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COMDEF . HB0 ¥CONSOLE ERROR CODES DEFINEDY

7 sLISTING CONTROLS

g +NLIST BEX

? »LIBT MIsHC HER

16 1SYMBOL ASSIGNMENTS

11

12 020000 RAMET = 8192, JFIRGT “RAN' HEMORY ADDRESS

13 003244 KPAIRI = 1700, FVALUE FOR .44 SEC BETWEEN WORE3L CHECKS

14 000043 KATINY = 35 iNUMBER OF TIME IN A ROW KA HAS TD BE THE SAHE
13 tKATIMX .EG. 14, IS 4 SECONDS, LED.35. I8 13 3EC
14 000300 RUNFF = ~H306 1/0 HEG CONTAING CPU *RUN FLDF®

17 400300 TTYSH = “0300 #1/0 REG FOR TTY FRONT PANEL SWITCHES

ig 000301 GMETS = ~0301 11/0 REG FOR KB10 STATUS BITS

19 000301 BOOTSH = ~0301 i1/0 REG FOR HARDWARE *BOOT® SWITCH

20 000302 CARRIER = "0302 i1/0 REG FOR READING KLINIK CARRIER

21 000100 SHFAR = "0100 11/0 REG FOR ENABLING KS10 PARITY BETECT

22 000100 RESET = ~0100 i1/0 REG FOR ISSUEING KS10 BUS RESET

23 000101 REFERR = it 11/0 REG FOR READING MOS MEN REFRESH ERR FLAG
24 H00101 LIGHTE = ~0104 1/0 REG FOR WRITING THE PANEL LIGHTS

25 000101 ITR = "0i01 i1/0 REG FOR HRITING THE DATA TERMINAL READY
26 000102 R.BUSY = "p102 i1/0 REG FOR READING *MEM BUSY® OR °I/0 BUSY®
27 000102 RRESET = "pLo2 i1/0 REG FOR READY IF RESET WENT TRUE(VIA AC LO)
28 000204 CRHCTL = ~0204 11/0 REG FOR ACCESSING CRAM

29 000205 [IAD = ~0205 1/0 REG FOR DIAG FUNCTION BITS
30 000204 CLRCTL = "0204 +1/0 REG FOR SETTING KS10 CLK CTL BITS

k3| 000216 BUSCTL = "0210 i1/0 REG FOR KS10 BUS COMN.
32 000212 CPUCTL = "g212 1170 REG FOR KS10 "RUNSEXECUTE,CONTINUE®

33 000201 CTYCTL = "p201 170 REG FOR UART CONTROL/STATUS
34 000200 CTYDAT = ~0200 11/0 REG FOR UART DATA BUFFER

33 000203 REMCTL = ~0203 fREMOTE UART CONTROL REGISTER
34 600202 REKDAT = ~E202 fREHDTE UART DATA REGISTER

37 000114 ITARE = "0114 i1/0 REG FOR DATA CYCLE OF BUS ARE..
38 000115 BUSARE = "0113 $1/0 REG FOR BUS ARBITRATION GIGNALS
39 (00114 INTKE = “0114 #1/0 REG FOR INTERRUPTING KS-10
40 000000 I2835 = "0 1R DATA BITE 28-35
41 400001 B2027 = "0l ik DATA BITS 20-27
42 000002 pi2e o= "2 iR DATA BITS 12-19

43 000003 o4l = "03 ik DATA BITS 04-11

44 0001032 0es3 = ~0103 iR DATA BITS 0-3

45 000103 £2835 = "0103

44 000105 CA2027 = "0105

47 000107 AL21% = "0147
48 000111 AO41l = "o

49 000113 AOOOT = "0113

30 000102 W8I = ~0162

3l (00104 ¥2027 = "0104
32 000104 Wizie = "0106

33 000110 W04l = RS

4 000112 W0003 "oz
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CONDEF MBO YEANUNERICAL VALUE ASSIGHMENTS

hL
57
38
37
&0
&1
42
&3
&4
63
b4
&7
&8
&9
70
71
72
73
74
75
76
77
78
79
80

002000
801000
800377
000020
000001
000100
400020
000174

1000060
(00001
400002
400061
000002
000004
000010
040020
5000032
400002
000373
000004
§00333
000223
000311

CROSS - WICRO PROCESSDR AGSEMBLER 41310 3-MAY-79 18150 PAGE -2

»SETTLRKEXNUMERICAL VALUE AGSIGNMENTS

BPIle
RPIB
EOLCH
ARERESP
DATACK
NONXMEN
TREDEF
DEFLTE

[ 1S T T S £ T R 1 B 1 B

BITiS
BT.BIT
MT.BIT
HODED
HODEL
+HODEZ
+MODEZ
+HODE4
CARRLOSS =
KLLACTIVE =
STHEK
ETRIT
1N

LOUT

+RET

oy o 2oug o #ow noun

noion onog

~H2000
"01600
~pI77
"020
01
~0100
"o
"0i74

~H100000

ofie Pl Bk Py b

it
"o
"03
i
~0373
"04
"0333
"0323

~03

+'DENSITY/SLAVE® DEFAULT FOR 1400 BPT TAPES
' DERSITY/SLAVE™ TEFAULY FOR 800 BRI TAPES
sEND-OF-LINE CODE

$BIT FOR "RUS REQ®

+BIT FOR "DATA ACKNOWLEDGE®

FBIT FOR "NON-EXTETANT MEMORY®

$BIT SAYS BEFAULT TRAF ENMABLE ON

BITS SAY DEFAULT! CACHE ENABLE, IMSEC CLE ENABL
FALL PARITY ON

1THIE I8 BITIS(IF U COUNT RIGHT 10 LEFT:

+BIT SAYS DOING BOOTSTRAR FROM DISK

iBIT SAYS LOING BOOTSTRAF FROM MAGTAPE

+FLAG 5AYS KLINIK MODE ©

iFLAG SAYS KLINIK RODE 1

iFLAG GAYS KLINIK HODE 2

iFLAG 5AYS KLINIK MOLE 2

iFLAG GAYS KLINIK MODE 4 (MANUFACTURING HODE)
$ INTERRUFT CODE FOR *KLINIK CARRIER LOSS'

F INTERRUFT CODE FOR WHEN KLINIK RECOMES ACTIVE
iHASK FOR THE STATE LIGHT

iSTATE BIT ‘

$THE °IN* INSTRUCTION

FTHE *QUT® INSTRUCTION

$THE "RET® INSTRUCTION
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B2
83
B4
85
B4
87
88
a8
36
71
72
72
24
73
94
¥7
78
79
100
101
102
102
104
103
104
197
108
107
110
it
112
113
114
115
114
117
118
119
120
i1
122
123
124
123

400000
500001
000015
400012
000054
060024
000067
{00052
400042
400043
000051
400033
000032
(00031
000025
000023
¢o0021
000617
300003
400177
000103
000104
300011
{00040
000057
000134
000044
000043
400077
800074
000123
G00117
000134
000001
000002
000003
400004
000005
0000064
000007
400070
000071
300012
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¥ERASCIT CHARACTER VALUE AGSIGNMENTS

+SETTLRA¥RASCII CHARACTER VALUE ABSTGNMENTS

§.0u7
SYNC
CRCHR
LFCHR
COuda
CHECK
BELL
STAR
aud
LLESIGN
RFAREN
ALY

- CNTLZ

CHTLY
CNTLU
CNTLS
CNTLG
CHTLD
CHTLE
REQUT
CCHR
ICHR
Tak
SPACE
SLASH
BSLASH
IOLLAH
PERCNT
QUES
ARRDW
UCHR
OCHR
UFARE
ONE
THD
THREE
FOUR
FIVE
SIX
SEVEN
EIGHT
HINE
TEN

£ L 1 TN N TN © SN T A L Y 4 S N T N ¥ TN § T T N U NN T SN | NN | TN | DN S SN | N N | N | A £ N ¥ TN E NN £ SN | N § SN £ SN AN A T N T S BN L { N

00

01
“0is
~giz2
"i54
"O34
67
"pa2
"042
"043
~051
~033
"032
~031
“025
~p23
"1
"017
03
“0177
~0143
"O104
i
"040
~O57
~0134
"044
"043
77
~076
N
"01i7
"0134
~001
"oh2
"003
"004
LH]
~004
"007
~070
07
"oiz

fNULL CHAR..STANDS FOR *RUICK.OUT®
$SYHC CHAR FOR APT HEGSAGES
1CARRIAGE RETURM

iLINE FEER

iASCIT FOR COMHA
FCONTROL-BACKSLAGH

i BELL FOR WHEN HOST SYSTEMS GIVE ME ORIEF
ih BTAR &

+DOUBLE GUOTES *°

FFGUND SIGN #

RIGHT PAREN )

#ALT HMODE

iCONTROL-Z

sCOMTROL-Y ENDE HODE 4
iCONTROL-Y

iCONTROL-5

CONTROL-6

3 CONTROL-D

$CONTROL-C

#RUB-OUT

'Lt

it

HORIZONTAL TAR

15PACE

1SLASH */°

TBACKELAGH =\

$DOLLAR SIGN '¢°

e

e

;I“l

L
i

sgm
’ll

;lil
pra

743

it4*

a0

ita!

i°7!

$'8* THE ASCIT NUMBER
#'9* THE ASCII NUMBER
UM
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COMDEF . HB0

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
144
147
148
149
130
131
1532
133
134
155
156
137
138
159
1480
181
142
163
164
163
166
167
148
169

0000060
000002
000004
000004
000010
400012
000014
000014
000039
fodgaz
000024
260024
(00030
000032
000034
000034
000040
000042
000044
006046
300776
000772

000031

000071

{00000
000000
400000
000000

CROSS - MICRO PROCESSOR ASSEMELER &(313 3-MAY-79 14150 PAGE i-4
¥kHASCIT CHARACTER VALUE ASEIGHMENTS

+HUMERICAL ASSIGNMENTS TO GEMERATE THE OFFSETS USED IN COMPUTING
fDEVICE ADDRESSES FROM ANY RH BASE ADDRESS

F.00
F.02
Fol4
P06
F.10
Fel2
Fil4
Fila
F.20
P22
P24
Pe2a
P30
P22
Fe3d
Filb
40
P42
Fiodd
P48
1774
w77

+RADIX 8

L1 T S N N T NN T RN T § A A 1)
Pt
3

]
3

32
34
36
40
42
44
44
774
772

JRADIY 16

N £ A T R T U A O i)

tDRIVE CONTROLLER REGISTER IS 776440, . FOLLOWING COMMANDS APPLY

SKF. TAPE="031

READL TAPE="071

FOEFAULT VALUES

7=REWIND
1i=IRIVE CLEAR
23=ERASE
27=URITE TAFE HARK
J1=5PACE FORWARD(SRIF & FILED
33=5PACE REVERSE(SKIF A FILE,» WOVING TAPE IN REVERSE)
S1=WRITE CHECK FORWARD
37=YRITE CHECK REVERSE
41=URITE FORWARD
71=READ FORWARDMGO!)
77=READ REVERSE(GG!)
OF CHECKSUM COUNTSs 50 THAT AGSEMELIES WITH 3 PROMS WILL WORK

L2 T I T] wie "8% wup "ME app e gy e app WBE g

CHESHO i
CHESHI {
CHRSM2 0
CHKEHZ 0
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CONBEF  HMBO ¥EEMACROS FOR OFTEN USED CODEs DR CODE SURJECT TD REPEATED CHANGES

171 +SETTLREKANACROS FOR OFTEN USED CODE. OR CODE SUBJECY TO REPEATED CHANGES
172

172 $FCHAR-—-

174 i FRINTS A SINGLE CHARACTER, WHICH IT FINDS IN THE TRAILING BYTE
i73 + CLOBBERS ACCUH

176 +HACRD  PCHAR XCHR

i77 RST i G0 PRINT CHAR IN TRAILING EYTE

178 +BYTE  XCHR  3CHAR TO FRINT

179

180 +EHDH

181

182 $RCHAR-—-

182 i FRINT A SINGLE CHARACTER ON THE KLINIK LIME ONLY. CHAR TO BE PRINTED PASS
184 i A5 A TRAILING ARG

185 © . JHACRD KCHAR  XCHR

184 CALL  KCHR 760 PRINT THE CHARACTER

187 +BYTE  XCHR

188

189 +EHDN

196

191 $PLINE---

192 ! i FRINTS A LINE OF CHARACTERS, POINTER FABSED AS TRAILING ARG

193 # AND ERND OF LINE SIGMALED BY & '0° RYIE

194 JHACROD PLINE  XMS

195 RET 3 fPRINT LINE OF CHARS

196 +ADBR  XHS FBUFF TO FRINT

197

198 +ENIH

199 KLINE---

200 i FRINTS & LINE OF CHARACTERS: POINTER FASSED AS TRAILING ARG

201 i AND END OF LINE SIGNALED BY A °0° BYTE

202 MACRD KLINE  XMS

203 CALL  KLINE  #PRINT LINE OF CHARS

204 JADDR XHS FBUFF 7O PRINT

205

204 +ENDH

207 $ INTOFF---

208 ¢ EXECUTES THE OLD *INTERNAL MODE OFF® SUBROUTINE.., BUT BY USING THE
209 i RESTART INSTRUCTION CALL. WE SAVE 30.+ BYTES DVER 'CALL INTOFF®
210 +HACRD INTOFF

21 RST & 60 EXIT FROM INTERNAL WOLE

212 )

213 SENDGH

214  INTON-~-

213 i EXECUTES THE OLD "INTERNAL MODE ON' SUBROUTINE...» BUT BY USING THE
218 i RESTART INSTRUCTIOM CALL, WE SAVE 30.% BYTES OVER *CALL INTON®
217 HALRG  INTON

214 RET 2 #50 SET INTERNAL HODE

219

220 +ENDH
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223
223
224
223
224
227
228
229
230
2
232
233
234
213
234
237
238
239
240
241
242
243
244
245
244
247
248
249
250
251
252
253
254
253
254
257
a8
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¥X4MACRDS FOR OFTEH USED CODE. OR CODE SURJECT TO REFEATED CHANGES

iCLINE-—-
i PRINTS A LINE OF CHARACTERS, FOINTER PASSED IN (Hil)s
i AND EMD OF LINE SIGNALEER BY A '0" BYTE
+HACRD CLIME  XHS
LXI HiXHE  #PASS POINTER TO THE CHARACTERS
CALL  CLINE  sPRINT LIHE OF CHARS

+ENDY

iFCRLF---
i FRINTS CARRIAGE RETURN-LINE FEED
i LEAVES ALL REGISTERS IN TACT
JHACRD  PCRLF
CRLF G0 FRINT CARRIAGE RETURM LINE FEED

+ENDH
i S5CLK---
i IGSUES A SINGLE K510 CLOCK., CLOEBERS THE ACCUMULATOR
MACRD  8GCLK
HVI Ar02  §BIT TO SET "SINGLE CLK® TO KS10
out CLECTL #ISSUE THE SINGLE CLOCK

+ENDM
iPTAR---
i FRINTS A TAR
i CLOBBERS ACCUM
+HACRD FPTAR
PCHRR  TAR G0 PRINT & TAR

+ENDH
iFSPACE---
+ FRINTE & ' * GPACE
+ CLOBBERS ACCUM
+HACRD PSPACE
FCHAR  SPACE 0G0 PRINT & SPACE

+ENTIN
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20
261
242
263
264
265
264
267
248
249
270
271
m
273
274
275
274
77
78
9
280
281
282
283
284
285
284
267
288
289
290
291
292
293
294
295
29
297
298
299
100
301
302
303
304
305
306
307
308
309
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KX¥MACROS FOR OFTEN USED CODE, OR COBE SURJECT 7O REPEATED CHANBES

iFSLSH---
1 FRINTS A */° SLASH
i CLOEBERS ACCUM
+HACRD FPSLASH
PCHAR  SLASH  +GD PRINT A SLASH

+ENDM
FENICHD---HACRD TO BO THE RIGHT STUFF

# AT THE END OF A COMMAND, ,COMMON CODE FOR FINISHING ALL INSTRS

JMACRD ENDCHD
RET {RETURN 7O CALLER

+ENDH

sBUSRESP--- WACROD TO READ 1/0 REG 3010
i IN ORDER 7O CHECK ANY OF THE BITS WHICH
¢ ARE READABLE IN THAT REGISTER.. THE BIT
OR BITS TO BE CHECKED IS PAGSED 4G A
TRAILING ARGUEMENT DB TO A RST IMSTR,

FTHE EXECUTION OF THE RESTART ACCOUNTS
FOR THE 2 "MOP® TIME REGUIRED FOR THE
BUS ARBITRATOR TO GRANT THE BUS, THIS
MACRD RETURNS MAINLINE WITH THE Z-BIT SET
IF THE REG 201 DOES INOT! WATCH THE TRAILING
ARG THAT WAS PASSED AND WITH THE Z-BIT CLEAR
IF THERE IS &4 °TRUE® IN ANY OF THE BIT PORITIONS
PASSED... ‘
MACRD  BUSRESP XXX

wn EE e e e MR wue YR gy ak

CALL  BUSRESP #D0 & CALL TO EXECUTE THIS CODE

SBYTE XXX +RITE 7O BE CHECKED

-ENIH
+HACRD I ARGARG1 S HUL»ARGZ PARG3
+HLIST

SRADIX 8

JBYTE  ARGZ § 377

Bl = <<ARGE/A00 & 16 0 ARG2EZ: § 376%
= CARBZ/200 B 33 1 <<ARBIRA: T 374

8.3 = C{ARGIZL1Q0 & 7 1 <<ARGKLO: & 370
= {ARG/40% & 17

SBYTE Bed

SBYTE B2

BYTE 6.3

BYTE B4

SRABIX 10
LLIST

+ENIM
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3
31z
313
I14
315
314
317
3ie
319
320
321
322
323
324
325
326
327
328
329
330
331
312
333
334
335
336
337
338
339
240
341
342
343
344
343
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KYXHACROS FOR OFTEN USED CODE, OR CODE SUBJECT TO REPEATED CHANGES

+MACRD

ARG
ARGL
NUL

+ENDH

+HACRD

ARG
ARGL
HUL

+ENDH

LI,
»RADTY

oo

0.1
8.2
JBYTE
JBYTE
+BYTE
«RARIX

EL.

ARGZ,ARG3

.
8

Lot

COARGS/A00> & 1 1 <JARG2RZ: § 374
OARG2/Z00: & 3p 1 SMARGINA: B 374x 1 <2%4:
8.1

ARGI & 377

8.2

10

ARGZs ARES

RADIX &

ioounon

41 =
8.2 =
BYTE
BYTE
+BYTE

0
0
0

SCARGI/A00: & 1k 1 CPRG2HZ: | 378>
{CARG2/200: & 3x 1 CCARGIR4X § 374 1 4%4:
B.1

ARG3 § 377

2.2

JRADIX 10
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CONDEF . Had SXXNMACROS FOR OFTEN USED CODE, OR CODE SUBJECT TO REPEATED CHANGES

347 JMACRD LI, ARGZrARG3
348 +FADIX 8

349

350 ARG = G

351 ARGL = g

352 HUL = ¢

353

354 +BYTE  ARG3 & 377
3535 8.1 = <{ARGI/400> & 1 | <<ARG2EZ: § 3765
3346 B2 = C{ARB2/200> § 35 | {<ARGIN4> 1 374>
357 - GEYTE 8.1

358 SBYTE 8.2

359

340 +RADTY 10

361 +ENDH

182

363

344 «HACRD DI, INDIRECT ARG
363 RADIX &

386 +ADDR  ARGI

347 JBYTE "0200

348

349 «RADIX 10

370 +ENDH

n

372 HACROD TWAIT ARG3

373 REDIX B

374 AR ARBI

75 JBYTE S14%40
374

377 - +RADIX 10

378 +ENDH

379

380 JHACKD WAIT ARG3

381 RADTX 8

382 JAIDR ARB3

383 JBYTE  8%4s

384

383 RADIX 10

384 ENDH



VER 6,2 KG10 CONSOLE PROGRAM
CONDEF .H80

igg
389
390
391
392
393
394
393
194
397
398
199
400
401
402
403
404
405
404
407
408
409
410
411
413z
413
414
413
416
417
418
419
420
421
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KXEMACROS FOR OFTEN USED CODE, OR CODE SUBJECT TO REPEATED CHANGES

+HACRD

+ENDH
+HACRD

ARG
ARG1
HUL

+ENDH

+HACRD

+ENDH

ERRTST ARG2
+RADIX B

+ADDR
+BYTE

ARG3
£10%4

JRADIX 10

UBA,

ARG ARGE

SRADIX 8

o on

+BYTE
=
fl:s2 =
+BYTE
+BYTE
+RADEX

ENDLET

L]

ARG3 § 377

SUARGI/400: & 1» | <CARG2ED: § 3740
CUARGR/200% & 35 1 {JARGINAN R Z74% 1 L16%4%
Bl

8.2

10

JRARIX 8

SBYTE
+BYTE
JRYTE

0

0

L1244

o

«RADIX 10
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CONDEF . HE0 AXYMACROS FOR OFTEM USED CODE, OR CODE SURJECT TO REPEATED CHANGES

433 SHACKD  WOVSE

424 RET 4
435 JHBYTE ©
424 +ENDH

A3

428 JMACRD  CRLF

439 RST 4
430 SJBYTE 2
431 +ENDH

412

333 JHACRD  ARBLS
434 RST 4
435 JBYTE 4
434 +ENDH

437

428 +HACRD  RON..

439 RET 4
440 BITE 6
441 +ENIH

447

443 +HACRD ARG34
444 RET 4
445 JEYTE 8
445 +ENDH

447

448 +HACRD CLRRH  FGO
449 RET 4
456 JHBYTE 10,
451 AIDR FOO4S

452 +ENDH



VER 4.2 RE10 CONSOLE PROGRAH
COMDEF . KBGO

454
4353
454
157
458
439
460
461
442
463
454
445
444
467
448
447
420
471
472
473
474
473
474
477
478
479
480
481
482
483
484
483
484
487
488
487

CROSS - HICRO PROCESSCR ASSEMBLER 4(31) 3-MAY-7% 14130 PAGE 3-1

¥¥XMACROS FOR OFTEM USED CODE, OR CODE SUBJECT TO REFEATED CHANGES

+HACRD

+ENDH

+HACRD

+ENDH

s HACRD

+EHDH

+HACRD

+ENDH

+HACRD

+ENDH

+HACRD

+ENDH

EXAl FOO

+RADTX B

CALL  EXAMSH +AND DD EXAM AGSUMING SHORT ADIRESS

«ADIR  FOD FANDR TO BE ZAFPED PASSED A5 TRAILING ARG
+RADIX 10

HEFDS FOD

+RADIY B

ANA f sCLE *C-BIT® FOR USE BY COHMON CODE

CALL  DEPSHT 7AND DO THE DEPOSIT ASSUMING SHORT ADDR
AIDR - FOO yAIDR TO BE ZAPPED PASSED AS TRAILING ARG
RABIY 10

RILREG FOD
IH Foo FREAL AN I/0 RED
CHA FAND ALWAYS COMPLEMENT

SETIN FOO
CLRRH  DMDAT
DEFDS  FOD

TSTROY FOD

JRADIX B

IN Fid sREAD RESIRED UART STATUS

ANI o1 $CHECK IF SETs ZRIT=0 IF READY: ZRIT=1 IF HOT YET REALY
+RADIX 10

LONG.DELAY ARG
Lxi Hs200, % ARG #SET UF THE TIMING COUNT IN HsL REG
CALL  LTLOOF +AND GO DELAY AROUT 1 SECOND FOR EACH (300 COUNT)



VER 4,2 KG10 COMNSOLE PROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER 40310 IZ-MAY-79 161530 PAGE 3-2
CONDEF . #80 YYXHACROS FOR OFTEN USED CODE. OR CODE SUBJECT TO REPEATED CHANGES

424 iMACRD TO BAVE SPACE ON OPERATIONS THAT WANT 7O CLEAR
432 #h LOCATION IN THE RAM,. ELTWINATES EVERY XRA/GTA PAIRs AND
493 +INSERTS INSTEAD AW RST/BYTE PAIR.. AT BEST, AN XRA AND AN 5TA
424 JARE ELIMINATED. AT WORST, & 3 BYTE 5TA IS REPLACED WITH
493 +h 2 BYTE RST/RYTE.

494 MACROD CLRE XX

497 +HLIST

478 OFFSET= XX - "020000

499 W IF LEs "0400-OFFSET

300 JIFF

301 RET 3

302 JBYTE OFFSET

303 JFT

304 +ERROR OFFSET»3BYTE OUT OF RANGE OM CLRE HACRD
305 +ENIC

304 SLIST

307 +ENDH

308

0% 120032 CHRSHO=-"057724

318 140617 CHESH1=-"037161

a1l 1460157 CHRGH2=-"017621

atd 003214 CHEEM3=-"0174562



VER 4.2 RB1{ COMSOLE PROGRAM
HCORE . HBO

al4
a3
alé
317
aig
319 000000
a2 000000 000
321 000001 000
322
323 000002 343
324000003 303
323
326
327
328
329 000010
330
331 000010 243
332 000011 174
333 000012 043
334 000613 343
335 000014 303
336
337
238
337
340 000020
a41
342 000020 345
343 000021 04l
344 000024 044
345 000025 341
346 000026 311
347

100 000

010 004

120 040

CROSS - MICRD PROCESSOR ASSEMBLER &(31)

¥x% KS10 CONSOLE HARDCORE dkix

+SETTLYEAY KS10 CONSOLE HARDCORE #kix
«SETTL  X¥"RST' INSTRUCTIOW CODEX%

AT FOWER UFs ALWAYS BEGIN AT 0000

W= 0000

NOF sNO-OPS FOR 2 INSTR CYCLES

NOF # LETS BOBO SETTLE DOWN

Il FBUARANTEE IMTERRUFTS DISABLED
JHF FURUF  SBEGIN WITH INITIALIZATION CODE

ikkk RESERVE °"RESTART® MEMORY BLOCKS FOR INTERRUPTS
i¥kk AND SPECIAL FURPOSE 'RST® INSTRUCTIONS
$BEGIN CODE FOR °PCHAR® WITH A *RST 1°

o= ~010

KTHL #GET FDINTER 70 TRAILING ARG

Hov fislt 1CHAR INTO ACCUM

INK H sUPDATE POINTER TO RETURN ADIRESS
ATHL REETORE RETURN ADDRESS TO STACK
JHP PCHR 74N GO.ess

1¥E% RESERVE *RESTART® MEMORY BLOCKS FOR INTERRUFTS

ikE% AN SPECIAL FURPOSE *RST* INSTRUCTIONS

#SUBROUTINE TO SET INTERNAL STATUS(I.E. DONT TYPE ON TTY)
= 029

INTON? PUSH H FSAVE THE LIL BUGGER

LXI HsNOFNT $GET VALUE OF FLAG

INR M + INCREMENT BY ONE
FOF H PRESTORE THE REG WE SAVED
RET P&4NII RETURN

I-HAY-79 14150 PAGE 3-3



VER 4,2 K510 COMSOLE PROGRAM  CROSS - WICRO PROCESSOR ASSEMBLER &(31) 3-WAY-79 14150 PAGE I1-4
HCORE. HBO XXRET" INSTRUCTION CODERx:

347 7¥¥K RESERVE °RESTART® HEMORY BLOCKS FOR INTERRUFTS

350 #kk% AND SPECIAL PURPOSE *RST" INSTRUCTIONS

351 +BEGIN COLE FOR °PLINE®

552 400030 = ~30

353

354 000030 342 XTHL iGET FNTR TO TRAILING ARG

335 000031 13s MoV EsH fGET LO ORDER FIECE

356 000032 042 INX H +UFDATE PNTR

357 000033 134 HOy il #GET HI ORDER PIECE

338 000034 043 INX H $UFDATE PHTR

337 000035 303 156 004 JHF PLME  #AND GD TO ACTUAL ROUTIME

360

361 7¥¥% RESERVE *RESTART® HEMORY BLOCKS FOR INTERRUPTS

ob2 #4¥% AND SPECIAL PURFOSE 'RST® INSTRUCTIONS

363 sBEGIN COLE FOR °TRAP® OR *UUD® TYPE SUBROUTINE CALLS

G364 000040 += ~040

343

366 000040 343 XTHL §SAVE *HsL® WHILE GETTING PC

367 000041 176 MOV At #GET INDEX INTO SUEROUTINE DISPATCH LIST
568 000042 043 INX H sUFDATE °PC® 7O POINT AT RETURN

369 000047 343 XTHL PUT BACK RETURN AND RESTORE ‘HsL®

370 000044 345 PUSH H sNOW SAVE "HeL® WHILE WE SET UP DISPATCH
371 000043 303 075 032 JHF RTNDIS G0 CALCULATE SUERDUTINE TO DISPATCH TC..
372

373 sXk¥ RESERVE "REGTART® HEMORY BLOCKS FOR INTERRUPTS

574 +¥kk AND SPECIAL PURPOSE *RST INSTRUCTIONS

373 +THIS CODE CLEARS A SINGLE BYTE OF RAM SPACE. IN THE RAMBE

574 iFROB 20000-20377

377 000050 += ~050

378

379 000050 347 : XTHL +5AVE "HsL' WHILE GETTING PC

380 000051 174 HOV Aslt #GET INDEX INTO SUBRDUTINE DISPATCH LIST
a81 000052 043 INX H tUFDATE "PC" 7O POINT AT RETURN

382 Q00053 243 KTHL sFUT BACK RETURH AND RESTORE ‘H.L®

583 000054 345 PUSH H iN0W SAVE *HsL* WHILE WE SET UP DISPATCH
384 000055 303 133 032 JHP CLREYT 3GO CALCULATE SUBROUTINE TO DISPATCH T0..
383

384 %%k REGERVE "RESTART® HEMORY BLOCKS FOR INTERRUPTS

387 i¥kk AND SPECIAL PURPOSE 'RST® INSTRUCTIONS

588 +THIS CODE EXECUTES THE "INTERNAL WODE OFF® FUNCTION» TURNING OFF
387 iTHE PRINTING OF 8080 FUNCTIONS EXECUTED INTERNALLY. INTOFF® IS
a0 sCALLED AT LEAST 13 TIMES, S0 THIS RESTART CODE SAVES AT LEAST
391 30 BYTES OVER °CALLS INTOFF®

392 0000460 o= "Da0

393

594 000040 345 PUSH H 1SAVE THE LIL BUGGER

373 000041 041 120 040 LXI HyNOPNT FCLEAR ACCUM

576 000044 043 KN i +DECREMENT PRINT FLAG

397 000065 341 FOF H +RESTORE THE REG WE SAVED

398 000046 31 RET +AND RETURN

399

600 #¥kx RESERVE °"RESTART® HEMORY BLOCKS FOR INTERRUPTS

601 #¥kk AND SPECIAL PURPOSE 'RST' INSTRUCTIONS

602 fBEGIN CODE FOR HAMDLING INTERRUFTS



VER 6.2 K510 CONSOLE FROGRAM
XK*RST' INSTRUCTION CODEXX

HCORE . HBO

503
404
6035
408
407
408
507
610
61

600070

000070
400071
400072
000073
000074

000073

363
3653
305
325

345

303 262 005

CROSS - MICRO FROCESSOR ASSEMBLER &4(31) 3I-MAY-79 14130 PAGE 3-

i3

PUSH
PUSH
FUSH
PUSH

JHF

~070

FEY
B
i
H

INTRP

+GUARANTEE INTERRUFTS DISABLED
$SAVE

# EVERYTHING

# ONTD THE STACK

#AND GO TO PROCESS THE INTERRUFT...

=
of



VER 4.2 RS10

HCORE . HBO
613
614 300100
813
&1a
617
418 000100 041
819
&20
&21
622
623
524 000103 04l
823 000104 021
826
627 000111 D&d
428 000113 043
§29 000114 032
&30 060115 173
631 000116 242
£32 000117 302

833

0a0

000
008

000

111

CONSOLE PROGRAN

044

046
004

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14330 PAGE 3-6
¥%°RST" INSTRUCTION COLE#X

+HAINLINE CODE BEGINS HERE

=

“Biod

+SETTL  XPOWER UP START LOCATOMEX
+BEGIN BY SETTING UP 8080 STACK POINTER

PURUFS LXI

SPYRANSTH™02000 #LOAD STACK PNTR WITH TOF RAM LODC

Betatsitieiastateteertsesvisitsttessashtisees]
jHILL BE TAXEM DUT WHEN WE PUT IN THE POWER UF SELF TEST

HHUET SEY
LY
LX

L o R}

CLRELPY WVI
INX
I8
MOV
[RA
JHZ

VISFATCH LIST AND CLEAR RAM

HeRAMBT #5ET “HeL® REGISTER TO START RAN ADIR
[s702000 sCOUNTER TO FILL REST OF RAM W 075

#5006  $CLEAR A RaM LOC

H NEXT RAM LOCATION

it +D0UN COUNTER

fAsE iL0 ORDER PIECE TO ACCUM

I s THROW IN THE HI ORDER FIECE

CLRLF  sCONTINUE TILL DONE

SRR O R



VER &.2 K510 CONSOLE PROGRAM  CROSS - WICRD PROCESSOR ASSEMELER 4431) 2-MAY-79 14150 PAGE 3-7
HCORE KBO KEFOWER UF START LOCATONk¥

535 BEGIN FROCEEDURE FOR INITIALIZING KS10

a3t sMUST INDIVIDUALLY CLEAR KE10 FLOPS *RUN®y*EXECUTE®»§ "CONTINUE®
437 i BECAUSE THEY ARE NOT RESET BY KS10 BUS RESET

638 QG012 2597 KR4 & $5ET ACCUM=0

439 $SET 0’5 70 "RUNSEXECUTE,CONT®

a40 Q0123 323 24¢ T CPUCTL  REkRY I/0 WRT 212/0 ¥daex

LEH

442 +I55UE K510 BUS RESET

443 000125 315 233 005 CALL  MRINT  DOES RESET AND SETS DEFAULT PARITY & TRAPS



YER 4,2 X510 CONSOLE PROGRAH

HCORE .80

445
444
547
H48
449
450
451
652
433
454
455
436
£57
658
459
&40
441
Hé2
443
hod
agt
bbb
iy
668
46%
870
A71
&7¢
473
474
675
476
477
478
479
486
ABL
482
&g
684

300130
000132

000133
000134
0G0 LI7
000140
(00141
000142
000143
(00144
000145
000144
(00147
600130

300151
00152
000133
(00154
H00155
(00156

(00157
000140
060141
000142
d00ie4

Q00166
000147
000170
Q00171
(00173

RXINITIALIZE UARTSEX

33

037

001
147
037
037
137
037
037
157
174
027
027
127

171
244
147
171
242

127

170
245
264
3bb

333

170
243
262
366
323

CROGS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 FAGE 3-8

+SETTL  KRINITIALIZE UARTSHX
iRAN BUFFERS HAVE BEEN INITIALIZED.. NOW MUST READ FRONT
i PANEL SWITCHES & INITIALIZE “UART®

TTYSH

iy /0 READ 3000 ¥khkk
iFIX INVERSION

Bs"02200 $THIS SETS B="04 AND C="0200

#H WILL HOLEB CTY STOP BIT FOR US.RRIT FOS 7
+BIT 4 WOVES T BIT 3

+BIT WOVES 70 BIT 2

yE WILL HOLD KLINIK LENGTH EIT, BRIT POS 2
FRIT & IS AT 4 FROM OTHER SHIFTSs NOW TO BIT 3
PAND TO BIT 2

sl WILL HOLD CTY LENGTH BIT. @BIT FOS 2
1ORIGINAL BACK TO ACCUM

iRIT 3 TO BIT 4

{AND TO BIT 7

#00 WILL HOLD KLINIK STOF BIT. @RIT FOS 7

PNOW REGTN MASKING OPERATIONS TO ISOLATE THE DESIRED UART BIT SETTINGS

$HASK OF OCTAL 200 INTO ACCUM
#CCUN HAS ONLY CTY STOP BIT
sCOFY BACK TO H

FHASK TO ACCUM

PACCUM HAS DNLY & STOP BIT
iCOPY BACK TO I

iMASK OF OCTAL 4 INTO ACCUM
ACCUN NOW HAS CTY LENGTH BIT ONLY
$THROW IN THE CTY STOP BIT

"RO1001010 #ADD IN THE COMETANT BITS

CTYCTL

#SET THE UART MODE+sesvanses

+H0W SET WOLE FOR THE KLINIK STUFF

PMASK OF OCTAL 4 INTO ACCUH
+ACCUM NOW HAS KLINIK LENGTH BIT ONLY
iTHROW IN THE KLINIK STOF BIT

TRO1001G10 sADD IN THE CONSTANT RITS

300 IN
(KA
200 004 LX1
Moy Hsh
RAR
RAR
MOV Esé
Fak
RAR
HOY Lsé
KOV frH
RaL
RAL
HOY Y]
HOY fil
ANA H
Moy Hih
HOY &:C
ANA It
Hou Iish
iNOW HASK FOR THE LENGTH RITS
Hov firB
ANA L
ORa H
112 ORI
201 nuT
KOy 13
Bih £
IRA i
112 ORI
203 ouT

REHCTL

$SET THE KLINIK UART HODE



VER 8.2 K510 CONSOLE PROGRAM  CROSS - MICRO PROCESHOR ASSEMBLER 431 3-MAY-79 14150 PAGE 3-9
HCORE . MB0 REINITIALIZE UARTSHX

484 FNOW ENABLE THE UART TD RECEIVE AND TRANSHIT

57 QOO17G 074 (25 M1 A "RO0OL0101 FBITS FOR UART CONTROL

488 FSET UART TO RECEIVE AND TRANSHIT

489 000177 323 241 o7 CTYCTL vk 170 WRT 2007025 diddx

£90

ol 000201 074 022 Ml 4:7020  sONE BIT TO 5AY RESET THE UART

&9 400203 333 3 ouy AEMCTL FRESET THE KLINIK UART BUT DO NOT ENARBLE ITY!

