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1 I ntrod uction 

The INTERVIEW 3500 is not only a powerful, 
fully programmable monitor, but also an independently 
programmable data recorder. Its tape not only accom­
modates 4 million bits of data, but also stores the diag­
nostic test-including a complete set of program param­
eters-in a protected area. This training manual is based 
on the INTERVIEW 3500's X.25-S0LC Training Tape, 
104-1.2. 

If you are an INTERVIEW 3000 user, the numer­
ous CRT display reproductions will enable you to use 
this basic course also. You should consult Appendix A 
first for suggestions on adapting the manual to your 
needs. 

1.1 SCOPE OF MANUAL 

This manual, in conjunction with the X.25-S0LC 
Training Tape, is intended to teach you to use the IN­
TERVIEW 3500 in a bit-oriented protocol environment, 
including X.25, X.75, SOLC, HOLC, and BISYNC­
framed X.25. * Since a self-teaching format is used, you 
should proceed through the manual in the given se­
quence. If you are familiar with the digital data commu­
nications world and bit-oriented protocols, then, using 
this manual and the training tape, you should be able to 
accomplish the following: 

10-30 minutes: operate the 3500 and display bit­
oriented protocol data. 

* Throughout this manual the term BOP (Bit-Oriented Protocol) 
is used to include X.2S, X.7S, SOLC, and HOLe. The more universal 
term BOP is also used in CRT menus. Although BISYNC-framed 
X.2S is BOP in content, it uses synchronous framing and cannot be 
considered BOP for 3500 programming purposes. 

1-2 hours: enhance data and use the network per­
formance capabilities of an existing pro­
gram. 

2-3 hours: modify existing programs and conduct ex­
temporaneous program diagnostics aT'.J 
performance measurements. i~ ...... 

An extremely important consideration in any train­
ing activity is retention. With 3-4 hours' training from 
this manual and tape you can use the INTERVIEW 
3500 effectively even after a "vacation" of 2-3 weeks 
because the logically and functionally labeled opera­
tions follow intuitively and there is no "instruction" set 
to memorize or look up. 

Consult the Technical Manual, ATLC-107-895-
101, for specifications and details of 3500 (or 3000) op­
eration. Use other reference documents for in-depth 
treatment of specific protocols and interface standards. 

The remainder of Section 1 presents a general non" 
operating view of the INTERVIEW 3500. You will be­
come familiar with the major operational controls and 
indicators. 

Beginning with Section 2, you will use the instru­
ment in various operational modes. Operator actions 
are printed in bold face type, which should be especially 
useful when you want to review a procedure. 

Figures show typical CRT displays. Negative repro­
ductions of displays have been used because they offer 
better definition in print than do positives. The tar'~'\ 
block numbers may vary between the training tape J,-) 
figures in this manual because of operator response 
time; however, the content of each figure will illustrate 
the point. 
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1.2 HUMAN INTERFACE 
You interact with the 3500 via the keyboard and the 

7-inch CRT display. Each control key is clearly labeled 
by function. 

With only a glance at the two status lines on the 
CRT and the status indicator zone of the front panel 
you will quickly understand what mode the 3500 is in, 
what it is doing, and why. An audible beeper confirms 
proper key operation and calls attention to illegal key 
actions. 

1.3 KEYBOARD 
Familiarize yourself with the color-coded, touch­

sensitive keyboard (see Figure 1-1). Notice especially the 
following significant features: 

• Full ASCII typewriter-terminal keyboard lay-
out. 

• Blue keys are those used for HEX (and the most 
often used protocol control characters). 

• Red keys are used primarily in the Program 
Mode. 

• Green keys are used in the Monitor Mode and 
are grouped in three zones for­

Display selections, 
CRT control, 
CAPTURE MEMORY (tape) control. 

• Rectangular Red and Green keys are the mode 
entry keys: 

PROGRAM = RED; MONITOR = GREEN. 
• . A special FLAG key is used for the Flag byte in 

HDLC (bit stuffing) framing. (An HDLC Flag cannot 
be entered using HEX 7 E.) 

Notes: 
1. Some keys repeat when held down (e.g., cursor 

arrows). 
2. The CONTROL key must be held down while a 

key for a protocol control character is operated. 
3. Some keys are alternate action (e.g., CRT 

SELF TEST and, in Monitor Mode, HEX). 
4. Some keys are single function latch (e.g., HEX 

accepts the next two keys as HEX in Program Mode). 
5. Refer to the Technical Manual for full key 

specifications. 

1A INDICATOR PANEL 
The right STATUS indicator zone of the front 

panel clearly identifies the CRT display and tape activity 
(Figure 1-2). A FREEZE indicator quickly verifies that 
the CRT display is supposed to be frozen and whether 
the cause is a manual request by the operator or action 
by a program trigger. A RECORD indicator verifies 
that the tape is recording at the direction of the operator 
manually or via a program trigger. 

SECTION 1: INTRODUCTION 3 

The left STATUS zone of the front panel provic;Jp~. 
additional functionally labeled indicators for the 1 ; 
232/V.24 interface signals (Figure 1-3). '''' ..... . 

EIA STATUS 

oY Yo. 
EQUIPMENT READY 

20c¢ <j:El6 
PRIMARY DATA 

2oc[> ~J 
PRIMARY HANDSHAKE 

4 DEt> ¢!o5 
~8 

SECONDARY DATA 

14~' <):JEJ16 
SECONDARY HANDSHAKE 

19 rB:[> ¢E:I 13 
~12 

CLOCKS 
24 WE:[> ~ 15 ( 

.... ~ ..... . 

¢Eo 17 

MISC. 
,1--0 <]::EJ21 
UA--O ¢Eo 22 

Figure 1-2 

INTERVIEW STATUS 

~ RECEIVER IN SYNC:--\ 
C) C) 

TO RD 

CRT I \ r-= CONTROL ~ 

C) C) C) 
MANUAL TRIGGER FREEZE 

~ CAPTURE MEMORY ~ 
r- CONTROL :-\ 

C) C) C) 
MANUAL TRIGGER RECORD 

Figure 1-3 
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1.5 CRT DISPLAY 

(-'\ The top two lines of the CRT display are reserved 
·····rol- status information for the operator. Sixteen lines are 

provided for data display and program menus. Each 
line contains 40 characters for a total data display of 640 
characters. 

A buffer holds three displays of data (1920 char­
acters). The CRT window of 640 characters can be 
scrolled through this buffer line by line. 

1.6 PROGRAMMING CONCEPT 

A unique nonsequential programming concept 
makes it unnecessary to learn programming. Terms such 

as addresses, steps, jumps, interrupts, conditional tests, 
and macro instructions are not used at all because a sim­
pler and more powerful method is provided. 

Basically, you define a situation you want to look 
jor and what action (or actions) should then be set. This 
capability is called a trigger. Eight triggers are available. 
All eight triggers can look for independent nonrelated 
conditions (e.g., character strings) simultaneously and 
can take independent and (or) interrelated actions 
(counters, timers, CRT control, tape control, and so 
on). 

You simply indicate what the 3500 is to do. No se­
quential program steps or flow charts are required and 
there is no list of instructions or commands to remem­
ber. 



2 Power-up 

2.1 WITHOUT TAPE INSERTED 

(I) Operate the red power switch. The CRT will 
show the display of Figure 2-1. If an error is found dur­
ing the power-up interactive diagnostics among the in­
ternal microprocessors, a code indicative of the defec­
tive subassembly will be displayed in the SELF TEST 
line. Refer 'to the Technical Manual for a list of the error 
codes. 

You may now use only the PROGRAM key or the 
MONITOR key. Any other key will cause a KEY ER­
ROR response on line 2 of the display and an audible 
signal. KEY ERROR clears after 3 seconds or when a 
correct key is operated. 

(2) Verify the KEY ERROR response by operat­
ing a numeric key. 

NOTE: On power-up without tape inserted, the 
program de/aults to basic BISYNC parameters. 

** INTERVIEW 3500 ** 

RS-232 / V.24 INTERFACE 

TAPE: 

'3ELF TEST: GOOD 

PRESS lid!!!*,,1 KEY FOR MENU PAGE 

PRESS lit'1"811; KEY TO START PROGRAt'l 

SOFTWARE VERSION: 03.00 

Figure 2·1 

5 

(3) Operate the MONITOR key and observe the 
display (Figure 2-2). On the top line are the mode, 
MONitor, signal source, LINE, and the tape BLOCK 
number. The second line shows that the monitor is ex­
pecting signals on BOTH the DCE and DTE circuits and 
that the signals should be EBCDIC and SYNChronou~ .. 
with synchronization characters of 32 3216, (. 

If a BISYNC signal were to be applied to the rec.: ... ·./ 
RS-232/V.24 connector, the data would now be dis­
played. 

(4) Operate the PROGRAM key and observe the 
display (Figure 2-3). 

NOTE: You may use the PROGRAM key at any 
time in any mode to provide a known basic starting 
point. 

Notice that the Program Selections menu permits 
only six selections. All programming is accomplished 

*MON LINE* BLOCK= 
BOTH/EBCDIC/SYNC/\\ 

Figure 2·2 
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through the Parameters, Triggers, and Statistics menus, 
,which are thoroughly explained in this manual. 

.r- " 
. • The bottom two selections permit you to SA VE or 
""lOAD a program. 

2.2 TAPE INSERTED AFTER POWER-UP 

'(1) Check that the RECORD tab on the rear of 
the tape cartridge is not in the record position (the tab 
should be toward the center of the cartridge). Insert the 
X.25-SDLC training tape with the drive wheel to the 
rear and the transparent window on top. Push it gently 
in until you feel it lock. 

NOTE: The training tape may be supplied with the 
record tab removed entirely to prevent accidental eras­
ing of its content. Nevertheless, you should develop the 
habit of checking the tab whenever you use any tape. 

** PROGRAM SELECTIONS ** 

PRESS I THEN _ 
TO DISPLAY THE BASIC MONITOR MENU 

PRESS •• ~ .. THEN .. 
THE CRT & TAPE MENU 

PRESS THEN TRIGGER NUMBER III 
i'....... TO DISPLAY THE TRIGGER MENU 
Ii' 

\" .. ",·PRESS 

PRESS ' •••• 

PRESS YH:llIlII. 

THE COUNTER/TIMER MENU 

TO READ PRGM FROM TAPE 

TO STORE PRGM ON TAPE 

Figure 2-3 

(2) Operate the PROGRAM key. 
(3) Press the LOAD PROGram key to the right of 

the CAPTURE MEMORY zone. The microprocessor 
that controls the tape will automatically reposition the 
tape to the program area, read the program, and reposi­
tion the tape to Block 000 for playback. 

Observe the display (Figure 2-4). The TEST ID is 
X.25/SDLC TRAINING followed by an issue number. 
The other parameters on this menu will be discussed in 
later sections. , 

(4) Operate the MONITOR key. After the tape 
automatically positions itself, data is displayed (Figure 
2-5). The top two lines indicate we are MONitoring the 

,...--T.~PE at BLOCK XXX as a, source for signals on 
i TH the' DTE and DCE lines using ASCII code with 
~r'ACE parity in BOP (Bit-Oriented Protocol) format. 

** PROGRAM MODE BASIC MONITOR ** 

TEST ID: 
SOURCE : /DTr1 

MONITOR: !:Iol;1 
CODE EBCDIC IiIIII EBCD XS-3 

IPARS REV EBCD BAUDOT HEX 
BITS : 8 Ii 
PARITY: EVEN ODD MRK EIIi'I!! NONE 

FORMAT s'me _ BOP/I-lRZI ASYNC 

SPEED: __ 

Figure 24 

Operate the PROGRAM key to stop tne tape and 
then power down the 3500 with the red alternate- action 
power button. Leave the tape inserted. 

2.3 POWER-UP WITH TAPE INSERTED 

(1) Insert the training tape; then power up the 
3500. The tape is automatically searched for a test in its 
protected location 'after the internal self tests are com­
plete. The test is automatically loaded and the power-up 
menu with the TEST ID displayed as shown in Figure 
2-6. 

(2) Operate the MONITOR key. Data from the 
tape is now'displayed on the CRT. ' 

(3) Stop the tape by operating PROGRAM before 
you turn off the power. 

*MON TAPE* BLOCK=001 
BOTH/ASCII/SPACE/BOP 
, , , , , ' n ' e - -= , IXA" tt' - E 5 ... "" , p , ' , , ~@Il ~a ~ p == = ... 

