SSM 8080 MONITOR V1

Copyright 1977 by Solid State Music

FEATURES
Available in eight 1702's or two 2708's UV PROMs.
Commands:

D----Display a block of memory data between any two addresses
within 64K of RAM.

S~-~-Display or Substitute a byte for another anywhere in memory.
F----Fill an area in memory with a specific byte.

M--+~~Move a block of memory data, of any length, from one location
in RAM to another.

B----Dump memory to a punch device in a binary format. This for-
mat is compatible with MITS paper-tape format.

L-~-~Load a binary tape with an optional bias address.

W-=-<~Dump memory to a punch device in hex checksum format. This
format is compatible with INTEL paper-tape format.

R-~~~Load a hex checksum tape with an optional bias address.

G---~-Go to an address and start execution with the option of up
to two software breakpoints being preset for a powerful
software debugging tool.

X----Display the CPU's registers after a breakpoint is encountered.
Any register data can be modified at will and the program
resumed.

A----SSM 8(Q80 Monitor can logically communicate with any four dif-
ferent physical devices for each of its four main I/0 entry
points. '

Entry points for:
AC Console I/0 Devices
AR = Reader Devices
AP Punch Devices
AL Listing Devices

i

il

It

The monitor may be easily adapted to any hardware configura-
tion through redefinition of the "System Configuration Pack-
age'" section of the monitor.

Starting address of the SSM 8@8p Monitor is at F@PP hex.
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1.0 SOLID STATE MUSIC 8080 MONITOR V-1

The Solid State Music 8080 Monitor constitutes a powerful central
operating system for an 8080 based microcomputer system. The mon-
itor may be easily adapted to any hardware configuration through
redefinition of a separately assembled "System Configuration Pack-
age'.

Together the monitor and the system configuration package occupy
less that 2048 bytes of memory (ROM) and require less than 64
bytes of RAM for scratchpad.

The monitor provides an interface to system peripheral devices
through externally referenced subroutines and logical I/0 assign-
ments. Operator commands are inplemented for loading, examining,
changing and dumping memory, executing user programs with or with-
out breakpoints, examining/changing register contents, assigning
physical devices to logical devices, etc. Memory may be loaded
from or dumped to external files in either hexadecimal or binary
format.

The system configuration package serves as an interface between

the standard monitor and the hardware configuration at a particular
installation. Consideration is given to a variety of peripheral
devices and memory organizations.

Operator Commands

Operator commands to the monitor consist of a single alphabetic
character input to the logical console input device and, usually,
one or more parameters. When two or more parameters are used they
are separated by a comma or a space. Parameters are hexadecimal
values consisting of the last four (or two, as appropriate) hex-
adecimal characters before the parameter is terminated. Leading
zeros are assumed.

The command line is terminated by a carriage-return in most cases.
Any character other than those specified aborts the command.

Memory Commands

D Command (display memory)
D'Low Address', 'High Address'

Memory from 'Low Address'through 'High Address' is displayed on the
logical console output device. If 'High Address' is” equal to or
smaller than 'Low Address' only the byte at 'Low Address' is dis-

played.



Memory Commands (continued)

Data bytes are displayed in hexadecimal, 16 bytes per line. The
beginning address of each line is displayed before the 1line.

S Command (substitute memory)
S'Address'

The byte at location 'Address' is displayed on the logical console
device followed by a - character. The operator responds with one
or more characters from the logical console input device. If the
input character is space or comma, the contents of the next loca-
tion are displayed, etc. If one or more hexadecimal digits are
input before the space or comma, the specified value will replace
the display value in the memory location. A carriage return ter-
minates the command line.

F Command (£fill memory)
F'Low Address','High Address','Data'

Memory from 'Low Address' through 'High Address' is filled with
'Data'. If 'High Address' is equal to or smaller than 'Low Add-
ress' only location 'Low Address' is filled.

M Command (move memory)
M'Low Address','High Address','Dest Address'

Data from 'Low Address' through 'High Address' are moved to memory
beginning at 'Dest Address'. If 'High Address' is equal to or
smaller than 'Low Address' only the byte at 'Low Address' is moved.
If '"Dest Address' is between 'Low Address' and 'High Address' the
data from 'Low Address' to 'Dest Address' is repeated to fill the
destination field.

External File Commands

B Command (binary dump memory)
B'Low Address','High Address'

Data from 'Low Address' through 'High Address' are output to the
logical punch device in a binary format compatible with mits paper
tape format. ' High Address' must be equal to or greater than
'"Low Address', with one exception: If 'High Address' is zero and
end-of-file record is output specifying 'Low Address' as the entry
point address.



txternal File Commands (continued)

L Command (load memory, binary)
L'Bias Address'

Data in binary format are read from the logical reader device
and stored in memory at the load address specified in the in-
put file plus 'Bias Address'. When an end-of-file record is
encountered control is transferred to the specified entry

point address of zero terminates loading and the monitor remains
in control.

W Command (write memory, hexadecimal)
W'Low Address','High Address'’

Data from 'Low Address' through 'High Address' are output to
the logical punch device in a hexadecimal format compatible
with Intel paper tape format. 'High Address' must be equal to
or greater than 'Low Address' with one exception: If 'High Add-
ress' is zero an end-of-file record is output specifying 'Low
Address' as the entry point address.

R Command (read to memory, hexadecimal)

R'Bias Address'

Data in hexadecimal format are read from the logical reader
device and stored in memory at the load address specified in
the input file plus 'Bias Address'. When an end-of-file record
is encountered control is transferred to the specified entry
point address if it is non-zero. An entry point address of
zero terminates loading and the monitor remains in control.

N Command (null output)

N

Sixty null bytes (00H) are output to the logical punch device.
K Command (copy files)

Bytes are continuously read from the logical reader device and

output to the logical punch device. This process continues un-
til manually interrupted, I.E., by resetting the system.



Execute and Debug Commands

G Command (goto)
G'Address', 'Breakpoint 1','Breakpoint 2°'

If 'Address' is specified, control is transferred to 'Address’.
If 'Address' is not specified, control is transferred to the
address of the last encountered breakpoint, after program status
(CPU registers and flags) is restored.

If '"Breakpoint 1 ' or 'Breakpoint 2 ' is specified, breakpoints
(RST 1 ) replace the bytes at corresponding addresses. These
addresses must contain the first byte of an instruction. If break-
points are specified, a jump instruction is stored at location
0008H to return control to the monitor when a breakpoint, or any
RST 1 instruction, is excuted. At this point the monitor will
save the program status and restore the bytes replaced by any
known breakpoints. Twelve bytes of the users stack are used in
this process. The program counter in the saved program status is
decremented, so that program execution may be resumed with the
instruction formerly replaced by the breakpoint. Monitor com-
mands may then be used to display/modify memory or CPU registers,
etc.

When the monitor is entered normally, I.E., by other than break-
point execution, recording of existing breakpoints is destroyed.
Therefore, if breakpoints are set, but not executed before the
monitor is re-entered, the contents of the bytes containing those
breakpoints must be manually restored.

RST 1 instructions other than known breakpoints may be used as
pseudo-breakpoints, subject to certain restrictions. The jump
instruction must be stored at location 0008H by previously set-

tins a normal breakpoint. RST 1 instructions other than known
breakpoints may be executed thorugh normal program execution (RST

1 stored as part executing program) or instruction jam (interrupt).
When such a RST 1 instruction is encountered, the monitor saves

the program status and resets known breakpoints. However, the
program counter in the saved program status is not decremented, so
program execution may be resumed at the next instruction.

X Command (register display/modify)

X'Register' )
Register contents as of the last encountered breakpoint are dis-
played. 'Register' may be specified as A;B,C,D,E,F (flags), H,
L,M (H and L combined), P (program counter) or S (stack pointer).
The registers are displayed, in the above order, beginning with
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Execute and Debug Commands (continued)

the specified 'Register'. After each register content is dis-
played, the operator may change it by supplying the new value
followed by a space or comma. If no new value is entered the
0ld value is retained and the next register is displayed. The
command is terminated by a carriage return, or display/modifi-
cation of register S.

If 'Register' is not specified, all registers are displayed with-
out operator intervention.

Miscellaneous Commands

H Command (hexadecimal arithmetic)
H'Operandl', 'Operand?2’'

The sum and difference of 'Operandl' and Operand2' are displayed
in hexadecimal on the logical console output device.

A Command (assign I/0 devices)
A'Logical'='Physical'’

Physical device 'Physical' 1s assigned to logical device 'Logical'.
'"Logical' may be any of the four system logical devices, I.E., con-
sole,reader, punch, or list. Only the first character of the de-
vice name is required. 'Physical' may be 0,1,2 or 3. The actual
physical device assigned is determined by the installation configu-
ration as specified in the '"System Configuration Package".

Externally Referenced Subroutines

Several externally referenced subrountines and entry points are
provided for use by user written software. These routines, their
addresses relative to the beginning of the monltor (LOC), and their
functions are listed below.

MONTR LOC

Normal entry point of the monitor. The I/0 configuration is in-
itialized so physical device zero is assigned to each logical
device.

CI LOC+3

Console input. One character is read from the logical console
input device and returned in register A. All registers other
than A and F are preserved.



Externally Referenced Subroutines (continued)

RI LOC+6

Reader input. One byte is read from the logical reader device
and returned in register A. All registers other than A and F
are preserved. If no byte is available from the reader, the
carry flag is set upon return.

CO LOC+9

Console output. The byte in register C is output to the logi-
cal console output device. All resisters other than A and F
are preserved.

PO LOC+OCH

Punch output. The byte in register C is output to the logical
punch device. All registers other than A and F are preserved.

LO LOC+OFH

List output. The byte in register C is output to the logical
list device. All registers other than A and F are preserved.

CSTS LOC+12H

Console status. The logical console input device is checked
for input availability. Register A is set to zero and the zero
flag set true if no 1nput is available. Register A is set non-
zero and the zero flag set false if a character is available.
All registers other than A and F are preserved.

IOCHK LOC+15H
The current setting of IOBYT is returned in register A. IOBYT
is the byte of RAM used to record the current logical device/

physical device assignments.

