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ASMU® :Fl:SDK85.SRC MACROFILE MOD85 XREF PRINT(:Fl:SDKBS,.LST} ? a /
1SIS~11 8888/8085 MACRO ASSEMBLER, X184 SDK85 PAGE 1
LoC 083 SEQ SQURCE STATEMENT .
‘ 1 ;."'.".'.."""...'."...."'.'.'"""".l."'.".."'..."".""'
! 2
; 3 PROGRAM: SDK-85 MONITOR VER 2.1
' 4 ;
1 S5 ; COPYRIGHT (C) 1977
6 ; INTEL CORPORATION
7 3865 BOWERS AVENUE ,
8 ; SANTA CLARA, CALIFORNIA 95851
1: ;'."""""""...'""'.".'..'."".'."".'.""0.'."'."""""
11 ;
12 ; ABSTRACT
13 ; sewsssss
14 ;
15 ; THIS PROGRAM IS A SMALL MONITOR POR THE INTEL 8085 KIT AND
16 ; PROVIDES A MINIMUM LEVEL OF UTILITY PUNCTIONS POR THE USER EMPLOYING
17 ; EITHER AN INTER-ACTIVE CONSOLE (I.E. TELETYPE) OR TME KIT'S
18 ; KEYBOARD/LED DISPLAY. THE KEYBOARD MONITOR ALLOWS THE USER TO PERPORM
19 ; SUCH PUNCTIONS AS MEMORY AND REGISTER MANIPULATION, PROGRAM LOADING,
20 ; PROGRAM EXECUTION, INTERRUPTION OF AN EXECUTING PROGRAM, AND
21 ; SYSTEM RESET.
22 ;
23 ; PROGRAM ORGANIZATION
24 ;
25 ;
26 ; THE PROGRAM IS ORGANIZED AS POLLOWS :~
27 ; 1) COLD START ROUTINE (RESET)
3 28 ; 2) WARM START - REGISTER SAVE ROUTINE
29 ; 3) INTERRUPT VECTORS
39 ; 4) KEYBOARD MONITOR
31 ; 5) TTY MONITOR
32 ; 6) LAYOUT OF RAM USAGE
33 ;
34 ; THE KEYBOARD MONITOR BEGINS WITH THE COMMAND RECOGNIZER, POLLOWED BY
35 ; THE COMMAND ROUTINE SECTION, UTILITY ROUTINE SECTION AND MONITOR
36 ; TABLES. THE COMMAND AND UTILITY ROUTINES ARE IN ALPHABETICAL ORDER
37 ; WITHIN THEIR RESPECTIVE SECTIONS.
38 ; THROUGHOUT THE KEYBOARD MONITOR, A COMMENT FIELD BEGINNING
39 ; WITH "ARG - " INDICATES A STATEMENT WHICH LOADS A VALUE INTO
48 ; A REGISTER AS AN ARGUMENT FOR A FUNCTION. WHEN THE DESIRED VALUE
41 ; LIST OF KEYBOARD MONITOR ROUTINES
42 ; oues aw
g ) 43 ;
.- 44 ; CHMMND
‘i 45 ; ~=eee
46 ; EXAM
47 ; Gocmp
44 ; SSTEP
49 ; SUBST .
58 ; em=e=
51 ; CLEAR
52 ; CLDIS
53 ; CLDST
54 ; DISPC
55 ; ERR
56 ; GTHEX
57 ; HXDSP
58 ; ININT
59 ; INSDG
68 ; NXTRG
61 ; ourer
62 ; RDKBD
: 63 ; RETF
64 ; RETT
| 65 : RGLOC
66 ; RSTOR
67 : SETRG
l 68 ; UPDAD
| 69 ; UPDDT
H 78 ;
} 71 NAME SDK8S
: 72 ;
73 ;.."'"'...'..""""".""""Q""""'.."'."'.""'.""".""'
74 ;
;5 H SET CONDITIONAL ASSEMBLY FLAG
1) -
‘ 7; ;..""..""""'."'.'."".'."""'.".'."'...'.."""..""""'
78 ;
79 ;
fead 88 WAITS SET [} ;8=NO WAIT STATES
8l :1=A WAIT STATE IS GENERATED FOR EVERY M CYCLE
82 . :THE APPROPRIATE DELAY TIME MUST BE USED FOR
83 ;TTY DELAY OR SET UP SINGLE
84 ;STEP TIMER FOR EACH CASE
85 ;
86 ;
87 ;."-"""'."'."".'"'.t.'."...".""'.".'."."""."""'."'
88 ;
89 ; MONITOR EQUATES
; ;: ;l."...."".""""'.'Q."""....'."'."""""'"""'."'.".'Q
92 ;
H 2008 93 RAMST EQU 20880H ¢ START ADDRESS QOF RAM - THIS PROGRAM ASSUMES
¢ . 94 THAT 256 BYTES OF RANDOM ACCESS MEMORY BEGIN AT THIS ADDRESS.
13
‘

95 ; THE PROGRAM USES STORAGE AT THE END OF THIS SPACE FOR VARIABLES,
i SAVING REGISTERS AND THE PROGRAM STACK
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a01l8
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0¥894

204l
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0988
LLLT
[.] leied
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2009

feale
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L[]

8ovi
o992
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2083
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(L]
eep
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(121
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9824
“324
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39
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£9
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05
C33ree
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RMUSE

SKLN
i
UBRLN

H
ADPLD
ADISP

CNTRL

COMMA
CSNIT
CSR

oo1se

ooT

pseLy
OTFLD
OTMSK
EMPTY
KBNIT

KMODE
MNSTK

NODQT
INUMC -

SOURCE STATEMENT

£QU 23
EQU 24

£qQu 15

EQU @

EQu 98H

EQU 1990y
£Qu 118

£QU 4

EQU 204

EQU 948

£Qu 1

EQU SETTT
EQU 1

£QU 28H

£QuU 3on

EQU 9ccH
EQU ¢

£QU RAMST +
QU )

DEFINED LATER

iNUMRG ~ DEFINED LATER

PERIO
PRMPT
READ

TIMHI
TIMLO
TMODE
TSTRT
UNMSK
USRBR

TIMER

TIMER

b
H
H
i
H
H
;

EQU 184

EQU OFBH
EQU 49H

EQU 25H

EQU 244

EQU 40H

EQU 8COH
EQU G8EH

EQu RAMST +
e 4 1-WAITS
EQU 197
ENDLP

114 WAITS
EQU 237
ENDIP

SDK8@5 PAGE 2

RAM USAGE - CURRENTLY, 23 BYTES ARE USED rO
/SAVING REGISTERS AND VARIABLES :

LR

MONITOR STACK USAGE - MAX OF 12 LEVELS

.

: 5 USER BRANCHES - 3 -BYTES EACH

: INDICATES USE OF ADDRESS PIELD OF OISPLAY

7 CONTROL CHARACTER TO INDICATE QUTPUT TO

: /ADDRESS PIELD OP DISPLAY

i ADORESS POR SENDING CONTROL CHARACTERS TO

s /DISPLAY CHIP

i COMMA PROM KEYBOARD

;" INITIAL VALUE FOR COMMAND STATUS REGISTER

i OUTPUT PORT POR COMMAND STATUS REGISTER

: CONTROL CHARACTER TO INDICATE OUTPUT TO

i /DATA PIELD OF DISPLAY

i INDICATOR FOR DOT IN DISPLAY

i ADDRESS FOR SENDING CHARACTERS TO DISPLAY

; INDICATES USE OF DATA FIELD OF DISPLAY

3 MASK FOR TURNING ON DOT IN DISPLAY

i HIGH ORDER 1 INDICATES EMPTY INPUT BUFFER

: CONTROL CHARACTER TO SET DISPLAY QUTPUT TO

i /ALL ONES DURING SLANKING PERIOOD

; CONTROL CHAR. TO SET KEYBOARD/OISPLAY MODE

7 (2 KEY ROLLOVER, 8 CHARACTER LEFT ENTRY)

256 - RMUSE ;START OF MONITOR STACK

7 INOICATOR FOR NO DOT IN OISPLAY

; NUMBER OF COMMANOS

i NUMBER OF REGISTER SAVE LOCATIONS

i PERIOD FROM XEYBOARD

¢ PROMPT CHARACTER FOR DISPLAY (DASH)

# CONTROL CHARACTER TO INDICATE INPUT FROM

; /KEYBOARD .

7 QUTPUT PORT FOR HIGH ORDER BYTE OF TIMER VALUE

; OUTPUT PORT FOR LOW ORDER 8YTE OF TIMER VALUE

i TIMER MODE - SQUARE WAVE, AUTO RELOAD

: START TIMER

i UNMASK INPUT INTERRUPT

256 - (RMUSE + SKLN + UBRLN) : START OP USER
s /BRANCH LOCATIONS

iTIMER VALUE POR SINGLE STEP IF NO WAIT STATE

FTIMER VALUE POR SINGLE STEP IF ONE WAIT STATE INSERTED

"Q'Q.'."""..'.""..""""'."...'."...".‘.'0"'..""""""

MONITOR MACROS .

.""."".."""""'l".""""O'.'.""'."."'."Q..'t""'."'.

7 BRANCH IF PUNCTION RETURNS TRUE

; BRANCH IF PUNCTION RETURNS FALSE

TRUE MACRO WHERE
Jc WHERE
ENDM

FALSE MACRO WHERE
JNC WHERE
ENDM

H

H

jeeeccsasreveee o

1

PR

; ve

:

CLDBK:

ceswe

esoew

e e e

MV A, KMODE
STA CNTRL
JNp CLDST

tRRBERNRTISIORCISIRICTIISRORYTS

Sewe “RESET" KEY ENTRY POINT - COLD START
* RST @ ENTRY POINT

i GET CONTROL CHARACTER

i SET KEYBOARD/DISPLAY MODE
s GO FINISH COLD START

; THEN JUMP BACK HERE

RST 1 ENTRY POINT - WARM START

ORG 8
SAVE REGISTERS
SHLO LSAV

POP a

SHLD PSAV
PUSH PSW

pop ]

SHLD FSAV

al H.9

OAD sp

SHLD SSAV
LXI H,B8SAV+]
SPHL

PUSH a

PUSH D

Jup RES1® .
TIMER INTERRUPT
ORG 244

Jnp STP25

SAVE H & L REGISTERS
GET USER PROGRAM COUNTER FROM TOP OF STACK
/AND SAVE IT

SAVE PLIP/PLOPS & REGISTER A
CLEAR H & L

GET USER STACK POINTER

/AND SAVE IT

i SET STACK POINTER FOR SAVING

: /REMAINING REGISTERS

: SAVE 8 & C

? SAVE D & E

3 LEAVE ROOM FPOR VECTORED INTERRUPTS

LTR PP

(TRAP) ENTRY POINT (RST 4.5)
; BACK TO SINGLE STEP RQUTINE

RST 5 ENTRY POINT

ORG 284
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O i, YR

p82d

882C
a82c

8839
#0830

9834
8834

9838
2838

203C
983C

003F
0048
0842
28045
8047
8048

0049
204A
8048

B8B4E
004F
9851

8054
0857
8059
0858

@0SE
0061
8063

[1.1.]]
2869

B90A
8060
806F
2878
8872
2875
0878

8878
887C
887F
808¢
2081

pBY4

8887
8e8A

e888
[1.3:1o
2e8p
988E
808F
8898

8891

cacaze

C38E82

cacsae

caceae

c3cs2d

C3CE20

20
E6BF
32F128
3EBE
30

[ &]

28
87
DAFA23

AF
[L1.1]
21A683

coB782
3E81
e6oe
21AA03

CDB782
3E80
32FE28

21E928
F9

210019
3699
23
36FB
CDE782
81084488
217483

8E
CAB8789
23
)]
c27889

calse2

217C03
8D

197
198
199
209
201
202
283
204
205
206
287
208
289
218
211
212
213
214

295

ceewe

(22224

-~ e me

(221 2]

-~ %

aseee

pgp e

; weeww

RES10:

o w o8 ws s v we W

(Yo e o0 30 =0 %0 w0 &

MMND :

CcMol8:

CMD1S:

N . ,
- : LOC o8J SEQ . SOURCE STATEMENT

Jup RSETS : BRANCH TO RST 5 LUCATION IN RAM
INPUT INTERRUPT ENTRY POINT (RST 5.5) .