: - EXPECTS A BIT INDEX (7 - 0)-IN 'B 
';"§----g-.'"§.a-=aE§'.eT-===--~a !F= = 

;;::~;~bft~OI:~~;~:~~"'n"F---=_' 
- EXPECTS IX OR IY·IN 'IR'~~~i~~A~ 

~ 

TURN 
nn"",uu--_ lica(I'''-''iP''~j'l'''! i~ 

S ON A BIT AT THE ADDRESS CALCULATED BY 
"'n"'Rsr~."",=eEEe"'--EEEe~~&~§5" 

COMB INING~~%4I~A\~IicN'l"''' ... 
~~~~~A~!p"""'rr"""""E"~!~~. 
; THE 3 MACRO ARGUMENTS~~~i~~~a~n'" 
tt~a''\rt. n,-,"" PI", F' 5 r PI", I' I' - jj, -!!!I!!!!!E I!!! 

~1ic\'l~DSDFGHJKL'[~o~licb'l"'$ 

Figure 2-5 



** INTERVIEW 3500 ** 
RS-232 / V.24 INTERFACE 

TAPE: X.25/SDLC training +104-1.2 

SELF TEST: GOOD 

PRESS ••• KEY FOR MENU PAGE 

PRESS I' •• 1iI KEY TO START PROGRAM 

SOFTWARE VERSION: 03.00 

Figure 2-6 

SECTION 2: POWER-UP "! 

2.4 REVIEW 
/ . 
"'-, ..... / 

• To use a tape containing a previously saved test 
that has already been inserted in the 3500, only two keys 
are required: Power-up and MONITOR. 

• To insert a saved program tape after power-
up-

1. Insertthe tape. 
2. Operate the PROGRAM key. 
3. Operate LOAD PROGram. 
4. Operate MONITOR. 

NOTE: Always stop tape motion by pressing the 
red PROGRAM key before you operate the Power but-· 
ton to power down the 3500. Never eject a tape until 
after tape motion has stopped. 

(,-) 
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3 Monitor Mode 

3.1 INTRODUCTION 

The training tape contains three types of data: 
1. HDLC-framed X.25 (Blocks 000 to 070) 
2. BISYNC-framed X.25 (Blocks 080 to 095) 
3. SDLC-SNA (Blocks 150 to 250) 

HDLC-framed X.25 will be used as a general case. 
BISYNC-framed X.25 and SDLC will be specifically ad­
dressed in Sections 5 and 6, respectively. 

Appendix B contairis a brief overview of the con­
struction of Bit-Oriented Protocols. Appendix C lists 
the acronyms displayed by the 3500 for bit-oriented pro­
tocols. You may prefer to read these Appendixes before 
proceeding through the manual. For a thorough review, 
consult the applicable documentation of CCITT for 
X.25 and X.75 and that of IBM for SDLC-SNA. 

By programming the 3500, you can perform exten­
sive diagn'ostics on the data. You can save your pro­
grams on additional tapes for future on line use. The 
diagnostic applications you will be able to perform after 
using this manual include the following: 

DISPLAY: 
• Readable expansion of frame command bytes 

and packet definition including LCN numbers 
and Q, 0, M bit status 

• Suppress all idle Flag characters to increase the 
efficiency of the display 

• Display only information frames 
• Display only information packets 
• Display only packets to a given LCN 
• Force hexadecimal presentation of command 

bytes 
• Suppress the content of information frames or 

packets to condense the display or maintain se­
curity 

9 

• Highlight specific types of frames or packets 
• Freeze CRT to capture cause of fault 
• Record only specific LCN packets 

MEASUREMENTS: 
• Packet size 
• Protocol efficiency 
• Line utilization 
• Q, 0, M bit activity 

,,~.'."" 

L) 
• Error recovery, e.g., count resets, SARM, 

DISC. 
• FCS errors 
• Elapsed call time 

3.2 DATA, REAL TIME 

With the tape installed, power up the 3500 and 
press the green rectangular MONITOR key to put the 
unit in Monitor Mode. This key enables all the green 
keys on the keyboard and also permits a number of 
other keys to be used for special functions available only 
in Monitor Mode. 

As you go through this. section you will be working 
with the data on the training tape. Remember that there 
are three types of data on the tape (see Section 3.1). 

Since the training tape program applies only to 
Blocks 000-070, you will need to rewind the training 
tape when it reaches Block 070. When the tape pI8'---'\ 
past Block 070, no data will be displayed. When this L) 
curs, press PROGRAM, then MONITOR, to automatI­
cally rewind the tape to Block 000 before playback re­
sumes. Do this now and observe the display. 
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(--'.~,---------------------~ 

*MON TAPE* BLOCK=BBI ' 
BOTH/ASCII/SPACE/BOP 
',', ••• 'p,' ·I§cAlltp •••••• ,," , it@'l""a'1!=-'" 

: - EXPECTS A BIT INDEX (7 - B) IN 'B 
,···""··"·,·,···,·.·""····'~a ~ 

:;::;:~~tDf~!!:;;:"""F5""1' . : 
~ EXPECTS IX OR IY IN 'IR'~~~*~~A~ 

, .......... 
TURN 

-,'··.·· •• ·.·".lXa(tt"'F .... '.i.!j'l-;.! i~ 
S ON A BIT AT THE ADDRESS CALCULATED BY 

~~~~~~~ •• " •• , •• ".' •• "5".'~!$I~. 
; THE 3 MACRO ARGUMENTS~~~*~a~~"" 
t~a'IP···········,·········'5'· •• '.·.··, 
.... ~·~~DSDFGHJKL'[~o~~b~~$ 

FigureJ-! 

Notice that in the training tape program, the idle 
Flag bytes between frames are suppressed (Figure 3-1; 
compare this display with Figure 3-2). This accounts for 
the paus~s in writing the display. 

Observe that in HDLC framing the 3500 display re­
places the second frame check byte (FCS 2) with an indi­
cator letter for the frame (see Figure 3-3). These re­

/·----·~rsed letters, G for Good and B for Bad, provide clear 
: .narcation between frames as well as immediately 

". highlighting problems. Aborted frames are identified by 
the reverse letter A. Since good blocks are normal, the G 
is low intensity, while the B and A are bright to catch 
your eye. 

In Program Mode, up to eight other characters may 
be selected for blinking reverse-image display. 

Notice the time-correlated, dual-line display of the 
full-duplex data. The first line is always DTE data; and 

FigureJ-2 

*MON TAPE* BLOCK=B16 
BOTH/ASCII/SPACE/BOP 

-- •• "F~~~~~~~!}~5'·""""'·.~!~ 
~~av~~~~!;;"5~_~~~~ASDFGHJKL'~~ 

, ••• , F' ern ;.- ~1I'l~~jl" E Ern P" "'p-xA" 
~. DB IR+BDH~~~*tJ!.!~~ .. ~~ 
F"'·"'····"""~D\~! 

DB 
P""'P'P-"""'P"""lXlj 

DB DISP~~~~~~f~~$ 

FigureJ-J 

the second, DCE. The DCE data is always underlined 
because the DCE is usually connected to the transmis­
sion line. 

Operate the HEX key and observe that the entire 
display (except the status lines) is now in hexadecimal, 
as shown in Figure 3-4. 

Operate the HEX key again to restore test. 

In HDLC framing, protocol characters such as 
STX, SOH, or ETX are not relevant. They should be 
displayed in hexadecimal because their true significance 
usually lies in their bit patterns. Operate CONTRO.L 
plus HEX simultaneously and observe that only ASCII 
control characters change to hexadecimal and the text 
remains (as in Figure 3-5). Operate CONTROL plus 
HEX again to restore all text. HEX and CONTROL 
plus HEX are alternate action operations. 

*MON TAPE* BLOCK=B23 
BOTH/ASCII/SPACE/BOP 

FigureJ-4 



*MON TAPE* BLOCK=026 
BOTH/ASCII/SPACE/BOP 

, p, 9 17! , ,n 7' r jJ FEr °:rd t§! 9 a B!!!!' n' n 0lb ~ 04'SlU~ n r EJ ¥!I 

ED\\\*8~~~1~~!1~~$\~&; BC CONTAINS 

Figure 3-5 

The speed of the CRT display is 2400 bps as defined 
by the program on the training tape. To speed up' the 
display, operate the UP cursor arrow. In Monitor 
Mode, each operation of the UP cursor key doubles the 
playback speed to a maximum of 9.6 kbps. (The tape 
will record data at 19.2 kbps.) Each operation of the 
DOWN cursor halves the playback speed (to a minimum 
of about 14 bps). 

3.3 DATA, MANUAL FREEZE 

Operate the MANUAL FREEZE key in the CRT 
control zone to obtain a display similar to Figure 3-6. 

Notice that the two lines that were blanked when 
the display was running real time have restored their 
data to give a full 640-character display. The blinking 
cursor is on the last character (or two characters in dual­
line display) received. 

*MON TAPE* BLOCK=030 DTE=00000011 
BOTH/ASCII/SPACE/BOP DCE=01000111 

---g-a~!~a'F-j---a~.~~ 

*'6~~a5jl~·'1..~"; -------------------------­
'-"n".'IXAIII~@'l_;.a1t"'a""IS!!!II!I"=''''"!!! ... E5 

It;''3*t~~$,.~ F - , ' i' i' , , ~;:'1.. ~$ i It;,'3*Bil~ ! Il.I'!l~n ~& 

Figure 3-6 
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*MON TAPE* BLOCK=030 DTE=00000011( 
BOTH/ASCII/SPACE/BOP DCE=01000111 " .. 

I!~~.~~a·~ 
1"51','='71; 

r"" p r'",. n"" r"',,," E!!!I ='!!! IXAII~ F 9 F ""'!! 

·'I..~DASDFGHJKLlt HL POINTS TO 
rpnn""~@~~a ~a ~ 

A BLOCK TO BE EXAMINEDlt;,'3*~~~~~!~~$ 
'n=""nn~b'l~~UQtF'--""""""""'" 
~~&; BC CONTAINS A COUNTlt;,'3lZ~~A~~ 
"'n'r-e"'='IX~·IP"R"'ez~~t~!GiFe""1!I 
F'I..~(i A CONTAINS A BYTE TO BE SEARC 
·"j""·""',-~!?~~&t~AdE7""B""", 
HED FORlt;''3lZ B ~h~ ~* 'It;''3* -_ ~ 
.~A~H~~a ~a(~ 
~nn'nn'~;''I..~.iON EXIT;-lt;''3*-~~!F~~r~~.i 
r""a'~j~~~k~"""""""i""",~~& 

HL IS INCREMENTED BY llt;,'3*~A~~N 

Figure 3-7 

Operate the B key to display the Beginning of the 
buffer (Figure 3-7 is typical) and then the E key for the 
End of the buffer (Figure 3-8 is typical). Intermediate 
positioning of the 640-character CRT window in the 
1920-character buffer is accomplished by holding the 
UP or DOWN cursor key until, after the cursor reaches 
the top or bottom of the CRT, the next line is pulled 
onto the screen. 

Notice that the RIGHT and LEFT cursor keys ~""\I 
position the cursor (blinking characters) and it wr~/ 
around from the end (or beginning) of one dual line to 
the beginning (or end) of the next. This is a valuable 
time-saving feature. 

NOTE: In some u'nits, Manual positioning of the 
cursor on a data display may randomly cause a charac­
ter at the cursor location to change from hexadecimal to 
text or vice versa. The character will revert to its original 
display form when the cursor is moved away. 

*MON TAPE* BLOCK=030 DTE=01100010 
BOTH/ASCII/SPACE/BOP DCE=01000111 
~"'~'~!~B-"'rn"~.~~A~=--~--,-"" 
*'6 ~a)., ~''I..~'" --------------------------s-- .. -""--~A .. ~~@'I..~a .. -e-"""" 
It;''3lZt~~M~,,;''a F"" $ i It;,'3lZlIl~ ! '3I~n ~& 
=--------=--=--=Ei"p"'nr--eg~-==="'m~ 

; - MOVES A BYTE FROM THE LOCATIO 
a ~5S=i-'G~b~~~UIF,p"'§EEe§EEgs=a"'n' 
N ADDRESSED BY HL TO THE LOCATIONlt;''3 
5-"-~Z"5'_ppa"",~~.~"_",,e_==~~'I..~! 

A~~F~~( . ADDRESSED BY DE A 

---------------------'-, .. _ ..... -
Figure 3-8 
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BLOCK=936 /- '\ *MON TAPE* 
R= '.==.=' = ::-=.:::: I ICE=99009001 
~~@~~a-~~a !P ••• ·~b~~~U~ •• •• •••• 

, I 
" .' ........... 

~~"';~!~~$~~&; TEST BIT IN REG 
~"E5""i"B'~'55'~\t~!QIP"""'" 
ISTER~~~~r~~ ~F~~(' ---------------­
",,-" •.. ,.,,~ 1~&t~AdlP"""""""~ 

~~~~~~a~""""~h~~*i~~~~~~~ 
A*mr""""~H~~a@IP"""""""""" 
~~~.i - TESTS THE BIT IN (R)~~~~~ 
~~J~~dSDFGHJKL'~ EP"""""""""" 
!F~"""""""~A~~L~~.; - SETS 
3"""~a(iP""""~1~~~qmr""7""'" 

Z FLAG ACCORDING TO THE STATE OF THE BI 
"",mp'p"""""""',','",'""",, 
T~~~~~~a~~n~~ ; - EXPECTS 8080 RE 
m'."·"""~~&IP.n'n·~~t~!~n'np,··,~·· 
GISTER DEFINITION IN R. 3 BIT NUMBER IN 

Figure 3·9 

At the right side of the top two lines are displayed 
DCE and DTE with 1-0 patterns representing the binary 
patterns of the characters at the cursor position. Bit 1, 
the low-order bit and first bit in the serial stream, is the 
rightmost bit on the screen. This permits you to read the 
haxadecimal equivalent directly from the bit pattern. 

NOTE: We have observed this convention 
throughout the 3500 display and documentation. This is 

(------·;important point, as there is much inconsistency in the 
\ ... ,A·der in which bit patterns are printed in the industry's 

literature. 

The MANUAL and FREEZE LEDs on the indica­
tor panel are ON. 

Also notice that the block number of the tape re­
mains displayed. In playback mode only, the tape stops 
when MANUAL FREEZE of the CRT is operated. 
MANUAL STOP of the CAPTURE MEMORY also 
stops the tape and thus freezes the display in the same 
manner. 

HEX and CONTROL plus HEX also work in 
freeze. 

Operate CLEAR CRT in the CRT CONTROL 
zone to clear the display of old data. 

Operate MANUAL UNFREEZE to again display 
real-time data. 

3.4 ACRONYM EXPANSION: FRAME and PACKET 

The cursor can be "tabbed" through the display to 
( .. ····~omatically locate each frame control byte or packet-
·· ......... ..,e byte. When the cursor comes to rest on one of these 

bytes a bit analysis is performed on it and the CRT dis-

plays the acronyms and other associated protocol infor­
mation. The frame-control and packet-type byte expan­
sions available in the 3500 are given in Appendix C. 

To obtain expansions of frame control bytes: 
(1) Operate FREEZE, then the "8" key to posi­

tion the cursor at the beginning of the display 
buffer. 

(2) To make interpretation easier, use CON­
TROL plus HEX to display all control bytes 
in hexadecimal. 