Bits 0,1 Record the physical device currently assigned to the
logical console device. .

Bits 2,3 Record the physical device currently assigned to the
logical reader device.

Bits 4,5 Record the physical device currently assigned to the
logical punch device.

Bits 6.7 Record the physical device currently assigned to the
logical 1ist device.



Externally Referenced Subroutines (continued)

All registers other A and F are preserved.
IOSET LOC+18H

The contents of register C are stored in IOBYT, thus altering
the logical/physical device assignments. All registers are
preserved..

MEMCK LOC+1BH

The upper 1limit of RAM available tc user programs is returned
in registers B (most significant) and A (least significant).
The address returned is that of the first byte not available

to the user. All registers other than A,B and F are preserved.

STRNG LOC+1EH

The string of characters pointed to by registers H,L is oytput
to the logical console output device. The character strifg is
terminated before a null character, or after A character with
bit 7 set. Registers B,D,E are preserved.

REENT LOC+21H

Alternate entry point to the monitor. The current I/0 configura-
tion is not altered when the monitor is entered at this point.

System Configuration Package

The system configuration package is used to "Tailor" the monitor
to a particular system hardware/software configuration. The
package consists of a table establishing the I/0 configuration,
several entry points for establishing certain memory addresses,
and driver routines for system I/0 devices. The table and entry
points, their addresses relative to the beginning of the package
(SCP) and their functions are listed below.

IOTAB SCP

This table consists of six sub-tables, each consisting of four
entries of two bytes each. Each sub-table entry is the entry
point address of a driver routine for a particular physical
device. Each sub-table lists the driver routines for the four
physical devices that may be assigned to a locical device. Sub-
tables are included for console status, console input, console
output, reader input, punch output, and list output.



System Configuration Package (continued)

ADSCS’; SCP+30H

Subroutine to set registers D,E to the address of the top of
the monitor scratchpad area of RAM. This subroutine is called
without the use of the stack.

ADSCR SCP+33H

Subroutine to set registers H,L to the address of the top of the
monitor scratchpad area of RAM. This subroutine is called in the
normal way, I.E. by a call instruction. The monitor requires

64 bytes of RAM for scratchpad. Of these 64 bytes, the top four
are unused by the monitor itself, and may be used to store IOBYT
and up to three other bytes such as those associated with a CRT
output device.

ADIOB SCP+36H

Subroutine to set registers H,L to the address of IOBYT, the byte
of RAM where the current I/0 configuration is recorded.

ADUST SCP+39H

Subroutine to set registers H,L to the address of the users stack.

This is a default value used only until replaced by the operator

(X command) or by execution of a breakpoint. It is expected that

user routines will initialize the stack pointer when they are first
entered.



; 8068 MONITOR Vi.d

PROGRAMMER: C. Ee. OHME
(415)657-8326

e

s

e

SYSTEM CONFIGURATION INTERFACE

©e

Fo6dd SCP EQU BF6@0H
Fo0d I0TAB EQU SCP
F632 ADSCS EQU SCP+48
F&33 " ADSCR EQU SCP+51
F636 ADIOB EQU SCP+54
F639 ADUST EQU SCP+57
3 ASCI1 CHARACTERS
B3@D CR EQU " BDH
200A LF EQU @AH
Fod ORG @F@08H
H EXTERNALLY REFERENCED SUBROUTINE
3 JUMP TABLE
Fide C3:4F0 JMP BEGIN
F3@3 C3D6FD JMP cI
F@d6 C3IEJFD JMP RI
F@d9 C3DIFa JMP Co
F@BC C3ESF2 JMP PO
FOBF C3EAFQ JMP LO
F@l2 C3DBFU JMP CSTS
F@15 C3BEF1L JMP I0CHK
Fdl8 C315F1 JHMP IOSET
F@lB C3BIFI JMP MEMCK
FOIE C31EFI JMP STRNG
F221 QEQ@OQ REENT: MVI C,8
F223 2128080 LXI H, 2
F@24 ORG $-2
F@24 QEOI BEGIN: MVI Csl
'F@26 112CF© LXI Ds$+6
F@29 C330F6 : JMP ADSCS
Fd2C EB XCHG N
F@2D 8615 MVI B,ENDX=-EXIT=-!
F@2F 1176F2 LXI DsENDX-1
F@32 1B BG1: DCX D
F233 IlA LDAX D
F234 2B DCX H
F@35 77 MOV MsA
Fa36 95 DCR B
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F@37 C232F0@ JNZ BG1

F@3A F9 SPHL

F@3B CD39F6 CALL ADUST
FB3E E5 PUSH H
FO3F 2608 MV I H, 8
Fdal ES PUSH H
F@42 E5 PUSH H
F243 ES PUSH H
Fo44 79 MOV AsC
FB45 B7 ORA A
FB46 CAA4EFQ Jz BG2
FB49 CD36F6 | CALL ADIOB
Fo4C 3608 . MVI M, 8
FO4E 218FF0  BG2: LX1I H, VERS
F@51 CDIEF1 CALL STRNG

F@354 B7 ORA A

COMMAND RETURN POINT

s

F855 D266F0 CMNDR: JNG START

3 ERROR RETURN
F@58 CD33F6 LER: CALL ADSCR
F@58 11E3FF LX1 D,EXIT-ENDX~7
F@5E 19 DAD D
F@S5F F9 SPHL
F@60 219DF0O LXI Hs, ERM
F@63 CDIEFI ‘CALL STRNG

3 INPUT AND EXECUTE NEXT COMMAND
F366 FB START: EI
F@67 CD46F1 CALL CRLF
FO6A DE2E MVl Co®e’
F@6C CDDIFQ CALL co
F@B6F CD2FFl! CALL TI
FB72 D64l Sul "AY
F@74 FAS8F0 JM LER
F877 FEIL8 CPI 'X'='A'+]
F@79 F258F0 JP LER
Fa7C 87 ADD A
F@7D 215S5F@ LXI H, CMNDR
F28@ ES PUSH H
F@8l1 219FF@ LXI H, TBL
FRB84 1609 MVI D,2
F@86 SF MOV EsA
Fo87 19 : DAD D
Fa288 7E MOV AsM
Fo89 23 INX H
FO@8A 66 MOV HoM
Fo8B 6F MOV L,A
F28C -Q0E@B2 MUl C.2
F@8E E9 PCHL
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Fa8F
F@93
Fae7
FaeB
Fa9D

FOIF
Faal
FBA3
FBAS
FBAT
FBA9
FOAB
- FBAD
FRAF
Faal
F@83
F@BS
FoB7
FaB9
FBBB
Fdab
F@BF
FagCl
F@c3a
FB3GCSs
7367
F@C9
FocB
F@CD

F@CF

F@Dl1
FBD4

F@D6
FBD9

FgDB
F@DE

FOE®
FBES

FBES
FOES

BDAA4DAF VERS:
HAEASS44F
52285631
2EBJ
BAAA ERM:
H
T782 TBLs-
CBF2

58F6

1CF3

S8FJ

3GF3

4CF3

ABF3

S8F@B

58Fd

BCF3

C6F3

GCF4

1EF4

58F@

58F@

S8Fd

23F4

B9F4

S58F@

S58F®

58F3

BlIF4

3DFS5

‘oo

QE20 BLK:

CDEFF@ Co:
BL1o

CDEFF#@ Cl:
a108

CDEFFO
R " 1%

CSTSs
GCDEFF@ Ri:
B418

CDEFF#@ PO
8328

DB

D3

COMMAND

D
Dw
bw
bW
bW
Dw
ow
D
bW
oW
W
D
oW
DW
Dy
oW
DW
bW
ow
oW
Dw
by
ho04
ow

UTILITY

MVI

GCALL
DB

CALL
DB

CALL
DB .

CALL
D8

CALL
DB

12

CR,LF,"MONITOR Vi.','@"

LF."*' OR 80H
JUMP TABLE

ASSIGN
BIN
LER
DISP
LER
FILL
GOTO
HEXN
LER
LER
KOPY
LOAD
MOVE
NULL
LER
LER
LER
READ
5UBS
LER
LER
LER
WRITE
b

SUBROUTINES
G’! L

10BR
1,108H

I0BR
1,8

I0BR
1,8

I0BR
4. 18H

I0BR
3,20H

OR 88H



FOEA
FOED

FREF
FOF@
FOF1
F@F2
FOF3
FOF4
FOF7
FOF8
FOF9
FAFA
ForB
FAFC

. FOFF

Fial
Flaz
Fi@3
Flié
Fla7
Fl1o8
Flo9
FlBA
Fles
FlicC
FlBD

FioE
Fl0F
Fil2
F113
Fll4

FlLi5
Fll6
Fi117
Flla
Fl1B
FliC
F11D

FL1E
FLIF
Fl21
Fia2
F123
Fi24
Fl25
Fl28
Fi2B
Fl2C

CDEFF@
0228

E3

CS

46

23

4E
CD36F6
TE

oF

27

B7

B85
C2F9F0@
E606
81

4F
2180F6
@9

7E

23

66

6F

cl

E3

c9

ES
CD36F6
7E
El
Cc9

ES
FS
CD36F6
71
Fl
El
C9

7E
E67F
c8

4F

7E

B7
FADIF2
CDDIF@
23
C31EF!