ORG 2CH
JMP ININT : BRANCH TO INPUT INTERRUPT ROUTINE

RST 6 ENTRY POINT

ORG 394
JMP RSET6 ; BRANCH TO RST 6 LOCATION IN RAM

HARD WIRED USER INTERRUPT ENTRY POINT (RST 6.5)

ORG 348
Jnp RST65 ; BRANCH TO RST 6.5 LOCATION IN RAM

RST 7 ENTRY POINT

ORG 3ed

Jup RSET? ; BRANCH TO RST 7 LOCATION IN RAM
“VECTORED INTERRUPT" KEY ENTRY POINT (RST 7.5) )
ORG 3CH

InP USINT : BRANCH TO USER INTERRUPT LOCATION IN RAM

; CONTINUE SAVING USER STATUS

RIM : GET USER INTERRUPT STATUS AND INTERRUPT MASK

ANI oFH : KEEP STATUS & MASK BITS

STA ISAV s SAVE INTERRUPT STATUS & MASK

MVI A,UNMSK ; UNMASK INTERRUPTS FOR MONITOR USE

SIM

DI ; INTERRUPTS DISABLED WHILE MONITOR IS RUNNING
: (EXCEPT WHEN WAITING FOR INPUT)

RIM ; TTY OR KEYBOARD MONITOR ?

RLC ; 1S TTY CONNECTED ?

Jc GO : YES ~ BRANCH TO TTY MONITOR
H

NO -~ ENTER KEYBOARD MONITOR

't'.t'-Q!tt't."'.Q't.tt't"t'.t'.".tt'."'"t't't"".ct"--"-tt't.

BEGINNING OF KEYBOARD MONITOR CODE

tc.ttttt"t'."Cc0'"'tttctt'a'tt't"'.""'.'t'O"'t-tt"t"on't.t'.'

OUTPUT SIGN=-ON MESSAGE

XRA A ARG - USE ADDRESS FIELD OF DISPLAY
MVI B,NODOT ARG - NO DOT IN ADDRESS FIELD
LXI H,SGNAD ARG - GET ADDRESS OF ADDRESS FIELD PORTION oF

/S1IGN=ON MESSAGE

CALL QUTPT OQUTPUT SIGN~ON MESSAGE TO ADDRESS FIELD

MVI A,DTFLD ARG ~ USE DATA FIELD OF DISPLAY
uvl 8,NODOT ARG = NO DOT IN DATA FIELD
LXI1 4,SGNDT ; ARG = GET ADDRESS OF DATA FIELD PORTION OF

/SIGN-ON MESSAGE
CALL OuUTPT OUTPUT SIGN=ON MESSAGE TO DATA FIELD
MvI1 A, EMPTY )

STA IBUFF ; SET INPUT BUFFER EMPTY FLAG

L % ws we w wp Sy S %0 we S

'"'."....".""0"""""'."""."'."."."""."l"".t""'.

FUNCTION: CMMND - COMMAND RECOGNIZER
INPUTS: NONE

OUTPUTS: NONE

CALLS: RDKBD,ERR,SUBST,EXAM,GOCMD,SSTEP
DESTROYS: A,B,C,D,E.H,L,F/F'S

LXI H,MNSTK ; INITIALIZE MONITOR STACK POINTER
SPHL
OUTPUT PROMPT CHARACTER TO DISPLAY

X1 H,CNTRL ; GET ADDRESS FOR CONTROL CHARACTER
MVI M,ADISP ; OUTPUT CONTROL CHARACTER TO USE ADDRESS FIELD
DCR H ; ADDRESS FOR OUTPUT CHARACTER
MVI M,PRMPT ; OUTPUT PROMPT CHARACTER
CALL RDKBD ; READ KEYBOARD
LXI B,NUMC ; COUNTER FOR NUMBER OF COMMANDS IN C
LXI H,CMDTB ; GET ADDRESS OF COMMAND TABLE
o] 3 ] : RECOGNIZE THE COMMAND 7
Jz cMDp1S ; YES - GO PROCESS IT
INX H ; NO = NEXT COMMAND TABLE ENTRY
DCR C : END OF TABLE ?
JNZ o123 ¢ ;s NO - GO CHECK NEXT ENTRY
; YES - COMMAND UNKNOWN

JMP ERR : DISPLAY ERROR MESSAGE AND GET ANOTHER COMMAND
LXI H,CMDAD ; GET ADDRESS OF COMMAND ADDRESS TABLE
OCR [ ; ADJUST COMMAND COUNTER

; COUNTER ACTS AS POINTER TO COMMAND ADDRESS TABLE
DAD 8 : ADD POINTER TO TABLE ADDRESS TWICE BECAUSE
DAD 8 s+ TABLE HAS 2 BYTE ENTRIES
MOV A M ; GET LOW ORDER BYTE OF COMMAND ADDRESS
INX :
MOV H,.M : GET HIGH ORDER BYTE OF COMMAND ADDRESS IN H
Mov L.A : PUT LOW ORDER BYTE IN L

; COMMAND ROUTINE ADDRESS IS NOW IN H & L
PCHL ; BRANCH TO ADDRESS IN H & L
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Loc

8992
2894
2897

24Ca
f8ce
[ [']+33
#0013

0806
29809
90DB
deoe
90Ed
98E2
$4ES
J6EB
99E9

28€EC
SUEE
[I'] 9%
aae2
Q@Fe
8er7
aIFA

YéFD
2183
8183
2185
alus
B8leA

8180
8lle
4112
8115
8117

ouJ

#6d1
Cbo741
CD4443

021582

CDo9%4d3
corce2
7E
zr8zs
2691
CD68e3
681
co2882

D2BA0S
corce2
73

PELS
CAE99)
re1l
c21592
CDA8#S2

DASDAS
C3E9a1

CDegg92
CDE782
FEL®

CAECd9

J2re20
2601
CDD7491
9608
CD2842
FELl®
c21582
£8
22p229

2689
chD781
AP
8609
21A283
cDa782
C31Be3

CDéna2
CDE782
FEldg
CAEYd1
FELL1
CA2621

J2rE20
2641
con701
2699
cD28a2
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A A AR A A A A A A LA A A AR R T L L L Ty Ry p Oy P U,

COMMAND ROUTINES

bbb A A A A A AR R A4 A ARl A Xl L L L L L L L L R R L T Ry PP,

FUNCTION: EXAM - EXAMINE AND MODIFY REGISTERS

CALLS: CLEAR,SETRG, ERR, RGNAM, RGLOC, UPODT, GTHEX , NXTRG

: ARG = DOT IN ADDRESS FIELD OF DISPLAY

; CLEAR DISPLAY

: GET REGISTER DESIGNATOR PROM KEYBOARD AND
7/SET REGISTER POINTER ACCORDINGLY

3 WAS CHARACTER A REGISTER DESIGNATOR?

i NO = DISPLAY ERROR MSG. AND TERMINATE COMMANO

OUTPUT REGISTER NAME TO ADDRESS FIELD

GET REGISTER SAVE LOCATION IN H & L

GET REGISTER CONTENTS

STORE REGISTER CONTENTS AT CURRENT DATA
ARG - DOT IN DATA FIELD

UPDATE DATA PIELD OF DISPLAY

ARG =~ USE DATA PIELD OF DISPLAY

GET HEX DIGITS - WERE ANY 0IGITS RECEIVED?
NO - DO NOT UPDATE REGISTER CONTENTS

Mo v we e %0 %6 4p ne we

YES - GET REGISTER SAVE LOCATION IN H & L
3 UPDATE REGISTER CONTENTS

.~

WAS LAST CHARACTER A PERIOD ?

YES - CLEAR DISPLAY AND TERMINATE COMMAND

WAS LAST CHARACTER ',' ?

NO - DISPLAY ERROR MSG. AND TERMINATE COMMAND
YES ~ ADVANCE REGISTER POINTER TO

7/NEXT REGISTER

: ANY MORE REGISTERS ?

+ YES ~ CONTINUE PROCESSING wITH NEXT REGISTER

«e % %o ve v

# NO ~ CLEAR DISPLAY AND TERAINATE COMMAND

3 t"""t'"'..'0...0.".0"'.0".'0"""t"t'ct.t'.t'.""ttttt't'.t'

3 PUNCTION: GOCMD - EXECUTE USER PROGRAM

CALLS: DISPC,RDKBD,CLEAR,GTHEX,ERR,OUTPT

DISPLAY USER PROGRAM COUNTER

READ FROM KEYBOARD

IS CHARACTER A PERIOD ?

YES ~ GO EXECUTE THE COMMAND

NO < ARG = CHARACTER IS STILL IN A
REPLACE CHARACTER IN INPUT BUFFER
ARG - DOT IN ADDRESS FIELD

CLEAR DISPLAY

ARG - USE ADORESS FIELD

GET HEX DIGITS

WAS LAST CHARACTER A PERIOD ?

NO - DISPLAY ERROR MSG. AND TERMINATE COMMAND
PUT HEX VALUE PROM GTHEX TO H & L
HEX VALUE IS NEW USER PC

e Na S %e %e % % me v me e an N v

YES ~ ARG - NO DOT IN ADDRESS FIELD

CLEAR DISPLAY

ARG ~ USE ADDRESS FIELD OP DISPLAY

ARG - NO DOT IN ADDRESS FIELD

GET ADDRESS QF EXECUTION MESSAGE IN H & L
DISPLAY EXECUTION MESSAGE

RESTORE USER REGISTERS INCL. PROGRAM COUNTER
;/1.E. BEGIN EXECUTION OF USER PROGRAM

L

.""'.'..'."""'.'.."."."'."""""'t"'..".""'."t""""

P - SINGLE STEP (EXECUTE ONE USER INSTRUCTION}

DISPLAY USER PROGRAM COUNTER

READ FROM KEYBOARD

WAS CHARACTER A PERIOD ?

YES =~ CLEAR DISPLAY AND TERMINATE COMMAND
WAS LAST CHARACTER °*,' ?