(3) Operate the "F" key to locate the first frame 
control byte on the display after the cursor. 
Figure 3-9 is typical. 

(4) Observe that line 2 contains the expansion of 
the frame-control byte. 

(5) Continue to operate the F key to tab through 
the display. When the cursor is at the bottom 
of the CRT the next line(s) will be scrolled 
onto the CRT from the display buffer. When 
the cursor reaches the end of the buffer, NO 
CONTROL BYTE FOUND will be displayed. 

To display expansions of packet-type octets: 
(1) Operate the 8 key. 
(2) Operate the P key to locate the first 

packet-type octet. Figure 3-10 is typical. 
(3) Line 2 contains the expansion of Octets 1 and 

2 as well as the packet-type octet (Octet 3). 
The logical channel number is displayed as a 
decimal number, and if the Q, D, and M bits 
are 1, the appropriate characters are dis­
played. 

(4) If you continue using the P key to the end of. 
the buffer, NO CONTROL BYTE' FOUND 
will be displayed. 

T~~~~~a~~n~~ ; - EXPECTS 8080 RE 
-----~=e==-~~&Ir=-F'-~~~~!~g""".··· 
GISTER DEFINITION IN R.3 BIT NUMBER IN 

Figure 3·10 



Alternate use of the F and P keys will move the cur­
sor back and forth between the frame-control byte and 
packet-type octet of one frame until one of the two keys 
is operated twice in succession. 

Notice that although the cursor points to both a 
DTE and a DCE character simultaneously, you can 
identify which character the F or P key has expanded by 
which binary breakdown appears at the upper right­
hand corner of the screen. 

You may obtain a mnemonic expansion for any 
character on the screen by positioning the cursor at the 
desired byte and pressing CONTROL plus F or CON­
TROL plus P. Thus, you may move the cursor back to 
expand any control byte in which you are interested. Re­
member, though, that in this case the logic cannot dis­
tinguish between a genuine frame-control byte or 
packet-type octet and the numerous invalid possibilities. 

3.5 RESULTS, REAL TIME 

Operate PROGRAM, then MONITOR, to rewind 
the tape to Block 000. While data is being displayed, op­
erate the RESULTS key in the DISPLAY zone to obtain 
the display of Figure 3-11. The two status lines at the 
top remain and the tape block number is still increment­
ing. 

Observe that the four counters and two timers are 
clearly named to show their functions in the training 
tape program. The counters will be counting almost 
continuously, depending on what data is read from the 
current block of the tape. 

Press the DATA key and notice that data is still be­
ing monitored. 

Return to RESULTS. 

Notice the value of the Not Pak Frms counter; op­
erate the C and then the 4 key to reset Counter 4 to zero. 
Any counter can be reset with C followed by its number 
or any timer by T followed by its number. The R key re­
sets all counters and timers. Operate MANUAL 
FREEZE and observe that the counter accumulations 
stop, because the tape playback stops. Press RESUME 
TRIGGER and observe that the counters and timers re­
sume counting, without resetting. 

Results can be easily modified while a test is run­
ning to enable you to look for several criteria at the 
same time without going back into the Program Mode. 
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*MON TAPE* BLOCK=002 
BOTH/ASCII/SPACE/BOP 

COUNTERS: 

H 

i2 

t3 

i4 

TIMERS: 

H 

i2 

.. .. -.. 
Figure 3-11 

With Results displayed, operate the MONITOR 
key and notice that all counters and timers reset. MONI­
TOR, used when the unit is already in Monitor Mode, 
restarts the entire test, without initializing the tape. 

Both timers increment in milliseconds or seconds as 
indicated on the display. 

( . 
Maximum count is 65,535 for counters and timeb.,/' 

Overflow is indicated by a message to the right of the 
counter or timer. 

NOTE: All data received by the 3500 is presented 
to the counters and timers whether or not the data or 
portions of it are displayed on the CRT or recorded 
onto tape. 

3.6 PROGRAM SUMMARY 

While you are viewing data and results, you may 
wish to review the program. The 3500 allows you to see 
the program without leaving Monitor Mode. It presents 
a Program Summary in an easy-to-understand format 
that requires no complex instruction listings or flow 
charts. 

3.6.1 Perhaps you would like to know how Counter--',! 
on the Results display has been programmed to co~ ,.' 
Data Packets. Data packets are defined by the fifth byte" 
(Octet 3) having Bit 1 = o. 
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Operate the PROGRAM SUMMARY key in the 
(-"'§play zone. The program will be displayed as in Fig­
... ·, .. __ ie 3-12. Find CTR 1 in the Trigger #1 area. The sum­

mary shows that Trigger #1 looks at the DCE line for a 
sequence of Flag (shown as hexadecimal reverse-image 
7E), any byte not equal to Flag (reverse-image 7E with a 
bar through it), three Don't Care bytes (reverse-image 
DC), and a bit mask (reverse-image M). The byte not 
equal to Flag represents the address byte and defines the 
preceding Flag as the opening Flag; the three Don't 
Care bytes are the frame-control byte and the first two 
packet octets; and the bit mask represents the unique bit 
pattern of a packet-type octet (Octet 3). In Program 
Mode, the Trigger #1 menu would show the specific pat­
tern of the bit mask to be XXXX XXXO. 

CRTlI means that Counter 1 is set to Increment 
upon receipt of the above string. 

*MON TAPE* BLOCK=066 
BOTH/ASCII/SPACE/BOP 
*1 DCE STRG:HrJ¥ll 

CTR1I FLAG 1 
*2 DCE STRG:~ 

TMR2C R:AG 1 
+3 DCE STRG:~ 

CTR2I 
+4 DCE STRG:I FLAG 1 

('" +5 DCE STRG:= CTR3I 
I............ CTR4I 

7+6~D~C~E~S~T~R~G~:B~IIII~~--~~-----------
A 

+7 DCE STRG:g;;III 
A 

i8 DCE STRG:B; 

Figure 3-12 

TMR1C 

TMR1S 

TMR2S 

3.6.2 Operate the RESULTS key. Notice that Timer 
2 is actively increasing. It indicates elapsed idle time for 
comparison with Call time . 

Display the Program Summary again. Notice the 
entry under Trigger #2. A DCE string consisting of a 
byte Not Equal to Flag followed by Flag identifies the 
ending Flag. TMR2C means that Timer 2 Continues 
when the ending Flag is detected by Trigger #2. 

Under Trigger #8 you can see that Timer 2 stops 
when the leading flag is detected. The leading flag is 
specified by the DCE sequence Flag, Not Equal Flag. 

Once you have read the sections on programming, 
you will find the Program Summary easy to interpret 
and a valuable times aver . 

3.6.3 Return to Results. The counters, timers, and 
block numbers will have changed because the program 
has been running while the Program Summary has been 
displayed. 

3.6.4 Press PROGRAM to stop the tape; then press 
the red power button to power down the 3500. 

3.7 MONITOR REVIEW 

In Monitor Mode, without stopping the test or in­
terrupting the recording of data onto tape, you may re­
view the Program Summary or Results, r~set the coun­
ters or timers or both, and manually freeze or unfreeze 
the display and return the CRT to trigger control. This 
capability substantially increases efficiency, especially 
in time-critical situations. 



4 Program Mode: 

Pressing the red rectangular PROGRAM key en­
ables all the red Program Mode keys and allows full use 
of the typewriter keyboard. The PROGRAM key also 
initializes all circuits, counters, and timers, and stops 
tape motion. 

4.1 PACKET DIAGNOSTIC DISPLAY 

In a packet network, many of the transmissions on 
a communications link are only for the purpose of net­
work supervision or communication error control. One 
link may carry many packet channels. 

Often the first task in analyzing a. problem is to 
visually display the information that is specifically of in­
terest. This section will lead you step by step to a clear 
display of all information packets on a specific logical 
channel without supervisory or error control material. 

4.1.1 Basic Monitor Mode Menu. To give you expe­
rience in programming the 3500, we will not use the 
training tape program here, but you will need the tape as 
the data source. 

(1) Power-up the 3500 without the tape (as in 
Section 2.1). 

(2) Press PROGRAM to place the unit in 
Program Mode. 

(3) Operate the red PARAMETERS key and then 
the numerall. 

The Basic Monitor menu shown in Figure 4-1 will be dis­
played. 

The bright reverse-image blinking cursor is in the 
TEST ID field. Here you may enter a program title of 
up to 27 alphanumeric or control characters (spaces 
count). We have titled the first program PACKET 

15 

X. 25 Applications 

DIAGNOSTIC DISPLAY. Use the LOCK to lock in 
SHIFT; then type in the title. Press SHIFT to release the 
LOCK. 

To move the cursor to the SOURCE field, press 
ENTER. The cursor will move to the default selection, 
LINE. Pres!i the right cursor arrow to move the curr "I 
to TAPE. This not only selects TAPE as the da,,-__ j 
SOURCE, but also automatically displays a START 
field on the next line and a SPEED selection field on the 
last line. 

Notice that if you try to use the RIGHT cursor ar­
row to leave the SOURCE field, the selection will 
change. To be sure that you do not alter your selection, 
always use the ENTER key to move the cursor directly 
to the next field. If you move the cursor too far down, 
you may move it back up with the UP cursor arrow. 

** PROGRAM MODE -- BASIC MONITOR ** 

MONITOR: 
CODE ERe!) ><~3-3 

REV EBCD BAUDOT HEX 

FORMAT ~"~"ri!l BOP BOP /i-1RZI A~3'/NC 
SYNC CHARS: • 
g~io~~~2 ~~; ~ CHAR:I t:1L-

CLOCK j~4i I r-F 

Figure 4·1 
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r-" Use ENTER to position the cursor at BLOCK 000 
\ .. the START field. Since the X.25 data on the training 
""tape runs from Block 000 through 070, this default se­

lection is the one we want. 

Notice that the default selection for MONITOR is. 
BOTH DTE and DCE. Since this is the selection we 
want, we can tab directly to the CODE line by using the 
ENTER key twice. The ENTER key never alters a selec­
tion. 

The training tape data that we intend to monitor is 
ASCII with seven information bits. Use a cursor arrow 
to select ASCII. Two new fields now appear, BITS and 
PARITY. (Compare Figure 4-2 with Figure 4-1.) 

** PROGRAM MODE BASIC MONITOR ** 
TEST ID: 
SOURCE : 

MONITOR: 1:111':1 D 
CODE EBCDIC'" EBCD XS-3 

IPRRS REV EBCD BAUDOT HEX 
BITS ::3 I 
PARITY: E'v'EN tdt}l] r"1RI< SPRCE NC)HE 

FORMAT ~+,";j BOP BOP/TWZI AS\llC 
S'fNC CHARS: • 
OUT SYNC : OFF iii CHAR:. t:L 
AUTOSYNC : t~Jjj ON 

SPEED: __ 

Figure 4-2 

The default selection in the BITS field is 7, so you 
can use ENTER to tab directly to the PARITY field. In 
the training tape data, the eighth bit (parity bit) is space 
rather than parity. (This is the case with most DEC 
equipment, for example.) In the PARITY field, select 
SPACE. 

Now go to the FORMAT field. The default format 
selection is SYNC. Move the cursor to the right to select 
BOP and notice that all the options under FORMAT 
disappear because they are not applicable to monitoring 
Bit-Oriented Protocols. 

The last line is the value for SPEED, which was 
automatically entered when you selected TAPE. The de­
fault value is 2400. 

Your Basic Monitor menu should now appear as in 
Figure 4-3. You have now selected all the parameters 
necessary to monitor data from the training tape. 

r" 
\ 1.2 CR T Control. Insert the X.2S-SDLC training 
"tape. Press MONITOR. 'The microprocessor that con-

trols the tape will automatically reposition the tape to 

** PROGRRM MODE -- BRSIC MONITOR ** 
TEST ID: 
SOURCE : 

t;10t"lITOR: 
CODE 

FORI'1AT 

SPEED: __ 

Figure 4-3 

Block 000, as you have specified on the Basic Monitor 
menu, and begin playback. As Figure 4-4 shows, the dis­
play is single-line, with DCE data distinguished by the 
underline. No data is suppressed: all the idle Flags (low­
intensity reverse 7E) are displayed. There are no other 
highlights because none have been programmed. 

Press PROGRAM; then PARAMETERS and 2, to 
display the menu shown in Figure 4-5. We shall be con­
cerned with the CRT CONTROL portion of the menu. 

Move the cursor from SINGLE LINE (the default 
selection) to DUAL LINE. Press MONITOR. Again the 
tape playback will begin from Block 000. The data will 
now appear in time-correlated dual-line display as 
shown in Figure 4-6. 

Since the idle Flags take up most of the display 
space, we shall suppress them, as was done on the Train­
ing Tape Program. 

Figure 4-4 
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** PROGRAM MODE -- CRT & TAPE ** 

CRT CONTROL 
DISPLAY MODE: DUAL 
SUPPRESS 
ENHANCE t"i=r::Jt'1 PARIT'r' 

REV IMAGE [~li. nnERFAC:[=otl 

RECORD COHTROL 

SPEAKER CONTROL 
SPEAKER [~jj; CHi 

Figure 4-5 

Return to the CRT CONTROL menu (PRO­
GRAM, PARAMETERS, 2). The cursor is in the DIS­
PLAY MODE field. Move the cursor to the SUPPRESS 
field. 

The SUPPRESS field is a data entry field; that is, 
you may choose up to eight characters to be suppressed' 
and enter them directly from the keyboard. To suppress 
idle Flags, press CONTROL plus the FLAG key simul­
taneously. A low-intensity 7E appears. 

NOTE: A low-intensity entry in a data entry field 
always signifies that the symbol represents something 
other than itself. In this case, it means that a Flag is in­
tended, and the logic will treat it as a Flag, rather than a 
data 7E 16. 

