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PHOENIX 211 CDC DISK SUBSYSTEM UNPACKING AND 

INSTALLATION INSTRUCTIONS 

1.0 Unpacking Instructions 

2.0 

The Phoenix 211 Disk Controller physically consists of five 
printed circuit boards and one systems unit. The boards and 
systems unit are individually packed in one common shipping 
container, along with the appropriate documentation. 

Inspect the shipping container for obvious shipping damage 
and notify the carrier immediately in the event of any 
damage. 

Carefully unpack and set aside each printed circuit board 
and systems unit assembly. 

Refer to Phoenix 211 Installation Instructions. 

CDC SMD Disk Drive Unpacking Instructions 

The CDC documentation manuals are located in the storage 
cabinet at the base of the drive, or in the shipping box. 

Follow the detailed unpacking and installation instructions 
outlined in Section 1.0, Volume 1 of 2 of the CDC Hardware 
Maintenance Manual. 

WARNING The CDC disk drive has been shipped with a re­
straint installed to prohibit head carriage move­
ment. This restraint must be removed prior to 
applying power to the disk drive. Failure to 
remove this shipping ein prior to power applica­
tion may damage the d1sk drive. 

2.1 Installation Procedure for Storage Module Drive 
Index/Sector on "B" Cable, 75 Pin Amp Connector Interface 

Note 1) This procedure is applicable for units serial number 
713 and above. 

Note 2) Skip Section 2.1 for Flat Cable Interface 

-1-
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2.1.1 Power down unit. 

2.1.2 Open case assembly 

2.1.3 Loosen logic chassis hold-down bar. Raise logic chassis, 
and support with logic support arm. 

2.1.4 Remove connector (PA6) from the logic backpanel. 

2.1.S Remove the following pins from the P6 connector, PA6-0SA, 
PA6-0SB, PA6-06A and PA6-06B. Insulate these wires to pre­
vent any shorting. 

2.1.6 Locate spare wires in the existing harness which are pre­
sently capped. Remove the heatshrink caps from the wires 
which go to P2-EE, HH, FF, and JJ. 

2.1. 7 Determine the continuity of each wire and install them in 
connector PA6 as follows: 

J2-HH to PA6-06B White Wire Bottom Cable J2-EE to PA6-06A Black Wire 

J2-JJ to PA6-0SB White Wire Top Cable J2-FF to PA6-0SA Black Wire 

2.1.8 Reinstall connector PA6 onto backpanel. 

2.1.9 Remove logic chassis card cover. 

2.1.10 Remove transmitter card (BTVV) in Location A06. 

2.1.11 Rework the transmitter card by cutting the foil to Pin 10 
of I.C. A3. Then add a jumper from Pin 10 to Pin 5 of I.C. 
A3. (see Figure 1 attached). 

2.1.12 Reinstall BTVV in location A06. 

2.1.13 Change manual No. 83308400 Pg. 4.12 as shown in Figure 2. 

2.2 Sector Selection Procedure # 1 (For all CDC Drives) 

2.2.1 Remove FLTV logic card from the card cage. 
(See table for location) 

2.2.2 Using Figure 3 set the switches to the desired sector 
quantity. If the desired sector number is not shown on 
Figure 3 see section 2.3 for explanation of dibits and the 
equation required to select switch settings. 

IOOIC CARD IOCATICN 

DRIVE 
9760/62, BJXX 
9764/66, BJXX 
9760/62, BK4, BK5 
9764/66, BK6, BK7 

FL'lV 
P$3 

B~8 
P$6 
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TABLE 2 
SW POSITION FOR EVEN LENGTH SECTORS 

~'~, ~S~E~C~T~O~R~S ________ ~0 __ 1~~2~~3 __ ~4~5~~6~~7~8~~9~~1~0~1~1~ __________________ ~ ___ 

4 000 0 0 + + + 0 + 0 0 

5 000 0 0 0 0 + + 0 + 0 

6 000 0 0 0 + 0 + + + 0 

7 0 0 0 0 0 0 0 + 0 0 0 + 
8 o o o 0 + + + 0 + 0 o + 

10 o o 000 0 + + o + o + 
12 o o o 0 0 + 0 + + + o + 
14 o o o 0 0 0 + 0 o 0 + + 
15 o o o 0 0 0 0 + o 0 + + 
16 o o o + + + 0 + o 0 + + 
20 0 0 0 0 0 + + 0 + 0 + + 

________ ~2~1 __________ ~0~~0~~O 000 0 + + 0 + + ----------------------
_______ 2-.;.4 __________ 0;;..._..;0~Q ".,,~:... + 0 + + _+_..;:;.0 __ +_ {. _____ --:-_____________ _ 

28 0 0 0 + + + 0 + + + + + 
-------~----------~~~ 

30 0 0 0 0 0 0 + 0 0 + + + 

32 0 0 + + + 0 + 0 0 + + + 
______ ..;:;.3..;:;.5 __________ ~0;;..._~0;;..._~0~..;:;.0 __ ~0 __ ~0~O + 0 _+~ ___ + ____ + _______________________ ___ 

(~~;-. ____ ~4..;:;.0 ___________ 0=__~0~~0~~+ __ _=0:_._..;..+_7: _ __.i~_,2._+~ __ ~+ __ .......:.+ ________________________ ___ 

42 0 0 0 0 0 0 + + 0 + + + 
-------..;;..;;;;.-----------:....---.,;;--..;;.-~--~~-.. ,,---."'-.------------------------------
________ ~4~8 _________ ~0~~0:_.__=0 __ ..;..+ __ ~0 __ +~+ ._+ __ ~. __ +~ __ ~+_~+ _______________________ ___ 

56 0 0 0 0 + 0 0 0 + + + + 
-------~-----------:....---.,;;--..;;.-~----~~ ._---------------------------

60 0 0 0 0 0 + 0 0 + + + + 

64 0 + + + 0 + 0 0 + + + + 

70 0 0 0 0 0 0 + 0 + + + + 
80 0 0 0 + + 0 + 0 + + + + 

84 0 0 0 0 0 + + 0 + + + + 

96 0 0 + 0 + + + 0 + + + + 

105 0 0 0 0 0 0 0 + + + + + 
112 0 0 0 + 0 0 0 + + + + + 
120 0 0 0 0 + 0 0 + + + + + 
128 + + + 0 + 0 0 + + + + + 
22 0 + + + + 0 0 + + 0 + + 
36 0 + 0 + 0 0 0 + 0 + + + 

NOTE: + Open 

o Closed 

Fig. 3 
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Note: The switch positions referred to in Figure 3 do not 
apply to the numbers physically on the switch module 
but rather to the etched numbers, _ - 11, on the 
logic card itself. 

2.2.3 Reinstall the FLTV card in the proper location. Replace logic 
chassis card cover. Lower and secure logic chassis. 

2.3 Sector Selection Procedure # 2 (Omit This Section if Sector 
Selection Completed in Section 2.2) 

2.3.1 Remove FLTV logic card from Position A[l3 or B08 in the card cage. 

2.3.2 Follow the explanation below and select the proper switch 
setting. 

The FLTV card has the capability of selecting sector quantity. 
The number of sectors is determined by counting dibits, and 
each switch position gives a fixed number of dibits when 
closed (table 1). 

SW POSITION 
NO. OIBITS 

TABLE 1 

012 
124 

3 4 5 6 7 8 9 10 11 
8 16 32 64 128 256 512 1024 2048 

One dibit is used in resetting the counters and has to be 
added to each sector. To calculate the correct switch 
position for the number of sectors required use the 
following formula. 

Total no. dibits, 13,440 + no. of sectors" equals the 
maximum number dibits per sector. 

To calculate the correct no. of sectors, cloSe the switches, 
which is the closest total without going over the maximum 
dibits per sector. 

EXAMPLE: WANT 12 Sectors 
13,440 

12 

6 

= 1,120 

----~--"~--------
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Close sw 10 = 1024 dibits 
Close sw 6 = 64 dibits 
Close sw 4 = 16 dibits 
Close sw 3 = 8 dibits 
Close sw 2 = 4 dibits 
Close sw 1 = 2 dibits 
Close sw 0 = 1 dibit 

One dibit for reset = 1 dibit 

1120 dibits 

Note: each dibit is equivalent to 12 data bits. 

2.3.3 Reinstall the FLTV card in the proper location. Replace logic 
chassis card cover. Lower and secure logic chassis. 

2.3.4 Close case assembly. 

2.4 Installation Procedure for storage Hodule Drive, CDC #9'760 or 
9762 Flat Cable 

Index, Sector and unit Select Modification (Refer to CDC SPO 68542-4) 

Nffi'E: Skip this Section for any drive other than :41)-BO ME Flat cable drive. 

2.4.1 Power down unit and unplug power cable. 

2.4.2 Open top case assembly and swing open logic chassis. 

2.4.3 Remove the following wires from the wire wrap logic panel 
as follows: 

From To Z From To Z 

BOl-06B JA82-l8B 1 B03-06B JA83-18B 1 
BOl-06A JA82-l8A 1 B03-06A JA83-18A 1 
BOl-05B JA82-25B 1 B03-05B JA83-25B 1 
BOl-05A JA82-25A 1 B03-05A JA83-25A 1 

2.4.4 Add the following wires to the wire wrap logic panel as follows: 

From To Z From To Z 

BOI-06B JA82-43B 1 B03-06B JA83-43B 1 
BOl-06A JA82-44A 1 B03-06A JA83-44A 1 
B01-05B JA82-45B 1 B03-05B JA83-45B 1 
BOl-05A JA82-45A 1 B03-05A JA83-45A 1 

2.4.5.1 Remove wire from JA82-4LA. 

2.4.5.2 Remove wire from JA82-4lBand install this wire on JA82-4IA. 

2.4.5.3 Install wire removed from JA82-4LA on JA82-4IB. 

- 7 -
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2.4.6 Repeat 2.4.5 for JA83-4lA and JA83-4lB. 

2.4.7 Secure logic chassis in closed position. 

2.4.8 Locate and rerove the transmitter card FTVV in location BOlo For 
dual channel units the secorrl transmitter card is found in Location B03. 

2.4.9 Rework. the transmitter FTW as shown in Figure 3A. Rerrove the letter "F" 
fran the card type designation FTVV and nark a "G" in its place so that 
the card type becares GI'W. 

2.4.10 Install the GI'W into IDeation BOl. 
the secorrl GI'W into IDeation 803. 

For dual channels units, install 
Close top case assembly. 

2. 4. 11 Update unit FCO log, add this option as an entry on the units FCO log. 

2.5 Installation Procedure for Storage Module Drive. CDC 9764 or 9766 Flat 

Cable Interface Index, sector and unit Select Modification 

IDI'E: Skip this section for any drive other than 150 - 300 MB flat cable 
drive. 

2 . 5.1 Power claim unit and unplug power cable. 

2.5. 2 ~ top case and rerove side panel to access I/O connectors. 

2.5.3 Move the following wires: 

A Connector (60 Pin) 

25 
55 
18 
48 

B Connector (26 Pin) 

13 
26 
12 
24 

2.5.4 Rerrove and insulate the following wires fran the other A Connector, 25,55 
18, and 48. 

2.5.5.1 Rarove wire fran B Connector Pin 9 . 

2.5.5.2 Rarove wire fran B Connector pin 22 and install in Pin IDeation 9. 

2.5.5.3 Install other wire in Location 22. 

2.5.6 Remove FTVV Logic card fran cage assembly location A$ 1 (and A~; for dual 
r:ort drives. ) 

2.5.7 Rer.-.oIk card as srown in Fig. 3A. Rerrove the letter "F" and add letter "G". 

2.5.8 Install mvv card(s) in proi?8r location(s). 

2.5.9 Update FCO Log, add this option as an entry on the FCO ILg. 

- 8 -



3.0 Phoenix 211 Installation Instructions 

3.1 General 

The Phoenix 211 Disk Controller is designed to mount directly 
in any 10Js" PDPll processor chassis or BAll-K Expansion Box. 
Installation consists of: 

a.) Physically mounting the Phoenix 211 systems unit in 
the PDPll computer chassis or expansion box. 

b.) Plugging the Phoenix 211 systems unit power harness 
to the computer or expansion box power distribution 
panel. 

c.) Plugging in the four Phoenix 211 printed circuit boards 
supplied into the systems unit. 

d.) Plugging in the Phoenix 211 interface board and cable 
into PDPll SPC slot. 

e.) Connecting the Disk Drive to the Phoenix 211 Controller 
using the supplied cables. 

f.) Running diagnostics to verify the integrity of the disk 
subsystem. 

Detailed Phoenix 211 installation instructions are contained in 
the following paragraphs. 

3.2 Phoenix 211 S~stems Unit Mounting Instructions 

-9-
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3.2.1 The Phoenix 211 Disk Controller Systems Unit will mount in 
any available systems unit slot in any PDPll computer or 
BAll-K expansion box which allows insertion of full hex boards. 

3.2.2 PDPll/05-NC, PDPll/05-SC, BAII-K Instructions 

1.) Remove top and bottom covers of computer or expansion 
box to gain access to system unit mounting area. 

Carefully save all screws removed for later installation. 

2.) Tilt computer or expansion box up on slides to expose 
system unit wirewrap field. 

Caution: Insnre that exinting cables have adequate 
slack before tilting unit. 

Note: The PDPll/05-NC nhassis requires a 9 position 
power connector, all other configurations are 
1.5 posit:ion. 

3.) Physically place the Phoenix 211 Systems unit in the 
next available systens Imi t slot. 

4.) 

Caution: Insure thai: the t,ystem unit is physically 
oriented such that the systems unit power 
harness extends over the computer or ex­
pansion box power distribution panel. 

Fasten the systems unit tc' the computer or expansion 
box chassis by engaging the two captive screws located 
at each end of the systems unit with matching threaded 
holes in the computE:!::' or expansion box chassis. 

Tighten the capti~~ screws with a screwdriver. 

5.) Connect the systems unit. power harness to the computer 
or expansion box power distribution panel by plugging 
the power harness connector into a matching distribution 
panel receptacle. 

6.) With the computer in the "Halt" turn power on. 
Insure that +5v DC is present on the systems unit 
backplane printed cireui i: board between the power 
harness red wire pads (+5v) and the black wire pads 
(GND). Insure that -lSVDC is present on the systems 
unit backplane between the power harness violet wire 
pad (-15) and the black wire pads (GND). Turn power 
off. 

7.) Tilt computer and expansion box chassis to normal position. 

-10-
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(Top of Board View) 
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4.0 Reference: Figure 4 

Phoenix 211 Printed Circuit Board Installation 

4.2 Carefully plug Phoenix 211 Board #1 into the system unit 
slot. 

Caution: Insure that board is correctly oriented with res­
pect to other boards before plugging in board. 

4.3 Carefully plug Phoenix 211 Board #2 into the system unit 
slots A2-F2. 

4.4 

4.5 

4.6 

a.) Slide board carefully along computer or expansion 
box card guides until connector fingers engage the 
systems unit connector receptacles. 

b.) Start board to seat into systems unit by firmly 
"rocking" the board into place by pushing down 
alternately on left and right handles of board. 

c.) Seat board in final position by pushing down evenly 
on the board handles. 

Carefully plug Phoenix 211 Board #3 and #4 into the system 
unit slots A3-F3 and A4-F4 respectively by following the 
procedure outlined in 4.3 for board #2. 

Insure that all boards are seated properly by checking the 
relative height of the board handles. 

Carefully plug the Phoenix 211 PDPll coupler Board into the 
available standard small peripheral controller (SPC) slot 
by following the procedure outlined in section 4.3 and 4.5. 

-12-



4.7 Install the interconnect cable between the Phoenix 211 
Board #1 and the Phoenix 211 PDPl1 interface Board. 

IMPORTANT - Note the pin #1 designations on the cable and 
on the Boards. 

5.0 NPR Grant Jumper Removal Instructions 

1.) The Non-Processor Request grant is normally jumpered 
across in all standard peripheral slots. This line 
must be removed in order to operate the Phoenix 211 
Disk Controller as in all direct memory access devices. 
This jumper is located between CAl~CBl. 

2.) Reference Fig. 6 - Locate the C connector field of 
the SPC slot containing the Phoenix 211 PDPII coupler 
card. 

3.) Reference Fig. 6 - Remove the wirewrap wire connecting 
pins CAl to CBlof the slot containing the Phoenix 
211 PDPll coupler card and only of that slot. 

Note: a.) Connector "c" is the third connector from 
the Unibus end of the backplane. 

b.) The CAl and CBl pins are--the first positions 
of the "c" connector (S-e-e Fig. 6). 

c.) If the Phoenix 211 PDPll coupler is ever 
relocated or removed, reconnect CAl to CB1. 

6.0 Phoenix 211 Cabling Instructions 

The Phoenix 211 can have from 2 to 5 cables connected from 
Board *4 going to from one up to four disk drives. 

6.1 A 60 conductor ribbon "A" cable and a 26 conductor ribbon 
"B" cable per drive is used to connect the Phoenix 211 
formatter to the disk(s). 

6.1.1 Remove the screws on the top rear of the computer or 
expansion box holding the cable clamp. 

6.1.2 Plug the "A" cable (60 pin) into the connector on Board #4 
making sure the pin #1 designations of both cable and 
connector are correctly aligned. 

6.1.3 Plug the "B" cable(s) into the drive port connectors on 
Board *4. 

Note: The port designations do not correspond to the 
drive identification numbers, i.e. drive number ~ 
can be plugged into any port ~-3 and it will remain 
drive ~. 

- 13-
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FIGURE 5 

PHOENIX 211 DISK CONTROLLER 

DISK DRIVE CABLE INSTALLATION 
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PHOENIX 211 DISK CONTROLLER 

REQUIRED DMA GRANT BACKPLANE CONNECTIONS 

FIGURE 6 

NOTE: Backplane connector "A" is normally at the top, when the 
backplane is vertically mounted or at the front of the 
computer or expansion box when the backplane is horizon­
tally mounted. 
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6.1. 4 

Caution: Insure that the cable connections are oriented 
such that pin II to the cable matches pin 11 of 
the receiving connector. 

Dress the cables to obtain minimum strain on the board con­
nectors. (this may require a 90 degree bend). Check that 
when the computer or expansion box cover is reinstalled all 
cables are clear if being pinched or cut. (See Fig. 5) 

6.1.5 Reinstall the cable clamp and screws 

7.0 Disk Drive Connection Instructions 

For Flat Cable Interface skip to 7.4 

Reference: Control Data Hardware 

Maintenance Manual vol. 1 of 2 Pg. 1-10, 11 

The disk drive cable is terminated at the disk drive end 
with a drive terminator plug (CDC PIN 40067207) which plugs 
into an "A" cable position, J4, at the rear of the drive. 

7.1 Attach the "A" Cable to J3 at the rear of the disk drive. 

7.2 Attach the "B" cable (s) to J2 at the rear of the disk drive(s). 

7.3 Attach the terminator plug to J4 at the rear of the drive. 

(See Note end of Section 7) 

Continue on Section 8 

7.4 Attach the "A" Cable to IJ3 (IIJ3 for Port II). (See Fig. 7 
for CDC9762) 

7.5 Attach the "B" cable to IJ2 (IIJ2 for Port II). 

7.6 Attach Terminator (s) to IJ4 (IIJ4 for Port II). See Note 
at end of Section 7. 

Caution: 

Note: 

Insure that the cable connections are oriented such that 
pin II to the cable matches pin #1 of the receiving con­
nector. 

Units interfaced with more than one disk drive require 
a daisy chain cable. This cable is connected in place 
of the terminator plug. At the end of the chain a ter­
minator is still required. (See Hardware Maintenance 
Manual Vol. 1 of 2 Fig. 1-7, pg. 1-11). 

-16-
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the "A" cable from the previous uhit must connect to 
J3 and the "A" cable to the next unit must connect to 
J4. 

FIGURE 7 

8.0 Initial Power Turn-On Instructions 

8.1 Disk Drive Power Turn-On Instructions 

Remove all shipping hardware and go through initial power turn­
on procedure outlined by the disk drive manufacturer in his res­
pective reference manual. 

Warning: Failure to remove all disk drive shipping constraints 
before appl,ing power may cause perman(~nt damar]'! t.o 
the disk drive. 

8.2 Phoenix 211 Disk Con troller Power 1'urn-r)n Ins t ructions 

8.2.1 Nith the computr;:r in "Halt" m'yle turn [J0wor un to the r-:,!<;L(~m. 
I)bserve that the comput(~r "run" inrlicator remr1ins ()ut. 
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8.2.2 Manual Console Control Check 

Insure that the computer bus is normal by checking that 
all console switch register functions operate properly. 

Check specifically for proper operation of "Load Address", 
Deposit, and Examine functions in multiple mode. 

If console functions do not operate properly, check for 
proper Unibus connections, and termination. 

8.2.3 Manual Disk Controller Status Check 

8.2.3.1 With the disk drive stopped insert 764000 (Control and 
Status Reg.) Address into Console Switch Register. 

8.2.3.2 With the Halt/Enable Switch in Halt Position, momentarily 
depress the "Load Address" and "Start" Console switches 
in succession. 

8.2.3.3 Successively momentarily depress the "Examine" console 
switch. Observe that each of the Disk Controller Re­
gisters contains the proper content as specified' in Table 1. 

8.2.3.4 Run the Phoenix 211 Disk Controller Diagnostic per 
section 9. 



TABLE 1 

PHOENIX 211 DISK ,CONTROLLER 

INITIAL POWER ON REG STATUS 

REGISTER 

Control & Status 

Unit, Sector, Head 
Buss Address 
Word Count 
Cylinder Address 

Disk Status 
Disk Error 

ADDRESS 

l64~~~ 

l64~~2 

l64~~4 

l64~~6 

l64~1~ 

l64~12 

l64~14 

PROPER CONTENTS 

9.0 Diagnostic Program Loading & Operating Instructions 

9.1 General 

The Phoenix 211 Disk Controller Diagnostic is supplied 
as a paper tape load module. The diagnostic load module 
is in absolute format and can be loaded by the standard 
DEC Absolute Loader. 

9.2 User Considerations - .1 Diagnostic will destroy data 

9.3 Detailed Operating 
Instructions 

-19-

on an~ disk cartridge contained in 
the d~sk drive when it is run. 

User should put a scratch disk 
cartridge in the dIsk drive be­
fore running the disk diagnostic. 

The Diagnostic Program requires a 
formatted scratch disk cartridge for 
proper operation. Disk cartridges 
may be formatted using the format 
program located at the end of the 
diagnostic (Test 49). 

Detailed operating instructions are 
contained at the beginning of the 
disk diagnostic. - -
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10.0 

10.1 

Phoenix 211 Parameter Selection 

The Phoenix 211 Disk ontroller may be configured to varied sys­
tem application requirements by appropriately adjusting strappable 
control parameters. This section is devoted to defining all 
Phoenix 211 adjustable parameters and available settings. 

Base Register Address Selection (Reference Drawing 0-1025-08, Sht 3) 

The base Unibus register address of the standard Phoenix 211 Disk 
Controller is selectable MOD 208 and the Command Queue version of 
the Phoenix 211 Disk Controller is selectable MOD 408. 

10.1.2 The standard base address of the Phoenix 211 Disk Controller is 
7640008' and staples are provided on the Phoenix 211 Coupler 
Board to enable other base addresses to be utilized. 

10.1.3 The Address selection logic is shown on the upper lefthand cor­
ner of sheet 4 of D-I02S-08. 

10.1.4 The following Table shows the selectable address bits and the 
corresponding control staples. 

10.2 

10.2.1 

10.2.2 

TABLE 1 

Base Register Address Selection 

Address Bit Control Staple Point 

A12 
All 
AIO 
A09 
AOs 
A07 
A06 
AOS 

Note: 1.) 

BlS-13 
BlS-lS 
ClS-02 
ClS-04 
ClS-06 
CIS-II 
C15-13 
CIS-IS 

For an address bit to be a logic "1", the 
control staple point must be wired high to 
the pull up string associated with JS-lS. 

2.) For an address bit to be a logic "~", the 
control staple point must be wired low to 
any convenient ground point. 

Interrupt Vector Address Selection (Reference D-I02S-08, Sht 1) 

The standard interrupt vector value for the Phoenix 211 Disk 
Controller is 2708. 

The interrupt vector control logic is shown on the lower right 
section of sheet 1 of D-I02S-08. 
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10.2.3 Other interrupt vector values are selectable by wiring approp­
riate vector control signals directly to the corresponding 
Unibus Data Signals. 

10.2.4 Table 2 below shows the interrupt vector Address bits and 
the corresponding required wiring. 

TABLE 2 

Inte'rrupt Vect'or Address Selection 

Vector Address Bit Required Control WirinSl 

A02 A08-0l to CU2 
A03 A08-04 to CT2 
A04 A08-l0 to CN2 
A05 A08-l3 to CP2 
A06 C08-0l to CV2 
A07 C08-04 to CM2 

Note: 1.) Logic 1 = control wire in. 

2.) Logic ~ = control wire removed. 

10.3 Interrupt Priority Level Selection (Reference 0-1025098, Sht 1) 

10.3.1 The standard interrupt priority level for the Phoenix 211 Disk 
Controller is BR5. 

10.3.2 The. interrupt priority level of the Phoenix 211 Disk Controller 
is determined by staples at component location A9 on the Phoe­
nix 211 Coupler Board as shown on the lower right hand corner 
of sheet 1 of 0-1025-08. 

10.3.3 Required' BR4 Stapling 

Required stapling for BR4 interrupt priority stapling is as 
follows: 

1.) A09-01 to A09-05 
2.) A09-02 to A09-15 
3.) A09-03 to A09-l4 
4.) A09-04 to A09-l3 
5.) A09-07 to A09-11 
6.) A09-12 to A09-16 
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10.3.4 Resuired BR5 StaE1in9: 

Required stapling for BR5 interrupt priority is as follows: 

1.) A09-0l to A09-l6 
2.) A09-02 to A09-05 
3.) -A09-03 to A09-14 
4. ) A09-04 to A09-l3 
5. ) A09-07 to A09-l0 
6.) A09-l2 to A09-l5 

10.3.5 Resuired BR6 Staelin9: 

Required stapling for BR6 interrupt priority is as follows: 

1.) A09-0l to A09-16 
2. ) A09-02 to A09-15 
3. ) A09-03 to A09-05 
4. ) A09-04 to A09-13 
5. ) A09-07 to A09-09 
6.) A09-12 to A09-14 

10.3.6 Reguired BR7 StaE.lin9: 

Required stapling for BR7 interrupt priority is as follows: 

1.) A09-0l to A09-16 
2. ) A09-02 to A09-l5 
3. ) A09-03 to A09-14 
4.) A09-04 to A09-05 
5. ) A09-07 to A09-0B 
6. ) A09-l2 to A09-l3 

10.4 DMA Throttle Value Selection (Reference D-l025-0B, Sht 2) 

On the Phoenix 211 Disk Controller the number of consecutive DMA 
Memory cycles that are to be used by the disk controller for data 
transfers is uniquely selectable from 1 to 256 words via the DMA 
"Throttle" Control Logic and associated control staples are shown 
on the lower right hand corner of sheet 2 of D-1025-08. 

10.4.1 The normal factory setting for the DMA Throttle is B. 

10.4.2 The DMA Throttle setting enables the user to adapt the Phoenix 
211 Disk Controller to the Unibus environment and system con­
figuration of his application via limiting the maximum number 
of consectutive DMA cycles utilized by the disk controller for 
data transfers. 

- 22 -



10.4.3 Throttle Selection 

DMA throttle value selection is accomplished via staples 
located on connector Jl. 

(Jl is the rightmost connector position at the top of the 
Phoenix 211 Interface Board.) Table 3 below defines the 
control staples and corresponding binary weighted values 
associated with the DMA Throttle Logic. 

Staple No. 

1 
2 
3 
4 
5 
6 
7 
8 

TABLE 3 

DMA THROTTLE SELECTION 

Binary Weight 

1 
2 
4 
8 

16 
32 
64 

128 

Required Connection_Points 

Jl-19 to Jl-20 
Jl-2l to Jl-22 
Jl-23 to Jl-24 
Jl-25 to Jl-26 
Jl-27 to Jl-28 
Jl-29 _to Jl-30 
Jl--3-l--to Jl-32 
Jl-33 to Jl-34 

Note: The DMA Throttle value selected is equal to the sum 
of the binary weights of the control staples inserted. 

10.5 Maximum Head Value Selection (Reference Board 3 Logic Drawing D-I034-0l, 
Sheet 5) 

The Phoenix 200 Disk Controller may be used with a large number of 
disk drives of varying capacities and number of heads. 

The disk controller will automatically abort on any attempt to uti­
lize a non-existent head of any disk drive connected to it, pro­
vided that the maximum number of allowable heads to be utilized is 
defined to it via control staples. 

10.5.1 The maximum head decode logic is shown on the lower right hand 
corner of sheet 5 of logic drawing D-l034-0l. 

10.5.2 Normal Maximum Head Selection. Normal or not mixed drive head 
configurations are provided by connecting or not connecting 
pins 1-5 of location Ell of Phoenix 200 Board 3 to ground as 
appropriate to select the desired maximum number of heads. 

10.5.2.1 The interconnections on the logic drawing select a maximum 
of five heads (~-4). 

10.5.2.2 Table 4 below shows the binary weight of each control pin 
at location Ell. 
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TABLE 4 

Maximum Head Value Selection 

Board 3, Location Ell Control Pin No. Binary Weight 

1 
2 
3 
4 
5 

Note: 1.) For a logic 1, leave pin open 
2.) For a logic ~, tie pin to ground at 

El1-1S or Ell-B. 
3.) The maximum head value selected is 

equal to the sum of all logic "1" 
or open Ell select pins plus 1. 

1 
2 
4 
8 

16 

10.5.3 Mixed Disk D:cive Maximum Head Selection 

10.5.3.1 

When drives of different numhsrs of heads are connected to 
the disk controller at the same time, two alternatives are 
possible for head selection .. 

Mixed Drive Head Select Option 1 

The user could select per above procedure the maximum number 
of heads allowable for the disk drive of the largest capa­
city. 

The only possible disadvantage to this approach is that 
this would permit the programmer to attempt to overrun 
any disks of lesser capacity and could result in putting 
the disk drive in the Fault state. 

10.5.3.2 Mixed Drive Head Select Option 2 

Location Ell is already preconnected to accomodate a ROM. 
A ROM could be optionally inserted into location Ell (at 
extra cost) which would provide the correct maximum number 
of head value to the selection logic as a function of what 
disk drive is selected. 

This solution thus will not allow the programmer to select 
a not existent head on any disk drive connected to the disk 
controller no matter what number of heads is associated with 
what disk drive. 

The only restriction is that the system cabling configura­
tion, once defined, must remain constant with respect to 
what capacity disk drive is connected to what radial port 
of board 4 of the disk controller. 
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10.6 Maximum Sector Value Selection (Reference Board 3 Logic Drawing 
0-1034-01, Sheet 5 and Board 3 Assembly Drawing 0-1034-03) 

10.6.1 The Phoenix 200 Disk Controller may be set up to accommodate a 
varying number of sectors per track by selection staples pro­
vided on Board 3 of the Formatter at Component location Ell. 

10.6.2 The standard factory setting for the number of sectors/track 
is 32. 

10.6.3 The disk controller will automatically abort when any attempt is 
made to utilize a non existent sector of any disk drive connected 
to it. 

10.6.4 The disk controller maximum sector selection and comparison logic 
is shown at the upper right hand corner of Sheet 5 of logic draw­
ing 0-1034-01. 

10.6.5 The selection reference value established by the user by tying 
pins 1-7 of component location EIO to ground or leaving them open 
is compared with the sector address contained in the OUSH register. 

A non existent sector error is generated whenever the contents of 
the sector field of the OUSH Register is greater than that speci­
fied by the strapping of location EIO. 

10.6.6 The strapping shown on the logic drawing is for the standard 32 
sectors per track configuration. 

(0 
'-J ' 

10.6.7 Table 5 below shows the binary maximum sector selection value of c=J 
each control pin at location EIO. 

Table 5 

Maximum Sector Value Selection 

Board 3 Location EIO Control Pin No. Sector Select Binary Weight 

Note: 1.) 
2. ) 
3. ) 

1 
2 
3 
4 
5 
6 
7 

For a logic 1, leave pin open. 

1 
2 
4 
8 

16 
32 
64 

For a logic J, tie the pin to ground at ElO-15 or EIO-OS. 
The maximum sector value selected is equal to the sum of 
all logic "1" or open EIO select pins plus 1 
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10.7 Defective Sector Identification and Skip Option Selection (Reference 
Sheet 1 of Board 3 Logic Drawing 0-1034-01 and Assembly Drawing 
0-1034-03.) 

(_~~ If any sectors on a disk medium utilized are defective, in terms of 
any bit cells being unable to properly contain both logic 1 and 

( 

C: 

logic data states, as determined by a disk pack initialization util­
ity after the medium is formatted, the disk controller may be option­
ally set up to skip over such defective sectors whenever they are 
encountered during normal data transfers. 

10.7.1 Normal Handling of "Hard" Defective Sectors 

10.7.2 

10.7.3 

10.7.3.1 

10.7.3.2 

10.7.3.3 

10.7.3.4 

Hard defective sectors are normally located by disk utility programs 
such as "BAD" under RSX11-M. 

The utility program rotates a worst case data pattern through every 
character of every sector data field on the disk medium. 

Any defective sectors found are cataloged by the utility program 
and allocated to a file created on the medium called "BAD". 

Hence, all "hard" defective sectors are then prevented from being 
allocated to normal user programs by the file management and no 
special action is required by the disk controller. 

Normal Disk Controller Staple Setting 

The proper factory setting for the disk controller for normal 
handling of any "hard" defective sectors is for staple IV! on 
Board 3 to be removed. 

Optional Skip on Detection of Defective Sector 

Optionally the disk controller may be set up to automatically skip 
over any hard defective sectors referenced in any data transfer 
operation~ 

In this mode of operation the header of any defective sectors 
found by the disk initialization utility program would be re­
formatted to set the two "Bad Sector Flag" bits contained in the 
sector header. 

The disk controller would then automatically skip over any such 
sector when the Bad Sector Flag bits were accessed along with 
the header during sector position verification. 

This mode of operation permits the user to perform multiple sec­
tor transfers involving defective sectors without having the 
data transfers to be delimited by defective sectors. 

This mode of operation is selected by connecting staple W1 on 
board 3 as shown on the lower left hand corner of Sheet 1 of 
logic drawing 0-1034-01. 
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10.7.4 Optional Abort on Detection of Defective Sector 

10.7.4.1 The disk controller may be optionally set up to abort any oper­
ation involving a flagged defective sector in any data transfer 
on the basis that the file management system should not allocate 
any defective sectors for transfers. 

10.7.4.2 In this mode of operation defective sectors are determined by 
the disk utility and the Bad Sector Flag bits are set in the 
headers of all defective sectors as above. 

10.7.4.3 However, whenever the disk controller detects that a defective 
sector is being accessed, as determined by the presence of the 
"Bad Sector Flag" header bits, the disk controller will immedi­
ately abort whatever data transfer is being conducted. 

10.7.4.4 This abort on detection of defective sector mode is selected by 
removing staple WI from board 3 as shown on the lower right hand 
corner of Sheet 1 of logic drawing D-I034-0l. 

10.7.5 WI eontrol Staple Location (Reference Board 3 Assembly Drawing 
0'-1034-03) 

The defective sector control staple Wl is etched onto the etch side 
of the printed circuit board just above and parallel to resistor R9. 

~; , 

10.8 CDC Disk Radial Port Selection (Reference Sheet 2 of CDC Board 4 
Logic Drawing D-I035-0l and CDC Board 4 Assembly Drawing D-1035-03) 

/.~ ... ' 

V' 

10.8.1 The Phoenix 200 Disk Formatter can control up to four disk drives. ~ 

Each disk drive requires connection to the disk formatter via the 
so called "B" or "Radial" Cable. 

10.8.2 Four 26 pin Berg connectors are provided on Board 4 of the for­
matter to accomodate up to four radial disk drive cables. These 
connectors are labeled Jl, J2, J4 and J5, with Jl being the right­
most connector on the board and J5 being the leftmost connector. 

10.8.3 Any disk drive radial cable may be connected to any physical rad­
ial connector provided on the board. 

However, any radial connector ports not being used should be dis­
abled ~ staple selection to prevent-rntroductIO'ilof noise1nto 
the disk formatter. --

10.8.4 The radial cable interface logic for the four possible disk drives 
is contained on Sheet 40f the CDC Board 4 logic drawing D-I035-01. 

10.8.5, The presence of control staples W35, W6, W34 and W33 enable the for­
matter receiving logic for connectors Jl, J2, J4 and J5 respectively. 
(These are located in the middle of each port logic section.) 
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10.8.6 The factory staple settings for various numbers of disk drives 
is shown below. 

Number of Connected Disk Drives 

1 
2 
3 
4 

Connecto'rs Used 

Jl 
Jl,J2 

Jl,J2,J4 
Jl,J2,J4,J5 

Staples Inserted 

W35 
W35,W6 

W35,W6,W34 
W35,W6,W34,W33 

Note: User must use radial connectors corresponding to radial port 
enable-sEapre configuration. 

10.9 Rotational Positioning Sensing Selection (Reference Sheet 3 of CDC 
Board 4 Logic Drawing 0-1035-01 and Board 4 Assembly Drawing 0-1035-03) 

10.9.1 Rotational Position Sensing (RPS) is a standard feature of the 
Phoenix 200 Formatter. Rotational Position Sensing enables a user 
to maximize disk subsystem throughput by considering sector position 
information as well as head cylinder position information in trans­
fer allocation among multiple disk drives. 

10.9.2 Seek Complete in the Phoenix 200 Formatter is defined as being both 
"ON CYLINDER" and "ON SECTOR". 

To allow for operating system overhead the seek complete signal is 
normally generated four sectors before the actual target sector 
allowing a nominal ~ millisecond for software setup time. (This 
delay is programmable.) 

10.9.3 The Rotational Positioning Sensing logic is shown on Sheet 3 of the 
CDC Board 4 logic drawing 0-1035-01. 

10.9.4 Rotationa~ Position Sensing Enable/Disable Control Staple 

10.9.4.1 Rotational Position Sensing is enabled if control staple W3 is 
inserted. When this staple is inserted, seek complete cannot 
be genefated until the current actual and reference commanded 
sector are identical, as determined by the sector comparator 
logic. 

When sector comparison occurs, signal LASECCOMPH is high or active. 

10.9.4.2 ~ihen staple W3 is removed, rotational position sensing is disabled 
as LASECCOMPH is always active. 

10.9.5 Sector Remapping ROM's 

10.9.5.1 I~ order to generate the sector comparison signal four or more 
sectors ahead of the actual target sector, the actual target sec­
tor address is mapped via ROM's A7, C7, B7 & C8 to the address of 
the sector two after it. 
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10.9.5.2 ROM A7 is normally the only one supplied with a standard 32 
sector formatter, since only one (32 X 8) ROM is required to 
remap 32 sectors. 

10.9.5.3 ROM's C7,B7 & C8 are only required if the formatter is set 
up for more sectors as indicated on the logic drawings~ 

10.9.6 Temporary Storage of Reference Target Sector Address 

10.9.6.1 Seek Commands for multiple drives may be overlapped by the user, 
and the formatter has only one sector command field in the OUSH 
Register. 

10.9.6.2 To provide rotational position sensing in an overlapped seek en­
vironment, the commanded sector must be saved temporarily to pro­
vide a reference target sector address for each disk drive. 

10.9.6.3 The commanded target sector for each disk drive is stored in the 
internal registers implemented by components A9 & AlO when any 
Seek operation is initiated. This reference sector value is then 
accessed and used by the seek sector comparison logic. 

Note: To utilize rotational position sensing properly, the user 
must define the target sector at the time that a Seek 
Only command is initiated. 

10.10 Optional Sector Interleaving Selection (Reference Sheet 5 of CDC 
Board 4 logic drawing 0-1035-01 and Board 4 Assembly drawing 0-1035-03. 

10.10.1 The Phoenix 200 Formatter supports absolute contiguous sector ad- ~ 
dressing as standard and interleaved sector addressing as optional. 

10.10.2 The Sector interleaving control logic is shown on the upper right 
hand corner of Sheet 5 of Board 4 logic drawing 0-1035-01. 

10.10.3 Sector Interleaving in the Phoenix 200 Formatter is achieved by 
ROMS C6,06,A6 and B6 so that any desired interleaving can be 
readily programmed. One to four ROM's may be required for inter­
leaving depending on how many sectors are used, as shown on the 
logic drawing. 

10.10.4 Phoenix 200 Formatters are normally set up at the factory for ab­
solute contiguous sector addressing so that at location ~6, jumpers 
are shown directly connecting input sector address lines to corres­
ponding output sector address lines. 

10.10.5 A one time, non-recurring charge will be assessed for any controllers 
ordered with interleaving to recover programming and testing costs. 

10.10.6 Control Staple Settings for Interleaving More Than 32 Sectors 

When sectors are to be interleaved, control staples WI and N2 
must be removed. 
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Table 6 

Sector Interleaving Required Control Staples and ROMS 

No. of Sectors 

~ - 31 
32 - 63 
64 - 95 
96 - 127 

Reguired Staple Deletes 

Wl,W2 
Wl,W2 
{"iLW2 
W1:W2 

Required ROMS 

C6 
C6,D6 

C6,D6,A6 
C6,D6,A6,B6 

10.11 Maximum Cylinder Selection Logic (Reference Sheet 4 of CDC Board 4 
Logic Drawing D-l035-01 and CDC Board 4 Assembly Drawing D-1035-03 

10.11.1 The Phoenix 200 Formatter may be used with a large number of disk 
drives with a varied number of cylinders. 

The disk formatter will automatically abort on any attempt to uti­
lize a non-existent cylinder of any disk drive connected to it, 
provided that the maximum number of allowable cylinders to be 
utilized is defined to it via control staples. 

10.11.2 The maximum cylinder decode logic is shown on the lower right hand 
corner of Sheet 4 of the CDC Board 4 logic drawing D-l035-01. 

10.11.3 This logic compares the cylinder address contained in the formatter 
Cylinder Address Register with a maximum cylinder value specified 
by the user via staples or ROM's at component locations E12 & F12. 

10.11.4 Any time that the contents of the Cylinder Address Register is 
larger than the user defined maximum value, a Non-Existent Cylin­
der Error will be generated and cause any transfer operation to 
be aborted. 

10.11.5 Normal Maximum Cylinder Selection 

Normal maximum cylinder address selection is accomplished by con­
necting or not connecting pins 1-7 of location E12 and pins 1 & 2 
of location F12 to ground as appropriate to select the desired 
maximum cylinder value. 

10.11.5.1 The interconnections shown on the logic drawings select a maximum 
cylinder value of 823 appropriate to a CDC 9762 80 MB Disk Drive. 

10.11.5.2 Table 8 shows the binary weight of each control pin involved in 
maximum cylinder selection. 
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Table 8 

Maximum Cylinder Control Pins . 
Board 4 Control Location & Pin Cylinder Select Binary Weight 

E12-0l 
E12-02 
E12-03 
E12-04 
E12-05 
E12-06 
E12-07 
E12-09 
F12-0l 
F12-02 

Note: 1.) For a logic 1, leave pin open. 

1 
2 
4 
8 

16 
32 
64 

128 
256 
512 

2.) For a logic ~, tie pin to ground at pin 08, or 15 
of component location. 

3.) The maximum cylinder value selected is equal to 
the sum of all logic "1" or open select pins plus 1. 

10.12 External -5VDC Supply Option Selection (Reference CDC Board 4 Logic 
Drawing D-1035-01 Sheet 1 (top center of page) and Assembly Drawing 
D-l035-03. 

The Phoenix 200 Formatter requires -5VDC power as bias voltage for,_.J 
the differential drivers and receivers used to interface with the 
CDC disk drives. 

The -5VDC is normally generated from 
lator as shown on the logic diagram. 
the user to supply the -5VDC voltage 
source by removing the supplied 7905 
W36. 

-15vDC by a 7905 power regu­
Provision is made to enable 

directly from an external 
regulator and inserting staple 

Note: 1.) Staple W36 is a vertical staple just to the right of 
and below SIP component RP13l just above the "A" con-
nector of Board 4. . 

2.) If the user chooses this option, -5VDC can be brought 
into the formatter via any unused pin on the power 
harness to backplane pin AN2. 

10.13 Maintenance Error Abort Inhibit Option Selection (Reference Board 
3 Logic Drawing Sheet 4 (top center of page) and Assembly Drawing 
D-l034-03. 

10.13.1 For maintenance fault isolation purposes it may be desirable to 
temporarily inhibit the formatter from aborting any commanded 
operation at the detection of any error condition. 
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10.13.2 This maintenance only mode of operation can be entered by re­
moving staple W9 on Board 3. 

10.13.3 Staple W9 is etched diagonally onto the printed circuit board 
immediately above and to the left of component G8. 

Warning! ! 

If staple W9 is temporarily removed for maintenance purposes, 
IT must herePlaced before putting the formatter back into 
normar-service. --- ---- ----

10.14 Maintenance Mode Data Complementation Option Selection (Reference 
CDC Board 4 Logic Drawing D-1035-0l Sheet 4 (top center) and 
Assembly Drawing D-l035-03 

10.14.1 In Maintenance Mode the contents of the 32 ,bit header are used 
to determine the validity of all internal data paths back to 
computer memory. 

The data words determined by the contents of the header words 
are used as received disk data and transmitted to the host com­
puter via normal means. 

10.14.2 By varying the contents of the Cylinder and Unit, Sector Head 
Registers, varying data patterns may be used to thoroughly exer­
cise all formatter logic and data paths. 

10.14.3 Staples W27 and W28 determine whether or not the header data 
will be continuously used as "data" for the number of words to 
be read as determined by the commanded transfer block length, 
or whether the data will be complemented every other transmission. 

10.14.4 If staple W27 is in place, the contents of the header words will 
be used continuously as data words and the pattern will repeat 
every two words. 

Note: Staple W27 is a vertical run etched onto the printed cir­
cuit board immediately above decoupling capacitor C8S. 

10.14.5 If staple W28 is in place, the header words will be complemented 
after each two words reSUlting in a four word repeating data 
pattern. 

Note: 1.) The staple W28 common point is immediately above de­
coupling capacitor C8S and the other point is diago­
nally to the left at the same height as staple W27 
connection point. 

2.) Staple W27, which is etched onto board, must be cut 
is staple W28 option is to be selected. 
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10.15 Header Format Staple Selection (Reference Sheet 4 of CDC Board 4 
Logic Drawing D-l035-0l, Sheet 4 (right hand side) and CDC Board 
4 Assembly Drawing D-I035-03) 

10.15.1 The Phoenix 200 Disk Dormatter utilizes two basic header for­
mats, one for the Control Data Corporation family of disk drives 
and one for Calcomp Disk Drives. 

10.15.2 Header Cylinder Format Staple Selection 

The 32 bit Header Shift Register and associated staples are 
shown on the lower right side of Sheet 4 of Logic Drawing D-l035-0l. 

Note: The logic drawing shows the proper staples for the normal 
Control Data Corporation disk drive family. Table 9 below 
shows the required staples for both Control Data Corporation 
and Calcomp Disk Drives. 

10.15.3 Header Cylinder Comparison Enable Count Selection 

A 4 stage counter at location A2 of Board 4 is used to determine 
when the Cylinder Bits of the header are to be compared with the 
current contents of the Cylinder Register during the position 
verification cycle performed by the formatter at the beginning 
of each sector. . 0._'-'" . 

This logic and associated control staples are shown at the upper 
center of Sheet 4 of CDC Board 4 logic drawing D-l035-0l. 

Staple it 

W7 
W8 
W9 
WIO 
WIl 
W12 
Wl3 
W14 
Wl5 
WIG 
W17 
W18 
W19 
W2D 
W2l 
W22 
W23 
W24 
W25 
W2G 

Table 9 

Header Format Cylinder Staple Selection 

(Reference D-I035-01 Sheet 4, D-l035-03) 

CDC Confi~uration Optional Confi~uration 

OUT IN 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
IN OUT 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
IN OUT 
OUT IN 
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Sta12le Location 

E9 
E9 
E9 
E9 
E9 
E9 
EIO 
EIO 
E9 
E9 
E9 
E9 
ElO 
EIO 
EIO 
EIO 
EIO 
EID 
EIO 
EIO 



Note: All staples required for normal CDC configuration are 
etched on board and must be cut if header format is to 
change. 

10.15.3.1 When the board is configured normally for CDC disk drives, 
the counter is prebiased with a count of ~, enabling the 
cylinder comparison to begin during the second header word, 

10.15.3.2 When the board is configured for Calcomp Disk Drive emulation, 
the counter is prebiased with a count of 148 enabling the cyl­
inder comparison to begin at the beginning of bit 13 of the 
first header word. 

10.15.3.3 The logic drawing shows proper staple selection for the normal 
CDC disk drive configuration. Table 10 below shows proper 
staple selection for both CDC and Calcomp Disk Drive configur­
ations. 

Table 10 

Header Cylinder Comparison Enable Count Selection 

(Reference D-l035-01 Sheet 4, 0-1035-03) 

Staple # CDC Configuration Calcomp Configuration 

W29 IN IN 
W30 IN IN 
W3l IN OUT 
W32 IN OUT 

Staple Location 

Inmed . Below A2 
Inmed • Below A2 
Inmed.Below A2 
Inmed • Below A2 

10.16 FIFO Memory Storage Capacity Selection (Reference Board 2 Logic 
Drawing 0-1033-01, Sheet 5 and Assembly Drawing 0-1033-03) 

10.16.1 The Phoenix 200 Formatter may be equipped with 128, 256, or 512 
words of FIFO memory. Standard memory factory FIFO capacity is 
128 words. 

10.16.2 The formatter FIFO storage is provided by two physical memory 
banks, each of which contains half of the storage provided. 

10.16.3 The memory banks are alternately accessed to half the access time 
of one equivalent memory bank. 

10.16.4 Both memory banks are shown on Sheet 5 of the logic drawing wired 
for a full 256 word storage capacity each. 

10.16.5 In actual practice the FIFO memory banks are depopulated when less 
than 512 words of storage are to be utilized, and jumper wires are 
added from the data outputs of last used memory elements to the 
output of pin of the last corresponding memory element location in 
the matrix. 
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10.16.6 Table 11 shows the components required for 128 and 256 memory 
storage capacity options while Table 12 shows the required 
jumper wires for these capacities. 

Caution: The FIFO Request Delay Selection Logic must also be 
changed anytime that the FIFO memory capacity is 
changed. See Section 10.17. 

Table 11 

FIFO Memory Elements Required for 128 AND 25'6 Word Capacities 

(Reference Board 2 Logic Drawing 0-1033-01 Sheet 5 and 
Assembly Drawing 0-1033-03) 

1.) Memor Elements Re uired for 128 Word 
Memory Bank 

U87 
U98 
U1.0'9 
U121 

Memory Bank 1 
U92 
U1.0'3 
Ul14 
U126 

2.) Memory Elements Required For 256 Word Storage Capacity 
Memory Bank i' 

. U87,U88 
U98,U99 

Ul.0'9,U11.0' 
U121,U122 

Memory Bank 1 
U92,U93 

U1.0'3,U1.0'4 
Ul14,U115 
U126,U127 

Note: The basis memory element is a 64 x 4 FIFO MOS memory 
device. 
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Table 12 
( 

Jumper Wire Connections Required for 128 & 256 Word Memories \ 

(~~\ 
(Reference Board 2 Logic Drawing D-1033-01 Sheet 5 and 

Assembly Drawing D-1033-03) 

Memor:l Bank ~ ReSIuired JumEers 

Data Bit 128 Word 256 Word Destination 
Number Ori9:in Point Ori9:in Point Point 

~ U122-04 U123-04 U124-13 
1 U122-05 U123-05 U124-12 
2 U122-06 U123-06 U124-11 
3 U122-07 U123-07 U124-10 

R(0-3) U122-03 U123-03 U124-14 
SO(0-3) U122-02 U123-02 U124-15 

4 U110-04 UI11-04 Ul12-13 
5 UI10-05 UII1-05 U112-12 
6 UII0-06 UI11-06 Ul12-11 
7 0'110-07 U111-07 Ul12-10 

R(4-7) FlI0-03 U111-03 Ul12-14 
SO(4-7) 0110-02 U111-02 U112-15 

8 J99-04 UI00-04 UI01-13 
9 U99-05 UI00-05 UI01-12 

10 U99-06 U100-06 UI01-11 
11 U99-07 UI00-07 UI01-10 

R(8-11) U99-03 U100-03 UI01-14 
SO(8-11) U99-02 UI00-02 U101-15 

( 12 U88-04 U89-04 U90-13 
13 U88-05 U89-05 U90-12 
14 U88-06 U89-06 U90-11 
15 U88-07 U89-07 U90-10 

R(12-15) U88-03 U89-03 U90-14 
SO(12-15) U88-02 U89-02 U90-15 

Memor:l Bank 1 Reguired JumEers 

Data Bit 128 Word 256 Word Destination 
Number Origin Point Origin Point Point 

0 U127-04 U128-04 U129-13 
1 U127-05 U128-05 U129-12 
2 U127-06 U128-06 U129-11 
3 U127-07 U128-07 U129-10 

R(0-3) U127-03 U128-03 '- U129-14 
80(0-3) U127-02 U128-02 U129-15 

4 U115-04 U116-04 U117-13 
5 Ul15-05 U116-05 Ul17-12 
6 U115-06 U116-06 Ul17-11 
7 U115-07 U116-07 U117-10 

R(4-7) Ul15-03 U116-03 U117-14 
80(4-7) U115-02 U116-02 U117-15 

8 UI04-04 U105-04 U106-13 
9 UI04-05 UI05-05 UI06-12 

C:' 
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Table 12 

Memor:t Bank 1 Reguired Jumeers (Cont'd) 

Data Bit 128 Word 256 Word Destination 
Number Ori9:in Point Ori9:in Point Point 

10 Ul04-06 Ul05-06 Ul06-ll 
11 Ul04-07 U105-07 U106-l0 

RCS-ll) Ul04-03 Ul05-03 U106-14 
SO(S-ll) U104-02 Ul05-02 U106-15 

12 U93-04 U94-04 U95-13 
13 U93-05 U94-05 u95-12 
14 U93-06 U94-06 U95-1l 
15 U93-07 U94-07 U95-l0 

R(12-l5) U93-03 U94-03 U95-l4 
50(12-15) U93-02 U94-02 U95-l5 

10.17 FIFO Memory Reguest Delay Selection (Reference Board 2 Logic Drawing 
0-1033-01, Sheet 4 (bottom right hand corner and Assembly Drawing 
0-1033-03) 

10.17.1 When a word is entered into the FIFO memories contained in the 
formatter the data word has to "fall through" all 64XN locations 
of the memory before it can be accessed and retrieved from the 
memory. 

10.17.2 The amount of time to "fall through" the memory elements is a 
direct function of how large the memory is and how many FIFO 
elements the data has to serially fall through. 

10.17.3 When a data word is entered into a FIFO memory, no formatter action 
can be taken on such word until the word is available for access 
after fall through time has elapsed. 

10.17.4 All requests for formatter direct memory access based upon FIFO 
data word entry are delayed by a time equal to the data FIFO mem­
ory "fall through: time by the logic shown on Sheet 4 prior to 
being used by the formatter. 

10.17.5 This is accomplished by entering a bit into the delay logic when 
data is entered into or retrieved from the FIFO memory. This bit 
is then shifted through the required number of stages at a known 
clock frequency. When the delayed request signal appears at the 
selected output point of the delay logic, it can be safely used 
to cause a DMA transfer operation to load or access the FIFO memory. 

10.17.6 Staples W44, W45, and W46 adjust the request delay to 128, 256 or 
512 word memory capacities respectively and only one of these 
staples must be inserted at anyone time. Table rr-shows the staple 
locations as well as the associated memory capacitres. 
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Table 13 

FIFO Memory "Fall Through" Request Delay Selection 

(Reference Board 2 Logic Drawing D-l033-0l 
Sheet 2 and Assembly Drawing 0-1033-03) 

FIFO Memory Capacity 

128 
256 
512 

Staple Required 

W44 
W45 
W46 

staple Location 

Imned. Below AI-06 
Imned. Below AI-07 
Imned. Below AI-08 

Note: W44 is etched onto the etch side of the printed 
circuit board and must be cut if W45 or W46 are 
to be inserted. 

10.18 Pack Change Seek Interrupt Selection (Reference Board 2 Logic Draw­
ing D-l033-0l Sheet 3 (bottom left of page) and Assembly Drawing 
0-1033-03) 

10.18.1 Whenever a disk (h~ive is powered down and then up by an operator 
the transition is detected by the disk controller and the "Pack 
Change" Status bit is set in the Disk Status Register. 

10.18.2 If staple w28 is inserted in board 2 of the formatter the transi­
tion can also generate a Seek Done Interrupt to flag the host 
computer of the occurrence of the change in the disk drive status. 

10.18.3 The Pack Change Interrupt is normally not enabled at the factory 
(W28 is removed) 

10.18.4 Staple W28 connection points are immediately below and to the 
left and right of U50-0l and U50-02 respectively. 
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10.19 Optional Data Port Interface Selection 

10.19.1 General 

The data bus of the Phoenix 200 Formatter may be uniquely 
isolated from the control bus via staples. This permits 
the user to utilize his computer to control and initiate 
data transfers between the selected disk drive(s) and user 
external equipment physically connected to the Optional 
Data Port Connector located on Board,2 of the formatter. 

The following paragraphs of this section are devoted to de­
fining all of the staple changes required to put the for­
matter in the Optional Data Port Configuration. 

10.19.2 Required Data BUs Modifications (Reference Board 2 Logic Draw­
ing D-l033-01 Sheet 1 and Assembly Drawing D-l033-03) 

10.19.2.1 Dflta Bus Transceiver Insertion 

10.19.2.1.1 The Optional Data Port Interface Logic is shown on the 
extreme right of Sheet 1 and is comprised of components 
U130, Ul18, U107 and U96. 

10.19.2.1.2 The transceiver receiver outputs (D~H-D15H) are hard­
wired to the input of the 2=1 data multiplexer and latch 
shown on the extreme left of Sheet 1. 

10.19.2.1.3 DMA write data and disk read data are multiplexed and 
latched by the 74298's shown on extreme left of Sheet 1 
prior to being written into one of the two formatter 
FIFO memories. 

10.19.2.1.4 To prevent noise from entering the formatter through the 
unused transceivers in normal formatter configurations, 
the transceivers U130, Ul18, Ul07 and U96 are not nor­
mally provided. 

10.19.2.1.4 Transceivers U130, U118, Ul07 and U96 must be physically 
inserted into board 2 of the formatter for the Optional 
Data Port Configuration. 

10.19.2.2 Isolation of Control Bus and Optional Data Port Input Buses 

10.19.2.2.1 With the Optional Data Port Transceivers in place, incom­
ing data from the Optional Data Port Interface and host 
computer are both connected to same input of the data 
multiplexer and latch shown on the extrmem left of sheet 1. 

10.19.2.2.2 To isolate the incoming computer and Optional Data Port 
data, staples W12-W27 must be removed. 

Note: 1.) All of these staples are etched onto the 
printed circuit board and must be carefully 
cut with an XACTO knife. 
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2.) Staples W14, W15 and W16 are horizontal 
staples located immediately below U86. 

3.) All other staples (W17-W27) are physically 
located immediately below U120. (Staples 
run vertically in two rows.) 

10.19.2.2.3 Isolation of Outgoing nata from Internal Bus 

10.19.2.2.3.1 To prevent data being sent to the Optional Data Port Inter­
face (during any Read operation) from being gated onto the 
internal formatter bus staple W5 must be removed. 

10.19.2.2.3.2 Staple W5 is etched onto the printed circuit board and must 
be carefully cut. 

10.19.2.2.3.3 Staple W5 is the second vertical staple from the left of 
the lower row of staples occupying area directly above 
U65-l;:--

10.19.2.2.4 Gating of nata Onto Optional Data Port Interface 

10.19.2.2.4.1 In order to enable the DMRDSTBL Signal from the Optional 
Data Port to enable data to be gated onto the Optional 
Data Port Interface, two staples must be removed and two 
more must be added as follows. 

10.19.2.2.4.2 Staple Removals 

Staple Number 

W6 
W9 

Location 

Vertical staple above U65-l6 
Vertical staple below U66-02 

Note: W6 and W9 are etched onto the printed circuit 
board and must be cut carefully. 

10.19.2.2.4.3 Staple Additions 

Staple Number 

W7 
W8 

Vertical staple above U65-l3 
Vertical staple above U65-l4 

10.19.2.2.5 Clocking of Optional Data Port Data into Formatter Latch 

10.19.2.2.5.1 Optional Data Port Interface data during write operations 
is strobed into the 74298 latches prior to being written 
into one of the two formatter FIFO memories. 

10.19.2.2.5.2 In order to allow the Optional Data Port DMLDSTB Signal 
to clock the data into the latche~ staple WlO must be 
removed and staple Wll must be inserted. 

10.19.2.2.5.3 Staple WlO is etched onto the printed circuit board and 
is located below U47. This staple runs horizontally be­
low U47-05 to U47-07. 
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10.19.2.2.5.4 Staple Wll is located below U47 and is to run horizon­
tally from connection points approximately at U47-01 
and U47-03. 

10.19.2.2.6 Gating of Optional Data Port DMACK Signal to DMA Request 
togic lReference Board 2 Logic Drawing 0-1033-01 Sheet 4 

top center of sheet) and Assembly Drawing 0-1033-03) 

10.19.2.2.6.1 The Optional Data Port Interface Signal DMACK must be 
gated into the formatter DMA Request Logic shown on 
Sheet 4 in lieu of the normal computer supplied DMA 
acknowledge signal. 

10.19.2.2.6.2 This is accomplished by removing staple W39 and insert­
ing staple W38. 

10.19.2.2.6.3 Staple W39 is a horizontal staple located below U60 and 
running approximately from U60-07. 

10.19.2.2.6.4 Staple W38 should be located immediately to the left of 
the original W39 staple. 

10.19.2.2.7 Gating of Optional Data .... Port. Overflow Signal 

{Reference Board 2 Logic Drawing 0-1033-01, sheet 4 
(left center of sheet) and Assembly Drawing 0-1033-03) 

10.19.2.2.7.1 The Optional Bata Port Word Count Overflow Signal WCROVFL 0 
is enabled for internal formatter use by inserting staple 
W37 into Board 2. . 

10.19.2.2.7.2 Staple W37 is vertically installed between points immedi­
ately to the left of U1l9. 

10.19.2.2.8 Disabling of Normal DMA Word Count Overflow Signal 

(Reference Board 1 Logic Drawing D1032-01, Sheet 1 and 
Assembly Drawing 01032-04) 

10.19.2.2.8.1 The normal DMA Word Count Register Overflow Signal 
(WCROVH) generated on the Phoenix 211 Interface.Board 
must be disabled when using the Optional Data Port Inter­
face, since it is to be supplied by user external equip­
ment. 

10.19.2.2.8.2 This is accomplished by physically removing staple WI 
shown on the top center,of sheet 1 of Board 1 Logic 
Drawing 01032-01. 

10.19.2.2.8.3 (Reference Board 1 Assembly Drawing 01032-04) Staple WI 
is a vertical staple etched onto the printed circuit 
board on the component side, immediately to th~ left of 
component F9 and must be carefully cut. 
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10.19.2.2.9 Disabling of Normal DMA DMDATIL Signal(Reference Board 1 
Logic Drawing DI032-01, Sheet 1 and Assembly Drawing 
DI032-04) . 

10.19.2.2.9.1 The normal DMA Input Data Signal (DMDATIL) generated on 
the Phoenix 211 Interface Board must be disabled when 
using the Optional Data Port Interface. 

10.19.2.2.9.2 This is accomplished by physically removing staple W2 
shown on the center of Sheet 1 of Board 1 Logic Drawing 
D1032-01. 

10.19.2.2.9.3 (Reference Board 1 Assembly Drawing Dl032-04) Staple W2 
is horizontal staple located immediately below and con­
nected to pin 4 of component G8. 

10.19.2.2.10 Disabling of Formatter DMA Request Signal (DMRL) To 211 
Interface Board, (Reference Board 1 Logic Drawing DI032-01, 
Sheet 1 and Assembly Drawing DI032-04) 

10.19.2.2.10.1 The normal DMA Request Signal generated by the formatter 
(DMRL) must be inhibited from making DMA requests to the 
Phoenix 2.11 Interface Board when the Optional Data Port 
Interface is used. 

10.19.2.2.10.2 This is physically accomplished by removing staple W3 
shown on the top right side of sheet 1 of Board 1 Logic 
Drawing DI032-01. 

10.19.2.2.10.3 

10.19.2.2.11 

10.19.2.2.11.1 

10.19.2.2.11. 2 

10.19.2.2.11.3 

(Reference Board 1 Assembly Drawing D1032-04) Staple W3 
is a horizontal staple physically etched onto the etch 
side of the printed circuit board, immediately above 
and connected to pin 5 of mini component J8B. (left 
most mini dip at location J8). The staple can be read­
ily removed by carefully cutting the etch on the com­
ponent side of the board connecting J8B-04 to the feed 
through pad immediately above J8B-04. 

Disabling of Formatter DMA Directional Signal(DMDIRL) to 
211 Interface Board (Reference Board I Logic Drawing 
DI032-01 Sheet 1 and Assembly Drawing DI032-04) 

The normal DMA Direction Definition Signal(DMDIRL) gen­
erated by the formatter to the 211 Interface Board must 
be disabled when the Optional Data Port Interface is used. 

This is physically accomplished by cutting the etch con­
necting the DMDIR driver output to the associated 01 
connector pin as shown on the top of sheet 1 of Board 1 
Logic Drawing DI032-01. 

(Reference Board 1 Assembly Drawing Dl032-04) The etch 
should be carefully cut on the component side of the 
printed circuit board immediately above Pin 5 of mini 
component J8A. (rightmost mini dip at location J8) 
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10.19.2.2.12 Disabling of Formatter Data Onto Data Bus to 211 Interface 
Beard (Reference Board 1 Logic Drawing D1032-01, Sheet 1 
and Assembly Drawing D1032-04) 

10.19.2.2.12.1 The formatter must be inhibited from putting DHA data 
onto the data bus to the 211 Interface Board when the 
Optional Data Port Interface is used. 

10.19.2.2.12.2 This is physically accomplished by cutting the etch 
connecting the DMDATIL bus gating signal to Pin 1 of 
the bus control gate E2 as shown on the bottom left of 
Sheet 1 of Logic Drawing D1032-01, and then adding a 
jumper wire connecting E2-01 to E2-02. 

10.19.2.2.12.3 (Reference Board 1 Assembly Drawing D1032-04) The etch 
should be carefully cut on the etch side of the printed 
circuit board at Pin 1 of E2. A jumper wire should then 
be added on the etch side of the board connecting E2-01 
to E2-02. --

10.19.2.2.13 Termination Removal When Autoswitch Board Used (Reference 
Board 1 Logic Drawing D1032-01, Sheet 1 and Assembly Draw­
ing D1032-04) 

10.19.2.2.13.1 When the Autoswitch Board is used in conjunction with 
the Optional Data Port Interface the 211 Interface Board 

is physically connected to both Board 1 of the formatter 
and the Computer Port Connector of the Autoswitch. 

10.19.2.2.13.2 To facilitate checkout of all ports of the Autoswitch, 
the normal termination resistors shown for the Jl 211 
Interface connector Board 1, on Sheet 1 Logic Drawings 
are physically removed from Board 1. 

10.19.2.2.13.3 In this configuration the Autoswitch provides the proper 
termination for the 211 Interface Signals. 

10.20 Abort Inhih~t on Cylinder Header Error Parameter Se1ection(Ref­
erence Board 1 Logic Drawing D1032-0l, Sheet 2 and Assembly Draw­
ing D1032-04) 

10.20 The Phoenix 211 Disk Controller will normally abort any opera­
tion in process upon detection of any error condition. 

10.20.1 The user may optionally prevent the disk controller from abort­
ing any operation in process whenever a cylinder header error 
is detected by removing staple W33, as shown on right center 
of Sheet 2 of Board 1 Logic Drawing D1032-01. 

10.20.2 (Reference Board 1 Assembly Drawing D1032-04) Staple W33 is a 
horizontally oriented staple permanently etched onto the etch 
side of the printed circuit board, immediately below and con­
nected to Pin S of component C3. 

10.20.3 Staple W33 should be removed by carefully cutting the run on 
the etch side of the printed circuit board connecting C3-0S 
to the feed thru pad beneath C3-07. 
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10.21 Abort Inhibit on Sector Header Error Parameter Selection 
(Reference Board 1 Logic Drawing 01032-01, Sheet 2, and 
Assembly Drawing 01032-04) 

10.21.1 The user may optionally prevent the disk controller from abort­
ing any operation in process whenever a Sector Header Error is 
detected. 

10.21.1 This is accomplished by physically removing staple W20 as shown 
on the bottom center of Sheet 2 of Logic Drawing 01032-01. 

10.21.3 (Reference Board 1 Assembly Drawing 01032-04) Staple W20 is 
a vertical staple on the component side of the printed cir­
cuit board connecting Pin 5 of component 03 to the feed 
thru located immediately below 03-05, and should be carefully 
cut. 

10.22 Abort Inhibit on CRC Error Parameter Selection (Reference Board 1 
Logic Drawing 01032-01, Sheet 2 and Assembly Drawing 01032-04) 

10.22.1 The user may optionally prevent the disk controller from abort­
ing any operation in process whenever a CRC Error is detected. 

10.22.2 This is accomplished by removing staple W32 as shown on lower 
right center of Sheet 2 of Board 1 Logic Drawing 01032-01. 

10.22.3 (Reference Board 1 Assembly Drawing 01032-04) Staple W32 
is a permanently etched staple on the etch side of the printed 
circuit board connected to Pin 2 of C3 and running horizon­
tally to the left of and below C3 to a point below and to the 
left of C3-0l. 

This staple should be removed by carfully cutting the run on 
the etch side of the printed circuit board. 

10.23 Abort Inhibit On Sector Write Protect Error Parameter Selection 
(Reference Board 1 Logic Drawing 01032-01 Sheet 2 and Assembly 
Drawing 01032-04) . 

10.23.1 The user may optionally prevent the disk controller from abort­
ing any operation in process whenever a Sector Write Protect 
Error is detected. 

10.23.2 This is accomplished by physically removing Staple W3l as 
shown on the lower right center of Sheet 2 of Board 1 Logic 
Drawing 01032-01. 

10.23.3 (Reference Board 1 Assembly Drawing 01032-04) Staple W31 is per­
manently etched onto the etch side of the printed circuit board 
and runs horizontally to connect feed thru pads located directly 
above C3-l1 and C3-09. 

The run should be carefully cut on the etch side of the printed 
circuit board. 
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10.24 Abort Inhibit on Data Late Error Parameter Selection (Reference 
Board 1 Logic Drawing 01032-01 Sheet 2, and Assembly Drawing 
01032-04) 

10.24.1 The user may optionally prevent the disk controller frdm abort­
ing any operation in process whenever a Data Late Error is de­
tected. 

10.24.2 This is accomplished by physically removing staple W30 as 
shown on the lower right center of Sheet 2 of Board 1 Logic 
Drawing 01032-01. 

10.24.3 (Reference Board 1 Assembly Drawing 01032-04) Staple W30 is 
permanently etched onto the etch side of the printed circuit 
board and runs horizontally ~onnect feed thru pads located 
directly above B3-14 and B3-l2. 

The run should be carefully cut on the etch side of the printed 
cit:;cuit board. 
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1.0 Introduction 

2.0 

The Phoenix 211 Disk Controller is a high performance, cost 
effective disk controller which will enable any PDPll computer 
user to access up to 1.2 billion bytes of on-line storage. 

The Phoenix 211 Disk Controller is a new generation disk controller 
employing microprocessor technology to enable improved performance 
at lower cost. The controller can be connected to up to four 
disk drives of the new "storage module" generation offered by 
Control Data Corp.,Calcomp and other manufacturers. 

Two versions of the disk controller are currently available, 
the standard 211 model, and the Phoenix 215 Controller with 
Command Queue Capability. The standard Phoenix 211 Disk Con­
troller is used under direct user program control, while the 
Command Queue equipped 215 unit is controlled by a additional 
microprocessor which automatically queues commands for up to 
four disk drives and performs all of the seek overlapping and 
data transfer initiation functions normally performed by a user 
operating system. . ' 

This manual is dedicated to defining the programming interface 
to the standard Phoenix 211 Disk Controller in terms of the 
capabilities provided and how they can be best utilized. 

The programming interface to the Phoenix 211 Command Queue 
Disk Controller is covered in a separate supplement to this man­
ual. 

Overview 

This section presents a overview of the controller programming 
interface and general capabi1ites. 

2.1 Program Visible Registers (Loadable and Readable) 

Re9:ister Descri12tion Standard Bus Address 

DCSR CONTROL AND STATUS 164000 

DUSH UNIT, SECTOR, HEAD 164002 

DCAR BUS ADDRESS REGISTER 164004 

DWCNT WORD COUNT 164006 

DCYL CYLINDER ADDRESS 164010 

DSTAT DISK STATUS REGISTER 164012 

DERR ERROR REGISTER 164014 

1 



Note: Base Bus Register Address is Strappab1e 

2.2 Standard Interrupt Vector Address Assignment: 2708-2728 (Strappab1e) 

2.3 Interrupt Priority: level 5 (StraJ;Pab1e) 

2.4 Number of 16 Bit Words Per Sector: 256 Standard - others available 

2.5 Number of Sectors Per Track: 32 standard - others available 

2.6 Disk Sector Addressing: Absolute Contiguous or optionally 
interlaced 

2.7 Direct Memory Access Burst Duration ("Throttle") Control = 8 
Strappab1e from 1 to 256 words 

2.8 Number of Temporary Data Storage Buffers: Two 

2.9 Temporary Data Storage Buffer Capacity: 128 words standard 
(Selectable to 512 in increments of 128) 

2.10 Disk Unit Switching Time Latency: Zero. 

*Separate sector counter is maintained for each disk drive 

2.11 Disk Data Transfer Initiate Latency From Seek Done Interrupt: 
1200 us !l-lax. ** 

** Rotational position sensing is utilized. Seek done interrupt 
occurs when drive is on cylinder and 1200)1sec before 
selected sector. (Latency time is selectable) 

2.12 Data Transfer Length: 1 to 65,556 words 

Data transfer length controller by Word Count Register. 
Data Transfer may cross sector, surface and cylinder boun­
daries 

2.13 Seek Control: Direct & implicit 

All data transfer instructions contain an implicit seek 
command. 

2.14 Functional Controller Commands 

1. Seek 
2. Read 
3. Write 
4. Format 
5. Recalibrate 
6. Fault Clear 
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7. System Clear 
8. Read Header, Data, and CRC 
9. Read Data, Ignore position Verification Check 
10. Write Header, Data, CRC 
11. Write Over Write Protected Sector 
12. Compare Disk Data, Memory Data 
13. Port Release (Dual Port Disk Drives Only) 

2.15 Simultaneous Seek Implementation 

1. 
2. 

3. 
4. 

Supports true parallel 
Separate "seeking" and 

for each drive. 
Interrupt is generated 
Identity of disk drive 
as a word index. 

simultaneous seek operations 
"seek done" status bits are provided 

at completion of seek only function. 
terminating seek is presented to user 

2.16 Position Verification Technique 

1. Uses separate header preamble for each sector. 
2. Header contains sector, head, and cylinder positioning data 
3. Header Words are followed by a header CRC value word 
4. Header preamble automatically is checked 100% before any data 

transfer takes place on any accessed sector. 

2.17 Disk Formatting Techni~ 

1. Sector preamble header and header CRe words are generated 
once by Format program. 

2. Once a disk pack has been formatted it is not normally 
formatted again for the life of the medium 

2.18 Data Integrity Verif~_cation 'rechni~ 

1. A CRe value is computed by controller during each write 
operation based upon actual data content written onto 
each sector 

2. Computed eRe value is automatically appended to the end of 
each sector data field by controller 

3. During read operations controller automatically recomputes 
the eRe value based on actual data read and compares re­
sultant value with the reference value read from the disk 

4. User may alternatively perform a actual data comparison with 
data written on disk and reference data contained in memory 
using a standard controller command. 

2.19 Soft Error Recovery Technique 

Recommended drive manufacturer1s Retry Algorithem based on 
high resolution programmed offsets of both the head cylinder 
position and data strobe timing 
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2.20 Control Technique: Programmable special purpose microprocessor 

2.21 Fault Isolation Capability 

Can isolate fault to either disk drive or controller using 
self test mode to check integrity of the disk controller 
independently of the disk drive. 
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3.0 REGISTER ASSIGNMENTS -- SMD/PDP11 CONTROLLER 

3.1 CONTROL AND STATUS REGISTER 

3. 1. 1 FORMAT: 

ERroR SEEK MJM)RY' 

SUM. rn- EXTENSICN 
HIBIT 

15 14 13 12 

3.1.2 FORMAT EXPLANATION: 

BIT NAME 

o GO (R/W) 

1-4 COMMAND (R/W) 
FO F3 

F3 F2 F1 Fa 

a 0 0 a 

0 0 0 1 

0 0 1 0 

0 0 1 1 

0 1 Q 0 

0 1 0 1 

0 1 1 0 

0 1 1 1 

1 0 0 0 

1 0 a 1 

1 0 1 a 

1 a 1 1 

1 1 a 0 

1 1 a 1 

1 1 1 a 

1 1 1 1 

FDR- INTER- r-ru1ti 
DSE DSL SV+ sv- MATI'ER RIJPT CPU <XM1AND 00 

READY ENABLE ~es 
11 10 9 8 7 6 5 4 321 0 

FUNCTION 

Starts the carmand specified by bits 1-4. Clears Formatter 
Ready. The carmand will not. start until GO is set. This· 
bit will always read as a l~Jic ~. 

Specifies what function is to be perforrred per the 
following: 
Detailed definitions of each oommand'function performed 
are given in section 4.0. 

COMMAND 

SYSTEM CLEAR 

SEEK ONLY 

NORMAL READ 

NORMAL WRITE 

FORMAT 

READ Header, Data, and CRC Word 

WRITE Header, Data, and CRC Word 

READ Data, Ignoring Header Check 

WRITE OVER WRITE PROTECTED SECTOR 

Drive FAULT Clear 

RECALIBRATE (RTZ) 

Write Check Disk Data 

Port Release 

Read No Strip (Special Option) 

Port Request (Calcomp Disk Drives Only) 

NOP 
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CONTROL AND STATUS REGISTER EXPLANATION CONTINUED 

BIT 

5 

6 

7 

8 

9 

10 

11 

12-13 

14 

15 

NAME 
MULTI 
CPU REQUEST 

(R/W) 

INTERRUPT ENABLE 
(R/W) 

FORMATTER READY 
(READ ONLY) 

sv- (R/W) 

SV+ (R/W) 

DSL (R/W) 

DSE (R/W) 

MEMORY EXTENSION 
(R/W) 

SEEK INHIBIT 
(R/W) 

ERROR SUMMARY 

FUNCTION 
This bit is used to request access to a 211 formatter 
equipped with the multiple cpu option. In 21i's without 
this option this bit is always a Ber~. 

Allows Interrupts to occur if set to a '1'. 

Specifies that the Controller is ready to 
accept a new command. 

Servo Offset Minus. When this bit is true the 
drive head is offset from the normal on cylinder 
position away from the spindle (Read Error 
Recovery) . 

Servo Offset Plus. When this bit is true the 
drive head is offset from the normal on 
cylinder position towards the spindle. (Read 
Error Recovery). 

Data Strobe Late. When this bit is true the 
disk drive will strobe data at a time later 
than optimum. When false, normal strobe timing 
will be returned. (Error Recovery). 

Data Strobe Early. When this bit is true the 
disk drive will strobe data at a time earlier 
than optimum. When false, normal strobe 
timing will be returned.. (Error Recovery). 

Upper extension bits of the Buss Address Re­
gister. Set under program control or incre­
mented when an overflow of the Bus Address 
Register occurs. 

Ihhibits the implied seek during a Read or 
Write Command. 

'OR' condition of all error conditions in the 
Phoenix 211 SMD Controller System. 
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3.2 UNIT-SECTOR-HEAD REGISTER 164002 * 

(c: 3.2.1 Format 

o I UNIT HEAD 
15 14 13 12 11 10 9· 8 7' 6 

I 4 pECTOR I I 
3 2 1 0 

3.2.2 Format Explanation 

BIT 

0-6 

7-11 

NAME 

SECTOR O-SECTOR 6 
(R/W) 

HEAD (R/W) 

FUNCTION 

1. Selects the initial sector to be 
written or read. (Standard format = 
32 sectors/track for CDC Storage Module 
Disk Drives. 

2. Sector field value is incremented by 
controller at the end of each sector 
during a data transfer operation. 

3. When the last sector of a track is 
reached, sector counter overflows and 
causes incrementation of head field. 

4. A separate sector counter is maintained 
for each disk drive connected to the 
controller to minimize disk latency 
assocj,ated with unit switching. There 
is no disk latency time associated with 
unit switching in the Phoenix 211 Disk 
Controller. 

I ... Typically unit switching latency is , I 
revolution to allow a single sector 
counter to be resynchronized with the 
index pulse of the newly selected disk 
drive. 

1. Selects the initial Head (Surface) to be 
written or read. 

2. Is incremented once for each overflow 
of the sector counter. 

3. When the last surface on the current 
cylinder is processed, the head counter 
overflows and increments the Cylinder 
Register. 

4. Incrementation of the Cylinder Register 
automatically initiates a seek to the 
cylinder specified by the new contents 
of the Cylinder Register. 

* Typical - See Configuration Chart for Address used in your oontroller 
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12-13 UNIT NUMBER (R/W) 1- Selects the desired logical disk unit 
on which an operation is to be performed. 

2. Controller can interface to a maximum of 
four disk drives. 

3. Disk drive unit numbers can be assigned 
logically with the plug in elements 
supplied by the manufacturer with no re-
cabling required. 

14-15 NOT USED 1- Always Zeros. 
(READ ONLY) 

3.3 BUSS ADDRESS REGISTER 164004 

3.3.1 Format 

14 13 12 
.BUSe 1\DDR,ESS. 

11 10 9 8 7 6 5 4 3 2 1 o 

3.3.2 Format Explanation 

BIT 

0-15 

NAME 

BAO-BA15 
(READ/WRITE) 

FUNCTION 

1. Loaded by the program to specify the 
starting memory address of a transfer. 
The BA register is incremented by two 
after each transfer of a word to or from 
memory. 

2. Overflow of Bus Address Register incre­
ments memory extension field (Bits 12 & 13) 
of Control and Status Register. 

3.4 WORD COUNT REGISTER 164006 

3.4.1 Wormat 

WORD COUNT 
I I ts I 14 I 13 12 11 10 9 8 7 6 5 4 3 2 1 o 

3.4.2 Format Explanation 

BIT 

0-15 

NAME 

WCO-WC15 
(READ/WRITE) 

FUNCTION 

1. Set by the program to specify the number 
of words to be transferred in 2's com­
plement form. The WC Register is in­
cremented once for each word trans-
ferred to or from memory. 
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2. Overflow of Word Count Register termi­
nates all word transfers to or from memory. 

3.5 CYLINDER ADDRESS REGISTER 164010 

3.5.1 Format 

3.5.2 Format Explanation 

BIT 

0-9 

NAME 

CAO-CA15 
(READ/WRITE) 

10-15 NOT USED 
(READ ONLY) 

8 7 6 5 4 321 o 

FUNCTION 

1. Selected by the program to specify the 
initial cylinder on which a data trans­
fer will take place. 

2. Is incremented by the overflow of the 
Head Counter. 

3. A seek is initiated at each incrementa­
tion to the cylinder specified by the 
new contents of the Cylinder Address 
Register. 

4. Incrementation of the Cylinder Address 
register beyond the last physical cy­
linder available on the disk will gener­
ate an Overrun Error and set bit 03 on 
the Error Register. 

1. Always Zeros. 
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* 3.6 DISK STATUS REGISTER 164012 (Read Only) 

3.6.1 Format 

DISK DRIVE READ 

DISK BUSY PORT STATUS 

DISK WRITE PROTECT 

STATUS CHANGE ___ 

Drive N 
Seek Done 

1 0 

Seek ID 

__ J 
DRIVE 3 SEEKING 

DRIVE 2 SEEKING 

DRIVE 1 SEEKING 

DRIVE 0 SEEKIN<L-_ 

SEEK DONE 

(CDC) DRIVE CONNECTED STATUS/(CALCOMP) PORT 
REQUEST STATUS 

DRIVE 3 SEEK DONE ________ ~~ .... _ . ..... ' ........ _, ... " 

DRIVE 2 SEEK DONE 

DRIVE 1 SEEK DONlL ... _ ......... _._ .. ,-

DRIVE 0 SEEK DONE ___ .... __ ...... ". __ ., 
I 

SEEK DONE INTERRUPT DISK DRIVE IDEN . ..:::T __________ ... ___ . ___ .-1 

3.6.2 Format Explanation 

BIT 

0-1 

NAME 

Seek Done Interrupt 1. 
Drive Identification 
Field 

FUNCTION/EXPLANATION 

The contents of this field identifies 
the Logical disk drive generating a 
seek done interrupt. A seek done in­
terrupt is generated whenever anyone 
of the three seek done interrupt condi­
tions occurs and the interrupt enable 
bit (06) of the Control and Status Reg­
ister is set. 

The seek done interrupt conditions are 
defined in the Seek Done Interrupt Flag 
section. 

*Typical - See Configuration Chart for Address of your controller 
10 
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Disk Status Register Explanation Continued 

BIT NAME 

02-05 Seek Done Drive 
Status Bits 

FUNCTION/EXPLANATION 

2. Whenever a seek done interrupt is generated 
bit 07 of the Disk Status Register will be 
set. 

Note: The Phoenix 211 Disk Controller util­
rzes Rotational Positioning Sensing (RPS) to 
maximize total system throughput. A Seek 
Done Interrupt is normally generated when the 
disk head is both on cylinder and on sector 
(2 sectors before specified target sector) 

1. A seek done status bit is provided for each 
of the four disk drives serviced by the con­
troller. 

2. The seek done status bit for a given disk 
drive will be set whenever anyone of the 
three seek interrupt conditions are detected 
by the controller for the associated disk 
drive. 

3. When the Seek Done Status is set the corres­
ponding Seeking Status bit for the associated 
disk drive is automatically reset by the con­
troller. 

4. The Seek Done status bits are mutually exclu­
sive in that only one seek done status bit 
will ever be set any anyone time. 

5. The Seek Done status bit, once set will remain 
set until the associated disk drive is selec­
ted by loading the corresponding disk drive 
unit number into the Unit, Sector, Head Regis­
ter and issuing any command to the disk con­
troller. 

CAUTION: Every Seek Done Status Bit must be 
serviced by clearing the associated seek done 
status flag per the above procedure. 

No additional seek done status bits will be 
generated by the disk controller as long as 
any seek done status bit is set. 

_ 11 _ 



Disk Status Register Explanation Continued 

BIT NAME FU~CTION/EXPLANATION 

6. Rotational Position Sensing 
The Phoenix 211 Disk Controller normally 
utilizes rotational position sensing to 
maximize total system throughput. 

In this technique both cylinder and sector 
head positions are combined to generate the 
"Seek Done" signal. A disk drive head 
must be both on the desired cylinder and over 
the "target" sector where the operation is 
to begin before the seek done signal and 
resulting interrupt are generated. 

7. Sector Look-A-Head 
In order to provide the programmer with ample 
time to set up the disk controller with 
parameters for the data transfer to be per­
formed after receipt of a Seek Done Interrupt, 
a programmable sector look-ahead feature 
is incorporated to generate the on sector 
signal one, two, or some other predetermined 
number of sectors before the actual physical 
sector on which the transfer is to be initi­
ated. (Standard look-ahead factory setting 
is 2 sectors 1200 usec.) 

8. Rotational Position Sensing Programming 
Considerations 
a. Rotational Position Sensing is intended 

for use in a multi drive system where 
disk latency is to be minimized by 
overlapping seeks under direct program 
control. 

b. The target sector must be specified at 
the time that each overlapped seek is to 
be initiated. This requirement is satis­
fied by loading the Unit, Sector, Head 

12 



Disk Status Register Explanation Continued 

BIT NAME 

07 Seek Done Flag 

FUNCTION/EXPLANATION 

Register with the required parameters. 
(Note that the unit # was required in any 
case.) 

c. An analysis of operating systems over­
head and system interrupt priorities is 
necessary in order to determine the 
proper look-ahead time for a given system 
application. Rotational Position­
Sensing cannot be used effectively in 
any system with variable unpredictable 
overhead interrupt response times. 

Note: The Command Queue Option automatically 
performs the functions of overlapping seeks 
and initiating data transfer operations on 
the basis of rotational position sensing 
in order to maximize system throughput while 
minimizing the disk driver software burden. 

This option should be seriously considered 
for users with high throughput objectives 
and unpredictable operating systems interrupt 
responses. 

The Seek Done Flag, when set indicates that: 

1. A disk drive has completed a seek only or 
RTZ operation. 

2. A disk drive has completed an unscheduled 
power down power up sequence. 

In this instance the programmer "pack 
change" status bit (12) of the Disk Status 
Register will also be set. 

3. The port of the existing disk drive is now 
available for use. 

In this instance the port busy status 
bit (bit 14) of the Disk Status Register will 
be reset. 

13 



Disk Status Register Explanation Continued 

BIT NAME FUNCTION/EXPLANATION 

Note that this condition is only- 'associ 
ated with dual ported disk drives. 

Note: Conditions Two and Three set bit 12, 
the Pack Change bit in the Disk Status 
Register. 

Note that the Seek Done Interrupt flag may 
or may not be set when the controller 
completes a data transfer operation and 
generates a normal transfer operation com­
plete interrupt. 

When a disk drive completes a commanded 
seek only or RTZ operation: 
1. The corresponding seek done drive 

status bit is set. 
2. An interrupt is generated if the con­

troller is not busy performing a data 
transfer operation. 

3. The Seek Done Interrupt flag is set. 
If the controller is busy performing 
a data transfer operation when any seek 
operation completes: 

a. The corresponding seek done drive 
status bit is set. 

b. No seek done interrupt is generated. 

c. One interrupt is generated at the com­
pletion of the current data transfer 
in process. 

" ':~ 0 , 

o 

d. When this interrupt is generated the 
Seek Done Interrupt Flag is set indi­
cating that a disk drive has completed 
a seek operation during the data trans~ 
fer operation. 

,0 " 
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Disk Status Register Explanation Continued 

BIT NAME 

08-11 Drive Seeking Status 

12 

13 

Disk Status (Pack?) 
Change 

Disk Write Protect 
Status 

FUNCTION/EXPLANATION 

The Seek Done Interrupt Flag once set, will 
remain set until a new command is issued 
to the disk controller. 

One seeking status bit is provided for each 
of the four disk drives connected to the 
controller. This bit is set whenever the 
corresponding disk drive starts to execute 
a commanded seek only or RTZ ope"ation. 

The bit is reset when the commanded seek 
only or RTZ operation has been completed 
and the associated disk drive seek done status 
bit has been set. 

The disk Status Change bit, when set, indi­
cates that a seek done condition has been 
detected on the selected drive which was not 
generated as a result of a commanded seek only 
or RTZ operation. 

The Status Change bit, once set, will remain 
set until a new command is issued to the 
selected drive. 

See the Seek Done Flag section for details 
on other Seek Done conditions. 

The Disk Write Protect Status Bit, when set, 
indicates that the selected disk drive is 
in a Write Protected State, as controlled 
by a manual switch on the front of some 
disk drives. 

If a drive has been so write-protected and 
an attempt is made to write on it, a Disk 
Fault Error will be generated and the write 
operation will be aborted by the controller. 

15 



Disk Status Register Explanation Continued 

BIT NAME 

14 Dual Port Status 

06 Disk Drive Connected/ 
Port Request Status Bit 

FUNCTION/EXPLANATION 

The Phoenix 211 Disk Controller supports 
the dual port option offer by some 
disk drive manufacturers. This bit is 
only applicable on systems configured 
with dual port disk drives. (Through 
this option two disk controlle~ may 
"share" or access the same disk drive). 

The meaning of this bit is different dependent 
upon which type of disk drive is connected 
to the controller. 

CDC Storage Module Disk Drive Interpretation 

1. The Disk Port Busy Status Bit, when set 
indicates that another controller is 
currently accessing the disk drive 
through the other port, and that the 
user will have to wait until the drive 
is available for use, at which time, 
the port busy status bit will be in the 
reset state. 

2. The bit, once set, can be reset by the 
execution of a "Release Command" by the 
controller using the other port, or by 
the timeout feature provided by the disk 
drive manufacturer. 

When this bit is reset the selected 
disk drive is available for use by 
the controller. 

Bit 06 of the Disk Status Register has differ­
ent meaning depending upon whic~ type of 
disk drive is physically connected to the disk 
controller. 

CDC Storage Module Disk Drive Interpretation 
Disk Drive Connected 

If a CDC disk drive is used with the disk 
controller bit 06 will be set whenever the 
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Disk Status Register Explanation Continued 

BIT NAME 

15 Disk Drive Ready 

FUNCTION/EXPLANATION 

selected disk drive is physically connected 
to the disk controller and has power applied 
to it. Bit 06 will be reset if the selected 
drive is nonexistent or does not have power 
applied to it. 

This status bit is provided to enable user 
software to determine how many disk drives 
are connected to the disk controller. 

Calcomp Trident Disk Drive Interpretation 
Port Request Status 

If Calcomp dual port disk drives are used with 
the disk controller bit 06 is used to indicate 
the status of the port request signal issued 
by the disk controller. 

Bit 06 will be set if the Port Request Signal 
for the selected disk drive is currently 
active, and will be reset if it is not active. 

Notes: 

1. This status signal is applicable only 
to dual ported Calcomp disk drives. 

2. The Port Request signal for a given disk 
drive is set by selecting the disk drive 
and issuing a Port Request Command to 
the Calcomp Disk Drive. 

3. If the controller interrupt is enabled 
a Port Available interrupt will be 
generated when the Disk Port Busy 
signal is reset after having been set, 
to facilitate systems utilization of 
this drive option. 

The disk drive ready bit, when set indicates 
that the selected disk drive is up to speed, 
the heads are loaded, and no fault condi­
tion exists. This bit must be set before 
a ~eek, Recalibrate, or Data Transfer 
Command is issued. 

17 



3.7 ERROR REGISTER l640l4*(Read Only) 

3.7.1 Format 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
BUSS ro<. BAD DSK SK TIM CRC DAT NXT NXT NXT OVR WRT HS 

SCT NOT FLT ERR OUT ERR LTE SCT CYL HD PRT ERR 
CXJT ID RDY 

BAD SEC'IDR FIAG I 
DE'I'FC'rW 
SELECTED DRIVE NO!' READY _ 

SELECTED DRIVE FAULT_' ___ ~ 

I 
I 

! 
I 

I 
: 
! 
J 
! 

i i 
i 

HAHD SEEK ERro~-----··-··,···---·- , 
OPERATION TIME OUT ERROR , _______ J I , 

" , , 

I : . . 

CYCLIC REDUNDANCY ERROR 

DATA IATE ERROR 

NON EXISTENT SEClQR PROGRAMMING EPROR 

:, 

I 
~ 

I ! 

,J 
I 
I 
l 

". 

I 

~ , 
~ " 

j 

I : 

I : 

I , 

I 
; , 

NON EXISTENT HEAD PROGlW-1MING ERROR , ----.. 
1 

DISK OVERRUN ERROR 
•• I _ ....... ~_ , .• _ ... _ •• _. -. ___ .~. ___ .. _ ----.~-~---- ~ ., " " '. -. ... ~ .. - .... j 

WRITE promcr ERroR 
_ ....... _. ___ .• _ ._.~~ ... ,~ ..... ____ ._......... .0' 

HEAD OR SEClQR ADDRESS fU.1PARISON ER~R 

CYLINDER ADDRESS CCMPARISON ERroR ________ .. __ ._ ..... __ .. _____ •. _.o .. #- _ 

* Typical - See Confiquration Chart for Address used in your controller 
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ERR 
HDR 
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3.7.2 Error Register Format Explanation 

/('~ BIT 

o 

01 

02 

03 

c 

NAME 

Cylinder Address Com­
parison Error (Soft 
Seek Error) 

Sector/Head Address 
Comparison Error 
(Soft Seek Error) 

Write Protect Error 

Disk Overrun Error 

FUNCTION/EXPLANATION 

Set whenever the commanded cylinder 
address and actual cylinder address read from the 
sector header word in sector being accessed do not 
agree during position verification check per­
formed by controller prior to performing any 
normal data transfer operation. Also set when­
ever a difference is detected between the com­
puted header CRC value read from the disk. If 
such a header CRe error is detected bit 8 of 
the Error Register will also be set. 

Once set, it is reset when the next func­
tional command is issued to the disk controller. 

Set whenever the commanded head and sector 
address and actual head and sector address read 
from sector header in sector being accessed do 
not agree during position verification check 
performed by controller prior to performing 
any normal data transfer operation. 

Once set, it is reset when the next function­
al co~~and is issued to the disk controller. 

Set whenever an attempt is made to write 
on a sector in which the write protect header 
bit has been set using the normal write 
commands. In such an instance the write opera­
tion is aborted and the protected data is not 
over written. 

This error bit is not set if a write 
protected sector is re~ritten using the Write 
Protect Override Command. 

Once set, the error bit will remain set 
until a new functional command is issued to the 
controller. 

Note: Writing on a write protected disk drive 
does not set this error bit. 

The Disk Overrun Error bit will be set 
anytime an attempt is made to utilize a cylin­
der larger than the physical capacity of the 
disk drive itself. 

Once set, the error bit will remain set 
until a new functional command is issued to 
the controller. 
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Error Register Explanation Continued 

BIT NAME 

04 Non Existent Head Error 

05 Non Existent Cylinder 
Error 

FUNCTION/EXPLANATION 

The maximum number of cy~inders 
allowed before the overrun error will be 
set is strappable to accomodate various 
disk capacities. 

Set whenever an attempt is made to 
utilize a non existent head by loading 
the head field of the DUSH Register with 
a value beyond the range of the disk 
drives connect to the controller. 

The maximum number of allowable heads 
is strappable to accomodate disk drives 
of varying capacities. 

Once set, the error bit is cleared 
by issuing any functional command to 
the controller. 

The maximum number of allowable head 
is optionally physically programmed (Via 
ROM) for each physical cable port. 

Set whenever an attempt is made to 
utilize a non existent cylinder by loading 
the DCYL Register with a value beyond the 
physical capacity of the disk drives conn­
ected to the disk controller. 

The maxiumum number of allowable 
cylinders is strappable to facilitate 
disk drives of varying cylinder capacities 

Once set, the error bit is cleared 
when a new functional command is issued 
to the controller. 

The maximum number of allowable 
cylinders is optionally physically pro­
grammed (Via ROM) for each physical 
cable port. 

20 
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~rror R.,ister Explanation Continued 

NAME 

06 Non Existent Sector 
Error 

07 Data Late Error 

NOTE: 

FUNCTION/EXPLANATION 

Set whenever an attempt is made to 
utilize a non existent sector by loading 
the sector field of the DUSH Register 
with a value beyond that of the capacity 
of the disk drives connected to the 
controller. 

The maximum allowable sector value is 
strappable to facilitate varying sector 
formats. 

Once set, the error bit may be cleared 
by issuing any functional command to the 
disk controller. 

The maximum number of allowable sectors 
is optionally physically programmed (Via 
ROM) for each cable port. 

All nonexistent error conditions are 
extablished every time a disk controller 
command is executed by setting the "go" 
bit in the Control Status Register. 

All error conditions once set, remain set 
until a new command or Bus INIT is gen­
erated. 

This bit when set indicates that the 
effective direct memory access transfer 
rate between memory and the disk control 
ler was less than that required to 
maintain proper synchronized data trans­
fers with the disk drive. 

a. During a write operation this indicates 
that data transfers from memory to the 
controller FIFO memory buffer were not 
able to keep up with the rate at which 
data was taken from the FIFO memory to 
be written on the disk. The Data I.ate 
Error Bit was set when the FIFO memory 
was empty and another word was needed 
to write on the disk. At this point 
the operation was aborted. 
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Error Register Explanation Continued 

BIT NAME FUNCTION/EXPLANATION .{~. 
10 

CAUTION: If a "data Late" ert;or is detected 
during a write operation, the operation 
must be repeated to preclude generation 
of a unreadable sector. 

b. During a read operation the presence of 
a Data Late Error Bit indicates that the 
data transfers from the controller FIFO 
memory to CPU memory was not able to keep 
up with the data transfers from the disk 
drive to the FIFO memory. 

The Data Late Error bit is set when the 
FIFO controller memory is full and there 
is no place to put the next word obtained 
from the disk drive, at which point 
the operation is aborted. 

c. The frequent occurrence of Data Late 
Errors indicates that the controller 
DNA Burst Throttle is not properly set 
for the system environment in which the 
controller is being used. 

To eliminate Data Late Error occu!rence 
the duration of the maximum DBA burst 
should be increased. The DMA burst 
duration is strappable from one to 
64 words. 

22 
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Error Register Explanation Continued 

BIT 

08 

09 

10 

NAME 

Cyclic Redundancy 
Check Error 

Command Timeout Error 

Hard Seek Error 

FUNCTION/EXPLANATION 

This error, once set, is cleared when­
ever a new command is issued to the 
controller. 

During every write operation a cyclic 
redundancy check (CRC) word is computed with­
in the controller from the data being written 
on the disk. This eRC value is appended to 
the end of the data field at the end of 
each sector. 

During every read operation a new CRC 
value is computed from the actua' data read, 
and compared with the original vc.lue gener­
ated during the write operation. 

The presence of the error indicates 
that these two computed values did not agree 
and that a data error occurred during the 
write or read operation. 

In any case the read operation should be 
repeated to verify the error as being "hard" 
per the error recovery algorithem. 
The CRC error bit is also set if a header 
CRe error was detected. In this case bit 
~ of the Error Register will also be active. 

Once set, this bit may be cleared by 
issuing a new command to the controller. 

This bit is set whenever a commanded 
controller function exceeds the maximum 
time allowed by the controller for any 
commanded operation. (4 Seconds) 

The presence of this error indicates 
that the controller and/or disk drive hung 
up during the commanded operation. 

The error bit, once set, may be 
cleared by the issuance of any command to 
the controller. 

This bit is set whenever the selected 
disk drive is unable to complete a move 
within 500ms, or the carriage has moved to 
a position outside of the recording field, 
or that a cylinder address ~reater than the 
maximum physical number allowed has been 
issued to the disk drive. Once set this 
may be cleared only by commanding the [;e­
lected drive to perform a RTZ operation. 
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Error Register Explanation Continued 

BIT 

11 

12 

13 

14 

NAME 

Drive Fault Error 

Drive Not Ready 
Error 

Bad Sector Detected 

Write Check Data 
Error 

FUNCTION/EXPLANATION 

This bit, when set indicates the presence of a 
fault condition in the selected disk drive ren­
dering it unfit for use without operator remedial 
action. Please refer to the associated Disk 
Dri ve Manual. 

If the fault condition is temporary it may be 
cleared by the issuance of the FAULT CLEAR 
Command. 

This bit is set if an attempt was made to ini­
tiate a command on a disk drive that was not 
in the "Ready" state. 

This bit is reset when a new functional command 
is issued to the controller. 

This error/status bit is set if an attempt is 
made to utilize a sector for data transfer oper­
ations which has the optional Sector Integrity 
Bit Set. 

In such a Cqse the controller will optionally 
(strappable) automatically skip over the sector 
thus flagged as defective to the next available 
sector in which the Sector Integrity Bit is reset. 

The error bit is provided more as a status flag 
to alert the programmer than at least one 
intended sector did contain an active integrity 
bit, and that the controller did skip over at 
least one sector during the commanded operation. 

This bit is reset whenever a new command is 
issued to the disk controller. 

This bit is set during the Write Check Command 
execution whenever data read from computer memory 
does not agree exactly with data read from the 
disk. 

This bit is reset whenever a new command is 
issued to the controller. 
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Error Register Explanation Continued 

15 Buss Timeout Error I 
Set when the controller is performing, 
a DMA Transfer and the memory address 
specified in the Buss Address Register 
is nonexistent. 

CAUTION: The disk controller will abort any 
operation when a bus timeout error is 
detected. 

If a disk ~rite operation was being 
performed it must be repeated to preclude the 
possibility of generating a "unreadable" 
sector. 
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4.0 PHOENIX 211 COMMAND DESCRIPTION[ 

Note: All commands are initiated by a "GO" bit. 

4.1 System Clear (~~81 

When selected, this command does not cause the formatter to go 
busy. All formatter and interface flip flops are cleared to 
the reset state. This command is similar to a computer's I/Q 
reset command except it applies only to the formatter and 
interface logic. It does not clear a seek error or drive 
fault. No interrupt is generated by the execution of this command. 

4.2 Seek. Only (018) 
When selected, this command causes the heads to be positioned 
to the cylinder specified by the Cylinder Address Register. 
The 'Formatter goes Not Ready while the disk drive accepts the 
cylinder address. Formatter Ready is set when the disk drive 
accepts the new cylinder address and starts seeking. There­
fore, no other command may be given until the drive accepts 
the cylinder address, approximately 10.0~secs. If an error occurs 
while the drive is seeking, an interrupt is generated. Seek 
done is set when the seek completes, and an interrupt is generated. 
To determine which drive caused the interrupt, the disk status 
register bits 0-1 identify that drive which caused the interrupt 
and bit 7 will be set to signify that the seek has been completed. 
The program should check to see if an error occurred during a 
Seek Only co~nand by selecting the drive and interrogating the 
error summary bit of the Control & Status Register. Once the 
disk drive accepts the cylinder address, the program is free to 
select another drive and perform an operation on it, i.e. Seek, 
Write, Read, etc. The Seek Inhibit Bit has no effect on this commanc. 

4.3.0 Normal Read (02 81 

4.3.1 This command causes the controller to become busy for the 
duration of the operation. 

4.3.2 A seek is initiated automatically (unless inhibited by bit 
14 of the Control and Status Register , CSR) on the disk 
drive specified by the Unit Select Field of the Unit, Sector, 
Head Register (DUSH) to the Cylinder and Sector specified 
by the contents bf the Cylinder Address Register (DCYL) and 
Unit, Sector Head Register. 

4.3.3 At seekcomplete data is transferred from the accessed disk 
sector(s) to consecutive computer memory locations specified 
by the contents of the Bus Address Register (DBAR). 
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4.3.4 Once initiated the data transfer continues until the word 
count register overflows. The Word Count Register is ini­
tially loaded with the two's complement of the number of 
words to be tranferred. 

4.3.5 Transfers from one to 65, 556 words may be transferred in 
one operation. 

4.3.6 During the course of the transfer the controller will auto­
matically increment across sector, head, and cylinder 
boundaries, performing automatically additional seeks as 
necessary to complete the specified transfer. 

4.3.7 Read Positioning Verification 

4.3.8 

4.3.9 

Prior to performing a read operation on any sector the 
header preamble is accessed to verify that the proper sector 
is being accessed. A 100% position verification technique 
verifies sector, head, and cylinder disk addressing infor­
mation. 

A cyclic redundancy check value is computed for the header 
data and is also recomputed and verified as part of the posi­
tioning verification procedure performed on every sector 
involved in a data transfer operation. 

Data Field CRC Verification 

During the data transfer for each sector a cyclic redundancy 
check value is computed by the controller based on the actual 
data read. This computed value is then compared with the 
reference value appended to the data field and based on the 
data when written. Any differences in the two CRC values 
will generate an error and cause the read operation to 
terminate. 

Odd Length ReadData Transfers 

If the number of words to be read, as defined by the Word 
Count Register, does not fall exactly on a sector boundary, 
direct memory access transfers to memory terminate when the 
Word Count Register Overflows. However, the controller will 
continue to read the remaining words in the sector in order 
to verify the integrity of the data by computing a CRC 
value for comparison with the reference value at the end of 
the sector data field. 

4.3.10 The disk controller becomes ready when the Word Count Register 
has overflowed and the controller has completed the CRe 
data verification check on the last sector accessed, if no 
errors are encountered. If an error is encountered, the 
operation is terminated when the error is detected. 

4.3.11 An interrupt is generated when the controller becomes ready 
ifbit 06 of the Control & Status Register is set. 
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4.4.0 Normal Write (03 81 

4.4.1 This command causes the controller to go busy for the duration 
of the operation. 

, 
4.4.2 A seek is initiated automatically (unless inhibited by bit 14 

of the Control and Status Register) on the disk drive speci­
fied by the Unit Select Field of the Unit, Sector, Head Register 
to the cylinder and sector specified by the contents of the 
Cylinder Address Register and Unit, Sector, Head Register. 

4.4.3 At seek complete data is transferred from consecutive memory 
locations specified by the Bus Address Register to consecutive 
disk sectors addressed by Unit, Sector, Head Register and 
Cylinder Address Register. 

4.4.4 The duration or length of the data transfer in 16 bit words 
is defined by the Word Count Register, which is initially 
10qded with the two's complement of the number of words 
to be transferred. (From 1 to 65,556 words may be trans­
ferred in one operation). 

4.4.5 The controller will automatically increment across sector, 
head, and cylinder boundaries, initiating seeks as appropriate 
to enable the total number of words specified to be auto­
matically, successfully transferred to the disk. 

4.4.6 Write Positioning Verification 

Before any write operation is performed on any sector the 
header preamble of each sector is automatically read by 
the controller and verified for proper sector, head, and 
cylinder addressing information. Further, the header field 
itself is verified by a cyclic redundancy check (CRC) value 
that is computed by the controller and verified each time 
the header data is accessed. 

4.4.7 Data Field CRC Value Generation 

During the write operation a CRC value is computed by the 
controller for the data being written onto each sector. 
The computed eRe value is automatically written on to.the 
disk at the end of the data field for use as a reference 
value by the controller during read operations. 

The use of the CRe values during rea.d and write insures the 
user that the integrity of all transferred data is preserved. 
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4.4.8 
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4.4.9 

( 

Odd Lot Write Transfers 

If the number of words to be written, as defined by the Word 
Count Register, does not fallon an even sector boundary, 
direct memory access transfers from memory terminate when the 
Word Count Register Overflows. However, the controller will 
continue to repeatedly write the contents of the last two 
data words received from memory onto the disk until the end 
of the sector is reached. A checksum computed by the 
controller from the total sector data written is then written 
onto the end of the sector data field. This checksum is 
used to verify data integrity during all subsequent read 
operations. 

Write Complete Interrupt 

The controller will become ready when the Word Count Register 
overflows and the checksum has been written onto the last 
sector accessed, or when an error is detected. 

When the controller becomes ready, an interrupt will be gen­
erated if bit 06 of the Control & Status Register is set. 
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4.5 Eormat Command (048) 

This command is utilized to format the disk medium, and phy­
sically writes Sector, Head, and Cylinder position verification 
data as well as write protect and integrity status informatipn 
onto the disk at the beginning of each disk sector as a 
header data preamble. This information is followed by a 16 bit 
CRC value unique to each sector which is generated and verified 
automatically by the controller. 

Note: All "VIRGIN" disk packs must be "formatted" with this 
command before they can be read or written by using any of the 
data transfer commands. 

This command specifically writes the absolute disk address 
of the current sector, in terms of sector, head, and cylinder, 
as well ~s write protect and sector information at the be­
ginning of the sector being addressed. This positional inform­
ation is then followed by a 16 bit CRC value derived from the 
two header words and written automatically by the controller. 
The above header information is contained in two 16 bit words 
of the format given below. When executed this command causes 
the Formatter to go Not Ready and starts an automatic seek. 
Upon completion of the seek normally a two word data transfer 
takes place which transfers the two header words containing 
the absolute disk address of the sector being addressed from 
memory to the header of the addressed sector. The Bus Address 
Register is initially loaded with the memory address of the 
first header word while the Unit, Sector, Head and Cylinder 
Registers are initialized to address the sector to be for­
matted. The two header words must be! formatted as indicated 
below. 

Note: 1.) It is up to the program to construct the header words 
correctly. 

2.) A given disk pack is normally only formatted once to generate 
the proper header data preamble at the beginning of each 
sector. The positioning information contained in the header 
preamble is automatically accessed by the controller and used 
to verify that the proper sector(s) are being accessed prior 
to initiating any data transfer operation. 

Failure of the accessed actual header position information to 
agree with the commanded disk position or address Will cause 
the operation to abort and anyone or more of the following 
"soft seek" error to be generated. 
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4.5 Format Command (04 8) Continued 

Cylinder Address Comparison Error 

Sector/Head Address Comparison Error 

Header CRC Error 
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4.5.1.1 Required Format For Header Word 
Standar~d~: ____ ~ __ ~ ______________________ Ir ___________________________ '11 

GL I ~ i ~I I Head, # I se,ctor # J 

15 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 IJ 

Head # 

14 13 12 11 10 9 8 7 

Sector # 

6 5 4 3 

I a a 

2~ 
Bad Sector 
Flag Field 

4.5.1.2 Header Word 1 Format Explanation 

Sector Field 

Shoul~ contain sector address of the current sector being 
formatted. Information should be the same as the sector 
field of the Unit, Sector, Head Register. 

Head Field 

Should contain head address of the current sector being 
formatted. Information should be the same as the head 
field of the Unit, Sector, Head Register. 

4.5.1.3 Required Format For Header Word 2 

a/a: 

b/b: 

Note: Header word two must be stored in the next consecutive 
memory location following header word 1. 

~
l 13 12 11 10 9 

BAD S CTOR 1LAG 
FIEL ~ 
SECTOR WRIT PROTECT 
FIELD 

8 7 6 5 4 321 o 

4.5.1.4 Header Word 2 Format Explanation 

4.5.1.4.1 Cylinder Address Field 

Should contain the cylinder address of the current sector 
being formatted. Information should be the same as contained 
in the Cylinder Address Register. 

4.5.1.4.2 Sector Write Protect Field 

The Phoenix 200 Disk Formatter provides the user with the 
capability of selectively write protecting data on the disk 
storage medium to the individual sector level by means of 
the Write Protect bits in header word 2. 
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If the write protect bits are set by the user the sector will 
be write protected. Any subsequent attempt to write on the 
sector will cause the controller to abort the operation and 
generate a Write Protect Error. 

4.5.1.4.3 Bad Sector Flag Field (Automatic Sector Skip Flags) 

The Bad Sector Flag Field is used to identify known defective 
sectors to be controller. 

Normally, the Bad Sector Flag Field bits should be reset. 
If the bits are set by the user, indicating that the corres­
ponding sector is "defective" the controller will automatically 
skip over the sector during any disk data transfer and resume 
operation with the next available sector not flagged as being 
"defective" . 

4.5.1.4.4 Bad Sector Flag Utilization 

The Bad Sector Flag is intended to enable multiple sector 
transfers to be conducted on a disk medium with known defective 
sectors. Such known defective sectors would normally be 
found and flagged by an Initialization Program which attempted 
to write and read "1" and "0" data into every bit cell of 
every sector on the disk. Once the defective sectors had been 
catalogued and flagged, multiple sector transfers could be 
conducted "around" a defective sector using the bad sector 
flag and skip feature without having to make the transfer 
operations begin and/or end on defective sector boundaries. 

4.5.2 Manual Format Enable Switch 

Since this command alters the head position verfication data 
or "header" stored on the disk, the "Format" switch on the optional 
Formatter Control Panel or closure must be manually enabled 
when this command is executed. This insures that the Format 
command will not be erroneously executed and result in any 
loss of data. 

Warning: It is not possible to use this command to reformat 
the header field of a given sector without affecting 
the data field as well. 

If a sector header is to be reformatted and the sector 
contains meaningful data, the data should be saved 
before the sector header is reformatted. 

Use of this command destroys the data field content 
of any sector. 
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4.5.3 Data Field Write Option 

A complete sector data field or portion thereof may be written 
at the same time that the sector is being formatted by appropri­
ately increasing the Word Count Register value and following 
the header words in memory with the data to be written. 

Note: The controller automatically generates a valid CRC 
value for any data written into the sector field 
during execution of the Format Command. 

4.5.4 Multiple Sector Format Option 

Multiple sectors may be formatted by the Format Command by 
simply increasing the Word Count value and providing the 
proper data buffer format. 

If a multiple sector formatting technique is to be used, the 
user should remember that a total of two header words plus 
the appropriate number of data field words is required per 
sector. 

4.5.5 Format Done Interrupt 

The disk controller will become Not Busy when the ~vord Count 
Register has overflowed and the checksum value has been 
written at the end of the data field of the last sector 
accessed. When the Controller becomes ready an interrupt 
will be generated if bit 06 of the Control & Status Register 
is set. 
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4.6 Read Header, Header eRe, Data Field, and Data eRe eommand (058) 

4.6.1 Function 

The Read Header, Header eRe, Data Field, and Data eRe eonunand is provided to 
enable the user to: 

1. Read the header field (including the header eRe) of any sector for 
diagnostic or maintenance verification pruposes. 

2. Read the data and Data CRe values for any sector for diagnostic or 
maintenance verification pruposes. 

3. Recover data from any sector by overriding soft-seek errors 
encountered during execution of the nomal read conunand. 

4.6.2 Operation 

4.6.2.1 This conunand causes the controller to go Not Ready and starts an 
anutomatic seek to the specified cylinder.if not inhibited by 
bit 14 of the Control & Status Register. 

4.6.2.2 Upon completion of the seek operation, data is transferred 
from the addressed sector (starting with header data) to the 
specified memory locations until the Word Count Register 
Overflows. 

4.6.2.3 The command will transfer in sequential order, the two header 
words, header CRC value, data field contents, and data CRC 
value if the word count value permits. 

4.6.2.4 This command may be utilized to read header, data, and CRC 
fields formore than one sector at a time by increasing the 
word count value accordingly. 

If the user chooses to read more than one sector at a time he 
should remember that the total word count per sector is equal 
to the data field word count +4. 

4.6.2.5 During the execution of this command all softseek and CRC 
error detection logic is disabled to facilitate data recovery. 

4.~.2.6 An interrupt is generated when the operation completes if bit 
06 of the Control & Status Register is set. 

4.7 Write Header, Data Field and CRC Command (06 8) 

4.7.1 Function 

The Write Header, Data Field and CRC Command is provided 
to enable the user to readily rewrite the header, data, 
and CRC fields of any sector for diagnostic and/or mainten­
ance verification purposes. 
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4.7.2 Operation 

4.7.2.1 This command causes the controller to go busy and star~s an 
automatic seek to the specified cylinder if not inhibited I 
by bit 14 of the Control & Status Register. I 

4.7.2.2 Upon completion of the seek operation, data is transferred 
from specified memory locations, sequentially to the header, 
header CRC, data field, and data CRC fields of the addressed 
sector until the Word Count Register Overflows. 

4.7.2.3 No position verification takes place prior to initiation 
of the data transfer since the header position verification 
data itself is being written. 

4.7.2.4 The first two words transferred are the header position 
verification words and should be formatted by the user per 
section 4.5. 

4.7.2.5 The third word transferred is the header CRC value. This 
standard CRC v.alue should be derived from the actual two 
header words if a valid value is to be generated. 

4.7.2.6 If a full sector plus data CRC value is to be written, the CRC 
value, to be valid, must be derived from the actual data 
field contents. 

4.7.2.7 More than one sector can be written by increasing the word 
count value as desired. 

Caution: 

This command should be used with great care and discretion 
since it affects the formatting of the disk medium itself. 

Warning: 

This command cannot be used with a word count of three to 
reformat only the header portion of a sector without affect­
ing the data field. If the header field of a sector is to be 
rewritten the contents of the data field must be first re­
covered and saved. Reformatting the header without first 
saving the data will result in the loss of all data in the 
sector data field. 

4.7.2.8 The disk controller becomes ready when the Word Count Register 
overflows, and will generate an interrupt at that time if bit 
06 of the Control & Status Register is set. 
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4.8 Read Data with No position Verification Command (078) 

4.8.1 Function 

The Read Data and CRC Command facilitates data recovery by 
overriding soft seek position verification prior to perform­
ing a read operation. It is identical to the Normal Read 
Command except that the header is not checked prior to 
reading the data field. (A CRC check is made on the data 
field contents only.) 

4.8.2 Operation 

4.8.2.1 This command causes the controller to go busy and starts 
an automatic seek to the specified cylinder if not inhib­
ited by bit 14 of the Control & Status Register. 

4.8.2.2 Upon completion of the seek operation data is transferred 
from the addressed sector to the specified memory locations 
until the Word Count Register overflows. 

4.8.2.3 A CRC Check is made of all data read. 

4.8.2.4 All controller position verification and position CRC error 
detection logic is inhibited during the execution of this command. 

4.8.2.5 More than one sector may be read using this command by in­
creasing the word count value as desired. If a CRC error 
is detected, the controller will abort the operation and 
set the CRC Error bit in the Control & Status Register. 

4.8.2.6 When the operation completes an interrupt will be generated 
if bit 06 of the Control & Status Register is set. 

4.9 Write Over Write Protected Sector (108) 

4.9.1 Functions 

4.9.2 

4.9.2.1 

4.9.2.2 

This command enables the user to write on a sector which 
has active Write Protect Field bits in Header Word 2 if 
the manual Write Protect Override Closure is also enabled. 

Operation 

This command is identical in operation to the normal Write 
Command, except that it will not abort when a sector with 
active write protect bits in the header is detected, if 
the Write Protect Override closure is enabled. 

If this command is executed and the Write Protect Override 
Closure is not enabled, the command will abort and generate 
a Write Protect Error when a sector with active Write Protect 
header bits is detected. 
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4.10 Drive Fault Clear Command (1181 

4.10.1 Function 

This command is used to clear the Disk Fault Signal and 'Con­
dition in the selected disk drive. 

Note: This command is the only means by which a Disk Fault 
can be cleared under program control. 

4.10.2 Operation 

4.10.2.1 This command executes immediately upon activation and there­
fore does not cause the controller to go busy. 

4.10.2.2 An interrupt is not generated upon completion of this command, 
since it executes immediately. 

4.11 Reca'librate Disk Drive (RTZ) Command (1281 

4.11.1 Function 

This command is utilized to clear the selected disk drive 
electronics of all erroneous conditions except "fault", and 
to cause heads of the selected disk drive to return to the 
cylinder ~ position. 

Note: This command must be issued to any disk drive which incurs 
a "hard seek" error before any other operational 
command can be issued to it. 

4.11.2 Operation 

4.11.2.1 When this command is executed the controller does not become 
busy. 

4.11.2.2 The selected drive "seeking" bit in the Disk Status Register 
is set at the beginning of the operation. 

4.11.2.3 When the operation is complete and the selected disk head is 
at cylinder ~, the selected drive "seek done" status b~t will 
be set, the "seeking" status bit will be reset, and the seek 
done summary bit in the Control & Status Register will be set. 
A "Seek Done" Interrupt will be generated if the interrupt 
enable bit (06) of the Control & Status Register is set. 

4.12 Write Check Disk Data Command (+38) 

4.12.1 Function 

This command enables the user to automatically compare data 
in memory with data contained on the disk, and thus perform 
an additional check on data written on the disk. 
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4.12.2 Operation 

4.12.2.1 This command causes the controller to become busy for the 
duration of the operation. 

4.12.2.2 A seek is automatically started to the specified cylinder 
unless inhibited by bit 05 of the Control & Status Register. 

4.12.2.3 At seek completion data is transferred from specified memory 
locations and the addressed disk sectors to the controller. 

4.12.2.4 The controller automatically performs a bit by bit 
comparison of the memory and disk data until the Word Count 
Register overflows. 

4.l2.2~5 If the memory and disk data do not agree a Write Check Error 
will be generated and the operation will be aborted. 

4.12.2.6 When the operation terminates an interrupt will be generated 
if bit 06 of the Control & Status Register is set. 

4.13 Release Command (148) 

4.13.1 Function 

(Dual Port Option Disk Drives Only) 

4.13.1.2 This command releases the selected disk drive for use by 
another controller connected to the other port. Execution 
of this command specifically causes the other disk drive 
port to be granted a not busy port status. 

4.13.2 Operation 

4.13.2.1 This command is executed immediately upon activation and 
does not cause the controller to become Not ready. 

4.13.2.2 No interrupt is generated at the end of the operation since 
execution and termination are immediate. 

Differentiate between CDC and Ca1comp. 

4.14 Port Request Command 

This command causes the Port Request Signal of the selected 
disk drive to be set. 
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5.0 MARGINAL DATA RECOVERY 

Bits 8-11 of the Command and Status Register allow control 
of the servo positioner and the read recovery circuits in 
the disk drive. These controls are used to recover marginal 
data from the disk drive. Allowable combinations during 
Read command are: 

BIT FUNCTION 

11 10 9 8 

0 0 o 0 Settings are optimurn--this is the value 
normally used. 

0 0 0 1 Data strobe normal Servo minus 

0 0, 1 0 Data strobe normal Servo plus 

0 1 0 0 Data strobe late Servo normal 

1 0 0 0 Data strobe early Servo normal 

0 1 0 1 Data strobe late Servo minus 

0 1 1 0 Data strobe late Servo plus 

1 0 0 1 Data strobe early Servo minus 

1 0 1 0 Data strobe early Servo plus 

Certain data errors are considered recoverable, and a se­
quence of error recovery procedures is outlined below for 
these. These data errors are: 

Header Compare Error 

CRC Error 

Data Late Error 

For these errors the recommended procedure is: 

1. Three in-place retrys of the operation in error; then 
if no recovery occurs, 

2. Three in-place retrys of the operation in error for 
each allowable marginal recovery state; 

3. Perform a Reca1ibrate; 

4. Repeat step (1); 

5. Repeat step (2). 
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6.0 PROGRAMMING CONSIDERATIONS 

6.1 Interrupts are generated upon completion of a command with 
the exception of Fault Clear and System Clear. 

6.2 The program must set up the register parameters before 
IGO I is issued. Normally the last register to be loaded 
will be the Command and Status Register which contains 
the IGO I bit. 

6.3 To perform overlapping seeks, the program must select the 
disk drive (as in all cases) and perform a seek only com­
mand on that drive. The Formatter goes Not Ready while 
the disk drive accepts the cylinder address. Formatter 
ready is set to signify that the drive has accepted the 
cylinder address. At this time, the appropriate seeking 
bit is set, identifying the Seeking Drive. After this, 
the program is free to issue any other Drive, a Seek, Re­
calibrate, Read, or Write command provided a seek error 
did not occur. 

6.4 If a seek error occurs, the program must issue a Recali­
brate to that disk drive which caused the seek error. 

6.5 Upon Interrupt, the interrupt service routine should al­
ways check for possible error conditions. 

6.6 Seek Done or Seek Error interrupts are inhibited while 
the Formatter is currently busy performing a data trans­
fer. 

6.7 The Formatter will abort, i.e. Formatter Ready will set, 
whenever an error condition is detected. 

6.8 An automatic seek occurs for a read or write instruction. 

6.9 

6.10 

Therfore, the program need only give one command to cause 
the drive to seek and do a data transfer. The program 
should expect only one interrupt for a read or write 
command. 

The Fault Clear command is used in lieu of operator in­
tervention on the disk drive control panel. 

Crossing of head and cylinder boundaries occur the follow­
ing way: 

When the maximum sector of a track is reached, the For­
matter will increment to the next logical head and clear 
the Sector Address. If the maximum sector is reached on 
the maximum head, the Formatter will increment the cylinder 
address to the next logical cylinder and Reset the Head 
and Sector Address. 
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6.11 

6.12 

6.13 

6.14 

6.15 

6.16 

6.17 

6.18 

The Formatter will continue to process data in this 
manner until the Word Count Register overflows. Overrun 
Error is flagged when the formatter detects that a read 
or write operation has finished on the maximum sector and 
head of the maximum cylinder and the Word Count Register 
had not yet overflowed. 

Seek Done is defined as on specified cylinder and two 
sectors before the desired sector. 

The disk drive must be reselected prior to the issue of 
any command by loading the Unit, Head, Sector Register. 

Calcomp Trident Only. To clear any condition which caused 
a device check (fault) both a fault clear and a RTZ command 
must be issued. 

Servo Offset 
a. Must set seek inhibit. 
b. Error recovery must be limited to single Sector Transfers, 

or less. 

Calcomp Dual Port 

CDC Dual Port Operation 

Power Fail 
On ACLO, Failsafe sequence drive down. 

Calcomp Trident Only 
After the completion or issuing of any command to the 211 
controller, software must not access the Controller for a 

perio~d~o~f~1~2~~~(m-7i~c~r-o~-~s~e~c~o~n~d~s~)~.~T~h~i~s~d~e~l~a~y~~a~l~l~o~w~s 
rr~--~~~r---~--~L---a~n-y~-a~s-s-o-c'~~a~t~e~d~i·nterrupts (attention) 

disk drive. 
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APPENDIX A 

LOCATION 

1000 
1002 
1004 

LOOP: 1006 
1010 
1012 
1014 
1016 
1020 
1022 
1024 
1026 
1030 
1032 
1034 
1036 
1040 
1042 
1044 

( 1046 
1057 

1060 
1062 
1064 
1066 
1070 
1070 
1070 
1072 

(~ 

PHOENIX 211 DISK CONTROLLER 

One Sector Read/Write Hand Loop 

CONTENTS 

12737 
{tJ 

164002 
12700 
164012 
5710 
100401 

{tJ 
12740 
CYL 
12740 
177400 
12740 
2000 
12740 

{tJ 
105740 
100401 

{tJ 
12740 
7-Write 
5-Read 
105710 
100376 
5710 
100001 

{tJ 
{tJ 

137 
1006. 

INSTRUCTION 

MOV #UNIT, DUSH 

MOV It DSTAT, Rca 

TST @ R{tJ 
BMI .+2 
HALT 
MOV It CYL, -(R{tJ) 

MOV #-256., - (R{tJ) 

MOV #ADR,-(R{tJ) 

MOV ItTUSH,-(R{tJ) 

TSTB -(R{tJ) 
BMI .+2 
HALT 
MOV ItCMP,-(R{tJ) 

TSTB (R{tJ) 
BPL.-2 
TST (R{tJ) 
BPL .+4 
HALT 
HALT 
JMP LOOP 

COMMENT 

Select Disk Drive 

Get Disk Status Register Address 

Is disk drive ready? 
Continue if yes 
Halt, Disk Drive Not Ready 
Specify cylinder address 
Cylinder Value Variable 
Specify one sector word count 

Specify origin memory address 
2000 is arbitrary 
Specify disk, se'ctor,head addresses 
{tJ is arbitrary 
Disk controller ready? 
Continue if yes 
Stop if not 
Specify and initiate operation 

Controller done yet? 
wait till controller done 
Any errors? 
Continue if not 
Stop on error 
Normal Stop 
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PHOENIX 211 DISK CONTROLLER DIAGNOSTIC 

1.0 ABSTRACT 

The Phoenix 211 Disk Controller Diagnostic is a series of 
tests that verify the operation of the Phoenix 211 Disk 
Controller and attached disk drives. 

These tests check all Controller operations with associ­
ated disk drive (s) and host PDP-II computer. 

The Phoenix 211 Diagnostic Program and associated manual 
are the cheif tools provided by Xylogics to facilitate 
maintenance fault isolation to the board level. 

The disk diagnostic is organized to exercise in each test 
a small, finite functional block of logic. The functional 
block of logic being exercised by each test or subtest is 
identified to the user in the diagnostic manual along with 
the board (s) where the logic is physically located. 

In the event that the logic being exercised is contained 
on more than one board, the boards are listed in order 
of most probable failure location. 

It is the intent that. the disk diagnostic program and 
associated manual be utilized by both the user and/or 
third party maintenance groups to both verify the integ­
rity of any Phoenix 211 Disk Subsystem as well as to 
readily isolate any failure to the board level. 



2.0 REQUIREMENTS 

2.1 PDPll Minicomputer with 8K core 

2.2 PHOENIX 211 Disk Controller 

2.3 CDC 9760, 9762, 9764, 9766 S14D Disk Drive or CALCOi:-1P TRIDENT 
T-25, T-50, T-80, T-200Disk Drive 

3.0 LOADING PROCEDURE 

3.1 . Verify that the Boot Loader is in memory 

3.2 Set the Switch Register = #750 

MEMORY SIZE # 

4K = 17 
8K = 37 

12K = 57 
16K = 77 
20K = 117 
24K = 137 
28K = 157 

3.3 Depress Load Address 

3.4 Depress START 

4.0 OPERATING INSTRUCTIONS 

NOTE 1: This diagnostic must be run on a formatted disk pack 
and will destroy all data on the pack. 

If it is desired to format a pack, use the formatting 
program included in the diagnostic (Tests 45 (47,50) 

NOTE 2: For CPU'~ without a switch register see Section'4.4. 
4.1.1 Set Program Counter (PC) to program "START" address (See Diagnostic 

Listing) 
4.1.2 Enter starting test number in the most significant byte of 

the console switch register. 

4.1.3 Enter desired end test number in the least significant byte 
of the console switch register. The first test number is 
zero. 

4.1.4 Set the most significant bit (Bit 15) of switch register if 
the tests are to be repeated. Leave reset if the teS~~ are 
to be executed only once. 

4.1.5 Depress "START" switch on computer console. The computer 
will start and then halt. 

- 2 -
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4.1.6 Enter starting disk drive number into the most significant 
byte of console switch register. 

4.1.7 Enter number of the last disk drive to be tested in the 
least significant byte of console switch register. Note 
that the maximum drive number = 3 (0 through 3). 

4.1.8 Depress the CONTINUE switch on the computer console. 

4.1.9 The computer will then execute all tests specified on all 
disks specified. It will also stop if any error is encoun~ 
tered unless the following switch settings are used. 

4.2 CONSOLE SWITCH SETTINGS (ERROR MODES) 

BIT 15 BIT 14 BIT 7 SETTING REFERENCE 

0 0 0 SSA 

0 0 1 SSB 

0 1 0 SSC 

0 1 1 SSD 

1 0 0 SSE 

1 0 1 SSF 

1 1 0 SSG 

1 1 1 SSH 

4.2.1 SSA 

All three console bits "OFF" will allow the computer to 
halt upon encountering any type of error (most commonly 
used mode). 

4.2.2 SSB 

Switch Register Bit 7 set alone applies only to Data 
Compare errors and allows for data reliability checking. 
Each time a Data Compare error is flagged, location "ERRCNT" 
is incremented and no retry occurs. The Data Compare rou­
tine "DATCMP" then continues on with the next consecutive 
data word. 

4.2.3 SSC 

,This mode applies only to soft controller errors outlined 
. be'low: 
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SOFT CONTROLLER ERRORS 

DATA LATE 

HEADER COMPARE (SOFT SEEK) 

DATA CRC 

HEADER CRC 

Console Bit 14 enables the controller to retry the command 
previously issued that caused ooe of the above error conditions. 
When used alone Bit 14 will allow the PHOENIX 211 up to four 
retries before the error is logged as a "hard" error and the 
general error flag "ERRFLG" is set. 

4.2.4 SSD' 

Designed primarily for use as data error logging exercise 
in conjunction with TEST #,32 (Complete Disk Read), this mode 
combines both Soft Controller Error Retry and Data Compare 
Error Retry. Explanation of each error counter and flag 
is given below. 

LOCATION LABEL EXPLANATION 

SOFERR - This is the total number of soft 
controller errors encountered (Bit 14). 

ERRFLG - This flag is set each time a "hard" 
error is detected, and causes a pro­
gram halt unless Bit 15 is set. 

ERRCNT - This is the total number of data 
compare errors (Bit 7). 

HERCNT - A counter for hard data errors; this 
location will be incremented each time 
a data word fails after eight attempts 
to reread that particular sector (Bits 
7,14, TEST32). 

ERROR If Bit 15 is set and an error is flagged 
(ERRFLG ~ 0), this location is incre­
mented (Bits 7, 14; 15). 

SKIPER - Hard controller error counter that is 
incremented in the Retry mode when 
four attempts to reread a sector have 
resulted in an error condition (Bit 14, 
TEST 32 only). Test 32 will then skip 
over that sector and continue on. 
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4.2.5 SSE 

This mode inhibits all errors from causing a Program Halt. 

When an error is detected (ERRFLG # 0) in an exercise 
sequence of more than one test, control is transferred back 
to the program executive and testing continues with the 
next consecutive test. Location "ERROR" is incremented 
each time a failure is detected. 

4.2.6 SSF 

Data Compare Logging is incorporated along with Program 
Halt upon detection of any Controller error (errors flagged 
by the DERR register). 

4.2.7 SSG 

Data Compare Errors are considered "hard" errors and would 
be captured in location "ERROR". "Soft" controller errors 
would be retried without a Program Halt. (Bits 14, 15). 

4.2.8 SSH 

Data Errors would be logged and retried, "soft" Controller 
errors would be logged and retried, "hard" Controller errors 
would be logged and the sequence (TEST 32 ) would be restarted 
(all error counters would be reset at RESTART). 

(- 4. 3 RECOMMENDED TEST SEQUENCES 

c 

4.3.1 Logic 

For a complete test of the PHOENIX 211 and attached Disk 
Drive(s), it is recommended that a complete "pass" of the 
diagnostic is used. This sequence is defined as Tests 0 -32. 
with all Error Inhibit and Retry switches OFF. 

4.3.2 Reliability 

Reliability testing is accomplished using Test32 (Entire 
Disk Read) in the Repeat mode. Since Test32. uses only the 
Read command, Test 31 (Entire Disk Write and Read) must be 
run prior to Test32 . 
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4.4 ALTERNATE OPERATING MODES 

4.4 .. 1 NON SWITCH REGISTER MODE 

This mode is used when a switch register is not present on 
the user's PDPII. To enter this mode deposit a non zero number 
into location "NONCON" (LOCATION 1266). At this point test para-­
meters should be entered by depositing the selected sequence into 
memory starting at label "STPTN" (ending test number). (See diag­
nostic listing). The default setting is test sequence ~ thru 3~ 
on drive ~. 

At the end of a test sequence or when an error is detected the 
program counter (PC) will be changed to 173.000B , activating the 
M9301 rom. Before the console is made live, tne CPU registers, 
R~ R6, are saved in memory starting at location "REG~." The 
general error flag "ERRFLG" is loaded into register R~ and the 
current test number is loaded into CPU register R4 just prior to 
activating the Emulator giving a quick detection of passage or 
failure. 

4.4.2 ERROR CORRECTION CONTROLLERS (ECC) 

Phoenix 211 Disk Controllers equipped with error correction 
are tested by depositing a non-zero number into location "ECC" 
(1074 R). Modifying this location enables the test executive to 
use an alternate test origin table, containing ECC logic tests. 

4.4.3 AUTO-SWITCH OPTION 

Controllers equipped with the auto-switch option can be tested 
the normal test procedure if the alternate DATA PATH, (AUTO SWITCH 
BIT # 7 OFF), is not enabled. 

To test the alternate data path the operator must do two things: 

l. 
2. 

Deposit a non-zero number in location "AUTOSW" (231~R) 
Mov the Interface Data Cable from Jl conn. to J2 conn. 
on the auto switch board (See Auto Switch Manual). 

With the autoswitch mode enabled the program will set bit #7 
on the autoswitch board before a transfer (DMA). 

4.4.4 MULTIPLE COMPUTER PORT OPTION 

4.4.4.1 SINGLE CPU 

To run the controller with a single CPU, deposit a non~ 
zero number into location "MULCPU" and use normal diagnostic 
procedures. Setting the "MULCPU" flag forces the program to 
request the controller each function to be performed. Be­
cause the diagnostic, in some tests, issues I/O resets and 
system clear commands, multiple CPU's cannot be run simulta­
neouslv. 
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4.4.4.2 SIMULTANEOUS CPU EXERCISE 

To check possible conflict among two or more CPU's re­
questing a single Phoenix 211 formatter, it becomes necessary 
to run a special exercise.Test 33 has been modified to release 
the Phoenix controller after comp~eting a write/read sequence. 
Normally during the Diagnostic Testing, all tes~~xcept 33, the 
formatter is not released. Operation is as follows: 

1. Deposit a non-zero number in location "MULCPU" of 
each CPU under test. 

2. Use test 33 as starting and ending test number. 
3. Continue normal operating instructions. 

4.4.5 NO TEST INPUT MODE 

This mode is the same as non-console mode (section 4.4.1) ex­
cept that it halts at normal halt locations instead of activating 
the console emulator. This mode is useful when: 

1. CPU type is PDPll/04 or PDPll/34 and has programmers 
console (byte loading of test parameters) or, 

2. The same test sequence is repeated often. 

OPERATION: Deposit a non-zero number in location "NINPUT" Start 
at normal start location 

5.0 GENERAL DIAGNOSTIC STRUCTURE 

5.1 The PHOENIX 211 Disk Controller Diagnostic uses small subtests 
that are linked together through the test executive routine. 
The subtests use common subroutines to execute all data transfers. 
Ending Controller parameters are checked following each controller 
operation and Interrupt mode is employed in all exercises. 

5.2 COMPUTER ERROR HALT 

5.3 

If the computer halts for an error these registers will define 
the condition: 

RO = 2 x the disk drive number 

Rl = test number 

R2 = reference data 

R3 = actual data received 

R4 = subtest number 

R5 = address where error was detected 

NOTE: In some cases Registers R2 and R3 do not necessarily 
point to the cause of the Error Halt. The user should 
always use the subtest number (R4) to locate the area 
of failure in the test. 

DISK AND CONTROLLER PARAMETER CHANGES 
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5.3.1 

5.3.2 

5.3.3 

THE STANDARD DISK PARAMETERS ARE AS FOLLOWS: 

Number of Cylinders = 82310 (1467 8 ) 

Number of Heads = 5 

Number of Sectors - 3210 ( 40 8 ) 

Number of Words Per Sector = 25610 (400 8 ) 

THE STANDARD CONTROLLER PA~ETERS ARE AS FOLLOWS: 

Base Address (DCSR) = 164000 

Interrupt Sector = 270 

INSTRUCTIONS FOR CHANGING PARAMETERS 

Located in Sections 3 and 4 of the Diagnostic Assembly 
listing are all the parameters listed above. To change any 
or all of these values, deposit into memory the desired value. 

5.3.3.1 DISK CHANGES There are orily}'4 changes that apply, the labels 
are the following: 

MAXSEC: Word 37 Last sector 

MAXHD: Word 1000 Last head - justified for DUSH 

MAXCYL: Word 1466 Last cylinder 

WPSEC: Word 177400 #: of words per sector in 2'scomplement 

All other references to these values will be set up by subroutine 
"ADRSTP" during program start up. 

5.3.3.2 CONTROLLER CHANGES The base address and interrupt vector labels 
are the following: 

DCSR: Word 164000 Base Address 

INTVEC: Word 27~ Interrupt Vector 

When a base address change is necessary, only change the 
location "DCSR". The remaining register assignments will be 
built by subroutine "ADRSTP" during program start up. 
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6.0 TEST ABSTRACTS 

6.1 

6.1.1 

INDIVIDUAL TESTS 

Test ~ 

This test issues an I/O command and verifies that IIINITII 
clears all registers in the PHOENIX 211 Controller. 

6.1.1.1 Initialization Test Subtest Listing 

Board Subtest 

Being Tested Ntmtler (R4) Subtract Name/Error Condition 

211+1 
211 
211 
4 
2 
1 
3 

6.1. 2 

~ 
1 
2 
3 
4 
5 
6 

Incorrect Control & Status Register Initialization 
Incorrect Bus Address Register Initialization 
Incorrect Word Count Register Initialization 
Incorrect Cylinder Address Register Initialization 
Incorrect Disk Status Register Initialization 
Incorrect Disk Error Register Initialization 
Incorrect Sector, Head Register Initialization 

Test 1: Register Load and Read Tests 

This routine tests "the capability of the selected formatter reg­
isters to be loaded and interrogated with any data. Each regis­
ter is checked with four constants 100 times. 
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6.1.2.1 Patterns used are as follows: 

Pattern 1 
Pattern 2 
Pattern 3 
Pattern 4 

II 
052525 
125252 
177777 

6.1.2.2 Load and Read Sub Test Listing (R4 Value at Error Halt) 

Board 
Being Tested 

211+1 
211 
211 
4+1,211 
3,1,211, 

Subtest 
Number (R4) 

II 
1 
2 
3 
4 

Subtest Name/Error Condition 

Incorrect Control & Status Register Load OR Read 
Incorrect Bus Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 

6.1.2.3 Read only, and constant, bits in the controller registers are 
masked out of the test process. 

6.1.3 Test 2: Sliding One Register Load & Read Tests 

In this test all of the controller registers are loaded with a 
sliding 1 data pattern and interrogated for proper content. The 
logic one bit constant is "slid" from the bit zero position to the 
bit 15 position in 16 separate tests. 

6.1.3.1 Sliding One Register Load and Read Subtest Listing 

Board 
Being Tested 

Subtest 
Number (R4) Subtest'Name/Error Condition 

1 
3 
211 
211 
4 

II 
1 
2 
3 
4 

Incorrect Co~trol & Status Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 
Incorrect BU$ Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 

6.1.4 Test 3: Sliding Zero Register Load & Read Test 

In this test all of the controller registers are loaded with a 
"sliding zero" data pattern and interrogated for proper content. 

The logic zero bit constant is slid from the bit zero position 
to the bit 15 position in 17 separate tests. 
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6.1.4.1 Sliding Zero Register Load and Read Subtest Listing 

Board 
Being Tested 

SUbtest 
Number (R4) Subtest Name/Error Condition 

1 
3 
211 
211 
4 

~ 
1 
2 
3 
4 

Incorrect Control & Status Register Load OR Read 
Incorrect Unit, Sector, Head Register Load OR Read 
Incorrect Bus Address Register Load OR Read 
Incorrect Word Count Register Load OR Read 
Incorrect Cylinder Address Register Load OR Read 

6.1.5 Test 4: . Disk Error and Status Register Tests 

These tests verify that the nonexistent Head, Sector and Cylinder 
(Track) errors can be set and cleared properly. 

Also tested in this test is the byte loading capability of the 
Command and Status register (DCSR). 

6.1.5.1 Disk Error and Status Register Subtest Listing 

Board Subtest 
Being-Tested Number (R4) Subtest Name/Error Condition 

6.1. 6 

3,1 
3,1 
3,1 
3,1 
3,1 
3,1 
4,1 
4,1 
4,1 
1 

3,4r 1 
3,4,1 
1,211 
1,211 

TEST 5: 

~l No Illegal 
No Illegal 

2 Illegal 
3 No Illegal 
4 No Illegal 
5 Illegal 
6 No Illegal 
7 No Illegal 
10 Illegal 
11 No Illegal 

12 Illegal 
13 Illegal 
14 Control 
15 Control 

Unit Select Tests 

Sector Error Summary Generation 
Sector Error Bit Generation 
Sector Error Bit did not clear 
Head Error Summary Generation 
Head Error Bit Generation 
Head Error Bit did not clear 
Cylinder Error Summary Generation 
Cylinder Error Bit Generatiori 
Cylinder Error Bit did not clear 
Sector,Head,Cylinder Error Summary 

Generation 
Sector,Head(Cylinder Error Bits did not t sector, heaa, cylinder error summary -se 
& Status Upper Byte Did Not Load 
& Status Lower Byte Did Not Load 

These tests verify that the Unit Select lines access the proper Disk 
Drives. This testing is accomplished by selecting each Disk Drive 
Port and issuing a SEEK. The DSTAT register-seeking flops are checked 
for proper seeking status and a Formatter Clear is then given to clear 
them. This test does not wait for Seek Done. 
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6.1.6.1 Unit Select Seeking Tests Subtest Listing 

Board 
Being Tested 

1,2,3,4 
2,3,1 
3 

2 
3 

2 
3 

2 
3 

Subtest 
Number (R4) 

$J 
1 
2 

3 
4 

5 
6 

7 
10 

Did 

Did 

Did 

Did 

Subtest Name/Error Condition 

D,isk Drive or Formatter, not ready 
Not Set Unit ~ Seeking Flop Via Seek CMD 
No Formatter Ready Generation on Formatter 

Clear CMD 
Not Set unit 1 Seeking Flop Via Seek Card 
No Formatter Ready Generation on Formatter 

Clear CMD 
Not Set Unit 2 Seeking Flop Via Seek CMD 
No Formatter Ready Generation on Formatter 

Clear CMD 
Not Set Unit 3 Seeking Flop via Seek CMD 
No Formatter Ready Generation on Formatter 

Clear CMD 

6.1.7 TEST 6: Seeking Test 

In this exercise two seeking commands are issued, Seek and Recal­
ibrate, and proper Seek-Done flops are checked. Also checked in 
this test is that an illegal track address used on a Seek command 
causes a Nonexistent Track Error and not a Seek Error. 