£93

s%4 Q00205 33 200 IH CTYDAT  sdkkkk 1/0 RD 201%kkk¥ READ 1 DUMMY CHAR OUT OF UART
GY B CS N T i REMDAT sixdex 170 RD 203%3%i% READ 1 DUHMY CHAR OUT OF UART
694

897 0B0211 215 160 919 CALL  BFRST  sINIT TTY INFUT BUFFER



VER &,2 KE10 CONSOLE PROSRAM

HCURE . HEC

499
70k
701
02
703
704
703
704
e
708

704

71
712
13
714
715
716
77
718
7197
720

e B I
ETS (N S S
e Cad P et

Q00214
000217
400220
00221
400222
000233

Be0224
009225
300224
000227
000230

000231
dodz32
000233

400238
(00237
Ge0241

CROSS - KICRO PROCESSOR ASSEMBLER (31} 3-HAY-79 14130 PAGE 3-10

£0B0 PROM CHECKSUMMER

04l
257
117
107
137
127

787

o

Cod o Sed €
3 g L

175
247
302

174
244

2 2

000 000

04940

£%3
1

{

+SREITL 8080 PROM CHECKSUMMER

fCORE TG COMPUTE A CHECKSUR FOR EACH OF THE 2K 8080 FRON FIECES

FFIRST COMPUTE THE CHECKSUMS FOR EACH PROMy THEN DO SINPLE TEST ON THE B0BO
kAR, REGIN WITH THE PROHS

LXI
LOHKED  XRA
ity
HOV
Mo
#Y

A2360 RO
INX
XCHG
&l
{CHG

H: 00
#
Lié
Bsé
Eif

HITS

Cil
H

$START AT FROM ADDRESS O

+CLEAR ACCUM

iCLEAR BeD FAIR

$"By0° TO BE USED AS ADDEND

iCLEAR TsE PAIR

#°0,E" TO HOLD CURREMT COUNT OF CHECKSUR

iGET A& BYTE

FUFTIATE MEM POINTER

+FUT CURRENT CHECKSUM SUR TOTAL INTO HsL
$THROW IN AN ADDEND

sRETURN HsL TO RIGHTFUL FLACE

FNOW QUICK UHECK FOR THE END OF PROM

Koy
ANA
JNZ

Al
A
a254

fGET LO ORDER OF CURRENT PROM ADDRESS
fSET CONDITION CODES
iIF JEQ. 0.WE'VE DONE 236 LOCSs IF JHE. O» D0 MORE

PFALL TO HERE WHEN DONE A CHUNK OF 256..SEE IF ITS ON A FRON BOUNDARY NOW

HoW
AH1
JRZ

ArH
07
AZ54

+GET HI ORDER PIECE OF ADDRESS
+1F THIS .EQ. Os THEN WE ARE AT A BOUNDARY
#IF WNE 05 THEN KEEF TRYING



VER 452 K510 CONGOLE PROGRAM

HOZRE HE0

726
757
728
729
736
731
732
743
734
73
73
737
738
73%
740
741
742
743
744
745
744
747
748
749
7ok
751
752
753
754
755
756
757
7en
754
76d
741

742

(00244
2003435
{00246
000247
000250
GO0t

000252 .

000253
000254

(00257
0002640
000263
(00243
QU070
000472
000273
000274
400375

(0276
000277
000360
000301
000302
000305
000204

000311

SR

CROS5 ~ MICRD PROCESSOR ASSEMBLER &(31) 3-MAY-79 16150 FPAGE I-11

3030 PROM CHECKSUMMER

174
017
017

365
¢4l
074
042
004
i74
Y
117
003
353
011
353
343
472
475
302

0501

361

35 000

172 005
016
600G 040
377

400 D40

25 000

poh D00

iFALL THRU HERE WHEM WE‘VE COMPLETED A PROMS WORTH

Hov
RRC
RRC
=RC
TICR
AID

FUSH
PUSH
INZ

AsH

A
f

S
H
BEY

$GET HI ORDERy WHICH CORRESPONDS TO "WHICH PRON®
$JUSTIFY AT EDGE OF THE ACCUH

JDECKEMENT MAKES ®0-3° INGTEADR OF *1-4°
DOUBLE THIS VALUE TO MAKE IT OW 16 BYTE BOUNDARIES

$GAVE THIS VALUE FOR & BIT
PAND GAVE OUR CURRENT POINTER
s1F DOING PROM ZERO, ELIMINATE THE ACTUAL CHECKSUM COUNT

FFELL THRU TO HERE 70 DO ACTUAL CHECKSUM ELIHINATION
FEXECUTED WHEN CHECKSUMWING FROM 0. IT REMOVES THE ACTUAL CHECKSUM VALUES
iFROK THE COWFUTED CHECKSUM» A5 WE CANNOT SOLVE THE CRECKSUH FEEDRACK

tLOOF FROBLEM
FUSH
LXI
BYI

UEVLFY ETA
MYI
)
LA
OV
THX

XCHG
Il
XCHE
INX
LUA
ICE
JHZ

LXI

iFALL THRU WHEM FINISHED

s

ey

1 SAVE ACCLM

HyLHECKS #HeL GETS A POINTER TO THE LIST OF CHECKSUMS

A?sa
TBOIT

B 70377
Arit

IN
L

B

&
e

B

H
TRODT
A
JEVLP
Bs Gl

Pl

sGTART WITH & COUNT OF 8» FOR THE EIGHT BYTES WE HUST SUB
1SAVE COUNT IN RAMy SO WE CaN USE ACCUM

+IN BsC FAIRs ENSURE UFPER HALF (EQ. -1

$GET CHECKSUM BYTE T ACCUM

FNEGATE 17

iTHROW IT INTO & 16 BIT ENTITY

SAND MAKE ByC PAIR 275 COMPLINENT

yGET CURRENT COMPUTED CHECKSUR TO Hel

i "SUBTRACT® THE BYTE WE'VE AGSEMBLED. (2’5 COMP ADDITION)
PFUT HeL/IBE PAIR RIGHT

ANIN UFDATE THE POINTER INTO THE LIST

iGET OUR CURRENT COUNT FROM THE RAM

# DECRENENT

sCONTINUE IN THE LDOF

iNOW GUARANTEE BsC FAIR I5 ALL GONE

+RESTORE ACCUM



YER .7 KB1G CONSOLE PROGRNM
8080 PROM CHECKEUMHER

HUORE . KB

500315
000314
(00323
000322
000323
400324
(003235

400324
00337
000330
000331

000332

000333
000334

300337
DOG340
(00342

(00345

117
D41
a1
114
043
104
143

53
01t
175
244
151
341
302

51
374
302

Lok
o]
Lo

175

003

000

000

400

CROSS - WICRO PROCESSOR ASSEMBLER &(31) 3-HAY-79 14:50 FAGE 3-12

BEVE MDY
LXI
AR
HoV
I
Hov
IN%

Crh sGET CURRENT FPROM NUMBER INTO L

HeCHECKS #H.L POINTS TO THE TABLE OF CHECKSUM

B RO TNDEX, AND HOW ¢M) PNTS TO EXPECTED CHECKSUM
Lol +COPY EXPECTED CHECKSUM INTO C

H

Bl fANL B MARES *BeL° PAIR

H PAND KEEP COUMT WP

iNOW TiiE HAS CALCULATED CHECKSUM AND B»C HAS EXPECTED CHECKSUM

XCHG
HAR
KO
ORA

KCHS
POP

JHT

#HsL NOW HAS CALCULATED CHECKSUM

B #IF CHECKSUM OK» RESULT OF THIS SHOULD .EG. 0
Asi iGET L0 PIECE
H s THROW IN HI PIECE..CONDITION CODE FLAGE MOW BET

#0:E NOW HAS THE RESULTS OF THE ADDITION
H fBEFORE JUMPING OW CONDITION CODES, FIRET FIX REGISTER
CHKERR  #IF HsL WAS NE. 0 THEN WE HAD FROM CHECKSUM ERRDR...

sFALL THRU IF CHECKSUM WAS DK

FOP
ORI
JNZ

PaY FRESTORE INDEX INTO “WHICH FROM® WE ARE IN
& $SEE IF DONE ALL
LCHKR 5. JUNP BACK TO BEGINNING IF NOT DONE ALL

+FALL THRU IF DOME ALL..PROMS CHECKSUM OK

JHP

XXXZ230 350 AVOID THE ERROR PRINTOUT CODE



VER 4,2 KG10 CONGOLE PROGRAM 0ss -
B0B0 FROM CHECKSUMMER

HCORE . HBO

750
79
792
{1
5y
793
794
795
79%
797
798
{2}

3

002350
000354
(00354
000357
000341
400243
On02al
300244
000244
400371
400371
(00372

677

137
330
361
mz
474
366
3G

347
002

103

960

(&0
a4

110

CROSS

AICRO FROCEGSOR ASSEMBLER &(31) 3-MAY-79 14150 PABE 3-13

+70U JUKFED TO HERE IF YOU ENCOUNTERED A CHECKSUM ERROR.
ROMMSG: LASCIZ /7CHK /

CHRERRS

FLINE
RST
+ALDR
Foe
RRE
IR
OR1
CALL
FORLE
RST

+BYTE

ROHMEG
3

ROMHGEE
FSW

&
"é0
PCHR

&
2

iIF PROM CHECKSUM FAILS: USE THIS WESSAGE
+PRINT *7CHK °

+PRINT LINE OF CHARS

$BUFF TO FRINT

PRETRIEVE FRON NUMEER

$[IVIDE DOWNy SINCE WE DOUBLED IT BEFORE
HAKE FROK TYPE-OUT BE 1-4

SHAKE 1T ASCIT

G0 PRINT IT

P CDR-LF>



VER 6.2 KE10 CONSOLE FROGRAM

HCORE 680

BGO
§01
202
863
Ho4
BO5
804
au7
508
807
Bl
gi1
g1z
812
a1
BiS
Bi4
317
818
219
820
g4
fed

23
B4
825
B2
B27
828
829
830
831
Baz
833
834
835
834
8i7
RI8
gy
840
gal

(00373
(00375

Q00377
000402
000405
200404
(00410

000413
000414
000415
000416
000421
000421
000423
000424
000475
000427
000431
000433
000474
000475
000435
000437
000440
000441
000446
offasz
000440
000441

000442
000444
000464
000470

CROET - WICRO PROCESSOR AGSEMBLER &(31) 3-MAY-79 14350 PAGE 3-14

BOBD PROM CHECKSUNHER

07
323

(41
021
032
374
312

167
043
023
303

244
LYy
77
200
295
013
174
020
014
004
010
041

323
075

g
323

i74
100

342
0

i
el

062

014
001
042

040
001

001

001

SFINAL BTER I5 TO ENABLE PARITY DETECTION IN THE KS10
¢ DEFAULY IS: PARITY DETECTION ON..DATA PATH PARITY DETECION ENABLED
fsDEFLTE INIT ENABLES TO BE DN

AXX2308 MVI
ouT

SHPAR

PRERkx 170 WRT 1007174 dkikk

FLITILE ROUTIME TO LOAD ALL DEFAULT CONSTANTS INTO THE 5080 RAM
sTHIS ROUTINE BAVE ABODUT 40, BYTES OF PROM» OVER USING LXISs5HLDVS

FHVI'E & 8TA'S

HyKATIML fLIST OF DESTINATION LOCATIONS BEGING HERE
[ FRELET SLIST OF DATUMS FOR THE RAM INIT

1GET BYTE FROM THE DATA LIST
fTEST FOR EMD OF LIST
sCONTINUE PROM INIT

iFUT GOOD STUFF IN RAM
sUPIATE FOINTERS

X1

LaI
RAMMER? LDAX D

LrI “0252

JE AXX3E
+ELSE HORE RAM TD INITIALIZE

MOV Kedh

TN H

INX It

JHF RANKER
PRELETS

AR

+ADDR
+ANDR
+RIDR
+BYTE
WEYTE
+BYTE
+BYTE
+BYTE
SBYTE

KPAINI SKATIMI(2) KEEP ALIVE INITIAL COUNTER
JIIF DIFSCECODs
II1F DFSSCECOML

HOLED
REINI
ENVRUF

HYTE - #FOR SCE ADR INIT

HBYTE -1 sFOR SCE ADR INIY

PMODDIS{2) INIT THE KLINIK LINE 7D MODE O

sNORMAL INSTR ENDS WILL GO TO REINIT

FENVPNT(2) APT FNTER FOR ENVELOPES GENT TO THE HOST

IEFLTE sPARBT(1) INIT ENABLES TO BE ON

TRPIEF
"hi4
"4
“01
"4t

It el s2s0

SHTRASES D 050557724440
JOSBASES T 050:5 7750700

BYTE
JBYTE

LA EREVHE )
out
I
i

-1

ety
"0232

A 035
RENCTL
A1
LR

FTRAPEN(1) INIT ENABLES THE HARDWARE TRAPS
sHTAURBACL) DEFAULT MAGTAPE UBA NUMBER IS5 '2°
sDSKURACLY DEFAULT DISK UBA NUMBER IS *1°
PSTATE(L) STATE BEGINS WITH ITR TRUE

sLSTHSG(1) FIRST APT MGG SHOULD BE 134(NOT OF 41
FOEN.SLV(G) BET DEFAULY VALUE FOR ALL TAPES
iMTBASE(S) INITIAL DEFAULY NTA RHBASE ADDRESS
OSBASESY INITIAL DEFAULT DSK RHEASE ADDRESS
FRPINICL) S0 CAN MAKE IT -1

$END OF LIET MARKER

+BIT T0 RESET THE UART

fRESET THE KLINIK UART AND ENARLE ITH!
3GET A BIT TO SET *DATA TERMINAL READY®
$8ET 1T,



VER 4.2 RSL10 CONSOLE PROGRAM  CRDSS - WICRD FROCESSOR AGSEMBLER &4(31) 3-WAY-79 14150 PAGE 2-13
HCORE . HBO RO8O FROM CHECKSUMMER

843 G00472 FLINE  INIMS  sPRINT VERSION AND ID

{1y 000472 337 RST 3 fFRINT LINE OF CHARS

{1y 000473 205 005 +ADDR  ININS  3BUFF 7O FRINT

B44 000475 INTOH $SET INTERNAL HODE

(1) OGla7s 327 RET 2 $G0 GET INTERMAL HDLE

245 000474 MT Q32 012 CALL  EML 100 PSUEDD EXAMINE TO SET MEM LATCHES
46 000501 313 113 ol CALL  EECKD  SEXAMINE THE BUS, 7O SEE IF ZERD
847 000504 373 £l fENABLE INTERRUPTS

g4

B4 000505 313 022 033 GaLL  CHP34  NDW CHECK RESULTS OF THE °ER® CHD
35 Q0G0 012 040 +ADDR  EMBUF  §THE RESULTS READ FROK THE BUS
Ba1 000512 344 Q1% +ADDR  WADOOD 5 VERSUS A WORD OF ALL ZERDES
a5z

g5l Q00514 312 163 i iKi FURCHK  +IF OK. GO TO AUTO BOOT

834 #FALL THRY IF ERRORS ENCOUNTERED

B33 000317 INTOFF tLEAVE INTERNAL HMOLE

(1} 040317 367 RET & G0 EXIT FROM INTERNAL MODE

gab 000320 PLINE  INIERE  35AY "INITIALIZE ERROR®

1y 000520 337 RST 3 fPRINT LINE OF CHARS

(1) 000521 013 0% AOOR  INIER  5BUFF TO PRINT

837 000523 303 25 001 JHF REINI  #AND GO OUT

858



VER 4.2 KELG CORSOLE FROGRAH

HEGRE . MED

864
8s1
Go?
863
Ba4
865
844
{1}
oy
{1
847
848
849
§70
871
872
873
874
875
876
&)
1)
{n
877
878
g79
a0
(1}

000528
He0531
400534

(o057
200542
(00542
000543
000544
040546

(00550
400552
000333
000340

000363
000543
0005464
(005435
000567
000570
000572
Q0575
GOO5T5

CROSS - MICRO FROCESSOR ASSEMBLER 6(31) I-HAY-79 18150 PAGE 3-16

2080 PROM CHECKSUMHER

35
332
315

315

347
012
100
06

(76
042
315

303

347
012
431
042
Géb
313

367

263

175

043

347

040
070

004

L
dded

113
253

040

200

357

040
iy
001

02

iJURP TO HERE IF DOING PUR FAIL RESTART

PURLFATLSY CALL
JC
CaLL

CALL
CLRRH
RST
JHYTE
Y
Wl

W1
5TA
CALL
JHP

MICROF $READ IN FOINTERS AND REALY TO GO
C.BTERR 3IF BOMBEL. GIVE UF
UMEN2ZCRAM #G0 READIN THE WICRO-CODE

ET.G0  #5TART MICRO-CODE

THFBF2 $CLEAR A BUFFER

4

JUR

THFEF 245

My"070 #POMER FAIL START ADDRESS IS °70°

Ard ;CODE 4 INDICATES FWR FAIL
GOCODE  3SAVE IN RESTART INDICATOR
STINT 360 START MACHINE. USE INTERNAL MOLE
REINI  #&ND GO LET THINGS HAPPEW

yFIRST THING 70O L0 IS 7O CHECK IF THIS IS A POWER FAIL RESTART
$NOTED WE ARE STILL IM °INTERNAL® MODE HERE..THINGS WONT FRINT

FURCHRS CLRRE
ST
+EYTE
+ADDR
INE
i
CALL
INTOFF
a7

i0Ar  SCLEAR A BUFFER..WE WILL GENERATE A *100060°
4
19,
T0AI4E
H sCLRRM FASSES FNTR. JME MAKE IT *IDAD4L®
¥e"0200 3SET BIT THAT MAKES IT *100000"
El1 iG0 EXAMINE I/D ADDRESS
fCLEAR INTERNAL HODE
b 60 EXIT FROM INTERNAL HODE



VER &.2 KB10 COMSOLE PROGRAN  CROSS - WICRC PROCESSOR ASSEMBLER 4(31) 3-MAY-79 18130 FAGE 3-17
HURE A HBO 5080 FROM CHECKSUMNER

BB 000576 016 2%4 SYSUR: HVI C+153G, +NOW DD AN AUTD BOOT SERUENCE

BAT 000400 041 031 000 SYSURLD LXI H:25,  SWILL DO A DELAY LOOF

854 000603 213 134 014 CALL  LTLOOP & BY HANDy BY-PAGSING USUAL MACRD GEMERATION
885

fo6  GO0e0s 072 137 040 LDA RPEND  +SEE IF A CHAR WAS TYPED TO END THE AUTO BOOT
g8y oo0sll 247 ANA A FSET CONDITION FLAGS

BBE QODE12 I0R 255 00 JNZ REINI  #IF A CHAR WAS TYPED: ND AUTO STUFF. GO NULL JOB
88y

890 WHILE WE HAVENW'T GOT ANYTHING TO 00, HIGHT AS WELL CHECK BOOT SWITCH
891 +70 SEE IF THAT GOT PUSHED WHILE WE WERE SITTING HERE

892 000615 332 301 N BOOTSH  sREXER 1/0 RD/I0L xRk

893 000417 348 002 ANI P F*BOOT® BUTTON PUSHED IS "TRUE .LD.°

8P4 000621 312 043 002 JZ MO.5  #THEREFOREs IF RESULTS LEQ. Z-BIT» THEM BUTTOM FUSHED
893

894 000624 333 102 It "0102  IREAD AND SEE IF "AC FUR LO® HAFFENED

897 000&26 346 100 ANI - 70100 sCHECK THE RESET SIGNAL

898 000630 I12 000 000 AL 0000 #ITS TRUE .LO.y 50 IF TRUE, RESTART THE WACHINE
89

700 iFALL THROUGH IF NO EOOT BUTTON PUSHED ‘

901 000633 013 JURY » $STILL TIWING OUT.. WAIT LONGER

202 000634 302 200 001 JNZ SYSUPL 3BACK WHILE WAITING

703

q04 +NOW SEE IF NEED AUTD BODT, OR POWER FAIL RECOVERY..

703 000637 072 014 040 LDA EMBUFY2 JFETCH UF BITS 12-19

706 000642 346 200 ANT "O200  sCHECK THE PUR SAVED BIT

P07 OUDA44 ZIZ 124 001 JZ PURLFAIL #IF BIT SET» GO TRY A FOWER FAIL RECOVERY
308

909 FFELL THROUGH IF THIS MUST BE AN AUTO BOOT SERUENCE

710 Q00447 PLINE  AUTOMS 3SAY °BT AUTD'

(1) 000447 337 RST 3 +FRINT LINE OF CHARS

{1) 000850 385 037 JAIDR  AUTOMS  FBUFF TO PRINT

911 000852 W15 ¥ 02 Call  BTAUT  sCALL THE BOQT



VER 4.2 K510 CONSOLE PROGRAM  CROSS - MICRD FROCESSOR ASSEMBLER &(31) 3-WAY-79 14150 PAGE 3-18

HCORE B0 KHLEGTHNING OF BASIC CONSOLE WULL JOB.., BEGINS WITH & PROMPT
213 +SHTTL *XBEGINNING OF BASIC CONSOLE NULL JOB... BEGINS WITH & PRONPT
914 000633 061 000 044  REINID LXI SFyRAMSTH702000 JRESET STACK POINTER TO RE-INIT
F13 0004640 CLRE  EOL i GUARANTEE END-OF-LINE CHTR RESET
716 D00&6Z CLRE  ERRCD  SCLEAR CURRENT ERROR COBE
17 000444 CLRE  ERRCD4L FCLEAR CURRENT ERROR CODE
¥18 Q00464 CLRE  RPFTON  FALWAYS CLEAR THE REFEAT FLAG
§19 000470 CLRE  MNORFNT  $CLE THE "NO PRINT® FLAG
Fa0 000672 041 001 o4 4 H:RPINI #GET POINTER TO BUFFER WHERE WE SAVE
FELOG0067% Q42 211 044 SHLED  RFLST # THE COWMAND DISPATCH ADDRESSES.USED BY REPEAT
922 000700 041 255 001 LAT HeREINT +IF GOT HEREs SAFE TO GUARANTEE U ALWAYS GET HERE
P23 006703 042 350 048 EHLD  NOREND sPASS REINIT LOCATION TO THE HORMAL END DISPATCH
§24 900704 315 140 410 CALL  BFRBT  $REBET TTY INFUT BUFFER
P25 06007t 373 El {HAKE SURE THAT BOMBS RESTORE THE INTERRUPTS
924
gEOG0GTLE 07E 156 040 L.D4 USRAD  +GRAR USER WODE FLAG
928 000715 247 ANA £ #SET COMDITION CODES
By O0RO716 20T 335 001 JNZ HULLJ  #IF USER HODE. MO PROMPTS: NO CR-LF» NOTHING
236
931000721 072 251 40 .04 WHFLE  $IF MM MODE WE WILL PRINT ND PROMPTS
732000724 247 ANA A +5ET BOBO FLAGS
FA3G0072F 02 33 O JNZ NULLJ  3SKIF PROMPT IF MM
934
935 000730 PCRLF $START FRESH WITH CR-LF
(2} 000730 347 (ST 4
(2} 000731 002 JBYTE 2
736 000732 PLINE  KGPRWT iPROMPT IS *R510:°
{1y 000732 337 RET 3 sFRINT LINE OF CHARS

{1y 000733 053 037 +ADDR  KSPRMT sBUFF 7O PRINT



YER 447 KE10 CONSOLE FROGRAM
KYBEGINNING OF BASIC CONSCLE NULL JOB... BEGINS WITH A PROKPY

HCORE . HBO

93

739
740
741
942
943
D44
745
44
947
948
749
950
951
952
953
904
755
254
957
958
9ue
g40
941
242
763
964
P45
Q44
P47
$48
49
Y7
@1
972
R73
374
775
914
(1)
{H
977
978
779
GED
981

000733
406740
000742
060744

Doa747
000751
§00752
000733
(40733
400756
000757
004742
008763
000744
000767

GOO770
000771
Q6773

000776
001001

001604
001007
001610

(01013
001014
001614
301017
$01022
001024
001026
401031
001032

333
037
117
J46
017
107
072
270
J4%
304
341

i7i
a4
3z

042
303

041
5
333
344
104

J41

124

327

001
004

134
024

134
302
00
132

o2

0G0

040

033

e

(40
002

G40

402

001
014

034

CROSS - WICRD PROUESSOR ASSEMBLER 6(31) IZ-MAY-79 14130 PAGE 3-19

HERE BEGINS THE NULL STATE LOOF. .
i CHECK FRONT PANEL BOOT SWITCH
NULLJS LXT HyDCODE NULLJ JOB WILL PROCESS COMMANDS ON END-OF-LINE®
NULLWY IM “0102  FREAD AND SEE IF "AC PWR LO® HAPPENED
ANI "0100  sCHECK THE RESET SIGHAL
JZ 0000 FITS TRUE .LO.» 50 IF TRUEs RESTART THE MACHINE

N “0302  SREAD THE STATE OF THE RLINIK SWITCHES
Cha FFIX THE HARTWARE INVERSION

oy CeA $5AVE RESULTS OF READ IM REG *C°

ANI “014  30FF ALL BUT THE 2 KLINIK BITS

RRC #JUSTIFY *HORD-WISE®

HOu brd {3AVE THE KLINIK BITS FOR & SEC.

LI KLNKSW $GET THE CURRENT KLINIK SWITCH GTATE

CHp B #NOW SEE IF KLINIK SWITCH HAS CHANGED SINCE LAST TIME
FUSH  H FEAVE HsL  IT HAS DUR DISPATCH ADDRESS

CNZ KLNKELT §IF COMPARE WAS JNE. Oy THEN WE NUST CHANGE LIGHTS
FOF H FRETRIEVE HsL G0 THAT WE HAVE THE REAL DISPATCH

0Ky MOW EEE IF WE ARE WATCHING CARRIER FROM THE KLINIK LINE,
iAND IF WE ARE. SEE IF IT HAS GONE AWAY., IF KLINIK CARRIER GOES
$AHAY FCR 2 GECONISy THEN WE WILL HANGUP THE LINE

HOV foll sGET STATE OF THE CARRIER INTD ACCUM

ANI 1 $SEE IF IT I8 GET

JE NG #IF THERE IS NO CARRIER, THEM SEE IF WE CARE

FCARRIER WAS TRUE IF WE GOT HERE: SET FLAG SAYING THAT WE HUST WATCH
IF IT DECIDES TO GO AWAY ON US

574 WATCHC SET FLAG SAYING WATCH THE KLINIK

JHP N AN FROCEED WITH THE NULL JOB

$G0T HERE IF CARRIER WAS FALSEs SEE IF WE CARE

HOO:  LDA WATCHE  FETCH UF THE “WATCH® FLAG
ANA A i5ET FLAGS :
JE NG WE DONT CAREs JUMP

iCARRIER WENT AWAY ON US, WATT 2 SECONDS, IF STILL GONEs HANG EM UP
FUSH  H iBEST SAVE DISPATCHER TYPE ALDRESS
LONG,DELAY 2 3WAIT 2 SECONDS
LxI He200. % 2 #SET UP THE TIMING COUNT IN HsL REG
Gl LTLODP $AND GO DELAY ARDUT 1 SECOND FOR EACH (300 COUNT)
I CARRIER #k%kkx I/0 RD 302 skkkk

ANI 1 FSEE IF TRUE{LOW) CR FALSE(HIGH)
CNZ KILLJKLINIK #IT WAS STILL FALSE(I.E HIGH): HANGUP THE LINE
FOF H iNOW RESTORE

CLRB  WATCHC FAND SAY TO LEAVE THIS ALONE FOR 4 WHILE



VER &.2 RG10 COMSOLE PROGRAM
HCORE . HBO

783
984
985
784
987
926
789

001034
001034
R

001643
001046

333
T44
302

35

303

301
o2
EH

231

335

002

21

001

CROBS ~ WICRO FROCESSOR ARSEMBLER &(31) 3-MAY-79 14130 PAGE 2-20
KXBEGINKING OF BASIC CONSOLE NULL JOB... BEGINS WITH A PROMPT

sELSE FALL THRU CAUSE ALL OK

NO:

NG 33

IN
ANI
N2

CaLL
JHF

ROOTSW #kdkkx I/0 READ 301 ki
2 15 BOOT 84 SETPTP(TRUE LG, BECAUSE OF IMVERSION
il $SKIF NEXT INSTR IF FALSE(I.E HIGH)

ROOT  sOTHERWISE...GO 7O BOOT COWMAND
HULLJ  #AFTER BOOT: ALL TTY INPUT WAITS ARE KILLED



i
i

Lxs)
#a
293
794
EAD]
994
397
478
299
1000
1061
1002
1003

061031
(01033
G01055

801060
001043
001064
061047

001072
001073

333
344
302

072
247
302
303

057
0e2

301
ULE
372

ER 4,7 RELD CONSDLE FPROGRAM
HCORE . HBO

002
340
027

062

440

CROSS - WICRO PROCESSOR ABSEMELER 6{31) 3-HAY-79 14150 PAGE 3-21
S¥BEGINNING OF BABIC CONSOLE MULL JOR... BEGING UITH A PROHPT

FCONTINUE NULL STATE STATUS [CHECK
i CHECK FOR SYSTEM PARITY ERRORS

13 ¥ BOOTEH
AN “0ig
N K2

iIF YES BET. HUST CHECK
Lla CHRPAR
ANA A
JNZ RFTFAR
N 2

N2 CMA
5TA CHEPAR

FRRERR 170 RD 201 %%

I8 PARITY ERR SIGNAL SETITRUE .LO.)

+SKIF NEXT INSTR IF HOT SET

THE PARITY ERROR

iGET FLAG TO SEE IF SHOULD REPORT PARITY ERRORS
iSET FLAGS

iIF NOT ZEROD, MUST G0 REPORT PARITY ERROR

FAND CONTINUE ELSE

i 1F HERE, SET ACCUM LER. -1
#AND SET FLAG TO SAY REPORT PARITY ERR



YEK &.2 KELO COMBOLE PROGRAM
HCORE . HEG

1005
1404
1007
1908
1009
1010
1611
1012
1613
1014
1013
1014
1817
1018
1919
1020
102
1032
1023
1024

1625

501076
401100
001142

501105
01110
G011y
Q01112
001115
001114
001121

001124 05

401173

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 16150 PABE 3-22

¥XBEGINHING OF BASIC CONSOLE MULL JOE... BEGING WITH A FROMPT

333
346

302

072
247
3465
304

300
030

124

23

002

Gld

a02
02

040

sCONTINUE MULL STATE STATUS CHECKS
i CHECK T0 SEE IF RUN FLOF HAS DIED
2 i RUNFF jodkkkdx 1/0 READ 3000 #key
ANT “010 +I5 HALT LOOF SETFP{TRUE .LO.)
ST HK3 1SRIF NEXT INSTR IF HOT SET(CPU HUST BE *RUNNING®)
sFALL THRU TF HALT LOOP SET..
LI CHRHLT 3BET THE FLAG THAT SAYS IF WE SHLD CHE HALY
NG f #SET CONDITION CODES
FUSH  PSH :5AVE FLAGS FOR LATER USE
N2 HLTCH  #IF FLAG SET. GO REPORT THE HALT
FOF PEY $GET FLAGS BACK
JNE CHRKA  #IF YOU JUST HALTED, GO SEE IF RELOAD REQUEST
JHP NI sIF CLRy NO MEED TO REPORT.,THEY ENOW

STHIS AND THE *CONTINUE® COLE IS THE DMLY CODE
11 THE CONSOLE THAT SETS THE "CHECK HALT® FLAG..
PANDN U CAN OWLY GEY HERE IF THE *HALT LODP® FLAG HAS BEEM CLEAREDs BY
$ANY MEANS. AND WHEW U GET HERE,» THE ACCUM MUST BE ZERD
NR3L Che F5ET ACCUN = -1
STa CHEHLT  PAND ZAP THE CHECK HALT FLAG..