LO:

I0OBR?:

10Bl:s

IOCHK:

IOSET:

STRNG 3

CALL
DB

XTHL
PUSH
MOV
INX
MOV
CALL
MOV
RRC
RLC
RLC
DCR
JNZ
ANI
ADD
MOV
LX1
DAD
MOV
INX
MOV
MOV
POP
XTHL
RET

PUSH
CALL
MOV
POP
RET

PUSH
PUSH
CALL
MOV
POP
POP
RET

MOV

ANI

RZ
MOV
MOV
ORA
JM
CALL

INX

JHMP

I0BR
2,28H

B
BoM

CoM
ADIGB
AsM

10B!l

C,A
H, IOTAB

A, M

HoM
Lo

ADIOB
AsM

PSW
ADIOB
M,C
PSvW

AsM
7FH

C,A
AsM

Co

Co

H
STRNG

13



FI12F
Fl32
F134
F135
Fi36
Fi39
Fl3A
F13B

F13C
FI3E
Flad
Fial
Fi43
Fiaa
Fi45

Fisé
Fias
FiaB
Fi4abD

¥156

Fis52
Fi55
FilSg
Fi59
Fis0
F15F
¥i6d
Fi61
Fiéa
Fiel
Floa
7165
riesg
Fi69
Fi6A
Fi168
Fl6E
Fi71
Fi72
Fi75
F176
F179
FL7A
Fi7D

FI17E
Fl188

Fig3

CDD6F©
E6TF
CS

4y
CDDIFB
79

Cl

o

E60F
C690
27
CE4D
27
aF
c9

2EBD
CDDIFD
BEGA
C3DIF®

PEBL

212020
CD2FF1
47
GDDBF1
DAG68F1
29
29
29
29
B5
6F
C355F1
E3
ES
78
GCDESF1
D276F1
8D
C258Fd
c9
Ca258rd
2D
C252F1
c9 '

BES]
2100006
C358F!

TI:

QONV:

CRLF ¢

EXPR!

EXPR:

EXD:
EXIs

EX2:

EX3:

EXFs

GALL
AN1
PUSH
MOV
CALL
MOV
POP
RET

ANT
ADI
DAa
ACI
DAA
MOV
RET

Mvi
CALL
MV1
JMP

MU I

LXI
GALL
Mov
CALL
JC
DAD
DAD
DAD
DAD
ORA
MoV
JMP
XKTHL
PUSH
Mov
CALL
JNC
DCR
JNZ
RET
JNZ
DCR
JNZ
RET
MU I

LXI
JMP

Cl
7FH

C.A
Co
ALC

8FH
SPH

40H

CsrA

CsCR
co
CsLF
Co

GCal

H, 008081
11! I

BsA
NIBBL
uXxe

#H
&
H
H
L

Csl
H, B000H
EX1
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F186
Fig7
Fl88
Fl89
Flaa
Fi8B
Fi18C
F18D
Fi8E
F18F

F190
Figol
Fi94

" F195
Fi96
F197
F198
F199
Floa
F19D

FI9E
FlAl

Flag

Flaé
Flasg
FlAB
FlaC
"FlAF
FiB®

F1B1
FiB2
Fi1B3
F1B6
F1B7
FlBa
F1BB
F1BC
F1BD
FIBE
FIBF
FiCd
FiCl
FiC4
FICS
FiCé
FIC7

23
7C
B5
37
c8
7B
95
7A
90
c9o

76
7D

FS
oF
oF
BF
oF
CD9EF!
Fl

CD3CF1
C3D1F2

b6064

BEGS
CDESF@
@85
C2A6F!
B7

C9

ES
DS
CD33F6
EB
210000
24
7E
eF
77
BE
2F
77 :
CABAF1
2B
44
7C

-BA

CD9SF!

HILO:

LADR:

LBYTEz‘

HXD:

LEADS:

LEAD:

MEMCK3

MEM3:

INX
MOV
ORA
STC
RZ

MOV
SUB
MOV
SBB
RET

MOV
CALL
MOV

PUSH
RRC
RRC
RRC
RRC
CALL
POP

CALL
JMP

M1

MVI
CALL
DCR
JNZ
ORA
RET

PUSH
PUSH
CALL
XCHG
LX1
INR
MOV
CMA
MOV
CMP
GMA
MOV
JzZ
DCX
MOV
MOV
CMP

s H

- »x

AsE

AsD

AsH
LBYTE
AfL

PSW

HXD
PSW

CONV
Cco

B4

C.9
PO

LEAD

ADSCR
HoB
AsM
MsA
MsA
MEM®@

BsH
AysH
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FLCS
Floa
FlCR
FRGE
Fabh
PLOF

S
LR
s Mt
R 1)
FiDG
fongatst
SR )}
FOFES IR
FLDE

FlEd

£

JECO
21
EA |
Cs
3FF
()

WH3P
16
WHES
a8
6@6

FRDEFL -

MY i
DE
L6HBA
37
&

e GDRFFL

A5 FL2@

o 3
=

=5

L
L
),

=3
:

5 e
i

-z
“3

T
5 75 "3

& &5
E

5 % e

R

I R i a
*3
RO LM s N e

o

-

205
PR
Faih
FERE
FeaT
FORE
Fane
ebine

e D

RN
y R0

G
R
3
[y
3

a8

L5

DS

s

75
GD33F6
LIEBFF
L9

EB
210408
39
B6d4
PN %

28

78

2B

73

Di

)
GEBAF2

ad

NIBBL:

Nid:

PCHK:

PaC:

®
&»

RESTRT 3

RST@s

MV L
POP
POP
RZ

MV I
RET

Sui
RG
Ao
RO
ADY
JP
ADX
"G
Al
GO RA
RET

GAld

GPL
RZ,
GCRl
RZ
Pl
3T6
RZ
GMG
RET

A, BCEH
B
H

As @FFH

!@'

- LIPS ]

BREAKPOINT ENTRY POINT

PUSH
PUSH
PUSH
PUSH
CalL
99,4
BAaD
LGHG
LXI
BAD
MV I
KGHG
RCX
Mov
PCX
MOV
POP
DCR
JNZ
POP

H

B

B

PSW

ADSCR

Ds EXIT-EMDX+ 1
D .

H, 086AH
8p
Bsd

H
MsD
H
M,E
D

B
RSTH
B
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F20E
F20F
F210

F213

F2l4
F215
F2lé
Fai7
Felia
F2lB
F2iC
F21F
Fa220
Fazi
Faz2
F223
- F226
F227
F228
F229
Fa22c
Fa22D
F236
F231
Fasa
F233
F234
F235
Fa36
F237
F238
F239
F23A
Fa23D
F240
F241
Fa44
Fa47
F248
F244
F24B
F24D
F24E
Fa24F
F251
F2s52
F253
F254
Fas57
F258
F259
F25Aa

F25B.

F25E

@B

F9
2114068
39

7E

91

23
C21FF2
7E

9@
CA2DF2
23

23

7E

91
C22CF2
23
7E

99
cazDr2
83
210F28
39

73

23

72

23

23

71

23

78

Cs
219DF@
CDIEFI
El
CD98F!
211400
39
1682
4E
36080
23

46
36002
23

79

BO
CAS9F2
7E

B2

23

15
c24AF2
C366F0

RSTI1s

RST2:
RST3:

RST4:

RSTS:

DCX
SPHL
LAL
DAD
MOV
sus
INX
JNZ
MOV
SUB
JZ
INX
INX
MOV
suB
JNZ
INX
Mov
SuUB
Jz
INX
LXI
DAD
MOV
INX
MOV
INX
INX
MOV
INX
MOV
PUSH
LXI
CALL
POP
CALL
LXI
DAD
MVl
MOV
MUV 1
INX
MOV
MV1I
INX
MOV
ORA
JZ
MOV
STAX
INX
DCR
JNZ
JMP

B

Hs TLOC
Sp

A.M

c

‘H

RSTI!
AsM
B
RST3
H

H
AsM
c
RST2
H
AsM
B
RST3
B
H,LLOC
SP
M, E
H
MaD
H

H
MasC

H
MsoB
B

Hs ERM
STRNG
H
LLADR
H»TLOC
Sk
Ds2
CoM
Ms0
H
BsM
Ms0
H

AsC
B
RSTS
AsM
B

H

D
RST4
START

17



Féeli
Fa62
F263
Faéd
Fe6h
P66
Fe6
Fa6b
Pt
Faen
Fa6b
FaoF
Faa
L Fare
Fav7d
FE75
Faleé

Baes
Bl
gz
3G9l
Bae
Bguy
13 5 6
Jdey
adaia
a7
Bdia

Farv?
F274
F27C
Fa7rE
7281
Fa8e
F284
7287
F288
Fagn
F280
F28E
29l
F293
FR9s
F294

i
Ci
Fi
D
F9
F8
218009

G30000

L1
D
30008
38
PoBe
38
1615

CD2FF1
2600
FE43
CA93F2
B4
FES2
CA93F2
B4
FESQ
GA93F2
24 :
FE4C
C2BEF2
GD2FF1
FE3D
C293F2

EXIT:

HLX

PCX
TiAs

ENDX3s
ALQC
BLOC
CLOC
DLOC
ELOC
FLOC
HLOC
LLOC
PLOC
SLOC
TLOGC

s
;

ASSIGN:

ASl:

POP
POP
POP
POP
SPHL
Bl
X1
QU
JMP
QU
W
nB
py
2)c]
bw
DB
LB

QU
EQU
EQU
Z2aU
EQy
EQu
£QU
ZQU
£au.
ZauU
QU

.3CRATCHPAD TEMPLATE

)]

B

PSW

H

He@

H=2

18]

-2

6} JTRAP | ADDR
£ 3TRAP | INST
2 STRAP 2 ADDR
i STRAP &2 INST
4] $VIDEQ PNTR
+ FVIDEQO HOLD
1 $106BYT

B

4

&

3

3]

4

HLX~EXIT+9
HLX-EXIT+8
PCX=EXIT+9

B :

TIA-EXIT+8

COMMAND .MPLEMENTATION

ASSIGN CUOMMAND

FALL
MV I
CP1
JZ
INR
CP1
JZ
INR
CPI
JZ
INR
GPI
JNZ
CALL
CPI
JNZ

e

4

B,0
QC'
ASl
B
‘;‘R'
ASl
B
ﬂpl
Ast
B
i!L'
EREXT
T
G o

AS

18



F29B
F29E
F2A8
F2Al
F2a4
F24a6
F2A9
F2AB
Faal
F2AF
F2B@
F2Bl
F2B4
F2B5
F2B8
F2B9
" F2BA
F2BB
F2BC
F2BD
F2BE
F2BF

F2Co
F2C3
F2C6
F2C7
Fa20e8
F2C9
Fa2Ca
F2CD
F2Da
Fa2p2
F2D5
F2D6
F2D7
F2D8
_F2D9
F2DA
F2DB
F2DC
F2DD
F2DE
F2DF
F2EQ
F2El
F2E2
F2E3
F2E4
F2E7

F2E9.