If you make an error in a data field, you may write 
over it. You may clear the remainder of a field starting 
with the cursor position by pressing SHIFT plus 

Figure 4-6 

*MON TRPE* BLOCK=001 
BOTH/RSCII/SPRCE/BOP 
3 §I !"J !"J .,. S "'" ~ 'i 'j = EXA n ~ """ = z: jj' EI ... "" = , a !"I if@tt I;,-a ....... ~ g ." =- = ",. 

i-EXPECTS R BIT INDEX (7 - 0) IN 'BIT 

~~~!~,eaeFe-'-"-"%--'&'~!,~&~~Ad~ 
LRCEMENT IN 'DISP'~~*e~a~ -"-3--~h~ 

~* ~"'~*&t;"'if~~ 
~"-=p-~='Taa---,,-e~!~~.~~ 

ARGUMENTS~~*~~a~E~E;;E 
a\~rarz'in'nrr5R-mr3'Egm2-"~E'nn'z"-z 

~~'~~DSDFGHJKL'[~o~b~~$ 

Figure 4-7 

f 
\ 
"-. ..... 

CLEAR FIELD. CLEAR FIELD clears an entire field. 
CONTROL plus CLEAR FIELD clears an entire menu 
to default condition and thus should be used cautiously. 

MONITOR the taped data and notice how much 
more compact the display is (Figure 4-7) with the idle 
Flags suppressed. Frames still can be distinguished by 
the good (G), bad (B), and abort (A) symbols. 

You may wish to verify that if you enter HEX, 7, E 
in the SUPPRESS field, Flags will not be suppressed.( 

\-.,--~. / 

4.1.3 Triggers. Using the triggers, the CRT can be 
unfrozen and refrozen so that only data of interest is 
added to the display. 

Operate PROGRAM; then TRIGGER. Notice that 
the display (Figure 4-8) is similar to that given by the 
PROGRAM SUMMARY key in Monitor Mode (Figure 
3-12). There are eight triggers. 

** PROGRAM MODE -- TRIGGER ill ** 
'if 1 

'iF2 

'iF5 

*6 

18 

'---------------------;/-"., 
{I 

Figure 4-8 

\ / ,,_/ 
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Press the numeral 1. This displays the menu for 
_Trigger 1 (Figure 4-9). A horizontal line divides the top 

/ "ONitor characteristics that the trigger will LOOK 
'~·OR from the bottom SET actions that it will take. If 

you compare this with Figure 3-12, you will see the sig­
nificance of the upper and lower lines for each trigger 
on the Program Summary. 

There are three monitor conditions that the triggers 
will look for: (1) data characters; (2) interface lead sta­
tus; and (3) internal flags. When all of the selected con­
ditions are true, the trigger will take as many of the fol­
lowing actions as have been selected: (1) set CRT; (2) set 
tape; (3) set flag; (4) set timer; (5) set counter; (6) set 
alarm; and (7) set OUTSYNC. 

4;1.4 Selective Display of Information Frames. 
Since we want the trigger to look for information 
frames, we are only interested in looking for certain 

** PROGRAM MODE TRIGGER ill ** 
MON DATA ON 1 .... 1 DTE DCE 

MON VF LEADS: Dl 'lE'3 

MON FLAG ID YES 

," SET CRT Ii! 'y,[S 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: 

I \r3 
'II YES 
, e '{ES 

II YES SET OUTSYNC: III YES 

Figure 4-9 

data characters, and only those from the DCE. The 
bright reverse blinking cursor is on the default selection 
NEITHER in the first data selection field of the trigger 
menu. Use the cursor to select DeE. 

A second line now appears, offering four selec­
tions; STRinG, 1 OF, GOOD FCS, and FCS ERROR 
(Figure 4-10). To find an inf<?rmation frame we shall 
need to find a certain string of characters. Therefore, 
operate the ENTER key to move to the LOOK FOR 
field. The cursor will go to STRG because it is the de­
fault selection. 

Under STRG, there is an underlined space, which 
indicates a data entry field. Press ENTER, and the cur­
sor will go to the first position of the data entry field. 

An information frame is defined by the 0 in the Bit 
• position of the second byte after an opening Flag. So, 

** PROGRAM MODE -- TRIGGER ill ** 
MON DATA ON : ilEITHER DTE III! 
- LOOK FOR : r::i;i'i,q 1 OF GOOD ,foe; ERR 

MON VF LEADS: a 'iE'=:: 

MON FLAG : m YES 

SET CRT 

SET FLAG : 
SET TIMER: 
SET CNTR : II YES 
SET ALARM: 

I'·: :;:~~ 
I • '(ES SET OUTSYNC: !II '{ES 

Figure 4-10 

we want to look for a string composed of three bytes: a 
Flag, a byte not equal to a Flag (the address byte), and a 
byte having Bit 1 equal to zero (the control byte for an 
information frame). 

(1) On the data entry line for STRG, enter a Flag. 
Remember that you must use CONTROL plus the 
FLAG key. 

(2) To allow any byte except a Flag in the second 
byte position, press NOT EQUAL followed by CON­
TROL plus FLAG. Notice the horizontal "Not Equal" 
bar through the character. 

(3) In thethird position we need any byte with Bit 
1 = O. Press BIT MASK. A low-intensity reverse M will 
appear, indicating that something other than a data 
character M is meant. To the right is the 8-position bit 
mask entry field, and the cursor is at Bit 8. (See Figure 
4-11.) The X's indicate Don't Care bits. Since we are 
only interested in Bit 1, we can immediately move the 
cursor to the bit 1 position on the far right, using the 

** PROGRAM MODE -- TRIGGER tI ** 
MON DATA ON : flEITHEf" DTE _ 

Fe:; E;:;:';:;:' '" .. '-'. LOOK FOR : S!';;{~ 1 (IF GOOD 

~~ -­MON VF LEADS: 1m] '(ES 

MON FLAG i!Dl 'iES 

SET CRT 

~H ~i~~R~ I ':'~~, 
SET CNTR : '''''''' \'E~; 
SET ALARM: m SET OUTSYNC: D '(E'3 

Figure 4-11 
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** PROGRAM MODE -- TRIGGER *I ** 

DE I~I':oI 
OF GOOD Fes ERR 

MON VF lEADS'7 Ii! YES 
11111 ; t 

MON FLAG III YES 

SET CRT : tioJli'1 0=OFF I=ON X=NO CH 
I I _ I I I I 

ClR FRZ HEX lO UND BlI REV 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: 

I ',(ES 
I!!~ YES 

YES 
YES SET OUTSYNC: Dl YES 

Figure 4-12 

RIGHT cursor arrow. Enter the numeral 0 here. The 
low-intensity M in the third character position of the 
string now signifies a byte with Bit 1 = O. Its meaning 
could easily be changed at any time by changing the bit 
pattern in the bit mask field. Press ENTER to return to 
the string. If other bytes were needed, you could now 
enter them. 

If you should wish to alter the Bit Mask, reposition 
the cursor on the low-intensity M and press BIT MASK. 
The cursor will return to the bit mask field without 
altering the string. 

Since we want information fields to be displayed, 
we want the character string to turn the CRT freeze 
OFF. Using ENTER, tab the cursor down to the SET 
CRT field. Select YES, and observe that another selec­
tion field appears. Tab to the selection field and select 
FRZ; then enter a numeral 0 for OFF. 

** PROGRAM MODE -- TRIGGER tI ** 
MON DATA ON : NEITHER DiE I~la:; 
- lOOK FOR : ~ 1 OF GOOD res ERR = 
MON FLAG 

SET C;T .. NOr. la=O~F liON X=NO CH 

ClR FRZ HEX lO' UND BlI REV 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: SET OUTSYNC: III YES 

Figure 4-13 

** PROGRAM MODE-- TRIGGER ~ ** 

+4 

+5 

+6 

i8 

Figure 4-14 

The Trigger 1 menu should now look like Figure 
4-12. 

We need to turn the CRT FREEZE ON again at the 
end of the information frame while Trigger 1 waits for 
the next information frame. The next Flag after the 
freeze is turned off, i.e., after the control frame, is 
always the closing Flag. 

Select the Trigger If2 menu. Select DCE. EDt,fr, .. 
NOT EQUAL FLAG, FLAG in the LOOK FOR d(/ 
entry field, and set the CRT FRZ to turn ON. (See F~-"',' 
ure 4-13.) 

Now view the Trigger Summary (simply press 
TRIGGER) and notice how your entries on the individ­
ual trigger menus are summarized (Figure 4-14). The 
Trigger Summary is the same as the Program Summary. 

MONITOR the data to see that only information 
packets and FCS bytes are now displayed as in Figure 
4-15. 

*MON TAPE* BLOCK=a02 
BOTH/ASCII/SPACE/BOP 
~:f.tb't ~~U.' e,',", ", I!!I", , -=-"r a 5' r, r , , e 
EXPECTS IX OR IY IN 'IR'~~~*~~~~( 
.... 5 .. - .. - - - i' - - - - - - - ...... i<~ .1" r r " , , il e .. ~~~ ~ ! Gij 

; - EXPECTS AN 8 BIT DISPlACEME 

~~'}~'~~}~~:~~~;~Ir~~~~~T~ __ i'FFr~~~~~'~i~ 
"'Rn'r"""'I!!I"R,a'-""~a(IP"""5" 
,IR.DISP~~~*.~~~. DB IR + aD 
~l~~~q~"""""B""'-
H ; OPCODE BYTE I ~~~*, ~ 

R'F'!',."",'! 

!"""'. p, p"", E!I E!I,' FxAII[iJ"" F' F"" ~@'l 
; - EXPECTS A-BIT INDEX (7 -

~a~IP'B"""""""""""'"~a !p'e r
-

a) IN 'BIT'~~~* -~~& . -

Figure4-1S 
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. Although the dual-line display is much more com­
r~1:'I~ct with the Flags and protocol material suppressed, it 
\ :ipparent that there is little simultaneous transmission 
······recorded on the training tape. It will be more efficient 

for analysis, therefore, to display the data in single-line 
mode. To do this, return to Program Mode; select the 
CRT Control menu (PARAMETERS 2), and select 
SINGLE LINE instead of DUAL LINE. The display 
will now appear as in Figure 4-16. (Use CONTROL plus 
HEX to help distinguish the LCNs from the packet-type 
octets.) 

Because the first two bytes of each frame have not 
been received in the display buffer, the P key cannot be 
used to find the packet-type octets automatically. How­
ever, you may still ,?btain packet-type expansions by 
positioning the cursor manually on the packet-type oc­
tet, that is, the third character in any packet. Operate 
CONTROL plus P to obtain the correct acronym expan­
sion, as in Figure .4-17 (in the figure, the cursor is near 

Figure 4-16 

the center of the display). Note that CONTROL must be 
used with the P key in this case. 

Remember that when CONTROL plus P is used, 
the logic cannot identify your mistakes: it will display an 
expansion of whatever byte is at the cursor location, 
whether valid or not. 

4.1.5 Selective Display of Traffic on One Logical 
Channel. We can modify the program already in the 
unit (Section 4.1.4) to display only the data on a specific 
logical channel. To do this, we program the triggers to 
look.into the first two packet bytes for the LCN. We 
shall illustrate this by displaying only transmissions on 
LCN 0004, whether information, supervisory, or non­
.c~quenced. 

( ... (1) Select the Trigger #1 menu, and use the EN­
TER key to position the cursor in the LOOK FOR 

Figure 4-17 

STRG data entry field. Move the cursor to the low-in­
tensity M. Clear the Bit Mask with SHIFT plus CLEAR 
FIELD. The cursor will remain at the third position in 
the string. 

(2) Operate the DON'T CARE key to indicate 
that any bit combination in that position in the string is 
valid for the control byte. 

(3) Next enter the logical channel number infor- . 
mation for the first two packet octets, 10 0416, The 
HEX key is a two-character latch, so to enter the LCN 
use the key sequence HEX, 1, 0; HEX, 0, 4. 

(4) You have now programmed Trigger #1 to un­
freeze the CRT .upon receipt of any frame on LCN 0004. 
(See Figure 4-18.) 

(5) Trigger #2 has already been set to freeze the 
data after the closing Flag (Figure 4-14). 

** PROGRAM MODE --' TRIGGER +I ** 
MON DATA ON : NEITHER 

LOOK FOR ar:: ~i~' 1 _. 
~"""""-== 

MON VF LEADS: ii!liO] YES 

MON FLAG IiI ... ([:; 

g~E 1~5oD FeS ERR 

SET C~T II NO." .0=OiF liON X=NO CH 

CLR FRZ HEX LO UND BLI REV 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: SET OUTSYNC: • YES 

Figure 4-18 
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Figure 4-19 

Go to Monitor Mode. All frames on Logical Chan­
nel 0004 are displayed, whether information, supervi­
sory, or nonsequenced (Figure 4-19). 

By including the packet-type octet (Octet 3) in the 
unfreeze string for Trigger 81, we can limit the display 
of frames on LCN 0004 to a specific packet type. To 
display only information packets add a Bit Mask to the 
string and ellter zero in the Bit 1 position (Figure 4-20). 

Now the display consists solely of information 
packets on LCN 0004 and the data can be read almost as 
straight text (Figure 4-21). 

Observe that each packet terminates with CR LF 
followed by a few other characters that are not useful in 
understanding the information content of the packet. 
To suppress these assorted characters, change Trigger 
#2 to turn CRT freeze ON after the string CR LF is re-

**PROGRAM MODE -- TRIGGER ~ ** 

NEITHER DIE _ 
1 OF GOOD FeS ERR 

MON FLAG : III YES 

SET CRT : NO n= 0=OFF l=ON X=NO CH 
I I" .--. I I I 

CLR FRZ HEX LO UND BLI REV 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: 

III YES 