VER 642 REIO CONSOLE FROGRAM

HLORE . MBD

1037
1628
1029
1030
1031
1032
1633
1034
1035
1034
1637
1038
1039
1040
1041
1042
1043

(01130
HORRM

(01134

001137
(01142
001143
061144
001147
001150

001132
001154

133
4
30

072
47
343
304
341
303

o~

1
001
133

167

167

040

[ROSS - WICRO FROCEGSOR ASSEMBLER &4(31y 3-MAY-79 14150 PAGE 3-23
¥RBEGINNING OF BASIC CONSOLE NULL JOB... BEGINS WITH A4 FROMFT

FCOMTINUE RULL STATE STATUS CHECKS
$CHECK TO SEE IF HOS MEMORY REFRESH CYCLE HAS DIED

&

READ REFRESH ERROR BIT
fREFRESH ERROR TRUEP®(TRUE .LO.}
FGKIF FOLLOWING CODE IF NO REFRESH ERROR

tFALL INTO THIS IF A REFRESH ERROR DCCURS

$GET FLAG THAT SAYS CHECK REFRESH ..SEE IF SHOULD BE REPORTED
+5ET BOBO FLAGS
15AVE DISFATCHING ADDRESS

NOREFRESH GO REFORT REFRESH ERROR IF NECESSARY

RESTORE DISPATCH ADDRESS
+AND CONTINUE AS IF NOTHING HAPPENED

$THIS IS THE ONLY CODE THAT CAN SET THE "REPORT REFRESH ERROR FLAG®

NX4:

IN REFERR

ANI 01

JNZ X4
LIA CHRREF
ANA A

FUSH  H

CNZ

FOF H

JHF N4

ChA

5TA CHKREF

iU GOT HERE OM & JZ. 50 ACCUM MUST BE ZERD
AN SET FLAG T0 -1



VER 4.2 K510 CONSOLE PROGRAM
REBEGINNING OF BASIC CONSOLE NULL JOB... BEGINS WITH A PROWFT

HCORE, HBO

1045
1045
1047
1048
1049
1050
1061
1032
1053

054
1053
1036
1057
1053
1057
1060
1061
1042
1083
1044
1063
1044
1447
1048
1069
1078
1671
1072

(01157
G01182
f01iad

O01146
001171
(01173

(01174
001177

001202

001203
301204
001207

nei2iz

401213
001214

001221

672
247
302

477
374

302

343

313

141

134

ol
[
o

Esy

247
{20
203

r.
<
on

072 213

247
302

072
247
212

Lol
N
et

040

20

040

001

CROSS - WICRO PROCESSOR ASSEMBLER &(31) 3-WAY-79 16130 PAGE 3-24

FCONTINUE HULL STATE STATUS CHECK
¢ CHECK FOR PEND-OF-UINE® OR A RUNNING 1075 *REEP-ALIVE®
N3 LDA USkME  #IS THIS USER MODE?
ANA A #5ET COMDITION FLAGS
JNZ LIVELD 3IF YESy CHECK 10 INTERRUPTS § KEEP ALIVE

+BEFORE DOING ANDTHER COMMAND. SEE IF WE ARE ENVELOPING AND MUST SEND
+0UT & PACKET
L4 CSURODE sOMLY DO ENVELOPE STUFF IF IN WODE 4 OR GREATER
CrI MODE4 3CHECK IF MODE 4
SN2 EOL.LK +NOT HODE 4, FROCEED AS NORMAL

FUsSH H :SAVE HsL  IT HAS THE DISPATCH ADURESS
CALL  DECNET 7IF SOMETHING THERE, SEND IT OUT
PO H sNEED HiL AGAIN

+OTHERWISE, CTY'S EOL FLAG
+BUT FIRST SEE IF THIS IS A REPEAT
EOL.LKS LDA RFTON  3GET THE REFEAT FLAG
ANA A $5ET THE FROCESSOR FLAGS
JHZ RFTRTH  +GD BACK 7D THE REFEAT FUNCTION S0 THAT HE CAN FROCEED

LE4 EOL sGET VALUE OF EOL FLAG
OkA f #5ET FLAGS..I5 EOL SET?P
Jz HULLW  sREMAIN IN NULL JOB LOOF IF HOT SET

tELSE GO PROCESS 4 COMMAND
FCHL fRETURN TO COMMAND IN TTY INPUT. OR DECOLE



VER 642 K510 COMSOLE PROGRAH
HCORE . K80

1074
1075
1074
1077
1078
1079
1080
1681
1082
1083
1084
1085
1086
1087
1008
1089
1690

001222
001233

f01224
001227

001232 3

001235

(01249
001241
001242
001245

(01244
001247

257

107

032
267
2

423

ke
3z

210
227
220
344

203

004
049
021
003

CROSS - MICRO FROCESSOR ASSEMBLER A(31) 3-MAY-79 14150 PAGE 3-25
$XTYFEIN COMHAND LECODER AND DISPATCHERE

+SETTL  XRTYPEIN COMMAND DECODER AND DISPATCHER¥R

ICODES  XRA
Hav

LXI
LHLD
CALL
JC

f
B:4

+ZERD QUT THE ACCUM
PAND ZERD OUT THP LOCATION

[ CHOLST #°D0,E® NOW POINTS TO COMMAND LIST CHARACTER PAIRS

FIRST
FNDARG
HORML

i'HsL" NOW POINTS TO FIRST CHARACTER TYPED AS COMMAND
FIRST GO CLR ANY LEADING SPACES OR TABS FROM COMMAND LINE
+IF AT END-OF-COMMAND, ITE A NULL COMMARD

7H0W BEGING COMMAND LOOK UP LOOF... °HsL® POINTS TO FIRST COMHAND CHAR.
PWHILE *D.E* POINTS 7O FIRST CHAR IN THE LIST OF ALLOUABLE COMHANDS

NCOBLY LDAY
OrA
JZ
IR

CHP
2

i
A
HAMELC
[

i
FTCHL

FCMD LIST CHAR TO ACCUH

#15 THIS A ZERD RYTE®?

$IF YES.END OF LISY

$HRILE YOU R AT IT UPDAT CMD LIST PNTR

sLOMPARE OMD LIST CHAR WITH TYPED LHAR.
#1F THEY WATCH, BR TO "HTCHL®



VER 6.2 K510 CONSOLE PROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-7% 14150 PABE 3-24

HCORE . H80 FXTYPEIN COMMAND DECODER AND DISPATCHERXY
109 PHERE JF N0 WATCH. . UPDATE CHD LIST PNTR TO START OF MEXT COMMANL.
1093 THEN CHECK IF TRIED ENTIRE LIST YET..
1094 7 IF TRIED EWTIRE LIST, REPORT COMMAWND ERROR AND BACK TO MULL JOE LOOF,
1095 #IF NOT TRIED EMTIRE LIST YET, LODF BACK ANDN TRY SOME MORE
1096 001232 223 HISS2T INX 1 FEBUMF PNTR PAST GECOND CHAR OF CMD
1097 001253 423 INX I iBUMF FAST THE DISPATCH ALDR
1098 (01234 (23 INX I
1099 Q01235 004 IR k iUFDATE NUMBER OF °TRIES®
1100 001256 207 240 002 JHF DCODL  3IF NOT» JUMP BACK AND TRY AGAIN
1161
1102 #1F FALL T0 HERE» WAS ILLEGAL COMMANED.. CLEAR REST
1103 #UF TO EOL,.. TYPE ERROR MESSSAGE AND BACK TO NULL JOB LODP
1104 yFIRST GTEF IS CLEARING BAD COMMAND FROM COMMAMD BUFFER
1105 001241 NYMDC: FPLINE CHMDNG  sCOMMAND NO GOOD
(1} Q01261 337 RET 3 $FRINT LINE OF CHARS
{1y 01242 026 0F7 +ALDR  CHONG  §BUFF TO PRINT
1104

1107 Q01264 303 151 03

|2

JHF HHERR  3AND BACK TO PROMPT..
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HCORE . HE0
1107
1110
1t
1112
1113
1114
115
1114
1117
1118
1117
1120
1121
1132
1122
1124
1125
1124
1127
1128
1139
1130
1A
1132
1}
1133
1134
{1)
4
1135
1134
1137
{1
1138
1139
1140

KS1G CO

001267
001271
601372
001273

001274
(1277
001302

01305
401310

001313
001116

00132t
601321
001322
(01323
001323
001326
001330

001331
D0133L
001332
001335
001328

NSOLE PROGRAH

33330

007

Lot
e
g 1
(=]
el
et

344 911 003
A2 3% 002

35 023 003
302 335 001

041 244 004
042 342 040

S 216 030
031 000

072 0E 40

332 035 003
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RRRRCTY SERVICE®w®R

SBTTL ¥REACTY SERVICENRRR

¢#CODE ENTERED FROM THE WULL JOE LDOF WHEMEVER WE ARE IN USER MODE(HODE 33
+LODE CHECKS TO SEE IF CHAR IS AVAILABLE FROM THE 10:% ALSOD IF KEEP ALIVE
sCOURT 15 ACTIVE. WE ALSD CHECK FOR REROOT REGUESTS (AS IN 20 SYSTEM HONITOR'S

i 'BUGHALTS®)

LIVELDS IM
ANA
PUSH
cr

SHETS  #SEE IF INTERRUPT FRON THE 10 IS FENDING

& SET CONDITION CODES

it iSAVE FLAGS FOR & LITTLE BIT

CHRRDY #IF PLUS, A CHARACTER IS READY, GO PROCESS

FFIRSTs WE GNLY WAMT TO CHECK THE KEEP-ALIVE COUNTER EVERY SECOND,
iFIRST WE WILL CHECK QUR COUNTERS AND SEE IF TIME TO CHECK KEEP-ALIVE DATA

Fop
ce
JZ

CALL
JNZ

Pal FGET FLAGS BACK
FAKLIT §IF TYPED A CHAR, THEN DOWN COUNT FOR TIME WASTED
CHRKA  #IF ZERDs DD WHAT HUST BE LONE

DTIME  sALWAYS DD IT AT LEAST ONCE
MULLY  §IF NOT ZEROs IT HASN'T BEEN A SECOND YET. BACK WULL

FWHEN 7OU FALL TO HEREs IT IS TIME TO CHECK FOR °KEEP-ALIVE® OR *RELOAD®

CHERAD LXI
SHLE

TNTON
RST
il
EXAN
CALL
+ARDR

-
I
T

INTOFF
RET
LoA
RaL
JC

HeKFAINI #FIRST WE MUST RESET OUR MAJOR LOOP COUNTER
KATINI FEACH NUM IN THIS LOC .EQ. .444 SECONDS BETHEEN CHECKS

sO0K'T FRINT THIS CRUD
2 #G0 SET INTERWAL HODE
N0 TNTERRUFTS
3 W05 MEMORY LOC 31 HAS THE INFORMATION
EXANSH +AND D0 EXAM ASSUMING SHORT ADDRESS
i +ADDR TO BE ZAPPED PASSEL AS TRAILING ARG
10K INTERRURTS

+ INTERNAL WODE OFF NOW

& GO EXIT FROM INTERNAL MODE

ERBUF43 GRAR THE RELGAD BITS.. WE CERTAIMLY HEED THOSE
+"FORCEDN RELOAD® SHIFT INTO CARRY

FRELDAD $IF *RELOAD® SET» GO EXECUTE A RELOAD
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FRERCTY SERVICEX#X

HCORE  HBO

1142
1142
1144
1143
1144
1147
1148
1149
1150
1151
1152
1133
1154
1155
11536
1137
1158
1139
1180
1141
1142
1143
1144
1165
1166
1147
1148
11469
17
1un
172

401341
001342

01343
301350
001351
001353

001354
001355
001336
(01340
001381
(01354
001344

001371
401374
01377
001400

001403
001404
001406

001411
001414
H01415
001417
001430

001423
001424
001427
001432

001433

001434

027

322

[LE AP

072
127
144
137

172
057
348
263
042
323
372

041
07z
274

47
i

147

gud .

175

46 3

157
303

052
033
G4z
175
264
31

004

340

250
013

130

001

040

001

040

00l

340

040
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iNOW SEE IF KEEP-ALIVE ACTIVE
RAL i '"REEF-ALIVE® BIT INTO THE C-BIT
JNE NULLJ  #IF ITS NOT SET. GO BACK TO MULL JOR

sREEFING & WATCH ON THE KEEP ALIVE COUNT...BLINKY LIGHTS
LA STATE  #GET CURRENT STATE OF THE LIGHTS
oY I $5AVE IT JUST FOR A LITTLE BIT
ANI §THSK  #CLR THE 'STATE® LIGHT FROW THE CURREMT SELECTIONS
HOV Esh 1ANDI NOW SAVE THIS LITTLE BIT IN A REGISTER

MOV el +GET BACK THE ORIGINAL *STATE®

CHA #'BLINK®
NI STBIT  #0NLY WANT TO BLINK THE SINGLE LIGHT
ORa E sTHROW IM THE PART THAT IS AS WAS..

5TA GTATE  #PUT THE WHOLE MESS BACK: THE NULL LOGF WILL BLINKY
oyt LIGHTS BLINK THE LIGHTS HERE
JH NULLJ  3AND IF WINUS, WE ARE °SHUTING DOWN®» LET LIGHTS B0

PWE DID AN EXAN 31 A VERY SHORT TIME AGD, SO THE EXAMINE BUFFER SHOULD STILL
tHAVE A VALID "KEEF-ALIVE® UPDATE COUNT IN IT

LAI HsKACNTR $GET FOINTER TO THE PREVIOUS *KA® COUNT

LDA EMBUFHL #GET WHAT SHOULD BE AN UFDATED *KA' COUNT

CHF f $COMPARE BETTER BE DIFFERENT

JZ DIEING +IF SAME, GO SEE IF CPU IS REALLY DIEING
$FALL THRU IF THE COUNTS WERE DIFF..SAVE THE NEW COUNT

Hov e iMEW COUNT GOES TO RaM» DVERWRITES THE OLD

CLRE  DIECHT +CLEAR THAT DIE COUNT

JHF RULLY  #BACK TO THE HULL LOOF

sROUTINE FOR WHEM DOING CTY DUT PUT THE LIGHTS STILL BLINK AT A REASONABLE
iRATE
FARLITY LHLD  RATIWL SBGET CURRENT COUNT FOR BETWEEN THE LIGHTS
Koy sl #GET LO ORDER PIECE
ANI “0374  STHEEK LITE COUNT. CAUSE OUR TYPING MEGGED UF TIMER LOOP
MOV LsA iFUT LD ORLER PIECE BACK(MASKING .EGV, 70 SURTRACT 100}
JHF ITHI  3AND PROCEEL
fROUTINE TO DOWN COUNT KEEF ALIVE COUNTER
ITIHE: LHLD  KATIML SGET A 14-BIT WINOR LODP COUNTER
ICx H $DECREMENT THE COUNTER
OTHID  SHLD  KATIMD +AND PUT IT RACK
MOV Arl #NOW CHECK THE COUNT FOR LEQ. ©
R4 H #*0R* HI PIECE WITH THE "LO® PIECE
RET
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HECORE . K30 FKRECTY SERVICERRRX

116 $ROUTINE T0 ENTERED WHEN THE *FORCE RELDAD® BIT HAS BEEN SET BY A RUNNING
1187 yFROGRAM IN THE K510
1188 001433 FRELODALZ CLRE  NOPNT  :CLEAR THE NO FRINT FLAG
1189 001437 FLINE FRCMSG 3PRINT MESSAGE TO INDICATE THE FORCED RELOAD
1y 001417 337 RST 3 iPRINT LINE OF CHARS
11y 001440 336 037 JAIDR  FRCMSG  §BUFF TO PRINT
1190 001442 074 002 HVI fis? +BIT 34 IS THE APFROFRIATE GUY ON 4 FORCED RELDALD
1191 001444 062 233 040 5TA GOCODE §SET BIT IN THE BOBG RAM BUFFER
1192 001447 333 300 M RUNFF #NOW SEE IF WE MUST HALT THE PROCESSOR
1193 001451 346 010 ANT “010  #WE DID NOT INVERT SIGNAL.O=HALTEDs 1=RUNNING
1194
1195 G01453 INTON +DONT PRINT WHAT HAPFENS TO THE HALT
{1y 001433 327 RET 2 #G0 SET INTERNAL HODE
1196 001434 304 207 017 CNZ HACHD  3MAKE SURE THE FROCESSOR IS STOFPED
1197 001457 INTOFF 10K TO PRINT NOW
(1) 001437 347 RST & #G0 EXIT FROM INTERNAL HODE
1198 001440 072 254 040 Lia SECRET  #SECRET LOCATICH
119% 001463 247 ANA A +5ET BOBO FLAGS
1200 001464 302 235 001 JNZ REINI  #IF FLAG SETs WE WILL NOT DD AUTO RELOADS
1201
1202 001467 021 004 002 LXI [b701004 sFOINTER TO THE HOMITOR FRE-BOOT
1203 001472 315 246 022 CALL  FILEINIT #GO READ IN THE MONITOR PRE-BOOT
1204 001475 332 231 (32 JC L.BTERR #IF ERRORs FATAL OUT
1205
1206 001500 041 001 000 LXI Hel $ND ERRs NOW GO START THE MICRO-CODE AT LOC 1
1207 001503 313 215 014 CALL  SW1.3  35TART MICROCODE, ADDRESS PASSED IN Hel
1208 001306 LONG.DELAY 2 JGUARANTEE THAT THE *SH 1" HAS TINE TO FINISH
{1y 001506 041 220 001 LXI He200, % 2 §SET UP THE TIMING COUNT IN HeL REG
(1) 001511 315 134 014 CALL  LTLDOP :4ND GO DELAY ABOUT 1 SECOND FOR EACH (300 COUNT)
1209 001514 313 355 021 CalL  BT.GO1 +NOW FIX PARITY AND OTHER THINGS THAT WE BROKE
1210 001517 315 33 021 GAL INFOBT #AND PASS THE SOURCE OF THE PRE-BOOT IM HOS MEM
1211
112 001322 315 263 021 CALL  LE.GOL  +AND GO EXECUTE THE B0OT CODE
1213 001523 303 335 001 JHF NULLJ  #AND BACK TO NULL JOR
1214
1215 001530 041 257 040  DIEINGY LXI HsDIECNT $GET THE NUMBER OF CONSECUTIVE °ND CHANGES® IN Ka CNT
2146 001533 044 IR # i INCREMENT
1217 Q01534 174 Hov sl $GET COUNT INTO ACCUM
1218 001535 176 043 CFI KATINX NOW SEE IF OFFICIAL DEATH
121% 001537 372 335 001 JM NULLJ  #IF WOT YET, GO BACK AND WAIT FOR HORE
1220

1241 $ELSE, FALL ON THROUGH TO THE RELOAD COIDE
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HLORE . HBO

FRe T I O ]
[ NI ORI SN
o LN e el

Pt Bt et el

%

o

1227
)
{1

1239

1230
§Y

1331

1232

1233
89
{1

1214

1235

1236
237

1238

1239

1240
{1}

1241

ot
Tt
[
[

001542
001544
(01544
001546
001347

001551
001551
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KRHRCTY GERVICEXXRX

337
331

001352 315

001355
Q01556
001356
001561
001363

001564
001564
401571
001574
0015377
001377
01600

313
071
373

074
042
35
33

367
303

037

216
000

0ol

235

043
164

33

017

030

440

017
017

001

fROUTINE ENTERED WHEN THE *KEEP-ALIVE® COUNT DOES NOT CHANGEs AND WE
$ISSUE A RELDAD' BECAUSE WE BELIEVE THAT THE PROGRAN RUNNING IN THE KS10

iHAS DIED
CLRR
CLRB
PLINE
RST
+ADDR

INTON
RET
CALL
LI
EXAM
CALL
+ADDR
£l

KUl
8TA
CALL
CALL
INTOFF
kST
JHF

NOFNT
DTECNT
KAMSE
3
KAMSE

a
ES

HACHT

71
EXANSH
71

frl
GOCONE
EXINTH
COCHE

&
NULLJ

iCLEAR THE ND PRINT FLAG

ANI RESET THE DIE COUNT

iFRINT MESSAGE TO INDICATE KEEP-ALIVE FAILURE
iFRINT LINE OF CHARS

iBUFF TO PRINT

PIONT PRINT ANY OF THIS STUFF

G0 SET INTERNAL MODE

sFIRSTy STOP THE MACHINE

iNO INTERRUFTS, TILL THE EXAMINE IS COMPLETE
sEXAMINE THE INSTRUCTION IN 71

FAND DD EXAM ASSUMING SHORT ADDRESS

yADDR TO BE ZAFPED PASSED AS TRAILING ARG
#0K TO INTERRUPT NOW

sKEEF ALIVE CODE IS A 1

#5AVE FOR PASSING TO K519

$HOW GO EXECUTE LOC 71 IN PAGE O OF MONITOR SPACE
fLET THE PROCESSOR RESUME

#HAY RESUME FRINTING THIS STUFF

#60 EXIT FROM INTERMAL MODE

FAND BACK TO MULL JOB
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HCORE. . HBO FXCOMMANTT LECGDER CONTINUEDNX

1243 +SBTTL  KXCOMMAND DECODER CONTINUEDRY

1244 sCONTINUE COMMAND DECODER.vseus

1245 $HERE IF FIRST CHARACTER MATCHEDLSEE IF SECOND CHAR MATCHED.

1246 901407 043 WITHLS INX R # INFUT BUFFER NOW FNTS TO SECOND CHAR TYFED

1247 001604 032 LbAX D ACCUM GETS SECOND "EXFECTED® CHAR FROM COMMAND LIST
1248 001603 276 CHF H iNOW. DOES SECOND CHARACTER MATCH??

1249 001406 112 215 002 JI MTCHZ  3JUMP IF YESs SECOND CHAR MATCHES.,

1250

125 fHERE IF SECOND CHARACTER DID NOT MATCH.RESET *HsL® & GO BACK TO TRY AGAIN
1252 ODlall 033 ICX H RESET “HsL® '

1353 001e12 303 252 002 JHF HIGEZ  +AND CONTINUE PROCESSING

1234

1255 $GET T4 HERE IF SECOND CHARACTER MATCHED

1236 001al5 022 MICHZT INX 1 1UFDATE PAST 2ND CHAR

1257 001516 043 INK H iUPDATE BUFFER POIMTER

1258

CALL  SEPCHR sGET RID OF SEPARATORS

Led
foy
hn
3
P
(41}
>
Lad
Cnd

1259 0014617



VER

1261
1262
1281
1264
12465
1286
1267
1248
1269
1279
1271
1272
1272
1274
1275
1374
1277
1278
1279
1280
1281
1282
1783
1384
1283
1284
1287
1288
1289
129¢
1291
1292
1293

1294

6.2
HCORE . HBO

? K510 CONSOLE FPROGRAN

001632

001623
00162

001627
601430
001621
001632
001635

001634

001637
Q0142

001645
001450

001451

0014654
00145
(01440
001661
B0ias2
Q01462
001464
0014843
001666

FHCOMHAND DECODER CONTINUED¥X

G42

Lond b
Land <

134
043
136
041
3435

344

000
K

i3

040

003

040
003

040

020

040

040
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7"HeL® SHOULD NOW POINTS TO THE CHD BUFF
#*IHE® NOW FOINTS TO THE DISF ADDR
s0R ELSE TO "EOL® CHAR IF CHI' HAS MO ARGS.. ANYTHING ELSE IS COMMAND ERROR

SHLD

HOv
XCHG

Hov
INX
Hov
LXI
PUSH

+ARG1
Ak
Epﬁ

H
I:H

Hs NORML

i
23

+5SAVE 'HsL* POINTER TO FIRST ARG.

sNOW LOAD ACCUM WITH NUMBER °TRIES® TO FIND WATCH
fDISF POINTER NOW TO "HsL®

SET LOW ODER HALF OF *TABLE ENTRY® INTO °E*

i BUMP POINTER

+SET HIGH ORDER HALF OF "TABLE ENTRY® INTD '@V
+5ET A RETURN VALUE

+AND FLACE ON STACK FOR RETURNS

$PIECE OF CODE TO SAVE EACH COMMAND DISPATCH ADDRESS IN THE RAM BUFFER
50 THAT THE REPEAT FUNCTION CAN DISFATCH THRU THE LIST WITHOUT DECODING
FTHE TYPED IN COMMAND STRING AGAIN..

ANA
574

17
o

LIA
ANA

r7
Ll

LLHLED
KoV
INK
oy
INX
XRA
CHA
HoV
SHLD

A
78007
CHIGO

CHIG, .
A
RFNEY

RPLST
Hsli
H
HeE
H

A

Hrd
RFLST

fCHECK IF THIS IS RF COMHAND..IF YES MUST
$GAVE WHICH COMMAND IS BEING EXECUTED
+JUMP 50 THAT CHMD LST BUFFER ND CHANGED

$GEE IF THIS IS THE FIRST COMMAND IN A LINE
$5ET FLAGS
iIF IS THE FIRST COMMAND, RESET REFEAT BUFFER POINTERS

#GET POINTER TO CURRENT FREE BUFFER LOCATION
#SAVE HI ORDER PIECE OF DISPATCH ADDRESS
yUFDATE MEM POINTER

#5AVE LD ORDER PIECE OF DISPATCH ADDRESS
sUFDATE FOINTER TO FIRST FREE..

iCLR ACCUH

+IN ORDER TO HAKE IT -1

$5ET -1 AS END-OF-LIST INDICATOR

AN RESTORE THE FOIWTER
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HCORE HBO

1296
1297
1298
1299
1300
130
1362
1363
1304
1303
1306
1367
1308
130%
1210
13
1312
1313
1314
1315
1314

001471

Go1672
461675
01476

001701

001704
001705
001704

001711
001712
001714
001715
001714
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K¥COMMAND BECODER CONTINUEDE

53

Ha

174
627
332

174
344
147
181
1

344

032

003

003

2 032

FCONTINUE THE RISPATCH

CHOGD:  XCHG $SET "TABLE ENTRY' INTO °*HsL®

1AND DISFATCH TO ACTUAL COMMAND CODE
CALL  EOCML  s5ET *C-BIT® TO BAY END-OF-LINE IF TRUE
FUSH  PSU iSAVE STATE OF PROCESSOR FLAGS
CNC REWARG 2IF WO C-BIT. CHD HAD ARG..HUST REREMBER IT

sFINALLY SEE TF COMMAND REQUIRES &N ARG
JNC CMDGDY +IF REGUIRES MO ARG, GO GO GO

sFALL HERE IF COMMAND HAD NO ARG, .SEE IF IT SHOULD HAVE HAD ONE
MoV fArH #GET HI ORDER OF DISF ADDRESS
RAL $SHIFT HI ORDER BIT (BIT15) INTOD THE C-BIT
JC RRARG  #WELL IF SET, IT NEEDED ARG.. REPORT THAT HAD HONE

ELSE ALL OK.. CLEAR BITIS IF SET AND PROCEED

CHDGO9: MOV AsH iHI ORDER TO ACCUM
ANI "0177  SCLEAR BIT 15 NO MATTER WHAT
MoV Hedt #FUT HI ORDER BACK
FOp Pal #GET THE PROCESSOR FLAGS BACK
PCHL $ADDR TO PC TAKES THE DISPATCH
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HCORE . HBO #XCOMMAND [DECODER CONTINUEDkk

1318 tROUTINE 7O REMEMEER IF COMMAND HAD AN ARG..USED BY REPEAT FUNCTION
1319 001717 345 KEWARG: PUSH  PSW 1SAVE FLAGS

1320 001720 072 000 040 LDA TBODT  sSEE IF THIS WAS A REPEATy IN WHICH CASE, DD HOTHING
1321 001723 247 ANA & 1SET CPU FLAGS

1322 001724 712 342 002 JI REMART §IF WAS Ry GET OUT

133

1324 001727 345 FUSR H $ANDI SAVE RISPATCH ADDRESS

1325 001730 052 211 040 LHLE  RPLST  #BET THIS DISPATCH FROM REFEAT LIST

1326 001733 033 Icx H +BACK UF ADDR FOINTER TO POINT

1327 001734 033 Iex H i HI ORDER FIECE OF ADDRESS

1228 001735 176 HOV fish #iNOW GET HI ORDER FIECE INTD ACCUM

1329 0017386 386 200 ORI "0200  #ADD SIGN BIT TO REWEMBER ARG

1330 001740 167 Hov Hsh iNOW FUT IT BACK

1331 001741 341 FOF H +RESTORE DISPATCH ADDRESS

1332 001742 341 REWARL: POP ] AND RESTORE C-BIT FROM PREVIOUS *EOCHML®

1333 001743 31 RET AND RETURN
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HCORE. K80

1335
1334
1337
1338
1339
1340
1541
1342
1243
1344
1343
1344
1347
1348
1349
1350
1331
1352
1353
1354
1355

th

89
1386
1357

001744
001747
061750
001751

001752
001753
001734
201761
001763

001768
001771
061774
401773
002000

402001
002001
402002
002004
002007
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¥¥COMMAND DECODER CONTIHUED%

041
174
075
167

073
a7z
315

e
By
o

Cnd 5 42> WD gt
[l B 4 -]
et P Cad Pl Ked

337
021
052
351

204
7

222

051

223

227

037
350

004
003

002

002
040

040

sTHIS IS *NORML®s FOR NORMAL RETURNS.. IT SETS UP FREVIOUS POINTERS
#AND THEN GOES BACK TO FROMPT
NORML: LXI HaEOL  #GET PNTR TO COMMAND COUNT
MOy frld +COFY TO ACCUM
S A sDECREMENT 1T
Hov Meh #FUT BACK WHERE U GOT IT
1IF COUNT WAS DOWM 7O ZEROs THEN RESET IT
ICk A #IF COUNT WAS ZERD, THIS MWAKES IT NEGATIVE
JH MORDIS #IF EDL HAS GONE WINUS» TAKE HORMAL DISPATCH
CALL  FXMXT  3OTHER WISE BE CLEVER & CRYPTIC
CLRR  ERRCD  7AND CLEAR ERROR CODE
LXI HsDCODE 3FIX HoL FOR NORMAL NULL JOB

JHP i PAND FINALLY. ALL ELSE GOES TO NULL LOOF
FXNKT: LHLD  ARGL  #GET CMD PNTR

INX H sUPDATE 1T PAST THE CURRENT EOL CHAR(s OR CR-LF)

SHLD FIRST  #FIX CURRENT CMD LINE PNTR
RET AN THATS ENOUGH FOR NOW

sCOBE FOR BUFFER OVER FLOW

EFOVR: FLINE BV # "BUFFER OVERFLOW
RST 3 iFRINT. LINE OF CHARS
JBODR B iBUFF TO PRINT

NORDISS LHLD  NOREND $GET THE CURRENT DISPATCH ADDRESS FOR NORMAL ENDS

FCHL AND GO
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HEORE KGO KXCOMMAND DECODER CONTINUEDRR

1359 »SUBROUTINE TO FRINT A SINGLE CHARACTER..

1346 iCHARACTER TO BE PRINTED IS PASSED IN THE ACCUM..

1361 IF THE UART GHOULD' FAIL AND WEVER REACH THE TRANSMITTER READY STAT
1382 iTHE 8080 WILL HANG IN THIS LOOF FOREVER TRYING TO PRINT

1363 002010 345 FCHR?  FUSH P 15AVE CHARACTER ON THE STACK

1384 002011 072 120 940 LEA NOPNT  #GET NO PRINT FLAG

1365 002014 287 ORA A 15 IT SET??

1366 002015 212 022 004 JZ FOHRO  #IF NOT CONTINUE AS NORMAL

1367

1368 002020 361 FOP FSH sIF IT I5,.NO FRINTING

1369 002021 31 RET 50 RETURN

1370

1371 002022 072 247 040 FCHROD LDA CSLMDDE $GET CURRENT KLINIK LINE WOBE

1372 002023 376 020G CPI MODE4 715 THIS APT HODE??

1373 002027 302 057 004 JNZ PCHRY  3IF NOs PRINT

1374

1379 HERE IF DOING AFT AND MUST MERELY STACK CHARS TO BE ENVELOPED AND SENT OUT
1376 A LITTLE LATER. THE CHARACTER TO BE STACKED IS SITTING ON THE TOF OF THE
1377 i STACK

1378 002032 Jal FOF =t iN0W GET THE CHARACTER THAT WAS STACKED
1379 002021 345 FUSH H FHUST SAVE HsL IN HERE

1380 002034 052 352 (40 LHLD  ENVPNT #GET THE FOINTER TO THE ENVELOPE

1381 002037 147 Mo Mish #PUT CHARACTER INTD THE BUFFER

1382 002040 042 TN H #sUFDATE THE POINTER

1383 002041 046 000 HVI K0 #GUARANTEE LAST BYTE IS A ZEROD

1384 002043 042 332 040 SHLIY  ENVPNT 3PUT IT BACK WHERE U 60T IT

1385 002046 341 Fop H #AND RESTORE REG

1386 002047 376 015 CF1 CROHR - #IF WE ARE BUFFERING A CHs WUST SET THE FLAS
1387 002031 300 RNZ iIF NOT & CRy JUST LEAVE

1388 002052 042 232 040 5TA MAILFG +ELSE SET THE FLAG

1389 002055 311 RET PAND OUT

1390

1391 002056 345 FCHRIZY FUSH  PSW iCHAR ON STACK FOR A BIT

1392 002037 333 201 PCHR1: IN CTYCTL #GET UART STATUS

1393 002061 346 001 ANT 1 +CHECK BITS 7O SEE IS XMITTER READY??

1394 002043 312 037 004 JZ FCHRL  #JUMF BACK IF NOT READY YET

1395

1396 iNOW,BEFORE FRINTING» SEE IF NEED 7O TYPE TO KLINIK LINE TOO.

1387 002066 672 247 040 LhA CSLMODE #GET CURRENT KLINIK LINE MODE

1398 002071 376 010 Crl +HODEZ  SKLINIK IM PARALLEL HOLE??®

1399 002073 302 113 004 JNZ PCHROV IF NOT» JUST GO PRINT

1400

1401 sFALL THROUGH IF NEED RLINIK TOO

1402 002076 333 203 PCHR2E TN REMCTL $GET KLINIK UART STATUS

1403 002100 344 001 ANT 0 #CHECK THE READY BIT

1404 002102 312 074 (04 J2 FCHRZ  +IF NOT READYs GO BACK ANDI TRY AGAIN
1405 002105 341 poF FSH $GET CHAR OFF STACK WHEN THINGS ARE READY
1406 (02106 323 202 ouT REMDAT 3PRINT CHAR ON THE KLINIK LINE

1407 092110 323 00 ouT CTYDAT #PRINT ON CTY

1408 00N142 31 RET +ANI BACK TO CALLER

1409

1410 002113 361 PCHROV: POF Fol sFINALLY READY..GET CHAR FROM STACK
1411 002114 323 200 ouT CTYDAT 3SEND CHARACTER

1412 002116 311 RET $AND RETURN



VER 4,2 KS10 CONSOLE PROGRAM

HCORE . MBO

1414
1415
1416
1417
1418
1419
1420
1421
1432
1423
1424
1425
1434
1427
1428
1429

002117
002120
002121
402122
002123
002124
002126
002130

042122
002134
002136

141
174
042
343
363
333
144
32

3461
323
3

203
001
124

004

CROSS - MICRO PROCESSOR ASSEMBLER &(31) 3-MAY-79 16150 PAGE 3-37
KACOMMAND DECODER CONTINUEL®X

iSUBROUTINE KCHR. FOR PRINTING A SINGLE CHARACTER ON THE RLINIK LINE DMLY
iPARTICULARLY USEFUL FOR THE "¥NA" AND °PUi' HESSAGES

#CHARACTER TO BE PRINTED CAN BE A TRAILING ARG: OR YOU CAN CALL THIS ROUTINE
iIN THE WIDDLE AND PASS THE CHAR TO BE PRINTED IN THE ACCUM

KCHR?  XTHL

MOV Arl
IRX H
ATHL

KCHRG: FUSH  FSH
KCHRLY 1IN REMCTL

ANI 01

JL KCHR1
FOF ol
out REHDAT
RET

1SWAF STACK TOP WITH HsL

#GET THE TRAILING ARG FROM PROM

sUFDATE RETURM ADDRESS PAST THE TRAILING ARG
#PUT THE RETURN BACK ON THE STACK

iSAVE THE CHARACTER JUST FOR & LITTLE BIT
$GET KLINIK UART 5TATUS

$SEE IF UART IS READY

sLOOF TILL IT IS

+READY NOW» GET THE CHAR OFF THE STACK
FSEND TO UART
1ANI BACK TO CALLER



VER 4.2 K510 CONSOLE FROGRAM
HCORE . HBO

1431
1432
1433
1434
1435
1434
1437
1438
1439
1440
1441
1442
1441
1444
1445

002137
(02140
002143

002144
002143

002144
(02147

002130
0021533

YxCOMMAND DECODER CONTINUEIHY

342
313
343

032
023

247
Ky

35

030 033

123 064
144 004

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-HAY-79 14150 PAGE 3-38

+GUBROUTINE KLIME. FOR FRINTING A LINE OF CHARACTERS. A TRAILING ARG
sPOINTING TO THE STRING TO BE PRINTED I5 USED. *\' MEANS <CR-LF%.

KLINE: XTHL
CALL
ATHL

KLINELS LTAX
IHX

ANA
RL

TARGL

I

$SWAF STACKs GET FOINTER TO TRAILING ARG 7O HsL
+GET POINTER TO ARG INTO DoE
+FIX RETURN ADDRESS

iGET FIRST CHAR INTD ACCUM
UFDATE THE CHARACTER POINTER

fWELL THEN» GEE IF CHAR IS 0» MEANING END OF STRING
$0UT IF YES

$WELL THEN » MIGHT AG WELL GO PRINT THE THING

CaLL
JHF

KCHRO

KLINEY

iG0 PRINT THE CHARACTER
+AND WHEW RETURN, GO FETCH UF THE NEXT CHAR



002156 3

002157

002140
002141

& 002142

002164
02147

002170

02171
302174
002177

fo2202

F 002203

002203
002204
002205
002205
002206
002207

2 X510 CONSOLE PROGRAM
H

CROSS - MICRO PROCESSOR ASSEMBLER 4{31) 3-HAY-79 14150 PAGE 3-3%

¥XCOMMAND DECOLER CONTINUETn

267
310

313
314
303

(2
-y
ot

37

013

317
012
K18

134
174

010
203

140

004

004
004
004

sSUBROUTINE TO PRINT 4 LINE OF CHARACTERS..
iFOINTER 7O THE LINE OF CHARACTERS TO BE PRINTED IS PASSED IN
i'HeL® REGISTER..ND REGISTERS ARE DESTROYED BY THIS ROUTINE
THE ENI-OF-HESSAGE FOR THE LINE OF CHARACTERS TO BE
sPRINTELD 15 INDICATED BY & °00" BYTE AT THE END OF THE MESSAGE TEXT
PLNED  XTHL iREPLACE RETURN..FUT ON STACK

XCHG iTRAILING ARG FROM 'InE® TO "HsL®

PLNLD  HOV fisHl $GET CHARACTER FROM HEM.
INX i #INCREMENT TO NEXT CHARACTER TO BE PRINTED

LR ESLASH 315 THIG A BACK SLASH(ILE. IN-LINE CRLF}
JZ FLN2  JUNP IF YES...