YES -~ GO SET TIMER

e w N e s v

i NO - CHARACTER FROM KEYBOARD WAS NEITHER PERIOD NOR COMMA

REPLACE THE CHARACTER IN THE INPUT BUFFER
ARG - DOT IN ADDRESS FIELD

CLEAR DISPLAY

ARG -~ USE ADDRESS FIELD OF DISPLAY

GET HEX DIGITS ~ WERE ANY DIGITS RECEIVED 2
NO ~ DISPLAY ERROR MSG. AND TERMINATE COMMAND

SEQ SOURCE STATEMENT
296 ;
297 ;
298 ;
299 ;

- 309 ;
301 ;
32 ;
383 ; INPUTS: NONE
384 ; QUTPUTS: NONE
8S ;
386 ; DESTROYS: A,B,C,D,E,H,L,F/P°'S
387 ;
308 EXAM:
399 nvi 8,00T
3le CALL CLEAR
311 CALL SETRG
312
13
314 PALSE ERR
315+ JNC ERR
316 EXMES:
317 CALL RGNAM
318 “ CALL RGLOC
119 nov AM
328 STA CURDT
321 NYI B,D0T
322 CALL gPooT
323 MVI 8,DTFLD
324 CALL GTHEX
325 FALSE EXM18
326+ JNC EXM1d
327 CALL RGLOC
328 MoV - M, B
329 exmid:
338 CPI PERIO
331 Jz CLDIS
332 CPI COMMA
333 JNZ ERR
334 CALL NXTRG
33s
336
337 TRUE EXM@S
338+ Jc EXM85
339 JInP CLDIS
340
341
342 ;
343
344 ; INPUTS: NONE
345 ; QUTPUTS: NONE
346 ;
317 : DESTROYS: A,8,C,D,.EB,H,L,F/P'S
48 ;
349 GOCMD:
358 CALL DISPC
351 CALL RDX8D
352 [0 34 PERIO
353 J2 Gle
354
355 STA IBUFP
356 nvI 8,007
357 CALL CLEAR
358 MvI 8,ADFLD
359 CALL GTHEX
368 cPI PERIO
361 JNZ ERR
362 XCHG
363 , SHLD  PSav
364 Gl18:
365 MVI 8,NODOT
366 CALL CLEAR
367 XRA A
368 MVI 8, NODOT
369 LXI H,EXMSG
378 CALL QuTPT
371 Jup RSTOR
372
373 ;
374 ;
375 ;
376 ; PUNCTION: SSTE
377 ; INPUTS: NONE
378 ; QUTPUTS: NONE
379 ; CALLS: OISPC,RODKBD,CLEAR, GTHEX, ERR
;8: ; DESTROYS: A,8,C,D,E,H,L,F/F'S
81 ;
382 SSTEP:
383 CALL DISPC
384 CALL RDKBD
i8S cpl PERIO
386 Jz cLDIS
387 [of:3 4 COMMA
3488 Jz STP28
389
399 STA 1BUFF
39l MvVI 8, 00T
392 CALL CLEAR
3913 MVI 8,ADFLD
394 CALL GTHEX
395 FALSE ERR

i
1
|
'
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LoC 08J SEQ SOURCE STATEMENT
81)A D21582 3196+ JINC ERR
211D EB 397 XCHG ; HEX VALUE FROM GTHEX TO H & L
911E 22F228 398 SHLD PSAV ; HEX VALUE 1S NEW USER PC
8121 FEl@ 399 cP1 PERIO ; WAS LAST CHARACTER FROM GTHEX A PERIOD ?
8123 CAE981 400 Jz CLDIS ; YES = CLEAR DISPLAY AND TERMINATE COMMAND
' 481 ; NO - MUST HAVE BEEN A COMMA
482 sTP28@:
2126 3AP12D 403 LDA ISAV ; GET USER INTERRUPT MASK
8129 E608 404 ANI 88H ; KEEP INTERRUPT STATUS
8128 32FD28 405 STA TEMP ; SAVE USER INTERRUPT STATUS
212E 2AF228 496 LHLD PSAV 3 GET USER PC
8131 7€ 407 nov AM 3 GET USER INSTRUCTION
9132 PEP3 408 CP1 (D1) : DI INSTRUCTION ?
8134 C238B81 4989 JNZ STP21 ; NO
8137 AF 419 XRA A ; YES - RESET USER INTERRUPT STATUS
8138 C34201 411 Inp sTP22
412 STP21:
9138 PEFB 413 cPY (EI) ; EI INSTRUCTION ?
813D C24581 414 INZ sTP23 ; NO
2149 3e08 415 uvi A,88H ; YES - SET USER INTERRUPT STATUS
416 STP22:
$142 32rn28 a7 STA TEMP ; SAVE NEW USER INTERRUPT STATUS
418 STP23:
0145 3E49 419 n1 A, (TIMER SHR 8) OR TMODE ; HIGH ORDER BITS OF TIMER VALUE
428 ; /JOR'ED WITH TIMER MODE
9147 D325 421 ouTr TIMHI
9149 3ECS 422 uvr A,TIMER AND @FFPH ; LOW ORDER BITS OF TIMER VALUE
814B D324 423 our TINLO
914D 3arr29 424 LDA USCSR  ; GET USER IMAGE OF WHAT'S IN CSR
0159 P6CH 425 ORI TSTRT ; SET TIMER COMMAND BITS TO START TIMER
9152 D320 426 ouT CSR 3 START TIMER
: 9154 C31803 :g: Jnp RSTOR ; RESTORE USER REGISTERS
? .
429 STP2S: ; BRANCH HERE WHEN TIMER INTERRUPTS APTER
438 3/ONE USER INSTRUCTION
8157 ?S 431 PUSH PSW ; SAVE PSW
9158 3AFF29 432 LDA USCSR 3 GET USER IMAGE OF WHAT'S IN CSR
#158 E63P 433 ANI IFH ; CLEAR 2 HIGH ORDER BITS
815D redé 434 ORI 408 : SET TIMER STOP BIT
#1SF D328 435 our CSR s STOP TIMER
#161 71 436 POP PSW 3 RETRIEVE PSH
8162 22Er28 437 SHLD LSAV 1 SAVE H & L
0165 B1 438 POP ] ; GET USER PROGRAM COUNTER FROM TOP OF STACK
0166 2272290 439 SHLD PSAV ; SAVE USER PC
9169 ?S 448 PUSH PSW
. 816A 21 441 POP 8 .
A ; 9168 22ED28 “2 . SHLD PSAV ; SAVE PLIP/FLOPS AND A REGISTER
; G16E 210088 443 X1 H,8 s CLEAR H & L
0171 19 44 DAD sP 3 GET USER STACK POINTER
0172 22r428 45 SHLD SSAV ; SAVE USER STACK POINTER
6175 21ED28 446 ©Lxl H,BSAV+1 ; SET MONITOR STACK POINTER FOR
| 8178 P9 447 SPHL 1/SAVING REMAINING USER REGISTERS
i 01179 ¢S5 4“8 PUSH B $ SAVE B & C
: #17A DS 449 PUSH [} 1 SAVED & E
} 8178 29 458 RIN ; GET USER INTERRUPT MASK
¢ 017C E687 451 ANT (3]} 3 KEEP MASK BITS
H 8172 21rD28 452 LXI 4,TEMP ; GET USER INTERRUPT STATUS
} #181 B6 453 ORA ] ; OR IT INTO MASK
J 8182 32r128 54 STA ISAV ; SAVE INTERRUPT STATUS & MASK
§ 8185 3egeE 455 nvi A,UNMSK ; UNMASK INTERRUPTS FOR MONITOR USE
! 9187 38 456 3
¢ 9188 C3FDIS 457 Inp SSTEP ; GO GET READY POR ANOTHER INSTRUCTION
- :g; ;'"'.."I"'..."""""."'.'t.t".".-.."".'Q""'."."."t"'.'
460 ;
461 ; PUNCTION: SUBST - SUBSTITUTE MEMORY
f 462 ; INPUTS: NONE
463 ; OUTPUTS: NONE
464 ; CALLS: CLEAR,GTHEX,UPDAD,UPDDT,ERR
465 ; DESTROYS: A,B,C,D,E,H,L,F/F'S
466 ;
467 SUBST:
0188 8691 468 MVl B,00T ; ARG - DOT IN ADDRESS FIELD
918D CDD781 469 CALL CLEAR ; CLEAR THE DISPLAY
81956 o608 478 nvI B,ADFLD ; ARG ~ USE ADDRESS FIELD OF DISPLAY
8192 CD2B@2 471 CALL GTHEX  ; GET HEX DIGITS - WERE ANY DIGITS RECEIVED?
472 PALSE  ERR ; NO - DISPLAY ERROR MSG. AND TERMINATE COMMAND
8195 D21582 473+ JINC ERR
8198 EB 474 XCHG 7 ASSIGN HEX VALUE RETURNED BY GTHEX TO
9199 22F620 475 SHLD CURAD  ; / CURRENT ADDRESS
476 SUB@S:
819C FE11 477 ce1 COMMA ; WAS ',' THE LAST CHARACTER FROM KEYBOARD?
819E C2CF91 478 JINZ sUB1S : NO = GO TERMINATE THE COMMAND .
81A1 8668 479 MVI 8,NODOT ; ARG - NO DOT IN ADDRESS FIELD
81A3 CDSF@3 480 CALL UPDAD  ; ‘UPDATE ADDRESS FIELD OF DISPLAY
01A6 2AF628 481 LHLD CURAD ; GET CURRENT ADDRESS IN H & L
81A9 7E 482 HOV AN ; GET DATA BYTE POINTED TO BY CURRENT ADDRESS
B1AA 32F828 483 STA CURDT ; STORE DATA BYTE AT CURRENT DATA
81AD 8681 484 MVl B,DOT  ; ARG - DOT IN DATA FIELD
91AF CD6BE3 485 CALL UPDDT  ; UPDATE DATA FIELD OF DISPLAY
81B2 @681 486 MVI B,DTFLD ; ARG - USE DATA FIELD
81B4 CD2BB2 487 CALL GTHEX ; GET HEX DIGITS - WERE ANY HEX DIGITS RECEIVED?
81B7 F5 488 PUSH PSW ; (SAVE LAST CHARACTER)
489 FALSE SUB18 ; NO - LEAVE DATA UNCHANGED AT CURRENT ADDRESS
2188 D2C481 490+ JINC SuBlB
81BB 2AF620 491 LHLD CURAD ; YES = GET CURRENT ADDRESS IN H & L
@1BE 73 492 MOV M,E ; STORE NEW DATA AT CURRENT ADDRESS
493 ; MAKE SURE DATA WAS ACTUALLY STORED IN CASE
494 ; /CURRENT ADDRESS IS IN ROM OR 1S NON-EXISTAN1

81lBF 7B 495 MOV AE ; DATA TO A FOR COMPARISON

1
1
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Loc

91Ca
81Cl

a1ce
a1C?
1c3
21C8
21cc

[ 21 4
[28:73
9104

107

4108
2108
[28:14
91K8
182
2185
sies

0189
(284}
[ 281

03J

8E
C215@2

2AF620
2)
22Fr629
3}
c3scel

FELS
ca21502
CIEIRL

AP

219A83
CDB782
3861
6ae
219A83
coa7e2
c9

680
cDD7681
(=117 ] ]

a1rl 3ECC

9r3
nre
a1rs
S1FA
alrn

0288
1283
0206
0287
020A
#28C
saer
0211
0214

320819
3ze8
0329
arr2e
cisees

2AP229
22r629
k]
J2r82e
6al
Ccpsrs3
(111 ]
CDé6Be3
c9
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SEQ SOURCE STATEMENT

496 Ccmup - ;3 WAS ODATA STORED CORRECTLY?

497 JNZ ERR : NO - DISPLAY ERROR MSG. AND TERMINATE COMMANO
498 suBle:

499 LHLD CURAD ; INCREMENT CURRENT ADDRESS

588 INX H

SOl SHLD CURAD

582 POP PSW : RETRIEVE LAST CHARACTER

583 Jup suses H

584 suals:

585 CPI1 PERIO : WAS LAST CHARACTER *.°* ?

586 JNZ ERR ;7 NO -~ DISPLAY ERROR MSG. AND TERMINATE COMMANOD
587 Jup CLDIS ; YES <« CLEAR DISPLAY AND TERMINATE COMMAND
508 ;

589 ;

sl. "....'.""'-.....'".".".'.."."..'.'..'."".."..""...'."""
511 ;

Ss12 ; UTILITY ROUTINES

gii ;.'..".."'.'.'.'....""...".""""'.".".."".'.'.'...".."'.'
515 ;

516 ; PUNCTION: CLEAR ~ CLEAR THE DISPLAY

S17 ; INPUTS: B - DOT PLAG = 1 MEANS PUT DOT IN ADDRESS FIELOD OF DISPLAY
518 ; = @ MEANS NO DOT

519 ; OUTPUTS: NONE

529 ; CALLS: OUTPT

521 ; DESTROYS: A,B,C,D,E,H,L,P/P'S

S22 ; DESCRIPTION: CLEAR SENDS BLANK CHARACTERS TO BOTH THE ADDRESS FIELD
521 ; AND THE DATA FIELD OF THE DISPLAY. IPF THE DOT PLAG IS
524 ; SET THEN A DOT WILL APPEAR AT THE RIGHT EDGE OF THE
525 ; ADDRESS PIELD.