6.1.7.1 Seeking Test Subtest Listing 

Board Subtest 
Being Tested NUmber (R4) 

1 ~ 

4,2,3 1 
4,2 2 

2,4 3 No 

3,1 4 No 
4 5 No 
4 6 
3 7 No 
3 l$J No 

4 11 

Sub test Name 

Formatter not ready 

Selected Drive Not Ready 
Error Generation on RTZ CMD. No Seek Done Sun:mary 

Status Bit Generation on·RTZ 
Selected Drive Seek Done Status Bit Generation 

on RTZ 
Formatter Ready at RTZ Completion 
Illegal Cylinder Error Bit Generation on Seek CMD 
Other Error Bit Generation on Illegal Seek CMD 
Seek Done Summary Bit Generation On Seek CMD 
Selected Drive Seek Done Status Bit Generation on 

Seek CUD 
Other Drive Seek Done Bit Generation on Seek CMD 
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6.1.8 TEST 7: Interrupt Test 

The Interrupt tests use two formatter commands, the Recalibrate 
command and the Seek Only command. At this stage of testing, 
the Seek logic should be operable. The Interrupt logic uses 
these commands to cause the Seek Done identification bits to 
generate an Interrupt. 

NOTE: If the CPU halts during this test at some memory location 
between 14 and 776, the Interrupt branched to a wrong location. 
This indicates a fault in the Interrupt Vector Address. 

6.1.8.1 Interrupt Test Subtest Listing 

Board 
Being Tested 

1 

2,1,211 
2 

3 
2 

Subtest 
~~flJ4) 

~ 
1 
2 
3 

4 
5 

Subtest Name/Error Condition 

Drive Not Ready 
None 

No Interrupt Generation with RTZ CMD 
Improper Disk Ident Bits set in Disk Status Register 

at RTZ Interrupt 
No Interrupt Generation With Seek CMD 
Imporper Disk Ident Bits set in Disk Status Register 

at Seek Interrupt 

6.1.9 TEST 10: One Word write Test 

This test is the first Write attempted by the Formatter. It is only 
a one word transfer and only the ending formatter register para­
meters are,checked. 

6.1.9.1 This test will write data onto the first usable sector on the disk 
medium. 

6.1.9.2 The write operation is conducted by the "DXFER" Subroutine which 
tests all controller parameters before, during, and after the 
specified operation. 

6.1.9.3 If an error occurs it will be detected by DXFER Subroutine and the 
subtest count will be contained in location "DTCNT". For a com­
p~ete description of the DXFER Subroutine subtest error conditions 
see Appendix A. Test 10 DTCNT subtest error conditions are defined 
below. 
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TEST 10:DXFER DTCNT Subtest Error Conditions 

Note: This. is the first test to use the DMA logic. If the computer 
bus hangs up, the 211 Interface Board or CPU backplane is 
suspect. 

DTCNT Value Subtext Name/Error Conditon Board Being Tested 

• 1 
2 
3 
4 
5 
6 
9 

10 
11 
12 
13 

Note: 1. 

Controller Not Ready 
Selected Disk Drive Not Ready 
Controller Went Busy with No "GO" CMD 
Controller did not go busy with "GO" CMD 
Interrupt did not occur before timeout 
Controller Hang in "BUSY" State 
Word Count Register did not overflow 
End Bus Address Register Incorrect 
End Sector Value Incorrect 
End Head Value Incorrect 
End Cylinder Address Value Incorrect 
Controller Error Bit Set 

1 
4,2 
3 
3 
3,4,1 
3,211,2 
211,2,3 
211 
3 
3 
4 
3,2,4 

This test exercises so much incrementally new logic in 
the disk controller that the user should examine the 
disk controller register images saved by the diagnostic 
at the time of error detection. 

Correct Ending Values for Disk Controller Registers are as follows: 

1 
2 
3 
4 
5 
6 
7 

Note: 2. 

Register 

Control & Status 
Unit, Sector, Head 
Bus Address 
Word Count 
Cylinder 
Disk Status 
Error 

f'orrect Contents 

000306 
Ox0001 
xxxxxx 
000000 
000000 
100000 
00000. 

Any ~oft seek header or header CRC error will cause the 
controller to abort the write operation before actually 
writing any data onto the disk. 
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6.1.10 TEST 11: One Sector Write Test: 

6.1.10.1 This test writes data on one sector of the disk. The 
Cylinder address is normally determined by RWCYL, while 
the Sector, Head and Unit value is determined by RDUSH. 

NOTE: 1.) This is the first time that a full sector 
transfer has been attempted. 

2.) No data is checked during this test. 

3.) The object of this test is to verify that 
the disk controller properly goes through 
the motions of performing a disk write 
operation: 

4.) Specific functions verified during this 
test are: 

1 - Multiple Write DMA Data Path to Con­
troller FIFO memory 

2 - Multiple Write FIFO data path to disk 
3 - Multiple Word Count Register ~'l.ri te In­

crementation 
4 - Multiple Bus Address Register Write 

Incrementation 

6.1.10.2 Optionally, the Sector and Head are dynamically selectable 
by the console switch register if CSWTCH is loaded with any 
non-zero value. 

6.1.10.3 RWCYL and RDUSH locations are normally set up to write the 
data on the last available sector on the medium. 

6.1.10.4 The actual writ:e operation is performed under control of 
"DXFER" Subroutine and all appropriate errors are det~cted 
by "DXFER" and the error subtest count is contained in lo­
cation "DTCNT" .. 

Please refer tC) Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditons. 

Note: If this test fails while testlQ passes, the most 
probablE~ suspect is board 2 followed by the 211 
Interface Board. ' 
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6.1.10.5 DXFER DTCNT Subtest Error Conditions 

Subtest Name/Error Condition . Board Being Tested 

If 
1 
2 
3 
4 
5 
6 
9 

10 
11 
12 
13 

Controller Not Ready 
Selected Disk Drive Not Ready 
Controller went Busy with no "GO"· CMD 
Controller did not go Busy with II GO II CMD 
Interrupt did not occur before timeout 
Controller Hang in "BUSY" State 
Word Count Register did not overflow 
End Bus Address Register Incorrect 
End Sector Value Incorrect 
End Head Value Incorrect 
End Cylinder Address Value Incorrect 
Controller Error Bit Set 

-lla-

1 
4 
3 
3 
2 
2 
2,211 
211 
3 
3 
4 
3,2,4 
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6.1.11 TEST 12: One Sector Read Test 

6.1.11.1 This test reads data from one sector of the disk. The Cylinder 
address is normally determined by RWCYL, while the Sector and 
Head address are normally determined by RDUSH. Optionally, the 
Sector and Head address may be dynamically selectable by the 
console switch register if CSWTCH is loaded with any non-zero 
value. 

6.1.11.2 

NOTE: 1.) This is the first time that any disk Read data 
transfer operation has been attempted. 

2.} No data is checked during this test. 

3.} The object of this test is to verify that the 
disk controller properly goes through the mo­
tions of performing a disk read operation. 

4.} Specific functions verified during this test 
are: 

1 - Multiple Read DMA data path from controller 
FIFO memories to computer memory. 

2 - Multiple Read data path from disk to FIFO 
memories. 

3 - Word Count Register Read Incrementation 
4 - Bus Address Register Read Incrementation 

RWCYL and RDUSH locations are normally set up to read the 
last usable sector on the disk medium. 

6.1.11. 3 Data Read Back is stored in Input Buffer 1 (IDBUF1) 

6.1.11.4 The actual read operation· is performed by the "DXFER" Sub-· 
routine and all appropriate errors are detected by DXFER "and 
the error subtest count is stored in location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine. Subtest error conditions for Test 12 are 
defined below. 
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6.1.11.5 DXFER DTCNT Subtest Error Conditions 

DTCNT Value 

~ 
1 
2 
3 
4 
5 
6 
9 

10 
11 
12 
13 

Subtest Name/Error Condition 

Controller Not Ready 
Selected Disk Drive Not Ready 
Controller Went Busy with no "GO" CMD 
Controller did not go Busy with "G" CMD 
Interrupt did not occur before timeout 
Controller Hang in "BUSY" state 
Word Count Register did not overflow 
End Bus Address Register Incorrect 
End Sector Value Incorrect 
End Head Value Incorrect 
End Cylinder Address Value Incorrect 
Controller Error Bit Set 

* Data Late Error 

1 
4 
3 
3 
3 
3,2 
2,3 
211 
3 
3 
4 
3,2* 

Note: 1. This test exercises so much incrementally new logic in 
the disk controller that the user should examine the 
disk controller register images saved by the diagnostic 
at the time of error detection. 

Correct Ending Values for Disk Controller Registers are as follows: 

1 
2 
3 
4 
5 
6 
7 

Register Correct Status 

Control & Status 
Unit, Sector, Head 
Bus Address 
Word Count 
Cylinder 
Disk Status 
Error 

000304 
XXXXXX 
XXXXXX 
XXXXXX'S 
100000 
000000 

Note: 2. Any soft seek header or header CRC error will cause the 
controller to abort the read operation before actually 
receiving any data from the disk. 
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6.1.12 TEST 13: h'ri te Count Test 

6.1.12.1 This test performs Write operations with an ever-increasing 
word count starting with 1 and increasing in power of 2 to 
a maximum of 4096 words. Each Write operation starts at 
absolute 0 Disk address. 

NOTE: 

1.) No data is checked during this test. 

2.) The object of this test is to verify that the 
disk controller sequences logic' performs cor­
rectly under data transfers less than and 
greater than one seccor in word length. 

6.1.12.2 All thirteen data transfer operations performed in this test 
are done by the "DXFER" Subroutine. Any errors detected by 
the DXFER Subroutine during' any of the 13 data transfers per­
formed will be indicated by the DXFER subtest count value con­
tained in location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and DTCNT subtest error conditions. 

6.1.12.3 Write Count Subtest Listing 

R4 in this test is used to define what one of 13 write data 
transfer operations is to be performed by DXFER per the fol­
lowing table: 

(/\ Board Subtest 

() 

Being Tested Number (R4) Subtest Name/Error Condition 

2 
3,211 
3,211 
3,211 
3,211 

6.1.12.4 

6.1.12.5 

~ Error During 1 Word Write 
1 Error During 2 Word Write 
2 Error During 4 Word Write 
3 Error During 8 t'lord Write 
4 Error During 16 Word Write 
5 Error During 32 Word write 
6 Error During 64 Word Write 
7 Error During 128 Word Write 

10 Error During 256 Word Write 
11 Error During 512 Word Write 
12 Error During 1024 lvord Write 
13 Error During 2048 Word Write 
14 Error During 4096 Word Nrite 

Logic specifically tested includes sector sequencer control, DMA 
word count Incrementation and Disk Word Count Incrementation 

No new logic is exercised by subtests ~ - 7. 
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6.1.13 TEST 14: One-Sector Read, Write, Compare Test 

6.1.13.1 This Test writes data on one sector of the disk, reads it 
back, and compares the data obtained with the original 
data written. The cylinder address is specified by RWCYL 
while the Sector and Head values are normally supplied 
by RWUSH. Optionally, the Sector and Head data may be 
dynamically supplied from the console switch register if 
CSWTCH contains any non-zero value. 

6.1.13.2 Data is normally written onto the last physical sector on 
the disk medium from the Output Buffer (ODBUF) and written 
back into Input Buffer 1 (IDBUF1). 
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6.1.13.3 All disk data transfers physically performed by the "DXFER" 
Subroutine. Any data transfer errors detected by DXFER will 
be indicated by the DXFER subtest count value contained in 
location DTCNT. 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 

6.1.13.4 The Read, Write, Compare Subroutine (WRC) is used in this 
test to manage the Write, Read and Data Comparisons. (Ref­
erence Appendix B) 

1.) 

2. ) 

3.) 

If an error is encountered during the write data 
transfer (by DXFER) the "WRTERR" location is 
incremented. 

If an error is encountered during the write data 
transfer (by DXFER) the "RDERR" location is 
incremented. 

All Data comparisons between original data written 
onto disk from ODBUF and data received from the 
disk in IDBUFI are performed by the Data Comparison 
Subroutine "DATCMP". (Reference Appendix C) 

If an error is detected during the data comparison 
subroutine "CMPCNT" contains the number of words 
compared before the error occurred while R2 and R3 
contain the correct and actual data values respec­
tively. 

6.1.13.5 R4 has no significance in this test with respect to subtest 
identification. 

6.1.13.6 At this point the controller can at lenst go correctly through 
all the motions of doing both read and write operations, and is 
correctly reading the sector header data. 

6.1.13.7 The capability to write or read data correctly has not been 
previously verified. 

6.1.13.8 The most probable error to occur during this test is a data 
comparison error. If a data comparison error occurs, the 
most probable board at fault is Board 2 which contains all 
of the data path logic,followed by the 211 coupler. 

6.1.14 TEST 15: Read, Write, Compare Count Test 

6.1.14.1 This test performs Write, Read, and Data Compare operations 
with an ever increasing word count starting with one and in­
creasing by powers of two to a maximum of 512 words. 

6.1.14.2 

Each, disk operation starts at absolute disk address ~. 

All·disk parameters are checked during the test by the DXFER 
Subroutine. Any data transfer errors detected byfue "DXFER" 
Subroutine will be indicated by the subtest count value con­
tiined in location DTCNT. 
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Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 

6.1.14.3 The Write, Read, Data Comparisons are managed by the Read, 
Write, Data Comparison Subroutine (WRC). 

Reference Appendix B. 

1.) If an error is encountered during a write operation 
(by DXFER) the "WRTTERR" location is set to a non zero 
value. 

2.) If an error is detected during a read operation (by 
DXFER) the "RDERR" location is set to a non zero value. 

3.) If an error is detected during the data comparison (by 
DATCMP) location "CMPCNT" contains the word count value 
when the error was detected. 

6 .1.14.4 Write, Read" Compare Count Subtest Listing 

6.1.14.5 

R4 is utilized in the test to determine which one of 9 Write, 
Read, Compare Operations is being performed per the following: 

Subtest 
Number (R4) Subtest Name/Error Condition , Error During 1 Word Write, Read, Compare 

1 Error Duripg 2 Word Write, Read, Compare 
2 Error During 4 Word Write, Read, Compare 
3 Error During 8 Word Write, Read, Compare 
4 Error During 16 Word Write, Read, Compare 
5 Error During 32 Word Write, Read, Compare 
6 Error During 64 Word Write, Read, Compare 
7 Error During 128 Word Write, Read, Compare 

10 Error During 256 Word write, Read, Compare 
11 Error Duripg 512 Word Write, Read, Compare 

This test does not specifically test any new controller logic 
but is executed to gain additional confidence in the capability 
of the disk controller to read and write data correctly. If an 
error occurs during data comparison, Board 2 is probably at fault. 

6.1.15 TEST 16: Write-Protect Test* 

This test verifies that the Controller will not Write over Write­
Protected sectors. 

6.1.15.1 First the test sets the Write-Protect bits of the absolute sec­
tor, and then attempts to write on that sector. The test then 
verifies that the Controller aborted the Write operation and 
that the Write-Protect error bit is activated. 

6.1.15.2 All required disk data transfers are performed by the "DXFER" 
Subroutine and any errors detected by DXFER are indicated by 
the DXFER ~ubtest count saved at location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 

* Does not apply on ECC equipped controllers. 
- 16 -
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6.1.15.3 Write Protect Subtest Listing 

Subtest 
Number (R4) 

fA 
1 

2 

3 
4 

5 

Subtest Name/Error Condition 

Write Protect Sector Format Error 
No Error Detection on Write over Write Protected 

Sector 
Write Over Write Protected Sector Error Bit Not 

Set 
Error During Read of Write Protected Sector 
Data Error-Attempted Write on Protected Sector 

Not Aborted 
Error During Reformat of Write Protected Sector 

6.1.15.4 This verifies that the attempted write on a Write Protected Sector 
was aborted by reading the data back and comparing it with origi­
nal known data by the "DATCMP" Subroutine. 

Refere,nce AppendixC. 

6.1.15.5 The Sector Write Protect logic exercised by this test is con­
ta.ined on Board 3. 

6.1.15.6 Error Register logic is on Board 1. 

6 • 1 .16 TEST 1 7: Header Override - HEADER READ TEST * 

6.1.16.1 This test verifies that the Read-Without-Header-Check logic is 
functioning properly. The Header is first erroneously written 
and then a normal Read operation is attempted to insure that we 
cannot read the sector. 

6.1.16.2 The Read-Without-Header-Check command is then used to Read the 
sector. Checks are made to insure that no error occurs 'and 
that the data is correct. 

6.1.16.3 All required data transfers are performed by the "DXFER" Subrou­
tine, and any detected errors are indicated by the DXFER subtest 
count saved at location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and subtest error conditions. 

6.1.16.4 Header Override Subtest Listing 

Subtest 
Number (R4) 

fA 
1 

2 

3 
4 

* 

Subtest Name/Error Condition 

Error During Erroneous Header Format 
No Error During Read of Sector with Bad Header 

OR 
No Header Error Bit Set 

Error During Header Override Read of Sector 
with Bad Header 

Header Override Read Error - Data Incorrect 
Error During Reformat of Sector 
Docs not apply to ECC cquippc~ rn"~ro]lers 
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6.1.16.5 The header logic exercised by this test is contained on Board 3 

6.1.16.6 The Error Register logic is contained on Board 1. 

6.1.16.7 This section of Test 17 checks the ability of the controller to 
read the header field, header CRC, Data Field, and the Data 
Field CRC. 

6.1.16.8 Header read verify subtest listing subtest number (R4) 

Subtest Number (R4) 

5 

6 

7 
l~ 

Subtest Namer/Error Condition 

Error during reformat using write 
header, data, CRe command 
Error during r~ad of header, data, 
CRC, command 
Data error on sector field 
Error during normal format 

6.1.16.9 Early Phoenix 211's were shipped with the read hdr, CRC, Data, 
CRC command operating as a read header and eRC only command. 
If the Operator's controller constantly fails Subtest 7 of this 
Test (17), deposit a non-zero number in location "OLDHDR". This 
modification will cause the program to skip a certain section of 
the test. 

Note: This difference will not cause any compatibility pro­
blems in mixing new or old controllers and, or disk 
packs. The Read Header, Header eRC, Data and Data CRC 
command is not used by any DEC* Operating Systems, and 
would only be used in special application programs, 
(pack verification), or in diagnostics. 

*Digital Equipment Corporation 
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6.1.17 <,'EST 20: Write-Protect Override - t'l7rite ChecJ~ ""e:';L 

6.1.17.1 

6.1.17.2 

6.1.17.3 

6.1.17.4 

This test verifies that the Write-Protect-Override command 
lo.gic functions properly. ~ 

Known data is written onto the disk. 
Write-Protected is then So protected 
written using the Override command. 
then read back and checked to verify 
operation actually took place. 

The sector to be 
and new data is 
The new data is 
that the Write 

All required data transfers are performed by the "DXFER" 
Sub-routine, and any detected errors are indicated by the 
DXFER subtest count saved in location "DTCNT". 

Please refer to Appendix A for a complete description of 
the DXFER Subroutine and subtest error conditions. 

Write Protect Override Subtest Listing 

Subtest 
Number (R4) Subtest Name/Error Conditions 

~ Error During Write Protect Sector Format 
1 Error During Write Over tvri te Protected 

Sector Override 
2 Error During Read of Protected Sector 
3 Data Error - Write Operation did Not 

Override Protected Sector 
4 Error During Sector Reformat 

The Write Protect Override Logic exercised by this test 
is located on Board 3. 

6.1.17.5 The second section of Test 20 verifies the write. check logic 
of the 211 controller. Known data is first written using 
normal write command. A write check command is issued and 
checks are made to insure no error was generated. The last 
step is to destroy a part of the memory buffer and to issue 
write-check commands (2) to insure that an error is generated. 
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(~ 6 .1.17.6 Write Check Subtest Listing 

o 

SUBTEST 
NUMBER (R4) 

5 

6 

7 

12 

13 

14 

SUBTEST NAME/ERROR CONDITION 

Error during initial normal write 

Error during write check command 

Error not detected during write check 
command with destroyed buffer 

Write check error bit not set 

Other errors bits set 

Error not detected during second erroneous 
write check command 

Write check error not set or some 
other error set as well 

Corrected buffer with write check command 
reissued caused error 
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6.1.18 TEST 17: Header-Write Command Test 

6.1.18.1 This test verifies that the Header can be written by the 
Write-Header-and Verify command (CRC). The Header is 
written to an erroneous value using the command and then 
a normal Read is attempted and the presence of the ap­
propriate Header Error bit (s) is (are) checked. 

6.1.18.2 All required data transfers are performed by the "DXFER" 
Subroutine, and any detected errors are indicated by the 
DXFER subtest count saved in location "DTCNT". 

6.1.18.3 Header-Write Command Subtest Listing 

Subtest 
Number (R4 ) 

JJ 
1 

2 
3 
4 

5 

6 

7 

lJJ 

11 

12 

Subtest Name/Error Condition 

Error During Erroneous Sector Header Format 
No Detected Error During Read of Sector with 

Bad Sector Header 
OR. 

Sector Header Error Bit Not Set 
Bus Address Register Erroneously Incremented 
Word Count Register Erroneously 
Error During Sector Reformat to Illegal Head 

Header 
No Detected Error During Read of Sector with 

Bad He.a.d~ Header 

Header Error Bit Not Set 

Other errors generated other than sector/head 
error 

Error during reformat to illegal cylinder 
address 

Error not detected when read attempted on 
sector with bad cylinder header 

Error during final sector reformat 

6.1.18.4 The Header logic exercised by this test 1S contained on Board 3. 

n.l.18.s Error logic is located on Board 1. 
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6.1. 19 TEST 22: CRC and Header Compare Tests 

6.1.19.1 These tests check the logic governing the detection of Header and 
CRC errors. Using the Write Header Data and CRC commands, erron­
eous Headers and CRC Checks are written in various combinations. 
Checks are then made for proper error bit settings. 

6.1.19.2 All data transfers in this test are performed by the "DXFER" Sub­
routine, and any errors detected are indicated by the contents 
of the DXFER subtest location "DTCNT". 

Please refer to Appendix A for a complete description of the DXFER 
Subroutine and associated subtest error conditions. 

6.l~9.3 CRC and Header Compare Subtest Listing 

Subtest 
Number 

~ 
1 

2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 

21 
22 
23 

Subtest Name/Error Cond~tions 

Error During Write Format of Erroneous Header CRC 
No Error Detected During Read of Bad Header CRC 

Sector 
Header CRC Error Bit Did Not Set During 1 
Some Other Error Bits Erroneously Set During 1 
Error During Write Format of Erroneous Header 
No Error Detected During Read of Bad Header Sector 
Sector or Cylinder or CRC Header Error Bit Not Set 
Error During Write Format of Erroneous Header 
No Error Detected During Read of Bad Header Sector 
CRC or Cylinder Error Bit Not Set During Read 
Other Error Bit Erroneously Set During Read 
Error During Write Format of Erroneous. Header 
No Error Detected During Read of Bad Header Sector 
No CRC Header Word 1 Error 
Other Error Bit Erroneously Set 
Error During Write Format of Bad Sector Header 
No Error Detected During Read of Sector with bad 

No CRC Header Error Detected 
Other Error Bit Erroneously Set 
Error During Final Correct Format Write 

Header 

6.1'19. A The Header and CRC loqic exercised in this test is contained on 
Board 3. 

6.1.19.5 The error register logic is contained on Board 1. 
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6.1.20 TEb'!' 23: , Bad Sec'tor Flag Test 

Th~~ test checks the Bad Sector logic 

6. 1. 20. 1 Bad Se,ctor bi ts are added to Header Word # 1 of Sector 16, Head 16, 
Track 16, and a Read command is issued. 

6.1.20.2 The disk controller Error Register (DERR) is then checked to see 
if the Bad Sector Flag Bit is set. 

6.1.20.3 A check is then made to insure that the controller "skipped" the 
flagged "defective" sector 16 and conducted a read operation on 
Sector 1. 

This is done by comparing the data actually obtained during the 
read with data known to have been on Sector 1 of th~ disk. 

6.1.2 a. 4 All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the con­
tents of the DXFER subtest count location "DTCNT". 

6.1. 2 0. 5 Bad Sector Flag Subtest Listing 

Subtest 
NUrnbe'r (R4 ) 

16 
1 
2 

3 
4 
5 
6 
7 

10 
11 

, Subtes't Naroe/Error Condition 

Error During Bad Sector Flag Reformat of Sector 16 
Error During Write of Known Data to Sector 1 
No Error Detected During Read of Sector 16 (Bad 

Sector Flag Set) 
Bad Sector Flag Bit Not Set in Error Register 
Other Error Bit Erroneously Set 
Erroneous End Sector Field Value 
Error During Reformat of Sector 16. 
No Error During Timeout Test 
Time Out Error Bit Did Not Set 
No Error Clear on Formatter Clear Command 

6.1.20.6 The Bad Sector Flag logic exercised in this test is contained 
on Board 3 and associated error status logic is contained on 
Board 1. 

6.1. 21 TEST 24: Recalibrate Test 

These tests check the RTZ command for two areas. 

6.1.21.1 The first section verifies that the drive is indeed positioned 
on Track 16 after an RTZ. 

6.1.21.2 Secondly, the conditions of the seeking flip-flops are checked 
(DSTAT) during and aftl" the RTZ command. 
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6.1.21.3 Recalibrate Subtest Listing 

Board Subtest 
Being Tested Number (R4) Subtest Number/Error Condition 

1 
4 
4 
2 
2 

{J 
1 
2 
3 
4 

Controller Not Ready 
Selected Disk Drive Not Ready 
Error During Seek Operation 
Correct Seeking Flop Not Set 

2,4 5 
Other Seeking Flop Erroneously Set 
Proper Seek Done Flop Not Set 

2 6 
3 7 

Seeking Flop Still Set After Seek Done 
Seeking Flop Erroneously Set During Seek Inhibit 

Read 
4,3 10 Drive Did Not Go to Cylinder {J - Error During 

Seek Inhibit Read of Cylinder {J 3 11 

3 12 

3 13 

Seek Status Flops Erroneously Set During Seek 
Inhibit Read 

No Error Detected During Erroneous Seek Inhibit 
Read 

Cylinder Header Error Bit Did Not Set 

6.1.22 TEST 25: Implied Seek Test 

This test verifies that the seek done flag will not be set durina 
an "implied" seek operation and that no seek operation takes place 
when the Seek Inhibit Bit ( ) of the Control and Status Register 
is set. 

6.1.22:1 First the implied Seek is utilized in a Read command and a check 
is made to see that the Seek Done flag is not set. 

6.1.22.2 Secondly, two Read commands are given, one with a proper cylinder 
location and Seek Inhibit set to insure the original seek was to 
the proper cylinder, and the other with an erroneous cylinder 
address and Seek Inhibited to force a Cylinder Header Compare 
error. 

6.1.22.3 All data transfers in this test are performed by the "DXFER" Sub­
routine, and any errors detected are indicated by the contents of 
the DXFER Subtest location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 
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6.1.22.4 Implied Seek Subtest Listing 

Subtest 
. Number (R4) 

11 
1 
2 
3 
4 
5 

6 

7 

'S'ubtest Name/Error 'condition 

Selected Disk Drive Not Ready 
Error During RTZ Operation 
Error During Implied Seek Read 
Seek Done Flag Erroneously Set 
Error During Same Track Seek Inhibit Read 
No Error During Seek Inhibit Read from 

Different Track 
No Header Error Bit Set During Read of Sub­

test 5 
No Controller Ready on Formatter Clear 

6.1.2a.s The Seek Inhibit logic exercised in this test is contained on 
~ 1 and 4. If Seek Done Flag in subtest 3 is set, the 
most probable board at fault is Board 3. 
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6 .1.23 TEST ~6: Converge/Diverge worst Case Seek LOOp Test ... 1\(1C'.reRs 'Jeat 

6.1.:?.3.l This test sends the disk drive into a Worst-Case-Seeking loop, 
and i~ a test of the disk drive servo electronics rather than 
of the disk controller. 

6.1.23.2 The seeking starts at the extreme ends of the disk cartridge 
(Track ~ and Track 14668) and alternates between an increasing 
track address and a decreasing track address. This process con­
tinues until each track has been searched twice. 

6.1.23.3 No data is transferred during this test. 

6.1.23.4 If an error occurs: 

R1 = Current decreasing Cylinder Address 
R2 = Current increasing Cylinder Address 
R3 = Loop Count that error occurred on 
R4 = subtest count 
RS = Loop Control Flag 

RS = 1 For Increasing Cylinder Seek Cycle 
R5 = ~ For Decreasing Cylinder Seek Cycle 

6.1. 23.5 Converge/Diverge Worst Case Seek Loop Subtest Lis.ting 

6.1.23.6 

Subtest 
Number (R4) 

~ 
1 

Subtest Name/Error Condition 

Controller Not Ready 
Selected Disk Drive Not Ready 

The logic in the disk controller principally exercised by this 
test is the seek logic contained on Board 2 and the disk inter­
face logic contained on Board 4. 

6.1.23.7 Disk Address Test 

Thi~ ~ection of ?est 26 checks the logic of the three disk 
address functions: 

A. Sector 
B. Head (Surface) 
C. Cylinder 

Starting at disk address ABS.~, one sector write/read 
commands are issued incrementing the sector and head 
values until the first cylinder boundary is crossed. (CYO ~ + 

CYL 1) See Fig. 6.1. 
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Sector X = Variable Cylinder M = 4l~822 

fig 6.1 Disk Structure 

After cylinder one is reached, transfers are issued from 
maximum sector and maximum head addresses. These one sector 
commands increment the cylinder counter each time and continue 
until the overrun error is detected. 

The result of the above sequence is that all disk address lines, 
sector, head and cylinder have been exercised. 

6.1.23.8 The transfers in this section of Test 26 are performed 
by subroutine "DXFER", and any errors detected are in­
dicated by the sUbtest location "DTCNT". 
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6.1.24 Test 27 Functions Tested: 

1. Memory Extension 
2. Buss Timeout 
3. Overrun Error 
4. Memory Address Increment 

6.1.24.1 Overrun Error 

Disk address parameters are loaded as maximum values. i.e. 
last addressable sector, head and cylinder. A two sector 
write command is issued and checks are made to ensure that 
the overrun error was generated and that the controller 
aborted operations. 
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6.1.24.2 Memory Extension 

MEM EXT 

$J/1 
~l 
19 
11 

Before 

One word write commands are issued with memory address loaded 
to a value that will increment an extension bit. Checks are 
made to ensure that the boundary was properly crossed. See 
Table 6.1 

MEM ADDR MEM EXT MEM ADDR 

177776 $Jl $J 
177776 l~ g 
177776 11 ~ 
177776 ~~ ~ 

Command After Command 

TABLE 6.1 MEMORY EXTENSION TEST 

6.1.24.3 Buss Timeout Error 

A one word write command is issued with memory address set to 
a nonexistent value. A check that the proper error bit is set 
and that no other errors are present. 

6.1.24.4 Memory Increment Test 

This test was designed to detect the failure or faulty wiring 
of the memory address register. 

A one word write is issued from every possible starting memory 
address, includinq the memorv extension bits. An illegal sector 
address is used to speed up the process. (Using an illegal sec­
tor aborts the command early and therefore stops the sequencer 
from looking for sector coincidence.) 

No errors are checked or cared about in this exercise, only 
the incrementing of the memory address register by 2 on each 
transfer. 

6.1.24.5 Test 27 Subtest Listing 

Boards Subtest 
Being Tested Number 
1,4 ~ 
1,4 1 
1,3,4 2 
1,3 3 
211 4 
211,1,3 5 

211,1,3 6 

211,1 7 
211 1$J 

Subtest Name/Error Condition 
No error detected during overrun 
Overrun error bit not set 
Some other errors set 
Error not cleared by system clear 
First memory extension didn't set 
If an error was present wasn't cleared by 
system clear or second memory extension 
didn't set 
Memory ext. didn't overflow or error condition 
wasn't cleared by system clear 
Didn't force error with buss timeout 
Buss timeout.not set 

. .,~. 
IV 

1,3 11 
211,1 12 
211 (w.w.) 13 

Other error with timeout 
Error not cleared by system clear C 
Special wirewrap tes~ If this subte~t fails 
FCO #75 is missing from your 211 (w~rewrap only) 
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6.1.24.5 Test 27 Subtest Listing Continued 

Boards 
Being Tested 

211 

Subtest 
Number 

14 

Subtest Name/Error Condition 

At this subtest we are checking the 
memory address incrementation if an 
error should occur here it would be 
because either the increment didn't 
take place at all or the memo reg 
incremented to an erroneous value. 

-18-



6.1.25 TEST 30: Seek/Write, Seek/Read Test - Rando:m Transfer Test 

6.1,2>1 'This test is a disk subsystem ~eliability test. The drive is 
made to seek a Worst Case pattern and write data generated by 
a subroutine (PATGEN), that creates a unique array of data 
eachltime it is called. 

6.l.2~2 After every track has been written the same seeking pattern in 
reverse is commanded and Read and Compare is done from each 
track. 

6.1.2 S. 3 The same converge/diverge seeking loop utilized in Test 18 is 
used in this test. 

6.1.25 .4 All data transfers in this test are performed by the "DXFER" 
Subroutine, and any errors detected are indicated by the con­
tenter of the DXFER Subtest location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 

6.1.25.5 Seek Write, Seek Read Subtest Listing 
'.1"" 'It!" 

This test is divided into two parts for write and read. 

During the write operation R4 ~s incremented each time a 
data transfer is made, four transfers being made per cycle 
until the complete disk is written. 

During the read operation R4 is reinitialized to 5 and then 
incremented for each read operation performed. 

Subtest 
Number '( R4 ) Subtest Name/Error Conditions 

{" 5, etc. Error During First Decreasing Cylinder Disk Write 

Write ~' 6, etc. Error During Second Decreasing Cylinder Disk write 
7, etc. None 

Cycle 3: 10, etc. Error During First Increasing Cylinder Disk Write 
4, 11, etc. Error During Second Increasing Cylinder Disk Write 

15, etc. Error During #1 Decreasing Cylinder Read 
16, etc. Error During #1 Read Data Comparison 
17, etc. Error During #2 Decreasing Cylinder Read 
20, etc. Error During #2 Read Data Comparison 
21, etc. Error During #3 Increasing Cylinder Read 
22, etc. Error During Read Data Comparison Cycle 
23, etc. Error During #4 Increasing Cylinder Read 
24, etc. Error During #4 Read Data Comparison 

6.1.25.6 This test i13 more of a disl( drive exerciser than 11 tost 0;: disk 
controller logic. 

6.1.25.7 Most probable error to occur during this test is a soft header 
seek error indicating a disk drive positioning problem. 
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6.1.25.8 The second portion of this test is also a disk subsystem 
reliability test. The only difference in the second part 
is that all disk addresses and data patterns as well as 
transfer sizes are random. 

If more than one disk has been selected during Diagnostic 
startup, the unit selection will also be random. 

6.1.25.9 Subtest Listing 

The subtest number remains 5 throughout the test. ff an 
error occurs refer to Section 6.1.25.4 ~ 
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6.1. 26 TEST 31: Disk Data Test 

This tGst writes over the entire disk surface and then verifies 
the data by reading it back and comparing it with the original 
data written. 

Data is written two sectors at a time and read into two sectors 
at a time through all of the surfaces before the cylinder regis­
ter is incremented. 

The data pattern used is a rotating test pattern with the excep­
tion that the first three words of every sector contain the ab~ 
solute disk address. 

6.1. 26 .1 Write Program 

This program writes over all of the disk surfaces two sectors 
at a time. If an error is detected CURSEC, CURHD, and CURCYL 
indicate the disk address at which the failure occurred. 

6.1.26.2 Read Program 

This program reads the entire disk surface two sectors at a 
time. If an error is detected, CURSEC, CURHD and CURCYL indi­
cate the disk address at which the failure occurred. 

6.1.26.3 Boundary Crossing 

Both the Write and Read routines command their operations to 
include Boundary Crossing, i.e. two-sector writes are issued 
at MAXSECTOR and continue on to increment the Head bits and 
Cylinder bits. 

6.1.26.4 All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the con­
tents of the DXFER subtest count location "DTCNT". 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions. 

6.1.26.5 The Data Comparison Subroutine "DATCMP" is used to perform 
all of the data comparisons made in the read portion 'of this 
test. Refer to Appendix C for a complete description of this 
subroutine and associated error conditions. 
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Note: 1. The disk data test is more of a disk drive and media 

reliability test than a disk controller test. 

2. The test will normally stop at the detection of any error 
condition. 

3. If the test stops with an error the user should note 
the contents of the DUSH and DCYL Registers and rerun 
the test. 

4. Repeated test failures at the same absolute disk address 
is indicative of a defective sector in the media. 

6.1.27 TEST 32: Read and Compare Test 

6.1.27.1 

6.1. 27.2 

This program reads the complete disk surface and compares data 
received with reference data. Before entering this test, Test 
31 must be run, since only Read commands are used during this 
exercise. Test·32 is essentially the Read portion of Test 25 
modified to inclu a data error counter for use as a relia­
bility test. 

Setting Switch 7 of the console during step 4.1.7 of the start­
ing procedure inhibits Program Halt when a Data Compare error 
is detected. Location "ERRCNT" is incremented each time an 
error is found. For explanation of Retry mode, see Section 4.2. 

( \ 6.1.27.3 
j 

All data transfers in this test are conducted by the "DXFER" 
Subroutine, and any errors detected are indicated by the contents 
of the DXFER subtest count location "DTCNT". 

o 

Please refer to Appendix A for a complete description of the 
DXFER Subroutine and associated subtest error conditions; 

6.1.27.4 The Data Comparison Subroutine "DATCMP" is used to perform all 
of the data comparisons made in this test. 

Refer to Appendix C for a complete description of this subroutine 
and associated error conditions. 
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6. 1.28 TEST 36: Simultaneous Overlapped Seek Test 

6.1.28.1 Objective: This test verities proper operation of tne disk 
controller seek logic by initiating simultaneous seeks on 
multiple disk drives and verifying that: 

1.) A seek complete interrup~ is received from each disk 
drive commanded to seek. 

2.) The seeking, and seek done status bits for each disk 
drive and seek summary status bit operate correctly. 

3.) The seek drive identification logic correctly identi­
fies the disk drive generating the Seek Done Interrupt. 

6.1.28.2 Operation: 

6.1.28.2.1 This test will operate on the number of disk drives from 
1-4 defined to the diagnostic program by the operation 
via the computer switch register at the time of program 
initiation. 

6 .l'. 28 .2.2 Initially all disk drives to be used in test are commanded 
to cylinder zero via repeated use of the Select and Seek 
Subroutine (SELASK) defined in Appendix E. 

b.1.28.2,3 All disk dl'ives ut.ilized ar~ then commanded to seek to 
the last cylinder on the disk (MAXCYL) via the Sel~ct 
and Seek Subroutine (SELASK) defined in Appendix E. 

6.1.28.2.4 The disk controller interrupt is then enabled and the 
test waits for the seeks to complete via entering the 
WAITI Subroutine. 

6.1.28.2.5 A special seek interrupt service routine (SKINT) is 
used for this test which checks for proper: 

.1 Seek Done Summary Bit Set 

.2 Seeking Status Bit Reset 

.3 Drive Seek Done Status Bit Set 

This int~rrupt service routine also increments an inter­
rupt count location (ICNT) once for each interrupt re­
ceived, and enters the Seek Ident field value received 
in the corresponding Interrupt Flag Table (INTTBL) loca­
tion. 

6~.28 .2.6 ,The Seek End Check Subroutine (SENCHK) is then used to 
verify that the proper number of seek done interrupts 
was received and that the Seek Ident Field values pre­
viously saved in INTTBL are correct. See Appendix F 
for detailed description of SENCHK. 

6.1.28.3 Subtest Listing 

6.1.28.3.1 A separate subtest count is maintained for each disk 
drive utilized in this test. 

6.1.28.3.2 The subtest count for each disk drive i~ contained in 
the corresponding drive location in the Seek Subtest 
Count Table (SKCNT). 

o 



/' 6.1.2S.3.3 Seek Subtest Disk Drive Values are as follows: 
(~ 

SKCNT Table' ValUe 

SELASK Errors {~~ 

SKINT Errors 

SENCHK Error 

Functional Test/Error Condition 

Disk Drive Not Ready When Selected For RTZ 
Drive Seeking Status Bit Not Set at Begin­

ning of RTZ 
Disk Drive Not Ready When Selected For_Seek 
Drive Seeking Status Bit Not Set at Begin­

ning of Seek Command 
Drive Seek Done Status Bit Not Set at Inter­

rupt 
Drive Seeking Status Bit Not Reset at Inter-

rupt 
Seek Done Summary Bit Not Set at Interrupt 
Disk Controller Error at Interrupt 
Disk Drive Not Ready at Interrupt 
Drive Seek Identification Field Incorrect 

at Interrupt 

6.1.2S.3.4 R4 Subtest Values 

R4 is incremented for subtests not unique to a disk drive. 
R4 subtest listings are as follows: 

R4 ValUe 

~ 
1 

Function/Error Condition 

Disk Controller Not Ready 
Incorrect Number of Interrupts or other 
seek error. 

See SKCNT Table Subtest values. 

6. 1. 29 TEST 37: Overlapped Seek and Data Transfer Test 

6. 1. 29.1 Objectives 

6.1.29,.2 

6.1.29 .2.1 

This test verifies that the Disk Controller functions properly 
when seek operations are overlapped with data transfer ope~?tions. 

Operation 

This test initiates a SK word data transfer on the MAXCYL of 
unit ~ after having initiated seeks to cylinder 5 on all other 
units connected to the disk controller, as defined by the oper­
ator at time of program initiation. 

The Seek operations on all units but ~ should complete before 
the SK data transfer being conducted on unit ~. 
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6.1.29.2.2, When unit ~ completes the data transfer: 

1.) Seek status data should be present for one of the other 
drives when the transfer done interrupt is generated. 

2.) Seek interrupts for all other drives commanded to seek 
will be pending. 

6.l.29.2.3 The Program: 

1.) Verifies that seek status is present and proper for one 
disk when transfer co~plete interrupt is received. 

2.), Redirects pending seek interrupts to seek interrupt 
service routine. 

3.) Verifies that seek interrupts are received for all other 
drives commanded to seek, and that status is proper. 

NOTE: 

This test requires a minimum of two disk drives for 
proper operation. 

6.,1.29.2.4 Initially all disk drives to be exercised are returned to 
cylinder ~ via executing a RTZ command via the Select and 
Seek Subroutine "SELASK". (See Appendix E) 

6.1.29.2.5 The SELASK Subroutine is used to initiate commanded Seek 
Operations on all other disk drives but unit ~. 

6. 1.29.2.6 The DXFER Subroutine is used to conduct the 8K write data 
transfer on MAXCYL of unit ~ and to check all standard 
controller functions for normal operation: (Please see 
Appendix A for description of DXFER Subroutine) 

6 .1.29~2.7 The Seek Interrupt Service Routine (SKINT) is used to field 
seek done interrupts for disk drives 8 and 3 (if used) and 
to check for proper drive seek status conditions. (See 
Appendix G for a description of the SKINT Routine) 

6. 1.2~2.8 The Seek End Check Subroutine (SENCHK) is used to verify 
that the correct number of interrupts was received and the 
seek identification field values received at time of interrupt 
are correct. (See Appendix F for description of SENCHK.) 

6. 1. 29. 3 Subtest Listing 

R4 is used to indicate primary subtest values while the Seek 
Count Table (SKCNT) is used to catalogue subtest values associ­
ated with each disk unit; 
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6.1.29.3.1 R4 Subtest Listing 

R4 Value 

~ 
1 
2 
3 
4 

5 

6 

7 
10 

Functional Test/Error Condition 

Controller Not Ready 
RTZ Initiate Error 
Seek Initiate Error on Unit 1,2, or 3 
DXFER Transfer Error on Unit ~ 
Seek Done Summary Flag not Set at Unit ~ 

transfer Complete 
Drive Seek Done Flag Not Set at Unit ~ 

Transfer complete 
Drive Seeking Flag Set at Unit ~ transfer 

complete 
Other Disk Drive Seek Done Interrupt Errors 
Wrong Number of Interrupts or Seek Ident. 

Error. 

6.1.29.3.2 Seek Count Table SKCNT Drive Subtest Listing (Drives 1, 2 or 3) 

SKCNT Table Value 

SELASK Error s {! 
4 

SKINT Errors 
5 

SENCHK Error 

Functional Test/Error Condition 

Disk Drive Not Ready When Selected for RTZ 
Drive Seeking Status Bit Not Set at Begin­

ning of RTZ 
Disk Drive Not Ready When selected for Seek 
Drive Seeking Status Bit Not Set at Begin­

ning of Seek 
Drive Seek Done Status Bit not Set at Inter­

rupt 
Drive Seeking Status Bit Not Reset at Inter-

rupt 
Seek Done Summary Bit Not Set at Interrupt 
Disk Controller Error at Interrupt 
Disk Drive Not Ready at Interrupt 
Drive Seek Identification Field Incorrect 

Interrupt 
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NOTE: 

6.2,2 

The remainder of the tests excluding the format programs 
45, 47, 50 apply only to special option controllers. 

Special Option Tests 

Error Correction Code 211 Tests 

Phoenix 2ll's equipped with ECC have 2 more registers than 
standard controllers. ECC controllers have a much more com­
plex header verification process and require several special 
tests. The following 6 tests are substituted into the test 
origin table when the operator selects the ECC option. 

Test l6A ECC Register Checks 

This test checks the ECC pattern register for loading and 
reading as well as the initialization of both the ECC pattern 
reg. and the ECC bit count register. 

6 •. 2.2.1 Subtest Listing 

Subtest Number 

$f 
1 
2 

3 
4 
5 
6 

Error Condition 

ECC bit position not clear after I/O reset 
ECC bit pattern not clear 
Bit 15 didn't set or too many bits in ECCPW 
Register 
Bit 15 didn't clear in ECCPW 
NOP command cleared bit 15 in ECCPW 
System clear didn't clear bit 15 in ECCPW 
I/O reset didn't clear bit 15 of ECCPW 

6.2.2.2 All subtests of ECC Test l6A are testing Bd. #1 

6.2.3 Test l7A ECC/CRC Detection Test 

This test checks the capability of the ECC detection logic to 
sense bad header CRC words. 

In an ECC controller there are two pairs of header words and 
two pairs of header CRC words. The only time a header compare 
error will happen is if an error occurs in both pairs. The 
only time a header CRC error occurs is if the error is in both 
CRC pairs. ---

The header configuration is shown below. 

He~der 1 'Header 2 CRCI CRC2 Header 1 Header 2 CRCI CRC 2 

Several different combinations of errors are tried and ending 
disk parameters are checked to ensure, operation aborts. 

-27-

0' 

o 



( 

( \ 
.~ 

Compatibility with other controllers is checked by reading 
a newly created CRC/Eee word and comparing it with a word 
previously generated. at Xylogics I manufacturing faci'lities .. 

6.2.3.1 Subtest Listing' Test l7z;. 

6.2.4 

In all subtests the order of board test is 1., Board #1 
2.. Board #3 

Subtest Number Error Condition , . 

~ Formatter not ready 
1 Error during reformat 
2 No error during bad hdr read 
3 eRC not detected 
4 Other error with CRe 
5 Word count incremented 
6 Bus address incremented 
7 Sector (DUSH) didn't increment properly 

1.9 Error dur~nq reformat - Sector ~ 
11 Error during reformat - Sector 1 
12 Error during read of Sector 
13 Error during read of Sector 1 

using read hdr, data, CRC command 
l.4 First CRe word not compatible 
15 Second CRC word not compatible 
16 First CRC word, second pair, not compatible 
l.7 Second CRC word, second pa~r, not compat~ble 
2~ Reformat Sector ~ caused error 
21 No error detected dur~ng reaa of sector ~ 
22 CRC error not detected 
23 Reformat of Sector ~ caused error 
24 Error not detected during read of sector ~ 
25 CRC error not detected 
26 Error during reformat of sector ~ 
27 Error not detected during read of sector ~ 
3.9 CRC error not detected 
31 Error during sector ~ reformat 
32 Error during sector ~ read 
33 First eRC word·t.9 
34 Second CRC Word t~ 
35 Third CRC Word t~ 
36 Fourth CRC Word f~ 

Test 21A ECC Detection Test 

This test sequence checks the ECC detection logic of the 
Phoenix 21i. Ail subtests use the ECC inhibit option that 
stops all correction actions that would normally occur if 
one encounters an ECC error. The purpose of inhibiting ECC 
is that at this time in testing the correction logic has not 
been checked. 
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6.2.4.1 ECC Sector Format and Read Routine 

This routine issues 4 disk commands during the ECC test 
sequence. The general function of the exercise is to 
force ECC errors by destroying a small section of a sector 
by using the write header, CRC, data and ECC command. The 
operator can select the area in the data field where he de-

. sires to cause the error. The steps to accomplish this are 
as follows: 

1. Using the normal write command, write a single sector 
executing this command will cause ECC words to be 
generated. 

2. Read the sector using the read format command this 
command reads the entire sector, including headers, 
header·CRC's~ data and ECC words. 

3. Rewrite the sector after changing desired data word 
(from 1 to 16 bits). 

4. Issue normal read on that sector to cause ECC error 

5. Exit routine. 

Calling sequence: 

(X) JSR 
(X+2) • Word 18 
(X+4) . Word J8 
(X+6) . Word 18 

~5;WRTECC Program call 
; Data pattern desired 

Word position (X2) 
Bit (S) cleared to 

cause error 

Note: This routine does not modify the ECC inhibit bit 
(bit 15 of the ECC bit pattern reg). It is therefore 
possible to use this call to check ECC correction as well 
as detection logic. 

6.2~4.2 Subtest Listing 

In all subtests the order of board under test is: 

1. Board #2 
2. Board #3 

~ubtest Number Error Condition 
~ Error correct sector J 
1 Error not detected bit position 1 
2 ECC error bit not set 
3 Error not detected bit position 4096 
4 ECC error bit not set 
5 Error not detected bit position 2048 
6 ECC error bit not set 
7 Error all one's - good sector 

118 Error not detected bit position 1 
11 ECC error not detected 
12 Error not detected pit position 4096 
13 ECC error not detected 
14 Error not detected bit position 2048 
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6.2.5 

Subtest Number 

15 
16 

17 
216 

21 

Error Condition 

ECC error not detected 
Error not detected bit pOSe 2048 with 
checkboard pattern 
ECC error not detected 
Error not detected bit position 
2048 - reverse checkboard 
ECC error bit not set 

Test 22A ECC Detection/Correction Test 

This test is the first to check the capabilities of the ECC 
logic in correcting bad data as a result of non-writable spots 
on a disk pack. 

The Phoenix 211 has commands that enable the programmer to 
write data on any part of the sector field including the 
header CRC words and the data ECC words. This option makes 
it very easy to check other controller functions like the 
ECC generation. 

The following tests will try to force ECC errors in the 
below manner: 

1. Issue a write with preselected data field 
This command is a normal write function. 

2. Issue a read command to read ECC words 
This command reads all fields of the sector. 

3. Issue a second write command after having changed 
the data field to force the ECC error. 
This command write all fields of the sector. 

4. Issue a second normal read to force the ECC error 

5. Later in the test procedure the ECC position and 
pattern registers will be checked for proper values. 

6.2.5.1 Subtest Listing 

All sUbtests are exercising Bd. #1 and Bd. #3 

Subtest Number 
~ 

1 
2 
3 
4 

5 
6 
7 

116 
11 
12 
13 

Error Condition 
Error not detected bit position 
1 bad (ECC inhibit set) 
ECC error bit not set 
Word count overflowed - shouldn't have 
ECC PB t16 
Error not detected bit position 
1 bad (ECC inhibit reset) 
ECC error bit not set 
ECCPB ·t:l 
ECCPW *1 
Error not 
ECC error 
ECCPB +1 

(Does not equal) 
detected (11 bit error) 
not detected 

ECCPW 4=3777 (11 bit XOR) 
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6.2.6 

Subtest Number 

14 
15 
16 
17 

2~ 
21 

Error Condition 

Error not detected (12 bit error) 
ECC error bit not set 
ECCPB -p.ll004l (bit 15) 
Error not detected during sliding 
1 .bit error 
ECC error bit not set 
ECCPB;l (count always = 1 until 
err.or bit passes 11th bit P.ositi.on 
int.o the sect.or) 

Test 23A ECC C.ompatibility/Exercise 

6.2.6.1 These tests check that the c.ontr.oller under test is generating 
the same CRC/ECC patterns that previ.ous 211 c.ontr.ollers have 
generated. 

6.2.6.2 A second part of this exercise is t.o force CRC err.ors on vari.ous 
areas .of the disk and check that the ECC informati.on generated 
by the ECC 1.ogic is c.orrect. Tests TNA2l and TNA22 d.o similar 
checks however, th.ose tests center .on the first w.ord .of the 
data field. 

6.2.6.3 Subtest Number Err.or C.onditi.on 

~ 
1 

2 
3 

Error during sect.or ~ write 
Err.or during sect.or ~ read 
(This reads all fields) 
First ECC word is bad 
Sec.ond ECC word is bad 

Boards under test are Boards #1 and #3 

6.3 Test 33 Multiple CPU Exercise 

6.3.1 This test is an exercise f.or Ph.oenix 211 systems that are 
operating with the multiple CPU .option. This is the .only 211 
Diagnostic Test that will all.ow more than one CPU t.o be re­
questing the 211. The f.ormat of the test is as f.oll.ows: 

1. The f.ormatter is requested. If this CPU has access 
before the request is made than an err.or is l.ogged. 

2. A write/read and data compare routine is started and 
n.ormal subroutines ~reused to drive this sequence. 

3. If step #2 is successful the program releases for­
matter and if an.other CPU has a request set then it 
sh.ould receive access. 

4. A counter of l~~~.transfers is decremented and if 
not done, steps 1 thru 3 are repeated. 

***This test can be run if a controller does n.ot 
have a multiple CPU setup, steps 1 and 3 are omitted. 

The disk address and the data pattern are random. 

The units used are any and all that are on line and 
ready. (chosen randomly also) 
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6.3.2 

6.3.3 

( 

c 

In the Multiple CPU Test the subtest is not kept in the 
test body itself. The subroutine "REQUST" which does all 
transfer and request/release functions holds the subtest 
count. The subtest listing for this test will refer to 
the code in "REQUST". 

Subtest Listing (REQUST SUBROUTINE) 

Subtest Number 

II 
1 
2 
3 

4 

Error Condition 

Formatter ready - should be dead 
No interrupt from request 
No formatter ready/interrupt enable 
Error during write/read/data compare 
-Look at "DTCNT" if equal to 14 then look 
look for data erro 
Formatter stayed ready after release 
command issued. 
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7.0 Simultaneous Multiple Controller' Exerciser Test 

7.1 Objective 

This test exercises "N" Phoenix 211 Disk Controllers simultane­
ously in order to verify that the disk controllers will operate 
properly ina system with other DMA devices. 

7.2 Program Loading 

This prO.gram is a stand-alone program and is supplied as a load­
able tape in absolute format. Program can be loaded in any com­
puter with 8K of memory via the standard DEC supplied absolute 
loader. 

'J • 3 Program Operating Instru'ct'ions 

7.3.1 Select the number of Phoenix 211 Disk Controllers to be simul­
taneously exercised by entering the appropriate binary number 
in location "CNUM". (Le. for two controllers, 2 should be 
deposited in location CNUM.) 

7.3.2 Start program execution at location "START". 

NOTE!!!! 

7.3.2.1 This test assumes that the disk controller base register 
addresses are assigned sequentially and Mod 20 starting at 
location 164000. 

7.3.2.2 This test, once started wil+ conduct 50 data transfers run 
on each disk drive and stop at location "ENDTST". 

7.3.2.3 The test will stop upon detection of any error condition. 

7~3.2.4 If an error is detected: 

R~ = Base address of associated controller 
Rl = Subtest No. 
R2 = Reference data value 
R3 = Actual Erroneous data value 
R4 = Program address where error was detected 

7.3.2.5 Actual Disk Controller register images at time of any error 
are saved in the error register image table "ERRIMG". 

7.4 Program Operation 

7.4.1 The test physically conducts simultaneous 2048 word write.trans­
fers on the number of disk controllers selected by the value in­
serted into location "CNUM" by the operator. 
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( 
7.4.2 Data from absolute memory locations ~-2048 is written on 

cylinder ~ of the disk drive connected to each disk con­
troller. 

7.4.3 All disk controller end parameters are verified for proper 
value. 

7.4.4 Disk Controller Addressing 

Since multiple disk controllers are used, all references to 
disk controller registers are made indirectly via the Con­
troller Register Address Table. The actual register addres­
ses for a given controller are computed and entered into the 
address table by the Controller Base Address Setup Subroutine 
(ADRSTP). See Appendix I for a detailed description of this 
subroutine. 

7.4.5 Data Transfer Subroutine and Initiation 

A common subroutine (XFRST) is used to initiate all data trans­
fers in this test. This subroutine is described in Appendix J. 

7.4.5.1 Initially transfers are initiated on both controllers by the 
program and the controller interrupts are enabled. 

7.4.5.2 Subsequent data transfers on each disk controller are iniated 
by the common interrupt service routine at the completion of 
any data transfer after all controller parameters are checked 

( for proper ending values. 

c 

7.4.6 Program End Address 

When the test has been successfully run, the program will stop 
at location "DONE". 

7.5 Program Subtest Listing 

Since the test involves the use of two or more controllers simul­
taneously, more parameters are required to define the controller 
and the associated error condition per the following: 

7.5.1 Disk Controller Identity (CERRNO) 

The identity of the disk controller awsociated with any error 
condition is saved in location "CERRNO". 
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7.5.2 Disk Transfe~ Subtest Count (XFRIER) 

Any Errors discovered during the initiation of any disk data If: .. , 
transfer a~e identified by the subtest value save in location ." 
"XFRIER". XFRIER Subtest Values are as follows: 

XFRIER Value 

f,J 
I 

Functional Test/Error Condition 

Selected Disk Controller Not Ready 
Selected Disk Drive Not Ready 

7.5.3 End Transfer Par'ameter SUbtest Count (ENDCT) 

Any erro~ discovered at the completion of any data transfer 
during the check of all end parameter values is identified 
by the subtest value saved in location "ENDCT". 

NOTE: 

ENDCT Val,ue 

f,J 
I 
2 
3 

4 

Functional Test/Error Condition 

Controller Error at Interrupt 
Word Count Register Did not Overflow 
End Bus Address Register Value Incorrect 
End Cylinder Address Register Value 

Incorrect 
End Unit, Sector, Head Register Value 

Incorrect 

Any error detected on one controller will cause "data late" and 
other errors on other disk controllers being exercised by this 
test since any errOr will cause the computer to halt. 
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8.0 Format Program Abstracts 

8.1.1 

8.l.? 

8.1. 3 

There are three format programs available: 

Test 45 
Test 47 
Test 50 

For most purposes, test 45 is most convenient. It is slightly 
faster than test 47 and can be used for any # of sectors. 
Test 47 will run in 8K of memory, however the # of sectors on 
a surface must be evenly divisible by 4. Test 50 is useful 
only to add sector integrity bits to sector formats. 

Test 45 Format Program 

This program formats up to 32 sectors (256 words per sector) 
at each transfer. No operator intervention is required. It 
is the only format program that uses the Data Transfer routine 
"DXFER" therefore, if an error should occur, more data is 
saved than in the other format programs. 16K of memory is 
required to run this test. 

TEST 47: Format Program #1 

This program formats the disk without the operator entering 
any parameters. The number of sectors and the number of data 
words in each sector are specified in the first portion of 
the diagnostic. If the operator wishes to format a section 
or one sector of the disk surface, TEST 50 allows him to do 
so (Bad Sector bits, Write-Protect, etc.). 

TEST 50: Format Program #2 (NON ECC ONLY) 

This program is set up so that the user is able to format the 
entire pack or only one sector if he wishes. 

After entering the program through Test Control the test will 
halt. 

If it is desired to format the entire diskpack in the standard 
form shown below, raise Switch #15 on the front panel and 
depress CONTINUE. The program will proceed to format the 
disk. 

TABLE OF STANDARD DISK PARAMETERS 

(1) 

(2 ) 

( 3) 

#Sectors 

#Heads 

#Tracks 
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After the Program Halt as in the above steps, the user enters 
the formatting parameters in the following manner: 

(1) Enter the starting sector number. 
(All of these entries are to be set in lower 
byte of the switch register.) 

(2) Depress CONTINUE. 
(3) Enter ending sector number. 
(4) Depress CONTINUE. 
(5) Enter starting surface number. 
(6) Depress CONTINUE. 
(7) Enter ending surface number. 
(8) Depress CONTINUE. 
(9) Enter starting track (cylinder) number. 

(10) Depress CONTINUE. 
(11) Enter ending track number. 
(12) Depress CONTINUE. 

(13) Enter sector condition information: 
(A) Bit 15 = 1 - Bad Sector 
(B) Bit 15 = ~ - Good Sector 

(14) Depress CONTINUE. 
(15) Enter Write-Protect information: 

(A) Bit 15 = 1 - Write Protect 
(B) Bit 15 = ~ - Non-Write-Protect 

(16) Depress CONTINUE. 

When the program halts and the location of the halt is the 
normal location of Test Control, the pack will have been 
formatted. 

o 
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Phoenix 211 Disk Diagnostic Manual 

Appendix A 

Disk Data Transfer Subroutine 

1. a Overview 

The Disk Data Transfer Subroutine is the "driver" of the disk 
diagnostic. This subroutine is used to perform all disk data 
transfers whether they be read or write in nature. 

2.0 Linkage 

All parameters defining the data transfer operation to be 
performed are contained in a control block. The origin address 
of this control block is contained in R~. 

3.0 Control Block Format 

4.0 

5.0 

Entry 1 = Unit, Sector, Head Register (DUSH) Image 
2 = Bus Address Register (DCAR) Image . 
3 = Word Count Register (WDCNT) Image 
4 = Cylinder Address Register (DCYL) Image 
5 = Control & Status Register (DCSR) Image 

Parameter Checks Made 

The data transfer routine checks to insure that the disk controller 
goes busy, an interrupt occurs, no error occurs, and that all 
end disk parameters are correct. 

Interrupt Mode 

All data transfers made by this subroutine utilize interrupts. 

6.0 Data Transfer Subtest Count (DTCNT) 

A separate data transfer subtest count is maintained in location 
D~CNT to facilitate error isolation. 

7.0 Data Transfer Error Value Image (ERRWRD) 

If an error (controller) occurs or is detected at the end of the 
disk operation, the image of the first error detected is saved 
in location -ERRWRD-. 

B.O Disk Controller Register Image (ERIMGE & ERRBLK) 

The image of the disk controller error register at the time of 
any controller error is saved in location -ERIMGE-. All Disk 
Controller Register images are saved in "ERRBLK" in sequential 
order. 



9.0 Subroutine Return Parameters (ERRFLG) Error Flag State 

9.1 Control is transferred to the calling routine with or without 
the general error flag set (ERRFLG), as appropriate. 

9.2 If an error is detected,the general error flag ERRFLG is set 
and control is returned to the calling program. 

9.3 Registers R9, Rl, R4, and RS are used and saved. 

9.4 Registers R2 and R3 are not saved and will be returned to the 
calling-program in the event of an Error with the reference and 
actual data values respectively. 

10.0 Data Transfer Subroutine Subtest Listing 

The following table shows the possible values of subtest 
numbers contained in location DTCNT and the corresponding 
failure conditions. 

Subtest/DTCNT Value 

9 
1 
2 
3 

4 
S 
6 
7 

10 
11 
12 
13 

Subtest Name/Error Condition 

Controller Not Ready 
Selected Disk Drive Not Ready 
Controller Went Busy With No "Go" Bit Cmd. 
Controller Did Not Go Busy With "Go" 
Bit Cmd. 
Interrupt Did Not Occur Before Timeout 
Controller Hung in "Busy" State 
Word Count Register Did Not Overflow 
End Bus Address Register Value Incorrect 
End Sector Value Incorrect 
End Head Value Incorrect 
End Cylinder Address Value Incorrect 
Controller Error Bit Set 

(
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Appendix B 

Read, write, Comparison Subroutines 

This subroutine writes the specified data block onto the specified 
device at the specified address. The routine then reads the 
written data back from the disk and compares the data read with 
the original data written. 

Calling Sequence: 

JSR RS,WRC 

3.0 At the time of the call, R~ must contain the origin address of 
the control block defining the parameters of the operations to 
be performed. 

4.0 Required Control Block Format is as follows: 

Entry 1 = Desired DUSH Image 
2 = Blank (Used by WRC for DCAR Image) 
3 = Desired DWDCNT Image 
4 = Desired DCYL Image 
5 = Blank (Used by WRC for DCSR CMD Image) 

5.0 Return Parameters 

( 5.1 1. Normal return is with general error flag reset. 

5.2 2. If an error is detected during any operation, control is 
transferred to user with the error flag set. In this case, 
error information is contained in the DXFER or DATCMP error 
flags as appropriate. 

5.3 Write Transfer Error Flag (WRTERR) 

If an error is detected during the write data transfer by DXFER, 
the "WRTERR" location is incremented to a non zero state. 

5.4 Read Transfer Error Flag (RDERR) 

If an error flag is detected during the read data transfer by 
DXFER, the "RDERR" location is incremented to a non zero state. 

5.5 Data Comparison Error Flag (CMPCNT) 

If a data comparison error is detected by the Data Comparison 
Subroutine "DATCMP": 

1.) The "CMPCNT" location contains the comparison word 
count value at the time the error was detected. 

2.) R2 contains the correct or reference dates. 

3.) R3 contains the erroneous actual data. 
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Appendix C 

Data Comparison Subroutine 

1.0 This subroutine compares data obtained from the disk during any 
disk read operation in the input data buffer (IDBUFI) with the 
reference data actually.written onto the di.k and contained in 
the output data buffer (ODBUF). 

2.0 At entry R, contains the number of words that are to be compared. 

3.0 If an error occurs: 

3.1 The error flag is set and control is transferred back to the 
calling program. 

3.2 The "CMPCHT" count location contains the comparison word count 
value when the error was detected. 

3.3 R2 contains the correct or reference data value. 

3.4 R3 contains the actual data value. 

a 

o 
I 

!' 
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Individual Test Select Switch Register Values 

Test No. Test Name Test Select Value 

$I Register Initialization $I 

1 Register Load and Read 401 

2 Register Sliding Ones 1002 

3 Register Sliding Zero 1403 

4 Register Error and Status Register 2004 

5 Unit Select 2405 

6 Seeking 3006 

7 Interrupt Logic 3407 

10 One Word Write 4010 

11 One Sector Write 4411 

( 12 One Sector Read 5012 

13 Incrementing Word Count Write 5413 

14 One Sector write, Read, and Compare 6014 

15 Write, Read, Compare 6415 

16 write Protect 7016 

17 Header Override 7417 

20 Write Protect Override 10020 
, 

21' Header Write CGmmand 10421 

".:i: 221, CRC/Header Test 11022 
t~ I''' 

23~; Bad Sector Flag Test 
f 

11423 

24 RT S Test 12.0'24 
1'[:; 

25 Implied Seek Test 12425 



Test No. Test Name Test Select Value 

26 Converge/diverge seeking test 13026 

27 Mem. Ext. - Buss Timeout Test 13427 

3~ Conv~ge/diverge write/read test 14030 

31 Disk Data Test (Entere Disk Write/Read) 14431 

32 Disk Reliability Read 15032 

33 Multiple CPU Exercise Test 15433 
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Selec·t and Seek SUbroutine 

1.0 Objective 

This subroutine selects a disk drive based on the unit number 
contained in R$f at the time of the program call, and then 
issues a seek or RTZ command to the selected disk. 

2.0 Usage 

This subroutine is used in the Overlapped Seek Tests (TN36 & 
TN37). 

3.0 Calling Sequen·ce 

(X) 
(X+2) 
(X+4) 

JSR R5, SELASK 
Word CYL 
Word CMD 

R$f - Disk Drive Number 

; Pro.gram Call 
;Cylinder Address 
;Seek or RTZ CMD 

4.0 Error Conditions 

4.1 The 
not 
set 

4.2 This 
ated 

general Error flag is set if the selected disk drive is 
ready or if the associated seeking status flag is not 
when the disk is commanded to seek orRTZ. 

subroutine increments the subtest count location associ­
with the specified disk drive in the SKCNT Table. 
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Appendix F 

Seek End Check "Subroutine 

This subroutine is used to verify: 

1.1 That all of the drives commanded to seek did generate a 
seek done interrupt. 

1.2 That the right number of interrupts were received. 

1.3 That the seek ident value generated by each drive was 
correct. 

2.0 Usage 

This Subroutine is used in tests 36 & 37, the overlapped seek 
tests. 

3.0 Calling Sequence 

JSR R5, SENCHK 

R_ - Number of Disk Drives 

4.0 Error Conditions 

4.1 If an error is detected the general error flag is set. 

4.2 The disk drive subtest count located in the "SKCNT" Table is 
incremented if the Seek Identification Field value for that 
drive is correct. 

4.3 R4 is incremented if the correct number of seek complete 
interrupts was received. 

o 

o 
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Appendix G 

Seek Interrupt Service Routine 

1. 0 Objective 

This interrupt service routine is used to verify that all of 
the seek parameters are correct when seek done interrupts are 
received at the end of commanded seek operations. 

This interrupt service routine specifically 

1. Extracts the unit No of the interrupting disk drive. 

2. Verifies that the drive seeking status flag is reset. 

3. Verifies that the dirve seek done status flag is set. 

4. Verifies that the seek done summary flag is set. 

5. Selects the interrupting disk drive. 

6. Verifies that there is no controller errors. 

7. Verifies that the interrupting drive is ready. 

8. Issues a NOP CMD to drive to clear out seek done flag. 

9. Sets interrupt flag in table location determined by the 
seek ident value at time of interrupt. 

2.0 Usage 

This interrupt service routine is used for tests 36 & 37, the 
overlapped seek logic tests. 

3.0 Error Condit~ons 

3.1 The subtest count value in the SKCNT Table for the interrupting 
disk drive is incremented for each subtest conducted by this 
routine. 

3.2 If any error is detected, the general error flag is set. 
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Format Subroutine 

1. 0 Objective 

This subroutine establishes a known one sector (256 words) data 
pattern in the Output Data Buffer used for most Write disk data 
transfer operations. 

2.0 Resultant Sector Buffer Format 

A 256 word buffer will be formatted per the following by this 
subroutine. 

Buffer Word Number 

1 - 64 

65 - 128 

129 - 192 
193 - 208 

Content 

Decreasing binary count value starting at 
1008 and going to 1. 

(177400) Low order byte =._, High Order Byte = all 
lis 

(125125) Low order byte = 125, High Order Byte = 252 
Rotating Sliding zero Value Sliding from Bit 5 to 

Bit 15 
209 - 224 
225 - 240 

Rotating Sliding One Value from Bit _ to Bit 15 .~ 
Rotating Sliding zero Value sliding from Bit _ to \~ 

241 - 256 

3.0 Calling Sequence 

JSR 

Bit 15 
Rotating Sliding One Value sliding from Bit _ to 

Bit 15 

R5, FORMAT 

Rl = Origin Address of Buffer to be Formatted 

4.0 Error Conditions 

None 

o 
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Multiple Controller Register Address Setup Subroutine 

1. 0 Objective. 

This subroutine computes the proper base register 
addresses for the disk controller defined by the 
value on top of the stack after the calling sequence. 
The computer addresses are then loaded into the 
controller register address table. 

2.0 Usage 

This subroutine is used by the Simultaneous Multiple 
Controller Exerciser Test. 

3.0 Calling Sequence 

JSR R4, ADRSTP 
R4 = disk controller number 

4.0 Error Conditions 

( None 

(1,2,3, etc.) 
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Disk Transfer Start Subroutine 

1. 0 Objective 

Initiate all data transfers performed during the 
Simultaneous Multiple Disk Controller Test. 

2.0 Calling Sequence 

JSR RS, XFRST 

1.) RS = specified disk controller 

2.) R~ must contain origin address of control 
block at entry. 

3.) Parameters defining data transfers are con­
tained in a control block of origin address 
X per the following: 

(X) = Desired DUSH Image 
(X+2) = Desired DBAR Image 
(X+4) = Desired DWCNT Image 
(X+6) = Desired DCYL Image 
(X+8) = Desired DCSR Image 

3.0 Error Conditions 

3.1 Controller Not Ready 

3.2 Selected Disk Drive Not Ready 

3.3 If an error occurs, the general error flag is set 
and R2 contains the reference value while R3 contains 
the actual value. 
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Multiple Controller Test Interrupt Service Routine 

1. 0 Objective 

This routine services all of the transfer complete 
interrupts generated by all of the disk controllers 
exercised in the Multiple Disk Controller Exerciser 
Test. This service routine specifically: 

1. properly sets up the controller register addresses 
for the interrupting disk controller; 

2. verifies proper end controller parameter values; 

3. verifies no error occurrence; 

4. initiates a new data transfer on the selected 
controller; 

5. exits via an RTl instruction. 

2.0 Error Conditions 

If an error occurs: 

2.1 The associated disk controller indent is saved in 
location "CERRNO". 

2.2 The selected controller register images are saved 
in "ERRBLK". 

2.3 The error condition is identified by the subtest 
number saved in location "ENDCT". 
ENDCT subtest values and associated error conditions 
are as follows: 

ENDCT VALUE 

1 

2 

3 

4 

FUNCTIONAL TEST/ERROR CONDITION 

Controller Error Condition at 
Interrupt 

Word Count Register did not overflow 

End Bus Address Register Value incorrect 

End Cylinder Address Register value 
incorrect 

End Unit, Sector, Head Register value 
incorrect 
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Typical Register Addres's A'ssiqnments 11 - Phoeni'x 211 

CONTROL AND STATUS REGISTER 164000 

._----,.---_. .- r--

Error Seek Memory 001 It!' Illtelf 

Sum. Inhibit Extension 
ose OSL SV· SV (Readvl Ellal. ;:r -·=--....J---:=comm::--.l1d.l.----::-...1.--.:--L-1 :J 

5 3 0 15 14 6 13 12 11 10 

UNIT·SECTOR·HEAD REGISTER 164002 

o o 

15 14 13 

Unit 
No. 

12 

BUSS ADDRESS REGISTER 

[ 
15 14 13 12 

WORD COUNT REGISTER 

15 14 13 12 

11 10 

164004 

11 10 

164006 

11 10 

9 

Held 

9 

9 

9 

CYLINDER ADDRESS REGISTER 164010 

DISK STATUS REGISTER 164012 IREAD ONLY) 

~:TIP Reddy 8 

-_.---- --

,sk DIsk DrIve Drive Drive 
oil Wtlt~ 3 2 1 

P,ot('cted Seeking S.ek,09 Seek 1119 usy 

--~- .. 
15 14 13 12 11 10 9 

8 

8 6 5 

Buss Address 

8 6 5 

Word Count 

--'-_._ -L... ____ .i_ 

8 

DrIve 
0 

Seeking 

8 

6 

Seo 
Don 

:-~ 

~: 
elluest 
Flooq 
t.nus 

6 

5 

Seek 
3 

Done 

5 

ERROR STATUS REGISTER 164014IREADONLY) 

Bu=-T~'1e ~f.ltl--T"''''''"I Clwek St!ctol 
~)I'II E'lo! Found No 

- ----- -~ 

Disk Time Non Non 
Fault Seek CRC Oald EXistent EXistent IJrlve OUI 
ErrOl Error Error Late Sector Cvllnder I R~ac..lv Error 

I~ 14 13 12 11 10 9 8 6 

Sector 

4 3 2 

3 2 

Seek Seek Seek 
2 1 0 

Done Done Done 

4 2 

Non Sector 
Overrun 

Existent Writ!:! 

He.d 
Error Protecterl 

4 3 2 

* See Configuration Chart for actual Register Addresses 

o 

o 

J 
o 

Drive Seek 
Done 10 No. 

o 

Sectorl Track 
Head Header Header 

Compare Compare 
Error Error 

0 
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DECIMAL TO OCTAL CONVERSION TABLE 

DECIMAL OCTAL DECIMAL OCTAL 

9 = 9 26 = 32 

1 = 1 27 = 33 

2 = 2 28 = 34 

3 = 3 29 = 35 

4 = 4 30 = 36 

5 = 5 31 = 37 

6 = 6 32 = 40 

7 = 7 33 = 41 

8 = 10 34 = 42 

9 = 11 35 = 43 

10 = 12 36 = 44 

11 = 13 37 = 45 

12 = 14 38 = 46 

(/ 13 = 15 39 = 47 

14 = 16 40 = 50 

15 = 17 41 = 51 

16 = 20 42 = 52 

17 = 21 43 = 53 

18 = 22 44 = 54 

1~ = 23 45 = 55 

20 = 24 46 = 56 
21 = 25 47 = 57 

22 = 26 48 = 60 
23 = 27 49 = 61 

24 = 30 50 = 62 

25 = 31 
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1.0 General Description 

The Phoenix 211 Diagnostic Monitor is used to facilitate operation of 
the Phoenix Disk diagnostics. The monitor allows the operator to change 
all disk and controller parameter selections as well as test sequences 
via a terminal. Phoenix 2ll's delivered prior to March 1978 do not have 
diagnostics with this feature. The diagnostic tests have not been modi­
fiedand the monitor version remains operable via the computer switch 
register. 

2. Operation 

3. 

2.1 Active Keyboard Operation 

2.1.1 The Phoenix 211 diagnostic should be loaded via the normal procedure 
described in the diagnostic manual. Startup is by loading the starting 
address (3000) and depressing start. 

2.1.2 The program will initialize the keyboard and printer (keyboard printer) , 
print the test program heading and request the operator to enter the 
date. 

2.1.3 After the date has been properly entered, a prompt will appear and the 
·operator can now issue one of 13 different commands. The commands are 
described in detail in section 4. 

2.1.4 During a test sequence the operator can produce a test halt·~ by typing 
a control C. The monitor will only accept an interrupt generated by 
a control C character. 

When the monitor detects a control C during testing it saves the CPU 
registers and enters The Command Line Interpreter. At this point, 
the operator can examine the test prog~ess and 211 controller registers' 
if he wishes. If the operator desires to continue testing, without re­
initializing the pass count, the Continue "CO", command can be used. 

Command Table 

Table 3.1 is the valid command table for the Phoenix 211 Monitor. Typing 
an "H'" (CR) after startup will produce this table on the keyboard printer. 

Table 3 •. 1 Monitor Commands 

A. 
B~ 

C. 
D. 
E •. 
F. 
G •. 
H. 
1. 
J. 
K. 
L~ 

Command Nmemonics 
G 

DK 
TS 
FT 
PR. 
DA 
SC 
PR. 
H 
TE 
FO 
CO 

-1-

Description 
Go ~oinma~d "-:' starts testinc;E 
Disk Parameters 
Te.st Sequence: 
Controller parameters 
Test pr?gress report 
Date 
Scope Loop f'ara.meters 
Controller Register Read 
Help 
Test Error Conditions 
Format 
Continue Testing 



4.0 Individual Command Descriptions 

4. 1. Command Format 

4.1.1 All command requests are terminated by a carriage return. (CR). 

4.1.2 All numerical responses must be in octal 

4.1.3 A response can be defaulted by typing only (CR) to a query. 

4.1.4 A parameter select command can be terminated by typing an E (CR). 

4.1.5 The default answer for numerical entries isoutputed during selection. 

4.1.6 The default answer for yes - no questions is the last selected or NO 
'initially. 

4.2 Command Descriptions 

4.2.1 GO command' 

Mnemonic: G 

Description: The "go" command starts testing at the specified test 
and drive sequence start point. 

After executing this command the monitor is qisabled 

4.2.2 DiskCornmand 

Mnemonic ~ DK 

Description: The Disk command a110ws"4 disk oriented parameters 
to be loaded. 

1. Maximum sector 
2 . Maximum head 
3. Maximum cylinder 
4. Words per sector 

4.2.3 Test Sequence Command 

Mnemonic: TS 

Description: -, "The test-corr.:ma.."1d __ allows the operator to define the 
testsequence-he.desires:-there are 8 parameters. 

1., Starting-test number 
2.' Ending test number 
3. Starting drive number 
4. Ending drive number 
5.' Continuous testing mode 
6. Repeat on error mode 
7. Inhibit pass printout 
8. Inhibit error printout 

-2-



4.2.4 Controller Command 

Mnemonics: FT 

Description: The controller command allows selection of 5 
controller oriented parameters. 

1. DCSR or base address 
2. Interrupt vector 
3 . ECC option 
4. Multiple CPU option 
5. Auto-switch option 

4.2.5 Progress Report 

Mnemonic: PR 

Description: The progress command outputs current testing values. 
This command is primarily used when a control "c" has been typed 
during testing. If the operator halts the CPU and restarts the 
monitor, the values will still be valid. i.e. current test number 
and pass count are only reset dur·ing the "go" command. 5 messages 
are. outputted: 

1. Date 
2. Pass count 
3. Starting test number 
4. Ending test number 
5 •. Current test number 
6. Error flag 

4.2.6 ,Date Command 

Mnemonic: -DA 

Description: The date command requests the operator to enter the 
date. It must be in the form: 

DD-HMM-YY 

4.2.7 Scope Hode 

Mnemonic: SC 

Description: The Scope'coTIUi1and allows four of the five possible 
registers. to be._.selected fora, scope loop. The code for the actual 
scope loop is· thesubroutine.labeled "DXFER" which is described in 
Appendix A of the Diagnostic manual. 1043/05/06 

This subroutine is interrupt driven and the monitor is lost after 
executing the Scope command. 

The disk address parameters must be loaded in image fom i.e., a 
write command = 6. For aid in selecting parameters refer to the 
Phoenix 211 Programming Reference Manual. 

4.2.8 Register Read Command 

Mnemonic: RR 

-3-



Description: The Register Read command outputs the contents of 
the seven (or 9, if Error Correction Controller) Phoenix 211 ~egisters. 

4.2.9 Help ,Command 

Mnemonic: H o 
Description: The Help command lists the c9mma~d table and explains 
a few of the operating procedures. 

4.2.10 Test Error Conditons Command 

Mnemonic: TE 

~escription: This command prints the Error conditions that were 
reported upon failure of testing previously by the monitor. This 
command is useful when error conditions in the 211 controller 
.have been cleared by an I/O reset pulse. (Start Key). The for­
mat of this printout is shown below. 

-Failing drive number = ## 
Failing test number = ## 
Reference data = ## 
Actual data = ## 
Subtest number = ## 

.If the error is a data error the output will 
be a message saying "Data Error" 

If any other error occurs the controller 
register will be outputed. 

4.2.11 Format Command 

Mnemonic: FO 

Description: The format command allows you to format any drive 
(0+3) however only one drive for each command call. The command 

* responses are below: 

Disk unit to be formatted ### ~ (CR) 
Are you sure??? Y or N Y (CR) 

4.2.12 Continue Command 

* 

Mnemonic: -- CO 

Description: The Continue command is useful in only one case: 
after testing has been halted using a control C. A Return to 
testing will be generated if this condition is satisfied, all 
other uses of the continue command are illegal and may result 
in destruction of memory contents. 

Operator responses are underlined 

-4-
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5.0 Disabling The Monitor 

5.1 The Phoenix Monitor can be disabled by depositing a ~ into 
location "TTYPUT" (memory address 11048) after the diagnostic 
has been loaded into memory. 

The program can now be run via the CPU's switch register or via 
the console emulator. 

5.2 Non Terminal Operation 

5.2.1 Instructions for operating the Phoenix diagnostics via the switch 
register are located both on the front section of the Diagnostic's 
assembly listing and in the Diagnostic Manual, #1043/05/06. 
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NO STOP ON ANY ERRORS AND INCREMENTING 
DATA ERROR COUNTER, ______ _ 

\'" 129 • 
;, 130 • to. IF THE coMPuTER HALf'S-'-01r--ArETln)'-i!iR~I---------------

.:-;;1 131 • RO CONTAINS THE DISK DRIVE NUMBER t=H,.: 132 • R1 CONTAINS THE TEST NUMBER I. 133 J RrCORU-rNSlHC1:lIRREcT-()RltEF"EUliCrlJITl .'17 134 J R3 CGNUIHS THE ACTUAl DATA RECEIVED 
'8 135 • R4 C"NUINS THE SUBTEST NUf4BER 

;;" 136 J Rrt'ahTAINS-THrIDDRES-S--'WHERE-T'RrERR'OR uS 
0,;-] 137 • DETECTED. 
, ~:;j 138 • 

;"i 139 j ,,. lESrsn'RTl'N'IOAUlJRESrn-.SUJrT ..... ---------------

ei-I'J 140 • .. 141 000002 003000 .IIORD START 
2' 142 j 

.", 143 • 12. fRROR HALT LOCATION IS ·STopa· 
S'I 144 J 
~ 145-o0000~03'474 .VORIrSTOPS--

O@''''46' 
":10 147 J 
;; 148--- • 1'3. HlJRMxt.---n:sT- HAlf 1S·!rlLTir· 

.~1i 149 J 
~ 1S0 000006 003776 .IIORD HALT8 

134 1!I-r- j 
.r:;-5~ 152 J- 14. AfTER HAVING SET UP PARAMETERS.THE OPERATOR 
~I 153 CAN ,RESTART AT ADDRESS TNINTA AND THE PROGA" 
137, 15'- J Ii IlL;STIRT.(lJ1UflNGIHElESIS'E"OU"ENt"P'E--------------

.;~ 155 • PitEVIDUSLY SET UP EITHER THROUC;H IHE 
@ 1S6 • SlllTCHi REC;ISlER OR BY DEPOSITING INTO El 157-- J I de--'STARIlllIr-EHlrTESTI:OCAlTOltS'.----------------
.~ 158 • 

M ~!~, 000010 ,004000 J .IIO~.!.~~T,A ________ _ 

161 • 
162 • 

1--' 163 J ........................... nTIIYw.lrn'.-trlllllfltTliIlOin'.lrw.li'iftrlr ti1t1J1tTtilt-"irliTlfYit-. .. 
164 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

"

01 165 J ' 
~ 166 j 

• SOl 167 • 
t;j 168 • -'@j 169 j SECIJON ... -2~-----------------------------------

.~ 170 J @ 171. • 2.1 

.,,01 
~ a 

113 '0 

ERROR CORRECTION CONTROLLERS 

r' ~) () 
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SINGLE CPU TESTING 

CAN 
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229 • NO DISK OPERAtiONS ARE OUEUED. DURIN~ THESE DIA~NOSTICS 
• 230 • tHE fOR"ATTER IS NEVER FORCED IDLE THEREFORE A CO"PETING 

231 J CPU RUNNING ~11 DIAGNOSTICS VOULD TI"E OUT AS A RESULT 
rr.,.., -------.232 • OfiHA-G....-REQUES'-LOol.-s.-- -~'----------

l33 J 
_ 23' , 

I I 235-uuunOT16r-~omO~lnO~7n6r------------------------~--------- -';l/ORO-.HJLCi'U 
236 J 
237 J 

~.I----- 238 J 2.3.2 --sIHUL f ANEOO'SURuNIITNG CPU'S 
239 J 

1'1 -~:~. ! -'(l)--E-xtER'currli1)-OR-,,-01TCPurs-RUNNING--ON 
~_2 J ONE 200 fORHATTER TEST 33 HAS BEEN ADDED TO 

.. 2_3 J THE DU~NOST!C PROCEDURE. THIS EXERCISE Ii3I 24£ • EI08['ES--TtrE-(JP"ER-nOR h lllOETECrl"HY-CifNfi'lCf 
-3 245 J THAT HIGHT OCCUR BETVEEN REQUESTING CPU'S. 

S 246 
r. 247-------'-------------...;.'--- A 0 IS Cft IPTI ON-or--rne--TEST-r ORHAT-fS-lOCATED 

.';, 248 J PRfCE:EDIN' THE ACTUAL TEST CODE. 

~'. 249 • 
" 250 j 

e·~"J 251 J •••••• ==========.==== •• : ••••••••••••• ==z •• . § 252 J'-
tJ .253 J 2.4 NOtrCONSOl'f: ..... lfOOE 

O'·;.>:I! 254 • • ••••••••••• ==-•••• =.=.=. 
f1 25~ h 256-----------------..-----

.~J 2S? 1.TO OPERATE DIAGNOSTIC WITHOUT A SIIITCH REGISTER 
R 258- J DEPOSIT A NON ZERO NUHBER INTO LOCATION ........ ·N,0i-N""C~O ..... N..:....------_----_--__ --_ t:l 259 -ANrENTEll--TEST-PARAIfHERslTnIlIPPRlfpRl'UE LOCS. 

-,ii 260 J JSTARlIN" VITH LOCATION -STPTN-. 
I.:! 261 J 
r.J--262· j------- ... ------------.---

~;: 263 
~ Z04_0 ..... 0 ..... 0_0 ..... 2_0 __ ..... 0_0_' ..... 2_4 ................ ______________________ ~~-------------------------
H- -265" J 
~I 

.IIORO NONCON -----------------------------------------------
.~'S 266 J, 

'6 267 •. I 
,-;., 268 J 2. 5 NO TFSlTNPUnTT"'""II'HrnODft"eC------------------------------------------------------

•"-;~ 269 J .................. ~ •••••••••••••••• 
~ 
I"'i 270 J 
Iw' L 71- J 

ei-" 011.72 J 
"2. 273 TO OPERATE TESTS IIITHOUT ENTER IN .. NEil TEST DATA' 
~ 274 • EAtH-PU'S,lJrSHRTOP"iDEPTiSlT A .,. IN LocnIlfirH~-------------------."1 275 • ·NINPUT- AND START OPERATION AT LOCATION ·START· 

:,.. . 277- J tHE"TESTC'S}--"'l-"'OIJTSlCCS-rRlJlrVlt:rBciHDSE ~
5 276 J 

.'" £78 • ENTERED IN LIiCATlONS -STPTN- THROUGH -STITOSK-. 
f-'.:'l 279 J 
~ '£80-

.' ;0' 281 000022 001242 

, ~ ~:~- J 

.WORO NINPUT 
J 

.-:::;j 284 J 2.6 FOR"ATTlN~ INSTRUCTIONS 
r·::;: 285 I ••••••••••••••••••••••••••••••••••••• _. ____ . 
i~;,·: -------._-----_.----

.';;, 
@j . o " 

7-
'\ u , 
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,286 • 
IIr- 287 • ,. ALL CONTROLLERS CA. USE FORMATTIN; PROCRAM - TEST 45 
~~. 288 , THIS PROCRAH RUNS IN 16K OF HEHORY. 

r I 289 , 
290 J 2. ALL CONTROLLERS THAT HAVE A TOTAL SECTOR COUNT THAT IS 

• 2~1 J DIVISIBLE BY 4 CAN USE FORHATTIN' PROCRAM - TES~T~4~7 ______________ ~ 

~ 292 • lHTrPROlOrrAlt--"RUNSlirBlrllf'HcMORV • 
• ~ £93 , 

i. 2910 J 3. AlL NON ECC CONTROLLERS THAT VISH TOADDSEC!O~_I~TEGR~_~Y 
i,! "29!: J BHrrO--CERTAIN-OR-1ClSECT"RS'CnrOSE-FORMATTING PROGRA.;H-----

.t-~ 1:6
87 ; _.'E~~~_~~HI~~:OGRAH RlINS IN 8K OF HEHORY. 

10 ,9 J 

.'" 299 • . ~ 300 .TITLE SHDIA.MAC 
.,-,. "'301 J ----.------. -------. 

• ~ 302 , 
i-;si 303 000000 RO=IO. 1==.6 304 0000-01 R1=11 '--,--

.:., 305 000002 12=12. I. 306 000003 R~=I3, 
,. 307 -000004 R4=1I4-----------.-,-----------------------------------------· 

• '::0' 308 000005 IS=IS. 
,-,;:-! 309 000006 Sf="6 i§ 310 '~OU7 PC=I;7----------~J---------------------------------------------------------

.~il 311 177570 CSltR=177570 .CONSOLE SWITCH REGISTER 

t-.

'4 312 177776 PS=177776 .PROGRAM STATUS REGISTER 
i25 -::.13 UOOO1Z-- LF=12 ,UNCTEED 

.:'" 314 000015 CR=1S J(.UIUGE RETURN 
;" 315 • 

316 .-------------------------------------------------'---------
.~;H 317 , 

~;;;j 318 • f-r 319 J'-!3~ _ 

.';'.'1 3,,0 , 
11~~ 321 J H. 322 , 

.INTERRUPT VECTOR ASSI6NKENTS 

er .. , . 323 • 
r~;L· 324 000000 .ASECT .DEFINE ASSEMBLY AS ABSDLUT_.=E ________ .:-_______ _ 
I. ---- - -25- icNnLAltI JDEFTNEAS-sDlOTCA1JlJR£SUJIli --- --_.;) 

3 
3 • 
"3 

• 3 
~ 

3 

• ~ 
3 

3 
3 • 
3 

26 000000 000002 .+2 .ERRONEOUS INTERRUPT VECTOR TRAP 
27 000002 000000 .WORD 0 .H 
l8--- 000004 .=4--- ,BUSCRROR,RIP.:trClTIONh 
29 000004 000006 .WORD 6 • 
30 000006 UOOOuo ~WORD 0 • BUS ERROR WILL HALT AT 6 
31-000010'-ouC01l .WORO-'2 .llt"EG.CINSTRUCTION-.RA-P-'--------------------
32 000012 OUOOOO .VoRD 0 • ILLEGAL INSTRUCTION HALTS AT 1Z 
33 000014 OU001b .+2 .ERRONEOUS INTERRUPT VECTOR TRAP 
34 000016'--000000 .WORO-O -,--.-.--.--- ---'---'---'-'-- .. --....:....:.------------------
35 OOOOZO 000022 .+2 .ERRONEOUS INTERRUPT VECTOR 
36 
37 -.... ---.------
38 

J 

• 
---.--- .. --.-------. ---------------

TRAP 

eta 
~ 

:~~----:- -------------_ . 
• ' I 

l~l 
I!t ,r 
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001000 

• • • • J 
.-1000 
J 

8 , 

.REGISTER ASSIGNMENTS VILL START .HERE 

lUI 1~-- • SECTlo~ 3 ~~~!!~!~~~~!~IGN"ENT TABLE 
---~---~-----................. . 

11 , 

~' 12 • 
,0 13 001000 lRUuO DURI .1llrRl)-fRt)·DU---rtO"NU-OLAKDSlTTus REGISTER 

.'" 14 0010U2 164002 OUSHI .VoRO 164002 IUNIT .. SECTOR HEAD REGISTER 
IIi 15 001004 164004 DURa .1I0RD 164004 'CORE ADDRESS REGISTER 
r~ 16-001006-''64006 O(iCtfn---."ORo-16400o-H'-ORO-COONT--Il~GnrEl=-------------------

.~".~ 17 001010 16'010 DCn I .WORO 164010 'CYL IMOER ADD. RESS REGISTER 
~ 18 U01012 164012 DSTAT. .II0RD 164012 JOISk SIA~S REGISTER 

19--00101.-16'4014 OERRi--.IIORO . 16401'--'CON"TROllER ERROR-REGr ... S .... TE""R..--------------------
20 001016 164016 ECCPB. .IIORO 164016 .ECC BIT POSITIOM REGISTER 
l1 0010,0 164020 ECCPIII .VORO 164020 .ECC .ORD PATTERN REGISTER 

I'"! 22 0010ZZ"-'OllOOUO-- ------.IIORO 0 ··------j·8UNIl----· - -- - .. -------.-- -----------------
2~ 001024 000000 .IIORO 0 .8LANK 
24 001026 000000 .IICRD 0 'iSLAt4K n 25"-001030--000000' -----.IIoRO·1J·---- JBLANK-·-------
26 001032 000000 • .,ORO 0 '8LANK 
27 001034 164036 DSCARI .IIORD 164036 .STRIP CORE ADDRESS REGISTER 

1'1 28 00,036--,64600 alJTo'''--'iill ORO -'6'nOo--TAUTO--SllTTtlf'lt'E ~ITTn.:::..::.~:.:.:..----------------
29 , 

Inl ~~-- -.. --------- ------:.--
32 , SECTION 4 DISK/CONTROLLER DEFINJTloNS 
33 • 

n 34001040--000037 HUSECI.liORO-'37 .HU"IMUlt-SECTDJrlUDR'E$S 
35 001042 001000 MAXHD' .VORD 1000 ,MAXIMU" HEAD ADDRESS JUSTIFIED 
~6 001044 0~1466 HAXCYL' .IIORO 1466 ,MAXI"UM CYLIMOER ADDRESS 

·-----37 -001 046-177400 liP SEC i--.W OR o· 177 Un-, h UM8ER -or \lORoS--PER -SECTOR .... ("..,z'""'lr-IS..-..c,...O=H".,PL:-E""'M'"E""'N""t..------------
38 0010~0 00040U POSIIPI .IIORO 400 .MUM8ER OF VOROS PER SECTOR 
39 0010~2 017304 INISAV' ."OR~ OSKON .INTERRUPT SERVICE ROUTINE ADORESSS 

n 40 0010~4-0Ul037 ROIISHt-.VORO-'031 -, .. UIMUH--OUSH ADDRESS-~:-=-==~=-=--------------
41 001056 001466 RkCYLI .IIORO 1466 ... AXIMUM CYLINDER AOORESSE 
42 001060 000004 MAXHEOI .IIORO 4 .HAXIMUM HEAD VALUE 

I:~' ,3 001062 - OlJOOOO- STRCNT ,. .. -. II OR D 0--- j S TRIP--COUNT- ---.------
.~~~ 44 001064 OOOOUO OLOHORI .IIORD 0 'FLAG OLD HEADER ROMS 

~2 4~ 001066 OOOOOU MICROI .IIORO 0 .hONCOMPATIBLE DISK DRIVE 
" 46 001070'-'640000CSRU--.IiORO"16400U • DCSR -ADDRESS- .... --· -:...:..:=------------------.iM 47 001072 000270 INIVEC: • .,ORD 270 .INTERRUPT VECloa ADDRESS 

; 
48 001074 UOOOOO ECC' .IIORO 0 .fLAt. ECC CONTROLLER 

;;; 49- 001076----000000 HUlCPUlillORO 0 niUlHPLF CPU -FU;----
an 50 001100 000000 AUIOSIII .IIORO 0 JAUTOSIIITtH FLAG 

•• 51 001102 OOOOOU MCPU' .IIORO 0 .. ,ULTlPLE CPU SELECT BIT I.,,; 52 001104--0UOOil1 TTYPUTr.1I0RlJ-1 )KEY8uARD-ACTlVE-rU-G::...:...:..-------------------
.t==~ 53 001106 OOOOUO "DRIVEl .kCRO 0 ,SIMULTANEOUS DRIVE SIIITCH 

~ ~4 001110 uooooo TOATEI .~ORO 0 .OATE CODE FuR DIAGNOSTIC REV, 
52 55------·--·----- ----. .. .. - --.-------- JUPPER--'BYTE'"" IS' WEu--eO;',]) 1 .;53 56 : 'LOVER BYTE IS YEAR 

I'::', ~!..-- ---.. ,-- ------- --------~--.-- --.,-... ---.--.-.--- --.. ----------------------
.. ~ 

("I __ ,_ 

'0 ---CJ Cd • 
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~. 

D' 
, 58 

-- 59 ~6 60 J 

, 
J SEEK INTERRUPT SUB TEST TABLE 

~ 61 I A SEPERAIE SEEk INtERRuPI SERVICE SOBIES' 
.~ . 62 J COUNT IS MAlHTAINED fOR EACH OF THE DISK DRIVES TO 

•• . 65 I 
6 66 001112 000000 SKCNTI· .WoRD 0 JORIVE 0 INTERRUPT SUBTEST COUNT 

~ 

It==
~ :~- ~ BE EXERCISED. 

7 ---6'-0frt1"1-'-01l0000 .1l0IfO-O---------)DIflV tTIN TER R UPT-·SUBTESIl:OlJN'-T---------------'81 6a 001116 OOOOilO .wrRO 0 JDRIVE Z INTERRUPT SUBTEST COUNT 
~ c9 001120 000000 .WORD 0 JDRIVE 3 INTERRUPT SUBTEST COUNT 

'~.' ~~m____ ! --.~ I S I( OR~;--' ~;;R AT ~-;;-~~ M~LE ;;--~~~ ER R~-PT·--F-L-A-G-T-A-B-L-E----------
r.;i 72 J 

.r:~ .~~ !·-T-HE-CON~RO-L-L-E-R-~;~~-~~-N-E-R-A~~--~~ INTERRUPT AT THE END Of 

@J 75 J EnRY OPERATION IF THE INTERRUPT ENABLE 
f,:J 76 r BIT IS SET.--THE·lNTERRUPT SERV'fC£' ROUTINrWIlr-srORF'THccE-----------

e~7! 77 J INTERRUPTING OISK DRIVE NUMBER IN THE CORESPONDING TABLE 
~ 78 J LOCATION ASSIGNED TO EA(;H DISK ORIVE. THE TABLE CONTENTS ARE 
~:i '79 J'THfN CHECKED TO VERIFY THAT THE-INTERRUPT OCCURRED AND·-----------
.~ 80 J THAT THE CORRECT OISK DRIVE NUMBER WAS REAO. 

'~21 81 d b2-------------------~· 

." 83 ~ 84 ;,,1 "IS ~ -----------------------.,r---------.. ------.--. -_._------------------

Dt--~C :~ 001122 000000 IHTTBL' !WORD 0 IDRIVE 1 INTERRUPT LOCATION 
'" '88 '1l 0 t"t-c4---tl 00 000 • WORD·-O--------· ... -----~------, -,-------.--"'9 1S9 001126 000000 .WORD 0 • 3 

roo! 90 001130 000000 .WORD 0 4 
1':", ·91-----------· J -----'-' ---------------------

, '.": 92 J 
~~:'-I 93 

i1-'1 94 

95 
96 

t=f,;1::'J-/ -----97 

J 
----------..,-<tS~N-5-1I tx-e~S1"l'tfTT-T"'A1I1B:nL-1E:-----------------------------

J 
J THIS TABLE CONTAINS VARIOUS CONSTANTS USED BY tHE DIAGNOSTIC 

----------------------J-ROUTINES. 

a:.;! 98 
hi' 99 J 
;:l 100-0011-32--000000 SOMRy.-.VORO-o JR'Ef'RTt~-ro-tTITA"IE'Sl 

D~~ 101 001134 000000 CMPCNT: .WORD 0 JDATA COMPARISON WORD COUNT USED BY DATCMP 

~2 102 001136 000000 CURSEC: .WORD 0 JCURRENT SECTOR IHAGE 
·-----1u3-001140---000000 'CURHDr-.WORD 0 JC-URRENT-HEAD- ·UfAGeE..::.=.----------------------

.: 1U4 001142 000000 CURCYla .WORD 0 JCURRENT CYLINDER IHAGE 
~ 105 001144 OOOOUO OKEND: .WORD 0 JEND OF 0151( fLAG 
!::! 106 001146'-000000 ENDFtI'a-.WORO 0 JENDPARAMETER ROUTINE Ext I FLAG 
.~ 1U7 001150 000000 INTFLG: .WORD Q JGENER~L INTERRUPT FLAG 
.. ~ 108 001152 000000 DTCNT: .1I0RO 0 IDATA XFER ROUTINE SUBTEST COUNT 

1'"1 10 9 001154--0000UO- iPFLGr---.WORD 0 liNTER~UPTPIUOR IRY·uFUG-C~I;...E~S;..;I,..:..,3""7 .... )~---------------
.~ 110 001156 OOOOUO ICNT: .WORD 0 JSEEII. INTERRUPT COUNHTEST 36,37> 

~~~._~ 111 001160 OuOQUO ERRWRDf .1I0RD 0 JIDENT OF FIRST ERROR BIT IN ERROR REGISTER 
;, 112 001162-'000000 ENDSEcr.WORO-O .ENDINt>SECTOR YAlUEFOR'OfSrOPERflTOH 

,"' 113 001164 000000 ENDHD: .WORO 0 JENO ING HEAD VALUE 
~~j 114 001166 000000 ______ ENDCYlI .I/ORO 0 JENDING CYLlNDE~_~A_L~~ 
! " 

,.,: 
l,~1 .. __ H __ d _. ___ •• _ _ u ____ _ .. 



_.~ .v VV.V. ~~v~ ~-, • 
115 001170 OOOOOU ~RI"GE' .WORD 0 J~RROR IMAGE WORD 
116 001172 000000 R~ERR' .WORD 0 JREAD ERROR FLAG USED BY WRC 
117 001174 000000 URTERR •• WORD 0 .WRITE ERROR fLAG USED BY VRC 
'118-'001176-o000uO SPECHDI.WORD 0 .c-oH'''iNO--f'UG TO ALLOUfIO;'R;:-E::":T;:H::-"A:-;:N~2i-;S:-:6""""'W-::::O-=-R-=-DS:-----------
119 ,PER SECTOR WRITE OR REAO.(HEAOER WRITE) 
120 .INSTALLED 

• 
'ti 

'121---- -----.--- ------------------------

• 122 J 
123 , 
124----~ oOOD77 -,--Noi'-CMO-77 ii.-ifoHhHoN COMHAND 
125 000200 HDINe=200 .HEAD FIELD INCREI'IENT BIT 
126 0000U6 WRTeMD=6 .WRITE COMHAND CONSTANT 
1.27---·----' --'77600 ------SEC~SK.,7760_u__JSEt TOR- F1 El-D-EITR At TlON--MAS"'K;;-----------------
128 170177 HOHSK=170177 .HEAD fIELD EXTRACTION MASK 
129 147777 UNIMSK=147777 .UNlt SELECT EXTRACTION MASK 
130- 176000-- tYLHSK=176-00o-;CYLINDER- EXTRACTIOIiIMASK .:..:...:.:...-.---------------
131 000004 RDCHD=4 .READ COMHAND CONSTANT 
132 U00010 FHTCMD=10 .FORMAT COMMAND 

'0 

" 

• 
• 
• 

l' 133 000012 ·ROFHT=1Z-----.IlEAD FORHU-COH"ANO----- --------------------
134 000016 RWHCMD-16 .READ WITHOUT HEADER COHMAND 
135000020 WORCMO=20 .~RITE OVER WRITE PROTECT COMMAND 
136 -000014 "HSCRe .. " ;ilRItE-HeAD~R:;DHA:.Cit--Cli";.·Ai-iNmDr:-:.:..::..--------------

" 
:tb 
r-
I> 

• 
•• ::;;] 137 00012~ INTCAL=12S .REeALlBRA TE CO,.UND UITH INTERRUPT 
, I;;-! 138 000001 SYSCLR=1 ,SYSTEM CLEAR COMMAND 

L,I 1'39 OIJ0025 RECAL=25 .RECACURHe-COHMANO-vlTHGOBTf 
$::;1 140 OOOO~4 RTlCMO .. 24 .~ECALIBRATE eOMUND 
~ 141 000002 SEKCKD-2 .SEEK COMMAND EJ 142 00003lSTRRD=3l .READ -Ut40RINC--SlRIP----vORDS 

• ''''1 11. 3 000022 fL TClR=22 If AULT CLEAR COMHAND t 144 000100 QON=100 .QUEUE ENABLE aIr 
!:'. --'4~- . 000330' QDU~Y=336' ;QUEUE MODE OUMMY th--MANG-

0'-,,1 146 000400 QfROy=400 .QUEUE PROGRAM READY alT 
I~ 147 ~00101 IN1GO=101 ,INTERRUPT ANO GO BIT 
1:;;, -'48 -- . 000100 INTON=100 .INTERRUPI ENABLE B n 

!J':~>1 149 u00010 SElfFlP=10 .QUEUE SEElClhG SIr 

I
'~ 150 000200 FMTRDY=200 .FORttATTER READY BIT 

f:i. 151 -'IJOOlhJ- REPBIr=100DOO .kEPEU'-BlT·- -,-----.'J5 152 030000 "EMEX=30000 ... 'E"OfeY EXTENSION BITS 
i.16 1~3 000001 liO-')GO UR ACTIVE BIr 
i,;:1154 ooooor BITO=f--- nlT'-'O-UtiBOC- =-----------------------

.;.;j 155 000002 BIr1=2. 
i~ 156 000004 BIT2-4. 
1-1 157 000010 -BIT3=10- J 

., . 

B8 OOOO~O 8114"20. 
159 000040 81T5-40, 

1-1:;4.1-----160 000100 BIT6-101J" • 
• ~I 161 OU0200 BIT7-200. 

;-'~'i 162 000400 BIT8 z 400 , 
.,; 163 001000 BlT9=1000 J 

•• , 164 002000 BIr10=2000 
f.;j 165 004000 BIT1,=4000 , S 1"66 01000IJB IT12=100Umo".---i,;-----------------------------

• ..,i 167 020000 B1T13=20000 J 
t.;1 168 040000 BITU=40000 '. . 
~I 16~1~0001J- .IT1S=10000D".--~.~BnI~T~'~5~Sv'H~B~OmL~----~-~-~--------------

.-21 170 000016 URCHK=l6 aRnE CHECK CDMUND 
i~ 171 000074 SKOOhE=74 .DSTAT DONE COMPARE FLOPS 
I-! -
j"'1 

."::;11 l-.::'-'L-__ ":""' __ _ 

~ '0 
----------,---_. o c 
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~ ~ 

IlL 172 007'00 SIFlop-nOD 
~~ 173 • 

'. 174 • 

.DSTAT SEEKIN; fLO' 

( I 175 • 
176 • 

,_ 177 • 

~ 178 J 
.. s 179 • 

~cl 180 DISK DRIVE INPUT BUFFER ADDRESS TABLE 
" '81 J 

-H; Hs2 • 9 183 • 
110 8t )THrs--TnLE--cuNTlINS THrllRTlOlNADlJR-esSES OF THE DATA 

_~." 1b~ JlNPUT BUffERS fOR EACH OF THE FOUR POSSIBLE DISK DRIVES. 
',;, 186 .-r------HI7-------------------

.l2 188 
~ 1b9 J 
U 190 "11tt1Z-00 047314 ISF tBLI .1I0RO'DBUf,----jllRlVE 0 IflPUrllUFf'Ell-O"RrGTffADlJIfESS 

191 001202 047314 .WORO IDBUF1. 1 
192 001204 047314 .WORD IDBUF1 J 2 

~! ;~+1--------119 3-001206-04 7314 .Ii OR 0-IOBUF1-- -.----.;3~---------------------------
.~ 1;4 J 
~ 195 000033 INTCNT=<IBFTBL-SKCNT>12 
~,-,'16------- r-------

.r-~ 1H J 24 198 .EOT ______ ~J~E~N~D~O~F~T~A~P~E _______________________________________ _ 
25 -1'19" J-

.'" 200 J [,' 201 000000 RO=IO J 
~'j. ~u2 SECTION-6--TEST-PARAlfETElrCDNSHNTIXBLE 

ctr-!-", 203 
I'"' 204 J 
~ -2U5----------------------------J-----iH1S-rABl:r"Cl)W1TIRS CORSIANtS OSEtrTU CONtHUl tHE 

.:,~I 206 TEST SEQUENCE. 
~;j 207 
r,;1 - 208 -001-2-10 SKTTN I 

.Sl· 209 001210 000032 STPTNI .WORO 32 J~NDING TEST NU"BER(DEFAULT IS TEST 25) 
'r~ 210 001212 000000 STRTNI .wORD 0 .bEGINNING TEST NUMBER 
3;1-211 001214-000000 STPDSKr-'.VORU-O---- JENO--DISlrllR1VE""""NO"BER;;.-------------,-----------.:;;;1 212 001216 000000 STRTOSKI.IIORD 0 J START DISK NUMBER 1'331 213 001220 OUOOOO REPFlGI .IIORD 0 .REPEAT flAG 
<0 214-001222--000000 NOSTopr-.IIORO---o jR£PEArUNcRRUJrFOb 

0'<1 215 001224 OOOOUU PASINHI .1I0RD 0 .INHIbIT PASS COuNT PRINTOUT 
,01 216 001226 GDOODO ~RPRINI .IIORO a )INHIBIT ERROR PRINTOUT 
,:,' 2'17 0012:)0--000000- CONTSTI--.IIORD-o-' ISKIP FLAGCTEST31.32 ONm-

'INITIALIZATION LOOP COUNT 

.~ 218 0012j2 000000 CURTNI ,IIORO 0 ,CURRENT TEST NUMBER 
~ 219 001234 OOOOOu CURDSKI .IIORD 0 .CURRENT DISK NUMBER 
<. 220- 001236---00000U- PASCNTr-.1I0ROOIPASS COUNTER· ----------

.. ~ 221 001240 OUOOOO UNIT: .\lORO 0 JCURRENT UNIT NUMBER IN UNIT FIELD 
~ 222 001242 OOOOUG NINPUTt ,IIORO 0 JF~AG NO TEST INPUT 
~\..-----223 001244-0000UO NONCON:- .WORO -0 IFLAG NO CONSOLE- INPUTf------------------

"~I 224 001~46 Duoooa SKPBADt .IIORD 0 JFLAG ABORT OR SKIP BAD SECTOR DETECT(O-SKIP) 

m' 225 001250 OUOOUO CSVTCH: .IIORD 0 JCONSOLE SVITCH FOR OYNAHIC OUSH VALUES 
;.1 226 001252--176345 RAI1BLERT'-WORO 176345 JRANOO"'-NUMBER -- -=-=-....::.::..:...:~~:..::..::=--=--------------

.~1 227 001254 . 000000 OSKSAVI .WORO 0 ITEHPORAY LOCATION FOR SAVING CURRENT DISK NU"BER R-- 228 001256 027767 POLY: .WORO 27767 ,XOR NUMBER~~~_~A~..!'~,! POLY ____________________ _ 

.'~I 
:-~IL... _~_ ------------ - - ---

A 



• ;)I'IUIAeI'lAC "ACRO W06-03 Z1-APR-78 00.02 PA~E 3-4 

229 001260 001223 HORC1. .WORD 1223' JHEADER WORD " OF SECTOR 1 
230 001262 151140 HORC2. .WORD 151140 'HEADER WORD .2 Of SECTOR 1 
231 001264 0~05~3 ECCY1. .WORD 553 .ECC WORD 1 FOR DATA-1 BIT 

; i 232'-001Z6o-026500 ECClfn----,-WORtrl6560 JECC lIoIfO-rF(IR-IlATT-1 BI:-;To-----------------
• 
:t' 2 i33 001270 1770uO "AXTFRr .~ORO 177000 JMASKFOR LIMITING TRANSFER SIZE 

234 001272 000000 LPCNT' .W~RO 0 .TEMP LOCATION fOR LGOP COUNTS W: ; :3 5' 00 127 ~173000. Eh.UlA 11--.w OR 0 '17 300o---J·.itE .. B O.O.I-;fODR ES S. -F. (iR-·. PDP" .. C. O.N. S-O""l,-; .. e;:--:;e=-=M::7U:-:-L-:-A";T-;;-O=R-:----------e:; 2:)6 030000 UNIFLO=30000 JBlT SET fOR EXTRACTING UNIT SELECT t. 2:)7 000136 ,. ___ JUNC=136 ' ~aI!.S ANDED _ TO~lEAR fUNt;T~ON+I~T~RRPT B ns:-=--=-=-= _______ _ 

~
' ~38--- ···· .. _ .. 000136 -.... --. - FUNC:1.36 '.BITS ANDED TO CL.EAR fUNCTION AND INTERRUPT BITS .'s 2j9001276 140000 BADBIT' .WORD 140000 JBAO SECTOR bITS 
-, ,,40 001300 002000 BUFCLR I .~ORO 2000 , OA TA. BUffER CLEAR 
,,,210 1 '001302-'040000 SEKINBi-' .WORD 40000---'; SEEK'- INIHBIT BIT·-----·-

eij ~42 001304 O~OOUO UPRBIT' .WORD 30000 JhAXlhUH DUSH VALUE 
S1 243 0013CJ6 003400 SEKCMP' .WORD 3400 JCOMPARE SEEKING flOPS YORD 
, -1 244'001310""Ou0004 TIKlP I ,,- • WORD' - -----.---.-.--, T IKE OUT-lOOP--tOUM, 

245 177711 TIMF.~177177 'NUMBER USED IN wAIT lOOPS 
246 001312 OOOOUU SKIPER' .WORO 0 .COUNTER fOR HADR CONTROLLER ERRORS 1M READ MODE(26) 

1 ~! ?47 001314--000000- ERRCNn- ... ORDO . ,DHA--CDUNTER(ERRORS) 
248 001316 000000 HERCNTI .WORD 0 'JHARD ERR~R INDEI 
249 001320 000000 DATERR •• IIORD 0 ,DATA ERROR fLAG 

,,,;! 250 001322-000000 ERRFLG :-- .WORD· O·------jERROf{ HAG (HUter .:;;1 251 001324 000000 ERROR: .WORD 0 JERROR COUNT uSED IIITH BIl 15 'EPEAT ON ERROR 
~i 252 001326 OOOOUU SOFER1 •• YORD 0 JSOFT_~ON!RO~L~R ~RROR COU~TER .~R=E~TR~Y~ _______________ _ 

r=.

n -253 0. O. '.330---0000. 00 SOFERR.- .WORD 0- JSOFT tONTROLLEA EUOl clluNIn 
." 25' 001332 000000 RTRYIN' .WORD 0 JDATA RETRY INDEX 

I" __ 2~~ ______________ ._.. J 

o~j 
i-=4- ----.-------------. 

1:11 

t;; 
.~ 
.~ 

·~I: '2 

.~ 
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r.a!,i 
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/1. 
~ 2 • 
~-6 3 • 

~ 4 J 
.,: 2 5 • 
··fai 6 • 

! 7 

8 • 
9 J DATA ERROR TABLE I v I 10 J _____________________ _ 

11 
12 

1,:1 13 J IHYS-nBt.rt"ONTnNS DAIA ENIRY couNrs 
.~;;-j 14 J CONTAINS THE NUMBER Of DATA EHRORS AND CORRESPONDING NUMBER 

r,~ 15 J OF RETRYS HADE BEfORE THE DATA WAS RECOVERED CORRECTLY~.---------------------r,;t-- 1 6 .---ANY-- 0 ATA-ST"In--"1N-aR Olt-AFTER 8 REI Rl"S1S\;OJ{SlDE"R ED 
.~ 17 • A -HARD ERROR - AND IS COUNTED AS SUCH. 

j,;1 18 • 
I Ie I 19 - J - .. ---- --- .. ---.--- ----------------------------

87 20 J Si 21 

.l~:~ -~; -0-O-1-3-3-4-0-0-0-0-0-0---------------~~·-------~~~~-SED 

. ~ i4 001336 000000 ERRTABI .WORD 0 1 
f; 25 ·00134o-ilOOOOO .-IIORIH)" J 2 .'n 26 001342 000000 • .,ORD 0 J 3 
r,.; ,7 001344 000000 • .,ORD 0 4 
~J ~8001346--000000- ~IIORD~O~~~~J~~~S~~~~~----~-~~~~~~~~~~~~~ 

• 

RET~Y DATA ERROR COUNTT _____________ ~ _______ __ 
1tEn,DKTr-ERRUR-"t1JUN I 

.20 29 001350 000000 • .,rRD 0 • 6 
v ~O 00135l OUOOOU • .,ORD 0 J 1 
,. 1 ·0013~4-0000~O • .,OR~-0--------,-------8-------------------------------------------------------.:2. 32 J 

r;o 33 
1:;-; 3~ .-- - - ---- - ... J.--. 

:;}:,;~ 35 • 
~ 36 • 
r~: 37--· --- r-----I'..,T.."Y'-nomU:TTDpTrO~T -" ... EI:"SC"'Se'l.,G~E~Ar1DuDnRrcE:-cSt"flS~T-.:A,.8rl-cE---------------------------------------

_'35 38 , ....................................... . 
39 001356 001'00 ISIADR •• WORD ENTMSG .ENDING TEST MESSAGE ADDRESS 

~31=+-------·4 0 -0013 6Q--OO'Ul"iJ • W OItD-SR TM"S' I S URTl?4~ES."E-SSl roE l1J1) .. R~E~S ... S---------------=---------
.'. 41 001362 Ou1456 • .,ORD ENDHSG .ENOING OISK MESSAGE AODRESS t, :; ggg::_~~1~~5 TS1'8Dltr-~ .. ~-~--~-~TO~~G JSTA~~!!.~_DISK M~SSAGE ~ .. ~~~~._S_S __________________ _ 

.~ 104 001366 00B36 • .,ORD REPI'ISG .REPEAT SEQUENCE MESSAGE ADDRESS 
~ . 45 00137U 001574 .WORD RERMSS JREPEAT ON ERROR MESSAGE ADDRESS' 
43 46 001372-·0073,0 .1I0RD PINI'ISG JlNHIBIT"PA-SS--cOuNrPRINTOUT·--·-=---------------

.7. 47 001374 OU7365 • .,DRO EINHSG .INHIBIT ERROR PRINT OUT 
~ 48 001376 007425 .WORD COEHSG .INHIBIT ERROR PRINT OUT 
. . 49-·-------·-·· "J--- ...... ---- -----.-.-... -.--

Df~ 50 J 
r;; 51 001400 1il5 116 104 ENTHSGI .ASCII lENDING TEST NUfiBER or I 
-- - 001403----111 116 107 .-------ttili 001406 040 124 105 
~ 001411 123 124 040 
,::--001414 116 12~ 115------------------------------------------

.:~ 001417 102 105 122 
i~ 001422 040 075 040 i.., _____ . 

• ;-.:1 

''''I l::: 

• 



., S"DIA.P!AC "ACRO V06-03 21-APR-78 00102 PA'E '-1 

52 001425 000 .BYTE 0 
53 001426 123 124 101 

001431 122 124 111 
001 '34 l1o-----,O;.1--~on4~;.,Dr----------------------------------------

• SRTMSG •• ASCII ISTARTING TEST NUMBER. I 

001437 124 105 123 
_ 001442 124 040 116 

I I 001445 125 115---,02------------------------------------------
001450 105 122 040 

! ~ I 5,-~g~ !~~~~~---O~~--- .-
O!] S~ 001456 10S 116 104 

,"1 001461 111 116 107 

.8TTEO 
~NDHSG' .ASCII lENDING DRIVE NUHBER • I 

.~ -:~!:;--~~f--~~--l::~------------------~~-------------------

~:i 001472 040 116 125 I,:, ---00147S---,15--,02--,05---------------------------------------

O!~~' 001500 122 040 075 
r;;. 001503 0 .. 0 

,r,;. S6 001504-000 -------------.nn--u-
.!~' ~7 001505 1,3 124 101 SlDMS" .ASCII ISTARTING DRIVE NUMBER. I 

r;;; 001510 1Zl 124 111 
f;~ -001513-----,,6------,07---040'---------

.2J 001 !'16 104 122 111 
- [2,1 001521 126 105 040 

h.,.1 001524---'16--'25 115:------------------------------------------

Gi--:J' 001527 lU2 lOS 122 
2<, 001532 1)40 075 040 
", 58- 0015 35H ---000-------- -----.... B .... y .... TE.,.-,O~---------------------------------

.'Cf,; 59 0015 ~6 122 1U5 120 REPP!SIOI .ASC II IREPEAT THIS SEQUENCE? Y OR N I 
tv1 001541 105 101 124 
L'nl -00,5(4--n40----,24---,1U--------------~-----------------------------

9";1 001547 111 123 040 
r;1 001')52 123 105 121 
~, 001555------125---105---,16------------------------------------------

Q)--~: 001~60 103 105 077 
r;: 001563 040 131 040 
1).-- -001566---',r--,2Z---040--------------------------------------------

.'-,j 001 ~ 71 116 040 
t-;i 60 001573 000 .BYTE 0 
f;: 61- 001574---122---105 120 RERMS;' .ASCII IREpEAI THIS SEQUENCE ON ERROR Y OR N I 

.';;' 001577 lOS 101 124 
j,;: 001602 040 1.'4 1"10 r.o- -00160)'--' 11---' 23--040-------------------------------------------

.: .. 1 001610 123 lOS 121 
r.;J 001613 125 105 116 r.iL 001616--103--,05---040-------------------~----------------------

... "' 001621 117 116 040 
E: 001624 1u5 122 122 
EI00162~11~-'22--040 
.~ 00163.2 131 040 ,17 bJ 001635 122 040 116 __________________________________________ _ 

~ 001640'-040 
.",i 62 001641 000 .BYTE 0 

r;j 63 J 
f.:" 64------- J 

.~ 6~ J FL- 66 __________________ -=:.' ____________________________________ _ 
1'-.'.: 

DISK PARAMETER MESSAGE ADDRESSES 

.':,: 
R (') 

" 
-----------------------1(' '\ t'''' ... ' . \,,,!------



.' ~DU.MAC MACRO Y06-03 21-APR-78 00102 PAGE 4-2 
~ ,~ 

67 001642 001652 DISKPI .WORD SECMSG ,SECTOR YALUE MESSAGE AODRESS .. < 68 001644 001703 .WORD HDMSG ' ,HEAD VAlUE MESSAGE ADDRESS 
~. 69 001646 001732 .WORD CTl"SG ,CTLINDER VALUE MESSAGE ADDRESS P' 000 1650-00,17 oS-- ,.1I0RIJVP, HSG J IfOlfD"S-p--arS ECTOR-I1FS-SAtt-.-olllf;E"'-S S""S~----------
." _ 71 

3 72 J 
:. 3-0016,Z-- 115 . 101 130 SEC~.lStrr-/tilXl"OH SECTOR ADDRCSS-=r--.is 001655 111 115 125 
r;1 001660 115 040 123 
i-; j----001663--------t 05---1 03 124----- ------------- -----------------------------------------

.~,1 001666 117 122 040 
/91 001671 1Ul 104 104 

,'J 001674 -----122-----<J05--123 
.I;~ 001677 123 040 075 
~ 74 001702 000 .BYTE 0 
I;;: 75 0017 03----115----1 01------, 30--ltl"'~.nrrr_nrnnru" HEAD ADORE S s-=r-

0";";1 001706 111 115 125 L=' 001711 115 040 11U 

',
- -001714----1US--,01--.,04 

.,:~ 001717 040 101 104 
~ 001722 104 122 105 

" ,001725---123--023--040 L;2j I 

C;" 001730 075 
'In , _ 76 001731 000 .BHE 0 
~ 7;--00173Z---'15--~Ur--'30----cll:MSGt .lSCTr~DRESS =7 
.i~2\ 0017.:.) 111 115 125 
~ 001740 115 040 103 
~," '----001743-----,3t--114'--,--,11 

• 'Ii 001746 116 1U4 105 
r2/1 a a 1 751 1 22 040 101 
:-:-, 001754--104---104----,22 

.:;;i 001757 1US 123 1L3 
f:;;;i 001762 040 075 
\;;1 78001764---000---'- ---- .BTlfO 

CD";:i 79 001765 127 117 122 WPMSGI .ASCII IWORDS PER SECTOR(2 1 S CaMP.> -I tti 001770 104 123 040 ____________________________________________ ___ 
t;'i -001773---' 120 105--'22 

8::::1 001776 0 .. 0 123 105 
t';;! 002001 103 124 117 
I~ -002004--122---050--,-062------------------------------------------

.~ OU2007 047 123 040 

lli 002012 103 117 115 
J 002015---1£0--056--051-.-------------------,--------------------------
40 .41 002020 040 075 

I" ~o 002022 000 
I., 81-- ----------- ,---

.BTTE 0 
·----~.EYE~r_--------------------------------------------~------------------------

01«' ~2 r.' 83 J 
- 4---- ------

• ~~ 85 
---_ .. _-------------,------------------------------------------

" 48 86 
J 
J 

87--- J 
04~i 88 J DATE ENTRY MESSAGE ADDRESS TABLE 

[,;-,1 89 J 

.l,~ :~002024 104 101 124 DTADRI ~-S-C-I-I-/O-A-T-E-I-O-O~~-"-M---Y-T-'-,-------------------------
f:~~ 002027 105 072 040 

.i':~; 

L-7\ -



e Sf1DIA.f1AC MACRO V06-03 21-APR-78 00102 PACE 4-3 

002032 104 104 055 
002035 115 115 11S 

v 002040 OSS 131 131 
, , --002043 040~-~~--~~--------------------------------------------------------------------~·-------

• 
92 002044 000 .BYTE 0 

, _ I 93 00204 S 104 \ 10 1 124,.. _D:..:.T:..:E:..:.. ____ -=-• .:.;.A-=.S-=.C.::..I.::..I --='--=D:..:.A:..:T...:E:...I~/ ___________________________________________________ _ 
, 002050--'05 on 040 

9' 002053 000 .BYTE 0 

~1-- :~-~ J 
-~-~-'J 

97 J 

I-I :~----- ! -COWT~OlLER PARAMETER "ES~ 
100 J 

._ I 101 • E VE,.N,~ _______________________________________________________ _ 
~ ,or 1 -

103 002054 002066 oeS"SG' .UORD DC"SG .DeSR MESSAGE ADDRESS 

~'_ 104 0020S6 002114 .kORD INTMS; .INTERRUPT VECTOR MESSAGE ADDRESS 
, 'b au ,'0020liO UEtlOSlf"r n 

.r" 106 002060 002137 .UORD EeCMSG .ECC OPTION MESSAGE ADDRESS 
~;1 107 002062 002204 .I/ORD MULMSC JMUL TlPLE CPU MESSAGE ADDRESS 
~;l 1U8002064--002241 .IIORD-AUTHSG JAUTO-SWITCHIlPTION-KE-nAta-A'Olf"'R""ES ... S...--------------

Q,:;1 109 
l?: 110 J 
I": '1 '-002066----,04 103 123 DCR"S~.-Asc-n'OcSR <BASE) IOORESr=7 

.~" 002071 122 040 050 
N 002074 102 101 123 
'-",---002077--,0S--051--U'""0--------------

0 1::1 002102 101 104 104 
1;;1 002105 1.:2 105 . 1.23 
~j ---- 00211 0--,U--U40--07S--------

.::;1 112 002113 000 .sYTE 0 
~ 113 002114 ',1 116 124 INT"SG' .ASCII 'INT..:.E~R~RU..:.P~T~Y~E~C~T~O~R~=,..:.' ______________________________________ ___ 
Iii] ----002117--'05---122--,2Z-

.<1 002122 125 120 124 
~ 002125 0.0 126 105 
1';,1 -002130----,03---,24--,17------------------------------:-----:----------------------------------

ct;;j 002133 122 040 075 
r:;] 114 002136 OUO .BYTE 0 ID n " 002 1 3 , 1 (j S--'2 2--112 ECC Mn I • AS"C·.;IT(-/71EI:1R .... R .... O'llRr-I'C'1'IOrDR"1IR"I:"E""CT"f TlI omN....,C .... O"N"TnlR,.."orrCTC"l:"ED"R ?,,--,y.,..,O'RRr-IINr-l"--------------------

.~ 002142 117 122 040 
~ 002145 103 117 122 

~
~I -002150----,22 lOS 103'------------------------------------------------------------------

e';, 002153 124 111 117 
" 0021)6 116 040 103 

~,'" '-002161--'17--1'6 124----------------------------------------
.~ 002164 '122 117 114 

~ 002167 114 105 122 
'6 00 217Z--t177 040-,'31,----------------------------------------------------------------

8", 002175 040 117 122 
'. OU2200 040 116 040 

1,,1 116- 0022 03-o0U---- ----------...... B"'..,'''''E,-ftO------------------------------------------------------
8B~" 117 002204 115 12S 114 hUL"SG' .ASCII 'MULTIPLE CPU OPTION? Y OR N I 

" 002207 124 "111 I 120 
" .}- - 00 2212"--'14--' 05---040----------------------------------------------------------------
.~ 002215 103 120 125 
~ 002220 040 117 120 
~., . -- --,----- -- --_ .. _--------------------------------------------------------------
I'.': 

8-~ . ~---------- ------- -C~ .. ~ () 
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0' 
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~, 

002223 124 111 117 
II{ 002226 116 077 040 
"T',. 002231 131 040 111 

CJ 002234 122 040 ~16~--------~------------------------------------------------------------------------
. ~~ 002237 040 

.. Gl 118 002240 000 .B HE 0 
m.,. 11~02241 l01---12S t24~~~SG-I-.~AnS~C~IMI~/hA~un,~o~S~VTITIPcuH-omp~'~lumN~I~t~OnR~N~/---------------------

e:::1 002244 117 040 123 
002247 117 111 124 

m 0022~2-~03 110 040'---------------------------------------------------------------------------------
.:'. . 00225~ 117 120 124 

I. 002260 111 117 116 
r~ --- 002263---077--040---"1 31--------'---------------------------------------

.8 002266 040 117 122 
~ 002271 040 116 - 040 j;,r 120-U02274o.---OOO----------- --------..... B-v-Ue 0 

.~ 121 J 

~.: ~~~-----
G~ ~~~ 

:.::~\- -126----ll'h 
O;;;j 127 
. I:;;i 128 

~.'.> 1 i9-

J 
J 
J 

• 
J 

J .~ 1,j0 
i24 1 131 J SECTION 7 TEST ORIGIN ADDRESS TABLES 
:"5i -1.::2 

OLi 1;3 (NON ECC CONTROLLERS) 
~i 134 
I i 1~5------------------------J-------- --------------------------------------------

136 JTABLE CONTAINS ORIGIN ADDRESS OF EACH TEST IN ASCENDING 
137 .ORDER. 

~"I 138 -------------------------------"--
139 
140 J 

t-----141 -J 

142 J 
143 .EVEN 

:"1 -144-0022'16 6165-30 '"ORGI iIiORO--rtf1)- JREGTS1£RTtlftTU1:TrU IUN ItSI 
145 002300 017412 .WORO 1N1 .REGISTER LOAD AND REAO TEST 
146 002302 017654 .WORD TN2 .REGISTER SLIDING ONES TEST 

1"1'47-002304--0200li6.IIORO-iN3 JREGISTER-St'lDI'NG-ZEROIES~T-------------------
148 002306 020244 .WORO TN4 .REGISTER ERROR AND STATUS REGISTER TESTS 
14.9 002310 0,1110 .WORD TNS JUNI T SELECT TESTS 

l~4=+3 -------150 002312--0215,,4 .IiORO TM6 .SEEKING TESTS---- ---
.~ 151 002314 022216 .liORD TN7 J INTERRUPT LLGIC TEST 
~ 1~2 002316 023626 .WORD TN10 .ONE WORD WRITE TEST 

4B 153 002320--023670 .IIORD TN11 JONESECTOR IIRITE-TESy------
.-;: 154002322 023760 .WORD TN12 JuNE SECTOR READ TEST 
~ 15~ 002324 024042 .WORD TN13 JINCRE~ENTING WORD COUNT TEST 

o 156 002326--0£41:)0 .WORD TN14 JONE SECTOR WRITERHD--.cmn·}-~R~E-Tlr-~:) ........ l----.-------~----
ct~ 157 002330 024220 .WORD TN15 JWRT/RD/CMP INCREASING WC.RD COUNT TEST 
~ 158 002332 024314 .IIORD TN16 .WRITE PROTECT TEST 
~> 159 002334--'-- 0246b4 .WORD-TN17 J HEADER-UVERR IDE-HEADER--RHlrns , 

ctf; 160 002336 025474 .WORD TN20 .wRITE PROTECT-WRITE CHECK TEST r,,: 161 002340 U26350 .WORD TN21 .HEADER IIRITE COl'II'IAND TEST 
1-'------.'-' LLI __ .-:.. __ _ 

ilIA 



• SMDIA.HAC MACRO V06-03 21-APR-78 00102 PAGE 4-S 

162 002342 027170 .VORO TN22 .CRC/HEADER TEST 
.. 163 002344 030160 .VORO TN23 .BAOSECTOR FLAG TEST 

& 164 002346 030542 .I/ORD TN24 .Rll TEST 
QJ 165 002350--031360 .-IIORO-TN2S .-IHP[JEO-sEh TESTS" 

";~ 166 002352 03171::4 .VORD TN26 ,CONVERGE/OIYERGE SEEUNS TEST - DISK ADDRESS TEST 
, '3 167 002354 032346 .WORO 1N27 .KEM. EXT.-BUSS TI"E OUT-OVRRUN-ME" INC TEST 

• 16800235(i-03371~ .WORD'1N30 iC.ONVERGEiOl'VERGE:.:ru-NDl)MTET'ftDilA C01iPAR'E)'-'------------.-
... 169 002360 034204 .IIORD TN31 ,DISk DATA TEST(ENTIRE TEST OF DISK PACK) 

,; 170 002362 03~532 .IIORD TN32 ,READ ENTIRE DISk TEST 
" 171 002364 -036144 .1i0RD TN33 JHULUPLE -CPt.iEXERCXSE~-------------------

.''8 172 002366 OOOOllOG .IIORO TN34 • 
r; 173 002370 00000010 .IIORD TN35 , 
~,r------174 0023]2"OOOOOOG '.WORD TN36---n,VERLAPPED' SEEK- TEST" 

4tl~; 17~ 002374 OOOOOOS .VORD TN37 ,OVERLAPPED SEEK AND DATA TRANSFERED TEST 
'1' 176 002376 OOOOOOG .WORD TN40 .UNU'E REGISTER LOAD AND READ 
;;t-----177 002400' OOOOuO~ ,.1I0RD TN41- ,LINIIAGE IIR1TE-TEST-'---=::"':::=':~---------------

,,7.1 178002402 OUOOLOG .I/ORD TN4C ,LINkAGE READ TEST 
~~ 179 002404 000000& .IIORD TN43 'LINKAGE IIRITE/READ/CO"PARE TEST iii:! 1110 002406--000000(; .IIORD TN44-- .LINKAGE BLOc.kEO-lrEAO-teST'=-':'::'~--------:"-------

.-;;-j 181 002410 042702 .IIORO TN4S ,fOR",T PROGRAM() 8U 
;';;,1 182 002412 043314 .IIORD TN46 ,HEADER HEAOIESTlPA~::K_V.:.:E:.:R:.:I:.:.F-='--=-T-=E-=S..:.T ______________ _ 
j;qt------,83 002414--'043~06-" .1I0RD TN 47- .FAST fORltn PRO'RAM 

.~'-;" 184 002416 OUOOiJOG .IIORO TN50 'fORHAT PROGRA" 
l' 185 • 
'" 186 ---- ------.--- .. - , -- -----... -----------.-

Ol:,~ 187 , 
'~l 1aJ8 , 
I;~,r- 189 --- -------------. ,--- . TEST OtrrG'lH-UJDR'ESTTA'8TE (ECt CONTROLLERS) 

.'-:.l 190 , 
'i? 191 • i, .. J ' 92------,----

.-,., , 193 , 
'-.;;1 194 002420 016530 TNOUAI .VORO TNO ,REGISTER INITIALIZATION TEST 
I:;:: 19 ~ '0024ZZ--01741Z- .IIORD'N1 J R£lasnrrollllIilIJR-EAb'U.;y..:-------------

$':-" H6 002424 017654 .IIORO TN2 'REGISTER SLIOIN ONES TEST 
r~ 197 002426 020000 .WORO TN3 .REGISTER SLIDING ZEROES TEST 
f;-J-'98 00243o-020ZU .IIORO'N·' ,IfEC'ISTERcR'Rba--AND-aE'GrUEifsTAfus TESTS 

.!~ 199 002432 021110 .WORD TNS 'UNIT SELECT TEST 
1,., 200 002434 021544 .IIORO TN6 .SEEKING TESTS 
I;;; 201'002436--UZ2216aIlORO-TN7- ,1NTERRUPT--lOfHC'-tEST 

.';.' l02 002440 Oa626 .VORD TN10 ,ONE IIORO VR ITE TEST 
;,;' ,,03 00244Z 023670 .IIOR£I TN11 ,(,NE SECTOR VRITE TEST 
r~--- 204 002444'- 023760 .IIORD TN1Z' ,ONr----'SEtTOR REAO- rnr:---------------

4t~ 20~ 002446 024042 .IIORO TN13 ,INCREMENT!N' VORO COUNT TEST 
~1 206 002450 024130 .VORO TN14 .ONE SECTOR IIRITE/REAO DAtA COMP~RE 8 -Z07 002452'-024220 '.I/ORD TN1S iliRUROICKP INCREASINS-VOItD-COOltt,"es..,t=----------

.' .. , .. 08 002454 036464 .VORD TNA16 'ECC REGISTER TESTS 
r.o: 209 002456 036774 .IIORD TNA17 'ECC CRC DETECTION TESTS(HEAOERS ONLY) r..T Z10 002460-025740 .IIORD TNAZIr )IIRITE CHECK TESTS---- .-.--.. -----.-- . ..:.....--------

.r,;;1 211 002462 041076 .IIORO TNA21 .ECC DETECTION TESTS 
~ 212 002464 041674 .~ORO TNAZ2 .ECC DETECTION/CORRECTION TEStS r.:l 213 002466 -, 042516 .IIORO' TNAB .ECC- COI4PATIBIL ITYlEXERClIE-1UTS 
.~ Z14 002470 030542 .VORO TN24 'Rll TEST 

r;i 215 00247Z 031360 .IIORD TN25 'If4PLlEO SEEKING TEST 
[,.; -Z1 6-0024 74--031724,,"0RD- TN26 ;CONVERGE/DIVERGE- SEEUNC-lNDIJUrUnntESS TESTS 

.-j 217 002476 032346 .IIORD TN27 'HEM. EXhBUSS TlHE OUT .OYRRUN,"E" INC. TESTS 2--- 218 002500 0337U .VORD TN30 'CONYERGE/OIY~~~~~~~~~!l~ ~I!~~ __ ~~!.._!_~~_'!. _______ _ 
:', 

.",-:, 
tl;\ .,e" 

a 'U 
•... _._- -------- -'----'0 .---------.. - ~'>.. 

C] ~ 



.' ~MDlA."AC MACRO V06-03 21--APR-78 00102 PAGE 4-6 ~. .-~, 

~/ 219 002502 034204 .WORD TN31 ,DISK DATA TEST (ENTIRE DISK PACK> 
~> 220 002504 035532 .IIORD TN32 'DISK RELIABILITY (READ) TEST 
''f\ 221 002506 036144 .IIORD TN33 'MULTIPLE CPU EXERCISE 

I I 222~002s"1cr-OOOOOab .VORD,N34 J 
223 002512 OUCOOUG .WORD TN35 J 
224 002514 OuOOOuG .WORD TN36 .OVERLAPPED SEEK TEST 

~1-:+------">22~-00251~000000G .IIORD.N37 JDVERU-PPEII-SE£K7VRI';"rE~T~E~S~T~-------------
eN 226 002520 OOOOOUG .1I0RD TN40 

'" 227 002522 OOOOOIlG .WORD TN41 i,j 228002524---- oooooor; .IiORD -TN42-------·-
O·~ 229 002526 OLiOOUOG .IIORD TN4l , 

!91 230 002530 auaOOOG .1I0RD TNIo4 • 
[;01 - 231 002532 042702- .IIORD TN45 'TORflKT-PlnrGRDI,->a-lO 

efj 232 002534 0103314 .\lORD TN46 .hEADER VER IFY TEST 
r.~ ,33 002536 043506 .WORD TN47 .FORtlAT TEST 
I;~+ 23L 002540-- OOOOOOG- tiWORDTNSO r--------~---------------------

.~I C!~5 
~'-;l 2j6 

.~ ~;~--------- ,----

~ ~~~------
• ~ 241 

;'" ,42 

---------------------------------J-------------------------------------------------~--------------------. 

;C"I 243-- J 
()7.l 244 • 

"" 2" 5 • DISK DRIVE SEEK TABLE s;! 246-- ,---------------

ed 247 J 
I;~': 2108 .THE DISK DRIVE SEEK TABLE CONTAINS THE CURRENT COMMANDED 
r:,. 249 J ClL ,NDER-A 0 DR ES S--orEACH"'1JrTHt:DlSlrURlVES'.--nl;..E--------------

.~;q: 250 'CYLINDER ADDRESS WORD FOR EACH DRIVE IS UPDATED 8Y THE 

PI -~~~ _: __ ~~~T c6~~~~~r~R ~N~~~!NS~~!~~ ___ !HE _~~~~ __ ~R IV~!_~ ____________ _ 

O'-:--i 253 
[,;1 254 J 
r3-;r- 25 5-0o-~5 42 000000 CtL .oRr-.\lOR 00--- -----,-llR1vc-o-tUHKUIUEO--CYUNDER-A'DDR£SS 

.~~" 256 002544 000000 .WORD 0 1 
',6 257 002546 000000 .WORD 0 • 2 
C;; -258· 002550-0UOOOO .ljOROo- -----------,-------3' 

.~ 259 
r,;;; 260 I I I 261- H__________ • n_~_ ------~-----
~'~ .~ 
~~~·i___I---
I ~.:: 

:~-
~I 
~-­

et,j 

---------------------~-.----~--.-.--------

f" el"',f! --------
lL;~ ----
.l~i------­

l] 

~ 
~~---



• SMOIA.MAC MACRO '06-03 21-API-78 00102 PAGE 5 

1 • 
2 J 

y 3 • • 
,.1 2 5 ,CONTROLLER R~GISIERS THAI WILL BE USED TO ELIMINATE 
~ ,- • fHIS fAaLE CONTAINS THE "ASK FOR EACH OF THE DISK 

,6 'UNUSED aITS IN THE REGISTERS FOR TESIING PURPOSES • . ~- -------~ 

[-;:1 9 • 
1;1 ---10-00"25;)2 107511 REGMSkt .wORD-1U7S7T---'-OlS"KtlINnol AND SfiTU~nER-MASK 

.~-! 11 0025~4 140000 .1I0RO 140000 'UNIT-HEAO-SECTOR MASK 

~I-: 12 0025~6 000001 .VORO 1 .CORE ADDRESS MASK 
;~ 13-002~60-UOOOOO .1I0RO--0. WORD-lOONT-''ilSr 

e!" 14 002~62 176000 .VORO 176000 JCYLINDER ADDRESS MASK 
i'-l 15 002564 000000 .VORD 0 .OISKSUTUS DUM"' MASK 
["j -16 -002566-000000 -.II0RO-0-- 'OISK--ERROR-REGlSTER--OUMM' MASK 

O'~;~ 17 002570 ooooau .II0RO 0 'weSR REGISTER DOM"' HASK 
to,;:) 18 002~72 000000 .1IC1RO 0 .OHSC REGISTER HASK 
'tm-~190Q2574 -000000 _IIORO 0 --------.OUSH "ASK - - -------

.~" 20 002576 OOOOOU .1I0RO 0 .OBAR MASK 
I; 21 002600 000000 .VORD 0 .0veNT MASK 
kH 22-0026C.l2---000000 -"" ORO -0 iOeYlMASIC------

0-:;; 23 002604 000000 .kORD 0 J 
- ;~,; 24 002606 177774 .1I0RO 17717' ,STR IP eliRE ElTENTI;:ON::.....:"~A~S:.:K=--________________ _ 

Ej 25 -002610--000001 .1I0RD--r illseAR---REGIS1ET-M-nK 
•• :"1 26 , 

i~ -~~ H_ --- --- -- --- h !------
e'-~ 29 J 

G,: 30 !il 31 -------------- --

0:",; 32 J 
'I~;:'l 33 , 
[:;;r-- -34 - ---- --------- J--

-----------------------------------------------------

e:;;: 35 , SLIDING ONE CONSTANT TABLE 
1;;1 36 J 
t" 37-- j 

OJ~ 38 'CONSTANTS ARE USED IN REGISTER TESTS P 39 i. 
il'! 40 j er;1 41 .GLOIL S10RG.SOORG.CNSTNT to 42 ~ ___________________________________________________________________ _ 

13 103 J 

.~' U J ~ 45 002612 000001 S10RGI .VORO 1 • 
~~J 46--0026'-.-000002 • 1I0RlI 2 J 

.H~. 47 002616 000e04 .IIORO 4 J 
.. 48 002620 000010 .II0RO 10 __ ....;.~ _____________________________ _ 
I.;; 49-00262Z-00002U .-VORO-20-- J 

• .r 50 002624 Oll0040 .veRO 40 I 
51 002626 000100 .IIORO 100 • 

R------.:Z00263U-00020U _IIORO--ZOO • 
• ~ ~3 002632 0001000 .V(,RO 400 I 
_ ~ 54 002634 001000 .VORO 1000 J 
G~ 5~ 00263~-00ZOOO .II0RO 2000~--~'----------~-----------------~ 
.~ 56 002640 Cl04POO ."ORO 4000 , 8 H 002642 lI10000 _~II~~~ __ ~Oo.o=o=-_-=, _____ ""'7" ______________________ ~ 

!;J 
e~ 

8 
("'I·e ----------() 0 .. 
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,..-.. 
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58 002644 020000 'WORO 20000 J 
J ~ 59 002646 0.0000 .WORD 40000 "R .. ~ . ;i_E0265o 100000 l'ORO 10::::, .. ZERO CO •• , •• , "BL' 

• 4 " 6' J 

~ 

.!, . 65 J 

r0 b6 002652 177776 SUORGI .WORD 177776~ __ ~~ ______ ~ ______________________________________________ ___ 
i~i 67u00265~7n75 .1I0RO.77775 J 

era" b8 0026!16 177173 .WORD 177773 t---69 002660 177767 .WORD 177767 J 
10 70-002662--1"17757 .WORD--177757"--,-

.:" 71 002664-- 177737 .WORO 117737 • :"1 72 0026b6 177677 .WORO 177677 • 
~I 73 002670-177577 .WORD177!177~--J~-----------------------------------------------------------

.Si 74 002672 177377 .WORD 177377· J 
f,l 75 002674 176777 .WORD 176777 J 
~ 16 002676-175777 ".WORD 175777---·~"~----------------------------------------------------------

e~.!., 77 002700 173777 .WORO 173777 
~ 78 002702 167777 .WORD 167777 
~:I 79 002704---157777 .WORD15777{·~--~-----------------------------------------------------------

.~ 80 002706 137777 .ItORO 137777 
~ ~~0~~710 ___ ~~~ ;~~~O 077777 __ ~ __________________________________________________________ ___ 

~ 
.~~ :; ! 