!II YES 
III '--(ES 
• YES SET OUTSYNC: ~ 

Figure 4-20 

"'(ES 

*MON TAPE* BLOCK=008 DTE=00000111/' 
BOTH/ASCII/SPACE/BOP \ 
[§l;.SPACElR'J.'3%;~; DE~£HRII.~"'!1a~.~NT BYTE IN .. 
DEXEDlR .. --~=j=II.="'=~=~~------------
--lR'J.'3 'J.'3%'3 . - DECREMENTS A B 
~Y!I, AT A MEMO~R YII._"'bAQvC~ATION WHIC 
H ISlR'J. %~ ; SPECIF~lA~*~D IN (B 
ASE+~QBllI.~"'Eahf~ACEMENT) FORMATlR'J.'3%~ ~ 
_~_&I ; - EXPE~QkIIl.~"'_~lJX~ OR IY IN ( 
IR)lR'J.'3%~ ; - EXPECT~~!_~AN 8 BIT 
DI~S(PIl.L"'A!CN~MENT IN (DISP)lR'J. {~~:~ 
~~)QIC~B - -MACRO IR DISPlR'J.'3% 
_DCB ~!1nBIl.£"'RaQ9 _ IR DISPlR'J. 
~'J,~% DB ~ a ~ I 

OPCODE BYTE TlR'J,~ __ 1l._"'_A_~-! 
DB 034HlR'J,~%D~ B~_!_1 ~ DI 

~~_._Il._"'_a_6 ~ ; DISPLACEMENTlR'J,~%)~@ 
_11._ "'_~_"s ~ ; . ENDMlR'J.~%%~ ENDMlR'J,~l§!< 

Figure 4-21 

ceived instead of waiting for the closing Flag byte. (See 
Figure 4-22 and 4-23.) Since CR and LF are control 
character mnemonics, enter them using the CONTROL 
key plus the CR or LF key. 

The three characters CR, LF, and ; appear 
throughout the display and detract from its readability. 
Suppress them by adding them to the SUPPRESS list on 
the CRT CONTROL (Parameters 2) menu. Now ,,-" 
serve the display. As in Figure 4-24, it is a clear, rel ....... ' 
able presentation of only the information on Logical 
Channel 0004 and can easily be compared with the input 
(or output) of that terminal. 

NOTE: In some instances, CR or LF or any sup­
pressed character may be of significance to the user, 
e.g., it may be part of the message content. It will never­
theless be suppressed whenever it appears. 

** PROGRAM MODE -- TRIGGER tI ** 

MON DATA ON ; iiEITHER DIE ,i!!i= 
- LOOK FOR : ~~~~ 1 OF "GOOD Fes ERR 

III 
MON UF LEADS: !I[iJ YES 

110N FLAG 

SET FLAG : .- '/,,=: 
SET TIMER: m 
~~i g~~~M ~ I :::~~ SET OUTSYNC: • YES 

------0 
Figure 4-22 
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Figure4-2l 

NOTE: If a circuit is very busy, it may be advan­
tageous, for example, to select only DCE on the Param­
eters 1 menu in order to eliminate spurious characters 
from the DTE. 

4.2 THE TRAINING TAPE PROGRAM 

(--...... T!J.e progra~ o? the training t~pe is designed spe­
\ ....... ~ifically for momtormg ASCII data m X.25 format. The 

basic parameters of the program are shown in Figures 
4-25 and 4-26. The Parameters 1 setup is the same one 
that you entered in Section 4.1. The display is dual line . 
and Flags are suppressed. Figure 4-27 is the Trigger 
Summary and Figure 4-28 is the statistics menu. 

4.2.1 Frame and Packet Efficiency. Network utiliza­
tion can be determined easily with the training tape pro-

c .. 

*MON TAPE* BLOCK=00S 
BOTH/ASCII/SPACE/BOP DCE=00101101 
1-- 1X('t~ - STOR 
ES A REGISTER AT A MEMORY LOCATION WHICH 

IS SPECIFIED IN (BASE 
+ DISPLACEMENT) FORMAT 

- EXPECTS A. B. C. D OR E IN (R) 
- EXPECTS IX OR IY IN (IR) 

- EXPECTS AN 8 BIT DISPLACEM 
ENT IN (DISP) STB MACRO R.IR.DISP 

DB IR + 0DH OPCODE BYTE 
1 DB R + 70H OPCODE BYT 
E 2 DB DISP DISPLACE 
MENT .ENDM ENDM 

. SPACE SET BIT INDEXED 

TURNS ON A BIT AT THE ADDRESS CALCULATED 
BY COMBINING 

Figure 4-24 

** PROGRAM t'10DE BASIC MONITOR ** 

TEST ID: 
SOURCE : 

MONITOR: 
CODE 

FORMAT 

SPEED: __ 

Figure 4-25 

gram. The program analyzes traffic from the DCE or 
NODE but it can be edited easily to look at traffic origi­
nating at the DTE. 

Packet Efficiency is the percentage of data packets 
to all packets. Counter 1 counts data packets and Coun­
ter 2 counts all other packets, using the Bit Mask XXXX 
XXXO to define the packet-type octet for an informa­
tion packet. Inspection of Figure 4-29 (which was not 
made from the training tape data) shows that 5011,10 of 
the packets are for supervisory or control purposes; the 
packet efficiency is therefore 5011,10. 

A verage packet size is another valuable parameter. 
It is relevant for node throughput and memory alloca­
tion analysis. It also reveals whether messages are being 
combined to minimize the packet count. Since many ad­
ministrations charge on a packet basis, whether or not 
the packets are full, this information can be 'important. 
On Trigger 4, Counter 3 is set to increment for every 

** PROGRAM MODE -- CRT & TAPE ** 

CRT CONTROL 
DISPLAY MODE: SINGLE 
SUPPRESS 
ENHANCE 

REV IMAGE 

RECORD CONTROL 

: 7l"-.iL 
i.....!.lh ..... 

SPEAKER CONTROL 
SPEAKER iB ON 

Figure 4-26 

1M' 
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** PROGRAM MODE -- TRIGGER *I ** 

*1 DeE STRG:~i~ 
CTR1T FLAG 

*2 DeE STRG:~ 
TMR2C R:A6 

*3 DCE STRG:~~ 

*4 DeE STRG:iI 

*5 DCE STRG: ~;J 

*6 DCE STRG: ~~~3 
A 

*7 DCE STRG: ~~~! 
A 

*8 DCE STRG:~ 

CTR2T 

CTR3T 

CTR4T 

Figure 4·27 

FLAG 1 

TMRF 

TMRF 

TMR2C 

byte received while Flag 1 is ON, that is, every byte re­
ceived between the packet-type octet defined by the 
string on Trigger 1 and the end of the packet defined by 
the string on Trigger 2. Using the data of Figure 4-29; 
we see that division of Counter 1 (number of data pack­
ets) into Counter 3 (cumulative number of data packet 
bytes) gives approximately 30 bytes per packet. This 
amounts to only 25 percent utilization on a network that 
provides 128-byte packets. 

Frame efficiency is the ratio of packets (or infor­
mation frames) to supervisory or control frames. Coun­
ter 4 counts all frames other than packet frames (all 
noninformation frames). The total of Counter 1 (data 
packets) and Counter 2 (nondata packets) in Figure 4-29 
gives the number of packets, which is the number of in­
formation frames. There are two packet frames for 

** PROGRAM MODE -- STATISTICS ** 

COUNTERS: 

*1 

*2 

*4 

TII1ERS: 

*1 

*2 

------
Figure 4·28 

*MON TAPE* BLOCK=072 
BOTH/ASCII/SPACE/BOP 

COUNTERS: 

*1 

*2 

B 

*4 

Deca Peke;;; 

TH1ERS: 

*.1 

*2 leI 1 = ;; 1 me .. 

.. .. 
Figure 4·29 

every nonpacket frame, so the frame efficiency of the 
circuit is approximately 2:3 or 67 percent. 

4.2.2 Call/Circuit Utilization. Timer 1 is ON be­
tween the CALL ACCEPT packet, Trigger 6, and the 
CLEAR packet, Trigger 7 (see Figures 4-30 and 4-31). 
This timer displays the duration of the call. Since the 
X.25 section of the training tape does not contain a 
CALL ACCEPT packet, this timer will remain at Of! 
when the training tape is being monitored.' .. ' 

Timer 2 accumulates the time between frames, th~t/ 
is, from the string on Trigger 2 to the string of Trigger 8, 
which is idle circuit time. 

In the data of Figure 4-32 only 12 out of 74 seconds 
were utilized for sending frames. This could indicate 
that personnel making manual entries need further 
training. Use of a batch-type terminal to store the data 
on tape before transmission might improve efficiency. 

** PROGRA11 t'10DE -- TRIGGER *I ** 
l'lmi DATA ON 

LOOK FOR : 

MOH FLAG 

SET CRT 

SET 
SET 
SET 
~3ET 

FLAG : 
TH'lER: 
CNTR : 
ALAR~1: 

'," . 

=-.-.~' 

,,~~~::] SET OUTSYNC :iir~] ._--. 
'--------------------_/ '\ 

~.j) 
Figure 4·30 
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** PROGRAr-'1 ~10DE -- TRIGGER *ii "'''' 
(---.. III 

HON DATA 0[1 : 
LOOK FOR : 

r10~1 FLAG 

SET CRT 

FLAG : ,H~] 

". ---. --­
'-

SET 
SET 
SET 
SET 

TI NER : ',- ~"~::? *~ _ 
CNTR : 
ALARt1: ~'"~~ SET QUTSYNC: l~r~J 

Figure 4-31 

NOTE: As shown in Figure 4-32, the timer is set 
to count in seconds. When the periods being counted are 
less than seconds, the count will vary by at least + or -
1 second. To minimize this effect of a I-second resolu­
tion on periods that may be shorter than I second, the 
seconds timer should be allowed to accumulate well into 
the hundreds. For total periods of less than 60 seconds, 
the millisecond range is recommended for accuracy. 

NOTE: With HDLC framing, you should re­
member that the characters have had extra zero bits 
"destuffed." Therefore when you correlate character 
counts to time measurements you will find that there are 

*NON TAPE", BLOCK=073 
BOTH/ASCII/SPACE/BOP 

COUNTERS: 

*1 

*2 

*4 
TINERS: 

*1 

*2 I a i ~ t ~ roe I • 

Figure 4-32 

*MOIi TAPH BLOCK=072 
BOTH/ASCII/SPACE/BOP 

COUNTERS: 

*1 
42 

*4 
TIMERS: 

*1 

*2 

----.. ... 
-.. 

Figure 4-33 

more bits of time on the circuit than will be accounted 
for by adding up character times. However, the display 
will always show when eight bit times have been accu­
mulated by inserting the L-shaped fill symbol on the 
faster data path (in dual-line display). See Section 6 
(SDLC) for further details. 

4.2.3 DTE Analysis. On the training tape program, 
all triggers are assigned to the DCE. You can easily 
make the same measurements on the DTE path. Since 
the CALL/CALL ACCEPT does not appear until 
Block 68, the CALL duration will not accumulate. 

** PROGRAM MODE -- TRIGGER *! ** 
l'-lON DATA ON 
- LOOK FOR 

110N I/F LEA 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: 

---_ ~F ~uuu ERR 11._-

DEC~ ~~E~3 
tiC: ~ '(E:::; 

Figure 4-34 
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Load the training tape program. In succession, 
select each trigger menu and change the LOOK FOR 
selection to DTE. Operate MONITOR and observe the 
Results display around Block 073 (see Figure 4-33). No­
tice that there are only 23 data packets with a total of 
291 characters. Obviously the DTE is generating very 
little traffic, and packet overhead is 743 out of a total 
packet count of 766. The Node servicing the terminal 
may be rather busy with packet handling, but moving 
little actual data. 

4.2.4 Specific LeN Analysis. The training tape pro­
gram uses DON'T CARE for the LCN octets (as in Fig­
ure 4-34). You can easily modify the strings in Triggers 
1, 3, 6, and 7 to specify an LCN of interest or to exclude 
a specific LCN. Replace the second and third Don't 
Care bytes with hexadecimal values for the desired LCN 
bytes (see Figure 4-35, for example). 

** PROGRAM f'10DE -- TRIGGER iQ ** 
t'101'1 DATA 01'1 : iiEITHEF.' DTE ~m 
- LOOK FOR : c- l '.);- ';CII)D r '_.=, EPP 

SET FLAG : flO f.!:"'':l *I tsIl OFF 
SET TI j'1ER : ill 'rr; 
SET CNTR : fiO C ¥;! 2 3 4 ~~~t; DEC PES 
SET ALARM: i~L") 'lE'; SET OUTSYNC: iml '(E:; 

Figure 4-35 





5 BISYNC-Framed X.25 

5.1 GENERAL 

X.25 can be framed with transparent BISYNC in­
stead of HDLC (or bit stuffing). In this case, select 
SYNChronous FORMAT rather than BOP on the Pa­
rameters 1 menu since entering BOP in the 3500 enables 
bit stuffing. 

Two types of transparent BISYNC framing are in 
general use: EBCDIC with SYN = 3216 and ASCII with 
SYN = 1616. ASCII with SYN = 9616 is seldom found. 
The EBCDIC or ASCII framing does not necessarily de­
fine the data code: the codes are often mixed. EBCDIC 
data may be framed with ASCII; or ASCII data may be 
framed with EBCDIC. 

5.2 TRAINING TAPE DATA 

The data on Blocks 080 to 095 of the training tape 
is BISYNC-framed X.25 with ASCII data, 7 informa­
tion bits, space parity, and SYN = 1616. 

5.2.1 Parameters Setup. Power up the 3500 without 
a tape, and display the Parameters 1 menu. Make the 
following selections: 

SOURCE: TAPE 
START AT: BLOCK 080 
MONITOR: BOTH 

27 

CODE: 
BITS: 
PARITY: 

ASCII 
7 
SPACE 

The display should appear as in Figure 5-1. For trans­
parent BISYNC framing, we want SYNChronous FOR­
MAT, which is the default selection, rather than BOT> 
The synchronization characters default to the values( . 
space-parity ASCII, 16 1616, so there is no need to m~)({(· 
further selections on this menu. 

On the Parameters 2 menu, select SINGLE LINE 
DISPLA Y. Position the cursor on the data entry line bea 

low ENHANCE and, holding down the CONTROL 

** PROGRAr1 MODE -- BASIC MONITOR ** 
TEST ID: 
SOURCE : DTH 

f10NITOR: 
CODE 

BriUDC1T HE>< 
BITS : ,=. ij 

FORMRT 
PRRITY: E"lEt1 ')1)D > •• ;,... EJia!! ._-

~~~~~~~R§:p!z;~8~:~:'n .:': 
SPEED: E1I8!..-

Figure 5·1 
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key, type in STX, ETX, and OLE (see Figure 5-2). In 
Monitor Mode the enhanced control characters will be 

( "',layed in blinking bright reverse image (see Figure 
\';;,-j). 