526 ;

527 CLEAR:

528 XRA A : ARG ~ USE ADDRESS PIELD OF DISPLAY

529 3 ARG - PLAG FOR DOT IN ADDR. FIELD IS IN B
L] ] LX1 H,BLNKS ; ARG ~ ADDRESS OF BLANKS FOR DISPLAY

531 CALL ouTPY ; OUTPUT BLANKS TO ADODRESS FIELD

532 124 A.DTPLD ; ARG - USE DATA PIELD OF DISPLAY

533 NVI 8,NODOT ; ARG - NO DOT IN DATA PIELD

534 Lxr #,BLNKS ; ARG -~ ADDRESS OF BLANKS FOR DISPLAY

538 CALL ouTeTr ; OUTPUT BLANKS TO DATA FIELD

536 RET 3 RETURN

537

538 ; . . ern ene evee esonsrnee
539 ;

548 ; PUNCTION: CLDIS - CLEAR DISPLAY AND TERMINATE COMMAND

S41 ; INPUTS: NONE

542 ; OUTPUTS: NONB

543 ; CALLS: CLEAR

544 ; DESTROYS: A,8,C,D,B,H,L,P/P°'S

545 ; DESCRIPTION: CLDIS IS JUMPED TO BY CONMAND ROUTINES WISHING TO

546 ; TERMINATE NORMALLY. CLDIS CLEARS THE DISPLAY AND

547 ; BRANCHES TO THE COMMAND RECOGNIZER.

548 ;

549 CLDIS:

558 I 8,N0DOT ; ARG - NO DOT IN ADORESS PIELD

551 CALL CLEAR 3 CLEAR THE DISPLAY

552 Jnp CHNND § GO GET ANOTHER COMMAND

553 ;

554 ; b oee b ik
555

556 ; PUNCTION: CLDST - COLD START

557 ; INPUTS: NONE

558 ; OQUTPUTS: NONE

559 ; CALLS: NOTHING

5680 ; DESTROYS: A

561 ; DESCRIPTION: CLDST IS JUMPED TO BY THE MAIN COLD START PROCEDURE,
562 ; COMPLETES COLD START INITIALIZATION, AND JUMPS BACK
563 ; TO THE MAIN COLD START PROCEDURE.

564 ;

565 CLDST:

566 nvI A KBNIT ; GET CONTROL CHARACTER

567 STA CNTRL 3 INITIALIZE KEYBOARD/DISPLAY BLANKING

568 .1 24 A,CSNIT ; INITIAL VALUE OF COMMAND STATUS REGISTER
569 T CsR 3 INITIALIZE CSR

578 STA USCSR 3 INITIALIIE USER CSR VALUZ

571 JNP CLDBK 3 BACK TO MAIN PROCEDURE

572 ;

S73 ; .o enee anee
574

575 ; PUNCTION: DISPC ~ DISPLAY PROGRAM COUNTER

576 ; INPUTS: NONE

577 ; QUTPUTS: NONE

578 ; CALLS: UPDAD,UPDOT

579 ; DESTROYS: A,8,C,D,E.8, L, r/P* S

588 ; DSSCRIPTION' DISPC DISPLAYS THE USER PROGRAM COUNTER IN THE ADDRESS
581 ; FIELD OF THE DISPLAY, WITH A DOT AT THE RIGHT EDGE

582 ; OF THE FIELD. THE BYTE OF DATA ADORESSED BY THE PROGRAM
::3 H COUNTER IS DISPLAYED IN THE OATA FIELD OF THE DISPLAY.

43

585 DISPC:

586 LHLD PSAV 7 GET USER PROGRAM COUNTER

587 SHLD CURAD s MAKE IT THE CURRENT ADDRESS

588 v AN t GET THE INSTRUCTION AT TUAT ADDRESS

589 STA CURDT 7 MAKE IT THE CURRENT DATA

59¢ avr B,00T : ARG - DOT IN ADDRESS FIELD

591 CALL UPDAD : UPDATE ADDRESS FIELD OF DISPLAY

592 MvVI 8,NODOT ; ARG - NO DOT IN DATA FIELD

593 CALL uPDOT 3 UPDATE DATA PIELD OF DISPLAY

594 RET

595 ;

e d
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LoC o0BJ

8215
#2216
@218
8218
821E
8229
9222
8225
#2288

0228
8220
822e
8231

8232
9235
8237

S23A
8238
823z
023r

01241
1242
0243
0244
0245

8248

9249

824C
824D
sa4ar
9252

8255
8256
8257
8259
825C
825E

8261
8264

8262
8268
8269
d426A
8268

cpB782
C36689

OENS
cs
110088
DS

CDE782
PEL1S
025582

ol
cDsSre2
cl
SES]

cs
DS
78
s
D24962

53

CD6C82

78
8691
CcDB782
c33202

Dl

cl
FEL11
CAG6782
PE1S
CA6702

110008
c3e782

seQ

596
597
598
599
600

669

677
[}

687
8

695
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SOURCE STATEMENT

- * hAAAA AL LA A AL AL AT AL TN T 2 Ly R R R Ay

PUNCTION: ERR - DISPLAY ERROR MESSAGE .

INPUTS: NONE

OUTPUTS: NONE

CALLS: QUTPT

DESTROYS: A,B,C,D,E,H,L,F/P'S

DESCRIPTION: ERR IS JUMPED TO BY COMMAND ROUTINES WISHING TO
TERMINATE BECAUSE OF AN ERROR.
ERR OUTPUTS AN ERROR MESSAGE TO THE DISPLAY AND
BRANCHES TO THE COMMAND RECOGNIZER.

RR:
XRA A 3 ARG - USE ADDRESS FIELD
MVI B,NODOT ; ARG - NO DOT IN ADDRESS FIELD
LX1 H,ERMSG ; ARG ~ ADDRESS OF ERROR MESSAGE
CALL OuUTPT 7 OUTPUT ERROR MESSAGE TO ADDRESS PIELD
MVI A,DTFLD ; ARG ~ USE DATA FIELD
MvI B8,NODOT ; ARG -~ NO DOT IN DATA FIELD
LXx1 B,BLNKS ; ARG - ADDRESS OF BLANKS FOR DISPLAY
CALL ouTePT ; OUTPUT BLANKS TO DATA FIELD
JuP . CHMND 3 GO GET A NEW COMMAND
avERee LA 22 41327 L1 » AAAALL AL LA A4 A AT 11T T T ey

FUNCTION: GTHEX - GET HEX DIGITS
INPUTS: B - DISPLAY PLAG - § MEANS USE ADDRESS FIELD OF DISPLAY
= 1 MEANS USE DATA PIELD OF DISPLAY

QUTPUTS: A = LAST CHARACTER READ PROM KEYBOARD

DE ~ HEX DIGITS FROM XEYBOARD EVALUATED MODULO 2%*16

CARRY - SET IF AT LEAST ONE VALID HEX DIGIT WAS READ

= RESET OTHERWISE

CALLS: RDKBD, INSDG,HXDSP,OUTPT
DESTROYS: A,B,C,D,E.H,L,P/P'S
DESCRIPTION: GTHEX ACCEPTS A STRING OF HEX DIGITS FROM THE KEYBOARD,
DISPLAYS THEM AS THEY ARE RECEIVED, AND RETURNS THEIR
VALUE AS A 16 BI'C INTEGER. IF MORE THAN 4 HEX DIGITS
ARE RECEIVED, ONLY THE LAST 4 ARE USED. IF THE DISPLAY
FLAG IS SET, THE LAST 2 HEX DIGITS ARE DISPLAYED IN THE
DATA FIELD OF THE DISPLAY. OTHERWISE, THE LAST 4 HEX
DIGITS ARE DISPLAYED IN THE ADDRESS FIELD OF THE
DISPLAY. IN EITHER CASE, A DOT WILL BE DISPLAYED AT THE
RIGHTMOST EDGE OF THE FIELD. A CHARACTER WHICH IS NOT
A HEX DIGIT TERMINATES THE STRING AND IS RETURNED AS
AN QUTPUT OF THE FUNCTION. IF THE TERMINATOR IS NOT
A PERIOD OR A COMMA THEN ANY HEX DIGITS WHICH MAY BAVE
BEEN RECEIVED ARE CONSIDERED TO BE INVALID. THE
FUNCTION RETURNS A PLAG INDICATING WHETHER OR NOT ANY
VALID HEX DIGITS WERE RECEIVED.

EXs
nvI C,8 : RESET HEX DIGIT PLAG
pusH [} 3 SAVE DISPLAY AND HEX DIGIT PLAGS
LXI D,8 3 SET HEX VALUE TO ZERO
PUSH 1] ; SAVE HEX VALUE
GTHES: . :
CALL RDKBD ; READ REYBOARD
cpl 188 3 IS CHARACTER A HEX DIGIT?
Juc GTH28 ; NO ~ GO CHECK FOR TERMINATOR
; YES - ARG - NEW HEX DIGIT IS IN A
POP ] ; ARG = RETRIEVE HEX VALUE
CALL INSDG ; INSERT NEW DIGIT IN HEX VALUE
POP B : RETRIEVE DISPLAY FLAG
uvI c,1 3 SET HEX DIGIT FLAG
1/(1.E. A HEX DIGIT HAS SEEN READ)
PUSH B ; SAVE DISPLAY AND HEX DIGIT PLAGS
PUSH [ ; SAVE HEX VALUE
MOV A.B 3 TEST DISPLAY FLAG
RRC : SHOULD ADDRESS FIELD OF DISPLAY BE USED ?
JNC GTH1® ; YES - USE HEX VALUE AS IS
; NO -~ ONLY LOW ORDER BYTE OF HEX VALUE SHOULD
3 /BE USED POR DATA FIELD OF DISPLAY
MOV D,E 3 PUT LOW ORDER BYTE OF HEX VALUE IS D
GTHle:
t ARG - HEX VALUE TO BE EXPANDED IS IND & E
CALL HXDSP  ; EXPAND HEX VALUE POR DISPLAY
i ARG - ADDRESS OF EXPANDED HEX VALUE IN H & L
nov A.B : ARG = PUT DISPLAY FLAG IN A
MvI 8,00T ; ARG - DOT IN APPROPRIATE FIELD
CALL OUTPT ; OUTPUT HEX VALUE TO DISPLAY
Jup GTHES ; GO GET NEXT CHARACTER
GTH28: ¢ LAST CHBARACTER WAS NOT A HEX DIGIT
POP D ; RETRIEVE HEX VALUE
POP 8 ; RETRIEVE HEX DIGIT FLAG IN C
CcP1 COMMA  ; WAS LAST CHARACTER °',' ?
J2 GTH25 ; YES - READY TO RETURN
cPI PERIO  ; NO - WAS LAST CHARACTER ‘.* ?
Jz GTH25 ; YES - READY TO RETURN
; NO - INVALID TERMINATOR - IGNORE ANY HEX DIGITS READ
LX1 D.® : SET HEX VALUE TO ZERO
Jnp RETP ;s RETURN PALSE
GTH2S: .
»ov B,A : SAVE LAST CHARACTER
Hov A,C ; SHIPT HEX DIGIT FLAG TO
RRC ;/CARRY BIT
MOV A,B ; RESTORE LAST CHARACTER
RET ¢ RETURN .