1251 85 --.-------.--. l----H IX E"o-c1) N STA Nil A Bt E 

.~~ 86 
~:'I . ~~--------.-. " ..... ~.--.... --. --t--9 . 89 002712 000000 CNsnlTI .WORO 0 JALL ZEROS 
!~ vO 002714 052525 .WORD 052525 J CHECKERBOARD 
F." 91002716--125252 -.WCRD-12525l------.REYERSe--CHECtcEItBOARD 

• . r- 92 002720 177777 .WORO 177777 JALl ONES 
12 3 

~I !,-----. r------ -------------~--------
.~~::! J ODT FIllER CONSTANT 
't=:·97 S£e'Nll N-t)- ERR 0 R-1iA1:1'-REG"I S TU-l-..... A~GtE~(C,..,PD1Utt-1RHE ... G,..,IHS:-'1jr1:E,.RMtS1),---------------------------------
" .13 98 J 
: 99 002722 000000 REGOI .WORO 0 .DRIVE CURRENTLY UNDER TEST 
- 00 -002724--000000 ·.WORD-a-- JFULEI},-eSINU .. BC~R.::..:..:..:..-=:...:.....--------------------------

101 002726 000000 .~ORO 0 ,REFERENCE DATA 
102 002730 000000 .WORD 0 JACTUAL DATA 

:1 -103- 002732---000000 .WORD 0 J SUB TEST NUHBER 
104 002734 OOOOUO .ItORD 0 .LAST SUBROUTINE JUMP ADDR. 
105 002736 000000 .WORD 0 JCPU STACK ADDR • 

~~-J.------106----.-------~---.- J .. --.---.-.-----.. -.-----.------
46 107 J 

--;; 108 , THIS CONSTANT IS uSED TO ENABLE ODT TO BE LINKED WITH 
G9\ -109 _____ H" __ • __ • rTHE--DHGNOS1"tC""nAND ·USED-U'A-SnWDATON-e SIS IEM--------------------

.~ 110 
f;j' 111 t: 11 2--·-- T 

.~ 113 .HOBL sseON 

f'i 114 ___ ~ • 

. ' 

----~-.. ---------------------------------------------

.:~, 
[ ,~~·t CLI ______ _ 
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115 
116 

UCRO '06-03 2t-APR-78 00a02 PA'E 5-2 

• 
J 

_ 117 • 

0J n8- • 

START ROUTINE 

'),'1 119 • 
. t:j 120 • SECTION 10 TEST CODE 
~ '-;:1 003000 .-3000 .START LOCUION -3000 

.i~ 122 • 

Il=' 123 • I, 124 003000 01Z7Do&J00776 ST.~-"OV al1CSR-Z.SP .POINT STACK TO SAFE YALUE 
.'. 1d 003004 010600 HOY SP.RO .USE ao TO CLEAR CORE 

, • 1~6 003006 005720 TST (RO)+ .LOOK AT PROPER VECTOR 
,. -'£7 00301lr-00so .. 0 CORcr-CLR-.-----;;(RO)- .-UTEICHiC"--- ::c.:..:..-'-.:=-::.c:..;.;'--_____________ _ 

.B~-; Z 128 003012 010040 MOY RO.-UO)· .ENTER 'ECTOR TRAP 
,. 129 003014 005700 TST RO .CHECK IF LOAOEO LOCATION 0 
;~I 1~0 003016 ·-OU1401 ---SEI;'----CORE1 iEXIT-lI~·-"YES------":..c...:.~~:.:.....;~-------------

.@-H~ .00302~ ~~1~3 r ____ ~ORE '~~A~A~ __ . 

O~ 13£ • 
r,~j 13'5 • 
r;."'- 136 Q 003022-00S04-6 COREl I CLR---=UPY- .-S·E"rPR-Cn:e-Ssu·-m"T'lTu"l!"S-n;lIoIl1RInDr--------------

.~!;::1 137 003024 012146 003032 HOV apSVORD.-UP) 'LOAD R __ ElURN ADDRESS 
· ~~ 138 003030 OU0002 RlI .fAKE INTERRUPT 

'::I 139-003032--0(jS737 001104 PSII~·TST ny"put .IU:YBlIUO-SET\W""-o -------------------
.",! 140 003036 001402 BEQ TSTART .fIIO Gli ON 

7~ 11442' 00304~ __ ~0~1~.1 OU61!.0 ~HP TTSTART .SET UP REAOERIPRINTER 
,. .. . .-'----'----'''------------------

O-~, 14! • 
i~ 144 003044 004537 015644 TSTARTI JSR R5.ADRSTP .SET UP PARAHETERS NOV 
! r---- 145 .--- -- ------.- . • •• ii-••••••• If •• itt •••• Ii ••• -•••••••• -•• it ii. it it it .. .-it •• ii·. i-itliit it it .;:-:.:.-:.::-::.:-;:.~.,-;::.c=.-=.'::'.= .. ::-.::-,.::-:.::----------.'L' 146 003050 005131 001244 TST NONCON .SEE IF SWITCH REGISTER PRESENT 
:~ 147 003054 001014 SHE TSTCON .CONTINUE IF fIIO PARA~ETER ENTRY 
13,J ----·,48 003056--··00~711- ·1]01242 ----TST--NINPUT- HEst NO TEST INPUT· .. ---.-...... ---.---------

~.~J 149 1I03062 001011 BNE TSTCON .CONTINUE IF NO 
I~~'; 150 003064 OOSHl 001104 TST TTYPUT JKfYBOARD? 
r·"i -'51 003010-001006----··-· BNF--TSTCON -"'0 ON··IF YES 

.!~ 152 0030n 013700 171570 STARTA! HOV CSIIR.RO .ENTER FIRST PARAHEHR 
;~ 153 003016 010003 MOV RO.R3 .SAVE IN R3 ALSO 
I) 154 (j031 00- h·,00513---··-h Bhr-UEPfl .SETAEPEAThFL.AG--IF'NrCTTTH 

.I-:;;,~ 1S5 003102 005031 001220 CLR REPFLG .RESET REPEAT FLAG 
r;.: 156 003106012704 001312 TSTCOHI KOV IISKIPER.U .SET uP TO CLEAR ERR(jR LOCS. 
~~,'i 157 ·003112-··-010401---·--·-- · .. GV---R4.R1--··.· ---.-----.-. .-"--~------------

.~' 158 003114 012102 001332 KOV aRTRYIN.az 
4' 159 003120 160102 SUB IU .R2 • b; 160 003122--I106202- .---.. A SR--"R 2 ----, ---.. ---------

.~ 161 003124 005014 STST1. ClR (R4)+ .CLEAR LOCATION 
1"1 162 003126 005302 DEC R2 • 
i •• ; 163 -003130--001375----- BNE nST1 • 

• ~ 16' 003132 005031 001236 CLR PASCNT .RESET PASS COUNTER 
r~ 165 003136 005731 001244 TST NONCON .TEST CONSOLE MODE AGAIN 
r.~1 -·'66 003142""- 001046-·'--·_·-' --- ·BNC-51 CLR-- '-ST ARr-TESll NG,f'-Nll"flD"~l,..,E' ... R ... Or-------------· 

.~ t 1b7 003144 OU5731 01]1242 TST NINPUT HEST NO DISK INPUT 

~" 168 003150 00104~ 8NE STClR .CONTINUE IF NO 

.5; 169 ·003152-·-005737-00'-1"04TST TTYPUT fKEY80ARO"?---- -------------------."J 170 003156 001040 8NE STCLR .CONTINUE IF NO 
~ 111 003160 0421UO 177400 BIC 1117400.RO .EXTRACT STOP TEST NUMBER . . .-- ._-- _. . --... -.- ... - -. _ .. _._._._._ .. _---_. __ . -=..:..:..:.:.::..::.:..:..---------------
~ ~, : 

·Li.--A-. ______ ----
• .~:i , 

----(J-. - ----- -·---~O:----, 
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e' ~IA."'AC HACRO Y06-03 21-APR-78 00102 PAGe 5-3 
~- ,~ 

/ 172 003164 042703 100377 BIC .,00377.R3 .EXTRACT START TEST MUMBEI 
.~ 173 003170 000303 SUAB R3 , 
~6 174 003172 012701 001210 HOY DSTPTN,R1 ,POINT R1 TO STOP TEST NUMBER LOCATION 

(, I 175--00317O'"U1002'- tiDy RO,(Rl" ,SAn ENDINIrIl:SlIHrH6";=":':==~::':':::'::';:":':=----------
")0 ' 176 003200 010321 HOV R3.U1>+ ,SAVE STRTING TESTNUHBER 

,3, 177 U03202 U00240 NOP Pin 8 -003204-000000 'WU,..f----------." IIUrFOIrllPEJrA10R ... -----------------~ 
• • 179 003206 005737001250 1ST CSIIICH ISEE IF IN SCOPE HODE 

6 180 003212 0014U3 8EQ TSTCA .CONTINUE IF NO 
7 81- 003214---0U5000- ClR--RU--- fMAKE-DRIVE-SElE'CTlOtrDlUVcLERlJ 

.~~-l 182 003216 005002 CLR R2 , 
101 183 003220 000&15 BR TSTCB 'CONTINUE INIT _ 
!,o1 1114 U03222- 013700-171570 ISICII HOY---CSURjRU JPUT-TEST'DRIVC-PARAME'ln-s---nrrrn 

.f~ 185 003226 lJ10002 MOV RO.Hl HNABLE AuTO SWITCH FLAG IF APPl. 
~~l 186 00323U 0427U2 157717 SIC ,1157777,R2 ,EXTRACT AUTO SWITCH 
I~'; 187 003234---010237----nU1100HOY--R2.AUTOSIii r--------------'- -.:..:..:------------------

.';-. 1!SB 003240 010002 MOV RO.R2 .SAVE IN R2 ALSO 
"'I 1119 U03242 042700 177600 SIC 11177600,RO ,E>'TIUCT END DISK NUMBER 
!,:I 190 003246--- 0427U2--160377-8 IC---D160377.R2 • EXTRA'CrSTARTING-DlSK-HtJJrBCl' 

.:;1 191 003252 000302 SIIAB R2 • 
~~ 192 003254 010021 TSTCBI HOV RU,CR1). .SAVE LAST DRIVE NUMBER 
~; -193 003256- 010221----- ---- -HO V----R2.< R 1 ).- J sne--BEGINNI NG DISK-UR rvr'NUHlIER .L 1~4 003260 013737 001212 001232 STCLR: hOV STRTN,CURTN ,ESTABLISH CURREfH TEST HUMBER 

, ~ 1y~ 003266 013737 001216 001234 MaY STRTDSK.CURDSK 'ESTABLISH CURRENT DRIVE NUMBER f;it-- 196 003274---0127UO-001336 HOY----IIERRTAB.RO IGET ERROR-IABlE-ORIGIN AODRESS------------
O~ 1'77 0033uO U12701 000010 HOV IIB.,il1 ,SET UP LOOP COUNT 
~ 1~8 003304 005010 ClR (RO). .CLR RETRY COUNT lOCATION 
:,,! 199 003306-- OU5301-- -- OEC-- R1,DECREMENT LOOPCOUNr 

od 2(J0 003310 OU1375 B/lif .-1 .REPEAT IF NOT ZERO 
f,:j 201 003312 0000U5 RESET ,RESET 1/0 

~'~ - -202 003314---0047.57---015414 JSR--PC,TTYSET )ENABLE -iNTERRUPTS-FOIf-lCETBOUO .29 203 003320 004537 016352 JSR R5,OKINIT ,INITIALIZE DISKS 
m 204 003324 000137 003532 JMP PARINT ,GO TO PARAMETER INTIAlIZATION 

0';-, -205 003330-- 005237--- 001220 SffEPn:-r-INC-- REPFLG----JSET TEST REPEAT FlAG---------------------
.r:,! 206 003334 04270U 010000 BIC 1110000,RO 'MASK OUT TEST PARAMETERS 

'~ _~~~ 003~4I~ __ ~~O~O~___~~---~STCON ,CONTINUE 

209 
210 

1::\ -211'---
• 
J 

----------- -- -------- ------- -- -,,----

--------------r---...IEST-CllN IROC ROU il~~------------------------

• .~;i 212 
S~i 213 J 

IF ROUTINE 
.~: ~~~ ------c---------~'-n-u~! r;-5 CONTAINS C~LL IN' PRO~~~-ADDRESS 
~ 216 WAS CALLED AS A RESULT OF DETECT_l~ON~ ____ ~ _______________________ _ 
43 211-- J ---oF--ANT-eRROR.-

.Ii 218 J 
7s 219 J 2. CURDSK= CURRENT OI_::.S~K...:N:.::U:.:H.:..:B:.:E~R=_ ___________________ _ 
'I' 220 ,. .47 221 • 3. CURTN = CURRENT TEST NUMBER 
,. 222 • 
49 223 JP1tttGfOlf'-ex ITS TO-APPROPlfllTCTEST-ROU fINE UK .;;0 224 • HALTS DEPENDING ON SPECIFED ERROR PARAMETERS 
" 225 
';';1 226 .a 227 
~ 228 
1--+1----

·~1,L--.. __ 

• 
J 
.GLOBl INTCNT 'INITIALIZATION lOOP COUNT 
J 

ft 



. SHDlA.JUC HACRO YOo-03 21-APR-78 00.02 PAGE 5-4 • 229 , . 
230 , 
231 003342 004737 015414 ISTCIl' JSR PC,TIYSET .ENABLE INTERRUPTS FOR KEYBOARD • 

,~jr-----232 -003nO-00573'-l101322 1ST ERRFlG ,EnCRS? 
233 003352 001461 BEQ TNTST .BRANCH If NO 

_ 234 003354 OU4737 015440 JSR PC,RE'SAV ,SAVE CONTROLLER 
1·1 235-003360-1105737-001104 1ST TTYPUT 'KEyStJAltlfr---------------------

236 003364 001012 BNE STOP .SAVE CPU IF YES 
237 003366 '005731 001244 TST21 TST NONCON ,CONSOLE HODE? 

1,+-1 ------238 00337Z--00140"---- -- -eEQ--YST1 ,CONT INUe--IF-yeS,...--------------------
.:-:;; 239 003374 005737 001222 T5T NOSTOP JTEST NO CONSOLE CONTINUE ON ERROR FLI. 
~ ,40 003400 001046 SNE TNTST ,'0 ON IF DESIRED J==,o -241 003402---000403- - -- --- BR----STOP--- ,HALT If NOT -=---------------.-----

." 242 003404 005737 117570 TST1' 1ST CSIIR ,IS STOP ON ERROR INHIB nED? 
,2 243 003410 100442 BHI lUST ,CONTINUE WITH NEXT TEST If YES 
" 24& 003412 --013700 -001234 StOp-r-HOV--CIIROSGl(O JESTABlISA FncEO-DTSilrkW·E~'Nrr.O;,-------------

.'" 245 003416 U13701 001232 HOV CURTN,R1 .eSTABLISH FAILED TEST NO. 
I-;;;J 246 003422 010037 002722 HOV RO.REGD ,SAVE CPU REGISTER ,r,;;r- 247003426--U12700----002722 HOV--IIREGO.RO r - -------- d ______________________ _ 

.~ 248 003432 OO~720 TST (RO)+ ,POINT TO NEXT ENTRY 

1
!8l 249 003434 0101,0 HOV R16CRO)+ , 
3250003436-010220 KOV--R2.(RO)+ J 

.:>01 251 003UO 01032u HOV R3. (RO)+ 
1;;1 ,52 003442 010420 HOY R4.(RO)+ , !;;-r-- '253 00341.4--010520----- HOV--R5.(RO)+, 

C)~ 254 003446 010620 HOV SP,(RO)+ ,INCLUDE STACK POINTER 
:"1 255 0034~0 013700 002722 HOV REGO,RO ,RESTORE RO 
1",( -256 0034~4 --U0573r--oon04 TST--'TTYPUT-' .kEYSOlltll-A'CTlV ... E .... ?--------------------
,,~~J 257 U03460 0014u2 BEQ TST3 ,GO ON If NO 

v 258 003462 000137 012030 JHP TTFRR 'PRINT FAILURE If YES 
2. --259 003466- 005737 H 001244 ISTll TST-- hONCON-- .CONSOLEU(lII"C'HF'ST?"-----------------

O~ 260 003472 001002 BNE BOOT IBOOT EMULATOR If NO 
i~L·. 261 003474 000000 STOP81 HAlT 'QUIT.··.·····.· 
~!-, ----2t2 003476-000415--- ----BR-----PARINr 

@- 263 
'-'; 264 J 
~ . ..I 265- ------------- j ---------------- ----------.------

.. ~~ 266 003500 004537 004020 BOOTI JSR R5,REBOOT 'LOAD SOMETHING INTERESTING 
r-,~ 267 , r"l 268------------ .. ------- r- --------------------

0:;';, 269 , 
t;;;' 270 I 
B--271 -003504--00573T,r0'12Z0 SIPISII TSr--RE'PHG ,rrTESrS'E1l1J'EffCEIlfB"'E REPEATED? 

" 273 003512 000131 003720 JHP PASINC 'JUMP TO PASS INCREMENT If YES 
.. ~." 272 003510 001740 BEO STOP ,STOP HERE If NO 

.;:;; 27400351~023737--001232--o012'O IN~tHP CURTN.STPTN fUDING.EsrNUP'BER?- -------------
e;:'-, 275 003~4:4 001406 BEQ LSTTST 'BRANCH IF YES 
~ 276 003526 005237 001232 INC CURTN ,INCHEHENT CURRENT TEST NUMBER 
r.;t-----277 003S:SZ--U1270U-001112 PlRllrrrMOV--,SKCNTiRU ,PDIHr-YOTLAG-CLEAIrTOnnON -------------

.:.=l~" 278 003536 013777 001052 175326 HOV INTSAV,iINTYEC ,LOAO .INTERRUPT VECTOR 
•• 279 003544 013702 001072 HOV INTVEC,Rl .ENHR PRIOR ITY LEVEL 5 
49,280 003550---005722----.51 <R2)+ ,-------------.------ ----------------

.;-;:;; 281 003552 012712 000240 HOV 1I,40,(R2) , 

~ ~:~ ~~~~!~--~~;~~~~~~~~~ INlll.,,--~~:--:~N!~~!,R1 !E~!~~L.~_':!_!__~OP ~UN'!. I_N.......;.R_' _____________ _ 

.·~,l 21S' 003564 010220 HOV R2, (RO)+ ,CLEAR LOCATION 
r,:~ 21S~ 003566 0053;)1 DEC R1 ,DECREMENT LOOP COUNT 
1--- .. --------------- "--'-" --- ------------.-'"--

.~ 
f 

~ 
"j~ 
\'- j 
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. 286 003570 001374 BHE IHITlP 'REPEAT IF NOT DONE 
~ 287 003572 004531 004034 JSR RS.ClRBUF 'CLEAR DISK BUFFER AREA 
~~ 288 003576 004537 004276 JSR RS.RQUEST ,GO REQUEST F~O~R~M~A~TT~E~R~I~F~M~U~L~T~I_C~P~U~ __________________ _ 

P.
89-00360Z--00577~175'72 151 ;rOl:SR jERROlr-STULf "1. -- L90 003606 1u0002 BPt r.ITCLR .GO ON IF NO 

- 3 291 003610 004537 016352 JSR R5.0KINIT .INITAILIZE DISKS 
4 292-003614-li226U5------ FftICLRI CHP (SP>+.SP JPOP--R"5--0F~Ck 

.;Sj 293 003616 005737 -001322 TST ERRFLG ,ERROR DURING PAST TEST? 
!ol 294 003622 OU1404 BEQ .+10. 'CONTINUE IF NO 
111 -295 003624 -- -005031---001322ClR--EKRFlC "JRESETERRORFUG----- ----------------------

.:,-, 2<,16 00:'630 UO~237 OU1324 IhC ERROl( ,INCREt1ENT ERROR COUNHR 1==2Y7 003634 013700 001232 HOY CURTN.RO .ESTABLISH TEST NO. INDEX 
10 2'18 003640-- U05731"-001100 'ST--AUTOSII- IAUTO SIIITCHDESIRE1l?-e 11 299 U03644 0014U3 BEQ .+8. ,CONTINUE IF NO 
~ ~OO 003646 012777 000200 175162 HOY 1200 •• AUTO 'TURN AUTOSVITCH ON IF YES 

301 003654 00630U-- -ASt---RU JHAKE VALIOIiCRDD-INDE"')(~O;"F~I"'E""'S""I-"'N"'O""'.--------------
302 003656 012777 OU0041 175114 HOY .SYSClRI8ITS •• DCSR'CL~AR FORhATIER 
303 003664 005737 001074 TST ECC ,IS THIS AN ECC CONTROLLER? 

~I ~04 003670-001402----- - -SEQ---COTESr-----JRUN NORHAl TEST" SEQUENl:r-E~lF~N'"O.-----------------
305 003672 000170 002420 JHP .TNORGA(RO> .RUN EOO TESTS IF YES 
306 003676 U00170 002276 GOTESTI JHP iTNORG(RO) .RUN NORHAL TESTS IF NO 

n 3U7 U03702--023737-- 001234~01-Z1t-t1lT"'f""T"-CHP---CURDSK.STPDtr--'HAVE-IIE--TESTEO-ALL-Of.HCDT-I'"'SK"'S ... !---------------
308 003710 001403 ,SEO PASINC .GO ON IF YES 

,.' 309 003712 OU~237 001234 INC CURDSK .REPEAT TESTS ON NEXT DISK IF NO 
, !~1 0- 003716----0lJ04j;)--------- -Bk---TNINT T----------------------------------------------

311 003720 005237 001236 PASINCI INC PASCNr .INCREt1ENT PASS COUNT LOCATION 
~12 003724 005737 001104 TST TTYPUT .KEYBOARO? 

H-313 003730--001402--- '---BE~--PINC1 ---- -'GO-ON IF-NO----------------------------------
316 003732 000137 011640 JHP PASS .GO TO PASS PRINT OUT IF YES 
31~ 003736 005737 001220 PINC11 TST REPFlG JREPEAT? 

---316 003742---001016-- -BNE--- TNINTA- JFINISHUP-JF-NO---------
317 003744 0137UO Ou1236 HOY PASCNT.RO .SET RO TO PASS COUNT 
318 003750 OU5737 001244 TST NONCON JOO WE HAVE A CONSOLE? 

J1 -31~ 0037~4 --001410- -----flEO--HALTS-- JENOn--IF-NO----- --------------------
.:;,\ 320 003756 000137 003500 JHP BOOT ,SPIT OUT RESULTS IF YES 

~33 ni~~ _~~376~ __ ~~_~~~~_____ ~~_ HALTS .ENO A!_~~~~ _______ _ 
I" .1'5 323 • 

;,1 -~~~------------------------ -! --- -----_.----
326 003776 .=3776 • 
327 003776 000000 HALT81 HALT .END IT riERE 

~~1------3 t 8-00400(}-- -013 73 7--Q01-Z1o--Q01-13-t----TNfttHT-H 0 Y $iRl' DSlCTCU RDS' IS ETlJP--f'IIts-r-ttnr:-u t UU EN I U UK 
eB~~ 329 004006 013737 001212 001232 TNINTI HOY STRTN.CURTN JSET UP FIRST TEST AS CURRENT TEST 
~ 330 004014 000137 003532 JHP PARINT .CONTINUE REINITIALIZATION 
'" 331---------------- - ---------- --------,--------- --------------------------------------

... 332 J 
f-;;- 333 

334 -----
"; 33" e41 -
u 336 
4'. 337 -------

--------J--

• 
• EMULATOR BOOT ROUTINE 

------------------,--J--.:T .. T_-.-.~.-.-. .--._._.-._.T __ ~ .. ~----------------------------
e ;~ 338 

~.::. f" 339 
I~) -340 ,.-----

er_" 341 004020 013700 001322 REBOOT I HOV ERRFlG.RO .LOAD ERRFLG INTO RO 
t~;L 342 004024 013704 001232 ti_~_y __ ~~~'-~ .. R4 _____ '_L_OA_D_END_I-N_G __ T_E_S_T_N_U_M~B_ER _________________ _ 

l"'; e ;: 
f-:I 
\ .. ' .. '-------

J 
J 

------------ -----------------------------------------
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343 004030 013707 001214 HOY EHULAT.PC .BOOT UP THE E"ULATOR 
• 346 I CAN IT DO ANYTHING NOli I 

• 345 I 

C -346 • 
., 2 . ~4 7 • 

1 ... 48 • 
"I -:n.9- -------------------------..,..------------

13"7.-i 350 
,-;;1 351 
i::r-- 352 

8~' 353 1-; 354 I 

•• ~: --;~~- 007012 ~LRCNT.I-OBU~-S-~OD8Uf-10> 
!"I 3 .. 7 • 
i::;r--- -358 ----------------------:,------

8!~~" 359 004034 004537 015474 CLRBUFI JSR RS.SAVE .SAVE CPU 
j" 3bO 004040 1J12700 0,.4302 HOY .OOBUf-l0.RO JUSE RO TO POINY 
G. '3610040U-01270r-tJ07012 HOV----IICLRCNT'iR'-----nJStlf1Tn-C1fUN~T-------------------

8";71 362 004050 006201 ASR R1 '"HE USEFUL 
~ 303 004052 OU5020 CLRB1 & CLR (10)+ .CLEAR MEMORY 
!-,~! 364 004054'-00~301 OEC---R1--- fDECREHENT-COU'"'R""'f'l"'ER..---------------'-----

&':;-1 36~ 004056 001375 BNE CLRB1 ICONTINUE If NOT ZERO 
i~ 366 004060 0045~7 015510 JSR RS.REST JRESTORE CPU IiJ -'36T'004064--G00205 'RTS--R5' JANo-Exrr-------------------..:..----

8~ ~8 J 

.~ -iH ----~~;-~~;- LRCNY,.IOBUFS-<OOBUf-10> 
:;;1 372 • 

BUFfER CLEAR ROUTINE .....• -....• ~.~.~.~.~.~.~.~.~~~.~~.~.~------------------------------------------------------~---------
.CLEAR COUNT 

· .• i 37r ,- ------ ----------. .'-----SEEK--UHE OUT LOD'P----------
Gr~;;j 374 

~1 --;~~-------,---.--, 
8;::j 377 

,-;:;. 378 
~;:;t- 379' 

o"j 380 
,;;:1 381 
!;.,;.... '3c!2 J 

.'~ ~83 004066 004531 015414 SEKTIMI JSR RS.SAVE .SAYE CPU RE'ISTERS 
~ 384 004012 012701 000003 HOY 13.R1 .SET UP MAXIMUM TIMEOUT LOOP 
Et----385 00'070-004531---016332 JSIf'--U'.DTS'KJD JSt'T-Uf>-IfISICSELECT-a"'ln.::..:.:....--------------

."1 31:16 004102 004537 004276 JSR R5.RQUEST .REQUEST fORMATTER 
~L 387 004106 010277 174670 MOY R2.aOUSH .SELECT DISK 
t'~i 388 -004112 --000240-- NOP----- - jllA IT FOR SELECTION 

J ••••••••••••••••••••••••••• 

• .,--------.HI5 ROUTINEl'S'SUES-'T"St'EJr'1I1ffiCYL IN CURRENT DISK 
J • IT THEN ISSUES A RECALIBRATE AN USES A COUNTER TO 

ESTABLISH A WAIT LOOP SIZE FOR TI __ M~I:....::N~G-=A_S~E~E~'~.~ __________________________ ___ -----------------;,----- -

8',~1 389 004114 0002 .. U NOP 

~: 3~0 004116 005777 174610 TST iOSTAT .DISK OUT THERE? 
.. 391004122--'100044--· 8PL--SElCER-- .UITNO----

8" 392 004124 013777 001044 114656 MOY MAXCYL.ilOCYL .LOAD MHCn 
:"1 393 004132 052777 000002 174640 BIS IISEKCMO.ilOCSR .LOAD SEEKCOMHA::N.::.D __________________ . 
i.,' 39~ 'OO~140·---005277-17~634 INC--QDCSR- iSET 'O'SIT---

.:;;;-. 3'J5 004144 012700 177777 SKLP11 MOY 1I-1.RO .LOAD LOOP COUNT R 396 0041 SO U00240 NOP • 
:l"C397 004152·'-105771"-1.7 .. 46.34 SKlP. T STe---a OS. TA.T fSEEK.'DONE.1---' 

.-:;-, 398 004156 100405 BIU SEKOUT 'EXIT IF YES t" 399 004160 005300 DEC __ ~~, ____ JD~~,~~_~~~T __ SEEK._=L:..:O:....::O...:...P ______________ _ 
S· ;------ ----- - "'" -" -"" 

8-· 
CL ___ C ... --------.-------f '\- .-.. ------ (j .. 
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. ~ ~ . 

4UO 004162 001373 BNE 5KLP 'LOOK AGAIN 
.. {. .01 004164 00~301 DEC R1 ,DECREMENT OUTER LOOP 
~'6 402 004166 001366 8NE 5KLP1 IGET OUT OF HERE? 

~ 403-0U417~OU0421 8R SEKER .EXTTlrtfAVRT'"9'T-Fr'"T'IR""S",HCJ1e""O..-----------------
~'2 404 004172 012701 000003 SEKOUJI MOY 113~R1 .RESTORE OUTER LOOP 
" 405 004176 004537 004276 JSR R5~RQUEST .REOUEST FORMATTER ::1 40600£202"-052777--U0002>-'r74570 BIS IIREC~L~aOCSR iISSLJF R£CAC--- .-------------------
.~ 407 004210 000240 NOP J 

'61 408 004212 0127UO 177777 5EKOU21 MaY 11-1.KO JRESTORE LOOP COUNT 
fI: 409 0042'6--'05777--'74570 -S-ElCOlfi'-TSTS--.DSTAI 'SEEK-OO •• ET--- .::..:.::-=-------------------

.~ 410 004222 1iJ0416 BMI SKDON ,EXIT IF rES 
"~;;i 411 004224 005300 DEC RO .DECREMENT IF NO 
:.; 412 004226-0U13n--------BNE--SEKOU.- JtrOKAGAIN '-=---------------------

.'" 413 U042~0 U05301 DEC R1 .DEC OUTER LOOP 
:-,-:;~ 414 004232 001367 BHE SEKuu2 ILOAK AGAIN IF NOl DONE 
::::~----- -415 004234- 005237---0u1321 SEKEltr--IHC--ERRFlG J SOMETHING WRONGticr-uu;..I-r.(jrf-uHrE1>'RrE------------

.~ 416 004240 012777 000041 174532 SEKBK: MaY IISYSCLRIBn5~ilDCSR .ISSUE srSCLR 
~I'~ 417 OO£24b 004537 00£276 JSR R5,RQUEST IREGAIN FORMATTER 
II~ 418 00L252-0OL.537--o1551o- ._- JSR .-- R5,RESr- .RESTORE CPU-REGS-------------------

ec;, 419 004256 0002U5 RTS R5 lAND RETURN TO CAlLER 
:~ 420 004260 012705 000003 5KOONI HOY 113,R3 'COM~UTE lOOPSIZE 
f-;;:--·----421 004264-160103·------- -----SUS·---R1,R3 - -r-- --------------------

OL;j 422 00'266 OU5203 INC R3 J INSuRE LOOP E! ~~;O~4~!~---01?~~7-?-~1-~-10 ~O~---~~~!..!.~LP lAND HAKE NUMBER _P_E_R~H..:.. ________________ , 

.~ 425 

P.1 ! ~ *- -----------I! .... j 

• r----·------------------------------------
t)';:-;l 428 

1::-'1 429 • 
~i -4~0 004214--000161" BR SEKBI(' Ul(OI:EITE" 

0,;3 4.)1 

f1-:;~----------- -------------Jlf--------,--....,------------~-------------~-· I:;;j 
@»';::: 434 J 

r;-: 435 , 
r,,1 436 J------------

.~';;' 437 
',t, 438 ___ ~ ________________ ;---------------------------------____ _ 
I~,! -439- J 
~ 

.~,.'l 440 J l'~ 441 ___________________ ---; _______ .,--______________ --.:. _____________ _ 
;;01 442 J 

Qi-=-! 443 J 

~ 444 CONTROLLER REQUEST ROUTINE 
t- f- 445 ••••• t'"t' ....... -.... -~ ..... ~ .... ...,.-:;.~.r •• r----------------------

.~ 4'6 • 
447 

~---------44~-·----------------------,~--------------------------------------------
8:'6 449 • THIS ROUTINE REOUESTS COMMAND OF THE PHOENIX 
~ 450 J 211 CONTROLLER IF THE MULTIPLE CPU OPTION IS 
lil -451 1 INOPEunON • 

• ~ !;~ . 
I~:j- '-454 J 

e'] 455 • 
l"l ______ ~56. 004276 005737 001076 RQUE5Tf 1ST _~~~~~_':!.. _______ ~~.E WANT THIS CONTROLL_E_R_? __________ _ 
'" a;-: 
t'L ____ , ___ . __ ._----------------------------.-... 
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457 004302 00'434 BEQ ROEI JEXIT IF NO 4t 458 004304 OU5037 001150 'CLR INTFLG 'RESET INTERRUPT FLAG 
6 459 004310 1U5777 174464 TSTB aOCSR 'DO WE HAYE CONTROLLER ALREADY? 

~ 
460 004314-'0000r--" 8PL---R02- 'RI:O-UEst--n--It--rFNOii=.:...-:.==-=...:....:...-------------

,,),2 461 004316 U32777 000040 174454 BIT. IlBIT56iDCSR .IS REO.UEST. SE. T? 
1-;_ 462 004324 0014£1 8EQ RQ3 .EXIT IF NO r. -463 004326--000426--' 8R -'-'--RQ1 n:.HECK-FOR- ERROR·-------------------~ 

• 465 004336 053777 001102 174434 8IS HCPu.aDCSR ,REOUEST 211 
.~.; 464 OU4330 012777 000100 174442 R02a tiDY IIIN. TO .. N.6.aOCSR '.S.E.T I .. NT. ERR.UPT ... B.IT 

7 - --466004344-'00453r-1l17342- JSR---RS.WAlT 'IIAU-FOR-INtERRufS'I'f-------------------4t. 467 004350 005737 001150 TST INTFLG ,INTERRUPT? r., 468 004354 OU1407 8EQ RQEI ,EXIT IF NO .. . . 
i;ili' 1.69 004356- OO~037---00115U------ --CLR---INTFLGH ,CLEAR INTERRUPlrUGUOT A FUNCTlONflsnl» 

a:-" 470 004362 105777 171.412 TSTB ilDCSR 'DO WE HAYE THE 211? 
:',., 471 004366 100406 8HI R01 ,CONTINUE IF YES 
I,-,r- -- 472 004370 -005237-001322------ R03t --INC----ERRFl'G-- i SET'ERROR-FLAG-n Ho 

4t~ 473 004374 042777 U00136 174376 ROEXI 8IC IlFUNc.aDCSR 'CLF.A~ FUNCTION bITS 
[;:" ~ 14 004402 000205 RTS R5 UNO RETURN 
:;;1475 00U04H --005777--nH70 RQ1-a--TST-- ilDCSR iERROR IN FOR"HTER?----------------"'-'------

0'-;; 476 00U10 100371 8PL RQEX IEXIl IF NO 
:;:-' 477 004412 0 .. 2777 U00136 174360 BIC IlfUNc.aDCSR 'LOOSE fUNCTION BITS IF YES i;;r 478 004420 - 05277r--000041-'-7'l35Z-- B IS---USYSCLRIBITfilrDtSR - I ISSUE -FORHUfETCrEllfffEfrE' 

.'~j 479 004426 000240 hOP 

~ ::~gg!!i~. ~~~~:~_ OO~l~'-'!mz:~~ ___ H~P~~ilDCSR lRE~f.LEC"!'_!C!.It.,!ATTER("E HAD IT ONCE) 

• ,. 482 00441.0 OU0240 NOP 
;'., , 483 004442 000240 Nap 
f,,·;484004441.--00075;;;-------- BR---ROEr fEnrcHRER--vn-----------------------

(I-:-;,j 485 
~,~l 406 

frJ-----487-

4tL_:H ______ . ______ _ 
II" 

- ---_._--_._--------- --_._---_._------_ .. _-------------------

r--------
'" ~: 491 

r:;~1 4't2 __________ ~'----------------------------------------t:;-.r------4C,3-----------·- J 

.~'; 4y4 J 

~ 495 J ____ ~~~~r_-------~Tn~rr--------------------____ ---:;; 496 J P"GRePl1 6-JAN-11 
4t~ 497 J 

f;j :~: 
SliO 
501 

I 
J PROGRA" HANAGER 

lUi 502. tHE-PROC;U''-IUNGER IS lfS'ED. TO DIRECT INput fRlIlI 
503 THE KEYBOARD READER.ONlY TWO DECISIONS ARE HADE IN THIS 
5u4 '1. TO VAIT FOR "ORE INTERRUPTS(READER) 

CODEI 

I~ 
----Su5- )------------2.TO-ENTER-COHHAND llNE--INTERPRETER •. -------------

.'" 506 j.;1 507 , ENTRY IS BY FORCING PC THRU . .::R.:..T..:I~O.::R _______________________ _ 
~1- 508 J BY A S'UBiOUTI14E-CA(rii-----· 

4t~";] 5u9 I 
_ '... ~ 1 0 I 

52 511 , 4t, ~11 512 • 
t.:;j :;13 004446 INUITI _____________ , _______________ . _____ , 
i~~~-----

ft'--

-~'~ 
\,71 0 
• 

,- ~'-------

\, I (') , 
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514 Itt 515 
004446 005737 001150 PMGRI TST INTFLG • INTERRUPT? 
004452 001034 BNE PM3 .GO SERYICE IF YES 

• 516 
(.1 517----------------------------~1--------------------------------------------------~----

-,,,, . 518 

• J 
004454 000001 WAIT .VAIT FOR SOMETHING 
004456 000773 BR PHGR 

• 520 .-
.;. 511 • 
. Ht=' 519 

6 522 004460 Oti4737 005346 PM11 JSR PC.CLI .SEE IF REAL COMM_A_N_D ________________________ _ 
: 7 J 523 ·004464-005037-005530- -ClR--lfCR JRESTI:R'NlfTB1T 

.~ S,4 004470 005037 005534 ClR ECHOEH .~ESET ECHO HOOE IF SET 
~ 5,5 004474 012737 007060 005526 MuY aOUEST.MS~ADR .IF BAD RETURN HERE _______________________ _ 
r;oi 526 004502-004737-005134 JSR ----PC. THOUl .our-PUr--A--?----

• d 527 • 
lid P 5,8 • 

~.~'-- -529004506---012737---007062-D05-5-i6 'MG11 MOY DPROMPT"l·MSbADR ,NOV--r1'RO"PT 
8.. ~.JO 004514 OU5237 005530 INC NCR .SET CR INHIBIT 

1
"1 531 004520 005037 005534 ClR ECHOEH .RESET ECHOEM IF SET 
""I 532 004524---004737-005134 JSR--- PC.TT'I'OU-r- r----- --------------------------------

0:-:::1 5~3 004530 005037 005530 CLR NCR .RESET CR INHIBIT R :;~-0~45~4--0-~5037 005522 ~~R Cl .. 00E .~~~_~~_~~~~~~~ M __ O_D_E_O_F_F ______________________ _ 
~ 01 

.;20 1 536 , 
. t;-J 537 004540 OU0001 PM21 .. An 

1,,1 5~8004542--00014t---- Blt-It----,PMGR 
Q~ 5~9 

JliAIT FOR INPUT 
--------1 SE E-VH A T-1T--Y-S-

f;;;1 540 , 
:;.j 541 004544--0U5737-005120 'M31 TS1' Tn!NT JREAOE~lNTERlfUPT?' .i;;I ~42 004550 001004 SNE PM' ,SERVICE IF YES 
~1 543 004552 005037 001150 CLR INTFLG .RESET INTERRuPT FLAG 
~ --S .. 4 --------p ,- JANOtONSIOER--THIS-ilNTBRUPI SPUIftOUS eR.1 545 004556 000770 BIl PII2 H.A IT FOR MORE 

e@j - H! -004~~0--~~~;00 ~AlT JH~~;-~-;--~-~;--;~AOER-BAD 
.I-:ot=:: -H~--00~-56~--00-4-7-37 004650 PflU ~SR PC.TnIN .GO SERRICE AND ECHO 

~ 552 004566 013737 005546 005746 MOV PPARMB.TTWORK .CHECK FOR Cit 
37 553 004574--0U5337--005746 DEC TlVCRIt- JL"DOIrKlOST-Ol-TAllORD 

8";;;1 554 004600 127727 OU1142 000015 CMPS iilTTIIORK.aCR .IIAS IT A CARRIAGE RETURN? 
~! 555 004606 001317 SHE PMGR JGO ON IF YES 
:'0 556 004610--005737-005522 TSr--CH'ODE JARE--VF--IN-CO"MANU-MODE7 

.~., SS7 004614 001003 SNE PM5 .LEAVE IF YES 
~ 558 • 
• 3 --559--·----------- --- ------- ,--------.--.-.--- ---------.--------

.1" 560 004616 U05237 005532 INC REOFLG 
~ 501 004622 000716 8R PM1 

I 502-- ---------.------- -J ---------- -------.- --------------------.-----

CD!~ 563 004624 012737 005740 005526 PH51 MOY DLFCODE.HSGADR .ISSuE LINE fEED HERE 
~ 564 004632 005037 005~30 CLR NCR .INSURE CR 
-~. S6S- 004636--005037--005534-- CLR-----UHOEH JRESET-ECHUIrolJ-E----------------------------.;0. 566 004642 OU4737 005134 JSR PC.TTYOUT .PRINT Il 
~ 567 • 

.SET REQUEST FLAG IF YES 

.SEE IF COMMAND 

-., 568-----------·-------------· J-.--.-----

.'''' 509 004646 000207 RTS PC R 570 1,·.;-- -- -- ------------------------ ----------.-
lAND RETURN 

.r~-l b ________________ _ ----------_._--------_. 



• 
571 • , . 

e 572 
6 573 • 

"!==': ' ,--nf : TTY INPUT ROUTINE 
• --577 • 

e. 578 • 
6 579 • THIS ROUTINE ACCEPTS INPUT FROM THE 
,--;580- ,---"'HOlfITGR AND snnSIT IN AN AREA FOR USE .'-;:1 !cS1 LATER AS A COMMAND FUNCION OR AS A UISKITEST PARAMETER. Gl 5ti2 , THE ONLY REOUIREMENT FOR DATA ENTRY IS THAT REGISTER 
,,;,1 -583' • -R4--POINn-T(f-TH(,,"CO"MANU-al.OcrUS'ED-nr-OEl'llf'rE-"UY BUFFERS e8 51S4 • AND SPECIAL FUNCTlONS.THIS ROUTINE IS CALLED ONLY BY THE i::j ~:: : MONIT~,~!NT!~~_UP_T_S~_R_VIC~ COOE,..:.. __________________ _ 

0-;:;, ~1S7 • 
r;;;-! 588 • 
j~;'1 589 -OOU50 005231 005534 • nINa INc;---ECHOEH--------.-serECHO-itODE---FllIC-OuTPDT 

.7.1 5'10 I 

~~ _55992'-0~~~OO~53~01-~474 ~SR R_~~_SAV_~ _______ ~~!~~!.~ 
119, I J 

e[~ ~Y3 00'660 00~737 001150 TST INTFLG .INTERRUPT FLAG SeT? 
~ !Y4 004664 001002 BNF TTl .GC ON IF YES 
G~t----- 595'004666 -0001 Sr_'D05336 JMP lTB-AlJ fSTOP-Y,--NIC'O---'----'-------...:------------

.... '-::-' 596 
".:J ;>41 5'17 • • 
:>!,5~8-004672-005031'1l0n50 Ill' CrLft'R--"'I"'NTn-,; Jlf£SElF'UG"l,---sn 
.~ 599 

f2>l 600 , 
S;jt.01-004670"00573r---o05720 TST--nnn. INPurnn--SErl 

0- ,;,1 002 U04702 001002 BNf TIll u.o ON IF YES 
;,,! 603 004704 0001:17 005336 JMP nUD .STOP IF NO 
'~,;-------60' ------- --- -.---"-----" .~--------------------, 

$';;' 005 I 

~!:~~~~~!'-0-0~~7 005720 TTZZI ~LR TTY~IN_T~ ____ ~'T~E~S~E~T~I~F_Y~~E~S ___________________ _ 
~ , 

e~ 6U8 J 
j~.: 609 004714 005737 005536 TIlT nYACT URE liE ON A LINE? 
I,,' 610"OD47Z0---00100S------6NE In JYES-SlCUnSO-FF"ERI'''Nnr! .. f----------------

tt'~ 611 00472l 013737 Ou55.' 005546 M~Y PARMB.PPARMB JSTART INPUT AT BEGINNING OF BUFFER 
~~; :~~ _~~~_!_~~_OE_~2_3_7_~~~_536 :~C TTYAC.T UNO SE'._L_I_N!._~CTIYE _F_~L~AG.:....... _____________ _ 

e ';",1 014 • mi 615 004734 117700 000764 TTlI .. OYB aTKB.RO .FETCH READER IIOR:..:..O...--________ _ 

,~ :~;' ~gg:~-~~~~~~-~~g~~g ~~~-B--:1~~-;;0 -'---!~~~~R~:~~~;E:;~U 
tt~4- 618 004750 001003 8NE TT2 .CONTINUE PROCESSING IF NOT NULL 

r,", 619 OO'752--U0~03r_OD5536 CLR--TTYACT --JRESETACTIVE--STATlJ·~S.,.....::.---....c:...::..;:;....------

tti-'" 620 004756 000207 RTS PC .AND LEAVE 
•• 621 • 
'9j -'622----- ----- - ------, -- -------,--- -.--'--- - -----

e;o;o, 6,3 • 
~ 624 004760 1,37~0 005732 TT2. ("PB CONC.RO 
;:,: 625004764--o014'4-r-- aU na---
L::J e'lj 0,6 • 
~::;,1 6~ 7 ___________________ _ 

e~·~~~ 
t~ l"_ 

"" '~ () 

• IS IT A IC ? nr--yES -'(juf"pUITr 

--------------------_. 

(j 
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e' 

, / 628 J 
l!&'- 629 004766 123700 005734 . TTll CMPB CONU .. RO .IS IT A CONTROL U ? 
~~ 630 004772 001450 BED TT9 .IF YES PRINT IT 

0.] 631 

"~2 632 J 633 J 
4 634-00477r-tz370trlJ05736 CMPS RUS .. RO J IS 11 A RUIrlJOT"l 

i~ 
\,j 

• 5 635 005000 001412 BED TT7 JAUB IT OUT IF YES 
r~b36 005002 110077 OU0540 TT41 HOYB RO .. apPARM8 JLOAD INPUT WORD ___ ~~~~~~~ ______________ _ LJ 637 00S006-0U523r-005SIt6 INC---,.PARHB JAD'JosrpOlNr--eR FOR NEXT ENTRY 

."J 0':>11 
J [gl 6~9 

-l--- -m~~;'~ ~;~~o J 
,I., 

----------,-----
NOP TT51 ITEMP PATCH 

C)-;;~ 044 J 
f;";i 645 005014 004737 005134 TT6. JSR PC .. TTYOUT J IF NOT ECHO CHARACTER 
;,.1 646 ------------, .' 

.~ 6It7 J q 648 005020 ou4537 015510 TTUI JSR R5 .. REST ,RESTORE CPU.:.. ___________________________ _ 
;-;;;r--- 649 005024-000207 RTS PC Jl'NO--'R'ETURN .g 6:0 
'" o~ 1 
~ 652 

.;,:~ 653 
~ 6~4 
~ 6;5 

.,~~ 0~6 
~I c~7 

00502tr-02373T-005SU--005"51601Tn 
005034 OU1771 
005036 012737 007060 00!526 
0050 44--0053:sr--005546-
005050 117737 000472 'OU7067 

I 
CHP-PlR11B-jPPA'RMS TrS--YHTS"--Ylfe-rTRsr-cJJAlfIC"TER? 
&EP TT6A IEXIT IF YES 
HOY DSLHHSG .. HS6ADR .POINT TO MESSAGE ADDRESS 
D EC--PP A R H6 • POI NT'Ill- -EtfTR..,---urroRCE R~N-----------------
hOVB iPPARHB .. SLHHSG+1 .LOAD CHARACTER FOR DELETION 
CLR SLHHSG+2 .LOAD TERMINATOR 

:,,1 -6~8 

005056 005037 007070 
005062- 005037--005534 
005066 00~237 005530 
005072 004737 005134 

-----CLR--ECHOEH JRESET ECiiO- HOO£'-------------------------

G~ 6S e 
R 660 
!-- , -061 

OL';i 662 
r;:;J 663 
~ 664 

8.,' 065 005104 012737 005732 d 666 005112 000403 
~;r- -6t 7 ----,---,------, 

005076 --(j05037-- 005530------'----
005102 01J0746 

Ihe; NCR ISET CR INHIBIT 
JSR PC.TTYDUT .PRINT MESSAGE 

-CLR--- NCR IRSET NCR' - - --,--'- ---,---
BR TT6A lAND EXIT 

J-----------'-----

005526 TTal MOY DCONC.MSloADR 
BR TT10 
J -------------------

• 

----'---------------------------------
.LOAD CONTROL C MESSAGE ADDRESS 

UNO GO ON --------- ----------

.""~ 668 r"l 609 005114 012737 005734 005526 TT91 MO _________________ _ 

·~H! ~051-~~---:0:-:~-7--0~5:~6 TnOI LR nUCT JRESET ACTIYE FLAG ,-~~-------------------
Y SCONU.MS'''OR 

ml-----673 005126--005037--005534 Ct;R--E CIfOE~ J RE'S ET--EtHU--'MOOc"-----------------------------
e!-;:;-l 674 005132 000730 BR TT6 UNO GO ECHO 

~ :~! ,-------------- : 
.1-4~ 677 •• 678 ___________________________________________________________ _ 

.. '679,----------------------------------.,' 
8,<,0: 680 

~' 61S1 
I': ----682-
~ ,< 

8';;-'1 683 b, 684 
G;;I 

·L~L "" . 
\..: -----------.. 

• • 
TIYUUlePl1 ~-u~~-77 

TTY OUTPUT ROUTINE 

/ 



.. ..;Jnu ... "_n"",, nft~~U .uu-u~ ~'-Arft-,O UU'U~ rA~~ '-1~ 

685 J ...•....••.• ~ .................. . 
• 6&6 

• 687 J 

CJ 688 j ""1- 689 THIS ROUT INE CONTROLS THE OUTPUT TO THE 
/"; 690 J CONSOLE DEVICE.EITHER AN ECHO CHARACTER r. 691 J FifO ,CIHrkEYS OAAO--OR-rC-OHPl EU-I1E-S-SAG E FR=O""'M-------------

0'-::1 692 J A COI1MA NO. 
Gi 693 _J _. ______ _______ _ 
,~;- 694 , 

O!--'-. ,: i~~ : __________ _ 
.:11 698 J 

-, 699 J 
;,;:------700 J ------OR---------------JU---n-ilTifa 
G~ 7u1 J 

CALLING SEOUE~CE. JSR PC .. TTYOUT 

i~ 702_ 

~
-,. 703 J 

R4 • ADDRESS OF COI1MAND BLOCK _________________________________________ _ 

.'" 704 J t-;a 7U5 J 
'" 7U6-oo5134 00&531 OT5474 11'001 t -:r·S.,.,R..-----..RS-i"S-n~ JS{~u~~ 

Q~.j 707 005140 005037 001150 ClR INTFlG JRESET INTERRUPT fLAGS 
~ . _~g~-~05-1~-4-~-~~~7 OuS716 ClR HOltH JINCLUOING . ...:P....:R~I:..:..N:...:T__=E::.:~ ___________ _ 

.:7,1 710 8 711 J 
~ -712005151r-0057:rr-005534 1102: TS"-TI--'E:7CHOEH IECHO HODF?-

e:; 713 005154 001407 SED HOS 'PRINT STRAIGHT LINE IF NO 
c~ 714 
i~ 715 

0'1 716 . 
~J 717 0051~6 U05737 005536 1TD31 
~: .:----------71 8 00 5 162""--001 4 52----

O~:-.I 719 
;r~ 7 LO 

J 

• TST TTY ACT .END OF INPUT? 
BEQ---nOn-- 'PR INT--CIG[F,,"yES 

, 
.• 1 721 - --------. 

O:~~l 722 005164 013702 005546 

.~--,. 

TlO'1 HOV PPARI1S .. R2 'lOAD CHARACTER ADDRESS 
~: 723 005170 005302 DEC RZ .I1AKE ACCuRATE AOORESS 
;.: -7£4005172--00040Z-

.:~~ 72~ 
.----------BR TT1l6 • START- PRIN. -PROCE SS --.------------

~l _77267 ---------- -----.--. 
"0 t!. 

.'-;;! 728 005174 013702 005526 n051 
J 
110V HSGADR .. R.t .POINT R2 TO I1ESSAGE AODRESS 

E1 ~~~------------ r---------------- -------------------------------
.~-;i 7~1 J 

r.rl 7j2 005200 005046 TT061 ClR -(SP) JDRAG CPU STATUS DOWN 
1.:+-----733 -00520Z--01274ou1J5210 KOV ITT07 .. -f"SP) JANDTAKE-'NTERRUPT 

•• ;~ 734 005206 000002 RTI 'iHI TO lOAD PROCESSOR SUTUS VORD 
~1 7:.5 _ J f.", 136-·- ------------ J.----------------

.-;;~ 737 
~ 7j8 005210 012777 000100 000510 TT071 • HOV DINTON.;TPS .ENABlE INTER~UPTS 
~;~ 73900~2'~n117r_u00506 

.~~ 740 005222 004537 017342 
G~ 741 
r·,:: 

I1C,VB (HZ> .iITPB JPRlNT~lIARACTER- -----
JSR R5.VAIT 'WAIT fOR INTERRUPT 

------------ ----.-------_._-.-t'! 
• ~ ? 
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(t' 

/ 742 *1- 743 • 
~\ 744 005226 005737 001150 n081 TST INTFLG .010 WE INTERUPT? 

~ 74S-0052"3Z--0l11441 bEQ IIBAD JSOME,HINli'S WRONG SCUM "'2 746 00!S234 U05037 001150 tlR INTfLG .RESET INTERRUPT fLAG 
.:, 747 J 

"I 748 J'-------------------------------------------------------~ 
13-,1 749 005240 00!:737. 005716 TT091 1ST nOINT .WAS IT A nOUT INTERRUPT? 

i6l 750 U05244 001434 BED HBAD .GET OUT If t.lO 
! ,I -7~ 1-005246-00503r----O(}5116 eLR no INT JREST-OUTPUT"lNTERRUPTr[A1i 

.7 7:2 
~ 753 • 
~J 754005252-12122]-000015 CI1PS-<R2);'IICR JllIO--VF.--OIJ--rCR: 

e:f;j 755 005256 001422 BEQ HOH .PRINT LINE fEED If YES 
~I 7~6 
t;,r------757 - ---- --------- ----- r------

.~-;" 758 J r---.5 7~9 005260 121227 000012 ChPB (R2).Alf ,HOW ABUOT A LINE fEED? 
. 760-005264---001403----- BEO----TT011- JEKn--tr-Yn--

.::~ 761 

----------.---

:'" 762 , 
'-, 763 --------------- J--------- ,------------------------

C{;< 764 005266 00~737 005534 n0101 TST ECHOEK JARE WE IN ECHO 110DE? 
pj ~:! 005~!! __ 0_O~4_03 ~E(I _ HOh 'KEEP PR._I_N_T_IN_G_I_F_N_O ______________ _ 

.~:~ 707 
~1 768 J 
r;:;r- 769005274-004531--015-510 Ho--t-t--t--JSR R~J-REST TRESrORE-'cpU-'1tun--rERS 
. , 770 005300 000207 RTS PC 'EXIT ROUTINE 

771 
i---------772 ---------------

773 
774 
775 
776 
777 

005302 00~202 
005304--105712--
005306 001334 

---------- J ------, 
TT012. INC R2 ,POINT TO NEXT DATA ENTRY 

T S TB----(R 2-) J 0 I D---V £- H IT- A-NUtt-TET?-----------
8NE 1106 'PRINT NE1T IN LINE If NO , 

i >C! 77 8 ,-----------------
779 • 
780 005310 012702 005742 TTOt3. MOY IICRCODE.R2 'POINT R2 TO CR ASCII 

1'''/ -781 --,,---------- • 
782 
783 , 

:' -784 005314-005'737---005530 HO-'tIrr-TST--'NCIt JINHnrTT-CR'r 
7b5 005320 OU1365 BHE TT011 'EXIT If YES 

:'1 _~:~~_~5_~_2_0~~?_~6 ~R n06 .PRINT CR ,::.:If~N::.:O=---_______________ _ 

788 , 
789 , 

:1 790 005324-oU10C-----O05-7"40 l-ro'tS-.---MOY----nrCO-DCitt _ iPOINT'U---nRE FEED CODE 
7~1 005330 005037 005536 ClR TIYACT ,RESET INPUT LINE MODE<SET OR NOT) 
792 005334 000761 BR TT014 lAND GO LINE FEED tt -7y3-- - ----- ,- ------------------

.~:] 794 ,ii 795 • 
"'1 796-005336--062706--000002 . TTU"Dr-ADD--II'2-.SP JTTr--SUCk 

.I~ 797 005342 004537 003342 JSR RS.TSTCTL JEXIT 
1,1 798 
~:',r----"-----'- - --- ~---.-------------- ... _-- ---------_._- - -----.. 
u 

I!) 
- -------------------------------

I' 
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• • 
6 801 • 

(,1 802 • 
.,,, 803 • 

G1 801. COltMAND LINE INTERPRETER 
i.1 805- • 

• 
J 

I~+ -a08 - • 
6-JAN-77 ·~I~ :~~ 

• ,-.1 b09 • THE CLI IS CALLED BY THE PROGRAM MANAGfa 
i~ b10 • TO SEARCH THE COMMAND TABLE FOR A POSSIBLE MATCH :d -b1'-- • or-A- UNr-JUSTINP-UTEl)-ANlfA- U~ENTR;;-Y=-.=-I"";fr:-;A-=';';f=U=N=CT""'I""O=N""""'I=S------

.'", 812 • IS fOUND • IT IS EXECUTED Y IA A SUBROUTINE JUHP TO 
,~ 813 • THE ASSI'NED ADDRESS IHHEDIATLY fOLLO~ING THE ASCII 
:~,j '-814' • DEFINITIO'CIN--THE-CO"HAND-TAB[E----m.:..c.::.~~-:.:..:c.='-"----------

,,~.'~i 815 • 
15 816 • 
'~ 817-005346 005231 005522 eLI' IN-C--CIMODE---------JSET-COMMAND MODE 

0',,1 818 • 
[-:-,1 819 • 
r;,T 820-00535~D127Dr_otJ5'3' 01 t Hay ICKDnriRZ 

e'd 821 005356 013703 005544 HOV PARHB.R3 
'·,1 aZ2 00536Z 000240 NOP 
~~t 823-0053U-00140~ 8E'~a'---"cn--

-21 824 • 

• PUtfT'CT-rOArfDltHS-rW"tOlt'iinllT'nTI 
.POINT R3 TO fIRST CHARACTER 
• TEMP LOC. 
lEn T---rrU!" 

;'" 825 • 
:-;:1------- 8,6 -0053 6l)-U05712 nz I TS .... .-' ---'nT) --------'.II::EtlDorCln'HDilr· .. T ..... -xBTl ... E------------

,,~~~ a~7 00537U 001011 BNE C16 .GO ON IF NO 
:;:1 8.::8 
::-,; - 829 -

C13. • NOf-• ';:1 630 005372 000240 
;-.,' 831 • 

----------------
ITEMP LOCATION 

!-;i------- 832 .---- - -.. --.------.. ---- -----. 
~'~I d33 005374 005037 005522 CI41 CLR CIMODE .RESET COMHAND MODE 
.;I;~:. 0:::4 005400 U05037 005534 CLR ElHOEH .RESET ECHO MODE 
f,~f------ 8::>5 005404--00~03r--OD~3Z C[II R~nG iRESEr-1U:QUESIF'LAG 

.-,;1 ~::6 005410 uOOZ07 RTS PC .RETURN TO FaOf.RAII MANACER TO 
~ :;~-- ------- l .PRIN!_~!~~ID ___ !=_CHM._A_N_O ___________ _ 

.,.1 11.)9 • 
I-;;,i 840 005412 Ou0240 CI51 NOP .TEMP LOtATlOH 
;.,,841 ----- --- ---- - -- ----- -,- ----.-----------.. ---

.-~ 842 • 

~' _04434 __ ~~~~14 021322 CI61 ~HP (3).<R2)+ .. lAVE WE FO~ND A .COHHAND 
-4a 0 

.'.., 84S 005416 001402 BEO CI8 .GO DO IT If Y~S 

~::~ -- --------- !._------------------------------------.':i b48 005420 00~722 CI71 TST (12)+ • INCREMENT TABLE POINTER ' 
~1:~~..!'~~~2.~-~~~61 ~R CIl UNO TRY AGAIN ___ . ________ . ___ _ 

'--: ~1 • ·~I' :52 00~424 06Z706 000002 C18. ADD .2.SP 
!.. 853 - 005430--011203 JiGV (R 2TiJf! 
.~ 13:4 005432 000113 JIIP (13) 

t,~;: 8~5 • ....... ---

'v () 

.flX STACK 
JPl)lt.rTO-C-OlftlllflrllrOlfES 
lAND EXECuTE 

o 
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~ 

,8~6 J 
.: 857 J 
~. 858 , COMANO TA8LE 

(, I -859 J 

IJ 861 J FUNCTIONS ACCEPTED BY THE CONSOLE MON.~I~TO~R~.~~ ____________________________ ___ 
"'~~2 ' 860 , THIS TABLE IS THE COMPLETE CO"MAND TABLE FOR 

:. 862 J flfe-OlITbIrrOFl:ACHrUMcrTOJrFlJU.-UVS.HE ASCI 
.:. 863 , REPRESENTATION OF THE COM .. UO. 

~:I -::~ :---------------- .-------------------------
Oat 606 • 

i9' tlo7 005434 107 CMOTBI .ASC II lSI .START TESTING 
1;7.t -868 -00543S--015 .8 YT e-15 ---- ---------------------rCIr-CITOE -----------------

.:~ 869 005436 010064 .IIORO RUN • G 
~ 870 J 

.~) :~~-O-~~~~O 104 113~~S~~-~DK--,---· 
~~ 873 005442 007740 .IICRO DISKIN 

.:~J :;~ -005444 124 123 !~;~II ITS/----
0:1 876 005446 Ci07176 .IIORO TESTP 
r~' 877- .- -... ---- - -J --.-- ------.--

.DISK PARAMETERS 
J OK 

,TEST PARAMETERS 
ITS 

.~ 1178 J . tl 879 005450 100 124 .ASCII IFTI 'FORMATTER PARAMETERS 
tJ lSIS0005452-00701c- iiIlDRO--FHTTR J FI 

021 Hd1 
,2"1 802 • 
";;.r- 883 005'54---120- 122 .ASC11---/PRT JPRlNJ'PR(J~ 

oSii bb4 005456 010126 .wORO PRINT 'PR 
1~~1 805 

.~.~;.f::; ~~-5~~-0--~~4 101 !AS~-I-;-;~~-~ 
~1 H88 005462 010676' .IIORO DATE 
,. , .809 -. ------- .n__ • ---

(b~;::: 690 J 

,ENTER DATE· 
, DA 

-------------------------------------
!~Jl 091 005464 123 103 .ASCII ISCI 'SCOPE HOOE 
·~;18'12 005466--01'1236 ."ORU-SCOPE ISC 

• " 893 I 
.,. H94 , Iii 8Y5 0054"70--11)6 117 iASC U-/FOI If DRMA I COMM AND .i,,' 8'J6 005472 013240 •• ORO FHTOI( I FO 

~ m O~";~--~-'0!~~~I~~~;- 'HELP COMMAND 
f.;, --901- 005475---015 .BYTE -15- J H 

.~4i 902 005476 013652 .IIORD HELP I 

I~ 903 J 
,.;,;.... 904-· 1- -------- -.-.------------------

.!;, 905 005500 124 105 .ASCII /TEl JTEST ERROR CONDITIONS 
~:;;; 906 005502 012030 .WORD TTERR HE 
•• -907-- -.--.------.- l . -.. - -.-.-------------------------~=-------------------------------------

.";0 908 I 
f-;; 909 005504 103 117 .ASCII ICOI ICONTlNUE COHMANO 

S2 910'005506-tt1534--2 .VORtr--CONTO 
.~;:; 911 , 

t;::;._ 912 

.o::.i '--l 
~ ---' ------

----- ----------_.- - ---_ .. __ .-

-------_._----------------_. 



., " ......... ,." .wv-"'.., ~ '-Arn-,D UUIUC ... "til: '-16 

913 005510 1lZ 122 .ASCII IRRI 
• 914 005512 013564 .1I0RD RGREAD 

.REGISTER READ CO"MAND 
• RR 

• 915 • b"'.i.. . •....... ' •.. '9 .. '.6.00.5.514 120 1113 • AS(:TflPCl ,PASS COUNT PRINTOUT .-- -." ." 911. 005~16 011640 .1I0RD PASS J PC 
. J ' .. 918 ." • 

• . .' 919---- , .'5 .... 920 • 
:, .' ~:;~ .. D~5520, ,OUOOOO .1I0RD 0 ____________ _ 

cfl .923 • 
i"': , 924 • 

• ~ . .~;;tt ;'_.>- : 
.~ . "': ~ if;"-', . : ;' : 

b'l ;' '. 9JO ' __ _ 
COMMAND BLOCK 

.Ei~:';' ~":~r- :,.. ! INf~;~:T~~r:~~~~~ ~:N~:~:~R~L~LL INPUT AND 
~ " 933 • OUTPUT fUNCTIONS ALL IIEll AS flAG CERTAIN 
19' '9,54' j -pnAlfETERS--DURrflG--A-TESnNrClJlOorA'H.;.D.:::.. • .:..:..:...:..:..:..~--------------

.f"'l. '935.. • · EL--93~ .• ~ ______ ~~ ______________________ ~ ____________________________________________________________ _ 
":1 937 

07,j 938 
'2.i 939 005522 CONBl I 
1,·,1 . HO '00552£'"'-000000 CIMODEf .wORD 0 JClIltKIRD-'lIlllJcFTll 

.~1 1J41 005524 DOOOOIl TSTACTI .1I0RO 0 HEST ACTIVE fLAG 
~j 94.2 00~526 000000 I1SGAORI .IIORD ° 'MESSAGE ADDRESS fOR TTY OUT 
r;;;/ '943-005~3U--OOOOOO hCU---.1I0RD 0 ·----"JINHI8It-CR·-FTIG·---~---=~---------

o;qj .9144 005532 000000 kEOnGI .IICoRO 0 'ClI REOUEST flAG 
1';,1 945 005534 000000 ECHOEKI .IH'RD 0 .ECHO HODE TTY 
t-::.j 946 005536'" OuOOUO' --TTYACU--.WORD 0 illY ACTIVE "OOE-

"J'~' '147.005540 UOOOOO hUKBER I .IIORD 0 'NUMBER HODE( INPUT> 
-. 948 OO~542 000000 TRASH: .1I0RD 0 , SKIP HEADING flAG 

----949 005544-'OO~5!10 PARMB:--.ioORD 'TTBOF 'INPUTSUFFER-Foa:.::....T .... r .... Y,----------·----
~so 005546 005550 PPARMB: .WORD TTBUf ,POINTER fOR TTY BUffER 
9~ 1 , 

~I 9$2005550-0UOOOO TTBUfr-.IlORD"O fSTARr~DF-BUFTFRr---------------
~S3 00!716 .=.+100. .BUffER SIlE-100. 
~~ , 

.----- 9~S· 
,vS6 
957 

-'958.·-----.-· ,--:-' 
.:,~ 959 

_ ........ __ .j 

J 

r..1 . 960 Gt---,-:'961 -'-----'------------
• ,vi ' 96Z • 

• 
r.;;1 ~ 963 • 

OFfSEtS IN CONTROl8LOCK 

8 96' , 

• "" 9t.5. . •. 

-_._---_ .. _-----------------

~ yo6 005716 000000 TTOIHTI .~ORD 0 .TTY INTERRUPT ~LAG Q .C;67-o0~720 000000 IIYINO .IiORD 0 JiTT INTERllnU ... P .... t..,F,;.;lr,A"C;.-,("I .... NrIIPTlU .... '--.-)-----------------
.~ 9" , 
~ 969 005722 177~60 TKSI .WORD 177560 .KEYBOARD READER STATUS REGISTER 
~. .._ ..... __ .. _.-

.\-:;;' 

~71 

8 c ( 1"'. ~.' \. ,J 
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~ 

970 00~724 177562 TKBI .WORD 117562 'KEYBOARD READER BUFFER REGISTER 
~ 971 005726 177564 TPSI .WORD 177564 ,PRINTER STATUS REGISTER 
~~6 972 005730 177506 TPBI .kORO 177~66 'PRINTfR BUFFER RESISTER 

"'~ . ~r~05;~~00003· CONCI !WORD 3 'CONTROL C 
.. ~ 975 005734 000025 CONUI .WORO 25 'CONTROL U 

e:, 977 005740 000012 LFCODEI .IIORo 12 ,LINE FEED t=976-005736--000177 llUB-.-----.WORO.77 JRUff-OUr 

I" 978 005742 000015 CRCODEI .kORO 15 .CARRIAGE RETURN 
7<;79 005744---000000 -UjERR-.-HAlT------- lCRASWIF-TrO--EJr-crR"'"ORor------------------

.~ 91:10 005746 OOOOuU TTIIORK' .IIORO 0 ,TEMP LOCATION 

r~,,:~~1 g~~~;~ _g~gggg TST~~~~::~:~ goo ___ . __ ~~~V~ __ ~~~ATIONS FOR ACTIVE TEST INTERRUPT 

e';"; 9d3 U05754 000000 .IIORD 0 
"2 984 U05756 000000 .WORD 0 
',_ -985 005760-- 000000 -.IIORO-(J---------------

el':j 'i86 005762 000000 .WC'RD 0 
>;-;1 'id7 005764 OUOOUO .IIORD 0 i,j 908 005766--000000 ---.IIORD 0-

.;;-~ . 989 

~ ~~~ -- ._---- -- ----,-=::<=-=~!~=~~~~~=!;~~!~~-~!!:!!==&"!!-
e~ 9'i2 

:~ 9'i3 J 1-1 _____ -
r~'1 -9<;4 005770--o052-31-001-t5"0 TTISEV' INC----IlfTf':l:Ii 

0';:;1 '195 005774 00'237 OU5720 INC THINT 

.~ ~H-~~~~~;;-;U5777 - 177716 T51.isT tD 999 006004 000411 8R 
~ 1000 --- J 

.TlCS 
TS3 

TSe-r--G£NCR A LIN I ER R Upy--s-fRTTcr 
.SET READER INTERRUPT FLAG 

.ERRORS? 
'IGNORE THEM NOV 

0:-:9' 1U01 • . ~II' 1002 006006 00~237 001322 INC ERRFLS ,SET GENERAL ERROR FLAG 
IJ' 1003 006012--005046-------- CLR----(SP) .FORCE CPU-I:EVEr---UOWN 

.~,J 100l 006014 005066 177776 eLR -2(SP) JFORCE CPU lEVel DOWN 
~.4.' . ~~g! 006~~~~~~!~6 005744 177714 ~OV IIIOERR.-4(sP) JANO POINT PC TOERROR ROUTINE 

.~ 10U7 , 
G1~gg~~~~~2~~~~~~_ TS21 RJTI ,EXIT HERE __________________ _ 
1371 

.:;;\ 1U10 J 

t-
~~ 1011 006030 OU5737 005524 TS31 TST TSTACT 'CURRENTLY TESTING? 
,u1012 006034--001-774 BED TSr- JEx-r-r-lf':-mn----

8" 1013 .-S 1014 • 
~~ 101 ~006036-127737--177662__00Yf3_2 CHPtt-IITKSIC{)HC J l-S---Ir-rCONTRo'r[--..C---------------

0;;'1 1016 006044 001405 bEt! TS3A ,SET UP TO CANCEL TESTING 

~;;L _~ ~~ ~ _________ _") - ________________ _ 
8:: 1019 006046 005037 001150 CLR INTFLG .RESET INTERRUPT flAG 

e 1020 006052 005037 005720 CLR TTY!NT • 
4. -1U21 u 0060S6-000763 OR 152 lAND GO SAC-K 10 IESTING 

.; 1022 J 

" 1023 • 
r;:;1 1024006060--0050:)7--005524 IS3-n--cU 1 STAI.I jRESETACTTVftLR 

.~~ 1025 0060b4 010037 005750 HOV RO.TSTINT .START SAVING 
~: 1026 0060!0_. __ 012700 __ ?1l~750 HOY I/TSTINT,RO .LOAO SAVE ADDRESS FOR CPU 

.~ --- ----------- - --------

~ 
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1027 006074 005720 TST 
• 1028 006076 01012iJ MOY 

6 1029 J 

(RO). 

R1. eROH 

"2 . 1031 006102 010320 HOV R3.<R0)+ 

'POIN TO R1 ENTRY 
.SAVE CPU 

• 
J 

. J 1032 006104 010'20 HOY R4.(RO). J E 1030-00nnU---010Z2O-- JiOV RZl{1UJl. 

4 1033 0061 06-1110520 hO~RSi(RCJ~)-'+--------J~---------------------

.:, 10~4 006110 011610 HOV <SP).(RO) .SAVE RETURN ADDRESS 
'. 103! J 
!~'I 1036 .. ------- .... j---------.----------------------------------

G ',00'~98 0061_'~ __ ~01_343 BN~ __ l_~~_____ .EXIT IF Y;::.E,..::.5 ________________ _ 
.'t_1037 006112 005737 005522 TS4a TST CIHOOEI J IN COHHAND NOOE 

1,-".) • .'It 1040 J 
'" 1041 J 
1,,1 --'042 OD61L(I-n05D6-6--T17716 1S5 t CLR -z-fSl'r--- JF'lJIfCTTNfRY..-v-II'1N"'f ... o ......... p." .... O ... Cw ........ N-,H .. Ar;N"'A"'C .... E ... R,.--------

87.1 1043 006124 012716 004446 HOV IPHGR.<SP) J 
~ 1044 006130 005037 OU5534 CLK ECHOEH .AND RETURN 

, '. --'04~ -00613.--00073.--- &R---- T52--- JANO-lfT~I=.:..-----------------

.'" 1046 • 1;& 1047 • 
r.'1048 ------------------ J---lTY11UTPOf SERVICE ROUTINE 
f G;, 10 .. 9 
:;;1 1050 • • ~- I 1051 -006136----00523r-tJ057fo nvS"Eyr"INC I TUrNT nElPlrINT ElrTNTER1HIPrFrn 

.SET GENERAL INTERRUPT FLAG •. ;;, 1052 006142 005237 001150 INC INTFLG 

~j ~g;:---------------. 
e~,r.1 1055 006146 005777 1775.54 
~ 10~6 006152 100005 
:;.; 1057-------- -----------

10S1. ~TP5 .ERRORS? 
T052 .EXIT IF NO ERROR 

-... --
• 0:,-.;1 1058 

;-;; 10~9 r.;;-r----- 1060 
006154 005237 001322 INC ERRFLG ISET GENERAL ERROR FLAG 
006160--005046---'--- -CLR---;';CSPJ 'f-ORCE-CPI1T£VEl DDIIH'-'-'--------·----

.,.; 10c1 
r-;~: 10t2 

OU6162 012746 005744 HOY IIOERk.-CSP) .POINT PC TO 1/0 ERROR SECTION 

':+,063 - - -------.----. 
C{~ 1064 006166 000002 

:-;:;1 1065 
illl -,066----·--

.':;' 1067 

10521 • RlI 
I 
I 

J 

,EX IT HERE 

t;-;;l 1061! 
['0 1009'--- ------.-----------------------------,---------------------------------------------------------------------------

.~1 1U70 
I." 1071 
~4·'! 10/2- } 

.'-;..-; 1073 • 

... 1075 , ~" 1074 • 

." 1076 006170 012700 000060 nSTAR t NOV 160.RO .POINT TO VECTOR AREA FOR 
/;.1 1077 .KEYBOARD 
c;;: -'u78-006-'14 01272u--DO~770 HOY 'TTISEY. <HOh .LOA-lI1IcXO~E-R~R~o~U~T~I~NrA1JDR..------------

.;;; 1079 006200 012720 000340 MOY 1~40. <RO). .LOAD LEVEL (7) 
. ~ 1080 006204 012710 006136 MOY .TTOS~V.(RO). ILOAD PRINTER R~O_U_T_I_N_E _____ ~ _____ ___ 

151! 1u81---006210-01271U-000340HOV 134n,'CRO) . iLDAO-[EVE[--(7) 
e:,;: 1082 • 

;-; 10d3 • 
h:;~ 

.~,~ 

0._.-__ - .~ ..• _ •• __ • __ . __ •.. __ '. ", __ ' ___ . _______ ..• _ ••• _~. -" __ _ 
... --_ ... ----._--------------. 

1--
~i • 

e '0 
----------------._-----_. ·---7&f-' ----- ------~----

\ _/ 

------t()r--. -
~ 
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, '/ 1084 006214 005037 005522 elR CIMDDE ,RESEr CDHHAND HDDE 
.- 10&5 006220 005037 005534 ClR ECHDEH ,REST ECHO 140DE 
~6 1086 006224 005037 005530 ClR NCR 'RESET CARRIAGE RETURN INHI~B~I~T~ ________________ __ c=-1087.00613U-00503-,--u005524 elK ISTJ-ci IR1:SEllcSTACTTVJ:lIlIDr-
.. ' ,1088 006234 005037 00553~ CLR RE~FLG IRESET REQUEST FLAG 

31 1089 006240 005037 005720 CLR HUNT IRESET INTERRUPT FLAG 

~ -1090u-0062U---OU503r- 005716 CLR nOIN! J90TH1N- AND---Of:PU1=.:.:..-=--------------------------.-.'5 1091 J 
16 1092 006250 012777 000100 177444 HOY ,,100,iIlTKS ISET INTERRUPT ENABLE t--1711093 006256--n12771-000100--'-nll~ HOY--1I100;iHPS IFORREADER AIiiDPkINTER .:0 . 10.,,4 006264 005277 177432 INC ilKS JENABlE READER 

9 1 U9 5 I 
101096 006270--00~73;--0055" IRS"I lS.--rRASHSKlP-AU-THTs--rrAlONEY? .'n 1097 006274 001402 BED TRSH1 NO PRINT IT 
~~ 1098 006276 000137 004506 JhP PHC1 I YES WAIT FOR INPUT 
[,','1099' - ·'_' __ u._ ... --- '_._.u __ ._. J - --- .. - .... -----.----.. ~...:...------------------

.~ 1100 006302 TRSH1. 9 1101 

.41 ·~~gr~-~6;~~-;~~~574~ 005526 ~~-;---;~RCOOE,HSGADR ,SET UP FOR CLEAN SCREEN 
f;j 110£ 006310 004731 005134 JSR PC,UYOUI I ISSUE CR 
~I --1105 006314--012737--005740--o055c6 MOY--tlLFCODE.HSG"K1>R JNOV--XSSUE-1:TNE"-TEED .--------------

.:~ 1106 006322 004737 005134 JSR PC,TTYOU! 
~ 1107 I 

.~.;.~ . ~~g~ ·~~6;;~--~~~;~~~~~;4 005526 ~O-V---IIP2MSG,M3GADR JENTER OUTPUT MESSAGE ADDRESS 
f~ 1110 006334 004737 005134 JSR PC,TTYOUT IPRINT HEADING 

[
'." ---------1111 U06340·012737--006507-nU5~26 HOV--USTRHSG,I1SGADR fUNDER' nNc-HHUUG~----------------------

$' .. " 1112 006340 OU4737 U05134 JSR PC,TTYOUT ltiERE 

f;- ~ ~ ~ ~ ---- -- ----- .. ----.. -- -~-----.. -....... - _u ------------------ --------------------------------

0):,:1 1115 006352 012.737 005740 005526 HOY ULFCODE,HSGADR IPRINT 2 LINE FEEDS HERE 
;~ 1116 006360 004737 005134 JSR PC,TTYOUl 
311117 006364---00473]"-005134----· ·JSR--PC. UYOUI ,-

ei".; 1118 J 
r;;j.~ 1119 006370 012737 OU6603 005526 MOY IIP3MSG,HSGADR INOII TEll PEOPLE ABOUT ANSWERS 
t~J 1120 006376-004737-1)05134 JS~PC"TTYOUr-·-

.l~;: 1121 J 
~ 1122 006402 U12737 005740 005526 HOY "LFCOOE.HSGADR JONE lINE FEED HERE C31 1123 006410--00473?-005134 JSR PCnnOUT 

.," 1124 J 
I,. 1125 I 
f- '1126 006414-004nr--005134 'JSR pC-iTTYour------------,--·-------------------------------

1127 
1128 
1129 00642o---0D013r-i110676' 
1130 

I 
.---------. 'J HP--nATF-'- ) nJ( f UR DlTA---rfOli 

'PRoGRAH MANAGER 

---------------------,.-----
1131 

~~-6+' -----1132 

." 1133 
,. 113' _______________________________ ~~--------------~----------------------------------------__________ _ f---------11 35 

1136 
1137 

+------1138 J 
1139 J 

DIAGNOSTIC HEADING MESSAGE 

1140 006424 040 040 040 P2MSGI .ASCII I PHOENIX 211 DISK CONTROLLER DIAGNOSTIC I 
f------

if,', 

°ll __ . _ .. _._ ... 



__ •• -Arn-,V VUIUC rAb~ )-~U 

«9 
006427 040 040 040 

• 006432 040 040 040 
• 006435 040 040 120 

, , '006440 11Ll 117 ,-05;.-----------.,..--------------------------------
006443 116 111 130 

. 006446 040 062 061 
1 1 006451--061---040---,04---------:--------------------------------

006454 111 123 113 
006457 040 103 117 

:+-------0064 62--'16---'24---'22 
006465 117 114 114 

. 006470 105 122 040 
I I -0064 73'--, 0'--- 11,----,01-

006476 107 116 ,117 
"'; 006501 113 124 111 
'~;i- 006504--103---040-----=-------------------------------------------

.~ 1141 006506 000 .eYTE 0 
~ 1142 006507 052 052 052 STR"S' •• ASCII I ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , 
~ 006512-----O~Z 052---052 

-21 006515 052 052 052 
,,,' 006520 05l 052 052 
:,:'1-006523--052---052--052-------------------------------------------

.;-:;j 006~26 052 052 052 
f,l 006531 052 052 052 _________________________________________________________ _ 
~ 006534 OSZ- 05Z-052 

Z4 006542 052 052 . 052 
.~:"_ 006537 052 052 052 

., 006545---052--052--052--------------------------------------------
oj 0065S0 052 052 052 

i;:~ 006~53 052 052 052 
',;.i- -006556--052-- 052---052'--------------------------------------------

.o<;;! 006561 OS2 052 OS2 
~ 006~64 052 052 052 f", -006567--052--052---052---------:---------------:-------------------,----

~ir:~ OU6572 052 052 OS2 

~~l-~g~~~~ ~~~---g~~--~~2- ,---------------------------------------------
.~;::; 1143 006602 000 .8YT~ 0 
~I 1144 0066u3 040 040 040 P3"SG' .ASCII I TYPE H (CR> FOR HElPI 
r" '006606-- 040---040--124" 

.~'" 00(;611 . 131 120 105 
," 006614 040 040 110 
l~ ----00~617--040----074'--103:----------:-------------------------------------

O~ 006622 122 076 040 
[421 006625 040 106 117 
';,1 -006630--,2Z---040----,10----------------------------------------

~ 1~~;;;~--~~_-'14 120 ____ ~.=_~.~.-~-~--------------------------------
~ 

;!H~ n .--
.~ 1147 

'1"1 1148 , .. ! 1 n 9-------
.'-;;;] 1150 

~
" '1151 

.~ '~~~~ 
js., 1154 2J ---- -

·r j \,'-'1 

• ~ 

.EVEN 
J 
J , , 
J 

~'\ 
I ' 

r'~ 
':1 

.. 



? 
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1155 ASCII NUHBER CONVERSION 
~.c 1156 
~. 1157 • THS ROUTINE CONVERTS AN ASCII NUMBER 

• • 

, 3 1160 AT INPUT BUFFER ·PARMB- AND IS ENDED 

~ 
.... -...)/ :~ 

.. ~!: ,'j~;-; ! I;~~ ~~~:~/~:i'I:~. CONVERTED IS LOCATED STARTING 

• 161 J BY-OETECTlN(;-'l-'CR"-VORD------------------------:-
.~ 1162 • t=]'163 • NO CHARACTERS LARGER THAN A 7 ARE ACCEPTED 

7 164 J lNO--IF'--rS AD "1:'HA U1:TER-rs-"'REC£tVED • 
• 8 116~ , THE flAG -BAONUM- IS SET. 

9 1166 , 

." 1168 , EXIT ~'O: 1167- ,----- THE (jCULNUMBER-JS-lOC-ATED1H---ITAn--~A,.I-------------

" 1169 , 1,170 n_m ______ -'-___________________________ _ 

1171 00664U 010046 OCTALI HOV RO,-(SP) JSAVE RO.R1.R2 
1172 006642 010146 HOV R1.-(SP) n 1173-006644-010246 MOy-----R2.-CSP)-------, 
1174 006646 005037 006750 CLR BADNUM ,START CLEAN 
1175 0066>2 013701 005544 HOY PARM81R1 'POINT TO INPUT BUFFER 

'~-----11 76 006656--005000 CLR--RU ---,-- JttR--Rtr--
1177 006660 111102 COCTI. HOYB (R1>.R2 .FETCH CHARACTER 
1178 006662 162702 000060 SUB "60,R2 .LOSE ASCII PART 

1·'1 1179-006666-100417 SMI--coeTER JLEAYe-Ir--cRitOa-----------------
1180 006670 022702 000010 CHP D10,R2 ,SeE IF GREATER THAN 7 
1181 006674 002414 BLT coeTER 'LEAVE IF YES WITH ERROR 

~2,1 -1182 006676 -- 006100---- ROL--RU- -,SHIFr-DOWN THREE-sn ... S-f...,O"'R...------------
8':-:1 1183 006700 10341;1 bCS COCTER ,OVERFLOw = ERROR 

f,~ 1104 006702 0061ilO ROl RO 

.~r-HH ~~H~i-'~giHr----- :g~----H:::: !m .. _______ . 

~111S8 006712- 060200 AOO--R2.RO JlOAD-'F'IN1SHEO--'C1IU~CTER 
elt?1 1189 006714 105721 TSTB (R1>+ .LOOK AT NEXT CHARACTER 

~, 1190 006716 121127 000015 COCTONI ChPB (R1>."CR .CARRIAGE RETURN? 
[3;1 1191 006722--0014(,4 BEO--COCEX JEXlTi"'--yeS-- ---------------

el'" 1192 006724 OU0755 BR CCICT I J 
~ 1193 006726 OO~237 006750 COCTERI INC BADNUK ' .SET BAD NUHBER FLAG 
371196 006732--0U0402 BR---CEXIT IANO-lEAYE---~----------------

.,," 1195 ~-I 1196 J 
[.11 -1197 006734--010031--006152 COttX-r--HOV---ftO;DATA flI)AD--GOOO-WulflrCR 

ei;-;- 1198 J 
'~ 1199 , 
~, -1200 00674(}-01260l- CEX-t,..--HOY-------tSPh,R2 .REL"1lAO-'-REGS--

.fo.1201 006742 012601 HOV (SP)+.R' , 
I-;s 1202 006744 012600 MOY (SP)+.RO • 
'6 1203 006746--1)00201- "RTS fC-p

--- ntrlr'l:£XYE 
Or: 1204 , B ~~g! __ ~~_~~.:.~~~_~O BADNUHI ;"~RD 0 

.~ 1207 006752 OOOOOU DATAl .IIORD 0 

.BAD DATA VORD FLAG 

.CONVERTED ASCI TO OCTAL ~ORD 

." 
52 

1208 
1209-----
1210 

T-------------------------------------------------------------------------------
1211 

.!c:J 
i~~l 

·t~ '-'----!.--

• 

J 
J 

~ 
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1212 • 
• 1213 • 

• 1214 J 
CQ 1215 J OCTAL TO ASCtl CONVERSION ROUTINE 

'9,' I ,1216 l= 1217 J 
;.. -'218 J TRIS ROUTINE CONVERTS AN OCTAL NUMBER TO IT'S 

.~, 1219 J ASCII EQUIYllENT. 
6 1220 • 

!..j -1221 ."i 1222 i-;;-] 1223 J THE NUMdER TO BE VORKED ON SHOlD 
t;-,I 1224 J THE-lWH'SER--TO-OCCo-;rVElfTI!Il1S-1uN-"-R""EG"--'R"-'3r----------------

.. ~~ 1225 J THE OUTPUT ~ENERATEO Vlll BE IN OUTBUF AREA 
l~,l 1226 I AND A NUll WIll TERMINATE STRINGe 

.~r---HH' 006154 010146 ASCII. !Oy R1~--(~~:---------- .Sn-E-R-1-.-R-2-.-R-]----------------

t.~-'230-006756 0102J06MOv-----R2 .. ;;;'CSPy-----------.-
c)~~ 12~1 006760 012746 000005 HOY as .. -(SP) ISET COUNTER 

i'e 12~2 I 
::,d 1233 006 764-012701---nT05 " MOV--aOUT8liF.lir----'----j'POINl--ro--SUFFnAlfEA ."21 1234 006770 000241 CLC .CLEAR CARRY BIT 
t~ 1235 006712 006103 RCL R~ ,SHIFT CARRY IN El 1236006774-- 00610~ ROl---n--- 'lNTO-BTt-O.--"----------------

~ "~'I 1237 006776 010302 tlOV R3 .. R2 'LOAD INTO R2 
I~ 1238 007000 0060ti3 ROR R3 .RETURN CARRY INTO 13 
~ 1239 007002-0427L12-177716 BIC---1I177776 .. R2 .LOOSEu-GARBAR-'""----------------

$:;~ 12 .. 0 007006 062702 OG0060 AOD 1160,R2 .HAKE ASCII 
i~~ 1241 007012110221 . HOVB R2,(Rl)+ .LOAD INTO BUFFER AREA 
I:' 1242 007014 --006103-- tlSCII R(,l~3 -- 'NOV SHIFTHAlrnTES IN 

•. ~ 1243 007016 006103 Rul R3 
';., 1244 007020 006103 ROl R3 , 
:~, 12450070,,2 006103--'- ROl -- R3···· , 

~.,! ,",6 007024 010302 HOV R3.R2 HOAD INTO R2 FOR CONVERSION 
r~;' 1247 007026 006003 RlIR R3 .RETURN CARRY BIT INTO R3 
t;~! -'248 007030-042702---,'77770 flIC--J/177770.itZ ,[OOSEGARBARU--,c;-AIH -----------

ct~ 1249 007034 062702 000060 ADD D60.R2 'HAKE HALF SYTE ASCII 
~I 1250 007040 110221 HOVe R2.(R1)+ .LOAD IN OUPUT BUFFER 
[31; '2~1 007042 ---005316 tiEC"--(SH ,ClECREHENlSHIFT-coUNtelf 

.-;;;, 12~2 007044 001363 8ME CAsel .GO ON IF HORE 
r~ 1253 007046 005011 CLR (R1) .SET NULL FOR OUPUT FLAG FINISH t.o i 125~ 007050·--005726- 'TSr---(sPH JFIX STACK --------. ':':":::'~'::":";':~:""--------
.~ 125~ 007052 012602 HOV (SP)+ .. R2 .RESTORE R2 REG. 

li~1 1256 007054 01261J1 HOY (SP)+ .. R1 UNO R1 
'3j125 T 007056--U00207' RTS---PC---- 'LEAVE"" nus- poce------

e~~! 1l!;'8 J 
f;:l 1259 • 

• ~ -~i~~--d--"".-'. 
, .. ! 1202 !.,! 1263-----------

• ",i 1204 J 
rs~ 1265 007060 071 QUESTa .ASCII 111 

. r;,,: 1266-00701)1--000 06"E 0 
<t'-::~ 1207 007062 052 PRO"PTI .ASC II ,., 

~~ !~~~, __ o.~7~~3 007 oSYTE_7 ____________ , 

I 
, "Ise. OUTPUTHESSAGES 

~-------------------j-

-:-~~? 
GL ' 8 -'0 --------,.-------- f Cj 
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HACRO V06-o3 21-APR-78 00102 PAGE 5-23 ~ .~ 
\ ______ ~,J \, 

, / 1269 .007064 000 .BYTE 0 
11- 1270 .EVEN 
~6 1271 007066 134 SLH"SG' .ASCII /\/ 

01 1~7Z J 
"0 1273 007.067 000 .SYTE 0 

131 1274 007070 000000 .~ORD ~o __________ ~ ______________________________________________________ ~ Q 27S-- .EVEN-.'5 1276 J 

~ , .~ ~~~.--~ - ~-.--.-----------------------------------------------------------------------
e:;; 1279 J CONTROllER PARAMETER COMMAND 

i91 1280 I 
r,ol ·1281--· -j·-------Ilf~toNiRULLER COmfllllrALLOVS r"~ UI'UHUK 

.f,~ 1282 J TO CHANGE SEVERAL CONTROLLER ORIENTED COMMANDS 
~ 1283 THERE ARE 5 CHANGE~S~I ______________________________________________ ___ 
t;:;t-- 1284 J 

.21 1285 J 
[;-1 12ts6 J 1.0CSR OR BASE ADDRESS 
i",' -12H7 l-----Z.tNTERRUPT VECTOR .---. 

_] 1288 J 3.ECC OPTION 
rJ 12b~ J 4.~ULTIPlE CP~ OPTION 
~ ·10::'10 J 5.AUIC-SWlTCIf ~PTIOrr-

.~}(' 1291 J 

. ~ 1£92 J 
,><! 12~3- J 

On! 1i'i4 007072 005037 005532 fMTTR. elK REOFlG .RESET REQUEST fLAG 
~ 1295 007076 005037 005524 tLR TST_CT .RESET TEST ACTIVE 
!'5 !·12 96--0071 t12--005 23--'-00 552"2 IN C C I" 0 0 e- n ErCID4H·A"NO-·MOU.,.E----------------------

_G~! 1297 007106 004537 015474 JSR RS.SAVE ISAVE CPu H2) 12y8 007112 012700 0020~4 "OV DDCSHSG.RO IRO=HESSGAE ADDRESS OF ADDRESS 
2. £~Y007116-0127U1-000002 HOV--1I2 .. R1-- jFIRST-ENTRY··COUNR • 2 

.;;0 1300 007122 U12702 001070 HOV DDCSRA.Rl .R2 = ENTRY AREA 
""" 1301 007126 005B7 005540 INC NUMBER ISET NU"BER FLAG 
~;,: 1302 007132- 004737 ···OU7502- JSR---- PC.LOADtror-- JENTER-P 'S .-. - ... ------ -------

9:~;: 1303 007136 (J05037 005540 CLR NUMBER JRESET NUMBER FLAG 
~;,~ 1304 007142 012700 002060 HOV IIDECGSH.RO HOAD NEil MESSAGE 
~.j- -1305 007146-·--012702--001074 HOV--1IECC.R2- UNO NEil DATAARU·-------------------

.~ ~~g~ gg~~~! ~~g~~ g~~~g~ ~~: :~:~~ADIN !~~i~~\~~~:~=~ATA 
1308 007162-·-005037-- OU5522 CLR-CIHOOE" JRESET-COHMAND -MOOrE-----------------

J6'f-i ___ _ 

1309 007166 U04537 01~510 JSR R5.~EST JRESTORE CPU 
1310 007172 000137 004506 JhP PMS1 I~AIT FeR SOMETHING ELSE 

1--------131 1 .. - .....-- .... .-- . "J .----..... -. ... ... .. - .. -.-... -.-.......... -. . .. ...:.-.-=..:..---------. 
1312 

~f HH-·-···-----··-··---·-·-· 
• ~' 1316 TEST PARAMETERS 

.I~ ~~~~ .. --- :. ~HE TE·-S-T--P-U-A-"-E-T-E-R--C-O-M-M-AN-D--A-l-l-OVS 

~ 1319 . J THE OPERATOR TO ENTER 8 TEST PARAMETERS 

J 
-------.,---r-----..,. ---------------------_. __ ._- --_ .. _ .. __ ._-_._. 

49 132£t J . 

em'" 1321 I ,. 1322 J. 1eSURTlHG TEST NUHB_E_R _______________________________________ _ 
5'1 1323 J Z.ENO"lNG-'fnr-NUMIJER 
.t-~~ 1324 3.SURTING DRlV.E NUMBER 

~' ~ 325 J 4.ENDING D~!.~~.~~H.S._~~ ___________ . __________________________ _ 

t'~ 

·l~~' l:.:1 . ___ . _ .. _ .. _. _____ ..... ____________________ __ - ~ 
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1326 I 5.CONTINUOUS TESTING "ODE 
1327 • 6.REPEAT ON ERROR "ODE 
1328 J 7.INHIBIT PASS PRINTOUT 

:.------,329 • 8.INHIBrreOOR--pnNTO·i:oUvT----------------------

o 

,,-:;I 1330 I 

:'1 1331 J 
;.:133r- J 

.'.-1 1333 007176 004537 015474 TESTP. JSR RS,SAVE .SAVE CPU 
~1 1334 007202 005237 005522 INC CI~ODE .SET CO~"AND "ODE 
~"-------1335 -007206--0,3721\)01232 000045 -CK~tuRT~,tln-------- ID-fDIIE--f:·O'"RiLM;-;;A-;;T:---OL-=-AftS.TCA?--------

C)---< 1336 007214 001005 SHE TEST?1 IGO NO If NO 
-- 13.H 007216 Ou5037 001212 CLR STRTN ,If YES RESET 

:-;:. 13:'8007222-01273i-000030---OO-fTfO HOV---1I30,5RTnr--- j-Sn-OlD-b-EfAULTS IF 
~l 1339 007230 

• ~ 1340 007230 005037 005524 CLR TSUCT IRESET TEST ACTIVE 
,~,~- - ----,3.1 007234 --00503r-005~32 Ct:R--REOFLG- - .ESET REOUESTFLAG 

YES 
T£STP1 • 

O-.~ 13102 007240 0127UO 001356 Mav tlTSTAOR,RO JRO=HESSAGE ADDRESS 
- 1343 007244 012701 U00004 "av tl4,R1 IR1=tI Of ENTRIES 

:~~i 1344 007250 -012702 --001210 - tlOY--- tlSRTTN,R2 Jk2=iNTRY AREA 
.~: 1345 007254 Ou~237 00~540 INC NU~8ER ISET NUHBER fLAG 

,-- 1346 U07260 004737 OU7502 JSR PC,LOADIN .DO IT 
-;:-----,31.7 007264 005037 005540 (LR--NlJI1BER -- ,RESET NUMBER FLAG 

.~,; 1348 007270 U127U1 OU0005 KOV IIS,R1 JRElOAD fOR 5 ENTRIES 
.~ 1349 OU7274 u12700 OU1366 HGV aTSTBOR,RO ILOAD NF~ HESSAGE 

-----1350 007300 - 012702 OU1220- HGV---aREPFlGiR2IAND ANS~E ADDRESS 
1351 007304 004737 OU7502 JSR PC,LOAOIN .fETCH THOSE FLAGS 
13~2 007310 U05037 u05522 lLR CI~OO~ .RESET C~hMAND ~ODE 

o-.:~ 
-----13~3 007314 - 000137--004506 JI'IP--PHG1 '\tAlI FOR 1I0RK 

.~~~ 1354 
r~ 13S5 J 
. ~-------'356 007320 ------ 040- 11,---rrOlJl~ • Ascrr-, INH 18 IT PASS COuNT pURTOufrT ORNI 3_: 007323 110 111 102 

007320 111 124 040 
007331-----,20 '--'01---'23~----- ---- - ".-- - ".-_._-- -----_ .. 
007334 123 040 103 
007337 117 125 116 

-'i -. 

-- 007342--,24-----040---,20----------
00734:> 122 111 116 
007350 124 117 125 

. ~: 
-----007353---,24--07r-040--------------------------

.;;. 007350 H1 040 117 
-- 007361 12, 040 116 
'" 1357 007364-----000------ ------ ------::."B"'y"'l'T"Ec-nO---------------------------------,---

.~ 13~8 0073c.5 040 111 116 EIN"SG: .ASCII I INHIBIT ERROR PRINTOUT? Y OR NI 
id 007370 110 111 102 
i ,. 00737r--'11--'U--040--------------------------------------

~-;-.- 007376 1fJ5 122 122 
.~ 0074u1 117 122 040 
:-;-~: --007404----,20--.22---111-----------------------------------------

.:.:; 007'07 116 124 117 
... i 007412 125 124 077 
' •. ,: -007' 15 040--' 31--040----------------------------------------

.-~ 007120 117 122 040 
7 007413 116 
----~1H3=5V_007424---00rro--- -------.'8n'nl~E~or-------------------------------------

1360 007425 040 123 113 COEMSGa .ASCII I SKIP ON ERROR (TESTS 31.32 ONLY) ? 
007~30 111 120 040 .= Y OR N I 

-------
.::. 
.~---------- f--',\ o (!t ~ 
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007433 117 116 040 
~< 007436 10~ 122 122 
r'f\ 007441 117 122 040 

r I oon-n 050 124 10~5-----------------------------------------
007447 123 124 123 
007452 040 063 061 

I-I 007455 054 063--062~-----------------------------------------~ 

007460 040 117 116 
007463 114 131 . 051 

i -- i 00746Ci--{)40--07,-040r------------------------------------------
007471 131 040 117 
007'74 122 040 116 

~:+-------00747r----040 -------------------------------------------------------
.;, 1361 007500 000 

'''I 1362 
.BYTE 0 
.EYEN 

;~31 1.s63 ___ h ___ _ 

.~ 136' 
I'"~ 1365 J 
U 1366----------- J------
~ 

.'" 1367 J ~'. 1368 J 
19 1369--

•• J' 1370 _ ;-:1 1371 

LOADIN .P11 1'-JAN-78 

r.", 1372 
.~ 1373 THIS SUBROUTINE IS USED BY SEVERAL MONITOR 

~1'~41 1374 CD~MANDS TO HANDLE INPUT fROM THE KEYBOARD. 
25 1375 T"E-f"XPE-C1E-D-OnA-t'~N-i1Io_r1)RMSj1)NPE=--1 S-----------------

.~ 1376 AN OCTAL hUMBER AND THE SECOND IS EITHER 
t;;i 1377 A -ya OR AN uNe.ANY OTHER INPUT 
[.",:,37/1 "ILL- BE IGNORED. UPON ENTRY THE nflAG---NUMBER-lfOSl 

.-~-: 1379 BE SET If THE INPUT DESUED IS TO BE IN OCTAL FORM_ 
!"'1 1::i80 
~;,~ 1381----------------------.., ----.... ------ n __ ---- .. --------------- ...... --- -- .. -------------.... -

.:-:-1 Bb2 J 

Ml _ ~ ~:; c ~~_l_~ ~~_~~~~~~_~~_: _______________ _ JSR PC.lOADIN 

1385 ROaMESSAGE ADDRESS 
1386 R1=" Of EXPEL TED DATA LINES 

~~----'38 7 J R 2=10 DDRESS --Of-DA n-- [-OC-KHUNS 
BIl8 J 
1389 J 

H 1390 OU0040 ~PACE=40 JSPA'CC'1r£nlfITTON 
13~1 007502 012037 005526 LOADINI MOY (RO)+.MSGADR JPOINT TO MESSAGE ADDRESS 

-421 1392 007506 005037 005534 Clli ECHOEM JRESET ECHO MODE' 
11-- 1393007512--00523 7--(}055 30 I NC--NCR------------- -- ----I'SEi-N 0- CR- FLA 1.-=----------------D -ef..- 1394 007516 004737 005134 JSR PC,TTYOUr HYPE QUESTION 
~ 1395 007522 0057j7 005540 1ST NUMBER JPRINT DEFAULT? 

1396 -007526-001415- ------- -SEO--101A 'GO-NO-If -NO -- ---------------
.~ 1397 007530 011203 MOY (RZ>.R3 JSET UP TO PRINT If YES 

1-;'; 1398 007532 OU4737 006n4 JSR PC.ASCII JHAKE ASCI I 
"J 1399 007536- 012731-010574--00-5526 MOY---DOUTBUFllI~R ROAO OUTPUT"aUFFER 

.!-;ol 1400 007544 004737 005134 JSR PC.TTYOUT JOUTPUT IT 
~~ 1401 J 
!;;t-1402 --007551}--012737-00004-o---1tt0574 MOY IISPAtEifUJT8UF 'E'NClUDE--SPA-CE 

tt,~ 1403 007556 004737 005134 JSR PC.TIYOUT JPRINT IT 
r:~ 1404 
~]­

~:-::': 
_ .. -. -- .-- ---_ .. __ .. _--

0:...1 _____ _ ------- ------_._-----
8 

---------_ .. _----------_ .. _--------------------

----------------------.-._--
I' 
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e 
1405 007562 004737 004446 LD1A' JSR pc. INWU I 'COLLECT ANSWER 

• 1406 
6 1407 • • C'. 1408-0U7SO-6 "77~757S2 (01' H~8 QPARH8~R3 'fE. TCH FIRST. ENTRY .,,2 . 1409 007572 042703 OU0200 BlC IBIT7~R3 .LOSE 'UITY BIT 

• J 1410 007576 020327 000015 CHP R3~ICR .CARRIAGE RETURM? 
., 1411-00760Z-00101r--- SHE (03 • GO-t}'rrr-H-O-=-=-=-"-----------

.'2:) 1412 
161 1413 • 
~ " 141' OD760 __ 0D57Zz--------- (O'z-r--TSf un+ .OEFAuI-T-A,rSWER 

1415 007606 012131 u05740 005526 HOV 'lFCOOE~HSGAOR .ISSUE LIME FEED HERE 
_ 1416 007614 005031 005534 ClR ECHOEH .RESET ECHO HOOE 

I '1417-007620---0u4737-005f34 -JSR--pciTHOUT .j.-RfNf-·rr-----··~----------
1418 • 

1,,01 1419 J 
,~,! -'4200076Z'-UU530"- DEC Rf---- .DECiEMENIENTRY Nl",sEit 

.~ 14(:1 001626 001325 8NE LOAD IN .00 ANOTHER 
r~ 1422 007630 000207 LOEX' HTS PC .RETURN HERE 

.~HH'-oo~~3~---~~~327 000105 L03. ~~-P---~:~1105 .IS IT :N:=-:..:. • .::.E-.------------

§----,426007636·-0llH74 bEg LOEX .Dlt-'Jr-ns 
0'71 1427 

17;'1 1428 J 

;,.,., 1429 '00 764 0-00573T-nU5'54 0 lDn---'TST NOMBl:R • UPECTTlrr-NUH8EIt? 
.r;;1 14,)0 007644 001423 bet' L07 .CHRCK IT IF YES 

1,;1 1431 007646 OU4731 006640 JSR PC.OCTAL • :..-_______________ _ 
S------143ZD0765Z--00573r-006750 'Sf BADN-OM • GOO'D? 
.~ 1433 007656 001413 BEa L06 .GO ON IF YES 

,": 14:'4 . . . . . ;::-" --H3~' ---- - - - ---- - J .-----------'------
.':~1 1436 007660 012731 007060 005526 LOS' HOV IQUEST ~"SGADR .LOAD ADOR OF .? 

:;..1 1437 007666 005037 005534 ClR ECHOEH JRESET ECHO HOOE 
t:;;! 1438 007672005037--005530 . ClR---NCR '-" i~ESErrR-'INHl8n'------------

.";~ 1439 007676 004731 005134 JSR PC~TTYOUT • 
~! 1440 007702 024042 CMP -(RO)~-(R2) .RESET POINTERS 
~~. 1441007704---000676---'-- 8 R-----(O A 0 IN fTRT--n-n'HN ------------

0'-;::: 1442 
;-:-,., ,,43 • 
jJ'! 14" -007706---0137U---uO-6752 L06t HOV DATA-.(R2) .ENTEJrDAU-lfOR-O 

• :-:;;;; 141.5 007712 000734 8R LD2 UNO GO ON 
. j 

f~: ~:!~---------."-.----- ! 
.~."d 14,8 007714 020321 000131 L071 Cf'lP R3.'1131 ISEE IF 
~ 1449 007720 001002 8HE lD10 lIT IS A ·Y· 
1..,'1450' 00 772Z--00521Z- Ir.C--(R2} 'SEIFLR,r-YES 

.':~~ 1451 007724 000727 8ft LD2 .AND GO ON 

~1 ~~~~''''--'''.- .' j'---

.~ 1454 007726 020327 000116 LD10a CMP il.3~"'6 liS .IT ".N ·N· 
~ 1455 007732 0013~2 SNE LO" JIGHORE IT If NO 
!,<. 145600773'-005012 CLR (1(2) iR£SErruc'-=;..I .... r.:.:..Tve,.;s...-----------· 

.-;-; 14j 7 007736 000122 8R LDl IANO GO ON 
R 14~8... . • ____________________ . _________________ _ 
Is,l -14 59 ---- ., .... , ,.-------,- - -J 

-3 11060 
! "I 140!. ____________ _ • 
;"'1 

.~= 
~' Of, r () .. e \'} 
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, / 1462 J 
• 1- 1463 • 

i~ 
\" - ~/ 

, . 
DISK INPUT COMMAND 

~ 
t " \.., ./ 

}"F\ 1464 J 

m~ n,6!) );-~--""tHIT1"S..---;.t""'O"""r'IlI"TA"'N"'D-"INmp..,U""T .... S..---..T'DH""E-n"D'I'"1U",k..-.P"AI"IIIR""' ... M...,.E'9'"TE""R...,S.,..----------------
., 2 14b6 • USED IN TESTING THE PHOENIX 211. 

3 1467 • THE FOLLOVIN' ENTRIES ARE ALLOVEDI 
i41 1468 J' 

.~ 1469 • '.MUIHUH SECTOR 
1 6 1470 2.HAXlHUH HEAD 
i ,11i. 71 3iiHU:I HUK CY"LINDE.,..W.,-----------------------

-M'. 1 t 72. 4. VOROS PER SECTOR 
9 1473 • 

'10 14,4 ,--.-.-----.. -........:...---------------------
_~ 1475 007740 005037 005532 DISKINI CLR REQFLG .RESET REQUEST FLAG 
~ 1476 007744 005037 005524 CLR TSTACT .RESET TEST ACTIVE 
:;' 1477 -007750-00503;-005534 C[R ECIiOEr-·----------.. 'RESETCCHotfDDC·...::...---------------
.:~4 1478 007754 .005237 005522 INC CIMODE JSET COHMAND HDDE 

d 1479 007760 004537 015474 JSR R5,SAVE ,SAVE CPU 
•• 1480-007764-012700--001642 HOY---IIDISKP,llU-----------·jrco-rS-A·DDRCSS·-ll'r"MESSA&ES 

_'171 1481 007770 012701 000004 HOY I14,R1 .1l1= NUMBER OF ENTRIES 
~ 1402 007774 012702 001040 HOY ~HAXSEC,Rl .R2=PARAHETER ADDRESS 
;;,,: '14b3 U10000 --005237-- OU5540 INC---NUHRER ... ---.-------. ---------------

ct,,<,: 1484 010004 004737 u07502 JSR PC,LOADIN ,ENTER DATA 
~~ 1485 010010 Ou503t 005540 CLR NUHBER .CLR NUMBER FLAG 
;,,; "1406- 010014-"U05037--005522 ClR--CIMODE fRESET tOHIfA"NDI10DE 

_@2l1407010020013737001042001060HOYHAXHO,HAXHED .FIX HEAD SELECTION 
~ 1408 010026 012702 000007 HOY 117,R2 .SHIFT 
'''I '1409"'010032-006237--001060 DISKHut ASR--""11AXHEO--- .SHIFT--------------------

<I'::;;: 14S0 010036 005302 DU RZ • 
G~ 14~1 010040 001374 SNE oISKHO ,REPEAT UNTIL DONE 
::,;1 1492 010042" 013737 n 001046--o0'1050··HGY---WPSEC.P05VP -,--' ------------------.---------------

8;'9 1493 010050 0(J5437 0010S0 NEG POSWP .MAKE POSITIVE WORDS PElt SECTOR 
w 1494 0100S4 004537 015510 JSR R5,REST .RESTORE CPU 

'''' ..., 495 010060 --0001 j 7--004506-JHP--PMG1 --.. IliA IT -FOR--NEXT---sTliFF 
8 l ;,i 1496 

;);1 14'i7 
'341 14'i8---" ----.-----.. -.. --

G~ lm----. 
_~ 1;.02 

J ----------1'.---
J 
J -----------J·---... ·""GO·-"(;OKU··N"'Dr---------------.,----------------

~ 1503 THE GO COHMAND IS A 'ERY SIMPLE FUNCTION. 
40 1 S04' n--Y-S-USUHED UtA I All I ES I PA1fAlJET£· ... R.;..S-..;.,AR;;.,E....--.S~E ... I..,O ... P.--------------

.. ~ 1S05 AND DISK/CONTROLLER YALUES ARE CORRECT. 
w'1 ~;g~ J A JUH~_.To _.TEST EX_ECUTI!E IS_THEN PE.R.FORM.=E_D _____________ _ 

.44 1508 • 
~ 15(J9 010064 005037 00553Z RUN' CLR REQFLG .RESET REQUEST FLAG 4. '~1 0 -01 007O-:-005'03-r-oO 55-22 'CLR C IMooE .------,------------.--... -----------------

_ 47 1511 010014 005237 0055Z4 Ih(' TSfACT .SET TEST ACTIVE flAG 
•• 1512 010100 0~3727 001Z1Z 000045 CMP STRTN,a45 • DID WE JUST DO A FDRHAT_?~ _____________________ __ 
1-----1513· 0101 UO-0010U5----- SNE RUN1-·-------"")-Go--ON-IF-NO--

.~~: 1514 • 
5' 1515 010110 005037 001212 CLR STRTN J DEFAULT TO TEST 0 
'" -1516' 010t14--o12737-'OUOD30--00-1~10 HOV 130i"STPTJr"""--'-lNU-ENlrlIn-.r"30 ------------------

-t" 1517 • ~ 1S1801012Z RUN1, ----- - - --- ---- ------ --_. ---_ .... _---_. __ ._--_._--------------._--_ . 
• :~I 

tl ._--_._-_._---_ .... -_ ... _-------_ .. ------ -_._--_ . .. / 
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1519 010122 000137 003044 JHP TSTART .START TESTJNG • 1520 , 
• 1521 J 

" 1522 J 
1!>23 

1"1 1524 J 
'525 J 
1526 
1527 , 

----,528- i'------------------------------------
1529 • PRINT PROGRESS COMMAND 
1530 

~1-+I--------,531---------------------~'------~T~<H~I~S~C~OR~RINTS THE CURRENT TEST PROGRESS 
1532 , OF THE PHOENIX 211 CONTROLLER. THE VALUES OUTPUTED 
1533 J ARE THE fOLLOWING~I ___________________________________ __ 

-----,53' -
1535 ,'.PASS COUNT 
15'}6 ,2.PASS DefINITION 

:! 15~7 ,----- -3.CURRENT TEST 
(STARTING AND ENDING TEST) 

,~~--~------------

1538 J 4.ERROR COUNT 
'"I 1539 ,5.DAn 

1~9! 1540 J 
0,.:;;1 1541 , t-;-;1 1542 , 

,-, 1543 j 

." 1544 010126 004537 015474 PRlNTl JSR R5,SAVE .SAVE CPU 
1'41 1545 010132 005037 005524 ClI TSHCT . JRSEr TEST ACTIVE 
P -,~46'01013O-00~3Tl10552Z TNt CIl4"ODE '-SErC-o-MHARlrltlfD-E--------------

O~:;:; 1547 010142 0050~7 005534 CLR ECHOEH 'CLEU ECHO HODE 
1,~1 15,8 010146 005037 005532 CLR REOFLG 'RESET REQUEST flAG 
i~~i1S' 9-0101SZ-01273r-01 03J4--uD5526 HOV--IIPNTHSGH'StUR 'lOAO--PR INCHEAOINGO=----------

e~ 15~0 010160 004737 Ou5134 JSrc PC,TTYOUT .PRINT IT 
~j 1551 010164 012737 UuS740 005526 HGY DLFCODE,HSGAOR .LINE FEEO 
t~~ -1 ~5 2 010172- 004737 005134-' -- JSR--' PC. TTYOUT -. - -----.---

fr~: 15!3 010176 004737 005134 JSR PC.TTYOUT 
r:;:;: 1554 
~:! 1 ~55 - i -------

J 

-------------- --------- -- ----,----
.~:;': 15!16 U10202 005237 005530 INC NCR ,INHIBIT CR 
~ 1557 0102U6 012737 U02045 005526 HOY IDTE.HSGAnR .POINT TO DATE HE,~S_S_AG~E __________ __ 
17 1558 010214---004737---005134 JSR---PC,TTYOUT iPRINrlJATEI e .. , 1559 010220 005037 005530 eLR NCR .RESU CR INHIBIT 
b boO 010224 005037 005524 CLR TSTACT ,RESET TEST ACTJVE 
1""; 1 ~t.1 010230 -01273r- 011222----OU!'5T6 tiD V- IIDATEw;MSGnR :aPO INT-TO ACTUA( -DATE 

.§i~ 1~t.2 010236 004737 005134 JSR PC,TTYOUT JPRIhT DUE 
42' 1,63 , 

I 1564----- ' ---.----.------- ;---------- ------.. ---------------
1~6!' 010242 012737 00~740 005526 HOY ILFCOOEIHSGADR .PRINT LINE FEED (2) 
1506 010250 004131 005134 JSR PC.TTYOUT , 

.4£1 --1567-01025"-0047:sr-'005134 JSIf--PC,TTYOUT ----------
er;-,l 1508 , 

r.;;;1 H69 , 
lJ 1570·01 ono--OOt-S3'r---at31 04 JS~'R5iPOur- flsR'TlfT'ESrltAIf'A'tlETElrS 

.\;,: 1S71 010264 010322 .lirRD PRHSG HEST MESSAGES 

~s,' 1572 010266 0103U6 .WORD PRDATA "EST P'S 
S2 1513--010270'-000005 .1I0RD 5 'NOMIrER-OrHES'S~-GCS 

.'S,1, 1:'74 J q 1575 
l-'~'! ._--.--- -----------. ------------------------------
: ~< .-. 
G'1 rC'j --r ~ C] 

\'i,_ / . ~ 
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1576 010272 U05037 005522 CLR CIHODE .RESET COMMANO MODE 
Ja( 1577 010276 004537 015510 JSR R5.REST .RESTORE CPU 
~6 1578 010302 000137 004506 JMP PMG1 .00 SOMETHING ELSE 

(, , 1579 J 
..,";1 1580 • 

i~ 1581 • 7 1582- J .'5 15d3 010306 001236 PRDATAI • .,ORO PASCNT .PASS COUNTER 

DATA TABLE OF LOCS FOR PRINT COMMAND 

~ 

:6 1584 010310 001212 .weRD STRTN .STARTING TEST NUMBER I, i'58501 031,-001210 .WORO-sTPTN JENIJINb-TESr"NIJ)(BE;.R..::.::.-------------
.~ 1586 010314 001232 .WORO CURTN .CURRENT TEST NUMBER 

i9, 1507 010316 OU1322 • .,ORO ERRFLS JERROR flAG 
1,01 151S R 010320 -OUOOoo------ .1I0R .ro ----- JIoHO-KNOIIS? 

.~_" 151)9 J 
r.) 1590 • 
, I 1591--------------- ,--

.~ B92 

lliJ ~;~! -------- 7------

O':~: 15'15 
:;-;i 15S<6 J 
~. 1597-- J 

«t~l 1598 010322 01040~ PRMSGI .IIORD PASHSG .PASS COUNT MESSAGE 
~ 15'19 010324 010434 .IIORD T1HSG ,STARTING TEST MESSAGE 
r;11uOO-010320--{)10464 iI.,ORo--r2MSG .END1HG IESI MFs-s-A--.;-eE--------------

CD~ 1001 010330 010514 .WORD CMSSG .CURRENT·TEST MESSAGE 
E1 ~~~~_0203_3_2 _~1~~44 ;"O_R_D_E_R_~NTH .ERROR FLAG MESAGE ______________ _ 

oS: 1604 
r,1 f~05 J 

fC:"b06 010334---011 120 _ 110-ffrTltS&-r-.ASCU1 PHOENIX 211 DUGNOSTtClESrPROfRES-S, er-29 010337 117 105 116 
'30 010342 111 130 040 
--- 010345-----06.t--061--061------ ------ --------------

#32~i 010350 040 104 111 
~ 010353 101 1U7 116 
~- i - 010356---11?-123 124------

.~'3-': 010361 111 103 040 
'36 010364 124 105 123 
3T 010307-------"124 040--120'---------------,---------------------------------

e;;;" 010372 122 117 107 

PRINT COMMAND MESSAGES 

1;;1 01037j 122 105 123 ___________________________________________ _ 
[;0i 0101.00---123--040---- -

.--1 1607 010402 000 .BYTE 0 
~j 1608 010403 120 101 123 PAS"SG' .ASCII IPASS COUNTER • I 
~ 010406---'123--040--103 

... 010411 117 125 116 
~ 010414 124 105 122 

~.; 01041r----040--040--040---------------------------------------------------------
e:.; 010422 040 040 040 

U10425 O~O 040 040 

~el -010430----075--040 ~-------------------------------------------------------------• :~'I 1609 010432 000 .BYTE 0 
1610 .EVEN I:; 611- 01 0434--123---124---101 11 "S~Sf.-C~1 ~I -,1t"St"T..,AI1Rt11r1IM1NttG~T·l'E~S'I-.NnU'"HU'St:"ER'R-.--/r------------------------

.'~" 010437 122 124 111 
~~ 010442 110 107 040 a;' ------- ------ ------ --------
: ,I 

~L ----------------------
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e 
010445 124 105 123 

• 010450 124 040 116 
• 010453 125 115 102 

(11 010456-'05 122 U4urr---------

')'-;1 010461 075 040 ttl 1612 010463 000 .BYTE 0 

~. 
16130104.64--10~116--~~HSGI.AS~CTITI~/nE~NnDnl~N~G~~TE~s~t~Nnun"~B~E~R~.~J----------------------.i' 010467 111 116 107 

6 010472 040 040 040 
,I 0'0475 124------,05 12~3---------------------------------------------------

Oei 010500 124 040 116 
i-;;i 010503 125 115 102 
I~ --01050~---'05 12r--040--------------------------------------------------

.;:~ 010511 075 040 
;;' 1614 010513 000 !ill 16'S-010514---'03---'25 122 C .. SSG' .nCII ICURRENT test NUHBER • I 

... , 010517 122 lOS 116 
r,j 010522 124 040 040 

,:~,-j 010525--,21;--'0~--'23---------
O-'-l 010530 124 040 116 

i~-j 010533 125 115 102 j.; 010~36 ----, OS---, 22---040----------------------------------------'---
.-;;1 010~41 on 040 
. E1 1616 010543 000 .BYTE 0 

",t 161rOl0544---,0S-f2Z--,2Z-nnrt.,..---;} ... s~C...,.ITI-/71E..,R.,RnO ... R.----... F.-L .... A..-G-------=.~/------------------------

.BYTE 0 

~:r:'1 010547 117 122 040 r' 010552 040 040 040 
'-;:;:;---0105 5S--' 06---' 14--,01-----------------------------------------------

.'-:: 010~60 1117 040 040 
i-'-:' . 010563 040 040 040 
!:;'t-- 010566 ---040----040--U40 

.:,,~ 010571 on 040 
1:,1 1618 010573 000 
f-;-,+-----1619 ----- . ----.. ----------

.BYTE 0 
------.EYENr---------------~-----~-------------------

-;,i '020 ""'....:., J 
:jj' 1621 J 
:;;~ -,622---------- J -----------------:-------------------

0.'-;;1 1623 010574 000000 OUTBUF •• WORD 0 
!,j 1624 010676 .... +100 
ll?i 1625----- • 

• '~ 1626 • 
1-':,: 1027 
t,ui 16,8-
.~ 1629 

i~ 1630 • 
1.,J1 1631 • 

• :-;.;1 1 b,j2 • 

-------------j-
• 

Dl TE CO"HAND 

.OUTPUT BUFFER ARE (TTY) 
J 

i;cj 1033 J C 

~
•• 16::'4 j-'--------------------------------------

_: 1635 THE DATE COMMAND ENTERS THE DUE 
~ 1636 J INTO A MEtlORY BUFfER FOR LATER USE 
d 16-;j7 • AS OUTPUTl4F~-Gt1JElllTNrI"G-OTA ..... TAr.:-'------------------' .i so ' 16.)8 • . R 16:)«; J 
G"ol 1640 J 

."~< 1641 010676 004537 015474 DUE. JSR 
c:; 1642 010702 005037 005532 CLR 

RS.SAYE 
RECHe; 

•..• _._. ______ ....••. ___ ._. __ •. _. ___ . ____ .. -_. __ ._--__ --_0 _________ ••. _______ _ 

•••• 

.SAVE CPU 

.RESET REQUEST FLAG 

,-' ~ .,~~ " -. -r;._-.------- 1- \ 
--I- "'-' ----------------\ )""" ___ _ 

J 
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~i ~ 

, .. 

"--

1643 010706 005237 005522 INC CIMOOE J5ET CO""ANO "ODE )tC 1644 010712 005037 005534 CLR ECHOEM JRESET ECHO "ODE 
~'s 1645 010716 012737 002024 005526 DT11 MOY 10TADR."S'ADR 'POINT TO MfSSAG_~E_A~O~D~R~E~S_S __________ _ 

(,; 1646-·010724--0U523~005530 INC NCR ISET-c1f--INHIBIT 
",G-i . 1647 010730 01.14737 005134 JSR PC.TTYOUT ,PRINT -IiHea 
, G-l 1648 010n4 005037 005530 CLR NCR .RESET CR INHIBIT !=J-,649- 010740--004737--- 004446- JSR--PC.INWUI ;, IiAn -FOR· RESPONSe--- --:-
.is 1650 010744 0137u2 005546 MDY PPARMB.1t2 .LOAD ENDING DATA ADDRESS 

6 1651 010750 U13703 005544 MOY PARHS.R3 .LOAD ~TARTING DATA ADDRESS 
;7 652 Ul0754--10030'-·- .-- SUB--R3.R2·- .COHPUTE LENGTH OF-DATE-··~--------.7 1653 0107;6 020227 000012 CHP R2.ft12 111 CHARACTERS? 
~1 1654 010702 001027 SNE OT5 .PRINT -?- IF NO 
r.~~;165~ 010764 --012700---011154--- -MOY --IIHONTH.RO .POINT TO· HONTH TA8L~--

.:" 1656 010770 0137u2 005544 onl HOY PARHS,R2 ILOAD FIRST CHARACTER E 16~7 010774 010201 HOY R2.Rl .SET UP R1 TO POINT TO DATA 
1-;:]1 --·'0~8 010776- 0627Ul ---000003 AOO--"3,Rl- IFIRST -DATE LETTER IS THE 

• 'Ii 1659 • .FDURTll CHARACTER RECEIYEO 
:,:, 1660 011002 012702 000003 HOY 13,R2 .LOAD MUNTH COUNT 
~T 1661011006--111003----- DT-~HOVB-- (RO).R3- .LOAO·TABLE ENTRY--·---e@. 1662 011010 120311 "'IPB R3.<R1> .15 IT A LEGAL ENTRY? 
""1 1663 011012 OU1404 BED DT4 HOOK AT NEXT IF YES ___________ _ 
i -1064 011014-U60200---- AOO---R2.RCt- JUPOATE MONTH TASL"E---~--

1665 011016 lU5710 TSTB (RO) .END OF MONTHS? 
i"1 loto6 011020 001610 BEQ DT'i 1£.0 PRINT -?-
~"J -1667 011022·- ·U00762 -BR----DTZ JlRY AGAIN IF NOT--------

0-;;1 1608 ;;1 1669 J 
j25~ --'1670 011024--020221---000001 DI4r--CHP RZ.1fT" n~ST-c:nR"ACTER?----
4t~~.F, 1671 011030 001416 ~ED DT6 .STORE DATE IF YES 

n 1672 011032 005200 INC ·RO .CHECK NEXT IF HORE 
'8 1673- 0110.34 ----o052UI INC R1 .UPDATE-DAn-POINTEr-

8'", 1674 011036 005302 OEC R2 .OECREHENT CHARACTER COUNTER 
r:;,l 1675 011040 000762 SR 013 .CHECK THIS ONE 
1-:;,1---.---- 1676 • -----

.. ~-! 1677 • 

r-;~. 1678 011042 012737 007060005526 DT51 HOY IQUEST.HSGAOR .LOAO -?- ADDRESS 
[,. -1679 011050---0U5037--005534 CLR--ECHO"El1 JRESET ECH-OEH uHODE 

4t~ 1680 011054 005037 005530 CLR NCR .RESET CR INHIBIT 
""1 16t!1 011060 OU4737 005134 JSR PC,TTYOUT .PRINT IT 
hi' 16112-011064-000714 BR----OT1 .STARrDVER----

es;1 1683 J 
",i 1684 • 

4U -'6ts~011 066"---"013 700--005544 D'~-HOY PARKlliRO j RD· -DAU- BUFFER-- h
-

4t" 1686011072 012701 000011 MOY 111,Rl IR1=OAlA COUNTER 
~ 1687 011076 01270l 011222 MOY IDATBUF.R2 .RZ=DATE RESIDENCE 
~1-----'6118011102--'12022----- OT7. MOYS--(RO)+:'<R"2)+ j[OAD DATE- .-- .--

1689 011104 005301 DEC Rl .DECREHENT COUhTER 
1690 011106 001375 SNE DT7 .CONTINUE IF NOT DONE 

l------169101111O----1U50U-- CLRg--(RZ) JINSURE"·--PROPER-llUPU • .,';.=....---------
16~2 • 
1693 • 

1------·1694 ------------ - J 

1095 011112 012737 007062 005526 HOV IPRDMPT.HSGADR .SET CR INHIBIT 
1696 011120 OO~037 005534 CLR ECHOEM JREST ECHOEMODE 

~'.I 1697-011124-00523~OU5530 tNC NCR ,SErCR-u-INHIBIr--81 1698 0111'30 OU4737 005134 JSR. PC,TTYOUT .OUT PUT PROMPT 
[;:'\ 1699 011134 005037 OU5530 CL~ ___ NCR .RESET CR INHIBIT 

·t~L_ ----------_ .. _- --~--.- ---.. --.--

~ 
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1100 • 
1701 • 

o 1702 J • 
r I 1703' , 

1704 011140 005037 005522 OT10. ClR CI"OOE 

1"1 .~~g!._~~.~.~~~;~~~:_!~ ~~= :~~:EST 
1707 J 

I" 1708 , 
I '1709 J 

171 0 J 

.RESET CO"MAND "ODE 
,BRING BACK CPU 
,DO SOMETHING ELSE 

,., _______ '7'1 ____________ .' ___________________________________________________________________ _ 
~~ 1712- , 

1713 , MONTH TABLE fOR fINDING CORRECT DATE 
~ 1714 , 

----1715-· , 
1716 011154 112 101 116 MONTH' .ASCII IJANfEBMARAPR"AYJUNJUlAUGSEPDCTNOVDECI 

, ' 011157 106 105 102 
, , . --011162 115 1U1..----."r:2 .... 2,------·-------------------------------------

011165 101 120 122 
011170 115 101 131 

1"'1 ·--·-0,1173----,,2 125--11oc -----------------------------------------
011176 112 12~ 114 

", 011201 101. 125 107 1.,,1 011 204 ---, 23--' 05---'120----------------------------------------------------------------

.~ 011207 117 103 124 
I~ 011212 116 117 126 
t~ 011215---'0'--'05 10T3----~------------~-------------------------------------------------------

.'''\ 1717 011220 000 .BYTE 0 
t;-;-. 1718 .EVEN t,;, 1719'-- ,.------. ------;,---------------------------------------

e~ii 1720 • 
I'PL' 1721 
;:;-, 1722-- . ------

.',:1 1723 , 

~3 1724 011222 DAT~III 
;; 1725-011222 000000 DATBUF' .wORO 0 

.~, 1726 011236 .-•• '0. 
:~ 1727 , 
;,,;1728 , 

.:,.; 1729 , 
t;;j 1730 , 
t;j 17?-1' , 

.~.' 1];)2 , '2 1733 I r.: '1 n4 J tHE SCOP-rtTlllMlND IS USED ONLY FOR 
ct~ 17;5 DEBUGGING PURPOSES.IT AllOWS THE OPERATOR TO 

, DATE BUFFER (HOLDS CURRENT DATE IN ASCII) 
-----J 

SCOPE-'-~lfUlJe- CO""AWU 

q, ----'737 , .41 17:)8 , 1. TYPE OF COMM AND 

81==,1 17~6 , CHOSE THE fOllOWING V.ALUES IN HIS SCOPR LOOP. 

.. 1739 , 2.STARTlHG OUSH ADDRESS 
49 174 0 , 3. STA Rn N(;",CYLIHDER {OCYl-rA"O'"D""R-re ... s ... s------------"---------

.~ 171.1 J 4.1I0RD COUNT (2'S COMPLE"ENT> 
1,,1' 1742 , 
G; 1743 IHE"-COMMA140--lIIn-BcUSUEII--vTA .HE DITll1tANSFER 

• "'; 1744 , SUBROUTINE (OXfER>.If THE CONTROLLER DOES NOJ 
t~L 1745 COMPLETE THE COH"~~.~~ !~E_ ~~~.~~~_~~.IT ROUTINE lULL 
:..,'., .:::1 
(;;1 

• .~ f- \ 
'-... ) 

----- ---------- ----- ~~'"' 

\~) 
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1746 , '/ 9:_ 1747 
,., .. '\ 1748 

J TERMINATE THE OPERATION. 

'p,' . -~-~~~-------------------------------------~;-------T~HE OPERATION IS ~RROR FREE.THE OPERATOR MUST 

3 17~1 • STOP THE PROCESS WITH A CONTROL ·C· OR BY THE 
4 752- J CONSlIL~HALIK£Y • 

• ;'1 1753 _ I 
~ 17~4 , 
~7: 17S5-01-H36---005-2-,"r-005-521 Sf:1)p-£r-INC C IHC-DE-------.-.1 1756 011242 005037 OU5532 CLR REQFLG 
~ 1757 011246 012700 011446 HOY aSCOAOR.RO 

------r.s~~O¥.~AND~ftonorE--------------------­

JRESET REQUEST FLAG 

LIO 1758 0112Sl-00523r---tl05530INC---NCR - - --------
." 17~9 011256 U12702 011434 HOV IISCBLTP.R2 

,.. 1700 011262 012701 000004 HOV I14.R 1 

JPOINT TO QUESTIONS 
---------~J -------------------

.LOAD TEMPORARY DATABUFFER 
JSET uP TO CLEAR ENTRY BUFFER ------------------ --- --- -------- ----------i-':i -1761 011266--010203---- HOY--R2.R3 ---

ct~~ 1762 01127U 00~023 5C11 CLR (R3). .CLEAR SPOT 
G; 1763 011272 00~301 OEC R1 'UNTIL DONE 
! I -1704 011274--001315------------ -BNE---- SC1 J .Sj 1765 011276 OU5237 005540 INC NUMBER .SET NUHBER INPUT FLAG 
~ 1766 011302 012701 U00004 HOV a4.R1 JSET ENTRY COUNT 
1":1767 011306 - 004737 - 007502 JSR--PCJLOAD1-rr-- IFETCH -DATA -- -___ u ___ 

"'\ 
.] 1768 

;,., 1769 J 
r~:t 1770 -011312----00~ 037--005522 SCh-CLR--CIHOOE .RESET-C-O'II"AND-MODC 

.'231 1771 011316 DO~2;7 005524 INC ISTH T .SET TEST ACTIVE 
~ 1772 0,,322 012702 011434 HOV IISCBLTP.R2 JPOINT TO TEHP BLOCK 
§l 1773011326--U1270:'--011420 HOV----aSCBLK .. 1t"3 JPOINrTO REAl-BUiCr-

• 1774 011332 005712 TST (R2) H.HANI.E COMIIAND? 
~j 1775 011334 0010U2 BNE se2A JJU~P IF CHANGE OR DEFAULT 
~:~ 177 6 011336 --- 012712-- 000006- MOY---- allRT eMD. (RU JLOAD DEFA UL T" CDKKANDIIRT-ITlI E~----------

.S-I 1777 011342 012263 000010 se2A ~ HOY (R2>+.10(R3) JLOAD D~SIRED COHMAND 
~I 1778 011346 U05712 TST (R2) JDUSH DIFFERENT? 
1::+------1779011350--001001---- BNE---se2B IGO ON IF YES 

.I~'i 1780 011352 005012 eLP (R2) JIlESET TO ZERO IF NO 8i 1781 011354 012223 se2BI MOY (R2).J(R3)+ JLOAO NE~ COMMANO 

O:~s 1783 011360 00~71~ TST (R2) JCHANGEING WRD COUNT? 
t,_[ -"" 011"6 u005723--~ --TST--(R3)+ . JSKIP CORE - ADDRESS-- ------

1704 .IIE DON'T ALLOW A 66 K 
~17b5-- ----------- -,- TI\ANSfER .BUT WE l/Iu:--n-rlTlOttll-----------

1786 J 04K -1 IILRD. 
1787 011362 001002 BNE SC2C JSG LO~D IT 

1-11788 01136/0--013712--601646 -HOV--IIPSE"C".ttt-Z) r-- n_' - --- -- - --- ----

1789 011370 012223 se2el MOV (RZ) •• (R3)+ .ENTER ~ORD COUNT 
u 1790 011372 005712 TST (RZ) JCHANGE CYLINDER ADDRESS? 
11 1791 011374 --001001- BNE--SC2D-- JDO IT IF-- YES - ------- -------

0[- 179Z 011376 005012 CLR (RZ) JRESET IT IF NOT 
~ 1793 011400 011213 se2Da MOV (RZ).(R3) JLOAD HERE 

.~ g~~g~~:g~--g~!~~~---~n~-~ ~~~~~:----:;:~~~~:a- !~gJg~c~::~~~~:urC1CTDlJUSS 
~ 1796 011412 005037 001322 CLR ERRFLG JIGNORE ERROR FLAG 
"; 1797 011416--0U0773 BR ---SC~ JHANG-UP-IN THIS lOOP 

.~;'I 17Cj8 J 
~ 1799 

~t0- ~:g~-----' --------------- !--
0l '1S0Z __ 0_"~~~_~~~~~~__ SCBLKa .IIORD 0 

.:~I 
i;-'L, 
...::.. ------- -----------------------------------

~ 

-----------------------------------------

.DUSH IMAGE ---------------------

" 
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e 
1803 011422 044312 .1I0RD ODBUF' , ,.CORE ADDRESS 

• 1804 011424 171400 .WDRD 177400 IIIORDS PER SECTOR 
e 1805 011426 000000 .1I0RO 0 'CYLINDER ADDRESS r= '806- 011430-000006 .\iORD-VRTCl'O .COM-HAND 

., 2 ' 1807 011432 000000 .IIORD 0 • 
• 1808 • 
• 18o9------ j 

.:~ 1810 J 
r;1 1611 011434 000000 SC8LlP' .VORD 0 ITEMP LOCS 
i~1b12--0l14-3o-UOOOOU .IIORD-lJ --=-=-=-----------------

1813 011440 000000 .WORD a 
• 1814 011442 000000 .WORD 0 
~ 'b1S0114'~~000au .WORO-U----------------------------------

.Sl 1816 , 
:1." 1817 • 
!;,1 -'6,8 ------ ---- J 
.~ 1819 • 

10 1820 • 
I~ 1821 • 

• ~'~ 1822 011446 0114!16 SCOADRI .IIORD COMMSG .COMMAND TYPE MESSAGE, 
t;~ 1823 011450 011510 .WORD DUMSG .DUSH MESSAGE 
~..1 h24 . 01145 z-on 550 '-WORDliSMS G .. ,-ORDS-·PEIf--UCU· ... R-;MmE,...,s .... s""' .... C"E----------------

e!;;j 1025 011454 011612 .VORD CYMSG 'CYLINDER ADDRESS MESSAGE 
F:1 1826 • 

MESSA'E ADDRESSES FUR SCDP~OKMAND 

I;;' -'827-'- ----- • 
• ,.~ 1828 011456 103 111 115 COMMS" .ASCII ICOMMAND TYPE (OCTAL) • 6 I 
~ 011461 115 101 116 8 ----- --01146.__-,04 OlO 124;..---------·---------------------------------

."'1 011467 131 120 105 
'l:-~ 011412 04U 050 111 
;,~I" 0114 75---' 03----, 24--' 01------

.~.; 011~00 114 051 040 
y- 011503 075 040 066 
OIl ·"011506--040--

.'",: 1629 011507 DuO .BYTE 0 
~ 1~)0 011510 104 125 123 D~MSG. .ASCII IDUSH ADDRESS (SECTOR.HEAD) • 0 I 
r~.;t-- 01,513-,,0----040·--,01-

_.;;:1" 011516 104 104 122 
r;! 0 11 ~ 2 1 10!l 123 14!3_ 
i,,,! '011 S24~40'-- 050 .. --,23-----.,.---..:...-----------------------,------------

.':;: 011527 105 103 124. 
r;;t 011S)2 .117 122 054 _______________ ----------------------------EJ "011535-"0'--'05--'01 
.~ 011540 104 O!l1 040 

!<>! 011543 015 040 060 
: •. 'i 011546---040---- -.-- .. :------------------------------------------

.'~ 1631 011547 000 .BYTE 0 
~ 18~2 0115~0 127 117 12Z VSMS" .ASCII IVORD COUNT (Z'S COMPl.) • 171400 I 
f-=~I -011553--'04---040 103" 
.~ 011!S6 111 125 116 

r.;j 011561 124 040 050 
: •• , 011564 ----062---041--123-----------------------------------------

• so- 011507 040 103 111 
,~ 011512 115 120 114 r.r 011515---0:)6--051--040-------------,------------------------------
.~ 011600 075 040 061 
~ 011603 Ob1 067 064 
r.=~.----- .... -----. --------------------------------------------.--: 8,c 

8 () CJ 
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011606 060 060 040 
.( 1633 011611 000 .BYTE 0 
~. 1834 011612 103 131 1';4~C~Y~M~S~5~1 __ ~.~A~SC~I~I~/~C~Y=L~I~N=DE=R~A~D~D~R=E=S~S_.~D~/ ______________________________________________ _ 

~ 011615 1''-----'-1"6 104 
.,~ 011620 105 122 040 

2.. 011623 101 104 104 
", 011620-122--'05 12.l;.------------------------------------------~ 

0.1 011631 123' 040 075 
~ 011634 040 060 040 1,1 183S--011637--0UO--.. -------· .. ------.'''Snynt''1:E,--nO'---~--------------------------------

em ~i~L-- _____ ~~_E-V-E-N------------------------------------
t~ .~ 1lS39 • 
'" 1840 • i,,i -1841----------- • • 8 >--< 11142 

• PASS COMMAND ~j I", 1843 
~~'4,------------ ---------------.-----
11145 

'ti- 1846 
t>' 1847 

J THE PASS COMMAND IS CALLED ONLY BY THE TEST 
EXECUTIVE. IT OUTPUTS THE PASS COUNTER AND RETU~NS 

------------------.---VIA -A-RTS--Pc.-THCOUTPUr-rS---lN-THCTURI1"';-----------------

.' ,1 1I1L8 ~ 11149 • PASS CO_U_H_-T __ =_"_"_" _______________________________ _ 

~
' 1850- J .,21 18~ 1 • 

,. 1052 011640 004537 015474'.SSI JSIt R5.SAVE .SAVE CPU 
,"., 1lS53 -01164to--O0503r-oo-5532 C['R REQFlI;--- llteS£lREQUEsr-l'LAG 

~>-:-I 1854 0116~0 00~037 005534 CLR ECHCEH .RESET ECHOEH 
~i 1855 011654 UO~737 001224 1ST PASINH .NO PRINT OUI? 
i,,! 1856-011660--001031--------.. BNC-PSSl----- J'EXIT--IF-hO---- ------------------

.~;;,t- 18H 011662 005237 005522 IttC CIHOOE .SET COHHAND HODE 
~Iw 18~8 011666 005237 005530 INC NCR .SET CR INHIBIT 
;; --1859 011672 --012737-012006-005526 HOV--"PSHSG,-MSltUR .POINTTOPASS--MES'C"S'TA...-'rE-------------

e'-, 1860 011700 004737 005134 JSR PC,TlYOUT ,OUTPUT PASS = 
i~i 1861 011704 00~037 005530 CLR NCR .REST CR INHIBIT 
r;~i----1H02 011710--013703----0012:56 HOY--PASCNT"R3 -JLOAD PASS COUNT----------------

.'~ 11103 011714 004737 006754 JSR PC.ASCII .HAKE ASCII FOR OUTPUT 
t,,:, 1864 011720 012737 lJ10574 005526 HOY "OUT&UF"HSGADR JPOINT TO HE:iS~r,e B.::U.:.F=-F~ER~ __________ _ 

I 10b5 011726 -00473r- 005134 JSR----PC"TTYOUr -JOUTPUT-PASS COUNT--
1006 011732 012737 005740 005520 hOY "LFCODE.MSGADR 'LEIS DO ANOTHER LINE FEED 
1bo7011740 OU4737 005134 JSR PC.THOUI JNOII 

G~ -~::~-011744 005037005522 PSS'. ~~;--~~HO~~---- -----------------I, 1870 011750 004537 01551U JSR R5.REST 
.RESET CuPlHAND MODE 

,. -11171 011754----0U5737--0(J5524 TST---TSTACT 

~ 1d73 J 
'6 11174 011762-000131"--oU4506--- P$$21 JI'IP--PPI G1 .4.. 1875 • 

1BRING BACK REGIStERS 
--------lTEST-ACTlVE?- --- -------------------

.SEE IF REPEAT IF YES 

-------------..----- ------.--

et---1872 011760 001002 SNE PSS1 

, 1876 • tf,: 1877--011766-{)05137-001220 PSS1. TSr---REPF1:G JREP'EATTRTS--S£OUERCE7 
• .j 1878 011772 001402 BED PSS3 .NO KILL TEST ACTIVE El ~:~~ __ ~_1_~~~~~0~:~~~_~~~~ :"-P TNINTA '!~_~~ __ !! , ________________ _ 
II~ "" .,2... ..5.37 •• 552. PSS3, ClR TST'CT ,RESET TEST .CT.,E 

~I 1882_0~_~~_~~ __ U00766_______ BR PSS2 lAND LEAVE ___________________ _ 

Qi7:L• \.:::-

~ 
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e 
1883 J e 1884 J 

• 1885 J 

'E:; . ~::~ ! 3 1888 • 
i. 1689 J 

.. ' 1t190 J 

~ 
1891 012006 PSMS~, 

, -'892-U'f2lT06 040 040 040 .ASCII I PASS COUNT - I 
ei8 012011 040 120 101 

012014 123 123 040 

PASS MESSAGE 

~
o -~-012017 103 "1 12~5----~------------------------------------

.i" 012022 116 124 040 
r,"1 012025 075 040 Iii] 1893-012027--000 --------~.lYTru 

e I~ 1694 .EYEN 
f~ lil95 J 

.G~ 1896------ J------------------------------------
0-;-; 1897 

t.. 1898 
J 
I 

--------------------------J------,E~RnRnonR~R~E~pnowRTI~IN~G~RnonUnl'l~N~E--------------------------------------------r-r '1899 --.-,~----, 

.~i 1900 
, G1 1901 CI22 1902----

e,,, .. '903 
I" 1904 J 
'''I 1905 

OL:~ 1Ci06 I 

J 
J 

J 
THT5-.0UTINE PRINTS OUT THE TEST AND DRIVE 

DATA NECESSARY TO DIAGNOSTIC PROBLEMS OCCURRING 
I/ITH THE PHOENIX 211 OR THE ATTATCHED DRIVE(S). 