CD2FF1

D638

6F

FABEF2

FE@G4

F2BEF2

2683

B85 AS2¢
FAB4F2

29

29

C3ABF2

EB . AS3:
CD36F6

7E

B2

AR

B3

77

c9

37 EREXT 3
c9

3

CD52F1 BIN:
CD46F | ?
Dl

El

T4 BING:
B3

Ca2D7F2
CDA4F1

BET78

CDIIF3

B7

c9

7B B@:
95

7A

9C

D8

7B Bl
95

4F

74

9C

3F

Dd

@c

C2E9F2

BEFF ,
D5 B2:

CALL
Sul
MOV
JM
CPl1
JP
MVI
DCR
JM
DAD
DAD
JMP
XCHG
CALL
MOV
ORA
XRA
ORA
MOV
RET
STC
RET

TI
g
LsA
EREXT

EREXT
H»3

B

AS3
as2

ADIOB
A?M

MsA

BINARY COMMAND

CALL
CALL
POP
POP
MOV
ORA
JNZ
CALL
MVI
CALL
ORA
RET
MOV
SuB
MOV
SBB
RC
MOV
sus
MOV
MOV
58B

- CMC

RNC
INR
JNZ
MUI
PUSH

EXPR
CRLF
D

H
A»D

E

BO
LEADS
G,78H
PHL

A

ALE
L
AsD
H

AsE
L

CrA
AsD

B2
C,BFFH
D

19



V'2EA
F2EB
F2EE
I'2F@
F2¥2
FeF&4
F2F7
F2F&
Fere
ITEF&
FeFn
FeFG
FeFrn

T30
FAF
F328
F321
$324
327
324
7328
732K
F331%
F332
¥F333
#334
7336
F339

F330
F33D
F34i@

59

GCDAA4F1 -

GE3C
CDESF@
4B
GDI1F3
TG

35

57

4B

23

A

Gy

v 57
* GDESF@

in
GaFAF2
272}
GDESF®
i
m
B34
G0

. L3DCF2

GDESF@
4D

5% GDESF@

ab
G3ESFQ

LDS2F1
i

2
CD46F1
ZD90OF1
CDCFFQ
15
GD9SFI
CU86FI
3F

D

™
Z60F
C227F3
C321F3

Ao
GDS2F 1

Sl

B3

PHL$

DisP:

Diad:

DIls

FILL:

MOV BsC
CALL - LEADS
MV C»3CH
CALL PO
MOV CrE
CALL PHIL.
MOV A»H
ADD I
MOV Ds,A
MOV CoM
INX H
MOV AsD
ADD '
MOV Do
CALL PO
DCR B
JNZ B3
MOV G.D
CALL PO
POP D
MOV AsL
ORA 5 §
RZ

JMP BI
CALL PO
MoV CsL.
CALL PO
MOV CsH
JMP PO

DISPLAY GCOMMAND

CALL EXPR
POP 2]
POP H
CALL GRLF
CALL LADR
CaLL BLK
MoV AsM
CALL LBYTE
CALL HILO
ocMC

RNC

MOV Asl
AN1 OFH
JNZ DIl
JMP Dld

FILL COMMAND

INR c
CALL EXPR
POP B

20



F341 DI v POP 3]

F342 EI POP H
F343 71 Fl@: MOV M,C
F344 CD86F! " CALL HILO
F347 D243F3 JNC Flo
F34A B7 ORA A
F348B C9 RET

GOTO COMMAND

L. T

F34C EI - GOTO: POP H

F34D CDE2F! : CALL PCHK
F350 DA98F3 JC GO3
F353 CA72F3 Jz Go@
F356 CD7EF! cALL EXF
F359 DI S POP D

F35A 2113820 LXI H,PLOC
F35D 39 DAD SP
F35E 72 MOV M,D
F35F 2B DCX H

F360 73 MOV M, E
F361 78 MoV AsB
F362 FE@D CPIl CR
F364 CAS8F3 : . Jz G0O3
F367 3EC3 . MVl A, (JMP B)
F369 320809 STA 8 :
F36C 21FIFl LXI Hs RESTRT
F36F 2209003 SHLD 9

F372 1662 G0@d: MVl Ds,2
F374 211400 LXI HsTLOC
F377 39 : DAD SP
F378 ES GOl PUSH H

F379 CD5@F1 CALL EXPRI
F37C 58 MOV E,B
F37D Cl POP B

F37E El POP H

F37F 78 : MOV AsB
F382 Bl ORA c

F381 CABEF3 JZ . Go2
F384 71 MOV M.C
F385 23 INX H

F386 78 MOV M.B
F387 23 ' INX H

F388 BA ' LDAX B

F389 77 MOV MsA
F38A 23 INX H

F388 3ECF MV1 As (RST 1)
F38D B2 STAX B ‘
F38E 7B . Go2: MOV ALE
F38F FE®@D CPI CR
F391 CA98F3 Jz GO3
F3%4 15 DCR D

F3%95 C278F3 - JNZ GOl

21



F398 CD46F1 GO3: GALL CRLF

"398 210800 LX1 H, 0888H
TEPE 39 DAD sp
TA9E E9 PCHL

3 HEXADECIMAL GCOMMAND
TOAR GPS2FL HEXN 3 CALL EXPR
TaAd D POP D
RNCY-VARCS POP H
F3Aa5 GD46FIL CALL CRLF
F3A8 2 PUSH H
T349 19 . DAD D
TIAAA CDYAF CALL LADR
F3AD GDCFF@ CaLL BLK
F3se =! POP H
881 7D MOV AL
FAB2 I3 SuUB E
R3BG SF MOV L,A
TOB4G 70 MOV  ALH
THBE 94 SBB D
maBe A&7 MOV HsA
FABY GDY9AF1L CALL LADR
F3BA 37 , ORA A
TEBB C9 RET

COPY COMMAND

we

F3BG CLEBFQ KOPY: CALL RI

FUBF AF MOV C,A
73CE@ GDESF® CALL PO
"GCE C3BCF3 A JMP KOPY

LOAD COMMAND

e

T3C6 CDSOFI LOAD: CALL EXPR1

FAce 61 POP B
#3CA CDEQGFR Ll CALL RI
w3CD D8 RC

F3CE FE3C CPI 3CH
F3D6 CADFF3 JZz L2
F3D3 FRET78 CPI 78H
F3D5 G2CAF3 JNZ Ll
F3DY CDOLIF4 CALL LHL
F3DB D8 RC

S3DC BS ORA L
FADD GB RZ

F3DE B9 . PCHL

F3DF UDEQGFO L2: CALL RI
FIEE DB RC

FIE3 SF MOV E,A
FT3E4 GDOLIF4 CALL LHL
F3ET D8 RC

22



F3ES8
F3E9
F3EA
F3EB
F3EE
F3EF
F3F@
F3F1
F3F2
F3F3
F3F4
F3F7
F3FA
F3FB
F3FC
F3FF
" F400
F401
Fa04
F44d5
F406
F4069
F40aA
F406B

F40C
F4@D
F410
Fall
F4l2
F413
Fala
F4ls
F4l6
F4l19
F4l1C
F41D

F41E
F420

F4a23
F426
Fa27
F42A
F42B

F42D

85
57
29
CDEQF®@
D8
77
82
57
23
ID
C2EBF3
CDEGF®
D& '
BA
CACAF3
37
c9
CDEQOFQ
D8
6F
CDEGFO
D8
67
Cc9

ac
CD52F1
Cl :
Dl
El
7E
02
03
CD86F1
D213F4
B7
(9

863C
C3A6F1

CD50F1
El
CDEOFO
D8
E67F
D63A

L3:

L

MOVE:

L)

NULL:

L 1%

READ:

RED@:

ADD
MOV
DAD
CALL
RC
MOV
ADD
MOV
INX
DCR
JNZ
CALL
RC
CMP
Jz
STC
RET
CALL
RC
MOV
CALL
RC
MOV
RET

MOVE

INR
CALL
POP
POP
POP
MOV
STAX
INX
CALL
JNC
ORA
RET

NULL

M1
JMP

READ

CALL
POP
CALL
RC
AN1
Sul

L
D.A
B
RI

M.A
D
DA
H

E
L3
RI
D
L1
RI

L.A
RI

HsA

COMMAND

c
EXPR

COMMAND

B,60
LEAD

COMMAND
EXPRI
H
RI

TFH

"'

23



F42F
Fa3a2
F4a33
F434
F437
Fa43a
F43e
F4GE
F43F
Fase
Fas4g
Fas4
Fa4
Faan
P4k
Faac
- Faab
Fase
Fasha
Fa5L
F4 57
F458
F459
Fas50
F450D
Fa68
FA461
Fa6d
863
Faod
F465
Faesd
F469
Fa46A
Fa6n
Faoi
Faan
Fa7d
F4T71
Fq72
F473
F474
Fa475
F476
Fa79
F4T0
F47E
Fasgl
Fa84
F485
F486
Fa87
F4aBa

Ge27F4
57
LS
LD65F4
CAS9FA
5F
CD65F4
47
CD6SF4
4fF
a9
CD65F 4

CD65F4_

v
Fege]

iD
GE4TF4
CD65F4
i
GA2TF4
37

Ge
CD6SF4
57
LD65F4
Gl

SF

34

G

a9
sDT76F4
37

a7

a7

37

AF
GDT6F4
31

H4F

82

57

79

59
CDERFR
DAB5SF4
E6TF
CDDGF!
DABSF4
co

El

Bl
£l

29

REDI s

REDZ:

BYTE3

RNBBL:

RNBER:

JNZ
MOV
PUSH
CALL
JzZ
MOV
CALL
MOV
CALL
MOV
DAD
CALL
CALL
MOV
INX
DCR
JNZ
CALL
POP
Jz
STC
RET
CALL
MoV
CAaLL
POP
MOV
ORA
RZ
PCHL
CALL
RLC
RLC
RLC
RLC
MOV
CALL
ORA
MOV
ADD
MOV
MOV
RET
CALL
JG
ANI
CALL
JG
RET
POP
POP
POP
RET

RED#@
D.A

BYTE
RED2
E,A
BYTE
BsA
BYTE
CsA

BYTE
BYTE
Mo

REDI
BYTE

RED@

BYTE
Hs,A
BYTE

LsA

RNBBL

CrA
RNBBL-
¢
C,a .