ORA A $15 IT A 00" BYTER??
RZ sRETURN IF LONE

tFALL HERE IF GOTTA REAL CHAR..
CALL ‘CHR #G0 PRINT CHAR IN ACCUM

FLNZY  ©Z CRUFIN sGET HERE ON ZERD FLAG,ONLY IF NEED CRLF
JHP FLNL  +CONTINUE LDOF

#SUBROUTINE TD PRINT A CARRIAGE RETURN-LINE FEED

#NO REGISTERS DESTROYED..JUST CALL TO GET YOUR

+<CR=<LF> FRINTED

+CRLFY  FOP H FHUST FIX THE STACK
CRLFINY FCHAR  CRCHR  sPRINT CARRIAGE RETURN
kST 1 G0 PRINT CHAR IN TRAILING BYTE

+BYTE  CRCHR  sCHAR TO PRINT
FCHAR  LFCHR  SPRINT LINE FEED

RST i 60 FRINT CHAR IN TRAILING BYTE
+EYTE  LFCHR  iCHAR TO PRINT
RET +RETURN



VER 4.2 K510 CONSOLE FPROGRAM  CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PABE 3-40
HCORE . MBO XKCOHNAND DISPATCH LISTHX

1477 +SETTL  ¥XCOMMAND DISPATCH LISTHX

1478 iTHIS LIST CONTAINS ALL CHARACTER PAIRS WHICH ARE CONSIDERED
1479 fLEGITIHATE COMMANDS TO THE K510 CONSOLE

1480 002210 CHDLST:

1481 002210 122 120 +BYTE  “Re’F 3XREFEAT IM FAST LOOPX
1482 002212 140 020 +A0OR  RPCHD

1483 002214 104 116 «BYTE  ‘In’N FRDEPOSIT NEXTX

1484 002214 323 242 JALDDR  BIT1S!ONCHD

1483 002220 104 103 JBYTE  ‘In’C SXDEPDSIT CRAMK

1486 002222 100 216 +ADDR  BITISIDCCHD

1487 002224 104 115 «BYTE ‘T’ 3¥DEPDSIT MEMORYX

1488 Q02226 224 212 +ANDR  BIT1SIDMCHD

1489 002230 114 103 HYTE  ’Ly’C 1¥LOAD CRAM ADDRESSX
1490 0¢2232 331 213 +AIDR  BITISILCCND

1491

1492 002234 114 101 SBYTE  ‘Le’A  s%LOAD HEMORY ADLRESSH
1493 002236 120 213 AIDR  BITISILACHD

1494 002240 104 111 JBYTE  “[n°T  §¥DEPOSIT I/0%

1495 002242 012 213 »AIDR  BITIS!DICMD

1494 002244 114 111 JBYTE  “Ls’T  #¥LOAD I/0 ADDRESSK
1497 002246 125 213 JANIR - RITISILICHD

1498 002230 104 102 «BYTE  ‘In’B  $¥DEPOSIT BUSK

1499 002252 240 011 +AIDR  DRCHD

1300 002254 104 113 «BYTE  “Iy’K  #¥DEPOSIT KONSOLEX
1501 002256 146 213 ADDR - BITIS!DRCHD

1502

1303 002260 114 113 JBYTE  “Le’K #%LOAD AR FOR KONSOLER
1304 Q02262 132 213 +ADDR  BITISILKCMD

1503 002264 105 113 JBYTE  ‘Ex'K FXEXAHINE RKOMBOLEX
1304 002266 031 013 +ADDR  EKCHD

1307 002270 114 106 +BYTE  “Ly’F  SLOAD DIAG FUNCTION
1508 002272 242 214 +ADDR  BITISILFCHD

1509 002274 104 106 JBYTE  ‘In'F  SDEPOSIT INTO DIAG FUNCTION
1510 002276 231 214 JANDR  BIT1S!DFCHD

1511 002300 115 113 JBYTE  “He’K FXMARK WICRO-CODEX

1312 002302 012 220 +ADDR  BITISIHKCHD



VER 6.2 KS10 CONSOLE FROGRAM

HCORE . K8G

1314
1315
1316
1517
1518
1519
1520
1321
1322
1523
1524
1325
1326
1527
1323
1529
1330
1331
1332
1333
1534
1335
1336
15337
1538
1339
1540
1341
1542
1343
1344
1343

002304
002306
002310
602312
002314
002314
002320
002322
0402324
002326

042330
002332
002324
002334
002340
002342
002244
002344
002350
002352

002334
0023556
002360
002362
002364
002346
002370
002372
(002374
002374

125
005
120
N
103
334
124
012
124
104

123
102
110
207
103
164
123
173
123
201

115
225
103
214
103
227
103
164
105
173

115
220
105
014
105
013
105
014
120
014

124
217
101
017
117
417
111
014
113
014

122
003
123
014
110
014
120
013
116
012

CROGS - MICRD PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14350 FAGE 3-41
KKCOMMAND DISPATCH LISTR¥

+BYTE
+ADDR
+BYTE
+ADDR
+BYTE
+ADIR
+BYTE
+ALDR
JBYTE
+ANDR

+BYTE
+ADDR
VBYTE
+ADDR
«BYTE
+AIDR
BYTE
+ADDR
+BYTE
+AIDR

+BYTE
+ALDR
+BYTE
+ADDR
+BYTE
+ADIR
JBYTE
+ANDR
+BYTE
+AIIR

UM

# KUNMARK HICRO-CODEX

RITLS!UNCHD

Fy'E
PECHD
Cy'E
CECHD
Ty'E
TECHD
/T’FF:
TRCHI

Gr'T

1¥PARITY ENARLE®

+KCACHE ENABLEX

1¥1 MSEC CLOCK EMABLEX

1KTRAF ENABLEX

+X5TARTY

RITIS!STCHD

‘Hi 'l
HACHD
Tr'D
COCHD
8y71
SICHD
Bl
GHCHI

'R
MRCHD
'Ts’8
CoCHD
"Cr'H
CHCMD
TP
CPCHD
‘Ey M
ENCHD

FRHALTX

i ¥CONTINUER

+¥SINGLE INSTRUCTH

#¥START MICRO-CODEX

$KMASTER RESETX

+XSTART CFU CLOCKX
+AHALT CFU CLOCKX
s¥PULSE CPU CLOCKX

PREXANINE NEXT%



VER 6.2 KS10 CONSOLE FROGRAM  CROSS - WICRD PROCESSOR ASSEMBLER 4(31) 3-WAY-7% 14150 PAGE 3-42
HCORE. HB0 ¥XCOMMAND DISPATCH LISTHX

1547 002400 105 113 SBYTE  Ey’H FXEXAMINE HEMORYX
1348 002402 024 012 +ADIR  ENCMD

1549 002404 103 11 «EYTE “Es’1  SXEXAMINE I/0%

1350 002406 347 Q12 +ANDR  EICHD

1351 002410 103 102 +BYTE  “E»’C yXEXAMINE CRAM

1552 002412 260 015 +ADDR  ECCHD

353 002414 105 102 JBYTE  ‘Es’B FREXAMINE BUSK

1334 002414 113 011 +ANDR  ERCHMD

1555 002420 105 112 JBYTE  “Es’J sREXANINE CURRENT CRAN INFOX
1536 002422 103 015 - +ADDR  EJCHD

15357

1558 002424 124 122 BYTE "Te’RE $XTRACEX

1359 002426 172 013 ALDR  TRCHMD

1560 002430 122 103 JBYTE  “Re’C #¥FUNCTION READ CRAM CONTROL REGH
1361 002432 017 015 +ADDR  RCCMID

1562 002434 132 113 JBYTE  “Zs'M $XZERD KS10 HOS MEMORYX
1563 002436 064 020 +AIDR  ZMCMD

1564 002440 120 115 sBYTE  ‘Fy’W  7¥FULSE MICRO-CODE..%
1365 002442 247 015 +AIDR  PHCHD

1366 002444 102 124 «BYTE  “Be’T  3¥ROOT 5YSK

13647 0024446 244 021 +ADDR  ETCHD

13468

1569 002430 102 103 JBYTE  “Bs°C $%BOOT CHECKX

1570 002452 3460 025 +ADDR  BCCMD

1571 002454 114 102 SBYTE  ‘Ly’B $XLDAD BOOTH

1572 002456 274 021 «ADDR  LECMD

1573 002460 105 130 JBYTE  E#’X FREXECUTEX

1374 002462 037 217 +ADDR  BITIS!EXCHD

1573 pAZL JBYTE  “Ls’T  sHLAMP TESTH

1376 iZ%i  WADDR  LTCHD

1377 002464 113 114 BYTE  Ke’L sRKLINIRX

1378 002446 245 017 »ADDR  KLCHID



VER 4.2 KE10 CONSOLE PROGRAM  CROSS - MICRO FROCESSOR AGSEMBLER 4(31) 3-HAY-7% 14150 PAGE 3-43
HCORE. N8B0 KHCOMMAND DISPATCH LISTRX

1380 002470 105 122 JEYTE  “Es‘R sXEXAMINE REGISTERY
1581 002472 213 013 +ADDR  ERCHMD

1582 002474 114 122 JBYTE  ‘Ly’R i¥LDAD REGISTER%
1583 002476 300 013 +ALIDR  LRCHD

1584 002500 104 122 JBYTE  “In'K y¥DEPOSIT REGISTERX
1583 002302 110 013 ANDR  DRCHR

1586 002504 115 124 BYTE  “He’T  FEMAGTAPE BOOTR

1387 002506 273 021 «ADDR  HTCMD

1588 002510 104 123 JBYTE 'In’S  3XDISK SELECTX

138% 002312 124 (20 +ADDR  LSCHD

1590 002514 115 123 +BYTE  "Hs’S HMAGTAPE BELECTX
1391 002314 002 02 AIDR  HSCHD

1592 002320 127 110 JBYTE  “S¢'H s¥SHUTDOWNK

1593 00232z 215 017 ADDR  SHCHD

1594 002324 115 102 BYTE  "He'B TXMAGTAFE BOOTSTRAPX
1395 002526 207 022 +ADDR  HECMD

1396 002530 120 127 JBYTE ‘o'W SRPASSWORDH

1597 002332 331 017 +AIDR  PUCHD

1598 002334 124 124 HYTE UTe'T  SKLINIK LINE 7O TTYZ
1599 002336 307 017 +ADDR  TTCHD

16060 002340 126 124 BYTE 'UnfT  SRVERTFY AGAINST TAPEX

1601 002542 014 024 ADDR  VTCHD



VER 6.2 K510 CONSOLE PROGRAH

HCORE .80

1403
1404
1605
1606
1607
1408
1609
1610
1611
1612
1613
1614
1615

002544
002546
0025350
002552
002354
002354
(02560
002562
002564
002564
002570
002572
002574

126
001
130
034
106
303
102
mn
115
147
123
044
000

104
024
041
040
931
223
042
023
115
014
103
014

CROSS - MICRO PROCESSOR ASSEMBLER &(31) 3-HAY-79 16150 PAGE 3-44
KXKCOMMAND DISPATCH LISTH¥

+BYTE
+ADDR
+BYTE
+ADDR
+BYTE
+AIDR
+BYTE
+ADDR
+BYTE
+ALDR
BYTE
+AIDR
+BYTE

W'D $HVERIFY AGAINST DISKX
VECHD

'l DUMMY

Rakx1

‘Fo’l  SXFILEX

BITIGIFICHD

"By’2  XKTENF BOOTCHECK 2k%
B2CHD

"Ma'H  MANUFACTURING MODE
HHCHI

'SyC  $5OFT CRAM ERROR RECOVERY *OM/OFF® SWITCH
SCCHD

0 END LIST MARKER



VER 4.2 K810 CONSOLE PROGRAM  CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14130 PAGE 3-45
HCORE, HBO CHECKSUMS AS COMPUTED BY SPECIAL 10-BASED FROGRAM

1617 +SBTTL CHECKSUMS AS COMPUTED BY SPECIAL 10-BASED PROGRAM
1418

1619 001 +IF TFyFASSH

1620

1621 CHECKSS AIDR O 1FSUEDD BYTES FOR RAM NUMBER 1
1622 HADDR O PSUEDO BYTES FOR RAM NUMEER 2
1623 DR 0 sPEUEDD BYTES FOR RAM NUMBER 3
1624 HAIIR 0 +PSUEDO BYTES FOR RAW NUMBER 4
1625 000 +ENIC

1626

1627

1628 001 +IF IFsFASS2

1629 002575 052 244 CHECKS: .ADDR  CHKSHO JCHECKSUK FOR RAM NUMBER 1
1630 003577 217 301 +ADIR  CHKSM1 SCHECKSUM FOR RAM NUMBER 2
1631 002601 157 340 +ADDR  CHRSMZ 7CHECKSUM FOR RAM NUMEER 3
1632 002507 216 Q04 +ADDR  CHKSKI  sCHECKSUM FOR RAM NUMBER 4
1633 000 »ENDC

1634 +TITLE VER 4.2 KG10 CONSOLE PROGRAM

1633 002605 134 113 123 INIMS! ASCIZ /\KS10 CSL.V6.2\/ FPOMER UF MESSAGE AND IDENTIFIER



VER 6,2 K510 COMSOLE PROGRAM

HCORE. M0

1637
14638
1639
1640
1441
1642
1643
1644
1643
1644
1647
1648
1649
16350
1651
1632
1653
1654
1653
1656
1457
1458
1659

1

002623

002625 2

(02626
002630

002433
002635

002637
002641

002643

002044
0024631

002653
(024355
002640
002461
002661

CROSS - MICRO PROCESSOR ASSEMBLER 4{31)

¥ky MR CND dokx

212

003
204

200
100

356

000
326

014

016

040

032

SETTL %%k “HR® CHMD %%
#THIS CODE PERFORMS THE *MASTER RESET® CO
HRCHD:

XRA& A iSET ACCUN=0

auT CPUCTL 55ET 0’6 7O "RUN,

J-HAY-79 16150 FPAGE 3-46

NSOLE FUNCTION

EXECUTE,CONT®

CALL  CHCMD  sAND INSURE CPU HAS STOPPELL..

+155UE SM10 BUS RESET

MEINT: MVI A5 iBITS FOR *DP RESET®, & "CRAM RESET®
ouy CRECTL  sdkkk 170 WRT 20475 $xkxk

HVI A:"B10000000 sRIT7 FOR RESET

i RESET  FIGSUE RESET.SET

CALL  SHFINI #BET CURRENT PARI

LDA TRAPEN #BIT FOR °CLR TEN
out DIAG  sdkkkk I/0 WRT 20

HVI Es +WILL SET NO BITS
CALL  STATEM #SET THE STATE

JBYTE 7012 30FF THE STUFF WE
EWDCHL FAND OUT
RET +RETURN TO CALLER

CONSOLE MOLE

TY SETTINGS & SET IN &S

INT® SHOULD BE LOW
SThtER et A

IN THE STATE WORD

DONT WANT



VER 4,2 K510 CONSOLE FPROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER &(31) 3I-MAY-7% 14150 PAGE 3-47
HCORE . ¥B0 KKERINTERRUPT HANDLER¥kkX

1461 +SBTTL RREXINTERRUPT HANDLERXdkX

14662 HERE ON INTERRRUFTS..REGS ALREADY SAVED AT *RET" BLOCK

1663 002562 041 206 006 INTRP! LXI HsENDIN $FUSH DUR FAVORITE EXIT ADDRESS OM THE STACK
1664 002665 345 FUSH H i AND WE CAN DO °"RET®'S TO LEAVE ROUTINE
1665 002666 333 201 IN CTYCTL #GET CTY TTY 5TATUS

1666 002670 107 HOV Bsh 1SAVE IT IN THE 'B® REG FOR A COUFLE INSTRS
1667 002671 333 203 IN REMCTL #NOW FETCH UF THE REMOTE STATUS

1668 002673 240 ORA R iANE THROW ROTH STATUS’S TOGETHER

1669 002674 346 070 ANT "070  §ANY ERR BITS SETT?

1670 002676 302 (67 010 Nz TTERR  +G0 TELL ERR IF YES

1671

1672 sFALL THROUGH IF WO ONE IN ERROR. NOW SEE WHO THE CHARACTER IS FROM
1673 002701 170 Hov AsB +COFY CTY STATUS INTO ACCUM

1674 002702 346 002 AN 2 15 A CHARACTER IN THE CTY UART??

1675 002704 302 335 003 JNZ INTCH  5JUMF IF YES. FIND CHARACTER IN CTY UART.
1674

1677 sFALL HERE IF IT WAS A KLINIK CHAR

1678 602707 333 202 IN REMDAT $FETCH OUT THE CHARACTER

1679 002711 346 177 ANL "0177  30FF THE PARITY RIT

1680 002713 107 Moy BsA +MAKE SECOND COPY OF CHARACTER IN 'B°

1681

1682 002714 376 031 CPI CNTLY  #BEFORE DISPATCHING, SEE IF THIS IS °CONTROL-Y*
1683 002716 302 331 005 JNZ KL DSF #IF NOTs DO EVERYTHING AS FER NORMAL

14684

1683 1AHA, 1T WAS A CONTROL-Y..NOW SEE IF IN MM HODE

1686 002721 072 251 040 LI MMFLG  #GET FLAG

1687 002724 247 ANA A +5ET BOBO CONDITION CODES

1488 002725 102 165 032 JHZ MMERRL #IF YES, MM MODE, THEN GO ABORT WHAT EVER YOU ARE DOING
1689 002730 170 Hov AskH #N0W REFLACE THE CHAR WE JUST BOMEED

14690

1691 FELSE FALL THROUGH

1692 002731 052 346 040  KL.DSPY LHLD  MODDIS 3GET CURRENT KLINIK MODE DISPATCH
1693 002734 351 ’ PCHL +DISPATCH TO DO THE RIGHT THING



VER 4.2 K510 CONSOLE PROGRAM
KXXXINTERRUFT HANDLER®X%%

HCORE . ¥80

14%5
1696
14697
1698
14699
1760
1701
1702
1702
1704
1705
1704

002733
002737
002741

002742
002745
002747

402732
02753

1707 00275

1708
1709
i710
1711
1712
1713
1714
s
1714

002756
002740

002761
002763
Q02763
002770

332
346
107

072
346
Hnz

170

-5
3

376
300

315
303

200
177

247
020
373

040

003

(04

034
001

CROSS - MICRO FROCESSOR ASSEMBLER &6(31) 3-WAY-79 14150 PAGE 3-48

CHECK IF WE ARE IN USER HODE

INTCHY IN
ANI
MOV

CTYDAT #INFUT CHARACTER
"0177  #STRIP BIT 8
Esh $SAVE CHAR FOR 2 INSTRUCTIONS

$SEE IF THIS IS MANUFACTURING MODE BEFORE WE CONTINUE

LDA
ANI
JZ

CSLMODE iGRAR CURRENT CSL MODE
+HODE4 +AND SEE IF ITS HOIE 4
CMNBUF  3IF NO» CTY INPUT NORMAL

+FLACE YOU GO IF MANUFACTURING HODE.. CTY CHARS ARE JUST SENT 70 KLINIK

MOV
CALL

fsh 1GRAB CHARACTER TO BE SENT TO KLINIK

KCHRG ~ sONLY ECHD CTY STUFF AGAINST THE KLINIK LINE

sNOW SEE IF THAT WAS A HODE CHANGE CHAR WE JUST SENT DOWN THE LINE

LRI
RNZ

CLRB
CLRB
CALL
JHF

CHTLY 415 IT "CONTROL-Y®
+IF WAS NOT» SINPLY GET OUT

KLNKSW sFORCE RE-EXAMINE OF THINGS

MHFLG  3TURN OFF MANUFACTURING MODE

SETH2  #FORCE KLINIK LINE IMMEDIATELY INTO HOIE 2
REINI



VER 6.2 K510 CONSOLE PROGRAM  CROSS -~ WICRO FROCESSOR ASSEMBLER 4(31) 3-WAY-79 14150 PAGE 3-49
HCORE . MB0 FRLXINTERRUPT HANDLER®:#X¥

1718 $ALS0 STANDARD COMMON ENTRY FOINT WHEN KLINIK LINE PARALLELS THE CTY

1719 002773 MODEZS ‘

1720 002773 (72 156 040 CHNBUF: LDA  USRMD  SGET USER MODE FLAG

1721 002776 247 ANG A 318 IT SET??

1722 002777 170 MOV AsB ;COFY CHAR INTO ACCUM(GET HERE FOR KLINIK OR CTY)
1723 003000 302 277 004 JNZ USER  #JUMP IF IN USER MODE...

1724

1725 $FALL THRU TO HERE IF NOT USER MODE AND WE NEED D0 SOMETHING WITH CHAR

1726 003003 376 017 CFI CNTLD  jCONTROL 0777

1727 003005 302 025 006 NI BKPZ  GJMP IF ND

1728

1729 $ELSE FALL INTO CONTROL-O CODE..STOF THE PRINTER

1736 003010 FCHAR  UPARR
(1) 003010 317 RST 1 iG0 FRINT CHAR IN TRAILING BYTE
(1) 003011 134 JBYTE  UPARR  CHAR TO PRINT

1731 003012 FCHAR  OCHR
{1} 003012 317 RST 1 360 FRINT CHAR IN TRAILING BYTE
(1) 003013 117 JEYTE  OCHR  SCHAR TO FRINT

1732003014 072 120 040 LD4 NOFNT  #GET CURRENT STATE OF *HO PRINT®

1733 003017 306 200 Al “0200 AP PRINT FLAG

1734 003021 042 120 040 §TA NOPNT  $PUT IT BACK

1735 003024 257 WRe A $Z4F CHAR 50 WE CAN EARLY EXIT

1736

1737 003025 176 023 SKF28  CFI CNTLS 315 IT CONTROL-S

1738 003027 314 141 007 z CNTS  §CALL IF YES

1739

1740 003032 176 021 LF1 CNTLR  #15 IT CONTROL-G

1741 003034 302 042 004 JNZ SKF&  iJMF IF NO

1742

1743 §FALL TO HERE IF YESs ZAPP CNTL-Q FLAG

1744 003037 CLRR  STPPD  3ZAP!!

1743 003041 237 XRA A 1CLEAR ACCUM



VER 4.2 K510 CONSOLE FROGRAM

HCORE . MBO

1747
1748
1749
1730
1751
1752
1753
1754
1755

(1)

(1)
1736

1

(1}
1757

(2

{2)
1758
1739
1760
1761
1762
1763
1764
1765
1746
1767
1768
1769
1770
17
1772

003042
003043
003047

003052
003034

003057
003057
003040
003061
003061
002062
0030463
003063
003044
003065
003070

003071
003073

003076
003100

003101
003103

003106
003111

KRYKINTERRUPT HANDLEREXkX

062
176
312

376
302

37
136

317
125

347
002
35

297

376
312

376
310

376
302

(41
064

157
032
363

025
071

160

0063

144

000

034
112
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040  SKF&:  STA RFEND  +ANY OTHER CHARS MEAN END REFEAT LOOP
CFI CNTLZ  sCONTROL Z%?
006 JZ CNTZ  3JHP IF YES
CF1 CMTLU  sCONTROL-UT?
004 JNZ SKF8  #JMP IF NO
sFALL TO HERE TO DO THE CONTROL-U CODE
PCHAR  UPARR
RST 1 160 FRINT CHAR IN TRAILING RYTE
«BYTE  UPARR  sCHAR TO PRINT
FCHAR  UCHR
RET 1 iG0 PRINT CHAR IN TRAILING BYTE
JBYTE  UCHR  sCHAR TO FRINT
PCRLF iAND A CR-LF TO GIVE CLEAN LINE
RST 4
BYTE 2
010 CALL  BFRST  sCLEAR INPUT BUFFER
XRA A FAND SET ACCUM FOR EARLY OUT
SKPB:  CPI CHTLC  sCONTROL-C??
010 JZ CNTC  #JNP IF YES
Cr1 Q.0UT  $SEE IF HUST TAKE A QUICK OUT
RZ iLEAVE IF YES
CF1 COMMA 315 IT A COMNAT
004 JNZ il FIF NOT CONMAs AVOID THIS NEXT COUPLE INSTRUCTIONS
sFALL TO HERE IF WAS A COMMA .
040 LXI HoCMCNT 3POINT TO THE COMMA COUNTER
INR it $UPDATE. . AND' CONTINUE



VER 4.2 KG10 CONSOLE PROGRAH
YRRKINTERRUFT HANDLERk®RY

HCORE . HBO

1774
1773
1724
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787

003112
003114

003117
003121

003124
003124

(03131
003134
002136

376
314

376
314

176

034

225

Ladd

013
223

34 238

052
374
312

206

006

004
340

(06

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-51

iNOT SPECIAL CHAR..PROCESE NORMAL :

Miid

£r1
2

CFI
£z

CFI
tz

LHLD
CF1
JI

CHBCK
EOHRK

CRCHR
EDHRK

LFCHR
EOHRK

BUF.
REOUT
RUR

CONTROL BACKSLASH SHOULD LODK LIKE CRLF
iCALL IF YES

+CARRIAGE RET??
iCALL IF YES

sLINE FEED??
iCALL IF YES

+FOINTER TO FIRST FREE BUFFER FLACE
+RUB-0UT CHART?
# JHF IF YES



VER 6.2 K510 CONGOLE PROGRAM
HCORE . M80

1789
1790
1M
1792
1793
1794
1795
1794
1797
1798
179%
180¢
1801
1802
1803
1804
1805
1804
1897
1808
180%
1810
811
1812
1813
1814
1815
1814
1817
1818
1819
1820
1821
1822
1823
1824
1823
1826
1827
1828
1829
1830
183t
1832
1833

003141

003144
003145
003146

003151
003152
0031534

063157
003160
003142

003143
003146

002171
043174
003175
003177
003202
003203

003206
003207
003210
002211
003212
003213

003214
003216
003217
003221

003222
003224
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KRXXINTERRUFT HANDLERRRX

315

167
043
042

107
326
372

170
326
342

170
313

072
074
376
1z
042
341

341
321
101
361
373
31

376
370
374
360

326
31

040
71

176
in
010
141
120

001
141

141

173

040

006

040

004

004

004

040

004
040

1OTHERWISE 175 A REGULAR CHAR..
#THIS IS DUMB CODE FOR FIRST GO ARDUND
$TYPE-AHEAD WONT WORK

CALL  UP.LD  sCONVERT SO PROGRAM INTERNAL ONLY SEES UPPER CASE

WOV el 1CHAR INTO BUFFER SPACE
INX H 1UPDATE PNTR
SHLI  BUF,  sAND REFLACE FNTR

Hov Bsh +5AVE THE CHAR JUST TYPED
U1 “040  SCHECK IF ITS A PRINTING CHAR
JH NOECH  #IF IT IS NONE-PNT..G0 WO ECHO

MOV AsE $GET CHAR BACK
SUI  "0i76 $IS IT TOO HI TO BE FRINTING CHAR??
JF NOECH  $IF YESy GO NO ECHO

KoV fisB 1GET CHAR BACK AGAIN
CALL  PCHR  sNOW GO ECHO ITsssss

NOECH: LD BFCNT  3GET CHAR COUNT
IR A +BUMP UF
LRI 80. 1700 HANYT?

Jz BFOVR  3JMPF BUFFER OVERFLOW IF YES

5TA BFCNT  sREPLACE COUNT

FOF H iCLEAR STACK OF THE PSEUDO RETURN FIRST
sFALL INTO END INTERRRUFT CODE IF CHAR COUNT 0K
ENDIN: PO H iRESTORE REGS

FOF I

iy B

POF FoH

EI 1 INTERRUPTS BACK OM

RET 1AND OUT

FAND ACCEFT LOWER CASE AS REQUESTED
ur.L03 CFI "0141  LOW CASE "A" O BETTER??

RH 1 IF MINUS, NOT LDW CASE, CONTINUE
CFI "0173  iLOW CASE *Z' OR WORSE??
RF #IF FOS: OR ZERD: ITS NOT LOW CASE RANGE

sFALL INTD HERE IF IT WAS LOWER CASE....
SU1 "040  FMAKE IT UPPER FOR ALL
RET $AND DUT
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HCORE . X80 KKAXINTERRUPT HANDLER¥ k%

1835 +CODE FOR END-OF-LINE CHAR TYPED IN
1834 003225 EOMRK?  PCRLF iGIVE CR-LF
(2) 003225 347 RET 4
{2y 003226 002 JHYTE 2
1837
1838 003227 072 225 040 LDA CHCNT  #GET COUNT OF COMMAS
1837 003232 074 INR A sUP BY ONEs FOR THE CR-LF
1840 003233 062 204 040 5TA EOL FAND SET EDL MARKER
1841 003236 257 XRA A iCLEAR ACCUM
1842 003237 062 225 040 5TA CHCNT  3GET LOCATION
1843 003242 097 CMA #5ET ACCUN = -1
1844 003243 311 RET +RETURN
1845
1846
1847 iCODE FOR A RUB-OUT
1848 003244 072 141 040 RUBD  LDA BFCNT  #GET CURRENT CHAR COUNT
1849 002247 247 ANA A 115 IT 077
1850 003250 310 RZ #G00D, NOTHING TO DELETE
1851 00325t 0735 ICR A sDECREMENT OTHERWISE
1832 003252 042 161 040 STA BFCNT  #AND PUT IT BACK
1832
1834 003235 053 nEx H #AND BACK UP THE BUFFER PNTR
1835 003236 042 215 040 SHLD  BUF.  sPUT IT BACK
1836 003261 PSLASH iTYPE SLASH AS RUBOUT INDICATOR
(2} 003261 317 R8T 1 160 PRINT CHAR IN TRAILING BYTE
(2) 003262 037 +EYTE  SLASH  sCHAR TO FRINT
1837 003263 176 Mo Arl sGET CURRENT CHAR IM BUFFER
1858 0032464 313 010 004 CALL  FCHR  FECHD WHAT WAS RURBED QUT
1859 003247 376 054 Pl COMMA  30H WAIT, WAS THAT A COMMAT?
1860 003271 300 RNZ 7JMF IF NO» TAKE A NORMAL OUT
1861 fFALL THRU IF WAS A COMMA
1862 003272 041 225 040 LXI H:CHONT $GET COMNA COUNT
1863 003275 045 IIcK M i DECREMENT

1864 003276 1311 RET #AN EXIT THIS PLACE



YER 6.2 K510 CONSOLE PROGRAM

HCORE,MBO

1864
1867
1848
186%
1879
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881

{13

{1
1682
1883
1884
1885
1884
1887
1888
1889
1890
1891
1892
1893
1894
1895
1894
1897
1898
1899
1900
1901
1902
1903
1904

063277
403301

003304

003304
003310

003311
003313
003314
003316
003317
003321
003324
003325
003326
003327
003330
003331
003332

003333
003334
§033335

003346
003350
003353
003354

003355
003340
003363
003364
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KREXINTERRUPT HANDLERWERY

376
302

333

346
300

N3

337
335
041
321
321
321
301
361
062
063

373
35
103

072
247
3

313
315
034
K3

034
160

301

004

346

004
235

1146

030
117

067

004

401

101

040

034
004

tHERE IF USER MODE FLAG IS SET..
USER?  CPI CNBCK  #I5 IT ™1
JNZ TENCHR  #IF NOT.THEN ITS A CHAR FOR THE K5-10

+BEFORE WE LEAVE USER MODE, WE WUST CHECK THE CONSOLE ENABLE SWITCH
ENDL USRS IN BOOTSH #RkkKE 1/0 RD 301 kiixk IS CONSOLE LOCKED UP?®

#BIT 2 IS *LO® IF CONGOLE ENABLE I5 TRUE. IF BIT 2 IS *HI®» WE ARE DISABLED
iDUE TO THE HARDWARE INVERSION OF SIGNAL LEVELS

ANI "04 $CHECK BIT 2

RNZ #IF HI» WE ARE DISABLED AND WILL IGNORE

+1F YESs USER HODE HUST RE CLEARED
CLRE  NOPNT  SCLR NO PRINT FLAG IN CASE WE WERE IN "INTERNAL MODE®

CALL  CLRUSE SEXIT FROM USER MODE
PLINE  RDYMS  #°ENABLED®
R8T 3 tFRINT LINE OF CHARS
»AIDR  ROYMS  sBUFF TO PRINT
LXI HyREINI $SET UF AN EXIT ADDRESS
ouT:  FOP i #CLEAR THE PSEUDD RETURN TO "ENDIN' FROM STACK
FOF i ;CLEAR ORIGINAL SAVED “HsL® OFF 5TACK
Fop I
POF B
FOF Pou
INX aF iNOW GET OLD RETURN ALDR OFF STACK
INX SP
El 'ENAELE INTS.,
PCHL #AND GO TO PROMPT
ROYMS! JASCIZ JENARLEIN/

CLRUSE: CLRE  USRHD  +AND CLEAR THE USER HODE FLAG
LbBA MHFLG  +BEFORE DROPPING USER» SEE IF IN MM HODE
ANA f +5ET BOBO FLAGS
RZ #IF NOT MM MODE, OK TO GET OUT

7IF WAS SET» MUST DROF BACK TO MODE 4
CALL  SETH4
CALL  KCHR  NON-PRINTING CHAR» ALSO TELLS HOST TO SWITCH HODES
+BYTE  CNBOK 3 "CONTROL-BACKSLASH IS THE MAGIC CHAR®
RET #JUST LEAVE



YER 4.2 KE10 CONSOLE FROGRAM
HCORE. B8O

1904
1907
1308
1909
1910
1911

)

(1)
1912
1913
1914

(03385
003370
003373

002373
003373
003374
003400
003403
003406

313
315

337
006
041
303
125

017
160

007
335
324
123

0067
010

001
006
122

CROSS - WICKD PROCESSOR ASSEMBLER &6(31) 3-MAY-79 14330 PAGE 3-35
FXEXINTERRUPT HANDLERKXk¥

CONTROL-Z COLE...ENTER USER HODE

CNTZ!

U

4
¥

CALL  SETUSE $SET THE USER HOLE
CALL  BFRST  §BUFFER RESET..RE-INIT TTY INPUT BUFFER
CLRE  KLMKSH $FORCE LIGHTS TO GET FIXED AFTER ENWTER USER

FLINE U $FRINT *USER MODE®
RST 3 fFRINT LINE OF CHARS
+AIDR U $BUFF TO PRINT

LXI HeNULLJ :LOAD “HsL® WITH A PLACE T0 GO
JHF IOUT  SAND GET OUT
+ASCIZ FUSR MODV/



VER 46,2 K510 CONSOLE PROGRAM
AR INTERRUPT HANDLER®Y*X

HCORE. MBO

1914
1917
1918

{1
9y

(1

(1}
1920

(1)
1921
1922
1923
1924
1925
1924
1927
1928
1929
1930
1931
1932
1933
1934
1935
1934
1937
1938
1939
1940
1941
1942
1943
1944
1945
1944
1947
1948
1949
1950
1931
1932
1933
1954
1935
1936
1957
1958
1959
1940
1961
1962
1963

1)

{1}

002417

003417
003417
003420
003420
003423
003425
003425
003426
003431
003434

003425
003440
002441
003442
(03443

001444
001447
003450
(03451

003454
003456
003457
303440
003461

003462
003443
003446
003467
003472
003474

003477

003301
003302
003503
002504
003307
003511

003512
0035313
003514
003514
003515

327

35
031

367
072
041
167

072
407
007
007
107

072
247
363
32

074
260
043
043
167

072
017
107
072
344
312

074

260
017
107
072
346
260

043
167

100

354

247
014
101

100

013
300

030

040
040

040

040

007

040

007

040

030
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SETUSE:

fHERE IS THE DEPOSIT WORD 31 CODE..