~l ,~~g~ ! T~~_~~TPU..!_IS IN THE FOLl_O_I/_IN_G_F_O_R_" _______________ _ 

.C'. 1909 • FAILING DRIVE NU"BER = 1M 
30 1910 • FAILING TEST NUMBER .," 
I'~ 1911 • REFERENCE DATA -------,..-1"------

~~? 11,112 • ACTUAl DATA • 1/1 
r;:.1 1913 SUBHST NUI'IBER = "" 
t;1 1914 J' --------

.;;:; 1<115 • 
Gl.. 1916 • ISS IF THE ERROR IS A DATA ERROR THE OUTPUT MIll 
f':;',! '1917 J BE--A" "E'SSAGE-S'ATl1U;---OlTI'CRlfOR ... ·-------------------

e";~i 1Y18 I 
r;,' 1'119 I 
f,o; 1920- j 

IF ANY OTHER ERROR OCCURS,~T~H=E-C~O~N~T~R~O~L=L=E~R----------------------------­
RCGISIER-WI [[II e--UUTP'OTEO. 

G~ hZl I 

t~ 19,2 • 
e,~~ '~~~~ 012030 005737 001222 TTERRI:ST N~;;~;~---' 

., ,.,,25 012034 001402 bEO TERl 
1~--1926-01203~0013r-003rr6 J"P tNTST---------

.;"i 1927 ' J 

.SKlP PRINTOUT? 

.GO ON IF NO 
j R EPHTiEsrTFOlJElIfC"E"'ltTES 

f4 lyZ8 I 
l'" '1929--01204-Z--OOS1nr-vOS524 lER1 I to ISnl:1 fRESEt rEST A'tTlVE 

e-,;;;j 1930 012046 005731 001226 1ST ERPRIN IHO PRINTOUT? 

~" B~l 012052 001056 BNE TER! JlHEN EXIT 
".~i 19.:12-01205 __ 005237-005522 INC CIHI10E J Sn-COH"ANOtfODrllEIrE 

e::'1 h~3 012060 004537 013104 JSR R5.1POUT JOUTPUT WHAT HAPPENED 
~:;;; fCi.>4 012064 0123~2 ~~_~~~R"S' JERRORI1E_S~A~_~.~~_R.~SSES 
! ~,', .'.-., 

~! eb ----r 
'-~ /' " \4 C) 



o· 

',".J 

.~ ~ 
~IA."'AC "ACRO Y06-03 Z1-APR-78 00102- PAGE 5-37 

J 
005526 HOY DDATHSG,HSGADR JNOW PRINT ERROR MESSAGE 

• 
JSR PC,TTYOUT JPRINT "ESASAGE 

J 

·--'I'T""f;·R~4"T'--JSR~ 5, pour·· J PR I N,t1lNIROIT£1r"1{EGT"'STtrEIrR~S------------
.~QRO OCC~SG JCONTROLLER "ESSAGESCREGISTER) 
.kORD EBMSG JERROR REGISTER SAVE BLOC.K. ___________ __ 

·------~·.1/0RO___7·- JOUTPUT-COUN,--·--- -

012170 Ou5737 OU1074 TST ECC JIS THIS AN ECC CONTROLLER? 
012174-001405---- -SEO--YER5-- ----,-----" EX IT 1F -NO----· ------------

J 
012176 OU4537 013104 JSR R5,POUT JPRINT REGISTERS IF YES 
012202-- 012576---- .IiORO-ECRMSG JECC· REGISTER-HESSAGES· -.. -----------
012204 013214 .IIORD ECCBb JSAVE LOCATIONS FOR REGISTERS 
012206 000002 .IIORD 2 JPRINT COUNT -------------J .. ----.-..... --. . .... -.---....... -----.. --.--------------

J 
012210 005737 001230 TER51 TST CONTST JCONTINUE TEST MODE?(TEST __ 3~1~.~3~2~) _________ _ 
012214--001454-· BEa--aER6-· J EX I T-IFNOT-·---------·­

J 
001232 000031 CHP CURTN,U31 JTEST 31? 

bE t'----y ER 7 J SET UP- F OR-Go-~·Hntr-1f-Y'rE .... S-----------
001232 000032 CMP CURTN,U32 JTEST 32? 

SNE TER6 JEXIT IF NEITHER 
.----- J-.--- .--.-.-.-----.--

TER7. HOY iOCSR,RO JfIND OUT WHAT COM"AND 
SIC U177770,RO JLOOSE GAKBARGE 

------C M P---R ll. II Ilk TCHo- J II A S n-" -VR IT E ... ?------------------
BNE TER8 JGO ON If NO 
J 

01225,.·-012700--023602 -------l'tOV·~I/RTBLK,1tO JfOINT-rO ulIRI I E BLOCk IF YI:"E""S-----------

012260 HR91 
012260--062700-000004 ADtr--1l4.Ro- JADJus-r-rORBlDCk 
012264 00£537 022436 JSR R5,ENDPAR JCOHPUTE AS If NO ERROR 
012270 005737 001162 1ST ENDSEC JSECTOR =0 --------_._ .. ----_ .. __ ._-_. 
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1992 012274 001402 
1993 012276 005337 001162 

• 1994 012302 T£R9A' 

BEG 
DEC 

TER9A 
ENDSEC 

iSKIP THIS PART IF 0 
.DECREMENT If' OK 

(" -'99,-012302-U-U73r-Oo-ff62 001136 "1)' EfrnSEC.CURSEC nECTOR 
'~2 . 1996012310 013731 001164 001140 MOV ENDHO .. CURHD .HEAO 
. ,1997 012316 013737 001166 001142 MOV ENOCYl.CURCYl .CYlINDER 

~
'99801232'-~05~7-0U1322 ClR~~ERRn~~~~~~-~--~.~===-----------------

e:. 1999 J B 2000 012330 000137 003614 JKP fMTClR .JU"P TO fORMATTER CLEAR AREA 

•. :, ~~gr O-~~;~~~-;~~-~~-0~-~14 TER8' ~~~ IJROSLK.RO .POI .. T TO READ BLOCK 
~ 2003 012340 0050~7 001320 ClR DATERR .RESET DATA ERROR 
'ill'. -2004 -012344---000745--------- 8R-~~-TER9------ fAND-n·-O-N;CC-.=..:..~-'-------------

." 2005 • 
f:~' ~gg; 01~~.'_~ __ ~_~01~~ __ ~~~506 TEl6' :"P P~G1 UUliRN TO HONITOR 

e~ 2008 • ~ 20G9 J 
i,~l 2010 n______ -)--- ERROIi PR IUOUt MESSAGES 

07,i 2011 J 
i-;:1 2012 012352 012367 ERMS" .WORD FDRHS~ .FAILED DRIVE MESSAGE I..: -201 ~ -01 235.--012417 .1iORIrTTTHS(:-- .F-na:"ED"IE"SrJlE'S"SlC ... E=-------------

e':)l 20U 012356 (i12447 .WORD RFRMSG .REFERENCE DATA HESSA5E 
· ~ 2015 012360 012417 .WORO ACTMSC .ACTUAL DATA KESS AGE 
~ 2016-· 012362--o1252r- .WORD--SUBHSG • SU8TES-rNOMSER- .. USUE 

0'-;" 2017 012364 000000 .IIORO D "HATS ALL THE HESSAGES 

!~ ~~~: -- ,--------
.~: 2CJ20 012306 OuO .SHE 0 
. §l 2021 012367 1U6 101 111 fDR~S" .ASCII 'fAILING DRIVE NUHBER • , 
e~~r -------- g~~i~~---- ~~;-i;!~ ~~: ------.----.-

r.j 012400 122 111 126 ;:;;1- --- 012403------,05 ---040·--,16-----· 
a~:_J 012406 12!/ 1H 102 

r.;1 012411 105 122 . 040 

e';, 2022 012416 DUO .BYTE 0 
r;-'l ----012414-----075---040--- .---------

f.36 2023 012411 106 101 111 fTTI'''' .ASCII 'FAILING TEST NUHBER. /. .,. 
:.;;-:- -·012422----,,'"--,11 11-0 

• -;;;: 012425 101 040 124 
i-,~~ 012130 1U!/ 123 1~4 
~~! -012433---040--040---116---------------------------------------

.L~ 012430 125 115 102 

@.,012441 105 12n2 __ ~0~4~~0 _________________________________________________ __ 
.. , 012444" 075---040 

..... 2024 012446 000 .BYTE 0 
~ 202~ 012447 122 105 106 __ ~R~f_R~"~S~G_.~.~A~S_~C~I~I_'~R~E~F~E~R~E_N~C~E_~D~A~T~A~ __ .~' ______________________ __ 
i ... : -01U5Z---'0S--'22-~'OS' 

.l~· 0124H 116' 103 105 
i.oj 012460 040 040 040 t;.; 012463 104 101---124-------------......,------------------,,.--------------------

.~ 012466 101 040 - 040 
.~ 012471 040 040 040 
r~~i 012474--075 040-----=-------------------------------------------------

e7.1 2026 012476 01J0 .BYTE 0 :-s 2027 0124 7~ ___ ~ ~1 ___ ~~~ __ ~ ~4 ACT"". .A::.:S:.::C:..::I:..::I:....,:.'.::A.=.C.:..TU::::A:::L=--__ -=D.::A..:..T::A ____ .-.:.' ______________________ _ 
. ,', 

e;::; 
l'7f 

• o ~ 0 
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/ 012502 125 101 114 
'.~- 012505 040 040 040 
;"'6 012510 040 040 040 

'I! 012513 10.----1o1-----124----------------------------------------------------------------------------------
.,~ 012516 101 040 040 

i71 012521 040 040 040 
i. I . 012524--075---- 040·----· -- -----------------------------------------------------------------------------

.~ 2028 012526 000 .BYTE 0 
t71 2029 012527 123 125 1 02 __ S_U_B_"_S_G_r_._A_SC __ II __ '_S_U_B_T_E_ST_N_U_"_B_E_R ___________________________ . 
: 7: '---012532--124---105--'123 

. , 
O-;;j 012535 124 040 116 

'~i 012540 125 115 102 
~1;i01 2" 43 ----1 05-----'-,22-'--' 040-------------------------------------------------------------------------

.~ 012546 040 040 040 
'~:j 0125 ~ 1 040 040 040 
-';-J--- ---0125~4----075----040---·· =-------------------------------------------

.l;~j 2030 012556 OUO .liYTE 0 
~l 2031 .EVEN 
H---------2032··--··--------··-------- J.----._------

~:-:-;: 2033 J 

.~ lm ----- : 
i21; 2037 
r,:::-2038-- J 

13-::,1 7039 • 
:~ 2U40 012560 012602 DCCMSGI .WORD DCRMSG JDCSR MESSAGE ADDRESS 
~;C ______ 2li41 -012562"-012623 oiI{ORD-OUSMSG J o USlrME" SS"At7ClllDRE""'"S ... S---------------------

eii 2042 012564 0126 .. 4 .IIORO DAHMSG .DCAR MESSAGE ADDRESS 
:,7 2U43 012566 012665 .IIORD DWCHSG .DWCNT "ESSAGE ADDRESS 

~'. 2U .. 4 012570--0127U6 .WORD-DCYMSG J1)CrtI4ESSAGE-ADDRESS'------------------------
t.'IO", 2045 012572 U12727 .WClRD DSKHSG .DSTAT MESSAGE ADDRESS 
"'[''''i 2046 012574. 012750 .IIORD DERMSG .DERR MESSAGE AO(;RESS 

~,I ---2047 --·.EVEN---· 'MAKE-EYER 
,:-., 2U48 J 

~ 2049 012576 012771 EtR~SG: .~ORO ECBMSG JECCPB MESSAGE AOORES~S _______________________ _ I';il- . 20~0 012600'-013012 .WORO-ECPMSG JECCPW--MESSAGr"ADORESS 
.-;: 20~ 1 J 

t;" 2052 • _________________________ _ r,;' -205~012602-----040 041) 040 DCRJIIsn-.ASClI·-/-· DCSR • I ___________ . __ u __ 

e;-;;: 012605 (i40 040 104 
;;::! 012610 11J3 123 122 
r-' . --012613-----040--040--0401------

.~ 012616 075 040 040 
~ 012621 040 

CONTROLLER REGISTER PRINT OUT MESSAGES 

n 2054' 012622 ---000-----· .. ·- .---. - .'B'TT~--.-------------------------------------------:----------------------

0 1;; 205 ~ 012623 040 040 040 DUSMSG I .ASC II , 
f;" 012626 040 040 • 1U4 
f-·1--012631----125---123--110·----------------------------------------------

.7,' 012634 040 040 040 
~ 012637 075 040 040 

DUSH • , 

43 012642'-040--· .... ---------·-------------------------------------------------------------------------. 
• ~ 2056 012643 000 .8 YTE 0 

I~! 2057 012644 040 040 040_~D~AR~~~S~G~I~.~A~S.~C~I~I_' ____ ~D~C~A~R ___ • __ ~/ ______________________________________________ __ 
f-~i -012647---040---040--104 

.;:~ 012652 1U3 101 122 
,:,;1 012655 040 040 040 
f-- .- --.. - ----- -.------.--------.----- ----,----------------.-------------------------

·81 _____ _ -----------------------------------------------------------------------------
~ 



., SflOlA."AC "ACRO Y06-03 21-APR-78 00102 PACE 5-40 

012660 075 040 . 040 

• 012663 040 
. 2058 012664 ODD .BYTE 0 

, , ~DS9--0 12 66S--041r 040 040 DIICMs--.rr-e-n;"CT-I rl -'r----...D"'V .... CD"N ... f----:.=---;'...-------------------------
012670 0.0 040 104 

n 012673 127 103 116 
-012670----,24----040 040-~---------------------------------------

012701 075 040 040 
.6' 012104 040 I, ! 2rr61r 012 705-----000---- --. .tn-e--D 

tt·~.7 2061 012706 040 040 040 DCYMSG •• ASCII I 
• 012711 040 040 104 
f----------012714--103 --131--11'-------

OCYL • I 

012717 040 040 040 
012722 075 040 . 040 

------012725---040-------·_----·--------------------------------------------
2062 012726 OuO .BYTE 0 
2003 012727 040 040 040 _D~S~K~"~S~G~.~.~A~S~C~I~I~/~ __ ~D~S~T~A~T_._~/ ___________________________ _ 

--------01173'---040 040 104-
012735 1~3 124 101 
012740 124 040 040 

----------012743---075----040 04un------------------------------------------

tt2a 012746 040 
" 2064 012747 000 .BYTE 0 r,,! 206S-0127!10'--040 040 040-UERMSG I .U'''CT,...-,-. '..----..D'.".E ... R .... R--,.=--jr-------------------------

C)'~':! 012753 040 040 104 
i.c 012756 10) 122 122 
i." 012761'--'040 ---040----1I4cr-

.~.:.;: 012764 075 040 040 
II 012767 040 
~ 2066--012770--000--'-- ------.",BYT£----u 

0"9' 2067 012171 0 .. 0 040 040 fCBM'G •• ASCII I 
r;(~ 012774 040 040 105 
- I --- 012777 ---"'103----,03--120--

ECCPB • I 

013002 102 040 040 
01300~ 07~ 040 040 

n 013010 040- --------------------------,...----------------
2068 013011 000 .BYTE 0 
2069 013012 040 040 

-~, -013015--040---040-
013020 103 103 

040 fCPMSG. eAse II I ECCP" ~.~ I 
105 ; i 
120 

013023 127 040 040 
i--------013026---075 040 040-------------------------------------------------------

013031 040 
2070 013032 000 .BYTE 0 

1:;1 2071'---0. .. ---- -- .EVEN'-------------------------------------
0.4' 20; 2 , 
~ ---~g~!--.- -----.;;-------------------------------------_§ 2075 UATA ERROR MESSAGE 
!.i!] 2076 , 
\c.' "2077--- J 

_~ 2078 013034 040 040 040 DATHSS •• ASCII I •••••••••• OATA ERROR . ........ , 
t;;;! 013037 040 040 0~2 
'~i --U'3042 052 OS~2~-~Oi~5~2-------------------------------------------
_~ 013045 052 052 052 
~ ______ O~3~~~ __ ~~2 05~ __ ' _~_52 _____________________________________ _ 
tj 

-2 
~~'1j~--.-(-)~-~------

8 f " ",-) o 
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013053 040 040 104 
"i~ 013056 101 124 101 

...... ~ 

~6 013061 040 105 122 _______________________________ ~------------------~---------------------------------. 
~ 013064----'22"--'1r-122" 

'"'. 013067 040 040 052 
• 13 013072 052 052 052 IJ 01307 5---0S2--i) SZ-- 052-------------------------------------------------------------------------------------~ 

." 013100 052 05~ 
r;;1 2079 013102 000 .BYTE 0 
'., i 2080---<u u ______ ._ --.. ----.. -------,~-------------------------------------

e~ 2081 
i-91 2082 
Iw 

.~ 2084 S 20H5 

J 

• r 208 3------------

1,;1 2086 ----.------ .--------------------------,.----'-------------------------------------------------------------------
O-;-'-i 2087 J PRINT OUT ROUTINE 

:'0 2068 J 
I 2lJo9 ., ... ----TtH-S-SUBRo-U'r'INe-P~T AN ASCII LINE 

.'.2, 2uSO FOllOI/EO BY A SINGLE OCTAL 1I0RD. 
W ~g~~ THE!:ORH_~T OF _~ OUTPURT IS THE rOLLOWING 

o~j 2093 
~,~ 2094 

ENDING TEST NUMBER attuulltttt 

.. ,' 2095-------------------------,,-------------
.~ 2096 THE SUBROuTINE CALL lSI 

i,:;-j 2097 _ 
r,,;! 2098 (--X ) ----;JS It'---R 5,PtmT-~ CUL--rf£R E 

.f:-~ 2U99 <X)2 .IIORO NNNN JADDRESS OF MESSAGES 
~ 2100 (04 .WORD NNhN JADDRESS or DATA 1I0RDS 
~;;,i n 2101 (X )6---.1I0RD tt---------'NUHBER-Or--11ESSAGES:--.:.------------------------

~-~;~ 21U2 
I;:;] 2103 
I -- 21 04 

.f~~ 21U5 . .EVEN 
~I 2106 013104 000240 POUTI NOP 
bl--------2107--01310ll-0t1500 MO'V (R5r.iRo-

o,-d 2108 013110 016~01 000002 HOY 2(R~),R1 
l:-1 ~~~b 0131~4_~~6~02 000004 ~OV 4(R5),R2 

.lB 2111 013120 OO~237 005530 PT1' INC NCR J INHIB IT CARRIAGE RETURNS 
~j 2112 013124 012037 005526 HOY (RO)+,MS~ADR J 
r~j---2113013130-0050:S7-005534 CLlt~C"OEM rENSURE NU-ECHOEMOOE .-------------

.~;; 2114 013134 004737 005134 JSR pe,TTYOUT .PRINT ASCII I1ESSAGE 
", 2115 013140 005037 005530 ClR NCR JRESET CR RETURN HODE 
;~I 2116 013144-013103-- -HOY --iHR1 }+~R3 .GET REACY-rOR DATA 1I0RDCONYElfSTOW 

.':..J 2117 013146 00H37 006754 JSR pe,ASeII 'CONVERT TO ASCII 
~i 2118 013152 012737 010574 005526 MOY aOUT6UF,HSGAOR ,LOAD OUTPUT ADDRESS 
1-1 2119 013160-0047:H -U05134 JSR---PC,TTYDUT )OUTPUT OATA-IICRO---
.~.:_ 2120 013164 005302 DEC R2 .DECREMENT MESSAGE COUNTER 

w 2121 013166 001354 BNE PT1 ,GO AGAIN IF MOR~ 
40 1 -2122 013170'- 062705--000006 AO[t--1I6,R5-- 'UPDATE-RETURN --=-----------------

• ,01 2123 013174 000205 RTS R5 JANO RETURN NOli 
~ 21L& J 
~"i 2125------ r-----· ... ·--·-- .-.. --------.---

.12j 2126 J 

f'" 2127 J 
I'" 

J 
·----.J .... UrA -o--"R Clll1nrHE~A GCA1J\1R"'E"'S ... S----------

ILOAO R1 WITH DATA ADDRESS 
JLOAD R2 ITH MESSAGE 'COUNT 

.-------------_._------------- ----- ------------

1,::------ ---.------
e"',I:; l1 ___ , __ 
e 
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2128 
2129 

"ACRO V06-03 21-APR-78 00.02 P.~E 5-42 

• • • 2130 J 
, , -2131 • HEHbRY pOINTERS FOR ERRoR pRINToUT 

2132 • 
_ 2133 • '-CONTROLLER REelSTER IMA'ES 

I I 21"34 J 
2135 • 2.CPU REGISTERS AT ERROR DETECTION 

v 2136 J 

.'. 2138 013176 035334EB"S" .WORDERR8U .DCSR ADDRESS 1==, 2137 • 

G 2139 013200 035336 .VORD ERRBLK+2 .OUSH ADDRESS 
~2140-1n320z--u35"340 • VOIllfCRRILKn .IrCAlfADORE""U .... -------------------.i1l 2141 013204 035342 .WORD ERRBU+6 .DVCNT ADDRESS 
l,,1 2142 013206 035344 ."ORO ERRBLk+10 .Dcn ADDRESS 
1.,12143 01321D-03!"Si.6 "vORO-'ERRBLIC+1Z .0STAT-ADDReS~S-------------------

.~.i 2144 013212 03!350 .VORD ERRBlK+14 .OERR ADDRESS 

, r.. 2146-013216"-"03535'- .IIDRD ERRBU+20' .ECCPii· ADDRESS 
F~? 2145 013214 035352 ECC88' .kORD ERRBLK+16 .~CCP& ADDRESS 

." 2147 • I. 2148 J . ___________________ _ 
1,<,1 2149-·------·:--··· -.-.- ... - ,.-- ... --.--.. - .-... ----- -----------

0::::: 2150 013220 002722 EROATAI .IIORD REGO .CPU RO 
· f? 2151 013222 0027Z4 .VORO REGO+2 .CPU i1 

t;i 2152-0132U--002726 -.IIOR O--REGO.,{- .CPlna---
.'lii 2153 013226 002730 .VORO RHO+6 .CPU R3 

~ 21H 013230 £102732 .IIORO REGO+10 .CPU R4 
2' - 2155013232- 002734 .VORO-REGO+1'Z ICPy-R"..-S----------------------

• .' 2156 013234 002730 • .,(lRO REGO+1, .CPU R6CSP) 
G~-i 2157 013236 002740 • .,ORO REGO+16 .CPU R7(PC.) :0.; -2158 .. ------.-...:.....--------------------

.;.1 2159 
'~;O' 2160 
~L----2161 .:,;1 2162 

• • 
J 

• r;;; 2163 • 
f;;;216r - .·FOlur·lr''I'"'..,C,.,O'"H"""A""N'''br------------'------------------

.:-;.i 2165 • 
:::.;i 2106 • THlS COMMAND WlL FORMAT ONE DISK UNIT 
~:i 21(.7- J IRe-cO"trAN~A~P'ERTTO';;;R.::.;.V .... H .... lt..,H ........ urnN...,I ... r,...------------

.~~ 2168 • HE VlSHES TO FORMAT '0' THRU 3). 
t;i 2109 • 
1 .... 1 217(J • 
.~ 2171 • 

I.;; 2172 J 

1 SRONO -OUERYIIlTIB"E'tIAO'E-lF''A.........-.rCHCICE liAs 
VAS ENTEREO.THIS QUESTION VILL 8E OF THE fORM' 

!.,:2173- • *url'OU---SURE'l??rrOR-N-
.'«: 2174 J t--" 2175 J 

..2176'"3240 004531 015'" "HOU JSR U-iSAVE-
.'" 2177 013244 005037 013450 CLR 01S1CTP+2 

',. 2178 • !.,! 2179--0nZ5lJ-uoS'0~OS'532 Cl. ... R.-----..RE-OF LG 
4t~ 2100 013254 005237 005522 INC CI"OOE 

r;;: 2181 • 
rs"; 21&2.-01'3260--U127OZ-013446 FUll' -HOY IiO-lSKTPilU 

.':1 2183 013264 012700 013452 "Oy 1I0UNfT.RO 
r~ 21~' 013270 012701 000001 ~Oy .1.R1 r- --- ... __ . - --_ ..... ----- ...... _- .- ------..... ----
I::', .-::; 
~ .. 

• . (} 
-----f-"\ --------,,--) 

.-sXYrtJIu 
.CLEAR TEftP 

IlfE'SErRUml'ST FLU 
• SET CO""ANO "OOE 

.POIN·TlO---lEirp-DISK UNIT 

.POINT TO "ESSAGE OUT PUT 

.INCUDE COUNT ------_. 

--- o 
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2185 013274 005237 005540 INC NUHBER .SET NUMBER FLAG 
.1~ 2186 013300 004737 007502 JSR PC"lOADIN .FETCH DESIRED UNIT TO. BE 
IT\ 2187 .FORMATTED. 

F
-Z188--0l330~372-'-013446-,r00003 eHP DTSl{TP "D3 I UN IT-UI(?=-=-------------------

." ,2189 013312 003410 8lE FHT01 IGO ON IF YES 
, 3 2190 

[4 2191--- ------'---- ~- J 

~ , 2192 013314 005037 005534 UR ECHOEH JRESET ECHO HODE 
,b 2193 013320 012737 OU7060 005526 HOY DOUEST.HSGADR JPOINT TO ? H_A_R_K ______________ _ 
I :j2194-0' 332 6~-00475r_005131i JSR"----P C:;TT YOU I I PR INT-"?-.-,! 2195 013332 OU0752 BR FHTKl IlRY THIS AGAIN 
~;;l 2196 

.~ ~~~~-0-1~;3;_0-1~;37-~~;~~6 001214 FMTD11 ~OY OISKTP,STPDSK Jl-~~;-~-~-ECTED UNIT 
;1 2199 013342 013737 013446 001216 HOY OIsnp.STRTOSK 
• 'I -2200' ..... ---- J"----

.~ 2201 013350 UU5037 005540 ClR NUMBER JASK IF SURE 
:~ 2202 013354 012701 000001 HOY D1.Rl .COUNT =1 
1,:1 2203 013360-004737-007502--- JSR ---PC.lOADIN--- JFETCH--ANSIlER-

erj 2204 013364 005737 013450 TST OISKTP+2 10K 
r,;-j 2205 013370 001006 BHE FHT02 IGO ON IF YES 
';~ 2206 013372 -U050.)7- 005534 ClR---ECHOEH---- lRESCT ECHO HUDE 

0::;; 2207 013376 005037 005522 ClR CIMOOE JRESET COI1HANDMOOE 
--' 2208 013402 000137 004S06 JI1P PHG1 HiO BACK TO PHGR IF NO 
f~~~,------- n09 r----'·, ,. -- ... ------. --------------

.~ 2210013406 012737 000045 001212 FHTD21 MOY tl45.STRTN JlOAD TEST piS FROM HERE 
r,;.1 2211 013414 012737 00004~ 001210 MOY D45.STPTN 
r! 2212 013422 --00S037 - 001220--- ClR'--'-REPFlG --------, 

2213 013426 OU5037 001222 ClR NOSlOP J 0-;-·; 
f,,~ 
;;" 2214 013432 005037 00552i CLR CIMOOE JRESET COMMAND !'!ODE .l;;----', ~~~~ 013436" 005237- '005524 INC-- TSTAeT- -------l-SET" TE Sr'ACTI Vc-·---------------

J 

GDi 2217 
r;r---- 2218 013442 -000137--003044--

.i'-'J 2219 

J 
-------JMP--TSHRT- I -ST ARrllFt'NDV-

-~ iT,' 2220 
r:;:,:-' 2221 

G~,~! 2222 

J 
013446---000000-------' OJ SICl'Yr- '1I0R[J1I'--- JTEHP--
013450 000000 .WORD 0 I 

'-1 2223 
1f,i 013452 013456 DUNFTI .WORD DFHSG ,FORMAT MESAGEUNITC 
;-'r----- 2224 013454 - 0 13~ 2 5---- , • W OR O-A'SRl1 SG'- JA RE--TtHr'SuRE---w£ss·~A~G-r-E-~-----------

l39 2226 J .t---' 2225 
\.:' 2227 -0134S6---040---o-4o-----1)1oo--DF"'S~-iASCII-'-,-- DISIC UNll 10 BE FORMATTEU 

.", 013461 040 040 104 

~t----- --g~~!~~-----6!6----~~;-·--~~!---- ------
.i~ 013472 111 124 040 

. 013 4 7 5 1 24 11 7 040 
"-11---'---. ~ 

t2!j1 
I ", I 

·~i 

013500-----,OZ----10S--'040~----·------- -- . 
0135U3 106 117 122 
013506 115 101 124 
013511---, 24--10S---104 
013514 040 040 040 
013517 075 040 060 

= 0--7-----------------

~.; 013522--040----040----' .------------------------------------------~ .',) 
I',J~ 
'--;1 
!, I .' 

2228 013524 OOG 
2229 01352~ 04U 

l~L __ .... ___ _ 
8 

.BYTE 0 
040 040 ASRI'!SGI .ASCII I ARE YOU SURE??? Y OR N I 

" 



SMOIA.HAC "ACRO V06-03 Z1-AfR-78 OOrOl PAGE 5-44 
e 

013530 040 040 101 • 013533 122 105 040 
_ 013536 131 117 125 

~ 
013541 040 123 125----------------------------------------

.. " 013544 122 105 077 
'1 013547 077 077 040 q- 01355Z---,31----040---117------------------------------'-----------

0--';1 013555 122 040 116 
;-;1 013560 040 040 040 ;,-! 2nW013563--0QO------ ---- _BYTE 0 

.-,1 2231 J 
r;;; 2232 J rj 223r B __ -------- -- -------------::J--------------------------------

.'; 2L34 J 
::-:-: 223!= J REGISTER READ COMMAND 
::;------1236------------- - J 

0:' 2237 J 
~~;~ 2238 J 
:"i -2239- J 

THIS CD~"AND REDS AND OUPUTS THE PHOENIX 211 REGISTERS 

e'~ 2240 013564 004537 015474 .U.REAOr JSR RS.SAVE .SUE CPU 
- 2241 013570 OU5037 005532 CLR REOFlG .RESET REQUEST FLAG 
------ 2142 013574-005037-005534 C[r-"ECHOEM fRFSET-EC .. DI1O ... D .... E=--------------

2243 013600 005237 005522 INC CIMODE JSET COMMAND "ODE 
2244 J 

a 
.. '------ 2245 ----- ----- J 

.,~ 2246 013604 004537 013104 JSR RS.POUT 
~ 2247 013610 U12560 .1I0RO DCCMSG 

.PRINT REGISTERS 

':-:--------- 224 II 013612 - -DOl OGO ---------- - .\I£lRU-- DCSR 
JREGISTER HEADINGS 

---------~iREG1STE ADDRESSES~----------------

Q- 2249 013614 OuOOU7 .WORD 7 .COUNT FOR OUPUT 
- 2250 J 

22~1 013616 005737--001074 - TST--- ECC ----
•.• - 2252 013622 OU1405 BE!' RGR 

',' 2'::)3 J 

J lSTHI S -AN ECCCONlRllUaFf 
JEXIT NOli IF NOT 

.::------ 22~4 013624-- 004S3,-on104 JSP--R5iPDUt fOUPUT-l:CC-REGS-U-YE'S 
22:5 013630 012~76 .WORD ECR~SG JECC REGISTER HEADING 
22~6 013632 001010 .WORD ECCPB JADDRESS OF REAl REGISTER 

.~ 

--------- 2257 013634 -- -OuOOOl .I;ORC,---Z- JCOUNT FOR RtG 'S ----- -------. 
o ~ 22~P J 

;- 22~9 013636 0050~7 005522 R,R' ClR CIMODE JiESET COMMAND "ODE 
c-.:----- 2200 01364Z--004537-o15510 JSR -~5.RES r iBRIN'-UtlCCPU -----------

.::: 2261 
;-- 22e2 J 

ZLc:!013646-000nr-OU4"506 ;.IMP PMGl JPROPtPr-
0;: 2264 

;:- 2265 • 
22';'6 ---------~---- • ---R£lrc,.,O",HlnHnA"'N"'O.-----------------------,-----

•. ~.- 2267 • 
".-;, 2208 , THIS COMMAND IS A BRIEf DESCIPTION Of THE 
~-' -----"2269 '---PHOENrx-z-n DUnon-Ic-MONITOR 10 nDIRE~-----------

.~ 2,10 J OP ERATOR DUR ING TESTING 
- 2271 
.----- 2272 OT36>C-004537 01'5'474 HELP. JSR R5.SAVE JSAV~CPuiT----------------

2~(3 013656 005237 005522 INC CIMPOE .SET COMMAND MCDE 
2l(~ 013662 005037 005532 ClR HEOFlG JRESET REQUEST FLAG 

e_=-
------2 27 ~ -U13666-00503,-o05534 CL R ECHO EM J'R ESET"-Et.{o--KOD .. E-------------

.-:-- 227t J 
2,77 013672 012737 014046 005526 KOV DHlPHSG.MSGADH 

---- -----
~ 

4 -c-5 . --- --- - ---- ---- -7\ 
'\, ) 

'POINT TO MESSAGE ADDRESSES ----------------

~ 
\ / 



o· ~OIA.,4AC HACRO Y06-03 21-APR-78 00102 PAGE 5-45 

2278 013700 004737 005134 JSR 
~-~ 2279 013704 012737 005740 005526 HOV 
~\ 2280 013712 004737 005134 JSR 

-~ 

PC.TTYDUT 
IILF CODE. HSGADR 
PC.TTYOUT 

JPRINT IT 
,ISSUE LINE FEED 

{, i 2281----------- J 
.,--;: 2282 013716 012702 000004 HOV /lIuR2 JPRINT FIRST INSTRUCTIONS 

G1 2283 013722 012703 014004 HOY IIHPHSG.R3 JR3=HESSASE AODRESS POINTER 

~ 

:, : 2284-013726--U1233;---Ou5526 H[:Pn-HOY---(R3) •• MSGA-DR JLOAD-HESS(b~A"llDR:""E""S~S-------------~ 
.'51 228~ 013732 OU4737 005134 JSR PC.TTYOUT JPRINT IT 
~ 2286 013736 005302 DEC R2 JSEE IF DONE r,! 2287 013740-001372----- -- BNE--HLP1- JGO-ON-IF-No--

.~ 2~88 
1,1 2289 J 
>-;;T 2290 01374 2---012737--U0574U-00-5S-C6--;tLP2 a MOV--IILFCOOE .HSGAOR JANOTHER-LINt;F£Etl-HERE 

•• -;;-: 2291 013750 OU4737 005134 JSR PC,TTYOUT 
J :-;-:1 2292 

~~ 2293 
.:~ 229/. 

013754-- 012702 '---00001 5~-------- HO Y---111 3. , r<2- 'J COUN. =13----------------------------

b 2295 
U13760 012331 U05526 HLP]a HOY (R3)+.MSbAOR JLOAD UP AN ADDRESS 
013764 004737 005134 JSR PC,TTYOUT ,PRINT IT 

~ 2296 
@~~1 2297 

013770- 005302----- - DEC ---- R2 ---- JOEC- COUNTErr---------------------

~ 2298 
013772 001372 BHE HLP3 JAND CONTINUE UNTIL 
U13774 005037 005~22 CLR CIMODE JRESET COMMAND ~ODE 

DONE 

"i 22'19 0140liO - 000137--004506 JMP--PI'IG1-- J AND-PROMPT ---.-------------
0::' 2 ~OO 

;-;-; 2301 
- -2302 u 

•. OJ' 
r;~-j 

,2::' e;,-, 

2303 
2304 

------2305 
2306 
2307 

,'" - 2308 
.~;I 2309 

J 
014004-- 014 131---------- H P~-. W a RQ--H S G 1 ------'J liST-OF--H ES'SAt;£""-FllItlfEt-p-caKffUn-D--------
01'006 014210 .WORO HSG2 
014010 014271 .WCRD HSG3 
0140 12-- 014347- --- • Ii OR 0-----" S G4----------
01~014 014436 .WORO HSG5 
014016 014513 .WORD MSG6 
014020-- 014~74---- .II(JRD-- HSG7------------
014022 014634 .WGRO HSG8 
01~024 014705 .WORO HSG9 ~ 2310 

f'~1 ------2311 014026 ~ 014754 .W(JRD---HSG10~-------------------------------

:)-~' 7312 
2313 

014030 015021 .wrRO HSr,11 
014032 015046 .WORO MSG12 

t--r------

.::~I 
H 

014034 015101-- -.WORO - MSGB ---------
014036 U15152 .W(JRD HSG14 
014040 015117 .WORD HSG15 ['6[ 

i~ e,;] 

23H 
2315 
2316 
2317 
2318 

01&042-015245 .WORD---MSG16--------------------------------~ 

01&044 015301 .WORD HSG17 
",' 2319 J 
~i 2320 014046---- _ 040--040 - -o40----KLP~.ASCII-t----- -~O£N IX 211 DlAGftOSTlC hONITOR INS1RUCI IONS' 

.-,;! 014051 040 040 040 
(;~ 014054 040 120 110 
>-, ---01405 7- n • - 117--105-116·----- - ---------------- ----------------------------

.f~_' 014062 111 130 040 
k' 014065 062 061 061 
~;:-014 0 70-- --040--104--111-------

0-,1 014073 101 101 116 
:;::1 014076 117 123 124 
~ - 014101--111--103---040----------

.~i 014104 115 111 116 

~ 0141U7 111 124 111 
t~, 014112--122--- 040 ---_111------------------------------------------

.:---: - 014115 116 123 124 
, 014120 122 125 103 
--------- ---- _ ----- -----------------------------------

0-
\._L ________ _ 

• I' 



e S"DU.HAC UCRO Y06-03 21-Af'R.-7, 00.02 PAGE 5-46 

014123 124 111 117 • 014126 116 123 
. , 

," 
014130 000 .UTE 0 

• 014131 040 040 040 "SG1. .ASCII I ,. TYPE A CONTROL C TO ABORT THIS. PRINTOUT' 
014134 040 061 056 

I-I 014 131 04u:---'"""-n!. 131--,------------------------:-------'----------
014142 120 105 040 

~• 014145 . -101 040 103 
1 016150 111 11~'·24----------------------------:----:--------

•• 014153 122 117 114 
I9i 014156 040 103 .040 .~ 
~ 014161---'-'24"'--· -·,17--·-040-------:-'-------------------------------

.~. . 014166 lU.l 102. 117 
[;1 014167 122· 124 . 040 

~
~ 01'172---,24---',0---,,'--:-------------------~-----~---~---------------

... . . 01417~ 123 040' 120 
I,. . 014200 112 111 116 
". -01"203---,24--,11--,25-------------------------------------------------

.~~' 014206 124 :,. ·2324 014201 000 .BYTE 0 
r,-; 2325" 014 21 0--· -040 ---n04U . 04 urr--.""SreG~2'T1--.:-1ArcS:rC..,.1'Tl-,..,----::IZr::.~OI:1EF~lnO'll'L.,fr--.:l'll'N~svU1e~Rr-.:F~OI'llR--"-fEI:'1SIr._:1INl1'o.--..u:noreSOl!"fr'l"onNnlS"-"ITS""'NIIr101r7/ 

.';.j 014213 040 062 056 

~.; 014216 . 040 104 105 
I,; 014221--'06--'01 125 

.';, 014224 114 124 040 
'24 014221. 101 116 123 
'~.,I 014232·--,21--·,05·--122-----------------------------------------------

.~ 014235 040 106 lH 
t;1 OU 240 . 122 040 131 
~f ·01'24~----·,0S-~123----055-·------·------------------------------------:--

.\ 014246 • 116 117 040 
t::o] 011251 1.21 125 105 
E~!-- . 014254 --123---124--'11 -------------------------------------------,--

a;~: 014251 117· 116 123 
,:;:;-; 014262 040 111 123 
! •• : 01426:.--·--040---·,16---"·,11·--------------------------------------------...,.--

.';;1 2326 014210 000 .BYTE 0 
'tr;! 2321 014271 0 .. 0 040 040 M5G3. .ASCII' 3. ALL NU"ERICAL ANSWERS MUST 8E IN OCTALI 
3l! 014214---040---063'--056-

.:;1 014277 040 101 114 
j-::;:: 014302 114 040 116 
;. .. -: ·01l305---'25---,1S--,0S-----------~--------------------------------

014310 122 111 103 

n ~~:i~!·--~~~---~~! ~~~----------------------------------------
014321 - 127 . 105 122 

_., 014324 123 040 11S 
~4bi 01'321·--,25--.-,23---,24"-------------------------------------~ .-lli 014332 040. 102 1(,5 
1 •• , 014335 040 111 116 
~ 014340 040----"1 103-----------------------------------------------------------------------------
.~ 014343 124 101 114 
.~~2328 014346 OliO .aYTE 0 
t;.j~32_r01434 7-U40--04U--0'O--,"M1SI!'JG"1I''".--=-d~s~tirilnln1---,'r..~T.,.''II'P'Y1INIIr1c:~Al''i't'llO:1lN,..TRDloIDl-,t....,.DiIIUll'RTlIRII1c:I""""'1TnI!E~S,..fTIRII'C.....,t .. ArTlTL .. S-"OIl1Nii'1InT~1!OiliR:--.',..-~----.",! 014352 040 064 OS6 
~ 01435) 040 124 131 
~. .-----...... . ...... _-_._._----------,------------------------------------_ . •. :. 
Gii 

~ () 0 • 



e' ~IA.'UC 
~ .~ 

, ~ . 
"ACRO V06-03 21-APR~78 00102 PAGE 5-47 

014360 120 111 116 
:.~ 014 363 107 040 101 
;r.t... 014366 040 103 111 

(,! 014371 116 12 __ ,ZZ'----------~----------------------------------
.,~ 014374 - 117 114 040 

rJ1 014377 103 0,0 104 :.1 01 4£OZ--1ZS---T22--111-------------------------------------------

.~~- 014405 116 107 040 
6 014410 124 105 123 

17 01 ~ 413---124----, 11---116-----------------------------------------------
.'-;-j 014416 1,,7 040 lU3 

!; 014421 101 114 114 
',,,j 014424 --123---040--115---------------------------------------------

87,1 01 U 2 7 117 116 111 
_:_J 014432 124 117 122 I:: 2-3-30 014435--000------ ----- ----------;.ccSny"'T'JOE:-nO------------------------------------

.>;:;; 2331 014436 040 040 040 MSG51 .ASCII I 5. TttE fOLLOWING ARE THE LEGAl COM"ANDSI/ 
~~ 014441 040 065 056 
1,;i-OH444--040-~24--..., 10---------------------------------------------

O---=' 014447 luS 040 1u6 
~~ 014452 117 114 114 
i"ji -01£455---117--127---111---------------------------------------------

.'~20 0141.60 116 107 040 
:" 0141.b3 lul 122 I 105 
~ 014466--040--124---110-------------------------------------------_ ,21 

07,1 014471 105 040 114 
c:;;-: 014474 105 107 101 S;; 014477-'114--040---103---------------------------------------------

~'71 01£502 117 115 115 
[1 01,cu5 101 116 104 __________________________________________________ ___ ,.r- 014510--12j--071---

.l;;j 2332 01l.512 000 .BHE 0 
~1 2333 014513 040 040 040 "51061 _ASCII I A. 10 JGO COMMAND -STARTS TEST SEQUENCEI 
~~--- - --014516---040--" 040-~040 -----------------,I, 

~·);i 014~21 040 101 056 
r-:;i 014524 040 107 040 
f-' '-------- -- 01;: 527--040---040---1)40------------------------------------------

.~'l 014~32 073 107 117 
1;-;; 014535 040 103 117 
1::; ----- 01/540 ----115 --115 --101 

8-:;:;"' 014 C 43 116 104 040 
H 014546 055 123 124 
~,;'- 014 551----,01 -----.., 22 ·--124 --------------------------------------------. -l" . 014 ~ 54 123 040 ,,4 
-, 01455-1 105 123 124 
4 _ __ -014562---040---123---105-----------:---------------------______________ _ 

.~~I OU~65 121 125 10S 
~ 014570 110 103 105 
~::~ H34014573--00ll----~ 

.~" 2335 014574 040 040 040 

~
' 014577 040 040 040 
' __ . 014602----040-- 10Z---· 056 

• ~~ 014605 040 104 113 
" 014610 040 040 040 
.- 014613--073--104 --111----

.~~ 014616 123 113 040 
[;;1 014621 120 lUl 122 
f-,-----
! ,:! 

·~L-i __ 

-----aB~£E~O~-------------------------------------------

.ASCII I M5G71 B. DK .DISK PARAMETERSI 

~ / 



• 
• 

S'IIDlA."'C MACRO VOo-03 21-A'R-78 OU'02 'AGE 5-48 

014624 101 
014627 U4 

115 
105 

105 
122 

_ 014632 123 ( I 2336 014633 DUrrO------~--------------~.B~'~TnE~Dr-----------------------------------------------------------~---
2337 Of4634 040 040 040 "SC8. .ASCll I C. TS ,TEST SEDUENCE PARAMETERSI 

1_.1 014637 040 040 040 
014 642 040--' 03 056.---------------------------------------------------------------------------------
014645 040 124 123 

_ 014650 040 040 040 II -014653 073-' 24"----, or-------------------------------------------------------------------------------
014656 1'::3 124 040 
014661 123 105 121 
014664'----,2~----10~----,16-------------------------------------------------------------------------------

014667 103 105 040 
014672 120 101 12~ :1 014675'--' 01 115 10cS------------------------------------------------------------------------------
014700 124 105 122 
014703 123 

1-' 233lr014704 000-----
2339 014705 040 Q40 040 "SC9' 

014710 040 040 040 

.8TTE-U 

.ASCII I D. FT ,CONTROLLER PARAMETERS.I 

I-I ._- 014713---040--' o 4--'C 5 or-------------------------------------------------------------------------
014716 040 106 124 
014721 040 040 040 

t-;';I!-' --------014724 ---073----' 03----' 17 -------------------------------------------------------------------------
.:;:;] 014 727 ',6 fl4 '22 

~,;j 014732 117 ,,.. 114 
t;::t -014735 ---, 05--' 22--040'---------------------------------------------------------------------------
.~ 014740 120 101 122 

~' 014743 101 115 105 
;; -- 014 7 46---124 --, 05 ---, 22-------------------------------------------------------------------------------

.,.. oun1 12j 056 
t"tOl 2340 014753 DUO .8YTE 0 !,,' 2:s4'- 014754---040-----040 040--11$;101 .. sell I e. PR J lEst PROCRESS REPORtI 

.!~;j 014757 04U 040 040 
~ 014762 0_0 105 056 
f I ---014765-----040----'20-'122 

.!-ii 014 770 040 040 040 
til 014773 073 124 105 
i~,: 0141i6 123---1l4--040-------------------------------------------------------------.---------------

.::ffl~ 015001 120 1lZ 117 
~ 015004 107 122 105 
I~ -01S007~Z3 123--040---------------------------------------------------------------------.1.. 015012 112 105 120 
.., 015015 117 122 124 
'3 -015020 000-----.. ~--------:."II'B..,'TI· E~Ur-------------------------------------------------------.,«, 2343 015021 040 040 0.0 flSC111 .ASCII I 
~ 015024 040 040 040 
GO! 01502 7 040--' 06--05oc--------------------------------------------------------------------------

.~_M 01~032 040 104 101 
~ 015035 040 040 040 
•• -015040----073~0~~orl--------------------------------------------------------------------------.-;1 01 !043 124 105 
~j 2344 015045 DUO 
'r~ 2345 '015040---040----040 04U KSG1ZI .ASCII / 5. iC .SCOPE [OOP/ e-;;;; 015051 040 040 040 t;;j 0 1 ~ 05'.. ___ ~4~ __ ' ~7 056 ________ . ________________________________________________________________ _ 

F. DA • DATE I 

.BYTE 0 

1 ~<.i .@ 
,,"-1...' --';''''IiiiiiIIII. r ). ~ 0 ' 



e' 
~DIA.MAC 

.~ ,/ 

MACRO V06':"03 21-APR-78 00102 PAGE 5-49 ,......,. 
,.-. 

015057 040 1Z3 103 
)l)1~ 015062 040 040 040 
)'1:\ 015065 073 123 103 
~ 015070 117 120 10'5------------------------------------------------------------------

.:21 015073 040 114 117 

m'3 015076 117 120 
4 23t(f-01 ~ 1 00 --0 0 O--·----------------=.-aS"'Y'"YT"C!E-ttO-------------------------------------------,--------

.~ 2347 015101 040 040 040 "SG131 .ASCll I 
i61 015104 040 040 040 

H. RR 'CONTROLLER REGISTER READI 

, ' 015107---040----,10---056~-------------------------------------------------------

&:~ 015112 0 .. 0 122 122 
~ 015115 040 040 040 :10-0 1512 U---·0]3---1 03--117-7---------------------------------------------8 01~123 116 124 122 
i.,! 015126 117 114 114 
:',1 015131--105-· ---122---040--------------------------------------------------

8-;:-< 015134 122 105 107 
:~ 015137 111 123 124 
:) 015142---1 05---122---040--------------------------------------------

G':;i 015145 122 105 101 
~1 015150 104 
[81 2348-015151--000------ 60"t: u 

_,-;;;1 2349 015152 040 '040 040 "SG141 .ASCII I 
G;l 01 "1';5 040 040 040 
~' 01 ~ 160--010 0--111---056-----------------------------------------

G~l 015163 040 110 040 
:-;;1 015160 040 040 040 
I"! 015171---,-073---110----1 05 -'-------------------------------------------------------

.~ 015111. 114 120 
~ 2350 015176 000 .BYTE 0 
r:,;, I 2351 015177 -- 0 .. 0 ---040-- 040-"Sf>ti ... ASCI1'--JI----J:t-.;;--'T!'lE~---"1jr1I~E~St-'lT'--F'E1tRROR-C1lNItIItONSI 

ca~~ 015202 040 040 040 
j:Oi 015205 040 112 056 
H- 01"210----04U ---124 -- 105 

.i~'i 015213 040 040 040 

I. H .HElPJ 

H 015216 073 124 105 
I~:." 015l21----123--12k--040------------------------------------------------

e)5 01522" 105 122 122 
t; 015227 117 122 040 fSr' 0 1 ~ 232----103--117--116'-------------------------------------------

8;;1 U1523::1 1U4 111 124 
~ 015240 111 117 116 

.~ ~~~~~~~~!r--i~[--~4;--~40-"-S-G-,-6-1--:-:-:-~-~-I-O-,----K-.-------------------------------

f2.i-015l50--040--- 040---040----­
l'D! 

FO 

.I~J 015253 040 113 056 
i4~ 015256 040 106 117 
fi==". -015261--040--040--040 

.~" 015264 073 106 117 
, 015267 122 115 101 

4 --01527c---124-----040----,04----~-----------------------------------_________________ ___ 

_ ~;: 01527~ 111 123 113 
s'l' 2354 015300 000 .BYTE 0 
~ 2-3~5--015301 ---04o----o40~040~SG17 r .ASCII I L. CO JCON I INoE IES lING! 

e,;,i 015304 040 040 040 GI 015307 040 114 056 l __ _ 

li'l 

·i~i 
t'::"=L! __ ~ __ 

--- .---------------

t! " 



. SttOU.PlAC "ACRO Y06-03 21-APR-78 00.02 PAGE ~-SO • 
015312 040 103 117 
015315 040 040 040 
015320 073 103 117 • 015323--,16--,24·--,11--------------------------------------
015326 116 125 105 

'
"' 015331 040 124 105 01533 __ ,23 124--,-,;..,-----------------------------------------

015337 116 107 
• v I 2356 015341 000 .BYTE 0 
, 235T--'-' .-.-- u .EVE ... ND-~---------------------------------

2358 , 
. 23~9 J .+- 2360----'-' ---.---------~J------------------------------------

2361 J 
L:.:l.. 2362 J 
;, . .1 -2363--- J 

.:';:,1 2304 J THIS CO""AND IS USED AFTER TESTIN; HAS BEEN HALTED 
~; 2365 , AND THE ~ONITOR HAS BEEN ACTIVATED. 

CONTINUE COMMAND 

,. --2366 '---liITH· THIS-CO""UDI'ES'nNG CAN IrE--sTlR-,cur1ft\ll 
." 2307 J THE LAST TEST THAT ItAS BEING EXECUTED THEREBY 
~ 2~:; : ~~~T~~~!~~_P'~~~IDUS PASS COUNTS AND' OR PREVIOUS PASSED 

.:;., 2370 J 
~ 23" • p----- 2372-01'5342 Uf27ou-DD5750 CUNTU. k'uv---IITSTlN'riRQ----·--nURf-n{.LlNGCPU ASA 1''''Nr------------

.'c·1 2313 015346 U05037 005522 CLK CI140DE .RESET CO"PlAND "ODE 
i;'~1 2374 015352 00')037 001150 CLR INTFLG JRES.=-ER_.::..:IN.::..:T~E=-R:..:.R:..:U.::..:P:..:.T-'-F.:::.L.:..:.AC;.::..:S=__ ________ ____,.--
!-;;'t'2375-01535(I\J0503~05720 CU---nHNT • --

.~ 23i6 015362 005237 005524 IhC lSTACl .SET TEST "ODE BIT 
tv, 2377 015366 00~720 TST CRO>+ .LOOK AT R1 lUst 
!:.' 237~ 015370--012001 ·· .. ·---· .. ·· .. --"OV ---(RO>+.R1 i , irILLCPu'-'---' .-=----------------

O:~ 2379 015372 0120u2 "OY (R0>+.R2 , 
'-:;;;1 2380 015374 012003 "OY (RO>+.R3 
j:;;-;- 2;;81 015376'- 012004 --... ----- HOY -- CRO>+.R4 -------;,. -----.-.-.--.-.------

• ,;; 2')~i? 015400 012005 "ClY (RO>+.R5 
Gj 23b3 015402 00·046 ClR -(SP) ,ENTER BACK NOY 
h.t23U· 015404 -011046-·MOY---(RO).-CSPJ ,COA'O-OID---aDORHS 

.~ 238~ 015406 013700 005750 HOV lSTIHl.RO ,RESTORE RO LAST 
i::i 2386 • 

·------'-2387- - . -- ----.-..,---
.;~ 2388 01541Z OOOOOZ RTI 

R 2389 • 
UNO EXIT 

bJ --- 2390- ... ---- -- .-- - j ------.cUB UA'RD---1lI , ERR UP I SET RDUTH.E 

.'~'i 23'11 . 
[ill 2392 J 
r.,:·2393-01H'1.--o0573r-tJOT1U4 I nSEI i TS .. -rj--"I"TYPUT .kETBlmtO-·HRER1 

.".7..... n.,4 015420 001406 SED TTYSEX ,EXIT IF NO 
~ 2~Y~ 015422 012777 000100 170272 "OY IINTON,ilKS .ENABLE READER 
' ... ! 2396- 015430-D12777-00010~T70270"oy--IINlON.iJTPS .-ENABlE--PRlNTE-R-------------------
.~ 2397 015436 Ou0207 TTYSEXI RTS PC UNO EXIT 

rB __ ~~~:.n_._._ .;----
.-:1 i?400 • 

:~ aU1 I 
r,) ~l02'- J 

.-;.-;; 2403 J CONTROLLER RE;ISTER SAVE ROUTINE 
i~:4~ 2404 • L • _____ ._ _ _ ____ • ___ •• _ 

~ ',' •. _; 

~~ . 
.~ ()o " 8 
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, 2405 
'tJ- 2406 

J 

rr,. 2407 015440 004537 015474 RESSAY' JSR R5"SAVE ,SAYE CPU 
~i 2408-0'5~'VO~0"334 ~y DERqO~"~RnU--~'~P~O~I~N~t~T~O~S~A~V~E-8nLO~c~k~-----------------
~~ 2409 01545U 012701 001000 MOY UOCSR"R1 'POINT t 0 REGISTER AOOR. 
~j 2410 015454 012702 000007 MOY H"R2 'cOUN,.-T.:....... _______________________ . 
,,! '2411- 015460-013120---- -- HEGn--HOY ifCR1T+,,(ROH .SUE 

.~ 2412 015462 00~302 DEC R2 JDECREMENT COUNT 
~i 2413 015464 001375 BNE REG1 JGO ON UNTIL DONE 
~, 2414 015' 66-'00453r-tJ15S1a JSR R5,RESr J&RINrlncrc-PU'--=~------------------

.:~ 2415 J 

~T'-----~:~~ 015472 000207 IH~ __ ~~_ 
!1'1 

.c~,1 2418 

JRETURN 

':-:' 2419 
:-:-<+ . 2420 .-----

O~'l 2421 
;;~ 2422 . 
, 2423-·------

.~ ~!~~ 
I,g! -2426 

0-=1 742.7 
-;-;-1 2428 

1 
J 
J 

---------------r------3H.£cc--T£ST'NUHB£RS-!D~,~ 

J 
J 

REGISTER STACK SAVE ROUTINE 
••••••••••••••••••••••••••••••• 

,:_.c.._ '242<f J 

lH1V=t~-n 

O~~J 243.0 015474 010046 SAVE. MOY RO,-(SP) JSAYE RO.»»»»)R4 
~ 2431 015476 010146 MOY R1,-(SP) 

fi;" 24.)2 015500--010246 MaV R-~i~tS"')'r ---~r---------------------------
Of 2433 015502 010340 MOY R3,-(SP) 

i;':' 243/, 015504 0104 .. 6 HOY R4,-(SP) J 
i:~r----- L'4~5 01 ~506-- 000205 RTS--RS-'-' n;o-lnO 

8-;;'] 2436 
;;1 2437 r- ! - 21, 38- -' 

.<~i 2439 
~ 2440 mJ 2441----

C)~I 2442 
~..j 2443 
,J'. 21.44 

2104 5 
241.6 

-_._--------------..,----------------------

J 
----------------y .. ----------~------------------------------

REGISTER StACK RETURN ROUTINE -----------------------------,-.. ~.~.~.T .. ~.~~ .. -~ ........ ~.~.~.~.~.;.~.~.;.~.~.~.~.~.r.r%.~.~.~------------------------------------
·----2447-- J 

2448 015510 012604 REST. MOY (SP)+,R4 .RESTORE R4»»»»»»»)RO 
2449 015512 012603 HOY (SP).,R3 
2450-015511r-0126U2 MOV---(SPh"R 2'----;., ---------------------------
2451 015516 012601 MOY (SP).,R1 , 
2452 015520 012600 MOY (SP).,RO J 

"1 -p2453 015522--0002U5 'RTS---RS --- aNO-""RETURr-·---------------------
2454 
2455 

1-"'1 2456'"p-------·_· ,.-----. 
2457 J 
2458 

:1 2459 ----.--------.-.---------r-------- ---------------------------------
2460 RANDOH BUFFER FORMATTER 
2461 J •••••••••••••••••••••••••••••• 

e " 
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2462 • 
2463 , 

• 2464 • • THIS ROUTINE FORHATS THE OUTPUT BUFFER 
~ITH THE RANDOM NUMBER -RAMBLER- ' 

~ ~
_6S , 

., 2 2406 • 
. ~ 2467 015524 004537 015474 RANBUfl JSR RhSAVE ,SAVE REGISTERS 

46S-0f55"3O-UOU:rr-0f"556.. JSR lf~iRAN'jOH ,G"E'ffe-R"Al'rRA Nfi;DiiOr..Mi'""'iiN"'UMuoB;;"iEEiRs-------------------
2469 015534 0137UO 001252 HOY RAHBlER.RO .fETCH RANDOM NUMBER 

61 2470 015540 012701 044312 HOY IOOBUf.R1 .POINT TO OUTPUT BUFFER 

~
. 1 I -Z4 71-0155441l1Z70z-D4 7314 HOV--U DB UF1 ;1(2 .1'0 I Ny-it Z--TO'E.nj-ot B;,.;U:;-;F;;.F'""E""R:---------------

.'. 2472 015550 010021 RANB' HOY RO.<R1)+ ,ENTER DATA 

,: .' -~g!--g~;~~!-~~~-~~}----.---- ~::---:!~:~ ---.-- !~~:~iNUE- Ii~--N·O---··-----------------
4t" 2475 015556 004~37 015510 JSR RS.REST .RELOAD REGISTERS 

,m 2476 015562 000205 RTS R5 UND EXIT 
82477- ...... ---.-.. - ---.- ------- r-- .. _-.---.-.--

.i'~ 2478 • 

1::! ~~~~'h____ .; .. -------... 
• ,~ 2481 • 

~i 2482 • 
!i<.12483 J 

G;;;j 2484 , 
· G1 24a5 • 

t-~... -2486 j---·-'Rnl~NDOH NuMBER CENauTUJ( .!11 2487 , ••••••••••••••••••••••••••••••• r4 2488 '. 
~ ·----2489 j T~UUyTTIN~E~v~lnL~L~'~E~N~EwRTI~rE~A~'n6~B~I~r-----------------

.:1" 2490 , RANDO" NUMBER fORUSE AS DATA AND DISK ADDRESS r'l 24111, 
12t!i 24C;2 ] 

.;;;-.1 2493 , §j 21,'14 , 
~1 -24'i5-01~S-6...-0tJ4S31 015&74 RPIJlJJ('r'J~SR.----aRn;5-;.-.:SAVE .STYt"RO>>>lf~ 

.~j~ 2496 015570 013704 001252 MOY RA"BL~R.R.. .FETCH OLD RANDOM :=. a~7 015574 010403 HOY R4.R3 .LOAD INTO R3 
F'" 2498-015576'--'105001 crR 'R1-- .CLEAll-R·,.:..--.:...--------------------

~~:~ 24'19 015600 012702 000020 MOY 120.R2 .SET UP SHIFT LOOP 
361 2~00 015604 U43704 001256 BIC POLY.R4 .CLEAR XuR 8llS 
J1i 2501--015610-UOOt01------ 8R---SRN2 - .START- RANOOM"ItfG?Y?'"17?"1! 

.~ 2~02 015612 0063U4 SRH1. ASL R4 .SHlfT R4 

~~ 2503 015614 100001 IRH2. 8Pl SRN3 .MS8 NOT SET 
40 2!:04-- 015616-- 00~101 tOM R1--- -.-.----

.'" 2~05 015620 005302 sRN3a OEC R2 JUST BITS? 
~ 2506 015622 100373 BPL ~RN1 .CONTINUE IF NO 
~ -2507 015624-- 006303 A 5[-- rc3 ISHIfT- OLO--NOMBCR 

... 2508 015626 OU5401 NEG R1 .CLEARX lOR 
I ~ 2!.09 015630 050103 blS R1.R3 .UPDATE LSB OF OLD NUHBER 

i ?!.100156U--010337 001252 HOY--R3.UlfBLER lUPDATE RANOOtr-NUKB'-.::E'DR----------------
2511 015636 004537 015510 JSR R~.REST .RESTORE REGISTERS 
2512 015642 000205 RTS R5 H.O BACK I::: ~513 --- - -. ----- ----- J -- --.----

4t;-;;:-: 2~U • 
[0 2515 • 
P '2516-- • 

4t~ 2~17 J 
~ 2518 • 
! :::j ~- ---.-----•. ~,~ 
<I 0 • C) Cj , 
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2519 
~ 2520 
)T',. 2521 
~ 2522--------------------------------------~J--------------------------~----------------------------------------

"',. i 2523 J 
GI 2524 J 
! 4 12525 J 

~.~ 2526 J 

,-zl 2527 ADDRESS COHPUTE ROUTINE 
! ' 2528- ]- ............. ~ •••••••••••••• ~ 

.,~ 2529 
~ 2~30 
~I 2~ 31- -,.----------- ----------------------------------------

O';-,i 2532 , 
~ 2533 , 

J 

;-,;-r 2~34 0156-4,.-o-o453T-ttt5k74 ADRS I' r ;J~S#R---R<:-S·,~STAVE --'-PUStrbENEMAl REGIS lEKS 
.~ 2~J5 015650 012700 001000 HOV IIDCSR,RO .RO=AODRESS TABLE 

~~ 2~36 015654 013710 001070 hOY DCSRA,(RO) 'LOAD DESIRED DCR ADDRFSS 
f;;,1 -2537 01566o--1l1100~ HOY----(RO),R2------,R2=DCSR--ADDRES'~S---------------------.':-;1 2538 015662 012701 000011 HOY 1I11,R1 ,R1 = " OF CONTROLLER REGISTERS 
::,1 2539 015666 010220 ADItI HOV RZ, (RO)+ nOAD ADDRESS 
,~-),-------2540 015670 062702- 000002 ADD--1I2,R2 ---------ICOl'lPUTE NEXT-ADDRESS 

Q'-,~ 2541 01"674 005~01 DEC R1 JDECREI'lENT LOOP COUNT 
~l 2~42 015676 OU1373 &hE ADR ILOAD ANOTHER ADDRESS IF NOT DONE 
~'I 2543 -0157(J0-013737--{}01046--Q011t50MOY----WPSEC,POs-w--.SETuP WORD COUNT lAlftES ---------------------

.2] 2544 015706 005437 001050 NEr, POSWP JHAKE TRUEWORO COUNT YALUE 
':'1 2545 015712 013737 001040 001054 HOV I1AXSEC.RDUSH JSET UP I1AX DISK ADDRESSES 
r;;[-------2546 015720- 0~3737 --OU1042-;)01054 BIS---HAX HO,RDUSH-' --.1 NCLUDE - HEAD AODRESS--- -----------------~-

0-; 2547 015726 013737 001044 001056 110V HAXCYl,RWCYl JANO CYLINDER 
~~ 2548 015734 013777 001052 163130 MOV INTSAV,aINTVEC )LOAD INTERRUPT SERVICE ROUTINE ADOR. 
~::f- 2549 015742 u13702 - 001072 - ------ MOV----INTVEC,R2 ------JR2= INTERRUPT VECTOR AODR-- ---------------

.:~1 2550 015746 005722 1ST (R2)+ JPOINI Te PS WORD LOCATION 
r;,i 2551 015750 0127a 000240 110'1 11240,(R2)+ JLOAD lEVEL 5 1I0RD CPS> rJ---- -- 2552 015754-- 012737 - 000004-023624------ HOV---'IIRDCMD.ROBLK-+'10--. REST ORE RO COMI'lANO 

.~::;! 2553 015762 012737 000006 023612 HOY IlIlRTCMO,WRTBLK+10JAND WRITE 
~ 2554 015770 005737 001066 TST MICRO JNONCOMPATIBLE DISK? 
f_;;:-- -2~55015774--0111403--- BEO--AOR1 --------HXII IF NO-----

,/-:;,1 2556 015776 000;037 030720 CLR TN24D+2 JCLEAR DRIVE READY rlT-THIS 8IT 
~ 2557 JIS CLEAR IN NONCOMPATIBLE DRIVES 
,- ---2558 ----------- .. -- ---------------JDURING A SEEK ---------- ----------------
.~ 2559 016002 OG0403 BR ADRZ JAND CONTINUE • 

f~ 2560 016004 012737 100000 030720 ADR1. 110'1 IlBIT15,TN24D+2 JSET UP DRIVE READY 
f~;j-2;'61 016012--005737 --001 076------ADItCt--TST--;WlCPU------J HULT IPlE CPU? 

.:~ 2562 016016 001404 BEO AOR3 JGO TO CLEAR REOUEST BIT 
:~ 2563 016020 012737 000040 001102 HOY IIBIT5,I1CPU ILOAD REOUEST BIT IF YESD 
1:3 \----- <' 5 64 016026 OU04 U2 --8 R---A DR E XJA NO E X IT -------- -----------------

.~I~ 2505 016030 OU5037 001102 ADR3a CLR I1CPU JRESET REOUEST BIT 
a 2!66 016034 004537 015510 ADREXa JSR R5,REST JRESTORE CPU REGS t=6 2567 016040 - 000205 -- - RTS---R5 )RETURN-10 CAlllNb'~R~O~U~t~I~N'~E----------------

." 2568 , 
" 2569 J 
;-1 2570----------- - J 

.~i 2571 J 

~:,,'I ~~i~--------------- ~--
.:::; 2574 , 

" 2575 
~ ---------

o 

8 ,. 
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2576 , 
2577 , 

• 2578 . • . , . • 
~ 

-2579 , 'DISk sEARCH ROUTINE. 
~. 2580 ., ••••••••••••••••••••••••• . !: 2581 . , 

[Q 2582 , THIS ROUTINE lOOkS FUR ACT lYE DRIVES 
0..:.1 2583 , 

161 2584 , .8 2586 016046 004537 004276 JSR RS.RQUEST 'REQUEST FORMATTER i' 258S-(J"n04Z 004537 015414 "DNlTa J"'S'1llRc---"R"'5.nn IS.AVE REGISTE .. R.$ 

• 25b7 016052 00~002 CLK R2 ,R2- NUMBER Of DRIVES 
'0 2S & 8 n 0160 5"-005000 CU--RO - ,JOS-nr rEDUNTlSELnE;;.,C .... T"'lrJO""N,..----------------

• .,1 2589 016056 010077 162720 FIll HOV RO.aoUSH ,SELECT oRIYE 
:~ 25~0 016062 0127U1 000010 HOV .,0.R1 ,INSURE RESPONSE FROH DRIVE 
I~ 2591 016066-0G530r---' FIz. OEC--R1- ,"AIT- --=-..:..::...~-----------------

.:~ 2~'I2 016070 00137b BHE fI2 , 
i~ 2593 016072 005777 162714 TST iOSTAT ,DRIVE O~T THEREl 
'I,~ ""2594-016076-'1000U6'-- BPL---FlEXIr--fEIII IFnNO·-------· . .:.:...:.-..:...:.....-----------------
.~ 2595 016100 062700 010000 ADD 110000.RO .SElECT NeXT UNIT 

1'01 2596 016104 005202 INC R2 'UPDATE COUNTER 
G:! 2597 016106 -'02022r-a00003 ·CHP---R2.1f3 JALL -DONE-·lDOKItfG..-------------------

0-:-' 2598 016112 003701 BLF f 11 'U-OK AGAIN IF NO 
· ',;1 2599016114 U05302 FlElIT,oEC R2 IADJUST DftlVE NUttBER 

~~';" 2600' 01611i:i-01023r-00f21'MOV--R2.sn-oSk 'lOU-INTO-DRfVE"':.;F;.;:l:.:.A:..,.&:-----------------
.: .. : 2601 016122 004537 015510 JSR R5.REST 'GIVE BACK REGISTERS 

" 2602 016126 00020!> RTS R5 UNO RETURN 
12! 2603 ----.-- .. --_. j' 

.:-:::~ 2604 J 

I;~ .~:g! .. -- .. -.---.- .-.:--._-- ' 
I ·~I .3 2607 , 
j""l 2608 , 
I';:, 2609'--- ,--------------.-----------------------

.;;:,~ 2610 
R 2611 , 
;.:;;;;- 2612 , 

.~1 2613 I 
~ 2014 , RANDOM BLOCK 'ENERATOR I,,' 2615· , ••••••••••••••••••••••••••••• 

• ~ 2616 , 
· ;:;1 2017 , 

140: ---"2618 , THls-RUIJTlME uSES. Pl£VlllDSLY CENERATElJ 
8;:.1 2619 I RANDOM NUMBER(16 BITS) AND FORMATS A COMMAND 

1421 2b20 J BLOCK VITH A RANDOM SECTOR.HEAD AND;.....:C:..·Y.:.:l:.:l::N:.:O:..:E:.::R:.....:.:A~D~D=-R=_ES:.:S=__ _________ _ 
'",i '1621 J~."EL[--i\SA-RANDOH-lIDRD--COUNy-yA1.IlE_ '.'-i 2622 , ·"1 
I-::i~" 2623 , 
I.. 262' ~ 

8:." 2025 J 
\;;;1 2626 , t..: 2627-016130 006531 015414 RANBLII JSR ,S'»;{re--- IUVclr£lITSTERS 

.'-::Zi 2628 016134 013701 001252 1t0V RUBlER.R1 ,fETCH RANDOH NUHBER 
.~ 2619 016140 010102 HOV R1.R2 ,uSf R2 fO~ WORK 
15>12630" 01614Z-lJ"Z702 1/161)0 RAN5. BlC-'5ECM5r .Rz j £UUC"rSECTo-Ir'F ... X ... E .... l ..... Or------------------
.~ 26j1 016146 020237 001040 eMP RZ.HAXSEC .TOO BIGl 

i;,:;j 26~2 016152 003405 Blf RAN' 'CONTINUE IF NO 
. . ... _-_ .. _.'-" ... _-_ •... - .... . .. --.... _--_._.- -------------------•. -
."'.--IfIiI'J\- . • '-. . V -.- _._-_. ~ --- _ .. _- :~;-

_._.- a , -----------, 
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2633 016154 004537 015564 JSR R5,RANDOH .GET NEV NUHBER 
:.~ 2634 016160 013702 OU1252 HOV RAHBLER,R, ,ENTER INTO RZ 
~\ 2635 016164 000766 BR RAN5 ,CHECK AGAIN 

(,I 2036-016100-010210 RAN1' tiOV R2.fRO) JLO'AUINT()l:UJf"'~A~N~D~8"'L~D~(;"'K~---------------

.,~ 2637 016170 010102 HOV R1,R2 .RElOAD RANDOH NUHBER 
-- 2638 016172 OA2702. 170177 RANZI BIC UHOMSK,R2 ,EXTRACT SECTOR FIELD 
"I 2639 016176- 02023T'--001042 -CHP---R2,I'AXHD nOD BIG·1- ----....:..:::------------------

o-~i 2640 016202 Oll3405 BlE RAN3 JCONTINUE IF NO 
GJ 2641 016204 004537' 015564 JSR R5,RANDOh 'bET NEW NUHBER 
N -2642' 016210-0137ll2-n0125Z HOV--RAM~lER:JR2 '}[OAD INTO-Q2 .~-------------------

.. -~ 2643 016214 OU0706 BR RAN2 ,CHECK AGAIN 
~ ?644 016216 O~0210 RAN31 BIS R2,(kO) ,AND lOAD INTO COHHAND BLOCK :;,1 2045 016220 010102--~-' ·'1OV·--R1IR2 .... lRElOADRANDOH:-NUHBER'---.---------------

O::-;j 2646 016222 042702 176000 RAN81 BIC IlCYlHSK,R2 ,EXTRACT CYl INOER FlAlD 
-;;1 2647 016226 020237 001044 CHP R2,foIAXCYl HOD BIG? 
i,,: 2648 016232 OU3405 fllr--'R4N4 JCONTINUEIF· N(J 

.~ 2649 01623A U04~37 015564 JSR R5,RANDOH ,GET NEW NUHBER 
~~ 26~0 016240 013702 001252 HOY R4MBlER,R2 ,104D INTO R2 
~.J 2651· 016244 -OU0766-·----·BR---- RAN8 J TRY AGA IN u

------

O'j 2652 016240 010260 000006 RAN41 MOV R2,6(RO) JLOAD INTO COHMAND BLOCK 
~ 2653 0162~i 010102 HOV R1,R2 .RElOAD RANDOM NUHBER 
. '26St. 0162~4- 053702-'-·001270 B1S-- HAXTFR,R2 .HAKE SP'''Ll ENOUGH-WOIfO-cuu' ... N",'-------------

! :3 J 

O:;:j 26~5 016200 0102(>0 000004 HOV R2,4<RO) 1l0AD INTO COMMAND BLOCK 
:~ 2o~6 016264 010102 MOY R1,R2 JRESTORE RANDOM NUHBER r;+ 2057 016260 - 005737-1)01106 T S T --MDR I VE JTES TING MUltI Pl E--DR rYES? 

GSi1 2658 016272 001414 BEC RAN10 .EXIT IF NO 
i:;4~ 2659 016274 04270i 147777 RAN61 BIC tlUNIHSK .. R2 'EHRACT UNITS 
. 2060 016300'- 0202j7-U01214 CMP---R£.~STPDSI(", SEE IF' OVER------

(i).-- 2661 016304 U034 G5 BU: RAN7 ,CONTINUE IF NO 
;~ 2602 016306 004537 015564 JSR R5,RANDOH ,GET NEW NUMBER 
i~";- 2663 016312-0137U 2-0U12:>2 MO v --- RHBLER. RZ 1l0~ D INTO RZ ------

aSi 2661, 016316 000766 BR RAN6 
~I 266~ 016320 010237 001234 RAN? HOY R2,CURDSk ,FORCE RANDOH DISK ADDRESS 
1;-1- 2666 016324··· U04537 --U15510 ICAN10r-- JSR -- RS,REST ,RESTORE REGI STER~----·----------------

0:;) 2667 016330 000205 RTS R5 'bO BACK 
r:;::i 2668 , 
t + 2669 . - ------.. ---- --- . r-----·-

.:~:i 2670 , CURRENT OISK UNIT SUBROUTINE 

~~ 2671 J •••••••••••••••••••••••••••••• 
,1 2672-.----- .. - .. -.-. r·---·-THISROlTTINtSETS lJP-THc 

.:;;.i 2673 J CURRENT DISK UNI TID. FOR USE 
r~ 2674 CONTROLLE~ DUSH REGISTER 
I;;,' 2675---·------·--·-··---- -r-----· .-~.-. --.. -. OJ 2676 J 
li\ 2677 J 
t;; I 2678 ·0163 3z-tlt3 7o-Z--O<tt~ D 1 ~t1tr"·H O-v----l:UR 0 S K .. R2-----IFfTClctURR CNr-uNTTlflRlIrER 

.1--" 2679 016336 000302 SWAB R2 'HAKE VALID DISK SELECTION BITS 
8 2680 016340 00630i ASl R2 

2681 016342-006302 ASt--R2--·--···· ----.-- .-------------------
• :" 2682 016344 006302 ASl R2 
~ 2683 016346 00630, ASL R2 
~I 26tlt. 016350-000205 RTS--RS-------------nND-RETURN fa CALLING PR01:lITH 8ft--;;_ 2685 • 
'" 2686 J .. < ~~:~ .---- .--.. --- !---DISK INITIALIZATION ROUTINE 

h 2689 J 
~ f-- - --- - - --- - - .--.---~'-'- .-- ~-

----- .. -- . __ ._- ._-_. __ ._----------------------

IN TH~ 

••••••••••••••••••••••••••••••••••• 
! .:: 

CL__ . __ . 
- .. _._. __ ._--_._._-------------- .. _-----_._. __ ._-----_._._-------------------------------------

• 
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2690 • 
• 2691 • 

6 2692 J 
~ 2693-016352 013746 001234 ~INIll k~D-'~~~C~unRnD~S~K~.--T(~Sp~)~~~J~S~A~Y~E~C~UR~R~E~N~T~bnl~s~K~I~D~~~~~~~~~~~~~~~~ 

~'~ 2694 016356 004537 004066 JSR RS.SEKTIH .SET UP LOOP FOR SEEK TIHE OUT 
. t;1 2695 016362 004537 004276 JSR R5.RQUEST • SELtT FORI1ATTE;.:R=--~ _______________ _ 

i<i 2696-016366--005002 C[lr~2 Ju~Elf2"ti:fRu-ORK ' 

6 2698 016374 010271 162402 HDV R2.ii1DUSH ,SELECT DISK 
.~~' 2697 016,370 004531 016332 OKI1. JSR RS.oISKID .fORHAT DISK SLECT BIlS 

7 -"'2699 0'16400-000240---- -- tilOP~~----' .wnrFOtfj)U-iC-R-E.,-A'"D=Y.----~--~----------

.~, 2100 0164U2 000240 NOP , 
fgj 2101 016404 000240 NOP J 
GjZ702 016406-052771-000022 162364 JHS--IIFll't(Ir.iDCSR ,[OU--nOCrC'(EAk-Cl)-;(UND 

O,j 2103 016414 005277 162360 INC aOCSR .SET GO BIT 

;;::! ~,~~~g~~g~'-~~~~~~-n00020 -=~:--"20.i3'-- !SEY-UP-WHrTotrP 
8@",,2706016426105711162346DU3.TSTB,_DCSR'WAI,T ,FOR, DON,E 
~ 2707 016432 100402 BMI OKU .CONTINUE If DONE 
t::j n08 016434--005303 OEC-- R3- 'OECREMENT-PROreC·T-,l.--,O ... O .... P..----------~-----

e" 2709 016436 001373 BNE OKB 'CONTINUE IF REASONABLE TIME 
i~ 2710 016440 042771 000136 162332 OKI4' BIC IFUNC.ii1DCSR 'lOSE FUCNTION BITS 
h' 2711 016446-052777- o00024--niZ324 B IS--'RTZCl1o"IiDCSR reNTER RECAl.IBRATE-(1)liKAND 

.-;1 2712 016454 005277 162320 INC .DCSR .SET GO r21 . 2113 016460 004537 022164 JSR RS,IIAIT1 'WAIT oOHE 
I» 2714 016464--052777--000077 162306 QI~INOPCI1D.-~Dtn-T1SSOE--NOf>--tOrSlEicDONE 

.in 2715 016472 020221 030000 CMP R~,IIIJHIFlo .All DONE IIITH DISKS'? 
i~ n16 lI16476 0014U3 BED OK I 2 'CONTINUE If NO , h 271 7'016500-00"231-001234 INC----CURDSK flOOKAT--ANOTHER-l>lSJ( 

e:.;:: 2718 016504 0007:)1 BR oKI1 lAND DO ANOTHER DISK 

E2720 016514--012777 -- 000041 -162256 I1CJV- IISYSClR IBIT5-.aul:SRJ CLEAR -ERRORS<DRl ve-HOT READn 
i~"' 2719 1J16~06 0_2777 000136 162264 oKI2. DIC DfUNC.ii1DCSR .lOoSE fUNCTION BITS 

0>9 2721 016522 012637 001234 HClV (SP)+.CURDSK ,RESTORE CURRENT DISK FLAG 
~ ,g~~ 016526 000205 __ ____ ____ ~TS R5 __________ !ANo RETU~!f_!~_~A_ll_IHG PROG:_R....:.A::..:M __________ ~_ 

2724 J 
2725 • 
2726---·------------- J -----.--~------------------------

2727 J' 
2128 • 

n '2729 1 UtTTUlZlTlOH IEsr-'------------~-------~--
2730 J 
2731 • 

--~-~2732- J 
2733 , 
2734 • 

'~-----2735 J 

-..................•......... 

THIS TEST VERIFIES THAT INIT CLEARS All THE 
DISK CONTROllER REGISTERS 

2736 016530 004537 004216 THOI ~SR R5.RQUEST .REOUEST F~R"ATTER 
2737 016534 oOOOOS RESET .INITIAlIZE ALL HARDWARE 

I-I ~738--01653~01270Z--000200 HO"--"FHTRoY~-R2 -JESnB[1SH-REFERE~,..C~E~-------~~-------
2139 016542 004537 004276 JSR R5.RQUEST '~ET FORMATTER AGAIN 
2740 016546 OO~004 ClR R4 JlNITIAlIZE SUBTEST NU~BER 

f-14~Cl-:----2741016550--017703-,62224 hCiV--.DCSR~R3' -.WAS-CONTROL- ANo-STHUS'lNC9I .... t-.-Al ....... IZ~E ... D'"?..-----------
.~so 2742 o16~54 043703 001102 BIC HCPU.R3 .lOOSE REQUEST BIT IF SET 

"," 274 3 U16500 042705 000100 &IC UHTON,R3 JlOOSE INTERRUPTREOUEST BIT 
.,12744-016564-020203-.. tHP---R2~R3- jCoHPARE-THE-DCSR--I~-IT-RTCH .... f-~--------~--

0"1 2745 016566 001411 BED TNOA ,IF RIGHT CONTINUE 
~,,! 2746 016570 00517~ .. __ ~~~_~~6 TS~ ___ ~DSTAT JUST fORD oRIVE~~~_~! ___ ~~ __ ~ ___ ~~ __ . 
J ',~): 

• -:z _______ _ ~ .. ~----------
8, 

__ -I"A' " 

f\ ----------- ... , -( 

\ ) , 
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2747 016574 100454 8MI THOERR JEIIT VITH ERROR IF DRIVE READY 
.. :~ 2748 016576 012702 000200 MOV JFMTRDY.R2 ,SET UP NEV REFERENCE WORD 
~6 2749 016602 052702 100000 BIS JBIT15.R2 'ADO ERROR SU"~ARY 

(, I 2750 016606-020203 CMP R2,R3 fC""P-AR~AIN --------------------
~~ 2751 016610 001046 BNE TNOERR ,EXIT WITH ERROR IF REGISRES NOT EaUAL 

Gl 2752 016612 Ou5204 TNOAa INC R4 ,SUBTEST NUMBER=1 
;, i 2753 016614-D17703---a62161l -HOY--.liIDCAR#R3 'IoASCORE-ADDRESS-INTTTHTlE1l1 

.--:>1 2754 016620 O?5002 CLR R2 JSET UP REFERENCE VORD 
~I 2755 016622 0~0203 CMP R2,R3 .INTIALIZEO? I> 27~6 016624 - 001040-~- BNE----TNOERR JEXIT IIITHERROR--1F-""NOT 

.-;~ 2757 016626 005204 INC R4 JSUBTEST NO. =2 
~ 2758 016630 017703 162152 HOY 1iI0IlCNT,R3 J"'AS WORD COUNT INITIAJIZED? 

I'!!>-_'~'~ 
--275 Q 016634-- U20203-----CHP-~-R2,R3 -~ JCOMPARE - - -~~--- ---------------

Wll! 

['-.. 1 
'~ °d 

2760 016636 001033 BNE TNOERR ,EXIT WITH ERROR IF NOT 
2761 016640 005204 INC R4 JSUBTEST NO.=3 
2762 016642 --017703 -162'U-r HOY ----liIDCYL,R"3 J \I AS cnINDER- ADDRE'SS-YNlTnLtZElJ'? 
2763 016646 Oi0203 CHP R2,R~ .COMPARE 
276' 016650 001026 SHE TNOERR JEXIT WITH ERROR If NOT ! 15 1 
2765 016652-005204 INC----- R4 JSUBTESTNO.=4- -----------------

0,:: 2766 016654 0177U3 162132 MOY iilDSTAl,R3 )fETCH DISK REGISTER 
~ 2767 016660 042703 1UOOOO BIC UBIT15,R3 .LOSE DRIYE READY If PRESENT 
:,:, 2768 016664 042703-{)20000 SIC---llBIT13.R3 JANOliRITEPROTEcrIf-PRESCNI 

.~~ 2769 016670 00~002 CLR R2 sSET UP xEFERENCE WORD 
:-;1 2770 016672 020203 CMP R2,R3 JIS THE OATA RIGHT? 
lo! 2771 016674-- Ou1014 -- SNE---TNOERR J EX IT - IF--NOT THE~ SOlE 

o-i 2772 016676 0052U4 TNOBa INC R4 .SUBTEST NUMBER=5(DISK STATUS OK> 
s-;i 27(3 016700 017703 162110 MOY iilDFRR.R3 ;IIAS DISK ERROR INITIALIZED? 
:-::,--2774- 016704 -005002---~--- ClR---Rl------- -,SET-UP REFERENCE ------ --------------

0-;~ 277'3 016706 0202U3 CMP R2,R3 JRESET? 
,;;11 2776 016710 001006 SHE TNOERR JEXIT IF NO 
12777 01671, -~005204---- TNOCT--IHC---R4 -n--------,--ISUBTEST NUHBER=6-

Et-~ 2778 016714 017703 162062 MOV .DUSH.R3 ,WAS UNTI.HEAD SECTOR I~IT.? 
r~ 2779 016720 00500~ CLR R2 sSET UP REfERENCE WORD 
:~--- 2780 016722 020203 -~-------CMP~-- R2.R3-- JRESET?- ------~----~-- --------------

o'~ 2781 016724 001402 bED INOOUT ;EXIT IF YES 
, 2782 016726 005237 001322 TNOERR: INC ERRFLG JSET ERROR FLAG 

ki~ 2783 016732 -- 004537--003342 lNOOUy-r-JSR---R 5,fS ICTl ISO TO -NEXi-TESn-------

.:;:;'.~ 2784 • 
J GI 2785 

~I 2786 --------~------c.EO._____----- -~.. J END OF T AP E--~--~-- -----------------------

-i" N ____ _ 
1;;1 ~------.-~ .• -----.-

G~;0 

--~ ." 40 

'-~'----

~-----~~----~---

.~---------------------~----------------------------------~--------------------~---

.~_'()J 
[0-l 

•[.~;f 
~j 
,:1 

0: 
~L_ 

fa .' 
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1 , 
() 2 , •••••••••• SECTION 1 •••••••••• 

• 3 J 

~' , .:,' S , 
1'1 6 , 

OPERATIN; INSTRUCTIONS 

L:..j 7~---- , 

• 'J 8 J I-i 9 , 

.....:.. . 

J •• -•• -•••••••••••••••• -•••• iiiilt-•••• 11 •••••••••••••••••••••••••••• J 7 i-------.v 
• 'n 11 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

12 , . , 
t-='o-l------.3 J 

.'" 14 • NOTEa THIS DlA;NOSTIC twST BE RUN ON A 
r,.. 15 J FORMATTED DISK PACK AN,:..:D:.......: .. ;..:I:.::l..=l-=..D=.E=.ST..:.;R:.;,.O:...Y=--____________ _ 
r,~- 16 J U1.&rATA-Olfl~-pnr.-
.~ 17 'IF IT IS DESIRED TO FORMAT A PACK 

t>1 18 J USE THE FORftATTING PROGRA" INCLUDED IN THE 
t,;;1 19 j tHE-oUUOSnClTESn-n •• iD-Sln·=::..::..-=..:::.......:=----..:..------

''--'~'17 2 ° J a 21 J 
~ 22 J •••••••••••••••••• i ........... -••••••••••••• i ••••••••••••••••• 

D~ 23 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
r::~; 24 , 
§ 25 J 

J 0:"1 26 E1 27 J 
@] 28 , 

It .1 29 J 
;n; 30 J 
~! 31 J 

11-,,;1 32 J 
j;o] 33 1. Set PROGR AM COUNTER (PC) TO ·START-
[:_,~';;4 , . ADDRESS • 

I," 35 .;. , 
r~ ~6 000000 003000 .IIORD START 
1":;:;1' 37 J 

t>: ,:i 38 J 
~ 39 , 
t·. lO j 12" e.:; 41 J 

2. ENTER STARTING TEST NUMBER IN THE MOST SIGNIFICANT' 
BYTE OF ThE CONSOLE SWITCH REGISTER. 

~ 42 J 8i 43 . j 

3. ENTER DESIRED END TEST NUMBER IN THE LEAST 
SIGNIFICANT BYTE OF THE CONSOLE SWITCH REGISTER. 
THE-nil'S r-TESTffUKifEIt'S--URIf. ::..:...:::..:=-==-=-=:..:..::: . .:.-=.----------' 

.~ 44 ''';;J 
,.2' 45 
i41 i ' 4 6:--------------",...,~-..... '-,.-. -------.j 

.• ~ 47 . :.~ ~.- ~ J 
· [t-7."' 48· . ~ ..... ':lI> ~,' ,;.. -. J 

'40 ---49 .: f' .~1' • j 

• '"' 50\ , • 
,~7' 51 ' .. 1 .:-- -i- • J. 
;481 '}X , i 
:"Cil 52 .1 . ',"- .J 

.~l 53 : ... _ 'J 
'5.1 S4 . J 

4. S~T THE MOST SIGNIFICANT BIT (BIT 15) OF SWITCH 
REGISTER1F'HE- TEsn·-iRE""·To--aE-·RcP"EA-fED.lEAVE'--------­
RESET IF THE TESTS ARE TO BE EXECUTED ONLY ONCE. 

~EPRESr--StnT---"SI/ITCl{-·ON-·CO"PUTER--,Cl)NSOLceTH£ 
COMPUTER WILL START AND THEN HALT.' . 

~tftEJr-STTnll,,"lrrslrD"RTYc'NUHBEIr-rJfTOIlIrHOST 
SI'NIFICANT BYTE OF CONSOLE SIiITCH REGISTER. 

, t­,--. ", 

, 

:0 • I 7. ENTErrtroHlrEIr""DrTHran'HsrDIfIVEI1I-erfu·tElITIif 
S6 <! J THE lEAst SIGNIFICANT BYTE OF CONSOLE SWITCH REGISTERI 

n '. 57 J NOTE THAT THE MAXIMUM D~.!.VE_N_U_"!!E_R_=!(~!~.!~-=-3:...) __________ _ 
!S"j 

8-:;.1 
li7i -----~~~----(() 

~ . . 

~" 

• CJ .' 
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J 

6 3 J FORHAT ROUTINE 9/29/75 
L2J 4 J 

~ 

~Lw 5 THIS SUBROUTINE FORHATS THE DATA FOR THE 
i' I 6 J OUTPUT SUFF ER US ED IN All 0 I SK~W:-::R:,;I,.;T;;E-==-.. =-==-_______________ _ 
,~ 7 nnRA nONS.THE-HE S-SAGEFOR HATTED CONSISTS OF 

.:~- 8 J 64 WORDS OF AN DECREAS ING COUNT, 
6 9 J 64 \lORDS OF At TERNATING 1 AND o CHARACTERS, 
,10 ; 6{-IfOROSOF ALTERNnnrG-CHECKERBOARDAND;::.::'-=-----------------

a-;~ 11 J REVERSE CHHKERSOARD CHARACTERS, AND 64 WORDS OF ALTERNATING 
Gi 12 J SL IOING ONES AND SLIDING ZERO WORDS 

ct~~ ~~ ; AT ENTR~ R1 POINTS TO THE BUF;ER ORIGIN THAT IS TO BE FORMATTED. 
:1 15 
11:~r 16---------,------------j----~------ - --- .----- ----

.~1 17 J 

i~i 18 016736 010046 FORHAT' HOY RO,-(SP) ISHE REGISTERS 
r,,! 19016740--0-10146 HOY -R1, -( SP )-- -, 01 20 016742 010246 hOY R2,-(SP) 
i~, 21 OH:744 010346 foIOV R3,-(sp) 
;~d 22 016746 -- 010546 -foIOY- R5 ,,;,{SP)- ---J---------'----

.~.. ·23 016750 012700 000100 HOV 1l64uRO.. ,GET C,HARACTER. COUNT 
I"i 24 016754 010005 HOV RO,R5 ,SAVE IN R5 ALSO 
:.' 2~ 016756 010021 rn:",-- MOYRO,(R1>+-----JFORHAT-DATA--"ORO ----------

O-~;1 26 016760 005300 DEC RO J DECREMENT CHARACTER COUNT ,CHANGE DA TA 
.~ 27 016762 00137~ SNE F1LP ,REPEAT IF NOI DONE 
i": ---'28 016764-005002 tLl~--1l2 --'----'ESTABf.ISnOTHARAcrn-

0-;-,1 .29 016766 U1270:5 000377 HOV 1l377.R3 IESTABLISH ALL 1'S CHARACTER 
~j 30 016772 0105UO HOY R5,RO ,REINITIALIZE CHARACTER COUNT 
I~:;j 31-016774 - 110221'- F2L"""---HOVB-R2. (R1n--, INIT lALlZE- O-CHAIUCYER- . .:..::::.:.-----------------

.';;! 32016776 110321 HOVB R3,(Rl)+ JINITIALIZE 1'S CHARACTER 
01 33 017000 0053UO OEC RO ,OECRE .. ENT lOOP COUNT 
1.;,1 ~4 017002 001374- '--SNE "F2LP ----'REPEHIF NO,T DONE 

35 017004 010500 HOV R5.RO JbET NE~ CHARACTER LOOP C~UNT 
36 017006 012702 000125 HOV 1l12S,R2 ,ESTABLISH CHECKEkBOARO REFERENCE 

.• i) 

iT 37 017012 -- 012703 -\l0025Z HO V-1I25 2 .Rr--J ESTA BLI SHRE VER S E l 00 P---COUN ::!:.:.::.::.:.::.:=----------------
.I-,~j 38 017016 1102':1 F3LPa HOVB R2,(R1)+ J INITIALIZE CHECKERBOARD CHARACTER 

I~ 39 017020 110321 HOVS R3,(R1)+ ,INITIALIZE REVERSE CHECKERBOAR~O_C~H~AR~A~C~T~E~R~ _____________ _ 
r:;:- 40 017022 - 0053UO DEC RO---}OFCf<EMENTLOOP COUNT 

.i-~ 41 0170£4 001374 BNE F3LP JREPEAT If NOT DONE 
;~ 42 017026 012705 000002 HOV U2,R5 ,ESTABLISH OUTER lOOP COUNT 
',,':------- 43 017032 ,. 012700- -000020 -fOll>-. -, HO Y U16,,'iRO-- J EST ABU SH INNER LOOP COUNT--

."i 44 017036 012702 002652 HOY IIS00RG,R2 JPOINT R2 TO THE ORIGIN Of SLIDING ZERO 
10 4: 017042 0122£1 F4lP, HOV (R2)+,(R1)+JINITIALIZE BUFFER LOCATION 
~4j'---------1.6 0170440053UO- -----OEC- RO JDECREf'!ENT lOOP COUNHINNER) 

.r4~:i 1.7 017046 OU1375 BNF F4LP JREPEAT IF NOT DONE 
,~ 48 017050 012700 000020 HOV 1l16.,RO JREESTABLISH INNER LOOP COUNT 
>,~~ -49017054-01270Z-0112612 HOV -IIS10RG.R2-'POINT R2 TO uRIGIN OF SLIDING1TABT£ 

.;:;:~ -50017060 012221 F5LPI HOY (RZ)+,(i(1)+JINITlAllZE LOCATION \lITH SLIDING 1 CONSTANT 
i,-;-: 51 017062 005300 OEC RO ,OECRE!'!EN! LOOP COUNT 
i-:;;,~ '32- 017064-001375 S NF--F5LP-----, REPEAT' If NO I - OONE------

.~ 53 017066 OU5305 DEC k5 ,OECREHENT OUTER LOOP COUNT 
~~ 54 017070 001360 bNE rOlP JREPEAT IF NOT DONE 
"1~5 017072-- 012605- -HOV -(SPTtiR5----'RESTORE' REG ISTERS - __ un" 

~"J 
."'i :-", 

,:,,1, 

Q~ 
l~ 

~ 

------.-. 

~6 017074 0126u3 HOY (SP)+,R3 
57 017076 012602 HOV (SP)+,R2 

--------- -------------

---------------_._-----------------_._--------------------------
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, , 58 017100 012601 HOY ($P)+.R1 , 
'fi'- 59 017102 012600 HOY (SP)+.RO , 
)T'\ 60 017104 OU0205 RTS R5 .RETURN TO TEST PROGRAM_ 

r, I 61 

"~T :~ • 64 
e,5 65 

-6 06 

.­
J 

• 

9/29175 

DATA COMPARE SUBROUTINE 

1.1 -67------- J 

CD~ 68 • THIS SUBROUTINE COHPARES DATA OBTAINED FROH THE 
~~ 69 J DISK DURING ANY DISK READ OPERATION IN THE -INPUT 
:~7,1 70rUTA BUFFER- WITfr-Ttt£ REFERENCcDlTr.-tlIlUL'{IjRnl"""T'1!'E'DN-------------

e~ _ ~7i ~. ONTO T~~ __ ~~SK_~~_O C(JNTAINfD IN THE OUTPUT DATA BurFER. 

11" 
e-;-;-i 74 

~j 75 J AT ENTRY RO CONTAINS THE NUHBER OF VOROS THAT 
'I"i 76 '-ARE TO BE--COMPAREO.------- .----,.--------------.7;1 77 , 
;;;;i 78 , 
~t- -79 )-tF-AN--ERROR -OCCUR'S I 

I 

e*l - :~ : ,. THE ERROR fLAG IS SET AND CONTROL 
f:-.1------82 ,-----------'s -TRANSFERIf£IrBAClrTo--rHE--CAU-YK;l'IIlJ'CUM_ 

O:~1 1S3 J 
~ 84 • 2. THE CHPCNl COUNT LOCATION CONTAIN THE '2d :-a5 r --NlIt4BER -OF.HE-COHPA'RISl1N-n-lIIHll1tHIH' ... E-ER'"'R ..... O .... R..-.V .......... S,-----------

.:-:.;;; 86 J DETECTEO. 
iV1 rl7 J 
r..1 88 --..-,-----

0',::}1 89 J 
;:;;; 90 J 
.. ,------~11------- .. ------------

(t:'" 92 017106 010046 DATCHP' HOY RO.-(5P) .SAVE REGISTERS 
. ~~: 93 017110 010146 HOY R,.-(SP) • 
~ 94-~1711~U1M40 "o~~np~"-----------------------------~ 

el;,1 95017114 005037 001134 tLR CMPCNT· .RESEl COHPARISON VEDRD COUNT 
~ 96 017120 013701 001234 MOY CUROSK.R1 .GET CURRENT DISK NUHBER :J.r 97 017124-006301- -AS[-R1-- ---UAlCE--YA1:IO-ljORO'NOE·vX--------------------

4t;~ 98 017126 016101 001200 HOY IBFTBl(R1).R1JGET INPUT BUFfER ORIGIN ADDRess 
G~ 99 017132 012704 044312 MOV IODBur.R4 .GET OUTPUT BUfFER ADDRESS 
~ 00 017136-- 012402------- DTC"l1t"t--HOY-(Uh.R2--'GET-REFERENCE- OAU-IiORD-·----------------,----

•• , 101 017140 012103 KOY (l1)+.R3 J.ET ACTUAL DATA IIORO 
"2 102 017142 020203 CHP R2.R3 JA RE THEY EQUAL? 
-;, --103 017144--001012--- -BNE--DTCHER ----'ElIl "ITH ERROR- IF-NOl 

O~" 104 017146 005237 001134 DCMPA' INC CHPCNT .INCREMENT COHPAR,ISON COUNT 
~ - 105 017152 OU5300 DEC RO .DECREHENT "ORO COUNT td 106 -017154- 001370------ BNE-OTCHlP----,REPEAT IF NOT OONF .. -----·------------------
"~I'; 107 017156 005037 001332 ClR RTRYIN .RESET RETRY INDEX 

': _~~~ ~}~~:! __ g~~:~~ DtCMEXt :~:----~~~~:::~----!~~!o.~~ _~~G_I~!_~~~ __ 
•. ;;; 110 017166 012600 HOY (SP)+.RO 

~~-' 111 017170 00020~ RTS R5 ,RETURN G; 112 -017172-- 00573.-o012U DTClfER-.TST-----NONCO~-------,_CONSO[E--Al:'TTYE? 
e r 113 017176 001035 - BNE ERSEl .SET ERROR IF NO 

P.~f--- 114 017200 00573~ __ ~~~04 TST Tn~~T ___________ !..!El~_!_!~_~ __ !!~RE? ___________________ _ 

e l-l 

8~- -------- ----()- ---------------- Or---~-, 
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115 017204 001032 BHE ERSET .SET ERROR IF YES 
116 017206 005737 177570 TST CSWR JINHIBIT DATA ERROR ON? 

_ 117017212 1000a BPL ERSET .SET ERROR FLAG IF NO 
, , 118 - 017214-U05237-olTU14 INC ER ReNT • i NCRin"ijENT-ER RCNT~I";F~Y:-'E""S"----------------

• 
119 017220 032737 000001 177570 BIT 41,CSWR .ARE WE IN RETRY HODE? 
120 017226 001747 8EQ DCMPA .CHECK NEXT WORD IF NOT 

I-I 121-017230--023727-001332 OOOOlO CHP--RTRYIN.1I16.. rS--REENtlfY-INDEXlES·;-S~T"'H~AN"""'1:r6""'.------------
122 017236 002012 8GE HOERR .THIS IS A -HARD ERROR- IF NO 

, 123 017240 013700 001332 MOV RTRYIN.RO .GET ENTRY INDEX 
7~ n4-017244-005360-001336 OEC---ER~TA8(RO) 'DEClfEMENT--tURREN1--RE1RY INDEX COUNT 

.'~: 125 017250 005720 TST (RO) + • INCREMENT INDEX BY TWO 

[91 126 017252 010037 001332 MOV RO,RTRYIN .SAVE UPDATED RETRY IN~E_~ _________ _ 
~ 12 T 0172 56-005260----001336 -INC--ERRTA8(RO). INC REHENT--APP ROPR IA TE RETRY_ INDEX 

.IIIi 128 017262 OU0737 BR DTCMEX .GO TRY READ OPERATION AGAIN 
t;1 129 017264 005237 001316 HDERRI INC HERCNT .INCREMENT HARD ERROR C[lllNT 
~I 130-017270-000726------ SR---OCMPA .GD ONTO NEXT-IIORD-- ------

.-': 131 017272 U05237 001322 ERSETI INC ERRFLG .SET GENERAL ERROR FLAG 
:;;1 132 017276 005237 U01320 INC DUERR .SET DATA ERROR flAG 
Ii-". 133 -01'7302--00012,------ - BR----DTCMEX .EXIT-----------------

.-" 134 [,. 135 • 
,., 136 ---- --------------------- .----

.'::;;1 137 - • 
f:l 138 
1;"1 139------- --------------.-------- -----

~2j 140 DISK,OPERATION COMPLETE INTERRUPT SERVICE ROUTINE 
'-", 141 _ J ___________________ _ 

.I~ ~g-~---------- ~ THIS ROUTINE IS ENTERED WHENEVER A DISK OPERATION 

~ 141 • COMPLETE INTERRUPT IS GE~ERATED.THE ROUTINE S£TS 
f;;:i 1.5---- • ITAGS--IN- TtiE-YI'HERRUprUB[E- TO--REMEP1BER---t~rOtORUNCE 

()791 14(- • OF THE INTERRUPT AS IIELL AS TO IDENTIFY THE DISK 
j,ol 147 • DRIVE ASSOCIATED WITH THE DISK OPERATIO~ 
r,. -148 • THAT GENERATED THE INTERRUPT. 

a,,;f H9 

r:l ~ ~~ ----------------------------
.~ 1!:2 • 

'19 1 S3 017304 010246 DSKDNI HOV R2.-(SP), .SAVE Rl 
,;: 1 54 --Ot730~1Js-777 161500 I sn------.osnr--nS-THl s-r-sEErrNTERlfUP.,-,.-T..-?-------,-------------

ec; 1S~ 017312 100007 aPl DKDNEX .SET INTERRUPT FUG IF NO 
r,; 1~6 017314 017702 161472 MOV .DSTAT,Rl .GET CURRENT STATUS REfISTER 
~ ""1 ~ 7 -017320--04270c-rT7774 BH~---n77174,R2--,EXTRACrlTTSlrDR1VE,DENnrrc_ATTDJtB_rrs .411 158 017324 006302 ASl R2 .HAKE DISK DRIVE NUMBER A VALID IIORD INDEX 
~ 159 017326 010262 001122 MGV R2~INTT8L(R2)JSAVE IDENT. IN TABLE LtCATION 
f.;~ 160 -017332-005237--001150 DKDNEX 1 IN (------IN TFlG---J SET" GENERAl INTER Rupy-n_AG-----

Oi7•l 161 017336 012602 KOV (SP)+,R2 .RESTORE R2 

~ ~:~_~~?~~~ __ O~~~~l ~T!..-_-----------~~~-!!-~-~~I1-!~!~~-~UPT 
.:4,1 164 • 

§ ~:~-------- • 
• ~ 1t17 
~ 168 • THIS ROUTINE WAITS A MAXIMU" OF APPROX. 
~;;2i , 69 .--,,- aOll T[rtS EC ONDS\lrUWTIL--AlC-lNTER1WPTtrCC1JlfS • 

• 1,." 170 J WHICHEVER COMES FIRST.CONTROL IS THEN TRANS-
R 171 • FE~_~~~ __ T_~ __ !.H_~ __ ~~~~!NG PR~~RAP1. 
~~I -e c-< 

'-."': (0, 

kAIT S~~ROUTINE 9/29/7~ 

~ 
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172 , 
.~: 173 • 
>,'0 174 , 

(, i 175 J 
.. Gl 176 017342 010046 IIAITI HOV RO.-($P) .SAVE RO AND R' 

~I 177 017344 010146 HIiY R"-($P) I 
• 178-0t734~013700 00"'0 HO~V----~Tr1I~"~L~P-'.~ROn-------'J~E~S~TTIRBL~IS~H~O~OnT~E~R~'T.~1~"LHO~U~pr---------------------------

.:. 179 017352 012701 171777 VTPUI "OV IIIHE.R1 .ESTABLISH VAiT 
i.l 180 017356 005737 001150 VTPLI TST INTFLG .HAS INTERRUPT OCURRED YEt? 
lTj 181 017362-0010010 BNF--VTEXlT .EXII IF Y£5 

.~ 182 017364 0053111 DEC H1 'DECREMENT LOOP COUNT 
~ 183 017366 001373 BNE HPL ,RPEAl IF NOT DONE 

~:;; 184n 017370-005300 DEC---RO----,-OECREMENrOUTEr-UlTLOOP 
.. " 185 017372 001367 SNE UPU .LOOP AGAIN IF NO INTERRUPT 

" 186 017374 012601 UTEIIT- "OV (SP)+.R1 ,RESTORE R1 AND RO 
~d 187 017376 -. 012600 MOV--(5P) •• R 0--,------ ---- -- . .------------'-------------------------------

.~ 188 017400 00~046 . CLK -(SP) ,LOVER CPU KERE 
~ 1ij9 017402 ~12746 017410 MOV IWTPL1.-(SP) J ! " 1C,O-0174U6- 000002 RTI-' .. ------ .. -.-.-.-- 'J'-'--"'-
l.as l 

.~".", 191 017410 000205 VTPL11 RTS R5 ,RETURN NOV 
~ 192 • toREAD.PAl 
I,. 193·· . . ...... --... 'J .------.---.-.-.-----"- ---------------------------------------

.:'0 194 • 
;;;, 19~ , 
:-,1 196------· J 

.'7:1 1H , THIS ROUTINE TESTS THE CAPABILITY OF THE 
~ 'y8 , SELECTED FORMATTER REGISTERS TO BE LOAD-
!iJ 199---------- J ··EDAND--INTERROGUEO,ftTH-ANl· .. --oA-r .. -:.-....E-.,IC'"'K ......... R"E .... '..,1 .... 5"'" ..... E"".---------------------------

.~"" ~OO , IS CHECKED VITH FOUR CONSTANTS 100 T1"ES. 
" ,01 • 
.. 202 r----·-·· ... - ---~ ----------- -------------------------------

a'~~ l03 • At ENTRY .TKE REClSTfR INOH IS IN RD. 
~'::l 204 • IF AN ERROR IS DETECTED. THE TEST EXITS TO k". ------ 2u5 .. '-'PRDGRAM CONTROL VITH THE' ERROR FLAG SET. ---------------------...!......---

.t.;::l 206 • t='; 207 • ,. 208-01'7"4'1-2--0U51)04 TN1. Ct1t- R4--------.. --JINJTtAllZE-SUBTESlNUMB"EK 

.'';'' 209 017414 004531 004276 JSR RS.RQUEST ,REQUEST 211 
210 017420 OO!OOD CLR RO 'INITIALIZE REGISTER INDEX 

~ 211 017422--00453?--O't-'15-30 aU--RhlORD----.JUMP-TO LOAD AND ·RUD-ROO'TT..-IU'NEO:---------------------.138 212 017426 005737 0013~2 TST ERRFU ,UROR OCCUR? 
7. 213 017432 001034 BNE TN1ERR .EXIT IF ERROR 

REGISTER LOAD AND READ TESTS 

40 -214" 017434-'005204- TNt:JT-"'lHC-nR4 ------, SUBTEST--HUMBElr=l-'C1JCSRJ 
.7. 215 017436 022010 C"P (ttOh.UO) .SELECT NEXT REGISTER 

f-;; 216 017440 0045,H 017530 JSR R5.LDRD 'JUMP TO LOAD AND READ ROUTINE 
7i '217 017444'- 005737'-001322 TST ---URFL' ---JANY £RROR5?--·-----· .--------------------------------

.~~ 218 011450 001025 8NE TN1ERR ,EXIT IF ERROR 
f:is 219 0174~2 005204 TN181 INC R4 'SUBTEST NUM8ER-2 (DCAR> 
•• 220 0174~4---·02201O___ - CMP-(RO>+.tRO'r·lSElECT-HEU· REGlSTER·--------------------------

.~ ~~~ g~~!!~ ~~~~~~ g~ni~ ~~; :~~~~:D :t:~ ;~R~~~~ AND READ ROUTINE 
R-----l23 017466 -001 016' SHE-TN1 ERR---nX IT-I F ERROR---------------------------------

.~ 224 017470 005204 TN1C I INC R4 ,SUBTEST hUMBER-3 CDVCNT> C' 225 017472 U22010 CMP (RO)+.(RO) .SELECT NEXT REGISTER 
>.? 226 017474 "-004531-017530 ~SRn-R5.LDRD--. JUMP -TO - LOAD - AND- RE10ltOO.INE 

.~.J 227 017500 005737 001322 TST ERRFtG JANY ERRORS? 
w 228"017504 001007 BNE TN1ERR 'EXIT IF ERROR 

---_ .... _- - ------- ------_ ... _--.. __ .... _ .... 
<, 

•. g t:, ~ ___ n __ • __________ .. _______________ _ 

e 
··F~ <-.J -_ ..... --.- .. -----. OJ----, 
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229 017506 005204 Th1DI INC R4 ,SUBTEST NUMBER-4 (DCYL) 
• 230 017510 022010 CMP (ROh6(RO) ,SELECT NEXT I\EGISTER 

, 231 017512 00'537 017530 JSR R5_LDRD ,JUMP TO LOAD AND READ ROUTINE 
(1j 232-017516-U0573T-0013Z2 TST~RRFU: JANV--ERRORS? 
~~ 233 017522 OU1000 BNE TN1ERR JEXIT IF ERROR 

. ~ ~~~ __ ~~?_~~~_~~~~37 003342 TN'ERRI JSR RS,TSTCTL ;~~g-~~/~~~~A~U~~~~~~H,.;~--=.~.:...T~~=N.;;:;~;;.:;.~R;;;'CT"""""IO""N,,-------------
.'-~- 236 J WAS FROM lOAD AND READ ROUTINF. 

1\., 237 JOTH~RI/I~E ,All THE REGISTERS AR,~E'--=-C..:.:.K~E~C::K.::..ED=--_________ _ 
-,- 238-- -.- ------------- JANDT HE N EX T TEST CA N BE RUN-

el-,1 239 
rql ~40 

e~ 19 ------.-------. 
,,,1 2" 3 , 
i;.~ 244 0175"30--0'0146 lDRO:---I'IUV--RT';;;TSP-'---'SAVE-REGTSlERSJR'-.R4',nm-"R5 

J 
----~--------J L!fro-AN O-RHD--RO UT I N E-------------

O~J 245 017532 010446 MOY R4,-(SP) 
i;;1 246 017534 010546 MOY RS_-(SP) J 
1,,1 '1.47 017S36-01270IOlJOQ004 kDY -,14,R4----:. ESTABl rStr-cONSlulrroOP-CoTfN'f 

.~,-;-;j 248 017542 0127U1 U02712 MOY UCNSINT"R1 HOUIT .. RHO THE CO .. NSTA,NT .... T.ABLE 
i",j 249 017546 01000S MOY RO,RS 'PUT THE REGIHFR INDEX INTO RS 
r,;;t------Z50 017550- 063705---LlO1000ADO-- OCSR,lrS--JCOl"PUTE--REG I STER -I10-At)DRESS'--'::~---------------

.:7' 251 017554 012102 LRlP1: MOY (R1)+,R2 HEY REFERENCE CONSTANT 
~ 252 017556 046002 002552 BIC REGHSK(RO),R2JMASK OUT UNI/ANTEo BITS 
':-~ 253 017562--005700------ -TST--" 'RO "-"'-JTEST RO-FORREGISTER DCSR'----------------

~~ 254 017564 001006 BNE LRlP3 JCoNTINUE IF NOT OCSR 
I'"~ 255017566 0,37u2 001102 BIS MCPU.R2 JENTER MULTPI 
i~J------- 256 017572 -- 042702--000100- BIC-- IdNTOtiJR2JAND INTERRUPT ENABLE 

.'~~j 257 017576 052702 000200 BIS aFMTRDY,R2J~ASK IN FORMATTER READY 
. 258 017602 012746 000144 LRlP31 HOY U100 •• -CSP)JlOOP COUNT ;>'1 

259 017606 010215--' TRlP2:-HOY---- R2.~R5 JLOAO REGISTER IJITHCONSntH 
260 017610 011503 HOY .R5,R3 JREAD REGISTER BACK 
261 017612 0202u3 LRlP41 CMP R2.R3 JIS THE DATA RIGHT? 

1;;1- ----262 017614 . 001014 --- - ----·BNE--lRERR JNO:EXIT TO ERROR ROUTINe-

'-' ""1 

03 
j}1!1 

.'.,1 263 017616 U05316 DEC iSP JOECREMENT REPEH lOOP COUNT 
Q 264 017620 OU1372 BNE lRlP2 JREPEAT IF NOT OONE WlTH lOOPS 
~.265 017622 005304 ----OEC-R4· -----.OECkiMENl CONSTANT LOOP-COUNT:;-----------------

.-:;;~: 266 017624 00H03 81:0 LREX JEXIT IF orNE 
:-;-;.; 267 017626 0.:2606 CMP (SP)+,SP JFIX UP STACK 
'I" 268 '017630--000131"-017554 JI11' n. __ -lRtP'--JR EPEAT-TES T" ITH NEXT C'ONSTANT 

.~ 269017634 022600 lHXI CHP (SP>+,SPJFIX UP THE STACK POINTER 
--;;: 270 017636 012605 HOY (SP>+.R5 JRESTORE REGISTERSJRS.R4 AND R1 
~t------Z71 017640 - 012604 HOV--{SP}+,R~T----- .-----------------------:.:..:.---------------

.L~l 272 017642 012601 MOY (SP)+,R1 
~: 273 017644 0002U5 .HTSRS. .JRETURN TO TEST NUMBER ONE 
";:-------274 017646- OU5237 --U0T322 lRERln- INC' ERRFlG ----, SET ERRGR FLAG' -----------------_._-

e:;:;-: 275 0176,2 00077U IJR lREX HXIT TO TN1 wITH ERROR FLAG SET 
051 276 
i~tl 277 

~ij 278 
t:;;i 279 J IN THE FOLLOWING TESTS All THE CONTROllER 

. --- SL 10 I N-G--llNES AND ZEROES -USTS'--

~ -280 -----.. --------~ . REbISTERS -ARE'-lOADEDAND READ-SACK-HlH-.,. ... S----;-------------· 
O~ 281 PA HERMS OF BO TH SINGlE B IT ON AND SINGLE 
~ 2M2 J BIT orr DA TA WOi<DS i l83---------~.. i -- ------.---------- .. --------.--.--------------

e-::-;; lli4 017654 OUS004 1h21 ClR 
i~::; l85 0176S6 00/S37 004276 JSR 
~" --- . -_ ... _-_ .. _------------_. 

R4 JINITIAlIZE SUBTEST NUHBER 
R5 ,ROUEST_ .. _____ ~~EOUEST __ .2~! ____________________ _ 

e= 
- ----,------" -

~ 
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286 017662 012700 000000 HOV .O.RO .INITIALIZE REGISTER INDEX NU"BER 
Jt'~ 287 017666 012701 002612 KOV IS10RG.11 .lOAD ADDRESS OF SLIDING ONE TABLE 
r\ 288 017672 004537 020144 TN2A1 JSR R5.SLIDE .JUMP TO SLIDE ROUTINE 

(,; 289-017676-00~731-001322 TSr-ERRFlG ,-AN'r-ERRORS'r-(CORTROL-PD S I nUS) 
.,;;1 290 0177U2 001035 BNE TN2ERR .EXIT If ERROR 
. IT] 291 0177U4 0052114 INC R4 • SUB TEST NUHBER -1 

i4i ,92 017706- U12010---- - HOY- (RO)+jUtn.SElECT-NEXT REGISTE~~---
Et~ 293 017710 0045j7 020144 TN2BI JSR R5.SLIDE .JU"P TO SLIDE 

!~; 294 017714 005737 001322 TST ERRflG JANY ERRORS? (UNIT HEAD AND SECTOR) 
,I 295-01772U-- 001026--- n

-- • BNE--TN2ERR"---JEXIT-IF ERP.OR--- ---------------.-,-1 2'16 017722 00~204 INC R4 JSUBTEST NUHBER".! (CORE ADDR_ REG> 1;1 2-.7 017724 012010 tlOV (RO)+.(RO).SELECT NEXT REGISTER -
r-;-~i 2~8 017726 -004537 -020144 ltiZer--JSR-R5.SLIDE-~-'JHPTO SlIDE- -- ----------------------

.'-:;-1 299 017732 - OU5737 001322 TST ERRFLG JANY ERROkS? 
~: 300 017736 OU1017 BNf TN2ERR .EXIT IF ERRGRS 
'-;-:-: -301 017740- 005204 ----. -INC---R4 -- --.--. SUBTEST -NUHBER-=f3'-",DRlJ-';Ou.n--trE'6TI 

.--' 302 017742 012010 MOY (RO)+.(RO)ISELECT NEXT REGISTER 
f:~ 303 017744 004537 020144 TH2DI JSR R5.SLIDE .JlIHP TO SLIDE ROUTINE 
~ . 304 017750- OU5731 -001322 TST-- ERRfLG -----UNY ERRORS -- --- .~-------------------

.~ 305 017754 001010 BNE TN2ERR .EXIT IF ERROR i:il 306 0177~6 005204 INC R4 ISUBTEST NU"BER -4 (CYLINDER ADDRESS REG) 
";7'---- 307 017760 -- 012010------MOY -(RO)+,CR01-JSELECTNEXTREGISTER 
O~ 30'1 017762 Ou4S37 020144 TH2EI JSR RS.SLIDE .JUMP TOSLlDE ROUTINE 

,;'" 30Ci 017766 005131 001322 TST ERRFLG JANY ERRORS? 
-, 310 017772 . OU1001------ -8NE---TN2ERR - '--'JEltIT IF ERROR-------

.:; 311 017774 000402 BR TN20UT IEXIT TO NEXT TEST 
~ 312 0177-70 005237 00'322 TN2ERRI INC ERRFLG ISET ERROR FLAG 
r.-1-------313 0200U2 --004537--003342- TN20l1TT""JSR----- R5iTSTC'TL---- -- IEXIT,O"EIJ lUI 

.~~ 31' • 
-- 315 • SLIDING lERO TEST 

_ ---- 316 ------ J 

o '.,! 317 J 
'~~ 31 P 020006 0050U. TN31 ClR R4 J INITIALIZE SUBTEST NUMBER 
'. +- 319 020010 --U04531'-004'276 ----- JSR----- -- RS.RQUEST-n------ .REOUEST-Z·'-'----------------------

.;:~ 320 020014 lI12100 000000 MOV 10.RO • INITIALIZE REGISTER INDEX 
~l 32102002U 012101 002652 MOY ·ISOORG.R1 'LOAD ADDRESS Of SLIDING ZERO TABLE 
!;,.I 322 020024- OU4537--0201,,4 ltnn--JSR-aS.SL IDE---'JUHP-TOSlIDE' ROOTlNc-----------------------

e7i 323 020030 005737 001322 TST ERRFLG JANY ERRORS? (CONTROL AND STATUS) 
i,j 324 020034 001402 BEQ _+6 .CONTINUE If NO 
f-~r--- 325 020036-- 000137-- 020136 JtlP--- TN3ERR----'EXITIF Y£5---- - ----

.~' 3,6 020042 005204 INC R4 ISUBTEST NUMBER =1 (UNIT.HEAD AND SECTOR) 
~ 327 020044 012010 MOY (RO)+.(RO) ISELECT NEXT REGISTER 
~i -328020046 -- 004531-020144 IN31rr---JSR --RS.SLIDE-IJUMP-TOSLIDE·ROUT'INE' 

.. ~ 329 020052 005737 001322 TST ERRFLG IANY ERRORS? 
b 330 020056 0010d BHE TN3ERR .EX IT IF ERROR 
~: 331 020060-0052UIo"--'---'--- -INC --R4 .. ·----JSUBTEST-NUHBER.Z--tcOREA-utJIt-....-n .. ISTEn 

.'--' 332 020062 012010 "OY (Ro)+.no> .SELECT NEXT REGISTER 
:: 333 020064 OU4531 020144 TN3ca JSR R5.SLIDE .JUHP TO SLIDE ROUTINE 
" 334 020070--00~731-o01322TST --ERRflG----UNY ERRORS? -----------------------------

.' . 335 020074 001020 BNE TN3ERR IEJIT IF ERROR 
~ 336 020076 005204 INC Rt. I SUB TEST NUtlBER-3 (vORO tOUNT RE'UTER) 

, 331020100--012010 MoY---(RO)+.-nO'-JSELECT-NEXT REGrSTEff-':':"::'-=-=-=-::':"=-":"'::~":"':'='~-----------
.I~i 338 020102 004537 020144 ,TN3Da' JSR R5.SLlDE .JU"P TO SLIDE ROUTINE 

f~:i 339 020106 005H7 001322 TST ERRFLG JANY ERRORS? 

~
'2 340 020112'- 001011- BHE--TN3ERR--'EXIT -If -ERROR---

• , 341 020114 005204 INC R4 • SUR TES T NUMBER =t. 
~r- - 342 020116 012010 HOY (RO~~~!!.~!...S~~.~E~!_~EG. (CYLINDER ADDRESSS IE....:G_> ____________ _ 
;'''! .:,;; 
t;;;! 
~J h ____ .... _ --- ____ --_______ .-______________ _ 

'(J • ---l~~-­

\.. ) ~---­
\..J 

, 
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T .. 3E. 343 020120 004537 020144 JSR 
TST 

__________________ ~8NE 
• 344 020124 005737 001322 

• 345 020130 001002 

RS.SLiDE JJ"P TO' SLIDE ROUTINE 
ERRfLG JANY ERRORS? 
TN3ERR .EXIT IF ERROR 

.~ 

~12 , 347 001004 p 46----------- --

, 348 

J 
D8AR~DCAR 

J 
.REDEfINE CORE ADDRESS REGISTER fOR THOSE 
PEOPLE IIHO CALL IT BUSS ADDRESS REGISTER 

, 49--------- -------.5 350 020132 004537 003342 

m ;; ~ --,--------------
.1:;:1 353 

J 
TN30UTI JSR 

j 

RS,TSTCTL JEXIT IF DONE 

~- 354 • 
!,~ 1D, 3 5 ~__uzOn6-_un5'2~T-U0132 2 1 N 3 E RIfIl KC---ER R rrr------fS"Erl:'RROIfF LAG 

.,~ 3: 6 020142 000713 BR TN30UT lAND EX IT 
iLl 357 J 
i;;135 8- ---
.~ 3~9 

~l 3DO 

8,", 361 er.::J 362 
'''11 363 
!;:;;-- 364 

0';1 365 :;1 306 
r~ 367" 

J 

SLIDE ROUTINE 

, THIS ROUTINE CuNTROLS THE LOADING OF THE 
J SLIDING ZERO AhO ONE PATTERNS INTO THE 

---------------------;'-UI S I\. CON T R OL[EK-R EGTSTER-S. :.:.=.------------------------
.!j 368 
~ 309 , 
[,,1370 02Un.-urUT46 SLIDE: "UV--Rl,;;.(SP)----jSAYe--REGTS1EJrrRT;R~ 

~:-.:1 3,1020146 010446 l1UY R4,-(SP) 
r;, 372 020150 010546 HOY R5,-( SP) J 
i;;r 373 020152--01 £'104-1]00020 HOY -utilO, R4------. ESlA8rlSH COOP--COUN T 

.,~;'i 374 020156 010005 MaY RO.R5 JEST REGISTER INDEX INTO RS 
~ 375 020160 063705 001000 ADD OCSR.RS ,COHPuTE REGISTER 110 ADDRESS 
1,;+- 376 020164 --0121 OZ------ SLrr-- HuY--{R1 >+.R2-J GET- REfERfNCEuCONSTANT '.:..:=..:.:::-----------------

e";,' 377 020166 0460U2 002552 BIC REGHSK(RO),R2JHASK OUT UNI/ANTED 8ITS 
:-;:, 378 020172 01l~700 TST RD I IS THIS THE DCSR? 
ic;;~ 379 - 020174-- 001006--- m -BNE-- SLIDEr-JNO CONTINUE 

.::;:1 300 020176 (J527u~ 000200 BIS uFMTROY,k2;OR IN FORMATTER READY 
~ ~81 020202 0~37U2 001102 BIS HCPU,R2 ;ENTER RECUEST 8lT 
I,,! :,a2 020206- -042702-0001 00 81 C--III NT ON.R 2;LOOSE INTERRUPT ElfA8lE 

4I~! 383 020212 010215 SLIDEll HOV R2.~R5 ILOAD REGISTER 
G~ 384 020214 011503 HOY ~R5,R3 ,READ REGISTER BACK 
I,", -38~ 020216-- 020203 ------ S[lDE2T-CHP-u R2,R3 ----, IS THE DA H CORRECT?---

.-,~ 386 020220 001006 SNE SLERR JNO HIT TO ERROR ROUTINE 
!~l 387 020222 005304 OEC R4 JDECREMENT LOOP COUNT 
~;r-------- 30 8 020224 -- 0013 5 7--- -- fl N c -SL1 -- -J HP EAT TE S T lOOP -II I T H--N~E""'X"'T--"C"'O""N"'S"'T'A ND'Tor------------

.i~:;-4! 309020226 012605 SLEXI HOV (SPh.RS ,RETRIEVE REGISTERS fROH STACK 
"I 590 020230 012604 MDY (SPh.R4 J J---- 391020232-012601 HOV--- . (SP1+,R1; 

4t~i ~92 020134 000205 RTS RS ;EXIT TO fETCH ANOTHER REGISTER 
r~ 393 020236 005237 001322 SLERRI INC ERRFLG JERROR OCURRED SET ERROR fLAG t.,,' 39£ - 0 202 4 2- 0 007 71 8 R---SL EX ---------)JUt04 P'U-EXIT- R 0 UrH! NE-----=-:....:-.-----------------· 

ec;;;j 3'1< JE.RREG.PAL 

~ ;~~--
4t,,: 3y8 

ti! 399 

J 
-----------------------J .. _--_._-------_ ... _-------------------------------------------

4H.ECC NOYEHBER-13-71 TEST NU~BERS 4» 7 
-----------

.~-
\,OJ ----.:.......-

tit 
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400 • 
at: 401 , 
.I!f"-~ 402 , 

~ "03 J 
., 2 404 , 

3' 405 , 
f.;4 406 J .. Itti~ 407 , THESE tESTS VERIFY THAt THE NONEXISTAN' HEAD. 
~ 408 J SECTOR AND CYLlMDER(JRACU EI_R_O_R_S_C_A_N _________________ _ 
'4U9 J 8"E1ETAlfIlCL-eA1tEo-PROP"ERLT.-

DISK ERROR AND STATUS RE'18'EI TESTS 

410 • 
411 J ALSO TESIED INTHIS TEST IS THE BYTE LOADINC 

I "I 412- -,UPABIU Ty·-1JrTHE--COUANO--UD-STnUs-aCSt1)-C~SR--) .,,--, • ...------------
413 020244 004S37 004276 TN41 JSR RS.RQUEST 'tETCH 211 
414 0202S0 OOOOOS RESET .RESET 110 BUSS 

:, l1~-o2025l-004Sn--OO'·216 JSIt RS.RQUEST------··-.CET-Z1t-nn ... -------------------
416 0202S6 005004 CLR 14 .INITIALIZE SU8TEST NUHeER-O 
417 020260 004537 021100 JSR RS.TSTOSK .FORHATTER READU.IIAI1 IF NOT 

~[f+-----418--o20264-01370t-00104Q HO'---·UXSfC.It1---··- 'LOAD -ILtECAa;-$£CTORIlVJllftl( 
.. ,!~ 419 020270 005201 IhC R1 J 
~ 420 020272 010177 160504 HO' R1.aDUSH • 
h 421 020276 -. 004537 --'-016332 JSR-----RS.OISKlO-------.SET- UP-·CURRENJ1)-t-I.,SK~SHE ... l: ... E .... C ... ',--..-------------

.. ~ 4,2 020302 050277 160474 81S R2.aDUSH .SfLECT DISK 

L=
:~: 423 020306 0~2777 000077 160464 BIS 'N~PCMD •• DCSR .ISSUE NOP COHAND 
~ 424 -02 0314 --0(;4537-021100 JSR-ff.TSTDSI(-- JV ..... ·.,.OUlTTER-READY .23 4i:5 020320 (;05777, 160454 TST aDeSI JUROR 
it 4,6 020324 100402 BMI .+6 .CONTINUE IF YES 
''''' -427 020326 -'000131'--021020 nUll ;I"P-TN4ERR--.NorGOTO·-NEX.TFST--·--------------------

C)~j 428 020332 005204 INC R4 .SUBTEST NUMBER-HERROR DETECTED) 
r.~ 429 020334 012702 000100 MGY "00.R2 .SET UP REFERENCE VORD 
:- 430 020340--017703--160450 tlOY----ilDERR.R3·----·----'FETCH ERROR-REUSTEDR----------------

431 020344 042703 010000 Ble .,0000.R3 .CLEAR DRIVE NOT READY If SET 
432 020350 020203 CtlP R2.R3 JERR~R DETECTED? 

~----433 -0203~~ -001365--'--' 'BNE--'TN4EX--INOI-DETECTED SET-ERROIt""f'U.,.C----------------
434 020354 0052U. TN'A' INC R4 .SUBTEST NUM&ER=2(CLR SECTOR ERROR) 
4~5 0203~6 004537 021030 JSR RS.CLRERR .JUtlP TO CL~AK ERROR 

l"'~ '-4~6 020362--005737--001322 TST-ERRFLG----JERROR·FUG SET?------------'-------------
437 020366 001402 BED .+6 .NO.eONTINUE 
438 020370 U001~7 021024 J"P tN'FIN .YfSIEXIT TO NEXT TEST 

n ·4~9020374--·0U5201o IN48 I INC'---·R4-------- --:-~-JSUBTEST-NU"8ERlI3l"F01tCr1IrrE .... A ... D....,E .... I .. R .. D'"R .... )...-----------
440 020376 013702 001042 tI~' HAXHD.R2 JLOAD "AlIMU" HEAD ADDRESS 

~, 441 020402 062702 000200 ADO 'HDINC.RZ JKAKE ILLEGAL ADDRESS 
1442 020406'-010271--160370 ftOY--·R2.IDUSH-------.LOAD-INTO OUSH-REStSTER 

Gt't-:: 443 020412 G04537 016332 JSR R5.0ISI(IO .SET UP CURENT DISK SELECT 
·2 444 020416 050277 160360 BIS R2.aOUSH JOR IN SELECT :1 445 02042Z---052777-'-000077--161BSG BIS--·INOPCHD.ilOCS"---,ISSUE-NOP CO""ANo-- .---,--------------

.... I 446 020430 (hJ4!:37 021100 JSR RS.TSTDSK .VAIT FORMATTER READY 
'451 447 020434 005177 160340 TST aDCSR .ERROR DETECTED? 

I 448 -020440--·100332------··-- 8Pt"'--nl4EX --------- 'NOT-DETECTEO GO -TO -·NEXT-TES ... T-----------'----
449 020442 005204 INC R4 .SUBlEST NUMBER-HERROR DETECTED) 
450 020444 012702 000020 MOY '20.R2 .SET UP REFERENCE VORD 

j"'j --..51- 0204 ~0--U17703-160340 HOV---aOERR.R,---,FETCH ERROR- REClSTER-=------------------
452 0204540427(13 010000 Ble 110000.R3 Jell ORIYE NOT READY IF SET 
453 020460 0202U3 C"P R2.R3 .EQUAL? 

·.~·f...-----4S4-020462 .. -00'32'.----.-BNE--.1'N4EX- .NOT EOUAl-UIr-:-
.. :: 455 020464 005204 ' TNlt.. INC R4 .SUBT.EST NUMBER-S(HEAD ERROR DETECTED) 

'. 456 020466 004537 021030 JSR RS.CLRERR JCLEAR ERROR FUG r:;' .... -_ ...... " .. -. - --.-- .. _- .----------. ..-.---.. _- -
.~ 

~!. . .. ~ .... ----~-"z-------
~) 

&:::... 

LJ , 



,j 
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'< y 

457 020472 005737 001322 TST ERRFLG JERROR FLAG CLEARED? 
.. 458 020476 001152 BHE TN4FIN 'NOT CLEAREDIEXIT TO NEXT TEST 

6 459 020500 005204 TN4DI INC R4 JSUBTEST HUHBER=6(ERROR CLEARED) 
(1j 460 020502-00/oS3 r--016 3 32 JS R----"R 5 ~ 0 I SKI 0 , S ET--UP -CUR RENT DIS K~S";;E"l";E';C';T===--------------.,:21 461 0205U6 010277 160270 HOV R21i1DUSH ,SELECT DISK 

. ,'";1 462 0205 12 013702 001044 H 0 V H AX C YlIR 2 H 0 A DIll E G .A. L~C:..Y:..:L:::I:.:.H::.D::E:::R:....:A:.:D:.:D:.::R:.:E:.:S-=S ____________ ~ 
141 463 020516-00520Z------ INC--R2 -,-------

et-'rti-, 464 020520 010277 160264 hOV ,R210lD.C YL", 'LOAD, INTO, CY,LINDER ADDRESS REGISTER 
• 465 020524 052777 000077 160246 BIS DNOPCHO,~DCSR ,ISSUE NOP COHMAND 
.1 ·466 020532-0045~7___u21100 JSR-"R',TSTOSK-TilATTt'ORHATTER-REAOy---- ---------------

.~j 467 020536 OU5777 160236 TST ilDCSR ,ERROR DETECTED? 

i~.,:~~ g~g;i~-~g~~~~---, _~~~_!~4~~R -'~~~-D-ET~~~~~~~~I~U~~E~!-~h:~~~-OnHfEOJ 
.~ 4/0 020546 012702 OU0040 HOV ft40lR2 ,SET uP REFERENCE IIORD 

-~ ~71 0205~2 017703 160236 HOV ~DERR,R3 ,FETCH ERROR REGI5TER 
'-'" -,,72 020556-042703--0100008IC--Dl0000iR3---iEX TRACT DRIVE NOr-R-ETOr 

.';~l 473 020562 U20203 CHP R21R3 J 

'-;'1 474020564 001200 8NE TN4EX ,EXIT IF NOT EDUAL 
~ -475 020566---005204--- T~INC -- R4-jSUBTESTNUH8ER:..1(HN'ONECCYli)l..-.C)------------

.~~ 476 020570 004537 021030 JSR R5,CLRERR JCLEAR ERROR flAG 
(;:1 477 020574 005737 001322 TST ERRFLG HoRROR FUG CLEARED? 
1"''':------478020tOO 001111 -- BNE-TNHIN----)NOT-C["EAREf':EXIT-TO-NEXrUsr 

.,~! 479 OLOt02 0052010 TH4F: INC 114 JSUBTEST NUMBER=1SCERROR CLEARED) 
'I~i, 480 020604 013702 001040 HOV HAXS~~~~2 ____ ~F~~~~_~L~ __ TI!R~~~!l_~EX.ISTAHT ERRORS 
;" -481 - 020610- 005202 ------ INC R2 ' J 

4D~~ ~62 020612 063702 001042 ADD MAXHD,R2 'INCLUDE HEAD 
G~ 483 020616 U62702 U00200 ADn DHOINC,R2 , 
i-iCr -" b4 020622- 010277-- 160154 hOV---R2,@DliSH--------f[DlO-INTll-DUSll 

g-;1 485 020626 004537 016332 JSR R5,DISKID ,SET UP CURRENT OlSK SELECT 
:,,;', 486 020632 050277 160144 DIS R2,iilDUSH ,DR IT II'l 
r~~, 4& 7 020636-- 0'13777 - 001044--nOl" nO y-----HAXC ~ L.~ ocyr-- nOA DIllEGA ccvnNOETC"AU-DR-' 

.;;1 488 020644 005277 160140 INC CilDcn 
r~ 489 O~0650 052777 000077 160122 BIS ftNOPCHD,ilDCSR ,SEND NOP COHMAND 
i·;:r--------490 020656--- 0045370,1 lOa - JSR-RS"TSTDSk HAlTTURHATTER READY --=-=----------------------

I)':" 1,91 020662 005777 160112 TST GlDCSR JERROR nETECTED? 
"-~ ",,2 020666 1000:,4 8PL TN4ERR JNOT DETECTEO:EXIT TO NEXT TEST 
;;.,;--------493 020670 - 00520 .. - - I Nc----- R4 ------- J SUB TEn- NUMBER=f2CERIfORDETEC1TO) 

.-'-;1 4S4 020672 012702 000160 HOV 1l160,R2 ,SET UP REFERENCE WORD 
~i 495 020676 0177u3 160112 hOV CilOERR,R3,FETCH ERROR REGISTER 
10': 496 020702 042703--010000 BIC---U10000.R3-----------'CLEARDiUVE-tWT-Rn-DY 

.1;.1 497 020706 020203 CMP R2,R3 JEOUAL? 
NI 498 020710 001043 BI'lE TN4ERR ,EXIT If NOT 
r",: -499 020712 - 005204 Hi4S I INC---R4 . -----------;SUBTEST-NUMBER=nniHfOIfS\lKT 

.~l SUO 020714 004537 0C!1030 JSR R5,CLRERR ;ClEAR ERROR FLAG 
~ 501 020720 00~737 001322 TST ERRFlG )ERROR FLAGS CLEARED? 
e:f--------S02 020724-- 001035-------- -aI'lE- -- TN4ERR-,' EXIrIF NOT CLFARED--- -----

.~4~ 503 020726 005204 INC R4 JSUBTEST NUHBER=14(ERRORS CLEARED) 
B 504 JCHECK DCSR BYTE LOAD 
!,~t '505 020730--013701-00'1000 110v---nCSR :.R,c-·---- --J ATTEHPT a YTE-LOAD -DtllCSR 

8-;':1 506 020734 00';201 INC R1 'POINT Rl TO DCSR+1 
~~ 507 020736 012702 000177 HOV 1l1771R2 ,SET uP DATA ~ORD 
',., 5013 020742- 150211----- 8 I se-----R2 ,(R1 )-------'LO.- 0 r BYTE DF-DCSR 

.~ 509 020744 111103 Hove (R1>,R3 ,RfREAI) DCSR+1 
L:l S10 020746 U202u3 CHP R21R3 JREAU~K? ______ _ 
I", -511 020750--00102:rSNF--TN4ERR--,EXn-n- NO 
.~ 512 020752 005204 INC R4 JSUBTEST NUH8ER=15(UPPER BYTE OK) 

~::J S13 020754 152777 000176 160016 BISB 11176~CilDCSR HOAD LOIIIER BYTE OF OCSR ------- ------ ------ --_._- ------------- --------------
e.:.-

e .' 
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514 020762 112702 000176 MOV81176.RZ .LOAD RZ IITM REFERENCE 
~ 515 020766 117703 160006 MOV8 aOCSI.R3 .FETCH DCSR IE'ISTER 
~. 516 020772 042703 177600 81C .177600.13,E1TRACT LOIER 81TS 0J 517-02077~0~73~-001076 TST~CCPU 'IS-~H~A-~U[TlBPLnE~c~pnO~S~E~frnu~p.,--------------------".2' 518 021002 001404 BEO TIUH ,CONtiNUE IF NO 
. j3i 519 021004 042702 000040 81C I8lT5.R2 • nOOSE BIT 5·IF YES 

:~. 520 02101o-0427U3---U00040 .Blc-·-nITS.R3 UN BOTH-I/ORO~S~~~------------------------------~ 
.~ 521 021014 0~OZ03 TN'"' CMP RZ.R3 JARE THEY EQUAL? 

6 522 021016 001402 BE" TN4F IN ,EXIT IF yn 
~ 5a021020-1l0~Z37-o01322 IN4E1n("r-INC-cRRfLG- ----onE. ERROR-nu--

.~ 524 021024 00'5J1 OU3342 TN4FIN1 JSR 15.TSTCTL ,EXIT TO PRO'RAM CONTROL 
.-. 525 , 
1,:,1 H6'--'" -.-----------.-- .- .. ------.-. ---. ----, . ....,.----

.:;~ 527 , CLEAR ERROR FLAGS 
.... j 528 , 

.r~ -;~r-·---------- ! THIS ROUTINE CLEARS ERROR flUS AND TESTS THAT 

~.. 531 ,THEY ARE ACTUALLY CLEARED.THEN RETURNS TO THE 
- 532, ERROR---STATUS'- REltISTU-TEsY.-S-----------------------e';: 533 • 
~ 534 . ' 
~~i 535 -OU03G-on-n"'7-1J001-36 unu tLR~RItrB1C---·.FuNCjaOCSR n:ooSrTlltC1J1-o'uN-a-u .. S-------------------------------
.i-~ 5!6 021036 052777 000001 157734 BIS ISYSClR._OCSR .ISSUE FORMATTER CLREA' 
· '21 5::'7 021044 004531 004276 .ISR R5.RQUEST 'etET it11 

122 5.)8 -021 050--004 5 37--n211 00 ~SR--'''H S TDSK ..... ., AlT "F1JIM ATT ER--RnoW', -------------------------------------
••• , 539 021054 OOH71 157720 TST aOCSR 'ERRORCS) CLEARED? 

~! ~40 021060 100404 BMI CERR .NOT CLEARED EXIT TO SET ERROR fLAC 
t;-;~41 021 06l- OO~ 77r--1 57726 Tn---a DEU----·, ERROR--Cl:EAREO-INDF.RRT--------..........:~---------------------------

."; 542 021066 0010u1 BMF. CERR 'NO' SET ERROR flAG 
r,;; 5£ 3 0210 7U 000402 8R •• 6 • EX IT 
':.. )44 -0210n·-llU5z.n·--OO·t322 CERRi -·INC-eRRFlG---·---· ,ser--ERROR -FUG---' 

.. ~ ~45 021076 000205 RTS R5 .RETURN TO TNA(ERROR RE' TEST) 
~I ~46 021100 105711 157674 lSTDSK' TSTB aDCSR ,TEST fORMATTER READY? 
:;;' 5107 ·02110'·--:1003n----- 8PL--'- TSTDSK-.van-·-··· ... ··------·------ ... ·--------------------------------------

.~;I 548 021106 00020S RTS R5 'JU"P !AU TO TN4 

M ~~~_H __ .... -.-------- !~NSE~-~!Al ---.-.-~F23/.,.,S-------------------
551 • 
552 • 1:1 ~53----' ,--.. --

.~"; 5~4 • THE UNIT SELECT TESTS VERIfY THAT THE UNIT 
.) 555 • SELECT LINES ACCESS THE PROPER DISK DRIVES. 
;"1 5 S6 '·--IHts-TESTllu;--n-A·CtO"Pl.'SHED-BY--Sna:n .. ';.-=----------------------------~-

.,;;1 557 • EACH DRIVE AND ISSING A RECUIBRATE •. 
. 558 , TNE OSTAT REGISTER SEEnNG fLOPS ARE 

5~9 » CMECICEO-l"lIR P.OPER-SEEKlN'·-STATUS-UD .---------------....:..--------------
560 • A FORMATTER CLEAR IS THEN 'IVEN TO CLEAR THE'. 
561 • THIS TEST DOES NOT VAIT FOR SEEK DONE. • Soz-- ,---- ... ------ ... --.---.. -.. -.----.-... -.. -_ ...... _-:.- .-------------------------------
!63 • 
564 • 
565"'-021110 06'004 II.,. tctrlt __ -----rlNTTurrz~'$UBTEST.,.UlfBrE ... R-----------------

• 
~66 021112 004537 OOU76 .lSI RS.RQUEST .'Ef 211 
567 021116 105771 157656 TSTB aDCSR .FORMATTER READY? • 
568--oZ112Z--1 001 26 BPLlff5"ERIr--1NOfEX I I ----
569 021124 004531 004066 JSR R5.5EITI" .SeT UP IAIT LOOP 
S70 0211300u5737 001322 TST ERRFL' .ERRORS? • ---_._. __ ... _- _ .. - .-._--- .. _-_.- _._--- ... _--- .. _._. -... ---------------------------------'----

,···1 ....... , .. ,I 

til . 

• 0 
-------....,--------r\-· ... -. 