Dot
AsC

Ri
RNBER
TFH
NIBBL
RNBER

24



F489
F48C
F48F
F496
F491
F492
F4%5
Fqa97
F4%9a
F49D
F49E
F49F
F4Aa2
. F4A3
F4A6
F4Aa7
F4A8
F4A9
F4AA
F4AC
F4AD
F4AE

FaBl
FaB4
FaB7
F4B8
F4B9
F4BA
F4BB
F4BE
F4acl
F4C3
F4cé
F4C7
FaC8
F4CB
F4CE
F4DD
F4D3
F4D4
F4D5
F4D8
F4DB
FaDc
F4DD
FA4DE
FA4ADF

CD5@F1
CDE5FI
El

D8

7E
CD95F1
BE2D
CDDIF®
CDE2F1
3F

Do
CAADF4
ES
CD7EF1
D1

El

73

78
FEBD
c8

23
C391Fa

CD52F1
CD46F !
D1

El

TA

B3
C2DBF4
CD33F5S
QE3A
CDESF@
AF

57
CDICFS
CDI17Fs5
3E@1
CDICFS
AF
92
CDICFS
C31EF4
7B

95

7A

9C

D8

e

SUBS:

SuU@s

SUl:

e

WRITE:

WRITO:

Wos

SUBSTITUTE COMMAND

CALL
CAaLL
POP
RC
MOV
CALL
MVI
CALL
CALL
CMC
RNC
Jz
PUSH
CALL
POP
POP
MOV
MOV
CPI
RZ
INX
JMP

EXPRI
pPac
H

AsM
LBYTE
Co*="*
Cco
PCHK

Sul
H
EXF
D

H
M,E
A,B
CR

H
Sue

WRITE COMMAND

CALL

GALL
POP
POP
MOV
ORA
JNZ
CALL
MUI
CALL
XRA
MOV
CALL
CALL
MUI
CALL
XRA
Sus
CALL
JMP
MOV
SUB
MOV
SBB
RC

EXPR
CRLF
D

H

AsD

E

Wo
PEOL
Gs"2"
PO

A

DsA
PBYTE
PADR
Asl
PBYTE
A

D
PBYTE
NULL
AyE

L

AsD

H
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Fakd
F4E|l
F4aE2
F4E3
F4E4
F4ES
F4E6
FaE7
F4ES
F4EA
F4QEB
F4EC
F4ED
F4EF

F4F2"

F4F4
'F4F7
F4F8
F4FB
F4FE
F4FF
F582
F583
F584
F587
F5028
F5@8B
F58C
F56D
F518
¥511
Fs5i2
F513
F514
F517
F518
¥F51B
F51C
F51D
FSIE
F5LF
F528
F521
F524
Fs527
F528
F529
F520
FS2F
F530
F531
F532.
F533

8

95

4F

74

9

3F

D@

79
ESOF
3c

D5

SF
1600
CD33FS
BE3A
CDE5F®
78
CDICFS
CDI7FS
AF
GDICF5
7E

23
CDIGFS
1D
C202F5
AF

92
CDIGF5
DL
7D

B4

c8
C3EOF4
7C
CDICFS
7D
F5

oF

aF

@F

8F
CD3CF1
CDESF@
Fl

F5
CD3CF1

CDE5SF@-

Fl
82
57
co
BEOD

UR;Q:

wa;ss

PADR:

PBYTE:

PECL:

MOV
SuB
MOV
MOV
SBB
cMC
RNC
MOV

INR
PUSH
MOV
MUl
CALL
MVi
CALL
MOV
CALL
CALL
XRA
CALL
MOV
INX
CALL
DCR
JNZ
XRA
SuB
CALL
POP
MOV
ORA
RZ
JMP
MOV
CALL
MOV
PUSH
RRC
RRC
RRC
RRC
CALL
CALL
POP
PUSH
CALL
CALL
POP
ADD
MOV
RET
MVI

A E

CsA
AsD

A,GC
BFH.

EsA
D,2
PEOL
Co®2"

ALE
PBYTE
PADR

PBYTE
AsM

PBYTE

WRI3

PBYTE

AsL

WRIO
AsH
PBYTE
AsL
PSW

conv
PO
Psv
PSW
GONV
PO
PSw

DsA

CsCR

26



F535
F538

- F53A

FS3D
F540
F543
F545
F548
F549
F54a4a
F54D
FS4E
FS4F
' F550
F551
F552
F553
F554
FS557
F55A
F55B
F55C
F55D
FSSE
F560
F561
F562
F563
F564
F565
F566
F569
F56A
F56D
FS56E
F56F
F572
F573
F375
F578
F57B
F57C
F57D
F580
-F581
F582
F585
F586
F587
F588

CDE5SF#®
BEBA
C3ESF@

CD2FFi
21CCF5
FE@D
CA9FFS
47

BE

CAS7FS5 -

7E

17

D8

23

23

23

78
C349F5
CDCFFo
23

7E

EB

6F
2690
39

EB

23

46

23

1A
CD95F1
25
CAT2F5
1B

ia
CD95F1
B4
BE2D
CDDIFO
CDE2F1
3F

Do
CA9S5FS
ES

CS
CD7EF1
El ‘
Fl

CS5

‘F5

Yo

Xs

X0z

Xl
X2

X3:

CALL
MVI
JMP

PO
CsLF
PO

REGISTER COMMAND

CALL
LXI
CPl
JZ
MOV
CMP
Jz
MOV
RAL
RC
INX
INX
INX
MOV
JMP
CALL
INX
MOV
XCHG
MOV
MVI
DAD
XCHG
INX
MoV
INX
LDAX
CALL
DCR
Jz
DCX
LDAX
CALL
INR
MviI
CALL
CALL
CMC
RNC
JZ
PUSH
PUSH
CALL
POP
POP
PUSH
PUSH

TI
H,ACTBL
CR

X6

BsA

o

X1

AsM

PCHK
XS

EXF
PSW

PSW
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F589
F58A
F583
F58C
F58D
F593
591
F592
FH93
Favg
F595
F596
F597
F598
F599
F59B
. F59C
F59F
F5A2
F5A5
F546
FS5A7
F5A8
F3A9
FSAA
FSAD
F5AF
F5B2
F5B3
F584
FS5BS
F5B6
588
F5B9
F5Ba
F588
FSBC
F58D
F5Cd
F5C1
F5C4
F5Cs
F5C6
F5C9
F5CC
F5CF
F5D2
F5D5
FSD8
F5D3
F5DE

7D

i2

St

25
CA93F5
i3

7C

iz

Ci

gl

7E

B7

Fé

78
FE®D
c8
C35AFS
CD46F1
CDCFF®
78

23

B7

Fg

4F
CDD1FQ
BE3D
CDDIF3
7E

23

EB

6F
2609
39
EB

46

23

1A
CD95F1
05
CAA2ZF5
iB

ia
CD95F1
C3A2FS5
418791
4285981
430401
440301}
452241
460681
481201

X43

X53

X6z
XT3

ACTBL:

MOV
STAX
POP
DCR
JZ
INX
MOV
STAX

POP

POP
MOV
ORA

MOV
CP1
RZ
JMP
CALL
CALL
MOV
INX
ORA
RM
MOV
CALL
MVl
CALL
MOV
INX
XCHG
MOV
MV1I
DAD
XCHG
MOV
INX
LDax
CALL
DCR
JZ
DCX
LDAX
CALL
JMP
DB
DB
D3
DB
DB
DB
DB

A,M

A,B
CR

X2
CRLF
BLK
AsM

CsrA
Co
Co'="
Cco
AsM

LoA
H,©
SP

BoM

LBYTE

X7

LBYTE
X7
IA',
IB"
OCI"
'D'J
'E"
lF',
!H."

28

ALOGC+2,
BLOC+25

" CLOC+2,

DLOC+2,
ELOC+2,
FLOC+2,
HLOC+2,

ue s o Pem Qo Pmo ot



FSEI
FSE4
FSE7
FSEA
F5ED

Q@200

4Cliel
4Dl1202
S@i15e2
530982
FF

DB
DB
DB
DB
DB

END

"L
.H.’
'pr,
's"
-1

29

LLOC+2,
HLOC+2,
PLOC+8,
SLOC+2,

DN o=



Feud

Fodw
Féde
Fodd4
F5db6

F6u8
F6dA
F64C
F6UBE

Fo6ld
Fé6la2
Fé6la
F6l6

AdF6
7FF6
7FF6
1FF6

o M,
FARE T o
&
e}
iy

4%

o
3
[

66F5
66F6

BTF6
B7Fé
D4F5
59F6

e %o Wi e Wo %

IOTAB:

L 2

[
a

CSTAB:

A2

Ge ‘e

CiTAB:

W Y

COTAB:

Yse

ea we e

SYSTEM CONFIGURATION PACKAGE

ORG = O@F60eH

LOGICAL DEVICE/DEVICE DRIVER TABLES
EACH 4 ENTRY TABLE LISTS THE ADDRESSES
OF THE DRIVER ROUTINES TO BE USED FOR

THE PHYSICAL DEVICES WHICH MAY ASSIGNED
TO THAT LOGICAL DEVICE.

CONSOLE STATUS

RETURN WITH REGISTER A = & IF NO
CONSOLE CHARACTER AVAILABLE.

DV TTST 1y,
DW KYST 31
Dw KYST 2
DW KYST 33

CONSOLE INPUT

RETURN CONSOLE INPUT CHARACTER
IN REGISTER A.