WRIZ1: INTON
RST
EXAN
CALL
+AIDR
INTOFF
RST
LDA
LXI
MOV

LA
RLC
RLC
RLE
HOV

LDa
ANA
FUSH
JZ

+DONT PRINT THIS STUFF
2 760 SET INTERNAL MODE
kS| #HUST SAVE CURRENT STATE OF KEEF ALIVE & RELDAD RITS
EXAMGH +AND DO EXAM ASSUMING SHORT ADDRESS
31 +ADDR TO BE ZAPPED PASSED AS TRAILING ARG
+ITS OK NOW
b +G0 EXIT FROK INTERNAL HODE
GOCODE  #BYTE 28-35 GETS THE REASON FOR RELOAD
H:IMDAT $MAKE HsL FOINT TO THE DESIRED BUFFER
Mrh iSET THE GOCODE BITS INTO THE BYTE ‘LMDAT®

TRAPEN $NOW GRAR THE TRAP BIT
#AND SHIFT IT TO THE APPROPRIATE POSITION(20 TO 40)
(40 TO 1000
+(100 TO 200)

Bsh $5AVE IT IN B FOR A WHILE

HMFLG  sGET *MAINTENANCE WODE® FLAB

A FSET 8080 FLAGS

FSH $GAVE THE STATE OF THE FLAGS FOR LATER USE
WRDLPR §IF NO MM MODE, DONT SET 4 BIT

sWAS MM WODEs MUST SET THE BIT

HVI
WRDLFR: ORA
IHX
INK
Hov

LDA
RREC
HOV
LbA
ANI
JZ

+HERE IF ONE OF
KT

WRILDP: DRA
RRC
HOV
LDA
ANI
ORA

INX
MoV
LEFOS
ANA
CALL

As"0100 #A BIT FOR MM HODE

R sTHROW TOGETHER WITH THE TRAF BIT
H #PUT INTO THE DEPOSIT BUFFER
H

Hef $THIS IS LOC “DMDATH2

FARET  sNOW FOR THE SELECTION OF PARITY BITS
$RIGHT ONCE TO FREE UPF 200 WEIGHT
BsA - 3SAVE IN B REG
CSLMODE 3GET CURRENT KLINIK HODE
+HODE2! HODE3 $IF EITHER OF THESE MODES. MUST SET THE BIT
WRDOLDF  5JUMP IF NOT THOSE RITS

THOSE MODES WAS SET
A:70100 4 BIT TO SET

k i THROW THIS BIT WITH THE OTHERS

sFINAL JUSTIFICATION
Brh +NOW SAVE THIS GOOD STUFF IN 'B°
EMBUF43 $GET THE BYTE THAT HAS CURRENT *Ka* BIT
"0300  3OFF EVERYTHING ELSE
B +NOW THROW WHOLE MESS TOGETHER AGAIN

H yHUMP FOINTER TO 'DMDATH3®

Hrh 1AND FUT DATA INTO RAM

3 +FUT INTO MOS HEMORY AT LOC 31

A iCLR °*C-BIT* FOR USE BY COMMOMN CODE
DEFSHT +AND D0 THE DEFOSIT ASSUMING SHORT ADDR



VER 4,2 K510 CONSOLE PROGRAM

HCORE . MBO

55
1964
751
1944
1967
1948
1949
1970
1971
1972
1973
1974
1973
1974
1977
1978
1579
1980
1781
1982
1983
1984
1985
1984
1987
1988
1989

(03520
003322

0035324
003523
003327
0035332

0035333
003534

003541
003344
403543
0035446
002347

003550
003351

0035352
003353
003554
003533
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KXEXINTERRUFT HANDLER® XX

031 000

361
074
042
310

315
303

041
178
057
247
310

167
73

176
247
310
303

377
136

205
101

132

(40

033

034

040

007

+ADDK
CLRE

FOF
M1
5TA
RZ

3
GOCODE

FSH
fs-1
iSRHD

AIDR TO BE ZAPPED PASSED AS TRAILING ARG
sCLEAR THE RELOAD CODE

+THIS WORD HAS FLAGS SET FROM BEFORE WHEN WE TESTED *MM*
+FLAGS WONT CHANGE WHILE WE SET THE USER MODE FLAG

#5ET USER MODE... NOW [0 SOMETHING BASED ON THE FLAGS
$IF NOT SETs A SIMPLE QUT

fHERE IF SET, WE HUST SEND AN *ACK® DOWN KLINIK LINE BEFORE ANYTHING ELSE

CALL
JHP

ACK
SETH2

#*ACK® DOWN THE KLINIK
1ALSO BET MODE 2 AND USE HIS °RET® TO RETURN

$TYFED *COMTROL-5' TO STOF CONSOLE OUTRUT
HsSTPPD 3POINTER TO STOPPED FLAG

CNTEY XTI
HOV
CHA
ANA
RZ

HOV
EI

CNTSLE MOV
ANA
Rz
JHF

Al

A

Hsh

fir it

CHTSL

FGET THE FLAG

sSET LEQ. O IF WAS ALREADY SET

1NDW SET FLAGSs ‘CAUSE CHA DOESN'T

+IF JEB. O NOW, MERELY LEAVE..ALREADY SET

+AND GET THE FLAG LEQ. -1 IF HERE
fLET THE CNTL-8 THRU

$GET FLAG STATUS

18 IT SET???

+IF NOT.THEN TIHE TO QUIT

iSTAY IN LOOF IF FLAG STILL SET



VER 4.2 K510 CONSOLE PROGRAH

HCORE . HE0

1991
1992
1993
1994
1995
19%4
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2014
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027

003560
003543

002563
003567
003570
003372
003574
003574
0063600

003402
0034604

003406
0034607

003411
003414
003616
003420
(03422
003624
003626
003630
0034632
003434

0034636

062
074

123
237
323
123
323
323
323

076
323

207
323
072
323

076
323

076

323
075
323
12

I

035

032

103

103
107
106
110
112

062
113

035
162
001
104

001
1is
114

040

040
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¥k8080 70 KS10 CHARACTER SERVICEXX

+SETTL  %%B80B0 TO KS10 CHARACTER SERVICERX

TENCHR: 5TA
HUI

out
XRA
ouT
out
aut
T
out

MVI
auT

CHREUF
A:7032

#2833
A

A2027
#1219
wiz2ie
Ho411
Wo003

#1502
#0003

#+FUT CHARACTER IN A RAM BUFFER
$DESIRED ADDRESS FOR DEPOSTING CHARACTER

#WRITE ONLY RELEVANT PIECE OF THE ADDRESS
s THEM CLR ACCUH
+AND CLR THE REST OF THE HARDWARE ADDRESS REGISTER

+CLEAR FIECES OF DEPOSIT DATA WHICH WUST BE ZERD

yRIT T0 SAY "WRITE FUNCTION®
ikkkk 170 WRT 113 kobikx

iTHE FOLLOWING *ALD A" WORKS BY LUCK..I.E. 242=4

ADD
out

Lhn
out
HVI
out

A
RBUSARE

CHREUF
w2835
131
W2027

$BIT INTO ACCUM FOR "COM/ADR CYCLE®
pkkRER 170 WRT 115/4 hokkx

iN0W GET THE CHARACTER HE WANT

iPUT IT IN THE HARDWARE REGISTER

#AND GET THE VALID BIT TO GO WITH THE CHARACTER
iPUT IT IN THE HARDWARE REGISTER

PAND BY LUCK: THE ACCUM HAS JUST WHAT WE NEED FOR THE NEXT STEP

i

VI

out

IITARE

As"03560

BUSCTL

Plkkek 1/0 WRT 11471 dkidkx

iBITS FOR *CHECK NXM',"CONSOLE REQ®,'T ENB FOR COM/ADR®
#'T ENB FOR DATA CYCLE®
FEKERKI/0 WRT 2107360 dhkkk

$00 THIS TWICE TO GUARANTEE THAT THE INTERRUPT HAFFENS

M1
out
ouT

RET

Al
INT2KS
INTKS

#BIT FOR SETTING INTERRUPT TO THE KS10
5ET THE INTERRUFT
#5ET THE INTERRUPT

PAND EXIT NORMALLY....
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HCORE KB ¥¥B0BO TO KG10 CHARACTER SERVICEXX

2029 FENTER HERE WITH THE CHAR IN THE ACCUM
2030 +SETTL  KEKS10 7O B0BO CHARACTER SERVICEXX
2031 #ROUTINE FOR HANDLING INTERRUPT CHARACTERS FROM A RUNNING KS10.
2032 FONLY CHARS FROM KS TO CTY IMPLEMENTED
2033 003437 CHRRDYS INTON 1SET UP INTERNAL HODE
(1} 003637 327 RST 2 +60 SET INTERNAL MODE
2034 003640 343 II +COMMON CODE,NOT TO BE DISTUREED
2033
2034 yDISARLE INTERRUPTS FOR THIS OPERATION
2037 003641 072 135 040 LA TRAPEN $GET DEFAULT FOR THE TRAP ENABLE EBITS
2038 003644 323 205 out DIAG  #%kKKKI/0 WRT/ TO CLR THE INTERRUPTRRRXX
2039
2040 iFALL TO HERE IF YES WE ARE IN KLINIK MODE 2., ITS POSSIELE THAT THIS INTERRUPT
2041 IS FROM THE KLINIK COMM WORD, FOR THE KLINIK LINE
2042 003646 EXa 35 sEXAN THE KLINIK COMM WORD
(1) 003446 315 216 030 CALL  EXAMSH $AND DO EXAM ASSUMING SHORT ADDRESS
(1) 003631 035 000 AR 25 tADDR TO BE ZAFPED PASSED AS TRAILING ARG
2043 003453 INTOFF fKEEF THIS FLAG IN STEP
(1) 003853 367 RST b 760 EXIT FROM INTERNAL HODE
2044 003434 072 013 040 LA EMBUF+1 $GRAB THE CONTENTS OF THE BYTE WITH THE CONTROL KEY
2043 003637 247 ANA A +SET 8080 FLAGS
2046 003660 312 334 007 JZ CTYONLY +IF CONTROL KEY CLEAR, NOTHING FROM KLINIK, TRY CTY
2047
2048 003662 107 HOV Bsh iSAVE THE DATA IN THE ACCUN FOR A LITTLE WHILE
204% 003464 072 247 040 LbA CSLMODE #GET CURRENT MODE..DECILE IF MUST THROW AWAY CHARS. OR
2030 003667 346 013 ANI +MODEG! . HODE1!,MODEZ 7 JUST ACT AS A NULL BIT BUCKET
2051 003671 302 330 007 JNZ NULKL  sJUMF TD A NULL ACTION IF ANY OF THESE 3 HODES
2052
2053 #NOW HERE IF CONTROL KEY IS .NE. O
2054 003474 170 HOV sk +RETRIEVE DATA
2053 003673 376 001 CFI 1 +I5 IT THE KEY FOR A SIMFLE CHARACTER TD BE DUTPUTT?
2056 003677 312 314 007 JI KLFCHR #IF YES, GO PROCESS THE CHARACTER
2057
2058 003702 376 002 Crl 2 +15 17 FOR A HANGUP
2039 003704 302 043 010 JNZ NOACTN #NOPE, IGNORE ENTIRELY
2040
W61 003707 IS 132 034 CALL  KILL.KLINIK 3YUPs HANG ‘EM UP~
2062 003712 373 El FIDENTICAL CODE TO LOCATION "NOACTN®, BUT THE 2 BYTES

2063 003712 311 RET i HERE ARE CHEAPER THAN A *JNPF'..I'H OUT OF PROM SPACE



VER 4.2 K510 CONSOLE PROGRAM

HCORE . #80

2043
2066

(4

(1
2067
2068
2069
2070
200
2072
2073
2074

003714
003714
003716
003720

001723
003726
003730
002732
003735

¥XKS10 TO BOBO CHARACTER SERVICEXX

333
146
32

072
33
074
313

343

CROSS - WICRO PROCESSOR ASSEMBLER 4(31) I-MAY-79 18150 PAGE 3-40

tLONE FOR PRINTING THE DESIRED CHARACTER ON THE KLINIK LINE

KLFCHRY TSTRDY REMCTL

203 IN REMCTL
001 ANI 01
314 007 JZ KLPCHR
+HERE WHEM READY
012 040 LbA EHBUF
202 aur REMDAT
033 NULKL:Y MVI Ay"035
017 010 CatL  TTOCOH
Il

$5EE IF THE LINE IS READY FOR THE NEXT CHARACTER

#READN DESIRED UART STATUS

sCHECK IF SET:# ZBIT=0 IF READY: ZRIT=1 IF NOT YET READY
#IF NOT READY YET. BETTER WAIT LONGER

$6ET THE CHARACTER

FFRINT IT

iNOW WUST CLEAR THE WORD. AND INTERRUFT TO SAY DONE
G0 COMMON CODE

#KEEF INTERRUFTS OFF BECAUSE TTOCOM TURNED IT OM



VER 4.2 KG10 CONSOLE PROGRAM

HCORE . 480

2076

(1)
2077

(1)

(1
2078

(1)
2079
2080
2081
2082
2083
2084
2083
2084
2087
2088

(1

(1)
2089
2090
2091
2092
2093
2094
2095
2094
2097
2098
2099

(1)

(1)
2100
2101
2102
2103
2104
2105
2106

003736
003736
003737
003737
063742
003744
003744
003743
003750
003732

003753
003760

003761
003741
003762
003763

003770
003773
03775

004000
004000
004002
(04004

004007
004010

004012
004013
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¥¥KS10 TO 8080 CHARACTER SERVICEXX

327

313
033

167
072
376
302

072
147

133
346
312

072
376
302

201
001
361

247
010
012

202
001
300

030

040

010

040

007

040

010

010

CTYONLY: INTON +DON'T FRINT THIS CRUD
RST 2 7G0 SET INTERNAL MODE
EXAM 32 iGET THE COMMUNICATION WORD
CALL  EXAMSH JAND DO EXAM ASSUMING SHORT ADDRESS
+ANDR 13 +ANDR TO BE ZAFFED PASSED AS TRAILING ARG

INTOFF + INTERNAL MODE OFF

RST & iG0 EXIT FROM INTERNAL HODE
LA EMBUF+L $GET THE INTERRUPT COLE

LrI 1 i1S INTERRUFT CODE .EQ. 177

JNZ NOACTN #JUMP TO °NO ACTION' IF NOT. CODE OUT OF BOUNDS

LDA EMEUF  SACTUAL CHAR TO ACCUM
Hov BiA FAND SAVE IT IN THE B REG

iCODE TO PRINT & CHAR FAGSED FROM THE RS-10 CPU. CODE INTERRUPTS

THE 10 WHEN THE CHARACTER HAS FINISHED FRINTING

CTYPCHR: TSTROY CTYCTL SCHECK IS THE XMITTER READYT?
N CTYCTL sREAD DESIRED UART STATUS
AN1 01 iCHECK IF SETs ZBIT=0 IF READY: ZBIT=1 IF NOT YET READY
JI CTYPCHR FLOOP UNTIL IT IS

+FALL THRU WHEN READY
#BUT BEFORE PRINTING, CHECK THE KLINIK LINE TO SEE IF IT GETS THE
sCHARACTER TOO

LDA CSLHODE FCHECK THE KLINIK MODE

CF1 +HOBEZ  +I5 THE KLINIK PARALLEL TO THE CTY LINE®Y

JNZ CTYOUT 3JUMP IF NO. KLINIK DOES NOT GET THIS CHARACTER

#FALL HERE IF YES» KLINIK LINE GETS A PIECE OF THIS CHARACTER TGO.

KLTOO: TSTRDY REMCTL #5EE IF KLINIK LINE IS READY
IN RENCTL +READ DESIRED UART STATUS
ANI 01 CHECK IF SET7 ZRIT=0 IF READY: ZBIT=1 IF NOT YET READY
Ji KLTOD  #IF NOT YETs GO EACK AND TRY AGAIN

Hov fisB +CHAR TO ACCUM
ouT REMDAT #PRINT IT ON THE KLINIK LINE

CTYOUT: WOV Ark 16ET THE CHAR WE SAVED IN THE B REG.
aut CTYDAT #SEND TO THE UART
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HUCORE.HMBG - X¥KS10 7O 8080 CHARACTER SERVICEXY

2108 +NOW CLEAR A DATA BUFFER FOR DEPDSITING 05 INTO THE HDS HEMORY

2109 FWE ARE USING IN LINE CODE HERE IN ORDER TO SPEED UPF THE TYPE-DUT

2110 : $0N K510 TG 0RO XFER'S..

211

2112 004015 076 033 MUI A:"033  3THIS IS THE ADDRESS WE WISH TO DEPOSIT

2113 004017 323 103 TTOCOMS OUT #2833  #PUT IT INTO THE HARDWARE REGISTER ‘
214004021 257 XRA A sCLEAR ACCUM» BECAUSE THE REST OF THE ADDR HUST BE ZERD
2113 004022 123 105 out 42027  +CLR THE OTHER HARDWARE REGISTERS

2116 004024 123 107 out #1219

2117 004026 323 102 auT H2833  #AND WE UILL HARKE ALL OF THE HARDWARE DATA REGS O
2118 004030 323 104 ouT W2027

2119 004032 323 104 i Wi219

2120 004034 323 110 ouT Ho4i1

2121 004036 321 112 oY HG003

2122

2123 004040 076 002 MVI A:02  3RIT TO SAY °WRITE FUNCTION®

2124 004042 323 113 T AODOZ  i¥ikkX I/0 WRT 113 kdiik

2125

2126 yTHIS *ADD A® WORKS BY LUCK..I.E. 242=4

2127 004044 207 AR A $BIT INTG ACCUM FOR °COM/ADR CYCLE®

2128 004045 323 113 i) RUSARE s¥kikkk 1/0 WRY 113/4 ¥%kx

2129

2130 004047 076 001 HVI frl FBIT INTO ACCUM FOR "DATA CYCLE®

2131 004051 323 114 i OTARE  skkkkk I/0 WRT 11471 Thiky

2132

2133 004033 076 36D HVI #:"0360 SBITS FOR "CHECK NXH®»'CONSOLE REQ',°T ENB FOR COM/ADR®
2134 T ENB FOR DATA CYCLE'

2133 004033 323 210 out BUSCTL  s¥EARKI/0 WRT 210/380 dakik

2134

2137

2138 110 THIS THICE TO GUARANTEE THE INTERRUTF BETS THRU

2139 004037 076 001 FORE1G: WVI frl iBIT FOR SETTING INTERRUFT TO THE KS10

2140 004061 323 114 out INT2KS #8ET THE INTERRUFT

2141 004063 323 114 i INT2KS #SET THE INTERRUPT

2142 004083 373 NOACTN: EI sOK FOR INTERRUFTS NOW

2143 004066 311 RET 1AND OUT



VER 6.2 K510 CONSOLE PROGRAM
HCORE . K80

2145
2144
2147
2148
2149
2150
2151
2152
2152
2154
2155
2156
2157
2138

(4047
004970
004072

004075
404077

004101
(04104
004103
004110

170
144
302

074
323

072
247
302
3

070
111 010

023
203
156 040

335 003

CROS5 - MICRD FROCESSOR ASSEMBLER &(31) 3-WAY-79 14330 PABE 3-62
KKTTY HANDLER FOR SPECIAL CHARACTERSK

+SETTL  ¥XTTY HANDLER FOR SPECIAL CHARACTERSKY
FWHEM HERE, "B* REG COWTAINS THE STATUS OF THE CTY LINE

iCOPY CTY STATUS TO ACCUM
FANY ERRS IN THE CTY UARTT?
+IF YESy GO CHECK THINGE OM THE CTY LINE

#BEFORE JUMPINGs RESET THE UART 80 IT WILL WORK
+1/0 WRITE TO RESET THE UART

+CHECK USER HODE.. WILL NOT REFORT ERR IF IT IS
#SET FLAGS
iIF WAS USER MODE, IGNORE OVERRUN AND HANDLE CHARACTER

TTERR? MOV fisk
ANI ~070
JNZ TTERRL
FHERE IF GOT KLINIK ERRORS
HVI #7025
out REMCTL
L4 USRHI
ANA A
JNZ INTEH
RET

JIONE INT



VER 6,2 KE10 CONSOLE PROGRAM
HCORE #80

2160
2161
2162
2163
2144
2165
2166
2167
2168
2169
2170
2171
2172
2473
2174
2173
2176

(1)

(1)
2477
2178
217%
2180
2181
2182

(1)

(1)
2183

1)

(1)
2184

CROSS - WICRD PROCESSOR ASSEMEBLER 6(31) 3-WAY-79 16150 PAGE 3-64

KKTTY HANDLER FOR SPECIAL CHARACTERSKX

004111 346 030

004113
004115
004117

004122
004123
004126

004131
D04134
004135
004137
004140
004140
004141
004143
004144
004145

004146
004151
004151
004152
004153
004153
004154
004153

074
323
302

072
267
302

041
116
046
343

337
024
341
161
3l

061

37
134

317
103
303

023
201
131
156

333

247

000

037

000

]
&
(8]

044

001

TTERRLE ANI “050  §SEE IF OVERRRUN OR # FATAL ERRDR

+NOW HUST CLR ERROR FRON THE UART FIRST
MVI A:7025 BITS TO CLR ERROR CONDITIONS IN UART
ouT CTYCTL  sRAKKXI/0 WRT 200/23 kkkkx
JNZ TTERMS iNOW JUMF IF FATAL

LDA USRHD  FBEFORE ISSUEING MESSAGE.IS USER MODE SET??
ORA A #TEST USER MOLE FLAG
JNZ INTCH  5IF YES, USER MODE. THEM IGNORE THE ERROR

iNOW MUST CLR OVERRUN ERROR FROM THE UART

TTERMSE LXI HyCSLKODE GET CURRENT MODE OF KLINIK
HOV CsH $SAVE IT IN C
MVI He iNOW CLEAR CSL MODE

FUSH H FAND SAVE *HsL®

PLINE  TTH OUTPUT THE ERROR MESSAGE

R8T 3 #FRINT LINE OF CHARS

HAIDR TTH iBUFF TO PRINT

Fop H $AND RESTORE MEM POINTER

OV ¥ iREPLACE CSL MODE AND GET OUT
RET FAND RESTART NULL LODP

CNTEY  LXI 5PsRAMST1702000 iGUARANTEE THAT CNTRL-C WINS
FCHAR  UPARR

RST 1 60 FRINT CHAR IN TRAILING RYTE
JBYTE  UPARR  3CHAR TO PRINT

FCHAR  CCHR

RST 1 iG0 FRINT CHAR IN TRAILING BYTE

JBITE COHR  3CHAR TD PRINT
JHF REINI  JUNF AWAY



VER 6.2 K510 CONSOLE FROGRAM
HCORE, N30

2186
2187
2168
2189
2190
2191
2192
2192

004160
0041463
004166
004171
004173
004175
004177

KXTTY HANDLER FOR SPECIAL CHARACTERSk¥

041
042
042

31

114 04l
215 040
227 040

CROSS - MICRD PROCESSOR ASSEMBLER &(31) 3-MAY-79 18150 PAGE 3-45

#+LOCAL SUBROUTINE TO RESET TTY INFUT BUFFER
H:BUFEG 7BUFFER BEGINNING

RFRST:

LXI

SHLD
SHLD
CLRE
CLRE
CLRE
RET

BUF,
FIRST
REEND
CHIS,
BFCNT

RESET CURRENT BUFFER FOINTER

sRESET CMD POINTER

sCLEAR REPEAT KILLER

#5AY LINE IS DONE., AT BEGINNING OF THINGS
CLEAR CHAR COUNT

FAND RETURN



VER 6.2 K510 CONSOLE PROGRAM

HCORE . HBO

2193
2195
2197
2198
2199
2200

(1}

1)
2201
2202
2203
2204
2203
2206
2207
2208

(1

(1)
2209
2210
2211
2212
2213
2214
2215
2214

004260
(04202
004203
(04203
004204
004210

004213
064213
004216
004220
004223

(04226
004230

(04232
004236

376
310

313
351
303

35
357
041
042

041
042
3

007

137
037
132

137
037
271

125

237
346

004

034

004

040
040

010
040

CROSS - MICRO PROCESSOR AGSEMBLER &4(31) 3J-MAY-79 14130 PABE 3-64
¥KTTY HANDLER FOR SPECIAL CHARACTERSKX

iTHIS IS THE INITIAL MODE OF THE KLINIK LINE AFTER A POWER UP. ALS0: WHEN
FTHE KLINIK LINE IS DISABLED, OR IN °"PROTECT® MODE, BUT NO PASSWORD HAS
sREEN SET BY THE OPERATOR

HODEOY CPI
RZ
KLINE
CALL
«AIDR
JHP

BELL  #NO ECHD IF RECEIVE BELL
sBELL, S0 OUT
NOACCS §PRINT A MESSAGE FOR THE KLINIK LINE ONLY
KLINE  3PRINT LINE OF CHARS
NOACCS  +BUFF 70 PRINT
KILL.KLINIK $HANG UP LINE 50 REPEAT PNA’S DONT HANG SYSTEM

$THIS IS KLINIK HODE 1. THIS IS THE MODE OF THE KLINIK LINE WHENEVER
iTHE FRONT PANEL SWITCH IS IN THE PROTECT POSITION, AND WE ARE WAITING
}FOR THE PASSWORD TO BE ENTERED.

MODE1} KLINE
CALL
+ADDR
LXI
SHLD

CLRE
LXI

SHLD
RET

ary #BEGIN BY PRINTING *FU:*

KLINE  $PRINT LINE OF CHARS

ary FBUFF TO PRINT

HyRFWBUF SINITIALIZE THE BUFFER FOR SAVING TYFED PAGSHORD
KPWPNT #SAVE IN THE BUFFER PDINTER

KPUCNT  3AND CLEAR THE PAGSWORD CHARACTER COUNTER
HsPW.HAIT $NOW ADDITIONAL KLINIK CHARS MUST DISPATCH TO

MOLDIS + THE FLACE THAT WAITS FOR A COMPLETE PASSWORE
fEND OF INTERRUPT



VER 442 K510 CONSOLE PROGRAM

HCORE . B0

2218
2219

2320

2221
2222
2243
2224
2223
2224
27
2228
2229
230
224
232
2233
2234
2235
2216
2237
2218
2239
2240
2241
2242
2243
2244
2243
2246
2247
2248
2249
2250

404237
(04241

004244
(04247

004230
004253
004254
004238
004261

004244
004267
004270
004271
004274

004375
(04300
004303

004205 0

004306

375
312

315

072
074
376
2
042

032
1460
043
042
311

004307 312

004212
004313
004314

004317
004320
404321

015
275

214

127
007
33
127

125

262
71
400

324

333

305

010

004

040

010
040

040

040

040
040

01h

010

010
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KKTTY HANDLER FOR SPECIAL CHARACTERSHY

FTHIS IS THE ENTRY POINT WHEN THE PERSON IS IN THE PROCESS OF TYPIHG THE
sFAGSWORD, WE STORE THE PASSWORD AS IT IS TYPED, THEN WHEN DONE, WE WILL
fVERIFY THAT IT IS CORRECT

FW.WAITS CFI
JZ

CALL
Hov

CRCHR  #I5 IT AN END OF LINE CHARACTER
PY.TST #JUMP IF YES.. TINE TO VERIFY THE PASSHORD

UF.LD  +GEMERATE ONLY UPPER CASE FOR PROGRAM INTERNALS
RiA 1SAVE THE CHAR IN B REG FOR A LITTLE BIT

#IF NOT END OF LINE, JUST ADD IT TO THE BUFFER OF CHARS THAT IS THE PASSWORD

LDA
INR
CrI
JZ

5TA

LHLD
MOV
IN%
SHLD
RET

KPUCNT  #FIRST THINGS FIRST, SEE HOW MANY CHARS IM THE BUFFER
4 +UFDATE 70 ACCOUNT FOR THIS ONE

7 IS IT TOO MANY

FW.ERR sJUMP IF YES. IT5 A PASSWORD ERROR

KFWCNT  FELSE SAVE THE UPDATED COUNT AND CONTIMUE

RFWPNT 3GET THE BUFFER PDINTER
MeR #PUT THE CHARACTER IN THE BUFFER
H tUFDATE THE BUFFER POINTER
KFWPNT $PUT THE FOINTER BACK

iAND END OF INTERRUPT

CODE FOR VERIFYING THAT THE PASSWORD ENTERED IS THE CORRECT AND VALID

iPASSHORD

PW.TSTE LXI
LXI
HVI

FiY 0 LDAX
AA
JI

INR
CHF
JHZ

INK
INK
JHF

Iy FASSHORD +InE FOINTS TO THE EXPECTED PASSWORD
HsKPUBUF #HsL FOINTS TO THE TYPED IN BUFFER
Bs00  3°B' WILL BE THE COUNTER

I {FETCH UF AN EXPECTED CHARACTER

A +SET THE FLAGS

FW.END §IF “END'» GO MAKE SURE TYPEIN IS TERMINATED
B ELSE UPDATE OUR COUNTER

H #AND COMPARE A CHAR

PW.ERR +IF WIS-COMPARE REPORT IT AS ERROR

it sUPTATE EXPECTEDR POINTER

H UFDATE TYPED IN POINTER

Feo  SCONTINUE



VER 6.2 KG10 CONSOLE PROGRAM

HCORE. K80

2238
2239
2260
2261
2262
2263
2264
2263

(1}

1)
2266
2267
2268
2269
27
227
2272
2273
2274
2275
2276

3]

(1)
2277

(1)

{1
2278
2279
2280
22681
2282
2283
2284

004324
004327
004336

004333
004321
004335
(04340
004343
004244
0043435
(04347

004352

004355
004340
004340
004363
004364
304264
004367
004370
004372

004373
004374
004401

CROSS - MICRO PROCESSOR ASSEMBLER &(31) 3-MAY-79 14:50 PAGE 3-48

KXTTY HANDLER FOR SPECIAL CHARACTERSKX

072
270
312

313
024
041
064
17¢
175
32

303

313
117

315
13

I

313

315
303

137
037
277

002

373

101

117

117

134
006
370

040

019

(04

(40

010

010

034

004

404

034
034
010

FEND . THIS IS5 ONLY TO VERIFY THAT TYPED TERWINATED AT THE SAME NUMBER OF
+CHARACTERS AS EXPECTED
PW.ENDG LDA KFUCHT  3GET EXPECTED COUNT

cHe B sCHECK AGAINST THE CURRENT COUNT

JZ PU.OK  #AND JUMP IF COUNTS MATCH

iFALL THRU TO ERROR IF CHARACTER COUNTS DON'T MATCH
FU.ERR: KLINE CHDNG  +GIVE USER AM ERROR MESSAGE
CALL  KLINE  #PRINT LINE OF CHARS
+ADDR  CHONG  #BUFF TO PRINT
LXI HsFWRTRY #HAD ERROR. ORLY GET 3 CHANCES FOR ERRORS

INR M $UPDATE ERROR COUNT
Hov Asit #FPLACE COUNT IN ACCUM FOR & TEST
Lrl K iSEE IF STRUCK OUT

JL KLIRST G0 RESET KLINIK LINE IF USER STRUCK OUT
JHP MODE1  sELSE GIVE HIM °PWi® MESSAGE AGAIN

+HERE IF EVERYTHING HATCHED

PW.OR: CALL  SETMZ  sCHANGE LINE TO MODE 2
KCHAR  'D WHEN GOOD FWs SENT OUT AN *OK®
CALL  KCHR 360 PRINT THE CHARACTER

BYTE ‘D
KCHAR ‘K
CALL  KCHR GO PRINT THE CHARACTER
+BYTE ‘K

PW.OUT? CLRE  PURTRY $CLEAR ERROR COUNTER
RET FEXIT

sRLINIK LINE RESET CODE. FOR RESETING KLINIK LINE AND HANGING UF THE USER
KLIRST: CALL  HANGUP G0 HANG UP THE KLINIK LINE

CALL  SETML  3DRDF BACK TO MODE 1

JHF F#.0UT #ZAP ERROR FLAG THEN OUT



VER 4.2 KG10 CONSOLE PROGRAM
KKTTY HANDLER FOR SPECIAL CHARACTERSK

HCORE K80

2286
2287
2288
2289
2290
29
2292
2293
2294
2293
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2304

004404
004406

004411
004414
004413

004420
004423
004424

004425

004427
004431

376
302

072
247
302

072
247
310

333

344
312

034
034 014

251 040
304,006

300 040

301

004
040 034

CROSS - MICRD FROCESSOR ASSEMBLER 4{31) 3-MAY-79 16130 PAGE 3-69

+KLINIK LINE HODE 2. THIS IS STREAM INPUT/OUTPUT. ALL CHARACTERS FROM

iTHE KLINIK UART ARE SENT TO THE SPECIAL KLIMIK COMMUNICATION WORDS

AND ALL WORDS FROM THE KLINIK COMM WORDS ARE OUTPUT TO THE KLINIK LINE.

MODE2: CPI CNBCK  $FIRST SEE IF THE KLINIK USER WANTS A MODE CHANGE
JNZ KL3435 +IF NOT» GO SEND INFO TO THE KLINIK COMM WORD

LDA MHFLG  sBEFORE GOING TO MODE 3, SEE IF MM MODE
ANA A +SET 8080 FLAGS
JNZ ENDLUSR 3IF YES, HM MODE, ACT LIKE FRON A CTY

sFALL THRU IF WANTS TO CHANGE HODES. BUT BEFORE CHANGING, CHECK IF HE'S
FALLOWED TO CHANGE MODES.
LDA KLLINE,ON iCHECK IF KLINIK IS ON» & USER IS ALLOWED TO CHANGE
ANA A $SET FLAGS
RZ 1F NOT ENABLED TD CHANGE, JUST IGNORE THIS INTERRUFT

fWELLs HE IS ALLOWED TO CHANGE. SEE IF THE FRONT PANEL SWITCH IS UNLOCKED
IN ROOTSH  #ikkkk 170 RD 301 ¥k
#NOTE THAT BIT LO IS TRUTHs IF BIT HI IS FALSE(DISAELED)
ANI 4 iCHECK THE CONSOLE ENABLE RIT
JI SETH3 36O MODE 3 ONLY IF PANEL NOT LOCKEDLLET SETH3 DD °RET®



VER 6.2 K510 CONSOLE PROGRAM

HCORE . HBO

2508
2309
2316
2311
2312
2313
2314
2313
2316
2317
2318
2319
2320
232
2322
2323
2324
2325
2326
2327
2328
2329
2330
231
2312
333
2334
2335
2334
2337
2338
2339
2340
2341
2342
2343
2144
2343
2346

004434
004434
004437

004441
004443
004444
004446
004430
004432
004454

004436
004460
004462
004443
004465
004470

004472
004474

004474

404500

004502

004504

0043046

004510

004512

62
076

323
257
323
323
323
323
323

074
322
207
323
072
323

076
3

323

076

Cod
3
[28]

076
323
333

3

035
034

103

105
107
106
1o
12

002
113

035
102
001
104

114

360

001
114
ta

040

040
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KXTTY HANDLER FOR SPECIAL CHARACTERSKX

iTHIS IS WHERE YOU ACTUALLY WRITE THE DESIREL' CHARACTER INTO THE KLINIK

+LINE COMHUNICATION WORD

KL34351
5TA
W

out
XRA
ouT
out
ouY
out
i

M1
out

CHRBUF #PUT CHARACTER IN 4 RAM BUFFER
f:"034 FDESIRED ADDRESS FOR DEPOSTING CHARACTER

A2835
A

A2027
A1219
w1219
Ho4ii
Ho002

a2
40003

fWRITE ONLY RELEVANT FIECE OF THE ABDRESS
i THEN CLR ACCUM
iAND CLR THE REST OF THE HARDWARE ADDRESS REGISTER

+CLEAR FIECES OF DEPOSIT DATA WHICH MUST BE ZERD

BIT TO SAY “WRITE FUNCTION®
PhkkkE 170 WRT 113 ihkx

+THE FOLLOWING *ADD A' WORKS BY LUCK..I.E., 242=4

ADD
auT

LDA
it
VI
T

A
BUSARE

CHRBUF
W2835
Al
w2027

#BIT INTO ACCUM FOR °COM/ADR CYCLE®
sRERER 170 WRT 11574 Kkkkk

+NOW GET THE CHARACTER WE WANT

#PUT IT IN THE HARDWARE REGISTER

#AND' GET THE VALID BIT TO GO WITH THE CHARACTER
sFUT IT IN THE HARDWARE REGISTER

#AND BY LUCKs THE ACCUM HAS JUST WHAT WE NEED FOR THE NEXT 5TEP

out

i

out

OTARE

As70360

BUSCTL

ikEkky 170 WRT 114/1 by

+BITS FOR "CHECK NXM',"CONSOLE REQ®,'T ENB FOR COM/AIR®
i'T ENB FOR DATA CYCLE®
FRRKKKI/0 WRT 2107360 kkkk

D0 THIS TWICE TO GUARANTEE THAT THE INTERRUFT HAFFENS

HVI
out
ouT

RET

firl
INT2KS
INTZKS

§BIT FOR SETTING INTERRUPT TO THE KS10

SET THE INTERRUFT
#SET THE INTERRUPT

FAND EXIT NORMALLY«.s



YER 4.2 KS10 CONSOLE PROGRAM

LIS, 480

2348
2349
2350
2351
2352
2353
2354
2353
2336
2357
2358
2359
2360
2381
2362
2363
2364
2365
2364
2367
2348
2367
2370
23N
2372

(1

(1)
2373
2374
2375

)

{2)

2276

004513
004315
004517
0045322

004324
004527
(04332

0045334
004335
004540
004541
004542
004543
004544

004547 2
004330 32

004552
004332
004553
004335
004340
004563
004563
004364
004365

074
323
315
012

041
021
004

032
315
167
023
043
003
362

337
041
315
35

347
002
35

(01
210
074
040

172
230

010

037
205

347

033

040
01l

013

011

034
030

034

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-NAY-79 16150 PAGE 3-71
KXkkk CONGOLE COMMANDS AS IMPLIMENTED Xkxx

+SHTTL Xk CONSOLE COMMANDS AS IMPLIMENTED ik
+SBTTL %k "ER' CHD ¥k
i THIS CODE PERFORMS THE "EXAMINE BUS® CONSOLE FUNCTION.