"--) 
-------{Or----, 
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571 021134 001421 BEQ TN5A 'CONTINUE IF OK 
41 572 021136 013702 001234 HOV CURDSK.R2 ,SET UP REFERENCE FOR ERROR REPORTING 

• 573 021142 013703 002616 HOV S10RG+4.R3 .USE R3 TO HElP~S~E~T~U~P~R~EF~E~R~E~N~C~E~-__________________ ___ 
r2:j 574--021146--005302 TN5UI oeC-----RZ .DECRE-MENTCOUNTER 

'):', ' 575021150 100402 BMI TN5AB .GO ON IF DONE t=576 02_'152 006303 ASL R3 .SLIOE SEEK INDIVIDUAL DONE BIT 
4 57T 021154-000774 BR----TN5AA JCHECK--ASHN-

.:5 578 021156 013702 _ 001234 TN5ASI HO¥ CURDSK.R2 .RElOAO CURRENT OISK 
6 579 021162 00630, ASL R2 .MAKE USEFUL 
7 580 021164'-U60302 -AOO---R3iR-Z iCOHSINE-TIIO--- --------------------

.:01 - 581 021166 052702 100200 BIS IIBIT1SIBIT7.R2 ;INCLUDE ORIIIE READY AND SEEK DONE SUHHARY 
I~ 582 021172 0177U3 157614 HOII ~DSTAT.R3 JFETCH CULPRIT _________ _ 
i~ 583 021176-- 000500----- BR----TNSERR fAND THEN--.'111 584 021200 052777 000077 157572 TN5AI BIS ItNOPCHD.aOCSR 'CLEAR SEEK DONE 
G1 585 021206 005204 INC R4 JSUBTEST NUHBER=1(GOT FORHATER AND DISK) B 586 021210-013702-0[1"2632 HDV--S10RG+20iRZ--iSET UP - seEK I NC-IfEf"Elt-rNCr--=-="-'''-==--::..=-:=-=--------

.-~' 587 021214 005001 CLR R1 'CLEAR IHUT SELECT BIT 
" 588 021216 004537 021406 JSR R5.SElECT .SELECT UNIT (j 
;: -589 021222 00573T--001322 TST-ERRFLG - ---JERROR-FLAG-SET?------- -------.,,1 590 021226 001062 BHE TN50UT JYESaEXIT 

r:;;-1 591 021230 005204 IIliC R4 ISIlBTEST NUHBER=2 
: : -592 021232 -- OU453T'-02,.510 -JSR-'5.CLRFTR-1ClEAR--FORIUTTER'-hn -:.:.--=--------------------

593 021236 005737 001322 TST ERRFLS JERROR fLAG SET? 
5y4 021242 001054 BHE TNSOUT ,YES:EXIT 

I-I 595-021244 -·005204-------- IN5BI nc----rt4------JSUBTEST=3-'----
596 021246 006302 ASL R2 JUP OATE SEEK COMPARE BIT 
597 021250 '003701 002642 ADO S10RG+30.R1 JSELECT NEXT UNIT 
~98021254 --OU"537-0Z140~ ;JSR-RS;SElEC,.-jSElECrONIT-'--.::..--.:..---=.---=..:...-------------------
~Y9 021260 00~737 001322 TST ERRfLr. JERROR fLAG SET 
000 Ol1264 001043 BNE TN50uT 

n 601-021266- 005204 ------ INC-R4- - ----JSUBTEST--~UMBER=r-
6u2 02127U 004537 021510 JSR R'.CLRFTR JCLEAR FORMATTER 
6U3 021274 00~737 001322 1ST ERRFLG .ERROR fLAG SET? !J --604 - 021300- 001035--------BNE-- TN50UT----HES:EXIT -----------------------

&';~~ 605 021302 005204 TN5Ca INC R4 .SUBlEST NUI'BER=5 
r,~: b06 021304 006302 ASl liZ JUPDHRE SEfK COHPARE BIT 7.i 607 021300·- 0063(11----- HC-- R1----'ANO uNIT SEu:CY-rrrn -.::...:.-=-------------------

4D~~ 608 021310 00'537 021406 JSR R5.SELECT JSELECT UNIT 2 

~ :~b g~~;~~-- g~;~~~ 001322 ~~~ ___ ,~:~~~~ !~:~~~~I~~~~-!ET-?.:..-----------------------
Qt~ 611 021322 Ou5204 INC R4 .SUBTEST NUMBER=6 
~ 612 021324 004537 021510 JSR R5,CLRFTR .CLEAR FORMATTER 
1,o1 613 021330--·00573r--OIr13"22 TSr-ERRFCS--.-JERROR fLAG--SET?-----------------------

.~;; 614 0213.)4 001011 BNE TN50UT JYES:EXIT 
a b15 02133b 005204 TN5DI INC R4 ;SUBTEST NUMBER=7 
,J 616 02134o----U06302ASl----· RZ---JuPDUE UNIT-SEEk'~C~u="~P,...A~R-E~B ... I-T-----------------

.. ~ 617 021342 063701 002642 AUO S10RG+30.R1 ,SELECT NEXT UNIT 
~ 618 021340 OU4537 021406 JSR R5,SELECT JSELECT UNIT 3 
~ ----619 -021352- 00573T-001322 --TSr--eRRFLS--- JERROR flAG SETT-

0:,,1 620 021356 001006 BNE TN50uT JYI:S:EXIT 
~ 621 021360 005204 INC R4 JSUBTEST NUHBER=8 
~! -6Z202136Z---oU453T---u2l51U JSR----RS.ClR~Jc[EAR- FORIofH1Eif -----------------------

4I§~ 623 021366 005737 001322 TST ERRFLG JERROR FLAG SET? 
,_ 624 021372 001000 BNE TNSOUT JYES:EXIT 
:; 625 021374 --"(;0453T-llU3342 IN50UII JSR--R5:tTSTCn:-JEXITTO- TEST CONTRlJ[ 

.-~i 626 021400 000;237 001322 TN5ERRa INC ERRnC ,SET ERROR FUG 
\:,1 627 021404 000773 SR TN50UT JEXIT 
r 1-----

.~:i 
r -\-:::L __ ..: ___________ _ ------_. 

8 
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628 • 
*~ 629 • 

" 630. • 
(,'1 631--02U'Os--D1017r---1S7"370 SE1.:ECT'rROft<'---It~I-=.'tIII"ftDnUt1S"-----'J1tSC~Lo-1rI~"'~1 .., .... ~M&,.,I~UI'lTl 
~~ 632 021412 0.2777 000136 157360 BIC .FUNc.aOCSR .CLEAR FUNCTION BITS , f;i . ' 633 021420 052777 1100024 157352 8IS .RTZCMD,aOCSR JlSSUERECALIBRAlE . C· -63402142~0~2"-'573U 1~~O"R~~~ET-;~O-------------------------~ 

.• :.' 635 021432 012703 000020 MO' 120.R3 .INSURE FQRIiIATTER BUSY 
6 636 021436 0053U3 DEC R3 • 
" ~ . "637 021440-001376-"----- BNF"--·-.-2 -----J--.----

.~. 6~8 021442 105771 157332 TSTB .OCSR '~AIT FORMATTER READY 
:-.;~ 639 021446 100375 bPl .-4 ... AIT 
i8·".1.- 640 0214~0 -017703--157336- -Mo'---aDSTAT.R3·------.FETCK .. OlSK-nnos RE(jlSlER 

.:-;-, 641 04:14~4 U42703 100000 BIC I8ITU,Rl .EXTRACT POSSIBLE DRIVE RUDY 
l 642 021460 042703 040000 bIC .BIT1'.13 ,EXTRACT POSSIBLE PORT IUSY t.;i 64 3 021464'- 042703-020000' '11 C--1rBIT13.R3·"·---JANO AUO"POSSl8tr"RrTE-PRft'07lTE~C"""~-----------

.~~ 644 021470 020203 eRP 12,R3 .RlGHT FLOP SEn 
H 645 021472 001003 8NE SEU .Nonn 
!~+- CJ46 021474" u04537'--022164" . JSR"'--'-' RS,VAlT1 -. ----IVAIl FOR·SEEIt-OONE-U'-DIttU-.cE ... lO ... '-----------

.'.!.:j 647 0"500 000205 RlS R5 .RETURN 
:', 648 021502 005237 001322 SELAI INC ERRFLG .SET ERROR Fue 
I~'---- 649 Ol1506 'OU0205'''----RTS--R5- .--------,--- - ..... -.---,-.--.­II.;r 

.~ ~O • 
-, 6~1 • 1::1 6~2 .--..... -. --).-.----.---

oJ 6S3 021510 042777 000136 157262 CLiFTRI BIC 'FUNe.aDeSR 'LOCSE FUNCTION Ins 1'8 1»5' 021516 052777 OU0001 157254 BlS 'SYSt.LR.aDCSR, ISSUE nSCt.R 
~;.::'----. 6~ 5 021524" 004~ 37 -. 004276------- JSR---R~,ROUEST 'feer" 21.,,, ----------------------

.:;:-,1 t.:6 021530 105777 157244 TSTB iDeSR .FORMATTER READY? 
'~' 1»~7 021534 100402 BMI .+6 .EIIT IF YES 
-- 6~8 021536 -- 005237'-001322--- . INC -EItRfLG" --- .SET-ERROR·FLAC-U---Nu e.:: 659 021542 0002U5 RTS R5 'RETURN TO PROCR," TNS 

t~i .. ::~... _ . __ .. ___ .. ___ .. _:SEKTST.PA~. ______ -----------.-.-----9/23/7'.'-------------------t''ll G i ,; 662 J 

§t-':;:;J 663 • 
---664·-,---------·-·--,-- •· .. ----:.EEIttN ... ES"T!t"S--

• ".'~ 6CJ5 . . • r.] 61»6- • THESE TESTS SEND SEEK COMMANDS (2) TO THE 
r.':~r 667-'--' ) '"DR lYE - UN IT' CUR RENlL i'i UNDER"- TEST--.NO-c1fEC1C'·S-'H ... I~Ir---------------

.,~:.; ,668 J THE PROPI:R DRIYE HAS. DONE A SEEhTHERE IS NO _nUAL 

&~:i :~~_. ; __ ~:T;H~::N~~:~S~~-TUl:~~~ROC~~~~R AND T._H_E_D_I_S_K _____________ _ .. ' 
.,., 671 J 

" 672 • +.---- ""613 , ... - - ....... "'---- .... -...... --.------.... --_.-::--.. -
.'l~ 67& 021544 005004 TN61 ,.Ct.R Rl JlNITULIZE SUBTEST NUHBER 

-;, 675 021546 004537 004276 JSR Il5.RClUEST .GET 211 f'l 676' 0215S2-OS277l-00000'~z.z0 BIS-- m-lISTSClR.aDC1R---:.ISSUE'S'tSTEM-ctnlf 
.~I ·.677 021560 004537 004276 JSR R5,ROUEST ICiET IT AUIN C' . 678 021564 1~5777 157210 TSTI aOCSR .TEST FORMATTER READY 
~. '679 021570--100145-'-' .. - ·BPl·--YN6ERR------JlCOT· .. READYrElIy·-·---

•• : 680 021572 005204 IIIIC 14 ,SUBtEST NUHBER-1 
... 681 021574 004537 016332 JSR RS.DISKID ,SET UP UNIT SELECT In 
(, -682'021600--010201'--- - - "0'---12.R1- -. "'-'-15UE IN-RE;'R1 ~--="':"":'-------'------'----,---

.~;; 683 U21602 013702 002616 HO' S10U+4.R2 ',SET UP SEEKING Ft.OP 
~j . 684 021606 013700 001234 HOY CURDSI,RO , 
Ii-" ----.- ..... 

j 

. "'; ',i,J 

8 li:.L __ • 0-.:----------. --._ .. _-......... . f ----.. '---\'-.)'" ._--_ .. -- -_._-_ .. - ----- '0 '-
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685 021612 005300 $T61. DEC RO .FIND REFERENCE BIT 
686 021614 100402 BMI ST62 .EXIT IF DONE 
687 021616 006302 ASL R2 .SHIFT REFERENCE 

(,;.." ~ I' -----688021620--000774 BR ST51 '-COtf"nNtJE-IF-NO~T;--''''DnoO'''NnoE~----------------
')01 689 021622 010177 157154 ST621 HOY Rl .. iilDUSH .SELECT DRIVE 
~ 690 021626 010200 HOV R2 .. RD .SAVE SEEK COMPARE DONE 
i~ '691 '02163U-005777-T57'f5lf TST--QDSTAT 115 SElECTED-1)tHT-READY?;":":'::'--=-~-=----------------~ .'5 692 021634 100123 BPL TN6ERR JNO'EXIT 
10 693 021636 OU5204 TN6C. INC R4 .SUBTEST NUMBER=2 UNIT READY 
I-;+- 694 021640-052777-000025 157132 BIS--IlRECAl.-;;-oCSR--jRECALIBRATE ,~~::'="~--------..,----------

cf::j 695 021646 004537 022112 JSR R5dN6CHK .\;AIT SEEK DONE 
~1 696 021652 005737 001322 TST ERRFl~ .ERROR FLA~ SET? 

• 

:~;+- -697 021656-001110 --- BN"~TN60UT -------HFS:EXIT 
.I',~ 698 021660 005204 TN6D. INC R4 .SUBTEST NUP!BER=3 

~I 699 021662 004537 022140 JSR R5 .. T6DONE JPROPER DRIVE DONE? 
r,;-r------' 700 021666 -005737--001322 .ST-ERRFLG--.ERROf(-F[AG-SET? --=----------------------

.1-;-,1 701 021672 001102 SNE TN60UT .YFS:EXIT 
,-;;i 702021674 005204 IN6E. INC R4 .SUBTEST NUMB~R=4 

~ 703 021676--'05777--'57076 TST8- QDCSr--JFORMATTER'READY?'-----------------------
@j ·704 021702 100100 BPL TN6ERR INO:EXIT 

1"1 705 021704 00~204 TN6F I INC R4 J SUB TEST :'UMBER=5 
7-----~06 021706-013777-'001044-:;-1570/4 HOV-~ MAXCYL~OCYL . -nOAD I[['~E~G~A~L-T~RA~C~K~A~D~D~R~E~S~Sr---------------

.:'l 707 021714 005277 157070 INC ii1DCn J 

t,,, 708 021720 042777 000136.157052 Ble IIFUNC,QlDCSR .CLEAR FUNCTION 8ITS 
) ,09021726--052777-00000Z--f57044 8IS---' tlSEKCMO .. iilOCSK - -'ISSUE-SEEK':"':'~-=-::":"::--'-----------------

O'-;-'l 710 021734 005277 157040 INC iilDCSR .SET GO 
~. 711 02171.0 00t537 022164 JSR R5,WAIT1 JWAIT 
i;:J 712 021744 -017703 -157044 MOV-, -'&OJ:RkJiR3 -'-'JbET--ERRORI!'-E~G~IS~Y~E~R~-----------------

_d,'i 'i13 021750 042703 177737 BIC u177737 .. k3JHASIf OUT ALL OTHER ERRORS 
inl 714 021754 012702 000040 MOV U40,R2 ISET UP REFERNECE WORO 
In'l 715 021760- 020203' . CHP--- h2,R3- n J ILLEGU--CYLINDERBIT-SEn~-----------------

C)'-,;;'j 716 021762 001050 SNE TN6ERR .EXIT IF NO 
:;;;, 717 021764 00~204 TN6JI INC R4 ISUBIESY NUHBER=6 
r,,: 118 021766 017703--1570ZZ---:-- HOY-'" QOERR,R3--'REREAD ERROR-"'RITTSl'ER 

,. ... , 719 021772 U427U3 000040 BIC 1140,R3 JCLEAR TRACK ERROR 
,~ 720 021776 005002 CLR R~ ISET UP REFERENCE WORD 
',.;! 721022000 -- 020203-'_u--- CHP--R2,R'3--, EQUAU---" -------.~---------------------

.'-;sj 722 022002 0010AtO BNE TN6ERR JEXIT IF NO 
c7j 723 022004 005204 IN6K' INC Rio J:)UBTEST NUHBER=7(NO OTHER ERRORS> 
;;-; 724 022006 --004~37-'U2'5TO JSR~S-.CLRFTR'- ;ClEARTORMA TIER -=--~::.:.:..--=.:.=--==--=:..::---------------

O--;;C 725022012 01D177 156764 HOV R1,@DUSHJRESElECJ DRIVE 
,-- 726 Oi2016 052777 000002 156754 BIS USEKCHD,~uCSR .ISSUE SEEK 
'" 727022024 005277-'56750 ~NC----iilDCSR----JAND ('0 BIr" 

.i;i 728022030 004537 022164 JSR R5 .. WAIT1 .ISSUE SEEK COMMAND 
~;1 729 022034 105777 156752 ISTP iilOSHT ,SEH DONE? 
;;:----------730 022040-,00021---- 8Pl ----YN6ERR JEX IT IF NO 

."4: 731 022042 0052U4 INC R4 JSUBTEST NUMBER=10<SEEK DONE) 
r,~~ 732 022044 OlJ45,H 022140 JSR R5~T6DONE ;SEE IF PROPER DRIVE DONE 
~;r----- 733 022050 -- 005737 ---001322 'ST---ERRFLG--.ERRORS?- -- .. ---- ,~=------------------

.~ 734 022054 001011 BN!= TN60UY JEXIT IF YES 
~ 735 022056 0052U4 INC R4 )SUBTEST NUMBER=11(PROPER DRIVE DONE) 
' .. ,,1 736 022060 - 01770r-",6726 MOY---QDSTU:"R3' . -- iFETCH'DISfC-SlArU-S-'RcGnTU,.=..:..-----------

.~ 737 022064 U42703 100777 BIC u100777 .. R3 JETRACT SEEKING FLOPS 
I~ 7~8 022070 OU5002 CLR R2 .SET uP REFERENCE WORD 
. 1:-9 022012- 02020r------ 'CMP---R2,R3-------- -- --JEOUAl?------- --- ...:...----------------

O~.- 740 022074 001003 BNE IN6ERR .EX IT IF '-NO 
~,j 741 022076 005204 INC R4 JSUBTEST NUHBER=12<NO ERRONEOUS fLOPS SEn .------ -.---------- -------- ~----------------

•• ~~I ___ , - -.--~---- ..• ----------

~ 
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I / 742 , 
.~- 743 J 

~6 744 022100 004537 003342 TN60UTI JSR RS.TSTCTL ,EXIT TO PROGRA" CONTROL 
(, i 1451)2 2TD' D052n-'OO1322 I N!lERRI I tlrI:RlrRr1F lr1;,...:--=---."S.,"'E"'-rERD1R",OrnRr-IF .... l'X"';.---'---'------------------

.,~~ 746 022110 00077~ IR TN60UT ',EXIT 
.2-. 747 • 

148 J 
749 J 

[.1 750 022112 005777 156662 TN6CHKI TST aDCSR JANY ERRORS? !,: 751-0'22116---,0040s-----· B"~HKERR n ES"l~E'YXTITI--------------------------.7 . 752 022120 004537 022164 JSR RS.IIAtT1 U'AIl 
~ 753 022124 105777 156662 TST8 iDSTAT ,SEEK DONE? 

[
" '-754'022130'-100401"-----' -.JKt-UtT6·---UESIGOBKC .. k--,.lU..--nIN...,O.-----------'-'-,------------

.::~ 755 022132 005237 001322 CHKERRI INC ERRFLG 'SET ERROR fLAC 
~ ~~; .. ~~~_'~.~_0~~2~5 UIl61 ~.!S 15 .RETU_R_N_TO_T_N_o _______________________ _ 

o';i .758 • 
~ 759 , 
1-: 760022f40'-017703--'156646 T6DONEr-tlOY-------aDS'hh1t'3------,K1tY£1»ISk REG IMAGE IIIIU R3 -i:: 761 022144 042703 177703 BIC 1177703.13 ,EXTRACT SEEK DONE BITS 
,. 762 022150 010002 tlOY RO.R2, .sn UP tlEfERENCEC"J"VO_R_D _______________ _ 

':, ~:: g~~~~!-'~~~!~~--" ~::--~~~R3' HES EXI~PROPEIM»RfY£1»ONE? 
.f;-J 705 022156 005237 001322 INC ERIFLG .NOISET ERROR FLAfj 

t;~~ 766 022162'- 000205 RTS-·U--·-·---,UTlJR'N.O-TN6------------------------
0;;- 767 022164 010146 \lAIT,. KOY R1.-(SP) ,SAVE RE'ISTER IN STACK 
~ 768 022166 010046 HOY RO.-<5P)' 

.,.; . 770 022174 012701 177777 U1T1A1 tlOY I1IH.R1 .LOAD INNER LOOP COUNT 
2J 771 022200 OU5301 DEC 1t1 .DECREMENT LOOP COUNT 1==, . 769 022170-'u13700--1)01310 HOY rIMLP.Ro----·--JSET-OUT~CllJ'r'SIZE 

.,. '772' 022202'001376 BN£-i-;..;2" "-----'DONE?i'IF-NOT LOOP-UAI1Ir--------------------
C)~ 773 022204 005300 DEC RO .DECREMENT OUTER LOOP 

~1 774 022206 0013~2 BNE WAIT1A 'CONTINUE IF NOT DONE 
:,.!·775 022210-012600 MY--"·(SPhittO. ---.. --- --.- .. ------.. ----------------------. 

• ';~I 776 022212 012601 KOY (5P)+.R1 .GET R' BACK 
, 77 022214 0002U5 RTS R5 .RETURN TO PROGRAM m1 1 

• 
-E 7 

f~ 7 -Ilt!: 7 
~ 7 J. • .... 
~ 7 ~~ 

7 41 • 
'I r," 
7 I~, 
7 

G 

78 ..... - .. _ .. - .... 

79 
80 
b1--'-" 
82 

• • 
J , 

83. , 
"''''.,'' 

b4 J~~I~E~R~Rmop~I~I"E~S~ll~S~-----~----------------------------

85 • 
86 • 
tl7 r-tflClNTERRVPI'Tt:i Hi USE 1110 f ORu II tR 
b8 , COtiKANDS.THE RECAll BRA TE COM"AND AND THE SEEK' 
89 , ONLY COHHANO.AT THIS STA5E OF TESTING THE SEEK 
90rtOlfIC' SHOuLD·BrDPERlBLCi--·---~-=----~---------------------

r<~ 
'I ", 

91 J THE INTERRUPT LOGIC USES THESE COKMANDS TO 
v2 J CAUSE THE SEEK DONE IDENTIfICATION BITS FLAG .N 

'1 t~~ 7 
'8 • 

~3 J INTEIIUPT.·-------·--·-----·_· ------ -------------------
94 • IF THE CPU HAlTS DURING THIS TEST TO SOKf 

.95 I HEHOlY LOCATION BETWEEN 14 AND 776 THE r::i 796 ,-THE -INTEuupr-BRANCHEo-ra-A-WRONG'LOCATIUlt • 

i 
,~ 7 '! so 

'7 .-• 
• ~-;~".' 797 

"1 798 • 
1:·1-----

ttl"".':, 
tiiL-_~ 

B- ~ 

._-_ .. - ... __ .... _---_._-_ .. ---_._-------------------

~>"',...---------.-:...------------·--.... ---·-·f-- .. ' .. ----'-.-------.--._-.. -----------[\ ) 
~ 
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799 J 

o 800 022216 005004TN71 CLR R4 JlNITlALIZE SUBTEST NUHBER 
• 801 022220 004537 004276 JSR R5.RQUEST ,GET 211 

(, I 80Z-022221i--1)04537---OH332 JSR R5.0ISkIO ,r-ORliAtCURlfENf DISI( fOR DUSH 
~t=2 , 803 022230 010200 HOY R2.RO .SAYE IN RO 

. 3 804 022232 010277 156544 HOY R2.aDUSH 'LOAD CURRENT.--:D:.:.I~S.::K...:S:::E~l~E~C~T~B:.:.I..:.T.::.S ___________ ----,-
4 805- 022236---o0573T-001012 -TST--O-STn----------rI-rDRlYE-REAOY?-

.:', 806 022242 100072. BPl TN7ERR 'NOIEln 
r;;-' 807 022244 00~204 TN7A' INC R4 'SUBTEST NUPl8ER=1 
i~i----,--- 808 022246--052777 --000001 lS6~2' ----815---- IISySCLR:. .. DCSR----i ISSUE:. SVSTEin:U:AR 

O:~ 809 022254 004~37 004276 JSR R5.RQUEST ,RECUEST 211 

~ :~ ~ _ g~~~:~ _~ g~~~~ ___ H6514 !;~~._":4110CS~ __ ! ~~~~A!_~~~ ~~A~!} __ 

.8 812 022266 010277 156510 HOY R2 .. ~DUSH ,RESELECT UNIT 
:;.1 813 022272 052777 000125 156500 8IS IJINTCAbOlDCSR J ISSUE RECA,_.L=-----:A::.N:.:D~I::.N..:.TE=R:.:.:R:.:.:U:.:P___=T~B:...:I___=_T ___________ _ 
1,,- 814 022300--0U4537--o17342 -:JSR~"5"IIAIT-- -- JlIAIT-------- -------

ct~ 815 022304 U05204 TN7BI INC R4 ;SUBTEST NUMBE:.R=2 
'~i 816 022306 005737 001150 TST INTfLG JDID IT INTERRUPT? 
Ii 817 022312"----001446--- -- BED -- TN7ERR ----, NO: SET" ERROR-FLAG 

.. ~ 818 022314 005204 INC R4 ,SUBTEST NUMBER=3 
t~ 819 022316 017703 156470 HOY IIDSTAT.R3 JEXTRACT SEEK DONE BITS g- 820 022322---042703-117774 BIC-1I177774.R3------- ,--- --- ------ :-=-=~==--=--=--:..=..----------------

.1(.1 821 022326 013702 001234 HOY CURDSK.R2 JFETCH CURRENT DISK 
~ 822 022332 020203 CPlP R2.R3 JRIGHT DISK DINE? 
1,,; 823 022334---001035--- BNE-'N7ERR---------------.EXIT-lf.--N-O :.::..:=---=----------------------

0:" 824 022336 005204 TN7CI INC R4 ,SUBTEST NUI4BER=4 
,74 825 022340 OU5037 001150 ClR INTFLG 'CLEAR INTERRUPT FlAG 
'" 826 022344 - 042777-000136-'56426 II IC------IIFUNC,-iilUCSR--) CLEAR FuNCTIDtr"ffrTS 

.:;'. 827 022352 U52777 000100 .156420 BIS IIINTON.aDCSR JENABLE INTERRUPTS 
r" 828 022360 052771 000002 156412 BIS II~EKCI1D.iilDCSR J ISSUE SEEK 
;,.] --829 022306-- 052771"--000001-156404 8IS--- ItGO,OiOCSR u_ ----. SET GO BIT--

O-;ql b30 022374 004537 017342 JSR R5.wAlT • wA IT 
~ bj1 022400 OU5737 001150 TST INTFLG JTEST INRERRUPT fLAG 
~~1 832 022404 n 

- 001411---- ----- BEt'--YN7ERR -------- ,1'<0 lin •• EXl T-----
.-;:"' 8j3 022406 005204 1N7DI INC R4 .SIJBTEST NUMBER=; 

i;;l 834 022410 017703 156376 PlOV iilOSTAhR3JEXTRACT SEEK DONE BITS 
i'l4i ---g35 022414---042703- n 1777748IC-1I177774.R3"". ___ u ______ n --=----:....:-...-----------------~ 

•. --;1 bj6 022420 0202U3 CPI P RZ.R 3 JR I G HT DIS K DONE? 
~ 837 022422 OU1002 8NE TN7ERR ,EXIT IF NO 
!-:;-,' 838 022424-- 004537--003342 1N701:JTT"""JSR------ R5.TSTCTL - ------}RETlJRN-.O--TEST CONTROL 

.,~ 839 022430 005237 001322 TN7ERRt INC ERRFlG .SET ERROR flAG 
r~ 840 022434 000775 BR TN70UT ,EXIT 
~: 841 n_ -- -------- -- ---------- -- ----.----

., .. 1 842 
tll.3 

:~I 844 --- -------------

O-:;-,~ 845 
~i 8'6 • ENDPAR.PAL r.,; /) 4 7 -----. 

.1;;] 848 , r, 1)49, END PARAHETER COHPUTE ROUTIN=-E _____________________ -'-_ 
iM: 050 •. 

• ,-;;: 8S1 
.~ 8~2 , THIS ROUTINE COHPUTES THE ENDING SECTOR 
~ 8~3 --JIfFAO--"KND--nLllfDER--ADDRnrpART" .... E ... TE...,R~S..---=-.Br.A;,S ... E-.O.--------------------

C»~ b54 • UPON THE SPECIFIED IIORD COUNT. 
t", 855 , 

._------------.-------------------

Y73U775 

L~.~- ----.-~--~-~---- -- -------.-;--------------.-. "". lS... __ ...:..... ___ _ ---------------------------------------------------
t) 
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856 , AT ENTRY" 
~ 857 , (RO-4)-UMIT.SECTOR AND HEAD ADORESS 
't'\ 858 J (10-2) -BUSS ADDRESS REGISTE_R __________________ _ 

(i I "8~9 , <Rcn--1l01UrCOUNT"lte.ISTER· . 
.,';1 860 • <RO+2)-CYL INOER ADDRESS REGISTER 
'I~ "1 J 
,.862- • AI EX~ENDSECjENDHD.AHD-cNDC~ON~·~INw-nIHnE~---------------

.: $' 863 J COMPUTE~ E~D SECTOR.HUO AND CYLINDER PARAMETERS Gi 664 , RESPECTIYEl Y 
~ Go5 J ------------------

8· oj 1166 , 
~ 8~ • 
r~o oc.a--ort2"l"3tr-1tt0046 END'''. "OV--ao..--t-sp-r---,Sne--·-RO--altli-Rt 

.~ 809 022440 010146 "(;Y R"-(5P) , 
~, 870 022442 024040 C"P -CROh-<RO).POINT RO TO UNIhSECIOR.HElD RESIStER 
j I IS 71 022444--000;031--001146 -CL R--ENDFI:(:------.lN't lU-n-e-ENO--F1:"n---------------------

O!~ 1172 022'50 011001 HOY (R0>.R1.GET UNIT.SECOR.HEAD REUSTER 
:~i 873 0221.52 042701 177600 BIt a5ECKSK .. R1 .EXTRACT SECTOR FIELD bl 074-- 02245&-010131-001162 "OY--I1 .. ENOSEC-.INIUUlZE·-ENO--SECTORlrOR"D 

.~ ~?5 022462 011001 HOY (ROhR1 'GET UNIT.SECTOR.tlEAD REUSTER ASlIM 
~ ~76 022464 U42701 170117 BIC .HDMSK.R1 .EXTRACT HEAD BITS 
f-'!-L 877 022470--010131-001164 "OY-R1.ENOHO- ---JlNITlALIZE"END HEAD·--.. llRO'------------------0"": 878 022474 0160.:.7 OU0006 001166 MOY 6CRO>,ENDCYL'INITlALIlf END CYLlNDEk VORD 
,:'.: 879 022~02 016001 000004 MOY 4UO>.R1HiET SPECIFIED UORD COUNT 
"'j 880 022506---0054U1------- NU-U-------·--.fORN-·POSfTIYE-YALUE----------------------

.~ tS81 022510 163701 0010~0 CMPLP, SUB POSUP.R1.SUBTRACT NUMBER OF WORDS PER SECTOR 
~ 882 022514 OU3002 B~T .+6 'CONTINUE IF THE RESULT IS GREATER THAN ZERO G;t 883 022516---00523]"--001146- INC-cNDfLC-----.SET EXIT FLAC IF-NECATIVt:E------------------

CI~1 884 022522 023737 001040 001162 CMP ",XSEC.ENDSEt .LAST SECTOR? 
r.;; 885 022530 003030 8GT SEC INC .INC SECTOR IF NOT 
;:-1886 022532--0050:)7 --'001162CLR --'E:NDSEC h_ .RESET - SECTOR tOUNTER-tF"TE:» 

.~~ 687 022536 023737 001042 001164 CHP MAXHD.ENDtiD .LAST HEAD? 
~~ 888 022544 OU3051 BGT INCHO .INCREKENT HEAD IF ND ti:r-·------- 889 022546 OU5037 - 001164---- -CLR--ENDHO --.-.--- 'RESET HEAD COUNTER 1F'--TEl» 

.'..; 890 022552 0052~7 Ll01166 INC ENDCYL J INCREMENT CYLINDER COUNTER 
~ 891 022556 0137UO 001044 MOY NAICYL.Ru .LDAD lAST CYLINDER IJ -tS92 022562 -OU520U------ INC----RU------·-----'"AItE-ONE ·GREATER-------------'-------

C)~1 893 0~2564 023700 001166 LKP ENDCYL.RO .LEND OF DISK? 
~ 894 022570 001002 iNE .+6 .CONTINUE IF NO 
13'J1 8~5022~72--0052.H-u001141o INc--DKENO--'-J-SEI1JISk END F'rAS-IF'-,ctS------------------
et-~37 896 022576 005737 001146 ENDISI' TST ENDFlG ,ARE WE DONE? I: ::~ g~~:g: __ g~~~~~____ =~:~:~~:.~---.!:~:;~~e_!~E:~neRS.---.------------------
• 899 022606 012600 HOY UP >+.RO • I:; 900 022610 (J0020~ RTS R5 .EXIT 

.~~ :g~- ~~~~~!-- g~~~~~--~g~~;! S£C11tC-r-·-~=~--~;~~~~----; ~:C;~~iN!;E~~~R~~:gw:::MSFER? 
... 903 022622 001765 BEO ENDTST .CONTINUE NORMAL IF' NO 
H------904022624--0U5231---00t1·46 INC----ENDFLG"--lSETENDfL:S"IF' -Yes------------~------------

.~ 905 022630 017737 1~6146' 001162 NOY tiOUSH.ENDSfC .FORCE ENDING PARAMETERS 
~ 906 022636 0 .. 2731 177600 001162 BIC ISECNSIC.eNDSEC I 
.., 907 022644-'-- 017737-1 56132-001164 "Or---'iDUSH~eNDHD --··--JSECTORiHE"AlrAlnrCTrlNlftOIE'EIFR---------------

.;~ 908 022652 042737 170177 001164 BIC .HDHSk.ENDHD • SI 909 022660 017737 156124 001166 HOY iDCYL.ENDCYl J 
I:' 910- 022666--000743--'-"'---'·_--- 8R--eNDTST-- --.CONTINUE-----.. f~ 911 022670 062737 000200 001164 IMCHD. ADD 'HDINC.ENDHOIINCR.E"ENT HEAD COUNIR fiELD S 912 022676 OU0731 8R ENOTST JCONTINUE 
r;:;;, ... --.----.... - -.----.- -.. --.-----_.-- .. ---... -.-- ----. -------------

e:;j 
t--I 

ft:"1 ~ ----------. ----(:.:~ _ .. _----._.- -.--
) 

~ 

CJ .; 
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913 
• 914 I DXrER.PAl 

915 J r ---916 J 

'), . 917 J DISK DATA TRANSFER SUBROUTINE 
3 918 J 

1'1 ""919 
~~ 920 THIS SUBROUTINE IS USED TO PERFORM ALL DISK 

r;:-l 921 DATA TRANSFER OPERATIONS IIETHER THEY BE READ 
10 922 I OR-\jRTTE-IN-NATURE • 

• -;;: 923 , 
"91 924 J 
ilOi 925 '-"'-INUGE: .>,;1 926 PARAI'iETERS USED BY THE DATA TRANSFER SUB-
:~ 927 ROUTINE ARE CONTAINED IN A CONTROL BLOCK. 
!-::q 9<'8 --- THE'ORIGIN"-ADDREs"S--UFIHE-"cONTROT--B[OC:~K~---------------

~-;-'l 9<'9 IS CONTAINED IN RO. 
i~Cl 930 J 
~61 "931 -,-----

.-;71 932 J CONTROL BLOCK FORMAT: 
1-;;;, 933 I ENTRy 1 =DESIRED DUSH IMAGE 
~~1 934 ------·EN TR Y - Z-=DES"I REDIlCAR'-'Y'" AGE--------------------

O~~: 935 J ENTRY 3 =DESIRED OIlDCNT IMAGE 
-;.' 936 'ENTRY 4 =DES IRED DCYl IMAGE 
~, -C;37 j---ENTRy'5""=DESIRED--OCSR-'-rM-AbE 
."1 .:1 938 , 
1,7] y39 
1,;r----"940--------------·-------..---t"rlH"'E.,....,....DHTlRANSFER--RD(lTINE-CHE"CKS-TIJINSOlrE"IHAT 

ca-:::' 941 J THE DISK CONTROllER GOES BUSY ,AN INTERRUPT OCCURS, 
.. ~42 , NO ERROR OCCURS, AND THAT ALL END DISK PARAMETERS 

-"9~ 3 :'--ARe-C ORRECT.·--------------·---------·-- . .:.:..::...:...::.:..:...:----------------
'146 , 
945 J 

n' ----Y .. 6 r A SEPARATE DATA TRANSFERSUBTEST COUNT IS 
e'.: 'i47 J I'1AINTAINED IN LOCATION DTCNT TO FACILITATE 

~' y48 J ERROR ISOLATION. IF AN EkROR (CONTROLLER) OCCURS 

fr" ., 
1,\')' 
f ~ -

949- ; ORo. IS DETECTED ATIHE END OF'-THE-O ISK- OPERAY rON 
o .' 9:'0 J THE II1AGE CJF THE FIRST ERROR DETECTED IS CuNTA INED 

i~; 9~ 1 J IN LOC A lION -HRIIRD-. 
I", i Y 52 f"-- - ---- --.... --------------

e-:;:;; 953 J 
~~ 9~4 , 
l,oiV~5~ J THEIHAGE-OFTHE-DlSICrONTRO[[ER- ERRORl!EGrsrER 

.',1 ",56 J AT THE TIME OF ANY CONTROLLER ERROR IS CONTAINED 
~,! '157 , IN LOCATION -ERII'1GE-. 
; ,,..----.--- 958 ----------,---------

.~.; 9~9 

!~,;;:~ '700 
[,-j- --V61 

, CONTROL IS TRANSFERED TO THE CALLING ROUTINE 
.-----------'---------,1/ I TH OR~II ITHOUrTHE-CENER-ACERROR -FDG-Sn---·---------------

.'~ '162 i;;1 963 
J (ERRFlG), AS APPROPRIATE. 

-----964 ----------------------------------------, .-----------_. 
965 022700 010046 DXFERI HOY ROi-(SP) ,SAVE REGISTERS 
966 0227U2 010146 MOY R1,-(SP) , 

.~ 
~-, -----"967 022704--010446 -HOV--R4 .. ..:(SP)-·------j-

0-::'"' 968 022706 010546 MOY R~,-(SP) , 
~; y69 022710 004537 004276 JSR R5,RCUEST 'GET FORMATTER 

---------

.~-

e 
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~~ ;~~ g~~~~~ g~~g~! 001150 ~t: R4 INTFLe ;~::~~:t~~i ~::~::~P~U:~:: -0 
J!F'\ 972 022722 105777 156052 TSTB aOCSR • IS THE CONTROLLER REAOY_' ____________ _ 

!2J 973--02272"-'001 Tr-· BPL DTERR ftrlfl"EnT-VnH-EUOR ";21 974 022730 005204 INC R4 ISUBIEST NUMBER-UCONTROLLER READn tH 975 02273Z 004531 016332 JSR 15.0ISKID .SET UP ~RIVE SELECT 
f.i 976 022736--010&:01--·--- ltOY---R2~R1 JSAVCl ... ·-·n··------------------------

~:" 977 022740 042710 030000 BlC .30000.UO) .CLUR PREVIOUS UNIT SELECT 
f.1 978 022744 050110 BIS R1.(RO) .OR IN UNIT SELECT INTO USH RECISTER 
, 7! -C}79 -022746---013701--001002 MOY--UUSHin J GErllNITiSECTOR:;HU·O·-ltFlilI STER-nlO'DI-=.---------

4t~~ 9dO 0227~2 012021 HOY (10)+.(R1)+ .SElECT DISK DRIYE(AND INIT. SEEK) 
~ 981 0227~4 000240 NOP 
'",i 982 -022756- 023727 --001232 000021 1:MP--CURTN.121 JOt' -(jrcuF-IFDlSl-R£lDn'--------~------

.-:.~ 983 022764 001403 BEO DXF1 .CONTINUE IF NO 
~~ 984 022766 005771 156020 TST ~USTAI .DRIVE IEADY' 
f,-;' -985-022772-_·,00152 -- BPl--OTfRR JNO·· Exn ORnrllDrREllrf 

~ruj 986 022774 005204 DXF1. INC R4 .SUBTEST NUMBER-Z(OIIYE READY OR DON'T CARE) 
".. 9&7 022776 012021 MOY (IOh.(l1)+ .LOAO BUSS ADDRESS REGISIEI IIITH 

. 908--·····-· -_.-.- ... - ...... -.-. . JDAU··BUfFER-ORl'IH-ADDR£n·-------------
.. ~ 9~9 023000 012021 HO' (RO)+.(R1)+ .lOAO WORD COUNT REGISTER 
~ 990 023002 012021 NOY (ROh.(l1)+ .lOAD CYLINDER ADDRESS REGISTER 
~-. 991 023004- 0~37'1D-1JOt102 BIS--MCPUiCltO) 'LOAD-REQIiEST-8IT··IF-APPL.-··--------------

CD~ 992 D~3010 011077 155764 ~OY (RO).aDCSR 'LOAD C~~"ANO (NO GO BIT) 
l~ ~93 023014 043710 00',02 81C ~CPU.(RO) .LOOSE REQUEST 81T 
;;;.j -994 OB020--1057n-155n·, TSTB-- aDeslt· _. .OIOIHf-CONTROlLERh GO-lJUsn 

e:.:)l 995 023024 001535 8EO OTERR .EXIT WlTtt ERROR IF rES 
t;;1 C;~6 0230e:6 005204 INC R4 ,SUBTEST NU"BER-3(NO ERRONEOUS CO.T.8USU 
!;;r 997 023030--· 005737--001062 TST STReNT JSEE·IF-STR Ip· APPLIcnt:! --------------

~'-: 998 023034 001403 8EO .+6. .CCNTlNUE IF NO 

~ 1~~~ ~~g~: .~~~;~:-- ~~~~~~~;.~~~: :~:--. :~!~:~=~:~~~:!:~E~~:~:R:~~~~R A:~~:~~~nT·TITlrilrlnlnlnlnlnl--------
.:~ 1001 0230~2 000240 Nap 

I.. 1002 023054 000240 Nap 
e~t- -1003 023056 -. 000240---··- NOP--- .. - .. -. .-.---.-.. ------... 

e~.;! 100t. 023060 10~777 155714 TSTB aDCSR 'CONtROLLER BUSY'! 
S1 1005 023064 100~1S 8MI OTERR .EXIT WITH ERROR IF NO 
r.:: 1006 023066--UO~204--;-· .-. INC-'~--- JSUBTEST-NU"BER-4(COIrTR01.""CEr.BOSn· 

()~~l 1007 023070 0045j1 017342 JSR R5.WAII 'WAIT FOR INTERRUPT OR TIME OUT 
r;:] 1008 023074 005737 001150 TST INTFLG i i .010 AN INTERRUPT OCCUR' 
I~r- 1009 0231011 - OU1507---·· -.. -- -8EO- DTERR·· ' JEXIT WITH ERROR· IF-NO ---------------

e~f: 1010 023102 005204 INC R4 ISUB TEST NUMBU-S 
: 1011 023104 u05037 001150 ClR INTflG .CLEAR INTERRUPT FlA' IF IT WAS SET 

140 1012 023110-1t.15717-·-1S5664" Tsn---aDCSR .IS-THE-CliNTRona·--SUt"LlJUsY,..-,------------:-
.,,1 1013023114 100101 BPl DTERI .EXIT WITH ERROR IF YES 

tili-: 1014 023116 005204 INC R4 .• SUBTEST .NUMBER -6 
·----1015 023120-005002----·-CLR·---·R2 JEST.-REFERENCE -FDR·-WORlJ-COUN' .... '------------

4t ~:I 1016 023122 017703 155660 MOV iiDWCNT.U .GET ACTUAL WORD CGUNT REelSTER 1-,1 1017 023126 020203 CMP R2.R3 .010 WORD COUNT OVERfLOIi CO TO ZERO' 
·--,-----11018023130--001073- BNF--OTERR· .UIT WITtt-ERRORhlF'-N~ .---=-.:...-::.=:....:...:.---------

4t,46 1019 023132 005204 ItiC R4 .SUBTEST NUfriBER .. 7 
G! 1010 023134 04:4040 CMP -(lO).-(RO) .POINT R~ TO WORD COUNT YALUE § -1021·023136- 011002 Hov---aRO.R2 lGETORl"CINAL VORo- COUNT ~:::-....-------------

4t,,,, 1022 023140 00~402 Nee R2 .FORM POSITIVE VALUE 
-.-, 1023 023142 006302 ASl R2 .HAKE VALID IiORD COUNT ·U:1 1024 023144--0640U2 ADo-----nOhRZ )CO"PUTE-REFERENCE-ENDIRllUS "UUKU~ 

4t.J 1025 023146 005720 TST UO)+ .RESTORE RO FOR ENOPAi ROUTINE 
~ 1026 02315~ .. _.01770~ __ 155630~O!.___ ~~.C~~~_R_3 .GET ACTUAL END ~U~~_.~EOR •. !AL~U~E~ _________ _ 

:',:, 
e":;,j 

~~---.-.. _ .. _._-----_._------_. 
" . \,# . 

-- ----f"\:-- -----.------
\) -------10'.----"-" - , 
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1027 023154 020203 CMP R2,R3 .IS ENO BUS ADDRESS CORRECT? 
4t 1028 023156 001060 8HE DTERR 'EXIT WITH ERROR IF NO 

6 1029 023160 005204 INC R4 .SUBTEST NUMBER=10 
(1J 1030-023' 6 Z--OO' 531 OZl436 JS J{-"RS.E"NDP Ai • C-OI4 PUtE-END--DlS';K~P'-'A--RC7A"7."=E=T';E""R7i:S--------------,f21 1031 023166 01370.: 001162 MOY ENDSEC,R2 .GET COI'IPUTED END SECTOR VALUE 
Md 1032 023172 0177U3 155604 HOY iDUSH,R3 .GET UNIT,SECTOR HEAD REG. !-;, 1033 023176--010301--------- kOV--R3iR1 ,SA-YE-!N R1- ALSO ~--------------

.. ~ 1034 023200 042703.177600 BIC DSECHSK,N3 .EXTRACT ACTAUL SECTOR VALUE 

~
" 1035 023204 0202U3 CHP R2,R3 .IS THE SECTOR VALUE CORRECT? 
7 1036 023206 -001044----- BNE--OTERR .EXIT-IiITH ERROR--IF-NO---.,8 1037 023210 00~204 INC R4 .SUBTEST NUI'IBER=11 
9 1038 023212 013702 001164 HOY _ENOHD,R2 .GF.T_ COI'IP~TEDEN~~EA~_ Y~~_U_E_..-___________ _ 

10 -'039 023216--0101U3------..,.- MOV- R1,R3--- JGET UNIT.SEC.HEAD VALUE AGAIN 
ell 1040 023220 042703 170177 BIC DHOHSK,R3 JEXTRACT HEAD FIELD BITS 

t;2l 1041023224 020203 CHP __ R2,R3 _~IS THE AC!UAL HEAD_YA~~~.!=ORR:..::E:..::C:..:T...::? __________ _ 
r-r--- -'042 023226- 001034--------- BNE llTERR JEXIT IIITH ERROR IF NO 

1043 023230 OU5204 INC R4 JSUBTEST NUHBER=12 
1044 023232 013702 001166 HOY ENDCYL,R2 JGET COHPUTED END CYLINDER ADDRESS 

n'045 023236-017703---"SH6HOY--- iDCn,R3 jGET ACTUACCYUNOErr-ADDRESS ==-=-----------
1046 023242 Ol0203 CHP R2,R3 JIS THE CYLINDER ADDRESS CORRECT? 

gl 1047 023244 OU1025 SNE OTERR JEXIT IIITrl ERROR IF NO 
~ 1048023246-- 005204-- --INC---R4 -.. --- .SUIHEST NUHEER=13----------------

Q)-::! 1049 023250 017703 155524 HOV iOl.:SR,R3 .TAICE A LOOK AT HEI'IORY EXTENSION BITS 
~ 1u~0 023254 042703 147777 BIC ~147777,R3 .EXTRACT ME~ORY EXTENSION BITS 
!~ 1051 023260--00500,--- CLR-----Rr iSn--up REFERENCE-wOrtO- =-------------

"~" 1052 023262 020203 CHP R2,R3 JANY BITS SET? 
24 1053 023264 001015 SNE DTERR JEXIT IF YES 
;;j 1054 0t.3266-005204--- HK--R;;-- JSUBTESl-NIIHaER=1HNofiiEilOllY Ext. 8ITS SEn 

Oi::;;] 1055 023270 005777 1~5504 TST iDCSR JANY CONTROLLER ERRORS STIll? 
~ 1056 023274 100477 BHI tTLERR 'FIND OUT IIHICH ONE IF YES ________________ _ 
r~-~ -1057 023276 --- 00503T-l)01132 CLR---- SOFTR"Y JCLEAR---REREAD-FLAG-If'-SH 

4t2~ 1058 023302 005037 001326 tLR SOFER1 JCLEAR RETRY ATTEMP.T COUNTER 

I~: ·--~~~~gn~~~--g~~:g~---- DTEXIT: _:~:_~~:~:;:~ .RESTORE REGIST~RS _________________________ _ 

0)';::: 106' 023312 012601 HOV (SP)+,R1 
~ 1002 0<:3314 012600 H(lY (SP)+,RO • 
i '1063 -023316--000205------- RTS---- R5 lEXIT-TO-nLUNG-PROGlUff 

1061 023320 005777 155454 DTERRI TST ~DCSR .CONTROLLER READY? 
106~ U23324 100006 8PL OTERNA ,EXIT NOKHALLY IF NO 

----1066 Q23326---01770SnI5~46ZHOV-- iilDERRiRS • GErERROR - REG I S1ER1"M'"TA~''''E--------------
1067 023332 042705 175000 BIC "'75000.R5 ,EXTRACT POSSIBLE SOFT ERROR BITS 
1068 023336 OU5705 TST R5 'ARE THERE ANY ON 

1--1 1069 023340----001023---:-- -BNC--DSERR -jRETRY -TRANSfeR IF-YES 
1070 023342 005237 001322 DTERRAI INC ERRFLG JSET GENERAL ERROR FLAG 

lit 

1071 023346 013700 001000 HOY OCSR,RO JGET AOOK OF CONTROL AND STATUS -REG 
V-I 1072 023352-- 012701--035334 -HOY--/lERRBLK,Rl JGETERRGR BLOCK ADDRESS -=-=~.::..::---=..:=-----------

1073 023356 0127U5 000007 HOY "7.R5 JESTABLISH LOOP COUNT 
451 1074 023362 012021 HOY (RO)+,(RU+ ,SAYE DISK CONT REGISTER IHAGE~S~ ____________ _ 
,~ 1075 023364 --- OU5305---------UEC----R5 .DECREHENT LOOP COUNT--

"~~'41 1076 023366 001375 SNE .-4 JkEPEAT IF NOT DONE 
'. 1077 023370 005737 001074 TST ECC • IS THIS ECC? 
;,;1 1078023374----00HOZ------BEQ--DERECC .GONO IF "NO ---------

4t~ 1079 J 
~ 10HO 023316 012021 HOY (RO)+,(R1)+ 'LOAD ECCPB IF YES ttl 10b1-023400--012021--- HO.,.---UO) •• nnH UND -ECCPw--U:Sll------

4t531 1082 J 

t"1 1 08 3 02340~________________ DERECC I ----.----. ------------I'.',' 

0-:;:-
l~;'l _ _" .... _._._~ ___________ ~ .. ~ 
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1084 023402 010131 '001152 HOY U.DtCNT UAVE SUBTEST COUIIT 
~: 1085 023~06 OU0131 BR DTEXIT 'EXIT 
~. 1086 023410 005137 001244 OSERRa TST NONCOTN~~~~~I~C~OTN~S_OL~E~AnCrT_I_V_E_?~~~~~~~~~~~~~~~~~~_ 
~ 1087'02341,--o0135Z- BNE OTERII Jean IF ND 

~C:'l 1088 023416 032737 040000 111510 BIT "OOOO.CUR ,R£TRY? 
Gl 1089 02342. 001746 BED OTERRA ,EXIT VITH ERROR IF NO 
:.1 1090 023426'- 023727--001326--o00004CMP--SOFERh" .HAYE--Ve-TRIE·rrO-4r-""IM.I"M ... E,..S ........ ''''''EcY.·1~~~~~~~~~~----.'0 1091 023434 OU1412 bU' OSERRA' 'EXIT IF YES 
f-.;~ 1092 023436 005237 001326 INC SOFER1 IINCREfiENT SOFT RURr COUIITER ill -10.' 023442- -005231-00133. --'NC--SOFERR'--TlNCREMe-NT- SOfT-ERROR-'ClIDNTED'R----------------

• a 1U94 Ol3446 U12605 MOY (SP) +.R5 , 
'91 1095 023450 012604 HOY (SP>+.R4 , 
'r -1096 023452 ·--012601---.... - ·HO'--·CSP>+.Rt-- -J--'--'--

.:-~ 1097 023454 012600 MO' (5P>+.RO , 
~ 1098 023H6 000137 022100 J"P DUER ,'0 RETRY TRANSFER 
r,:;-:------10.,9 023462- 005037-001326 DUtttta-r CLR--SOFER1-¥Cl!'AR .... E'fttT-nONT1IEIr1R---~---~----~-~~-

.:,~: 1100 02341.6 0052;)7 001132 IMC SOFT'" ,SET SOFT RETRY STOP FLAG 

f.1 ~ ~~~. ~~~! ~:·-~:~;:---G2350~ CtL~-~:R--- :~!::: 10' :;=:e-~~~~TROnER-KIt'ie:~t; .... IHaHII'te:~K .... a.--~~-~-~~~~-~~-
.'~ 1103 023500 000707 BR DTERR JANO GO. INTO ERROR ROUTINE 

-:--1 1104 J 
:::::-_.--- '1105 ._- --- -.-- .----- -... -. 

•.. '~; 1106 , 
~~ 1107 , ERROR IDENTIFICATION ROUTINE 
;~:I--I----"OR---·--.. -·--·-·---4.. J------ -. .-------

.. ~ 1109 , THIS SUEROUTINE EXAMINES THE DISK CONTROLLER 
~ 1\10 , ERRO~ STATUS RE'ISTER STARTING MITH THE 
l:~ ______ .. ",11 -----. • FIRST-BITCO),AHD -STORES-rHE- .. ASK-Or-THE·-r11t·~S ... T--~------------

~~:.: 1112 , t:RROR BIT ENCOUNTERED THAT IS ACTIYE IN LOCATION 
~' 1113 , ERRVRD.THE CO"PLETf DISk ERROR REGISTER STATE ____________________ ~~ __ 
~~·----',16- ,-AT THE TI"f OF THE TEST'IS STORED' IN . LOCATION 

.·~1 1115 J ERI"GE. 
r;,i 1116 • 
~r----"17 -... .,_.-....... . 

O~~I: 1118 , 
~j 1119 023502 010046 EIRIOI ~O, RO,-($P) ,SAYE REGISTER RO.R1.R2.13 
~~o '112o-0235or-1l1oU'6 MO'-R1j-UP")·-----·---,---- --------~-~--~------

.c~ 1121 023~06 U10246 MOY 12.-(5P) , 
~I 1122 023!1U 010346 HOY R3.-(SP) • 
r~ 1123 023512--'01770U~-SZ76 "0'·---- ·aDERRjRDJ"E'lDtsrE1tRlI ......... '~E~8-=-.-----

.. ~ 1124 023516 010046 HOY Mo.-(SP) ,SAYE DERI ALSO ON THE SlACK 
L J 112~ 023520 001416 SEQ ERE1IT+2 .EIIT IF TI"E OUT ERROR 
::11 1126 023522---012703--000020 "OY·-.16 •• R3 'ESTABL'lSH-['OOP-COUNrDr'llS 

.~::! ,,27 023526 012701 002612 MO' 1510R&.R1 ,POINT R1 TO SLIDING 1 TBLE 
~~ 1128 023532 012702 002652 "0' 1500RG.R2 ,P(lINT R2 TO SLIDIN' 0 TBLE 
f;'1 1129 023~36 - 011600-'--'-- JDt..-r--"OY-·- (5P>.RO- 'GET"ERROR- REGISTU IU,e-' :------------------

.. ~ ~~~~ ~~~;!~ ~~~~~~ ;~~ ~~2)+,RO :~~T::~~RE:;~RS~~~TUS BIT 
1.- --1132 023544 ---001011------· BNE-IDERR" . 'FLAG-n' IF "TES-'- --.. ---. .--------------

.'~I 1133 023546 U22101 C"P (R1)+.I1 'POINT R1 TO NEXT SLIDINIl 1 CONSTAN' 
~ 1134 023550 OO~303 DEC R3 JOECRE"ENT lOOP CONS TAN' 
~i -1135 0235S2 -- 001371'-BNE-'-IOLP---'-- JREPEU'If--NOT"OONE'-' -~-~-------------

.~! 1136 023554 022616 EREXna CMP CSP)+.CSP) ,POP STACK 

@,,'137023556012603MOY(SP).'13 .RESORE ~EGISTERS 
\7 1138·023560 -. 012602 "OY--(sP)+.RZ- r -.- ... ---------.0,' 1139 023562 012601 MO' (SP).,R1 , 
r·J 1140 023564 012600 HOY (SP)+,RO , I -I .. .. ____ •• 

,-.. -; 

G;j 
• ~_. __ • _ • ______ n _________ • __ •• ___ --._. -. -f-\ 

. / 

", / 

() ;I 

't.-_ e.'; 
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1141 023566 000205 RTS R5 jRfTURN 
tt 1142 023570 011137 001160 IDERRI HOY (R1l.ERRI/RD .PUT IDENTIFYING WORD IN ERRWRD, 

• 1143 023574 011637 001170 HOY (SP).ERIHGE .STORE VHOLE ERROR R~E~G~I~S~T~E~R~ ________________________ __ 
~ n44--0236Q[rIl0076~ B~RtnT .UTTTO REG EXIT ROUTINE 

~Kl . 111. 5 • 

!b ~~!* ------.--------------------~!--------------------------------~------------------------------------------
.~;-: ~~~~ ! 

I 1150 J WRITE CONTROL SLOck 
e., "~1 • 

9 1152 • 
11') 1153- IHrrnBLrCDNTAINS PARTiTETERS USEO TO DEFINE ALL 

." 1154 J VRITE DISK OPERATIONS AND IS REFERENCED BY THE 
.;::1 1 1 ~ 5 DATA T RA N SF ER SUB R OU TI N E. (D_ .X:.::F....:E:.:R.:.:)....:.=--________________________________________ _ 
1"1 -" ~6 . -----------

tt~ 1157, J 

.~HH 023602 000000 IIRTBLKI !.,O;O-O--- -------------'UNIT O.SECTOR O.HEAD a (DUSH) 

17,;'1' 11c.1 023604 044312 • .,ORD ooeUF JOUTPUT DATA BUFfER (CAR) 
i"i 1162 -023606--17777( .-"ORO-~-------'---jONrllORO-TRAN-SFEIr-nID1;ffvT..-)---------------------------.,01 1163 023610 000000 ."'ORD a ,CYLINDER 0 (DCYL> 

. @ ~~:~--~~~~1~~~-0-06 .WORO VRTCMD ,I/RITE COI1MANO (NO GO) 

eS1 1166 
i;;J 1167 , 
~;I ---., 16e -- ------------- j--

0':-:1 1109 • READ CONTROL BLOCK 

~l .~ ~ ~~- ____ ,_ ; 
e'~ 1172 

~I 1173 • THIS TABLE CONTAINS PARAMETERS USED TO DEFINE ALL 
'11 11 74' J "R fAU" I SK--'UPCRliTI O~-NIJTS-l!EFEl!ENCCDlr'-THF·.......:--~-------------------------

,'~::; 1175 , DATA TRANSFER SUBROUTINE (DXFER) 
~1 1176 , 
h~! 1177 ;'---

•. ;;~ 1178 J 
r.J 117~ 023614 000000 RDBLKa .",ORO 0 ,UNIT O.HEAO O.SECTOR O.(OUSH) 
~ 11dO 0236-'6--0'7314 .IiORO--lUBUFl, INPUrll~n-BUFFErrlJ1fIli"IN·~-------------------------

tt,. 11111 023620 177771 .WORO -1 ' , 1 WORD TRANSFER 
1-:;;; 1182 023622 000000 • .,ClRO 0 'CYLINDER 0 (!JCYL> 
1.;;;11'8:3 023624-000004 .WCRO"RDC'HD J-RCAD--COIHUNO-(NO--G'Ur-.-CDCSR) 

.~,-;-i 1184 

f~l ~~:~-----------
.~ili11iH 
~I~ ~ ~ :----, 

• -1 1190 

, 

J 

,--­
J 

----- --- ----

------._--------------- -----------------------------------------------------

~ I,,,, 11'1 1 . _____________________________________ -;... ____________________________ ~---, 
t;; 11SZ- J 

.~ 1193 J 
t?L 11~t 
f,,; 11'i5 , 

e-;;:;i 1196 , 
C;':;' 1197 J 

.~ . 

• 
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, 1198 J' * 1199 • 
ti 1200 • 

\. 

(111201 J 
.,";1 1202 I 

P 1203 J 
,.' 120' .'-----------------------------------------------------------------------~ 

.h-.O 1205 J 
• . 1206 I 5M.ECC THEST NUMBERS 10 » 16 13-NOV-77 

I' -1207 --. .'!J 1208 • 
igl 1209 • 
t;o1 "1210 

.:;-;1 1211 • 
~:1 .,,12 • 
~i-1213 J 

.1.~ 121' • 

I~ 1215 • 
',n I 121 6 J-----ftOItFlJORu 111111 II: I I:lI I 

O~ 1217 • 
P 1218 • 
;,.1 -1219- J 

.';01 1~,0 J THIS TEST IS FIRST WRllE ATTEMTEO 8Y THE FORMATTER 
r;-'I 12,1 • IT ONLY A ONE VORD TRANSFER AND ONLY THE ENDING 
t:;: 12L2 J FOR"-AfTER-1t~ST£R"_pAnffET£RS"AR'rE-;..CH ... E~C,..,J( ... E~U...-----=---------------

.Sd 1223 • 
';:;1 1224 • 
:-;:-~ -----1225 "----

eS: 1226 J 
G;i 1227 I t . '22' I •'~.; 1 L29 • 
f,;; 1230 023626 TN10. .CU R4 . ,SUBTEST NUMBER-O 
~:1 d1 02362 6--0tJ4.,-3?-1JOkU6 JSR--R 5,. CUES T J ;C;~4!'t1I-----------------------------

'3,:.~: H32 023632 012701 044312 Mr.y lODBUf.R1 JliiET OUT PUT DATA BUFFER ADDRESS 
:;:;-: 1233 023636 004537 016736 JSR R5.FORMAT ,fOR"AT DATA 
1:.,1 "1234 023642-012700--023610 "OY DWRllJlK"-6:;RO J"GET-Cn:1NDEIrA1J1)RESS UKlIiiIN 

.t-:;~, 123~ 023646 005010 CLR (RO) lUKE CTLINDER=O 
~ 1236 023650 012740 177777 "OY .-1.-(RO) 'MAKE WORD COUNT=1 

~~: 1237 023654-01014o--~--- "OY RH"UO) J"AKE-ODBUF-COREAtJlJRESS SIlIIfli 
.',. 1138 023656 OU5040 elR -eRO) '"AKE DUSH"'O 

,.' 1239 023660 OU4537 022700 JSR R5,DXfER .GO wRITE ONE VORDIIIIIII 
-1240 023664---004531-o033U- -;JSR R5.rSTCTL )EXn-TOIEST CONTROl:-~":"':"--------------

1241 t=2 -~~:~----------01 e.. 124' 
., 1245 

1246--------

-------------------J --------------

• ----------------,.-- ----
1247 
1248 J 

1-=1 -1249 " , 
1250 . 
1251 I 

n 1252 
1253 

h~f 1254 =-' ____________________________________________ _ 

8 L;-1 
l;;l . 0--- r \ r) 

"-
~ • 
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,~ ~ 

125~ J 
1Z~6 I 

" 1257 I • 
0J '1258 

'I~ 12!l9 J ONE SECTOR WRITE TEST 
1'1 1260 I 
1,1 '261 ~J------~TnHnInS"T~E~S~T~V~RTIYT~EFS-nDrAT~A"OMNrrO"NnE~S~E~C~T~OftR~O~F-'THuE~D~IS"K~.------------------------

.. i,l 1262 ITHE CYLINDER ADDRESS IS NORMALLY DETERMINED BY RWCYL.WHILE 
tal 1163 ITHE SECTOR,HEAD,AND UNIT YALUE IS DETERMINED BY RWUSH. 
I~ 1261. i OpnONAU::Y'TrrE~SEn-OiCAND-.rEAo--IS-[)Y~ffHfCACLy-SE~L""'E~Cc-=TO-A"'B7'L-=E---------------

.-;;-1 1265 JBY THE CONSOLE SWITCH REGISTER IF CSWTCH IS LOADED IIITH 
1.1 1266 UNY NON ZERO YALUE • • I~ ~ ~~~ ; u_ ... - --".. ..." ,-,-,-_.-, 

~~1.,; 1269 023670 012701 044312 TN11. MOY uODBUF.R1 JGET OUT PUT BUFFER ADOR 
n 1270 02367.,.-o04537--oU4276 JSR --"R5 .IHlUESr-----"}REDUESr,f1-----'---

e" 1271 023700 004537 '016736 JSR R5 .. FORMAT JFORMAT DATA BUFFER 
~~ 1272 023704 012700 U23610 MOV U~RTBLK+6.RO JGET CYLENTRY C8 ADDRESS 
I'bl 1273-023710'-'013710--001056 MOV d

-. Rwcn. eRO) .SPECIFY -CYUNDER-(NOR"'~=lrAXcYl'J 
~I;-.: 1274 023714 013740 001046 MOV IIPSEC.-(RO> JSPECIFY ONE SECTOR IIORD COUNT 

r.0 1275 023720 010140 HOV R1,-(RO) JDeAR =ODBUF ORIGIN 
t-;;~ '1276 02372Z- 005737 -001250 'TS,-- CSWTCH -----jDOFSOUSH COME FROM-CS'IiR'1 

.~:;.~ 1277 023726 001406 BED .+14. J8RANCH IF NO 
" 1278 023730 013702 177570 MOY CSWR,R2 JGET DUSH VALUE 
in, 1279 02 3734~' 04270r-100000 'SI c---'IIREPB I T;R2 JREMu~E . REPEAT' B n-U-'ON 

~':-:;l 1280 023740 010240 HOV R2,-(RO) JLOAD IN DuSH VALUE 
~! 1281 023742 000402 BR .+6 JCONTINUE 
':.. '1 ,e 2 023744" U13740-00'1054HuV ROUSH, -(R01---rSpE'C I FY CON STANT-DUSH--urn~'Yll:UE"J 

e'j 1283 02375U 0(J4537 022700 JSR R5 J DXFER JPERFORM ONE SECTOR WRITE 
';l 120t 023754 U04537 003342 JSR R5.TSTCTL JGO TO NEXT TESTlf NO ERROR fu] 1285 __ ,m -, ~ ------,----., ------ - ,. ,--- .... --... -

.,"'1 1286 
iY,l 121) 7 
1-;-: 1288 

._-_.- ONE' SECTOR-~TEST---~--.. --'''-

G, 1289 
,-- 12'10 J 
::.;------1 <: 91---,----~--------, j--"'-- T H 1"s"" IE s rRETllS-'o-Ar A'F RIJH-lYNf"-S'fer1fROF-rRE-olSK • 

• ;;: 1292 JTHE CYLINDER ADDRESS IS NORMALLY DETERMINED BY RIICYL.I/HILE 
~ 1293 JTHE SECTOR AND HEAD ADDRESS IS NORMALLY DETERMINED BYRWUSH. 
r3i~ '1294 J OPTTIiN A[[YiHE'SECTOR-ANO HEAD-'-A DORESS-HAY-'BELlYN-HI ICUL Y:.:..:.-----------------

O~i '2Y~ JSPECIFIED BY THE CONSOLE SIo'ITCH REGISTER IF THE CSIITCH 
~. 12'16 ILOCATION IS NON ZERO. 
r~~;1297 J ------------,----,----

.~ 12Y8 J L 12yQ 023760 012700 023622 TM121 HOV URDBLK+6,RO JGET cn ENTRY ADOR 
f..1! 1300 023704IJ04)37--olT4C76 JSR R5,RaUEsr -fRECUEsrzl1--n---------'~ 

4Ir.~ 1301 023770 013710 001056 HOV RWCYL,CRO) ,SPECIFY CYLINDER ( NORM =MAXCYL> 
f~1 n02 023774 013740 001046 hOV WPSEC,-(KIJ) ;SPECIFY ONE SECTOR READ 
~~-----'Li03 024000--012740-~047314 MOY'-' . UIDBUt1,-(ROr-JPUT UATAIN IDBUF'!' 

.~ 1304 024004 005737 001250 TST CSWTCH JDOES OUSH COHE FROM CSVR? 
I.;j 1305 024010 001406 liED .+14. JUSE ROUSH YALUE IF NO 
:,g' 1306 024012-013702-177570 J10V--'CSWR.RZ--~--·-jGET SWITCH REGISTER----

ec;;;j 1;;07 024016 042702 100000 BIC llREPBIT.it2 JCLEAR REPEAT BIT IF ON 
~ 1308 024022 010240 hOY R2'~(RO) JLOAD IN DUSH VALUE 

Q~~ ~~~~ g~~g~!-g~g~~~-~01054 ~~;'--~~~SH.-(I\u> !~~~~I~~~~' (MAXIMUM VALUE> 
c:-;;; U11 024032 004537 U22700 JSR R5,DXFER JPERFORM READ OPERATION 
i·~'-----'-.: 
~-....:.,-----.. 

fie 
. ,-,. ~-----~-.~-.. -------------------
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1312 024036 004537 003342 JSI 
~ 1313 J 
~~ 131' • 

IS,TSTCTL '50 TO NEIT TEST IF liD EIIOI 

(,i 1315 .EOI 

-"ffi1 1316 • 
p 1317 • 
i4 1318' , lilliE COUNT IESI 

e~. 1319 • 
~ 1310 J THIS TEST PERFOIMS VRITE OPERATIONS MITH AN EVER 

1 1321 ,l11C'Rn"SlNIrliORo-COUN I S nR 11NC U I trr-JlfD1'NC1fEXSTN.-nIr-----------
tt~ 1~22 .POVERS OF 2 TO A MAXIMUM_OF 8192. UOlDS 

""""'1;": 1323 • EACH VRITE OPERATION STARTS A ABSOLUTE 0 DISK 
: 1314 JADDRESS.-·---- ._----

1325 • 
1326 • 

n 13£1 J 
1328 024042 005004 IN13. CLR 14 .SUBTEST NUMBER-Y 
1319 024044 004537 004276 JSR RS.RQUEST .REOUEST 211 

I": 1'330024050-005001 CLR--- RI'--' .-ClEAR-INOEXltEc-HTeEIt--------'---------
13;1 024052 012705 000016 NO¥ .,4 •• R5 .ESTABLISH MASTER LOOP COUNT 
13~2 024056 012700 023610 TM13LPI MO¥ '~RTBlK+6.RO .GET CYl CB ENTRY-

i'-; -13:S3 024062-.. ·(jO~010------- 'ClR---'(RO)-"- .CYLINOEIt-O--------------------------
e!'; 13:SA 024004 01610l 002612 MOY S10RGCR1hR2 .GET "ORO COUttT C-2 HelP) 
~ 133~ Ol'070 005402 NEC R2 'FORM NEGATIVE VALUE - f;i 1336 024072-'010240 MOY--R2.-tRO)- ,SPEtiFT-UORD-COUN,..T-----------------

C)~ 1337 Ol4074 012740 000000 KOY 'O.-CRO) .BAR-ZERO AODR. CORE 
~ 13:S8 024100 005040 ClR -CRO> .OUSH -0 
~: 13'::9 024102-004537-022700 JSR--RS.OXfER JPfRFOR .... SPECIFIED-lIR'f,..T~E---------------

~~l 1140 024106 OU5737 001322 TST E~RFLG .ANY ERRORS? 

~4- ~~!~ ~~:~~!--.~~~~~:- ... ---~:~ ::~_:EX ;~=~~E!~M~~:UBTEST-NV • 
• ':;j 1343 024116 005721 TST (R1)+ JINCREMENT UORD COUNT INDEX 

r.::.~ 1344 Ol4120 005305 DEC RS .DECREHENT LOOP COUNT 
~>·I ---134502412Z-01.i1355--·----· 8NE--TN13LP-" IREPEAT IF'NOT-DONE -----------------

Qf"1 1346 02&124 004537 003342 TII13EXI JSR a5.TSTCTL .EXIT 
~ . 1347 • 

·l==mL~= ----- 1 .1' S'CTOI 1.~ •••• ITE_,_C_O_"_P_A_R_E_:r_E_S_T _________________ _ 

.~ 1352 I 
~ 1!~3 • THIS TEST URIITES DATA ON ONE SECTOR Of THE DISK. 
1.., 13~4- - JRnos-n--1J-.CIC.-ANO-C-OH~AREs""HC1)lTr·'08TnNtlCE"'Dr-wI""'IT'I"11'--....:------------

.:.- 1355 ITHE ORIGINAL DATA VRITTEN. 
~ 1356 , THE CYLINDER ADDRESS IS SPEC IFIED BY nCYL WHILE 
14----1357- IYHE--SECTOR -- AND-HEAD -VAI:UES -UE-NORuLtr-SUPPL 1£O-8r"Y-=-------------

• 4J 1358 JaUUSH. 
: 13~9 J OPTIONAllY THE SECTOR AND HEAD DATA HAY BE 
1--l-----·-130DJDYNAHICALl T "SUPPLIED" FROM-THE'-CONSOLE' SIiITHClI-REnsTEK 

• .. 13b1 .IF CSVTCH CONTAINS ANY NON ZERO VAlUE. 
: 1362 • 
\-4-----1363 j.---------------------. 

e~ 13b4 • 
~ 1365 02£130 012700 035526 Til 14 1 MOV IVRCB+6,RO.GET CYLlNDEIt ENTRY ADDR 
" 1366--024-1-34--00.tS3-7--004Z76 ;.I5R--- RS-.R-ouES~--·1 REOUE'ST-Ztt·----------------------

.~; 1367 024140 013710 001056 HOY RI/CYL.CRO) .SPECIFY CYLINDER ADDRESS 
E,1 1368 024144 013740 001046 HOV "PSEC.-eRO) .SPEClfY ONE SECTOR OPERATION .!7-· .----" -------- ---.. ----.---- -' .------ " -._--- --- .. -- .. --------.. --~------£-<,-_--'-. 
l.rl .... 4.-.---.. -- ---._( ----- .... ------- ~ )1--__ 

8 .. 1 - - ~ 

------_. ---~. 
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1369 024150 005740 TST -(RO> .SKIP OVER BAR CB ENTRY • 1370 024152 005737 001250 TST tSWTtH lODES USH DATA tOME FRO" CSVR1 
• 1371 024156 001406 BED .+14. 'USE ROUSH DATA IF NO 

(, i 1372-024160-ll1370Z--177~70, MOV CSWlfiRZ JGE-'j'-O--eSlRED--oAT~A;=-"':::=-------------------,01 ' 1373 024164 042702 1UOOOO BIC ItREP8IT,a2 .REMOVE REPEAT BIT IF ON 
. Gl 1374 024170 010240 MOV R2.-CRO) .ENTER DUSH VALUE 

p------1375-024172--00040Z----- -BR .+6---- .CONTlNUE-------- ------------------~-
ttL' 1376 024174 u13740 001054 MOV RDUSH,-(RO) .PUT MAXIMUM DUSH VALUE IN 

• 1377 024200 012701 044312 MOV /lOOBUF.R1 .GET OUTPUT onA SUFFER ADDRESS 
,; I -----1378 024204-- 0045:57 --016736 JSR--RS,FORMAT IFORMAT BUFFER -=-:::.....::=~=-----------

07 1379 024210 004537 035356 JSR R5,IIRC. ,PERFORM WRITE,READ AND DATA COMPUISON 
i;f~ ~~~~ 024214 004537 003342 J~~ ___ R5.TSTCTL .GO TO NfX!_!~~! __ I_F_N~_=E.:::R.:.:R.::O.:.:R ______________ _ 

.~ 1382 J 
{,.', 1383 J 
I,,] 13IU-- n _____ - .• ---. -----REAO-. WR ITE. COHPAU--C-OUttrTE"ST 

O';",l 1385 J 
'~ 1386 J hi 1387---------.-----n THIS'TEST,.-E'R'FORliS u VRTTE-i"--REAn-OlOuAn--cnP!PuIS1fNS-----------

Gr:-;: .1388 .WITH AN EVER INCREASING IIORO COUNT STARTING WITH ONE AND 
1;;;1 1389 • INCREASING BY POIIERS OF TWO TO A MAX IMUM OF 512 WORDS. 
r,~ -'390 ------,---------- -i------·-EACH-OISK· OPERHrON--STARTS--AT-ABSOLU1'f-OTSirAODR'eSS 

.r~1 
12.. . --- --.. __________________ _ 
I.",; '1391 .ZERO. 

C)~: 1~92 JALL DISK AND DATA PARAHETERS ARE CHECKED DURING THE TEST. 
i~1 1393, ____ ~ ______________________________ ___ 
;-;". -13,,& 

0':1 1395 • ivL 1396 024220 012701 __ 04_43,12 TN15r HOV ____ ItQOBUF.'R1 _________ .!_GET_ ~l,IT~~L~UFF.§R AOD_R ___ _ 
r", ----'13'i7-02422~04S37 004276 JSR R5.RIWEST .REQUEST 211 

ca~l 13~8 02&230 004537 016736 JSR R5.FORHAT .FORHAT BUFFER 
:~ 13y9 024234 012705 000011 ~OV A1',RS .ESTABLISH ~ASTER LOOP 
1:;;:---·----1400 024240 - 005001 --CLR R1 --------jCL EAR' INDEX REGlSTER----

Q)" 1401 U24242 00500,. ClR R4 .SU9TEST HUMBER=U 
:-:~ 1402 024244 012700 035526 Th15LPI MOV III/RCB+6.RO ,GET WRITE/READ cn EN~~TR~Y.!.......!A!!.!D~O~R~ _________________ _ 
i~34 -11.03 024250005010-- CLR CRO) ·--------'CYLINDER -", 0-

e;15 1404 024252 016102 002612 HClV S10RG(R1 >"R2 ,IoET WORD COUNT =2N (N=EXP) 
:" 1405 024256 OO~402 NEG R2 JMAKE NEGATIVE 
17"------1406 024260 010240 --------- tlOY--R2,'::(RO) ,PUT IN ilORD COU-N-Y-'ENTifv 

0-;;;- . 1407 024262 005740 TST -CRO) .SKIP OVER BAR CB ENTRY 
:;;~ 1408 024264 OLJ5040 .. . ClR-<--. -CRO) ,DUSH = 0 
1~-;;;;140 9 02426b -- 004537---0353S6 JSR -R5 .IIRC --- ,00· WR IfE. REAO-;OAfA--tOM,,'A"R ISDN 

.'" 11. , 0 024272 005737 001322 T ST ERRFLG JANY ERRORS? 

fG 1411 024276 001004 8NE T15EX .EXIT IF YES 
4,'\ 1412 024300- 0052U4------- INC R4 JINCkt:MENi'sUBTeS,--c(fUNT 

.';'~ 1413 024302 005721 TST CR1)+ .INCREMENT WORD COUNT INDEX 
i~ 1414 024304 OU5305 DEC RS .DECREMENT LOOP COUNT 
~b; ,..15 02430o--'OU13S6 --- SNE TN15LP' .REPEST IF NOT DONE 

.~ 11.16 024310 004537 003342 T1!EXr JSR R5,TSTCTL .EXIT 
:"100'41,7 _u, ___ ...... _u___ ! _____ ~---.. 
149i '418 e70i ,,.,9 
~ 1420 

. :';;,; 1421 
.~ 1t 22 

'-. 1423 , ' ,~ 
,------ 1424 ; ~,', . 

• ':' 1425 
0~~ ____ "_~ _ ... __ 

• • .EC'T _________ oo_., ______________ j ________ _ 

- ------------,---------

• WRITE PROTECT TEST 

THIS TEST VERIFIES THAT THE CONTROLLER WILL NOT 

----_._- -- ----_ .. --------------.----



.' SMDIhMAC MACRO Y06-03 21-APR-78 00102 PAGE 6-25 -t 1426 J VRnE OYER VRITE PROTECTED SECTORS. 
I, : 1427 • 

.,i;i . 1428 • FIRST THE TEST SETS THE VRITE PROTECT BITS Of THE t= 1429 ABSOLUTE SECTOR 0 AND THEN ATTEMPT TO WRITE 
• 1430 ON- THA-T--SECTOR~-THE--tESTfHEN-V-i:-rnFIES THAT THE .;5 1431 J CONTROllE. R ABORTED THE IIRITE OPERATION AND THAT . 
• 1432 J THE VRITE PROTECT ERROR BIT IS "CTIVATED. 

! 1111.33 .---- - -------------------------::...:.:==-------------------
Oc.':J 1434 • 

ioj 1435 • 
f,,_, , 14::16--U2'4'3'tl.'JlJ51104 Th16& CCR-- n

--- U--------------j INn'---SuB-tenNuitBE'j{ 
.';-;j 14;)7 024316 004537 004276 JSR RS.RQUEST JREQlIEST 211 

f~ 1438024322 005237 001176 INC SPECMD .fUG SPECIAL TRANSFER(GRUTER THAN 256 VDRDS) 
r;31 14')~ 024320-'012701"04'(312 tiOY---·'ODSUFi1r1 .GET-llDBUFAO-ORESS 

.. ~ 1440 024332 063701 001062 AD~ STRCNl.I' .ADJUST DATA BUFFER fOR STRIP OPTION 
~ 14~1 0243~6 004537 016736 JSR RSIFORMAT JGO fORMAT BUFfER 
1,.1 1442 024342-01373r-001304 044310 MOY----- WPRB IhOOBUF'~HDO IoRITlrPROTEct-sTTS 

O~~ 1443 024350 005037 044306 ClR ODflUF-4 JMAr.E SECTOR-HEAD HDR VALID 
~ 1444 024354 012700 0254~0 ~OY 'ISE~FB.RO .ENTER fORMAT BLOCK ADDR r.tr -'445 024360-013760-- 001046----00-000-4 MOY-- UPSEe.4CRID---fADD--2- VOROS fU--liE-A'DEIU----------------

.:-;',1 1446 024366 162760 000002 000004 SUB '8214UW) • 
~ 1447 024374 0045;)1 022700 JSR R5,OXFER .GO REFORHAT SECTOR 
:;-;.;1448 024400--- 005037---001176 CLR-- SPECHO ---- ICLEAR"S"ECIACCOtIlO-NIf-F'[TC' 

0-::;1 1449 024404 005737 001322 TST ERRfLG .ERRORS? 
~ 1450 024410 001116 SHE TN16~X .EXIT If YES 
::::.~ H S1 02£412 --00~204-- -. ------------IHC--R4 JSUBTESY---NUMBER=RIIlfll'r-PlU)'TECT OK> 

.--;;;i 1452 024414 012700 044312 tiDY 100BlIF .RO .GET BUFFER ORIGIN 
~ 14~3 024420 0137U1 001050 HOY POSWP.R1 JESTABLISH WORD COUNT 
i.;;;t------1454 024424- 005420--- NEG---(RO)+ JCO~PLEHENTREFEREMcel)Al'1 

.7.i 1455 024426 Ou5301 DEC R1 .DECREMENT lOOP 
; .. , 1456 02£430 001375 BNE .-4 .REPEAT IF NOT DONE 
~.I- 1457 024432 -- 012700--'0246sr MOy--n16W8.iIfO 'GET _RITE BLOCK ADDir 

~iJ 1458 0244j6 ~13700 001046 000004 MOY WPSEC.4(RO) JENTER II0RD COUNT r-.. 1459 024444 004537 022700 JSR R510XFER • 
r,.,-1460 024450 -00573T--001322TST ERRFLG- JUROR ON-IiRIlE--nT£iifiT? 

.,. 1461 024454 001003 BHE .+8. 'EXIT If NO 
!.;' 1462 024456 005237 001322 INC ERRFlG .SET ERROR FUG 

;;: 1i.63 02U62- 000471-------- -8R----TN16E)( IEXIT -ON ERROR- .----------------
Oi-:::; 1464 024464 005204 INC R4 J SUB TEST NUMBER z 2(ERROR DUECTED) 

r;1 1465 024466 (117703 1~4322 MOY .DERR.R3 .GET ERROR REGISTER C-;; 1466 024472042703-077773BIC--I77773.R3 -HXTRACTERROR ------------------------.4'. 1467 024476 01270.2 000004 flOY I4,R2 .SET uP REfERENCE ERROR IIORO 
• 1468 024502 020203 eMP R2,R3 JARF THEY EOUAL? 

_-;, --14690H504--001060------ -BNe-TN16EX-- ,EXIT IFHO -_'*1 1470 024506 005037 001322 CLA ERRFLG JCLEAR EOROORROR flAG 
os 1471 024512 005204 INC «4 J ~UBHST NUHBER"'3(VRITEPROTECf) 
.. -1472 -024514---012701-044312 HOY--'ODBUf.R1 iHT BUffER ORIGIN-- _:::...:.~~=-:..c::,=:,,:,-=-__________ _ 

.. ~' 1473 024520 004537 016136 JSR R51FORMAT ,GO FORMAT DATA 
•• 1474 024524 012700 025470 HOY 8ISEeRB+6.RO .GET ONE SECTOR READ BLOCK AOOR 
.. 475 024530---005010-------- CLR-- (RO) - JMAKE=O- ----- ---- ::.::.::::.::...------------

.. '" 1416 02£532 0137.0 001046 HOY VPSEC.-(RO) JENTER WORD COUNT 
~ 1.17 024536 013701 001234 HOY· CUROSK.R1 JGF.T CURRENT DISK NUMBER 
~1478 024542--0(J63(j1----~- ASl---R1-- iMAKE-YALID-INDEX-=:.:::::.:=:~--------------

01"; 1479 024544 016140 001200 HOY IBFTBl<RUI-(RO). 
~ 1480 024550 005040 eLR -(RO> JSECTORIHEAD=O ry ·1481 024552· 00' 531'--022700 JSR --- RS IDXFER-- ----.REAO SECTOR IIITH--vRlTE-PROTECT 

"r~1 14H2 0245~6 (jO~737 001322 1ST ERRrLG JANY ERRORS? 
~~L-_~_ 

• n o , 
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• • 1483 024562 001031 ONE TN16EX .EXIT IF YES 
(, I f48'--024564-0il5-2-04 IN~C:----;R~4~=-----"~S;7U:':O'-::T:-::E~S';T-7.N77U::-"=-BE=R=-.-4-:-(:;-;D=-A:-:t:-:A:-";R:-:E:-:A-=O:-"::O:::K:";:)-------------

D~1 1485 024566 0137UO 001050 HOV POSVP.RO .SPECIFY 256. VORD COMPARE 
~~ 1486 024572 U04~37 017106 JSR R5,OATCHP .SEE IF DATA VAS ERRONEOUSLY OVERWRITTEN 
·-'--------,487 024576--005737 001322 Tsf--~ERRfLG IANY~ERifORS? --------- "-'---'<.J'-'"-"'-"-",......... ......... =-_______ ~ ;,i 

" " 1488 024602 001021 8NE TN16EX .EXIT IF YES 
·1-;:1 __ _ r,; -- 1489 024604 005204 INC R4 JSUBTEST NUHBER=5(DATA OK) 

1490 U24606 0050J7--044306---- ClR OOBUF-4 .RESTORE NRHALHEADERFOR'UT 
1491 024612 005037 044310 (lR ODBUf-2 JfOR SECTOR 0 D~~ 

~ 'j 

--1-
i,! 

14'i2 024616 01270U 025450 MOV IlISECFB.RO JGET FORHAT BLOCK ADDR ____ .. __ 
1493 024622 . U05237 001176 INC SPECHD ---~--. SlOT SPEC IAL - TRANSFER-C"iIHHAND 

~~1 
it'L .. 14~4 024626 004537 022700 JSR R5.DXFER JRESTORE ORIGINAL FORMAT TO SECTOR 

'" 1495024632 OU5037 001176 eLR SPECHD JClFAR SPECIAL TRANSFER FLAG ' r,-'-- 14-i6 021.636 UU5731 U01322 TST ERRHG -JANY ERRORS? -- -- .. -- ---------- --------------
~~i 14y7 024642 OU10u1 BNE IN16EX JEXIT IF YES 

G;,l 1498 024644 _ UU520'__INC R4 _ .SUBH:ST NlIH.Il~~=~~.~f.Q~~~L.QK,_=) ____________ _ 
r,! -u1499 024646' 004537 003342 TN16EXI JSR R5,TSTCTL .RETURN 

;",1 15UO 
-- 1~01 
", -.------ '502 J 

-_ .. .-._-------------
).-1 1503 
;~~ 1!lOA 

J TEST 16 TRANSFER BLOCK 
,. 

-'505 ------~--',------.- -----"'--------"'_._----,,- .-----
I"'J :;>;;::;; 
"j 

1506 • 
1507 024652 000000 T16WBI .wORD 0 .DUSH =0 i" ~ , .----- 150"02£654----044312----- ;~(rRDOOBUr--JDBAR=OOB"ifF-----' 

:;r,~ 150902465b 1777uO .w(lRD 177701) IIiORO COUNT LESS THAN ONE SECTOR 
S; 1510 02466u QuGOOD .WORO 0 JCYLINDER ° 
~,~ 1511 024662-0000LJ6."OR [)--IIRTtHO--. ~R I te OPERTfION 

D~:;l 1512 02465l ISec.B=T16WB 
;;;1 1~13 
I.,~ -------- 1:)14 

"",: ~ .. 1515 
1 ~16 

r;' ·-·----151 7 --
~~,j 1518 
t7 1519 \1;t------- 1520 --,--------

D:-"~ HZ1 
r;,' EL2 
r~~'-- 1523----

J,~-:j 15<:4 
[-;1 1::; 25 
c~J----·---1526 -.-------------------

.~ 1527 
I,;>] 1 !l28 
);:1------- 1529 
~j 1530 

i"~ 1531 
::'-,,,'1532 

D""'] 15j3 

-_ .. _-------_.,-- -",' 

----------.-----.. --------------------------

--------------- ----

J 
J 

6M.ECC TEST NUMBERS 17» 21,~ _______________ ~----------_-

~T~ 1!34 HEADER DVERRIDE TEST td 15~5 J .......................... . 
• " 15.)6 • 

r,' 1537 
:. --------, 53 R---

It 1539 
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~ 1540 • I' 

I" 1541 • 
D7 1542 J 

Gl 1543 J THIS TEST VERIFIES THAT THE READ VITHOUT 
141 1544 J HETIJEJrCHRIr(OGIC IS FUNCTIOHfNTl'RlJPn-f-lYY-.----------------
t~ 1545 J THE HEADER IS ,fIRST ERRONEOUSLY WRITTEN AND G1 1546 • THEN A' NOR"Al READ OPERATION IS ATTE"'PT::.ED=--_______________ _ 
i;' 15(7 -.-,.O'INSUREl'tlHWE--CANt.:OT-READ.HrSECTOtl. 

~'-;' H48 • THE READ I/ITHOUT HEADER CHECK CD""AND IS USED 
:-;; 1~49 J TO THEN READ THE SECTOR.CHECKS ARE "AOE TO INSURE 
;".! -'5:'0 THAl'NO ERROR-l)CCURS-ANOTtlATTI1E-OAU--U-(OUE: ... C,.f-:-.--,..---'----------

t-;-;'j 1551 J 
1-;;1 1!.52 J THE SECOND SECTION OF THIS PROGRAM CHECKS 
~ '1553 • THE-ABILITY tlF-THE"fOR"ATTER'TO"REAO'TtlE'HE'iDER fIELD 

t',,; '5~4 , I J HEADER CRC DATA fIELD AND DATA CRC. 
~l· 1555 • 
~,.I u1!:56- 'r hH

---
U 

~.-;;l 1557 • 
~ 1558 024664 005004 TN17. elR R4 .INITIALIZE SUBTEST COUNT 
;,',' --"559 0246-6o-00453r-DU4276 JS1r·-----RS-,RQUESf --,REQGEST 21,----------:---------------

t'~ 1560 024672 0127U1 044306 "~, IODBUF-4.R1 'GET OUTPUT BUFFER AODRESS 
S;1 b ... 1 024676 012721 177774 ,,~, 1177774.(1)+ .SET fIRST HEADER TO BE ERRONEOU,.=S __________ _ 
!,: Ht.2 024702-t10~021 ClR (R1)+ JUKe-CYlINDER --HEADER HVOao-Y-AUO 

'\~ 1~63 024704 1,,63701 001062 ADD STRCNT.R1 )ADJUST BUFFER FOR "COfilPARE 
0";1 1564 024710 004537 016736 JSR R5,FGR"AT .• FORHAT OUTPUT BUFFER 

',.i -, 565 024 714'-0127UO -0254 50 "OV---UH17fBJiRO i GET FORIU T CONTROL B(O'CJ{'-XDDR'ETS 
)~-::j 1566 024720 OCl5237 001176 INC SPECHO .SET SPECIAL TRANSFEi FLAG 

f?1 1567 024724 0045j7 022700 JSR R5,DXFER .WRITE ERRONEOUS HEADER AhD DATA 
[2;1156802'130'-1)05037-'001176 CU--SPEC"D- 'CLEAR SPECHL-TRANSFER'FlA"--'-'-~-----------

.r:::-1 1569 0247.)4 005737 001322 TST ERRnG ,ANY ERRORS? 
G1 1570 024740 001402 BEQ TN17A ,CONTINUE IF NO 
f:'~ , 571 024742'000137' 025416 -J"P--TH17EX u )EXIT' IF-YES'" ,.---------.--- .. -

~;3~'~ H7Z024746 00~204 Th17A1 INC R4 ,SUBTEST NUHBER=1<REFORHAT OK) 
~ 1~i3 02'7~0 012700 025472 "oy IISECRB~a.#RO .GET READ BLOCK ADDR 

1==.

' -'574 02£154 -U12710---000004 HOV---.ROCHD.<RO) ; .. 1 NSUREREAO-. COH"ANo-PR£UNT 
IJ ", 1575 024760 00~040 CLA -(RO) 'CLEAR CYLINDER 
~. 1576 024762 013740 001046 "OY VPSEC.-(RO) ,SET VORO COUNT TO FULL SECTOR 
", '1577 -024766-013701--001234 HOV--tuRDSKin.GET CURRENT ·OISICNiJitBe..-R==-=-::.::..------------
~~ 1578 02471~ OU6301 ASL R1 l '"AKE veRD INDEX 1==::. .~~~~ ~~~~~~-.. -~~~~:~-~O!~~O ~~: ___ ~~~~~UR1 )#-( O).! .... ~ ~~=:~~~~T. B~~!~~_.~~!~I .. 
t.. 1581 025002 004537 022700 JSR R5,DXFER ,READ SECTOR UITH BAD HEADER 

42 1582 025006 005737 001322 TST ERRFLG .ANY ERRORS? 
1583025012--t101003---'---- BNE'--.+8.--· iCONTINUE' Ir-~ES-
1584 025014 005237 001322 INC ERRFlG .SET ERROR FLAG IF NO ERROR DETECTED 
1585 02S020 000516 &R TN17fX .EXIT IF ND ERROR FOUND 

i-----151S6025022'-017703-153766 "oy--· -aDERRJiR3JL.OAD'ERROR-REGISlER :.:.=.---------------
co 

1587 025026 012702 000002 "0' .2,R2 .LOAD REFERENCE ERROR VORD 
1588 025032 Ol0203 tHP R2,R~ lIS THE DERR RIGHT? 

~i 1589 025034·-001170----- 8Nr---TN17EX jEXITIF--NO-'" ------- -----------------
1590 0,5036 005204 INC R4 .SUBTEST NUHBER-2(ERROR READ OK ) 
1591 025040 005037 001322 CLR ERRFLG .RESET ERaOR fLAG 

1'1 -'592 02S044'--01273T-'000016 025412HOV-IIRIIHC"O# ISECRB+8~J SPECIFY READ Ii ITHOlfrifEADTIfCifEcr 
1593 02S052 012700 025462 "oy IISECRB.RO .GET READ BLOCK ADDR. 
1~94 025056 004537 0,2700 JSR R5,DXFER .READ IGNORING HEADER IIORD 

I':;;; 1595 025062 -- 005737-'001322 TSr- ERRFLG-' -JANYERRORS? ....... - .. --.--.:......--------:-----. 

tlf;1 . 151t6 0,5066 001153 BNE T~17EX ~~X_I~ .. ~~ES ___ .__ .. 

~ 21 . c-J----,- .. ---.. ------.--.-----... ( a J 
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t 
• 1597 025010 005204 INC R4 ,SUBTEST NUMBER-3 <RUD IGNORI~!ii.JA ... D.uE"''',--",O, .. K~ _____ _ 

(j 159802507-2-012101 044312 MOY .OOBUF,R1 .LOAD BUfFERR ADDR IN R1 
D:-' I 1599 025076 004537 016736 JSR IS, FORMAT ,REFORMAT BUFFER fOR COMPARE 
r~_'60 0_02 510~_ 01370U_001050 MOy_' __ ~_O~WP ,_RO J S~EC I FY WORD COMPARE' COUNT 

~1. 1601 025106 004537 017106 JSR R5,DATCM' JCH,EC.K DATA 
D', 1602 025112 005737 001322 TST ERRFLG UNY ERRORS? 

" 1603 025116 001137 BNE TN17EX 'EXIT IF YES 
~ -'604 025120 005204------ INC---R4- ,8us'rEsf-NUi4BER=4(DirA IS CORRECT> 

D~! 1605 025122 OU5037 044306 CLR OOBUF-4 ,WRITE PROPER FORMAT ON SECTOR 

r-
~' 1606 025126 0050~7 044310 CLR ODBUF-2 , 

'
10 -'607 025132 0127(J0 0254S0 MOY----;HN17FB,RO j-beT-FORHAT CONTROL BLOCK 

.'11 1608 025136 OU5237 001176 INC SPECHO ,SET SPECIAL TRANSFER FLAG 
.12 1609 02~142 004537 022700 JSR RS,OXFER ,REWRITE CORRECT FORMAT 
~;: -'610 025146 005037 001176 CLR---SPECHO J-ClEARSPfcfAL-fRANsf'fR FLAG 
p~ 1611 , 

[;5; 1612 • 
r;;;j --'613 - -- --- --------- --- ----- READ' hOR ,HORCRC,O-nGDA T"Acifc-c-OHMANDVelfIFY 

Dr-;] 1014 
j,;1 1615 • • ~u~:~;___________ ! _____ _ 
1~:i'618 , 
Fi 1619 , 
~~-::-1~ . 1620 • 

'2; 1621 , 
[.",1622 , 

Di?6, 1623 025152 005737 001322 TST ERRFLG ,ERRORS? 
G] 1624 0251S6 001117 BNE TN17EX .EXIT IF YES 
~'"; 162~ 025160-oo~204 INC R4 JSUBTEST~N:.!U:"::M=-8-E-R-=-5-(-RE-F--0-R-M-A-T-0-K-)-------------
)~ lt2E 025162 OU5737 001064 TST OlD~DR ,DO ~E HAYE BAD READ HOR ROMS? 
i~ le27 025166 001113 BNF TN17EX ,EXIT WITHOUT ERROR If YES 
f;;! 162~ 025170--012700-uZHS6 MOY IIIiHSCtB,RO 'POINT TO"RffE--I:fDR .. H-DRCiic'-'~D-A-TA-'-D-A--'T=-A-C-R-C---------

~"~ 1629 025174 012760 04431~ 000002 HOY aODBUF,2(RO) ILOAD OUTPUT BUFFER ADDR. 
~ 1630 025202 013760 001046 000004 MOY WPSEC.4(RO) .LOAD WORO COUNT 
~;i 1631 025210"---162760----000004---0-00004 sLiif--a4,4(RO) ,iD--.)USY--fOR -EXt-RA-,fiTA 

~.:;;:i 1632 02~216 012701 044312 HOY aOOBUF .R1 'FORHAT DATA AREA 
~1 1633 025222 004537 016736 JSR RS.FORHAT , 
Gl-1634 02 5226----U627u1-- 000010 A 0"---118 ., R1 ,AD.)US-"--O-" trAREAFOR-EXTRA WORDS 
t~ 1635 025232 004~37 016736 JSR R5,FGRHAT 'REFORHAT BUFFER 

~r:;~ 1036 025236 O(J5237 001176 INC __ SPECHO !fLAG SECTOR __ ~H! __ !!'9~~ __ CH~NGE 
40 --16j7 025242- (J045j7- 022700 -':'SR- RS,DXfER )GO REFORHAT 

.~ 16j8 02~246 005037 001176 ClR SPECHD 'CLEAR SPECIAL COH~AND FLAG 
'''' 1639 025252 005737 001322 TST ERRFLG 'ERRORS? ______________ ' 
:"i 16~O 025256 001057- - - -BNE--YN17EX iEXIT IF -~ES--------------

~~~ 1641 025260 005204 INC R4 ,SUBTEST NU~BER=6(REFORMAT OK) 
~l 1642 025262 012700 025436 KOY IIRDHDBK .. RO 'POINT TO READ ALL DATA WORDS BLOCK 
r~.i1643 02526o----013760--001046-mm004 -HtY ~PSEC.4(RO) ,ENTER liaRD COUNT---------- ,~~~-----------
.~ 1644 025274 162760 000004 000004 SU, B a4,4~RO) JADJUST WORD COUNT 
~ 1645 025302 _ 013702 __ ~1:I1234 MO!. __ ~URDSK,~2 , SE~_ Uf' __ IN~Ul AD(JR~ __ 
, •. ,; 1646025306 OU6302 ASL R2 'USING CURRENT DISK ADDR 

.-;,;;, 161;7 025310 016237 OU1200 025440 HOY IBFTdlUZl.RDHDBK+2 , 
i~ 1648 025316. 005237 001176 IhC ___ SPECHO 'flAG ODD TR_A~_~J='~~_ 
,;';1 164(/ 025322 00'537 022700 JSR RS,DXfER ,TRY READING 

.~~ 1b~0 025326 005037 001176 eLR SPECHD .CLEAR SPECIAL COMHAND FLAG 
:-;;~ 1()~1 025332 0057j7 001322 TST ERRFLG .ERRORS? ____________________________ _ 
r~-t1652 025336- 0010£7 8NE TN17EX -,EXIT IF YES 

.,~ 1653 025340 005204 INC R4 .SUBTEST NUMBER=7(NO ERROR ON READ) 
r 

---_._------------------------' 
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).~ 

Ie.\ 1654 025342 016001 000004 HOY 4UO).R1 .SET'UP,FOIt DATA COHPARE 
C·: ·1655 -025346-0'10100-- HOY R1.RO , 

t-1 165 6 0253~0 005400 HEG RO I 
;~ 1657 025352 004537 017106 JSR R5.DATCH' .CHEACl DATA WORDS 
:-:;, -'658 lI25356-'-00'5737- -001322 TSt---EUti.G JERR-ORS"'?'::-:':-=":':---=-~:":::'------------------"-T" 

~~1 1659 02'5362 00101~ BHE TN11EX ,EXIT If YES 
:-~; 1660 025364 U05204 INC R4 ,SUBTEST HUHBER-10(DATA OK> 
:--;~--1601 025366'--0127GO--0254S0 HClY--"ISECFihRO jitEFORHArSEnOR'-::-:~:'::"::~-="::~--------------

t-;:- 1662 025372 OO~037 OU306 ClR ODBUF-' 'RESTORE SECTOR 
~1 1663 025376 005037 044310 ClR OuBUF-2 J 
r;,~t---- -'664 025402- 005237-001176 INC----SPECHO· JFLAGODO·-tONSFER=--· ------------------

)~~ 1665 025406 004537 022700 JSR R5.~XFfR 'RESTORE SECTOR 0 
-" 1666 02<412 005037 001176 ClR . SPECKD .ClEAR TRANSFER FLAG 
" '1667 025416-- 012737-:"" OU306--.JznlO tN17EIf HOy--IOOBUf~'.IIHSCCB+·2 .u ·--·IRElOAD·-lRAHS"'F""E"'R-·""A""D""b-=R-.-~-----------

~~~ 1668 02~424 012737 000004 025472 HOY IRDCHO.ISECRB+8.,RElOAD READ COHMAND 
:.: 1609 025432 004537 003342 JSR R5.TSTCTL lAND EXIT 
~;r- 1670 - .EO.------·-·-······--· 

t;;1\ 1671 , 
,,;~ 1672 • 
r O -·---·ll.73--·- .-.... --.- ... --. , 

~'- 1074 , 
----_._ ... - -_. ._----_ .. 

.1 1675 , 
::.",-'---'- 1676····----·-----··------- J ----

~'71 1677 , REAO riEADER.HEADER CRC.DUhDATA CRC BLOCK 
~~ 1678 J ••••••••••••••••••••••••••••••••••••••••••••••• 
'; i----- 1679' J 

)-; 1080 , 
1081 

,,:-----... 1682 
025436 000000 RDHDBKI .WORD 0 'TRANSfER AT SECTOR.HEAD 0 
025440 --044 312 .; IiORU-ODBOr---.c,UTPUT-lsOFHR-----·:.=::.::.....-=-.·------------:-------

~"j 1683 025442 177400 .~ORO 177400 JI/ORO COUHT YARIABLE 
!..: 1006 
; .. ,;r------ 1685 

.;~,; 1086 
t;7 H87 

025444 0000011 _IIORO 0 JCTlIHOER ADDRESS- 0 
025446'-000012 .IIOR012-·----jREAO·FVERYTHING -CQ'HTAlm 

j·,;------,6d8 - - --.- .... _- , 
)': 1689 , 

' •. ,~ 1090 , t-';' 1 1 -.-.------- . 
I.';, 0'11 J 

TEST 17 FOR'!A_T_C~.!!.!t_O_l_B_L..:.O..:;C-'-IC __________________ _ 

.;;'1 1092 , 
~l 1693 J 
i'.'1 H.96 -025l~o_tJUOOOu tNl1FBI .110110-0- 'DuSHiilI 
)~ 1 o'i 5 025452 044306 .W(lRO ODBUF -4 • DBAR-OUTPUT BUFFER 

i,:l '6~6 025654 177700 .IICRO 177700 IIIORD COUNT LESS O . .:.:N:.::E~S.::.E.::.C.:..TO::..:R:::H-=--______________ _ 
r··1697 025456-000000 .IIORO-·O--- ,cn INDER-·.O-

~~,:,~ 1698 025460 Ou0010 _kORO F"TCHD .FORHAT OPERATlO,. 

Ar" '~76~~ ...... -.--.. -- -. ..--.--.... ----------. 
~ . 

ai'~' 1701 J 
r;;; 1702 0,~450 ISECn-TN17FB 
i;-:~ '1703-- -.---.- - ,-------- ------

,(:: 1704 J , 
"I 170S. 
i"j 1706 

.'~.~ 1707 
tEST 11 READ t~Ml~O~8l~ 

t 

, 
f-;i 1708 

----1709 ---
1710 025462 000000 

J 
J 
.j------

TN17RB I .WORO 0 

~~ c ------_._-----'----------------_.-
Ii 

,OUSH =0 

) ~ \.. , , 
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• w 1711 025464 0/7314 .IIORD IDBUf1' ',INPUT StiFfER DEFAU~l"jTL..\C~A!j!Sl.!;E,----.:.'_' ________________ _ 
(J 171 Z--o Z-546{)17740 0 .IIORD171400 ,ONE SECTOR 1I0RD COUNT 

l) 11 1713 025470 000000 .IIORD 0 .OCYl VALUE m 17H_O?_5472 01100114 .1I0RD RDCHD JREA,-"D~C.":O.!:!I1.!:!I1~A~N~D _________________________ --:-

-. 1717 
wit-: ~;~~ : 

7 1718- J ------------------------------------------------

t". 1719 J 
" 1720 

~~- g~~----~--0-2-5-4~-2 ' 

1" 17':3 j,,: 1724 

J 

ISECRB=TN17RB 

~r;;i 17 25 J 
R 1726 J 
IJ 1727liRTTE PROTECT OVERRIDE TEST 
~~ 1728 
~~ 1729 
:,:: 1730 WRITE CHECK TEST 

),;, 1731 
~+--- 1732 ___________________________ ~ __________________________________________ ___ 
I;;J-1733 

~Sl 1734 THIS TEST VERIFIES THAT THE WRITE PROTECT OVERRIDE 
~j 1735 J COMMAND LOGIC FUNCTIONS PROPERLY. 
!~------- 1 7:' 6 '(NOWtf cHn.-I S -wlft f'f EN-off-TW-oisK ~-. T=H-E-S~E~C~T~O~R-T~O-B~F.------------------

)'~ 1737 J WRITE PROTECTED IN THEN DONE SO AND Nil DATA IS 
~I: 1738 IIRITTEN USING THE OVERRIDECOHHANO.THE NEII __ 
1,,1----- 1739 OATA IS THEN READ BACK AND CHECKED TO VERIF Y THAT 
D~ 1740 J THE WRITE OPERATION ACTUALLY TuOK PLACE 

f·-:;:~ .1741 
": 1742 

~':.~ 1743 J 

~~ 1i" J 
j:;-,.; -'745 J 

I)I:B 1746 J THE SECOND PORTION OF THIS TEST 
:%i 1747 J (SUBTEST NUMBERS 5-14) VERIFIES THE B 1748 J ---liR nE-cflEclcronc--oF-nle-21,.--:---'~:..-.------------------

D .. " 1749 FIe<ST A DATA BUHER IS FORHATTED AhO 

--_._------.-- ._--------

~ 1750 A NQRMAl WRITE COMMAND IS ISSUED. A WRITE 
f~;: 1751 ----C-HECKCO HM AN 0 - IS N EX T-US-(O A NO -C HEtKS-FO~R:"-'----------------

D~~ 1752 ERRORS ARE MADE.FINAllY THE DATA BUFFER IS 81 17~3 I'IOI)IFIEO AND TIIO "'RITE CHECK COMHANDSAf{~G~I..:.V=_E!:N_·.!..T~O _________ _ r., -17:4 INSURE THAT A IIR I TE CHECK fRROR IS GENERATED • 
• [4,1 1755 

f;;1 1756 J 
r.+---------1757-0Z5't.f40lfSU04 TNZO I ClR R4 ---------- - J INITIACiH-slfeTESr' NUIHlER..-----------------

i)~7; 1758 025476 004537 004276 JSR RS,R'OUEST JREClJEST 211 ' 
j;;i 17:9 025502 012701 044312 HOV IlOOS'UF,R1 JGET DATA BUFFER ADDRESS 
!4' 1760025506-004537-016736 JSR---RS,FORHAT-----J'FORMAT DATA -------- -=-------------------

1)';;1 1761 02<512 013737 001304 044310 HOV IIPRBIT,ODBUF-2 .. RITE PROTECT SECTOR ZERO 
~~ 1762 025520 005037 044306 ClR DDBUF-4 JSECTDR,HEAD HEADER =0 
r,;;r-----1763 02~524--012700 --025450 tlOY-- ill SECFS:tIfo-----J GfT ADDRESS OF- ONE -sHfoR- fORMrr-SLllCK 

D~~ 1764 025530 005237 001176 INC 5~fCI'IO ISET SPECIAL TRANSFER FLAG 
~- 1705 025~34 UU4~37 022700 JSR R5,DXFER JI/RITE PI(OTECT SECTOR 0 AND REFERENCE O::A:::T~A~ ______ _ 

1766 025540-005037' lJ01176 ClR SPECI10 ------IClEAR SPEC IAl TKANSFER- FLAG 
• 1767 025544 U05737 00132, TST ERRFlG JANY ERROKS? 

---------
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t1-
f"-. 1768 025550 001161 aNE nno .EIIT IF· YES 

(,! 1769 -0255"52-005"20. INC R4 • ~UBfEST NUit;..a .... E .... R= • .,..' .... ( ... V ... R""lf""E.-.P ... R ... O ... T .... E .... c,.T"""" ...... R".,If'"'E ........ o .... r::--z),--------
»~: 1770 025554 013700 001050 "0' POSVP.RO .ONE SECTOR WORD COUNT 

t>i 1711 025560 0127U1 044312 HOV IODBUF,R1 • &ET REFERENCE BUFFER ORl&I" 
i~ 1772 '02556 __ 0054U HEG un+ JCO"'P(E"EHT-"REFnENfE·-KDT-A;-tAr=~------------

t:-s I 1713 025566 005300 DEC RO .DECREHENT IIORD COUNT 
Ial 177' 025570 001375 BNE .-4 .CONTINUE IF NOT ZERO 
I1l -1775 . 025"572-'012700--OZ6336 HOV--IIWPO·R"tll.RO. GET' OVERI IDE - CB-AOORE""S-S 

) .~ 1776 025576 U13760 001046 000004 ~OV WPSEC,4CRU) .LOAD ONE SECTOR kDRD COUNT 
1'; 1177 025604 004537 022700 JSR R5.DXFER ... RITE O~ER PROTECTED DATA 
1.-11778 02~610" 005737 '--001322 'lST--'£RRFLG -'IANY -£RRORS1-'--"--'-'" .=..:.::.--------------
)~ 1719 025614 001137 8NE STN20 .EXIT IF ERROR 

r;;:: 1700 025616 005204 INC R4 ISUBTEST NU"8ER-Z(OVERIlIDE OK 0 
t;;T 1701 025620-" 1112700 '-023622"" HO'--IRDBUC+-6.RO iGET' ('fa: INDER-·e.narC8-UHfl-ETSSr-------------

t;,;< 1782 025624 005010 CLI (10) .CYLINDER-O 
r.j 1783 025626 013740 001046 ~OV YPSEC.-(RO) .DNE ~ECTOR YORO CDUNT 
r;;,: 1784 025632 - 013701'--'001234 -HD' --- CURDSK.R'---· .GET CURRENT DISICDRlVE'-

)t~ 1185 025636 0116301 ASL R1 .MAKE INDEX IIORD 
r,,": 1786 02561.0 016140 001200 MOV IBFT8LCR1h-CRO),SPECIFY INPUT BUFFER ADDRESS 
t; .. ~ 1787 025644 DO!-D40'-- ClR-----(Ro)--· .SECTOR.HEAD.O·--------- .=-:...:...-----.--------

t'-$ 171SS 025646 004537 02270U JSR R~).IOlFER .RUD OAf A FROM Si:CTGI 
~ 1789 025652 005737 001322 TST ERRfL& .ANT ~RRORS? 
t;;j '17Cjo 025656--001116---·'-' - 8Nr---UN20' iEXIl _ IF ERROI'---

);.' 1791 025660 005204 IHC R4 JSUBTEST NUMBER -3 
~ 1792 0,5662 013700 001050 HOY POSWP.RO .ONE SECTOR CO"PARE courlT 
t:,! '1793 025666--004537---017106 JSlr--R5.OATCMP iCOHPARE DATA '--'-' :~.;,;,,:.--------------

t ,;~ 1 N' 025672 00S7J7 001322 TST ERRFLG IANY ERRORS? 
r,ij 17~5 025676 001106 8NE STN20 .EXIT IF ERROR 
1;;1 1796 025700- -00')204 ---. - ..... INC--R4 JSUBTEST NUMBERio~CDlTl-nERRIDE ou 
~~ 1797 025702 005037 044306 CLR ODBUF-4 'REFOR"AT SECTOR ~ITH NO WRITE PROTECT 

':;,: 1198 025700 005037 044310 CLR ODBUF-2 • 
~,-r----'--1799 025712012700 - 02~450 MOY---IISECFB.RD iGET- ORI&lN AODR£U-OF--F"ORtfU-aLOtk---------

~.;:, 1aoo OB716 005237 001176 IHC SPEC"O 'SET SPECIAL TRANSFER FLl& 
~ 1d01 025722 004537 022700 JSR R),OXFER ,REFOR"AT SECTOR 
r.;:.1 -- 1802 025726-005o.n-001176CLR--SPECMO· .RESET SpECIAL -1I1NSFErn-,-;--:--

t§i 1803 025732 005737 001322 TST ERRFL.. .ERROT? 
13.1 1804 025136 001066 BNE STN20 .EXIT IF ERROR 
t;., 1805 025740--012704-'000005 fNllO' HOy--.5.R4 .SUBHST -"UMBU.·5"fftEfl:UUfUofl 

D;,-.; 1806 • TItE SUBTEST NUMBER IS FORCED 

~. .~:g~. ___ . __ . ____ . _______ ._ !u;~:E B~C~~~\~:~:,D~~~:~~~ 15. ___________ _ .i4 q 1809 J 

t-
~ 1810 025744 012701 044312 MO' .ODBUF.R1 'POINT TO DATA aUFFER 

41 1811025750--004537 --016736 ""JSIr--1l5.FORMAf iFORMAT DATA' BUFFER -- -.---.--».. 1812 U25754 013702 001050 ~OV PDSWP,R2 'COMPUTE LAST SECTOR kORD ADOR 
." 1813 025760 006302 ASL RZ • 
I .. : -181£025762--062702-044312 AOO--IOOB UF"iR Z • -.----- ---.------.. -.-.-----------------

~~~ 1815 025766 012742 117777 MOV D-1.L (R2) )MAKE LAST WORD ALL ONES 
f.;,~ 1816.025772 012737 177777 044312 HOY 1-1.boBUF .MAKE FORST VORD ALL 'DNFS . 
1;.1 1817 026000--012700---023610 HOV--IWRTBLK+·6.RD '-POINrTO'--VRITE-sLOn -lIfOll .... E .. SS"..--------------
.~ 1H18 026004 013710 001056 HOY RWCY~.(RO) .SPECIFY CYLINDER 

1b19 026010 013740 OU1046 "OV WPSEC.-CRO) .ONE SECTOR YORD COUNT 
~".?:.J.-------4820 OZ6014--·012740-~044312 HO'--'ODBUF,;';UO) ,'BUFFADDRESS--- ---------------

)F:" 1821 026020 013740 001054 "0' RDUSH.-(RO) .DUSH ADDRESS 
r:-;, 18:.!2 026024 00'537 022700 JSR RS.OXFER .ISSUE VRITE OPERATION 
f;";f-- '--'1823 026030 - 00573]-001322 TST---ERRfLG .ERROR SET?·-··------- ----------------

t:~'J H,24 026034 001133 BNE TN20EX .EXIT IF YES 

~ tfil . ~ _._ ....... _. . ____ .. _. ___ _ ·n-· --~) 
.. -._ .. --.. _-- a 
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D 
6 1825 026036 005204 INC R4 ,St).!tTEST NYJ!B~~.6(FIR..slJlRUJ:E'---"lO~K~)=_-:-:-:-_______ _ 
(';!182r026040-lI1273-7-000026 023612 MOV III1RCHK.IIRTBLK+8 •• LOAD IIRITE CHECK COHMAND IN IIRITE BLOCK 

.~1 1827 026046 012700 023602 HOV III1RTBlK.RO .SET UP TO IIRITE CHECK 
f31 11s28 026052 004537 022700 JSR RS,DXFER .GO .. RITE CHECK ____________________ ~ 
~ 1829 0260S6-00S73t-()013ZZ TSY---ERRFLG .ERROR SET? 

;)51 1830 026062 001120 SNE TN20EX .EXIT IF YES 
!7' 1831 026064 005204 INC Rio _ JSUBTES'L_NU~'_BER=1~!JJU_LE. _ _'_HECK O,~1(1)..,--:-:-:--_________ _ 
[If 1832 026066 u05337--uA;43fi DE.C--DDBUF JCH~NGE DATA BUFFER (FIRST BIT ONLY> 

~-;' 1833 J TO CAUSE IIR ITE CHECK ERROR 
t~ .1 ()34 026072 012700 023602 MOV ___ IIwRTBLI(,RO !SET uP fOR SEI;:_Q~D IIRI TE CHECK CO,!!M..!:!H~A.!!N~D _________ _ rwr·---- 1b3~ 026076 ---OlJt.53r- 022700 JSR R5,DXFER JGO IIRITE CHECK 

D:,;-] 1836 026102 005737 001322 TST ERRFLG JERROR fLAG SET? 
i~ .1837 026106 0010U4 BN~ __ STN20A JCONTINUE_IF YE~ 
:,-:- 1838 026110 005237 001322 INC ERRFLG JSET IT IF NOT 

~~: 18j9 026114 000137 026324 sTN20a JMP TN20EX lAND EXIT 
~'i 1 ()40 026120 005204 . STN20Al INC R4. SUBTES T NUMBE~:=J_!H_~~I!QILPEU.!;T_!..'E~D~)~ __________ _ 
:-;;-r------1b41 026122 Ul7703--152666 MOV iilDERR.R3 JGET ERROR REG. 

~~71 1842 026126 042703 137777 SIC 11137777.R3 JEXTRACT WRITE CHECK ERROR 
1;-, 1843 026132 013702 001302 MOY SEKINB.R2 .SET UP _ REFERENCE ~~ ________________ _ [:.1 1844 026136 0202U3 CMP---R2,R3 - ilolRlTE CHECK ERROR SET? 

~;,; 1845 026140 001071 BNE TN20EX ,EXIT If NOT 
~- 1b46 026142 00~204 INC R4 ,SUBTEST NUMBER=11(WRITE CHECI( ERROR SET) 
'- ---- 1847 026144 017703 15264/; MOV iilDERR,R3JfETCti ERROR REG AGAIN---

~:J 1848 0261~0 0437~3 001302 BIC SEKINB,R3 ;HAS~ OUT WRITE CHECK ERROR 
",1 1849 02615.. 005002 CLR R2 JSFT UP REFERENCE WORD 
r;-t-- 18~0 026156 ... 020203 CI'1P---R2.R3.i ANY OTHER ERRORSSET?------------------

Dt:~ 1851 02616U 001061 BkE TN20EX ;EXIT If YES 
Fi 1 b52 026162 00~204 ..... .. IH ___ R4 ... J SUB TEST NUMBER=12(NO OTHE~R~E~R~R~O~R_~S..:.,~SE~T!...)~ ________ _ 
~.r 1853 026164 - U(j5237 044312 INC OOBUf ,RESTORE FIRST DATA BIT 

3~: 185& 026170 013702 001050 MOY POSIIP,R2 ,CDMPUTE LAST CORE IIORO LOCATION 
[S 18 ~ 5 026174 006302 II Sl R 2__ J ___ __ _ _ ___ _______ _______ _ 
Iw1b56026176 062702 044312 ADD 1I0DBUf,R2 , 

I)." 1857 026202 0427 ... 2 100000 BIC IlBIT1S,-(R2> ,REMOVE LAST BIT Of DATA 
!,'0 1858 0262U6 00~037 U01322 ClR ERRFLG ,RESET E~ROR flAG 
'1859 026212-- 012700--023602 I'IOY---lIWRTBLK, RO J S ET Up--rOR WRI TeCHEC 1(-r;r-·' 

~-,j 
-~ 

1060 026216 U04537 022700 JSR RS.DXFER JGO WRITE CHECK! 1111111111111 
18b1 026222 0~5737 001322 TST ERRFLG JERROR SET? 

IJ-'-,-'---- 1 !S62 026226' -001003SNE--sr />;20B ,CONTINUE· IF-YES 
~~1 1863 026230 00~237 001322 INC ERRFLG ,SET ERROR FLAG 
:~ 1864 026234 U00433 BR TN20EX JAND EXIT 
l~or------1d65 026236 005204- STN2081 INC R4 JSUBTEST NUH-BER;'D(SECOND ERROR GENERATED) 

.~1 1eb6 026240 017703 152550 HOY iilDERR,R3 JFETCH ERROR REGISTER 
1,;:1 1007 026244 013702 001302 110Y SEKINB,R2 ,SET UP REFERENCE WORD 
~T 1868 026250 030203-- -. eIT--R2,R3 JljRITE CHECK ERROR--SE(?-----------
D~ 1869026252 001l.24 BEQ HaOEX Jun IF NO 
~! 1870 026254 005204 INC R4 JSUBTEST NUHBER=14(IIRITE CHECK ERROR) 
!~;T---;--------1871 026256--0U5037 ---001322 -ClR--- ERRFtG--------JRESET EKROR· FLAG------- . .-:::.:.:.::.=-=:.:.:;c=-:.:...-=-_______ _ 

D:: 1872 026262 U12701 .044312 MOV. II.OOBUF.1I1 J.E. NT .. ER BUF.f. E. R. LO .. CA.T.I.ON .FOR FORHA. T 
~ 1873 026266 013702 001050 hOY POSIIP,R2 JRECOhPUTE LAST DATA wORD LOCATION 
:4')1 1 874 026272 0063uZ-- AS':'--R2· J .... ------ - --- -- -----------'-'----------

~--::;-! 1875 026274 002702 044312 ADO ItOOBuF.RZ J 
i~ 1876 026300 012742 177777 HOV 1t-1,-(R2> JRESTORE LAST DATA IIORD 
;;T 11:177 026304- 012700--0~360l -MOY----IIIIRTBLK.RO JPOINTTOCOHHANDSliicK----

~~l 1878 026310 004537 022700 JSR R5,DXfER JCHECK CO"~ANO AGAIN 
c-, 187Q 026314 005737 001322 TST ERRFLG ;ERROR FLAG SET? 
~~--------1880 026320 001001 BNE TN20EX JEXIT If YES ----- ----

t:J 1881 026322 005204 INC R4 JSUBTEST NUHBER=17(WRITE CHECK 01() 
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~6 1882 026324 012737 000006 023612 TN20EI' ~OV IWRTC"D.WRTBLK+8.jRESTORE VRITE COM"ANO 

.,< 1884 . • C '883-0UiHz-1l04S-3'7-0(f3342 JS-It RS.TSTCTl .EXIT TO T~ST CONTROL 

J 1885 . • 
,'I ~8d6 ------------J~-----------------------------------------------

&71 1887 
f61 Hs88 
1'1 1889'--.:.1 1990 

tu ·,892-----

• • , 
J 
J 

• t-l 1091 

I," 1893 J 

TEST 20 WRITE PROTECT CONTROL 8LDCK 

t;~: 1H94 026336 000000 .,'ORC81 • .,ORO 0 JSECTOR.HEAD AOOR-O.O 
r,',,-'895 --026"31"0--04431 Z ~-VORD OD8UF J DBU·.OD8UF:.=--===-=.::.=-.--------------------

Ir,;; 1896 026342 177400 .WORD 177400 U'ORO COUNT -ONE SECTOR 
~ 18~7 026344 000000 .VORD 0 .CYLINDER ADDR-O 

r=~' 1898 026346--u00020 .VORD VORUo--'IiIRHE"OVERRIDEuCl),dfiND .'11 1899 , COC6.P11 1S-FE8-77 

~ ~:g~ _._._-----------_.- -;._. __ ._-_._------ ----- .------..-------------------------
);<;,: 1902 • 
'r;-;; 1903 
~., 1904 .--. 

• ~:~ 1905 
24 1906 J 
~ 190r J 

• ----------------------------. 

HE"~VRTTrClJMliDD.....:ST 
,~ 1908 , 

:-;; 1909 , 
i:;;,; -'910 • THIS TEST-VElfIrTE"SIIfATlRE"-KEIDn CAM BE IiRlTTEN 

~:~ 1911 • BY THE VRITE HEADER AND DATA CO""AND.(CRC). 
~l 1~12 , THE HEADER IS WRITTEN TO AN ERRONEOUS VALUE 
r:.1 -'913 'llS"ING-THE 'CO""A'ND ANG.lREN-CNORMACREAO--U'=-------------------

tt;;: 1914 • ATTE"PTED AND TKE PRESENCE OF THE APPROPRIATE 
~ 1'915 • HEADER E~R_~~~!.!~~L . .!~~~~_~~H.ECKED. 
!"i 916 I 
D~ 1917 J 
~~ 1918 • 
t7i' 1919 , 
tJ--'''" 1920 026350 00!004' TN21. CLR R4 IINITlALlZE SUSTEST NUMBER 

• 1~21 026352 004537 004276 JSR RS.RQUEST .REDUEST 211 
.c 1'122-026350-01270.,---0-'0-06 HOV--"ODBuF::"-i1l1 J"'n-DATIIIOFtElrrJJm;'~Jl~Nc-rA~D ... D--R.,ES...,S..-------------

~!" 1923 026362 013702 001040 "OY HAXSEC.R2 .GENERATE ERROREOUS HEADER 
f.:.i- 1924 026366 005202 IhC R2 J ___________ _ 
1,,,.1925026370-010221 tloY--- R2 .CRn. fi.OAD-INTC·IHJFFER-------

t~~ 194:6 026372 00~021 . CLR (R1 >+ J"HE CYLINDER HEADER ULIO 
4; 1927 026374 004537 016736 JSR R5,FORKAT JFOR"AT DATA BUFfER 

1928 026400-012700---027156 -HOY--"WI-ISCCB.KD 'GEHiRITE- SECTOR,HE'A1f,-ClrC'-CB 
1929 026404 013760 001046 000004 HOY VPSEt.4(MO) .INCLuDE HEADRfCiC IN FORKAT 

•• 1930 026412 162760 U00004 000004 SUB 14,4(RO) • 
,.,,1 . 1931' 02642U'-005237-0011 76- INC-- SPECtlD .. JSET--SPEcUCTRANSFE'ICFLA' 

t~j 1932 026424 0045~7 022700 JSR R5.DAfER 'PERFOR" SPECIAL WRITE OPERATION 

~.;;I 1933 026430 005037 001176 CLR SPECHO .. JClEAR SP .. ECIAl TRA,NSFER .FlA.' 
52 1934 02643,'-005737-001322 TST--ERRFLG .- fANY ERRORS?-'-- - -- .. ---- .. --- ~-------------

t <J 1935 026UO 001076 BNE TN2U .EXIT If YES 
t-z.;. 1936 026442 005204 INC R4 JSUBTEST NUKBER=HVRIlE FUNCTION OK) 
Fr-1937 026444 - --012700 -023622 HOY --ItRDBLk+6-,il[o--jGET CYLINDER ENTRY CB--ADORESS-~=-=-------:--------' 

t-J 1938 026450 005010 CLR (RO) JCYlINOER-O 
l-J 
\.:"1 • 

~ 
.... -.. - - --------------- ------. -1- .... -. 

\ -----f() , , 



~ 
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• • 1939 026452 013140 001046 MOV .,PSEC •• (10); ,ONE SECTOR .,OROC COUNT 
, , 19"i;0-0264S6 013-71I'-oof234 MOV CURDSK.R1 ,GET CURRENT DISK. 

1941 026462 006301 ASl R1 'MAKE VALID INDEX 
'"' 1942 _ 026464_016140 __ Q~1~t;l0 ~()V IB~JB_L(R1).-(RO),Spr;_CI~LH~~UJ BUFFER AODR~E:..!!S~S,--____________ _ 
I . 1943 026470 00504U CLR -(RO) ,SECTOR.HEAD=O 

1944 026472 004537 022700 JSR R5.DXFER ,ATTEHPT TO READ SECTOR ZERO' 
lUi H45 _ 026476 _OU5737_QQJ ~~? TS I ___ ~RRFI,._G ,_~ NY ERR()R S'L 

1946 026502 001004 BNE .+10. ,CONTINUE IF YES 
1947 026504 005237 001322 INC ERRFLG .SET ERROR FLAG 

, 1948 026510 000137 027152 JHP TN21EX ,EXIT TO TEST CONTR~O~L ________________ ___ 
[;:lH';9 026514 U1770:l 152274 MOY---ilDERR;R3 J GEi ERROR' REr. ISlER 
~~ 1950 026520 042703 077774 BIC 1177774.R3 .EXTRACT HEADER ERROR BITS 

,i",. 1951 026524 012702 000002 HOV __ 1I2.R2 '§ET_UPREFERENCE_E_!I~,!R __ ~QR!!.'D~ ____________ -
,.1 1952 026530 020203 -- -CMP R2,R:l JARE THE ERROR BITS CORRECT 

ti~-,,;1 195.3 026532 001041 BNE TN21A ,EXIT IF NO 
'5 19~4 026534 005204 INC R4 .SUBTEST NUHBER=i:(ENRt'R READ OK ) 
1.1955 02653j)--0177U3--,-s22'42 MOV---aocAR;1f3 ,'ET CORE-AOORESS-REi;isTER ~---l:!:!!-~ _______ .,---__ 

:>i"i 1956 026~42 013702 023616 HOY RDBLK+2.R2 HEY OR IGINAL OR IbIN AODRESS 
I~ 1'157 026546 020203 CMP __ R2.R3_ JARE !HEY_ EOU~t _______ _ 
ST - -'958 026550 OU103, BNE TN21A .EXIT IF NOT 

D"'! 1959 026552 005204 INC R4 .SUBlEST NUHBER=;)(NO DBAR INCREHENTATlON) 

~" 1960 026554 017703 152226 MOY .. 0I/CNT.R3 JGET 1I0RO COUNT REGISTER 
20 - 1961 02656£.1 0137U2--if23620 MOY--RDI>.LK+4.R2 .GET-ORIGINAi..-W-oifo--cou-iff 

8i" 1962 026564 020203 CMP R2,R3 ,ARE THEY EeUAl? 
f,~ 1963 026566 001171 BNE TN21EX .EXIT IF NO 
r", -'964 026570--005037--(flj13Z-2 CUf--ERRF(G ,RESET - ERROR --FU-' 

)~.l 1965 026574 005204 INC R4 ,SUB TEST NUMBER=4( NO 1t0R D COUNT INCREMENTA TI ON) 
'~i 1966 026576 013702 001042 HOY HAXHD.R2 ,NOW GENERATE HEADER USlhG _____________________________ __ 
--"1967 ------- ... ---- -. ---- -jSAO HEADADORESS------ . 

1968 026602 062702 000200 ADO IIHDINC.R2 • 
- 1969 026606 0102;)7 044306 HOY R2.0DBUF-4 'LOAD IN TO BUFFER 
f,,!'970 026612-- 012700--027156 ~OV--ilWHSCCB;RO .POINT TO IIRljE~l'-OCK 

)'~'1 1'i71 026616 005237 001176 INC SPECMD JSET SPECTIAL CO'"''''AND FLAG 
U~ 1~72 026622 U04~37 022700 JSR R~.OXFER ,REFORMAT SECTOR 0i 1973026626--0050.n--001176 CLR--SPECHO- iRESET SI-'EClAl -ctfitHANO- HAG 

.!"'I 197£ 026632 Ou5737 001322 TST ERRFLG ,ERROR FLAG SET? 
~ 1'175 026636 001145 TN21A1 BNE TN21Ex .EXIT IF ERROR SET 
!.::j 1'116 026640-00<204--- --- INC R4 ,suBl'esTNuHBER";'-S(SECOND FORMAT OK) 
t~ 1Y77 026642 017.700 023622 HOY IIRrBLK+6.RO .POINT TO READ BLOCK AODkESS 

I'''; 1'i78 026646 005010 ClR (RO) .CLEAR CYLINDER YALUE ~ _____________ __ 

~
;;; 1',79 0266S0- 013740-0U10 .. 6 ilOV--WPSEt:'~lRO) -jENTER-WORO COUNT. -(ONE.--SECTOiU 

;)41 1980 026654 013701 0012.)4 HOV • COQOSK,R1 JSET UP PROPER BUFFER ADDR • 
., 1981 026660 006301 ASL R1 , 

1Y82 026662--016140---001200 HCiY IBFTBL< R-·O.-(RO-) 'ENTER- INTO- REAliaf.ocif 
1903 026666 005040 ClR -(RO) JREAD SECTORO.HEAD 0 

_ 1981 026670 OO£5:l7 022700 JSR R5.0XFER .EXECUTE READ 
11 ,985 026674---005737--001322 TSr--ERRF[G-- -,ERROR-FlAS-SEn il 

1986 026700 001003 BNE .+a." JCONTINUE IF YES 
1,,1 1Y87 026702 UU5237 001322 INC ERRFLG 'SET IT IF NO 
r.;j 1'188 026706--000521------- -- BR-----TN21 EX' ,ANt'- Exit---- ----------
.~ 19~9 026710 005204 INC R4 JSUBTEST NUHBER=6(AN ERROR IS DETECTED). 
'r" 1C;yO 026712 U177u3 152076 IIOV aoDERR.R3 .FETCH ERROR REG. 

52 - 1'191 026716-042703--177775 BIC--1i17777S-.R3 JEXTRACT SECTOR- ifHffEif ERROR 
t'", 1992 026722 012702 000002 HOY lIi.R2 .SET uP REFERENCE ERROR IIORD 

:,\ 1993 026726 020203 CHP R2.R3 JDETEC TEO? 
; .. ; -''194 026730- 00111[1 BNE--TN21E.( ,EXIT IF NOT DETEc-rEi>-

a-,:~ 19'15 026732 005204 INC R4 ,SUBIEST NUHBER=7(HEAD HEADER DETECTED) 
r-" 0.::L ______ .. _______ _ _ _____ ._ " __ 0 __ •• .. 
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~ 1996 026734 017703152054 MOY IIDERR.R3·· I .ERROR REe AUIN . 
(,I 1997-'02671a-D0500Z- cLA R2 ,HT UP ttEFER"TN;';;C~E"""UO""R;nDr---------------

D;21 1998 026742 042703 000002 8lC 12.13 'MASK OUT HEADER ERROR 
MM 1999 026746 020203 CMP R2,R3 .ANT OTHER ERR~O~R~S~O~E~T~E~C~T=E~D~? _______ ~ ____ _ r=J' 000'026750-001100 "BNE TN21U fexfT,f"-YU-'-

I: 5 . 2001 026752 005204 INC R4 • SUBTEST hUfl8ER-10(NOOTHER ERRORS DETECTED) 
8 2002 026754 005037 001322 CLK ERRFlC .RESET EIllOR FLAG 
7' 2003 026760-00503r-0.n306 ClR--ODBUr-, .H-AKE--FfRSr-HUD£IrVI["1lJ 

t~ 200' 026764 013702 001044 HOY MAXCYL.R2 .CONFIGURE ILLEGAL CVlINDER ~ORD 
!9i 2005 026770 U052ul INC R2 • 
I'"i 2006 026772-010237--044310 HOY--R2,OD8UF"-Z nOAO- lLLEG'AL CYLINDER-nat 
I~ 2007 026776 U1270U 027156 MOY IWHSCC8.RO '~RITE NEV FORMAt ONtO DISK 

1,~,1 2008 027002 005237 001176 INC SPECMD .SET SPECIAL TRANSFER fLA' 
f,;j -'2009 027006 "004537--022700 JU--R5.UFU J ---- .-- -.- - ---.------.-.---. :--------------

Itt~14 2U1o 027012 005037 001176 Cll SPECMO .CLEAI SPECIAL TRANSFER FLA' 
'~I 2011 027016 ~0~737 001322 TST EIRflC ,eRROR flAG SET? 

.,. 2012 027022'-001053-'- --'-8NE---TN21ex- ,EXIT IF' YES·------------------------
)~ 2013 027024 OO~204 INC R4 ,SU8TEST.NUM8ER-11(REFORHAT CYL HDR OK) 

r.;.l 2014 027026 012700 023622 MIlY IRIlBLK+6.RO 'CET IoRlTE BLOCK ADDRESS 
r,:'j "2015 027032- -00501U'-- CLR--'(RO)'" - ,CLEAR CYLINOER-YALUE-----·------·--------

1';;1 2016 027034 013740 001046 IIOY WPSEC.-(RIl) nORD COUNT-ONE SECTOR 
~ 2017 027040 u13701 001234 MOY CURDSK.R1 .GET CURRENT DISK DRIVE 
§J 2U18 027044--006301 .------- A5I:---" -. 'hurVAlIOINOU-··-·-----

i) ~ll 2U19 027046 016140 001Z00 "OY IBfTBtcR1 h-(RO)"'ET GUTPUT BUFFER ADDRESS 
Gj 2020 027052 Ou5040 ClR -(RO) 'SECT~R,~EAD • 0 
~!! --2U21 027054 - -G01537 -- 022700" JSR R5 jDXFER .REAO SECTOR" -.--_ .. ItJ 2022 027060 005731 001322 TST ERRfLG .ERROR FLAG SET? 
'2/1 2023 lI27064 001003 8NE .+8. .CCNTlNUE IF YES 
I~.I 2024 027066-005237 -001322 IhC ERRFlC" 'J SET . ERRGR'FLAe -IF-"Nfi 
I~ 2025 027072 000427 BR TN21EX .AND EXIT TO TEST CONTROL 
~ 2026 027074 017703 151714 Moy iDERI.R3 'GET ERROR REGISTER 
r,.! 2027 027100" 042703-177776 B1C---.177776iR3 ,EXTRACT CYLINDER 'ElItOlBlf 

;',;,1 2028 027104 01270Z 000001 MO' .,.R2 .SET UP REfERENCr: ERROR 
~I' 2019 027110 020203 C"P RZ.P3 JARF. THEY EQUAL? 
I:.; -2G30 027112-- 00101r--'-' --. BNE--TMl1EX jEXIT IF'NO .... ---Il-' 2031 027114 005037 001322 CLR ERRfLG . .CLEAR ERROF FLAG If YES 
~ 2032 OZ712U U05204 INC 14 I I .SUBTEST NUMBER=12(CYL HDR ERROR DETECTED) 
3112033 027122'· 005037--044310 ClR--ODRUF';2 I! lSET UP' CYLINDER -HEADER-IiORb 

tr:;i 2034 027126 005237 001176 INC SPEC"D I .SET SPECIAL TRAMSFER fUG 

~!.~ 2ol5 027132 005037 044306 ClR ODBUF-4 .SET UP SECTOR HEAD HEADER VORD 
4" 2036 027136--0127uO--0254S0 KOY---USECFB.llD .GET" FORMn- BlOCIe-ORIelN-' .ill. 2037 027142 004537 U22700 JSR 15,DXfER .REWRITE KEADERS ffij-' 2038 027146 005037 001176 ClR SPECMO .CLEAR SPECIAL TRANSFER fLAG 
4l -20$9 027152-'-:004537-003342 INZn:rr-JSR--R5.TSTCTL Hxn:TO- TEST" CONTROl-· .. ·--

.'" 2040 , P . ~~!~-----.. ---.-... -.. -.-----.... - -~.- ----.--.---.----- .-------,-----,------
»t~ 2043 • 

R ~~:~.----------- ; TN1f WRITE HEADER,DATA.SECTDR.CONTROL 8~l~O~C~K~ ________________________ __ 

2046 • 
2047 • 

IJ 2048 0171"5f.--oOODUo- IIHSCCBr-iiiORD 0 100Sl!'-.On---
~9 2049 027160 044306 .IIORD OD8UF-4 .DCAR=OD8UF-4 

1,;1 2050 027162 177374 .WORD 177374 .WORD COUNT - ONE SECTOR +, WORDS 
f: .~-----. 2051'027164--000000-- ·.VORIrO --J CYLINDEICO--' :-=-:...::.:.:..-.:..:=-===---------------

IS~ 2052 027166 000014 .WORD WHSCRC ,kRITE HEAOER,SECTOR.CRC CO"MAND 
,-~ 

~ l::!.1 • C -.----.--.. -------- .-- -----CY- .. -----.--- 0 , 
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'/ ,-
l .... t 1 • 

(, '2 • 
I~ 3 • 7M.ECC TEST NUMBERS 22 » 25 13-10'-77 

m3; _4 • 
• 5 • 

I, 6 , 
~-1 

,'" 7 , r, 8 J 
t>-;-, 9 , 

;-;: 10 • 
t,~ n J 

t~.~ 1Z 
:;:, 13 • 
1'-" 14 , 

.-,~., 15 , 
V~ 16 ., ______ ~C=R~C~A~N~D~H=E~AD~E=R~C=O="~P~A~R=E~T~E~ST~S~~--____________________________________ _ 
I.!.~ H , 

t:", 18 • 
r;1 19 , 
~;'I 20 • THESE fESTS CHECk THE L04 Ie SOVEINNINS 
)~ 21 • THE DETECTION OF H~ADER AND CRC ERRORS.USIIG 
~ 22 • THEVRITE HEADER DATA AND CRC COM"AND,ERRONEOUS 
~;i "23 • H EADE U-. -NO 'C-RCC'HE'CK S-llfE: -'VR 1 t TEN-lN-YA-RIO'US:':~---------------------------

t;n1 d • COttBINATIONS.CHECKS ARE THEN MADE FOR PROPER 
~ 2~ , ERROR BIT SETTINGS. tJ --Z6' , - -------.--------, 

t;,., 2.7 , [1 Z8 • __________ u ______ ., ____________________________________ _ 

~j ~9 • 
»''',1:.0 • 

i];;i 31 027170 005004 TNZZ, ClR R4 ,SUBTEST NUMBER-O f,;t 32 -02717~0'!!'37 004Z16 J"n---Rs.nUE'Sl'- jlnlien-n,-:.------------------
•• ~'~} 33 027176 0127U1 044312 HOY .OOBUF .• R1 .LOAD BUFFER ADDRESS 

"~ 34 027202 004537 016736 JSR RS.FORMAT .FORMAT OAlA 
,,-35027Z06-00503r---0443Q6 tLR---ODBUF~ JlWtE -HEAOERSV'iLllJ------------------

t~ ~6 027212 005037 04'310 ClR OOBUF-2 J 
t;.] 37 027216 OO~Ol7 044312 ClR OOBUF _ . '~LEAR VOR"-_£OR __ "_E.ADER C:.;;I~C_C:::HE=C=.::K=__ __________ _ 
r;,1 38 027222--{I05237-001176 -INC--5PECMD i "SET SPECIAL CO""AND-mS 

t'~ 39 027226 012700 027156 MOY gllHSCCB.MO'GET TRANSFER BLOCK ADDRESS 
~Jj 40 .027232 U13760 001046 000004 HOY WPSEC.4(RO) , 'lOAD WORD COUNT r 41 027240--162760 --U00004--oo0-00-4 5U8---'4.4(RO) j"oOIFY-rOR-lIEAoEltSltIfC 

42 027246 004537 022700 JSR RS.OXFER .GO ~RITE BAD CRC CHECK 
43 027252 OuS037 001176 ClR SPEChO .ClEAR SPECIAL COMMAND FLA8 

:1 44 027256-'005737--001322 tSr---~RRFlG iANY- ERRORS?' -- . ....:...=~-----------------.,...-
45 027262 001067 8NE TN22A .EXIT IF YES u 

., 46 027264 005204 INC R4 ,SUBTEST NUMBER-HDAlA CRC ERRONEOUSLY VRITTEN) 

.. '47 027266-012737--000004---025"(12 ttflY--IROCttO.TSEcRB+S. ---,.-- HipUT- READCO"tO'NDIlftO-yRANSFEiCs;;:.;L::.,K:,..:..::.::..:------
-t~ 48 027274 012700 025462 HOY USFtRB.RO 'POINT TO READ 8LOCK 
~ 49 027300 013760 001046 000004 HOY IIPSEC,4(RO) .lOAD VORD COUNT -ONE SF-CTOa 

N ,0 027306--004537---'022700' JSR--RS,OXFER- itO' READ' ----------,------ ~~----------------------
tl7.:, 51 027312 005737 001322 1ST ERRFLG ,ERROR? 
I~~ S2 027316 001451 8EO TN22A • EX IT IF ,.0 

.~,,,,, 53 027320-'005204- - INC---'U -----, .SUBTEST-NUMiiU=l"(EUir.-occ-ui-IfEDl 
tl~ . 54 027322 017703, 151466 HOY iDERR.R3 ,GET ERROR REGISTER 

'.1 55 027326 0427U3 177377 BIC - # 177377. R3 .EXTRACT CRC ERROR 
1· .. 1 56 027332-012702 --'000400 HOY--- 8400,R2 -- '-jsn UP REFERENCE- ifORD,---....:-------~------

tl:i 57 027336 020203 CMP R2.R3JARE THEY EOUAl? 

01 
, L-----O ........ --.. ----- ,-- ._----. __ .- ._-_._-_.(\)--- -----_._ .. _---_._----

",,-, 

~ 

CJ , 



~ 
~ 

.~ ~ 

SMDIA-PIAC HACRO Y06-03 21-APR-78 00102 PAGE 7-1 

• • 58 027340 001040 SNE TN22A ,EXIT IF NO 

~ 5crOlt342-00S'2-04 INC' R4 'SUBlEST NUMBER-3(CRC ERROR ) 
t,2 60 027344 017703 151444 MOY iDERR.R3· ,GET ERROR REGISTER 

, 61 027350 042703 000600 BIC 1600~R3 'MASK OUT CRC AND DATA LATE ERRROR 
"~' 62 027354-005002 CLR---RZ'-' ,SE"-UPREFERENCE-ERROR II0R=-=D=-===-----------:--

D~' 63 027356 020203 CHP R2~R3 'ARE THEY EQUAL? 
16 64 027360 001030 BNE TN22A JEXIT IF NO 

~65027362-0U5204- -INC---R4"- JS.U.BiEST-NUH-BER=UNO ERRORS EXCEPT OATA LATE) 
t,o 66 027364 005037 001322 ClR ERRFlG ,CLEAR ERROR FLAG 

9 67 G27370 013702 001040 HOV HAXSEC~R2 JfO~HAT ERRONEOUS HEADF.R 11 
'0 68 027374-- 005202-'-- 'INC---R,' i' -.-... ----------.. -- . .-!!..!....---------------

tP,1 ~~ g~~!~~ ~~~~~~ ~~~~~: ~~: =!;~~~~~24 !~~~~RS~~~~DB~~~~:R~~;~INDER) 
'-71 027406 005202 INC----R2 . -- JHAKE 'B'AD-'--- .. -- ... -.--.-. .--------------

72 027410 U10237 044310 HOY R2~ODBUF-2 JLOAD INTO WRITE BUffER 
1"1 73 027414._012700_02715~ HOY '''HSCC~~RO HOAO WRIUu~lO~K .. A~[)!. 

, 14 027420 005237 001176 INC SPFCHD JSET SPECIAL TRANSfER fLAG 
75 027424 004537 O£21DO JSR R5,DXFER .GO ~kITE HEADERS 

,., 76 027430 005037 001176 CLR SPECI'ID JCLEAR SPECIAL TRANSfER fLAG 
l",: 77 027434- 005737-001322 TS1'---ERRFL~G' JANY ERRORS?--" .. ------- .--------------. 

D;;i 78 027440 001£02 BEQ e+6 ,CONTINUE IF NO 
~ 79 027442 000137 030152 TN22AI JHP TH22EX 'EXIT If YES S-- '80 027446'- 005204--'- - I NC---R4 ..... ,SUBTEST NUHBER;S(BOTH HDRS INVALID) 

.~: 81 027450 012700 025462 HOV". 1. SE.CRB~RO 'GET ONE SECTOR READ BLOCk 
~ 82 027454 UU4537 022700 JSR R5,DXFER HoO READ SECTOR ___________________ _ 
"83 027460---' 005737"---001322 TST---iRRfLi.-- I ERROR 51--· .. · -- --_. 

)'" B4 027464 001766 BEQ TN22A HXIT IF NO 
J;l 85 027466 005204 II.C ___ R4 . __ . • SUBIEST NUHBER=:.~~!=!!~OR DE.!.T=-E=-C.!..T!:CED~) ___________ _ 
1,..1 86 027470'-017703--151320 HOV .DERR.R3 .GET ERROR REGISTER 
.~ 87 027474 042703 177775 BIC 1177775,R3 'EXTRACT ERRORS 
!B 88 027500._.012702. __ 000002 .tlOY 112,R2 .~SETUPRl:fEREN~E !:.E~R!!RO~R-,II~O~R~D~ _____________ _ 
f;1 09 027504 020203 CtlP R~,R3 JARE THEY EOUAl? 

1);;,< 'iO 027506 001355 8NE TN22A 'EXIT If NO 
~ ~1 027510 005~U4 INC R4 ,SUBTEST NUHBER=7(SECTOR ERROR DETECTED) 
t-;:: 92 027512 .. 00503,-001322 -CLR--:ERRfLG'CLEAR GENERAL-ERROiCFiTG:~~!!-=!.~~':.!:!.;~---------

al~\} 93 027516 G0503; 044306 CLR ODRUf-4 HIAKE HEADER 11 VALID 
t,:1 94 027522 012700 027156 "C,Y __ 'IIHSCCB.RO,GET_.TRANSFER B~OCK~o!l~ES.~S _____ ....:-.. ________ _ 
~ 95 027526--005237'-001176' INC SPECKD 'SET SPECIAL COHHAND flAG 

D~. 96 027532 004537 022700 JSR R5,OXFER IGO IIRITE HEADERS 
,,"I 97 027536 0050:)7 001176 ~LR ___ SPEOID JCLE~R SPECIAL COMH~N.fl flAG 

~o 98 027542"005737"--001322 TST ERRfLG ;ANY ERRORS? 
~~ 99 027546 Ou1335 BNE TN22A ,EXIT If YES 
;~ 100 027550 00'204 INC R4 ,SUBTEST NUHBER=10(WRITE HEADERS OK) r.;i 101 0275~2 '-'''U12700-'025462 tlOy--'IIISftRS,RO JGET' ONE' SECTOR- READ-8LOtK-A-DDR~.:""'::~~----------

i7.1 102 027556 004537 0,2700 JSR R5,DXfER ,GO READ SECTOR 
t~ 103 027562 UD5737 001322 TST ___ ERRfLG 'ANY t:RRORS? _____ . 

~4" 104 027566-"001725---'-'-'--' BEQ- TN22A ,EXIT If NO 
D,41 105 02 7 ~7U 005204 INC R 4 0 'SUB TEST NUHBER=11< ERROR S DETECTED) 

q 106 027572 017703 151216 HOY QDERR,R3 'GET ERROR REGISTER 
i.,,: 107 027576--'042703'--177776 8IC----1I177776,R3 .eXTRACT ERRORS---' 
D~ 108 027602 012702 u00001 tiDY 11,R2 ,SfT UP REfERENCE ERROR lIoRD 
~ 109 027606 020203 (tiP R2,R3 'ARE THEY EQUAL lB 110 027610--001100-------- BNF--TN22EX JEXIT If NO 

t;'" 111 027612 0052u4 H.C R4 ,SUBTEST NUHBER=12<TRK HDR DETECTED) 
~~ 112 027614 017703 151114 tlOV .OFRR,R3 JGET ERR Ok REGISTER A'AIN 
i"': 113 027620 042703' 000001 'BIC-- 11 ,R! ;tlASK OU r TRACK HEADER-ERRifR'-

.~ .. 114 027624 005002 CLR R2 JSET UP KEfERENCE ERRuR IIORD 
~-.:c ___ _ -----------_.- -- .. -------- ... _-- -----. - -'- .. _, .. _._ .. 
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~. 115 027626 020203 CHP R2.R3 .A.ETHEr· EQUAL? . 
(,! n6--02763a--001150 BWe tN2ZEI ,EX IT IF NO 

tr.l 117 027632 005037 001322 CLR ERRFLG' .CLEAR ERROR FLAG 
~ 118 027636 005204 INC R4 ,SUBTEST NU"BER-13(NO OTHER ERRORS SET) 
'-1 119 027640-0G503r-O.-010 ·CLR ODBUF-Z 1-I'IAKE-'OCI<HHDER VAlIll 

t:7.i 120 027644 013702 001040 HOY "USEC.R2 .FORHAT BAD FIRST HEADER 
J.i 121 027650 00~202 IttC . R2 . I 
!;T ---122 027652-010237-04(306 I'IOY--R2JiODeuF-4 jlOAD -UU·O -SUfFERAREA 
t~ 123 027656 005237 001176 INC SPECMO .SET SPECIAL CO"MAND FLAIf 
~ 124 027662 012700 027156 HOY IWHSCCB.RO IGET TRNSFER BLOCK 
r,;r 125 027666--004537"-- 022700 JSR-- R5,OXFER I GO _RITE HEAOER-
p~ 126 027672 005037 001176 ClR SPECMO JCLEAR SPECIAL CO"MANO FLAG 

r;:j 127 027676 005737 001322 1ST ERRFLG .ERRORS? 
~:l -'2~ 027702 --001 123--- BN~ TN22U-·· -,EXIT IF YES'··' .... 
t~ 129 027704 0052U4 INC ft4 .SUBTEST NU"BER-14(HiAOERS WRITTEN OK) 
~ 130 027706 012700 025462 HOY IISECRB.RO 'GET ONE SECTOR READ BLOCK 
t;~' 131-02771l--0U4537-1l22700 JSR--·R5.DXFER j- GO- REAO---"----- . .:::.:..:.~~=-=~--------------
)~ 132 027716 OU5737 U01322 TST ERRFLG .ERRORS DETECTED? 

:-;:;1 133 027722 001S13 BEO TN22EX ,EXIT IF NO 
;,,;·'34 Oi 7724 OO~ 204---INC--- R4 ISUBTEST NUMBER-1S(ERROR--l)ETEU-EOr-

.~:,;-' 135 027726 017703 151062 MOY .OERR.R3 ,GET ERROR REGISIER 
~j 136 027732 042703 17777~ BIC 1177775.13 .EXTRACT ERROR 
t::~'.,. 137 027736--012702-000002 HOV---,i.RZ- ,SET -UPREFEREHC'e-ER1lllTliIl1UJ 

.'" 138 027742 020203 CMP R2.R3 JARE THEY EOUAL? 
~, B9 027744 001102 BNE" TN22EX IEXIT IF NO 
;;:-! 140 027746 --00~204 ___ H___ UC--R4 ,SUBIEST HUMBER=f6THOJr.TA(1)' ........ E-pJER"'R ..... O ... R..-.o .... e ... T ... E7>"c'ff,H 

)-;;."1 141 027750 0177U3 151040 HOY ilDERR.R3 ,GET ~RRuR REGISTER AGAIN 
G:~ 142 027754 042703 000002 BIC 12.R3 HUSK OUT CURRENT ERROR 
"H' 143 027760 - OOSOlJZ---- CLR--R2 JSET- UP KEFERENCE-ERROlrliORD 
t~ 144 027762 020203 CMP R2.R3 ,ARF. THEY EaUAL? S 145 027764 001072 BNE TN22EX .EXIT IF NOT 
".j.----- 146 027766 -005204-------- INC--R4 - ---- ISU8TEST NlIHBER:r17(NO--onrER--rR"ROl-n 

!l~;;1 147 027770 U05037 001322 CLR ERRHG IRE SET ERRRO flAG 
i,,; 148 027774 012737 U00022 044312 HOY 122.00BUF IMAKE HEAOER CRC IIORO INVALID 
;::;t- 149· 030002-- 00503r-044306- CLR--OOBUF-'- 'HAKE- HEAOERS-YAcrO------·-------
D:i-'; 150 030006 005037 044310 ClR OOBUF-2 , 

R 151 030012 U05237 001116 INC SPECHO .SET SPECIAL COMMAND FLAG 
" --'52030016-'-012700--027156 MOY--,WHSCCB.RU ! JPOIHY- TO COHMANO-BLOC-K:;:.;..:=---------------

t~ 153 030022 004531 022700 JSR RS.OXFER ! IGO WRITE BAD CRC CHECKCHEADER) 
~ 1~4 030026 OOSOJ7 001176 CLR SPECHO ,CLEAR SPECIAL COMMAND FLAG 
, •. ,1 155 03003Z-- 005737---001322 Tsr---ERRFLG JANY-ERRORS? ---------- :-=---------------

);~-;-I 156 030036 001045 BNE TN22El 'EXIT IF ERROR 
~ 157 030040 005204 INC R4 .SUBIEST NUMBER=20(RE~RITE O=K~) _________________ _ 
.'1 158 030042---012700--025462"" MOY--USECRB.RD JGET ONE SECIORREAD aLOCK----

159 030046 004SJ7 022700 JSR R5.0XFER .GO READ 
160 030052 005737 001322 TST ERRFLG ,ERROR DETECTED? 

J------161030056----00143S---- --- BEO--TN22EX-- JEXIT IF NO· _ .. -----. 
~:~.~ 162 030060 005204 INC R4 0 ,SUBTEST NUMBER=2HERROR DETECTED) 

" 163 030062 017703 150726 HOY .OERR.R3 1-_'.- 164030. 066----042703--177310 81C--1177376-.-R...,3~--jC[n,CERRORS-NorTEs.,re-O--·HERE -----------
tGo 165 030072 U127U2 000401 MOY 14011R2 ISET UP MfFERENCE ERROR kORD 
. -, 166 030076 020203 'MP R2,R3 IARE THEY EaUAL? 

;.. 1671)30100----001024------- ---SNe--'TN22EX ,EXIT IF-NO' ------
.~';-;I 168 030102 005204 INC R4 I SUB TEST NUHBER=22(CRCHDR ERROR> 

~-,1 169 030104 017703 1S0704 MOY .DERR.R3 IGET ERROR REGISTER 
!;:'---·---170 030110 U42703-000401- BIC--"401,R3 -'HAS!\. OUT CRC ERROR------------·-

.•. ' 171 030114 005002 CLR R2 'SET uP REFERENCe ERROR IIORO 
" . ~~ ,G·~_ ._.---.------ -----< ) __ '_'_m___ \-ll-----/ 
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• • 172 030116 005037 001322 ClR ERRFl' JRESET ERROR Fl.JA!!G!--_______ -----------
C:.I 173-030122-020203 CMP R2,R3 JANY OTHER ERR-ORS? 

>j 175 030126 005237 001176 INC SPECMD 'SET SPECI'ID flAG 
'b"~ 174 030124 001012 BNE TN22EX JEXIT If, YES 

~ 176'-030132-012700-025450 MOV--riISECF,B.lRO JGETfORHA,T,B,L-DCK ADDRESS 
Dis 177 030136 004537 022700 JSR RS.DXFER IGD WRIT HEADERS 

6 178 030142 005037 001176 . ClR SPECHD ICLEAR SPECIAL COMMAND FLAG 
1 179 030146--004537-003342 JSR--RS.TS'rCTL IRETuiftCl'o -TEft-CONTR~O!..L2:.!..!!..!!---------~------

~~~ 180 030152 005237 001322 TN22EXa INC ERRFLG ISET ERROR FLAG 
~l 181" 0301 ~() __ !l00773 .. __ .. __ . .()R. ____ ~-8. JAN~ ~ETURN __ .. _ 
t:j 11S2 

•. 111 183 

lli";';:j 184 
.' .--------------" .,1 185 

D: .. l 186 

J 
J 

l!.1 187 
;,,!188 ____ ~ __ ----~--. __ --------------~J------

I 

D~I' 189 
I'" 190 
i'''1 191-----.. 