Dy TTI ;8
DW KYBD 5
Dw KYBD 32
DV KYBD 33

CONSOLE OUTPUT

QUTPUT BYTE IN REGISTER C
TO CONSOLE OUTPUT DEVICE.

DwW TTO ;8
DW TTO H
Dw THRM i2
DY CRT ;3

READER INPUT

RETURN READER INPUT BYTE IN
REGISTER A, CARRY (0FF. SET
CARRY IF NO BYTE AVAILABLE.



F6l8
F6lA
F6l1cC
F6lE

F620
F622
F624
F626

F628
F62a
Fe62C
F62E

F630 C33DF6

Ca2reé
87F6
66F6
FoBS8

BTF6

DFF6

59F6
7389

B7F6
S59F6

D4Fé

B7F6

RITAB:

L 2]

Yo ‘oo

POTAB:

e

°
4

LOTAB:

Yo

e Bas We %o Yo

NOTE:

Yo %o %o W

o Wwo

ADSCS:

%o

o ‘wo

s %o ‘o

Ve

bW TTR Hy"

DW RDR Hy |
DV KYBD ;2

DV @BE8FOH 33 DISK READ

PUNCH OUTPUT

OUTPUT BYTE IN REGISTER C

TO PUNCH DEVICE.

Dw TTO 30
DW PUNCH 31
DW CRT 32
Dvw @B973H 33 DISK WRITE

LISTING OUTPUT

OUTPUT BYTE IN REGISTER C
TO LISTING DEVICE.

DW TTO 39
DW CRT sl
DW THRM ;2
DW TTO 33

SPECIAL SUBROUTINE TO LOCATE MONITOR
SCRATCH RAM

THE ADDRESS OF THE TOP OF THE SCRATCH
RAM AREA USED BY THE MONITOR IS RETURNED
IN REGISTERS D,Ee

" THIS SUBROUTINE IS NOT CALLED IN THE

USUAL WAY: INSTEAD, THE RETURN ADDRESS

IS PLACED IN REGISTERS D,E AND THE
SUBROUTINE IS ENTERED BY A JUMP INSTRUCTION.
RETURN IS DONE BY PLACING THE RETURN
ADDRESS IN Hs,L AND EXECUTING A PCHL INST.

JMP ADS2

SUBROUTINE TO LOCATE MONITOR SCRATCH
RAM :

THE ADDRESS OF THE TOP OF THE 64 BYTES
OF RAM TO BE USED BY THE MONITOR FOR

SCRATCHPAD IS RETURNED IN REGISTERS
Hs Lo
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F633

F636

C34FF6

C34FF6

213841

- U9

213383
24
T2
2F
F3
77
BE
2F
FB
77
CA40F6
2B
EB
E9

DS
1156F6
C33DF6
EB
Dl
c9o

ADSCR:

e s V2

e e

e e

ADIOB:

B e br W

%s %o

ADUST:

ADS2:
ADS3:

ADST:

e

Ve be Vo o

JMP ADSI

SUBROUTINE TO SET ADDRESS
OF I0BYT

THE ADDRESS OF THE BYTE USED TO
RECORD THE GURRENT PHYSICAL/LOGICAL
DEVICE ASSIGNMENTS IS RETURNED IN
REGISTERS H,L. ‘

JMP ADS1

SUBROUTINE TO SET THE USER STACK
ADDRESS .

THE ADDRESS TO BE USED A5 THE

DEFAULT VALUE OF THE USER STACK
ADDRESS IS RETURNED IN REGISTERS H, L.

LX1 H,B8138H
RET

LXI Hod
INR H

MOV A,M
CMA :

DI

MOV M.A
CMp M

cHMA

el

MOV Ms &
JZ ADS 3~
DCX H
KCHG

PCHL

PUSH D

LXI D,$+6
JHMP ADS2
XCHG

POP D

RET

PHYSICAL DEVICE DRIVER ROUTINES

REQUIREMENTS
MAINTAIN CONTENTS OF ALL
REGISTERS EXCEPT A AND F.
EXIT BY RETURN INST.
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F659
F65A
F6538
F65C
F65D
F660
F661
Fé662
F663

F666
F668
F66A
F66D
F66F
F671
F673
F676
F678
F678
F67D
F67E

F67F
F68l
F683
F685
F686

F687
F688
F688
F68D
F68F
F692
F693
Fé694
F695
F698
F699
F69A

79
B7
Cc38
ES
CD36F6
2B
2B
2B
C304F7

DB22
E601
C266F6
DB33
E67F
FE61
DATDF6
FE73
D27DF6
E6DF
B7

Co

DB@g2
E601
D631
9F
Co

ES
210000
DBO4
E601
CA9BF6
2B

7C

B85
C28BF6
37

El

c9

CRT:

KYBD:

KBl

e

- KYST:

e

RDR:

RD:

VIDEO DRIVER

MOV

ORA
RZ
PUSH
CALL
DCX
DCX
DCX
JMP

KEYBOARD DRIVER

IN
ANI
JNZ
IN
AN1
GPI
JGC

-CPI

JNGC
AN1
ORA
RET

KEYBOARD STATUS

IN

ANI
Sul
SBB
RET

AsC

A

@F 7944

2

l
KYBD
3 .
T7FH
61H
KBl
TAH+1]
KBl
@DFH
A

2
1
l
A

READER DRIVER

PUSH
LXI
IN
ANI
JZ
DCX
MOV
ORA
JNZ
STC
POP
RET

H
H»0
4

1
RD2
H
AsH
L
RD

H

33

JCHECK FOR NULL

JLOWER CASE A
3JLOWER CASE Z +1

JDELET ONE BIT

DRIVER



F698 DB@S RD2: IN 5

F69D B7 0RA A
F6SE EIl POP H
F69F C9 | RET

TELETYPE STATUS DRIVER’

s

Féad DBER TTST: iN ]
FoazZ E60!1 AN i
Féaa D6@) Sul |
F6A6 9F S8B H
Fé6a7 €9 N RET

Ge

TELETYPE INPUT DRIVER

F6AB AF TTI: XRA A
F6A? D308 ouT %)
F6AB DBPO TTIl: IN @
F6AD E6dl ANI i
F6AF C2ABF6 JNZ TTIL
Fé682 DB@1 IN H
FéBa E6TF AN1 7FH
FéB6 C9 RET

TELETYPE OUTPUT DRIVER

-

F6BT Dibdd TTOs IN )
Féen9 680 AN 80H
Fé6BB C287F6 JNZ TTO
FOBE 79 ' MOV A,C
F6BF D301 ourT i
Fall C9 RET
3 TELETYPE READER DRIVER

F&aCzZ 3EJ] TTR: MV I Asl
F6C4 D338 ouT 2
FoC6é& 3E22 Myl A,2
F6C8 D304 ouT @
FoCA DBad TTRIL: IN ]
F6LC E641 AN1 |}
F6CE C2CAFS JNZ TTRI
F6Dl DBOIL IN i

F6D3 C9 RET
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THERMAL PRINTER DRIVER

e

F6D4 DBR2 THRM: IN 2
F6D6 E6808 AN 80H
F6D8 C2D4F6 JNZ THRM
FéD8 79 MOV ALC
Fé6DC D333 ouT 3

F6DE CS RET

PUNCH DRIVER

e

F6DF DBd4 PUNCH: IN 4
F6El E680 ANI 80H
F6E3 C2DFF6 ~ JNZ PUNCH
F6ES 79 MOV A,C
F6E7 D345 ouT 5
F6E9 C9 RET

02892 END
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F700

ECod

BC44
BC46

380C
B3B2A

vovD

F780

F708 ES
F781 21448C

B B %c B bo s Vs .o

%3 B3 %

s e

LOC

e Be e

ViD

Be e %a

JDPTR

YDHLD

e

FF

LF

CR

‘ae

VDTTY:

oe

VIDEO BOARD DRIVER

THIS SUBROUTINE FACILITATES THE USE
OF THE SOLID STATE MUSIC vBl! BOARD
AND A VIDEO DISPLAY DEVICE AS A
CONSOLE OUTPUT DEVICE.

ASCII CHARACTERS PRESENTED TO THE
SUBROUTINE IN THE C REGISTER ARE
DISPLAYED ON THE SCREEN. CERTAIN
CHARACTERS, LISTED BELOW, RECEIVE
SPECIAL TREATMENT. ALL REGISTERS
ARE PRESERVED BY THIS SUBROUTINE.

L0C IS THE BEGINNING ADDRESS OF THE
SUBROUTINE. IT MAY BE IN RAM OR ROM.

EQU @F 7T@0H
VID IS THE BEGINNING ADDRESS ASSIGNED
TO ‘THE DISPLAY RAM LOCATED ON THE VBI
BOARD.

EQU @EC@BH S5B0004

THREE BYTES OF RAM ARE REQUIRED FOR
HOUSEKEEPING. THESE BYTES MUST BE

IN AN AREA UNUSED BY OTHER PROGRAMS.