5.2.2 Display of Transparent Data. Operate MONI­
TOR. The tape control logic will position the tape at 
Block 080 before playback starts. Allow the tape to run 
to Block 095 to fill the display buffer; then press MAN­
UAL FREEZE. (Note: there is a pause in the data be­
tween Blocks 081 and 084.) The BISYNC framing can 
be clearly discerned because the framing characters are 
enhanced. Each transmission (that is, each frame) be­
gins with OLE STX and ends with OLE ETX CRCl 
CRC2. 

Operate the HEX key. Notice that the enhanced 
OLEs are alllO's in hexadecimal, but the OLEs in nor­
mal video are 9016. The 9016 OLEs have the bit pattern 

** PROGRAM MODE -- CRT & TAPE ** 
CRT CONTROL 

DISPLAY MODE: §'II'tell.-"I:!! DUAL LIfE 
SUPPRESS 
ENHANCE 

REV IMAGE =Otl 
/'-" ... 
. ..~.' 

,i 

INITIAL 
START AT 
STOP AT 
INTERFACE 

SPEAKER CONTROL 
SPEAKER : 00;;1 ON 

Figure 5-2 

RECOFD 

END 

1001 0000 but are displayed as OLEs because the CRT 
logic reads only 7 bits when a 7-bit code has been se­
lected. The Parameters 2 logic, however, sees the mark 
parity bit and enhances only characters with the bit pat­
tern 0001 0000. 

Since OLE (1016) is used as an indicator prior to 
STX and ETX, it must be distinguished from 1016 in the 
data. The BISYNC rules require another 1016 to be in­
serted before any data 1016. The extra OLE is thrown 
away upon receipt, but of course you will see it when 
you are monitoring the line. Octet 1 is usually 1016 for 
LCNs below 256; therefore the dual OLE (10 1016) oc­
curs with some frequency in this display. 

'(---' NOTE: When you are counting to find a particu-
\ Jctet, remember to disregard one of every two con-
"sec~tive JOI6 DLEs. 

Figure 5-3 

Return the data display to clear text using the HEX 
key. Operate CONTROL plus HEX. This will display 
not only the control characters in hexadecimal but also 
those text data characters having the same mnemonics. 
This problem arises frequently because the X.25 control 
bytes frequently fall in the same range of hexadecimal 
values as the BISYNC control values. The 9016 OLEs 
are examples. You will find that using CONTROL plus 
HEX on transparent data displays is a very useful device 
for distinguishing the real control characters. (See Fig­
ure 5-4.) 

NOTE: In transparent BISYNC-framed X.25, 
DLEs are frequently inserted near the LCN. The auto­
matic packet locator activated by the P key is pro­
grammed to ignore the extra DLE when itcounts char­
acter locations. When you are observing the display or 

DTE=00010110 

Figure 5-4 



manually selecting the bytes to be expanded using CON­
TR OL plus P, be sure to consider the rules for transpar­
ency. 

5.2.3 Packet Call Sequence. The BISYNC-framed 
X.25 portion of the training tape contains a packet call 
setup, an interrupt, and a call clear. It is instructive to 
observe the call sequence. 

When you are making frequent use of the cursor, 
the large number of enhanced characters on the screen 
may make it difficult to identify the cursor. Select the 
Parameters 2 menu, place the cursor in the ENHANCE 
data entry field, and operate CLEAR FIELD. This can­
cels ENHANCE. Return to the Monitor Mode and 
freeze the display at Block 95. 

Operate the B key to scroll to the beginning of the 
display buffer. There is a limited amount of BISYNC­
framed data on the tape, so the first character in the 
buffer will be the first character of the taped data. 

Press the P key to automatically tab the cursor 
through the sequence of packet-type octets and display 
the mnemonic expansion for each packet. Table 5-1 
summarizes the packet traffic on the tape. The third 
packet (Table 5-lB) is a CALL packet (see also Figure 
5-5). The table clearly shows the sequence of all packets 
in the call through CLEAR. 

In Table 5-IB, notice the packet DCE RR P(R)=3 
following DTE INFO P(S) = 3 and preceding DTE 
INFO P(S) = 4. You' might infer that the RR should 
have been P(R) = 4 since the next P(S) is a 4. However, 
timing delay in the Node may permit a "skew" of one 
count. A similar condition may arise when window rota­
tions are used to control the traffic flow. 

;;i;i;*M;;O;;;N~T;\5A;;;;P;;;E*~==;ii;BL;;;Oii;;C ... K ... = ... 0 ... 9 ... 7 DTE =00001011 
I -'. =.~ .... , -:.. - - - - - - - --
~s,.s,~'l \lj.:a 'llj.:x Qllf ... s,.s,~H~AIlIj.: ! Dd!s,.s,~~'l ~lXa 'llXx Q~~ 
~~~'l\~A'lIj.:!~~~~~~'l\~dll'l~{~~'lIX~w~~~~~Il~~a~ 
1j.:8Q~~~~~'l\Ij.:~1l1j.:1~~~~~~'l\lXn'l'l~~~~~~Il\~\'lIl~ 
1n1'l'l'l'l~@~1'l'l'l'l~@~~~!~~'l1X3]i~~~~'l\~~'l~g~ 
w.Y~~~Y'lY\~Ij.:Y!'l'l\~Ij.:(~Q'li'l~~n1'l'l'l'l~@~1'l'l'l'l 
~@~~~!~\'l~TT~~Y~Y~\~(~'l~~ONE'l~\li~~~~'l\~ 
!'l~hQ*YY~Y'l\~*'l~\TWO'l~2>i\~~Y'l~~A'l~@Q*\~ 
Y~'l\~A'l~~Q*~YYY'l~Ij.:B'lIl~A'l~'3~~YYY'l\~L'l'l~~ 
THREE'l~~}*~~~~'l\~a'l~Y~~~~~~'l~~N'l'l~\FOUR'l 
~O&i~\~~'l\~~'lIj.:'lQ*~~~~'l~~a'l~~~~\~\~'l\~~'l'l 
~a'l~Mbi~~~~'l\~''l'l~\FIVE'llj.:dQi~~~~'l\~!'l~~~ 
i\~~~'l\~~'l~PQi~~~\'l\~&'l'l~ SIX'l~=~*~~~~'l\ 
~!'l~I~i~s,.s,~'l~~('lHnSEVEN'l~4R*\\Y~H~n'l'l~ 
A'llj.:] y~~s,.s,~'l \MIlIX ! Dl~~s,.s,~'l ~~A'llj.:a ~H~~~1l \~J 
'l'l~$EIGHT'lIj.:}Ni~~~~'l\~D'l'l~~~'l~q0i~~~Y'l~~a 
1l1j.:8Q*~~~\'l\~a'l~xQ*~~~~'l\~I'l'l~''l~~K*~~~~'l 
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Operate the B key to return to the beginning of t~_~ 
buffer. Use the F key to obtain the sequence of fra(' .. \ 
control expansions of Table 5-1A. \ ... _ . ./ 

5.2.4 Packet Highlight. You can use triggers to high­
light only data packet content. The simplest approach is 
to set a trigger to look for a specific LCN and the data 
packet-type octet (Octet 3). 

(1) Check the Trigger Summary to be sure that 
the triggers are at default condition, that is, no entries 
show on the Program or Trigger Summary. 

(2) On the Trigger 1 menu, select 
MON DATA ON: DTE 
LOOK FOR: STRG 

Enter the two LCN bytes using the key sequence HEX. 
1,0; HEX, 0,1. Represent the data packet-type octet by 
a Bit Mask, XXXX XXXO (see Section 4.1.3 to review 
instructions regarding the Bit Mask). 

(3) Under SET CRT, select REY and enter a one 
(1) to turn REVerse image ON. 

(4) Set Trigger 2 to look for the end-of-text se~ 
quence, DLE ETX, and to turn REVerse CRT OFF (0). 
Then set Triggers 3 and 4 in the same way to highlight 
data packets on the DeE. 

The Trigger Summary should appear as in Fi(" 
I 

5-6. \, ...... ..' 

In Monitor Mode, freeze the display manually at 
Block 095; then operate the B key to obtain, the displa.y 
of Figure 5-7. Obtain the display of Figure 5-8 using 
CONTROL plus HEX. . 

5.2.5 The Q Bit. Notice that in Figl,lre 5-7 the data 
packet containing TWO was not highlighted. Why 
didn't the trigger catch this packet? 

** PROGRAM MODE -- TRIGGER *I ** 

*6 

*8 

--------------------------~(~') 
------------------~ _/ 

FigureS-6 
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f'\ 
I I TableS-I \ ....... .. 

Table5-IA 
Frame 

Type NR NS P/F 
DTE RR 7 0 
DCE RR 2 0 
DTE RR 7 0 
DCE RR 2 0 TableS-iB 
DTE RR 7 0 Packet 
DCE RR 2 0 LCN Type P(R) P(S) (Q) Text 
DTE INFO 7 2 0 DTE 0000 Restart 
DCE RR 3 0 
DCE INFO 3 7 0 DCE 0000 Restart confirm 
DTE RR 0 0 
DTE INFO 0 3 0 DTE 0001 Call 
DCE RR 4 0 
DCE INFO 4 0 DCE 0001 Call accept 
DTE RR 1 0 
DTE INFO 1 4 0 DTE INFO 0 0 One 
DCE RR 5 0 
DTE INFO 1 5 0 DTE INFO 0 Q Two 
DCE RR 6 0 
DCE INFO 6 0 DCE RR 2 
DTE RR 2 0 
DTE INFO 2 6 0 DTE INFO 0 2 Three 
DCE RR 7 0 
DTE INFO 2 7 0 DTE INFO 0 3 Four 
DCE RR 0 0 

r· DCE INFO 0 2 0 DCE RR 3 
\ /DTE RR 3 0 
........... DTE INFO 3 0 0 DTE INFO 0 4 Five 

DCE RR 
DCE INFO 3 0 DCE INFO 5 0 Six 
DTE RR 4 
DCE INFO 1 4 0 DCE INFO 5 Seven 
DTE RR 5 0 
DTE INFO 5 0 DTE RR 2 
DCE RR 2 0 
DCE INFO 2 5 0 DCE INFO 5 2 Eight 
DTE RR 6 0 
DTE INFO 6 2 0 DTE Interrupt 
DCE RR 3 0 
DCE INFO 3 6 0 DCE Interrupt confirm 
DTE RR 7 0 
DCE INFO 3 7 0 DCE . INFO 5 3 
DTE RR 0 0 
DTE INFO 0 3 0 DTE RR 3 
DCE RR 4 0 0 
DCE INFO 4 0 0 DCE INFO 5 4 
DTE RR 1 0 
DTE INFO I 4 0 DTE Clear 
DCE RR 5 0 0 
DCE INFO 5 0 DCE Confirm 
DTE RR 2 0 
DTE RR 2 
DCE RR 5 
DTE RR 2 
DCE RR 5 

r··· 
\ 
' .. 



*MON TAPE* BLOCK=096 DTE=00010110 
BOTH/ASCII/SPACE/SYNC/\\ 
~~~~~~a~~xQ*~~~~~~~A~~!~*~~~~~~~a~~xQ*~ 
~~~~~~A~~!~*~~~~~~~d~~~{~~~~~w*~~~~~~~a~ 
~8Q*~~~~~~~~~~1 ~~\~~~ 
~nltttt~@~ltttt~@~~~!~~t 
*~~~~~t~~~~~!tt~~~( 
~@~~~T~~t~TT*~\~~~~~~~(t~t·~ 
!~~hQ*~~~Y~~~*~~~TWOt~2 
y~t~~At 

Figure 5-7 

Use the P key to tab to the packet-type octet for 
that frame. Notice that the Q bit is set (see Figure 5-9). 
The Q bit is the first bit in Octet 1. Move the cursor to 
the left to Octet 1 (9016)' Notice from the bit expansion 
that Bit 8, which is the Q bit, is 1. But the trigger is pro­
grammed to look for a byte with Bit 8 = 0 (1016). 

Although ASCII defines only seven information 
bits, the status of the eighth bit can always be examined 
by using the cursor to show the bit expansion. 

5.2.6 Enhance Parity. You may find it useful to be 
able to see at a glance what bytes have Bit 8 = 1 (Mark 
parity bit). On the Parameters 2 menu, in the EN­
HANCE field, select PARITY. Return to Monitor 
Mode. 

Each byte having Mark parity bit is now displayed 
with a horizontal bar through it (Figure 5-10). Control 
characters with mark parity (specifically the frame and 

DTE=10010000 

Figure 5-8 

SECTION 5: BISYNC-FRAMED X.25 31 

,----------------------,,' , 

i;i;i* ... MO;;!N~T;,A;.P;;;E*~==;l5:BL~0lf:lC=fK;:;=~0!:::::9~3 DTE =00000010 ( ,,! 

Figure 5-9 

packet control and supervisory octets) are legal because 
parity applies only to the data (INFO) fields. 

. Display the Program Summary and notice the en­
tries under Triggers 7 and 8 (Figure 5-11). When you se­
lect ENHANCE PARITY, these two triggers are auto­
matically programmed to count parity errors. If you 
need Triggers 7 and 8 (or Counters 3 and 4) for other 
purposes, you can clear each of them with CONTROL 
plus CLEAR FIELD. This makes the two triggers a( I 

the two counters available, but it does not clear th .. ", ,i 
ENHANCE PARITY selection on the CRT display. 

5.3 OTHERB/SYNC-FRAMED DATA. 

5.3.1 Same Code/or Framing and Data. When both 
framing and data are EBCDIC or ASCII, select EBC­
DIC or ASCII for the CODE on the Parameters 1 (Basic 
Monitor) menu. The synchronization characters will be 

Figure 5-10 
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automatically determined: the system will look up the 
r~Y character in the selected code chart and enter it-in­
I... ..~ding appropriate adjustments for parity. 

' ...... . 

5.3.2 Different Code for Framing and Data. In this 
case, the synchronization characters must be entered in 
hexadecimal to override the default selection for the 
selected code. Select the data CODE (usually EBCDIC 
or ASCII), then the correct number of bits and parity as 
applicable. 

16 

t7 DTE PARITY 
CTR3I 

18 DCE PAR ITY 
CTR4T 

(---..... .. Figure 5-11 

\ .. _" .... 

Enter each synchronization character using the 
HEX key followed by two digits. The usual selections 
are as follows: 

EBCDIC = 323216 
ASCII odd, space, or no parity = 161616 
ASCII even parity (rarely used) = ~6 9616 

An example of the set up for EBCDIC-framed ASCII is 
shown in Figure 5-12. 

** PROGRAt'l MODE BASIC MONITOR ** 
TEST ID: 
SOURCE: .-

. ':-" 
".~ i ...... ,._.:.... 

i'IONITOR: 
CODE 

"-,.-'.: '-. -'-7 
=:h,_,l..."._-' ; 

BITS : §.g .. _ 
PARITY: ~~~~ MRK SPACE NONE 

FORMAT . ~"~i>ll:"i ;C·P Eijr,.. "- I h::;',,< 
SYNC CHARS: ill 
OUT SYNC : OFF • CHAR:I I:L 
AUTOSYNC : )lii ,Xi 

SPEED: IEL 

Figure 5-12 
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6 SOLe Data 

6.1 GENERAL 

SOLC may be implemented in several ways depend­
ing on the application. The data on Blocks 150 to 250 of 
the training tape represents traffic with a 3276 terminal 
on a multi-drop circuit. 

6.2 PARAMETERS SETUP 

The SOLC data on the training tape runs from 
Block 150 to 250. 

On the Parameters 1 menu, program the 3500 to 
START at BLOCK 150. The data CODE is EBCDIC, 
and the FORMAT is BOP, since SOLC uses HOLC (bit 
stuffing) framing. Figure 6-1 shows the Parameters 1 
setup. 

** PROGRAM MODE -- BASIC MONITOR ** 
TEST ID: 
SOURCE : /DTi'1 

MONITOR: 
CODE 

REV EBCD BRUDOT HEX 

FORMAT SYNC !III BOP/liFel AS\T1C 

SPEED: __ 

Figure 6-1 
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On the Parameters 2 menu, select DUAL LINE 
since we may anticipate simultaneous transmission by 
the OCE and OTE (Figure 6-2). 

6.3 DISPLAY 

Operate MONITOR. Playback will begin/' .... 
BLOCK 150. When the display looks similar to Fi~l._'./ 
6-3 (Block 151 of the tape), FREEZE the CRT and oper~ 
ate the B k.ey. 

6.3.1 Idle Line. Use the F key to tab to the UA/NSA 
frame (Figure 6-4). Figure 6-4 shows that on the OTE 
line idle mark is represented by the L-shaped fill sym­
bol. Each OTE frame begins and ends with at least one 
Flag (7E). 

The OCE line (underlined) idles with Flags. 

** PROGRAM MODE -- CRT & TAPE ** 
CRT CONTROL 

DISPLAY MODE: '=;Irj,;u:: LItlE II-•••• e 
SUPPRESS 
ENHANCE l~~r~'l"J PAR IT." 

REV IMAGE [~J~; l}j j ~kFACE=ON 

RECORD CONTROL 

SPEAKER CONTROL 
SPEAKER t~lill 011 

Figure 6-2 



34 X.25-SDLC TRAINING MANUAL: ATLC-107-895-104 

Figure 6-3 

6.3.2 Hexadecimal Display. Figure 6-4 shows that 
the 3500 displays ·many bytes as mnemonics. Operate 
CONTROL plus HEX to display these characters in 
hexadecimal as shown in Figure 6-5. 

6.4 ZERO INSERTION 

With the F key, tab to the next XID frame (Figure 
). The training tape contains sequences in which the 

Rife 7E Flags have been accidentally stuffed with zeros. 
Figure 6-6 shows two blocks containing = = = = = and 
ending in B for Bad block. The bit expansion for the 
DCE cursor character is 0.111 1110, indicating that the 
= symbol represents the 7E16 Flag. 

Operate MANUAL UNFREEZE and let the tape 
run until about Blo·ck 190, where messages containing 
many of the numeral 7 will appear (see Figure 6-7). 
FREEZE the CRT. 

BLOCK=151 DTE=01110011 

Figure 6-4 

BLOCK=151 DTE=01110011 

Figure 6-5 

6.4.1 Pill Characters: Display of (De)stuffed Zeros. 
An EBCDIC 7 is F7 16, bit pattern 1111 0111 (notice the 
breakdown in Figure 6-7). Two consecutive 7's contain 
seven consecutive 1 'so Therefore, one zero is inserted for 
every 7, and a sequence of eight 7's on the DTE gains 
eight bits or one byte over the DCE. This gain is repre­
sented by an L-shaped fill symbol following every eighth 
7 on the DTE in order to maintain time correlation with 
the DCE. 

No fill characters have been inserted in the DCE 
string of 7's near the bottom of Figure 6-7 because the 
DTE side idles with mark and time correlation is not rel­
evant. 

In dual-line BOP display on the 3500, you will see 
the L-shaped fill symbol inserted in the data whenever 
eight bits have been inserted and time correlation must 
be maintained. ' 

BLOCK=151 DTE=10111111 
ID P/F=l 

Figure 6-6 



*MON TAPE* BLOCK=190 DTE=11110111 
BOTH/EBCDIC/BOP DCE=01111110 
?7~~~~~~~~~~~~~~~~~~~~7~~~~~7~77777~7777 