EECMD?  WVI
ouT
CALL
+ADDR

#:01  SFIRST CLR *R CLK ENB'

RUSCTL #%kkkk I/0 WRT 210/001 kxkx

RDATT  #%kkxk I/0 RD "0+1,2,3,103° (READ BITS 0-33) Xkik¥
EMBUF  #PLACE BITS 0-35 INTO RAM BUFFER AREA °EMBUF®

+READ THE REST OF THE I/0 REGISTERS AND' SAVE IN THE RaAM

LXI
LXI
i

EB.ROING LDAX
CALL
Hov
INX
INX
ICR
JF

XRA
out

PLINE
RST
+ADDR
CALL
CALL
PCRLF
RET
+BYTE
CALL

HyRM100 $GET BEGINNING ADDRESS OF RAM BUFFER AREA
[y IORGS +IwE WILL POINT TO SOURCE OF REGS TO BE READ
k8 i THERE ARE 8 REGISTERS TO BE READ

I +FETCH UP FIRST REGISTER TO BE READ
ER.UTL 3CALL ER COMMAND
Hsh +COPY RESULTS OF READ INTO THE RAM SPACE

I UPDATE SOURCE POINTER
H +UPDATE DESTINATION FOINTER
B DOWN THE COUNTER

ER.RDIN CONTINUE LOOF

A iCLR ACCUM MUST BET 'R CLK ENB'
BUSCTL  #ikkkk I/0 WRT 210/0 %kkkx

EEHED  3ER CHD HEADER HSG
3 sPRINT LINE OF CHARS
EBHED  #BUFF TO PRINT
DECNET #FRINT THE HEADING
P36, 360 PRINT IT

$AND A <CR:<LF>
4

£

DECNET +AND MAKE SURE THIS GETS SENT
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CMBS.H80 ¥k 'ER* CHMD ki

2378 004570 041 230 011 LXI HyIORGS #°HsL® NOW PNTS TO LIST OF I/0 REGISTER NAMES
2377 004373 021 172 040 LXI :RM100 #°0,E" NOW PNTS TO CORRESPONDING LIST OF DATA FOR 170 REG
2380 004576 006 010 Ml B8 #ACCUM NOW CONTAINS & COUNT OF 8 (FOR 8 I/0 REGS)
2381
2382 004600 315 234 030 EB1Y  CALL  PBRIT  #FRINT FIRST REG NAKE
2383 004401 042 INX H $BUMF TO NEXT
2384 004404 PSLASH sPRINT *1*
(2) 004404 317 RST 1 GO PRINT CHAR IN TRAILING BYTE
(2} 004605 037 JBYTE  SLASH  SCHAR TO PRINT
2385 004606 353 XCHG $SWAP 50 *H.L" POINTS TO DATA
2384
2387 004607 315 234 (30 CalL  PBBIT  sPRINT DATA FOR THAT REG
2388 004612 043 INX H +BUMP TO NEXT
2389 004613 353 XCHG 15WAP BACK-"HeL® POINTS TO NAWE AGAIN
2390 004414 FSPACE #SPACE OVER
(2) 004614 317 RST 1 160 PRINT CHAR IN TRAILING BYTE
(2} 004615 040 JBYTE  SPACE  sCHAR TO PRINT
2391 004616 005 ICR B 100WN COUNT
2392 004617 302 200 011 JNZ ER1 $CONTINUE TILL DONE ALL EIGHT REGS
2193 0044622 FCRLF
(2) 004422 347 R8T 4
{2} 004622 002 BYTE 2
23%4 004624 315 200 034 CALL  DECNET +AND FINALLY MAKE SURE LAST THING GETS SENT
2395 004627 ENDCHI FENII-OF -COMMAND
(1) 004627 311 RET fRETURN TO CALLER
2396
2397 fEND THIS CODE WITH A & BYTE BUFFER OF THE I/0 REGS MNAMESs IN BINARY
2398 004630 100 IORGS: LBYTE 0100  :FIRST REG NAME IN BINARY
2399 004631 101 LBYTE 70101 32MD
2400 004632 102 JHYTE 70102 #3RD
2401 004633 103 HBYTE 70103 #4TH
2402 004634 100 JBYTE 70300  #5TH
2403 004635 301 JHYTE 70301 56TH
2404 004636 302 JBYTE 70302  #7TH
2405 004637 303 SBYTE 70303 3BTH

2404



VER 6.2 KS10 CONSOLE PROGRAM
¥kx 'LR* CHD kxx

CHDS.HBO

2408
2409
2410

(1)

H
2411
2412

{1

{1}
2413
2414
2413
2416
2417
2418
2419
2420
241
2422
2423
2424

n

(1)
2425
2426
2427
2428
2429

004640
(045640
004441
004442
004645
0044645
004646
004647

004631
004454

004436
004657

004661
0046463

(04465
004663
(04670
0044671

(04474
0044677

347
006
332

347
010
042

3
042

257
333

074
323

315
020
302

35

23l

040

171
040

02 37

011

033

032

034

011
011

CROSS - MICRO FROCESSOR ASSEMBLER &(31) 3-MAY-79 14130 PAGE 3-73

SSBTTL ki “DIR® CHD %X

iTHIS CODE PERFORMS THE
DECHDY  RUM..

RST 4

HYTE 6

JC j11:3)

ARG34

RST 4

JEYTE B

+ADDR  BUSAD

BEL:  CALL  ADATT
+ADDR  BUSAD

XRA A

ouT EUSARE
M1 #7014
ity BUSCTL

BUSRESP ARBRESF
CALL  BUSRESP
+BYTE  ARERESF
JNZ NOARE

CALL  DBRDIN
JNZ [IBERR

'DEPDSIT BUS® CONSOLE FUNCTION
15 CPU RUNNINGT?

iSKIP COLE IF AT END OF COMMAND
+IF NOT» GO AGSEMBLE ARG.

#AND PUT INTO BUFFER °BUS AD®

iRkkkk 1/0 WRT TO R DATA 0-35 DATA REG(ODDS) kbkky
iBUFFER ADDRESS OF SOURCE OF DATA

+CLR ACCUM 50 CAN CLR I/0 REG 115
FRRkk 170 WRT 113/0 ik

$BITS TO SET "COMSOLE REG® & °T ENB FOR COM/ADR®
#Rkkk 170 WRT 2107141 Xk

sXEEKK 170 READ 301 kobkx

+00 A CALL TO EXECUTE THIS CODE

+BITS TO BE CHECKED

IF ND ARB RESPONSE WITH °BUS REQ@'s ABORT

G0 READ RESULTS, AND D0 A 34-BIT COMPARE
#IF *Z-BIT* NOT SET REPORT MISCOMPARE & ABORT



VER 6.2 KG10 CONSOLE PROGRAM

CH0S.HB0

2431
2432
2433
2414
2435
2434
2437
2438
2439
2440
2441
2442
2443
2444
2445

{1}

1)
2445
2447
2448
2449

(1)

(1)
2450
2431
2432
2453
2434
2455
2436

{1

{1
2437
2458
2459
2460
2461
2462
2463
24464
2465
2466
2447

004702
(04705

004707
004712

004714
004716

004720

(04722

004724
004724
004727

004730

004733
004733
004736
004737

004742
004743

004746
004746
004747
004730

(44753
004736

004740
004743
004763
004747

CROSS - MICRD PROCESSOR ASSEMBLER &(31) 3-MAY-79 18150 PAGE 3-74

¥k DR CHD dokk

35
164

313
042

313
001
312

313
310

317
104

303 .

315
100

315
042
100
31

in
016

134
040

001
114

363

074
044

022
040
040

033

031

034

032

036

011

F 011

033

033

sSECOND HALF OF COMHAND

CALL
+ADDR

CALL
+ALDR

HVI
i

HVI

out
BUSKRESF
CaLL
+BYTE
JNZ
BUSRESF
CALL
+BYTE
JZ

CALL
RZ

+ELSE FALL INTD

PCHAR
RST
BYTE
JHF

ADATT
MADOCO

WDATT
RUSAD

fs01
"0114

#7033
BUSCTL
ARERESF
BUSRESF
ARBRESP
HOARE
DIATACK
BUSRESP
DATACK
NOACK

IBRIIN

sCLR OUT OLD CRUD
+WITH ALL ZERDES

1kkkkx 170 WRT DATA (-25 ADDR REG(EVENS) Hhikk
BUFFER ADDRESS OF SOURCE OF DATA

+RITS TO SET *DATA CYCLE®
FEREKE 170 WRT 11471 HHex

+BITS FOR "CONSOLE REQ®s 'TENE FOR COM/AD RY
#'T ENB FOR DATA CYCLE®,'LATCH DATA SENT®
PRERER 170 WRT 210/363 dkkik

1Rkkkk 170 RD 301 dbkkx
00 A CALL TO EXECUTE THIS CODE
+BITS 7O BE CHECKED

+1F NO ARE RESFy ABORT WITH 2ND HALF HESSAGE

+HOW ABOUT DATA ACKNOWLEDGE??
100 A CALL TO EXECUTE THIS CODE
+BITS TO BE CHECKEL

#JUMP IF NONE

G0 READ IN RESULTS AND COMPARE RESULT
+IF Z-RIT: THEN OK TD EXIT

THIS CODE IF A MISCOMPARE

DCHR
1
DICHR
[DBCON

sPRINT 'D°

G0 FRINT CHAR IN TRAILING BYTE

iCHAR TO PRINT

#AND NOW THE ERR FINISHES UP LIKE THE 157 HALF

+COMMON SUBROUTINE 7O READ IN THE CONTENTS OF THE KS10 BUS & COMPARE AGAINST
iTHE DATA WHICH WAS FUT ONTO THE BUS

DEROING

CALL
+AIDR

CALL
+AIDR
+ADDR
RET

RDATT
THPRZ

CHF36
BUSAD
THFE2

pkkkkk 170 RD 021,2,3,103 ¥hkxx
iPLACE TO PUT RDATA 0-35

+CHECK DATA JUST READ VS, DATA SENT
+SENT DATA

+RECEIVED DATA

DONE



VER 4.2 KG10 CONSOLE PROGRAM
KKk 'IBT CHMR %k

CHIG . Mao

2469
2479
2471

2472

(1)
55
2473
(1)
(1)
2474
2473
2476
2477
2478
N
(1)
2479
2480
2481
2482
(2
{2}
2483
2484

004770
004770
004771
004772
004772
004773

004775
403000

005003
005003
005004

005006
405011
005014
005014
0050135
005016
005021

17
103

137
062

041
313

337
075

041
315

347
002
041
303

004
016

2 040
2 030

0 040
2 030

000
036

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14130 PABE 3-73

#'IE* COMMAND COLE FOR THE CASES WHERE DATA DEFOSITED ON THE

#BUS IS5 NOT THE SAME AS

THE DATA READ BACK FROM THE BUS..

#++oBY THE WAY. . RIGHT NOW THIS IS PRETTY SLOPPY CODE....

DBERR: PCHAR  CCHR
RST 1
«BYTE  CCHR

DECOM: PLINE  HSG10
RST 3
+AIDR  MSG10

LXI Hs BUSAD
CALL P36

PLINE  DRCVD
RST 3
+ANDR  DRCVD

LXI Hs THFB2

CALL P34
FCRLF

RST 4
JBYTE 2

LXI Hid
JHF ERRRTN

tPRINT A 'C*

60 PRINT CHAR IN TRAILING RYTE
iCHAR TO PRINT

#°7C CYC*

iPRINT LINE OF CHARS

BUFF TD PRINT

+AIDR OF 34-BIT DATA
sNOW PRINT THAT DATA

1 "RECEIVED DATA®
iPRINT LINE OF CHARS
+BUFF TO PRINT

+THIS IS ADDR OF RECEIVED DATA
iFRINT THAT 36-BIT DATA
1AND CR-LF

#PASS ERROR CODE BEFORE EXIT
160 FINISH WITH THE ERROR CODE



VER 6.2 K510 CONSOLE PROGRAM

CHDS . HBO

2484
2487
2488
2489
2490
2491
2492
2493
2494
2493
2494
2497
2498
2499
2500
2301
2502
2503
2504
2505
2304
2307
2508
2309
2510
2511
2512
2513
2514
2515

003024
005027

005032
005033

005034
005041

005043
005044
005043
005050
005031

005034
005055

005037
05061

0050863
005046
005047

CROSS - HWICRD PROCESSOR AGSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-78

Kk CEN' CHD dkx

332
315

257
062

g21
076

107
353

042 .

353
313

170
323

076
323

072
247
302

032
120

031
017

004

176

13

004
115

163

074

012
013

040

040

040

433

040

012

SBTTL kkd "EM CHD Xk
iTHIS IS THE ACTUAL °EM" CONMAND CODE

EHCMDY JC EM1 #5KIF COLE IF AT END OF COMMAND

CALL  LACMD  3G0 FETCH UP AN ADDRESS TO EXAMINE
EHLL  XRA A +CLEAR ACCUH

5TA ENEXT  #AND SET 50 "EN * CND WILL KNOW WHAT TO DO
EM2:  LXI IIsHEMAD JADDRESS FOR MEMORY LOC,

EKINTS HVI As04  §BIT TO SAY *READ FUNCTION®

ENZNDT MOV i3] #SAVE FUNCTION DATA

XCHG sDATA POINTER TO *HeL®
GHLD  AM.AI  #5TORE FOR LATER USE EY COMMON CODE
XCHG #RESTORE *InE*

CALL  ADATP sk 1/0 WRT 103,1053,107,111,113 ¥k

HOV fsR sGET FUNCTION
EM.CRM: OUT AD00T  Fkkkkx I/0 WRT 11374 Xkkkk

iNOW SET °COM/ADR' CYCLE
MVI As"004 FBIT TO SET COM/ADR CYC
ouT BUSARE s¥kkxx I/0 WRT 115/4 %kikx

1CHECK IF DOING ET OR EM
LbA EIFLAG #GET THE EI FLAG
ANA f #5ET CODESs IF JNE. Os THEM IT IS AN EI CODE
JNZ EMCONT sAND IF WAS EIs GO DO IT



VER &.2 K510 CONSOLE PROGRAH
¥k “EN' CMD kx

CMDS, H30

2517
2518
2519
2320
2521
2522
2523
2524
2523

1

(1}
2326
2527
2528

n

(1)
2529
2530
2531
2532

1)

(1
2533

005072

005074

405076
005077

003102
003102
005105
005106

005111
005111
005114
005115

005120
005120
005123
005124

076

323

257
062

313
100
302

313
001
3z

343

210

163

2 022

036

010

CROSS - MICRD PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-77

1OTHERWISE JUST FALL THRU AND USE THE DM COLES

MVI

EMCONTS OuT

XRA
5TA

A:"0343

BUSCTL

A
EIFLAG

BUSRESP ARBRESF

CALL
+RYTE
JNZ

BUSRESF
ARBRESP
NDARE

BUSRESF NONXHEM

CALL
+BYTE
JNZ

BUSRESP
HONXMEN
NIXOH

iBITS FOR °"CHECK NXW",'CONSOLE REG®:"T ENB FOR COM/ADR’
1 "LATCH DATA SENT'»" R CLK DISABLE®
FRkkkk 170 WRT 210/343 kkkx

iCLEAR THE ACCUM
iCLEAR FLAG ON THE WAY OUT

PREkkk 170 KD 301 %k

+00 A CALL TO EXECUTE THIS CODE

#BITS TO BE CHECKED

+IF GET NO "BUS REQ®. ARE FAILED 50 ABORT

#Xkkkk I/0 RD 301 %okkkx

700 A CALL TO EXECUTE THIS COLE

+BITS TO BE CHECKED

#JUNF IF NON-EXISTANT MEM FLAG IS SET

iNOW HUST WAIT FOR °DATA ACKNOWLEDGE® FROH MEHORY
BUSRESF DATACK

CALL
+RYTE
Ji

BUSRESF
DATACK
NOACK

ikEkkx 1/0 RD 301 dkkxk

100 A CALL TO EXECUTE THIS COLE

BITS T0 BE CHECKED

1JMF IF NO *DATA ACK®(BUS HAS 15 HIC. SEC TO RESF)



VER 4,2 K510 CONSOLE FROGRAM  CROSS - WICRO PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14130 PAGE 3-78
CHDS.HEe0 KKk CEN' CHD ¥kx

2333 +HERE IF *DATA ACKNOWLEDGE® RECEIVED..BET RESULTS & PRINT
2536 005127 021 912 040 LXI I ENBUF FPLACE TO PUT RECEIVED DATA
2537 005132 315 101 033 CALL  RDATP  s¥xxkk 1/0 RD 0+152,3,103 kikkk
2338
2539 005133 257 XRA A $+SET ACCUM .ER. O FOR °R CLK ENABLE®
2340 005136 323 210 out BUSCTL #%kkkk I/0 WRT 210/0 Xkkkx
2541
2542 005140 072 120 040 LI NOFNT  $GET THE PRINT FLAG
2543 005143 247 ANA A #SET CONDITION CODES
2544 005144 300 RNZ FAND DIONT WASTE TIME IF HOT PRINTING
2543
2546 005145 052 205 040 LHLIY  AM.AL  SGET POINTER TO MEM ALDR JUST EXAMINED
2547 005130 315 332 030 CALL P34 $PRINT IT
2548
2547 005133 FSLASH iPRINT */°
{(2) 003133 317 RST 1 60 PRINT CHAR IN TRAILING BYTE
(2) 005154 037 sBYTE  SLASH  CHAR TO FRINT
25350 005135 315 347 030 CALL P34, 3AND PRINT IT
2551 005140 PCRLF +CR-LF
(2) 005160 347 RST 4
(2} 005181 002 HBYTE 2
2352 005142 ENDCHD #ALL TIONE
(1) 003162 311 RET +RETURN TO CALLER

2353



VER 4,2 K510 CONSOLE PROGRA
KKk "EN' CHD ok

CHIG . HBO

2553
2356
2557
2358
2559
2540
2361
2542
2563
2564
2563
2366
2567
2348
2569
2570
2571
2372
2573
2574
2373
2576
2577

005143
005166
005170

005173
005176
005201
005202
005203
003204
005203
005206

005207
005211
005213
005213

315
017
303

032
021
031
138
043
126
353
3ol

163
001
106
057

035
040
032

031
207

012
013
013
014

033

012

040
012

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-79

SRITL &k “EN' CHD dokk
ACTUAL CODE FOR “EN' CMD

ENEM: CALL  INC3&  #ADD 1 TO 34-BIT BUFFER
+ADDR  MEMAD  §THIS IS THE BUFFER TO INCREMENT
JHF EHl AND NO GO PROCESS JUST LIKE *EM* CHD

+SBTTL  Xkk “EN® CND kxx

FEXANINE NEXT WILL DO THE NEXT» SAME AS THE LAST

ENCMD? LHLD'  ENEXT  sGET INDEX FOR WHICH EXAMINE IS NEXT
LXI IbENLST #GET PNTR TO DISPATCH LIST

DAl I AND NOW ADD *WHICH® EXAMINE
Hov Eslf #GET LO ORDER PIECE

INX H tUPDATE HEM PNTR

MOV Iy H #GET HI ORDER PIECE

XCHB . #FUT THIS NEW ADDR INTD "HsL®
FCHL 1AND TAKE THE DISPATCH

ENLST: JADDR ENEM  sDISPATCH FOR EXAN MEM CHD
+ADDR  ENEI  +DISPATCH FOR EXAN 1/0
+ADDR  ENEK  3DISPATCH FOR EXAM KONSOL
+ADDR  ENEC  FDISPATCH FOR EXAMINCRAM



VER 6,2 KS10 CONSOLE FROGRAM

CMDS, MB0

257%
2580
2581
2382
2583
2564

(1

{nH
2585
2584
2587
2588
2589
2590
2591
2592
2593
2594
25395
2596
2597

005217
005222
005224
005224
003223
005226

005230
005231

005234
005237

005241
003242

005243

2598 005246

2599
2600
2601
2602
2603
2604
2605
2606
2607
2408
2609
2610
2611
2612

-

005250
005232

005254
003257

005261
0052463

005263
003270
003271

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 143150 PAGE 3-80

cx MY CHD dokk

313
017

347
010
047

257
062

021

076

107
35

170
323

074
323

315
047

076
123

072
247
Jo2

033
040

040

033
017

002

176

13

064
115

134
040

001
114
1464

276

033

040

040

033

023

+SETTL %k “DH® CHMD ok
DEPOSIT MEMORY ACTUAL COMMAND CODE
+SETTL %k “IN' CMD ko
DNDM:  CALL  INC36  sINCREMENT MEMORY ADDRESS
+ADDR  WEMAD  FHERE IS CURRENT WEMORY ADDRESS
DMCHD!  ARG36 i0THERWISEs ASSEMELE THE ARG
RST 4
HYTE 8
JADDR  DMDAT  3FLACE 7O PUT ASSEMBLED DATA

IHitT  XRA f 0 IS THE INDEX FOR MEM NEXT CHDS
STA ONEXT  3SAVE 50 "NEXT" COMMAND WILL KNOW WHAT TO DO

2 LXI [ HEMAD PNTR TO SM10 MEMORY ADDRESS
DMINT: MVI As02  BIT TO SAY *WRITE FUNCTION

DNZNDY WOV B #GAVE FUNCTION STATUS
CALL  ADATP  sxkkkk I/0 WRT 103,1030107,111,113 bk

MOV sk iGET FUNCTION LATA
ouT A003  Fkkkik I/0 WRT 113 dkikk

vl f:04  FBIT INTO ACCUM FOR "COM/ADR CYCLE®
ouT BUSARE  #¥kkkk 1/0 WRT 115/4 ¥kbkk

CALL  WDATT  i%kkkk 1/0 WRT 102,104,106,1100112 kkkkk
ADDR  DMDAT  #PLACE TO GET DATA FOR DEPOSIT

VI A»01  3BIT INTD ACCUM FOR *DATA CYCLE®
ouT DTARE  #kkkkk I/0 WRT 11471 skokkk

+CHECK 7O SEE IF DOING DI OR I¥
LD DIFLAG #GET THE FLAG
ANA A #SET THE CONDITION CODES
JNZ DMCONT  #IF JNE. O» THEN YOU GOT THE COLE FOR A DI



VER 4,2 KG10 CONSOLE FROGRAM

CHDS . HBO

2614
2615
2616
2617
2618
2619
2620
2621
2622

8]

)
2623
2624
2625
2626

h

(1
2637
25628
2629
2630

{1

003274

003274

005300
003301

005304
003304
405307
003310

0053313
005313
003316
005317

003322
(05322

CROSS - MICRO PROCESSDR AGSEMBLER 6(31} 3-MAY-79 14150 FAGE 3-B1

Xk DN CHIN ok

076

323

~J

23

062

315
020
302

313
100
302

i

362

210

164

245

022

032

034

OTHERWISE, FALL THRU TO DO A DM

[MGO: MV A 0362

DMCONT: OUT BUSCTL

*RA A
5TA DIFLAG

BUSRESF ARBRESF
CALL  BUSRESP
+BYTE  ARBRESF
JNZ NOARE

#BITS FOR "CHECK NXM':"CONSOLE REQ'.'T ENE FOR COM/ADR®
+'T ENB FOR DATA CYCLE®{LATCH DATA SENT PREVENTS FALSE FAR ERR)
FKEKKKI/0 WRT 2107362 %k

1CLEAR THE ACCUM
#AND CLEAR THE FLAG

sRkEKE I/0 RD 301 kbkix

00 A CALL TO EXECUTE THIS CODE

#BITS TO BE CHECKED

+IF NO 'BUS REQ®s ARE FAILED, SO ABORT

#IF THAT WAS DKy CHECK FOR NON-EXISTANT MEMORY

RUSRESF NONXMEN
CALL  BUSRESF
+BYTE  NONXMEN
JNZ NIXOM

tELSE ALL OKeuss
ENDCHD
RET

1¥kkK 170 RD 301 kkxkx

+00 A4 CALL TO EXECUTE THIS CODE
#BITS 7O BE CHECKED

+IF FLAG SAYS NXM» THEN WE JUMP

+RETURN 70 CALLER



VER &.2 K510 CONSOLE PROGRAN

CHDS, KB

2632
2633
2634
2633
2638
2637
24638
2639
2640
2641
2642
2643
2644
2643
2646
2447

003323
005326
005331

(05332
005333
005334
005333
005335

005337
005341
005343
005345

CROSS - MICRO PROCESSOR AGSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-82

Kkk DN CHD %k

052
021
031

136
043
126
353
35l

217
007
137
071

033 040
337 0z

012
012
013
016

SETTL &kx *DN* CHD ¥k

iROUTINE WILL DEPOSIT NEXT» JUST AS THE LAST

[INCHD:

IINLST?

LHLD
LXI
DAl

MOV
INX
HOV
XCHE
PCHL

+ADIR
+ADDR
+AIDIR
AR

DINEXT
[ INLST
I

EsH
H
0

TINDH
DINDI
[INDK
IINDC

#GET CODE FOR WHICH DEPOSIT IS NEXT
$PNTR TO DISPATCH LIST

SADD GIVES PNTR TO WHICH IS NEXT

+L0 ORDER FIECE TO REG

$UPDATE MEM PNTR

#HI ORDER PIECE TO REG

iNOW THE DISPATCH GOES TO "HeL®
AN DISFATCH

sDIGPATCH FOR DEP NEXT TO HEM
#FOR DEPOSIT NEXT 70 1/0

#FOR DEFOSIT NEXT TO KONSOLE
#FOR DEPOSIT NEXT CRAH



VER 642 K510 CONSOLE PROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-83
CHDS, 480 ¥k “EI" CHD %kx

2649 +SBTTL %% "EI* CHD Xk
2650 005347 EICHD: RUN.. +ILLEGAL COMMAND IF CPU RUNNING
(1) 005347 347 RST 4
(1) 003330 004 - GBYTE 6
2651 005331 332 357 012 JC EIl SKIF CODE IF AT END OF COMMAND
2652 005334 315 125 013 CALL  LICMD  SFETCH UP THE DESIRED I/0 ADDRESS
2633
2654 005337 076 002 EIl: W Ay2 DIGP CODE FOR EXAMINE NEXT..
2653 005361 062 031 040 5TA ENEXT  STELL EXAMINE NEXT TO COME HERE
2636
2637 005364 021 024 040 LXI D, I0AD 3°HeL® GETS PNTR TO ADDR BUFFER
2658
265% 005347 076 143 HVI A;"0143 $SPECIAL CODE FOR WHEM DOING DI
2660 005371 062 163 040 5TA EIFLAG #PASS IT TO ROUTINE
2661
2662 005374 076 014 HVI Ay"014 $BITS FOR "I/0 FUNC® & “READ FUNC®
2663 005376 301 043 012 JHP EN2ND  3JUMP TO COMMON CODE
2664
2663
2666 FEXANINE 1/0 ENTRY PNT FOR EXAMINE NEXT SITUATION

2667 003401 315 040 013 ENEIT CALL  IOJINC GO INCREMENT I/0 ADDRESS TWICE
2668 005404 303 357 012 JHP Ell i THEN ON TO COMMON CODE



VER 6,2 KG10 CONSOLE PROGRAM

CHIS HBO

2670
2671
2672
2673
8
(1)
2674
2675
2478
2677
2678
2679
2680
2681
2682
2683
2484
2683
2684
- 2687
2688
2689
26%0
2691

003407
005412
003412
005413
(03414

005414
005420

005423

005426
003430

005433
003433

005440
005443
005445
005430
005452

CROSS -

Kky "DI® CHD %%k

313

347
010
047

076
062

021

074
042

076
303

35
024
315
024
KA

040

040

002
033

024

160
164

012
241

035
040
055
040

013

040

040

+SRTTL
+SETTL
IINDT}

DICHDS

b1t

10, INC:

MICRO FROCESSOR ASSEMBLER 6(31) 3-MAY-79 18150 PAGE 3-84

%k "DI' CHD bk

K% DN CHD %X

CALL  IOJINC GO INCREMENT THE I/0 ADDRESS TWICE
ARG36 sOTHERWISE GO ASSEMBLE THE ARG

RST 4

BYTE 8

+ADDR  DHDAT  §AND STORE IT HERE

K1 As02  35ET WORD THAT SAYS DEP NEXT WILL BE DI
§TA DNEXT  7AND SAVE FOR DN® CHD

LXI [+ I0AD  +FNTR TO ADDRESS DATA TO USE

W1 A»"0160 $SET CODE FOR USE BY DI COHMANID
5TA DIFLAG 7AND PASS IT TO ROUTINE

MVI 570012 $BITS TO 5AY "I/0 FUNC® % °WRITE FUNC®
JHF ON2ND  3AND JUMP TO COMMON CODE

CALL  INC36  sNOW INCREMENT I1/0 ADDRESS
+AIDR  I0AD  FITS RIGHT HERE

CALL  INC346  +NOW INCREMENT 1/0 ADIRESS
+ADDR  IGAD  #ITS RIGHT HERE

RET AND BACK



VER 4,2 K510 CONSOLE PROGRAM

CHDS.MBO

2693
2694
2693
2694
2697
2478

(1)

0
2699
2700
2701
2702
2103
2704
2705
2706
2707

{2

(2)
2708
2009
2710
2711
2712
2712
2714
2715
2716
2717
2718
e

005453

003436
005456
005457
005440

005462
005464

005467
005472

005475
005473
005476

005477
003502
005302

003506
003511
005512
0035135

k¥ CEK' CHD kxx

332

347
004
o2

076
062

041
315

317
057

052
176
303

052
042
042
303

042

040

004
031

002
7

002

031

002

013

040

040
030

040

017

040

2 040

062 013

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-8

+SETTL

k¥ CEK" CMD X

sROUTINE EXAMINES BOBO LOCATIONS

EKCHDS

JC EK1 #IF NOTs NO ARG TO BE ASSEMBLED

+OTHERWISEs MUST ASSEMBLE ARG

ER1:

+SETTL
ENEKS

ARG1a 760 GET 14 BIT ADDR TO EXAKINE
RET 4

BYTE 4

+ADDR  CBOAD  +AND PUT INTO CURRENT ADDR BUFFER

HVI As04  JINDEX SAYS EK I5 NEXT
5TA ENEXT  3SAVE IN THE RAM

LXI HsCBOAD +GET CURRENT ALDR
CALL  Pls iAND PRINT IT AS IS

PSLASH NOW At/
RST 1 G0 PRINT CHAR IN TRAILING BYTE
+BYTE  SLASH  3CHAR TD PRINT

LHLD  CBOAD  $BET ADDR JUST FRINTED
HOV Arl 1PASS ARG TO PRINT IN THE ACCUM
JHF FBCRLF 3 AND' PRINT DATA FLUS CRLF» FOR FREE

Kk "EN' CHD ¥kk

LHLD  CB0AD  sGET CURRENT 8080 ADDRESS
INX H sUPDATE

SHLD  CBOAD  #PUT IT BACK

JHP EK1 1COMMON CODE



VER 6.2 KS10 CONSOLE PROGRAM  CROSS - NICRD FROCESSOR ASSEMBLER 4(31) 3-WAY-79 161530 PAGE 3-86
CHIS,KBO Kk 'LA® CMD sk

2721 +SBTTL kKX "LA™ CHI' %Xk
2722 003520 LACHID
2723 005320 ARGIS - $OTHERWISE, GET ARG & PUT IN 34-BIT BUFFER
(1) 0053320 347 / RST 4
(1y 003521 010 JBYTE 8
2724 005322 017 040 +ADDR  MEMAD  sPLACE TO PUT DATA
2735
2726 005524 ENDCHD 1ANI DIONE
(1) 003524 311 RET +RETURN TO CALLER
2727
2728
2729 SSBTTL %k °LI® CMD Xik
2730 005523 LICHD: ARG3S +GET ARG AND PUT INTO A TEMP BUFFER
(1) 005525 347 RST 4
(1) 003526 010 BYTE 8
2731 005527 024 040 +ADDR  I0AD  $THIS TEMP BUFFER
2712
2733 003531 ENDCHD #+AND DONE
(1) 005531 311 RET +RETURN TO CALLER
2734
2733 SETTL  ¥ik “LK* CHD kxxk
2734 #ROUTINE SETS CURRENT 8080 ADDRESS INTO RéM..
2737 +IF USER TRIES TO DEFOSIT PROMs TOO BAD. HE SHOULD- KNOW BETTER
2738 005532 LKCMDY  ARGLS #IF OKs GO ASSEMBLE 14 BIT ARG
(1) 003332 347 RST 4
(1) 005533 004 BYTE 4
2733 003534 (02 040 +ADDR  CBOAD  +THIS IS A GOOD FLACE TO KEEP IT
2740
2741 005536 ENDCHD PAND END
(1) 005336 311 RET $RETURN TO CALLER



YER 6.2 K510 CONSOLE PROGRAM

CHDG . HB0

2743
2744
2745
2744
2747
2748
274%
2750
2751
2752
2753
2754
2733
2756
2737
2758
2759
2760

(1)
2761
2762
2763
2754
2763
2766
2747
2768
2769
2770
N
2772
2773
2774
2775
2774
2777
2778
2779
2780
2781

{1}

003337
005542
005543

003546

0055531
(03352
005355
005534
005560

005563
005563

005544

005567

005572
005573
005574

003575
003400
005601

005604
005604
005610
005612
005614
005414

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-87

Kkk 'DN CHD akk

032
043
042

315

175
052
167
074
042

3

175
264
310

313
053
303

076
323
076
323

3l

002

002

002

004
033

244

204

172

010
204
002
204

040

040

030

040

040

013

030

013

013

+SBTTL Rk °DN® CHMD dkk

DNDK:  LHLD  CBOAD  sGET 8080 ADDRESS
INX H # INCREMENT BY 1
SHLD  CBOAD  §PUT IT BACK

sFALL INTO THE °LK® COMHAND

SETTL  ®%% 'DK' CMD dxx

+CODE TO DEPOSIT INTO BOBO RAM.. IF U TRY TO DEPOSIT PROM
1175 YOUR OWN FAULY

DKCKD: CALL  ARG14. +OKs NOW GO ASSEMBLE 14 BITS OF DATA

HOV Arl $GET DIATA FROM LOC

LHLI' ~ CBOAD  #AND CURRENT ADDRESS TO *HsL®

MOV s FWRITE THE 8-BIT DATA

HVI A704  FGET CODE THAT SAYS EXANINE NEXT SHOULD BE °KONSOLE®
5TA INEXT  7AND SAVE IN RAM

ENDCHD #ALL DONE
RET FRETURN TO CALLER

+SBTTL k%% °CP* CHMD k¥
1COMMAND TO SINGLE PULSE THE SM10 CPU CLK
CFCHDY  JC Cr1 #IF ND ARGy DMLY GIVE SINGLE CPU CLK

CALL  ARB14. JELSE GET ARG

iNOW GIVE NUMBER OF CLKS REQUESTED

CPMLT: MOV AsL L0 ORDER PIECE INTO ACCUHM
ORA H #ADD THE HI ORDER PIECE
RZ +ALL DONE IF DOWN TO ZERD

CALL  tM sOTHERWISE: GIVE CLOCK
IeX H i DECREMENT
JHF CFHLT  +AND CONTINUE TILL DONE ALL

CP1y WV A;70010 #SET BIT FOR °G5 HODE®
out CRNCTL  #¥XkXXI/0 WRT 2047010 ®kkx¥
WI fs2 #SET BIT FOR °*SINGLE CLR®
ouT CLKCTL  #ipkkk I/0 WRT 20472 ¥kkky
ENICHD sDONE.
RET fRETURN TO CALLER



VER 6.2 KS10 CONSOLE FROGRAM
CHIS . MBO

2783
2784
2783
2786
2787
2788
2789
27%0
2791
2792
2793
2794
2795
2796
2797

(2)

(2
2798
2799
2800
2801
2802
2803
2804

005613

003620

005623
0054624
005627

005632
005633
005636
003634
0054637

005640
005641

0054644
005647

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-HAY-79 14150 PAGE 2-88

1kx "ER" CHD xx

175
042
072

363
35

37
057
361
35

315
KA

267

431

013

030

040
040

030

012

017

+SETTL  ¥k% 'ER® CMD i :

jCOMMAND TO EXAMINE ONE OF THE 8080 INTERNAL REGISTER, AND DISPLAY
1THE CONTENTS OF THAT REGISTER,

ERCMD?  JC ER1 +IF NO ARG GO USE THE ONE ALREADY IN THE RAM

CALL  ARG14, SELSE, FICK UP THE ARG THAT WAS TYPED

sFALL TO HERE IF ARG OK..
MOV Ark $GET ACTUAL ARG INTO THE ACCUM
5TA ERAIDR +WELL, BEST SAVE THIS THING IN THE RAM
ER1:  LDA ERADDR  ;COMMON TYPE CODE.. A NO-OF IF ARG WAS TYPED

PUSH  PEM +NDW SAVE ACCUM PLEASE

CALL  PBRITA #PRINT NAME OF THE 8080 REG THAT IS5 BEING EXANINED
FSLASH sAND SEFARATE FROM ITS CONTENTS WITH A SLASH

RST 1 +G0 PRINT CHAR IN TRAILING BYTE

+BYTE  SLASH  CHAR TO FRINT

FOP PSH +RESTORE ACCUM PLEASE
CALL  ER.UTL sEXECUTE THE INSTR FAIR FROM THE RAM SPACE

+BACK HERE ANDN THE DATA IS IN THE ACCUM
CALL  PBCRLF 3PRINT THE RESULTS
RET +AND DONE



VER 4.2 KS10 CONSOLE FROGRAM
Kk CER* CHD %k

CHIG . HBO

2804
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826

003430
0054633
003554
005636
005461
005642
005643
(05666

005667
005670
005671

005673
005676
005677

042
363
074
062
361
315
057
3l

345
147
056

315
341
3l

070 040

31
072 040

070 040

333

250 013

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-WAY-7% 14150 PAGE 3-89

sROUTINE TO EXECUTE AN "IN® OR *OUT® FROM THE B0BO RAM SPACE
RAMXCT: SHLD.  ER.LOC #THE “IN/OUT* AND THE REG NUMBER INTD RAM SPACE
PUSH  FS iSAVE ACCUMs IN CASE ROUTINE IS AN *OUT®
W A RET 3A *RETURN' INTO ACCUM
8TA ER.LOCH2 3 AND THEN THE RETURN GETS FUT INTO RAM SPACE
FoF Fol #RESTORE ACCUM» ANYHAY
CALL  ER.LOC G0 EXECUTE THE RAM LOC
CHA 1FIX HARDWARE INVERSION
RET BACK TO CALLER

ROUTINE ER.UTL.. DOES AN EXAMINE REGISTER, INTERNAL TYFE FORMAT.