• :-;;'1 192 

r,) H~ 
07.1 195 

R 196 
[;;1 ,.,,7 

D':;;.1 HI! BAD SECTOR FLAG TESTS TN23 
r,1i 199 
rr-~OO------·--------------·~---------------------------------------------------

.,;1 201 
Ir;i 2U2 
i,,1 203 ---------------------.: -------------,---------------------------

~~ 204 THIS TEST CHECKS THE BAD seCTOR LOGIC. 
~ 2u5 BAD SECTOR BITS ARE ADDED TO HEADER WORD a1 
!;;: '2l16" OF SEC-TOlf-o.IfEAO-o.-TRAcK 0 AHD A READCOHM~-A....!N~D-----------------

D2i1, 2U7 IS"ISSUED.THE FIRST CHECK IS TO SEE If THE BAD 
~ 208 SECTOR 81T IS SET IN THE ERROR REGISTER(DER~) 
!Jli -2U9- I T·HEDAlAIS-THEiCtGi1·P·AREO-·i/rT"iOATA··--·--=~----------------
D~ 210 I PREVIOUSLY WRITTEN ON SECTOR ONE TO 

~.;;; 211 , INSURE THAT THE READ TOOK PLACE FROM SECTOR .~O~N~E=--_____________ _ 
[~1 i:12 J NOT SECTOR ZERO. -----------.-... - __ ._n 

.~ ~13 

.~~H --- ------ ---.--.. -- ... -----".-.--... -------------------
G'l 217 I 
t~,1 218 , 

--_._-_._--_._ •.. _--- -----------... --.----------.--

D3 219 J 
H ,20 I. 
r.;;-: -----a 1 J 

I:;;j 222 030160 005004 1,,231 CLK R4 JSUBTEST NUKBER=O 
f"i 223 030162 004537 004276 .ISR R~_,RQ_UEST JR~.QU_E.~T~1!._. . .. 
:o,! 224 0301'66-005031-04431'-6 CLR ODBlIF-4 J!lAKE FIRST HEADER VALID 

0'71 225 030172 013737 001276 044310 MOY BAfl8ITlODBUf-2 JAOD BAD SECTOR 10 BITS 
~, 226 030200 012700 025450 HGY DISFCFS,RU JGET FORHAT BLOCK ADDRESS 
-. ------- ?-27 030204 013760 001046 -oooiJO"-----HOV WPSEC,4(R05--',ADJUST -WORD COUNf·---=-------------

•• ',~ 2tB 030212 005237 001176 INC SPECHD JFLAG SPECIAL TRANSFER 
C·'! __ . __ " 
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, / ,- .. 
r'\ 229 '030216. 0.04537 . 022700 JSR R5.DXFER ., GO REFOR~AT ItAlA' ; 
r. 230- 0302'2Z-00~03r-001176 CLR SpEChD ,CLEAR' SPEC,IAt: TRANSFER FUG 
t~ 231 030226 00~737 001322 TST ERRF'("· JANY ERROJl'!; 9N FORlUfTING? 
~ 232 030232 001027 BHE TN23A JEXiT IF' YES ' . G 233030234-00S2u4-' -.-.-.. tNC--R4' , SU81EST'NUMStr-11l ... E'YF"'ORK;Mu .... T ...... O""K .. ) .;1 234 030236 012737 UU0001 024652 MOY 1I1,ISECIIB i"AICE DUSH -SeCT(;R ON~ 
i"j 2j5 030244" 013701 001046 HOY IiPSEC.R1 . H.ff "ORO CCUNT 
,;; 236030250--012702-- 044312' I'IOY--. -#O(lBUF:;~:Z TpOItH Ri--ro"OUrPUTA'R'n . 

, t-::-' 237 030254. 0127U 125252 MOY 11125252. <RZh JFORhAT OA TA' • 
f91 238 030260 . 005201 INE R1 JlNCREH.ENT<DECRE"ENT) LOOP COUNT 
",,1239 030262- 001374-----.. BHE--·.-6 ,REPEAT IF ·NOT-OONE--·-=~-=--=::..:.:..~-----------
.~ 240 030264 012737 044312 ~24654 "OY 1I00BUF.ISECVB+2 ,LOAD OUTPUT BUFf'ER. 
t1 2., 030272 012700 024652 HOY IISEua.RO ,GET ONE SECTOR i.RITE BLOCK ORIGIN 
in' -242 030276--0U4'537 --022700 JSR--RS',DXfER "0 'dITE- KN~IIN- .i)U{---...:::.::::.::..:::;;.;....~~=.::.::..----------

)--;~: 243 030302 U05037 024652 CLR ISECIIB ,REMOYE SECTOR 111 ADDRESS 
;;~'; 244 030306 0057::'7 001322 TST ERRFU. ·,ERRORS? 
;;,:1 24~ 030312-001104-- TN2na-BNE -- TN23EX·-----'EXnlfYE~-- -----.. -

1);;;'1 246 ~30314 00')204 INC R4 ,SUBTEST NUM8ER-e:CVRITE ONE SECTOR ONE OK) 
r;;.l 247 030316 U1.2700 0~5462 HOY JilSELR~.RO .GET ONE SECT~~_ .. RE.~~.~OCK 
r,;1248 030321-005020 -'CLR--(ROh- -- ,HAKE OUSH -0 .~ 

.;;: 249. 0~0324 01371.i2 OU1234 HOY CURD~ .... R2 ,GET CURRENT DISK HU"BER 
~ e50 030330 006302 ASL R2 J HAleE VAllO INDEX 
r;·,!-· 251 030332 -- 016210-U01200 ... C.Y·--IBFTBL(R·n..-nmr-JENTER PItOPERBUfHR-ADDRESS 

)7.1 252030336 005740 TST -(RO> .RELOCATE POINTER 
~ 253 030340 004537 u22700 JSR R~,DXfER ,GO ATTEMPT A READ ON SECTOR 0 
!;;i -"'254 030341. -. 005737-001322 'TST---ERRFlG' TERROR? .- ------.... -=:..:..::.:.:.-=-------------

t---;:· 255 030350 001003 BHf .+8. ,CONTINUE If NO 
~ 256 0303~2 00~237 001322 INC ERRFLG ,SeT ERROR FLAG IF NO 
~, -257 030356 -.. 0004e2-'·-·· - uR ----·lN23EX ,EX IT···'·- ----.--- -----------------

2';~J 2~8 030360 005204 INC R4 • SUBTEST NUMBER-3URROR OCCURRED) 
~l 2~9 030362 0177U3 150426 HOY .DERR,R3 ,GET ERROR REGISTER r,-,L--- 260 030366 '042703-'57777 BIC---"'57777.R3 .EXTRACT 'ERRORBU--' --------,------

;:;;' 261 030372 012702 OlOOOO HOY 1120000.R2 ,SET UP ERROR RefERENCE 
G";' 262 030376 020203 C"P R2.R3 JARE THEY EQUAL? Gt-- --263030400-.... 001051----- BNe--TN23EX- ,EXIT IF-'NO-' .~ ____________ ~c:.....-__ _ 

.,~ 264 030402 005204.' , INC R4. .'SUBT.E.ST N.U"BERa4(SAD SECTOR FLA"ED) 
;:1 26$ 030404 '017703 150404 HOY .DERR.R3 .GET ERROR REGISTER AGAIN 
f~;:' 266 030410-042703-----020000 BIC---/120000~R3 HUSK' OUT- ERRORBIT--' =---------------

»~-::-: 267 030414 005002 ctR R2 .SET uP REFERENCE ERROR II0RO 
~i 268 030416 020203 CHP R2,R3 .ARE THY EDUAL? 
~ <.9 030420·-001041--··---- •• E---TN23EX" ,EX IT Ir'NO' .. 

• 41 270 030422. 005204 INC R4 ,SUBTEST NUMBER-5(NO OTHER ERRORS SET) 
., 271 030424 017703 1503~2 "OY .DUSH,R3 .GET OUSH 
;", .. . 272 030430 ·U42703-170000 '8IC-- 11170000iR3 iEXTRACT SECTOR -ANO'-H£'AO·-.-OoaE'SSU 

~~~ 273 030434 00573i 001246 TST SKPBAD .SKIP OYER BAD SECTOR? 
j:.:: 274 030440 001033 BNE TN2:!C .LOOK FOI< ABORT I~. NO. ____ .. 
~. 275 030442--'(j12702--00000Z -HOY'--' /l2,R2 .SET uP REFERENCE ERROR IIORO 

~7,' 276 030446 020203 CI1P R2,R'5 JARf THEY EDUAL? 
~ 277 030450 001025 BNE 1N23EI JEXIT IF hO 
I'" '278 '030452'-00~204--' lN2381 INC--R4 ,SUB IHT-NilM8ER=6'HlffSH'-OK) 

~:~ 279 030454 005037 001322 ClR ERRFLG ,CLEAR GENERAL ERROR FLAG 
l~ 280 030460 005037 044306 ClR OOBUF-4 '"AKE BOTH HEADER VOROS YALIO 
:.) "£81 030464'-005031"-04431DClR'--OOBUF~l, - .----.--, 

»'--,1 282 030470 012700 025450 " HOY IIISECFB.RO JGET FORHAT TRANSFER BLOCK 
S~ 283 030474 01.15237 001170 INC SPECHD ISET SPECIAL COI1I1AND FLAG r, i '284 030500004537 -022700 JSR--- RS,OXFER -HO REFORHAT SECTOR ... • ~"i 285 030504 005037 001176 ClR SPfCI10 IClEARSPEC III COMI1AND FLAG .'. 

"J t:', ___ ~~ u •• - ........... ----.- .• '--- ('~'r-l --, 
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C) 
v 286 030510 005737 001322 TST ERRF'LG JANY ERROR!.!!Su? ____________ ..:..-________ _ 

~' i87 030sTr-i:fU1003-- BNE TN23EI JEXIT IF YES 
.' 288 030516 005204 INC R4 • SUB TEST NUMBER-7tREVR ITE OK) 

, 289 030520 005031 024652 CLR ISECVB JHAKE DUSH WRITE BLOCK=O 
r.1 290 030524-004537--003342 1N23EII jSR RSi"tsTCTL ,EX IT TO--TEfT CONTR'.!/O""LA.:::!L..---------------..,..-

~"1 291 , 8 292_. __________ _ 
i 7; 293 • 

D;;-j 294 • 
IT'I' 29S 030S30 __ U12702 __ ~0J:!Q01 TN23CI HOY __ "1_~R2___ .S~L~_~_IT_!:cER~E~N~C~E=__ _________________ _ 

~" 296-030534 020203 CMP R2.R3 .OK? 
It" 297 030536 001372 BHE TH23EX .EXIT IF NO 

~.,. 298 030540 000744 BR TN238 .CONTINUE ~I'-!-F---.!Y~E~S'__ ___________________ _ 
i~,i 299-- - - .-----

;)'-;-;~ 300 • 

F1-~g~ --- -- -- • -------.-.-.-
DB 303 • 
~ 304 •. ___ _ 
i~':J 305----- J 

), ,.! 306 • 

i~ 307' .~----------------------------------------~J 308 ,-e 
:)."1 309 

ffiJ ~~~-------------------~,-----~----------~-------------------------
t"" 312 , H :)13 J 
i;;j~----314-

t)';l 315 • 
Gl 316 • _______________________________________________ __ 
1,: -317 ,--

D8 318 J 
j,,1 319 • 
t:;t 3,0 , 

:,)':j 321 
~I ~l2 J RTZ SEEK TESTS 
:" 3£3 

I,~ 324 
t;;j 3£5 , 

~o' 326 THESE TESTS-CHECK----rtfERYZ COMMAND 
Ii" 3<':7 J FOR 2- AREAS.THE FIRST SECTION VERIFIES 

i~, 32R • THHAT THE DRIVE IS INDEED POSITIONED 
i"i3t:9 • ON TRACK--,f AFtER--AN-iftz~-S-EfONiflY--T-HE~C=-=O~Nc::::D=-=I-=T-=I-=-O~H-=-S-O=cF=---------------· 

i.)':il 330 • THE SEEKING FLIP FLOPS ARE CHfCKED (DSHY> DURING 

.~-----m ___________________ , AND AfTE~_ !_~~_Rl~~°J'lHAN'?__________ -

r,+--3:)~- • • 
a-:.; 3~6 J 

H 3:3 7 , ,-..--__ . i.3 33R 1l30s--n--005004 THZ4 I CLR -U------------'sITiHesTN1H'BE-R=O 
':.31 3:)9 030S44 OU4537 004276 JSR R5,RQUEST .REQUEST 211 
~ .)to 030550 013777 001044 150232 HOV MAXCYL,aOCYL .GET I1AX CYLINDER YALUE 
c 31.1 -030550--10577r-150216 TSnr-----;OCSR-- iFOR-I1ATTER -READY--------- ------------------. 

,. : 342 030562 100033 BPL TN24C JEXIT IF NO 

---------_ .. -----_ ... ---- ----------------- ---- -----... 
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~ 343 030564 005204 INC 14 ,SUITEST NU"IEI-1 

~
; ~4C-03D566 013701 001234 HOV CUROsk •• , ,CET CURRENT DRIvE .2 345 030572 000301 SVAB 11 'HAKE .ALID SELECTION VOID, 
31 346 030574 006301 ASL R1 , 
• 4r030576-n06301 n;'L--";;R;~,---,-"""",----;.r----,-----------------------.7 348 030600 006301 ASL Rl , 
~ 349 030602 006301 AIL R1 • 
r1 350'030604-010177 15017Z HOV Rl.lDuSA .sELECT DISk ,DRIVE 

351 030610 005777 150176 TST .OSTAT ,ORI.E READY? 
• 352 030614 00~777 150172 TST IiOSTAT .DElVE READY? 

I I 353 -'030Uo-05277r-DO000215015Z lIS ISEK'CHU.i1DCSR ;IS-S(iCS-Urc-',..O"ii1HOl"U""'Dr------------------
35' 030626 052777 ~0001 150144 BIS 'GO •• DCSI ,SET GO BIT 

... 355 030634 105777 H0152 TSlB iOSTAl ... UT SE.EIC DONE· 
; I -356-030640-,00375------- 6Pt "~,"'" jUAIl'F- NO";..T==--------------------

357 030642 -Ou52u~ INC 14 .SUBTEST hUHBER-2(SEE& DONE?) 
358 030644 005777 150130 TST aDCSI' .ERRORS? 

1'-1 359·-030650--'0000~ 'SP[---'+6 )CONlINUE- IrO 
360 030652 000137 031352 IH24el JHP TN24El .EJIT IF ERROR 
361 030616 OU5204 INC R4 ,SUBTESTNUHSER-3(ND ERROl) 

~+.----- 362· 030660--010177-15011"61\0Y--1"8"01l1" .RESELECT- DISK .. 1Jll'Y''''E.-:;.-;;.,:.;...-------------
363 030664 01270~ 000400 HOY .400.R2 .STAIT REFERENCE VORD 
364 030670 005005 CLI 15 ,START REFERENCE- DRIVE 0 

fl 365 030672-02053r-tJ01234 112UI CHP--RSjC-URDSk 1F0UNO·ln---·.::.::.--...::.::..::..:..::....=--------------
366030676 001403 8EO TN 24ft IlES GO ON 
367 030700 005205 INC R5 ,INCREMENT DISK COUNTER 

1-1;·+·!-----368-03070Z--0063llc Ul RZ .SF[EC-T "Nnronn-·.:.:..:.=---------------
.,,.1 369 030704 U0077Z IlR TH2U HRY NEXT ONE 

Iv1 370 030706 010205 TH2UI "OV R&,R5 .GET SEEK DONE COHPARE . ..:a~J~T _____________ _ 
1 •• 1 371 030710-000305 SUr--RS ,pur IN "LOVER-aYTE .:;;1 372 030712 006305 IISL R5 ,SHIFT FOR REFERENCE 
ji;I 373 030714 006305 ASL R5 , 
G,I 37'·030716--0S2702-tDDDOO lN2~·BIS---'Bln5.RZ .DR-nrllUn-R"EAOy.-..-S ..... n----------------

t~1 375 030722 053702 00123481S CURDSK,R2 .AND SEEk DONE 10 BITS 

~'~ 376 030726 0~370S 001234 815 CUROSk.R5 ,OR IN INTERRUPT SEEK DONE 10 aITS 
".. -377'030732-05270s---100200 il&-,.,00200,15 JR~=DSTH -UAGE':-"~~~~";"';;---::":"";"~-------'----

t3.> 378 030736 010177 150040 HOY R1,;OUSH .RESELECT DRIVE -
d 379 030742 042777 000136 150030 BIC .FUNc .. aOCSR II 'CLEAR FUNCTION BITS 

380 030750·-0527n-000025 150022 BIS IRECAL.aOCSR·· 'ISSuE"·-RECAL :.:::.:-=.::...:..:=-----------------, 

- 3a1 030756 105777 150016 TSTB aDeSR .WAIT FORHATTER READY 
J82 030762 100375 SPL .-4 • 
383--030764--01770:s-150022 MOy--aOSUTliR3 JLOA'O--oUk--slAIUs-Rn-nnv--w-3 
384 030770 0427ul 020000 BIC' .8IT13,R3 'LOSE POSSIBLE VRITE PROTECT 
385 030774 020203 CHP R2,R3 'ANY SEEKING FLOPS SET? 
386 -030776--001165---·---' -- BH£"~N24EX- .EXIT -IF ·NO------'--·:...:..---------------

• 
• _387 031000 005204 INC R4 .SURlEST NUHBER-4(Rh.HT SEEKINC FLOPS SEn 

388 031002 032703 OU0074 BIT 'SKO~NE.a3 ,CHECK FOR SEEK DON~E~FL~O~P~$~ ____________ _ 
3a9 -031006-001161 SNE IN2'£1- iEXIT--IF--·ANY·-sn---

4S 

.., • ~ 47 390 031010 005204 INC R4· JSUBTEST NUMBER-SUO OTHER FLOPS SEn .. 391 031012 105777 147774 TSTBaOSTAT 'SEEK DONI:? 
•• ' -392 031016-'1U0375 8rL--.~'-'- 'liAn--UHn(-SEECDDNE 

_1=='''' 393 031020 0105C;~ HOY R5 .. R.: .SET UP REFERENCE DATA 1t0RD 
.51 394 031022 017703 ,147764 HOY iDSTAT.R3 .GET DISK STAlUSREGISTER 

5> 395 031 0 26-U4 Z7 03-02 0000- BIC·-lBlnr.R3 HOSE-POSSIBLE·-VlClTrPROT£Cf 
•• ~ 396 031032 042703 007400 BlC ISKFLOP.R3 .REHOYE SEEKING FLOPS IF ANY SET 

,. 397 031036 0202113 CHP R2,R3 JP~OPER OISK DONU 
,_" ~98 -031040--001144 . 8HE--TN24EX ,Un"IF NO---:::::..:---------,-----,.------

.--;j 399 031042 005204 INC R4 J SUB TEST NU"BER=6<SEEK DONE FLOPSET) 
~ ~ __ ~ __ ._____ (j_n ______________ ._. (j ___ --'--_ 
• 
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• • 400 031044 032777 007400 147740 BIT DSKFlOP,aOSTAT 'ANY SEEKING FLOPS SET? 
(, i 4or-onOs-Z-001T37 SNE TN24EX < JEXIT IF YES 
D~ 402 031054 OU5204 INC R4 JSUBTEST NUHBER=7(NO SEEKING FLOPS SET) 
~ 403 031056_005077_147726 C l R ___ iil D.t:YL J l_O~_~C !L_! NP;~ AO~D~R~E-!!S-!!S~O~I!!.N..!.:TO~D'!..'C,,-,Yul,,--_________ _ !-..,- 404 031062 u10177 147714 HOV R1JiilDUSH JRESElECT 01 SK 

,,'-;;1 405 031066 042777 000136 147704 BIC IlFUNC~aOCSR JClEAIi FUNCTION BITS 
~ 406 031074 052777 000004 14 7676 BIS IlIiOCHD~iilDCSR J ISSUE READ 

~-; 407 031102 01370i 001234 HOV---CURtiSK~R2 JGETTURRENT DISK AGAIN 
.'-, 408 031106 0116302 ASL R2 JIIAKE VALID INDEX 

9 409 031110 016277 001200 147666 HOV IBFTBL(R2)~iilDCAR;lOAD INPUT AREA 
",,1410 031116- 1.113777 001046 147662 HOV "'PSEC,iilD~C-'jt--JLOAD ONESEcTOR-""fRDCOUNT 

O'~:1 411031124 053777 001302 147646 BIS SEKINEII@UCSR JSET SEEK INHIBIT BIT 
i;;l 412031132 005277 147642 INC iilDCS~ JSET GO BIT 
!;-'i 413 031136 -, 05777-'47636--- TSTB--QlOCSR J loA IT FORI'IATTER-READY 

.-m·~ 414 031142 1u0375 BPL .-4 J 
i" 415 031144 J17703 147642 HOV iIIDST AT ,R3 ___ JLOAu DISK STA TU.~_REG~IS~T!..:E~R~ _____________ _ 
!" -416031150--042703---170377 BIC 1l170377~R3 JEXTRACT SEEKING BITS 
O~ 417 031154 00500L CLR R2 JHAKE R2 VALID REFERENCE WORD 
.~ 418 0311~6 020203 CHP R2.R3 JANY SEEKING fLOPS SET? 
i~''--419 031160 001074-------- --- BNE----TN2l.Et--- JEXIT IF YES - ---- !....:...-----------------
e~ 420 031162 005204 INC R4 JSUBTEST NUMBER=10(SEEK INHIBIT OK) 

[?,l 421 031164 OU5777 147610 TST ~OCSR JERROR SUMHARY SEn 
:,-:1 422 031170 100470 BHI TN24EX------'EXIT IF YES --------
D~ 423 031172 OU5204 INC R4 JSUBTEST NUf'tBER=11<DOES NOT seEK ON seEK INHIBIT) 
:~ 424 031174 013702 001044 MOV HAXCYL,R2 ILeAD CYLINDER ADDRESS 
0~: ------425 03120000620[----- ASR---R2 JUSEHAXCl'L12 -------

D-;~ 426 031202 U10277 147602 HOV R2,@OCYl nOAD INTO CYLINDER REGISTER 
-- 427 031206 013702 OU1234 HOY CURns~.R2 JGET CURRENT DISK AGAIN _________________ ___ 
",,: 428031212 006302 ASL---R2 JtlAKE VAllO INDEX-----

D~;~ 429 031214 016277 001200 147562 HDV IBFTElL<R2),Q)DCARJINPUT AREA 
01 430 031222 __ 042777 __ (}00136_1475JO ______ BIC __ IIFUNC,iilDCS~ __ J ClEAHFUNCT!~~_BITS ___________________ _ 
",' 4~1 031230 OS2777 0000U4 147542 BIS IlROCMD.iilDCSR J ISSUE READ 

;.I,,' 4;)" 031236 lJ13777 Ou1046 147542 MOV IIPSEC.@OwCNT JLOAD 1I0RD COUNT-vHE '>FCTOR 
4::'3 031244 053777 Ou130': 147526 BIS SEKINB,@OCSR JSET SEEK INHIBIT BIT 

'i 1,31. 0312S2--0GS277-147522-- - -- INC ~DCSR----JANO SET GO 81 T .------------------

a:l 4~5 031256 105717 147516 TSTB iilOCSR JWAITFORtlATTER READY 
r;! 436 031262 100375 BPL .-4 J 
[37! 43 7 031264- u177 u3--14752i--' H (W--iIlOS T AT,R 3---JGET . bTs;(s '(A-TU SREG IS TER 

~'~ 438 031270 0427u3 OiOOOO BIC IIBIT13,R3 JlOSE POSSIBLE WRITE PROTECT 
,~ 43<; 031274 012702 100000 MOV 1I100000,R2 JSE!UP~EFERENCE"'O~I>..._ 
'-:;:1--------- ~40 031300 0537U2 001234 BIS CURDSK,R2 lOR IN SEEK INTEkRUPT 10 BITS 

If;;j 4L 1 031304 u20203 C.IIP R2,R3 J SEEK HOPS SET? 
~l 442 031306 001021 BNE TN24EX IEXIT IF YES 
r:;-;i---'--443 031310 OU~204 INC R4 ------J-SUBIESTNUMBER;'i(NO flOPS SET> 

.~;i 444 031312 005777 147462 TST iilDCSR JERRORS? F1 1.45 031316100015 TEXAI BPL lN2HX JEXIT IF NO _______ _ 
r~~t 41.6 u31320-- 005204------- IhC R4 JSUBTEST NUHBER=13(ERROR DETECTED) 

1)7,] 447 031322 032717 000001 147464 !lIT II""O£:RR JIRACK HEADER ERROR? 
~~ 448 031330 00141U .. BEQ TN24EX JEXIT IF NO 
" . 449 031332 042777-0UD13i)-f4"7440 B IC--ilFUNc~aDCSR j LOOSE FUNTIO';-sfTs 

I~;); 450 0313,,0 052777 000001 147432 BIS IISYS":LR,.DCSR JISSu£: FORf'tATTER CLEAR FI 451 031346 004537 003342 JSR ___ R5,TSTCTl !EXIT ___ _ 
1-;::;1452 031352 005237 001322 TN2"4EXI INC ERRHG ISET ERROR flAG 

11---1 4~3 031356 OU0773 BR .-8. JANn EXIT 
--e 454 J 
.------- 455------------------ .i _._---------------------------

Dr" 456 

----------------- -------------------
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~ 457 • 
0:; 4S8 • 

t!2! 459 • 
131 460 I 
~ 461 • 
I~ 462 • 

1"1 463 • 
I~ 464 J 

I~< 465 I 
1"91 466 , 
~: 467 j----------------------~----------------------------------------------~--

11--:' _ 468 I '2 469 • 
13 470 • 

III. 471 • 
M 472 • 
S 473 J 

Jhl 474 , t. 475 I 
" --476- J 

.'2" 477 J 

I;t :~: ! ---~~~~~~~-~~~-~!~~~ 
Ds:.1 480 • 

1;:;1 481 I 
r;-: ta2 J TRESE TESTS cRECK TUO SEPARATE 

a:;; 483 I SEEK OR IEtHED FUNCTIONS.FIRST THE IMPLIED 

~' 4~4 • TYPE OF A SEEK IS GIVEN I~ A READ CO"MAND AND 
2b liS5 """-"""tHECIfTS-"ADCTO-SE"EIlrAT THE SEElrDfin FUC: 

Ie 486 IS NOT SET-SECONDLY. HlO READ COMKANDS ARE CIVEN 
Irl 4d7 J ONE VITH • PR~PER CYLINOER LOCATION AND 
J;" .. 4I1S- , SEEK -INHIB.JT SET-T(J-It~SURE:rHE ORIGINAl-SE'PE ...... K--.-:"V-::-U,.------------------::--

:ar:~1 489 J TO THE PROPER en INOER.AND THE OTHER 
r:0 490 J VITH A ERROfOuS CYLINDER ADDRESS AND SEEK .~I~N~H~IB~I~T~E~D~ ______________________ _ $I 491 .-.0- FORtE -, CYUNDERHEADER - C{)"PARE -ERROR. 

-till·'· 4y2 J 136 493 • 
:!l '-94- J 

_~ 4YS J 

1",1 496 • 
- 97 , 

98 • 
99 031360 005004 TH251 CLR R4 .SUBTEST NUM8£R-0 
00 --o3T3n--tJOli5 31 004216 JSrr--R-S .. -1fDUnt I REQU~ST-fORIIAf~"'T..:;;E;.,.R-----------------------
01 031360 004537 016332 JSR U.OISKlD H,O FORMAT DRIVE SELECTIOII 
02 031372 010277 147404 MOY R2.aOUSH ,SELECT DISK OR1:..:'-=E ______________________ _ 
03-03137o-tJ00240 NOP-------
04 031400 U00240 1I0P 
OS 031402 000240 NOP 

------------------~----------------------------------------------------------------

D 

. ~ 4 

~ 
4 

., 4 

~ 
~ 

I •• 
I-
" 
~ 

1141 
~ •• 

-
I 8ITS 

506031404-005771 1474"02 ·Tsr---"iDsnr IDlftve-ftEADYf 
507 031410 100126 BPL TH25':X ,exIT IF NO 
508 031412 052777 000025147360 SIS .RECAL.aOCSR iRECALIBRTAE DRIV~£~ ______________________________ ___ 
509 031420-10577r-1U366 TSTlr--;DSTAT ,,'AU--SEEICIJONE 

~~ 
I~ 

" 
1~7 

• 
tj;;1 510 031424 1M375 BPL .-4 JIUIT UNTIL seEK DONE 

i<.;J 511 031426 O(j~777 147346 TST aoeSR JANY ERRORS? R 512 -031432--,00003------· BPl--.+S.- -- 'CONTINUE· U·--NCJ 

:@ ~~0314~~~m 001322 .. ' __ '~(r). 'S_'~"~ rUG IF ' •• TROLLER E.... tj , 



~ 
~. ~ 

It 
SMDIA-"AC MACRO Y06-03 Z1-APR-78 00102 PAGE 7-9 

• c 514 031440 00051Z BR TN25EX JAN!> EXIT 
l.! 515-03"14-42-005204 iNC R4 JSUBTEST NUMBER-HRll OK) 

D~;' !l16 031444 012700. .03171Z. MOY IIIfolPB.LK"RO JGET I MPLI. ED SEEK BLOCK ADDRESS 
3 517 031450 013760 001046 000004 KOY WPSEC .. 4(RO) JLOAD WORD COUNT 
, 518 031456-013700-- 001044-000006 -MOY HAxCVL-;6(R0) JSEEir.-;"-A-XCYL !...!--------------------,-

I:, 519 031464 006200 000006 ASR 6(RO) JMAKE HAXCH/2 
• 520 031470 OU4537 02270U JSR R5,DXFER JSE~K TO HAXCYL~/~2~ __________________________ __ 
:J 521 031474---U0573i-bo1322-TST--ERRFLG--- JAHY---ERRORS? --

~'i 522 031500 001072 BHE TN25EX JEXIT IF YES 
Gl S23 031502 OU5204 INC R4 JSUBTEST NUMBER=i(FIRST S.~E~EK~O~K~)~ __________ _ Gj ;24 031504 105777 147302------------TSTB---GlOSlA-T- -US A SEEK DONE--FLAG SET? 
D~ 52') 031 ~ 10 100003 BPL .+8. JCONTINUE IF NO 

L"! 526 031512 OU5237 001322 IN~ ___ ERRFLG JSETC:iENERAL_ERR!l!l FLAG If YE!!.S ______________ _ 
I;'; 527 031510 000403 BR TN25EX JEXIT IIITri ERROR 

D:~ 528 031520 OO~204 INC R4 JSEEK DONE FLAG NOT SET .. SUBTEST-3 
i",;j !l29031522 053737 001302 031722 BIS SEKINB,~~~BlI<+S.JAOO SEEK INHIBITBn ______ _ 
t:j . S30 031530 _ U1270U---031712 MOY 11114PBLK,RO JGET IMPLIED SEEK Blc/CIC ADDRESS 

[) "j- 531 031534 OU4537 022700 JSR R5,DXFER JbO READ SECTOR 

f-;;; 532 031540 U05737 001322 TST ERRFLG ______ JERRORS? .. 
;~,t- -533031544 001050 SNE TN25EX JEXIT IF YES 

.!~~~ 534 031546 005204 INC R4 JNO ERRORS ON SEEK INHIBIT"SUBTEST -4 
i" 535 031550 013737 001044 03.1720 MOY __ HAXCYL .. r..~f>BlK+6 JlOAD Jo4AXCYl INT~_J)qk_~OSIT ION ________ ~ ____ _ 
[",536 031550 012700---03171l HOY II II'lPl:llK,RO JGET IMPLIED SEEK BLOCK ADDRESS 

:i:~-~ 537 031562 004537 022700 JSR R5,OXFER IGO TRY AND READ IIIlTH SUK INHIBIT 

1
'7;, !l38 031566 00~737 U01322 TST ERRFLG JERROR DETECTED? ____________________________ _ 
;;,- 539 03'~72 OG10u3 SNE--- .+8. .CONTINUE IF YES 

D~~ 540 031574 005237 U01322 INC ERRFlG ,SET GENERAL ERROR FLAG IN NO ERROR 
~f;"1- 54' 031600 000432 8R TN25EX JANO EXIT 
f,'J 542 031602- 00~2U4 INC R4-- --------'SUBTEST NUMBER;;.s"tERIHIR-OETECTED) 

!)i;;.: 543 031604 012702 000001 tiDY tl1,R2 J SET UP KEFERENCE ERROR I/ORD 
;"; ~44 031610 ul77U3 147200 hOY iilO~RR,R3 JGET ERROR REGISTER 
;:;~-------- >45 031614--u20203-- lMP R2,R3 -------'ARE THEY EQUAL? --.--------

L)--:~ 546 031610 0010d SNF TN25EX JEXIT IF NOT 
~~ 547 031620 Ou<n37 OU1322 ClR ERRFLG JCLEAR ERKDR FLAG IF YES 
I~"~ -.----- H8 031624---00~ 204- - _ --- INC R.. -- i SUS TEST NUM6ER=6(ER-RORS---cH-iRED) 

D';", 549 031626 U42777 000136 147144 BIC IIFUNl,iilDCSR JlOOSE FUNTION BITS 
i", 550 031634 CJ52777 000001 147136 8IS IISYSCLR ... DCSR UNO ISSUE SYSTEtI CLEAR 
r;,'-- ·551 031642 004~.)7 iJ04276- J5R R5,RQUESf ,REQUEST 211 --. ------- --------------

U:~~ 552 031646 105777 147126 TSTR iilDCSR JIIAIT FORMATTER READY 
~,;: 553 031652 1U0375 8Pl .-4 J 
\.vl 554 031654 00~777 -1471£U 1ST iilDCSR .ERRORSCLEARED? 

8~' 555 031660 100002 BPl TN25EX ,EXIT IF YES 
~ 5~6 031602 005237 U01322 INC ERRFlG JSET ERROR FLAG If N~T 
" 5~ 7 031666---043737 ---00130,-(f:f1722 TN25EXI -81(:---- SEI<INb, IHPBLK+S.,ClEAR SEEK IN-HiSTf--SIT'-------------------

~-§-~41 5~8 031674 013737 001044 031720 HOY HAXCYl,IHPBLK+6 JRESTOR~ CYLINDER YALUE 
" 559 031702 00{)2~7 031720 ASR IMPBLk+6 J ,.-________________ _ 
;~ --560 031700- 004537--0u3342----,:,SR----R5,TSTCTC---JRETURN rO-TEsY-CONTR-OL 

Ii'" St.1 
562 

~-----So3 

I;~ol ~6' 
H -f-':'i 565 _______ . ____ .__ ______ • 
"-'1 566 J 

,~~ 567 031712 000000 IMPBLKI .~ORO 0 .DUSH IHAGE=O 
~~ 568 031714 047314 .I/CRD IDBUF1 JOBAR=IDBUF1 

J 

------------------------------

,-. :-------- 569 031716--17740u---------- oI/ORtf-rn400----------J-lioiuf--COUNt-;,;-- ONE 
.~~ 570 03172U OUOOOO .I/ORD 0 ,CYLINDER ADDRESS 

t- 1 '~L ___ _ 

SEC TOP 
TO BE SETUP 

-- - ----- _. --- -- ----~ .. _.- ._--------
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)j~ 
~'. 571 031722 000004 .I/ORD ROC"D ,DCSR-READ CO"MAND 

10Jt-: ~~~ ! 
3 574 J 
• 575 J 

.. ' 576 J 
I" 577 J 
111 578 j-----:-------------------:----------------
.~ 5H • 

i" 580 J~--~~--------~-~-----------------------------!WI 581- J 
I~ 582 J 

~ 583 J _____________________ ~---~---------------------------------____ 
In' 584 j 

1~:1-;' !l8S J 
"I 586 J ___________________ ~-------------------
,.1 587 • 

• ~:;-'.7 588 • 2!.. 589 J 
.. ' 590 j 

1S1 591 • 
H 592 ~ 
~ 593 • a 2Ji !94 
@ 595 . . J SEEK LOOP TEST 
f.;;j 596 • 

l;::.l 597 , 
t;.-:i 598 
W -599 J THIS fES~ENDrTRELJ1Sk DRIVE INTO A llonr-c'-r .... S ... E---------------
,~ 600 • SEEKING LOOP. 

rx~ 601 J THE SEE'ING STARTS AT THE EXTREME ENDS OF THE .~D~IS~K~ ___________________ __ 
,,02 .--C"ARTRJDGEnUCKJ-UIrTIUCIrU3eTAlCDALTEIUIll'n 

8M.ECC TEST NUMbERS Z6 » 30 13-NOY-77 

6u3 • BETI/EEN AN INCREASING TRACK ADDRESS AND A DECREASING TRACK 

1"'1 601 , ADDRESS. TH IS P~OCESS CONTINUES UNTIL EACH_ -=T~R~A~C.::K-2.:HA:..:.S=--.:B:::E:::E::.:"=_ _________ _ 
- -605 • SOUGHrTIIICE.---- -- --

006 , 

'0"1 607 J Iii 608 j 
1;",1 609 J C. 610 • 

<0 611 J 
I.. 612 • TlUS SECTION OF TEST 26, CHECKS THE THREE 

'2 613 , DISK ADDRESS FUNCTlONS& SECTOR.HEAD AND CYLINDER. 
I" 614 ) SHRTING-U -DlSk-ADDAESS-U,-A---ONE--SEtlOR --=-=-"---------------

D~ 615 • IIRITE READ AND DATA tOMPARE IS ISSUED UNTIL 
~ 616 ALL SECTOR AND HEAD ADDRESSES ARE EXERCISED. 
46 617 j THE-SECOhD-PART---OSES-A- ifUliw,r--SE(;jDR=~-----------':'------

.~ 618 , AND HEAD 'ADDRESS AND ISSUES THE SAME TRANSFER 

~ :~ ~ ! I I ~!:~~ ~~t: T~: E ~~~_~_T_L_I ~~! ___ UN !.!!-__ A::..-.:D~I:..::S:.::K~O::...:.Y.::E:::R::.R~UN::..-.:e=-=R.:.:R:.::O::.:R=_ __ __:_-------

--DTSK-A"DDIE!fFS-"T"E'-O!S'"""-----------------------------------
•••••••••••••••••••••••• 

621 • ENnId~ DISK PARA"ETERS ARE CHECKED AFTER EACH TRANSFER. 
622 

n "623---------------------------.----
624 J 

'''' 625 • •. ~6 • 
627 _ J 

~ F~ 
I 

,,,r~_-~ 

~ C) 
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• • 628 J 

~' 629 J ERROR CONDITIONS<SEEKING SECTION) .2 630 J 
3, 631 R1=DECREASING TRACK ADDRESS 

I, i 632 J R2=INCREASING TRACK ADDRESS 
G~ 633 J ~3·l0DP COUNT ERROR OCCURRED ON 

1'1 634 RS=1 fOR ~.~~~HN,"_~DJ~~~_SS. __________ ....:-______ _ 
!~ 635 'OR 0 FOR DECREASING AOOR • 

• ~., 636 , 
• 637 J 
1~638 .---------

."~ 639 J ~I 640 J 
!n! ··641 J 
.~ 642 031724 005004 1N261 ClR R4 .SUBTEST NUMBER=O 
!~ 643 031726 004537 004276 JSR R5,RQUEST JREOUEST 211 
Gil -·644 -031 732-' 05 77'-14704 2 Ts T-B--aDC SR---.-FllTfHATTER-REA D Y? 

D21 645 031736 100173 BPl TN26EX .EXIT If NO 
1"'1 646 031740 005204 INC R4 JSUBIEST NUMBER,~=..,!1~_-=-=-_______________ _ s-- 647 031742-0U4S~7--cr16132 JSR---R5-;OISKID ,FETCH-jUSYfIED DISK ID 

I),., 648031746 010277 147030 MOY R2,;DUSH ,SELECT DRIYE 
I';; 649 031752 010200 MOY R2,RO ,USE RO FOR SELECTING FROM ·011 ON 
~ 650 031754--· OU0240 NLP-- - , IIA Ii-READY 

•. 'Ii 651 031756 OU0240 hOP 
~I'.i 652 031760 000240 NOP 
,": -653 031762 000240 NtP'-~--·------~, 
~~ 654 031764 005777 147022 TST iOSTAT ,DRIYE READY? 
~; 6~5 031770 100156 BPt TN26EX ,EXIT IF NOT READY 
\';- o~6 031772- 005204 ------ INC---R4 iSUBHSY- NUHBEif;,;·i--------------------
~~ 6~7 031774 U12703 OU0001 HOY D1.R3 'eSTABLISH OUTER lOOP=1 

i""1 658 032000 013704 001044 TN268& HOY MAXCYI.,R4 ,ESTABLISH MAXIMUM CYLINDER COUNT 
~ -659 032004 0104U1--- -- HOY---R4,R1 JPUT·t:-OOP--COUNf·-Itf-RI =~=.:..:...-----------
~~ 000 032006 0050U2 elR R2 ,ESTABLISH INCREASING TRACK POINTER 

b 661 , 
G:;t- 662 032010--u10177---U-6174 INZ6A I "fOV--R1,-~DCYL ,[OAlf hCfNDER-·ADDRES-S=-----·-------------

!) -'I 663 032014 010077 146762 "OY RU.iilOUSH ,SelECT DRIYE 
'~ 664 03202U 052777 000002 146752 ~IS USEKCMD,iDCSR JlOAD SEcK COHMANO 
1:;]665 032026 --052771"--000101--146744 8IS--DlNTGO,iilj)l:~-fSET G-O-ANO -INIEiH<lWTS 

""" 666 03203. 004537 017342 JSR R5,IIA1T ,WAIT FOR INTERRUPT r,: 667032040 005737 001150 TST INTFLG J INTERRUPT OCCUR? 
140'----668 032044·- Ou1530---- -- -. BE I,j----tN26ElC , EX i T- 1"- NO - ------

D:-4~ 669 032046 OU5037 0011S0 ClR INTFLG ,INTERRUPT OCCURRED 
~I 670 0320~2 1U5777 146734 TSTB iOSTAl ,SEEK DONE? 
L~-' b71 032056 100123 BPl--TN26EX -----'EX IT IF NO -- .-.- ----.-

D~'. 672 032060 005777 146714 1ST iilDCSR ,ERROri? 
4-,' 673 032064 100520 BMI TN26EX 'EXIT IF YES 
46 ··b74 032006--U10277---146716 ttOY---R2.IlDCYl JtOAD -INCREASrtH.-c-Y[lNDER ADDR 

." 07~ 032072 010077 146704 MOY RO,iiDUSH .SElECT DRIVE 
:.81 676 032076 052777 000002 146674 B IS 1ISEKc''.D,iDCSR, LOAO SEEK COMMANDc=-=-~=-=-_____________ . 
b ·b77 032104--052777 0001u1 146666BIS---DlNTGO,iil·OCSR---J-~ET--GOANifItffERRUPT BITS 

•• ,o! 678 032112 004537 017342 JSR R5,I/All ,I/All FOR INTERRUPT 
G~ 679 032116 OuS737 001150 1ST INTFtG ,DID WE INTERRUPT? 
:,d 600 032122 001501-- BEQ TN26EX jexll IF NO --- '-------------------

.-::-~ 681 032124 005037 001150 ClR INTnG ,RESET INTERRUPT OCCURRENCE flAG 
q 682 032130 105777 146656 TS18 "OSTAT ,SHK DONE? 

683 032134 100074 BPl--- TNUEX- --------iEXIY-IFhO· 

I 684 032136 OU5717 146636 1ST iilOCSR JERRORS? 
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~. 685 032142 100471 IMI TNZ6El .EIIT IF YES' 

~ 686-0-3"21'4 00$""202 INC RZ .INCREMENT TRACK ADDRESS 
12 687 032146 00!301 DEC 11 .DECREMENT DECREASIN' TRACK ADDRESS 

3 688 0321S0 001317 BNE TNZ6A .REPEAT INNER lOOP IF NOT DONE 
: . i 689' 032152-005303 DEt: i3 .'OECREMEHrOUIER LOO~P~;;:"':'-=-==-------------

690 032154 001311 BNE TN261 .REPEAT O~TER lOOP IF NOT DONE 
_ 691 • 

I I ·692,---·-- J 

693 • 
• 694 • ____ . _______ _ 
I •• i 695'- • 
I~ 696 , 

,,,j 697 , 
~ 698- • 

I~"I 699 • ~ 7UO '; _____________________________________________________ ___ 

~ ro1 • 
• ~" 702 • 

• 8 703 • 
~~, j 

.~ 705 • DISK ADDRESS TEST 
t;;1 706 • • •••••••••••••••••••••••••• 

I~ ~7 j 
10 7~ , 
~ 709 , 
12',; 710 , 

,!;1 711 032156 012704 OOOOO~ TII26CI MOY 15.1£ ,SET SUBTEST NUMIER-S($TAITlII, DISK ADDR lEST 
[;} 712 032162 012700 0;)5520 MOY IIIRC8.RO ,POUcT TO vRnE...:R:.:;E;;A~D~I.::l~Ot;::;K=---------------
I 1 713'''0321'6o--UOSa10 eLK (RO) ISTART OISk ADOR -0 

71' 032170 005060 000000 ClR 6(RO) 'CYlI~DER ALSO 
715 032174 0137~U OU1046 000004 HOY VPSEC.4(RO) '~ORO COUNT -ONE SECTOR 

r'! 716'032202--012701--044312 MOV--·,ODBUF'Rt iPO'lNCTO·Otlf--pUCifOFn;...---------------
717 032206 00'537 0167j6 JSR RS.FORMAT .fORMAT DATA BUFFER 
718 032212 004537 035356 TN26D' JSR RS.Wlle . ,GO "RITE/READ AND DATA COM'ARE 

1"'1 119"032216-005737-001322 1ST ERRF(G 'ERROkn'----
720 03222, 001027 BNE TN26F .EXIT IF YES 

36 7C1 032224 013710 001162 MOY ENDSEe.uO). 'UPDATE DISK ADDRESSES 
31 fa '032230-053710-11011"64 tilS EhDHO',,('RO)! 'FllST-S'ECtOi.-ANlntEA~D,----------------

If; 723 032234 013700 0011e.6 000006 MOY ENDCYb6(RO) i "HEN CYLINDER 
f;;. 724 032242 026027 000006 U00001 CftP oUO>'" . ,HAVE WE REACHED FIRST CYLINDER! 
40 725 .. 032250·-001360----'.... 8Nf TN260'--- jC'ONlINue-'VITH-seCTOR~A1ICil~E~A""t""r~OU~T:;-;I"'f"""N-;D-----

D";; 726 032252 005204 INC R4 .SUBTEST NUM8ER-6UECJ(!R HEAD ADDRESS OK) 
I:;; 727 032254 013710 001054 HOY RDUSd.CRO) ,flAKE SEerOR- HEAD ADDR. HAX ' 
'3 728 '032260--004537-035356 fN26E'~SR--"R~.IVR'--·- '''RIrE READFOATA-COftPARE-'-i:i-CYLINOERAOORe 

.~ 129 032264 005731 00132~ TST ERRFLG ,ERRORS? 
10; 730 032270 001004 BillE T,.26F 'CHEer. OVERRUN ERROR IF YES 
os ,31 03227r-01376U-00116'6-mr0006 HOV-ENDCYG6CRO) iuPDATE-C'YUNOU-"DDREU-If-NO-ERROR 

I~ 732 032300 000761 8ft TN26£ UNO CONTINUE 
f; 733 032302 032177 000040 ;146504 lH26F' BIT IBITs.aDERI • IS THE ERROR NO~EXT CYLINDER 
•• ,34"032310--''OD1404 8EO--1N2601 JEXI'r'Uo-Not-'IHAT"e'ifioR ~------------

If;; 735 032312 000240 Nap 
~ 736 032314 000240 NOP 

"., ,37'03231o-00503r-oTI132Z C(K'R---"E'UFU .clEA'C·rUOR--rLA, 
If;; 738 032322 004537 003342 112601.& JSR R5.TSTCTL .EX IT AlL DONE 
~ . 739 032326 005731 001322 TN26EI' TST ERRFLG JERROR FLAG SET? 

I,.--ns 

740 032332--'001373--.... ·-· '--'BNE--TN260t iEX IT -U'-'HS 
. 741 032334 005237 001322 INC ERRFLG .SHOULD BE SET-SET IT 

f~·---~-.. \,--) u 
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742 032340 
743 
744 
745 
'146 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 

~758 

.~. ~ 
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000770 ~R . TN260T UNO EXIT , 
J 

• • • • 
J 
J 
J 
J 

J 
J 
I 1. OYERRUN TEST 

••••••••••••••••••••••••••••••••••••• 

D-'~ 759 THIS TEST CHECKS THE OYERRUN ERROR LOGIC 
N 760 BY ATTEMP_T_~!'I!> A READ PAST MAXSEC •. !:!M~A~X!!H.'!D _________________ _ 
;-;-·!-------761 AND MAXCYlNOER. 

D';: 762 
~] 763 2. folEMORY EXTENSION TEST 
~ 7b4 ••••••• -................................... . 

~2'J 765 
~ 766 T~IS TEST CHECKS ThAT THE MEMORY EXTENSION BITS 
t;;:+- 7c7 ·-----------------------=;-----n70ON TtiE--PHOENIX 211-,.--RE-S~-t-WHEN--AN-f .. CREti·~E~N.'!T~I~S~G~E!!,N-,E=R~A-T--E--O--=O-N-------

i)~-l 708 Ot.! THE BUSS ADDRESS REGISTER AfTER THE REG ISlER HAS SEEN 
f;~J 76f{ SET TO 177776. 
!'~~ -770-

D:" 771 
13(J 772 
i::-+-----773------------------

3. BUSS ThE OuT TeST 

•••••••••••••••••••••••••••••••••••••• 
iJ';/ 774 

H 115 _ l!!IS_ .!EST_~(\ES_ ~_.!RA~~r~'!._THAT EXTEN.!l~IN_TO NON EX!~TA"_'N"-T'___ ______ _ 
~. 776 CORE fORCING A BUSS TIME OUT ERROR. e:;l 777 
',[';;:1 718 
"I 779'--------------------~J--=.-=,,-=.-;;.-=!1-;.-;;-.-;;.-;;-.-..-;.I1 ••••• 1I1I ••••••••••••••• "."" ••••••• " ••••••••••• ". 

iir:;: 780 , 
r:;:~ 781 032342 000137 033334 STN271 JMP TN27EX ._~JE~X::.:I~T~J:..:::U:.:.:M.!...P ______________________ '--_ 
i.oj782' 

~;'I 7~3 ,." •• """11"""111111" •• " •••••••••••••••• " •••••••••••••••••••••• 
~ 184 J , _____________ ' ___________ _ 

~78S • IB 786 • 
r:;;;l 787 J 
t-:,i788-0323~005-0n4 It.!Z71 Ulf--R-' - ISlJSTE'srtiU'M8ER=O 

~i-:;:J 789 032350 OU4537 OU4276 JSR R5,R'QUEST JREQUEST 211 
~ 790 0323~4 012700 033350 MOY "OVBLK.RO .FETCH OVERRUN BLOCK ADD=R~E~S=S __________________________ ___ 
l::; h1 -0323'60-013737-001234 044310 MOY---CURD'SK,-OOBUF-2-rsAVE--C-URREN-T--tfisK UNIT 

'1",1 7'12 032366 U13710 001054 MOY kDUS,i,(RO) .LOAD DUSH AS MAXIMUM 
tB 193 032372 u13760 001046 000004 MOY ~PSE~~~(RO) ~LOAD_1I0~~~OUN_!_ 
N 794 032'00--006360-00000.. ASL 4(RO) JIIAKE TIIO SfCTORS 
I~ 795 032404 013760 001044 000006 M~Y MAXCYL,6(KO) ILOAD LAST CYLINDER ADDRESS 

;-,~ 796032412 004531 1l£2700 JSR R5,DXFfR 'ISSuE IIRITE COMHAND 

I:' 
cL_ 

1'17 032416-005737 -001322-' Tsf-----ERRFLG JERROR DETECTED?-------
798 032422 001747 BED STN21 lAND EXIT TO TEST CONTROL 

--------- -- . __ . __ ._--------
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. -: 799 032424 005204 INC R4 nUB TEST , NUMBER-HERROI DETECTED) 
GJ 800-o324"2'0lJ1270z-lJOOUlu "OY 110.R2 nET UP REFERENCE ERROR IIIOD 

1121 801 032432 017703 146356 MOY aOERR.R3 'GET ERROR REGISTER 
Gj 802 032436 042703 177767 BIC '177767.13 ,EXTRACT OYERRUN aIT 
f.i 803-032nZ--02020~ eMP RZiRl ,lRE'--tHclIUHCERlO'R-rS'Erl 
I~ 804 032444 001336 8NE STN27 'EXIT IF' NO 

1&1 805 032446 005204 INC R4 JSlIBtEST NUMBU-2(OYERIUN ERROR DETECTED) 
I2..i 806· 0324 !I 0--01 770:r-140.5lOU MOY-·aOEU.Rl IFETCt'---ERROR -REus-tEa--mlN 

D~18; 807 032454 042703 000010 BIC . 110.R3 '"ASk OUT OYERRUN ERROR 
~ 808 032460 &105002 CLK 12 'SET UP REFERENCE ERROR .,ORO 
'10 809032462---020203 CMP--RZ.Rr '-UY-OTHER-·ERRORrSEf;..,=--:=::.;:....------------

I~.\I 810 032464 001326 BNE STN27 ,EXIT IF YE'S 
'2 811 032466 005204 INC R4 ,SUBTEST NUMBER-3U'0 OTHER ERRORS) 

·13 812 03247O'---U4Z777--oUOT3'i--'4630Z 8IC-'IFUNCiiDCSR ILOSE-ru NC TI otnnrr-=-=:':':-"::':':=::"::"::~---------
li14 ' 813 032476 ~52777 000001 146274 lIS ISTSCLR.aDCSR .ISSUE'FORMATTER CLEAR 

r,;1 814 032~04 004531 004276 .. 51 RS.RQUEST .REQUEST 211 .\,.1 815 032S10--'0577~46264 TSTlr--aOCSR- IVAU-FORHATTER--llEAD;v-Y---------------
1:;]1 816 032514 100375 BPl .-4 • 

;;; 017 032516 005777 146256 TST aOCSR .ERRORS CLEARED? 
1;;1 618 032522--' 00707 BHr-'STN27 'EXIT-V"W-ERRO-R~F~L~A~'~s·-E ... r -IF ........... O.-------------
I~ 819 032524 005204 INC R4 ' ISUB TEST NUMBER"4( ERROR CLEARED at SYS CLEAR) 
~ 820 032526 005037 001322 CLI ERIFLG 'CLEAR GENERAL EARrR FLA' IF YES-
!r-I 821 D32~32-012700-D2361D liZUI HO' 'IIRTS~.RO JFETCW-VORD-COUNrERtRY---OTIIRUrJ[OU' 

1f231 822 032536 005010 CLR eRO) .ENTER crL 
~ 823 032!40 u12740 177777 MOY 1-1.-(RO) .ENTER VORD COUNT OF ONE 

~iil &24 '032544-012740--177716 tfOY-':'2.-;';UD) iENTElfMEfiOU'lDDREU-0'tf7T17i "26 ~25 032550 OU5040 CLR -<AO) .HAKE OUSH-O 
~ tiZ6 032552 01l45l7 022700 .. SR RS.DXFER. HRY A VRITE <HAY BE OK DEPEND.N, ON SIZE OF MEMORY) 

827- 032556-005037--001322 ·CU--ERRFlG ,·RESU· ERROR--rru,rSET 
828 032562 017703 146212 MOY aDCSR.R3 .FETCH DCSR REGISTER 
829 032~66 042703 147777 BIC 1147777.R3 .EXTRACT MEMORY EiTENSION IITS 

n --830032572-0127U2--010000 MOV--'110000.RZ ISU-UP-'REFERENCE-IlDRo--', .~-----------
831 032576 020203 CHP R2.R3 .DID HEHORY REGISTER INCRENMENT? 
a32 032600 00126U BNE $TN27 'EXIT IF NO 

~-=+------"833 032602-00~2U___ INC 14- ---- .SUBrEST· NUHBU-SlF'llrST'lIEKO-n BIT Ok) 
135 834 032604 005771 146170 TST iDeSR • I S THERE AN ERROR'! 

Yo 835 032610 100013 BPL TN27C ,[CONTINUE IF NO 
i~ 136032612--U42777-00DT36 ,146160 BIc-----IFuNC.auc~R; ,lOSE FUNCTION BITS 
I~ 837 032620 052777 000001 146152 BIS ISYSCLR.iOCSR ,ISSUE SYSTEM CLEAR 

38 032626 004537 OD4276 JSR R5.RQUEST .REQUEST 211 r- 8 3) 

39 ·032632--005777-146142 TST~DCSR - ,RETESl--FOT-ERROa 
40 032636 100641 BMI 6TN27 ,EXIT IF ERROR CONDITION PERSISTS 
41 032640 0~2737 02000D 023612 TN27CI BIS '~OOOO.VRTBlK+a.JO~ IN SECONF MEftORY EXTENS.~I~O.~_· _________ __ 
42 '032646--u127UO-023602 HO'--IWRT6LIf.ilU ,POINT Ru' TO--VRT&l.iCl1JOJfCS'J 

.., -: .. .. 8 
41 8 

I 

43 032652 004537 022700 JSR RS.OXfER 'ATTEMPT ANOTHER WRITE 
44 032656 005037 Ou1322 CLR ERRFLG .RESET EKROR FLAG IIF' SET 
45· 032662-~1270Z--030000 tiOY---'130000,RZ .SET -UP -REFERENCEhVORO=.:.......-------------

•• S 

" 8 

•• 8 

D 

46 032666 01 n03 146106 KOY ioeSlhR3 .FETCH OCSR 
47 032672 042703 147771 BIC 1147777 •• 3 ,EXTRACT MEMORY EXTENSION BITS 
48 032676-020203'- -----'" - CM' R2.R3----- 'ARE--THEY-EQU·AI:."! .::..=,::.;:,.-=:...:.;;:-----------
49 032700 001220 BNE ITH21 .EXIT If NO 
50 032702 00S204 INC R4 ,SUBTEST NUM8ER"6UECOND MEMORY BIT OU 

I ~ 
1$ .. 8 

~ 
8 

~ 
8 

s. 8 
I 

5.!! 8 51032704'--00577r-146U70 nr-';OCSR iERROR--IN-Oe-SR?--
.~ 852 032710 100016 8Pl TN270 'CONllNUE IF NO 
!~ 853 032712 042771 000136 146060 BIC ._IIFUNCd.!~SR ~LOSE r.U~~T~~~_;:.B;.I.;.;TS:_----------~___.,.---_ 
Si '854 032720-'05277r-ODooo,--,-nOS2 us-- IISYSeLR.aDCSR J ISSUE SYSTEK CLEAR 
.~ 855 032726 004537 004276 JSR RS,RQUEST .REQUEST2,,_ 

I ~ .'C --------,..----()- 0-
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• 6 856 032732 105777 146042 TSTS iDCSR HIAIT fOR DONE 
(.! 85t-03tt3{)"""fo03i1 8Pl .-4 J 
.~ 858 032740 005777 146034 TST aOCSR .RETEST OCSR 

G1 859 032744 100573 8MI TN27EX .EXIT If ERROR PERSISTS o 860-0327-4-ti-052737-030cfoo 023612 TN27D' sIs Ji30000.IIRT8lK+8.JSET 80TH KEttORY ECTENSION 8ITS 
It ',I 861 032754 012700 023602 HOY IUIRTDlK.R_O JPOINT RO TO IIRTBLK 

r.1 862 032760 __ U04537 ___ (122700 JSR __ R5.0XfER J~nErlPJWRITE 
[, I 863 032764 G05037 001322 ClR ERRFLG JRESET ERROR flAG IF SET 

D-;j 864 U3277.0 005002 CLR R2 JSET UP Ri:fERENCE IIORD 
I-,;i 865 032772 U17703 146002 HOY .OCSR.R_~_ Jf ETCH O~.sR_ FOR _R~_ 
Il~;~ 866 O~2776 042703 147777 BIC a147777.R3 JEXTRACT HEHORY EXTENSION BITS 

.~ 867 033002 020203 CMP R2,R3 JOID 8USS ADDRESS OVERFlOII? 
," 868 033004 001153 8HE TN27EX JEXIT IF NO 
r,~1 869 033006 005777 145766- TSY--ilDCSR ;ERROR C(jNOITION? ------------------

~'"":"",; 870 033012 100016 8Pl TH27E .CONTINUE IF NO 
0;,1 071 033014 __ U42777 _ 000136_1~~!_s..6 8lC IIFUNL,aD_CS~ __ )LOSE FUNCYJONBITS 
i,To72 033022 0'>2777 000001 145750 8IS aSYSClR,.OCSR J ISSUE SYS CLEAR 
~~ 873 033030 0045j7 OU4276 JSR R5,RCUEST JREQUEST 211 

j", 874 033034 1U5777 145740 TSTB iilDCSR _______ ~"AIT FOR DOHL 
r,;,r-" . 875 033040 100375 8Pl .-4 , 

DS7 876 033042 005777 145732 TST iilDCSR JRETEST DCSR 
i;;-: 877 033046 100532 8141 TN27EX .EXIT IF ERROR PERSISTS 
~::--.-- 878 0330~0 005204---- ---- TN27EI INC---R4 JSUBTEST- NUHBE-R-;;iTiloTHHEKORY BITS OK) 

07~ 879 033052 012700 023602 HOY aWRT8LK,RO ,POINT TO IIRITE BLOCK 
~~ 8~0 033056 052700 030000 000010 8IS UHEHEX,8.(RO) .lOAO MEMORY EXTENSION~B~I~T~S ____________________________ _ 
t·t 881 033064 U12700 17777ci--OO-0002 HOV--"-2,2(ROr-----jKAKE BUSS ADDRESS-piAX 

.~j 882 u33072 004537 022700 JSR R5,OXFER JISSUl IIRITE 
~: 883 033076_ 01.15737 001322 ____________ TST ___ . ERRFLG JERROR DETECTED? 
.'"'084 0331 U~ OLl1001 8hE TN2U .CONTINUE IF YES 

:;,'-,,:: 8 b 5 
:-;;; 8~6 

I.·· .. ··.··· ... ··.··.· .......................................... . 
NOTEa AT THIS POINT POP 111S WITH LESS THA~ 96 K CORE 

I;~,------ btl 7 
L):~: 8b8 

(;::1 889 
1, .• 1 890 ---.--------

~':;j 0111 
:-;j b92 

~!-7 ~~; 033104 000500 
i~~,: 895 

I - WILL NOT-HAYE-GENERA1ED AN ERROR-;(F--AN--ERRORiI-AS 
I OCCUKRED TESTING ~ILL PICK UP AT TN27F.IF THERE IS 
I NO EHkOR THE PRO~RAM "ILL DISABLE 22'81T ADDRESSING 

------..:,~---.- ----AND RETRY FORCING THE ERROR;-- ----------.-.:-- ~-------------------

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• THIS IS A TEMPORARY PATCH UNTIL OIAGNOSTIC IS REIIRITTEN TO -------J- -tiAN!l[e-C-ORE A80YEY6K- .------.- .... --- -._.----------.. --------------. --'~---------------------

BR TN270T JEXIT HERE 

~I 0\16 I 
.S1 897 • 

t;:1 898 J 
r;::' 8'19 • 

;~~ 900 033106 005204 IN27fl INC R4 ISUBTEST NUKBER=10CERROR DETECTED) 

.. _--_. --_ .. __ ._-_._---------_ .. _------_. __ ._----_._._-------------

---_._._---------.. _--------------_._-------------

,-:;C- <;01 033110 012702 100000 HOY UbIT15,RZ JSET UP ItEFERENCE ERROR WORD 

.~ :~~ g~~~ ~~-g!~~~~-~-;~;-~; =-~r----:~~;;;:-:;-----:-~i~~~~'~R':~:~R-~-~!-~j~~~~;ROR·" 
I": 904 033124 OL0203 CHP. Ri,R3 18USS ERRCoR SET? 
~';-;-905 033126-001102 BNE----TN27E·X-- JExft'--IF-Nlf------------
I~ 906 0~3130 OO~204 INC R4 'S~8TEST NUNBER=11(BUSS ERROR DETECTED) 

, 907 Oj3132 00500£ CLR R2 .SET UP t{EFERENCE WORD 
908 033134 017703--Us-6-S·4 HOV QDERR-~if3-------JFETCH ERROR REGIS-TEft ;,GAfti--

,~~ 909 033140 U42703 100000 BIC a81T15,RJ .CANCEL BUSS TIME OUT ERROR 
- 910 033144 020203 CMP R2.Ri JANY OTHER ERRORS SET? 

'111 033146 001Q72 8NE TN27EX jEXIT IF YES .. - -. -.-----. . ~-- 912 033150 005204 INC R4 .SUBTEST NUMBER=12CNO OTHER ERRORS DETECTED) 
<_J.. ____ .. ._-----_._._--------------
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fi-
n. 913 0331 S2 042777 000136 145620 BIC' IFUNC,IDCSR HOSE FUNCTION' BITS 

0J 9n--(f!3160-osi7-71-00otfo1-1456-r2 SIS ISYSCLR,aOCSR, ISSUE SJSTEH CLEAR 
8~'2 915 033166 004537 004276 JSR RS,RQUEST 'REQUEST 211 

3 916 033172 105777 145602 UTB aOCSR .WAIT OONE 
• 917--033176-10037,-- SP[ .-4 J .,5 918 033200 005777 145574 TST aOCSR HEST FOR ERROR 

r.1 919 033204 100453 8MI TN27EX .EXIT IF ERROR PERSISTS . l:J 920 033200---005 03r-001'322 CL R--EkRF(G .ft ElrEl-E-ifROR-FU:"':';:::":::(;':;A~LL:':"'::"ZD=O=N=E"") ------------
8.1 921 033212 005204 INC ft4 .SUBTEST HU"BER-13(EltROR CLEARED) t 9~2 033214 012700 023604 HOV '~RTBLK+Z,RO .POINT TO ~RITE 8LOCK 

10 92r033220---012710-'60000 MOV 1i160001J;TlRrr---jTHU--BuSS-AllD-REssVILL DETECT 
81\ 924 • POSSIBILITY OF FCO 175 HISSINS IN INTF.RFACE 80'S 

'" 925 , THE I .. TERFACE BOIS AFfECTEO 8Y THIS FeD 
t;.;: '9,6 --- -.---------- ,- ARE-LEVEC-a3AN"0-uNDEiu7.,77'S--)--U271's·')-.--------------

,'Hi 927 J 
~i 928 , .......... ALL THESE flOARDS AlE VIRE wR=-AP=-.=-.=-.=-.::..:.::..:.:.:.:.:.~ _________ _ c=;. 929 ,---' -------.. -------.------.,----.--------- ... 

81.1 930 , 
,. . 931 , IF THIS FCO IS ",S5IN' CERTAIN ADDRESSES BOUNDARIES 
,., 932- • IH--THE-'50000--TlI-nOOOO--"ARU""r;Ill-ERROHEOUSlX :-==~---------

ci;l 933 • INCREMENJ THE BUSS EXTENSION 8ITS.OPEUTINS SYSTEMS 
r;: 934 J LARGER THAN .28K VILL NOT RUNIl IlUIl II 1111 
f,ii 935-03~~--z760 030000 oauo06 81c IIHEHEX:l6UO)---jC[EU-MEflORY-EtT.-ifiTS- If--SEt 

1~:>3 9~6 033232 012700 023602 HO. I~RTBLK,RO 'LOAD WRITE BLOCK ADDR 
,. 9":J7 033236 012701 000020 HliV .20.R1 'LOAD ATTEHPT LOOP COUNT 

938--033242---00453.,--0;22700 IN21HI . JSR R5.DXFER -----ITRY--tO-GENERATE-rHU""EAlfol 
~j9 033246 005037 001322 CLR ERRFLG .ERROR fLAG HAY BE SET - DONT CARE 

,"'I 940 033252 017703 145522 HOV iDCStt.R3 JfETCH C_OM"AND AND_ STATUS REG ____ - ________ _ 
G. 94'· 033256-005002----- --- CLR--RZ' ----------jSET UP REFERENCE UORD-

I~: 9U 033260 042703 147777 BIC '147777,R3 JEXTRACT. nEMORY EXT. 
~ '143 033264 020203 CMP R2.R3 JANYTHING SEn 
)Ii 944 033266--001403---- 8EO---Th27G- JCDNTINUE-U·hO--------

Dr~"; 945 033270 0052~7 001322 INC ERRfLG .SET ERROR HAS. IF lEI» 
.:'2.. 946 033274 000417 BR TN27EX lAND EXIT 

947 033276-00530'-- TRZTet DEC R1 'fJECREHEN1COOP-(,O-ONl..-----------------I:", .,., .. , 
"'(.:':j 

948 033300 001360 SNE TN27H JANO TRY AGAIN 
"', 949 033302 000137 033362 JMP TN27J .CONTINUE TO HEllion INC TEST 
.' 950 033306--042737-mOOuO 0Z361Z THZ70Tt -BIC--"MEHE"X-.llUBlK+S.,cU'U -HEHORYEl(TEN"S-UilralrfSir-------------

8 ~ 951 033314 042737 030000 024662 BIC IHEHEX,ISECV8+8. J IN BITH !oRITE BUCKS 
39 952 033322 013737 044310 001234 HOY OOBUF-2,CURDSK J RELOAD CURRENT DISK 
.. 953 -033330---004537-0033.2 , JSR---RS .TSTCTL iEX ITIO"TEST-CONTRGL;:.----------------

8" 954 033334 005737 001322 TN27EXI TST ERRfLG JERRuR fLAG SET? 
7. 955 033340 001362 BHE TH27C,T .EXIT IF YES 
,,95603334Z-00523r-ll0132Z INC--ERRH'- iSET -n Tt -NoT 

.7. 957 033346 D007s] 8R TH270T lAND EXIT 
~ 958 , 
•• 959------------------ 'r-----

8r;, 960 • OVERRUN RUN COH"AND BLOCK 7. 961 • ______________________________________________________________________ __ 

~ 962 
8~ 96! J 

~, 964 033350 000000 O.BLla .VORD 0 .DUSH IHAGE 
52 965-0333sz-l)4731' .UOIfD"""llra-UT1 .npirCBUF~FE,.,R,......,IIf'lS ....... lnoD""8""U,..F.,.1-------------------

8~ 966 033354 177000 .VORD 117000 .VORO COUNT IS TIIO SEcTORS 
. ~ 967 033356 000000 .WORO 0 'CYLINDER ADDRESS IS MAJCfl 

". 968 033360-000006 -.WORO-WnC-MD .COtlMAND--n--VRTrE =....!!.!:=..:.::.---------------
8;::;; 969 • 

(51 

a . ~ -- ---1 ~\ 

\ / o 
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• • 970 J 

~ 971 J 
I;, 972 • 

'J 973 , 

L~ 974 • 
~R1 975 , 

1[,:' H~ 
9 979 ____________________________________ _ 

td 980 J 
,~ 981 , 

:'" 982 J 

HEMORY INCREMENT TESTS 
••••••••••••••••••••••••••••• 

r"i '983 J 
;~ 984 , THESE TESTS INSURE THAT THE 

j.~ .985 , BUSS AODR~~S: REG I ~!ER_.I~~REMENTS CORRECTL Y L" 986 , FROM ANY STARTING ADDRI:SS. 
&11 987 , A ONE ,WORD WRITE COHMAND IS ISSUED AND A CHECK 

"I 988 OF THE ENDING BUSS _DORESS IS MADE. 
,'.' 989' .----.-.. --.-------,------- . ~-----------------------------------------

~'0 990 ERRORS HAY BE SHO~IN~ IN THE ERROR REGISTER DUE TO C·;:-: 9,91 J SEYER~~ _ _'!.I~f_§~_~~1-~~~~~~ WHICH ARE NOT PUT OF 
n 992 , 

8" 993 THIS TESTS PROCESS. 
2' 994 
~I 995 J 

~?:J 996 001004 DBAR-DCAR' ,REDEFINE CORE ADDRESS REGISTER FOR THOSE 
l::' 9H ________ . ______ ._PE'1.~I,,~_"itO C~l"L.!L~USS AOQ!LESS ·~~GISJE,~R ___________ _ 

~~::~ ~~~ 033362 005204 Th27JI ~NC R4 JSUBTEST NUMBER=14(NOW TEST HEH' INC) 
m 1000 033364 012700 023602 HOV aWRTBLK.RO ,POINT TO WRITE 
,., 1001033370--013710-00"10"40 HO Y----tlA-X 5 Ec.·nHi-Y----'LOA 0 --iLLEGAL SECT01CADDifrii-sPEED--ljp-YEST 

Lr::~ 1002 033374 005210 INC (RD) , 
f,~ 1003 ,NOTE; IF WE TEST AlL CORE LOCATIONS IN _______ _ 
t:J 1004 ---·-------jTHIS-TESy- nWCiUl.D-RUN VERY-i.ONG------

I)~"" 100~ 'BECAUSE WITH A LEGAl ~EtlORY ADDRESS 
W~ 1006 _!~E 1I0!llD BE~AITING ~CR._SE.CT~RCDI!'I~_tDE,!!N!!C.!::.E _____________ _ 
~ 1007- ,USING AN ILLEGAL SECTOR ADOR. ABORTS 
I~ 1008 UHE TRANSFFR EARLY. 

l'"1 1009 033376 __ 012760_177777 000004 HOV a-1_.4<R0) __ ~SUE ONEI/ORD TRANSF:E.~_. ________ . 
1.01 1U10033An-" 0050-60 OOOOOb CLR 6(RO) .CYLINDER ADDRESS=O 

i)~ 1011 033410 012760 000006 000010 MOV aW,R, T,CMD,,'0(R0) .RELOAO WRITE COhMANO 
;.,1 101? 033416 005077 145362 CLR iilDBAR ,START WITH BUSS=O 
~ 1013 033422--012700--'023602 TNZ7K1 MOY-----DWRTSLK"RO ,INSURE TRANSFER 8LOCK-'ADDR-'---

Dd 1014 033426 017760 145352 000002 HOV iIDBAR .. 2<K0) .LOAO BUSS AODRESS t-" 1015 033434 000240 NOP 
46 --1016 033436-000240-------- NOP---------· 

.; .• , 1017 033440 U00240 NOP 
!.. 1018 033442 000240 NO P 

-------------_ ... _,----- -_. __ .. _-----

j,'1019 033441~--OIJ024U----.. - NOP---
D~ 1U20 03344b 004537 022700 J5R R~.D~FER JTRY A WRITE 
P 1021 033452 UI.I5037 001322 CLR ERRfLG 'CLEAR ERRORS NOT INTERESTED~--------------
.~-;-,+ 1022 033456--- 01600[-0000u1 -",Qy---HRO>.R2 JFHcir-ORlGTtfAL SUSS ADDRESS 

I;,,J 1023 033462 020227 177776 Ctl P R2.11-2 ,SHOULD EXHNSION BE SETTING NOII'l 
,., 1024 033466 001425 BEQ TN27N JGO ChECK MEMORY EXT. IF YES 
"1 02 ~ 033470 0160U200(011)' HO V--'D (R 0 ),'U-·-----, CHECk IF TRANSfER sTiR Teo-w"7I -=T""H--M='E-H--. -:E=-=X=-=T=-.--=S=-=E=-=T:-----------

a~; 1026 033474 042702 147777 BIC a147777.R2 JEXTkACT BITS 
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~ 1021 033500 005702 1ST R2- IANY SEn' 
['J 102803~50r-0i)f051 SNE UZ7P 'USE DIFFERENT ROUTINE IF YES 
.~ 1029 033504 017703 145270 HOY iDCSR.R3 J IF NOT LETS CHECK THAT THEY DION IT 

i:;1 1030 03351U 042703 147777 BIC 11147777.R3 'EXTRACT fiNOING,....::.D.::.C=SR:.:.-::·R.:.:E:.:G~ _____________ _ 
~ 1031-03351r-020203 CH-P--R2'-R3 JS'EeIF"lffTSEI 

t, 1032 033516 001306 SHE TN27El .EXIT IF SOHTHING SET m 1033 033520 01600l 000002 TN27LI HOY 2(RO).12 ,lOAD STARTING BUSS :.:.AO=.:O::.:R::....=--_____________ _ 
L:.J 1034- 033524---062702--1)00002 AOo---ahR2 j-uPOATE-------· 
I~ 1035 03~530 01770~ 145250 TN27H' HOV iuBAR.R3 .FETCH AcrUAL BUSS ADDR. REG 

Gi 10;'6 033534 0~0203 CHP R"Rl IARE THE· EOUAL? 
:-;c:i 1037 033536-001276---BHE TN27EX JEXICIF-;'O·---·-· ----------------

17,1 1038 033540 000730 BR TH27K ,CONTINUE IF LEGAL 
t1 1039 033542 00500l TH27NI ClR R~ JSET uP REFERENCE YORD S. 10;.0 033544--017703"-n5234 HOV--iiOUR:l1I3 j-- .. -------- -=-=-.:..=-.:..:=...----------------
I~ 1041 033550 020203 CHP R2,R3 'E~UAL? 

l2:.1 1042 033552 001270 BNE TN27El .EXIT IF NO 
"'"i -1043' 033554--01600Z--OOU01U HOV--,0(RlJr.R2 jlOU--STARTItfGADDR AGAIN 

»0l 1044 033560 042702 147777 BIC .,47777.ft2 IEXTRACT BITS 
r;;."1 10 .. 5 033~ 64 020227 030000 CMP RC:.1130000 10YER FLOII? 
S.! -1046 033570-- 001427----- BED IN27R .EXIT-IF -YE~ 
.~ 1047 033572 06270i 010000 ADO 810000,R2 IUP~ATE EXT BIT 

f~~ 1048 033576 U17703 145176 HOY iDCSR,R3 IFETCH COHHAND REGISTER 
>l 1049 033602-U42703-"147777 -BIC I 14777T."R3 IEXTRAcrI'iEH. Ext. Ints 

11"1 1U~0 033606 0202u3 CMP R2,R3 .BIT INCREHENT? 
12.1 1051 033610 001251 BNE TN27EX ,EXIT IF NO 
r,;-; ------1052 033612--042760---030000 000010 BIC--:-1I30000."fOtRO) jOP-OATE-snnrNC:-P'DTKT 
~~ 1053 033620 0503bO 000010 81S R3.10(RO) , 
8 10~" 0336~4 000676 BR TN271< IGO (iN 

l=.~~ 10!l5H033626--017703--"145146 IHZ7PI HOV--iDCSI\.R3 '.MEHEXISHOUUrlr-HUE INCREMENTED HERE ',0 1056 033632 042703 147717 BIC .147177.R3 IEXTRACT HEH EXT BITS 
30 1057 033636 0,0203 CHP R2.R3 .010 IT INCRE"ENTEO? 
'1 1058 033640-001235-' --- -- 8HE TN27EX .Exn -IF- YES ---- .=--=---.----------------

;');:;;1 10~9 033642 016002 000002 HOV 2(RO),R2 JASSEKBlE REFERENCE YORD 
060 033646 000724 8R TN27L .NOII CHECK BUSS ADDR. 
061 033650-005002 lfl2nr-ClR--RZ---- JSET--UP--REFERENCE--FOR·~L~A~ST----'A~DDR. 

062 033652 017703 145122 HOY iDCSR.R3 .FETCH COHMANOREG. 
063 033656 042703 147171 BIC ",47777.R3 IEXTRACT HEH EX_T_B~IT_S~ ___________________________ _ 
06' 033662--020203- C"' R2ift3-- - .OYERFlon-
065 033664 001223 BNE TN27EX JEXIT IF NO 
066 033666 017703 145112 HOV iOBAR,R3 INOII LHECk BUSS ADDRESS 
067 033672--020203 CHP~2.1U· IOYERF(owr----- .~~::....:...--------------------

133 I 

~~ 
-1 
1 

r-: 1 .,. 
31 1 

I~i 1 , 
40 

-1 

• 
I 

068 033674 001217 BNE TN27El JEXIT IF NO 
069 033676 U12700 000006 000010 HOV 'WRTCl'iO.l0(RO) .RESTORE CO~HANO IN T,~R~A~N~S~f=ER~B~t~O~C~K~ _______________ _ 
070 033704--005010----- CU--(RO) ._- ,RESTORE' DUSH--O-ORESI 
071 033706 000137 033306 J"P TN2701 UNO .EX IT 
072 

t\ .. , 1 
r;; 1 

~ 
1 

I 4. 1 
I- 1 '5 

t 

• 
073'-- i------·--
074 I 
075 • 

I ~ 
1 

I~ 1 ,. 1 
076----- ,-----.---------
071 • 
078 , 

.. 1 

If-;, 1 
I- 1 "1 

I 

52 
, 079 '1 ~.' .. 

101 1080 
[-,i 1081 
Ii -- ---. 1082-

I>~ 1083 

I 
------------------------~-------j------------------------------------------------------------~-. 

G:t ~-'_-i; .... 

• .~ !\ C) 
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• • 1084 J 
[;j 1085 • 

G'21 1086 • 
Gl 1087 • 
: , '108 g J 

.~ 10oC;' • 
~ ______ 1U90 J 
1,: 1091 

I)'~ 10Y2 
G1- .1093 _________________ _ 
q 1094 

In 10y~ 

~1 109S ____________ ~---~~----------------~---~--------------j,;j-------1 09 7--
D~,1 10'1/1 

1:;1 10C;9 THIS TEST IS A RELIABILITY TEST. t:;r- ·1100··-------------------. -"'tfEDR 1 Y·C]S-HA-OeTO-s1ej(-lN A ·=W~O~R~S~T=-C-A'""'S=E=---~----------------
0';;, 1101 J PATTERN AND WRITE DATA GENERATED BY A 

f,:.~ 1102 J SIJBROUTINE,PATGEN. THAT CREATES A UNIQUE 
1;;1"------ 1103 i-A RRA-Y OF DA TA-· EAtj:j--·(1 HeI T . IS ·CALlE 0 .'.=:-=---------------------

~i;" 1104 tIl 110S 
201106 

1:)';:, 1107 
:::~ 1108 • 
liT 1109 J 

SEEK/WRITE/DATA COMPARE TEST TN30 
J 

O~~l 1110 J 
i2;~ 1111 
~ 1112------------------

,:~:. ____ ~ ~ ~ i . __ ;_. _________ . ____ . __ . 
!.,,' 111~ J 

RANDOM TRANSFER TEST 

••••••••• •• ~-~~~-.-.-.-~~-.-.-~ •••••. .:.~------------------.!----------------

U:,:; 1116 J THE SECOND SECTION OH THIS TEST 
,::; 1117 J IS A WRTITE/REAO DATA COI'IPARE EXERCISE :r------ 1118 - j--uSHfG-RANDOICD-A l'A-ANb-R-ANDOHDTSK-A""t)D~"';R~E;"S""S--=E-=S-.-------------------
.~ 1119 J THE FOLLOWING IS A LIST OF THE RANDO" PARAMETERS 
~ ___ 1120 J _ ... __ .. _ .... ___ .. _ .... _ ,,.-_________________________ _ 
l::r- ·11 ?'. 1. SECTOR ADDRESS 

:),." 11.:2 2. HEAD ADDRESS 
I .... ~· 1123 3. TRACK ADDRESS 
j.~ 1124 • 4;-· UNIT AODREssff"FM-oifE·THAif·ONE- ONLINE) 

~ZJ 1125 J 5. TRANSFER SIZE <UP TO 2 SECTORS) 

r.;t-----.-~~~~ .~~ ___ ~~.T~_ !I-Q~[)- .. --.---------.---------------------

It'";;] 1128 J 
r:;;1 1129 • 
;~- -'130·- ·f----·---

9_~ 1131 
i.A, 11:'2 
~t-- ·11~3 
.~ 1134 • 
~~ 1135 033712 013737 001044 034124 Th301 MOY 
ie·11136-033720-042737000001-034124 sic MAXCYL.CYlDN .LDAD MAXIMUM CYLINDER 

ns-ftlfiCY L,'-ri-·--,· AV 0 I DODD E NI NG~C:";:Y~L~IN~DE;;-;R;O--;N:-:-:U:-:-M==B-';;E"'"R------------
~-.~ 1137 033726 004537 004276 JSR RS,RQUEST JREQUEST 301 
~? 1138 033732 012737 000002 036142 MOV 

1139 033740 0050:;7 034122-- - ·-·-·-----ClR 
U2,CNTINC JI'IAKE PATTERN GENERATOR INCREMENT-2 
CYlUP iCLEAR INCREASING CYLINDER-·COUNTERc-=---------· 

I-;~ 1140 033744 005004 TN30AI elR R4 JINITIALIZE SUBTEST NUMBER 

"---- -- - ----- - ._ .... _--------- ------ ---- -_.------------" 
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~ 1141 '033746 012700 035520 HOY IVRCB.RO .GET VIITE/READ BLOCK ADDRESS 
(.! H4r03"3ts-Z:-013710-,j"iifOS4 H-OW ROUSH,UO) .HAKE OUSH MAXIMUM -Cd 1143 033756 U13760 034124 000006 HOY CYLDN,6CRO) .LOAD CYLINDER ADDRESS 
I', 1144 033764 013701. 034124 MOY CHDN.R1 'LOAD CYLINDER ADDRESS FOR PAtTERN BIAS 
i-i 1145-033770-00453/-036064 JU--R5.finG-EN 'FOR"Al-OAtA 

1i51 1146 033774 01376U 00104(» 000004 "OW WPSEC.URO) ,GO WRITE DISK 
ro1 1147 034002 0U4537 035356 JSR RS,VRC' ,GO "iUH READ DATA COttPARE 8 1148-03'OOo---O05731--00132~' rST--ERRFLG-' 'AN'rERRORS? -----.--.---- =-------------

lui 1149 034012 0010 .. 1 8NE TN:!OH ,EXIT IF YES 
~ 1150 034014 005204. INCR4 .SUSTEST NU"8ER-1.2 
I10i' 1~' 034016-005337--034124 DeC---CHDN---- J DECRE"ENT CY(lNOER"A-OI)RESS 

'~1 "~2 034022 0,04~7 000002 CMP R4.12 'WRITE 2 CYLINDERS? en 1153 034026 001347 BNf TN30A+2 .00 IT AGAIN IF NO 
~ 115' 03'030--0U~204------"INC--R4 ---. .SUBIEST NUttBER-Y-- .-----------------'''i 11~! 034032 012700 035520 11130BI HOY IIIRC8.RO .GET TRJNSFER BLOCK AGAIN 
f.;1 11>6 034036 00~01U CLK (RO). . ,"AKE OUSH HINI"Utl 
'!",: 1B7 034r.J4U-013760·-03n2Z--0O0006 "OY----- CYLUP,6<RO) JLOAD-INCREASING-TlfACiClDDifm 
~~ 1158 034046 0137U1 Oj4122 MaY CYLUP.R1 ,uSE CYLINDER ADDRESS FOR PATTERN 

01 11~9 034052 004537 036064 JSR R51PATGEN .FORhAT DATA 
I .. ! '1160 034056---004537--035356- JSR--R5.wac-.60·"R ltE . DISk - ----
I~ 1161 03406, 005737 001322 TST £RRFLG JANY ERRORS? 

t;;i 1162 034066 001013 8NE TN30EI .ElrIT IF YES 

BIAS 

2"1 1163-034070---00521.1 .. - -_. INC--R ... -- a"su8TEST NUHS-ERio4.5 
D:~ 1164 034072 005237 034122 INC CYLUP .INCREMENT CYLINDER ADDRESS a 116503£076 020427 OOOOOS ('HP R4.B JHAYE.WE DONE 2 WRITES? 

1>5, ·,166034102-001353----· -- ·BNE'--TN30B .-"'RITE -ANOTHEA--S£CTOR--rrN"lJ 
.~ 1107 034104 0057~7 034124 TST CYLON JHAYE WE DONE WHOLE DISK? 

~~' 116R 034110 001315 BHE TN30A .WRITe 4 MORE SECTIRS IF NOT 
2'. 1169-034112"--00013T-0341'20 -JhP--TN30E 'NOV -"if-uSE -RANDO,COHl 

I... 1170 034116 004537 003342 T .. 30EXI JSR R5,TSTCTL IEUT TO PROGRA" CONTROL IF NO 
r:;;: 1171 §t---- 1172 ..... ---_.- .. --. ------.-. 

U4.': 1173 
~. 117£ J ______________________________________________________________________ __ 

~ 1175- i 

r------· ----------._--------------, 
1176 J 
1177 • 

~ ··----,178 J 

D'~. 1179 J 
~ 1180 03"22 000000 CYLUPI ... ORO 0 .INeREASIN' CYLINDER COUNTER.x-____________________ ___ 
40 "1 181-0 31i1,~000 C yunn-. VURlJ 0 J DRlrHlfS"TNr-tYLTflDCAClrollnR 

Dt-, 1182 • 
42 1183 J 
43 1184 • 

... 1185 • L' 1166 • 
'. 1187 • I., 1188 • 
'6 1109 J 
8 "1190 J 

It-", 1191 • 
~~i 1192 J 
5l 1193" • 

I!.:::J 1194 • 

~! 1195_ • ________________________ ~ __ ~-----------------------~----------
i>f,: 1196 • 

RAlfO.OIrlRAlfSFER T E Sf 
••••••••••••••••••••••••• 

IW,j ~""-. 1197 J 

e~ 

THIS SECTION OF TEST 30 
/' o r 
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• u 1198 IS TI1U_~J)QILTJt~~$.LER H_SLILE_N_UO!t~!!.D_' _________________ _ q i199 J AT THE INTRODUCTION Of THE MUN TEST 
em" 1200 , 

.:'.-. 1201 J 

•. , 1203 J ~ 1202 J 

, 1204 034126 012701 002000 TN30EI _",O-'! __ ~~J)JlJI!~J' 'li~!_Q__._!!.O.LJ) __ TRANSFE'_':R'_::_"C""O!!LUN~T....,E"-'R"--------------
i-::-; '120503413Z-0-f373r-OO-'234 001254 HOY CUROSK .. DSKSAV ,SAVE CURRENT DISK NUMBER 

1--;-1 1206 034140 0127UO 035520 TN30fl HOV IIWRCB~RO 'POINT RO TO TRANSFER BLOCK ADDRESS 
GJ 1207 034144 004537 015524 JSR R5.RANBUF ,FOHAT OUTPUT BUFF WITH RANDOH'DATA 
01-'2u8 034150-004537---016130 jSIi---R5-,RANBLK JSET--UP-TRA-NSF;ERWfTHRTHD-OM-D-is~K...!.!!.A::::-OD=-R=-E=-S=-S=---------

Dl'.'J 1209 034154 004537 0353:)6 JSR R5.WRC ,GO WRTIE/READ AND CHECK OATA 
R 1210 034160 013737 0012~4 001234 MOY DSKSAV.CURDSK 'RESTOR CURRENT UNIT 
1,["1211 034160 005737 U01322 Tsf---ERRFLG- JERRORS?-- ------------ ---------------
O~ 1212 034172 0013,1 BNE TN30EX JEXIT IF YES 
~: 1213 034174 0053U1 DEC R1 JDECREHET TRANSFER COUNT 
~i1214 034176--0U1360--------- BNE----TN30F------JDONE 1000 TRANSFERS?--

D7,l 1215 034200 000137 034116 JHP TN30EX ,EXIT IF DONE 
~ _~~~~__________ ,GO ONI.~_,_~~ _____ _ 

.",,1 1218 
r~:1 1219 
t:+- '--0 12:,j '-t. 

~:::Jj 1,21 

----------._---,------------

:~ 1222 .§ -~ ~~~------------

t~ 1 22 ~ 
J 
I 

1,'1 -'226 
0::1 1227 

~\;~ 1228 
r" -'229 

----- -----_ .. _-------------------------------------------

Iy.j 12~0 
-1'" 1231 __________________________________ ;-_____________________________________________________________ ----~ 
",! -'232' J 

Ii)~ 12j3 , 
"c,. 123& J 
I,,: 1235 , 

£):-;;1 1236 
;;,1 1237 J 
1.0 1 '1238 , 

lSi 1239 

~ 1240 ___________________ ~------~---------~~---------------__ ~ ____ _ 
.4;; -1241 

Sc;4~ 121. 2 
~ "43 ____________________________________ T-______________________ ~-------------------------------------______ __ 
J,;;;:------ 1241 

.~ 1245 

"
6\ 1246_ ' 

,H 1247 I 

'2l 1248 
!"'I 1249 __________ ------------, 
l~ 1250 J 
D~ 1 i:.~1 

:;-,] 1£>2 r,! 1253 . 
• ~:::~ 12~4 

~---' -- .. ,_ .. ---------------------------------------------------------'-------
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'./ 

--. 1255 J 
(, I -'256 I 

1:>1 1257 I 
f,i 12S8 , 
E1 1259 I 9".EC( TEST NUMBERS 31 » 32' 

It'i 1260' , 
~ . 1261 • ________________________________ ~--------------------------------------. 
,,"11£62 • 

Dlt-~:.· ~~:! ; 
r~' 1265- i "11 1266 , 
~ 1267 • 
t;;1 1268 j 

r»~ 1269 I DISK DATA TEST 
r;;, 1270 , •••••••••••••••••••••••• 
,[;1271 , ------

•. " 1272 , 
1273 • THIS TEST VIITES OYER THE ENTIRE DISK SURFACE 

1-,.+. -----12 7' J~DIli~ERrnE!rTKrD~rlt"E"Al)TN';.c:.::,..1.;..T:.;8;:A,-.;C~k;..=-.l,...NOIO.----------------
a>;:;~ 127! J COHPARING IT IIlTH THE 'ORIUNAL DATA WRITTEN 

..... 12• 1 1276 , 
",i 1277 .--UnrIrliRlTTEtrT1i1J-SECTORS AT I TIKrl~IrREAD lIIO SECTORIAT 

D~ 12.78 .A TI"E THROUGH ALL OF THE SURFACES BEFORE THE CYLINDER S 1279 ,REGISTER IS INCRE"ENTE.D:...~. ___ . _______________________ _ 

I~ ~~:~ ! THE DA-fA P~TTER-~ USED IS A ROTATING TEST PATTERN IIITN 
~ 1232 'THE EXCEPTION THAT THE FIRST THREE VORDS_OF_E_Y_E_R_Y __ S_e~C_T_O_R ________________ _ 
f;;j: llb3 '-CDNUINS-THe-USOLUTE-nSlrlDDRESS-. '-
)~ 1284 • 

18HH ! --- --~~~~~- ;~~-G;~-;---
~.:o 1288 • 
,. 12b9 J -rRYS-PR'a-GnH-IiRlTn-OY£Ir"Jll OF THE DISk S01fF'I'C'£'rl'VO I§ 1£'10 J SEtTORS AT A 1IHE. IF AN ERROR IS DETECTED CURSEC,eURHD. 
~ HY1 lAND CURen INDICATE ,THE DISK ADDRESS AT IIH~.:I-=e.:.:.H~TH:.:.E:;-:F-=A.:..:I:..:l:..:U:..:..R:..::E~ _________ _ 
~ 129l illrCllicRED. 

II",! HH , 
291 J I- 1 39 

295 f 
296 034204 012701 04431Z TN31. HOY .OOBUF.R1 ,POINT R1 TO OUTPUT DATA aUf ORIGIN 
297 034210 004537 004276 JSR RS.ROUEST ,REOUEST 211 • ~ 1 

" 
1 

r- 1 42 

43 1 2'11'1l34214---O05004 t~If---'RIO--- fRES'ET-SlIBTE"S'lCOllNr-
1 299 034216 0045~7 016736 JSR R~.FORHAT JFORHAT OUTPUT DATA aUf FER 

300 034222 063701 Oul050 ADO POSWP.R1 ,'ET TWO SECTOR OUTP~U~T~A~D~D~R~E~S-=S ____________________ __ 
301034226--063701-001050 100---POSIIP.iR1 ,------

.~ 

'5 1 
, 

302 034232 004537 016736 JSR RS.F~R"AT ,FORHAT OUTPUT BUFFER FOR SECTOR 2 
303 034236 005237 001136 INC CURSEC .START VITH ABS SECTOR 1 

,~ 
, 

'~ 
, 

., 1 • 

.II,)! 
..., 304 -D34·242--tl1270U-Uc;3602 U1VLPi HDV-ttWRTtlL"lC.RO fGeT kRIrE-a(.oCKoRliffrAillfRESS 

I!::! 1305 03'246 013710 001136 HOY CURS';C.(RO) ,FORHAT OUSH VALUE 

;; 1307 034256-U 12720-044312- HOY--"OOBIIFi<RO)+ iPO IN T OBAR-TOno-UTPul--OA-U IiUFFE-1f ~• . 1306 034252 OS37l0 001140 aIS CURHO.CRO). .OR IN HED FIELD 

I~' 1308 034262 005720 TST (RO)+ ,POINT RO TO CYlINDERR ENTRY IN CONTROL BLOCK "r- 1309 034264 013710 001142 HOY CURCYL-CRD) .LOAD DISK ADDRESS YAlUE 
;.; ----"1310 034270--012702---'001136- HO~--.tURSEC.R2 'PUT ABSDISj('"AOR-IN-fIU'Tl'ilR'E'E BUFFER~-------.'>. 1311 034274 012701 044312 HOY "ODBUF.R1 .GET OUTPUT SUFFEIt ADDRESS 
~~I ___ ._. ________ . 

• .~ 

'\:j 
{ (') 
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II 
6 1~12 034300 012221 MOY (R2)+~(R')+ .WORDS 

~
" f3B--034-3i:fz-0-t2221 HOY <R2)+~(R1)+ • 

• :. 1314 034304 011211 MOY (R2).(R1) ,SAY&: CURRENT -DISK ADDRESS VALUES 
J 131 ~ 034306 (/12701 044312 KOY 1I00eUF.R1 .POINT R1 TO OUTPUT BUFFER 
4 -'316-034312-063701-00-'05-0 A(jif--P-OSWP~R1 .INCREASE TO S-ECOND SUFFER~O-U-T-P-U-T------------'-

G'I 1317 034316 D63701 001050 ADO POSVP,R1 
i"~__ 1318 034322 __ 01374U_ 001046 HOY __ WPSEC,~(RO) '~J'! __ ~QIl'!U;()_IJI!T_JOIL9J~_LS~_~J_O~ __ -:-,--_________ _ 
;,: 1319 034326 U04537 022436 JSR RS.ENDPAR 'COHPUTE DISK ADDRESS F~R SECOND SECTOR 

.--;j 1320 034332 013721 001162 HOY ENOSEC.(R1)+ 'PUT ABSOLUTE DISK ADORESS IN SECOND BUffER 
r.l 1321 034336 013721 001164 HOY ENDHO,(R1)+ J 
roT-'3l2 031.342 - 013721- - 001166 HOY ENDCYL,(Rfj-+--j------------------------------------

D~ 1323 034346 013710 001046 HOY WPSEC,(RO) JSET WORD COUNT FOR 2 SECTORS 
G~ 1324 034352 006320 ASL (RO). J 
"-'I 1325 034354 004537 Cl3500()" JSIi--R5.l1Sitst ,REDUCE WO-RO-C-OUNT-il-Y316IF LAST 

,. ~ 1326 J WR ITE OPERA Tl ON ON 01 SIC 
~ 1327 034360 012700 023602 MOY IIWRT8LK,RO JPOINT RO TO WRITE BLOCK ORIGIN 8 1328 034364 OU45.3 7--022700 JSR------ R 5 ,DXFER-- ----, P ERFOih1-Two--SECio"R--WR IT"C(iN -DISK 
D~ 1329 034370 005737 001322 TST ERRFLG JANY ERRORS? 

i,,! 1330 034374 001144 SNE T31EX ,EXIT IF rES 
r,:;i 1331 034376 005737 OU1144 TST---DKEND ,ARE WE-OONE--IiRITlNG? 

D~1 1332 034402 001012 BNE RD ,CONTINUE WITH NEXT 2 SECTORS IF NOT 
i~ 1333 034404 013737 001162 001136 HOY ENDSEC,CURSEC 'UPDATE CURRENT SECTO.~R _________________ _ 
[7211331. 034412- 013731 001166--001142 i1bY---ENDCYL;t-uRC~jAND-tyLiNDfR---.'1 1335 034420 0137~7 001164 001140 HOY ENDHD,CURHD ,AND HEAD 
r,;j1336 _ 0 344?6. ___ ~007 05___________ B R T 31 W L P J GO _~ I L~ _A GAl N~!.._ ____________________ _ 
ei 1337 

fl)"i 13311 
,; 1 1339 J 
1:,,:-1340 -

Dd 1341 
i2"i 1342 131t- --,343--------------------- ,fHlS--PROG'fAM READS- THE COHPLETE DISK SURFACE AND 

L)':"" 1344 , COMPARES THE DATA RECEIYED WITH THEREFERENCE OATh 
'd 134~ , 

-------J REflf-AND COMPARE -pifOGRAH 

r;,:------- 1 3" 6 --03"4"11"3"0-00 SeC; 4 R D r IN'''C''---n--- , slflf TESY .. '----
~~~ 1347 034L32 012737 000001 001136 HOV U1,CURSEC ,REINITIALIZE DISK ADORESS PARAMETERS 
~ 1348 034440 005037 001140 CLR CURHD , 
!f,L- -1349--03&44I;---005037-00"-{' -C(R--OKENO- ,tTHIC-ENO-Of-DISK FL--,A-=G,---- ---------------

.'-j 1350 034450 0050_H 001142 CLR CUROL , i< 1351 03U54 012701 044312 T31RLPrHOV 1I00BUF,~1 ,G~!...!NP~!_~UIf.~R_P~ .. GI~ ________ _ 
I~ol --- 1352 03U 60--U12700-- 001136 HOY IICURSEC,RO ;GETCURRENT SECTOR ADDRESS 

~,~ 1~S3 034464 012011 MOV (RO).,(R1)+ ,PUT loBS DISK ADDRESS IN BUFFER 
1.;,: 13~4 0341;66 012021 HOY (RO>+.CR1>+ , 
r,~e------1355 034470-- 011 0 ,,--------- HO Y-- (R 0), CR 1)"----)---------------------------------

~~~ 11~6 034472 012700 023614 HOY IIROBLK,RO JPOINT RO TO READ BLOCK ORIGIN 
~1 1357 034476 __ 013710_ OU1136____ HOY ____ CURSEC.(RQ_) __ 'FORMA_TDUSH _WOR~ __ 
!,.;r------1358 -031.502 053720 001140 BIS CURHD,(RO>+ JOR IN HEAD FIELD 

-8 1359 034506 u13701 001234 HOY CURDSK.R1 JGET CURRE~T DISk 
;-,,; 1360 U34512 0063u1 ASL k1 _ 'HAKE VALID INDEX 
:-'-- 1361 034514 U 1612u--il(J1200 HOV---IBFTBl(Rn-, (RO)+; LOAlf-iNPU-t--BUFFEifAREA 

sr:;:- 1362 034520 01372U 001046 HOY WPSEC,(RO)+ JSPECIFY ONE SECTOR READ 
~; 1363 034524 013710 001142 HOY ___ CURCY_L~~kll) ___ JSET DISK CYLlNDER ____ _ 
H -13,,4 031.530----U05740--- TST -(RO> ,POINT RO TO WORD COUNT CB ENTRY 

13 136~ 034552 00l.537 022436 JSR R5.ENDPAR JCOHPUTE ENDING DISK A[lDRESS 
'w! 1366 034536 012700 OU1162 HOY IIENDSEC,RU JGET CURRENT SECTOR ADDRESS 
:;t-------1367 034542 012701 u44312 HOY /lOOBlJF,R1 -----JPOINT R1 TO BUFFER-AREA~--------------

1;-, 1368 034546 06371J1 001050 ADD POSWP,R1 JADJUS FOR seCOND SECTOR 

:~;----- .. '. ----
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, ~ 

~6 '369 034552 063701 001050 ADD POSVP.R1 
~ 1110-034556012021 MOV (R 0)+ • (~R"71"'"")"""+---':-:P:-:U:-:Y=-=D'"'I"%S'::"K-A~D~R""'R::-::E::-::S::-::S'-:I~N---=-8""'"UF=-F=CE::":R::---------------

1:-;1 1371 034560 0120Z1 HOV (RO)+. Ut1>+ , 
~ 1372 034562 011011 HOY (RO),<R1) , 
'4l 13 73 -034564-0 127 00--U"2"3"62-0 HO Y---'R DBli(+'4, R"O...-----7'-P"..OW";1 N"'T"'-OR"O ..... YO>;O,-;; .. """O .... R;"D ....,C"'O...,U"""N:-.;T~C:-::B~E,..N-T ... RY..-------------

DLD 1374 034570 013710 001046 HOV IIPSfC.<RO) .SET UP FOR TVa SECTOR READ 
I'-.} I 1375 03/574 006320 ASL (RO)+ - , LJ 1376 0345 76--004531-035000 JSR--R5,DSKi"si IREDliCE-WOR1J-CO(ftfT-BY~310 .:.1 1377 034602 012700 023614 HOV 'RDBU,RO IGET READ BLOCK ADDRESS 
c;1 1378 034606 004537 022700 JSR R5,DXFER J~N1JUTETV_O SEc.t~~_ R=:.E.::AO=-_____________ _ 
r,;;11379034612-' 005737'-001322 TST ERRnG UNY ERRORS? 

~'"J 1380 034616 001033 BHE T31EX 'EXIT IF YES 
I.;, 131S1 03/620 013700 001050 HOV POSIiP,RO ILOAD liaRD COUNT INTO RO FOR COftPARE 
ilT 1')()2·034624---063700-001050 AOD--POSIiP,RO, ---.------
.~ 13b3 034630 005737 001144 1ST DKENO .END OF DISK FLAG SET? 

r.J 1384 034634 001402 BEO .+6 ,CONTINUE IF NO kJ -'1385 034636-'637 oo-_n 00 1 050 '&UB---P 0 S \I P:' RO Hun RAU . ON""E-SECfORlll)·~R~O--"-CO""UrrI""N""'T"'-'I""F'-"'f'"e .... S--------
D',': 1386 ,034642 004537 017106 JSR RS,OnC"' H'O COMPARE DATA . 

t;1 1307 03£646 005737 001322 1ST ERRFLG .ERROR flAG SET? 
t;r---'388 03l652- 001015'--- BN~-- 131 EJC-- JEXICIF SET -,---. 

D~; 1389 034654 005737 001144 TST DKENO 'ARE WE DO~E READING? 
i2'i 1390 034660 0010U BhE T311:X . 'HEAD 2 H"RE SECTORS IF NOT DONE t;:., H1391 034662 -01373T-0011oz-otJ1136 -HOY--ENDSEC'.COUEc 'UPoATE'-OISKHA"oDRESSes ~.::o-_________ _ 

1[21 1392 031.670 013737 001164 001140 flO V ENDHlhCURHD J 
~ 13y3 03'676 01~737 001166 001142 HOV ENDCYL,CURCYL, 
~j-----'394 034704-'0"0663-- --- ... --.- 8R T31RLp·'----'lfEPHf'itHo-OPEk'iflON 

~;.;: 1395 034706 OJ4537 ou3342 T31EX& JSR R5"TSTCTI. IGO ON TO NEXT TEST 
~~i 1396 I 

.~ 1,!9
0
::

0

7 -._~- _~-,--_-_~~ -_-~-___ ~ ____ ~D_;~~ __ ~~~~ESS SAY~-~~BRO-~-T-IN-E-
1}1, 4 I 

D:~ 1401 J THIS SUBROUTINE SAVES THE CURRENT SECTOR.HEAD AND GL 1402 I C_~LlNDE~V~~_,,_ES AT A TE"PORA:R..:...:..Y __________________ _ bJ -1403- J BUFFER ,THPADR • 
• ~ 1404 J 
~ 1405 034712 010046 AD.SAV' "OY RO,-(SP)~---~-~J..:..S~A-V~~R~0~.~R~1~--------------------------------

~' 1406-'D:n7f~fon6 "oy R1.:;"($P) I 
.i3" 1407 034716 012700 03477Z HOV IT"PADR.ao ,GET TEMPORARY BUF ADDRESS 

:-:-~"': 1408 034722 012701 001136 HDV 'CURSEC,R1 'GET CURRENT SECTOR ADDRESS 
.;i '1409 034726-012120 .. 0V--U1"",<R0}+ isnE .. cUIlRENrSECiOR'..:.:..:::..=.=..=:...:::..------------'---

D.. 1410 03473U 0121~O HOY <R1 )+,<RO)+ ,SAVE CURRENT HEAD 
S 1411 034732 012120 "tY (R1>+,CRO>+ lSAVE CURRENT CYLINDER 

~u 16'12 '034734-012601ttOV--(SPH,R1--- jRESIORE R1iRO--- '".:----------------
••• 1.13 034736 012600 HOY (SP) •• RO , 

45 1414 034740 00020!» RlS R5 ,RETURN 
1------14-15--------- J ,._,--,-_.-.. 

1416 , 

~' 1417 • 
;;; '1~18----------- i-- DTSrc-ADOIfESs RESnrRE-StiBKollTINE 

I" 1419 I 

~" 1420 J 
" 1421' J t'RTrSOSlWufIHE RUllilfUtliTlJTfKiDORESS SECTOR • 

• !';) 1422 • HEAD. AND CYLINDER VALUES CONTAINED IN TIIPADR. 
r:,l 1423 
tel 1424 I 

1$/ .... 1425 J ~ 
.r- ""'1 

'" a 
~--------------~----------------~t~~\-------, I 



J 
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~ ~ ~ 
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• u 1426 034742 010046 ADRRSTI HOV RO.-(SP) .SAYE RO.R1 
U 'f427-0"3-474.---of(rH6 ~OV R1.-(SP) • 

~.~ 1428 034746 012700 0~4772 MOY "THPADR,RO 'GET TEMPDRARY Bur ADDRESS 
~I 1429 _034752 __ 012701 001136 110Y ___ II~UItSJC'~J • __ ~fLCJ'R].!;~L.~ECTOR_AJI_=DC!.!R-"'E""S""S--------------

~
: 1430 034756 012021 ".0. V (RO>.+I(RV+ 'RESTOR. E CURRENT SECTOR 

D:-:- 1431 03.&760 012021 HOV (ROh. (R1'> + ,RESTORW CURRENT HEAO 
6 1432 034762 011011 HOV tRO).(R1) .RESTORE CURRENT CYLINDER 
71433 034764 U12601HOY---(SP)+IRf .REfYORE-R1,·RO------ "-----------------

9, 1434 034766 012600 ''lOY (SPh,RO • 

~'1435 034770 000205 RTS ___ R5 .!RETUR.N. ___ . ______ _ 
~ 1436 

:;)11 1437 
i' 1438 034772 000000 

J 
TIIPADRI .1I0RD 0 .CURRENT SECTOR BUFFER 

1;,1-----1439 034774 000000 

.r~ _~:!~ _~~~7_~~._~O_0~.~0 __________ _ 
!1<1 1442 . 

• wOlfijo--- --------
.WORD 0 

--~.c uR RE'Nf--liEAO-----·--- ----------------

.CURRENT CYLINDER 

--.----------------

• ::>~ 1443 
l:.'~ _ __ 1444 __ . ______ . __ ._ ... 
~~ 1445 

______________ • DISK END TEST SUBRg.!JE~_. 
J 

I):"v: 1446 
12.1 1447 
j,,1 141. 8 

f)-J] 1449 
;:·l 1450 

J THIS SUBROUTINE DETER HINES WETHER THE 
J PHYSICAL END OF DISK HEDIUII WILL BE REACHED -------------------':, no·THE-OPERnT6NliTi'.n:URRENT--YORD COU'~N~T~I S~R""U"'N"-----------------

-.' :145 1 UO-THE -OPE-RA"ffoN-nTEE-OS-O IS-KeAPAt tTY-THE- liORD 
0';1 1452 J COUNT IS REuUCED BY 316 WORDS OR ON SECTOR 

,-;-;, - 1453 • 

• ~ -- ~~~~ - :-~~;"~;;-~~-P~-;~~~--T-~--THE--D-J-S-;-C-Y-L-IN-D-E-R-A~-DR-E-S-S o 1456 • IN THEpPERATI_Ot.l ~_~~T~O!-__ !I_L~~~ _________ . _______________ _ 
1<------ 1457 

II . 1458 • 
~., 14~9 J 
S'r------14 00 035 !JO u-unn 0 0 DSKTST I ei1!·-----=-OW>.,RO- -'---,-plffN y-RllfOTlfE-WlfRD COUNT REG ISTER 

D~:~.;1 14b1 035002 004537 022436 JSR R5,FNDPAR .COHP.UTE ENDING ADDRESS PARAMETERS 
~ 1462 035006 005737 001144 TST DKEND .DID WE REACH END OF DISK? 
'l1I 11.63 03501Z--001402 BEO-------.+6---· -reX'lT- IF'-NO---' :~-=-=..::.:.:-=----------------

0: 1464 035014 163710 001046 SUB ~PSEC,(RO) ,REDUCE WORD COUNT BY ONE SECTOR 
.. ' 1405 035020 00020~ RTS R5 .RETURN 
f.~ 1406 " --.----- -- .. ---.-.- --.----.-- .. --------

D~~ 1467 

IJ~:~ .--~!~~--.-.------. ! TEHPORARt PATCH AREA 
<t, 1471 J .,,:r---- -14 ]2.-.-----.----. J ... --------... --. 

1:#21 1473 035022 000000 PTCHI .1I0RD 0 
i'"1 11. 74 035334 ._:~+200. 
;'''1 1475 J 
.~ 1476. • 
l~ 1477 , ______________________________ ~ __________________________________________ _ 
!:;1 1478' , 
O~ 1479 , 

,-::;1 14&0 
, -'1481 

•. ' 1482 ,. 

._--------------_ ...... _----- ERROR IMAGE BLOCK 

" ; -_._---- -----------------------_._------------------------------------------------------------------------------.. 
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~ 
T"--. 1483 , THIS BLOCK CONTAINS THE CONTENTS OF All OF THE 

(. i 1484 'DISK CONTROLLER REtISTERS AT THE TIME ANY ERROR is '23 14&5 .DETECTED. ERROR INFORMATION IS PLACED IN THE BLOCK 
. " 1486 ,BY THE OXFER SUBROUTIN~E~ ___________________________________________________ __ i==-n87 , 
1:5 1488 , 

6 . 1489 035334 000000 ERRBLIt •• II0RO 0 iCONTI\Ol CSTATUS REGISTER I""E 
" 1490-035336 000000 •· .. °RD-"l)·----JSe-ctOR.TsRTTIHEID-·-IfEGrn:,;.ER.,...::.:~:..::...--------------------

D;8i 1491 035340 000000 .V(lRD 0 ,8US AIlORESS REGISTER 
~ 14S2 035342 000000 _II0RD 0 ,"ORD COUNT REGISTER C'O 1493 035344-000000 .VORDU-----JCrUHDERADORUS-R·F"GTSTEI .'11 1494 035346 OUOOUO .IIORD 0 .DISK STATUS REGISTER 
I~ 14'15 035350 000000 .VORD 0 .DISk fRaOR REUSTER 

1495035352--000000 .1I(lROIl .CCC-nrREtlSlER--·--------------------
1497 035354 000000 .VORO 0 • ECC PA TTUN REGISTER 

i"! '1'4,99 : .-______ .-.-. .,. 
i'''' 1)-:-:1 1500 , 
~1 1501 JREAD.VRlTE AND CHECK SUBROUTINE 

I~ -~;~~-----. ;-- THIS SUBROUTINE IIRITES=--=T=-H-E-SPECIFIED DHA BLOCI 
~ 1504 'ONTO THE SPECIFIED DEVICE AT THE SPECIFIED ADDRESS. f.il 1505 JTHF'nUTINElHEN-RE'AU-S'HeliRTTTEJrOATI BACk FR OlfI'nR""e-bTI""Sk-------------

lSi 1506 .AND CO"PARES THe DATA RUD IIlTH THE ORIGINAL DATA VRITTEN. 
Ii-;i 1507 , 
rl '508 , TUUNc;---sUlJENCca 

-----._ .. __ ._._--_._ .. _---------------------------------

1509 , 
.' H10 , 
I;j 1511 J 

'~~,. 1512 'AT THE TI"E OF THE CAll 10 MUST CONTAIN THE ORIGIN ADDRESS 
• 1513 .OF THE CONTROL BLOCK DEFINING THE PARA"ETERS OF THE 
3~ ·'5'14 'CiPERAflONS-·TOB£'PERFllIfHElr. .-..;::...----.....:...~-----------------

OS~ 1 ~15 , 

l=~' ~~~~ !U~~URE~~O"-!!OL noCK FORMAT IS AS FaLLOIIS, 

1 J> 1518 , ENTRY 1 -DESIRED DUSH lUGE 
"" 1519 , ENTRY 2 • BLANIC (USED BY IIRC FOR DCAR I"'GE) 
)1 1520 , ·--ENTn'-"3--.. ··DESIRED-·D"Dc-NrlHA·":..::-=..::.:..:.:::.....:::..:;.::~-=----------------

Ibol H~1 • ENTRY 4 .. DESIRED DCYL IMAGE 
r;;1 1 ~22 , ENTRY 5 .. BLANK (USED BY IIRC FOR DCSR CHD IMAGE) 
(.::.1 1~23 r----.RHURN-PARAMETERSf----·- ---.....:.;..:.---,-----------------

JSR R!III1RC -_._-_._-._-----------------------------------

1524 J 1.NORMAl RETURN IS IIITH GENERAL ERROR FLAG RESET. 
1525 J 2.IF AN EkROR IS DETECTED DURING ANY OPERATION 

I-I 1526 .COlfTR01:-IS-TRANSfERREDIO-USU··.,ITH--THrERROif-n:n··sU"-.-----------
1~27 , IN THIS CASE ERROR INFORMATION IS CONTAINED IN THE 

'51 1528 , OXFEK OR OATC"P ERROR FLAGS AS APPROPRIATE. 
,;. 1529 , .- -.--.--.------.- ----.. -- ... - ... --.--.. ~~.:=..:.:..:::..:.:..::-=------------------

I., 1530 J 
~ 1531 035350 010046 ItRCI "OY RO.-'UP) ,SAVe REGISTE:.:.:R~S ________________________ _ 
•• 1532-f}353'6o--01f}'t'.6 HTj~ R1 i--UP} J-

.:.; 1533 035362 0104 ... 6 HOY R4.-tSP) J 
~ . 1534 035364 010546 HOY 15.-($P) • 

~' 1535-035366--012760 044312 000002 ltOY--'1008lJFi2UO) 'Plrrlff-on"lIOou~'n'r-ATir 

.t·~ .. ~ 1536 035374 012760 G00006 000010 "OV IIIRTC"0.8.(RO) 'SETU,P .. OCSR. FO.R VRITE .. CHD 
'I, 1537 03540, 0050~7 001174 elR IIRTFRR .RESET VRITE ERROR FLAG 
,,11538 035406---00453-r-OZ2700 ;'SR--R5.DXfER IPERf'OR"-SPECn'nlflllfnE~U""A""T~t""O'-::N"-------------

.~ ~~~_~ __ ~~~~'~_0~~~.~7 001322 TST. __ E~~LG JANY ERRORS? ()I-----
\) . \, ' , " 
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• " 1540 035416 001403 BEQ e+8. JCONTINUE IF NO 
(i I 15-4r035-4£-0-005-2.n-001174 INC "RTERR JSET WRITE ERROR FLAG IF YES 
I~ 1~42 035424 000430 BR WRCEX JEXIT tG 1543 035426 U13701 001234 HOV CURDSK.R1 JG~T CURREN~T~D~I~SK~N~U~H~B~E~R~ ____________________________ ~~ 

[,I 15'4 0354"32-0063lJ1 ASL R1 JHAKE VALID INDEX VALUE 
t2J 1545 035434 01616U 001200 000002 HGV IBFTBL<R1.>.2(RO)JPOINT DeAR TO APPROPRIATE INPUT BUF 

IE! 1546 035442 01276U 000004~0010 _HO,, _____ lIRDOtD.8.(RO> J~El.l!LI)!;SRFOB..-BE-.!O_COHHAN..!iD'-_____________ _ 
!-:1 1547 035450--0u5037-o01172 CLR ROERR JkESET READ ERROR FLAG 

~.~ 1548 035454 004537 U22700 JSR R5.0XFER JPERFORH DESIRED READ OPERATION 
:--;;; 1549 035460 U05n7 001322 TST ERRFLG JANY ERRORS? 
Gj' 15~O 035464 0011.1.13 BEO---.+8. JCONTlUE IF-NO 

.'.'.'] 1551 035466 U05237 OU1172 INC RDERR JSET READ ERROR FLAG IF YES 
1";:;1 1552 035472 000405 BR WRC!'X JEXIT 
N 1 !:53 0354 7401600Ll 'OU0004 HOV---J,( RO) ,-RO JGET -sPEclfIEo-liciRilc-ouNTIN RO 

~-;:i 1~54 035500 0054UO NEe: RO ;FORH POSITIVE NUHBER 
i:~j , 555 035502 00& 537 0171 U6 JS R ____ R 5, D A T CM. PJC OH PA RE_R EA DAN o_~~ illftL!l!!.A~TA!!....... ____________ _ 
1", --'556 035~ 06 0126U5--------- WRCEX I HOV (SP) +,R5 JRES TORE REGI STERS 

~~~ 1557 035510 U126U4 HOV (SP)+.R4 
,","8L 1558035512 012601 Hev (SP)+,R1 _____ ~ _________ . ______ . 
[,0 1 ----- 1559 035514 012600-'--- HOV (SP)+,RO J 

1)',;1 1560 035516 000205 RTS R5 JRETURN 
,-'~ 1561 
"J - 1 5 6 2---------

0;:'1 1 ~6 3 
~ 1564 
[2:.,------ 1505 

1~;;,1 1566 
['7- 1567 
[;1 15t.1'l 

1:.7,1 1569 
i:~l , ~ 70 
r;;: 1571 

t.)-:;,- 1 S 7 2 
~1 1573 
~i -1 ~74 

D:~~ 1575 
,-:; 1576 
;-:,,~. ----- 1577 

~'-;-;: 1578 

__________ J RE A()~~lILC ONTR OL--.l!L OC IL ____ ._ 
J 
J THIS CONTROL BLOCK IS USED FOR ALL OPERATIONS 

__ -.:.. __________ ~!..NVOLVIN.!.._.!HE liRe SUBROUTINE. 
J 
J 

035520 000000 WRCBI .~ORO 0 ;OUSH IHAGE 
035 ~ 2 2-000000. ~ r R O-O------------iBTANIC{DB~~A'-::R;--:l,...,M.,..,A:-:f,-::E:-:),---------------------
035524 000000 .WeRO 0 IOWDCNT IMAGE 
035526 000000 .WORD 0 JDCYL IMAGE· 
0355 30-00000U -~WOR 0 0 J B LANK-Toe S~R=--I"..H-A-,G,...,E,...,)--·--------------------------------

=~ ______ 15 7 9 ____________ _ 
i,o, 1 ~!i0 

,-;;1 1581 
[.,l 1582 
c' 1~o3'--

~'~'i 1584 
r:~ 1585 
L,J------- 1506 

121 1SIS7 
:,,1 1588 
I I -
~ 1589 

I,,,, 1 ~\lO 
r:-.~ 1591 ____________________________________________________________ _ 
,1592 

.-::~ 1 )<,3 
... .J 1594 

1595 . 
Ij 1596 
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~~ 
r\ 1$97 I 

I~~': ~~ : 
3, 1600 J 
.! 1601 , 

1;:U 1602 I 

~ .~:~~ ; n _________ ~~ ____ ~ 
I h, 1bOS I t-'606 J 

10 1007 , 
I II 1608 • 

1~ 1609 • 
, -'010 I 

161' J 

'
''I 1612 I . . ,,'3 J 

1614 • 
o 16'~ , 
~ '~6 , 

J.." 1617 I 
t;;i 161 It I 
:';1 1619 J 

1i31 1620 J 
1 b2' J 
or J 

I 1 623 J , 624 J 
1 625 J • , 626 • 
1 027 J 
1 626 , 

D 1 629 I 
1 b30 I READ AND COM'ARE TEST 
1 il31 J 

D Ii "'I 1 032 J 

~ 1 0~3 J 

u ~3~ J • ,~ 1 635 • 
~ 1 036 J 
~ 637 j 

I I~ 1 638 • 
Q 1 639 I 
~ 640 J 

641 J 
642 J THIS PROGRAM READS THE COMPLETE DISK SURFACE AND COMPARES 

lu 1 
n 

, .. 
~ 

, 643 ., .DITA lfRCTYE"D-vITH REFERENCE bATA. 
I 10 1 644 J BEFROE ENTERING THIS TEST IT IS ASSUMED THAT THE 

1 645 • ENTIRE DISK A~EA HAS BEEN kRITTEN OVEN BY TEST 25. 
646 .---rESI3Z-1S·-E-s-8EnnU.Y-'f)fE"""R£A1n>1)RnOiif(J"Fnn·--z-sr-------------

q 

ft 1 
I H", 

~, 

~ • lu 
M 

~ • I. v 

e 

1 647 J ~ODIFIED ra IHCLUDe A DATA eRROR COUNTER FOR USE AS , 648 J RELIABILITY TEST.SEETING S~ITCH 7 OF THE 
649 j SkITCH-RE-C;lSnrCUPON -ENTERfNG-THE"""PltOGUM1NHnn-s 

1 650 J PROGRAM HALT WHEN A DIAT ERROR IS DETECTED.LOCATION , 651 J ERRCNT IS INCREMENTED EACH TIME AN ERROR IS FOUND. 652 J .-'.- --.------- .... ---- .. -... ----------.-------.-.-- .:.-..------------

653 J 

"'. --.--. \. I 
1-' 

~ ---.. - -'j 

\ .. 
f~ 

----------~, #r!--------
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• • 1654 , 

~ 
16-55 • 

• ~ 1656 J 
~ 1657 • 
~ 1658 J 

"ill' 1659 • ~ 1660 J 
17 1661 

.'t-" 1662 • • 1603 , 
~ ~j~( , 

1111 1665 , 
,-, 1666 035532 005004 Th321 CLR R4 .SUBTEST NUHBER-O h,r --'607-035-5-3-4-00/;5-37 004276 iSR R5,RQUEST .REQUEST 2~,!.!,~~:lL-------------------

t)~ 160B 03~540 OU5037 001132 CLR SOFTRY .CLEAR SECTOR REREAD IF SET 
f;5] 1669 035544_00S231._Q£!'_'}6 _ INC __ CURS~C 1~_E_LSU~!l_ENT SE~C'-.!T~O~R-,-!.T~O~O!:-F!:-F~SE!:..T! _____________ _ 
~i 1070-035550 012701 044312 HOV aODBUF,R1 .GET OUT PUT AREA ADDRESS 

.~l 1671 035554 004537 016736 JSR R5,FORHAT • 
R 1672 035560 063701 001050 ADD POSWP,R1 .GET SECOND OUTPUT AREA ADDRESS 
r,-;-- 1673 035564 063701 001050 ADO--POSWP,R1. -- ----------------- ==-~-------------
O~ 1674 035570 0045~7 016736 JSR R5.FORHAT JFORHAT BUFFERS 

i-;;-] 1675035574 012701 044312 TN32LP' HOY aODBUF.R1 JGET OUTPUT AREA ADDRESS_AGAIN 
r~-'11676 035600---012700-- 00113bHOY--IICUP.SEC.-RO J-GECC-UifRENr SECTORAjj-(iifESS~~'-!!--------------

D'" 1677 035604 012021 HOV (RO)+,(R1)+ .PUT ABS DISK ADDRESS IN BUFFER 

I;: ~:~~ g~~~~~ g~~g~~ ~~}--~:g~:~!~~)+ i-----
D,,: 1680 035612 0127UO 023614 KOV IIROBLl"RO .POINT RO TO READ BLOCK ORIGIN 

f>?t 1681 035616 U13710 001136 HOV CURSEC,(RO) , 
t~~J---'682 035622 053720 001140 BlS---CURHO,(Ro)+---jFOTfi1AY-OuStf--WDR-j) 

D7_: 161)3 035626 013701 001234 HOV CURDSK.R1 .GH CURRENT DISK 
~ 1084 u35632 0063U1 ASL R1 .HAKE VALID INDEX 
12'i1085 035634 - 016120-0u1200 HOY----I6FTBL<Rn,<RO)+J(OAO tNP\.ii"AREA--
~~ 1686 035640 0137~U 001046 KLV WPSEC.(Ru)+ JSPECIFY ONE SECTOR READ 

feed 1607 03 c 6;'4 013710 001142. HOY C.URCYL.(RO) ISET OISK CYLINOE 
~,: 1608 03~650--00~740-------- TST---~( RO)·· 'POINT- RO--YOIIORD(:Omff--ENTIIY 

O';l 161)9 0356S2 004537 02.2436 JSR R~.ENOPAR 'COMPUTE ENDING DISK ADDRESS 
~ 1o~0 035656 012700 001162 MOY IIENOSEC.RO I • _____ ~ __________________ ___ 
~3,l" 691 03566,-012 70 '---Oit43" lID Y---jt 0 DB UF , R-'- If 0 I Nr-R1---tO --B uFFE-rCA"k"EA 

,,~ 1692 035666 063701 001050 AOO POSWP.R1 .ADJUST FOR SECOND SECTOR 
~ 1693 035672 063701 001050 ADD POSWP,R1 J 

1694 035676- 01202. r- MOV-- (RO) +. (R 1) + J PUY--OIsfCA"D-ORESS-rN-BUF"-ER-
10~5 035700 012021 MOV (RO)+.(R1)+ 

"'I 1696 035702 011011 _ HOV ___ (RO).(R1~ _____ ! ____________________________________________ _ 
:;'-'I------,6S7 035704--lt12700-----u23"620 HOY IIi{OBLK+4,RO JPOINT RIl TO WORD COUNT ENTRY 

Dt-'" 16S8 035710 013710 001046 HOY IIPSEC.(RU) JSET uP FOR TIIO SECTOR READ 
45 1699 035714 006320 ASL (RD>+ J 
46 --1700 035716--U0453T--035000 JSR---RS,DSKTST-----.REOUU-WuRD--touNT-eY-ON-e-S-ECfO"R IF APPLICABLE 

147 1701 03572.2 012700 023614 itOV IIRDBlK.RO .GET READ BLOCK AODRESS 
~ 1702 035726 0045::)7 022700 JSR R5.0XFER IGO READ TVO SECTORS d 1703 035732---lt05737-001132 'rst----SOFTRY 'sKIp-nffs- SEcToR'!--

1:",,1 1704 0357)6 00Hu5 BEQ TN324 .NO GO ON 
~ 1705 U35740 00~037 001132 CLR SOFTRY .CLEAR RETRY FLAG 
!",I-n06 03574 ... -"" 005237--U01312 I NC--SKIPER , INCR EKEtHSKlP -ON--ERROR-fUG 

1"531 1707 035750 000431 BR UPD JREAO NEXT CONSECUTIVE SECTOR 
~ 1708 Oj~752 005737 OU1322 TN32AI TST ERRFLG JERRORS? 
I " 1709 035756 00104UBNE---TN32I:XJEXIT IF YES--------
8~ 1710 035760 005204 INC R4 ,SUBTEST NUHBER=1<REAO OK) 

'7" 

- .-----------------------------------------

'"' 
, 
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~ 1711 035762 013700 001050 MOY POSYP.RO .LOAD VORD COUNT 
U 17f"21135766 0637uu--Do-11JSO 100 POSlfP;..:.'RnO-----;:J~::.=.....:..::=~=:::..:...-----------------
.~ 1713 035772 005737 001144 TST OKEND .END OF DISK fLA; SEt! 