EQU 2BC44H 3;CURSOR POINTER
EQU VDPTR+2 3CHARACTER HOLD

NON-DISPLAYABLE CHARACTERS

EQU @CH ;FORM FEED

3CLEAR SCREEN, HOME CURSOR
EQU BAH JLINE FEED

3DOWN ONE LINE, CLEAR LINE
EQU @DH 3CARRIAGE RETURN

3MOVE CURSOR TO LEFT MARGIN

NORMAL ENTRY POINT

ORG LOC
PUSH H 3 SAVE HL
LX1 H,VDPTR 3ADDR OF CURSOR POINTER

ALTERNATE ENTRY POINT
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; THIS ENTRY POINT MAY BE USED IF
; + THE CURSOR POINTER AND CHARACTER
3 HOLD ARE AT LOCATIONS OTHER THAN
3 THOSE SPECIFIED ON THIS LISTING.
3 THE USER MUST SUPPLY SUBROUTINE
H ENTRY CODE AS FOLLOWS:
JENTRs PUS H H 3SAVE HL -
.3 - LX1 H,PNTR 2ADDR OF CURSOR POINTER
3 JMP ALTVD 3JOIN THIS CODE
F7864 DS ALTVUD: PUSH D 3SAVE DE
F785 C5 PUSH B 3SAVE BC
F786 S5E . MOV EsM JLPTR
F707 23 INX H 3
F7808 7E MOV ArM 3HPTR
F7089 E603 ANI 3 3CONVERT TO VIDEO
- F7@0B C6EC : ADI VID SHR 8 3RAM ADDRESS
F78D 57 MOV D,A 3
F70E 23 INX H ;
F70F 46 MOV BsM 3sCHAR UNDER CURSOR
F718 EB XCHG 3PNTR TO HL

F711 7@ MOV M,B sRESTORE PREV CHAR

IDENTIFY INPUT CHAR

s

F712 79 ' MOV A,C 3NEW CHAR
F713 FE@C CPI1 FF 3 ‘
F715 CA4BF7 Jz VIDFF 3FORM FEED
F718 FE@D CPI CR 3
F71A CAS9F7 Jz VIDCR  3CARRIAGE RETURN
F71D FE®GA CP1 LF 3
F71F CA60F7 Jz VIDLF JLINE FEED
F722 71 ' MOV M,C 3
F723 010100 CRRT: LXI B,1

3 ADJUST CURSOR POINTER
F726 09 . CRADJ: DAD B H

CHECK FOR OVERFLOW

.

.

F727 7C MOV AsH H
F728 FEF@ CPI1 (VID+10824) SHR 8 3
F72A C236F7 JNZ VIDRT H
F72D 21COEF LXI H,VID+960 3
" F730 CD7FF7 CALL ROLL®D H
F733 C33CF7 JMP VIDRI H

COMMON EXIT CODE
NORMALIZE CURSOR POINTER

o e
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F736
F738
F73¢9
F73B
F730
F73D
F73F
F74@
Fial
Fr142
F743
F144

 F745
F746
F747
F748
F749
FT4A

F748
FT4E
FT4F
F151
F752
F753
F755
F758

F7159
F754A
F75C
F75D

F768
F761
F764
FT63

26EF
7D
F6C@
6F
7E
367F
EB
77
2B
72
2B
73

Cci
D1
El
79
B7
c9

2180EC
ES '
3620
23

7C
FEF®
DA4FF7
El

7D
E6CH
6F
C336F7

D3
114900
i9
70

VIDRT:

VIDRIt

wo

o e e

VIDFF:

VIDFGCs

%s % %

VIDCR:

e ‘se

%

VIDLF3

MV H, (VID+968) SHR 8 3

MoV ArL 3

ORI @COoH 3

MOV L.A 3

Mov A.M sCHAR UNDER CURSOR
MVI M, 7FH 3CURSOR

XCHG 3PNTR TO DE

MOV MsA sCHAR UNDER CURSCR
DCK H 8 '
MOV MaD JHPTR

DCX H 3

MOV MLE JLPTR

RESTORE REGISTERS5. EXIT

POP B 3
POP D 3
POP H 3
MOV A,C 3
ORA A

RET 3

PROCESS FORM FEED
FILL SCREEN WITH SPACES »
MOVE CURSOR TO TOP LEFT

LX1 HsVID 3
PUSH H 3
Myl Mo H
INX H 3
MoV AsH 3
GPI (VID+1024) SHR 8
JG VIDFC 3
POP H 3

PROCESS CARRIAGE RETURN
MOVE CURSOR TO BEGINNING

- OF LINE
MOV AsL 3
ANI SCOH H
MOV Lo 3
JMP VIDRT 3

PROCESS LINE FEED )
MOVE CURSOR DOWN ONE LINE,
FILL NEW LINE WITH SPACES

PUSH D 3
LRI D, 64 3
DAD D 3
MOV AsH 3
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F766
F768
F769

F76C
F76E
F770

F773
F776

F777

F779
F77A
F77C

F77F
F780
F781
F784
F787
F788
F789
F788
F78C
F78D
F78E
F790
F793

F794
F795

FEF2
Dl
C236F7

DBFF
Eé681
CA6CF7

CD7FF7
7D
F6C@
6F
26EF
C336F7

DS

ES
1139EC
2142EC
7E

12
3620
13

23

7C
FEF®
C287F7
El

Dl
C9

Yo Te We Yo

e o

VDLF21

o

ROLLG:

ROLLL:

ROLL2:

e

e Vo

CPI (VID + 1824) SHR 8 3
POP D 3 ‘
JNZ VIDRT

THE FOLLOWING INSTRUCTION
(MARKED XXXX)> MAY BE REMOVED
IF SENSE SWITCHES ARE NOT

TO BE USED.

WAIT UNTIL SENSE SWITCH 1 1S ON
BEFORE ROLLING UP ONE LINE.

IN @FFH 3 XXXX
ANI 1 3 XXXX
Jz UVDLF2  3XXXX

ROLL THE WHOLE DISPLAY UP ONE
LINE.

CALL ROLLO 3
MOV A,L 3
ORI "@9COH 3
MOV LA ;
MUILI . H, (VID+968) SHR 8 3
JMP VIDRT 3

ROLL SUBROUTINE

PUSH D H

PUSH H F)

LXI D,VID 3

LXI H,VID+64 3

MOV AsM 3

STAX D

MUl M,20H 3

INX D 3

INX H ;

MOV AsH 3

CPI (VID+1@24) SHR 8 3
JNZ ROLLI1 ;

POP H H :
POP D 3

RET H

GRAPHICS INTERFACE SUBROUTINES

THESE SUBROUTINES FACILITATE THE
USE OF THE SOLID STATE MUSIC VBI
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F796 CDB@F7
F799 Al
F79a C9

F798 CDBAF7
F79E E6BF
F7A06 F680
F7A2 Bl
F7A3 A9
F7a4 12

oy

tra

B2 %2 be o Be W2 Te

B Te Wo Br e Bs e We W We %r W We Wz Wo %

e %Ws W3 %s %s Wy Be %w

CHECK:

e We We %

WHITE:

BOARD AND A VIDEO DISPLAY DEVICE
AS A GRAPHICS DISPLAY DEVICE.

THESE SUBROUTINES TREAT THE DISPLAY
SCREEN AS A MATRIX OF DOTS. 48 DOTS
HIGH BY 128 DOTS WwIDE. EACH DOT IS
SPECIFIED IN TERMS OF ITS VERTICAL
COCRDINATE(@~-47) AND ITS HORIZONTAL
COORDINATE(@~127) DOT 8,8 15 AT
THE LOWER LEFT CORNER QF THE SCREEN.

THE SUBROUTINES HAVE SIMILIAR
INTERFACES WITH THEIR CALLING :
PROGRAMS. REGISTER B IS PRESERVED.

ENTRY CONDITIONS: -

H = VERTICAL COORDINATE

L = HORIZONTAL COORDINATE
EXIT CONDITIONS

A = DIFFERS BY SUBROUTINE

B = PRESERVED
= BIT MASK FOR SPECGIFIED DOT
MEMORY ADDRESS OF DOT
VERTICAL COORDINATE
HORIZONTAL COORDINATE
H AND L ARE CONVERTED(IF WEGCESSARY)
MODULO 48 AND 128 RESPECTIVELY.

E

CFRoO0
# 8

THE CHECK SUBROUTINE SETS THE ZERO
FLAG TO INDICATE WHETHER THE SPECIFIED
DOT 1S WHITE OR BLACK. IF THE DOT

IS CURRENTLY WHITE THE ZERO FLAG IS
SET ON, IF THE DOT 15 BLACK THE FLAG
1S SET OFF. THE A REGISTER CONTAINS
ZERO IF THE DOT IS WHITE, THE BIT

MASK IF IT 1S5 BLACK.

Cal.L CNVRT H

ANS c H

RET H

THE WHITE SUBROUTINE SETS THE
SPECIFIE D DOT WHITE. REGISTER
A CONTAINS THE NEW CONTENTS OF
THE MEMORY LOCATION.

CALL GNVRT 2CONVERT

ANI @BFH ;CLEAR UNUSED BIT
ORI 80H 3SET GRAPHICS BIT
ORA G #SET THIS DOT

XRA c JCLEAR THIS DOT
STAaX D FUPDATE BYTE
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F7AS C9 RET 3

3 THE BLACK SUBROUTINE SETS THE
3 SPECIFIED DOT BLACK. REGISTER
3 A CONTAINS THE NEW CONTENTS OF
3 THE MEMORY LOCATION.

F7A6 CDBBF7 BLACK: CALL CNVRT  3CONVERT

F7A9 E6BF ANI @BFH SCLEAR UNUSED BIT

F7AB F680@ ORI 89H JSET GRAPHICS BIT

F7AD Bl ORA c 3SET THIS DOT

F7AE 12 STAX D JUPDATE BYTE

F7AF C9 RET 3
3 THE CNVRT SUBROUTINE PERFORMS
3 THE COORDINATE TO ADDRESS =
3 BIT MASK CONVERSION. REGISTER
3 A CONTAINS THE CURRENT CONTENTS
J OF THE MEMORY LOCATION. ,

F7B@ CS CNVRT: PUSH B 3
3 NORMALIZE THE COORDINATES

F781 171D MOV A,L 3

F7B2 E67F ANI 7FH 3

F7B4 6F : MOV L,A H

F7B5 7C MOV AsH 3

F7B6 D632 Dl: sul 48 3

F7B8 F2B6F7 JP D1 3

F7BB C630 D23 . ADI 48 3

F7BD FABBF7 JM D2 H

F7C0 67 MOV HsA 3

F7C1 E5 PUSH H 3
3 CONVERT COORDINATES TO ADDRESS
H IN DE

F7C2 44 MOV B,H 3

F7C3 4D MOV C,L ;

F7C4 5C MOV EsH 3

F7C5 1600 MUI D,® 3

F7C7 210120 : LX1 Hs 1 ;

F7CA 19 ) DAD D H

F7CB 29 DAD H 3

F7CC 29 DAD H 3

F7CD 19 DAD D H

F7CE 29 , DAD H 3

F7CF 29 DAD H 3

F7D@ 19 DAD D :