~~~~ 5F~K040 40 40 40 C1 6A TEST LINE ZE 

RO INSURT OF 7S 777777777777777777 
F ~ "" ~ == == e ". ~ ~ == I"!I == == == == == == = = == :;; E! == == == == ~1.tD1P~ == == ". "" => ... 

777777777777777777 7777777777777777 
g$ge=~''';~~~~~~~~c 
77777777777777 

Figure 6-7 

NOTE: The fill symbols will not necessarily ap­
pear in the same place each time data is replayed be­
cause the accumulation up to eight is a continuous proc­
ess. 

6.4.2 Suppress Idle. So far, the SOLC data has been 
displayed with a large number of idle Flags. It has been 
instructive to see them, but it will be more efficient to 
suppress them. On the Parameters 2 menu, enter a Flag 
(CONTROL plus FLAG) on the SUPPRESS data entry 
line and again MONITOR the data. Figure 6-8 shows 
the compact data display around Block 153 with the 
EBCDIC control character mnemonics converted to 
hexadecimal (using CONTROL plus HEX). 

6.5 NETWORK MEASUREMENTS 

We shall program triggers to make the measure­
ments listed in Figure 6-9. First, select the Statistics 

*MON TAPE* BLOCK~153 
BOTH/EBCDIC/BOP 

Figure 6·8 
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** PROGRAM MODE -- STATISTICS ** 

COUNTERS: 

U 

*2 

t3 

*4 
TIMERS: 

*1 
*2 

----il~* SEC --
Figure 6-9 

( ..... . 

...... , ...... . 

menu and name the counters and timers ,as shown on the 
figure. Frame efficiency can be measured by counting 
information and noninformation frames. Press TRIG­
GER to view the Trigger Summary and be sure the trig­
gers are in default condition; i.e., the summary is clear. 

Display the Trigger 1 menu. Select DTE and enter a 
string to define information frames; namely, Flag, Not 
Equal Flag, Bit Mask with Bit 1 = O. Set Counter 1 tp., 
increment and thus count information frames (see Fi: .., 
ure 6-10). ' ......... ' 

Set up Trigger 2 to count noninformation frames 
on Counter 2 (as in Figure 6-11). 

To use Trigger 3 to count Command Reject 
(CMDR) frames on Counter 3, enter a DTE string to 
identify the CMDR frame: Flag; Not Equal Flag; HEX, 
9, 7. (See Appendix C.1 for the bit patterns of SOLC 
commands.) 

** PROGRAM MODE -- TRIGGER *I ** 

r"lON DATA ON : t'lE ITHER 
- LOOK FOR : w.i!li:''':''j 1 

R"'4i 
MON VF LEADS: ml '(c..S 

MON FLAG !ii!l '([5 

SET CRT 

SET FLAG : I Tt..::=s 

SET TIMER: YES 

!lEI 
OF 

DeE 
GOOD res 

II 

SET CNTR : 
SET ALARM: 

1·- ,,~,-

i··lO liia is 2' 3 4 l!ill:~ DEC 
1m '{ES SET OUTSYNC: II! 

Figure 6-10 

EF~R , 
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(-" ** PROGRAM MODE -- TRIGGER i!!I ** 
MON DATA ON : NEITHER III DCE 

LOOK FOR : ~ 1 OF GOOD rCS ERR =: . 
MON I/F LEADS: ill YES 

MON FLAG 

SET CRT 

SET FLAG : 
SET TIMER: 
SET CNTR : 
SET ALARM: 

III YES 

• 'iTS 

I vEe; 
YE5 

NO ~ i1 e 3 4 DI! DEC RES 
~ YES SET OUTSYNC: II YES 

Figure 6-11 

Set Normal Response Mode (SNRM)· frames ap­
pear on the DCE line. To count them on Trigger 4, set 
Counter 4 to increment when the DCE string Flag, Not 
Equal Flag, 93 16 is received. 

The Program Summary should now look like Fig­
ure 6-12. 

To measure the total line time actually used for 

(/----'~ansmitting information you can set a timer to run 
\ .om receipt of the information control frame byte 
"""through the closing Flag. The string already entered on 

Trigger 1 can be used to start Timer 1. Select CONT to 
permit the timer to accumulate the tot~1 information 
frame time. 

None of the triggers includes a string to define the 
end of a frame, so select the Trigger 5 menu. Enter a 
DTE string of Not Equal Flag, Flag and set Timer 1 to 
STOP. 

** PROGRAM MODE TRIGGER *II! ** 
H DTE STRG:~;;; 

CTR1I 
*2 DTE STRG : e:;,,-;;; 

CTR2T 
#3 DTE STRG:~;;! 

CTR3T 
#4 DCE STRG:~M 

CTR4T 
#5 

#6 

(.----. #8 

\, ....... --------------

Figure 6-12 

** PROGRAM MODE 

if1 DTE STRG:~ 

#2 DTE STRG: Ii";;; 

t3 DTE STRG: 1--.. 11 
i4 DCE STRG: ~:;;M 

.,5 DTE STRG: ~~ 

i6 

i8 

TRIGGER tI ** 

CTR1T TMR1C 

CTR2T 

CTR31 TMR2C 

CTR4I TMR2S 

Figure 6-13 

The strings needed to measure the total time be­
tween Command Reject and Set Normal Response 
Mode have already been entered on Triggers 3 and 4, so 
you can use these triggers to set a timer. On Trigger 3, 
set Timer 2 to CONTinue, and on Trigger 4, set Timer 2 
to STOP. 

The Trigger Summary should now appear as in Fig­
ure 6-13. 

From Figure 6-14, we can compute the frame effi­
ciency on the test circuit as 249/(3321 + 249) = 71170. 

SNA uses headers on information frames for 
equipment control, configuration, initialization, and 
other purposes. Triggers can be used to look for specific 
headers, to locate the user data, and to measure it. 
These details are application dependent and the opera­
tor must be quite familiar with the system under test. 

*MON TAPE* BLOCK=236 
BOTH/EBCDIC/BOP 

COUNTERS: 

t1 

#2 

t3 

#4 

!~~il!i '3EC TIMERS: 

t1 I .... _ - - • ~-,::; - - - - -

.,2 

.­
BIll --... .. 

Figure 6-14 



7 Recording 

CA UTION: Do not use the training tape to save a 
program or record data. (On some of the training tapes, 
the record tab has been removed to help avoid this er­
ror.) 

7.1 PREFORMATTING TAPES 

New tapes should be preformatted before use to re­
tension them and provide block numbers. (See the Tech­
nical Manual for detailed instructions.) 

7.2 SAVING A PROGRAM 

CA UTION: Always verify a tape as blank (or as 
having a program that is no longer of interest) before 
you SA VE a program on it. You should do this before 
the new program has been developed to avoid the possi­
bility of writing over it with whatever may be on the 
tape. 

(1) Insert the tape and press LOAD PROGram: 
the name of any resident program or "NO PROGRAM 
FOUND" will be displayed. 

(2) Remove the cartridge and position the REC­
ORD tab toward the outside of the case (this is the rec­
ord position). 

(3) Develop the desired program in the 3500. 
(4) Insert the new tape (with the record tab ON). 

Press the SAVE PROGram key and the Program CRT 
menu will appear. 

(5) Always operate the LOAD PROG key to ver­
ify that the program has transferred to the tape. You 
should review each of the four menus-
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Parameters 1, Basic Monitor; 
Parameters 2, CRT and Tape; 
Trigger Summary; 
Statistics, Counters and Timers. . 