MO FRINTINGs JUST THE EXAMINE

#PASS DESIRED I/0 REG ADDRESS IN ACCUH,

+ACCUK BETS THE RESULTS OF THE READ.

ER.UTLY FUSH  H 15AVE HsL PAIR
Hov Heh iNOWs THE NUMBER THAT WAS TYPED IS PUT INTO HI HALF
W1 LsoIN  SAND AN "IN® INSTR GOES LO HALF

CALL  RAMXCT sNOW ACTUALLY EXECUTE THE COLE 7D DO THE READ
PoP H #FIX Hol
RET 1OUT



VER 6,2 NS10 CONSOLE FROGRAM

CMDS. HEO

2828
2829
2830
283
2832
2833
2834
2635
2834
2837
2838
2839
2840

h

{1}
2841
2842
2843
2844
2845
2844
2847
2848
2849

005700

005703
005704
005707

005710
005710
003711
005712

0053714
005716
005721
005722

005725
005730

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-%0

Xk CLR' CHD ¥kk

315

175
062
K3

347
004
000

056
072
147
072

315
i

244 030

123 040

040

323
123 040

000 040

250 013

+SBITL XKk 'LR" CMD Xk

sCOMMAND TO SET INTD THE B0BO RAM» THE I/0 REGISTER TO BE EITHER
{DEPOSITED OR EXAMINED

LRCMDY CALL  ARG14. SFETCH IN THE NUMBER TYPED

MOV Asl +DESIRED REG TO ACCUM
STA ERADDR #PUT IN 8080 RAM
RET FAND OUT

+SETTL %%k ‘DR* CMD ki
sCOMMAND TO DEFOSIT A NUMBER INTO THE LAST SPECIFIED B0BO I/0 REG.
[RCHD: ARG16

RST 4

BYTE 4

+ADDR T8BODT iTAKE ARG AND PUT INTO RAN SPACE

MVI LyoOUT 3°L" GETS THE OPERATION TYPE WE WILL PERFORM
LDA ERADDR #FETCH UP THE CURRENTLY SELECTED I/0 REG

MOV Hed FAND FUT IT INTO THE "R*

LD4 TBODT  7NOW THE DATA TO BE WRITTEN GOES TO THE ACCUM

CALL  RAMXCT SPERFORM THE OPERATION
RET iTHATS ALL



VER 6.2 KG10 CONSOLE FROGRAM
CHDS,HBO

2851
2852
2853

89

49
2854
2833

(1)
2854
2857
2858
2859
2860
2861
2862
2863
2864
2863
2866
2867
2848
2849
2870
2871
2872
2873
2874
2873
2876
2877
2878
2879

(1)
2880
2881
2882
2883
2684
28835

(1)

{1
2886
2887

n

1
2684

49

N
2889

(2)

(2}
2890
2691

005731
005731
005732
005733
005735
005735

003734

0053741

005744
005745
005744
005747
005730
005732
005753
005756

005760
005761
005764
003764
005766

005747
405772
005774
005777
005777
0046000
006002
0046003
4046003
004004
0046003
006005
004006
006007
0046007
006010
004011

CROSS - WICRO PROCESSOR ASSEMBLER 4(31) 3-WAY-79 16150 PAGE 3-%1

ki 'LLY CMD Xxx

347
004
004

311

332
35

175
027
027
027
346
107
072
346

260
062
323

31

072
344
302

337
194
K3h}

317
17

317
114

347
002
31

040

367

244

010

354
367

154
100

334
010
003

037

013

030

040

040

040

014

+SETTL  kkk "LC' CHMD k¥
sCOMMAND TO LOAD THE BOBD RAM CURRENT CRAM ADDRESS

LCCHD:  ARG1S 10Ky AGSEMBLE THE 14 BITS
RST 4
JBYTE 4
+ADDR  CRMAD  STEMP PLACE TO KEEP BITS
ENDCHD TONE.
RET tRETURN TO CALLER

+SRTTL  ¥Xk “CE® CHMD %ikx

FCOMMAND TO SET CACHE ENABLE ON THE CSL BOARD

7 OR PERHAFS CLR CACHE ENABLE IF DESIRED

CECHD: JC CEDIS  $IF NO ARGy DISFLAY *CACHE ENABLE®
CALL  ARG1&. #MUST ASSEMELE ARG IF FALL THRU

Hov fisl *ARG TO ACCUM

RAL BITOTO 1
RaL $RIT 70 2
RAL fRIT 70 3

ANI "010  sOFF ALL BITS BUT THE CACHE EIT

HOV Bsh #SAVE RESULT IN °B* FOR A LITTLE WHILE
LDA FARBT  sGET CURRENT PARITY BIT STATUS

ANT "0347  30FF THE CACHE BIT

FHERE IS SOME COMMOMN CODE., USEFUL BY ROUTINES WHICH MUST ADJUST
iTHE DATA IN THE PARBT LOCATION
ENACOM: ORA B A0D NEW DATA TO DEFAULTED °PARBT®
KS.FAR: 5TA PARET  3NOW SAVE THE NEW DEFAULT

i RESET  s¥kikk I/0 WRT 100/5TUFF %k

ENDCHD FAND ALL DONE '

RET +RETURN TO CALLER

sCODE ENTERED WHEN WE WANT TO DISPLAY THE CACHE ENABLE 5TATUS
CEDIS: LDA PARBT  §GET CURRENT STATUS

ANI "010  +I5 THE CACHE BIT SETT?
CHOOSE:S JNZ PNT.ON HERE IF YES

PLINE OFFMSG 3OFF MESSAGE DEPENDING THINGS

RST 3 iFRINT LINE OF CHARS
«ADDR  OFFHSG $BUFF TO PRINT ‘
RET
FNT.ON? FCHAR 70 $FRINTING *ON® A CHAR AT A TIME GAVES 1 BYTE
RST 1 1G0 PRINT CHAR IN TRAILING BYTE

VRYTE ‘D 1CHAR TO PRINT

FCHAR ‘N $OVER PRINTING IT AS A STRING..SPACE IS & LITTLE TIGHT
RET i iG0 PRINT CHAR IN TRAILING BYTE

HYTE N iCHAR TO PRINT

FCRLF

RST 4

JBYTE 2

RET



VER 6.2 K510 CONSOLE FROGRAM

CHDS, HBO

2893
2894
2893
2896
2897
2898
2899
2900
2901
2902
2903
2904
2903
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2924
2927
2928
2929

(1)
2930
293
2732

&)
2933
2934
2933
2924
2937

006012
006015

006020
006021
004022
006023
006023
006026
006031

006033

006034
006041
404043

004046

006051
006034
004033
006056

006061
006062
006063
006065
006066
006070
006073
0046073

004074
006077
004100
006101

CROSS - MICRD FROCESSOR ASSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-92

kex TE' CHD Xxk

35

175
027
027
346
107
072
346

303

072
346
303

332

315
175
247
32

257

062

3
074
062

k38

072
057
247
303

036

004

354
I

360

334

004
374

074

244

066

326

377
326

326

374

014

030

040

013

040

013

014

030

014

042

042

013

+SBETTL  kkk "TE® CHMD dikk

iCONSOLE COMMAND TO ENABLE OR DISABLE THE 1 MSEC CLOCK

TECHD? JC
CALL

MOV
RAL
RAL
ANI
MOV
LDA
ANI

JHF

TEDIS
#RG16,
Al
~04
Brf
PARET
0373

ENACON

#IF NO ARG» DISPLAY CURRENT STATE
+OTHERWISE, GO FETCH THE ARG

$GET INFD JUST TYPED

iBIT 0 T0 1

$RIT 70 2

i0FF ALL BUT THE TIME BIT
SAVE STUFF IN B

#GET CURRENT DEFAULT

#0FF THE 1 MSEC CLOCK SIGNAL

160 D0 COMMON CODE

+THIS CODE ENTERED WHEN WE ONLY WANT TO DISPLAY CURRENT STATE OF 1 MSEC CLOCK

TEBIS: LDA
ANI
JHP

+SBITL  kkk "5C* CHMD %k

PARBT
"04
CHOOSE

iWE NEED TO REPORT STATE..GET DEFAULT
+15 THE BIT SET??
60 TO A COMMON PLACE THAT CHOOSES 'YES® OR °NO°

#CODE TO TURN OFF OR ON» THE ABILITY TO RECOVER FROM SOFT CRAM ERRORS
iFLAG AT 0» MEANS TRY AND RECOVER, THEREFORE ITS THE DEFAULT ON
tHACHINE POWER ON...

5CCHD:  JC

CatL
MoV
ANA
JI

5CDIS

ARB14.
AL
fi

+IF ND ARG TYPED, GO BISPLY STATE OF THE THING

1ELSE GO GATHER UUF AN ARGUMENT
#ARG GOES INTO ACCUM
#5ET B0BO FLAGS

SC.TOFF #IF ZERD » TURN OFF SC 5SO0FT CRAM RECOVERY

iFALL THRU IF TURNING ON SCE

XRA
574
ENDCHI
RET
SC.TOFFY MVI
5TA
ENDCND
RET

SCDISY LDA
CHA
ANA
JHP

A
SC.OFF

fir-1
SC.OFF

SC.OFF

A
CHOOSE

+ZERD ACCUM

50 THAT WE CAN SET THE APFROFRIATE FLAG
iTHAT'S IT

tRETURN TO CALLER

FWANT TO TURN OFF SCE, NEED -1 TO DO IT
i ZAF

PAND OUT

iRETURN TO CALLER

16GRAE THE FLAG

#SINCE O +EG. ONs WE MUST INVERT FLAVOR OF FLAG
+5ET 8080 PROCESSOR FLAGS

iAND GO FRINT THE RIGHT THING



VER 6.2 K510 CONSOLE PROGRAN
CHDS,HBD

2939
2940
2941
2942
2942
2944
2943
2944
2947
2948
2949
2950
2951
2952
2953
2954
2933
2956

004104

006107

006112
006113
006114
006115
004116
006117
006121

006124
006127
0056131

332

13

175
027
027
027
027
345
303

072
346
362

020
345

335
020
374

014

430

021

040

013

CROSS - MICRO FROCESSOR AGSEMBLER 4(31) 3-MWAY-7% 14150 PABE 3-93
dx TP CHD® kkk

«SBYTL Xk °TF CMD® %%
jCONSOLE COMMAND TO ENABLE OR DISABLE THE TEM STYLE TRAPS

TRCHDG

CALL

HOV
RAL
RAL
RAL
RAL
ANI
JHF

TFBIS 360 DISPLAY CURRENT STATE IF NOTHING TYPED
ARG1&, 3OTHERWISE: GO ASSEMELE A NUMBER TYPED IN

Asl 1GET INFO THAT WAS TYPED
BITOTO 1
i1 70 2
1270 3
1370 4
"020  30FF ALL BUT TRAF BIT
TF.SET 3JUMF TO PLACE THAT SETS TRAPS, AND SAVES DATA

+CODE TO DISPLAY CURRENT STATE OF SIGNAL

TPRIS: LDA
ANI
JHF

TRAPEN #GET CURRENT STATE OF TRAPS EIT
"020  s5SET CONDITION CODES
CHOOSE #AND GO DO IT



VER 6.2 K510 CONSOLE FROGRAM

CHDS, MBO

2958
2959
2960
2961
2962
2943
2964
2945
2944
2967
2948
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2983
2984
2987
2988
2989
2990

006134
004137

006140
004141
006142
006143
006144

006147
004132
(06154
006137
0046162
006145
006170

CROSS - MICRD FROCESSOR ASSEMBLER 6(31) 3-MAY-79 16350 PAGE 3-94

Xkk CTR CMD® ¥k

LI
377

033
175
264
302
31

315
074
042
062
062
33
303

134

030
041
361
011
251
374
336

033

014

024

040
042
040
033
034

FALASETTL

1 A4ALTCHIDN
ihAL WI
YA i
ikii  CALL
thih  XRA
sikn o out

KXY 'LT" CHMD %kx
sCONGOLE COMMAND TO TURN ON THE LIGHTS ON THE CONSOLE FRONT PANEL

CLRB
Ar7
LIGHTS
LTDLY
fi
LIGHTS

KLNKSW sFORCE A FIXING OF THE LIGHTS

+LOAD ACCUN WITH A BIT FOR EACH OF THE 3 LIGHTS
1Xkkkk 1/0 WRT 101/7 ¥xikk

+LEAVE LIGHTS ON FOR ABOUT A SECOND

1CLEAR ACCUM

#Xkkky I/0 WRT 10170 dhkky

iFALL INTO CODE THAT WAITS A WHILE WITH THE LIGHTS OFF

SALALTILYS
LTLOOP} CALL
+BYTE

ICX
MoV
ORA
JNZ
RET

LXI
DELAY.
-1

H

AsL

H
LTLOOP

Hs300  DELAY ABOUT A SECOND AND A HALF
iG0 DO A LITTLE DELAY
1HAX COUNT

1D0WN THE COUNT

#GET PIECE OF THE COUNT

sTHROW IN THE REST OF THE COUNT
+CONTINUE WAITING

+ UNTIL ALL DIONE

+SBTTL k¥ *HM® CMD dkxk

+CONMAND TO PUT THE 8080 INTO MANUFACTURING MOLE.

+SETS THE STATE FOR THE KLINIK LINE THEN SENDS A COMMUNICATIONS CLEAR
iT0 WHATEVER IS AT THE OTHER END OF THE KLINIK LINE

MMCHD:  CALL
NI
5TA
5TA
5TA
CALL
JHP

SETH4

As"041
LETHSG
ENVHND
HNFLG

7. TRUF
DECEX2

$SET KLINIK LINE TO MOLE 4

fWE MUST ALWAYS RESET THE MESSAGE NUMBERS
+THIS IS THE *RECEIVE' MESSAGE NUMBER

#AND THIS IS THE °SEND" MEGSAGE NUMBER

#5AY HANUFACTURING MODE HAS BEEN ENTERED
#CLEAR SOME COMMUNICATION DECL0 BUFFERS

+CLEAR THE MAILING ENVELOPES

$XXUSING JMP USES OTHER GUY'S RETURN TO RETURH



VER 6.2 K810 CONSOLE FPROGRAM
k¥x "SI CMD ki

CHDG. B0

2992
2992
2994
2993
2996
29%7
2998
2999
3000
3001
3002
3003
3004
3003
3004
3007
3008
3009
3010

h
Il
3012
3013
3014
3015
3014
3017
3018
3019

1
3020
3021
3022
3023
3024
3023
3026
3027
3028

(1)

004173
004173
406177

006202
0046204
006206
006211

004214
004217
006220
006222
(06224
004226
(06226

006227
006232
004234
0062356
006237
0046241
006241

004242

006243
006230
006230

333
344
32

076
323
315
303

315
257
323
076
323

31

U5
074
323
257
321

3l

33

042

31

300
004
4627 027

001
A2

061 017
336 014

25 032
204

002
206

271 032
010
204

206

244 (30

010 040

CROSS - WICRO PROCESSOR AGSEMBLER 6(31) 3-HAY-79 14150 FPABE 3-93

+SETTL k%% “SI* CMD %k

i COMMAND TO CAUSE SK10 TO EXECUTE A SINGLE INSTR.

SICHDY IN RUNFF  sBEFORE CONTINUINGsMUST READ MACHINE STATE
ANI 4 18 THE RUN FLOP SET{IS IT ALREADY RUNNING??)(TRUE LD)
JZ YSRUN  #IF YESy GO PRINT A HESSAGE TO THAT EFFECT & ABORT CHMD

W1 Ar01  §SET BIT FOR "CONTINUE®

out CPUCTL sdkkkx I/0 WRT 212/1 kkkxk
CALL  DNF +CHECK THAT INSTR FIMISHED
JHP PCCOM  SAND GO TO TYPE OUT THE FC

»SETTL  ¥k% *CS' CHD ¥k
sCOMMAND TO START THE SH10 CPU CLK RUNNING
CSCHDY CALL  SETRN  #5ET CLK "RUNNING® FLAG
XRA A #CLR ACCUM TO CLR "SS5 MODE®
out CRNCTL  #dkkkx I/0 WRT 204/0 fkkkk
ML 403 #SET BITS FOR 'CLK RUN® & 'SINGLE CLK®
our CLKCTL  s¥kkkk I/0 WRT 206/3 kkkik
ENDCHD FDONE. +
RET fRETURN TO CALLER

«SBITL kkk 'CH' CHD %k

1COMMAND TO HALT THE SM10 CPU CLK

CHCMD: CALL  CLRRN  SCLEAR CLK "RUNNING® FLAG
W1 #:70010 $SET BIT FOR 'S5 MODE®
OUT  CRMCTL #kkkkx 170 WRT 204/010 ki

XRA A #CLR BITS FOR "SINGLE CLK® § "CLK RUN®
out CLRCTL  #dkkkk 170 WRT 20670 ¥bkix

ENDCHI FDONE.

RET +RETURN TO CALLER

+SETTL KKk °LF' CMD kikx

COMMAND TO °LOAD FUNCTION®..SPECIFIES WHICH DIAG FUNCTION WRITE
#70 DD ON THE NEXT °DF® COMMANDS

LFCMDY CALL  ARGL4. GO ASSEMBLE 14 BIT ARG(WE ONLY NEED 4 BITS)

SHLI  CRMFN  SPERMANENT HOME FOR DATA
ENDCHMD iDONE. .
RET fRETURN TO CALLER



VER 6.2 KS10 CONSOLE PROGRAN

CHDS.HBO

3030
3021
3032
3033

89

{1
3034
2035
J03s
3037
3038
3039
3040
3041
3042
3043
3044
3045
3046
3047
3048
3049
3050
3051
3032
3053
3054
3055
3036
3057
3038
30539
3060
3081
3062
30463
3064
3063
3066

{1
3067
3068
3069

006251
006251
0062352

006253

0046256
005237
004242

0046263
006264
006266
0046267

004271
0046272

006274
008276

006300
006303

006305
0056307
004311
004312
006314
006314

006313

CROSS - MICRO PROCESSOR ASSEMELER 4{31) 3-MAY-79 148150 PAGE 3-9%

¥k “DF® CHD ik

347
006

345
313
341

175
3
174
323

257
323

076
323

072 0
323 2

076
323
257
323

i

244

315

G40
204

204

004

030

014

040

040

+SBTTL %%k "DF" CHD XXk

ROUTINE WRITES THE DATA TYPED USING THE DIAG FUNCTION
iFREVIOUSLY SPECIFIED BY LF COMMAND

DFCHDE  RUN..
RST
BYTE

CALL

4
b

ARG14,

15 CPU RUNNING??

G0 ASSEMBLE ARG

$NEXT ROUTINE DOES LOTS OF I/0 WRTS 7O SH1G CPU
fALL WHILE TRYING TO WRITE DIAGNOSTIC ADDRESS REG FOR CRAH
1LOADING OR READING..

PUSH
CALL
POP

WFUNC: MOV
ouT
HOV
ouT

WFNC1? XRA
ouT

VI
ouT

LDA
ouT

H
CRH.AD
H

118
#2835
firH
#2027

A
BUSARE

fr70144
BUSCTL

CRMFN
DIAG

1SAVE DATA TO BE DEPOSITED
1WRITE THE CRAM ADDRESS
+GET DATA TO BE DEPOSITED

+GET DATA FOR BITS 28-35 INTO ACCUM
ikXkkE I/0 WRT 103 kkikk
+GET DATA FOR BITS 20-27
PX0kkE 170 WRT 105 dokik

1CLR ACCUM
sRRkKk I/0 WRT 115/0 1kxkxk

#BITS FOR “CONS REQ®»'T ENE FOR COM/ADR's°CRA R CLK*
$REkEE I/0 WRT 210/144 %k

1GET DIAG FUNCTION
FXLkKR 1/0 WRT 205/FHC kXK

+HOTE THAT "TRAP EN' WAS JUST ZAFPED. BUT IT IS ONLY USEFUL IF THE
{MICRO-CODE IS RUNNING AND ANYTHING U DD TO GET THE WICRO-CODE RUNNING
+WILL RESTORE THE TRAF ENABLE..THIS KLUDGE SPEEDS UF MICRO-CODE LOAD

W1
i
XRA
i
ENICMD
RET

Ar"040
CRMCTL
A

CRMCTL

+BIT FOR "CRAN WRT'

ikkkk 170 WRT 204/40

+BIT TO CLR "CRAM WRT'
1XRKEK 170 WRT 20470 Thkkk
+ DONE. »

fRETURN TO CALLER

sSIMPLE LITTLE ROUTINE TO SAVE SOME SPACE..USED IN SEVERAL PLACES

CRH.ADS LHLD

CRMAD

iLOAD DIAG ADDR TO BE WRITTEN
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CHDS.HBO Xxy CDF* CHD Xkx

2071 ROUTINE COUNTS ON DATA IN “HsL'..DESTROYS “HsL®...
3072 006320 076 001 CADWRE MVI As01  #BIT FOR CRAX RESET

3073 006322 323 204 ouy CRHCTL  s¥kikx I/0 WRT 204/1 %kkkk
3074 004324 257 XRA A iCLR BIT TO CLR CRAN RESET
3075 004325 323 204 out CRHCTL  #¥kkkk 170 WRT 20470 dokxik
3074

3077 PRkkkk 170 WRT 1035105,107,111,113 %bkkx

3078 006327 175 MOV AsL L0 ORDER 8 BITS TO ACCUH
3077 006330 323 103 oot #2835  $SET IN HARDWARE REG

3080 006332 174 MOV s tHI ORDER 4 BITS TO ACCUM
3081 006333 323 103 ilit} #2027  §5ET INTO HARDWARE REG

Jog2

3083 006335 257 ¥RA A iCLR ACCUH

3084 006336 323 107 it #1219  3CLR OTHER HARDWARE REGS
3085 006340 323 111 ouT Ab4l1

1086 006342 321 113 ouT #0003

3087

3088 006344 321 115 it} BUSARE s%kkkk 170 WRT 115/0 %kbkx
3089

3090 004346 076 144 M1 #»70144 SBITS FOR *CONS REQ's °T ENE FOR COM/ADR®.'CRA R CLK®
3091 008330 323 210 T BUSCTL  #ikkkk I/0 WRT 210/144 Xikkxk
3092 0046152 076 021 HVI #7021 SBIT FOR *CRM ADDR LOAD®
3093 006354 323 204 it CRECTL  #¥xkx 170 WRT 204/21

3094 006356 237 XRA A yBIT T0 CLR CRAM ALDR LOAD
3095 0064337 323 204 i CRMCTL  s¥kkkk 170 WRT 20470 ¥k
3096 006361 311 RET 1AND RETURN

3097

3098

3099 +ROUTINE TO READ A SINGLE DIAG FUNC WORTH OF STUFF FROM
3100 iTHE CRA/CRM PROCESSOR BOARDS

3101 006362 127 READCE MOV Ish 15AVE DIAG FUNC FOR & SEC..
3102 006363 072 3535 040 LDA TRAPEN 3GET CURRENT VALUE FOR TRAP ENABLES
3103 006366 262 ORA i 1HIX TOGETHER

J104 Q06347 323 205 it DIAG  #kkkkx I/0 WRT 205/FNC kkkkk
3105 006371 076 115 M1 A;"0113 $BITS "CONS REQ®s*CRA T CLK®»"R CLK ENB',°CRA R CLK®
3106 004373 323 210 out BUSCTL  #dkkkx 170 WRT 2107115 sk
3107

3108 006375 333 000 IN 02835  skkkkk 170 RD O KkEkK

3109 006377 057 CHA iFIX INVERSION

3116 006400 062 100 040 5TA TMPE2  s5AVE IN STANDARD BUFFER
3

3112 004403 333 001 N [2027  s¥kkkx I/70 RD 1 Rkkkk

3113 004403 057 CHaA sFIX INVERSION

114 006406 346 017 ANI "017  SKEEP ONLY 12-8

3115 004410 062 101 040 STA THPE2+1 $SAVE IN STANDARD BUFFER
316

3117 006413 257 XRA A 1CLR ACCUM

3118 006414 323 210 out BUSCTL  skkkkx I/0 WRT 210/0 kkikk
31y

3120 006416 311 RET 1RETURN
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¥k "RC* ¥k

CHDS. 480

122
12

(1)

8]
3124
3123
3126
3127
3128
3129
3130
33
132
3
3134
3135
3136

(2)

(2)
3137
3138

(2)

(2}
3139
3140
3141
3142
3143
3144
3145
3144
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3157
3160
3181
3162

(1)

006417
006417
006420

006421
006422
006425
006424

004431
006434
006435

006440
006441
0046444
004444
006445
006444
006451
005451
006432

(06453
006434
0064355
006460
006461

006462
006465
006466
006467
006470
006471
006472

006473
006474
006475
0056477

006502
004502

347
006

257
001
137
313

072
247
302

173
315

37
057
35

147
002

305
325
315
321
301

052
174
002
013
175
002
013

034
173
376
302

31

062

304

314

100

020

025

040

014

040

015

030

030

034

040

013

CROSS - MICRD FROCESSOR ASSEMBLER &6(31) 3-MAY-79 14130 PAGE 3-98

+SETTL kXX *RC' %kk

RCCHD?  RUN..
RST
+BYTE

RCINTS XRA
LXI

RCLFY MOV
CALL

#NOW PRINT WHAT
LoA
ANA
JNZ

HOV
CALL
FSLASH
RET
+BYTE
CALL
FCRLF
RST
+BYTE

FUSH
PUSH
CALL
FOP
FOF

15 CPU RUNNING??
4
b

A 1CLEAR ACCUM FOR USE AS A COUNTER

BsCRMBF+"D31 FNTR TO A BUFFER AREA TO SAVE THE "RC’S' AS READ
EsA $5AVE IN "E* REG

READC  7READ A DIAG FUNC FROM CRA/CRM BRD

WAS READ

NOPNT  3WE WILL MAKE IT QUICKER IF NOT PRINTING RESULTS

A i5ET FLAGS

RCNOP  §IF NO PRINT, AVOID TYPING COLE

sk #FUT IN MEM FOR PRINT ROUTINE

PBRITA 3#PRINT NAKE OF THIS DIAG FUNC
PAND */°

1 G0 PRINT CHAR IN TRAILING BYTE

SLASH  3CHAR TO PRINT

Fil6,  FAND PRINT IT

4
2

B SAVE COUPLE REGS WHILE GO DECHET

b

DECNET #YES., SEND THIS GROUF OF DATA DOWN THE KLINIK LINE
I RETRIEVE THOSE REGISTERS

Ek

CODE FOR SAVING THE RESULTS OF THESE FUNCTION READS IN THE 8080 RAM SPACE
#FOR NOW WE WILL SAVE THE RESULTS IN THE PLACE WHERE CRAM DATA IS KEPT

RCNOF:  LHLD
HOV
STAX
nex
MoY
STAX
ICX

INR
MoV
Lr1
JNZ

i OTHERWISE
ENDCHD
RET

THFB2  SFETCH UF THE DATA THAT WAS ACTUALLY READ
AsH GET LO ORDER FIECE TO ACCUM

B iSTORE TO PLACE POINTED TO BY *D.E

B 1UPDATE THE STORAGE POINTER

AslL $GET HI ORDER PIECE OF CRAM DATA

B 15AVE IN STORAGE AREA

B +AGAIN LOWNDATE POINTER TO BEGINING OF ACTUAL
E # INCREMENT IT

AsE #COPY CURRENT COUNT TO ACCUM FOR THE COMPARE
"020  FREACHED MAX YET??
RCLF  #BACK IF NOT YET..

$IONE.+
JRETURN TO CALLER
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CHD5 . HBO kkk EJT CHD kkk

3164 SBTTL  kkx "EJ* CHD Xk
3165 iCONSOLE COMMAND TO DISPLAY THE FLOW OF THE CONTROL STORE BY PRINTING
3166 i0UT THE CURRENT ®J-FIELD", "NEXT LOC's "SUBROUTINE RET REG®s & *CURRENT
3167 + LOCATION®
3168 008503 EJCHD:  RUN. . 115 CPU RUNNING??
{1y 006503 347 RST 4
(1) 008504 004 HBYTE 6
3169 006505 041 150 013 LXI HyEJLST #FIRST GET & PNTR TD ASCII TEXT
J170 004510 001 207 004 LXI By"B16010000111 $SET B=4 & C="10:00+01,11"
in
372 006313 171 EJLPY  HOV Al +COFY DIAG FUNC STRING TO ACCUM
3173 006514 344 003 ANI 3 #STRIF ALL BUT LO ORDER 2 BITS
3174
3175 006316 315 362 014 EJIY  CALL  REAIC  +GO READ DIAG FUNC AS GIVEN BY ACCUM
3174
3177 004321 315 160 004 CALL  PFLNI  sPRINT ASCIT IDENTIFIER FOR THIS FUNC
3178
3179 006524 245 PUSH H FSAVE *HsL®
3180 004523 313 314 030 CALL P16, iAND GO PRINT IT AS 16 BIT OCTAL
3181 004330 FCHAR  SPACE
(1} 0065330 317 R8T 1 iG0 PRINT CHAR IN TRAILING BYTE
{1) 0065331 040 BYTE  SPACE  sCHAR TO PRINT
3182 004532 FCHAR  SPACE
{1) 008532 317 RST 1 160 PRINT CHAR IN TRAILING RYTE
(1) 006533 040 +BYTE  SPACE  iCHAR TO PRINT
J183 006534 241 2y H $GET "HsL" BACK
3184
3185 006335 171 MoV fsC 1GET FUNCTION FICKER
3186 006536 017 RRC $SHIFT FUNCTION LIST
3187 006537 017 RRC 7 2 PLACES
3188 004540 117 MOV C:h #FUT BACK FUNCTION
3189
3190 005541 005 TCR B 1NOW DOWN THE COUNTER
3191 006542 302 113 015 JNZ EJLF  #AND JUNP TO THE EXECUTING CODE
3192
3193 004545 PCRLF 1AND A CR-LF
(2) 006545 347 RST 4
(2) 006346 002 HBYTE 2
3194 JELSE., END OF COMMAND
3195 004547 ENDCHD +RETURN 7O CALLER
(1) 006547 311 RET #RETURN TD CALLER
3196
3197 006530 103 125 122 EJLST! LABCIZ ZCUR/X  FUNC 03 IS CURRENT CRAM LOCATION
J198 006335 116 130 124 +ASCIZ ZNXT/Z  SFUNC 01 IS NEXT LOC
3199 004362 112 037 Q00 +ASCIZ 17 FUNC 00 IS J-FIELD

3200 006563 121 125 102 +ASCIZ ZSUB/Z  sFUNC 02 IS SUBROUTINE RETURM REG
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CHDS.MBO

3202
3203
3204
3203
3204
3207
3208

(1)

)
3209
3210
321
Nz
3213
3214

(1

(1
215
3216
37
1218
3219
3220
3221
1222

12
3224

(2)

(2)
3225
3226
1237
3228
3229
3230
3231

{1}
3232

006372
006575
006575
0063576
004577

006601
006403

0064606
006606
006607
006610
006612
004615
006616
0046621
0064624
006627

006630
006633
006633
006634

004633
006640
006641

0046644
006446
006646

CROSS - MICRD FROCESSOR ASSEMBLER 6(31) 3J-MAY-79 16i50 PAGE 3-100

Xk “TR* CHD ¥kx

332

347
004
152

076
062

347
006

072
247
312
021
315
310

35

347
002

072

247
32

31

206

040

077
151

131
230

132
in

157

212

040

040
015

040
030

0135

+SETTL Xk 'TR* CHD kX

iTHIS CONSOLE COMMAND TRACES THE FLOW OF THE MICRO-CODE BY TYPEING
$THE 4 KNOWN ADDRESSES FROM THE CONTROL RAM ADDRESS BRD, THEM ISSUEING
iA SINGLE CPU PULSE AND CONTINUING THIS UNTIL THE USER TYPES A

i CARRIAGE RETURN.