F7Dl 54 MOV D,H 3

F7D2 17D MOV AL 3

F7D3 E6C#d AN1I @COH H
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F7D5
F7D6
F1D7
FT08
F7D9
F7DA
F7DB
F7DC
F70RD
F7DF
FTER
FTEl
F7E3
FTE4
FTES
FTES
FTET
'"F7E8

FT7E9
FTEA
FTES
FTEC
FTED
FIRE
FTF8
FTF3
FTF4

FTF5
FTF6
FT1F7
F7F8
FI1F9

FTFA
F7FB
FTFC
F7FD
F7FE
FTFF

Boaa

SF
i9
i9
29
29
78
94
47
JECO
93
S5F
3EEF
9A
57
79
IF
B3
5F

79

iF

78

17

4F
H668
21FAF7
a9

TE

Bl
Gl
4F
ia
Ce

B4
23
e
1@
81
28

.,

DTaB:

MOV
DAD
DAD
DAD
DAD
MOV
suB
MOV
M1
SUB
MOV
MV I
5BB
MOV
MOV
RAR
ORA
MOV

Esb 8
D 3
D 3
H s
H 3
AsB 3
H s
Bo A § '

A, (VID+9608) AND OFFH
E 3

EsA 8
A, CUID+96@) SHR 8
D 2
DsA 2
Bsl H
b
E 2
EsA 3

GENERATE BIT MASK

MOV
RAR
MOV
RAL
Mov
MVl
LXi
DAD
MOV

PREPARE

PoOP
FOP
MOV
LDaX
RET

Da
oB
DB
DB
DB
DB

END

AsC

s W2 Wo

ALB

‘oo

Catr
B,d
H,DTAB’
B

Asl

e

B Wz ws e

FOR EXIT

3]
Bs Bo s

o
£

%a

Bau
20H
B2H
i8H
B1H
28H
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2.0 DESCRIPTION OF A EXAMPLE MONITOR LISTING

(""The care and feeding of the SSM 8080 Monitor'')

2.1 Loading

Paper-tape:

Prom IC's:

2.2 Execution

Load the paper-tape into the computer per the separate
instruction sheet. The monitor will reside in memory
from FA@BP Hex to F7FF Hex.

Place the eight 1702 PROMs (or two 2708's) into the ROM
card. Note that the high address is marked on each ROM
as F@, Fl, etc. Set the high address of the ROM card,
so the set of PROMs will address appropriately from F@@@
Hex and up.

Card kits are available from SSM to support both the
1702 & 2708 PROMs.

MB-3 ROM Board: Mount the 1702's in order into the top
row of sockets on the board. F@ is the
first ROM to the left.

MB-8 ROM Board: Mount the 2708's in order into the fifth
and sixth socket from the left in the
bottom row of sockets. F@ is the fifth
socket.

TTY Version (Suffix "T"'): To initialize and run the *SSM 8#8¢ Monitor,

after loading it into memory, just examine
address F@@@ and hit the run switch. The
Monitor will output to port 1 (using port

§ as status) the statement MONITOR VI.@

and then wait for a keyboard command on port
I.

" Video Version (Suffix "V''): To initialize and run the *SSM 8888 Moni-

tor, after loading it into memory, just
examine address F@@@, set sense switch

A8 to a one, and hit the run switch. (Do
not worry, if you don't have a front

panel or a sense switch at port FF, the
Monitor doesn't need the sense switch to
work. The sense switch is only an addi-
tional feature in the Video software driv-
er allowing the user to stop or start a
long listing on the video screen. If you
don't have a sense switch port at FF, then
A8 will be a one.) The Monitor will out-
put to EC@AB (1702 PROM Monitor) or B@@@
(2708 PROM Monitor) the statement MONITOR
VI.@ and then wait for a keyboard command
on port 3 (status port 2, DAV = D@).
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2.2 (continue)

The 2708 Monitor has its video driver changed
for a VB-1B card at B@@P, instead of EC@H to
allow a 16K Rom card to be used in the com-
puter with no address conflicts. |In the
Source Listing, starting at address F708,

the label VID is equated to B@#@ so some
bytes will differ from the listing.

*Note: You must have at least 256 bytes of RAM or more starting at @p8d.
The SSM 8080 Monitor creates a scratch pad table (64 bytes) auto-
matically at the top of contiguous memory when intialized.

Address

F76C
F729
F72E
F72F
F737
F74C
F74D
F754
F767
F778
F782
F783
F786
F78F
F7E2

Address

F6p0
F606
F688
FOOE
F610
F616

2708's 1702's
byte byte
Bg EC
BA4 F@
co cg
B3 EF
B3 EF
if] u]]
BY EC
B4 Fé
B4 Fi
B3 EF
o )
B EC
BG EC
BL Fo
B3 EF

To make the Monitor power-up using the Video
card, instead of the Teletype for an output
device, six bytes were altered in the 1/0
tables at F600.

The AC commands have been changed only in
the Video version of the Monitor, so AC=@
is the parallel keyboard and CRT and AC=3
is the teletype.

Video Version TTY Version
7F Ap
Ag JF
66 A8
A8 66
59 B7
B7 59
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2.3 Example Operation of Monitor (see Example Monitor Listing)

[:]... The monitor outputs its name and types a period, when
executed at F@@P Hex.

If an asterisk was outputted to the printing device,
then a character from the input device was not of the
correct notation expected by the monitor.

The substitute command is now used at address zero
(S#) and the space-bar is depressed. The computer
responds with ''27-"", or any random Hex number that
happens to be at address @@@@. The user typed ''C3"
to change this byte at address @#@@@. |f the space-
bar is hit with no other character typed, then con-
secutive bytes in memory are displayed without being
modified.

A display of memory is made from @@@8 to @@1F Hex.
After typing in D@ 1F a carriage-return is typed.
Note: The starting address of each row up to 16
bytes is displayed on the left, as four hex digits.

A fill command is used. Zero's are placed into memory
from #B10 H to PAIF Hex.

[:]... The memory fill command is checked with a display
command.

[Z}... A small program was now written into memory using
the substitute command.

Program:

Address Code Mnevmonics
JLY)] 3E, 00, MVI A,0
poh2 81,082,081 LXI B,B102H
poL5 11,084,083 LX! D,B3@4H
LE] 21,86,05 LX! H,d506H
Boh4B 31,068,087 LX! sp,B7@8H
POLE C3,L40,00 JMP L4gH

. A display of the small program.

] [

. A goto command is used to execute the program at @@L4g
and also one of the two optional software breakpoints
is set to #PLP (see notes in Source Listing). Note:
The breakpoints will not work on a program in ROM.
RST 1 is used for software breakpoints.

... The program is stopped at *@@L@, then the user typed
X" and a carriage-return to display the 8080's reg-
isters A thru E,H,L and the flag code '"'F'' also the
memory location (M), program counter (P) and the
stack pointer (S).
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2.3 Use of the monitor (continued)

11} ... To continue the program, a "G'" was
typed followed by a space and another
optional breakpoint address was set at

poas.

... At step- @, a jump instruction to the
monitor was written into memory. Using
the goto command, the monitor was re-in-
initialized.

Eﬂ ... A block of memory data will now be
changed by using the move command (M).
Memory data from @#p39 to PP3F will be
placed at P#2p and up.

.. A dump is made of the small program
from #p4p to PP5p in a format compati-
able with INTEL's paper-tape format.

f[5 ... Using the "H" command the sum and dif-
ference of two hex numbers, all the way
up to FFFF, can be displayed.

@g ... The user now changed the I/0 configura-
tion of the monitor.

AC = 1 Console I = parallel keyboard in.
Console 0 = teletype for output.

AR = 1 Reader = Special reader device.

AP = 2 PUNCH = CRT for a punch.

AL = 1 LIST DEVICE = CRT for listing.

3.0 I/0 CONFIGURATION

The Input-Output configuration is established in tables and
routines between F6ff to F6FF. There are 6 tables starting
at Fopp which are for storing the main entry addresses (2
bytes each) for the routines to Check-status (CSTAB), Input
data (CITAB), Output data (COTAB), Reader device (RITAB),
Punch device (POTAB), and Listing device (LOTAB). Typing the
command AC,AR,AP or AL followed by an equals sign and a num-
ber will set up an 1/0 configuration. The I/0 configuration
is coded into just one byte (IOBYT) at the very last byte of
contiguous RAM. (Top of memory)

The "IOBYT' is broken down into four parts, where every two
bits represents the binary number zero through three of the
selected I/0 configuration.
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3.0 I/0 CONFIGURATION (continued)

IOBYT: ) List Device | Punch | Reader |Console
D7 Dy

If the Monitor has been initialized and an 1/0 configuration has been
set-up and you wish to go to the monitor without resetting the 1/0,
then jump to F@21.

3.1 Preset I/0

The SSM 8080 Monitor comes with the following preset I/0

configurations:
Logical Status | *Status Data Comments
- Command Port Bits Port
AC=p [} DAV=D# 1 Main console I/0.
DAK=D7
AC=1 2 DAV=Df 3 Keyboard input
[ DAK=D7 1 "Console output
AC=2 2 DAV=Df 3 Keyboard input
2 DAK=D7 3 Output device
AC=3 2 DAV=D# 3 Keyboard input
memory
mapped 1/0 Output to VB-1
AR=p /) DAV=Dp 1 Console input
AR=1 4 DAV=Df 5 Reader
AR=2 2 DAV=DJ 3 Keyboard
AR=3 Vector to read from disk**ICOM Microfloppy
AP=p [ DAK=D7 1 Console output
AP=1 4 DAK=D7 5 Output to punch
AP=2 Memory mapped 1/0 Output to VB-1
AP=3 Vector to write on disk ICOM Microfloppy
AL=§ [/ DAK=D7 ‘ 1 Console output
AL=1 Memory mapped I/0 Output to VB-1
AL=2 2 DAK=D7 3 Listing Device
AL=3 P DAK=D7 l 1 Console output

*Data-Available=DAV, Data-Acknowledge=DAK
**Trade name of a Floppy-Disk system form ICOM Microperipherals.
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