(6) Remove the tape and move the RECORD tf 
to the center of the case to protect the tape. c 

•••••• / 

(7) Fill out a label with the program menu and atm 

tach it to the case. 

7.3 RECORDING DATA 

7.3.1 Manual Recording. Only one operation is re­
quired for manual recording: 

(1) Position the RECORD tab of the tape toward 
the outside edge of the case. 

(2) In the MONITOR mode, press the MANUAL 
START key in the CAPTURE MEMORY zone of the 
keyboard. The RECORD LED on the panel will go ON 
and the BLOCK number will increment for each 2400 
characters received. 

(3) To stop recording, press MANUAL STOP. 

7.3.2 Program Control. When LINE has been 
selected as data source, triggers can be used to start and 
(or) stop data recording. The RECORD and TRIGGER 
LEDs on the panel will indicate whether the tape is re­
cording. 

7.3.3 Override. When the tape is under program 
trigger control, you may use the MANUAL START anr--. 

l \, 

MANUAL STOP keys to override the triggers in'tl\.. ) 
same way that you can override the CRT display freeze.-· 
Use RESUME TRIGGER to restore program control. 





APPENDIX A 
Using This Manual with the INTERVIEW 3000 

This training manual can be used with the INTER­
VIEW 3000 (which does not have a tape). The following 
considerations are important. 

(I) Obtain a. source of HDLC-framed signals, 
preferably X.25 as that is what has been used for the 
basic part of the manual. Connect the signals to be mon­
itored to the RS-232/V.24 connector on the rear of the 
instrument. 

(2) Since you have no taped program, you will 
need to program the Parameters 1 menu before you can 
monitor data. You should, therefore, read Section 4, 
through Section 4.1.1, Basic Monitor Menu, before you 
read Section 3 in detail. 
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(3) The Parameters menu should show 
SOURCE: LINE for all tests. Select BOP for FORMAT 
and enter synchronization characters to match the fram-
ing of the data to be monitored. . 

(4) Throughout, study the figures in the man( 
\ before you apply the text to your own data. " .... 

(5) You can skip Sections 2.2, 2.3, 2.4, and 7, 
which pertain only to the INTERVIEW 3500. 

An INTERVIEW 3000 may be field-upgraded to a 
3500 by adding a Tape Upgrade Kit, OPT-895-01-2. 
Please specify serial number and software version (see 
power-up display of your unit) when you order. 

o 





, ..... . 
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APPENDIX 8 
Introduction to Bit-Oriented Protocols 

ADCCP (Advanced Data Communication Control 
Procedures) is the most general of the bit-oriented pro-

-tocols. Most of those in use are subsets of ADCCP. 
Because its provisions for extended addressing and ex­
tended control fields have not been generally imple­
mented, they will not be discussed here. 

B.1 OVERVIEW 

A bit-oriented protocol can be viewed as three es­
sentially separate parts: 

1. The BASIC FRAME, needed to coordinate 
transmissions. 

2. PACKETS, the content or information to be 
sent, for example. 

3. The FRAMING around each transmission, es­
sential for synchronization. 

Most Bit-Oriented Protocols (BOP) have the fol­
lowing general characteristics: 

• Because specific bits within a control byte have 
individual significance, each bit is accessible for analy­
sis. 

• Messages need not be individually acknowl­
edged: a specific number of messages may be outstand­
ing without acknowledgment. 

• Each transmission consists of a frame with a 
minimum of four 8-bit bytes: one address, one control, 
and two frame check (FCS) bytes. 

• Transmission by the DTE and the DCE is simul­
taneous, which increases throughput. 

• Data messages can be sent in any binary format 
(memory dumps, for example), because the information 
content is "transparent" to the framing. 

• All bytes used for control purposes are eight in­
formation bits. Information characters may be 8 bits or 
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less, depending on what protocol is used for the infor­
mation field. 

Particular BOP implementations may exclude some 
of these or include other characteristics. 

B.2 BASIC FRAME 

The basic (that is, -minimum) frame structure( . 
four 8-bit bytes. \.-----/ 

Byte 1 Byte 2 Byte 3 Byte 4 . 

I ADDRESS I CONTROL 

The address and control bytes are defined by their 
positions. 

If a frame contains a message or data (information 
frame), additional bytes are inserted. Certain control 
frames also require more bytes. Additional bytes of ei­
ther type always follow the control byte and their pres­
ence is signaled in the control byte. 

ADDRESS 

Bit patterns and command acronyms used in X.25 
and SDLC frame-control bytes are listed in Appendix 
C. 

B.3 PACKET 

In X.25 and X.75 protocols, an information fra,,/-·'\ 
is by definition a Packet. A packet always contains "---__ /) 
least three octets (octet is the CCITT term for byte): 
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FRAME 

PACKET 

The INTERVIEW 3500 analyzes the first three 
octets of the packet. 

Octet 1 Octet 2 Octet 3 

xxxxxxxx 
Q 0 Mod 8 l2-Bit Logical Channel (LCN) 

Packets usually contain up to 128 bytes of informa­
tion. If the block to be sent,is larger and requires several 
packets, the M bit (More data bit) within the packet­
type octet (Octet 3) is set to 1. This serves the same func­
tion as ari ITB in BISYNC. The last packet of a contigu­
ous block has the M bit set to O. 

The 3500 displays the LCN, P(R), and P(S), as well 
as Q, 0, or M if any of these three bits is set to 1. 

If the modulus is 128 (bits 6 and 5 of Octet 1 set to 
10), the 3500 displays only the LCN and MOD 128. 

8.4 SOLC-SNA 

SDLC-SNA is a protocol that includes numerous 
:,/""'1pplication-dependent variables. It accommodates con­
, "".,., ..• tol of terminals and other hardware-softw'are devices as 

well as various host application programs. It is not a 
general-purpose network protocol such as X.25, al­
though the basic principles are the same. 

SDLC can be considered equivalent to frame level 
and SNA roughly equivalent to packet level: 

SOLC 

SNA 

Since SDLC may address multiple stations (con­
trollers), the address byte can have many values. The ul­
timate destination or origin (device) address is contained 
within the FlO field. 

The 3500 displays all control command acronyms 
for the SDLC control byte. 

For in-depth treatment of SDLC-SNA, see IBM 
Technical Bulletin G 320-6024, "SNA Architecture Ref­
erence Summary. " 

8.5 FRAMING 

Framing characters (or signals) precede and follow 
each frame (four or more 8-bit bytes) to synchronize the 
characters of the frame. 

B.5.l , HDLC Framing. At least one Flag (0111 1110, 
7E16) must precede and end each frame. 

HOLC FRAMING (BIT STUFFING) 

I FLAG i ADDRESS I CONTROL I Fe" I FC" FLAG' 

A technique called "zero bit stuffing" is used to 
prevent having more than five consecutive 1 bits on the 
line except when the Flag is sent. 

A special detector monitors the line for the Flag sig­
nal. The first non-Flag byte is the address byte and the 
next Flag signals that the frame has terminated. 

In the INTERVIEW 3500, the term BOP is re­
served for HDLC framing. 

B.5.2 . Transparent BISYNC Framing. The BISYNC 
protocol includes provisions for sending transparent bi­
nary data. Many networks have implemented bit­
oriented protocols using transparent BISYNC framing 
because the communication hardware for HDLC was 
not available. 

BISYNC FRAMING 

Either EBCDIC (SYN = 32) or ASCII (SYN = 16) 
framing may be used. Whichever framing is used, syn­
chronization is absolutely independent of the informa­
tion code. EBCDIC, ASCII, or any other code may be 
used for the information code. 

The rules for sending transparent data in any BI­
SYNC protocol are followed. If OLE occurs in the data 
stream a second OLE is inserted to qualify it as a valid 
1016, Buried synchronization characters may also be 
present (e.g. OLE, SYN) and must be ignored when 
message content is reviewed. 



Frame check bytes (FCS) are replaced by the CRC 
characters used with BISYNC. 

In the INTERVIEW 3500, SYNChronous FOR­
MAT must be selected to monitor transparent BISYNC­
framed data. 

8.6 NOTES 

B.6.1 Bit Order and Numbering. Lack of consist­
ency between and even within documents has made mis­
understandings about bit order and numbering a com­
mon problem. 

• In INTERVIEW 3500 literature and display, 
the first serial bit is consistently the rightmost bit and is 
designated as Bit 1. 

• Most documents specify Bit 1 as the first serial 
bit in a byte and Bit 8 as the last serial bit. 

• In IBM literature, Bit 7 is usually the first serial 
bit and Bit 0 is the last bit. ' 

• In some documents the first serial bit is the left­
most bit and in some cases the first serial bit is the right­
most bit. 

• Bytes are often represented hexadecimally. In 
this case, the rightmost bit is the lowest-order bit and 
also usually the first serial bit. 

• CCITT X.25 transposes the order of the bits on 
the printed tables for frame and packet. Bit 1 is on the 
right for all packet tables and is always the first serial 
bit. Conversion to hexadecimal from these tables is ob­
viously an opportunity for confusiqn. 

• The best guide to bit order in any table is to 
identify an INFO command or INFO Packet; then es­
tablish the bit having a defined value of 0 as the first se~ 
rial bit. 

• A series of bytes (or fields or characters) is usu­
ally presented with the first sequential byte in the left­
most position. 
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Bit Designation 
" " " 

Last bit First~. ) .. .." .... 
Documentation sent sent 

CCITT 8 7 6 5 4 3 2 

Most IBM 
documentation 0 2 3 4 5 6 7 

INTERVIEW 3500 8 7 6 5 4 3 2 

The following control frame is an example of the 
convention used in 3500 documentation: 

Bit pattern 

Acronyms 

Hexadecimal 

1 0 

N(R) 

1 0 

I P/F I 
A I 

0 1 1 0 

N (S) I INFO 

6 

The hexadecimal representation of this byte on the 3500 
screen would be A6. The first bit transmitted is a zero, 
indicating that this is an information frame and an in­
formation field will follow this byte. 

B.6.2 Protocol Characteristics. 

(1) X.25 and X.75 specify basically a point-to­
point, OTE-to-NOOE(OCE) connection. Supervision, 
acknowledgment, and so on are generally best und("" 
stood in these terms rather than with regard to end-k~ .... ) 
end use. At packet level, the recently introduced 0 bit 
can indicate end-to-end delivery significance. (0 = 0 
for local significance.) 

(2) X.25 idles with Flags (7E16) on both paths. 
(3) SOLC permits multiple stations on a network. 

The return path idles with mark between frames from 
different stations. Each frame is preceded and followed 
by one Flag. The outbound path idles with Flags. 

(4) SOLC NRZI is used with or without modem 
clock. The circuit should be tested in whichever manner 
it is actually used. 
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APPENDIX C 
Frame and Packet Expansions 

C.1 FRAME 

The 3500 will display acronyms for X.25 (including 
LAP B), X.75, and SDLe. Therefore up to three differ­
ent acronyms may appear for one control byte when the 
P key is used. 

Table C-I 
X.2S/X.7S/SDLC Frame Control Byte Expansion 

Bit Pattern 
Display· 

876 5 432 I 

I N(R) P N(S) 0 INFO NR = X NS = X P/F = X 

I N~R) P/F 000 I RR NR = X P/F = X 

I N~R) P/F o I 0 I RNR NR = X P/F = X 

I N~R! P/F 100 I REJ NR = X P/F = X 

. IN(R) P/F I I 0 I SREJt P/F = X 

10 0 0 P/F 001 NSlt P/F = X 

10 0 OIP/F o I I SIMt/RQlt P/F = X 

10 0 0 F I I I SARM/DM/ROL t P/F = X 

10 0 II P/F 10 0 I NSpt P/F = X 

10 0 I P I I I SABM P/F = X 

10 I 0 P 001 DISCt/RQD P/F = X 

10 I 01 P IF 10 I I RGAt P/F = X 

10 I I F 00 I I UAiNSAt P/F = X 

II o 0 F o I I FRMR/CMDRt P/F = X 

II o 0 P 001 SNRMt P/F = X 

II 0 11 P/F 11 I I xmt P/F = X 

II 1 olp/Flo I I CFGRt P/F = X 

II I I I P IF I 0 0 I I LINKTESTt P/F = X 

II I I F 1 I I I BCNt P/F = X 

All other patterns UNKNOWN 

* All acronyms for X.25 and X.75 frame and packet level as well 
as all SDLC frame-control byte commands are included. Where one 
bit pattern is used several ways all acronyms are displayed by the IN­
TERVIEW. 

tFrames used only by IBM. 
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C.2 PACKET 
The 3500 displays acronym expansions for X.25 

and X.75 for modulo 8. Modulo 128 is so indicated 
without further explanation. 

TableC-2 
X.25/X.75 Packet-Type Expansion 

Octet 3 Display t., 
"'~h" 

87654321 (XXXX = Decimal 0000-4096) 

11000010111 LCN = XXXX CALL 

210000 I 1 I II LCN = XXXX CALL ACCEPT 

3 1000 I 00 1 II LCN ~ XXXX CLEAR 

41000101111 LCN = XXXX CONFIRM 

5 Ip(R)IMlp(s) I 0 LCN = XXXX INFO PR = X PS = X QDM 

6100100011 LCN = XXXX INTERRUPT 

7 100 I 00 I I I LCN = XXXX INTERRUPT CONFIRM 

8Ip~R)IOOOOI LCN = XXXX RR PR = X 

9Ip(R)IOO I 0 I LCN = XXXX RNR PR = X 

10 Ip(R)IO 100 I LCN = XXXX REJ PR = X 

11 100 0 I I 0 I I LCN = XXX X RESET 

12 10 0 0 I I 1 I I LCN = XXXX RESET CONFIRM 

13 II I I I 1 0 1 II LCN = XXX X RESTART 

1411 1 1 I I I 1 II LCN = XXXX REST ART CONFIRM 

IS Allother UNKNOWN 

, 
." 