bbb dd Al L T Y Y T T T T L D T T P
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Loc

926C
826D
B26E
826F
8279
8271
8273
3276
8277
9278

327A 2

9273
927C
8270
8278
827F
8289
8281
8283
0284
8285
9286
8288
8289
828A
828D

828E
a4e
2298
8293

9295
3296
9297
8299
829C
8290
829E

a29p
a2as8
82Al
92A2
82A3
02A4
32AS
32A6
Q247

oed

ES

210819
3640

25

E63F
32FE20
Pl

El

c9

SEQ

696
697
698
699
708
781
782
7983
704
705
706
107
788
789
718
711
712
713
714
715
716
717
718
719

- 728

721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
758
751
752
753
754
755
756
757
758
759
769
761
762
763
764
765
766
767
768
769
778
771
772
773
774
775
776
717
778
779
788
781
782
783
784
785
786
787
788
789
798
791
792
793
794
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H
H
H
H
H

SOURCE STATEMENT

PUNCTION: HXDSP - EXPAND HEX DIGITS POR DISPLAY

INPUTS: OB -~ 4 HEX DIGITS

QUTPUTS: HL - ADDRESS OF OUTPUT BUFFER

CALLS: NOTHING

DESTROYS: A,H,L,F/P'S

DESCRIPTION: HXDSP EXPANDS EACH INPUT BYTE TO 2 BYTES IN A FORM
SUITABLE FOR DISPLAY 8Y THE OUTPUT ROUTINES. EACH INPUT
BYTE IS DIVIDED INTO 2 HEX OIGITS. EACH HEX DIGIT IS
PLACED IN THE LOW ORDER 4 BITS OF A BYTE WHOSE HIGH
ORDER 4 BITS ARE SET TO ZERO. THE RESULTING BYTE IS
STORED IN THE OUTPUT BUFFER. THE FUNCTION RETURNS THE
ADDRESS OF THE OUTPUT BUFFER.

XDSP:
MOV A,D ; GET PIRST DATA BYTE
RRC 3 CONVERT 4 HIGH QORDER BITS
RRC 3 /TO A SINGLE CHARACTER
RRC
RRC
ANI [15:]
LXI H,0BUFF ; GET ADORESS OF OUTPUT BUFFER
Mov ",A ; STORE CHARACTER [N QUTPUT BUFFER
MOV A,D : GET FIRST DATA BYTE AND CONVERT 4 LOW ORDER
ANL afd ;3 /BITS TO A SINGLE CHARACTER
INX -] ; NEXT BUFFER POSITION
MOV M,A : STORE CHARACTER IN BUFFER
MoV AE ; GET SECOND DATA BYTE
RRC ; CONVERT 4 HIGH ORDER BITS
RRC 3 /TO A SINGLE CHARACTER
RRC
RRC
ANI OFH
INX H : NEXT BUPPER POSITION
MoV M,A : STORE CHARACTER IN BUFFER
MoV AE ; GET SECOND DATA BYTE AND CONVERT LOW ORDER
ANI OFH ; /4 BITS TO A SINGLE CHARACTER
INX -] : NEXT BUFFER POSITION
Hov M,A : STORE CHARACTER IN BUFFER
LXI H,0BUF? ; RETURN ADDRESS OF OQUTPUT BUFFER IN H & L
RET

LA e e L L A A e A R A R R e e i e 2T dl)

FUNCTION: ININT = INPUT INTERRUPT PROCESSING

INPUTS: NONE

QUTPUTS: NONE

CALLS: NOTHING

DESTROYS: NOTHING

DESCRIPTION: ININT IS ENTERED BY MEANS QOF AN INTERRUPT VECTOR (IV2C)
WHEN THE READ KEYBOARD ROUTINE IS WAITING FOR A
CHARACTER AND THE USER HAS PRESSED A KBY ON THE
KEYBOARD (EXCEPT "RESET" OR “VECTORED INTERRUPT").
ININT STORES THE INPUT CHARACTER IN THE INPUT BUFPER AND
RETURNS CONTROL TO THE READ KEYBOARD ROUTINE.

NINT:

PUSH H 3 SAVE H & L

PUSH PSW ; SAVE F/P'S & REGISTER A

LXI H,CNTRL ; ADDRESS FOR CONTROL CHARACTER OUTPUT

MVI M,READ ; OUTPUT CONTROL CHARACTER FOR READING
3 /PROM KEYBOARD

DCR H ; ADDRESS FOR CHARACTER INPUT

MOV AN 3 READ A CHARACTER

ANI IFH 3 ZERO 2 HIGH ORDER BITS

STA IBUFPF ; STORE CHARACTER IN INPUT BUFFER

pop PSW ; RESTORE FP/F'S & REGISTER A

POP H s RESTORE H & L

RET

LA A2 22 R R I R I R R R R 2 A D R T A L A L B e T T Ty T

PUNCTION: INSDG -~ INSERT HEX DIGIT
INPUTS: A - HEX DIGIT TO BE INSERTED
DE - HEX VALUE

QUTPUTS: DE - HEX VALUE WITH DIGIT INSERTED

CALLS: NOTHING

DESTROYS: A,FP/P'S

DESCRIPTION: INSDG SHIPTS THE CONTENTS OF D & E LEFT 4 BITS
(1 HEX DIGIT) AND INSERTS THE HEX OIGIT IN A IN THE LOW
ORDER DIGIT POSITION OF THE RESULT. A IS ASSUMED TO
CONTAIN A SINGLE HEX DIGIT IN THE LOW ORDER 4 BITS AND
ZEROS IN THE HIGH ORDER 4 BITS.

XCHG
DAD
DAD
DAD
QAD
ADD
MOV
XCHG ’ "; PUT H & L BACK IN D & E
RET

;s PUT D & EINH & L
; SHIFT H & L LEPT 4 BITS

; INSERT LOW ORDER DIGIT

[l a2

L R L A L L L R L R P R R Y T T T TR )

FUNCTION: NXTRG - ADVANCE REGISTER POINTER TO NEXT REGISTER
INPUTS: NONE
QUTPUTS: CARRY - 1 IF PQINTER [S ADVANCED SUCCESSFULLY
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LoC

82A8
B82AB
B82AD

oBJ

3AFD20
FEBC
D2F782

8280 3C

8281
3284

8287
8288
8288
828D

82BF

82C2
02c4

#2C6

82C9
82CA
92CB
82CE
82CF
8208
82D1
9202
#2p3
8206
9207
820A

020C
920D
92E9
82E1
82E2
92E3
92E6

#2E7
92EA

§2e8
82BC
S2EP
[ ¥14 ]

a2r3
“2P%
‘P

32FD28
C3FAB2

BF
DAC262
8EB4
3E99
c3ced2
0ES2
3£94

328819

21PE28
e

B7
P2r382

B
Cc3e782
680
3

SBQ

795
796
797
798
799
L11]
8sl
882
893
884
885
886
887
898
8989
819
811
812
613
8l4
815
816
817
8l8
819
829
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
84@
841
842
843
844
845
846
847
848
849
859
851
852
853
854
855
856
as7
858
859
860
861
862
863
864
865

866

867
868
869
878
871
872
873
874
875
876
877
878
879
889
881
882
883
884
885
886
887
888
889
8980
891
892
893
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SOURCE STATEMENT

CALLS: NOTHING
DESTROYS: A,F/
DESCRIPTION:

Z es e ws we ws ne we % W we

XTRG
LDA
CPI
JNC
INR
STA
JMP

TePREReseReNTRS

INPUTS: A - D1

DESTROYS: A,B,
DESCRIPTION:

e Y R R R

UTPT:
RRC

MVI
MVI

JIMP
ouTes:

MVl

MVI

ouTle:
STA

OuT1S:
MoV
XCHG
Lx1
ADD
MOV
MOV
MOV
DCR
JNZ
DCR
JNZ
ORI

ouT28:
CHA
STA
XCHG
INX
DCR-
JNZ
RET

seCNCENERNREEIDEY

H

H

H

; FUNCTION: RDKB
; INPUTS: NONE

; OUTPUTS: A -~ C
3 CALLS: NOTHING
; DESTROYS: A,H,
; DESCRIPTION:
H
H
H
H
H
:
)

LXI
MOV

ORA
JP

JMP
RDK18:

MVI

224

RET

~ @ OTHERWISE

F'S .

IF THE REGISTER POINTER POINTS TO THE LAST REGISTER IN
THE EXAMINE REGISTER SEQUENCE, THE POINTER 1S5 NOT
CHANGED AND THE FUNCTION RETURNS FALSE. IF THE REGISTER
POINTER DOES NOT POINT TO THE LAST REGISTER THEN THE
POINTER IS ADVANCED TO THE NEXT REGISTER IN THE SEQUENCE
AND THE FUNCTION RETURNS TRUE.

RGPTR ; GET REGISTER POINTER

NUMRG-1 ; DOES POINTER PQINT TO LAST REGISTER?

RETF ; YES - UNABLE TO ADVANCE POINTER - RETURN FALSE
A 3 NO - ADVANCE REGISTER POINTER

RGPTR ; SAVE REGISTER POINTER

RETT ; RETURN TRUE

PPN LS PV O P R PR O R RSN PPN OO T NN RN PR RP RO CRIOIWPITEINTIRNES

FUNCTION: OUTPT = OUTPUT CHARACTERS TO DISPLAY

SPLAY FLAG ~ @ = USE ADDRESS FIELD
1 = USE DATA FIELD

B - DOT FLAG - 1 = QUTPUT DOT AT RIGHT EDGE OF FIELD

8 = NO DOT

HL - ADDRESS OF CHARACTERS TO BE QUTPUT
CALLS: NOTHING

C,0,E,H,L,F/F'S

QUTPT SENDS CHARACTERS TO THE DISPLAY. THE ADDRESS

OF THE CHARACTERS IS RECEIVED AS AN ARGUMENT. EITHER

2 CHARACTERS ARE SENT TO THE DATA FIELD, OR 4 CHARACTERS
ARE SENT TO THE ADDRESS FIELD, DEPENDING ON THE

DISPLAY FLAG ARGUMENT. THE DOT FLAG ARGUMENT DETERMINES
WHETHER OR NOT A DOT (DECIMAL POINT) WILL BE SENT

ALONG WITH THE LAST OUTPUT CHARACTER.

USE DATA FIELD ?

;
ouTes ; YES = GO SET UP TO USE DATA FIELD
C.4 ; NO = COUNT POR ADDRESS FIELD
A,ADISP ; CONTROL CHARACTER FOR QUTPUT TC ADDBRESS
; /FIELD OF DISPLAY
ouT1e
c,2 ; COUNT FOR DATA FIELD
A,DDISP ; CONTROL CHARACTER FOR OUTPUT TO DATA FIELD
: /OF DISPLAY
CNTRL
AM ; GET OUTPUT CHARACTER
; SAVE OUTPUT CHARACTER ADDRESS IN D & E
H,DSPTB ; GET DISPLAY FORMAT TABLE ADDRESS
L 3 USE QUTPUT CHARACTER AS A POINTER TO
L,A ; /DISPLAY FORMAT TABLE
A.M 3 GET DISPLAY FORMAT CHARACTER FROM TABLE
4,C ; TEST COUNTER WITHOUT CHANGING IT
H ; ‘IS THIS THE LAST CHARACTER ?
ouT28 ;3 NO = GO QUTPUT CHARACTER AS IS
: YES - IS DOT FLAG SET ?
ouT28 : NO - GO QUTPUT CHARACTER AS IS
DTMSK ;s YES - OR IN MASK TO DISPLAY DOT WITH
: /LAST CHARACTER
; COMPLEMENT OUTPUT CHARACTER
DSPLY ; SEND CHARACTER TO DISPLAY
; RETRIEVE OUTPUT CHARACTER ADDRESS
H ; NEXT OUTPUT CHARACTER
C ; ANY MORE OUTPUT CHARACTERS ?
ouT1sS ; YES - GO PROCESS ANOTHER CHARACTER
:

NO = RETURN

LA A L L e A e R A R e s Ryt ]

D - READ KEYBOARD
HARACTER READ FROM KEYBOARD

L,F/P'S

RDKBD DETERMINES WHETHER OR NOT THERE 1S A CHARACTER IN
THE INPUT BUFFER. IF NOT, THE FUNCTION ENABLES
INTERRUPTS AND LOOPS UNTIL THE INPUT INTERRUPT

ROUTINE STORES A CHARACTER IN THE BUFFER. WHEN

THE BUFFER CONTAINS A CHARACTER, THE FUNCTION FLAGS

THE BUFFER AS EMPTY AND RETURNS THE CHARACTER

AS OUTPUT.