:,l 1714 035716 OOHOZ BEQ •• 6 'CONTINUE IF NO Gj 171 5-036000-163700--001 OSO SOll--POS IIP,RD J R-EDifC"tcUMPIlIe;" -;C .... O .... U..,N ... f---rIF.-.E .... H:nD ........ O""F.-..-D~ISInj(:.----------
am~ 1716 036004 004537 017106 JSR R5 .. DA.TCM~ 'GO COMPA .. iE DATA 
~ 1717 036010 005737 001332 TST RTRYIN JARE liE IN RETRY MODE? 
~ 1718 036014--00126T---- SHE TM32LP fYES--1l EREA D-i ffESA'fe=;"S ""'EC'"'t:"lO .... R.:---------------

II~' 1719 036016 005737 001322 TST ERRFLG JANY ERRORS? 
., 1720 036022 001016 BHE TN32El I Ell IT If YES 
;; 1721 U36024--o05004------- -CLR u-- ,REINITlAlIZE--suifTEU NUMBER 

Dj-;] 1722 036026 005737 001144 TST OKENO '.END OF 01. SK! 
r;;J 1723 036032 00101c BHE TN32EX IEXII IF YES 
U 1724' 036034-01373~OOf16Z 001136 UPO' HDV--ENDSEt.C-URSEt JUPDne--ilISK-lbOnUeS ':"1 1725 036042 013737 001164 001140 MOY EHOHO.CUHHO , 

~151 1726 036050 013737 001106 001142 MOY ENDCYL.CURCYL 
-;0' '72 7"036056--o00640BR ---TH32L,-----
.~ 1728 036060 004537 OU3342 TN32EX' JSR R5.TSTCTL 

J 
IREPUT-REAo-snaEli"CE 
'EIIt TO TEST CONTROL 

!,.I 1729 , 8 "1730-------------··---- ,---- -----------
li<o' 1731 I 

;-,1 1732 , 
I 1733--------- J 

1734 J 
n 1735 J 
.2~, 1736 j 

)f;1 1737 J 

1
o 1738 I S 1739 J 

II" 1740 J 
3IJ 1741 J 
,. 1742 j 

Di~~ 1763 , 
[3. 1744 J 
~ 1n~ J 

Dl=;" 17t6 J J'I 1747 J 
37 1748 j 

1311 174.9 J 
,. 1750 J 

1751 J 
1752 J 
1753 I 

I--! 1754 J 
1755 I 
1756 J 

1-11757 J ,.flU .... EIIEIlne SUBRUUTlNE 

1758 J ------'-------------------------
[ •• 1 17!.9 J 
t~~ 1760 j 

'~;)I 1761 I 
_'~-'-' 1762 , THIS SUBROUTINE fORMATS THE OUTPUT DAtA FOil 

5' t"76~ J F OR AN~Nl:lfEnl1frt,"NUrtlfUlfT OR AN EVER 
"" 1764 , DECREASING NEGATIVE COUNT DEPENDING ON THE 

~., 1765 J STATE OF CNTFLG. 
~+- 1766 I -THE BASE FRO..-"fJICH--THECOUNTIJRo-G"ReS-U...-S--",IS..-----------:-------

,::~ 1767 , DETERt! INEPB BY THE CONTENTS OF R 1 AT THE TIME OF 

• LL . r-, ----.f ,,---------------------- (~ 
, / ,--
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• • 1768 J ENTRYHHE INCREI1ENTAL ·V,...!!A!..!:Lc!!UC!iE~8~ET.!.'V!!1E~E"-!N!.-·~Sl!!U:.!<CiC!::ES!!.!S!!.,I!,,!V!.JE"--_____ --:-....:.... ______ _ W 1769 J LOCATIONS IS DETERI1INED BY CNTINC.IF CNTINC 
S," 1770 J IS' EQUAL TO 0 THE COUNT IS INCREASING .VHILEIT 

': 1771 J \lILL BE DECREASItfG IF':........'C~N'!.'T'--'I~N~C~I~S~E~Q~U~A.!::.L_T.!...O~ __ ~ _____________ _ 
,..:1 ' 112 '1~-

8: 5 1 1773 J m 1774 ________________ _ 

~ 1775 J 
.:~ 1776 , 

1
;1 ,1777 J 
WI 17(8 

.,~ 1~79 J 

L::.1------- 1 ,. 80_ J 
1"1 17d1 , 

THE CONTENTS OF THE PASS COUNTER IS ALSO ADDED 
TO THE INITIAL YALUE IN R1 TO CHANGE ALL OF THE DAT-A'- PA'flERNS;-·----",----·-.. ·-.. ------ .!:-!!.!.......!.!!.!..!:.--------------

.t-~4 1702 , 
~ 1783 __ -.P,36D~~'!~46 PAYSENI 11~~ ___ R_'!!.-(SP~ _____ JSAVE REGIST_ER~S-'R~D~.~R:!..1!..._'.~R!!2=___ ______________ _ 
'" 1784 036(f66 010146 110Y R1,-(SP) , 0'2J 1785 036070 010246 110V R2,-(SP) • 
1",J 1786 036072 063701 001236 ADD PASCNT.R1 .CHANGE DATA PATTE'=-'R~N~B~I~A~S~ _____________ _ 
[:;:1---- 1707 036076--00S737-036'hO -TST---CNTFLG-- lIS PATrERNNE-GAlIYE 

~;;,1 1788 036102 001401 BED .+4 , 
,7,1 17cs9 036104 005401 NEG R1 ,COl'PLEI1ENT BASE VALUE IF NO 
l"i T79 0 -0361 06-012700-044 3-U j.j 0 Y "Ii ifli'ur, R 0 J G fT'-O-UTPU T BU FF-ER~O~R~I'-::G~Ic!,N"-':':A:;D-=-D""R-=E':'S':'S-----------

8::il 1791 036112 012702 001000 l1UY "512 .. R2 ,ESTABLISH lOOP COUNT 
f4.1792 036116 010120_ ___ 110Y ___ ~1.(RO)+_ Jf_ORI1~'L.o.!lBlIF.tO~A.T!O.N~ _______________ _ 
1'" 170,13 036120 063701 036142 ADD CNTINC,R1 'COMPUTE NEXT DATA IIORD 

~:;:~ 1794 036124 OO~3u2 DEC R2 ,DECREMENT LOOP COUNTER 
"'--; 1795 036126 1003705 BPl __ .-8._. _ 'R,EPE.~L.!f NOT DCJNE _ 
[3 1796 036130 012602 HOY (SP)+.Rl' ,RESTORE REGISTERS 

1,.1 1797 036132 012601 MCJ¥ (SP)+ .. R1 , F1 1798' 036134 012600 ",OY (SP >+ .. RO , 
,·\·,179~ 036136 000205 RTS R5 , 

:1;-': 1800 ,EXIT TO CALLING PROGRAM 
::;;: 1b01 I 
i-~~, 1802 036140-0000()O' CNTFLGI .woifl)1)'-·-- ,,-------.-----

~,:;"j 1tl03036142 000001 LIHINCI .IIORD 1 

g-:~ 1cs04 , 
", -----1805---·---· , 

II,'''' 1806 J 
1:,;' 1t!07 • g 1808 ------.--.,----

Ot~j 
~-------------------:....-----------------------------------------------------
.~ . . 

f';: 
§-

I~'j 
i'~8:--_________________________________________________________________________________________________________ _ 

~-:2l 
'".v! 

r,~ 

k~ 
D-::::,-, 

"-!, 

8 .~ 
~~~------~------------------~-------------------------------.... 
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'~ 

~8 '1 , 

I~ ~ ! TEST 33 MULTIPLE CPU EXERCISE 
fJ t·' • fCT-----·-5 I 

'~" 6 I. 6 7 J THIS TEST IS AN EXERCISE fOR PHOENIX 211 
7 8 J SYSTEMS THAT ARE OPERATIN~G~Y~I~T~H~T~H;~E~"~U~L~T~I~P~L~E-C~P~U~------------------------

I. . 9 I OPTION. THIS IS THE ONLY 211 DlACHOSne TEST THAT m 10 • YILL ALlOli MORE THAN ONE CPU TO 8E REQUESTING THE 

I:" 12 • 
li;'~ n, I 211.THE HRMAT--Of-- THE - tHETEn-u-· A-S- FO(LOiiS-~1 .-:..::~---------------------

,13 • 
··n I 

15 • I 
~16· I 

1. THE fORMATTER IS REQUESTED.lf·tHIS CPU 
RASAtcEU8"E""FOn-·TlfE-atou~n-f$~·iiA-ifE:r:· ;' ... H;JOE .... -----------------
AN ERROR IS LOGGED. . 

8 " • ---2 ..... -WUTE-'R·E-IO·--l-ND--UiU- clUfPAlfrJibut-1NrrI 
,,'" 18 • STARTEO AND NORHAL SUBROUTINES ARE USED 
~ 19 • TO DRIVE THIS SEQUENCE. 

lifu ~~ : 3. IF ~~~;~;-;;;~~~~~-fUL THE PItOCRAM RELEASES 
~ c:2 ',.. fORMATTER AND If ANOTHER CPU HAS·A 
§j .:3 • REQuESrSU-THEN- n-··-SitO-ULD--it-Ecene--A"ccUs. 

"'l! C:' • r:: ~~ .' . : 4. : .. f-:~~!~~~~!I~~~.~!l.!.;~::~~.~;R~-~R::~-~;~~:.:.:::..:.T=E=-D...;A:.::N:..:D~ ____________ _ 
1';.1 a _. I.' . . I' 28 . •. • •• THIS TEST CAN BE RUN If A CONTROLLER DOES NOT 

28 29 .., , HA"V£ THU(HP-[E1:PO-SETUp.sups-rAND' 
129 30 .-. ..:. 'ARE OMITTED. 
~ 31 • 
hJ ~2:· • THe DISICADDRESS--UUmTRr·OAlA-'UTERORC-UAN·Dlf.l. 

D:-:·.· 3? , 
~ 34 • THE UNITS USED ARE ANY AND ALL THAT ARE ON LINE 
~ 35" j A"t'O·-READV-'UHOSEN-UNDOiiu-ALSln" ~:.....:==-==-=-=::.=..-----------------

II3>i 36 036144 012737 001750 001272 TN33. HOY .1000 •• UCNT. ISET TRANSFER COUNT TO 1000. 
t;;1 37 036152 001537 015564 12. JSR R5.RANDOM : : ISENERATE RANDOM NUf(BER 
t;1 3S-0361"S"o-OOU3r-Dl'U4 JSR ~5.RANBUF"---i-FORIiAt-DATA··BOffER ==----------------------
.~ J9 036162 005737 U010l6 TST HUlCPU 'MULTIPLE CPU OPTION? 

'»' 40 036166 001412 BED S4 'OSE NORMAl DATA TRANSfEIC IF YES 
1 036170-004537-03624"4 I2Z21 JSR--R5.REOUS-' ,REOUESTAND·GO ---.------- .=--~....:...:::.=-------------
2 036174 005737 001322 TST ERRfLS ,ERRORS? 
3 036200 001003 BHE TN33E! .EXn If ERROR 

r;, , 
,r.;- 4 
I- 4 <2 

D 
.. 4 , 036202-U05337-U01272 131 DEC-LPCNT --- IDECREMENt-UOP -cliONr 

5 036206 001301 BNE I~ 'CONTINUE If NOT DONE 
6 036210 00'537 003342 TN]]EXI JSR R5.TSTCTL IEXIT 

Ir.- 4 
~ 4 • 
4. 4 7····· --- .. --.-------.. -.---.-- -, . ----------.-----------------------------

8 , 
9 J 
0----.. 
1 , 
2 I 
3 J 

-PI 5' 
~I 55 

I~ .;; 036214 012700 035520 

o 

• t~ 4 

•• 4 

~ 
!j 

5 ":' 5 
52 5 

I • 

.. 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ------------------=-- -, -

HOY .~RCB.RO , . 

--~~-- ~~------
~j 

141 
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SMDIA.MAC MACRO V06-03 21-APR-78 00102 PAGE 8-1 

• 58 036220 004537 016130 JSR R5,RANBLK ISET UP DISK ADDRESSES 
r;:',~; -----....;;ScrO-3-62£4-004nr-0353-Sa JSR R5,WRC I GO WRITE/READ 

87; 6e 036230 005737 001322 TST ERRFlG .ERROR? 

;;6-2 -036236-1113704-u0f1S~2 MOY---OTCN T.R4 JF-bcRE-lixYER SUBCOUNT NUI1BER 
." 63 036242 000762 BR TN33EX lAND EXIT 
~'~ 61 036234 0017a2 BEC $3 ICONTINUE IF NO 

I:! :~--------- -----------------------------
e-j 

8~ 66 
I-"~ 0 7 
1"1 68 

D!~-;1 69 
rl 70 I-0~_ _ __ 0 _____ _ 

1"1 71 
0-;-;1 72 

- ------ ----~ .. ------- --------------------------------

roc, 73 
I~~J _" 
H 7£ 
O~ 75 

i-~~~ 76 .......................................... . 1,): 77---------------------

CONTROLLER REOUEST ROUTINE 

.!;,~! 78 
~ 79 THIS ROUTINE REOUESTS ACCESS TO THE 
!;~80 211COtffROl[Elf-AND-~ilHEN-COMMANDTsirECETvi::-~D-,-------------
o~ 81 ISSUES A WRITE AND READ SEOUENCE.THESE COMMANDS 

::;o~ 82 ARE ALL INTERRUPT OR l'r'ENANO ERRORS ARE~ ________________ _ 
:~----- 83 CHECKEO.--- 00 ------~-------------

~';1 !}l, 

:12;1 !} 5 g 86------------------------------

D~,~~ 87 
:'" 08 
~~'-----~~- 8 9 

o .. _o ______ ~_o ____ • __ o .. ___ o ________ , ________________ _ 

__________________ -:--____ ._O _____ O __ O~ ___ ~_~ __ ~ __ , _____ O_ 

b YO 
:,' 91 036244 010046 REQUSTI KOY RO,-{SP) JSAVE RO 
i;;T 92 0 036240-005004 CIR---,a-~----------_.REsH--SlfifTE5fcoUNTER 

1:;;1 y3 036BO 005037 001150 CLR INTFlG .RESET INTERRUPT 
G;l y4 03625,. 105777 142520 TSTB OlOCSR JDO \IE HAVE ACCESS N::.:O~W=__?~ ______________ _ 
i'" 95 03626o---10(j006---~ HPL~~----$in JCONTHhiE 0 IF-NO 

D;J 96 036262 005237 001322 INC ERRFLG ISET ERROR FLAG IF YES 
c,' 9.7 036266 017703 142506 HOV@DCSR,R3JLOADR3I1ITHERRORCONOIT . ...:I:,::O:..:N=--____________ _ 
;.,',j-------98 03627<: -005002-~- -~- CLR R2 JSET R2-FOR REFERENtE~'/(fRi> 

I~ 'i9036274 OU0205 RTS RS 'JAND EXIT 
i-:;-,1 100 036276 0052U4 $R1. INC R4 JSUBTEST NUKBER-HFORHATTER DEAD) 
~1------'01 03t300~ 052777~-OOOfOO 142472 BIS--~--"INtON,iilOCSR JENABLEINTERRUPTS-ANO-REQUEST':..=..:'---------

o ";,-,l 102 036306 052777 000040 142464 BIS IlBIT5,CilOCSR JREOUEST CONTROLLER 
. , 103 O~63'4 OU4537 017342 JSR R5,WAIT J~AIT FOR INTERRUPT 
~1------1 04 0:'6320-- 005737- 001150------ TST INTFlG .. 0 ---- J DID bE INTERR UPT?CtouLo IfC6 SECONDS) 

~.~'~ 10~ 036324 001003 SNE SR2 JCONTlNUEIF YES 
~j 106 036326 0052~7 001322 INC ERRFLG JSET ERROR FLAG IF NO 
~,;:'----107 036332-00021)5'--- RTS---RS iANO EXIT '00 -.--~----

.;:.::1 108 036334 005204 $R21 INC R4 JSUBTEST NUMBER=2(WE DID INTERRUPT> 
:~ 109 036336 UU5037 001150 CLR INTFLG IRESET INTERRUPT fLAG 

~'~";~, 

.. o~ 

ill" ~.:_t:jr 
~., 

'i""<. 

110 036342~~017703~--142432 -M('Y--QlOCSR,~:r- JSEE IF READY IS-SET 
111 036346 012702 000200 HOY UFMTRDY,R2 JSfT UP R2 WITH REFERENCE WORD 
112 0363,2 052702 000100 bIS uINTON.R2 JINCLUDE INTERRUPT ENABLE 
113 036350 o. U52702~ UU0040 I:IIS IHdT5,R2 ------;USO REOuEST BIT-
114 036362 0302u3 BIT R2.R3 JARE THESE BITS SET? 



• S"DU_RAC RACRO va.-O] l1-APR-71 QOIOl PACE 1-2 

~ 
T-G 115 0]6]64 001003 BNE ,.3 'CONTINUE IF YES 

(.1 n"6--03"63"6o-Dll5131 001322 INC ERRFU .sET ERROl tUG IF NO 
.~ 117 036372 000205 ns R5· lAND un 
m' 118 036374 005204 lUI INC R4 ISUBTEST NUMBER-l(READY SET.INTERRUPT 
• 119 'ERDn:E-S~IAHD NO ERRORS. .!.,. 120 036376 012100 035520 HOY ..,RChRO. 'POINT RD TO IIRITEIREAD BLOCK-
~I 121 036402 004537 016042 JSR RS.FIUNIT .SEARCH FOR ACTIYE DIS_K_D~R~I~Y~E~S ______________________ __ 
17, 122-D364Do-Du453r-Q16130 JSR-.t5llflNlLk ,.sn-UP-oIS"IC,HADORusn 
.~ 123 036412 00'537 0353~6 JSR R5.VRC .GO 00 SOHETHINC 

I~ 124 036416 D05137 001322 TST ERRHG • ERRORS? 
. I 125036UC--OD1D01----- BNE IU .CIEU·REOlIEST-U-VES--------------------------

U6 036424 005204 INC R4 ,SUBTEST NUHBER-UNO ERRORS) 
127 036426 042777 000040 ·142]44 "" 81C IBIT~.aDCSR .LET GO OF CONTROLLER L:I 128··036434-U42777-000100 142336 arc .INTON,lIDCSR 'DrSABL~-TNTERR-uPTr':..:----------------------

D:", 1c9 036442 017703 142332 "OV aDCSR.R] .FETCH DCSR 
~ 130 036446 005D~2 ClI R2 .SET REFERENCE IIORD-O ! .. i 131 036450--020203 l:"'--UiR 3 )BlTSCL-EARED'!-- -~:::..--------------~----

.Si 132 036652 001402 BEO IRS ,EXIT IF YES, f1 133 036454 005237 001322 INC ERRFlG .SET ERROR FLAG IF NO 
,,_j 134 036460--012600--- Si5' "OV-CSP>+iRO 'RESTORE··R'O-·-:..:..:..~-...:....------------------

Dr;,-! 13~ 036462 00020j RTS 15 lAND EXIT 
~ 136 • 
i2',1 1 ~7-----'--- .-, ----- .. 

• ~ 138 • 
P 139 • 
;2;1 140-- • 

'8 141 , 
~ 11.2 • 
",,: 143- • 

14 '" , Iii 11. 5 , 
G'.; "146 j 

D132 147 • 
" 148 " 10R_ECC TEST NUMBERS A16 » A17 13-IOV-71 
~ itT j 

Ii 3.' 150 I 

136 1~1 J 
'37! 152 • • '- 153 • ~ H4 . • TNA16_'R -IOY-77 -39 

~ 
.~5 j 

I~ 156 • .-
'2 H7 , • 
.J 158 J Eec RECISIER CHECkS 

• 
It";. 159 J -------------------- . 

~I 100 , 
~ 

61 J 
I ., 162 " J 
~ 163 , THESE TESTS CHECK THE ECC RE'ISTER (PATTERN) .. 

o 

~ 
.64 J FOR LOAV~IBIf BIT As vELL AS INITIALIzATION 

:.0' 165 , OF BOTH T~E ECC PATTERN RE51STER AND THE £CC BIT COUNT "~S:' '106 , RECISTER_ 
S? 167 J 

.,.:. 168 • 
>i, 109 • 
f.'i 170' J 

'Ej 171 036464 005004 TNA161 CLI R4. ,SUBTEST NU"BER-O. 

,~!J . C () Q;....:.:;:.... .. --, 
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" SMDIA.'UC MACRO V06-03 21-APR-78 00102 PAGE 8-3 

• • 172 036466 00A537 004276 JSR RS~RQUEST .REOUEST USE OF THE 211 F' f73-03"6472-000oo5 RESET • ISS~U!..!;E~I-I.~O~R~E--'S!!E:"'T'-!-!!c!:"-~,!,,----------------
t:, 174 036474 004537 004276 JSR R5~RQUEST .FETCH 211 AGAIN 

, 175 036500 005002 CLR R2 JSET UP REFERENCE YORD 
• lUi"- 0:!l6502-01770~423fO HOV aECCPB,R3 Jf-ETCHECCp(fsTt.EI-O~N~R~E!!.G-I-S-T-E-R-------------~ 

)~ 177 036506 020203 CMP R2,R3 -JCLEARED? 
Ib' 178 036510 001404 BEC ceeC1 ,CONTINUE IF YES 
01-----179 u36~12 U05237--1f0-132-2 INC---ERRFLG JSEi ERROif-FlAG I=-=F:-:-N=-=O-----------------
D~ 1dO 036516 000137 036770 JMP T~A16EX .AND EXIT 

191 181 036522 UU~2Q4 .. CECC11 IhC R4 JSUBTEST ~!lMBg~=:l~~~_CPB Ok:~)-==-------------
~I -182 036524- 017703--14227B MOV ~ECCPW,R3 ,fETCH ECC BIT PATTERN REGISTER 
I~ 1~3 036530 020203 CMP R2,R3 'CLEARED? 
~~ 18' 036532 001404 BEQ CECCi ,CONTINUE IF YES 
r" 185 036534 U05237----001322 INC--ERRFLG J sEi ERROR--fli(;-~I-f-·-N-O------------------

O:-;-;i 186 036540 000137 0;)6770 JMP TNA16EX JAND EXIT 
~ 187 036544 005204 CECC21 INC R4 JSUBTEST NUMBER=(ECC BIT PATTERN OK) 
I~;! 188 036546-- 012777---100000--u2244 MOV IlBIT15,IIECCPII iLOAO ECC INHIBn-SIT .~--'---!:~=~~~-=---------

1:1 189 0365~4 012702 100000 MOV IlBIT15,R2 ,LOAD REfERENCE WORD 
!;:;I 190 .036560 _ 017703 __ !~2~34 MO~ __ .ECCP • .,R3 JFETCH E~C~_~>~~3 __________________ _ 
",: -191 036564 020203 (.MP R2,R3 ,BIT SEYH 

o';::-! 192 036~66 001404 BEQ CEce3 ,CONTINUE IF YES 
i'~- 193 0:;6570 0052J7 001322 INC ERRFLG JSET ERROILf~~~!!~N~O ________________ _ 
~'~1191, 036574 u00137-036770 --JMP TN~16EX JAND EXIT 

D~l 195 036600 00~204 CECC31 INC R4 ,SUBTEST NUMBER=3(BIT 15 OK.ECCPY) 
~1 196 036602 005002 CLR R2 ISET uP REFERENCE WOR.~D~ ____________________________ __ 
\,cI 1<17 036604--0050n--Ht210 tlR---ioIi:ccpw--- UTTEMPTrOCLE-AR-ilTT 15 

9~j 1<18 036610 017703 142204 MOV @ECCPW,R3 JfETCH FOR COMPARE 
i;,: 199 036614 020203 CMP R2,R3 JBIT CLEARED? 
!~:--------200 036616- 001404 SED CECC4 JCONTINUE -IF YES------

k):;1 201 036620 (i05237 001322 INC ERRFLG JSET HROR FLAG IF NO 
:';'1202 036624 U00137 036770 . _____ JMP TNA16EX J_EXIT . __ 
:~,i----- 203 036630 OU5204 CECC4I INC R4 JSUBIEST rWMBER=4(BIT 15 CLEARED) 

.~i 20~ 036632 012771 100000 142160 MOV ABIT15.iECCPII JRELOAD BIT 15 
~ 20~ 036640 052777 000077 142132 BIS IlNOFCMo,aDCSR JISSUE NOP COMMAND TO CLEAR BIT 
t-;-J- 206 036646--0177u3 -142146 MOY--ilECCPII,R.) ISET UP FOR- COMPARE '--------------

~'~ 207 036652 012702 100000 HOV ~BIT1~,R2 ISET UP «EFERENCE IN R2 
'~!;' 208 036656 0,0203 CMP R2,R3 'BIT NO-OPPED OUT? 

I,,: 209 036660 OU1404 BE{I---CECC5 ICONTINUE 11="- NO-·· 
.~ 210 036662 005237 001322 INC ERRFLG JSET ERR~OR FLAG IF NO 

>,~' 211036666 000137 U36770 JMP TNA16EX UNO EXIT 
bi-212 036672--005204---- ... _u CECCSI INC R4 iSUBTEST-NUMBER=S<G-O DOESN'T CLEAR ERROR) 

~:~ 213 036674 012777 100000 142116 MOV D6IT15,aECCP~ JLO~D BIT 15 AGAIN 
~1 214 036702 012777 000041 142070 MOV USYSCLRIBIT5,aDCSRJISSUE SYSTEM CLEAR rz: 215 036710 01J4537 004216 JSR----R5,RUUESr------ JREDUEST 211 AGAIN -

[tc;;! 216 036714 017703 142100 MOV iilECCPw,Rj JSET UP fOR COMPARE 
i.-, 217 036720 005002 CLR R2 ISET UP REFERENCE WORD r", 218 036722--- 02020r---- CMP R2,R3- ---------'(.Li=AiiEO? - ---------------.i.7 219 036724 001404 BED CECC6 .CONTINUE IF YES 
," 220 036726 005237 001322 INC ERRFLG .SET ERROR FLAG IF ~N~O ____________________________ ___ 
;.,; 221036732 U00137-- 036770 JMP----TNA16EX--------i AND EX IT------ - ------
D~ 222 036736 OU5204 (.ECC61 INC R4 JSUBT~ST NUHBER=6(SYSCLR CLEARS ERROR BIT) 

r;-1 223 036740 012777 100000 142052 MOV ___ 1l8)~J~_~_aEc.CPII _JLDAD BIT _150NEL~~T_T!..:I~M!.!E=___ _____________ _ 
i~! 224 036746 OU0005 RESET JISSUE 1/0 RESET 

,~~ 22~ 0367~0 004537 004276 JSR R5,RQUEST JREOUEST -fORMATTER AGAIN 
~, 226 ~367S4 017703 142040 MOV ~ECCPII,Rl JSET UP FOR COMPARE 
1.:-; 227 036760 020203-----------(.MP R2,R3-------JCLEARED? -------------------------

t- : 228 036762 OU1402 BED r~A16EX JEXIT IF YES 

- ---------- -- ---- --- . 
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SMDIA ."AC MACRO Y06-03 21-APR-78 00102 PACE 8-4 

~ 
"f". 229 036164 005237 001322 INC ERRFLI; .SET ERROR FLAC IF NO 
(1l230-03""6r{c:rO(f'SJ700~n2 TNA16ffiJSR RS.TSTCTL JAND EXIT EITHER WAY 

.J;1~~ 231 J 
2.. 232 J 
.. 233 J 

I):.l 234 J 
r:1~j 235 J 
. '236-' J 

237 J 
• 238 J 

r.i;i 239 J 
D@ ao J 

i"l ~41 J 
t:::j ~.2 J 

.'" (.43 J 
G1 244 , ________________________________________________________________________ __ 

~ 2(5 J 
De 246 J 
~ 247 J 
~J 248 ;.----------------------------------------------------------------------------

D,~"; 249 J 
EJ 250 J 
~ "251 J fHAlt.pH 1-Nov-77 

.~i2) 2~2 J 

-"-- 253 J 
.", 2 54 J 

ECC/211 HEADER FOR"AT 
••••••••••••••••••••••••••• 

D";;-! 2S~ J g: 2~6 J 

".' -257 • TKrttilT1JlrItiiGl)!fIl;"IlfG1S THE READER ARRAHGnENT 
I~ 258 J FOR THE PHOENIX 211 CONTROllER EQUIPTED WITH ECC LOGlC 

1"'1 259 J IHESE _ CO~T_R0l:~ER_~_H!~_~ __ A REOUND_A..HT SET OF ~_EAD.=E:.:R_.,=-O::.:R::.:O~S: __________ _ 
260 J ADDED TO THE SECTOR TO INSURE PERFECT DISK PACKS 
~b1 J IF THERE IS A BAD SPOT<S) ON A DUI( IN THE HEADER FIELD AREA 

I"' 262 J THE CONTROLLER WILL ERROR ONLY IF BOTh HEADERS AR:.=E:......=;D=.E..:..T=.EC=..T::..,:E=.:D=--____ _ 
, -'2u3- J AS BAD. -

26l • 
'".\ 265 J 
'266 J 

267 J 
268 J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

n 209 • • It • • • • • .----.- • 
270 J • WORD1 • VOR02 • CRC1 • CRCl It VORD3 • VORD4 • CRC1 • CRC2 • 

. , 271 J • PAIR". PUR1 • PUR' • PAIR1 • PUR2 • PUR2 .. PURl. PUR2 • 
-1272 J .---.------.---. .------.-- - ---li--- - - - .. - - ---.----

273 , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
274 J 

~
6 -275 j'----

• ., 216 J 
•• 271 J 
.ni 278 J 

I:-.j 219 J 

. ~;' 280 J ECC/CR~~.!!.ECtION TES~_ 
'.2 '281 J ---------------------------

• ,. 282 
'4 . 283 J THESE TESTS CHECK THE HEADER CRC 
~.284 J~ETECTION-AS WELl' AS -THE .. ·CO"PITlifl[[~fY~------------------

.!.:, 285 J OF THE CONTROLLER UNDER TEST. 
f .. i 
,'1 . 

a 'c I () 
\\,. 
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SMOIA.PlAC MACRO Y06-03 21-APR-78 00102 PAGE 8-5 

• "286 J 
01 281 J 

.'-;J 288 036774 005004 THA171 CLR R4 ,SUBTEST NU/1BER-O 
/.i 2o~ 036776 012700 Q40620 HOY IlECCI/RT.RO ,POINT TO I/RITE BLOCK 
!. i 2 Ii O' 03 70 02-0045 3t-O(f427 6 JS'R RS .. R QUE ST. REr.fu-ES-TfOR-HA'-"T:""T.!!E'.!.R~~------------------

r 

9:'1 291 037006 00'>010 CLR (RO) .MAKE OUSH HIN 
82 ~ 2 _.03 701 0_1 05777 _. 141?64 T S TB __ iDC_SR ~F.OR MA.TJ:J;R._ RJ;ADY-.:.? ___________________ . 
[;1 293 037014 100404 BMI CRC1 'CONTINUE IF YES 

l:-;l 294 037016 lIO~237 001322 INC ERRFLG , 
~ 295 037022 000137 040614 JMP CRCXEX ,EXIT IF NO 5 2'16 o 37026----1J052U4-·-··· CRC11 INC--R4' .. -- isulijESTNUHBE'R~HFORMATTER READY) 

iii "i 297 037030 004537 004034 JSR RS .. CLRBUf ,lERO BUffERS 
~ 298 037034 016001 000002 MOY 2(RO),R1 'POINT R1 TO BUFFER 
l~ 2'19 03704U 012701 00oo01-Iffi0004HOy---'II& ITo.Hlf1) -j ENTER'S fNGLe's fT-S-INfO-.fEADERS 1 AND 2 
D~ 300 037046 U12761 OU0001 000014 MOY IIBITO.14(R1) , 

r;;1 301 037054 ___ 00~237. __ 001176 INC SPECHO ..!SE! SPECIAtC'().!I.t:I~~N::D~F~L~A~G,--_. ______________ -: 
~ 302 03706U OU4S.S] 022700 JSR R~)lDXFER IWRITE BAD HDR CRC 

o¢j 303 037064 005037 001176 CLR SPEC~O ,RESET SPECIAL COHHAND FLAG 
,,,II 304 037070 005737 001322 TST ERRfLG ,ERRORS? 
1,,305 037074-0U1402-- 'BEO---'CRC2-- 'CONTINUE-iF-'NO .----.------------------

t)~l 306 037016 0001.>7 040614 JI1P CRCXEX ,EX IT IF YES 
~ 307 037102 005204. CRC21 INC R4. ,SUBTEST NUHBER=2(REF~0~R~H~A~T~0~K~> _____________ _ 

~,.-- 308 037104-" lJ12700--'il23614 MOy--'IlRDBLK-:'RO ,POINT-,fcf-fo-RnOS-LOCK 
1,23 309 037110 005010 CLR (IW) ,OUSH=O 

i"; 310 037112 0050bO u00006 CLR 6(RO) .CYLINOER=O 
~ 311 037116--- 013760 001046 000004 MOY--WPSEfi'41RO> i'ONE SEC fOR-WORD CCUN·T"'-.,,------------------
a~ 312 037124 004537 022700 JSR R5.DXFER J~O READ 
4 313 037130_ .. _ 005737 001322 TST ___ ERRH§_ .JERRORS( S~OUJ,:!l .. ~~_ 
I", 31' 057134 OU1004 BNE CRC3 JCeNTINUE IF YES 

,~~ 315 03713b OU5237 001322 INC ERRFLG ,SET ERROR FLAG IF NOT 
~ 316 037142 000137 040614 JHP CRCXEX ,ANn EXIT M 317 037146-" 005204 --. CRC3a INC"'--R4 .SUBTEST . NUI1S-Eif;;3'{ERROR DETECTED) 

Li'~' 318 037150 017703 141640 I'I(;Y iilOERR,R3 ,FETCH ERROR REGISTER 
~~ 31~ 037154 U42703 117376 BIC "177376,R3 'LOOSE ALL ERRORS EXCEPT HDR CRC 
,< 320 037160" 01270[-'000401 MOY--·liBIT8IBITO.R2 .SET UP f{EFERENCE--' ~~~~~~~------------

l!r~;·l 321 037164 020203 ttlP R2.R3 ,CRC ERROR SET? [J 322 0371b6 001402 BED CRC4 'CONTINUE IF YES 
I2:j 3,3 037170-'''000137-0406f4 JI'IP---CRC)(EX ,EXIT IF NOj-'--'--

D",' 324 037174 O{J!;204 CRC41 INC R4 'CRC ERROR DETECTED 
~ 3£~ U37176 017703 141612 MOY aOERR,R3 ,FETth ERROR AGAIh 
!"'1326 037202' 0402U3'---'--- BI(:---·R2.R3" -jiOOSE 'CRC ERROR-

D~0 327 037204 005002 CLR R2 .SET R2 FOR REFERENCE 
r"j 328 037206_ 020203___ CMP R2.R3 ~ANY OTHER ERRORS SET?<SHOULDNIT'8E) 
1';, 3':9 037210 Oll1402 BED CKC5 ,CONTINUE IF NO 
I~ 330 037212 000137 040614 JMP CRCXEX ,EXIT IF YES 
~ 331 037216 uU5204 CRCS. INC R4 .SUBTEST NUHBER~5(NO OTHER ERRORS) 
J.;j-----332 037220- 017703--nHR -MOY----aOWCNT.R3 JFETCH WORD COUNy' REGfSTElf--'- .-----------
.~ 333 037224 016002 000004 HOV 4(RO),R2 'FETCH CRIGINAL 1/0RD COUNT REG.VALUE 

,'" 3.:4 037230 020203 CMP Rl.R3 .SEE IF wORD COUNT MOYED 
1,,1 3::'5 037232-0014iJZ--' bEt' CRC6 .CONTINUE IF NO-----··-· h 

------------. 

I-::;;! 336 037234 000157 040614 JI1P CRCXa 'EXIT IF YES 
F? 337 037240 005204 .. CRC61 INC _~4 .. __ . ,SUBTEST NUHBER=:6(N~ ~ORD_.~~UNT INC,..:,:R""EC!.'".=E,;.:N-'-T:.:.A.,:..T::.;IO::,:N:.:.:;..) _____ _ 
r",i '338 037242--- 0177U3-h1536 MOY-- iiiUCAR .. R3 ,FETCH C(;RE ADDRESS REGISTER 

.~~ 339 037246 016002 000002 HOY 2(RO),R2 ,FETCH ORIGINAL CORE ADDRESS VALUE 
~~ 340 037252 OL0203 CMP R2,R3 JCORE ADORESS HOVE? 
"-~-----"341 037254 001402 ---.. -. 'BEr;--CRC7 ---. ItONIINUE IF NO---·-·-·-·------·--· 

.~; 342 037256 000137 040614 JHP CRCXEX 'EXIT IF YES ,. -

,~!------- .'_--- .... _._._. __ . __ . __ ._---;-----.. 
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~ 343 037262 OU5204 CRC71 INC R4. 'SUBTEST NU"BER-7(BUSS ADORe-NO INCREMENTATION) 
8 3 U-l):I12"64LJl77lJ 3 141512 H6V aOuSH.Rl .FETeH UNIT-SECTOR-HEAD RECISTER 

l).! 345 037270 011002 MOY (RO>.RZ .FETCH ORICINAl VALUE 
~I 346 037272 042703 030000 iIC 130000.R3. nOOSE UNIT SEL::..:E::..:C:...:T~e~I..:.T~S-=.I::.N....:B::..:O::...T:.:H-=--__________ _ 
f, 34rU3727O-042702-030000 6IC--1I30000;RZ J "51 348 037302 00520":: INC R2 .HAKE R2 REFERENCECORIG+1) 
r.j 349 037304 Ol0203 Ctl P R2.~3 .DIDSECTOR ADDR BUH'?(SHOULD HAYE) Gi 350 037306-00140ZBEn-CRC11J .CONHNIIE.F- YES-----·~=-=-~...:...::.:..-----------

.7 351 037310 000131 040614 JHP eReXEX .ElI r IF NO 
HH 352 037314 005204 CRC101 INC R4 .SUBTcST=10(SECTOR ADDR -.+1) 
i.o l 353 037316-005037-001322 ClR--cRRFlG JFINALlY -RESECERROR-f:'l"··A"'-=-..c....:...------------
,~ 354 037322 U12700 025450 HOY IISECFB.RO .POINT RO TO FORHAT BLOCK 

t;:i 355 037326 u()5010 CLR (RO) .SECTOR.HEAO 0 bJ 356· 037330-1)05037-04(306 CLR--·ODBUF~l iHAI<E· VA[1D- HEADER-wOU"! ."i 357 037334 005037 044310 elR OD8UF-2 • 
~ 358 0373~0 005237 001176 INC SPECMD .SET SPECIAL COHHAND fL" 
1,.1 359· 037344-·-00453r--OZ2700 JSR--RS.DXFER JREFDRHU-SECTOR·l) . .::.:..-=---------------
D~ 360 037350 005037 001176 CLR $PECHD .RESET SPECIAL COHMAND FLAG 
~ 361 037354 005737 001322 TST ERRFlG .ERRORS DURING FORMAT 
i";;r ·302 037360-- 001402-- BE"--CRC11 - .CONTINUE IF-NO·- ---

.;o~ 363 037362 0001:)7 040614 J"P CRCHA .EXIT IF YES 
t;1 364 037366 00~204 CRC11. INC R4 .SURTEST HUHBER=l1<REFORMAT SECTOR 0 OK) 

.:21 366 037372 004537 004034 JSfI R:aCLRBUF .CLEAR BUFFER AREA ~" 365 037370--U0521U~-·-·-··- -INC (RD) )POINr"O-SECTOR-, 

'741 367 037376 012737 000001 044306 HOY .'.008UF-4 ,HAKE VALID HEADER VDRD 1 
I"" 368 037404---·012737-00000t--u4~2 HOV---1l1:i006UF ."'AKE- SECOND HIR-nCfO;.......:...--------------

~7/ 369 037412 OU5037 044310 CLK ODBUF-2 • 
G? 370 037416 005237 001176 INC SPECKD .SET SPECIAL COHMAND FLA' 
t;;i 371 037422-004537-0l2700 JSR--R5.0lFER rREFORHHSECTOR· .-'---------------

.~.,. 372 037.26 005037 001176 ClR S!ECKD JRESET SPECIAL COHHANO FLAG 
-=- 373 037432 00501U CLK (ft0) ,SECTOR ADDR BACK TO ZERO 

374 037434---005737-- 001322 TST--ERRFLG iERROit?---· .---- .----------------
37~ 037440 001402 &EO CRC12 'CONTINUE IF NO 
37(, 037442 000131 040614 JHP CRCXEX ,EXIT IF YES 

n 377 037H6-00520"----·-·-·--· tRCu. INC-- £(4----.n .~UBTESTNUMBERaUrF'mnUr.,.ECTOR 1 Oll 
378 037450 0127UO 023614 HOY IRDBlK.RO .P~INT TO READ BLOCK 
379 037'54 £105210 INC (RO) HlAKE READ FROH SECTOH 0 n 380 037456-00453r--022700JSR R5.DXrn .REAO·H

----•• - :...:...:=--=-------:----------
381 037462 005010 ClR (RO) 'RESET SECTOR ADDRESS· 
382 037464 005737 001322 TST ERRFlG .ERRORS DURING READ? 

1··1383 037HO·-OO1A02---· 8EO·---CRC13 .CONTINUE-IF-NO·-· .:::...:-----------------
384 037472 000137 £140614 JhP tiCXEX 'EXIT IF YES 

.' 385 037476 005204 CRC131 INC R4 '~UBTEST NUH8ER=13<READ ON SEcTOR 1 010 

~4~ 386037500---012700-040632 HLV--IJRDCDF.RD .POhITPTO.···REA.[j-E"eRYTifTNTB[oC~K~~:......:..:.:..:.--------
... 387 037504 00~210 INC (RO) 'HAKE IT SECTOR 1 

45 388 037506 01370l 001234 KOY CUROSK,R2 .SET UP INPUT FIELD 
•• 389 037512·-lJ063uZ··_··-·- ·U[--R2~--·-- j ....... - .... ----.. - .---... --=-=-----------------

.~' . 390 037514 016200 001200 000002 HOY IBFTlll<Rlh2(RO),FOR READ 
~ 391 037522 013700 001046 000004 MOY _"PSE£.4(~O) JAD~UST _"ORD_~~~NT~ ________________ _ 
1,,392 03753()"-·162760--00001Z--000004 SUB-- .,0 •• 4<RO) JADJUST 1I0RD COUNT 

I~"" 393 037536 005237 001176 INC SPEC.ID .SET COMMAND fUG 
" 394 037542 004537 Ol2700 JSR R5,DXFER .READ BALL GAKE 
\; 39!· 037546--00501(f----·- CU--uO) ,RESEr SECTOR-AODUU 

D;~ 396 037550 005031 001176 ClR SPECMD ,RESET COMMAND FLAG 
i,,'1 397 037554 005737 001322 TST ERRFLG .ERRORS? 
r;, 398 037560-·001402--·--·-·---BEO--CRC14·--· JCONTlNUE-IF'-IIlO ---~---------------

.~~! 399 037562 000137 040614 JHP CRCUX .EXIT IF YES tL ____ _ 

• c ~~~ 
\) 
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• 400 037566 005204 tRC". tNC R4 'SUBlES' NUMBER=14(READ CRe OK) 
(j 4(n-037S10-016-002000002 HOY 2(RO).R2 ISET R2 FOR POINTER TO CRC IIORDU) 

)i~ 402 037574 016203 000004 HOV 4(R2>.R3 ,FETCH FIRST CRC IIORD 
: J : 403 037600_013702 __ Q.Q !~~O H_O V ___ I!~!!C 11 R 2 ,F E_I~!!_~.~_~~_;~G.L.I!()R~D~-o---,-______________ ~ 
i 4 1 404 037604 020203 CMP R2,R3 JCOHPATIBLE CRC GENERA TlON? 
.~ 405 037606 001404 . BED CRC15 JCONTINUE IF YES 
1~ _____ .~06 037610 __ 00523 7 __ 00B2~ ) NC ___ ERRF tG J S EI_~~~()~_£),!~_IL.!H~) ________________ _ 
,~ 407 037614 U00137 040614 JIIP CRCXEX JAND EXIT 

~:.2..; 40f' 037620 00~204 CRC1S. INC R4 JSUBTEST NUM.8ER=15(FIRST CRC IIORD OK> 
i',1 409 037622 016001 000002 MOY 2(RO),R1 ;COMPUTE ADDRESS FOR HCONC CRC IIORO 
;~1 1010 037626 0161u3000006 MOY 6(H1 )~R3 JLOAD SECOND C-RCWORO-----· '~----------

»~~ 411 037632 013702 001262 HOY HDR C2.R 2 J F ETCH RefERENCE IIORD 
i:~ 412 037636 020203 CMP R2,R3 ;NEII IIORD COMPATIBLE? ________________ ___ 
i;··r----- 413 037640 OU1404----· --. - BEQ--CRC16 JCDNTlt-lUE IF' YES- - . 

• ~I 414 037642 005237 001322 INC ERRFLG JEXIT IF NO 
!-;.;1 41~ 037646 000137 040614 JHP CRCXEX JEXIT IIIlH ERROR 
~;,: 416 037652 --005204---·------ CRC16' INC R4 JSUBTESTNUMBER;"1(j(S-ECOND CRC 1I0RD COMPATIBLE 
)~ 417 JTHESE LAST TIIO SUBTESTS(15+16> 
i'~ 418 . ... JARE USED TO DETERMINE If THE CRCIECC 
~J------ 419 -------.-- ----------. J GENERAl OR ON THE FORM'AlTER- BEING'" 

t~,L~~~_ . ___ ........... __ .. __ .. . ...._._ ___ ;~~~~:D P~~E~~~P~~~~~~() ~~~~~~~tl~;~~R ... __ 
~~ 422 037654 016102 000004 HOY 4(R1>.R2 JNOII SETUP TO CHECK SECOhD PAIR OF HDR CRC'S 

)'" 423 037660 016103 000014 HOY 14(R1 hR3 HOR COMPATIBILITY 
~~ 424 0~7664 020203 eMP R2,R3 JSAME YALUE? 
:,-:: 42~ 037666 001404' &'EO---fRC17 JCONTlNUE IF·yES----·------

~~~ 426 037670 005237 001322 INC ERRFLG ;SET ERROR FLAG IF NO 
;"1 427 037674 0001:)7 U40614 JtlP CRClCEX JAND EXIT 
SJ428 037700 005204 CRCHc 'It~C--'R4 -,. '-SUBTEST--NUlfsER-;;,'i"tFIRsT-W-oiH,'COHP'i'nBE) 

t-:-:·! 429 037702 016102 000006 HOV 6(R1 hR2 JfETCH SECONO CRC IIORD 
i-;~l 430 037706 016103 000016 HOY 16(R1>.R3 .FeR SAME 
r:;-,r----- 431 037712' 020203 CHP',-- R2,R3--- .SECOND liaRD -01<1----·-------

:r~,,' 432 u37714 001404 SEC CRC20 JCONTINUE IF YES 
.-' 433 037716 005237 001322 INC ERRFLG JSET ERROR FLAG IF NO 
:"" -- 434 037722-' 000137"-040614 JMP--CRClCEX- JAND EXIT·-------,-- .-----------------
~~ 435 037726 00~204 CRC20c INC R4 JSU8TEST NUMBER=2U(SECOND IIORD OK) 
~ 436 037730 012700 040620 MIJV HeCIIRTIRO JPOINT TO WRITE BLOCK 
r;,;-437 037734--0.)5010'---'- "--CLR---( RO) iSEC TOR ADDRR • .;0----- ~-----------------

~.-:; 43!! 037736 016001 000002 HOV 2(RI).R1 JPOINT RO BUFFER AREA 
I;:,' 439 037742 004~37 U04034 JS~ R5,CLRBUf IZERO BUFFERS 9------- 440 037746012761---1(iOOOO--000004 . HOY--IIBIT15.4(R1) J-MAKE'LAST-BIT--j:lFF'fRST cRc IIOROS A 1 

»,.~ 441 037754 012761 10000U 000014 HOY IIBIT15.14(R1> JBOTH MUST BE SET TO CAUSE AN ERROR 
~, 442 037762 013760 001046 000004 HOV IIPSEC,4(RO) JADJUST WORD COUNT FOR +ONE SECTbR 
~ 443 037770 162760-- OU0012--0000U4!.uEi--1I10 .. 4(RO) i INCLUDE HDRS+CRC+ECC -,'-ORDS---"- .. '---------

t;'4i 444 037776 005237 001176 INC SPECMD JSET SPECIAL COMMAND flAG 
r.l 445 040002 u04537 022700 JSR R5,D~FER JI/RITE NEil FIELD 
~ 446 040006---005037-'-001176--'- - CLR--'SPECHO - JClEARSPECIAL C cil1l'iAN If TOG 
~~ 447 040012 005737 001322 TST ERRFLG JERRURS? 

:'Hi 448 040016 OliHU, fiE" CkC21 JCONTINUE IF NO 
:;q; '449 040020 000137 040614 -JMP----CRCXEX jExn IF"yES------·---
.~ 4~0 040024 1J05204 CRC21. INC R4 iSUBTEST NUHBER=21(COMPATIBIlE) 
I~I 4~1 040026 012700 023614 MOY IIRDBLKJRO JPUINT TO READ BLOCK 
i"l 4~2 040032 004~37 UL2700--- JSR--R5,DXFER JATTEMPT·READ·ON-SECTOR·--.=O----------------

~~~I 453 040036 OU5737 001322 TST ERRFLG ; ERRORS?(SHOULD BE> 
-- 6S4 040042 001004 BNE CRC22 JCONTINUE IF YES 

1,55 040044 005237 001322 'INC ERPFLG JSET ERROR FLAG if--NO 
456 040050 U00137 040614 JhP CRClCEX JAND EXIT t'-' 

I:',! 
\,~~-- ... ------ ... __ ._-_. ----------------------
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~: 
" 457 040054 005204 CRCZZI INC R4 ,SU8TEST NUMBER-ZZCERROR DETECTED) 
(. i 4S-S-0400-S6IrfnO~14073z HOY aoERi1.,R3 'FETCH EaR OR REGISTEIl 

.'";1 459 040062 042703 177376 BIC • 177376. R3 ,EXTRACT HDR CRC ERROR 
GlW3 460 040066 012702 000401 H_O_' 18IT818110.12 ,SE.T ~_~ REFEREH~C=:E::.....:II:.:O::.::R:.:D:..-. ______________ _ 
,. 46r04007Z-02020:r--- eMP RZ6R3 JARrTH-e--nUAL? 
.;~I 462 040074 001402 BEr' CRC2) 'CONTINUE IF YES 
~ 463 040076 000137 040614 JHP CRCXEX ,EUT IF NO 8 464-040102-00520'-- CRf2~rHC 1(4-- .SOneU--hUH8U.,3(C ..................... A_ .... . 

• ~ 465 040104 U05037 001322 CLR ERRFLG .IESEl EdROR fLAG 
0' 466 040110 004537 004034 JSR R5.CLRBUF 'ZERO 8UFFERS 
!!O! 467""1l40114-01270u-tJ4D620 HOV---aeCCliU .RO JPO INCTO-VRTTrB(<<rel 

t~;l1 468 040120 016001 000002 HOY 2(10).R1 'USE 11 TG POINT TO BUFFERS 
~ 469 040124 012761 OUOD01 000006 MOY .UTO.6(11) 'MAICE FIRST BIT OF SECOND VOIDS A ,. 

1 '3 00-040132-01276,.-oOOOO"-Il00016 tiOY----II8ITO.fliUn ,BOTiCVOifOrl-CUi =-,;;..;..:..::..-:;;....;.=...:.:;-.--:.-'-----------
.~ 471 040140 OD~237 001176 INC SPECHD .SET SPECIAL COMMAND FLAG 
·.oj 472 040144 u04~31 022700 JSR R5.DXfER .REFORMAT 
; .. J ~13 040150--005037-001176 ClR-- SPECHD---- -'RESET' COtt,flND ""FLU -----------------

fi" 474 0401!>4 00S737 001322 TST fRRH" .ERRORS? 
:-;;;1 47'5 040160 001402 BEO CRC24 .CONTINUE IF NO 

~'" 4 76-040162 -000137--'0406'14 JHP--CReXU-."EX I T-IF-UROR~------------------
ho 477 040166 005204 tRCZ4. INC R4 ,SUBTEST NUMBER·ZUREVIIlE 010 

2.; 478 040170 012700 023614 HOY "ROBU.RO .POINT TO READ BLOCK ADDRESS 
;:;;j 479'040174---G04537--oZ270D JSR---RS,DXFER 'REAO-SEtiOR--=-::..::..::;:..:;:......::~.::.=.~-------------

r;::'1 4dO 040200 005737 001322 TST ERRFLG .ERROR?· 
t;.1 41)1 040204 001004 BNE CRC2~ 'CONTINUE IF YES 
1<, "1;82-U40206--005237---001322 INC ElRFe, "SErTT-TFffO~T':;"::;'-------------------

.:,o! 483 040212 0001~7 04061. JhP CRCXEX 'AND EXIT 
t;7j 484 040216 005204 tRC2S. INC H4 _ ,SUBTESTNU"BERa .i:5CERROR DETECTED) 
G'I 485 040220 ---01770r-140570 "OV-aOERR~~3jFETCH· ERIC OR -REC:lST£R:':':":'':':''-=~::-':'':::''::'':-----------
I~'S 486 040224 012702 OlJ0401 HOY liB IT~leITO.R2 ,SET UP iEFEIENCE IIORD IN R2 
;:~'" 487 040230 020203 CHP R21R3 JCRC ERROR? 
--l- --488 040232 --001402----·---- -eEO---CRC26 .eONHHuE-lr'fe' ... s------------------

489 040234 0001~7 040614 J"P CRCXeX .EXIT IF NOT 
490 040240 0052u4 CRez6' INC R4 ,SUBTEST NUHBER-26(CRt DETECTED) 

I"'j 491 040242----0U5037""ll0T322 en U-ULG 'RES-Et-en·mcf:.;.:L:....A~G.::,N.;.:O~II:,=--=-=~=-:..:::..=.:~----------
492 040246 012700 040620 HOY UECCWRT.RO JFETCH WRITE BLOCK ADD AGAIN 

._. IoCl3 040252 016001 000002 HOY 2<ROhR1 'USE R1 TO POINT TO VRITE BUFFER !'i! 494- 040256--u05001""ll00004 tLR UP1) .tl.E'lR"FlR-sr--H-EID£-Rnm-DnE~)~=-----------
I::::;' 495 040262 U05061 U0001' CLR 14(R1) J80TH SETS' 
~ 496 040266 012761 100000 000000 MOY IIBIT15.6(Rl) .HAKE LAST BIT OF CRC A 1 1==0 497- 040274 --012761-'00000--0-001716 "UV-JlBIT1-s-.-r6(Rl) .80THSETS ~-.-..::.:.:.:=--::=--=~--------------

1" 498 040302 005237 001176 IttC SPECHD ISET SPECIAL COMHAND FLAG 
., .99 040306 00'537 00::2700 JSR R5.DIFER .REWRITE SECTOR 
,; ~OO -040312--00~037-U01176 Cl.R--SPECHD JRESET'--F-(AC-- .::---------------------

, •• ! 501 040316 005737 001322 TST ERRFLG .ERRORS? 

~5 • 502 040322 00U02 6EO CRe27 ,CONTINUE IF NO 
., 503040324--'-00013r1l406f4 JhP--CRClt'n .exlT-U-YES=-------------------

li~'; 504 040330 005204 CRCZll IttC R4. 'SU. B.T. EST NUHBER-27(REMRIYE OJ() 
~ 505 040332 012700 023614 M{;V ,HOBLIt.RD .POINT TO READ BLOCK ADDR 

506-040HOIlil4nrllZ2700 JSR RS.DliFER JA TTEiilPTREAD-=-==:.......::=:.::....--------------
507 040342 005737 001322 TST fRRFlG .ERRORS? 
508 040346 001004 BNE CRC3D .CONTINUE IF YES n 509040350---00523r-tJOU22 1 Ne---ERRrU JSerERROrF'Ln::..,.,nr-·-..N,.,..O=T---------------
510 040354 000137 040614 JHP CRCXEX .AND EXIT 
511 040360 OO~204 CRC301 INC R4 .SUBTEST NUMBER-30(ERROR DETECTED) 

1----1------512 -040362"01770r--'40426 HOY--aDERR';R3 iF ETCH ERROR-REGTs-tU..::.::.:.:......=-=.:.=..:::-.:..:=-----------
513 040306 012702 000401 HOY liIT8IBITO.RZ .SET UP REFERENCE 

.~ 

",-" j 

r-''''' ~ __ -_ij I 
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• 6 514 040372 020203 CMP R2.R3 ICONTINUE IF YES 
(,-, SH-040ni.-oo1402 BEO CRC31 JCONTINUE IF YES 
,~ 516 040376 000137 040614 JKP CRCXEX IEXIT IF NO 
0l. ~17 __ 040402_005204 _____ CRC311 J~~ ___ R4. JSUB_I;_~L~JJ."!t~R":.,3!..!1~(c!.Cc!!Rc!:!C:-=.E.!!.R.!!.R~O.!!.RL) _____________ _ 
,I 518 040404 005037---001322 CLR ERRFlG JRESET ERROR FLAG 

.:-::i 519 040410 012700 Ol5450 HOY IIISECFS.RO JPOINT TO FORHAT BLOCK 
I~ 520 040414 U04537 004034 JSR R5,CLRBUF JZERO BUFFERS 
I~ -521- 04042ir-00523j-001176 INC SPECHD I SEi-sPECfAlC-OHMAND FLAG 

.:-;j 522 040424 004537 U22700 JSR R5,OXFER JREFORHAT 
~ 523 040430 005037 001176 ClR SPECHD JRESET COMHAND FlAG.~ _________________ ___ 
~ 524040434- 005737---001322 TST--ERRfLG IERROk- DURiNGiORHiT? 
~!J ~25 040440 001402 BED CRC32 ICONTINUE IF NO 
",1 526 040442 000137 040614 JHP CRCXEX JEXIT IF YES 
l"i527 040446 - U052U4 --- CRc~2-1-- INC-- R-I. JSUBTEST NUHBER-;;j2(REFORMAT OK) 
.~ 528 040450 012700 040632 HOY QRDCDE,RO 'POINT TO READ BLOCK 
f.~ 5':9 040454 _ 005237 001176 INC SPEC"O JSET SPECUL~~II..HAN_~D~F~l.!!A~G ________________ _ 
SJ 530 040460 004537---022700 JSR R5,DXFER JRE~D SECTOR 
{,: 531 040464 LlOS037 001176 ClR SPECHD IRESET COHHAND FLAG 
[3 532 040470 __ OU5n7 __ ~01~~2 TST ___ ERRFlG ;l:RRGRS? ____ _ 
[,,: 533 040474 001402 BED CRC33 ICONTINUE IF NO 
~;~ 534 040476 000137 040614 J"P CRCXEX ,EXIT IF YES 
~ ~35 040502 005204 CRC331 INC R4 ISUPTEST NIJMBER=33(READ _~O.!!.K~) __________ ~ ________________ ___ ;q S36 040504- 016001-000002: HOV 2(ROf.R1 JfOINt-ro-BuFFER"""IilTH R1 
>~i 537 040510 016103 000004 HOV 4(R1),R3 JFETCH FIST CRC WORD 
I>'! 538 040514 U05002 CLit R2 ISET UP KEFERENCE i"< 539 01.0516 020203 Cj.jP---R2~R3 JEnUAL?----- -- ----=---------------------
.~ 540 040520 001404 BEO CRC34 ICONTINUE IF YES 
i~;l 541 04052.: 005237 001322 It;C ERRFlG ISET eRROR flAG IF NO 
§J 542 040526 000137 -040614 -JHP--CRCXl:X- ,AND- EUt-------- --='-------------------

.;:,~ 543 040532 005204 CRC341 INC R4 JSUBTE:ST NUKBER=34<FIRST WORD OK> 
~I 544 0405~4 016103 000006 HOY 6(R1).R3 JFETCH SECOND WOR.~D ____________________________________ _ 
';- 545 040540-0£02U3 --- ChI' R2.R3 JSECOt;D wORD OK?-

,.-;,~ 546 04054t:: 001404 flEO CRC35 ICONTINUE IF YES 
~.-~ 547 040544 UlJS237 001322 INC ER~FlG . JSET ERRO~ FLAG IF N:O~ _________________ _ r;r 548 040550---000B7---040614 JMP---CRCXEX "jAND -EXIT -----------

.:;;,1 549 040554 005204CRC351 I1~C R4 ISUBTEST NUHBER=3S(SECOND WORD OK 
t;l 5~0 040556 016103 {J0001. HOV 14(R1).R3 If ETCH THIRD WORD 
j;-,r-- 551 040562---020203--- -- CHP--R2,R3 ICJK? ------- ------- -------------'-----------

.;;:1 552 040564 001404 tiE" CRC36 JCONTINUE IF YES 
r.;:;-, 553 040566 OO~237 001322 INC ERRFlG ISET ERROR FLAG IF NO 
:,. 554 040572 -- U00137--04061, JitP---CRCXEX IANO- -Exn- .. ------ --~-.-::~----------------
.~1 5~5 040576 OU5204 CRC361 INC R4 ISUBTeST NUHBER=36(THIRD WORD OK 
IS _556040600 __ U16103 000016 HOY __ .'6(R'hR3 -,fETCH FOURJ!L~OB.Q __ 
~ 557 040604 020203 CHP R2,R3 IOIr? 

.,,; 558 040606 001402 BED CRCXEX HUT IF YES 
~ 5~9 040610 005237 001322 INC ER~FlG ISET ERROR FLAG IF NO 
[~~ 5c0040614- 004537-0033"42 CRclfEX: -jSR----R5,TSTCTl IEXIT HERE- -------:~:=----------------------

."1 561 
[";] 562 J 
i'.! 503 ---------------- j ---' 

.2: !.64 I CRC I ECC. TES-T COHMAND BLOCKS 
H 565 I 
GJ 566 I 

hoi 507 I 
~ ~6P 040620 000000 eCCWRTI .VORD 0 IOUSH=C 

------------------------------

- 569 040622--Ul4312 .W(lM oO-Bur-----J"Ou-Ti>Ut-alif'f-ER:Olislfr 
.- 570 040624 177£00 .WORO 177400 JWORD COUNT -FLEXIBLE 

~~, ---'--- ------------.. -----

• 
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". 571 040626 000000 .VORO 0 ,CYLINDER AOOR-O . 
(,'! ----572-:0'063[1-ODOOn .(OltD iRSCRC' ,lIRIfE THE BALL "HE CO"","D 

.-::; 573 , 
-:.~ 574 • ttl --·57S·----··--.. ·-------~---:;j~--------~-!----------------
),. 576 , 
~ 577 040632 000000 ROCDE. .~ORO 0 10USH-O 
f,~ ·--·----·-578 04063'--04731' • .,DRnIO.Un JlNPUfIfUrrE'It-FLEII81E 

1';: 579 040636 1774UO ... ORO 177400 ,.,ORO COUNT-fLElIiLE 
j:.; 580 040640 000000 .IIORD 0 .CYLINDER ADDR-O 
r:.,t------ 581 0406U--D0001Z .IIORDltOn. )READ UL'L'ClHE-C'OMHAND 

1'", 582 • 

[';1-.--.- -.. ;:~ .---- ... - -- f'· .--.. -------.-.---, 
I'" 

f,,: 585 • 
~b6 • 

• ... i--- ,--- .... 587 .- .. -.- .. -- -.. • .. - . 
r;.i 588 • 
:.~~ 589 • 
r •• t '-- .--.. - .. - -- 590 -"-"-' ------ J 

( .• :1 591 
1':.1 5 '12 
;: .. - 593 

,'.:J 594 
• 
J 

• ;" ~Y5 • 
f ... ;·------- . 596' J 
.. -... 

-----_._--_._--

I~_,.: 597 J ECC SECTOR FOR", T .NO READ ROUTINE 
I .. j 5'118 • r.) --599 , IHIS'UJUTTIfrTSSUES , DISk tOlun.us auuu 
.' • 600 • THE ECC TEST SEOUENCE-THE GENERAL FUNCTION OF THE .-1 
r,.: 6u1 • ElERCISE IS TO FORCE ECC ERRORS BY DESTROYUiG A 
i.: .---.... 602 J--SMAl'L SECTION OF-A SECTOrIY-USING" THE VRITE'=-.:.:.--------------
,i: 603 , HEADER.CRC.DATA AND ECC COMMAND. THE OPERATOR CAN SELECT 
~1 604 • THE AREA IN T~E DATA FIELD IIHERE HE DESIRES 
r~I-' , 605 . '--,0 ·CAUSE-THE-ERRClR.THE-STEPS·TO- ACCDhP('IStrlHIS ARE AS 

I; ", 606 , FOllOWS I 
:.1 61.17 • 
t.'! __ .. _____ .. 6011 I -- 1. dUSING -THE- NOR'hA[--IIRITE-COMMAND-.VRlTEa-InUE SEctOI. 
I~; 609 • EXECUTING THIS eOMUND IIIlL CAUSE ECC MOROS 
L;;; 610 TO BE GENERATED. 
';.t- 611 J ------- -.------ ... -----
,l,;i 612 • 2. READ THE SECTOR USING THE READ FORMAT CO"MAND 
~;-::: 613 • THIS CO"MAND READS THE ENTIRE SECTOR .INCLUDING 
~ •. t - 614 J HEADf'RS.HEADER CRC'S.OATrANO-ECC- "(lR05'--" - .~=-----------

,",,( 015 , 
f.:: 616 • 3. REvRITE THE SECTOR AFTER CHANGING DESIRED 
i L--_ .. _____ 617 J -DATA-WORD(FROH1TO-'6 -UTS);- ,.::.:..:-=-=--------------f> 618 • 
t:~ 619 • 4. ISSUE NORMAl READ ON THAT SECTOR TO CAUSE ECC UROR. r'- -620 • - -- -------------

I~~:~ 621 • S. EXIT ItDUTINE. 
~ 6L2 • 
'~" 623 j CAllIlfc-5'IDUENtE I 

. 624 J ,~ 

":7 625 • (I) JSR RS.IIRTECC ,PROGRAM CALL 
626 • (I+Z'}---;WORD 0 ,bATIPl'tfEIOI DESIIEDCEltTlR£ SECfOR) 

I.·,~ 

:~·L~ 

~ 

627 • (1+4) .IIORO 0 .VORD POSIlIONen) 

~ 
\,) 

~ 
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~, ~ 

MACRO Y06-03 21-APR-78 00102 PAGE 8-11 

» 
"628 J (x+6) ~WORD 0 181'(5) CLEARED TO CAUSE EftROR 

C0 61:9 J 
~~ 630 J 

1'1 6:3>1 J NOTEI THIS ROUTINE DOES NOT "ODIFY THE ECC INHIBIT 
,. 632 1 BIT (BIT 15 Of THE ECC BIT PATTERN REG).IT IS THEREFORE 
~1 633 J POSSIBLE TO USE USE THIS CALL TO CHECK ECC CORRECTION 
I:! 634 1 AS WELL AS OECTECTION LOGIC~.~ ____________________________________ __ r; 035 J -

.~~ 636 J 

C' 637 , .:T-- ~~g 040644 012700 024652 WRTECC I ~OY DlSE~:~~~O---J;-O~-NT TO WRITE BLOCK 
~I 640 0406~0 0160~1 U00002 HOY 2(RO).R1 ,POINT TO WRITE BUFFER 

641040654--01370,---001050 MOY POSIIP.R 2-----;GF.TC OUNTFOR-iiuFFER-YORHA T 
~~ 642 040660 0115U3 MOY (RS).R3 JR3=DATA PATTERN FOR SECTOR 
~. 643 040662 010321 ~RT11 HOY R3.(R1)+ ,FORHAT BUFFER WORD 
db44 040664- 005302 DEC----- R2 -------------:.OECRHENN IIORD -COUNTER 

~." 645 040666 0{J1375 8NE wRT1 JCONNINUE IF NOT DONE 
1-;) 646 040670 OU4537 oa700 JSR R5.0XFER JGO fljRHAT SECTOR 
! ' 647 040674 - 005737- 001322 Tsf--ERRFlG- JERRORS? 

~ 648 040700 001061 8NE ECCEXT JEXIT IF ERROR(S) 
C;,-' 649 040702 012700 1)41064 HOV IlRDECC.RO ,POINT TO READ BLOCK 
~--, 650 040706-- 01376U--001046'"'l)lJ0004HOV---IIPSEC,4TRu) JENTERIIORD COUNt--
~~ 651 040714 162760 000012 000004 SUB 1l10 •• 4(RO> JADJUST FOR EXTENDED TRANSFER 
A 652040722 005237 001176 IN~ __ SPECMD J ________ _ 
~~ 653 040726 004537 022700 JSR RS.OXFER JGO READ SECTOR U 
~~! 654 040732 005037 U01116 CLR SPECHD JRESET FLAG 

';1 655 040736 U05737 OU1322 TST ERRFLG JERRORS 
- 656 040742 001040 BHE ECCEXT iEXIT IF YES 

~~~ 657 060744 016001 U00002 ~DY 2(RO),R1 JUSE R1 TO INDEX WORD POSITION 
~1 6~8 040750 066501 U00002 ADD 2(R~).R1 JADJUST FOR DESIRED IIORD 
1-:;;, 659 040754 0627U1 000020 AUD U':O.R1 - ilNCLUDE HEADERS-IN--posTiIONING 
~~; 600 040760 016511 00DOU4 HOY 4(R5).(Rl) JENTER DESIRED WORD 
tJ 661 040764 012700 041052 HOY aECC~BK.RO JPOINT TO IIRITE BLOCK 
t~,;1 602 040770- 013760 --001046--0mmU4 HOV kPSEC,4<ifo> JENTER WORD COUNT--
~~ 663 040776 162760 u00012 000004 SUB U10 •• 4(RO) IADJUST FOR HEADERS.CRC.ECC 
I~ 66A 041004 00~237 001176 INC SPECHD ISET TRANSFER FLAG 
:3'; 665 041010--004537-- 02271.10 JSR-- RS .DXFER ;REWRITE SECTOR 

f~;'~ 066 041014 005037 001176 CLR SPEOW JR ESET FLAG 
r.L- 667 041020 _ 005737 _.001322 TST ____ ERRFLG JERR0i'lS?_ ..... 
:;"1 668 041024 001007 8NE ECCEXT JEXIT IF 'tES 
~:0 60 Q 041026 0127UO 025462 HDY UISECRB.RO JPOINT TO READ BLOCK 
~~ 670 041032 013700 001046 000004 HOY WPSEC.4(RO> JENTER IIORD COUNT 

-~71 041040 004537 022700 JSR R5.DXFER- iREAD SECTOR 
t~,- 072 041044 0627U5 000006 eCCEXTr ADD U6.R5 ,UPDAlE R5 FOR RETURN 
~ 673 041050 ou0205 RTS R5 JAND EXIT 
~d 614 ----- q --- - J liE DO NT If CARE-ABouf ERRORS AT THIS POINT 

f"::j 675 
1;°1 676 
" 677 

t -; 678 
1-;;-; 679 
,-; T------- ob 0 

~.~ 681 
~')-~ 682 
, -08 3 

~ . 684 

~ 

041052 000000 
041054'--04431 r-
041056 17740U 
041060 000000 
041062 Ou0014 

-- --,---

_________________ -=J ______ __ ------ --------------

ECCIIBKI 

J 
J 
.IIORD 0 JSEC.HEAD=O 
;W()ROOOBUr--- JOiffpur-sTIFFEIC'AlfDRESS 
.WORD 177400 JWORDS PER TRANSFER 
.WORD 0 JCYllhDER ADDRESS 
• II ORO -1I-HSCffc- J IiR ITE HEfDERicRC. DATA .EtC COMMAND 



, . 
S"DU.MAC "ACRO YD6-D3 21-A,I-78 DOt02 PACE 1-12 

.' 

685 • 6 -- ---- - • 

687 • 
• 688 • tIl 689 , 

.~ 690 J r.l 691 , 

.l=~ m l 

.," 6~6 041064 000000 RDEcea .IIORD 0 .SE·CTOR.HEAO-O 
,': 697 041066 044312 .VORD OOBUF .INPUT BUFFER 
r;-a 698-""0"0070--1714'00 .11"011"1'-1"77400 JIIOROCCftlR ... T.=;.-------------------
.~ 699 041072 000000 .VORD 0 'CYLINDER ADDRESS 

~~ o410U 000012 ;~DRM~"~ _____ ~.~R~E~AD~.F~O~R~"~A~T_C~O~"~"~'~.~O~---___________ _ 

READ ENTIRE SECTOR COM"'ND BLOCK 

.5 7 

... 
02 • 
U3 • 

17 7 
18 7 
19 0' , 

705 • 
• " 706 , 
I I 707 » nll.ECC fEst IuRIERS Z1 » U 13-10.-11 

708 • 
0_ 7Q9 , 
@ 710 • lNAll.'M a-NOV-77 
.~ 711 • 
'''I 712 • P· 713 I 

h. 711 I 
3Q 715 • 
31 16 j 

,,~ 717 • 
't., , 718 ___ -;';.--________________________________ _ 

9 • 
o J THIS TEST·SEGUENCE CHECKS THE ECC DETECTION 
1 J LOCIC OF THE PHOENII 21'.AlL THESE SUBTES~S USE tHE 
2 • EcC INlffiTt'OP"lTONT.tAT STOPS ALL CDn;";'E~C~TTJOa,N.r.:;AnC"fril-KOirNS----~:-------
3 , tHAT I/(!ULU NOR''lALI!.Y OCCUR IF ONE ENCOUNTERS 
, • AN ECC ERROR. THE PURPOSE OF INHIBITNG ECC IS THAT 
5 .-.·rTHI·S-·TIME·-IN-.u-niiiOHE-CORREUIIiNL05}CIfA: ... S:..:.....-----------

ECC DECTECTION tESTS ..... -.... -............••.••... 
.. 
.~ 71 

~ 7Z 
3G n 
.?! 7e 
~ 

72 
3!1 7 .. 
40 TZ 

6 • NOT BEEN CHECKED. 
7 • ~ 

7l. 
42 72 

~ 
72 

•• 72 
8 , 
9 • 

';5 73 o • 
~ 

I;) 

~ 
73 

•• 7:) 

1" J ----
2 I 
3 • 

49 73 
r.:o 73 
r=- 73 5' 

52 
,~ 

'-~076 005004 tNAZt. ClR R' .SuBTEST NU"~U 
5 041100 004537 004276 ~SR RS.RQUEST ,REOUEST FOR"ATTER 
6 041104 012771 100000 137104 "OY aBIT1S.;ECC'. .SET ECC INHIBIT lIT 
7--onn-Z-004-S-~4lJ"' JSR RfiVRncc J f I~tirEt;;k=.:AnL;:..l~Z;,;E~ ...... O....,D...,A ..... f ... A,......F .... "El...,D-----------

53 
-1 
$' 

5' 

8 nHE tHREE LOUllONS fOLLO"IN' AN ECC 
9 .VRITE CALLCIIRTECC) ARE PARAMETERS THAT 
o fDEFlN E -'ltfEo

, DAtA --SEfiJP-,:~==:.!...==-!..:=..!~--'''------

'WI 
741 .VORO 1 • SECTOR PATTERN 

t ·c o o , 
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SMOlA.HAC MACRO V06-03 21-APR-78 00102 PAGE 8-13 

• 6 742 , 
01 7~3 ,WORD 2 'POSITION IN SECTOR OF WORD TO CHANGE FROH PATTERN 

~'71 744 , 
~ 74_5 .WORD·3 .DESIRED BIT CHANGE 

~ 
746 , 

~:, 747041116 000000 .WORD 0 ISECTOR PATTERN 
~ 748 041120 000000 .~ORD 0 'POSITION 0 ________________________________________ ___ 
. .2J 749-0~11~20UOOOU .1I0RD 0 JNO-SITCHANGE 
~.I 750 04',24 005737 U01322 TST ERRFLG ,ERROR SET? -SHOUlDIT BE 
~l 751 041130 001402 BEO ECCD1 ,CONTINUE IF NO 
110J752 041132---0001:)7-041642 JMP---ECtDEX J-eXIT - IF-ERR-OR~----------------------------

~.-;-;I 753 041136 005204 ECCD11 ItlC R4 ,SUBTEST NUHSER=1<NO ERROR ON CORRECT SECTOR) 
00 754 041140 004537 040644 JSR R5.WRTECC ,NOW FORCE ERRO~R _____________________ __ 
r~ 755 041144 OOOOuo .IIOR-D-O---- ,SECTOR PATTERN=O 

~,-;:;1 756 041146 OUOOOO .WORD 0 'POSITION 0 
~: 757 041150 000001 .WORD 1 ,fIRST BIT WRON~G~ ________ ~ ___________________ ___ 
r.o: 758 041152-0u5737-0-0T322TST ERRFLGJERROR?------
.~ 759 041156 001002 SNE ECCD2 'CONTINUE IF YES 
iN 760 041160 000137 041642 JMP ECCDEX lAND EXIT 
!~'I 761 041164 OU5204 ECCOr:--INC---R4-- ,SUBrEST NUMBER;'''ERROR DETECTED> 
~;~ 762 041166 004537 041652 JSR RS.ECCERR JCHECK IF ECC ERROR<CRC ERROR BIT SET> 

t:;;1 703 041172 005737 001322 TST ERRFLG JuK? 
~'l 761. 041176-00H02-- 8EO ECCD3 ,t-ONTINUE-ff-YES' 
)~ 765 041200 000137 04164i JMP ECCDEX ,EXIT IF NO 
f,j 766 041204 00520" ECCOll INC R4 . 'SUBTESTNUMBER=~<ERROR BIT SET> 
'7;,767 041206-- Ou4~.H--040644 JSR---RS-,IIRTECC JTRY i.AST-BIt-OrSEcro;;'R~'::"':"'-=-::":"'=------------------~ 
~.~ 768 041212 ooooou .WORO 0 'STILL SECTOR OF ZEROES 

G,1 769 041214 000776 .1I0RO 776 ,LAST WORD 
~I 770 041216--1000UO ~W(\Rlf1-00000 ,LAST BIT 

.,2.j 771 041220 OU5737 0{J1322 TST ERRFLG IEPROk? 
i!'1 772 041224 __ 00100, ___ . . BNE ___ ECCD4 'CONTINU~ .. ~~R.0~ __ 
i:" 773 041226 000137 04f642 JMP feCDH JAND EXIT 
~" 174 041232 0052U4 ECCD4s INC R4 ,SUBTEST NUHBER=4(ERROR AGAIN> 

[-;;1 (75 0~1234 004537 0.16S2 JSR R5.ECCERR ,CHECK EIiROR BITS 
1111 776 041240--0u5737-001322 T5T---- ERRFLG 'OK? ----- ---- :------------------------------
.~ 777 041244 Ou140, &EO ECCD) ,GO ON IF YES 
r;;;] 778 041246 000137 041642 JHP ECCDEXJEXIT IF NOT 
1,,1 779 04125£-005204--- ECCDS. lNt--R4 -iSUBTEST NUHBE-R=-5(ERROR BITS OK) 
.~ 780 041254 004537 040644 JSR RS.WRTECC ITRY MIDDLE OF SECTOR 

r;;.- 781 041260 000000 .WORO 0 JSTILL ZEROES 
f-;;:, 782 04126Z- OU0370 -------- ~\;ORD-3(6---- 'MIDDlE- WGRD 
t~J 783 041264 000200 .IIORD 200 'MIDDLE OF WORO(WELL.AlHDST> 
rl"l 7/jl. 041266_00~737 001322T~T ____ ER,!!:!,G 'ERRORS? ____ .=-__________________________ _ 

41 785 041272 0010U4 BNE ECC06 JCC'NTINUE IF YES 
~!-:,~i 766 041274 lJOS237 001322 INC ERRFLG ISET IT IF NOT 

[47·1 7157 041300 000137 0416;'2 JMP HCDEX JAND EXIT 
;'" 708 0413u4- 005204------ ECCD611NC-- R4 ISUBTEST JljUMBER~bCERROR SET) 

r;-:~ 789 ,ISN'T T,nS FUNII 
8790 041306 OU4S37 0416S2 JS~ ____ R5 .. Ef~~RRICHECK ERR0R.._BI~T~S=__ _____________________________ __ 
r,;;; 1'11041312---005737--001322 1ST ERRFLG JERROR SET? 
.~ 7'12 041316 U01402 SEO ECCD7 ,CONTINUE IF NO 
M 793 041320 000137 041642 JI'IP ECCDEX JAND EXIT IF NOT 
:--::.1 794 0 .. 1324--005204------- EtC07' Hlt---R4- JSUBTESTNUHBER;;-jtHIOOlE OF SECTOR OK) 
.~ 795 041326 001.537 040644 JSR RS,WRTECC INOII LETS TRY ALL DNES<NO ERROR> 

r:;:;1 796 041332 177777 .\lORO 177777 I SECTOR ALL ONES 
:·:-------7'17 041334- OGOOGO .WGRll---0 - }FIRST WuRD-' 

.:.~ 798 041336 177777 .WORD 177777 JkEEP AlL BITS 
G.~1 

~-- --------

• 



•• SMOU_MAC MACRO V06-03 21-APR-78 00102 PACE B-14 

~ 
:01,,6 799 041340 005737 001322 TST ERRFLC ,ERRROR SEn 0J ifOrOl13T4'llOn02 BE"a;'---iE;;;C~C-ftDTl On-----..::,-iCwoiTN;p.fIYiN~tl;;-iE~IrrF .......... N7IO-------------------
t,2 i 801 041346 000137 041642 JMP ECCOU 'EXIT IF YES 
~ 802 0413~2 OO~204 ECCD101 INC R4 .SUBIEST NUMBER-10lNO ERROR ALL ONES) 
l;i 803--Ulil3sr-oUH3r-OUln4 JSR Rr.vRfEtt ,NOli FIRST all iZERa 
.~ 804 041360 177771 _1I(lRD 177717 ,SECTOR ALL ONES r.J 805 041362 ooooou .WORO 0 )FIRST IIORO 
ill 806 041364--177776 ."0~77776 'losf-arrO,..---------------------

~-;1 807 041366 005737 001322 TST ERRFlG 'ERRORS? 
~ 808 041372 001002 8NE ECCD11 ,CONlIMUE IF YES 

~'O 809-041374--00013r-tJ'f64Z JHP--ECCDE"I .UD -exn-.:.:......-.:..::..:....-------------------
h 810 041400 005204 ECCD1,. INC Rio .SUBTEST HU"BER-1HPICKED UP FIRSI ZERO 

'2 811 041402 004537 041652 JSR RS.ECCERR )NOV CHECK ERROR lIT 
f,;-j-- 812 01.1406-005737-001322 "151 ERRHe; .ERPOI(- OiC?~~.:..-.::..:..:------------------
.~ b13 041412 001402 Bet' ECCD12 'CONTINUE IF YES 

1~S1 814 041414 000137 041642 JMP ECC!)EX 'HIT If NO 
,01815 041420"---005204------ -ECtD12rIHC---R4 --- UUBTEST--NUMB""ER-1ZlERRoR an on 
.~ 816 041422 004537 040644 JSR R~.VRTECC .NOII TRY LAST BII 

t=
~ 817 041426 177777 .IICRO 177777 JSECTOR ALL ONES 
.9 --lS18 041430---{)(J0776- .IIO~-776"· JLAST"-WORO"---

ho 819 041432 077771 ... ORD 77777 'LASl BIT 
?1 810 041434 005737 001322 1ST EUrLS . JERROR? 
22 821- 041440---001002 8Mf ECC013 JtONTINUE,r"YU .SJ 822 041442 000137 041642 J"P EeCOU HUT If NO 

~,. ~23 041446 005204 ECC013. I~C R4 JSUBIEST NU"BER-13(LAST lIT ERROREO) 
25i b240414~1r-"0045:'7-D41652 JSR RS",ECCERR 'CHECKuEihfOJr"e"U 

.2ti c25 041454 005737 001322 TST ERRFLG JERRiOS OK? 
~ 826 041460 001402 &EO ECCD14 'CONTINUE IF YES 
I~ 827 04146C-00013r-tl41642 J"P--ECCOE-X iEX IT -IF- No""-=-=-==--------------------' 

.";;1 028 041466 005204 EeC014. INC R4 ,SU8TEST NUMBER-14(ERROR aIT 010 
~ 029 041470 004537 040644 JSR " R5.WRTECC .TRY "IDDLE OF SECTOR g -830 041474--"177777--- -.-- .IIOR0--177771" ISECTOR ALlONES-~------------------

h" 831 041476 000376 .IIORO 376 UIDDLE WORD 

~
~~ 832 041500 177377 .IIORO 177377 'LOSE BIT 7 
J4 833 041502-00573r-l1O"1322 151 ERRFt:S lERROR-SET"? 

... 834 041506 OU100l SNE Ete015 .CONTINUE IF YES 
06 835 041510 000137 041642 JMP ECtDEX ,EXIT If NOT 
I;l 836 '041514-005204 ECtDl)' INC--"U ISUBTEST-NUMSn-15CHIDDLE ZERO ERR) 

.t.;i 837 041516 0045J 7 041652 JSR R~. ECCERR J CHEc.KERROR BIT 
f;g 838 041522 OU5737 001322 TST ERRFLG .BIT OK? 
'0 0:'9041526--001402 BEO-----"EtCD1"6 jGOHO-IF--VES 

.... 840 041530 000137 041642 "J"P EtCOEX JLEA ~E THIS PLACE IF NOT 
~ 841 041534 00520. ECCD16. INC R4 ,SUBTEST NU"BER-16(CRC BIT AGAIN,OK) 

84Z-"041536--004531--o1l06UJS"---RS,UnUC jNCII-LETTS-FOOCIiTflfTCHECK~E~R;'::":':"':"::':':":""----------
843 'SOARD PATTERN. 
844 041542 1Z5252 .VORD 1~5252 JSECT~R PATTERN(CHECKER BOARD) f-:-'u 5 -041 544-000376 .w OR 0---376 -" J It I DOL E -Of-SECTO:'R::::'::::':::~"'=':::.!!:::'=-:'-------------
846 041546 125052 .~ORO 12~052 JLOSE BIT 7(TRICKY) 
8470415!10 005737 001322 1ST ERRFLG JDID IT ERROR? 

1'"'1 "848 041554-001002 8NE ECCO-'U JtONTlNUE-IF-YE"$ 
849 041556 000137 041642 JHP ECCDEX .EXIT If NO 
850 041562 005204 ECCD17. INC R4 ,SUBTEST NU"BER-17(CHECKERBD ERROR) 

1--:....----851 041564-00'537--ol1"652 JSIf~5JnC"ERR iCHECICE-CC-ERRORB1;'T===~==~----------
852 041570 005737 001322 TST ERRfLG JERROR? 
853 041574 001402 BEO EeCD20 'CONTINUE If TES 

+------8H 041576--000137-0416(2 J"P--ECCDEX" ,EX IT IF'-NO-r-COUU-r-
855 041602 005204 ECCD20a INC Rio JSUBTEST NU"BER=20(CRC 81T O~) 

• ·c r'.""'" .. \ "" / 

, 



t' 
~ 

....... ,~ 

SMDIA.P!At HACRO V06-03 l1-APR-78 00102 PAGE 8-15 

& 
• 8~6 041604 004537 040644 JSR R5~VRTECC JDO SAME TEST VITH REVERSE CHECKERBD. 

(,: 8~7-o1T6-10-(j5l5L5 .VORD052525 'HERE SI SECTOR PATTERN 

-=- 859 041614 052125 .VORD 052125 .lOSE BIT 8 
'~:: 8~8 041612 0,0,0376 .VORD 376 'POSITION-MIDDLE OF SECTOR 

4 abo' 04"616-0U5737-001322 tst---ERRn.G IERlniR? '-----------------------
1)i"1 861 041622 001002 BNE ECCD21 'CONTINUE IF YES 
1~1 862 041624 000137 041642 JHP ECCOEX.EXIT IF ERROR:~~~~~~--~~~~~----------___ 
I'! d63 0161630'-005204 ECCDl11 INC R4 u

-- J SUBTEST -NUI18ER=21<SECOND CHECKER OK> 
t~. 804 04'6~2 004537 041652 JSR R51ECCERR .ERROR BIT OK1 

~ _865941_6~~ ___ O~~53? __ QQ~~!2 ECCD221 A~!!. __ ~~ .. T~TCTL 'E~ILTQ __ H~.LC • ....!O~N!..!T~RC!!O.!..L_H!!.E!:o!R!!.!E!<.._ ______________ _ 
'0 bb6 I 

_'" 867 • " 868 , 
I;,J-- ---- ~o9041642-o127n-000001 001322 ECCDEX I 'Hi"j--lil;-ERRFLG 

.~:l 870 041650 000772 BR ECCD22 
i? 871 , !"j b 72 ___ ._Uj ____ -

.i>71I" 873 
!~ 874 Gj 875--------· 

~;'l 876 
, !", 8 77 

1,,1 -878 

J 
J 

j24 880 , 

inrSUREERROR FUG=1 
lAND EXIT 

~~:" 879 

~ '881 , ECC ERROR BtT CHECK ROUTINE DSl 8b2 J ••••••••••••••••••••••••••••••••• 
r~, 81s3 • 
',,:884 '-------.T=HIS-SHORTSUROOtlNE'tfELPS-UDUCE-C-OOE 

9::0 885 , "HEN CHECK ING ERROR DETECT ION OF THE ECC LOGIC 
[;>I 886_ __._____ .____________ '~=__=_==_"__=__",.,~,__-------------
~~ '887 J AT EXIT R2=REFERENCE tRROR VORD(CRC ERROR BIT) 

t,Qi ti88 J R3= ACTUAL ERROR REGISTER 
~1 b89 J .~~=-__________________________________ _ 
11'! 890 AND THE ER-R()RfiAG----eRRFlG· WILL BE 

~:;J 891 SET IF R2 DOES NOT EQUAL R3 
1~:1 b92 , 
I,,' 893 • 
t~ 894 J 
r,;; 095 041652 012702 000400 ECCERR I HQ! __ ..!B U~tl_~? ____ . ____ ~~§..T._I!~_~~fE.!~"!~_L~~D (C,~R.l!.C_E!:.'R~R~O~R~)~ _________ --'-_ 
r.;"Tb96 -04-165~OT17,or-n1rr2 HOV .DERRIR3 .fETCH ERROR REGISTER 
t~~ 897 041662 020203 CHP R2.R~ 'EQUAL? 
i;;j 8~8 041664 001002 8NE ECEROT ,HIT IF NO 
\ ... ; 899 ''041666-005037001322 CLR---ERRFLG-------.R·ESET -EifRORFLAG IF YES 
t~1 900 041672 000205 ECEROTI RTS R5 'ANO RETuRN 

~~'j 901 ______ . 
" yu2 

t'4I C;03 
" 904 1-, 
~ 'IllS 

t "': Sl06 
~ 907 

J ------------------------------. 

J , 
J 

~j 'IUS 

t~~ . :~~ . __ . _______ . __ . ___ . _______ _ 
" 911 

J 

----", -------
• =~ 912 

1...,· ,-. __ ._-------

.. 
• , TNA22.PI1 8-NOV-77 
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't 1-
/:.(", 913 J 

0! 9fi J. 
"tz1 915 J ECC DETECTION/CORRECTION TLOGIC TEST 

;-;-j 916 • • ••••••••••••••••••••••••••••••••••••••••••• 
f.i 917 • ' 

):.1 918 J 

G:l 919 • THESE TESTS ARE THE FIRST TO CHECK THE 
'920 • CAPAiUTiIESDr THE ECC LOGlC"llICORR'"'E.-.i:CTT7.IN""'C..--------------
921 J BAD DATA AS A RESULT OF NONWRITABLE SPOTS 

I", 922 " ON A DISK PACK. 

)~1 ~~~ : THE ;~~;~-;-~- 211 HAS COMMANOS THAT ENABLE THE 
r.::: 9~5 J PRO~dAMMER TO VRITE DATA ON ANY PART OF THE 
~;l' 926 • SECTOR Fn(OlN-CL"D"Un~--ttrEttElD·Eln:-Rt',-ORDS:-.A...,N,-:D-----------

t~fi'. 927 • THE DATA ECC IIORDS.THIS OPTION MAKES IT VERY 
'$ 928 • EASY TO CttECK OTHER CONTRC,LLER FUNCTlO_,N::.:S~ _____________ _ 
•• 9,9 ; L1KE'THE'eCC-CENElhTION.------- -

tid S3D • 
',oj 931 • THE FOllOIlINe TESTS WILL TRY TO FORCE ECC 
1.,1 9::'2 j ERROR"S-rN,HrUlOV'-,UNNE'j(r :-=..:::.=.:=-=:=:..-------------

t;.1 933 • 
. [;;1 934 J 1.ISSUE A IIRITE UTH PRESLECTED DATA FIELD 

t;:·i 9;'5' J -.HIS .. C·OMMAND·lrl"·· .. ORMU .... nrrOMCTrOlla-:-.-------------
.~ 9;'6 • 

1
F.i 937 • ~. ISSUE A READ COMKAND TO READ ECC II0RDS 
",1 938 • THfS-'C'O"MANO'·""REiDrnt:-FlELDrOF'Hrs-e'CflJI. 

t~:; 939 • 
[;;i 'i40 • 3. ISSUE A SECOND VRlTE COMMAND AfTER H.AWING CHANCED 
r.,"' 941 .. THE DATA fIELD-TO FORCE·THEECC·EAROR.-··-"--~;;';';';':";;':::-"----------

.~;.' 942 • THIS COMMAND IIRITE ALL FIELDS OF THE SECtOR. 
l'" 943 • 
I>~ 'yU • Ie ISSUE"" AuSECOND·IlORlUcaElO--fO-FORt~-THE-EtcEllrcj .. 

t~,"1 94! • 
Gl1 946 • S.LATER IN THt: TEST PROCEDURE THE ECC peSITIDN 
[;.1 '947 • "AND-PATTElucRE'-rnERS'·-lil(L8·rt-"ECKE"D-· .. 1)R-=.::.~----------

)§i--I' ". 948 J PIlOPER VALUES. 
3>,1 H9 J 

I Ii ~D • 
951 • 
952 • 

~-----953' J 
954 • 
955 04167400!OD4 tNAZ21 CLR R4 .SUBTEST NUMBER-O 

j..::J..-----956'lln67o-tJD"n31 uuUlo JSR RS""iRUue-n- 'G"ETt"ORMiTTn'~=------------------
9~7 041702 OS2777 100000 137110 BIS '&IT1s.aECCP~ .SET ECC INHIBIT BIT 
958 041710 004537 040644 JSR RS.VRTECC .FIRST IIRITE A SINGLE BIt ERROR 

1-+-----959 -O,"171"4-'OOOOOu .1I0RO 0 J S£ctOR-·PATfER·M.~;O:':"::'::'::"":'::~==::"-----------
960 041716 000000 .kORD 0 .FIRST DATA WORD 
9~1 041720 000001 .WORO 1 .FIRST BIT BAD 

·:.:;...----962 '04172Z--005737-utr13ZZ tST'--ER"RnG JERROlf-Blr-'SET?(SHOULD BE) 
963 041726 001002' BN.f ECOC1 'CONTINUE If YES 
964 041730 000131 U4Z504 JMP EDen .EXIT IF NO 

-----965 041734--005204 EeOC,. INC R4 iSUBTEST-HOM8ER.1(FlRST ERRol DEfECTED) 
966 041736 004537 041652 JSR RS.ECCERR .CHECK ERROR BITS 
967 041742 005737 001322 TST ERRFLG JERROR RleHT? 

;...::....-----968 041746--001£02----·-· 'BEa--'ECDC2 .CONlINUE- IF·-Y·U-----------.--.:~-----,':., 
8 

t· .. c 
969 041750 000137 042504 JMP EDCEX JEIIT IF NO 

o 
~) o 
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• • 970 041754 005204 HDC21 INC R4 .SU8TEST NUM8ER-2(ECC ERROR) 
(,I 971-04-'-7-56-017703 137024 HOY iDVCNT .. R3 Jilfi.-NSFER STOP? 

"'~ 972 041762 005002 CLR R2 JSET UP REFERENCE 
131 973 041764 020203 CMP R2 .. R3 JIIORD COUNT OVERFLOW? 
i,j 974--041766-0010u2BNE ECOC3 _ JCiiNfrNiiE--iFN6-~~":"""-----------------

.~' 975 041770 000137 ~42504 JHP EDCEX .EXIT IF OYERFLOWED 
6 976 041174 00520.. ECOC31 INC R4 JSUBTEST NUHBER=3 
'; 977 04'1176 01770l---r37014 HOV alECCPB,R3 ifETCHS-IT-POS-ITION REGISTER 