H,IBUFF ; GET INPUT BUPFER ADDRESS

AM ;3 GET BUFFER CONTENTS

; HIGH ORDER BIT = 1 MEANS BUFFER IS EMPTY
A ; IS A CHARACTER AVAILABLE ?

RDK18 : YES - EXIT FROM LOOP

;3 NO - READY FOR CHARACTER FROM KEYBOARD
RDKBD
M, EMPTY SET BUPFER EMPTY FLAG

RETURN WITH INTERRUPTS DISABLED
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©r7
a2rs
a2r9

37
ir
(]

$2ra 137
82r8 C9

92FC
azre
83dl
v3de
8305
2306

2308

2AFD20
2609
91ED93

2AFD29
2600

993
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1

M s N0 St we ve w0 e w8 o ve W

a
b
o

%8 %6 e %0 N2 %0 %0 B¢ 4 A o5 N

RGNAN:

LHLD RGPTR  ; GET REGISTER POINTER

NVI H,9

DAD H ; MULTIPLY POINTER VALUE 8Y 4

OAD H 3/ (REGISTER NAME TABLE HAS 4 BYTE ENTRIES)

X 8,NNTBL ; GET ADDRESS OF START OF REGISTER NAME TABLE

DAD 8 3 ARG ~ ADD TABLE ADDRESS TO POINTER - RESULT IS
;/ADDRESS OF APPROPRIATE REGISTER NAME IN H & L

XRA A ; ARG - USE ADDRESS FIELD OF DISPLAY

MVI 8,NODOT ; ARG - NO OOT IN ADDRESS FIELD

CALL QUTPT : OUTPUT REGISTER NAME TO ADDRESS FIELD

RET

~e s Mo we e BE W By % % T4 B0 W T B W s be Ne S8 O W9

P es me we a we ee w Ss Se Sy % w0

3

SOURCE STATEMENT

sy e e R P R 2 AL R L AR A R A R L DR A A A A A AR AL LA A LA Al s

PUNCTION: RETP ~ RETURN FALSE
INPUTS: NONE

OUTPUTS: CARRY = @ (FALSE)
CALLS: NOTHING

DESTROYS: CARRY

RET? RESETS CARRY TO @ AND RETURNS TO THE CALLER OF
THE ROUTINE INVOKING RETF.

H
3
i
;
H
; DESCRIPTION: RETF IS JUMPED TO BY FUNCTIONS WISHING TO RETURN FALSE.
;
i
)
Rl

ETP:
STC ; SET CARRY TRUE
cuc s ‘COMPLEMENT CARRY TO MAKE IT PALSE
RET

ez e e e YR R S TR R R LR R RS R S LA A L A A A A A A AR Al A At il Ad

PUNCTION: RETT ~ RETURN TRUE -

INPUTS: NONE

QUTPUTS: CARRY = 1 (TRUE)

CALLS: NOTHING

DESTROYS: CARRY .

DESCRIPTION: RETT IS JUMPED TO 8Y ROUTINES WISHING TO RETURN TRUE.
RETT SETS CARRY TO 1 AND RETURNS TO THE CALLER OF
THE ROUTINE INVOKING RETT.

STC ; SET CARRY TRUE
RET

T e T P P R R R R R LA D L L L R R S A LA A A A A Al LA AR AR ALl A Al A

PUNCTION: RGLOC - GET REGISTER SAVE LOCATION

INPUTS: NONE .

OUTPUTS: HL — REGISTER SAVE LOCATIO|

CALLS: NOTHING

DESTROYS: B,C.H,L,F/P’S

DESCRIPTION: RGLOC RETURNS THE SAVE LOCATION OF THE REGISTER
INDICATED BY THE CURRENT REGISTER POINTER VALUE.

LHLD RGPTR GET REGISTER POINTER

)
MVI H,2 ; /JINR & L
LXX B,RGTBL ; GEBT REGISTER SAVE LOCATION TABLE ADORESS
DAD 8 ; POINTER INDEXES TABLE
nov LN 3 GET LOW ORDER BYTE OF REGISTER SAVE LOC.

MvVI H, (RAMST SHR 8) ; GET HIGH ORDER BYTE OF
: /REGISTER SAVE LOCATION

RET

e e R T P Y R P TR A A R A R DA R R LA DA DL R ARt et il il dd]

FUNCTION: RGNAM - DISPLAY REGISTER NAME

INPUTS: NONE

QUTPUTS: NONE

CALLS: OUTPT

DESTROYS: A,8,C,D,E,.H,L,F/P'S

DESCRIPTION: RGNAM DISPLAYS, IN THE ADDRESS PIELD OF THE DISPLAY,
THE REGISTER NAME CORRESPONDING TO THE CURRENT
REGISTER POINTER VALUE.

e T e e P R AR T R R T 2 A R R I R e e R L AL R L e AR R S 2 a2 2L 2]

PUNCTIOW:- RSTOR - RESTOR USER REGISTERS
INPUTS: NONE
QUTPUTS: NONE
CALLS: NOTHING
DESTROYS: A,B,C,D,E,H,L,P/F*'S
DESCRIPTION: RSTOR RESTORES ALL CPU REGISTERS, PLIP/FPLOPS,
INTERRUPT STATUS, INTERRUPT MASK, STACK POINTER
AND PROGRAM COUNTER FROM THEIR RESPECTIVE
SAVE LOCATIONS IN MEMORY. BY RESTORING THE PROGRAM
COUNTER, THE ROUTINE EFPECTIVELY TRANSFERS CONTROL TO
THE ADDRESS IN THE PROGRAM COUNTER SAVE LOCATION.

THE TIMING OF THIS ROUTINE IS CRITICAL TO THE
CORRECT OPERATION OF THE SINGLE STEP ROUTINE.
IFP ANY MODIPICATION CHANGES THE NUMBER OF CPU
STATES NEEDED TO EXECUTE THIS ROUTINE THEN THE
TINER VALUE MUST 8E ADJUSTED BY THE SAME NUMBER.

e¢eeee THIS IS ALSO THE ENTRY POINT FOR THE TTY MONITOR
TO RESTORE REGISTERS.

8
d
2

——— A e




——
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#31B
a3le

0328
832l

8324
8326

3Arl12e
r618

38
3arlas

EGO8
CA2D83

8329 ra

832A

8320 3

832

0344
0347
8349

834C

@34E
6351
0352
8354
8357
8358
9359
835C

835F
9362
8363
8366

0367
836A

9368

Ca3183

7
D23183

21E928
P9

CDE782
FE1®
D2F782

D683

DAF782
4F
2680
21AC83
289

7€

32FD28
C3FAB2

2AF62%
E8
CD6CR2
AF

CDB782
c9

3Arazs

§36E 57

a36r
8372
8374

CD6C82
M
CDB782
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SOURCE STATEMENT

LDA 1SAV ;3 GET USER INTERRUPT MASK
ORI 188 3 ENABLE SETTING OF INTERRUPT MASK AND
3 /RESET RST?7.5 PLIP FLOP
SIin 3 RESTORE USER INTERRUPT MASK
3 RESTORE USER INTERRUPT STATUS
LDA ISAV 3 GET USER INTERRUPT MASK
AN 988 7 SHOULD USER INTERRUPTS BE ENABLED ?
Jz RSRES 3 NO - LEAVE INTERRUPTS DISABLED
Bl 3 YES ~ ENABLE INTERRUPTS POR USER PROGRAM
Inp RSR18
RSRES:
STC 3 DUMMY INSTRUCTIONS -~ WHEN SINGLE STEP ROUTINE
JNC RSR1# $ /1S BEING USED, THE TIMER IS RUNNING AND
7 /EXECUTE TIME POR THIS ROUTINE MUST NOT
s /VARY.
RSR10:
LXI H,MNSTK ; SET MONITOR STACK POINTER TO START OPF STACK
SPHL ; /WHICH 1S ALSO END OF REGISTER SAVE AREA
POP D 3 RESTORE REGISTERS
POP B8
PoP PSW
LILD SS5av s RESTORE USER STACK POINTER
SPHL
LHLD PSAV
PUSH - 3 PUT USER PROGRAM COUNTER ON STACK
LHLD LSAV 3 RESTORE H & L REGISTERS
RET ; JUMP TO USER PROGRAM COUNTER
- - L 2 ] *hew AAAAAA A2 d 22 22 12T T2 YT 13

FUNCTION: SETRG - SET REGISTER POINTER

INPUTS: NONE

OUTPUTS: CARRY - SET IP CHARACTER FROM KEYBOARD IS A REGISTER DESIGNATOR

RESET OTHERWISE

CALLS: RDKBD

DESTROYS: A,B,C,H,L,F/P'S

DESCRIPTION: SETRG READS A CHARACTER FROM THE KEYS8OARD. IF THE

. CHARACTER IS A REGISTER DESIGNATOR, IT IS CONVERTED TO

THE CORRESPONDING REGISTER POINTER VALUE, THE POINTER IS
SAVED, AND THE FUNCTION RETURNS ‘TRUE'. OTHERWISE, THE
FUNCTION RETURNS 'FALSE®.

U2oe %t o0 %0 %5 w1 w5 %0 w5 0 =) @0 w0 40 w8

ETRG:
CALL RDKBD 3 READ PROM KEYBOARD
CPI 1908 3 IS CHRARACTER A DIGIT?
JNC - RETP ;7 NO = RETURN FALSE ~ CHARACTER IS NOT A
: /REGISTER DESIGNATOR
su1 3 : YES = TRY TO CONVERT REGISTER DESIGNATOR TO
3 / INDEX INTO REGISTER POINTER TABLE
; WAS CONVERSION SUCCESSFUL?
Jc RETF 3 NO = RETURN FALSE
MOV C,A ; INDEX TO B8 & C
MV1 8,8 H
LXI H,RGPTB ; GET ADDRESS Of REGISTER POINTER TABLE
DAD B ; INDEX POINTS INTO TABLE
nOov AM : GET REGISTER POINTER FROM TABLE
STA RGPTR : SAVE REGISTER POINTER
Jup RETT ; RETURN TRUE
TR COCRBECOOROTS - LA 2 2 - AAAA LA A A2 A2 2 T2 2222 12Ty

:

i

H

s FUNCTION: UPDAD - UPDATE ADDRESS FIELD OF DISPLAY

: INPUTS: B - DOT FLAG -~ 1 MEANS PUT DOT AT RIGHT EDGE OF FIELD

H @ MEANS NO DOT

: OUTPUTS: NONE

¢ CALLS: HXDSP,OUTPT

: DESTROYS: A,B,C,D,E,H,L,F/F*'S

; DESCRIPTION: UPDAD UPDATES THE ADDRESS FIELD OF THE DISPLAY USING
H THE CURRENT ADDRESS.

i
u

LHLD CURAD
XCHG
CALL HXDSP

GET CURRENT ADDRESS

ARG - PUT CURRENT ADDRESS IN D & E

EXPAND CURRENT ADDRESS FOR DISPLAY

ARG - ADDRESS OF EXPANDED ADDRESS IS IN H & L
ARG - USE ADDRESS FIELD OF DISPLAY

ARG - DOT FLAG IS IN B

OUTPUT CURRENT ADDRESS TO ADDRESS FIELD

XRA A

s %0 ne s we a0 w0

CALL QUTPT
RET

joeeeee - 3 - wesew sese ssteene

FUNCTION: UPDDT - UPDATE DATA FIELD OF DISPLAY
INPUTS: B - DOT FLAG ~ 1 MEANS PUT DOT AT RIGHT EDGE OF FIELD
# MEANS NO DOT

OUTPUTS: NONE

CALLS: HXDSP,OUTDT

DESTROYS: A,B.C,D,E.H,L,F/P'S

DESCRIPTION: UPDDT UPDATES THE DATA FIELD OF THE DISPLAY USING
THE CURRENT DATA BYTE.