~:-;1 978 042002 005002 ClR RZ JSET uP REFERENCE WORD 
r?l 979 042004 OL02U3 CMP R2,R3 J8 IT ZEROED? 
~I iiso 042006 001402 BEC ECOC;;- "JCONTINUE IF- YES 

~~~ 981 042010 000137 042504 JMP EDCEX JEXIT IFNO 
:,;; 982 042014 005204 ECOC41 INC R4 JSUBTEST NUHBER=4<BIT POSITION DIDN'T CHANGE) 
q 983 042016 042177--'00000 136714 BIC IIBIT15,iECCPW JRESET ECC INiuai'C-- '.=-'-----

tr,:;1 984 042024 UO'531 040644 JSR R5,IIRTECC .IRY ECC CORRECTION OF " ERROR BIT 
17~ 985 042030 000000 .WORD_O JPATTERN=Il ______ _ 
I:0J 986 042032---0GOOOll- .WORD 0 .P('SITION 1 

~111 987 042034 000001 .IIORD 1 HIRST BIT IS BAD 
:,;i 988 042036 OU~737 001322 IST ERRFlG JERROR SETCSHOUlD BF) 
[;-,1 91\9 042042 0010U2 BNE---ECOt'5- lCONl INUEIF-YES ~:=...!.-.-----------------

»-;;;1 990 042044 000131 042504 JMP EOCEX JEXIT IF NO ERROR 
·tm 991 .. 042050 __ 00520~___ _ ECOC51 !NC R4___ "SUBTE~T NUHBE~=~(ER~R~O:!:R~DC!::Ec!.T.!:E~C.!..T!:.ED~) ___________ _ 
1~992 042052 004~:l7 041652 JSR R5,ECCERR .CHECK ERROR 8IT<CRC> 

~,?JI 993 042056 005737 001322 TST ERRFLG ,OK? 
~ 99" 042002 001402 BED __ EeDC6 JCONT!NU~_ If' ___ Y_~~ ___________________ ~ 
S~9';'~ 042064 000131---04250-4 :iMP EOCFX ,EXIT IF NO 
)~ 9'i6 042070 0052U4 ECDC61 INC R4 J SUBTEST NUH8ER=6(ECt ERROR DETECTEO) 

:271' 9'i7042072_017703 ___ 136720 MOV iECCPb,R3 'FfCTti ECCBIT PO~JTII:!N R~E~G ______________ :.-. b 998 042076 01270<: OuOOOf HOY IIBITO,R2 .SET uP KEFERENCE WORD 
."91 999 042102 0£D2()3 CHI" R2,R3 'BITS SET? 
§: 1000 042104 001402 BEC EeOC7 'CONTINUE IF YES 
h,:-1001 042106--000137---042504 JMP EOCH JExlT IF NO- ------------

'1'1~~- 1002 042112 005204 ECDC71 INC k4 .SUBTEST NU"BER=7(COUNT=1) 
.. ~! 1003 042114 U17703 136700 MOV ___ !lECCP\hR3 ~~ETCH~ATTERN. ~9~~ __ _ 
~341 -100404212U-020203---'---- -CMP R2,R3 .SET IF PATTERN IIORD OK 

.:15 1005 042122 001402 BEQ ECOC10 .CONTINUE IF YES 
~ 1006 042124 000137 042504 JHP EOCEl ,EXIT IF NO 
fii1 1007 042130"-005204---- ECDCOmaHIC--R4 - J-SUBTEST-NU,fsER=;O(PA TTERN OK) 

Ih81 10011 042132 U04537 040644 JSR R5,IIRTECC HRY 11 BIT ERROR 
[::::.1 1009 042136 000000 .WORD 0 IF IElO=O 
!" 1010 042140--- UuOOOt.l----- .I.ORO- 0 ,POST 10N';';'-- --------

~;,i 1011 042142 OU3777 .!rORD 3777 ,ERROR IS FIRST 11 BITS 
r.>1 1012 042144 005737 001322 TST ERRFLG JERROR? 
14311013 01;2150--0010U2" BNE---ECDC-1'r JCCNTINUe-fF--y-es 
.~ 1014 0'2152 OU01~7 042504 JHP EOC~X JEXIT IF hO R 1015 042156 005204 ECOC1'1 INC R4. JSUBIEST NUHBER=1HERROR OCCUREO) 
~;!-, 016 042160 -- 00£ 53r-on H2 -JSR--- R5 ,fa-ERR J CHECK- ECC- -ERR-OR-Ifn;~~--=~::::':::'::':=-------------

~,-:;-,l 1017 042164 005737 001322 . TST ERRFLG ,OK? 
~ 1018 042170 001402 bED ECDC12 ,CONTINUE IF YES~ ___________________________ __ 
j"l 1019 04.2172----000131-0'42504 ~JliP--EOCEX .EXIT-If-WOT-' 

.:Sol 1020 042176 U05204 ECOC121 INC 1<4 .SUBTEST NUHBER=U(ERROR 8IT OK) 
~ 1U£1 042200 012702 000001 HOY IIBITO.RZ ISET uP ~EFERENCE FOR BIT POINTER i"i 1022 042204---017703-136606 HOY--iECCPB,R3· JFEfC-inlIrpostfON"Rf:G=-=-~~~:.!:.::=-------------

~51! 1023 042210 u20203 (MP R2,R3 JO!"? 
~ 1024 042212 001402 BED ECOC 13. _______ JCONTINUElr_Y~~. 
:-::.:- 1025 U42214--- 000137 042504 JMf> EOCFJ{ JEXIT IF NO 

.---;:: 
0J 

t 
---~-

1026 042220 U05204 EeOC13: INC R4 .SUBTEST NUMBER=13(COUNTER OK) 

- ._-- _._----- --------, 
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~ 1027 042222 017703 136572 MOY 8ECCPV.R3 .FETCH ERROR PATTERN, 
(, 1 102 811422'26In2TOTIJ0'3117 MOY ."l17'f'i1t.;,s2-=------;.'.;..SFE~T ~U.;..P~D:;.;E-iS=iIR;.-iEFiDnR:-iE;:;;S*UL;"""I;----------------
,~ 1029 042232 020203 CMP Rl,R3 ,EDUAL? o 1030 042234 001402 BEa ECDC14 'CONTINUE IF YES 
~ 1U3 'IlHZ:ro,lOOT~1l42504 JHP EOUI JEnl1tHO~":"'::'':'''''''-----''--------------
t~ 1032 042242 005204 ECDC14' INC R4 'PATTERN OKCHO HARD ERROR) 

1.1 1033 042244 004537 040644 JSR RS,IIRTECC 'FORCE HARD ERRO;,:.R_':;,:>:...1:...1=--_-:""' ___________ _ 
---'034- U4225U-000000--- -.IiORO D - ,SEcIOlr=i)--- -

1035 042252 000000 .WORO 0 'fIRST WORD 
1036 042254 007777 .WCRD 7777 ,,2 BIT ERROR 

1'1 1037042256--00573r-D0l322 ISr--nRFU JERROR SEn-~-=-.-------------------
1038 042262 001002 BHE E~DC15 'CONTINUE IF YES 

I I 
I 
I 

10.:>9 042264 000137 042504 J"p EOCEX ',EXIT IF NO ' 
+-W+---'----1040 ··042270-U05204-· ECOnTr,NC --U- - fSUBTEST NUHS£If-15UN ERROR IS SEt) 

.f.i 11141 042272 004537 041652 JSR R5.ECCERR ,CliECK ERROR 8IT SET 
-1,,1 1042 042276 005737 001322 TST EKRFl' .Ok? 
: .. 1 10430423 02--0014 O~-BEQ--ECDC 16 , CONTINUE-xr-rCS 

.'@r1044042304D00137042504JIIPEDCEl'.EXITIfhO 
I,~ 104~ 042310 005204 ECDC16' INC 14 ,SUBTEST NUIIBERz16<ERROR SEn 
@1046042312-'012702--1100U 110"--' 1100.,. R2 JSET--UP-REFERENce-nnrlrrn-u-.rijlli7u-.f------------

tf20l 1047 042316 017703 136474 MOY .ecCPB.R3 ,HTCH COUNT REGISTER 
.r,;; 1048 042322 020203 CMP R2,R3 .EOUAL? 

I2;l 1049-042324-oU140, Be-o---£CDC T7 jCDNTltfUE--n:-1ES 
~~ 1050 042326 000137 042504 JMP EOCEl ,EXIT If HOT 
~ _~~~~u~42332 OO~~O"-___ ECDCHa cu R1 :;~~!-~!~D~~~~E~;:~~~~T-;~E~n-Y~E::.:R.:..:.F-=L:.:O;,,:V:.::E:.::D..:..) _______ _ 

.~ 1053 042334 0127U4 000017 HOY 117.R4 'FORC~ SUSTEST NUH8ER-17 
~ 1054 042340 016137 002612 042362 HOY S10RG(R1).ECD17 .LOAD BIT PATTERN 
ti 10!.5---o42346--o05721 TST--CR1H- fUPflATE POINTER· 
»~ 1056 042350 010146 noy R1.-(SP) .SAYE R1 
~ 1057 042352 004537 040644 JSR R5,VRTECC ·.kRITE A SLIDING 81T ERROR 
1,,1 -1058 042356--000000---·.1I0Rr-0 -' iSECTOR={J----- -=-~-=::.:.:..:~=--------------

~f;l 1059 042360 000000 .WORD 0 ,P('SITION =1 
060 042362 OOOOUI ECD17. .VORD 1 .BIT PATTERN 
061--042364-005737 001322 tST--ERRFlG iERROR-serlUHOULD BE) 

t 062 042370 001002 BNf ECDC20 'CONTINUE IF YES 
063 042372 000137 042504 JHP EDCEX ,EXIT IF HO 
06' '042376--005204--- ECOC201 INC---U····- fSU9TEST--NuHBEr-20 ERROR DETECTED 
065 04240U 0137u, 042362 HOY EC017.R2 ,SET UP REFERENce fOR PATTERN COMPARE 
066 '042&04 017703 136410 HOY .ECCPW.R3 ,FETCH PATTERN VORD 
067 -042410'-Cl045~(--o4'16S2 ;lSR Rs·:,eCCERR JCHECK"UROR·-UT=.:=-----------------

~ 

068 042414 005737 001322 TST ERRFLG .ERROR SET? 
069 042420 001406 BEG ECDC21 ,CONTINUE IF YES 
070 042.422--000137--042504 JHP EOCEX- '-UIT-U--ERROR- :-------------------

t 

1071 042426 020203 Cft, R2,R3 ,PATTERN OK? 
1072 042430 001'02 SEO HDC21 .CONTINUE IF YES 

04243c--000137---a-42504 J"P~OCEX ,EXIT IF-·NC·----:-=-------------------

.~ 
107 

042436 005204 ECDC21, INC R4 .SUBTEST NU"BER-21(PATTERN OK) 
6 _~~~~~~_0~~~~2 000001 . "Of IB ITO.~2 ~SET .~_P_F_O_R _C.O=-:::UN:.:.'=--=C::.:.H::E::Cc::IC~ _____________ _ 

t 107 
107 
107 •• 

t S:'l 1U7 , NOTEI UNTIL A SINGLE BIT ECC ERROR 
, PASSES THE 11 BIT POSITION 

--------~--------------------J.-- ~tf_r.fcncTCJ'Ct-nLrr;lHE-CO:..U""'N .... T--------
107 

" 07 52 

t 108 J REGISTER WILL BE THE YALUE 1. 
108 J 

-108 O~2U4--o1770~63U HlJV iJECCP&,R3 .rE'TtJrC-OONrREGrsTER • 108 042450 020203 CliP R2.R3 .OK? 

~ 
\.J t 

~ 
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• 1084 042452 001402 BEQ ECOC22 .CONTINUE IF YES 
(;-, -, -----1085,042454-000137 042504 JH"P EDCEX ,EXIT IF"-N-'O~-'-''-''----------------------

1'\";1 1086 042460 005204 EtDC221 INC R4 ,SUBTEST NUHBER=22(COUNT OK) 
~ 1087 042462 012601 HOY (SP)+,R1 JRESTOR R1 ________________________________ . 
Ij'088 042464-010137--042514 HOY---Rf, THPCNT ,sAVE-INTEMP. 
"I 101:>9 ,AT THIS POINT liE WIll 

1:;1 1li90 ,REUSE THE PRECEEDING CODE ,FROH 
; , ' 1091 ,- -;-'--------' J SUB T EST 1 iTO' S tJ8-TES-i22C!"~T~0~-=-----------------------

~~- 1092 ,SLIDE THE SINGLE BIT TROUGH 11 
1';1 1093 ____________ , ,_._________ ,POSITIONS. IF AN, ERBOIL~HOUL~D-!!.OC!!CC!<,U~R!!.,~ ____________ _ 
r-;-Ci 1094 ,lGCATlON -TMPCNP WIll BE A 

t!~q 1095 JAN INDEX ON TABLE -S10RG- TO AID THE 
r" 1U96 HHE TECHNICIAN IN DEBUGGING.ADDING THPCNT TO 

, -- ------ 1U97 JADf1RESS S1(lRG II ILL POINT-YO THE .!ll~c.!.........!.J,! ______ _ 

~~' 1098 JBIT POSITION F~IlING. 
I~ 1099 J 
t;r11G0042470-0-ZTTl'71'36l'24 002000 cI1P----ileccpw, IZB IT1 0 J SEE--IF ~E-iRE- oN--Dsi--s i T-

»!~ 1101 042476 002716 Bll ECDC17+2 JOO NEXT BIT IF lESS THAN 
~ _____ ~~~~_~~~~~~~04537 003342 EtOC241 JSR R5,TSTCTL JGD HOI1E _____ _ 

~:-;; 1104 
~' 1105 042504 012737 000001 
r'J -1106042512-000nZ--

~,~:,: 1107 
i',;-j 1108 
,,·1 -1109 
D~ 1110 
~ 1111 
~- '1112 

)-;-,; 1113 042514 000000 
.--, 1114 
t.:' 
1-,,' 
~-. ~ 

."" "'~.' .' 

~~:~ 
~rj.l'l ' --

1115 
1116 
1117 

'1118 
1119 ~-~~ 
1120 

i'~~---'-- 1121 
.. 7 11£2 

I:;~ 1123 
Ii] 1124 
t~ 112 ~ 

001322 EDCEX: MOY U1,ERRFlG ;SET ERROR FlG=1 
BR E(DC24 JANo--el(iT--

J ___ _ 

J 
H1PCNTI .wORD 0 ,TEMPORARY LOCATION 

TNA23 9-NOV-71 

ECC COMPATIBILITY/EXERCISE TESTS 
•••••••••••••••••••••••••••••••• 

'421 1126 
'-~ 112 t------------------- TtiESriES TSCH-E'CKTHAT""'THE CON TR OlL ER 
~3 11,,8 UNDER TEST IS GENERAUNG THE SAME CRCIECC PATTERNS 

l~'L" 1129 J THAT PREVIOlJS,"]_!L,CONTROllERS _H~VE GENE~R ..... A..!.,T~E~D.!.. ________________ _ 
~ 1130 J 

t", 1131 A SECOND PART OF THIS EXERCISE IS TO § 1D2 FORCE CRC ERRORS ON VARIOUS AREAS ON THE DISK 
f-;:; 113 3 AND C H EC i< T H'AT THE -E-CC I NF 0 RM AT I ON--G eNf RA'Y-eo !!.-----------------, 

1131. J BY THE ECC lOGIC IS CORRECT. TESTS TNAll AND TNA2l 
1135 , OOSIHIlAR CHECKS HOII~VER,THOSE TESTS CENTER O.~N,--________________ _ 

i~-:------1136 THE FIR STI/ORO Of-THE DATA FI ElO-; ~,-- --,- ----

~~:' 1D7 
--4 1138 • 

1139 'J 
D-' 1140 042516 005004 TNA231 ClR R4 JSUBTEST NUMBER=O 

~ 
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'/ 

~6 1141 042520 004537 004276 JSR R5.RQUEST .REQUEST THE FOR"ATTER 

lli' ," 4 2 --O{2 !rn---~-0127ljo-024652 liD v II !SE C WB:-=.c:R""O,...------.:':-:U::;.;s;..;E~O;.;:;N,.;E---±S;.EC~TO;;.;R~ .. :..;R;..;I..;T,:;;E~B:-L::-oe::-1(=--------------
tl2 1143 042530 005010 CLR (10) ,INSURE SECTOR ZERO 
.~ 1144 042532 023727 001046 177400 C_~~ ___ "!SEC.I177'OO J25_~~O~_DS PoiE;.:.:R-:;.S.::.E.:::.CT.;...O:...;R;:.-______________ _ 
141 1145-042540-001402 BED ECOHH ,GO ON IF TES 

~!Ol 1146 042542 000137 042752 J"P ECCOMEX 'EXit If NO 
~ 114 7 042546 ECO""' 
I;l 1148 042546-013760-00104-6-----000004 HOY II-PSEC~.f(RO) J iN SUR EUiio Rlf COUNT 
t~ 1149 042554 004537 004034 JSR R5.CLRBUF ,tLEAR BUfFER AREA 

10 11S1-042566-00453r-022700 JSR RS.OUER ,GO WRITE SECTOR . 
• " 11~2 04257Z 005737 001322 TST ERRnG ,ERRORS? t-'150 042560 012737 00000..1 OU312 fluV ___ ".(lD8U~ JIt.A~~0A. !~_ f~_R __ ~ECTOR.' aIT 

., 11~3 042576 001402 BED ECCO.11 ,CONTINUE IF NO 
f'3' -----,154 042600--00013r-0427S2 J"P--ECCOMEX .EX11'-n~-ERlioR.:.--------------------
»~. 1155 042604 005204 ECCON11 INC R4 ,SUBTEST NU"BER-1(SECTOR UIITTEN 01() i5 1156 042606 012700 040632 MOY IRDCDE.RO ,fETCH READ ALL COMMAND 

t17 1158 042616 0063u2 ASL R2 • 
.. 11~9 042620 016260 001200 000002 HOY IBFTBUR2h2<R0), 

,. 1157·042612--01370Z-001234 KOY-· --CURDSK .•. -IfZ iENTEft --Pft.o. PER--aiirf"ERA"ftEA 

R- -'160 042626---0137t0---001046---U-00004 -·itGY--IiPSEC64{RO) ,SET~UPItO-R-trCOui;·T'-· -----------------
):;:: 1161 042634 162760 000012 GIlD004 SUB 11O •• 4<R0) JlNCLUDE tlEADERS.CRC'S AND ECC VOROS 
_ '-1211 1162 042642 005237 001176 INC __ SPECHD IFL~~._VE~_~O'_._!.'!AN;.;Srf-=E~ft _______________ _ 
.,.' "63042646--004537-022700 JSR R5 .. ttXfER .GO READ ECC "ORDS 
tH21 1164 042652 005037 001176 C.L.R SP. EC. M. 0 'CLEAR. WEIRD X. fER FLAG 

.. . 1105 042656 OV5737 001322 TST ERRFLC. .ERROR SET? 
25166 042662---001402--- - eEO--EctcM2 JCONtlNtie--U'--NlJ »"" ·1167 042664 000137 042752 JHP ECCOHEX ,EXIT IF ERROR 
'168 042670 005204 ECCO"21 INC R4 ,SUBTEST NUMBER-2(READ SUCESSfUl) 

169· 042672-01370,-001050 -MOV-----POSVP-.R1 ;ser-uppo INTElrTo-·[O-OlfA..--TcC-IlO-Rll"S 
170 042676 006301 ASl R1 JMAtcE IiORDS PER SECTOR AS CORE ADDR 
171 042700 016002 000002 HOY 2(RO> .. R2 .FINO osrARTING ADDR. 
172 042704---060201-- AOO--R2 .. R'- ;COMPUTE -ECC ·"ORO POSlTUIH---·-
173 042706 062701 000020 ADD 120.R1 IINCLUDE HEADERS AND HEADER CRC'S 
174 042712 011103 HOY (R1),R3 .fETCH FIRST ECC IIORD 

LZI t 

(,. ., 

:~ 
1 
1 

" 
1 

'~ 
1 

'31 1 

D 

D 

~ 
1 175·042714"-01370Z-001764HOV-----ECCV'.R2 JFETCH-REFERENCE-·1I0RO----------------

. " 1 
f-
Jr.; 1 • 
31 

-, 
» , 3<! 1 

J. 1 
40 I 

'~ 1 
., 1 • 
I~ 

1 
, .. 1 • " 1 

4. -,. 
'¢: 1 .. 1 • 

4:'~ 1 
I~ » 1 

51 1 

" 1 
, 03 1 
f-
54 1 • 
50, 

, 
,c-i 

r.;1 
1 t 

• -'~ 

176 • THE REFERENCE VOROS USED HERE 
177 , IIERE READ FROM THE FIRST ECC 
178--------- .211 -CONTROlLER-A~o-- .. UE--lNtTuDpE .... ----------
179 ,IN THIS ASSE"8Lr. 
180 042720 020203 eNP R2.R3 .EOUAL? 
r81-otlnZ-OO-n02 8£0 ECC-oM3 .CONTlNUE'-U-ns--
182 042724 000137 042752 J"P ECCOHEX .EXIT IF NOT 
183 042730 005204 ECCON31 INC R4 .fIRST ECC VORo COMPATIBLE 
184042732-016103-000002 MOY 2(R1> .. R3 If ETCH-SEtOHO- -IIORO---
185 042736 013702 001266 MOV ECC~2IR2 .SET UP SECOND REfERENCE 
186 042742 020203 e"p R2.R3 'EQUAL? 
187 -04"2744-:::--001002 SNE ECCOHEX-----·- ----------
188 042746 004537 003342 ECCON41 JSR RS.TSTCTL 
189 J 
190---- j._--

191 I 
192 • 
193-11U7SZ--Ot2737 DODon1 DDUZZ EttOHEI lur, 
194 042760 000772 8R 
195 • 

lir-nlfFU 
ECCOH4 

196 ,----
197 • 

.EXIT HERE 

• s-rr-UlflnCJ"LAC" 
JANO EXIT 

~~) 
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• o 1198 J 

~ 1"9 , 
II\l.~ 1200 , 

1"1 1201 I,; -1202--------------------~---------------------------------------

~,.., 1203 
r.1 1204 tr- 1205-------------------------------- TN45.ECC J14-NOY-77 

t,1 1206 
R 1207 _______________________ ~ ___ ~~~~~~~~~~~~~~~~~~~~-------_________ __ 
:,,1 120/\ FORMAT PROGRAM ECC AND NON ECC COHTROLLERS 

)~-;: 1209 
~~ 1 <: 10 , 

••••••••••••••••••••••••••••••••••••••••••••••••••••• 

d-----~1211 j--------T.fis-PROGRAI'I IIlLl FORMAT ANY SIZE 
.~,.r 1. ':12 S TOR A GE .MODU. LE ... DISK OR I YE.16K OF CORE IS REQU IR ED TO 
~ 1213 RUN tHIS PROGRAfol. ____ . 
,.1 1214 -------~-- ----

l)y 1 1 21 ~ , 
G0 1216 042762 005004 TN45. CLR R4 ,SUBTEST NUMBER=O 
~ .. -:-------. 1217~042164~U045J7 004276 j~-R-----R5,RQUBT----JRF.OUESf FORMATTE-=-R-------------------

~';j 1218 042770 1G5777 136004 TSTB iilDCSR ,AHVE IT? 
[;;;1 1219 042774 100402. BMI H1 ,CONIINUE IF ~Y~Ec::S ___________________ _ 
1"1 1220 042776---000137-u43Uo Jlfp---FTEX- JEfIYIFlnf~ 

D8 1221 01.3002 0052u4 FT11 INC R4 ,SUBTEST NUMBER=1<FORHATTER READY> 
"'11222 01,3001, 0045.)7 016332 JS~ __ R5,DlSK~ ____ 'SELECT DISK ORIV.,.,E __________________ _ 
;"------',23 043010 010277 135766 KOV R~,@DUSH 'HLECT 

Z)~1 1<:24 043014 01J02 .. 0 NOP 
1:;;-1 122~ 043016 OU5777 135770 TST iilDSTAT ,DRIVE Rf:ADY? 
~ 1226 043022 100402 BMI--n2-------'CONTINUE·IF--Y-ES 

),.:"1 1227 043024 000137 043270 JMP FTEX ,EXIT IF NO 
130l 1228 043030 005204 H2. INC R4 JSUBTEST NUMBER=L<DR~I~V:..:E=--!R~E:.!A~O,-!Y~ ____________ _ 
::;-,,12<:9 043032 005001 H3-:--CLR--R1iINITlALIZEOFYSET 

'),~.-. 1230 043034 013701 001136 044312 flU MOV CURSEC,OD8UF(R1>,LOAD CURRNT SECTOR" 
~ r~ 1 d 1 0430 4<: _._O~3 761 __ ~~! 40 044312 B I S ___ .f UR ~Q!_Q.Q8UF (R 1> ,AND HE AD ..... _._~.~ __ 
,,1<:32 043050 OU5721 TST (RD. ,POINT TO CYLINDER ENTRY 

~0 1233 043052 013761 OU1142 044312 HOV CURCYL,ODBUF(R1)JAND CYLINDER 
r,j 12~4 043060 Ou r 721 TST (RD. ,LOOK AT NEXT lIeRD 
t;~i 1235 043062--00'i73r-U0107~TSr-ECC---- ~jECtCONTROLLER? .-------------------

D:;-' 1236 043066 001413 BEO FT5 'CONTINUE IF YES 
r;-; 1237043070 013761 001Do 044312 MOV CURSEC,ODBUF(R1)JENTER SECOND SET 
j;;·-I-------1238 043076 O~3761 - 001140--0443128IS---CURHO;6/)lfuf(R1T~J· 

Kl? 123<,1 043104 U05721 TST (RD. ,POINT TO CYLINDER ENTRY 
f,j 1240 043106 013761 001142 044312 HOV CURCYL.008UF (R1), 
id1241043114 n~00572'---·-------·---- TST (R1).· ~ ~JLDOK~tO--NExT-IiORD 

.~·l 1242 043116 005237 001136 fTSI INC CUqSEC ,LOOK AT NEXT SECTOR 
~~ 1 2~ 3 0" 31 a 0237 27 O~ 1 "-~~_O_O ~~ ~ 7 C H P ___ CUR S_E.~ ~~ ____ ,F OR MA TT E D AT lEA S.~T~1~S~U~R~F~A~C~Ec'!~ ____________ _ 
[,'" --·---12L.40L.3130--·u0301r-·- BGT FT6 ,STOP IF YES 
~~ 1245 043132 OL3737 001136 001040 CMF CURSEC.MAXSEC ,LAST SECTOR ANYWAY? 

[.:ci 1246 043140 UU3005 8GT FYi: . ,GET OUT THE 
il. 1247 043142-~013702-001050 hOY POSIIP,R2-----JCMPUTE NExi~-HEADER ADDRESS 
~~ 1248 043146 0063iJ2 ASL R2 ,MAK'I/ORDS PER SECTOR USEFUL 

8151 1249 0t.3150 060201. ADD R2,R1 JADO TO PRESENT POIN~T~E::R ___________________________ _ 
.-::2i 12~0 043152--000730--------- BR FT4-------'--JANO· ('0 ON--------~ 

.~1 12~1 043154 012700 043302 FT61 I'IOV UFMTBk,RO ,POINT TO FORKAT BLOCK 
;::" 1252 0431 oO~_~_ 006 20 1 __ ~ ___ ~ ____ . AS R R 1 ________ -.!SH I FT R EM AI NO ER FOR I/O_R ~.S~I!..UHT 
~~ 1253043162 005101 CuM R1 J"S COMPLEMENT (PICK uP ONE IiORD) 

~- 125£ 043164 010160 000004 MOV R1,4(RO) JENTER INTO WRITE BLOCK 
\....1. 

• 



II' 

S/'IDIA _/'lAC "ACRO Y06-03 21-APR-78 00102 PAGE 8-22 

~ 1255 043170 013710 001162 HOY ENDSEe.<RO) .LOAD UP DISK ADDRESS 
(, I llS6-0U'f'f4lTn"'t6lr1JO-fT66 000006 /'lOY fNOCYb6<RO) • 

"7; 1257 043202 053710 001164 SIS ENOHD.CRO) • 
,,, . 1258 043206 005237 001176 INC SPEC/'IO .SET SPECIAL IFER FLAG r='259--04321Z-0U4 537-022700 JSR--RS":JOxFER, CO FDR"AT;O=~:':""::"-'-~:':":::"'---------------

a;s HbO 043216 005037 001176 elR SPEtl'lO 'CLEAR SPECIAL XfU fLAC 
!& 1261 043222 Ou5737 001322 TST ERRF=l~G_~IE~R~R~D~R~S~?~~Y-Tr~~ ____________________________ __ 

ttbg:~-gg~~~--~~~~~g~01~~4 -=~.; ~!X.E~YL.R2 :.;~~TU~F T~E~HECK ALL DONE 
~J 1264 043234 005202 Iht R2 J 
~ '1265 04323O-02023r-n01166 t/'lP R2iE';fOCYL J""E-MDfiF-rrSK?c-----------------------

t'11I' 1266 043242 001415 BED f"TOUT .EXIT IF YES 
~ 1267 043244 013737 001162 001136 MOY ENOS~C.CURSEC ,LOOK TO NEXT RANSFER IF NO 
! I 1261!04325Z-01373r-n01104 001140 HOY ENOHD.CORHD J ,-=--~;,;,,;:,;-=;;.....:~~---:'------------

1269 043260 013737 001166 001142 MOY ENDCYL.CURCYL J 
H70 043266 000661 BR fT3 laND SET BUFfERS UP AliUN I'" 1271-- --.-.------- ,----' --------- .~=~..::..:........::.:..--=.:.::;.:.:.:~------------
1272 , 
1273 043270 012737 000001 001322 fTEXI MOY .'.ERRFLG .SET ERROR fLAG-1 

1"1'274-043276-'--004537--003342 ,"TaU I t JSR RS.TSTCTL iEUr-
1275 • 
1276 • 

1"1 1277' J 
1278 043302 000000 f"TBKI ... ORD 0 JSECTOR HEAD-O 
127~ 043304 044312 ."ORO ooeUF .OUTPUT BUFFER 

I! -'280'043306-'7UOO .V(,Ru-17nOO .1I0Rlfncouncvra-"-B~E~S~E!!"'T'-----------------
1,(11 043310 000000 _Vf:RD 0 JCYLINDEIt ADOR .. O 
H82 04331Z OU0010 .VORO F"TC"D .FOR/1AT CO"MANO("O CO) rl 1283--'------ ) 
1284 • 

__ 1285 • ____________ . 
~ 1286'- J' 

t'?l\ 1287 • 14/'1.ECC TEST NUMBERS 46 » 50 

t-1==31 1i:88 J ,.. 1289 J 
tl35 12~0 • 

3G 1291 J 
" 1292 • 

D'liJ, 1293 • THIS TEST CHECKS THE FORMAT 
, . 291 • OF ALL TItE HEADER VOROS BY 

295 J CO'KMl'NOIN',-r-cOJII"LnrsOR'Fl'CE--v1flTE 
296 • AND USING THE FORMATTERS LOClt TO 

13-NOY-77 

FDlurrr CHECK lESI 

§ 1 

~~ 
.... 

I., ~ 
297 • tHEt K THE HEA.::.D:::ER::.....:":.:O::R.:.::O:::S:::.~ __________ ----::..-_________ _ 

1298 J 

I-.2 
43 

299 J 
300 043314 00~004 TNUI ClR R4 JlNITIALlZE SUBTEST NUf'8ER 
301-01i3316 0045'31 004276 JSR R5 iROlJESr---fRF.OUEST·'Z";,"':, ::::.:=-=-=::::..:.-:.:::::.:...==-----------'----
302 043322 TN46A1 D 

If;; 
f-;; 

~ 
1 

I 47 1 

t 

303 043322 012700 035530 /'lOY '''RtB+8 •• RO .GET COMMAND ENTRY C8 ADDRESS 
304' 043326-012710--000006 HOY IIlRTCMDillHU JSPEtn'--"nirCo/'l; ..... A;:N~D..-:::.=-:::.:::=:..-.------------
305 043332 013740 001142 /'lOY CURCYb-<RO) JlNITIALlZE tYLINDER 
306 043336 013701 001040 "OY MAXS~C.R1 .COMPUTE ONE SURfACE VORD COUNT 

1307 -043342--o1370Z--001050 HOY POSVPiRl ,'[OAO -R2"lIlTHVORD COUNTIONES;':E~C"'T""O"'R---------

.8 
, 

~ 
't 

150 
F 
" 
" 

t 

tr,;1 1308 043346 010203 MDY R2"R;) .LOAD INTO R3 alSO ' 
f.j 1309 043350 005301 TN46BI DEC R1 JSTART lOOP 
r~~ 1310'04335Z-1U04UZ--- BMI lH46' J EXIT-n'OONt 

~lf~ 1~~~~~354 060203 ADD R2.R3 J ADD A_N_O_T_H_E_R_SE_C_T_O_R_C_O_U_"_T_H_ER_E ___________ _ 

t 
~ 

fA~1 
\~_/ 
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I» 
1312 043356 000774 BR TN46B J GO ON 

(, I f313--043T60 
fItI'2j 1314 043360 0054U3 NEG R3 iMAKE 2'S COMPLEMENT FOR 1I0RD COUNT . 

'm' 1315 043362 010340 HOY R3 .. -(RO) ,ENTER INTO TRANSFER BLOCK 
• 1316 043364--01274u 036144 HOY DTN33 .. -(RO) , SPECIFY OUTPUT BUFFER 

.', 1317 043370 01374u 001136 HOY CURSEC .. -(RO) .SPECIFY SECTOR 
rei- 1318 043374 05371U 001'40 BIS CURHO,(RO) JOR IN CURRENT HEAD 
I-'J 1319 043400 001537 0227iJOJSR----R5 ,DXFER -- ,READ-HEADER ----,~-------------------

~r-;:l 1320 043404 005737 001322 TST ERRFLb JANY ERRORS? 

TN46CI 

~:;< 1321 043410 001031 IlNE TN46EX JEXIT IF YES 
t~ -'322 043412 U12760 000026 000010 MOY----ItWRCHK,fO(RO) JLOAD WRiTE-CHE-CK COMMAND 

.,~ 1323 043420 004537 0~2700 JSR R5,DXFER JGO ~RITE CHECK LAST DATA TRANSFER 
~I 1324 043424 012760 000006 000010 HOY ItWRTCHD,10(RO) .RELOAD wRITE COMMAND ________________ _ 
Gr-----'- 1325 043432 005737 001322 TSy-----ERRFlG- JERRORSi- - --------

,-;:" 1326 043436 001016 BNE TN46EX ,EXIT IF YES 
:;:: 1327 043440 U05737 OU1144 TST DKEND IARE liE AT THE END OF THE DISK MEDIUM 
i';~ 1328 043444 Ou10B -BNE TN46Eir---------jEXIT IF--AfL.D-ONE~=----'--~~~"-~~"-'2-----------

~-:-:j 1329 043446 013737 001162 001136 HOY ENOSEC,CuRSEC JUPDATE DISK ADDRESS 
r"i 1330 043454 013737 001164 001140 HOV ENDHO,CURHD , l"J -1331 043462 013737---001166---001142 MOV ENOCYl,C-UR~-iu--uu----

.,;! 1332 043470 0052U4 INC R4 JUPDATE SUBTEST (OUNT I,;, 1333 043472 000713 BR TN46A JGO READ NEXT FORM~A.!..T __________________ _ 
~I --'3:'4 0434 74--U04 537~~ou3342 Th46EX r -JSR--·R5. T STc-ll J GO--YO- TE'SY--coifrROL 

)1 1335 
:2~ 1336 
t~-- 13 ~ 7 --~--

.~ 1338 

~l 1,33 3 09 ---,-----------
.,"1 £ 

____ 1_2H.ECC TEST NU"BER A47 13-NOY-77 ____________________ ~ 

~:-;;1 1341 
iJ;l 1:.42 
iI" ----1343-----

FOR"ATTING PROGRAM n2 --------- - --.---~-.-----------•••••••••••••••••••••••••••• 
If,,: 1341. 
l::L 13105 
!~11 -13 46 

t!-:;;1 1347 
r;j 131,8 THIS PROGRAM FORMATS THE DISK 
: 31( 134 g-----------,--------------';--V...,.."I TffifOT -T}lrO-p1:R'HorEfnE RING AN;;Y~P..,AR..-A.,.,M=E'""T.-.E'""RcoS.-.----------------

t~,1 1350 THE NUHBER OF SEC TORS AND THE NUMBER OF DATA 
~i 1351 J WORDS IN EACH SECTOR IS SPECIFIED IN THE FIRST PORTION 
f;,;y------ ':)52 ,--OF - THE D I AGNO S T I c-;1 FTHCoPER AroRI[ISHES -f1r-,,-lIRlIAT ~ ___________ .c... 

.:~' 1~~3 , A SECTION DR ONE SECTOR OF TriE DISK SURFACE TESTSO r., 1.s~4 , ALLO~S_.!Hti TQ_P_O_s!l.!_(I:l_AD_~_E_C!O~ __ B_nS!~~ITJ~~Q!EC_LETC~.~) ___________ _ 
41, -1355 

~7.~ 1356 
fl 13~7 J 

D~ ~;~r~!1~~ gggg-gg ~~~~~~:-:~g~g -g ----- -- u ___ un_ -~!~:~~~t~~N-FlfG------
~ 1360 043504 000000 ESECTB: .WORD 0 ' , '=MAXSEC+? 
.~ .~ ~~.~. ,--------_._------'------------

M 1363 J 
I:. 1364--u43506--005004 Th4'1'.-· -nR R4 '-isuaTEST NUMBER=O 

.'1 1365 043510 UU4537 004276 JSR R5,RQUEST .REQUEST 211 
,~ 1306 043514 1U5777 1~5260 TSTB iilDCSR JCONTROLLER READY? 
~; 13t 7 043520--100402- BMI ----F2i1-~-------j(;ONTINUE· IF-YES --'---------------'------, 

t 1368 043522 000n7 044176 JMP F2TEll JEXIT IF NO 8. _______ _ 
) 



I 
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,( 
r\ 1369 043526 005204 F2T1. INC R4 ISUBTESY o NUMBER-UFORMATTER READU 

(Q 13-70- 0435"3"0-OU4537 01633Z iSR RS ... DISKIO 'POSITION IrlflV:';;E:-:S';EL:"'E~C':';TF::I:-;I-~T~S-=';=:':"'::---------
'~2 1371 043534 010277 135242 HOY Rl ... aDUSH ,SELECT UMIT 
~ 1372 043540 010237 044300 MOV R2 ... FtlTDSK ,SUE FOR UTER USE 

1373-o'3S4~00577'--135l'2 1ST iDlfIf .0Rlvr-REAOY?~~~---------------------------
1374 0435S0 100402 8MI FlU .ECONTINUE IF YES 

" 1375 04355, 000137 044176 JHP ___ F2!~.X ,.exl~ .VIT~ E~R~R 
-, 1376 ·0435S6-0052u4- - --" Fn~IMC R4 ,SUBTEEST NUH8ER;::.:-O;2~("'DRAI"i"'E;'--;Rn;E<";:A"'D"'y"r)----------------

1377 043560 L13737 001040 043502 HOV tlAXSEC ... eSECTA ,SET UP REV FLAG 
_ 1378 0435«»6 005237 043502 INC ESEeTA , 

I I 1379--043572-0050:)7--043500 CU--UTH(F- 'CLEAICREVOIuTioNFi:A5 
1380 043576 013703 001050 HOV POSVP ... R3 'LOAD NUHBER OF wORDS PER SECTOR 
13d1 ,INTO REGISTER R3 

11 13/:12 0 .. 3602--0063U3-- -- .. - ls[--tc3-·· JHtiLUPLY BY -Z--Foif-"EiioRYUSE 
»~ 1383 043604 062703 000004 ADD 14 ... R3 ,INCLUDE HEADERS IN COUNT 

;;;1 1364 043610 005737 OU1014 TST ECC 'ECC CONTKOLLER? 
16 1365043614--001402---·-- --- ---- 8EO---- F2T3-o ,GO NO-IF··YES· .. ----

tl;"; 1386 043616 &.162703 000004 ADD 14 ... 13 JADJUST FOR ECC VOROS 
I;f 13&7 043622 06270l 044312 flU. ADD 10DBUF.al 'COMP~TE~D~RESS .t=:~R __ ~ECOND .... S~E=.;T=__ ____________ __ 
119 -'388 043626-005213--- INC (R3) ,HAKE F INST HUOER VORO WALlO »,;, 1389 043630 (J05203 000004 INC 4(3) ,SET SECOND SEHDOESN'T HATTER IF NON ECC 
~ 1~90 043634 012704 044312 MOV .ODBOF ... R4 ,ENTER ADDRESS OF FIRST HEADER · r" 1391 -043640--013701--001050 tlOV--POSWp·jRl .LOAD R1uIiITH·-IIVOROS·PE-'r-sEtlOR..------------

t:Z) - 1392 0436104 062701 000010 ADD 1I10 ... R1 JINCLilOE HEADERS IN VORD COUNT 

~• 1393 043650 005401 Flt4. NEG 11 'MAKE 21S COMP 
,,, -139'OU652--013705-001010 FZfsa---HOV-DCYGRS ,"SET -U ASPO-INTEit--ro-OISK ADDlf'S It"" -- 13-95 043656 013715 001142 "OV CURCVL.(5) ,LOAD WORD COUNT 
21] 1396 043662 010145 MOV R1 ... -(R5) . .LOAD VORD COUNT 
•• -'397 -043664uo--010US----n

• HOV--U.·;;'U5) nou- CORE-nADDREU·_·_· 
.fJ-~1 13~8 04:366«» 011445 "OV (l4> ... -<RS) 'LOAD DUSH 

30 1399 043670 053715 044300 115 FHTDSK ... <RS> .OR IN UMIT SELECT BITS 
31 '400 043674 --052777-000010 -135076 F2T6a SlS--IFtlTCMDiiilOC-n--'SET DCSR FOR FORwn-·-..:-----------""---------

I'I?' 1401 043702 052771 000001 135010 81S IGO .... OCSR ,SET GO 81T 0 '402 043710 053731 00130l 043676 61S SEKINB,FlT6+l ,SET SEEK INHIBIT III 

t·,. 1404 043724 0057:.7 043500 TST fSTHLF 'fIRST TltlE AROUND 
3. 1403-043716--062737--000004--001136 IDD--I4.CURSec-----_--_flNCREKEN'I'-SeCTOR touNTEI 

3. 1405 043730 00101Z BNE F2T7 JNO ... CHECK IF SURFACE DONE 
17 406 ·043732-0l3737--U01f36"--rT435"02 ttlf CURSECiE-SEC-rr--iDONE- VI nr F lRSY-PAn·===--------------------

I;';; '407 043740 0(J10~7 BNE F2T1 0 ,NO GO FORlltH AGAIN 
- 408 043742 005237 043500 INC fSTHLF ,VES SET FLAS AND SPIN ACAIN 

» 

• 
• 
• 1 

1 
-1 
1 
1 ., 

t 1 
..,~ 

• ~ 

409 -043746-01273r-lJOOoor-mrn36 HOV--I2 ... CURSEC 'SET-CURSEt-To-l--'--:=--~~=---------------
410 043754 000451 8R F2T10 lAND GO fORMAT AUIN 
411 043756 023737 D01136 '001040 F2T7. C"P C~RSEC ... "AXSEC .DONE VITH SECDND PASS? 
412 ·043764--002US---- m liLT F2T10 -.- • NO ... GO· FOrUtAT·-AGAfN· .=.:......-------.:..-------------
413 043766 OL5037 043500 CLR FSTHLf ,RSET PASS COUNTER 
414 043772 1105031 001136 CLR CURSEC ,RESH CURSEC 
415 043716--0Z3737--o01140-lXn042 CtI'---CURHD:t"lXiiD jOONe-·VITH -SURFAcTU 
416 044004 001404 BEQ F2T11 IYES SO INCREMENT CYLINDER 
417 044006 062737 OOOZOO 001140 AD~ IHDINC ... CURHD ,INCREMENJ HEAD CL~U~N~T~E~R~ __________________________ _ 
4-18- 04401 __ 11U0431 BR--nT10-- ,ANO-fOllitU·-AGATif 
419 044016 005037 001140 FlT11. CLR CURHD .RESET HEAD COUNTER 
420 044022 10S771 134752 TSTB aDCSR 'WAIT FORMATTER READY? 
421 044026--'00375------_· 8P[---.-'''- ,---------.--.-.~---~!..!..----------------------
422 044030 023737 001142 001044 CtlP CURCVL ... HAXCYL ,END OF DISK 
423 044036 001462 BEQ F2TOUT .EXIT If YES 
424 -. 04404D-005237-o01142- -IHC--CURCYL' I Ne RE"EHT -TRACK-COUNTER IF NO 
425 OU044 043717 001302 134726 BIt SEKINB ... aoCSR .CLEAR SEEK INHIBIT 

( ........ \ 
) a 
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lit 
• 1426 044052 043737 001302 043676 BIC SEKINB.f2T6+Z 'CLEAR SEEK luH!.!HJ..!I!.108~1c.!.T-.IlB~1.LT ________________ _ 

(1J 1427-044060 02-2324 CHP <R3h.<R4>+ JIHDEX POINTERS TO TRACK ADDRESS 
III!;] 1428 044062 00S213 INC <R3) JlNCRENEBT BOTH TRACKS ADDR 

131 1429 044064 005214 INC <R4) I 
"1 1430 -0440 66-005263---Ulf 0004 -INC 4(R3> .SET SECOND HEADER VOROS 

D'-l 1431 044072 005264 000004 IkC 4(R4> I 

fo 1432_ 044076 02434~ ~MP -(_R3>,-CR4) J~~H_L!,OJfilTERLTOEIRS:-,-T _______________ _ 
7, 1433 .HEADER WORD ADDRESS 

.~ 1434 044100 10~777 134674 FZT101 TST8 aDCSR IWAIT FORMATTER READY 
iW; 1435 044104 100375 BPL .-4 J 
F'· 1436 044106 013714--001136 MOY--CURSEC,(lt4> JE~(TER NE"'-SECTO/i-N"UH-ifER 

t", 1437 044112 013764 001136 000004 HOV CURSEC,4(R4> ,ENTER NEil SECTOR NUMBER 
~1 14380U120 053714 001140 BIS CURHD,(R4) lAND HEAD 
i,,;----- 1439 044124 (; 537 64 001140--60cl(Hl4 B I S CURHD,4( R4j--- -------------------

~~0 1440 044132 013713 001136 /lOV CURSEC,(R3) 
~~ 1441 04'136 013703 001136 000004 HOY CURSEC,4(R~_) __ ' ____ . ______ _ 

~
G' 1442 044144----U53713--(}01140 BIS CURHO,(R3> 'ENT_ER HEAD 

D.~> 1443 044150 U53763 001140 000004 8IS CURHD,4CR3) , 
" 1444 044156 005713 INC (R3) JINCREHEHT SECOND SECTOR 
,~ 1445 04416U 005263 000004 I"'C--4(R3> ,------------- ~-----------------

~-,~~: 1446 044164 U05777 134610 TST OiDCSR ,ERRORS? 
:,,1 1447 OH17U 1U0230_ _ _ _ _~fl ___ F2T5 _ ___ '-'.Il~_VNUL~O~=__=_____===_.:.....------------------
f,;r-- 1448 OU172- UU')237 U01322 INC HRFLS ,SET ERROR FLAG If yes 

t~2J 144.9 04417_6 012737 0_00 __ 001 00132Z f2TEXI /lOV D1,ERRFLG ISET ERROR FLAG TO 1 
" 1450 044204 (;04537 003342 FZTOUTI JSR R5,TSTCTL IEXIT HERE ______ ~------------------------------------~-. ,,11451 -. --- ----------- ------ ---------

~~j '452 
12-:1 14::3 
~ 1454-------------------

;)zq, 1l.55 

1;;1 1144 ~ 67- ---------------------- ' 
~ J I 

~!,' 1458 I 

[~ 14~9 .~----------------~J~------------------------------------------------------------------_.~--------!<! 1460 - , 
~01 11.61 I i? 1462 J 
'31) 1463 J 

.1-;1 1464 I ECC 1I0RD CORRECTION ROUTINE 

~" 1465 
I.~'; -1466 

I)." , 4b 7 

1"1 1468 ,"I 1469----------------------;----------,.nrfS-ROUTIlfEUn-STHE· ECC-PATnRNAREG 1ST ER 

XOR.PH 9-NOV-77 

•••••••••••••••••••••••••••••••• 

~~1 1470 , AND ONE ENTRY POINT TO FORH A CORRECTED CORE 
@1' 4 71 I .. OR 0_ DU~l ~ G-.! Ii E EC C_ T~ S TS.A~T~E:.'X~I~T~R,_=E:.""G~I~S~T=_E~R_R~3~-----,U~I~L~L:...-__________ _ 
1,j~6. H72 CONTAIN THE CORREC.TED. VORO. 

t" 1473 
'" 1474 ____________________________________________ ___ 

1i. 75- CAlL:-JSR--APCORrf,pc i-F)· 
~'s~1 14 7 6 
~ '477 At ENTRY 4(R5)=CORE 1I0RD T~~~~OR~R~E~C~T~E~D~ ____________ _ 

~ 1478 

.~: -~ ~~~--------------------------,--- ._---------------
".~ 1481 • 

~_~' 1l.82 044210 016546 000004 APCORRI /lOY 4CR5).-(SP) ,SAVE CORE IHAGE 
0,~'j -------------------

~ , 



" SHDU.UC "ACRO Y06-03 21-APR-78 00102 PAGE 8-26 

~ 1483 044214 011603 "OY ($P).13, 'USE 13 FDa lORI 
~ '48~-U~~1770c 134S76 "OY IEeCPU.HZ .IZ-PATTERN VORD .;'2] 1485 044222 032702 000001 APR1. BIT IBITO.R2 .UGHT JUSTIFY PATTERII REISTER 

4· '487--044230--006202 ASR--R2. SHur.lcHT-rt-'-la"'I"f,.....,o.-=.'""O--------------
· t=J' ' 1486 044226 001002 8NE APaz ,GO ON If DONE 

t" 1488 044232 000773 BR APR1 .CHECK IT 
• 1489 044234 040203 APRZ. 81C R2.R3 •• /NOT. PATTERN WITH DATA tffi ~!:~. g!!~!~·-~;~~~;:~~--~~:ri .. -z ;~:0~~~~~:;:~!~~pn1EiT.N,.;;.;;;;.-------------
~ ;:;~ --':I_~~!~2_0~~207 ;TS PC JLE~VE ALL =O=ON::.:=..E _________________ _ 

»&]" 14 ~4 • 
'1 1495 • 

t;J~ 1496 -- _. j 

t~~ 1497 • 
~ 1U8 • 

1499 J 
1500 044244 000000 ISECT. .VORO 0 'BEGINNING SECTOR 
1501 044246 000000 ESEC" .~ORO 0 .ENOING SECTOR AODREIS I;;: 1502 '1IU2 50-000000 BSURn--.IiDRD 0 • BElnNNTK;'URFni;c;.;E;:.:.::.=:::---------------

»'ro~ 1503 044252 000000 ESURF. .VORD 0 .~NDING SURFACE NUHIER 
~ 1504 044254 000000 .'RIC. .IIORD 0 'BEGINNIN' TRACK 'J-1 1505' 044256-000000 E.TIilCI--.IIORIrO J'ENDlN .. TRUK:..:....:..-------------------

t'23 1506 044260 000000 6DSEt. .1i0RD 0 '&AD SECTOR fLAG 
N 1507 044262 000000 IIIPTI .VORO 0 ,VRITE PROTECT FLAC 
'" 1508 -044264-1100000 CSECTf-·."(lROO .CURRENT-SECTO..-R--=:;.;~-----.:..-----------

»::'G 1509 044266 000000 (.SURf. .,,(lRO 0 .CURRENT SURFACE 
~ 1510 044270 000000 CTRICI .IIORO 0 .CURRENT TRACK 
1;1 -1511"044272-UOOOOO IIR011--.VORO-·0 .HEADER 'IiORO' ONE 

30 1S13 044276 000000 NORU .VORO 0 'NORMAL SECTOR FUC 
tH29 1512 044274 000000 .. K021 •· .. ORO 0 .• HEAOER WORD 2 

3' S14 -044300-000000' ,,"TDnTe .. ORO "0 lC UR RENT-'O ISICOU.;,SH,r,8lnl"',."S.----------------
DI,.;, 1515 • 

.$ 1518 .. t-~. ~~~;------ ----;----
~ 1519 • ' ______________ ~--------__ --------~--~--------~-----------------
.
31 1520 r 

t38 1521 • 
-522 , t;; 

r!? •• D 
42 

~ .. 
I-;; 

t 

• ~ 47 

•• 
~ 
~ t 
$. 

~ ... • 
I'''j 

t:~ 
G7I 

• 'C 

, , ~3 J 
1 52' • 
1 525 • 

526- " 
S27 • 
528 • 

'1 
1 
1 

" '.Iln,' 

aUTPUl DATA BUFFER 
, II ! 

,~ 529 j 
1 S30 • 
1 531 • THIS BUFFER CONTAINS DATA FOR ALL DISK VRITE OPERATIONS 

532 j tHIS BUFFER DATA IS FbRUtTED pRIOR TO ANt "RITE on'RATIO'i~S:--------, 
1 533 • AS PART OF THE· TESTING SEQUENCE. 
1 534 • 
• S35 04&512 .-.+10 j 

536 044312 000000 DDBUf' .~DRO 0 ,ORIGIN ADDRESS 
537 • 

'1538' 0'7314 .... ·,530.-- i8UFF'ER-U,&8;-UUDS lOlR 
1539 • 

r-"\ 
'0 c 
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• 6 '540 J 
(,j 1S41 J INPUT BUFFERS 

":-:l 1542 J o 1~43 J 

m' 1544 • THESE DATA BUFFERS ARE ALI/AYS USED DURING A READ COMMAND 
':' 1545 AND HAY VARY IN SIZE DEPENDING ON SIZE OF CORE. 

r~ 1546 • 
,1 1547 J 

t~1 1548 047314 000000 IOBUF1: .IIORO 0 .DRIVE 0 INPUT BUFFER AREA 
~Jl 1549 050314 .=.+510. .EACH AREA IS 512. WORDS LONG 
!;:1 1550-j)5-031~-0i.JoooO IDBUF2: ~-WORi:i-O---------JDRrVCr-1NPuT-BUFFER--ARE''''A~'2------------------

~.2j 1!151 051314 .=.+510. J 
,.! 1;52 051314 000000 IDBUF3: .WORD 0 .ORIVE 2 INPUT BUFFER AR~EA~ _________________ ___ 
I,T 15:3--- - ---O!l2314 .=. + 510;-----} - ..... ------------------

tr,,~ 15~4 052314 OIJOOOU IDBUF4r .WORO 0 IDRIVE 3 INPUT BUFFER AREA 
j". 1555 053314 .... ___ .=.+510. _____ 1._________ . ____________________ _ r,t 1:>56-053314-000000 IDBUr51 .WORO 0 J 

"';'J 1557 05/.314 .=.+510. 1 

..... I~I 1558 1 512. WORDS OF BUFFER AREA ARE ASSIGNED TO EACH OF 4 DRIVES , 15 ~9 ------------ .--------j -" ---.--------
"Ii 
L-l ll;- : 1560 

1561 1 
1 $62-----------· '--J'---~'I 

1563 1 
.ENO _________________________________________ _ 

E1 
i),'1 1 ~b4 
~ -- ----

_____ OOOOO~1_' ______________ . 
I',; 

~:~1 
r;; 
I;:;;i 
.~ 

F1 
I:;;: 

l';,"; 

G-. ."" 
~ 
[.::1 

~"l 
r~ 

~~;l 

El 
,4J 1 

t~~l 

~ : ,.j 
C);~ 

;-:-1 
i":~l-i ___ _ 
! 4r j' 

'-i 
.~ 
T,l 

j)'~~ 
::~ l: 

~ .. 

\~.1 

t 
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SY"BOL TABLE 

r.. Ae Tt!SG 012477 ADR 0'5666 AOREX 016034 

~ ADRRS'J-,f34742 iOifs"'""A"V(f3-4tH AORSTP 015644 
, 2 ADR1 016004 AOR2 016012 AOR3 016030 

~'PCO" 044210 APR1 04'222 APR2 OU234 
• ASCII---0067S4 A5R.fSIi-01352S AUTHSGOO2241 

• • AUTO 001036 AU TOSII 001100 BADBIT 001276 
6 BAONU" 006750 BOSEC 044260 BlTO .. 000001 
1 -eIT1-ii:-OOOOO2 bITfO-"--002000 B IT11--'-004000 

t:., . 8IT1~ = 01000U 8ITH • 020000 B ITt4 • 040000 
~1 . BIT15 .. 100000 8IT2 • 00(1004 81T3 • 000010 r---- 61 "---"-000020 SI rs--.-OOO040 BIT6--·-000100 

.'11 BIl7 • 000200 1I1T8 - 000400 BIT9 • 001000 
,"', BOOT 003500 lISEC} 044244 BSURF 044250 a---- BTRIC ----01.4254 BUFeLlf-- 001300 User-0070l' 

.~ eEce1 036522 c.ECe2 036544 CEce3 036600 
1"1 eEce4 036630 eEecs 036672 CECC6 036736 _I m~;~- g~lm 

tEX I T-- 00.6740 eHItERR- 022132 
el1 005352 en 005366 

,. el3 005372 ell 005374 en 005"2 I. CI6----o05~14 C17---005'20- CI8~-D05U4 

.~ Cl I 005346 CLRBUf 004(;34 eLRB' 004052 
, .~ tLRCNT- 007012 CLREU 0~1030 CLRfTR 021510 
~ C"OTB-OO~434 C"PCIt'001134 1:"P["P-022510 

D ~j C"SSG 010514 C.NSTMT 002112 , CHIFLG 036140 
F: CNTINC 036142 coefl 006134 COCTDN 006716 
!<'~ -CCCTER--006726 c.ocn--006660 COE"S'-OOU2S 
.~ C.OI4I4SG 0114 56 C.ONBL 005522 eONC 005732 

v C.ONTSI 0012~0 CONTU U15342 CONU 005734 
? -CORE'-----00301tr CORE1-003022 u------.00001 s-

.~ CRcrOE 005742 CRCXEX 040614 CRCl 037026 

!' : 
~ CRe10 037314 CRe11 037366 CIlC12 037446 
3,1 CRC13-0---037476 CRCU-037566-- CRe15"-037620 

t~ CRC16 037652 CRC17 03.7700 CRC2 037102 
i3°, UC20 037726 CRC21 040024 CRC22 040054 

tAC 23----0401 02 iNC24-- 040166 CRCCr-040216 
CRC26 040240 CRC2l 040330 CRC3 037146 
CRC~O 040360 CRC31 040402 CRC32 040446 
CRC33----04050l -(.RC3;'-040532 tRC3S--u405S4 
CRC~6 040576 CRC4 037174 CRCS 037216 
CRC6 037240 CRC7 037262 CSECT' 0 .. 4204 
-CSURf----u44266 CSVR-·--'77570 Csvrar-Ci01250 \ r 
CTlfRR 023414 crRK 044270 CURcn 001142 
CUROSk 001234 CURHD 001140 CURSec. 001136 
tURTN--001232 tYlADr-00254Z- CYL[lN--03'124· 
cn"'SG 001732 CYUISK- 1760UO CYlUP 034122 
CYI'S; 011612 DARKS; 012644 DATA 006752 

·DATBur-011222 OATC"P-0.17106 DATE--010676 
010 TERR 001320 OATEII 011222 OAT"" 013034 
DBAR • 001004 DCAR 001004 DCC"S; 012560 
DC. "PA---017146 OC"S;--002066 1)CRI4Scr-012602 
DC S"SG 0020!>4 OCSR 001000 DCSRA· 001070 
DCYl 001010 uCY"SG 012706 DECGSM 002060 
DE RfCC--02" 02- DERf"S;--0127S0 OERR--001014 
OFt'SG 01"56 DISKHD 010032 DISICIO 016332 .. DI SItIN 007140 DISICP 001642 DISKTP 013446 

:.:;) DK ONEX-- 017332- DKENO- 001144 OK IN I T-016352 

t~ DU1 016370 Dkl2 016506 01C13 016426 

" ... ' ..... - -_ ... _--- .-.-.-._ .. - .----- .- .. -- ....... - .... - -_ ... __ ._---.--_ .. _" 

t 

0 I 
.-~ .t".~ .. 

\. .. J 
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SYMBOL TABLE 
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"ACRO Y06-03 21-APR-7B 00102 PAGE 8-29 

, DKU 016440 OSCAR 001034 DSERR 023410 
i~--'bS ElfRA--0234-62 'OSKDN--017304 DSKH"=S'"=G-::-0~'2~7:=:2~7=--------------------------------

rlI·71 OSI(SAV 001254 LlSKTST ,035000 DSTAT 001012 
1~ 'OTAO~ ___ 002024 DTCHER 017172 DT~~716~2 ______________________________ ~ 
,~ OTCHlP 017136 DTCNT 001152 DTE' 002045 

DH OTERR 023320 OTERRA 0,3342 DTEX IT 02330() 
f,'J DT1 010716 OT10 01114il OT2 010770 
l! ~ on 011006 IH 4 011024 OT 5 011042 --------------------------------

~.,: OT6 011066 un 011102 OUHSG 011510 
i-:,; OUNFl 013452 [JUSH UU1002 OUSHSG 012623 
I~~;r------ DH~SG 012665 OIlCNT 001006 DXFER --02270U 

1)11 OH1 022774 EBHSG 013176 EtBMSG 012171 
", HC 001074 EtCBR 013214 ECCOEX 041642 
.;,;----- ECCDl 041136------ECC010 041352 ECC011 041400---------------------------------

:;-:::-. ECC012 041420 I:.CC013 041446 ECC014 041466 
~i ECCD15 041514 ECC016 041534 ECC017 041562 
i~T---- ECC02--'041164 ECC020-041602ECCO 21 041630 
)~ ECC022 041636 I:.CCD3 041204 ECC04 041232 

I~ ECCI15 041252 EtC06 041304 ECCD7 041324 ________________________________ _ "1 ECCERR 0416)2 ECCEXT 041044 ECCMSG 002137 
&::;; ECCCHE 042752 ECCOH1 042604 ECCOI'I, 042670 

i"i ECCOM3 042730 ECCOH4 042746 ECCi'B 001016 
[,'---- ECcP II --'0 01020 ECC I/B j(-- 041052 ECC Ilk T--040620---------------------------------

:v~, EtCII1 001264 HCII2 001266 ECOC1 041734 
~ E(.I1C10 ,042130 E(.DC1~042156 ECOC1~042176.-------------------------------~ 
!':J E(.0(13 042220 I:COC14 042242 I:COC15 042270 

~,I ECOC16 042310 E(.OC17 042332 ECOCi 041754 
~'I ECDC20 042376 ECDC,1 042436 ECOCi2 042460 ________________________________ ~ 
j;,: ECDC24 042500 ECOC3 041774 ECOC4 042014 
~~ ECOC5 042050 ECDC6 042D70 ECOC7 042112 

1';' EC017 042362 ECEROT 041672 ECHOEH 00<:534 
:3 1 'EC()~HU' '042546 ECPMSG 01~012 ECRP'SG 012570---------------------------------

:;;;" EOCEX 042504 t:INMSG 007365 Ei'lI'LAT 001274 
i-;' ENDCYl 001166 ENOFlG 001146 ENOHO 001164 
~--ENO~Sb-001456 INDPAR-022£36 ENOSEC--001162-----------------------------------------------

t"'J ENfnST 022576 ENTHSG OOHOO ERCNTH' 010~44 
1-;,' EROATA 013220 EREXIT 023~54 HlfoIGE OU1170 
~----ERP'SGu--0'2352 E~PRI~-~01226----ERRBl~-03533'-----------------------------------

t:-;S; ERRCNT 001314 EkRFLG 001322 ERRID 023502 
~ fRRCR __ 001324 EkRTAB 001336 lRRURD 001'60,. ________________________________ ~ 
1;:', ERSfT 017272 ESECT 04£246 ESECTA 043502 
.~ ESECTB 043504 E,',SURF 044252, ETRK 04£256 
~ ElITe 022136 fDRMSG 012367 FIEXIT 016114 
I;' FI UN I C- 01604 2F 11 016056 F I 2 016066~------------------------------

~~,~ FL TClR= 000022 HiTBK 043302 FHTClR 003614 
[? FMTCMO,:_ 000010 HITOk __ 013240 FI'I TO SK ____ 044300 ____________________________ _ 
[<oj 'fI'1TD1' 013334 FI1TD2 013406 FHTK1 013260 

~t;;l FHTOUT 043276 fMTRDY= 000200 fMTTR 007072 H FO l P 017032 fORM AT 016736 F S TH~f...._04 3~ 00 ____________________________ _ 
E FTO----'043270 fTTMSG 012417 FT1 043002 

D-~ Fl2 043030 fl3 043032 FT4 043034 
~ FT5 043116 FT6 043154 FUNe = 000136 r;r--- F1lP---016 756F 2lP --'-016774 F 2TEX--- 044176---------------------------------

~";:;; f2TOUT 044204 F2Tl 043526 F2T10 044100 
;-;;1 F2T11 044016 F2T2 043556 F213 043622 
;~. f2Tl ---'043650 f2T5 043652 F2T6043674 

.',:;1 f2T7 043756 FjlP 017016 F4lP 017042 
r-~ 

~L ____ _ 

) 





t, 

':i 

~ 
SMDIA.KAC 
SYI"BOL TABLE 

.-.. ~ 

MACRO V06-03 21-APR-78 00102 PAGE 8-30 

T''s F5lP 017060 GO = 000001 GOTEST 003671.1 
(, I HAL rg----003n6 kO~R~017264 HOINe = Ocrol(fO~-------------------------------~ 

,,~ HOMSG 001703 hDMSK =170177 HDRC1 001260 
",31 'HORC2 001262 HELP 0136~2 HERCNT 001316 

.• IHlP"S~014046 HlP1~-013726 R(P2-~013742-----------------------------~ 

~-:;-1 HlP3 013760 HPMSG 014004 IBFTBL 00120ll 
~ IC~T 001156 IDBUF1 047314 IDBUF2 050314 
.• IDBUrr-051314 IDBUF~-052314 lDBUF~053314~------------------------------~' 

i).-;j IDERk 023570 IDLP 023536 IMPBlK 031712 
Is' INCHD 022670 INITlP 003562 INTCAL= 000125 
~-'ItHC Nr=' 000033 G IN TFlS--- u01150IH IG 0 -'=-- 0001 0 ,------------------------------
D~ INTMSG 0021,., INTON = 000100 IHTSH 001052 
~ IHITBL 001122 INTVEC 001072 INWAIT OC4446 
~~----IOEPR'· 005744 1PFLG --'001154 ISECFB~-025450'---------------------------------

~,,,;;. ISH RB= U251.62 ISECWB= 024652 LDEX 007630 
G~:' LORD 01753U l01 OU756<6 L01 A 007562 
~! 'L010'-- ~07726 [02---007604 L03 007632---------------------------------~ 

D~ L04 007640 LD5 007660 LU6 007706 
i;1 L07 OO??14 LF = 000012 LHODE OU5740 
~~----LO~DIN' 007502 -LPCNT --001272 LRERR---017646'---------------------------------

)';:.-; LREX U17634 LkLP1 017554 LRLP2 017606 
~ LRlP3 017£02 lklP4 017612 LSllSI 003702 
? 'MAXCY~-0010~4 hAXHO--001042' ~AXHE~-001060·--------------------------------~ 

0';::;' ",AXSEC 0010'0 KAXTFR 001270 KCPU 001102 
~ MDRIVE 001106 KEMEX = 030000 MICRO 001066 
I~, ~ONTH'-~011154 MSGADR~~05526 ~SG1--014131 ,-------------------------------~-

D;l "'SG10 014754 IISG11 015021 MSG12 015046 
~ MSG13 015101 IISG14 015152 MSG1S 015177 
:~! -MSG16~~015245 MSG17 -- 015301- MSG2----01'210--------------~-----------~--~~~~ 

,,~ I'ISG3 014271 MSG4 01'347 KSGS' 014436 
~! ~SG6 014513 MSG7 OU574 MSGB 014634 
"j I'ISG9---014705 hULCPU -001076 MULMS~002204---------~----------------------~-

DGJ NCR 005530 NINPUr 001242 NO~CON 001244 
133\ NOPCMD= 000077 NORM 044276 HOSTOP 001222 
~ NUI'IBER--005540- OCTA[~-006640 ODBUF~044312~----------~--------~---------~~-~ 

&."1 OLDHDR 001064 OuTBUF 010574 OVBlK 033350 
G0 PARINT 003532 PARMb OUS544 PASCNT 001236 __ ~~~~~ __ ~~~~~~~~~~~~~~~ __ ~~~~~~~~ ___ 
!371 'PA SINC-~003720 PASItm-001Z,4 PASMSG-01 04 03 

.~J PASS 011640 PATGEN 036064 PINCl 003736 
r;--;j PINMSG 007320 PMGR 004446 PMG1 0045U6 
~iPM'-~-004460 PM2 -~OU4540 'PM3 ·~'004544------------------------~----~-~~ 

-8 PM4 004562 PI15 004624 PNTI'lSG 010334 
!", PIllY 001256 POSWP 0010S0 POUT 013104 
~t--- PPARMB~-00!54~ 'PROAT~--010306 -PRINT-'-0101Z6---------------------~------~-------

~,:;-,: PRfo'SG 010322 PROMPT 007062 PS = 177776 
PSI'ISG 012006 PSS1 011766 PSS2 011702 

+-~--PSS3 ---01200U PSS4 -~-011744 PS~ORD-~00303Z 
PTCH 035022 P11 013120 P~MSG 006424 
P3MSG 006603 QDUMY = 000336 QON = 000100 

~.+,~-~aPROr~'OU040Q OUESr--007060 RAMB~-0012~·---------------------------------

~tJ RANB 0155;0 RANBLK 016130 RANBUF 015524 
i"L RANDOM 015564 RAN1 016166 RAN10 016324 
:~;, --- RA NZ --016172 RAN3--016216 lUN4 -~ 016246--------------------~~-----------
~~ RAN5 016142 RAN6 016274 RAN7 0163~0 
~j RAN8 016222 RO 034430 RDBLK 023614 
~T---ROCD~~ 040632 ROCMW~Q00004- ROEC~--041064·------------------------~~~---~-~· 

t:~: ROFRR 001172 RDFMT = 000012 RDHDBK 025436 
l~L __ ~ . 

~ 



~r:IJ"A.""'- "A~~U .uo-u~ ~l-ArK-'D uu.u~ ~A~~ G-~l 

SYMBOL TABLE 

• • ROUSH 001054 iEBOOT 004020 RECAl - 000025 

P
RET"SKOO~5-52 ilEG-SAVOHUO REGO 002722 

l1li,2 .REG1 015460 REPB IT- 10000.0 REPFLC 0.0'220 
3 REPrSG 001536 REOFlG 005532 REOUST 036244 
• IE R;"-S'-001574 RESY--015510 RFR,fSG-O;244~7;-----------------------------· 

!);~' RGR 013636 RGREAO 013564 RGEX 004374 
I~ RQUF.ST 004276 R01 00U04 R02 004330 
1 RQ3--~~D4370 krRY1~-00133~ tTzf~o. 00002~~---------------------------~ 

RUB' 005736 RUN 010064 RUN1 010122 
· RIICn 001056 RIIHC"O- 000016 SAVE 015474 

t-::.I -SCBl-K-'011420 SCBLn-011434 - SCOi·OR011446·-----------------------------
SCOPE 011236 se1 011270 se2 011312 
SC2A 011342 se2B Ot1!54 SC2C 011370 

·-~--le2~~-011400 Se2~---01140tSC5-'~b11406~----------------------------
SECI~C 022612 SECMSG 001652 SEC'SK- 177600 

_ SUBK 004240 . SEKC"O- 000002 SEKCHP 001306 C. $EKEr.~M2U $t~~~oo1b HKI~-0013~-----------------------------
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1.0 Introduction 

It is the intent of this manual to provide the user with 
sufficient technical information to enable him to success­
fully design an adapter to interface the Phoenix 200 Disk 
Formatter to current generation computers with a minimum 
of difficulty. 

The information contained in this manual is principally 
concerned with the physical, electrical, and timing inter-
face provided to the user by the Phoenix 200 Disk Formatter, 
and the use thereof by the user in any computer adapter design. 

The functional capabilities, performance characteristics, 
and programming interface of the Phoenix 200 Disk For-
matter are explained in great detail in the Phoenix 211 
Disk Controller Programming Reference Manual. The user 
should be equally familiar with the contents of the pro­
gramming manual, as well as this manual before attempting 
the detailed design of any computer adapter for the for­
matter. 

This manual will be expanded and updated as required to pro­
vide the user with complete, accurate, interfacing infor­
mation for the Phoenix 200 Formatter. 

Any questions relating to the content of this manual should 
be directed to: 

Engineering Department 
Xylogic OEM Component Group, Inc. 
42 Third Avenue 
Burlington, Mass. 01803 
617-272-8140 
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4.0 User Interface Si9nal Definitions 

Note: All formatter interface signals are low active. 

4.1 Data Buss: DBOL-DB15L (Bidirectional) 

The 16 Bidirectional DATA lines are used to transmit Register 
Data and .DMA Data from/to the computer Inte~face Card from/to 
the Formatter. Data Buss timing is explained in detail in the 
Timing Diagram Section~ 

4.2 Register Control: RCO(L) - RC3(L) (to Formatter) 

The four Register control lines are used to select a register 
located in the formatter for purposes of reading or writing. The 
information on these lines along with the appropriate strobe 
define which Register will be written or read. 

4.3 Word Count Overflow: WCROVFL (to Formatter) 

A pulse or a High to Low Transition On Line indicates to the 
formatter that the Word Count Register in tj'tEt_~User interface 
card has overflowed meaning then the most significant bit of 
that register has made a TRUE to FALSE transition. DMA Re­
quests will no longer be issued by the 211 formatter when the 
overflow condition occurs. Refer to DMA timing section. 

4.4 Computer Initilize: INIT (L) (to Formatter) 

This is a pulse which causes the formatter to revert to the 
quiescent state; i.e. reset. This line may be used to disable 
the formatter if the computer power is lost, or to clear the 
formatter in the case of illegal commands or unusual conditions. 

4.5 Direct Memory Data In: DMDAT! (L) (to Formatter) 

When Active, this signal causes the Formatter to place DMA data on 
the bidirectional data bus for use by the user computer inter­
face. The data placed on the bus interface is data that the 
formatter has read from the disk. The user may strobe data 
200NS after DMDATI(l) is activated by user. Refer to DMA 
Timing section. 

4.6 Direct Memory Data Out: OM DATO (L) (to Formatter) 

This is a pulse which is used by the formatter to strobe data 
supplied by the computer interface during a DMA write operation. 
The user puts the DMA data to be read by the formatter on the 
bus and waits a minimum of l50NS before activiating DMDATO(L). 
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( The formatter normally strobes data into one of the internal 
FIFO memories on the leading edge (High to Low) of DMDATO(L). 
DMDATO(t) must be a minimum of lOONS wide and maximum fre­
quency is 2.0 to MHZ. Refer to DMA timing section. 

4.7 Interrupt Acknowledge: INTRACKL (to Formatter) 

This is a pulse which is issued by computer interface to inform 
the formatter that the host computer has acted upon the For­
matter's Interrupt request. This causes the Interrupt Request 
signal to be cleared. Interrupt Request is also cleared when any new oomnand 
is issued to the formatter. 

4.8 Direct Memory Direction: DMDIRL (from Formatter) 

This is a level which when active (Low) indicates that the 
DMA Transfer taking place is from the formatter to the user 
Interface, i.e. Read. When this signal is false the direction 
is defined as computer interface to Formatter, i.e. . 
WRITE. This signal state is defined when any data transfer 
command is initiated and the formatter becomes "busy." 

4.9 Load "Q" Buss Address Register: LDQBAR (L) (from Formatter) 

This is a pulse which is used by the user interface to load 
Data via the Formatter Data Buss into the user Interface Buss 
address Register. This signal is only used in "Q" mode of 
operation. 

( 4 .10 Load "Q" Memory Extension Register: LDMEX (L) (from Formatter) 

c 

This is a pulse which is used by the user interface to load 
data via the formatter Data Buss into the user interface memory 
extension of the Command Status Register. This signal is only 
used in the "Q" mode of operation. 

4.11 Load "Q" Word Count Register: LDQWCR (L) (from Formatter) 

This is a pulse which is used by the user interface to load 
data via the formatter Data Buss into the user Interface Word 
Count Register. This signal is used only in the "Q" mode of 
operation. 

4.12 Data In Strobe: DSDATIL (to Formatter) 

This signal gates the register data as defined by the register 
control lines to the computer interface on the Data Buss. 
Refer to Register timing section for data validity. 

3 



4.13 Formatter Error Condition: FECOND (L) (to Formatter) 

This is a level from the computer interface signifying that 
an error condition exists in the computer interface. Any 
command currently in progress (Read, Write) will be aborted. 
The general error bit will be set in the formatter and an in­
terrupt generated. 

4.14 Data Out Strobe: DSDATOL (to Formatter) 

This is a pulse which causes the formatter to copy the data 
from the Data Buss into the register selected by the Register 
Control lines. Refer to Register timing for further in­
formation. 

4.15 Enable MMu Control: ENBMM (L) (to Formatter) 

A pulse (200ns min. SOOns max) on this line causes the "0" 
mode control to execute one instruction sequence. This 
must only be issued if the host computer will not be accessing 
the formatter or the computer interface for the next 800ns. 
This includes DMA, Interrupt, Register reading and writing. 
This signal is used only in Command Oueue Mode. 

4.16 System Initialize: SYSINITL (from Formatter) 

This is a pulse generated by the user to initialize all logic 
within the formatter to a defined quiescent state. This sig­
nal is also generated by the Formatter Clear Command. 

4.17 Interrupt Request: INTRL (from Formatter) 

When active this signal informs the computer interface that the 
formatter has completed the commanded operation. User 
software should interrogate formatter registers to determine 
if the commanded operation was performed successfully. This 
signal, once ac~ive, is reset when the leading edge of the user 
generated I~terrupt Acknowledge Signal is generated. 

4.18 ~oad Low Byte Of Command and Status Register: LDLCSRL (to Formatter) 

This is a pulse which causes the formatter to copy Data from the 
low order Byte of the Data Bus (DB~-DB7) into the low order byte 
(Bits ~-7) of tpe Command and Status Register. (Refer to 
Register Timing Diagram). 

4.19 Load High Byte of Command and Status Register: LDHCSRL (to Formatter) 

This is a pulse which causes the formatter to copy data from 
the high order Byte of the Data Bus (DB8-DBlS) into the high 
order Byte (Bits 8-15) of the Command and Status Register. (Refer 
to Register Timing Diagram). 
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4.20 OMA Request Signal OMR(L) (FROM Formatter) 

1. This signal is used by the formatter to initiate OMA trans­
fers via the user interface, OMR(L). 

2. OMR(L) is associated with the state of the Formatter internal 
FIFO memory. 

3. In a Write operation the request signal will be active when 
the controller is busy, the associated FIFO memory buffer is 
not full, and the Word Count Overflow (WCROVFL) Signal 
has not been received from the user interface. 

4. In a Read operation the request signal will be active when 
the controller is busy, the associated FIFO memory buffer 
contains any disk data, and the Word Count Overflow (WCROVFL) 
Signal has not been received from the user interface. 

5. The user interface must sample the state of the OMA re­
quest signal. 

6. The OMACK(L) signal is utilized to enable the user inter­
face OMA cycle look-a-head capability 'required for multiple 
cycle OMA transf,ers on certain computers. 

4.21 OMA Acknowledge Signal: OMACK(L) (To Formatter) 

1. This signal acknowledges the current OMA Request. 

2. The OMACK(L) Signal is used to detect the state of the 
formatter's FIFO memory and modify the OMA Request 
Signal accordingly. 

3. DMA Request can be sampled 200ns min. after the leading 
edge of the OMACK Signal. 
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5.0 Loading and Reading of Internal Formatter Registers 

The Phoenix 200 Formatter contains a number of internal 
16 bit registers which are necessary to be loaded with 
parameters or interrogated under direct program control 
by the user. The following sections are devoted to de­
fining the user procedures to be followed in register 
addressing. loading and reading program control operations. 

Note that some of the internal registers provided in the 
Phoenix 200 Formatter are applicable only to formatters 
equipped with special extra cost options. 

5.1 Phoenix 200 Formatter Register Addressing 

5.1.1 A register is selected by the user for reading or writing 
under direct program control by controlling the state of 
four register select signals [RCO(L) - RC3(L)] provided. 

5.1.2 Specific internal registers contained in the Phoenix 
200 Formatter and the associated assigned register select 
signal state required to address them are contained in 
Table 1. . 

Specific functional read, write capabi1i£fes of each 
register is also indicated, as well as those registers 
that are applicable to specific optional configurations 
of the formatter. 

5.2 Register Loading 

5.2.1 Register Load Sequence Overview 

Internal registers in the Phoenix 200 Formatter are loaded by: 

1. Selecting the register to be loaded by appropriately 
controlling the states of Register Select Signals 
RCO (L) - RC3 eL) • 

2. Gating opto the 16 bit formatter data bus (DBOL-DB15L) 
the data that is to be loaded into the selected register. 

3. Supplying a 250NS minimum strobe pulse (DSDATOL) to be 
used by the formatter to strobe the data on the for­
matter data bus into the selected register. 

The user interface controls completely the register loading 
operation, and the associated timing. The only timing 
requirement placed upon the user is to guarantee the validity 
of the data and register select buss during the DSDATOL strobe 
pulse. 
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5.2.2 Command & Status Register Loading 

The Command and Status Register is loaded by: 

1. Gating onto the 16 Bit Formatter data bus (DB~L-DB15L) 
the data that is to be loaded into the command and status 
register. 

2. Supplying a 250ns minimum strobe pulse (LDLCSRL or LDHCSRL) 
to be used by the formatter to strobe data into the command 
and Status Register. 

3. The LDLCSRL Signal is used to load the low order byte of the 
Command and Status Register. The LDHCSRL Signal is used 
to load the high order byte of the Command and Status 
Register. 

4. The LDLCSRL and LDHCSRL signals may be issued separa'tely 
or together. The DSDATOL signal should be suppressed when 
the loading of the Command and Status Register takes place. 

7 



* 
* 
* 
* 
* 
* 
* 
* 

o 

TABLE 1 

PHOENIX 200 DISK FORMATTER 

INTERNAL REGISTER SELECT STATE ASSiGNMENTS 

FC3 (L) I I 
RC1(L) l RC'(L) RC2(L) REGISTER SELECTED READ/WRITE 

.. . .. USAGE i ! 

i 

i 0 0 0 0 ; Control & S.tatus Register* * : READ ONLY , 0 0 0 1 Un1t, Se1ect, Head Reg1ster :READ~ITE 
, 0 I 0 1 -~ Not Used_ : READ/lfRITE 
I 0 0 1 1 D1Sk Word Count Reg1ster :WRITE ONLY 

0 1 0 0 Cy11nder Address Reg1ster : READ/WRITE 
I 0 , 1 0 1 D1Sk Status Reg1ster : READ/WRITE 
I 0 1 1 0 Error Reg1ster :READ ONLY 
i 0 1 1 1 Queue Mode Contro1 & Status : READ/WRITE 
; 1 0 0 0 Queued Control & Status For Drive N : READ/WRITE 
l 1 0 0 1 Queued Un1t, Sector Head Reg. ~or Dr!ve N : READ/WRITE 
, 1 0 1 1 Queued Word Count Reg. For Dr1ve N : READ/WRITE 
i 1 1 0 0 Queued Cy11nder Address Req. For Dr1ve N : READ/WRITE 
i 1 1 0 1 Spare : BEAD./WRITE ; I 

1 1 i 1 0 Spare II : READ/WRITE 
1 1 1 1 Queued Str1p Buss Address Reg. For Dr,ive N : READ/WRITE 

**The Control and Status Register is loaded by using the LDLCSRL or LDHCSRL Signals 
appropriately. 

*Refers to optional features of Formatter. 

Note: A logical 'I' is defined as active in this table. (Signals at interface are 
actually active when Low.) 
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5.2.3 Register Load Sequence Timing 

A detailed definition of the timing requirements and rela­
tionships of all signals involved in a formatter register 
load operation is given in Figure 5.1. 

5.3.1 Register Read Sequence Overview 

Internal registers in the Phoenix 200 Formatter are interro­
gated or read by: 

1. Selecting the register to be read by appropriately 
controlling the status of Register Select Signals 
RCO (L) -RC3 (L) . 

2. Commanding the formatter to gate the contents of the 
selected register onto the 16 bit data bus (DBOL-DB15L) 
by enabling the DSDATIL signal. 

3. Waiting for the formatter data bus contents to be valid, 
and then gating the register data into the user inter-
face logic with an internal strobe signal. . 

In the formatter register read sequence depicted above, the 
user completely controls the operations and associated timing. 
Any timing requirements imposed upon the user are only to 
guarantee register select and data validity. 

(- 5.3.2 Register Read Sequence Tim:i.ng 

A detailed definition of the timing requirements and re,la­
tionships of all signals involvep in a formatter register 
read operation is given in Figu~e 5.2. 
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FIGURE 5.1 

XYLOGIC PHOENIX 200 FORMATTER 

REGISTER LOAD TIMING DIAGRAM 

RCO(L)-RC3(L) ENABLE 

-~~~o ::--
DBOL-DB15L ENABLE 

I:;: DSDATOL =4150 MIN 1=-=250 MIN--1150 MIN I 

LDLCSRL or LDHCSRL ._--, I 

lCl'ES 

o 

1. Timing is at Formatter Interface Connector 

2. All signals are active when Low (Negative Logic) at Interface. 

3. All times are in nanoseconds. 

4. RC~(L) - RC3(L) and DSDATOL not applicable on Command & 
Status Register Loading. 
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FIG .!: 5.2 

XYLOGIC PHOENIX 200 FORMATTER 

REGISTER READ TIMING DIAGRAM 

NOTES: 

1.) Timing is at Formatter interface connector. 

2.) All signals are low active (Negative Logic) 

3.) All times are in nanoseconds. 

11 



6.0 Interrupt Request Timing Sequence 

6.1 InterruRt Operation Definition 

When the Phoenix 200 Formatter completes any commanded disk 
operation (except Clear, or Release,) the formatter will 
generate a signal to the user interface. This signal 
is normally used by the user interface to generate an interrupt 
to the operating computer program to enable it to reallocate 
the disk subsystem resource to some new task. 

The interrupt request signal (INTRL) will be generated at 
the end of a disk operation, independently of whether the 
operation just completed was completed successfully or not. 
It is up to user software to test the error summary bit to 
determine whether an error did occur during the previous 
commanded operation and to take appropriate action. 

6.2 Interrupt Timing Reference 

All timing given is at the user interface 10' from the Phoenix 
200 Formatter. 

6.3 Interrupt Sequence Overview 

Two signals are involved in the interrupt operation INTRL 
and INTRACKL. At the end of a commanded disk operation 
the formatter initiates the interrupt sequence by activating 
INTRL. The user then completes the sequence by activating 
the interrupt acknowledge signal INTRACKL. 

Upon detection of the INTRACKL Signal the formatter removes 
the INTRL signal. The only timing requirement imposed by 
the formatter is that the INTRACKL Signal generated by the 
user be at least lOONS wide. 

6.4 Detailed Interrupt Sequence Timing Information 

Figure 6.0 shows all applicable interrupt timing relation­
ships and requirements. 

12 
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FIG: : 6.0 \ 

XYLOGIC PHOENIX 200 FORMATTER 

INTERRUPT TIMING DIAGRAM 

SOUIO: SIGNAL 

F 

U 

200 MAX 2 i 
INmL ~ ~ 
INTAACKL a 0 "'l 100 MIN ~===------------

NOTES: 

1.) Timing is at Formatter interface connector. 

2.) All signals are active when low (Negative Logic) at interface. 

3.) Formatter becomes "Ready" during INTRL. 

4.) All times are in nanoseconds. 
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7.0 Write Direct Memory Access Timing Sequence 

7.1 Write Operation Definition 

A "Write" disk formatter operation, for purposes of this 
discussion, is defined as being a transfer of 16 bit 
data words from the user interface to one of the formatter 
internal FIFO memories and thence to the selected disk 
drive. 

7.2 Interface Timing Reference 

All timing information given, unless otherwise specifically 
noted, is at the Formatter cable interface. 

7.3 Write Operation Initiation 

A "Write" operation is initiated by activating the For­
matter "Go" bit after properly loading the Formatter 
registers with appropriate parameters defining the specific 
operation to be performed. 

Note: A comple disk controller consisting of the Phoenix 
200 Formatter and a user computer interface actually 
contains two Word Count Registers, one within the 
user interface and one within the 200 Formatter. 

The user interface Word Count Register controls 
the number of words transferred between the 
Phoenix 200 Formatter and computer memory, while 
the formatter word count register controls the 
number of words transferred between the formatter 
and the selected disk drive. 

Both Word Count Registers are loaded at the same 
time. 

7.4 DMA Direction Establishment by OMDIR 

When the write operation is specified, the formatter 
immediately establishes the direction of all DMA data 
transfers required by putting formatter signal DMDIR 
in the inactive (high) state. 

This signal will remain at this high level for the 
duration of any write operation. 
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7.5 DMA Transfer to Formatter FIFO Memory's Overview 

1. At the start of a writer operation the internal 
formatter FIFO memories are empty. 

2. The formatter will request data transfers from the 
user interface to fill the buffer memories before 
disk synchronization is accomplished. 

Once the FIFO buffer memories are full, DMA requests 
are made only on a demand basis to keep the buffers 
full until the Word Count Overflow Signal (WCROVFL) 
is detected. 

3. The formatter contains an internal timer which guarantees 
that the internal FIFO memories have had time to be 
sufficiently loaded with data before data transfers 
between the FIFO memories and the disk drive are 
allowed to begin. 

Note: The guaranteed buffer load period is variable and 
may have to be increased if the maximum DMA data 
transfer rate possible through the user interface 
is not fast enough. 

The factory and interval setting should be adequate 
for all current generation computers. 

7.6 DMA Write Data Transfer Cycle Sequence (Reference Fig.7) 

7.6.1 Each DMA write cycle data transfer is initiated by 
DMR (L) beipg active, indicating that the associated 
buffer is"notfull and is requesting more data. 

7.6.2 Upon detection of DMR (L) (and the availability 
of data from computer) the user should put the data 
for the next word to be transferred on the formatter 
bidirectional data bus. 

7.6.3 A minimum of l50NS. later the user initiates the strobing 
of the data into one of the internal formatter FIFO 
memories by activating the DMDATO signal. 

(The l50NS delay from data enabling to leading edge of 
data strobe allows for data skew, propagation, and 
settling time.) 
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7.6.4 The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to 
the current cycle. (DMA Look Ahead). 

7.6.5 The DMDATO Data Strobe Signal should be a minimum of 
lOONS wide. 

7.6.6 The user must maintcdn data on the bus lSONS minimum 
after the leading edge of the DMDATO Signal. 

7.6.7 The DNA request signal associated with the FIFO memory 
loaded by the data transfer will become valid a minimum 
of 200NS from the leading edge of the DNACK Signal 
providing the FIFO memory is not yet full. 

7.6.8 After the data for a given cycle has been transferred per 
the above, subsequent DMA transfers may take place by 
repeating the sequence as appropriate. 

DMDATA Strobe Signal frequency must not exceed 2.0MHZ 
(SOONS period). 

Note: The user effectively controls the Write DMA data 
transfer rate and timing by controlling the DMDATA 
and DMACK Signals. 

7.6.9 The user interface logic should increment the Word 
Count Register at the beginning of each DMA transfer 
cycle so that a logic decision to terminate upon Word 
Count Register Overflow can be reached before the end 
of the last cycle. 

7.6.10 Write DMA data transfers from the user interface to the 
formatter internal FIFO memories terminate when the 
Word Count Overflow Signal (WCROVFL) is received from 
the user interface. DMR (L) if active will be returned 
to the inactive state within 200NS of the leading edge 
of the WCRpVFL Signal. 

7.6.11 The Word Count Register Overflow Signal generated by 
the user interface may be either a pulse or a level but 
must be a minimum of lOONS wide. 

7.6.12 If the Word Count Overflow Signal is issued prematurely 
by the user, DMA transfers terminate immediately, but 
the controller will continue to write alternately the 
last two words transferred to the FIFO memories onto 
the selected disk until the formatter internal Word 
Count Register Overflows and the end of the last addressed 
sector is reached. 
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~ 
FIGURE 

Phoenix 200 Formatter 
Write DMA Timing Diagram (3 Full Cycles) 

(FIFO Full) 

F flo1R(L) 
qo 

I Cycle # 1 I Cycle # 2 (Cycle # X ~ Cycle X + 1 I .. . . ')... ~. .-
500 Min. 

"L..Se.e... Note 6 

Source Signal 

F LMDIRL 

U [MACK (L) f ~ AI 

I I'f---I 11$1' __ -') I I . S LJ U BUSDATAL 1 J>O~ I 5 LJ 

~r-~I~ ~ 
u rn= i 5 Ll~O~ ~ 

I soo Min 

Notes: 

1. Timing is at Formatter Interface Connector 
2. All Signals are active when low (Negative lDgic) at Interface 
3. Data On Buss is valid during r::MlA'IO Pulse Interval 
4. Transfer rate is controlled by user by controlling frequency of DMDATO and CMA..CK 
5. All times are in nanoseconds 
6. DMR (L) is not valid until 200 ns min. after leading edge of I:l<lACK (L) 
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8.0 Read Direct Memory Access Timing Diagram 

8.1 Read Operation Definition 

A "Read" disk formatter operation for purposes of this 
discussion is defined as being a transfer of 16 bit data 
words from the selected disk to the Phoenix 200 Formatter 
and thence to the user interface. 

8.2 Interface Timing Reference 

All timing information given, unless otherwise specified, 
is at the Formatter interface connector • 

8.3 Read Operation Initiation 

A "Read" operation is initiated by activating the 
formatter "GO" bit after properly initializing the 
formatter registers with appropriate transfers defining . 
the specific operation to be performed. 

8.4 DMA Direction Establishment by DMDIR S1gnal 

When the read operation is specified the formatter 
immediately establishes the direction of all DNA data 
transfers required by forcing the DMDIR Signal to the 
active state (low). 

This signal will remain at this state for the duration 
of any read operation. 

8.5 DNA Transfer from Formatter to User Interface OVerview 

8.5.1 At the start of a read operation, the formatter internal 
FIFO memories.are empty. 

8.5.2 Data transfers from the selected disk to the FIFO 
memories will begin when the disk is on the correct 
cylinder and sector. 

8.5.3 Words received from the selected disk are alternately 
temporarily stored in one of the two internal FIFO 
memories. All odd words are normally stored in FIFO 
memory 11 while all even words are stored in FIFO memory 
*2. 

8.5.4 DNA Data transfers to the user interface are initiated 
when data is present in the FIFO memory and will per­
sist until no data is contained in either FIFO memory_ 
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B.S.S Data flow from the selected disk to the FIFO memories 
terminates when the formatter internal Word Count register 
overflows. 

B.5.6 Data flow from the FIFO memories to the user interface 
terminates when the Word Count Register in the user 
interface overflows and activates the WCROVFL Signal. 

B.6 pMA Read Data Transfer Cycle Sequence (Reference Fig. B) 

B.6.l Each DMA read cycle is initiated by DMR (L) being active, 
indicating that the associated FIFO memory buffer contains 
data to be transferred to computer memory via the user 
interface. 

B.6.2 Upon detection of DMR (L) the user, when his interface 
is ready to accept data, should activate the DMDATI Signal. 

B.6.3 The formatter, upon detection of the DMDATI Signal, will 
put the data to be transferred on the formatter data bus. 
A maximum of 200NS from the leading edge of a DMDATI 
pulse, data is guaranteed to be valid at the Formatter 
interface connector. 

B.6.4 The user should strobe data from the bus into the user 
interface 300ns minimum from the leading edge 
and during the DMDATI Signal Interval. 

8.6.5 The DMDATI Signal pulse must be a minimum of 350NS wide. 

8.6.6 The formatter, upon detection of the trailing edge of 
the DMDATI Signal Pulse, will immediately remove data 
from the formatter bus. Data, then, is not valid after 
DMDATI is removed. 

B.6.7 The DMDATI Signal, once removed at the end of a read DMA 
data transfer, must remain inactive for a minimum of200 NS 
before it can be activated again for the next read DMA 
transfer cycle. 

8.6.B The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to the 
current cycle. (DMA Look Ahead). 

8.6.9 The DMA request signal will become vaid a minimum of 
200NS from the leading edge of the DMACK Signal providing 
there is another data word available in FIFO memory. 

19 



Soorce Signal 

F IJ.m(L) 

F IM>IRL 

U IJW:X(L) 

U t'MlM'IL 

F B.JS Dl\TA 
VALID(L) 

'00' 
I 

FIGURE 8 
Phoenix 200 Formatter 

Read DMA Timing Diagram (Two Cycles) 

(FIFO Empty) 

Cycle • X Cycle X + 1 

UUSERDATA J~ 
DATA SI'103E (L • , I 

~ 

Notes: 

I I 
~100~ 

-;rMin 

1. Timing is at Formatter Interface Connector. 

2. All signals are active when low (negative logic) at interface. 

3. Data On Buss is valid 200 ns from leading edge of DMDATI to end of DMDATI Pulse. 

4. Transfer rate is controlled by user by controlling frequency of DMDATI and DMACK. 

5. All times are in nanoseconds. 

6. DMR(L) is not valid until 200 ns min. after leading edge of DMACK(L). 

f­

\'-) 
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( -2.6.10 AftertrlE7. read '<ihia:ior,a g,ivenqybl:e'i'hci~ transferred 
from ....• the formatter •. toj:he user'lnterface' pet above; sub­
sequent reaa DMAtrartsfers'maytake place as required by 
repea1;iI'l9' the above,~e9:uence. 

'.' "", .:i.-, '::, !'. ,;: :~'" ". I. "'" ":' , ,: ," ,",.," ' _.. .',' ','_:: .,_' "", ::',;,:'"" ' 

The user .'effect,ivelYco.rl't:.rol s . the 
Trans'fer Timing 'and data transfer 
DMDATI at;ld DMACK Signals.. 

Note: readDMA' Data:" 
rate byth~ .... 

8.6.11 The user interface should increment th~ WOrd Count 
Register at the beginnipg o£each reCid DMA data transfer 
cycle so that a logical .decisi0l'l to termiri.~t;euPo.nword 
count overflow" can', bEr reached before' the end of the 
last cycle. 

8.6.12 Read DMA data transfers from theformatte.r to. the user 
interfa·ce tertninatewnenthe Word, Count Register OVer­
flow signal (WCROVFL) is activated by the user interface. 

i 

DMR (L) if active will be returned .to .the 
inactive state within 200NS of the leading edge of the 
WCROVFL Signal. 

8.6.13 The WCROVFL signal may be either a pulse o.r a level but 
must be at least a minimum of lOONS wide. 

21 



9.0 DMA Data Transfer Considerations 

9.1.1 Two First in First Out (FIFO) memories are contained in 
the Phoenix 200 Formatter. All data to be transferred 
to or from disk drives connected to the formatter is 
buffered in one of the two FIFO memories in the formatter. 

9.2.1 The two FIFO memories in the formatter are alternately 
used for temporary data storage on a word basis in order 
to maximize PNA data transfer throughout rate. 

Normally all odd words are buffered in FIFOl while all 
even words are buffered in FIF02. . 

9.3.1 Maximum theoretical DMA transfer 16 bit word transfer 
rate is 2.0 MHZ which is more than ample for interfacing 
to current generation computers. 

9.4.1 The actual DMA transfer rate in a disk subsystem using 
the Phoenix 200 Formatter is determined by the user. 

9.5.1 All formatter interface signals are negative active at 
the user connector. 

9.6.1 DMA data transfers normally ,utilize the same·l6 bit 
bidirectional data bus used for direct program control 
register loading 'and reading. 

DMA data transfers may be optionally made over a separate 
16 bit bidirectional data used exclusively for DMA. 

Such an interface is available on all printed circuit 
versions of the Phoenix 200 Formatter and requires 
a separate cable and associated connectors. 

9.7.1 If the standard data buss is used for DMA data transfers, 
the user interface must resolve any formatter bus usage 
arbitration necessary to insure that no attempt is made 
to use the formatter bus for DNA and direct program 
control operations during the same physical bus cycle. 

9.7.2 The DMACK Si.gnal must be issued only once for each DMA 
data transfer. 
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1 
2 
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5 
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7 
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9 
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30 
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50 

PHOENIX 200 FORMATTER APPENDIX A 

USER INTERFACE CONNECTOR SIGNAL/PIN ASSIGNMENT 

SIGNAL NAME 
GND 
GND 
GND 

DB1L 
DB2L 
DB3L 
DB4L 
DB5L 
DB6L 
DB7L 
DB8L 
DB9L 
DB10L 
DB11L 
DB12L 
DB13L 
DB14L 
DB15L 
RC,0(L) 
RC1(L) 
RC2(L) 
RC3(L) 
WCROVFL 
INIT(L) 
DMDATI(L) 
DMDATO(L) 
INTRACKL 
LDHCSRL 
DSDATIL 
FECOND(L) 
DSDATOL 
ENBMM(L) 
SYSINITL 
INTRL 
DMRL 
DMDIRL 
LDQBAR(L) 
LDMEX(L) 
LDQWCR(L) 
ENQDATAL 
Lt-1ACI( (L) 

LDLCSRL 
SPare 
Spare 
Spare 
GND 
GND 
GND 

DIRECTION 

BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI 

'IO FORMA'l'lER 
'IO FORMA'l'lER 
'IO FORMA'l'lER 
'IO FORMA'l'lER 
'IO FORMA'l'lER 
'IO FORMA'l'lER 
TO FORMA'l'lER 
'IO FORMA'ITER 
'IO FORMA'l'lER 
'IO FORMA'l'lER 
'IO FORMATIER 
'IO FORMA'l'lER 
'IO FORMA'l'lER 
'IOFORMA'l'lER 
FI01 FORMA'l'lER 
FRCM FORMA'l'lER 
FI01 FORMATIER 
FI01 FORMATIER 
FIDM FORMA'l'lER 
FR:lM FORMATIER 
FroM FORMATIER 
FroM FORMA'l'lER 
'IO FORMA'l'lER 
FRCM FORMATIER 
'IO FORMA'l'lER 
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3M # 3433-1002 

Notes: 
1. BI Denotes Bidirectional 
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** Used in strip option only 



RECOMMENDED INTERFACE 

Drivers, Receivers, Termination, and Cable 

SIGNAL LEVEL DEFINITION: 

LEVELS: 
ALL SIGNALS ARE LOW, ACTIVE TRUE 
TRUE- LOW- 0.7 vee @ 100NA 

FALSE- HIGH- 3.5VDC 
, , 

J." . 

DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 

CUSTOMER INTERFACE 

-- - - ,-:;5 
DATAXXH 1100 

DATA 

REX::EIVED ~OO DATA 

I --
I 

AMD-AM26SI$f I 
or Equivalent ~ L -- - - -

FORMATTER 

-
CONTROL SIGNALS DRIVERS/RECEIVERS/TERMINATION 

CUSTOMER/FORMATTER CUSTOMER/FORMATTER 
---- ---

75452B 
or Equivalent --

r-­
J 

100 

.SIG-SP380 
_ SIG-8T37 
- NAT-DM8837 

o 

--~ 

-! ) 
"'-c' 

I 
L or Equivalent - -

RECOMMENDED CABLE 
3M Part No. 3476/50, Flat Cable with Ground Plane and Drain Wire 

if",: 
'1./ 

---------------.-- - -- . 
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1.0 Introduction 

It is the intent of this manual to provide the user with suffi­
cient technical information to successfully interface external 
equipment to the optional data port interface provided by the 
Xylogic Phoenix 211 Disk Controller with a minimum of diffi­
culty. 

The information contained in this manual is principally con­
cerned with the physical, electrical, and timing interface 
provided to the user by the optional data port of the Phoenix 
211 Disk Controlle~. 

The functional capabilities, performance characteristics, and 
programming interface of the Phoenix 211 Disk Controller are 
explained in greater detail in the Phoenix 211 Disk Controller 
Pro~rarnrnin~ Reference Manual. The user should be equally 
fam~liar w~th the contents of the programming manual, as well 
as this manual before attempting to interface external equip­
ment to the Phoenix 211 optional data port. 

This manual will be expanded and updated as required to pro­
vide the user with complete, accurate, interfacing informa­
tion for the Phoenix 211 Optional Data Port. 

Any questions relating to the contents of this manual should 
be directed to: 

Engineering Department 
Xylogic OEM Components Group, Inc. 
42 Third Avenue 
Burlington, Mass. 01803 
617-272-8140 

2.0 Optional Data Port Description (Reference Figure 1) 

2.1 General Description 

The Optional Data Port provided by the Phoenix 211 Disk 
Controller enables the user to conduct disk data transfers 
directly between external equipment and disk drive(s), under 
control of programs being executed in a PDPII Computer. 

In effect, this option separates the data transfer path 
from the control and status functions within the Phoenix 200 
Formatter. The computer interface is utilized to initiate, 
control, and monitor the results of disk data transfers, while 
the actual data transfer takes place between user external 
equipment and the disk drives, via the Phoenix 200 Formatter. 

1 



2.2 Physical Description 

The Optional Data Port physically is provided by a 50 pin 
ribbon cable connector located on board 2 of the Phoenix 200 

. Disk Formatter. This 50 pin ribbon cable connector contains 
a 16 bit bidirectional data bus over which data is to be 
transmitted to and received from during disk data transfers, 
as well as the control signals and ample grounds. Detailed 
descriptions of the signals provided on this interface are 
contained in subsequent sections of this manual. 

3'.0 Programming Definition of Optional Data Port 

The use of the optional data port interface does not affect 
the programming of the Phoenix 211 Disk Controller. Operation 
of a Phoenix 211 disk controller utilizing the optional data 
port interface is identical to a standard Phoenix 211 disk 
controller, as defined in the Programmers Reference Manual, 
except that the data transfer occurs over the optional 
data port interface. 

This assumes, however, that the external equipment will always 
be ready and able to respond appropriately to disk transfer 
operations initiated by the controlling computer. Any control 
signals needed for communication between the-'controlling 
computer and the external equipment required to qua ran tee the 
validity of this assumption must be provided by the user via 
some other means. ----

4.0 Optional Data Port Enabling 

Any standard Phoenix 211 Disk Controller is equipped with the 
optional data port interface. The optional data port con­
figuration is achieved by removing staples D~H-D15H and 
three additional control staples on board 2 of the Phoenix 200 
Formatter. Said staples are shown on Logic Drawing D1033-0l 
sheet 1. 

5.0 Optional Data Port Interface Testing 

The optional data port interface, once enabled may be readily 
tested by connecting the computer coupler cable to the op­
tional data port interface connector, and to the normal for­
matter coupler cable connector. 

In this configuration data transfers will take place between 
the computer and disk drive via the optional port interface 
logic. 
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FIGURE 1 

Phoenix 211 Optional Data Port Configuration 

Coupler POrb,----)~ 

,----_ .. _------_._ .... 

PDP11 
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Note: 1. The optional data port interface connector and 
coupler connector have the same functional signal/ 
pin assignments to facilitate this operation. 

2. The required coupler cable can be readily configured 
by adding one additional coupler ribbon cable 
connector to the coupler cable 6" from the end of 
the formatter end of the coupler cable. 

6.0 Data Transfer Mode Switching 

Disk transfers may be conducted between the controlling computer 
and disk or external equipment connected to the optional ~ata 
port and disk. Switchi.ng between these two modes of operation 
normally requires manual connection of the appropriate coupler 
or external equipment cable to the optional data port inter­
face connector. 

Automatic program controlled mode switching requires the addition 
of one "Autoswitch" printed circuit board assembly to the 
disk controller at additional cost. 

7.0 Optional Data Port User Interface Signal Definitions 

Note: All interface signals are low active. 

7.1 Bidirectional Data Bus = DMDATA,L-DMDATA15L 

The 16 bit bidirectional data lines are used to transmit disk 
data between the internal disk formatter memory and user 
equipment normally connected to the optional data port inter­
face connector. Timing relationships required in trans­
ferring data over the data bus is given in detail in section 

7.2 Direct Memory Access Direction Control - DMDIRL (From Formatter) 

This signal is a level controlled by the Phoenix formatter 
and sent to the user external equipment to define the direc­
tion in which 4ata is to move over the data bus during any 
disk data transfers. 

I 

This signal is active (low) when data is to be transferred 
from the formatter to the user during any disk read data 
transfer operations. 

This signal is inactive (high) when data is to be transferred 
from the user to the formatter during a disk write data 
transfer. 

4 
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7.3 Data Transfer Request - DMREQ(L) (From Formatter) 

.1 This signal is used by the formatter to initiate data 
transfers between it and user equipment connected to the 
optional data port . 

• 2 The DMREQ(L) signal is associated with the state of the 
formatter internal FIFO memory . 

. 3 In a Disk Write operation the DMREQ(L) signal will be 
active when the formatter is busy, the internal FIFO 
memory buffers are not full, and the Word Count Overflow 
(WCROVFL) Signal has not been received from the user inter­
face . 

• 4 In a disk read operation the DMREQ{L) Signal will be active 
when the formatter is busy, the internal FIFO memory 
buffer contains any data (is not empty) and the Word 
Count Overflow (WCROVFL) Signal has not been received 
from the user interface . 

. 5 The user inte'~face must sample the state of the DMA 
Request Signal . 

. 6 The DMACK (L) Signal is ut:ilized to facilitate DMA look­
ahead capability for multiple cycle transfers. 

7.4 pata Transfer Ackn<?_wledge :~~al - DMACK (L) (To Formatter) 

.1 This signal is issued hy the user interface to acknowledge 
receipt of a D.MREQ(L) signal from the formatter . 

. 2 Upon receipt of the DMACK(L) signal the formatter inter­
rogates the FIJITO memory content and will modify the state 
of the DMREQ(L) signal accordingly . 

. 3 The DMREQ(L) signal may be sampled 200 NS after the 
leading edge of DMACK signal to facilitate multiple 
cycle look-ahead transfer implementations. 

7.5 Write Data Transfer Strobe- DMLDSTB(L) (To Formatter) 

This signal is pulsed by the user interface to the formatter 
during a Write Data Transfer to the formatter when the data 
on the bidirectional data bus is valid. 

5 



This signal is used by the formatter to strobe data from the 
bidirectional bus into internal FIFO memory, and may be 
activated a minimum of 150 NS after data is gated onto the 
bidirectional data bus. . 

7.6 Read Data Transfer Strobe - DMRDSTB(L) (To Formatter) 

1. This signal is activated by the user interface during a 
read data transfer from the forme~ter to the user inter­
face, when the user is ready to accept data from the 
formatter. 

2. Upon receipt of the DMRDSTB(L) signal the formatter will 
put data on the bidirectional data bus. 

3. Data will be guaranteed to be valid 150 NS after receipt 
of DMRDSTB(L) by formatter. 

4. User may strobe data from bidirectional data bus any time 
after the 150 NS period. 

5. The DMRDSTB(L) signal may then be removed. User may in 
fact use the trailing edge of the DMRDSTB(L) signal to 
strobe data from bus into his· own logic •.. >-

7.7 Word Count Overflow - WCROVFL (To Formatter) 

A pulse or high-to-low transition indicates to the formatter 
that the word count register in the user interface has over­
flowed, and that no more data transfers will take place. 

7.8 Disk Transfer .Done - DSKXFRD(L) (From Formatter) 

This signal, when true, signifies that ·the disk word count 
register has overflowed and the formatter has reached the End 
of sector mark. This signal is reset by issuing a new command 
to the formatter. The user interface may use this signal to 
detect data transfer errors. The error conditions are: 

WRITE OPERATION: 

READ OPERATION: 

Disk Transfer Done occurs before the 
user word count overflows. 
The user word count overflows before 
Disk Transfer Done is generated. 
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B.O Disk Write Data Transfer Timing Sequence 

8.1 Write Operation Definition 

A "Write" disk formatter operation, for purposes of this 
discussion, is defined as being a transfer of 16 bit 
date words from the user interface to one of the formatter 
internal FIFO memories and thence to the selected disk 
drive. 

8.2 Interface Timing Reference 

All "timing information given, unless otherwise specifically 
noted, is at the Formatter cable interface. 

8.3 Write Operation Initiation 

A "Write" operation is initiated by activating the For­
matter "Go" bit after properly loading the Formatter 
registers with appropriate parameters defining the specific 
operation to be performed. 

Note: A complete disk controller consisting of the Phoenix 
200 Formatter and a user external equipment interface 
actually contains two Word Count Registers, one 
within the user interface and one within the 200 
Formatter. 

The user interface Word Count Register controls 
the number of words transferred between the 
Phoenix 200 Formatter and external equipment, 
while the formatter word count register controls 
the number of words transferred between the 
formatter and the selected disk drive. 

Both Word Count Registers should be pre-set to 
the same count before any data transfer operation 
is initiated. 

8.4 Data Transfer Direction Establishment by DMDIR 

When the write operation is specified, the formatter 
immediately establishes the direction of all DMA data 
transfers required by putting formatter signal DMDIR 
in the inactive (high) state. 

This signal will remain at this high level for the 
duration of any write operation. 
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8.5 Data Transfer to Formatter FIFO Memory Overview 

8.6 

1. At the start of a writer operation the internal 
formatter FIFO memories are empty. 

2. The formatter will request data transfers from the 
user interface to fill the buffer memories before 
disc synchronization is accomplished. 

Once the FIFO buffer memories are full, data transfer 
requests are made only on a demand basis to keep the 
buffers full until the Word Count Overflow Signal 
(WCROVFL) is detected. 

3. The formatter contains an internal timer which quarantees 
that the internal FIFO memories have had time to be 
sufficiently loaded with data before data transfers 
between the FIFO memories and the disk drive are 
allowed to begin. 

Note: The guaranteed buffer load period is variable and 
may have to be increased if the maximum data 
transfer rate possible through the user interface 
is not fast enough. 

The factory interval setting should be adequate 
for all current generation computers. 

Write Data Transfer ~cle Seguence (Reference FiS· 7) 

8.6.1 Each write cycle data transfer is initiated by DMREQ (L) 
being active, indicating that the associated buffer 
is not full and is requesting more data. 

8.6.2 Upon detection of DMREQ(L) (and the availability of. 
data from user equipment) the user should put the data 
for the next word to be transferred on the formatter 
optional data port bidirectional data bus. 

8.6.3 A minimum of lsONS. later the user initiates the strobing 
of the data into one of the internal formatter FIFO 
memories by activating the DMLDSTB(L). 

(The lsONS delay from data enabling to leading edge of 
data strobe allows for data skew, propagation, and 
settling time.) 
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8.6.4 

( 
8.6.5 

8.6.6 

8.6.7 

8.6.8 

8.6.9 

8.6.10 

8.6.11 

8.6.12 

The DMACK signal may be issued at any time during the 
current cycle or at some convenient time previous to 
the current cycle. (Transfer Look Ahead) . 

The DMLDSTB(L) Data Strobe Signal should be a minimum of 
lOONS wide. 

The user must maintain data on the bus lSONS minimum 
after the leading edge of·the DHLDSTB(L) signal. 

The transfer request signal associated with the FIFO memory 
loaded by the data transfer will become valid a minimum 
of 200NS from the leading edge of the DMACK Signal, 
providing the FIFO memory is not yet full. 

After the data for a given cycle has been transferred per 
the above, subsequent data transfers may take place by 
repeating the sequence as appropriate. 

DMLDSTB(L) Strobe Signal frequency must not exceed 2.0MHZ 
(SOONS period). 

Note: The user effect,ively controls the Write DMA data 
transfer rate and timing by controlling the 
DMLDSTB (I.) and DMACK Signals. 

The user interface logic should increment the Word 
Count Register at the beginning of each data transfer 
cycle so that a logic decision to terminate upon Word 
Count Register Overflow can be reached before the end 
of the last cycle. 

Write DMA data transfers from the user interface to the 
formatter internal FIFO memories terminate when the 
Word Count Overflow Signal (WCROVFL) is received from 
the user interface. DMREQ(L) if active will be returned 
to the inactive state within 200NS of the leading edge 
of the SWROVFL Signal. 

The Word Count Register Overflow Signal generated by 
the user interface may be either a pulse or a level but 
must be a minimum of lOONS wide. 

If the Word Count Overflow Signal is issued prematurely 
by the user, DMA transfers terminate immediately, but 
the controller will continue to write alternately the 
last two words transferred to the FIFO memories onto 
the selected disk until the formatter internal Word 
Count Register Overflows and the end of the last 
addressed sector is reached. 
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FIGURE 7 

OPTIONAL DATA PORT 
PHOENIX 200 FORMATTER 

WRITE DATA TRANSFER TIMING DIAGRAM (3 FULL CYCLES) 

(FIFO Full) 

I" Cycle f 1 ,.. Cycle f 2 !. Cycle , X r Cycle X + 1 1 
, GO 500 Min.· .. ) -- .. 

F ~(L)" ~NOte 6 

Source Signal 

F tMDIRL 

U tMACK eL) < I' \ ,.} 

U BUSDATA +.! ( It 

S LJ 
>0 I S L1 I LJ 

I -hoo~ ~ tMLDSTB (L) I 5 L 01: : u I 15 1. 
I min nun 

I 500 Min 
I 

Notes: : I 
1. Timing is at Fonnatter Interface Camector I 
2. All Signals are active when low (Negative IDgic) at Interface 
3. Data en Buss is valid during n,rul)TB(L) Pulse Interval 
4. Transfer rate is controlled by dSel: by controlling frequency of tMDSTB (L) am rM%CK 

~ 

5. All tilresare m. nanosec:xmds 
6. DmEX;l(L) is not valid until 200 ns min. after leading edge of IH\CK(L) 
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9.0 Read Data Transfer Timing Diagram 

9.1 Read Operation Definition 

A "Read" disk formatter operation for purposes of this 
discussion is defined as being a transfer of 16 bit data 
words from the selected disk to the Phoenix 200 Formatter 
and thence to the user interface. 

9.2 Interface Timing Reference 

All timing information given, unless otherwise specified, 
is at the Formater Optional Data Port interface connector. 

9.3 Read Operation Initiation 

A "Read" operation is initiated by activatingthe 
formatter "GO" bit after properly initializing the 
formatter registers with appropriate transfers defining 
the specific operation to be performed. 

9.4 Data Transfer Direction Establishment by DMDIR Signal 

9.5 

9.5.1 

9.5.2 

9.5.3 

9.5.4 

When the read operation is specified the formatter 
immediately establishes the direction of all data 
transfers required by forcing the DMDIR Signal to the 
active state (low). 

This signal will remaian at this state for the duration 
of any read operation. 

Data Transfer from Formatter to User Interface Overview 

At the start of a read operation, the formatter internal 
FIFO memories are empty. 

Data transfers from the selected disk to the FIFO 
memories will begin when the disk is on the correct 
cyclinder and sector. 

Words received from the selected disk are alternately 
temporarily stored in one of the two internal FIFO 
memories. All odd words are normally stored iN FIFO 
memory #1 while all even words are stored in FIFO memory 
#2. 

Data transfers to the user interface are initiated when 
data is present in the FIFO memory and will persist 
until no data is contained in either FIFO memory. 
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9.5.5 

9.5.6 

9.6 

9.6.1 

9.6.2 

9.6.3 

9.6.4 

9.6.5 

9.6.6 

9.6.7 

9.6.8 

9.6.9 

Data flow from the selected disk to the FIFI memories 
terminates when the formatter internal Word Count register 
overflows. 

Data flow from the FIFO memories to the user interface 
terminates when the Word Count Register in the user 
interface overflows and activates the WCROVFL Signal. 

Read Data Transfer cycle Sequence (Reference Fig. 8) 

Each read data transfer cycle is initiated by DMREQ(L) 
being active, indicating that the associated FIFO memory 
buffer contains data to be transferred to computer memory 
via the user interface. 

Upon detection of DMREQ(L) the user, when his interface 
is ready to accept data, should activate the DMRDSTB(L) 
Signal. 

The formatter, upon detection of the DMRDSTB(L) Signal, will 
put the data to be transferred on the formatter data bus. 
A maximum of 200 NS from the leading edge of a DMRDSTB(L) 
pulse, data is guaranteed to be valid at the Formatter 
interface connector. -~~~ 

The user should strobe data from the bus into the user 
interface 300NS minimum from the leading edge and 
during the DMRDSTB(L) Signal Interval. 

The DMRDSTB (:L) Signal pulse must be a minimum of 350NW wide. 

The formatter, upon detection of the trailing edge of 
the DMRDSTB Signal Pulse, will immediately remove data 
from the formatter bus. Data, then, is not valid after 
DMRDSTB(L) is removed. 

THE DMRDSTB(~) Signal, once removed at the end of a read 
DMA data transfer, must remain inactive for a minimum of 
200 NS before it can be activated again for the next 
read data transfer cycle. 

The DMACK Signal may be issued at any time during the 
current cycle or at some convenient time previous to the 
current cycle. (Transfer Cycle Look Ahead). 

The data transfer request signal will become valid a minimum 
of 200 NS from the leading edge of the DMACK Signal providing 
there is another data word available in FIFO memory. 
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Source Signal 
'GO' 

I 
F Dr1REQ (L),_-+ ____ -. 

F DMDIRL 

U DMACK(L) 

U DMRDSTB (, I _ '< _ I 

F BUS DATA 
VALID(L) 

~ 

FIGURE 8 
Phoenix 200 Formatter 

Reaj Timinq Diagram (Two Cycles) 

Optional Data Port Interface 

I Cycle # 2 

(FIFO Empty) 

Cycle i X 

~\ 

Cycle X + I 

U :: =BE-(L-)II-.----------f----:l.d 

Notes: 

1. Timing is at Formatter Interface Connector. 

2. All signals are active when low (negative logic) at interface. 

3. Data On Buss is valid 200 ns from leading edge of DllRDSTB (:L)to end of Dr-1RDSTB (L) Pulse. 

4. Transfer rate is controlled by user by cuntrolling frequency of mlRDSTB (L) & DMACK. 

5. All times are in nanoseconds. 

6. DHREQ(L)i.s not valid until 200 ns min. after leading edge of DMACK(L). 
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9.6.10 

9.6.11 

9.6.12 

9.6.13 

After the read data for a given cycle has been transferred 
from the formatter to the user interface per above, sub­
sequent read data transfers may take place as required by 
repeating the above sequence. 

Note: The user effectively controls the read Data 
Transfer Timing and data transfer rate by 
the DMRDSTAB(L) and DMACK Signals. 

The user interface should increment the Word Count 
Register at the beginning of each read data transfer 
cycle so that a logical decision to terminate upon 
word count overflow can be reached before the end of 
the last cycle. ' 

Read data transfers from the formatter to the user 
interface terminate when the Word Count Register over­
flow signal (WCROVFL) is activated by the user interface. 

DMREQ(L) if active will be returned to the inactive 
state within 200NS of the leading edge of the WCROVFL 
Signal. 

The WCROVFL signal may be@ither a pulse or a level 
but must be at least a minimum of lOONS-wide. 
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10.0 

( 10.1.1 

10.2.1 

10.3.1 

10.4.1 

, 10.5.1 

10.6.1 

( 

10.7.1 

10.7.2 

Data Transfer Considerations 

Two First in First Out (FIFO) memories are contained in the 
Phoenix 200 Formatter. All data to be transferred to or 
from disk drives connected to the formatter is buffered in 
one of the two FIFO memories in the formatter. 

The two FIFO memories in the formatter are alternately used 
for temporary data storage on a word basis in order to 
maximize data transfer throughout rate. 

Normally all odd words are buffered in FIFOl while all even 
words are buffered in FIF02. 

Maximum theoretical data transfer (16 bit words) rate is 2.0 
MHZ which is more than ample for interfacing to current 
generation computers and associated peripheral equipment. 

The actual data transfer rate in a disk sUbsystem using the 
Phoenix 200 Formatter is determined by the user. 

All formatter interface signals are negative active at the 
user connector. 

Data transfers normally utilize the same 16 bit bidirectional 
data bus used for direct program control register loading 
and reading. 

Data transfers may be optionally made over a separate 16 bit 
bidirectional data used exclusively for data. 

The optional data port interface is available on all printed 
circuit versions of the Phoenix 200 Formatter and requires a 
separate cable and associated connectors. 

If the standard data buss is used for DMA data transfers, the 
user coupler interface must resolve any formatter bus usage 
arbitration necessary to insure that no attempt is made to use 
the formatter bus for DMA and direct program control 
operations during the same physical bus cycle. 

The DMACK signal must be issued only once for each data 
transfer. 

15 



RECOMMENDED INTERFACE 
OPTIONAL DATA PORT 

Drivers, Receivers, Termination, and Cabl~ 

SIGNAL LEVEL DEFINITION: 
ALL SIGNALS ARE LOW, ACTIVE TRUE 

LEVELS: TRUE= LOW= 0.1 VDC @ 100MA 

FALSE= HIGH= 3.5VDC 

DATA BUS DRIVERS/ RECEIVERS/ TERMINATION (BIDIRECTIONAL) 

CUSTOMER INTERFACE FORMATTER 

RECEIVED 
DATA 

AMD-AM26Sl~ 

-::>r Equivalent 

CONTROL SIGNALS DRIVERS/RECEIVERS/TERMINATION 

CUSTOMER/FORMATTER -----

-- . 

RECOMMENDED CABLE 

I 
L 

CUSTOMeR/FORMATTER 

r--'-
I +5 

I 100 

I 
L 

SIG-SP3BO . 
SIG-BT37 

-= NAT-DM8837 
or Equivalent .- -

3M Part No. 3416/50; Flat Cable with Ground Plane and Drain Wire 
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~HOENIX 200 fORMATTER 

OPTIONAL DATA PORT 

( 
USER INTERFACE CONNECTOR SIGNAL/PIN ASSIGNMENT 

PIN # SIGNAL NAME DIRECTION 

1 GND 
2 GND 
3 GND 
4 DB~L BI 
5 DB1L BI CONNECTOR TYPE USED ON 
6 DB2L BI BOARD 2 OF FORMATTER: 7 DB3L, BI 
8 DB4L BI 3M # 3433 - 1002 
9 DB5L BI 

10 DB6L BI 
11 DB7L BI 
12 DB8L BI 
13 DB9L BI 
14 DB10L BI 
15 DB11L BI 
16 DB12L BI 
17 DB13L BI 
I8 DB14L BI NOTE: BI denotes BIDIR-19 DB15L BI 
20 ECTIONAL signal 
21 
22 
23 

( 24 WCROVFL TO FORMATTER 
25 
26 DMRDSTB(L) TO FORMMATER 
27 DMLDSTB(L) TO FORMATTER 
28 
29 
30 
31 
32 
33 
34 
35 
36 DMREQ (L) FROM FORMATTER 
37 DMDIRL FROM FORMATTER 
38 
39 
40 
41 
42 DMACK(L) TO FORMATTER 
43 DSKXFRD(L) FROM FORMATTER 
44 
45 
46 
47 
48 GND 
49 GND 

('"' 50 GND 

17 



C·'.'" ',- , 



( 

( 

XYLOGIC OEM COMPONENTS GROUP, INC. 

42 Third Avenue 

Burlington, Massachusetts 01803 

617-272-8140 

Phoenix 211 Disk controller 

Autoswitch Manual 

Dwg. No. 1043-08 

Revision Original 
--~--------------

Date November 1, 1976 



TABLE OF CONTENTS 

AUTOSWITCH MANUAL 

1.0 Introduction ..................................... 
2.0 Autoswitch Functional Definition/Description •••••• 

3.0 General Specifications •••••••••••• ~ ••••••••••••••• 

4.0 Programming Interface ••••••••••••••••••••••••••••• 

5.0 

4.1 General 
4.2 Autoswitch Control Register 
4.3 Timing Considerations 

Autoswitch Register Address Selection ............. 

Page 1 

Page 1 

Page 2 

Page 2 

Page 3 

6.0 Manual Mode Control of Autoswitch Mode ••••••••••••• Page 5 

7.0 Phoenix 211 Autoswitch SJstem Configuration 
& Installation ••••••••••••••••••••••••••••••••• Page 5 
7.1 Autoswitch Board Installation 
7.2 Computer Port Cabling 
7.3 Data Port Cabling 
7.4 External Equipment Port Cabling 

8.0 Autoswitch Testing ••••••••••••••••••••••••••••••• Page 7 
8.1 Test Position 1 
8.2 Test Position 2 

Af~ 
!,.\I 

~Y 

(;' 



1.0 Introduction 

4r This manual is intended to provide the user all of the informa­
tion necessary to utilize the Autoswitch option to the Phoenix 
211 Disk Controller. 

( 

2.0 Autoswitch Functional Definition/Description 

2.1 The Autoswitch Assembly Option is used in conjunction with the 
Optional Data Port Interface of the Phoenix 211 Disk Controller. 
(Reference: Phoenix 211 Optional Data Port Manual) 

2.2 The Autoswitch option enables the Optional Data Port Interface 
of the Phoenix 211 Disk Controller to conduct data transfers 
with either computer memory or user supplied external equip­
ment under direct program control. 

2.3 The Autoswitch Option is in effect a programmable digital 
electronic switch, with two positions; Computer Port Enable 
and External Port Enable. 

2.3.1 Computer Port Mode. When the Autoswitch is in the Computer 
Port Mode, data transfers can be conducted between the com­
puter memory adn the Data Port Interface of the Phoenix 211 
Disk Controller. 

This permits the user to access data from and store data on 
any disks connected to the Phoenix 211 Disk Controller. 

2.3.2 External Equipment Mode. When the Autoswitch is in the Ex­
ternal Equipment Port Mode, -data transfers can be set up by 
the computer program, but all data transfers will take place 
between the user supplied external equipment and the Data 
Port Interface of the Phoenix 211 Disk Controller. 

This capability maximizes the total system throughput by 
eliminiating the necessity to transfer large amounts of bulk 
data from user external equipment to computer memory and 
thence from computer memory to the disk drive(s). 

2.3.3 Switch Position Control 

2.3.3.1 Program Control. The position or mode of the Autoswitch 
is programmable and may be changed by the execution of 
one computer instruction. (See Section 4. ) 

2.3.3.2 Manual Control. A Manual Control Switch is physically 
provided on each Autoswitch Assembly to permit direct 
manual control of the Autoswitch position or mode. 
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3.0 General Specifications 

3.1 Physical Size = 8~" X 15" Standard 

1.) 8~ X 15" Standard Hex Printed Circuit Board with Notch 
cut at connector locations A & B to permit board to be 
mounted in outside slots (1 & 4) of standard DEC 0011 
Systems Unit Assembly. 

3.2 Weight: 1.5 Lbs. excluding cables 

3.3 Power Requi.rements: 2.0 amps +5V+lO% VOC 
(Supplied by-computer or systems unit 
backplane) 

3.4 Environmental: Temperature and humidity tolerances exceed 
those required by the host computer system. 

3.5 Connector Cabling Requirements 

3.5.1 External Equipment Port = Connector J2 

3.5.2 Computer Data Port 

3.5.3 Phoenix 211 Data Port 

4.0 Programming Interface 

4.1 General 

= Connector Jl 

= Connector J3 

The programming of the Autoswitch is as simple as possible. 
One bit is provided, the state of which is controlled 
directly by the programmer, and which also determines the 
mode of the Autoswitch. 

4.2 

This bit can be both loaded and read. 
given in the following subsections. 

Autoswitch Control Re2ister (Typical 

15 8 7 6 

Further. specifics are 

Address - 164600) 

$f 
I 

Not Used 51 Not Used 
1 

Autoswitch Mode Control 
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4.2.2. Register Format Explanation 

4.2.2.1 The Autoswitch Mode Control (Bit 07) is the only bit used 
in the word. All other bits when the register is read 
will be zeros. 

4.2.2.2 The state of the Autoswitch Mode Control Bit directly deter­
mines the state of the Autoswitch Mode per the following: 

Autoswitch Mode Control 
Bit State 

$J 
I 

Autoswitch Mode 
Selected 

Computer Port 
External Equipment Port 

4.2.3 Initialization Mode. The Austswitch Mode Control bit is in­
itialized to the reset or Computer Port Mode state at system 
initialization. 

4.3 Timing Considerations - None 

The Autoswitch switches mode immediately upon command. 

5.0 Autoswitch Register Address Selection (Reference Drawing DI-016-02A, 
Sheet 2) 

5.1 The address of the Autoswitch Mode Control Register is completely 
manually selectable by staples at component locations 08 and 09 on 
the Autoswitch printed circuit board assembly. 

5.2 These staples are labeled AO-A12 and shown on Sheet 2 of logic 
drawing DI016-02A. 

5.3 The nominal staple settings shown represent a base address of 
164600. 

5.4 Table 1 shows the staples used to control the Autoswitch Register 
address and the corresponding assigned address bits. 

5.S Appendix A shows the block of addresses to be used for multiple 
Autoswitch Assignments. 
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TABLE 1 

Phoenix 211 Autoswitch 

Mode Control Register Address Selection 

(Reference D1016-02A Sheet 2) 

Address 

Al2 
All 
AIO 
A09 
A09 
A08 
A06 
A05 
A04 
A03 
A02 
AOI 

NOTE: 
1.) 

2. ) 

Bit Controllin9; 

Staple Removed = logic I 
Staple Inserted = logic _ 

- 4 -

Staele 

Al2 
All 
AIO 
A09 
A09 
A07 
A06 
AOS 
A04 
A03 
A02 
AOI 

Desi9;nation 
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6.0 Manual Mode Control of Autoswitch Mode 

6.1 A manually controlled switch is provided at the top left hand 
side of the Autoswitch printed circuit board assembly. 

This switch is provided to facilitate debugging and mainten­
ance of the Autoswitch by enabling an operator to manually 
force the Autoswitch into the External Equipment Port Mode. 

6.2 External Equipment Switch Position 

When the mode control switch is in the External Equipment posi­
tion, data will be transferred between external equipment sup­
plied by the user and the Optional Data Port Interface on Board 
2 of the Phoenix 200 Formatter irrespective of program commands. 

This is accomplished by unconditionally forcing control element 
C11 shown on Sheet 2 of D1016-01B to the set or External Equip­
ment state. 

6.3 Computer Port Switch Position 

When the mode control switch is in the Computer Port Position, 
data will normally be transferred between the computer memory 
and the Optional Data Port Interface on Board 2 of the Phoenix 
200 Formatter, unless the Autoswitch is specifically commanded 
to the External Equipment via a user program. 

In effect the Computer Port Switch position is the "normal" 
switch position and enables the Autoswitch mode to be controlled 
via user program commands. 

NOTE: 

If the Autoswitch Mode Control Switch is put into the "External 
Equipment Port" position and is then returned to the "Computer 
Port" position, the Autoswitch will remain in the External 
Equipment Port Position until a initialization Signal is issued 
by the host computer or the Autoswitch is specifically commanded 
to the "Computer Port" position via a user program. 

7.0 Phoenix 211 Autoswitch System Configuration and Installation 
(Reference Figure 1) 

Figure 1 shows the physical relationship between the Autoswitch 
and other elements of a Phoenix 211 disk subsystem. 

- 5 -



FIGURE 1 

AUTOSWI~CH SYSTEM CONFIGURATION 
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Phoenix 211 Autoswitch Manual 

AEl2endix B 

(-
Computer Port Connector (Jl) Signal/Pin Assignment 

PIN # SIGNAL NAME DIRECTION 

Jl GND 
J2 GND 
J3 GND 
J4 DB~L BI 
J5 DBIL BI 
J6 DB2L BI 
J7 DB3L BI 
JB DB4L BI 
J9 DB5L BI 

JlO DB6L HI 
JIl DB7L ----IiI NOTE: BI denotes 
J12 DB8L B1 BIDIRECTIONAL 
J13 DB9L BI signal 
J14 DBIOL BI 
J15 DBllL BI 
J16 DB12L BI 
J17 DB13L BI 
JIB DB14L BI 
J19 DB15L BI 
J20 

( 
J2l 
J22 
J23 
J24 WCROVFL TO FORMATTER 
J25 
J26 DMRDS'rB (L) TO FORMATTER 
J27 DMLDSTBfL) 'fO FORMATTER 
J28 
J29 
J30 
J3l 
J32 
J33 
J3il 
J35 
J3E:; DMREQlL) FROM FORMATTER 
J37 DMDIRL FROM FORMATTER 
J38 
J39 
JilO 
Jill 
Jil2 DMACKlL~ TO FORMATTER 
Jil3 DSKXFRD{L~ FROM FORMATTER 
Jilil 
Jil5 
J~b 
Jil7 

(~i Jila GND 
./ Jil9 GND 

J50 GND 



PIN # 

J3-1 
J3-2 
J3-3 
J3-4 
J3-S 
J3-6 
J3-7 
J3-S 
J3-9 

J3-10 
J3-11 
J3-12 
J3-13 
J3-14 
J3-15 
J3-16 
J3-17 
J3-1S 
J3-19 
J3-20 
J3-21 
J3-22 
J3-23 
J3-24 
J3-25 
J3-26 
J3-27 
J3-28 
J3-29 
J.3-30 
J3-31 
J3-32 
J3-33 
J3-34 
J3-35 
J3-36 
J3-37 
J3-38 
J3-39 
J3-40 
J3-41 
J3-42 
J3-43 
J3-44 
J3-45 
J3-46 
J3-47 
J3-4S 
J3-49 
J3-50 

Phoenix 211 Autoswitch Manual 

Appendix C 

Data Port Connector (J3) Signal/Pin Assignment 

SIGNAL NAME 

GND 
GND 
GND 

DBIL 
DB2L 
DB3L 
DB4L 
DB5L 
DB6L· 
DB7L 
DBSL ·1 
DB9L 
DBIOL 
DBIIL 
DB12L 
DB13L 
DB14L 
DB15L 

WCROVFL 

DMRDSTB(L) 
DMLDSTB(L) 

DMREQ(L) 
DMDIRL 

DMACK(L) 
DSKXFRD(L) 

GND 
GND 
GND 

DIRECTION 

BI 
BI 
BI 
BI 

. BI 
·BI 

BI 
BI 
BI 
BI 
BI 
BI 
BI 

. BI 
BI 

TO FORMATTER 

TO FORMATTER 
TO FORMATTER 

FROM FORMATTER 
FROM FORMATTER 

TO FORMATTER 
FROM FORMATTER 

NOTE: BI denotes BIDI­
RECTIONAL signal 

------------------------------_. ---- - ---------------- ----
--- --

'", / 

c 
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Appendix D 

( External Equipment Connector (J2) Signal/Pin Assignment 

PIN # SIGNAL NAME DIRECTION 

J2-1 GND 
J2-2 GND 
J2-3 GND 

DB~L BI 
DBlL BI 

J2-4~ ______ ~~~ ________________ ~~ ____ __ 
J2-5 
J2-6 DB2L 
J2-7 DB3L 
J2-8 DB4L 
J2-9 DB5L 

J2-10 DB6L 
J2-l1 
J2 -[2<-. ----=-:::-:; 

DB7L 
DB8j~ 

J2-r?3 
J2-f4'-----= 

DB 91, 
DBlot. 

BI 
BI 
BI 
BI 
BI 
BI 
BI 
BI ---_.,,-
BI 

J2-1~5 
J2-l~6~------~~~--------------~~-----

DBllL BI 
DB12L BI 
DB13L BI 
DB14L BI 

J2-17 
J2-1~8~------~~~----------------~~-----

J2-19 
J2-20 
J2-2l 
J2-22 

( ' J2-23 
J2-24 
J2-25 
J2-26 
J2-27 
J2-28 
J2-29 
J2-30 
J2-31 
J2-32 
J2-33 
J2-34 
J2-35 
J2-36 
J2-37 
J2-38 
J2-39 
J2-40 
J2-4l 
J2-42 
J2-43 
J2-44 
J2-45 
J2-46 
J2-47 
J2-48 

C .. ·.,·,J2-49 
,J2-50 

DB15L 

WCROVFL 

DMRDSTB(L) 
DMLDSTB(L) 

DMREQ (L) 
DMDIRL 

DMACK(L) 
DSKXFRD(L) 

GND 
GND 
GND 

BI 

TO FORMATTER 

TO FORMATTER 
TO FORMATTER 

FROM FORMATTER 
FROM FORMATTER 

TO FORMATTER 
FROM FORMATTER 

NOTE: 

1.) CONNECTOR USED ON 
AUTOSWITCH IS 
BERG 65268-011. 

2. ) REQUIRED USER MATCH-
ING CONNECTOR IS 
3M3433-l002 OR 
EQUIVALENT. 

3. ) BI denotes BIDI-
RECTIONAL signal 
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Appendix E 

External Equipment Port Required User Specifications 

. . JBCOMMENDED Il~TERFACB 
OPTIONAL DATA PORT 

Drivers, Receivers, Termination, and Cable 

SIGNAL LEvEL D~FINITION" . 

LEVELS: 
ALL SIGNALS ARE LOW , ACTIVE TRUE 
TRUB- LOW- 0.7 VDC @ 100MA 

FALSS-·BIGB- 3.SVDC 

DATA BUS DRIVERS/ RECEIVERS/ TERMINATION ~BIDIRECT~ONAL) 

CUSTOMER ~NTERFACB 

I 
I 

L._~ 

3~1 
-= I··: 

TI-75138 . 
AMD-AM26S1_ 
ar~valent 

1 . . 

I 
........ ~ . . .....• . ' .. --

~~-.- . 

. 1 

··L·~ 

POBMAT'l'BR. 

" 
... 

CONTROL.SIGNALS DluwRS/RECEIVERS/TERMINATION 

CUSTOMER/FORMATTER COSTOMBR/FOBMAT'l'ER . 

" 

100 

754~2B . 
or EquJ.va1ent-

r--­I ..' '+5 

I 100 

SIG-SP380. 
SIG-ST37 -= NAT-DNSS37 
or Equivalent_ 

!mcal-mENDED CABLE 0 
3M Part No. 3476/50, Plat Cable with Ground. Plane and Drain Wire ..... ~ 
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7.1 

7.2 

7.2.1 

7.2.2 

7.2.3 

----~. --_._-_ .. __ ... _. __ ..... 

Autoswitch Board Installation 

The Autoswitch Board is physically a standard "hex" printed cir­
cuit board with a notch in the A & B connector section. The 
board may be physically plugged into a standard small peripheral 
controller slot (SPC) in any PDPll computer or BAlIK Expansion 
Box backplane. Installation of the Autoswitch Board simply con­
sists of physically plugging it in to any available backplane 
slot after having first determined the mode control register 
address via staple selection as outlined in Section 5. 

computer Port Cabling (Jl) 

The Computer Port on the Autoswitch is physically provided by 
connector Jl on the Autoswitch Board. (Connector Jl is the 
rightmost connector on the top of the board. Reference Assem­
bly Drawing 01016-03) 

Jl, the Computer Port Connector is physically cabled to J3 of 
the Phoenix 211 Coupler Board and Jl of board 1 of the Phoenix 
200 Board 1 as shown on Figure 1., via Cable B/PL 1016-07A. 

Installation of the Computer Port Cable is accomplished by 
simply plugging the labelled cable connectors. 
into the matching connector receptables on the Autoswitch 
Board, 211 Coupler Board and Board 1 of the formatter. 

7.3 Data Port Cabling (J3) 

7.3.1 The common Data Port Interface of the Autoswitch is physically 
provided by connector J3 on the Autoswitch Board. (Connector 
J3 is the leftmost connector on the top of the board. Refer­
ence Assembly Drawing 01016-03) 

7.3.2 J3, the Data Port Connector is physically cabled to Jl of 
board 2 of the Phoenix 200 Formatter as shown on Figure 1 via 
cable 

7.3.3 Installation of the Data Port Cable is accomplished by simply 
plugging the labelled cable connectors into the 
matching connector receptacles located on the Autoswitch and 
board 2 of the Phoenix 200 Formatter. 

7.4 External Equipment Port Cabling (J3) 

7.4.1 The user External Equipment Port of the Autoswitch is physically 
provided by connector J2 on the Autoswitch Board. (Connector 
J2 is the center connector on the top of the board. Reference 
Assembly Drawing 01016-03) 

- 6 -



7.4.2 J2, the External Equipment Connector is to be physcially 
connected to user supplied external equipment as shown on 

~ Figure 1. 

r 

NOTE: 

1.) The user designed external equipment interface 
logic must conform to the Phoenix 211 Optional 
Data Port Interface electrical and signal timing 
specifications as outlined in the Phoenix 211 
Optional Data Port Interface Manual. 

2.) Appendix D defines the required physical connector, 
cable and signal pin assignments of user equip­
ment to be connected to this interface. 

8.0 Autoswitch Testing (Reference Figure 2) 

The Autoswitch may be tested completely using the standard 
supplied Phoenix 211 Disk Diagnostics and two cabling con­
figurations as shown in Figure 2. 

8.1 Test Position 1 - Computer Port Data Path Test 

8.1.1 In the Computer Port Data Path Test, the Coupler cable is 
connected to the Autoswitch Computer Port Connector and 
the Autoswitch is electrically switched to the Computer 
Port position. 

NOTE: 

This is the default mode of the Autoswitch. 

8.1.2 All data transferred between the disk and the computer is 
thus 90nstrainedto flow through the Computer Port of the 
Autoswitch and the. Optional Data Port Interface of the 
Phoenix 200 Formatter. 

8.1.3 The integrity of the Autoswitch Computer Port Data Path 
is verified by running Diagnostic Tests 0 - 25 as a single 
group. 

8.2 Test position 2 - External Port Data Path Te~t 

8.2.1 In the External Data Path Test the coupler cable is connected 
to the Autoswitch External Port Connector and the Autoswitch 
is electrically switched to the External Port position under 
direct program control •. 

NOTE: 

1.) The Autoswitch may be forced to the External 
Equipment Mode by putting the Manual Mode Control 
Switch located on the top of the Autoswitch Board 
to the External Equipment Position. 

- 7 -
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2.) The Autoswitch may be switched to the External 
Equipment Mode under control of the supplied 
Phoenix 211 Diagnostic Program by depositing 

1 in location AUTOSW of the program. ------
·8.2.2 All data transferred between the disk and the computer is 

thus constrained to flow through the External Port of the 
Autoswitch and the Optional Data Port Interface of the 
Phoenix 200 Formatter. 

8.2.3 The integrity of the Autoswitch External Port Data Path 
is verified by running Diagnostic Tests 0 - 25 as a single 
group. 

8.2.4 The Autoswitch External Port position is selected by 
depositing a "1" into the "Autoswitch" control memory 
location of the diagnostic program prior to initiating 
the test. 

- 8 -
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Appendix' A 

Au'to'switch Unibus' Addres's Assiqrune'nts 

Autoswitch unit No. Assigned Base Address 

1 164600 
2 164602 

3 164604 

4 164606 

5 164610 

6 164612 
7 164614 
8 164616 

9 164620 
;c 

10 164622 I 
·,",,0/ ') 

11 164624 
12 164626 
13 164630 

14 164632 

15 164634 

16 ' 164636 

17 164640 

18 164642 

20 164646 
21 164650 

22 164652 

23 164654 

24 164656 
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1. Purpose 

Phoenix 211 Disk Controller 

Multiple Computer Port Option 

The multiple computer port option enables up to four PDPll 
Computers to retrieve data from and store data on common 
storage module type disk drives connected to one Phoenix 
200 Disk Formatter. Access to the common formatter is 
provided on a selectable equal priority or controlled 
priority basis. 

2. Overview - (Reference Figure 1) 

3.0 

3.1 

Each PDPll Computer in a multiple computer disk subsystem 
contains a Phoenix 211 Coupler Board which physically 
interfaces the computer to the common formatter bus. 

The common formatter bus is "daisy-chained" from the 
formatter to each of the 211 couplers associated with each 
computer to be included in the disk system. The formatter 
interface is terminated at the last· 211 coupler board. 

Arbitration logic is contained within the formatter to 
insure that the common formatter resource is allocated 
to the connected computers on a request basis with 
failsafe timeout provisions. 

Operation 

General 

The common formatter is "shared" between all computers 
in the system on a mutual exclusive basis. Requests are 
made to the computer port arbitrator by each of the 
computers whenever disk operations are to be performed. 

The arbitrator fields all requests for the use of the 
formatter and assigns the formatter to the requesting 
computer ports on a equal or selectable controlled priority 
basis. 

Once the formatter has been assigned to a given port, 
the associated computer may use the formatter to conduct 
as many disk operations as desired. When the formatter 
is so assigned to one computer port in the system all 

1 
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other computer ports are prohibited from using the formatter. 

The formatter is normally released for use by other ports 
when the current assigned computer port removes its "request" 
signal at the conclusion of its disk operations. 

However, the arbitrator also monitors actual formatter 
usage and will automatically reassign the formatter to 
another port if no activity is detected on the currently 
assigned port within a selectable, predefined time interval. 

When the formatter is assigned to a requesting computer 
port by the arbitrator an interrupt is automatically 
generated to the associated computer by the 211 coupler 
board to facilitate system software. 

3.2 Detailed Operation 

3.2.1 

3.2.2 

Formatter Request Bit (Bit 5 of the 211 DCSR) 

Requests for use of the formatter by any computer port 
are initiated by setting the "Formatter Request" Bit. 

This Bit sets an internal control memory element which 
sends a unique request signal to the arbitrator. 

No further action can be taken by the programmer until the 
arbitrator assigns the formatter to his port, at which time 
the controller becomes ready and will generate an interrupt, 
if enabled. 

The Formatter Request bit must be set and the port 
be assigned as per above before any disk operations can 
be initiated. 

Computer Port Assignment 

1. 

2. 

3. 

The arbitrator utilizes a four state scanner and asso­
ciated control logic to allocate the common formatter 
to the maximum of four computer ports. 

When the formatter is unassigned, the arbitrator se­
quentially scans the request signals from the com­
puter ports. When a request signal is detected the 
scanner is stopped and the binary state is issued to 
all computer ports over two signal interfaces. 

Each computer port is assigned a strappable port 
number. (~-3). See Appendix A for staple selection. 

When the assigned port number is issued by the arbi­
trator, all requesting ports automatically compare this 
value with the associated preassigned physical port 
number. 

3 



3.2.3 

3.2.4 

3.2.5 

The requesting port associated with the matching 
preassigned port number then becomes ready, generates 
an interrupt to the host computer, and is free to 
initiate any and all appropriate disk transfers via 
the formatter. 

Formatter Release 

When all desired disk operations have been completed by 
the current assigned computer port, the formatter is 
released for use by other computer ports by resetting 
the Formatter request bit. 

This removes the associated port 
request signal to the formatter arbitrator, and causes 
the arbitrator to reassign the formatter to some other 
requesting computer port. 

Formatter Reassignment Priority Options 

Computer Port Formatter Requests may be serviced on a 
selectable equal priority or a controlled priority basis. 

If the equal priority option is chosen, the arbitrator 
scanner will always sequentially scan all of the computer 
ports for formatter requests. Hence, all computer ports 
have an equal opportunity to obtain formatter access. 

If the controlled priority option is selected, the arbi­
trator scanner will always be reset to state _ when re­
leased, and then sequentially scan the associated ports 
for new requests. 

Hence, this option a~signs the highest priority to port 
_ and the least priority to port 3. 

Automatic Timeout Port Reassignment 

The arbitrator contains a automatic timeout feature 
which will automatically reassign the formatter to 
another requesting port if no activity is detected on 
the currently assigned port within a selectable, prede­
fined interval. 

4 
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4.0 Physical Configuration 

4.1 Phoenix 211 PDPll Coupler 

One Phoenix 211 PDPll Coupler Board is required for 
each PDPll Computer that is to utilize the Phoenix 
200 Formatter. 

4.2 Phoenix 200 Formatter 

The common Phoenix 200 Formatter is packaged in one PDPll 
systems unit and may reside in anyone of the system 
PDPll computers. 

The formatter physically interfaces to the system disk 
drives. 

4.3 Coupler Cabling 

A shielded ribbon cable is required between the formatter 
and each cpu coupler card. 

5 



APPENDIX A 

MULTIPLE CPU STAPLE SELECTION 

1) To enable the Multi-CPU option 

A) Install W36 on Phoenix 200 Board 1 
B) Remove W22 on Phoenix 211 coupler card 

2) 211 Coupler Port Selection 

iPort W54 W55 W56 W57 W36 W37 W38 W39 

-- -- -- -- -- -- -- -
flY IN OUT OUT OUT IN OUT OUT OUT 

1 OUT IN OUT OUT OUT IN OUT OUT 

2 OUT OUT IN OUT OUT OUT IN OUT 

3 OUT OUT OUT IN OUT OUT OUT IN 

NOTE: On a given system each coupler must be assigned 

~ different port number. 

3) To enable the controlled priority option install W41 on 
Phoenix 200 Board 1. 

it' '~, 

IlY~ 
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1. Introduction 

Storage ~~dule media is not as perfect as Disk Drive Vendors 
would like it to be. The bit recording density of about 
6000 bpi is state of the art and requires a head flying 
height and coating thickness of about 20 micro-inches. 
(The figure for 2314 type packs is 60 micro-inches.) 

Practical testing has revealed that 100' of all unrecover­
able errors are one, two or three bit bursts. Disk Drive 
Vendors specify that a track shall not have more than ~ 
burst error and it, in turn, shall be no longer than 11 
bits long. Cylinder 0 (heads 0 and 1) shall have no errors. 
Also, there shall be no more than 30 correctable error 
tracks per 80 MB pack. 
Based on the above, a Storage Module Disk System has the ability 
to either bypass bad tracks or to perform error correction on 
them. One solution to the potential problem is an error 
correction scheme. 

2. Principles of Error Detection 

A checkword is appended to the message (data field) when the 
information is written on the disk. The checkword is obtained 
as the remainder when the message is divided by a carefully 
chosen number known as the generator polynomical. 

C N Bits .. 

E- H inf bits ~ +- (N-H) ~ 

The above figure shows a message of M information bits having 
added to it (N-H) redundancy bits. The redundancy bits are 
achieved as follows: 

Let 14 (X) equal the message polynomial. 
Let P(X) equal the generator polynomial. 

Hence, M(X) = Q(X) + ReX) where O(X) and ReX) are respectively 
the quotient and remainder following division. The quotient 
has no real significance and is discarded but R(X) becomes 
the (N-H) redundancy bits shown above. Hence, the total mess­
age (information plus redundancy) can be expressed as: 

(N-14) 
N(X) = X M(X) + R(X) 

= Q(X) P(X) 

If the received message can be divided by the polynomial 
P(X) without a remainder, then it has been received correctly 
and further action is not needed. 

------~--- --- ----~----
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Choice of Polyn~~jal 

The strength or weakness of a redundancy scheme is intimately 
tied to the choice of polynomial and this depends on the type 
of errors to be expected. Data transmission suffers from 
long burst errors. High-speed solid-state memories suffer 
from isolated single-bit errors. Rotating magnetic memories 
compromise between these two extremes and suffer from short 
bursts (1-3 bits). The polynomial chosen was a Fire Code 
and thus is of the following form: 

P(X) = P1(X) (XC + 1) 

Where P(X) is the generator polynomial for a Fire Code; this 
must have two properties. (1) P1(X) is a primitive (irreduc­
ible) polynomial of degree H and order E. (Note, the degree 
of a polynomial is defined to be the greatest pOlil1er of X in 
whhch the coeffici.ent is non-zero and E is defined t,o be 
(2 -1). (2) The parameter C must not be divisable by E. 

The above Fire code polynomial will have the following prop­
erties: (1) 'I'he length of the code, N, is equal to the least 
common multiple of E and C. This works out to be (2M-l)C. 
(2) The number of redundancy bits is equal to (M+C). (3) The 
number of information bits, r1, is equal to (2~"1-l) C- (r-HC) . 

The polynomial chosen for the Phoenix 211 Disk Controller is 
as follows: 

11 2 21 
P(X) = (X + X + "I) (X + 1) 

The degree of the P1 (X) portion is 11 and E is therefore 
equal to (2 11_1) or 2047. The length of the code is equal to 
(E-C) where C equals 21. Hence, code length equals (2047-21) 
bits. The number of redundancy bits is equal to (n + C) or 
(11 + 21). 

In summary, the above polynomial will support a record length 
up to 2680 words and each record will be followed by a 32 bit 
checkword. 

Error Detection and Correction Performance 
11 2 21 

The polynomial chosen was P(x) = (X + X +1) (X + 1) 
32 23 21 11 2 

= X + X +X +X +x +1 

This will detect two error burst of combined length 22, one 
error burst of length 32 and any odd number of errors. This 
will correct any single burst up to 11 bits long. 
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5. ProgrammingDetails 

The Phoenix 211 has an ECC (error correction code) capa­
bility which will detect and correct an error by reconstruct­
ing a portion of the data within the specified code word 
length, which is fixe~ The burst ECC code will correct 
an errOr which must fall within the specified length of 
the burst. The actual location of the burst within the 
~word (data field of a sector) is irrelevant. 

Any errors outside the specified burst length will be de­
tected but not corrected. The Ece hardware, in this case, 
will yield an Eec uncorrectable error. The Phoenix 211 
logic contains the hardware to find the burst within which 
the read error is included and determine the exact location 
of the burst within the data field. 

The ECe pattern register contains the actual error burst 
and the ECC positon register contains the address for de­
termining the actual location of the error burst within 
the data field. 

NOTE: The actual correction of the data field is done by 
the software with the help of the ECC position and 
Ece position and Ece pattern registers. 

6. ECC Register Formats 

(A) ECC Bit Position Register (764016) 

BPR BPR BPR BPR 
4096 2048 1024 

14 13 12 11 10 9 

Bit 

0-12 

Name 

Bit Position Address 
(Read Only) 

BPR 

7 

BP!< BPR BPR BPR BPR IBPR I BPR 

654 321 0 

Function 

Contains the exact location 
of the error burst within 
the data field following the 
completion of the error 
correction procedure. Upon 
completion of the ECC pro-
cess the formatter will load 
this register with the physi­
cal location of the firstbit of 
the ll-bit error burst. The 
position register will only 
be loaded if the ECC logic 
is enabled by having the Ece 
Inhibit Bit reset. 

It---': 
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Bit 

13-14 

15 

Name 

Not Used 
(Read Only) 

Uncorrectable ECC 
Error (Read Only) 

Function 

Always zeros 

Set when the conclusion of the 
error correction procedure in­
dicates that the error was an 
uncorrectable ECC error. Cleared 
by UNIBUS INIT, Formatter Clear, 
or a "GO" Bit. 

(B) ECC Pattern Register (764020) 

ECC ECC 
EC:C PAT PAT 
INHB , , , , 10 9 
15 14 13 12 11 10 9 

Bit 

0-10 

11-14 

~ 15 

Name 

ECC Pattern 
(Read Only) 

Not Used 
(Read Only) 

ECC Inhibit 
(Read/Write) 

ECC 
PAT 

8 
8 

.-
ECC ECCIECC ECC ECC ECC ECC EC 
PAT PAT [PAT PAT PAT PAT PAT PA 

7 
- 7 

6 5 4 3 2 l II 
6 5 4 3 2 1 

Function 

Contains the actual error burst 
available at the completion of 
the ECC internal to the formatter 
logic error correction process. 
These bits will be exclusive ORld 
with the eleven bits in error by 
software. The software will use 
the contents of the ECC ~osition 
Register to find the actual loca­
tion of the error burst in the data 
field, then the error burst itself 
will determine the bits in error 
within the II-bit field. 

Always Zeros 

Set when the software desires to 
inhibit error correction. If ECC 
Inhibit is set, error correction 
code is disallowed; if ECC Inhibit 
is reset, the error correction pro­
cess is allowed. Cleared by Unibus 
INIT, formatter clear, or by writ­
ing a zero. 

If a data error is detected at the 
end of the data transmission in 
the read mode with the ECC Inhibit 
Bit reset, the formatter will 
immediately go into the ECC correct­
ion process. Prior to beginning 
the correction process, the for­
matter \'1111 also set the CRC Error 



Function(Cont'd.) 

Bit (Bit 8 of the Error Status 
Register), which will remain set 
until a UNIBUS Init, formatter 
Clear, or a "GO" Bit is re­
ceived. 



APPENDIX A 

ECC DUAL HEADER FOR CDC SMD'S 9760, 9762, 9764, 9766 

Preamble ~~C HDR HDR GAP HDR HDR Preamble #:2 pat a DATA DATA POSTAMBLE I #1 1 1 CRC 16 2 2 CRC pync ECC(CRC) 
240 Bits 2 Bit 32 Bits 32 Bits ~eros 32 Bits 32 Bits 96 Bits ~Bit 4096 Bits 32 Bits 428 Bits I 

1 

~. ., ~ 



APPENDIX 8 

ECC Board I Switch Settings (300-03l-90X) 

Normal Operation 

K7-l ON 
K7-8 ON 
K7-2 ON 
K7-3 ON 
K7-7 ON 

E5-3 ON 
E5-7 ON 
E5-4 ON 
E5-5 ON 

All other switches OFF ...---- -

For Normal Operation with BeC with 256 Words/Sector 

K7-l ON 
K7-8 ON 
K7-2 ON 
K7-3 ON 
K7-7 ON 

06-2 ON 
06-5 ON 
06-7 ON 
06-8 ON 

E5-3 ON 
E5-4 ON 
E5-5 ON 
E5-8 ON 
E5-6 ON 

07-1 ON 
07-3 ON 
07-4 ON 
07-5 ON 
07-8 ON 

C2-l ON 
C2-7 ON 

All other switches OFF -- -
/' 

I 
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XYLOGIC OEM COMPONENTS GROUP, INC. 

42 Third Avenue 

Burlington, Massachusetts 01803 

ROM Bootstrap Board 

& 

Phoenix 211 Disk Controller Bootstrap Program 



1. General Description 

The Xylogic ROM Bootstrap Board is a quad sized printed circuit 
board which may be plugged into any standard small peripheral 
controller (SPC) I/O slots in any standard PDPll Unibus backplane. 

The ROM Bootstrap Board contains sockets to accommodate up to a 
maximum of 512 words of PROM program storage. 

2. Phoenix 211 Disk Controller Bootstrap Program 

2.1 The Bootstrap Program for the Phoenix 211 Disk Controller is con­
tained in two 32 x 8 Proms on the bootstrap printed circuit 
board. 

2.2 The Phoenix 211 Disk Controller Program starting address is 173700. 

2.3 The boot program utilizes disk drive unit ~ of a Phoenix 211 Disk 
Drive Subsystem. 

2.4 The program reads data absolute from sectors ~ and 1 (sector ~, 
head ~, cylinder ~) of unit ~ and transfers data obtained to com­
puter memory starting at absolute memory location zero. 

2.5 When the boot operation is successfully completed program control 
is transferred to absolute memory location ~. 

2.6 If an error is detected, the operation will be repeated. 

3. Phoenix 211 Dis! Controller Bootstrap Program Inst'allation Procedure 

3.1 Plug the XYLOGIC ROM Bootstrap Board Assembly into any available 
standard small peripheral controller I/O slot in the PDP1l computer 
or Expansion Box. 

Caution: Insure that all system power is off before 
plugging or removing any boards in system. 

" -.-."--,,.-~,,-.---
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3.2 Turn power on system. 

3.3 Verify proper operation of Bootstrap Board by checking proper 

ROM content via computer console. 

3.3.1 Set 173700 in Console Switch Register 

3.3.2 Momentarily Depress the Console "Load Address" Register 

Switch 

3.3.3 Momentarily depress the "Examine" Console Switch 

3.3.4 Observe that the contents of the Phoenix 211 ROM Boot­

strap Program memory location is the same as that 

specified on the Phoenix 211 Bootstrap Program Listing. 

3.3.5 Repeat steps 3.3.3 and 3.3.4 until all of bootstrap 

memory locations have been verified for proper content. 

4. Phoenix 211 Disk Controller Bootstrap Program operating Procedures 

4.1 Insure that disk drive unit ~ contains proper operating system 

disk pack, has power applied, and is enabled for use. 

4.2 Set 173700 in Console Switch Register 

4.3 Put Console "Enable/Halt" Switch in "Enable" position 

4.4 Momentarily depress the console "Load Address" Switch 

4.5 Momentarily depress the console "Start" Switch 

4.6 Absolute Sectors ~ and 1 of disk drive ~ will then be read, trans­

ferred to memory, and control transferred to absolute memory loca­

tion zero. 
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Phoenix 211 Disk Controller 

1.0 MAINTENANCE PHILOSOPHY 

The maintenance philosophy for the Phoenix 211 Disk Controller 
that appears to make the most sense for Xylogics and the ma­
jority of its customers is: 

1. Troubleshoot to the printed circuit board level 

2. Swap out any defective boards 

3. Have any defective boards repaired at the factory for a 
nominal charge. 

Execution of such a maintenance philosophy should result in 
minimizing customer down time and facilitate third party 
or customer service of equipment in the field. Accordingly 
all Xylogic documentation is geared towards isolation of any 
problems to the board level. 

-1-



2.0 PHOENIX 211 DISK SUBSYSTEM USER MAINTENANCE ALTERNATIVES 

2.1.0 GENERAL 

A Phoenix 211 Disk Subsystem consists of the Phoenix 211 Disk 
Controller and at least one disk drive. The disk controller 
is solid state and requires no preventitive maintenance, while 
the disk drive requires regularly scheduled preventitive main­
tenance in order to keep it operating. 

Three options are open to the user with respect to maintenance 
of a Phoenix 211 Disk Subsystem. 

Contracted Third Party Maintenance (ICE) 
On Call Maintenance (ICE/XYLOGICS) 
User Maintenance 

2.1.1 THIRD PARTY MAINTENANCE 

Third Party Maintenance of a Phoenix 211 Disk Subsystem is nor­
mally available through Iomec Customer Engineering, Incorporated 
(ICE). ICE has offices nationwide, and can provide service on 
a reasonable monthly contract basis for both the Phoenix 211 
Disk Controller and associated disk drives. Typically, a main­
tenance contract with ICE covers scheduled preventitive main­
tenance calls and parts and labor on repair calls. Third Party 
Maintenance is strongly recommended for small OEM and end users. 
Response time for contract maintenance is less than 8 hours. 

2.1.2 ON CALL MAINTENANCE 

On Call Maintenance is sometimes opted in lieu of contracted 
maintenance. On Call Maintenance can be obtained according to 
the following groundrules. 

1. Response Time: 

On Call Maintenance requests for service to ICE will be 
honored only after all outstanding requests for contracted 
service have been taken care of. On Call Maintenance re­
quests for service to Xylogics will be honored only in the 
event that service from ICE is not available in the cus­
tomer area. Such service will be scheduled at Xy1ogic's 
convenience. A user opting for On Call Maintenance must 
be willing to live with possible response times of 24-96 
hours, since he is at th~ bottom of ICE and Xylogic priority. 

2. Charges: 

Charges for On Call Maintenance visits are based on a time, 
materials, and expense basis. Hence, a customer will pay 
for all material, any and all travel expenses, and direct 
labor at a predefined rate. A Purchase Order number, to 
cover all such charges, will be obtained from any USer 
prior to making the service visit. 
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2.3 Considerations: 

A user who chooses to utilize On Call Maintenance, rather 
than Contract Maintenance is effectively betting that the 
equipment will be reliable to the point that the On Call 
costs will be less than the Contract Maintenance costs. 

Such a user must be willing to live with the slow response 
time and be willing to take the risk that it may cost him 
more if a catastrophic disk drive failure occurs. 

Thirdly, such a user must also assume the responsibility 
for seeing that the proper disk drive preventitive main­
tenance procedures are followed or he can be guaranteed 
of a catastrophic disk drive failure. 

2.1.3 USER MAINTENANCE 

2.1.3.1 

2.1.3.2 

In User Maintenance the user assumes complete maintenance re­
sponsibility for the Phoenix 211 Disk Subsystem. To perform 
maintenance properly, the user must have both capable trained 
personnel and proper maintenance equipment. 

SPARES AND MAINTENANCE EQUIPMENT REQUIREMENTS 

A list of the required equipment necessary for the mainten­
ance of both the Phoenix 211 Disk Controller and a Control 
Data Corp. 9762, 80 Megabyte Disk Drive are listed in Appen­
dix A. Note that the capital outlay for spare parts and 
main:::enance equipment is in excess of $8000.00. 

TRAINED PERSONNEL REQUIREMENTS . -,~ 

The most important ingredient in a user maintenance program 
is the availability of capable personnel who have a systematic 
approach to problem solving, and who have been properly trained 
on, and are familiar with both t·he Phoenix 211 Disk Controller 
and user associated disk drives. 

Training of personnel on the disk controller and associated 
disk drives requires two weeks, with one week being spent on 
each. Use of untrained user personnel, no matter how capable, 
to maintain a Phoenix 211 Disk Subsystem is not recommended. 
Such individuals will not be able to get the job done properly, 
even if provided with a-IOO% complement of spares and mainten­
ance equipment, and are likely to induce failures into a sub­
system, by abusing the equipment physically, and/or electrically. 
An untrained field service engineer is worse than no field ser­
vice engineer. We are all too familiar with the true war stories 
of personnel who are "experts" at taking apart equipment, but 
who, under no circumstances can put it back together again and 
make it work. 
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2.1.3.3 CONSIDERATIONS 

Assumption of maintenance responsibility by the user is not 
to be taken lightly or without serious consideration of the 
economics involved. If the field service engineer were to 
be dedicated to Phoenix 211 Subsystems, it would take a total 
of 12 Disk Drives and 6 Phoenix 211 Disk Drives to break even, 
in terms of paying for labor, parts, and equipment. 
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3.0 

3.1 

3.2 

PHOENIX 211 DISK CONTROLLER 

MAINTENANCE TOOLS 

Disk Diagnostic Program 

The chief maintenance tool provided by Xylogics is the Phoenix 
211 Disk Diagnostic Program. This program is designed with the 
Philosophy that nothing in the disk controller operates prop­
erly, and it attempts to prove just that. 

The Disk Diagnostic initially exercises the smallest amount of 
disk controller logic possible to determine proper operation. 
Once proper operation has been verified, this logic is then 
used to exercise additonal logic. This process is then re­
peated until all of the disk controller logic has been tested. 

A natural byproduct of this approach is that the logic being 
exercised in any test or subtest can usually be readily ident­
ified. 

Disk Diagnostic Program Manual 

The Phoenix 211 Disk Diagnostic Program Manual provides the 
user with complete instructions on how to operate the Phoenix 
211 Disk Diagnostic Program in addition to specific details on 
what functional logic is being exercised by each test, and on 
what board(s)the logic is phYf?ically contained on are provided. 

The intent is to enable the user to determine what functional 
logic is inoperative, and what board(s) are suspect by running 
the diagnostic program and noting what specific test and sub­
test an error occurs on. 

3.3 Functional Logic Partitioning Guide 

For those users who desire to become involved in troubleshoot­
ing to the component level a functional logic partitioning 
guide is provided which identifies each functional logic block 
by name, physical board where it is located, and a drawing 
sheet reference. 

3.4 Documentation Conventions Glossary 

A documentation convention glossary is also provided, which 
explains in detail all documentation conventions and symbology 
utilized by Xylogics in the Phoenix 211 logic drawings. 
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This glossary should go a long way towards minimizing the 
amount of user time required to familiarize himself with 
the hardware for maintenance purposes. 

3. 5. Hardware Documentation Package 

A complete hardware documentation package is supplied with 
each Phoenix 211 Disk Controller. This hardware documen­
tation package includes: 

Logic Drawings 
Assembly Drawings 
Parts Lists 
Wiring Lists 
Drawing Directory 

Care has been taken to maximize the amount of information pro­
vided to the user by functionally partitioning, labeling, and 
adding notes wherever appropriate to all logic drawings. 

3. 6. Operators Manual 

An operator's manual is provided which covers all topics from 
physical unpacking, installation, and checkout to providing de­
tailed descriptions of each user defined parameters, and in­
structions on how to change such parameters. 

The operator's manual provides an insight into the myriad of 
options provided by the Phoenix 211 Disk Controller to the 
user, as well as an insight into how the parameters are logic­
ally implemented in the disk controller. 

The Phoenix 211 operator's manual is recommended reading for 
those users intending to perform their own component level 
maintenance. 

3. 7. Phoenix 200 Formatter Interface Manual 

The Phoenix 211 Disk Controller physically consists of the 
Phoenix 200 Disk Formatter and the Phoenix 211 Interface Board. 

The Phoenix 200 Disk Formatter is equipped with a standard 
interface which is adapted to the PDP-11 Unibus by the Phoenix 
211 Interface Board. (The Phoenix 200 Formatter has been inter­
faced to many other computers as well) 

The Phoenix 200 Formatter Interface Manual describes in detail 
the signal, electrical, and timing relationships required to 
cause the Phoenix 200 Disk Formatter to perform the required 
disk data transfer operations. 

This manual is likewise, recommended reading material for those 
users interested in performing their own component level main­
tenance. 
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4.0 PHOENIX 211 DISK SUBSYSTEM MAINTENANCE DON'TS 

1. Do not touch any hardware associated with the disk controller 
or disk drive without first analizing fault symptom, as defined 
by supplied diagnostic program. 

2. Do not remove any printed circuit board of disk controller or 
disk drive without first turning power off. 

3. Do not, under any circumstances, take down another working sys­
tem-rn order to attempt to isolate a fault in a defective system. 
More often than not, two defective systems will result. 

4. Do not, under any circumstances, randomly substitute spare boards 
into-a defective system. More often than not defective system 
will not be fixed and disposition of spare boards will be com­
promised. 

5. Do not substitute more than one spare board at a time into a 
Phoenix 211 Disk Subsystem. Changing more than one board at a 
time does not facilitate fault isolation to the board level and 
increases the proba.bi1ity of inducing additional faults into the 
system, by inserting boards into the wrong backplance locations 
(particularly on the disk drives) . 

6. Do not attempt to diagnose a disk subsystem problem using any 
type of operating system or with any valued data pack on any 
of the disk drives connected to the disk controller. Use of any 
data pack on a suspect disk subsystem will more likely than not, 
result in the loss of data contained on any such pack, and will 
not provide any useful diagnostic information. 

7. Do not call Xylogics for assistance if a disk subsystem problem 
occurs, until after the supplied disk diagnostic program has been 
run and the following information can be supplied to Xylogics 
personnel. 

Failing Test Number 
Failing Subtest Number 
Actual Erroneous Test Data Obtained 
Reference Test Data 
Failing Program Count Value 
System Configuration 

Computer Model 
Memory Capacity 
Other peripherals on System 
Position on Bus of Phoenix 211 Interface Board 

Disk Drive Type and Model 
Number of Disk Drives 

Telephone calls indicating such system failure symptoms as "FAILED TO 
BOOT", "HOME BLOCK READ ERROR", etc. have no significance to Xylogics 
personnel and are a waste of time and money. 
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Phoenix 211 Disk Controller 

Maintenance Manual 

5.0 COntroller Physical Organization and IDgic Partitioning 

5.10 General 

The Phoenix 211 Disk Controller physically consists of a total of 
five hex 8~1I x 15 11 printed circuit boards compatible with any 
standard DEC backplane assembly. 

5.20 Phoenix 200 Formatter 

5.2.1 Four of the printed circuit boards are mounted in a supplied four 
slot systems unit type backplane assembly. 

5.2.2 The systems unit backplane assembly can be mounted directly in any 
standard computer or BAllK Expansion Chassis which physically has 
room. 

5.2.3 Power for the backplane assembly and associated printed circuit 
boards is provided by the host computer or expansion box, and a 
power harness to connect to the power distribution connector of 
the host is also supplied. 

5.2.4 The four boards and backplane assembly constitute the Phoenix 200 

( 

Formatter which is also sold as a separate product by xylogics. ..,,/ 

5.2.5 The four printed circuit boards comprising the Phoenix 200 For-
matter are identified as simply "Phoenix 200 Formatter Board 1,2, 
3, or 4" in all associated documentation. 

5.2.6 The Phoenix 200 Formatter is not physically tied to the host PDPll 
Computer Unibus. ---

5.2.7 Each pin of all connectors on a given I/O slot of formatter back­
plane assembly is bussed to the same pin on all of the other three 
I/O slots of the backplane assembly. 

Hence any Formatter board ~ be plugged into any ~ slot of the 
backplane assembly to faci11tate maintenance operat1ons. 

5.30 Phoenix 211 Coupler (PDP11 Interface Board) 

5.3.1 The fifth printed circuit board assembly, the Phoenix 211 Coupler, 
is used to interface the Phoenix 200 Formatter to the PDPll Unibus. 

5.3.2 The Phoenix 211 Coupler Board occupies one standard hex Small Per­
ipheral Controller (SPC) I/O slot available in any DEC PDPll com­
puter or expansion chassis, and is connected to the Unibus or said 
computer. 

-8-
c·~. 



( 

5. 3.3 The hex I/O slot used for the Phoenix 211 Coupler Board must be 
altered to allow the DMA Non Processor Grant Signal to pass ser­
ially through the board as specified in the installation instruc­
tions. 

NOTE: In most cases the alteration consists of cutting one wire 
on the I/O slot backplane. 

5.3.4 The Phoenix 211 Coupler Board is physically connected to the 
Phoenix 200 Formatter via a 50 conductor shielded ribbon cable 
provided for that purpose. 

5.4.0 Physical Logic Partitioning 

The total logic of the disk controller has been physically parti­
tioned on a functional basis to achieve modularity and flexibility. 

The following sheets provide a tabulation of the functional logic 
blocks contained on each of the five controller printed circuit 
board assemblies, as well as logic drawing sheet reference to facil­
itate controller maintenance. 
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Phoenix 211 Disk Controller 

Physical Logic Partitioning 

Phoenix 211 PDP11" Interface Board 

The following functional logic blocks are physically contained on 
the Phoenix 211 PDP11 Interface Board. (Reference Logic Drawing 
D1025) 

Functional Logic Block 

1) Unibus Data Bus Buffering Logic 
2) Unibus Address Bus Buffering Logic 
3) Interrupt Vector Logic 

4) Interrupt Priority Selection Logic 
• 

5) Unibus Control Signal Buffering Logic 
6) Unibus DMA Control Logic 
7) Unibus Interrupt Control Logic 
8) DMA Throttle Logic 
9) Main Bus Address Register 

10) Strip Option Address Register 
11) Strip Control Logic 
12) DMA Word Count Register 
13) Register Address Decode Logic 
14) Formatter Interface Logic 

-10-
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1 

1 

2 
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Phoenix 211 Disk Controller 

Physical Logic Partitioning 

Phoenix 200 Formatter Board 1 

(Non Queue) 

The following functional logic blocks are physically contained on 
Board 1 of the Pheonix 200 Formatter. (Reference Logic Drawing 
01032) 

Functional Logic Block Drawin<] Sheet Reference 

1) Formatter Coupler Interface Logic 1 

2) Formatter Register Address Control Logic 1 

3) Formatter Interrupt Request Logic 1 

4) Command & Status Register 2 

5) General Error Logic 2 

6) Error Register 2 

7) Multiple Computer Arbitrat.ion Logic 3 
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Pheonix 211 Disk Controller 

Physical Logic Partitioning 

Phoenix 200 Formatter Board 2 

The following functional logic blocks are physically contained on 
the Pheonix 200 Fo~matter Board 2. (Reference Logic Drawing 
Dl033-0l) 

Functional Logic Block 

1) Seek Logic 
2) Disk Status Register 
3) FIFO Transfer Request Delay Logic 
4) Data Late Error Detection Logic 
5) DMA Request Control Logic 
6) Even, Odd FIFO Memories 
7) Optional Data Port Interface 
8) FIFO Read Data Multiplexing Logic 

9) FIFO Write Data Multiplexing Logic 
10) FIFO Write/Read Control Logic 

11) Serial to Parallel Data Conversion 

a.) Data Shift Register #1 
b.) Data Shift Register #2 

c.) Shift Register Data Multiplexer 

12) Data Shift Register Control Logic 
13) Write Check Error Logic 

-12-
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Phoenix 211 Disk Controller 

Physical Logic Partitioning 

Phoenix 200 Formatter Board 3 

The following functional logic blocks are physically contained on 
the Pheonix 200 Formatter Board 3. (Reference Logic Drawing 
Dl034-0l) 

Functional Logic Block Drawing Sheet Reference 

1) CRC Generation & Check Logic 1 

2) Self Test Logic 1 

3) Bad Sector Ident Detect & Skip Logic 1 

4) Sector Write Protect Logic 1 

5) Header Check Logic 1 

6) Disk Sequencer Logic 3 

7) Disk Word Count Register 4 

8) Sequencer Word Count Logic 4 

9) Controller Busy/Done Logic 

10) Seek Start Logic 

11) Servo Offset Done Delay Logic 

12) Linkage Strip \o'lord Count Logic 

4 

4 

4 

4 

13) Unit, Sector, Head Register 5 

14) Maximum Sector Detect Logic 5 

15) Maximum Head Detect Logic 5 

16) Head and Cylinder Incrementation Logic 5 

17) Command Decode Logic 2 

18) End of Sequence Control Logic 2 

19) Sector Coincidence Enable Logic 2 

20) Maintenance Panel Switch Write Protect Logic 2 

21) Maintenance Panel Indicator Logic 2 
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Phoenix 211 Disk Controller 

Physical Logic Partitioning 

Phoenix 200 Formatter Conotrol DOata Corp. Compatible Board 4 

The following functional Logic Blocks are physically contained on 
Board 4 of the Phoenix 200 Formatter. (Reference Logic Drawing 
D1035) 

Functional Logic Block 

1) Power Fail Detect Logic 

2) Disk Control Bus Logic 

a.) Control Data Bus Drivers 

b.) Tag Bus Drivers 

c.) Cylinder Tag Logic 

d.) Head Tag Logic 

e.) Control Tag Logic 

f.) Tag Timing Logic 

Drawing Sheet Reference 

1 

1 

3) Miscellaneous A Cable Disk Interface Logic 1 
a.) Fault 

b.) Seek Error 

c.) On Cylinder 

d.) Unit Ready 

e.) Unit Select ., 1 

f.) Port Busy 

4) Physical Port. Radial Cable Disk Interface 2 

5) Physical Port 1 Radial Cable Disk Interface 2 

6) Physical Port 2 Radial Cable Disk Interface 2 

7) Physical Port 3 Radial Cable Disk Interface 2 

8) Sector Coincidence Detector 3 

9) Cylinder Address Register 4 

10) Maximum Cylinder Detect Logic 4 

11) Header Control Logic 4 

12) Port _-3 Sector Count Logic 5 

13) Sector Count Multiplexing Logic 5 

14) Sector Interleaving Logic 5 

15) Data and Clock Multiplexing Logic 5 
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XYLOGIC OEM Components Group, Inc. 

42 Third Avenue 

Burlington, Massachusetts 01803 

617-272-8140 

6.0Documentation Standards and Conventions 

6.1.0 General 

Standard documentation standards are utilized on all of the logic 
drawings provided in this manual in order to convey as much infor­
mation as possible to the user. 

The following sections of this document are devoted to defining 
the standards used. 

6.2.0 Backplane Signal Identificat.ion Symbol 

6.2.1 All logic signals corning from or going from a printed circuit 
board to the backplane assembly via any of edge connectors are 
identified on the logic drawings with diamond symbol «». 

6.2.2 The connector and pin number by which any such si'gnal is to be 
interfaced to the backplane assembly is contained above the 
diamond symbol enclosed in square brackets. 

Example: <> @S] t"--Connector and pin No. 

6.3.0 Ribbon Cable Connector Identification Symbol 

6·3.1 Ribbon Cable Connectors, if used, are normally contained on the 
top of a printed circuit board assembly. 

6·3.2 If more than one such connector is used on a printed circuit 
board, the rightmost connector (when viewing the board from the 
component side) is labeled Jl. Subsequent connectors moving to 
the left are labeled J2, J3, etc. 

6.3.3 Pine 1 of any ribbon cable connector is located on the left side 
of the connector when viewed from the component side of the board. 

6. 3.4 Any signal going to or coming from a ribbon cable connector is 
identified by the symbols », >,or >< in conjunction with the 
connector number, pin number, and signal name. 

-15-



An example of a signal going to a ribbon cable connector is 
as follows: 

» J3-34 READH 

6.3.4.1 If a ribbon cable edge connector is the source of a signal, 
the connector symbol, connector number, pin number and sig­
nal name will appear to the left of the point where it is 
used. 

6.3.4.2 If a ribbon cable edge connector is a load for a signal 
generated on a board, the connector symbol, connector num­
ber, pin number, and signal name will appear to the right 
of the source for the signal. 

6.4.0 Signal Name Conventions 

6.4.1 Signal Active State Designation 

The active state of any named signal appearing on any supplied 
logic drawings may be readily determined by examining the sig­
nal name associated with the signal. 

The last character of the signal indicates the active state of 
the signal per following: 

6.4.1.1 Case 1 - Signal Source is Non Memory Logic Element 

If the source of a signal is a gating logic element the last 
character of the signal name will be an H or L depending on 
whether the signal is active when in the logic 1 state or 
logic J state respectively. 

6.4.1.2 Case 2 - Signal Source is Memory Logic Element 

If the source of a signal is a memory element such as a flip 
flop, the last character of the signal name will be (1) or 
(J) depending on whether the signal is active when the mem­
ory element is set or reset respectively. 

6.4.2 Signal Name Philosophy 

6A.2.l A signal will normally be named if it is used on more than 
one sheet of logic drawings, or if it is used so many times 
on one sheet such that it cannot be interconnected without 
"cluttering up" the drawing. 

6A.2.2 Signal names, when used, will normally be limited to 7 char­
acters or less, and will reflect as close as possible, the 
operation or function of the associated ~ignal. 

-16-
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6.5.0 

6. 5.1 

Signal Sheet Cross Referencing 

Signals appearing on the supplied logic drawings fit into three 
categories not previously discussed. By noting the conventions 
used in signal cross referencing, the user may quickly determine 
whether a signal has additional loads on the same or other sheets 
of the logic drawings. 

If a signal is used elsewhere on the same sheet, the signal 
name is appended to the end of a straight line at the signal 
source. An example of this is: 

6. 5.2 If a signal is not used anywhere else on the current logic sheet, 
but is used on other sheets, a circle is appended to the end of 
a line at the right of signal source, and all other sheets where 
the signal is used are identified in parenthesis immediately 
above the circle. 

An example of this signal cross reference is: 

J=l--.. _--.., 
.. ../' 

b·· 
(SHT 4,5) 

"()READL 

READL is not used anywhere else on sheet, but is used on sheets 
4 & 5. 

6. 5.3 If a signal is used elsewhere on the same sheet, and also used 
on other sheets,a solid circle is appended to the end of a line 
at the right of the signal source, and all other sheets where the 
signal is used are identified in parenthesis immediately above 
the solid circle. 

An example of this signal cross reference is: 
J 1 (SHT 4,5) 
./·L..../ 0-·----··-. READL 

READL is used elsewhere on logic sheet as well as on sheets 4 & 5. 

6.6.0 Logic Symbology 

6.6.1 Logic symbols used in all supplied documentation are industry stand­
ard and are used in a manner conducive to making the logic prints 
easy to understand. 

6.6.2 AND/OR Interpretation 

Logic elements, particularly gating elements may be drawn as either 
an "AND" or as an "OR" function. In all supplied documentation, a 
gating element will be drawn as either an "AND" or "OR" function as 
appropriate, to best convey the logical function being implemented. 
Hence a standard 7400 NAND Gate may be drawn as: 
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A. ) AH 7400 

BH *D0~.-.-. CL ~L = AH'B~ 
or 

B. ) AL 7400 

BL~--CH lEOH = AL + ~ 

L = Active State = Logic ~ 
H = Active State = Logic 1 

6.6.3 MSI, LSI Symbology 

Medium scale and large scale integrated circuit devices used are 
symbolically shown as a rectangular box with the suppliers func­
tional notation inside the box next to the associated circuit pin. 

6.6.4 Manufacturer's Part Number Listing 

The common manufacturer's part number is located prominently in­
side or outside any logical device used to facilitate cross refer­
encing and user understanding of any questionable device function. 

6.7.0 Printed Circuit Board Component Orientation 

Integrated circuit components for most boards supplied are organized 
on a grid basis. 

6.7.1 The component grid supplied consists of both rows and columns. 

6.7.2 A component is assigned a grid address based on the row column 
coordinates associated with its location per the following: 

6.7.2.1 Row Coordinate 

The integrated circuit components are normally organized hori­
zontally into 10 rows on a hex sized printed circuit board. 
These rows are assigned A,B,C,D,E,F,G,H,J,& K with the "A" row 
being just above and covering the six backplane edge co~nectors. 

6.7.2.2 Column Coordinate 

The integrated circuit components are normally organized verti­
cally into 12 columns on a hex sized printed circuit board ident­
ified as 1-12. The columns are assigne~ consectutive1y right 
to left with column 1 being at the right hand side of the board 
when-vIewing the component side of the board with the board verti­
cal and resting on the backplane edge connectors. 
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6.7.2.3 

( 

( 

Component Location Designation 

The location designation of any component appearing on all 
documentation is determined by the row coordinate followed 
by the column designation. 

Hence, the location designation of the component appearing 
on the extreme lower right hand corner of printed circuit 
board is "AI" while the location designation of the compon­
ent at the extreme top left hand corner of the printed cir­
cuit board is "KI2". 
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Phoenix 211 Disk Controller 

Maintenance Manual 

7.0 Required Test Equipment 

The following equipment is required to test and maintain the Phoenix 211 
Disk Controller. 

Item -
1 
2 
3 
4 

5 

6 

7 
8 
9 

10 
11 
12 
13 

Quantity 

1 
1 
1 
3 

1 

1 

1 
1 
1 

AIR 
AIR 

1 
AIR 

Equipment Descr"iption 

PDPII Computer with a mimimum of 8192 words of memory 
DEC W984 Quad Extended Height Extender Board 
DEC W987 Double Extended Height Extender Board 
Pomona 3916 Dip Clip - 16 pin dual inline integrated 
circuit test clip or equivalent 
Tektronix 453 Dual Channel Oscilloscope with external 
trigger, XlO Probes, or equivalent 
WTCPN Weller Controller Temperature Soldering Iron 
or equivalent 
"Micro-Shear" 175 Flush Safety Cutter or equivalent 
Xcelite 4lCG Needle Nose Pliers or equivalent 
Precista T-2C Solder Removal Tool or equivalent 
Alpha 815 Flux or equivalent 
Service Chemical D-Sol F-13 Defluxer or equivalent 
Solder Removal Co. Insertic '880 Insertion ~ool 

or equ1valent 
Solder, 63/37 Rosin Core 

-20-
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PHOENIX 211 DISK CONTROLLER 

MAINTENANCE MANUAL 

8.0 RECOMMENDED SPARES 

8.1. 0 PHOENIX 211 SPARES LIST 

Interface 
Board 1 Standard 
Board 1 with Command Queue 
128 Word Buffer Board 2 
512 Word Buffer Board 2 
Board 3 
CDC Board 4 
Calcomp Board 4 
Cables & Terminator 

8.2.0 CDC 9762 DISK DRIVE SPARES LIST 

Field Exerciser for Disk Unit 
First Level Spares for CDC 9762 

1 head, 1 set of boards, tools 
Alignment Pack 

-21-

PRICE 

$1000 
1150 
2000 
1000 
1300 
1000 
1200 
1200 

500 

3200 
3500 

1750 



PHOENIX 200 DISK CONTROLLER 

9.0 MBTF Prediction Calculations 

9.1 Reference Used 

Reliability calculations were made using the MIL-HDBK 
2l7B, Parts Count Prediction Method. 

9.2 Reliability Prediction Formula 

The formula used to predict reliability MBTF is: 

AEquip <'ian Ni ( "G 11. ) i == . ,,:i=l Q 
AEquip failure 

6 
Where: -Total rate of ( /10 hr) 

). 
G = Generic failure rate for ith part 

I Q = Quality factor for ith part 

Ni = Quantity of ith part 

n = Number of catagories 

NOTE: Only Failures which cause non-operation were in­
cluded. 

9.3 Disk Controller Configuration 

The Phoenix 211 Disk Controller configuration used in 
the reliability prediction calculations was as follows: 

Phoenix 211 Interface Board 
Phoenix 200 Board 1 
Phoenix 200 Board 2 
Phoenix 200 Board 3 
Phoenix 200 Board 4 
Phoenix 211 Autoswitch Board 
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.9.4 

9.4.1 

9.4.2 

9.4.3 

9.4.4 

9.4.5 

9.4.6 

9.4.7 

Calculation Summary 

For the 211, with interface and autoswitch, the calcula­
tions are as follows: 

Component Failures F/l06 hours 

Integrated Circuits 88.98 

Capacitors 12.48 

Resistors .85 

Connectors, edge 3.13 

Connectors, right angle .625 

Other .509 

Total: 106.074 

Failures/l06 hours 

9.5 Predicted MBTF 

The net result is a predicted MTBF of 9500 hours. 
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Phoenix 211 Disk controller 

Maintenance Manual 

10.0 Data Flow 5eqUenoe 

10.1.0 Nonnal Disk Write SE!quenoe 

10.1.1 When write operation is initiated data is transferred a word at 
a time via DNA through 2:1 Multiplexer into Latch register pre­
ceding FIFO memories. 

10.1.2 All odd data words are transferred from the latch register into 
FIFO Memory '1. 

10.1.3 All even data words are transferred from the' latch register into 
FIFO Memory '2. 

Such DMA transfers will continue until both FIFO memories are full 
arunti1 the DNA Word Counter overflows. 

10.1.4 When disk controller is in synchronism with the disk drive and the 
beginning of the sector data field is reached, data is transferred 
in parallel from the two FIFO memories to one of the two shift reg-
isters. . 

10.1.5 Data is then shifted serially from one of the shift registers to 
the disk. 

10.1.6 Data Words are alternately loaded into Shift Register '1 and then 
Shift Register '2. 

10.1.7 When the contents of one shift register are being transferred to 
the disk, the other shift register is loaded from the FIFO mem­
ories with the next word to be transferred. 

10.1.8 The Disk Word Count Register is incremented once for each word 
transferred to the disk. 

10.2.0 Nonnal Disk Read SE!quenoe 

10.2.1 Data is received serially from the disk drive and into one of the 
two serial shift registers. 

10.2.2 When a 16 bit data word has been accumulated, the serial data bit 
stream is diverted to the other shift register and the data word 
collected is transferred in parallel to one of the two FIFO 
Memories. 

The Disk Word Count Register is incremented once for each word that 
is·;:'x:~ceived from the disk • 

. ~ ,,: 
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lQ.2.3 Normally all odd data words are formed in Shift Register #1 and 
stored temporarily in FIFO Memory #1 while all even data words 
are formed in Shift Register #2 and stored temporarily in FIFO 
Memory #2. 

10.2.4 When the presence of data is detected in either FIFO, DMA re­
quests are initiated to the host computer. 

Data Words are extracted alternately from the two FIFO memories 
until either the Dl1A word Count Register overflows or the FIFO 
memories are empty of all disk data. 
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PHOENIX 211 DISK CONTROLLER 

Data Paths Block Diagram 

Figure 1 
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Phoenix 211 Disk Controller 

Interface Board Simplified Block Diagram 

Figure 2 
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11.0 Hardware Documentation 

11.1 The following sections of this manual contain all of the 
hardware 'documentation for the Phoenix 211 Disk Controller. 
For each major Phoenix 211 Sub Assembly the .fo11owing doc­
umentation is provided: 

Parts List 
Assembly Drawing 
Wiring Lists· 
Logic Drawings • 

• Where appropriate. 

11.2 The first section contains an overall drawing Directory 
or "Phoenix 211 Family Tree", for the Phoenix 211 Disk 
Controller. 

11.3 The major Phoenix 211 Subassemblies organized in order of 
presented in this manual are as follows: 

1. Phoenix 211 Interface Board 
2. Phoenix 200 Board 1 
3. Phoenix 200 Board 2 
4. Phoenix 200 Board 3 
5. Phoenix 200 Board 4 
6. Phoenix 200 Systems unit 
7. Phoenix 211 Interconnect Cable 
8. Disk Drive A Cable 
9. Disk Drive B Cable 

10. Phoenix 211 Autoswitch Board 
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ECC LOGIC DESCRIPTION 

I Error Correction Code Logic Block Diagram Discussion 

Figure 1 is a block diagram of the circuits used to implement error correction 
processing within the Formatter. The circuits on this diagram can be looked at as 
performing three separate functions, all related to error correction code processing. 

1. Generation of a 32-bit ECC redundancy code during write operations. 
This information is written serially on the disk immediately fol­
lowing the 256 word data field (Figure 2). 

2. Checkout of the ECC redundancy field during read operations to detect 
the possible presence of a data check error. The check is made by 
ANDing together the low order 21 bits of the ECC register and looking 
for a zero status. 

3. Entry into the error correction process on detection of a data check 
error indicated by the fact that the low order 21 bits of the ECC 
register are not zeros. This has two immediate effects with respect 
to the Phoenix 211 Interface lines: 

The DONE (INTRL) signal normally inserted at the end of a transfer 
is inhibited or delayed until completing error correction processing. 

The CRC error (CRCERR) bit in the Error Register is set causing the 
setting of the composite error bit in the control and status re­
gister. 

Following the error correction process, the Formatter detects one of two conditions: 

1. Deteces the II-bit error burst and its position (physical location 
within the data field). The burst pattern and position information 
are supplied to the software operating system via the appropriate 
registers. 

2. Determines that the error is non-correctable and sets the error cor­
rection hard error bit in the ECC Bit Location Count Register. 

II Generating and Writing the ECC Field (Write Operation) - Generating and writing 
the ECC redundancy code in the ECC field (Figure 1) occurs when the Formatter executes 
either of the write commands. The code is formed within the ECC shift register during 
the time that the data field is written onto the disk. Each bit shifted from the 
shift register (for transfer to the disk) is also entered into the ECC shift register. 
This is accomplished as follows: 

a. Signal (WGH) WRITE GATE H (applied to the ECC register feedback control 
logic) is asserted since a write operation is in progress. 

b. At the start of the data field, signal (WCCGH) WRITE CHECK CHARACTER 
GATE is negated. This in turn causes A7-6 to switch high and enable 
the ECC register feedback gating. 



ONEs and ZEROs coming trom tne Snl.tt register (sl.gna~ UA·j.·AUU·j.· .... , now tlnt.t:lL 1..110:: .:. .......... 

shift register throughout the data field transfer. In this way, the ECC redundancy 
code (to be written onto the disk following the data field) is formed. At the end 
of the data field, signal WCCGH asserts because it is now time to write the ECC 
field associated with the data just written. Signal WCCGH inhibits the ECC Register 
feed back at A6-2, the ECC Register is now shifted to the NRS data latch (on Board 2 
SH2 of logics) where the serial pulse train of write data is generated (DATAOUT) 

III Checkout of the ECC Redundancy Code (Read Operation) - During read operations, the 
ECC redundancy code is formed again by applying each data field bit read from the 
disk to the ECC shift register. When reading from the disk, the enabling of the 
ECC register feedback gating is effected in the following way: 

IV 

a. With a read operation undertaken, signal (RDGATEH) READ GATE (applied 
to the ECC register feedback control logic) is asserted. 

b. At the end of the Preamble *2, signal DATAH asserts to define the start 
of the data field. 

c. Signal WCCGH is negated to enable the ECC register feedback gating and 
thereby allows each bit coming from the disk (READDATAH) to enter the 
ECC register. 

Applying each bit read from the disk to the ECC register (with the feedback loop 
enabled) reconstructs the same code that was attached to the ECC field when the 
data was written. 

When the end of the data field is reached, signal DATAH negates; however, signal 
WCCGH is negated to maintain signal A7-6 at the asserted level allowing the ECC 

. field bits coming from the disk (READDATAH) to enter the ECC register while the 
feedback loops are still enabled. 

When the ECC redundancy code read from the disk and clocked into the ECC register 
matches that developed (in the ECC register) at the close of reading the ECC field 
E3ignal RCCGATE - read check character gate) then the 2.1 low order bits of the ECC 

register all contain zeros. This means that the data freld ha.s checked out OK, 1\8 
a result, signal El-4 (zero~s detect) asserts and sector processi:ng :ts terminated 
normally by raising the EOSH signal, . 

NOTE 
The 21 low order bits of the ECC pattern register are ANDed 
together. When all bits are zeros! signal El.,.4 rzero detectl a.sserts. 

When the. 21 low order bits of the ECC register fail to contain all zeros f it means 
that there is an error in the data read from the disk. The a.ctual location and the 
nature (soft or hard) of that error is not known at this time~· The Formatter now 
enters the error correction process (provided it is not inhibited from doing so) as 
described in the subsequent paragraphs •. 

Error Correction Processing - When signal El-4 (zero detect) fails to assert at the 
end of the ECC envelope, the data check error detect logic issues three outputs that 
are used as follows: 

1. Signal ECCERROR (1) asserts to set bit 8 (data check errorl in the Error 
Register. 

2. Signal CRCERR (1) asserts, This is used in the Busy/Done logic to inhibit 
generation of the DONE (Formatter Ready) signal. 

NOTE 
If the Error Correction Inhibit (ECI) bit in the 
ECC pattern register is set. INTRL signal is sent 
to the Interface. The error correction process in 
this case, is inhibited 
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3. CRCERR (1) is applied to enable the ECC correction enable logic. The 
latter circuit now asserts A9-5 (correction enable) provided that the 
error correction enable signal (ECCENB (1) is asserted. 

1. 

2. 

Assertion of A9-5 together with CRCERR (1) begins the error correction 
process and has two immediate effects: 

It negates signal A4-8 via the ECC register feedback control logic to 
force zero's as data. (This is essential for the error correction 
process) • 

Enables clocking of the leading zero's word counter to maintain a count 
of each bit serially shifted within the ECC register. 

NOTE 

The polynomial used for the error correction 
process is capable of accommodating a f~eld 
much larger than the 256 word data field of 
each sector. For this reason, the Formatter 
goes through a process of shifting leading 
zeros within the ECC register and feedback 
paths. The zero's word counter maintains a 
count of the leading zeros. This is done so 
the time at which error correction code pro­
cessing enters .the data field can be decoded 
and the task of detecting the II-bit error 
burst can begin. 

The number of leading zeros shifted within the pattern register depends on the Data Field 
format that is being used. The leading zero value is shown below: for a data field of 256, 
16 bit words. 

LEADING ZEROS DATA FIELD ECC FIELD 

I f 
16-bit38,85~ S 

When the applicable number of leading zeros has been counted, the data field entry detect 
logic asserts signal B5-9 (Leading zero's counter overflow.) This acts as an enabling 
signal to the position register shift lock enable gating. The position register keeps a 
count of data field bits shifted (in the ECC register) until such time as the II-bit 
error burst is located. A second use of signal B5-9 is its application to the error burst 
detect clock circuits. Here it acts as an enabling signal (i.e., in an anticipation of de­
detecting the II-bit error burst) because the shifting of bits is now within the data field. 
Conditions are now set up for detecting the presence of the error burst in the 11 high 
order bits of the ECC register. That portion of the ECC register is also called the 
"ECC pattern" register. Design is such that the location of the 11 bit error burst is 
detected as being identified when the 21 low order bits all contain zeros (i.e., as a 
result of the continuous shifting/feedback process). An all zero condition is sampled 
in the zero detect gating and asserts signal zero (~). On application to the ECC correc­
tion enable logic, signal Zero (~) produces the following results: 

a. Inhibits the position register shift clock enable gating to stop the count of 
the position register at that point in the data field (or ECC field). The 
count stored in the "ECC position" register identifies the physical location 
within the data field, of the first bit of the II-bit error burst. 

b. Causes the error burst detect logic to assert signal ECCABOL. This, in turn, 
has a double effect: 
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1. Inhibits the BeC register shift clock enable gating so that no further 
shifting of bits occurs in the ECC register. This is necessary because 
the 11 high order bits ("ECC pattern" containing the error burst) must 
now be sent to the central processor. 

2. Forces the DONE generation logic to send an INTR signal to the Interface. 
This is done to indicate that error correction processing is complete and 
that the CPU may now take the contents of the ECC position and pattern 
registers. 

c. Inhibits further counting by the leading zero's word counter. 

This completes Formatter error correction processing for those cases where the location 
of the error burst is detected within the data field and the error is correctable. If 
the error correction logic fails to detect an error burst within the data (or ECC) field, 
the Formatter notifies the CPU of a "hard error" condition. This condition is indicated 
to the logic by the fact that the Bit Location counter has exceeded the maximum size of 
the entire ECC code length without having found an all zeros condition in the low order 
21 flip-flops of the ECC register. 

NOTE 

By definition, "hard error" means that the 
Formatter failed to detect a correctable 
error burst within the data or ECC fields. 

The error correction logic keeps a count of the bits being shifted in the pattern register 
after the shifting process enters the data field. Consequently, when the Bit Location 
counter reaches a value of 412810 bits* (following entry into the data field) it means 
that no error burst has been detected and the uncorrectab1e error bit must be set in the 
bit location count register. This occurs when the data field entry/hard error detect 
logic determines that the count from the Bit Location counter has gone past the ECC field :, 
and asserts signal UNCORER (1). 
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