Cor 4 %0 ve v we o0 a0 n N

ARG ~ DOT FLAG IS IN B
OUTPUT CURRENT DATA TO DATA FIELD

PDDT:
LDA CORDT t GET CURRENT DATA
nov D,A : ARG ~ POT CURRENT DATA IN D
CALL HXDSP ¢ EXPAND CURRSNT DATA FOR DISPLAY
¢ ARG ~ ADDRESS OF EXPANDED DATA IS IN 8 & L
NV A,DTPLD ; ARG ~ USE DATA FIELD OF DISPLAY
:
i

CALL ouTPT
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LoC 08J SEQ SOURCE STATEMENT
2377 C9 1093 RET
i:g; ;".'."""""'."""'."'""."""".'."..""."."""""'.'.
1896 ;
1897 ; MONITOR TABLES
1898 ;
1'99 ;.'."'.'.""""""..‘"""'.'".'...""'."""""".""".""
1188 ;
1181 ; COMMAND TABLE
1182 ; COMMAND CHARACTERS AS RECEIVED FROM KEYBOARD
1183 CMODTB:
2378 12 1184 o8 128 7 GO COMMAND
2379 13 1185 o8 138 ; SUBSTITUTE MEMORY COMMAND
937A 14 1106 DB 148 3+ EXAMINE REGISTERS COMMAND
2378 15 1187 +1:} 154 3 SINGLE STEP COMMANO
[T 12 1188 NUMC EQU $=CMDTB ; NUMBER OF COMMANDS
ii:: ;."""'..."...""""'."""'."'.."'....'.'.".'.""..""'."'
1111 ;
1112 ; COMMAND ROUTINE ADODRESS TABLE
1113 ; (MUST BE IN REVERSE ORDER OF COMMAND TABLE)
1114 CMDAD:
937C rDad 1115 ow SSTEP ; ADDRESS OF SINGLE STEP ROUTINE
837€ 9289 1116 ow EXANM : ADDRESS OF EXAMINE REGISTERS ROUTINE
9339 880l 1117 oW SUaST s+ ADDRESS OF SUBSTITUTE MEMORY ROUTINE
2382 Cnes 1118 oW GOCMD ; ADDRESS OF GO ROUTINE
iig: ;'."'.""...'..".'.'."'.'"'...'.""'."."'."'."."""‘.""'.
1121 ;
1122 OSPTB: ; TABLE POR TRANSLATING CHARACTERS FOR OUTPUT
1123 ;
1124 ; DISPLAY -
1125 ; PORMAT  CHARACTER
1126 ;
1127 ;
2840 1128 2ERO EQU § - DSPTB
8384 F3 1129 DB [ 1]} ; @
9385 69 1130 0B 604 5 1
9386 8BS 1131 0B 2854 )
9387 £4 1132 [):] ar4u : 3
9388 66 1133 08 66H : 4
[I'.I}] 1134 PIVE EQU $§ - OSPTB
0885 1135 LETRS EQU $ - DSPTB
8389 D6 1136 o8B 806H 1 S AND S
838A D7 1137 oB 8074 s 6
8388 79 1138 > 704 3 7
8808 1139 EIGHT EQU $ - DSPTB
938C &7 1149 oa [Tl 3 8
9380 76 1141 |:1:) 764 ;9
[1'].1.Y 1142 LETRA EQU $ - DSPTB
838€ 77 1143 o8 774 i A
996088 1144 LETRB EQU $ -~ DSPTB
#38f C7 1145 o8 8C7H ; B (LOWER CASE)
a@ocC 1146 LETRC EQU $ - DSPTB
8398 93 1147 DB 934 ; C
4080 1148 LETRD EQU $ - DSPTB
8391 ES 1149 o] ] GESH ;s O (LOWER CASE)
800E 1150 LETRE EQU $ - DSPTE
93%2 97 1151 [»]:] 978 : E
faar 1152 LETRP EQU $ - DSPTB
2393 17 1153 08 174 ; F
J619 1154 LETRH EQU § - DSPTB
8394 67 1155 DB 67H ; H
guil 1156 LETRL EQU $ - DSPTB’
8395 43 1157 b1:) 834 ; L
289812 1154 LETRP EQU $ - DSPTB
8396 37 1159 08 374 ;s B
8813 1168 LETRI EQU $ -~ DSPTB
8397 64 1161 0B 60H s I
e8l4 1162 LETRR EQU $ - 0SPTB
9398 85 1163 0B 05H : R (LOWER CASE)
a81s 1164 BLANK £QU $ - DSPT8
8399 @@ 1165 oB L1 ; BLANK
ii:g ;'""""'."""..""."""'."""...'.'.""'.'."""""'.'."'
1168 ;
1169 ; MESSAGES FOR QUTPUT TO DISPLAY
1179 ;
B839A is 1171 BLNKS: D3 BLANK, BLANK,BLANK,BLANK ; FOR ADDRESS OR DATA FIELD
9398 15
839C 15
839D 15
0;9E ;5 1172 ERMSG: D8 BLANK, LETRE, LETRR,LETRR ; ERROR MESSAGE FOR ADDR. FIELD
933F BE
B3A8 14
23A1 14
:gAg :g 1173 EXMSG: DB LETRE,BLANK,BLANK,BLANK ; EXECUTION MESSAGE
A
83A4 15
83AS5 1S
1174 ; /FOR ADDRESS FIELD
:;Ag ig 1175 SGNAD: DB BLANK,BLANK,EIGHT,2ERO ; SIGN ON MESSAGE (ADDR. FIELD)
A
23A8 @88
d3A9 00
:gAA :g 1176 SGNDT: OB EIGHT,FIVE ;3 SIGN ON MESSAGE (DATA FIELD)
AB
1177
1178 ’.'.'."""."".'.""'"".""""..'..'"""""".".'."'."."
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LoC o08BJ

83AC
#3A0
[ X1V
03Ar
8380
838l
0382
0383
0384
4385
4386
8387
0368

2389
83BA
83Bn
#38C
§3m0
93BE
a3sr
8ice
#3C1
83C2
93C3
03C4
83C5
#3C6
83C7
93C8
83C9
#3CA
83CB
#3¢cc
83Cp
83CE
a3cr
e300
2301
83D2
2303
83p4
83D5
8306
2307
83p8
2309
B83DA
83ps
83DC
2300
83DE
8ior
03E9
23l
83E2
@3E3
83E4
83E5S
B83E6
83E7
V3E8
83EY
@3EA
93EB
B3EC

83ED
83EE
83EF
83F9
83F1
83F2
83F3
83F4
83F5S
83pré
B3F7
83rFs
83p9
880D

SDK85 PAGE 13

SOURCE STATEMENT

RGPTB: ; REGISTER POINTER TABLE

-~

s s % w0 ve ne

TABLE (RGTSL).

6 7 INTERRUPT MASK
9 ; SPH
19 ; SPL
11 3 PCH
12 : PCL

7 3 B

8 1 L

[ $ A

1 : B

2 3 €

3 1 D

4 3 E

5 s PLAGS

THE ENTRIES IN THIS TABLE ARE IN THE SAME ORDER

AS THE REGISTER DESIGNATOR KEYS ON THE KEYBOARD.
EACH ENTRY CONTAINS THE REGISTER POINTER VALUE WHICH
CORRESPONDS TO THE REGISTER DESIGNATOR. REGISTER
POINTER VALUES ARE USED TO POINT INTO THE REGISTER
NAME TABLE (NMTBL) AND.REGISTER SAVE LOCATION

3
’..""'..".'."""""."'"'.""""""....".."".'.".""""

SEQ
1179 ;
1188
1181
1182
1183
1184
1185
1186
1187
1188 ;
1189 0B
1199 DB
1191 DB
1192 DB
1193 DB
1194 0B
1198 0B
1196 DB
1197 DB
1198 0B
1199 0B
1288 0B
1281 D3
1282
1283
1204
1205 NMTBL:
1286
1287 DB
1208 -]
1209 0B
1218 DB
1211 DB
1212 DB
1213 DB
1214 [+
121§ 0B
1216 DB
1217 1]
1218 0B
1219 DB
1220 ;
1221 ;
1222 ;
1223 ;
1224 ;
1225 ;
1226 ;
1227 RGTBL:
1228 3]
1229 DB
1238 DB
1231 [>]:3
1232 D3
1233 DB
1234 +1:]
1235 DB
1236 DB
1237 DB
1238 [2]:]
1239 j+1:]
1248 DB
1241 NUMRG EQU
1242

3 REGISTER NAME TABLE

i NAMES OF REGISTERS IN DISPLAY PORMAT °

BLANK, BLANK, BLANK, LETRA

BLANK, BLANK , BLANK , LETRB

BLANK, BLANK, BLANK, LETRC

BLANK, BLANK, BLANK, LETRD

BLANK, BLANK, BLANK, LETRE
BLANK, BLANK, BLANK, LETRF
BLANK, SLANK, BLANK, LETRI
BLANK, BLANK, BLANK, LETRH
BLANK.BPANK.BLANK,LETRL
BLANK, LETRS , LETRP, LETRA
BLANK, LETRS, LETRP, LETRL

BLANK, LETRP, LETRC, LETRH

BLANK, LETRP, LETRC, LETRL

REGISTER SAVE LOCATION TABLE
ADDRESSES OF SAVE LOCATIONS OF REGISTERS IN THE ORDER IN WHICH
THE REGISTERS ARE DISPLAYED BY THE EXAMINE COMMAND

“~

.

A REGISTER

B REGISTER

C REGISTER

D REGISTER

E REGISTER

FLAGS

INTERRUPT MASK

H REGISTER

L REGISTER

STACK POINTER HIGH ORDER BYTE

STACK POINTER LOW ORDER BYTE

PROGRAM COUNTER HIGH BYTE

PROGRAM COUNTER LOW BYTE

LA R AR S A A2 2 e R 2 2 2 2 R I R AR R R 2L T L 2T 2 B Y R R T LR R

ASAV AND OFFH A REGISTER
BSAV AND 8FFH B REGISTER
CSAV AND #FPFH C REGISTER
DSAV AND OFFH D REGISTER
ESAV AND BFPH E REGISTER
FSAV AND BFFH FLAGS

ISAV AND B8FFH
HSAV AND @FFH
LSAV AND @FFH
SPHSV AND 0FFH
SPLSV AND BFFH
PCHSV AND 8PFH
PCLSV AND BOFFH

o %6 ®s %6 Sc % %e e s we we wp a8 %e

INTERRUPT MASK

H REGISTER

L REGISTER

STACK POINTER HIGH ORDER BYTE
STACK POINTER LOW ORDER BYTE
PROGRAM COUNTER HIGH ORDER BYTE

PROGRAM COUNTER LOW ORDER BYTE

($ = RGTBL) : NUMBER OF ENTRIES IN
3 /REGISTER SAVE LOCATION TABLE
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Loc

28C2

20C2
28C3
28C4
28¢5
28C6
28C7
28C8
20C9
28CA
28CB
28CC
20CK:
28CE
28CF
2808

20E9

20E9
20EA
28EB

28EC

20ED
20EE
20EF
20F8
28F1

2002
29r3

ers
29F5

20P6
28F8
(111

20FD
28FE
20FF

oBJ

SEQ

2508
2589
2518
2511
2512
2513
2514
2515
2516
2517
2518

2519

2528

ASSEMBLER, X188 SDK85 PAGE 27

SOURCE STATEMENT

P e T R R R R T R A AR A A A A A AL A A LA L A At

IN THE POLLOWING LOCATIONS, THE USER MAY PLACE JUMP INSTRUCTIONS TO
ROUTINES FOR HANDLING THE FOLLOWING:-

A) RST 5,6 & 7 INSTRUCTIONS .

B} HARDWIRED USER INTERRUPT (RST 6.5)

o % ve %0 %0 So w0 w

/CSR 15 CHANGED. OTHERWISE, SINGLE STEP
/ROUTINE WILL DESTROY CSR CONTENTS.

C) KEYBOARD ~VECTORED INTERRUPT* KEY (RST 7.5)
ORG USRBR  ; START OF USER BRANCH LOCATIONS
RSETS: D08 8.8,9 ; JUMP TO AST 5 ROUTINE
RSET6: DB 9,80.8 ; JUMP TO RST 6 ROUTINE
RST6S: 0B €,0,8 ; JUMP TO RST 6.5 (HARDWIRED USER INTERRUPT)
RSET?: D3 8,8,0 ; JUMP TO RST 7 ROUTINE
USINT: DB 9,0,8 ; JUMP TO “VECTORED lﬁTﬂRRUPT" KEY ROUTINE
:'.'."'."...'..'..""'.."'.."'..'."'....".."."".' (1222212112422 ]
: SPACE IS RESERVED HERE FOR THE MONITOR STACK
:- - *hOO® A A A AL A A4l Ad L2 X222 2221221112123 2]}
H
ORG MNSTK  ; START OF MONITOR STACK
i
: SAVE LOCATIONS FOR USER REGISTERS
H
ESAV: DB ] ; E REGISTER
DSAV: 0B o ; D REGISTER
CSAv: DB 8 : C REGISTER
BSAV: o8B [} ; B REGISTER
FSAV: DB ° i FLAGS
ASAV: DB N : A REGISTER
LSAV: DB 0 : L REGISTER
HSAV: DB H : H REGISTER
ISAV: DB M : INTERRUPT MASK
PSAV: : PROGRAM COUNTER
PCLSV: D3 ’ 3 LOW ORDER BYTE :
PCHSV: DB [} H HIGH ORDER BYTE
SSAV: : STACK POINTER
SPLSV: DB 8 :  LOW ORDER BYTE
SPHSV: DB 1 i HIGH ORDER BYTE
;."'.'."'.'..".'..'."."""..'."'."""'."""'."".""".."
H
; MONITOR STORAGE LOCATIONS
H
CURAD: DW 8 ; CURRENT ADDRESS
CURDT: DB ] ; CURRENT DATA
OBUFF: DS 4 ; OUTPUT BUFPER
TEMP: ; TEMPORARY LOCATION FOR TTY MONITOR
; TEMPORARY LOCATION FOR SINGLE STEP ROUTINE
RGPTR: DB ] s REGISTER POINTER
IBUFF: DB 0 ; INPUT BUFFER
USCSR: DB H ; USER SHOULD STORE IMAGE OF CSR HERE EACH TIME
H
H

END
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ADFLD
ADISP
ASAV

BLANK

" BLNKS

BRCHR
BRTAB
8SAV
CADR
Cl
c19s
c1le
GLDBK
CLDIS
CLDST
CLEAR
cuple
CMDL5
CMDAD
CMDTB
CMMnO
CNTRL
CNVBN
co
Ccoes
COMMA
CR
CROUT
CSav
CSNIT
CSR
CTAB
CURAD
CURDT
DCMES
oCule
OCMLS
DCu0
DDISP
DELAY
0IGTB
DISPC
DoT
DSAV
DSPLY
0SPTB

DTFLD
DTMSK
ECHOS
ECH10
ECHO

EIGHT
EMPTY
ERMSG
ERR
ERROR
ESAV
ESC
EXAM
EXMES
EXnl@
EXMSG
PALSE
rIve
PRET
PSAV
Gl9
GCHES
GCM1®
GCND
GETCH
GETCH
GEBTHX
GETNM
GEX#S
Gaxls
GNNSS
GNMi@
GNM1S
GNM29
GNM25
GNM3@

GOCMD
GTC83
GTC8S
GTCla
GTHES
GTHle
GTH29
GTH2S
GTHEX
HCHAR
dILeS
HILO
HSAV
HXDSP
IBTIM
IBUFF

1454
1864
1224
11649
1208
1214
530
1324s
13254
184
1438
17548
17574
17654
1694
311
168
3]
2758
2717
284
274
2644
1888
1556
1398
18218
Lla¢
13264
1471
1239
1114
1124
1429
475
120
14788
14764
1484
14654
1134
1762
2191
354
1154
1231
1164
847
1162
1174
1184
1896
1902
1422
2239
1139¢
1194

282
1436
1232
1327¢

e8¢

3164

az6

69

156#%
11348
19428

188

353
1509
1517
15864

14184

1328¢
2115
l481
123s
671

13564

254

358
269
2464
1171
1209
1214
534

2593
446
242618
1960
1768
1774
571
339
565¢
357
289
283
11144
1103
352
167
17964
1815%
1832
332
1511
1485
2471
568
426

2072
2073
2802)
2892
1385¢
1118
14249
1435
14374
676
6694
6774
683
359
2165
2119
1686
2486
709¢
1766
355

391 479

813S
2539
1171 1171 un 1172 1173 1173 1173 1175
1289 1209 1219 1219 1218 1211 1211 1211
1214 1215 1215 1215 1216 1217 1218 1219
615 1171s

1229 2468 253N
2586

386, 408 587 5498
366 392 469 5274 551

1108

617

268 567 754 843
2813

1899 1984 2585

387 477 6849
1520 1662 1855 1909 2058 2063 2406 2423

- 1572 1685 18548 1925 2219

2536¢
435 569
2442

491 499 Sal 587 1865 25544
589 1286 2555¢

1776 1824 1836 1871% 187S

5854

321 356 an 468 484 599 674

2535%

1128 1134 1135 1139 1142 1144 1146 1148

323 486 532 613 1899

1478 1546 1636 1660 1672 1788 1856 1892

1176
a9l

33 361 396 473 497 586 6484
1521 1569 19228 2812 2052 2059 2864 2267
25344

325 398 472 489 1483 1588 1554 1687

2378 2383 - 21as 2418
1233 2480 25384 .

1658 19598 1995
1573 1603 1648 1631 1665 1680 1686 1926
1637 1789 1998¢ 20859

1588 28438
6874
394 471 487 6464
2170
21374
2077 21894
2492 25411
1967 1088
1775

399 760 883 2568¢

1175
1212

2423

1158

1924

1638

1287
1212

1152

1997

1718

12087
1212

1154

2168

1999

1207
1213

1156

2173

2811

1288
1213

1158

2222

2051

1234
1213

1168

2224

2878




' 1§1S~11 ASSEMBLER SYMBOL CROSS REFERENCE, X108

ICHMES
1cuie
ICH2¥
1CM25
1CMD
ININT
INSDG
INVRT
1SAav
KBNIT
KMODE
LETRA
LEIRB
LETRC
LETRD
LETRE
LETRF
LETRH
LETRL
LETRL
LETRP
LETRR
LETRS
LF
LOWER
LSAV
LSGNON
MCHOS
MCMD
MNSTK
MSGL
NCMDS
NEWLN
NMOUT
NMTBL
NODOT
NUMC
NUMRG
NXTRG
OBTIM
OBUFF
ouTes
OuT1®
QUT15
ouT29
ouTPT
PCHSV
PCLSV
PERIO
PRMPT
PRTY®
PRVAL
PSAV
RAMST
RDK1#®
RDKBD
READ
REGOS
REG1S
REG1S
REGDS
RES18
RETP
RETT
RGABS
RGA1®
RGADR
RGLOC
RGNAM
RGPTB
RGPTR
RGTBL
RMUSE
RSETS
RSET6
RSET7
RSRE5
RSR1@
RST65
RSTOR
RTAB
RTABS
SCNBS
SCHlB
SCM1S
SCHD
SDK85
SETRG
SGNAD
SGNDT
SGNON
SKLN
SPHSV
SPLSV
SRET
SSAV
SSTEP
SSTRT
STHES
STHF®
STHLF
STOPB
sIP28

15434
1561
1555
1549
15374
202
657

"13294

226

1204

1224
11424
11444
11462
11484
11584
1152¢
1154
11681
11568
11584
11624
1135%
13304

1331+

175
1387
15924
15864

124
1388¢
1428
13364
1473

962

1258

273

1552
1563¢
15674
1578¢
2431
751
779¢
1564
403
566
166
1207
1288
1289
1218
1172
1212
1214
1213
1215
1216
1172
1216
1903

437
24244
1629
2438

265
1393
24424
1490
1475
1205¢

244
11984
124114

8@5¢
1823

734

838¢

8420

864

1566

454

1218
1173
1216
1217
1217
1172
1217
2423

1819

1818

1489

25564

8s58¢
370

352

21904
137
384

9964
1851

9364

937
1241
137

18094

9934
24624
24664

2424

22914
1815
1115

23094
2334¢

1219
1211
1218
1219
1218
2423
1236

1419

1634
365

XD

360

406
942

652

1839

958

1523
2466

2388
2495

999 1234
1219
2489 254018
2539
1698 1765
368 479
535 612
3ss 399
439 586
1690 2227
8824 889
1844
1850 25594
2381 2386
25464

2483

21584

533

616

1917

1837

2485

25424

2230
5508

675

682

1513

2407

PAGE

2236
592

831¢

2498

- 2489

2

967

25434

1871

466

1892



sTP21

STP22
e\ STP23
3 $TP2S

- STRT
supes
suBié
suBl15
SUBST
TEMP
TERM
TINA
TIMER
TINHI
TINLO
TMODE
TRUE
TSTRT
UBRLN
UNNSK
UPDAD
UPDOT
UPPER
USCSR
USINT
USRBR
VALDG
VALOL
WALT
WALTS
ACMOS
xCrid
4CH15
xcmig
xCr20
XCM25
XCH27
xCn3
xCup
ZERQ

409
411
414
192
13434
4768
4949
478
4674
495
1344¢
13524
1464
132%
133¢
134¢
1528
135%
1938
136%
438
322
1345%
424
221
137%
1553
1559
1353
(1]
1663
16753
1678
1684
1782
1717
17228
1711
1657¢
1128¢

4128
4168
118¢
429%
1819
583
4988
So4s
1117
417
1548
1835
419
421
423
419
337
425
137.
227
591
485
1549
432
25224
2516
2919
1998
1761
139
16663
1726
16814
1687¢
17664
17204
1732
17278
2428
1175

452

422

1551

455
18644
593
579
2375¢%
24829

1349

CROSS REFERENCE COMPLETE

1541

18854
2561%

ISIS-I1 ASSEMBLER SYMBOL CROSS REFERENCE,

1559

X148

1565

1674

1676

1713

PAGE

1729

23190

2340

25578

e