TRCHD:  JC
ARG14
RST
+BYTE
+ADNDR

MVI
5TA

TRI:  RUN..
RST
+BYTE
CLRB

TR: LDA
ANA
Jz
LXI
CALL
RZ

TRLF:  CALL
FCRLF
RST
+BYTE

LDA
ANA
JZ

TR1

4
4
BRKOT

As"077
BRKON

4
&

RPEND
BRKON

A

TRLF

[y BRKDT
EREAK

PULSE

4

3
“

RFEND
A
TR

iIF NO ARG, GO LIKE NORMAL
i IF WAS ARGs GO GET IT

FLACE TO PUT IT

iNOW ANY ARBITRARY:NON-ZERD VALUE
#T0 SAY THAT BREAKING IS OM.,

115 CFU RUNNING??

50 CAN CLR CHD CNTR

+CHECK IF BREAK IS ON

1CHECK FLAG

#+IF ZERO,DONT LOOK AT EREAK STUFF

iPASS PNTR TO THE DESIRED STOPPING ADDRESS
iIF FLAG SET» CALL TO CHECK ADLRESS

IF RETURN WITH Z-SETs WE ARE AT BREAK PLACE

+GIVE PULSE
$CARRIAGE RETURN LINE FEED

+GET CHD! CNTR
715 IT SET??
FWELLs CONT LOOF IF WOT YET

FOTHERWISE, ENI THE COMMAND

CLRE

ENDCHD

RET

RRKOM

#AND CLR THE FLAG
i DONE.
sRETURN TO CALLER
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kkx PN CHD kkk

CHDS.HBD

3234
3233
3236
3237
3238
1219

{1

1)
3240
3241
3242
3243

{1

004647
0064647
0046630

006451
006654
006657
004457

147
004

315
35

31

204 013
103 015

CROSS - MICRO PROCESSOR ASSEMBLER 4{31) 3-MAY-79 16130 PAGE 3-101

«SETTL kkk *PN* CMD ok
CONSOLE COMMAND TO 'PULSE" °WICRO-CODE®...IE GIVE
ih SINGLE PULSE AND THEN AN "EJ* COMMAND..
iCOMMAND IS EQUIVILANT TO THE *TR® TRACE COMMANDs
iONLY EXECUTING THE TRACE ONCE..
PMCHDY  RUN.. 15 CLK RUNNING??

RST 4

JBYTE &

FULSE: CALL  CH1 G0 D0 A SINGLE CLOCK
CALL  EJCMD  §TYPE CONTROL STORE ADDRESSES & EXIT FROM THERE
ENDCHD #ANDN OUT
RET +RETURN TG CALLER
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CHDS. HBO

3245
3246
3247

89

h
3248
3249
3250
3251

1§19

(1)

n
3252
3253
3254
3255
3256
3257
3238
3239
3260
3261
3262
3263
3264
3365
3264
3267
3268
3269
3270
32N
3272
3273
3274
3273
3278
3277

006640
006640
004661
006662
006465

006670
006670
006671
006672

006674
006677

006702
006704

004707

006712
006713
006714
0046715

006720
006723

006726
006731
006734
006735

006736
006741

CROSS - WICRD FROCESSOR ASSEMBLER 6(31) 3I-MAY-79 14150 PAGE 3-102

Xk "EC" CND ki

347
006
332
315

347
012
103

35
313

074
062

041

176
043
247
372

3135
042

041
315
002
004

052
303

302
3

040

315
204

004
031

041

344

162

170

100
032

170
3z

013
013

014
013

040

014

014
040

040
031

040
013

+SBTTL Xk *EC* CHD ki

iROUTINE TO READ THE C-RAM AND TYPE IT OUT

ECCHIN  RUN..
RST
+BYTE
JC
CALL

EC1?  CLRRH
RST
+BYTE
+ADDR

CALL
CALL

EC2:  MVI
5TA

4
6

EC2
LCCHD

THFER2
4
10,

THFB245

CRH.AD

crl

Arlé
ENEXT

15 CFU RUNNINGT?

#IF NO ARG» DONT GO ASSEMBLE ONE
$FETCH UP DESIRED CRAM ADDRESS

iZAF A TENPORARY BUFFER

iNOW WRITE DESIRED CRAM ADDRESS
#AND GIVE A SINGLE CLK PULSE TO LOAD CNTRL REG

#SET UF "EXAMINE NEXT® TYPE COMMANDS
15AVE EXAMINE STUFF IN RAM

#NOW READY TO READ THE CONTROL REG
HsRILST 3GET PNTR TO DIAG FUNCTIONS TO BE READ

LXI

ECLFY MOV
INX
ANA
JM

sl

H

4
ECBEE

#GET DIAG FUNCTION TO ACCUM

UPDATE PNTR

1WAS FNC END-OF-LIST(YES IF WAS NINUS)
+JMF IF WAS END OF LIST

OTHERWISE, WE WUST DD A DIAG FUNCTION

CALL
SHLD

LXI
CALL
+BYTE
+BYTE

LHLT
JHP

READC
ECSAV

Hy THFB2

OCTAL

3

=

4

ECSAV
ECLP

#GO READ THIS DIAG FUNCsDATA RETURNED IN *THFB2®
iNOW SAVE *HsL® FOR A MINUTE

+POINTER TO DATA JUST READ

iNOW TURN DATA INTO ASCII OCTAL CHARS
iTHO BYTES RELEVANT DATA

iWANT 4 OCTAL CHARS

+RESTORE THE “HsL®
iAND CONTINUE TILL READ ALL LIAG FUNCS
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CHDS, HB0 Xk "EC' CHD kx

3279 WHEN U GET TO HERE,» YOU'VE READ ALL FUNCS, NOW READ & CMP A & B COPIES
3280 006744 174 ECBEE? MOV Art iGET DIAG FUNC FOR AN "A* COPY
3281 006745 043 INX H sUPDATE MEM PNTR
3282 006746 247 ANA # 01D DIAG FUNC HAVE NINUS SIGN?T
3283 006747 372 012 016 JH PCRAM  SDONE LIST, JMF IF WAS MINUS
3284 O0THERWISE, GO AND READ THE 'A* COPY AGAIN
3283 006752 315 362 Q14 CALL  READC  $DATA RETURNED IN "THPE2®
3286 006733 HOVSR iMOVE THAT DATA TO 2ND THP BUFF
{1} 006735 347 RST 4
(1) 006736 000 JBYTE 0
3287 006757 100 040 +ADDR  THPBZ  +5RC OF DATA
3288 006761 073 040 +AIDR  THPBF2 + PLACE TO PUT IT
3289
3290 006763 176 Hov Arll #GET DIAG FUNC FOR A *B* COFY
3291 006764 043 INX H UPDATE PNTR
3292 004765 315 362 014 CALL  READC  SNOW READ A "B" CORY
3293
3294 006770 345 FUSH H 1SAVE *HsL®
3295 006771 315 022 033 CALL  CHP3&6  iNOW COMPARE THE 'A® AND 'B* COPIES
3296 006774 100 040 +ADDR  THFE2  3°B" COPY
3297 006776 073 040 +ADDR  THPBF2  §°A" COFY
3298 007000 341 FOF H sRESTORE "HoL®
3299 007001 312 344 015 JZ ECBEE  #IF CHECKED OK, BACK TO READ NEXT *A/B' COPIES
3300
3301 +FALL THRU TO VERIFY ERROR IF *Z" NOT SET
(3302 007004 PLINE ECVER  3°TVERIFY ERR"
(1) 007004 337 RST 3 1FRINT LINE OF CHARS
(1) 007003 104 037 «ADDR  ECVER  sBUFF TO PRINT
3303 007007 303 021 015 JHP RCINT  +GO FRINT ALL CRAM REGS

3304
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CMDS.H80 1%y 'EC' CHD dkx

3306 +IF *A/B® COPIES VERIFIED: TIME TO FRINT C-RAM CONTENTS
3307 007012 076 003 FCRAM: MVI As03  iDIAG FUNC TO READ °CURRENT CRAM LOCATION'
3308 007014 315 362 014 CALL  READC  +GO READ CURRENT CRAM LOC..
3307 007017 315 314 030 CalL P&, SPRINT IT
3310 007022 PSLASH i AND '/?
{2) 007022 317 RST 1 GO PRINT CHAR IN TRAILING BYTE
(2) 007023 057 +BYTE  SLASH  sCHAR TO PRINT
31
3312 1NOW FRINT THE 32 OCTAL CHARS:ssvess
3313 007024 006 040 ML Be32,  iNUK CHARS TO FRINT
3314 007026 361 PCRLF: FOP FSH 1GET A CHAR
3315 007027 315 010 004 CALL  PCHR  SPRINT IT
3316 007032 005 U B sD0WN COUNT OF CHARS FRINTED
3317 007033 302 026 016 JNZ PCRLF  5LOOP TILL DONE
1318
3319 007036 FCRLF $NEED CR-LF
{2) 007036 347 RST 4
(2) 007037 002 JBYTE 2
3320
3321 007040 ENDCHD 1 THEN OUT
(1) 007040 311 RET fRETURN TO CALLER
3322 007041 017 RDLST: JBYTE "017  SREAD 84-95
3323 007042 016 JBYTE  "016  READ 72-83
3324 007043 015 «BYTE  "015  3READ 40-71
1325 007044 014 JBYTE  "014  JREAD 48-59
3326 007043 012 JBYTE 7012 IREAD 346-474
3327 007046 005 JBYTE 705 FREAD 24-354
3328 007047 004 JBYTE 704 iREAD 12-23
3329 007050 000 JBYTE 0 iREAD 0-11
3330 007051 377 JBYTE 70377 SEND BYTE
3331007052 012 JBYTE 7012 iREAD Jé-47A
3332 007033 013 BYTE  "D13  SREAD 36-47B
3333 007034 005 JBYTE 705 #READ 24-354
3334 007033 006 JBYTE 704 $READ 24-35R
3335 007036 377 JBYTE 70377 sEND BYTE
3334
3337 JSBTTL  kkk “EN" CHD Xk
3338 007037 052 004 040 ENEC: LHLD  CRMAD JGET CURRENT ADDRESS
3338 007062 043 INX H sUFDATE 1T
3340 007063 042 004 040 SHLD  CRMAD  #PUT IT BACK

3341 007066 303 270 015 JHP EC1 60 TO COMMON CODE



VER 6.2 K510 CONSOLE PROGRAM

IS, MBO

3343
3344
3343
3346
3347
3348
3349
3350

n

(1)
3351
3352
1353
3354
3353
3356
3357
3358
3359
3360

3361

3362
3343
3364
3363
3366
3367
3348
3349
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
33
3392
1393

(1)

007071
007074
0067075

007100
007100
007101
007102
007103

007107
007112
007115

007117
007122
007124
007127
007130

007133
007134
007135

007136
007137

007142
007145

007130
007132
007135
007156
007161

007162
0071463
007164
007145

0071466
007167
007172

007173
007174
007175
007200
007200

kK¢ "DC* CHD kkx

032
043
042

347
006
315
322

021
041
016

315
076
35
014
315

043
043
041

015
302

315
041

076
062
074
001
402

136
043
126
043

353
313
353
012
0735
362

LS

004

004

227
040

302

32z
004

062
003
156

062

117

35
302

004
¢33

010

(5]
[= 2
[}

161

040

040

031

040
040

032
031

032

016
014
040

040

040

014

016

CROSS - WICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 16350 PAGE 3-105

+SBTTL  kkk 'DC* CHD Xkk

+SETTL  %kk DN TO DC* CHD %k
+CODE USED IN DEPOSIT NEXT FOR THE CRAM

INDC:  LHLD
INX
SHLD

DCCHDY  RUN. s
RST
+BYTE
CALL
+ADDR

LX1
LXI
MV1

CRMAD
H
CRHAT

4
&

ARGS
CRMTH

Ity CRMBF
HyCRMTH
Crd

+BEGIN THE UNPACKING

GENLP: CALL
MVI
CALL
+BYTE
CALL

INX
INX
INX

ICR
JNZ

CALL
LXI

M1
5TA
INR
LXI
ICLFY  STAX

oV
INX
HOV
INX

XCHG
CALL
XCHEG

LIAX
ICR

JP
ENICMD
RET

PLACE
Ard
SHR24
12,
PLACE

H
H
H

£
GENLP

CRM.AD
Hs CRMBF

Ar 04
INEXT

A
BsCRMFN
B

EsH
H

DM
H

WFUNC

DCLF

#GET CURRENT ADDRESS
i INCREMENT IT
#FUT IT BACK

15 CFU RUNNING??

ASSEMBLE DATA TO DEPOSIT
#PLACE TO PUT IT

+FLACE TO PUT THE RESULTS OF THE CRAM SHUFFLE
iTHE OLDr 12-BYTE FORMAT WILL ALMAYS BE HERE
7LOAD *C* WITH A 4

+LOCAL ROUTINE THAT TAKES 12 BITS OF 24,

#h GHIFT 24 REQUIRES I BYTES OF DATA TD SHIFT
1SHIFT 12 BITS JUST PACKED INTO OUTER SPACE
+TELL ROUTINE 12 PLACES

iNOW ROUTINE WILL GET 12 MORE BITS..12+12=24

$UFDATE PNTR 3-BYTES(IE 24 BITS)

sI0WN THE COUNTER(THERE ARE 4 GROUPS OF 24=94)
sCONTINUE TILL DONW THE 4 GROUPS

tWRITE THE CRAM ADDRESS
$6ET PLACE WHERE INFO WAS JUST PLACED

sNUMBER FOR DEPOSIT REXT TO USE

#GTANDARD FLACE TO KEEP IT

$SET FUNCTION .E@. 7{INR WORKS BY LUCK)

1SET AN ADDRESS INTO "BsC' REGISTER.TO USE AS A POINTER
1SAVE IT IN THE RAM AT LOC °CRHFN®

$GET 8 BITS OF DATA
UPDATE PNTR

+GET 4 HORE BITS OF DATA
#AND UPDATE PNTR AGAIN

iNOW “HsL® CONTAINS THE DATA  "InE® THE FNTR
#AND DIAG FUNCTION WRT
FOINTER BACK TO "HsL®

16GET PARTICULAR DIAG FUNC FROX RAN LOC
tDOWN TO NEXT

#A5 LONG AS 0-7» KEEP GDING

+NOW ALL DONE

+RETURN TO CALLER



VER 6.2 K510 CONSOLE PROGRAM

CHDS.M80

3395
3394
3397
3398
3399
3400
3401
3402
34032
3404
3405
3406
3407
3408
3409
3410
3411

1

(1
3412
3413
3414
34135
3416
3417
3418
3419
3420
3421
3422
3423
3424
3425

007201

007204

007207

007212
007215

007220

007223
007223
007224
007223
007227

067231
007234

007237
007242
007244

007246
007251

007254

CRDSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-106

Kk 'SH' CHD XX

347
000
236

Tl
Py
[ 2]

022

047 040

021
313

072
346
323

052
315

315

364
237

354
140
100

000
320

016

030
014

000
040

005

016
012

040

040
014

014

+SETTL  kkk "SH' CMD ¥k
+CODE TO START THE MICRO-CODE AT THE ADDRESS SPECIFIED..
$DEFAULTS TO STARTING AT C-RAM LOC O IF NO ADDRESS IS

1GIVEN
SMCMD:  JC

&1 +IF NO ARGs SUPPLY ABDRESS OF 0000

+OTHERWISE MUST AGSEMBLE THE GIVEN ADDRESS

CALL

JHF

SHiY  LXI
SM1.50 SHLD

ARG14, #ASSEMBLE 16-BITS OF ARGUMENT
BH1.5  $OTHERWISE, CONTINUE NORMALLY

Hs00  3IF HEREs DESIRE ADDRESS OF 0000
T80DT  3SET ADDR

CALL  MRCHDN  #RESET THE MACHINE

HOVGHR #5ET UF INITIAL DATA

RST 4

JBYTE 0

+ADDR  ONES  SDATA TO BE IS5 ALL ONES

+ADDR  DHDAT  #PLACE WHERE IT GOES

LXI DsHADOOO $GET ADDRESS OF MEM LOC ©

CALL  DWINT  s"DEPOSIT MEMORY' INTERNAL FORMAT

LA FARET  3GET PARITY STUFF

ANI "0140  sONLY KEEP # LITTLE BIT

OUT RESET PAND TURN OF ALL PARITY STUFF WHILE WE DD THIS
LHLD  TBODT  #GET START ADDRESS OF MICRO-CODE TO *H.L®
CALL  CADWR  SWRITE THE DIAG ADDRESS REG

CALL  CSCMD  $5TART THE CPU CLK FREE RUN
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CHIG MBO

3427
3428
3429
3430
343
3432
3433
3434
3435
3436

(1

8}
3437
3438

007257
007262
007263
007268
007270
007271
007273

007276
007276
007277
067301
007302

$k% "SH* CHD ki

315 265 033  HLTCH! CALL  DELAY. #NOW WAIT FOR MICRO-CODE TO REACH HALT LOOF

377 HYTE -1

35 346 006 CALL  CLRUSE sEXIT FROM USER HODE

3133 300 IN RUNFP  #xkkx 1/0 RD 300 dkkik

057 CHa #AND FIX INVERSION

346 010 ANI "010  #I5 CPU IN THE HALT LOOP?T?

302 305 016 JNZ SMVER  §JUMP IF YES..APPEARER TO START DK

iFALL TO HERE IF SHi0 DID NOT SET HALT LOCOF FLAG
PLINE SHERR  sPRINT ERR MESSAGE

337 R8T 3 sFRINT LINE OF CHARS

146 037 +ADDR  SMERR  #BUFF TO PRINT

047 51C $SET C-BIT TO INDICATE AN ERROR EXIT
303 356 014 JHP SHFINI #AND EXIT VIA RESTORE PARITY PATH
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CHDS . HBO k¥¥ "GH' CHMD Xk

3440 007303 SHVER: INTON +SET INTERAL STATUS FOR THE EXAMINE
(1) 007303 327 RST 2 G0 SET INTERNAL MODE
3441 007306 EXaM 0 FEXAMINE MEM LOC O(MICRO-CODE 5TOF CODE)
(1) 007306 315 216 030 CALL  EXAMSH JAND DO EXAM ASSUMING SHORT ADDRESS
(1) 007311 000 000 AR 0 ADDR TO RE ZAPPED' PASSED AS TRAILING ARG
3442 007313 INTOFF i TURN OFF INTERNAL STATUS
{1} 007313 347 RST & G0 EXIT FROM INTERNAL HODE
3443 #1T DII SUCCEED IN SETTING HALT LOOP FLAG, 50 MERELY PRINT HALTED
3444 yAND THE DATA IN LOCATION 0.,
3443 FXXKSUBROUTINE *STOP CODE® Xikx
3446 007314 315 255 032 CALL  SETRN  #JUST A LITTLE KLUDGE..CHEAF WAY TO FIX STATE LIGHT
3447 i IF PROGRAM EXECUTED A "HALT' WHILE LITES WERE BLINKY
3448
344% 007317 FLINE HLTHS  sPRINT "HALTED® MESSAGE
)y 007317 337 RST 3 1PRINT LINE OF CHARS
(1} 007320 1146 037 +ADDR  HLTHS  §BUFF TO PRINT
34530 007322 041 012 040 LXI HsEMBUF :PNTR TO DATA IN LOC 0
3431 007325 313 Ols 031 CALL  RiB sFRINT RIGHT HALF OF 34-BIT DATA
3432 007330 CLRE  CHKHLT s5ET FLAG TO SAY WEVE TYFED HALTED ALREADY
3453
3434 007332 PSFACE iFRINT A SPACE
(2y 007332 317 RST 1 G0 PRINT CHAR IN TRAILING BYTE
(2} 007333 040 +BYTE  SPACE  sCHAR TO PRINT
3433 007334 FSPACE 1AND ANDTHER
(2) 007334 317 RST 1 G0 FRINT CHAR IN TRAILING BYTE
(2) 007335 040 +BYTE  SPACE  sCHAR TO PRINT
3456 007336 FCCOM:  INTON +SET INTERNAL MODE
{1} 007336 327 RST 2 #60 SET INTERNAL MODE
3437 007377 EXaM 1 sEXAMINE WORD WHICH HOLDS THE FC
(1) 007337 315 21& 030 CALL  EXAMSH +AND DD EXAM ASSUMING SHORT ADDRESS
(1} 007342 001 000 +ADDR 1 yADDR TO BE ZAPPED PASSED AS TRAILING ARG
34538 007344 INTOFF +CLR INTERNAL MODE
(1) 007344 367 RST b 60 EXIT FROM INTERNAL MOLE
3459 007345 FLINE PCMSG  #PRINT °PC/*
(1) 007345 337 RST 3 sPRINT LINE OF CHARS
(1) 007346 112 037 +ABDR  PCHSG  #BUFF TO PRINT
3460 007330 315 347 020 CALL P34,  +AND PRINT THE FC
3451 007353 PCRLF #PRINT CARRIAGE RETURN LINE-FEED
(2) 007333 347 RST 4
(2) 007334 002 JYTE 2
3462 007355 247 ANA A sCLEAR THE C-BIT ‘CAUSE ALL OK
3463
3464 #AND BEFORE WE LEAVE,RESTORE THE PARITY STUFF
3463 007356 072 354 040  SHFINID LDA PARBT  #GET CURRENT PARITY DEFAULTS
3466 007361 323 100 ouT RESET  $RESTORE THE PARITY DETECTS
3467 007383 311 RET #AND OUT
3468 007364 ZERDESS
3469 007364 HADOOO! D 010+0,0 HEMORY ADDIRESS O

3470 + FROH MEMORY LOCATION 0
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KXk CPE* CHD ki

CMDS. MBO

3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3484
3487
3488
3489
3490
349
3492
3493
3494
3495
3494
3497
3498
3499
3500
3501
3502
3503
3504
3505
3504
3507
3508
3509

(2

(2
3510

(1)
3511

00731

007374

007377
007400
007402
007403
007404
007405

007406
007407
007412
007414

007415

007420
007423
007425
007426
007427
007430

007431
007434
007434
007435
007436
007436

332
35

175
344
027
027
027
027

157
072
346
265

303

072
346
037
037
037
037

33

347
002

31

020

244

007

354
217

361

354
160

304

017

030

040

013

049

030

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-7% 14150 PAGE 3-109

«SBTTL k& *PE® CMD ¥k

COMMAND TO ENABLE VARIOUS FARITY CHECKS NORMALLY MALE BY THE 8080..
#ACCEPTABLE PARITY COMMANDS ARE:

FE
FE
FE
FE
FE

-

~d f PO e

- e R e

#"DISABLE® ALL PARITY DETECTION

#"ENALE® "DF' PARITY DETECT

i 'ENABLE® *CRM® PARITY DETECTION

i "ENABLE® *PE® PARITY DET(CLK FREEZE ON PAR ERR)
"ENABLE"' ALL

iBITS ARE WEIGHTED FOR THE THREE TYPES OF PARITY ERRORS

FECHDG JC FARDIS

CALL  ARGI4,

MoV sl
ANI ~07
RAL

RAL

RAL

RAL

HOV Lsh
LbA FARRT
ANT "0217
ORrA L
JHF KS.PAR

+COMMAND REQUIRES ARG
$AGSEMBLE TYFED ARG

$GET NUMBER TYPED INTO THE ACCUH
tKEEF ONLY APFROPRIATE BITS

yBIT O INTO BITI

+BIT O INTO BIT 2

i INTO RIT 3

+ INTO BIT 4

iSAVE IN L

#NOW GET CURRENT STATUS
+0FF THE OLD CRUMMY PARITY
+THROW IN THESE NEW BITS

+SAVE IN RAM PLACE & WRITE TO KS

+THIS IS THE CODE FOR IF WE WANT TO DISPLAY THE PARITY

PARDIS! LDA FARRT
ANI "0140
RAR
RAR
RAR
RéR

PBCRLF? CALL  PBRITA
PCRLF
RST 4
JBYTE 2
ENDCMD
RET

iGET THE CURRENT PARITY STATUS
+CLR CRUD» JUST SAVING PARITY BITS
fROTATE TO JUSTIFY THE BITS AT BIT 0

#AND GO PRINT THOSE 8 BITS

FTERMINATE ALL WITH A CR-LF

yALL DIONE
#RETURN TO CALLER
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CHDS. MBO fkk "EX" CMD x

3513 +SBTTL ¥k "EX' CHMD ik
3514 #CONSOLE COMMAND TO EXECUTE A SINGLE SM10 'TEM ORDER® INSTRUCTION
3513
3516 007437 EXCHD:  ARG3S G0 ASSEMBLE THE INSTR TO BE EXECUTED
(1) 007437 347 RST 4
(1) 007440 010 BYTE 8
3517 007441 012 040 LADDR  EMBUF  SPLACE TO PUT IT
3518

3519 007443 021 012 040  EXINTMI LXI ILEMBUF sPOINTER TO INSTR INTO *IHE°

3520

3521 007446 315 143 033  EXINTY CALL  WDATP  sdkkR I/0 WRT 102,1045106,101,112 dbkkk
3522

3523 007451 076 002 HVI fr2 #SET BIT FOR "I/0 DATA CYCLE
3524 007433 323 114 out DTARE  #%kkkk I/0 WRT 11472 1kkix
3523 '
3526 007435 076 003 W1 fsd #BITS FOR "EXECUTE® & °CONTINUE®
3527 007437 323 212 ouT CPUCTL  #¥kkkx I/0 WRT 212/3 Thaky
3528
3529 007461 000 DNF?  NOP
3530 007462 000 NOP FWATT
3531
3532 007463 233 300 N RUNFF s%kkEx I/0 KD 300 dokkkk
3533 007465 057 CHA #FIX INVERSION
3534 007466 346 001 ANI 1 +15 CONTINUE STILL BET??
3513 007470 310 RZ iIF CLRs WE ARE OK.ss
3536
3537 IF CONT STILL SET» WE HAVE AN ERROR
3538 007471 FLINE EXMS  JERR MESSAGE °7DNF-DID NOT FINISH®
(1) 007471 337 R8T 3 iFRINT LINE OF CHARS
(1) 007472 125 037 ADDR  EXMS  #BUFF TO PRINT
3517 007474 315 346 004 CALL  CLRUSE sEXIT FROM USER HODE
1340 007477 037 CHA 1ACCUM NOW .E@. -1
I341 007500 247 ANA A 1SET FLAGS, 50 *JNZ® WILL JUMP

3342 007501 311 RET FAND RETURN



UER 6.2 K510 CONSOLE PROGRAH
Ykx "ST® CHD %k

CMDS,MBO

3544
3543
3546
3547
1
H
3548
3549
3550
3551
3552
(0
N
(1)
3553
3554
(1
(1)
{(n
3553
(1)
(1
(1)
3556
§9)
(1)
(1
3557
3558
3559
1560
3561
3542
3563
3564
3563
{1
(1)
3564
3567

007502
007503
007503
007506
007507
007511

007313
007513
007514
007515

007517
007517
007520
007323
007525
007525
007526
007531
0075333
007533
007534
007537

007541
007544

007547
007552
007555

007336
007536
007561

33

347
000
017
073

347
012
034

247
315
031

247
315
032

247
315
033

041
042

021
315
300

041
313

120

040
040

040

217
000

217
000

217
000

140
076

073
044

310
134

013

030

030

030

005

040

040
017

000
014

CROSS - MICRO PROCESSOR AGSEMBLER &6(31) 3-MAY-79 14130 PAGE 3-111

+SRTTL  kkk °5T' CMD kk
iCONSOLE COMMAND TO ISSUE A START TO THE CPU

STCMD:  CALL
HOVSR
RST
+BYTE
+ADDR
+ADDR

STINT: CLRRH
RST
+BYTE
ADIR

DEFOS
ANA
CALL
+AIDR
[EFDS
ANA
CALL
+ADNDR
IEPDS
ANA
CALL
+ADDR

LXI
SHLD

LXI
CALL
RNZ

LACMD  FFIRST GD ASSEMELE A LEGAL ADDRESS AT WHICH TO START
FMOVE TO THP BUFF SO DONT KILL "MEWAD®

4

0

MEMAD  #SRC

THPBF2 STEMP PLACE TO KEEP IT

DMDAT iMUST CLR COMM WORDS BEFORE WE START
4

104

DHDATHS

i iCLEAR LOC 31(KEEF ALIVE WORD)

A §CLR °*C-BIT* FOR USE BY COMMON CODE

IEFSHT 3AND DO THE DEFOSIT ASSUMING SHORT ADDR
3 iADDR TO BE ZAPPED PASSED AS TRAILING ARG
32 iCLEAR LOC 32(THE TTY INPUT WORDD
A iCLR "C-BIT* FOR USE BY COMMON CODE
DEFSHT $AND DD THE DEPOSIT AGSUMING SHORT ADDR
32 iADDR TO BE ZAFPED PASSED AS TRAILING ARG
33 PAND 33(THE TTY OUTPUT WORDD

A #CLR "C-EIT' FOR USE BY COMMON CODE
DEFSHT #AND DO THE DEFOSIT ASSUMING SHORT ADDR
I3 FADDR TO BE ZAPPED PASSED AS TRAILING ARG

Hy 02540 iLOAD "HsL* WITH *JRST® OFCODE

THFEF243 FAND PUT INTO THE BUFFER WHERE THE ADDR IS
IIs THPBF2 iNOW SET POINTER TO THE INSTR

EXINT FAND GO HANDLE JUST LIKE AN EXECUTE

iIF NON ZERD, THE EXECUTE FAILED

LONG.DELAY 1 3NOW WAIT

LXI
CALL

Hy200, % 1 §5ET UF THE TINING COUNT IN HsL REG
LTLOOF 3AND GO DELAY ABOUT 1 SECOND FOR EACH (300 COUNT?

TAND NOW FALL INTO THE °CONTINUE® COMMAND
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¥k “CO* CHD ik

CHIIS.HBO

3549
3570
3571
3572
3573
3574
3573
3576

{13

(1)
3577

(1)

(1}
3578
3579
3580
3581

007564
007567
007571
007573

007576
007576
007577
0074601
007401
007402

0074604

N5
076
323
062

337
033

337
006

303

017 007
005
212

231 040

037

407

061 017

CROSS - MICRO PROCESSOR ASSEMBLER &4(31) 3-MAY-79 14150 PAGE 3-112

+SETTL dkkx *CO" CHD kkk

+CONSOLE COMMAND TO ISSUE CONTINUE TO CFU

COCMD:  CALL
WI
out

COINT: &TA

FLINE
RST
+ADNDIR
FLINE
RST
+ADDR

SETUSE
A: ™05

CPUCTL
CHKHLT

KSFRNT
3
KSFRHT
U
3
4

JENTER USER MODE

#SET BITS FOR "CONTINUE® & *RUN'

ikEkkk 170 WRT 21273 kit

PAND GAURANTEE THAT ANY FAST HALTS WILL GET REFORTED

#WANT TO TELL USER WHEN WE SWITCH HODES
iPRINT LINE OF CHARS

$BUFF TO FRINT

#SAY 'USER MOIDE®

tPRINT LINE OF CHARS

BUFF TO PRINT

$AND JUMF OFF TO CONMON CODE THAT CHECKS THE CONTINUE BIT
FAND ERRS IF CONTINUE HAS NOT BEEN CLEARED BY THE CPU

JHP

IINF

$60vess
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CHDSHBO

3583
3584
3583
3386
3587
3588
3589
3590
3391
3592

1)

(1}
3593
3594
3595
5%

1)

i

(1)
3597
3598
3599
3600
3601

007607
007410
007612

0075615
007613
007616
007617
007621

007623
007623
007624
007627
007631
007634
0074636
0074641
007642

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14130 PAGE 3-113

KKk "HA' CHMD %kx

257
323
303

347
000
053
047

247
5
030
35
004
315
377
303

212
257

001
040

217
000
017
200
326

173

016

+SBTTL ¥k 'HA® CHD ¥xx
sCONSOLE COMMAND TO HALT THE SM10 CPU..CPU MICRO-CODE SHOULD ENTER
sTHE HALT LOOP
HACHD!  XRA A iCLR ACCUM FOR *RUN','EXECUTE" & °CONTINUE®
out CPUCTL  #%RkRXI/0 WRT 212/0 Tikkx
JHP HLTCH  +AND FINISHES UP JUST LIKE *SM* COMMAND

«SETTL %%k "SH® CHD xkk
COMMAND TO CAUSE THE TOPS20 HONITOR TO BEGIN AN ORDERLY SYSTEM SHUTDOWN
SHCHLG  MOVSH +HOVE US SOME DATA

RST 4

BYTE D

+ADR . DISBASE $FROM HERE ¢0.,776700)

+ADDR  TIMDAT  3TO HERE. PLACE FOR DEPDSIT 7O FIND IT

DEPOS 30 #AND 10 IT

ANA A #CLR "C-BIT* FOR USE BY COMMOM CODE

CALL  DEPSHT 3AND DO THE DEPOSIT AGSUMING SHORT ADDR

+ADIR 30 1ADDR TO BE ZAPPED PASSED AS TRAILING ARG

CALL  SETUSE sNOW BE SURE WE ENTER THE USER MODE AGAIN

WVI Bs"0200 #SET GIGN BIT, CAUSES *KEEP-ALIVE® TO BE IGNORED
CALL  STATEX G0 DD THE STUFF

JBYTE 70377 FWITHOUT CHANGING THINGS

JHF COINT  +AND GO BACK TO USER MODE TO WATCH MONITOR *SHUTDOWN®



YER 4,2 KS10 COMSOLE PROGRANM

CHIS . ¥BO

3603
3604
3403
3506
3607
3608
3609
3610
3411
3612
3613
3614
3615
3616
3617
3s18
3619
3620
3621
3622
3623
3624
3623
3626
3627
3628
1629
3630
3631

307645

007430

0074633
007634
007455

0074660
007663
007654

007647
007672
007674
007477

007700
007703
007704

CROSS ~ MICRD PROCESSOR ASSEMBLER 6(31) 3-MAY-79 16:50 PAGE 3-114

KL "KL CHD k%

315

175
247
312

062
L3R
062

072
376
314
31

072
247
302

300

300

300

247
010
101

017

030

017

040

040

040

034

040

013

+SETTL kxk "KL CHD %k
fKLINIK COMMAND
RLCMD:  JC KLDIS  sDISPLAY CURRENT STATE IF NOTHING TYPED

+ELSE ASSEMBLE THE TYFED IN ARG
CALL  ARG16, #PERMIT 14 BIT WIDE TYPE IN

#NOW VERIFY THAT LOWER HALF IS A LEGAL NUMBER
MOV Ark L0 HALF TO ACCUM
ANA A +SET CONDITION CODES
Ji KLOFF  #IF TYPED ZERD, GO TURN OFF KLINIK

+NOW FALL THRU HERE IF .EQ. 1, MUST TURN ON THE KLINIK
5TA KLLINE.ON SSET BIT TO SAY THAT KLINIK IS ON
RET #AND OUT
KLOFF: STA KLLINE.ON #GET HERE IF ACCUM WAS ZERD.. ZAP THE KLINIK FLAG

#AND FALL INTO CODE TO SEE IF THE END OF KLINIK HUST FORCE A CHANGE IN THE
sSTATE OF THE KLINIK LINE AND USER. IE IF IN HODE 3, WE MUST FORCE USER
+INTO MODE 2

LDA CSLMODE FGET CURRENT HODE

CF1 «MODEZ  +I5 IT MODE 372

€z SETM2  #SET MODE 2 IF NOT IN THERE

RET TAND OUT

+HERE IF JUST WANT TO DISPLAY CURRENT KLINIK STATE
KLDIS: LDA KLLINE.ON $GET CURRENT VALUE
ANA A $5ET FLAGS
JHFP CHOOSE #GO DISPLAY THE APPROPRIATE MESSAGE
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CHDG . HBO

1633
3634
3635

)

1
3636

(1)

§9
3637
3638
3439
3640
3641
3642
3643
3644
3645
3644
3647
3648
3649
3630
3651
3652
3653
3654
36355
3656
3637
3658
3659
3660
3661
3662
3643
3444
3663
3666
3647
1448
3669
3670
36N
3672
3673
3474
3675
3676
3677

1)

0
3678

89

(1

007707
007712
007712
007713
007715
0077135
007716
007720
007723
007725
007730

007732

007733

007735

007740
007743
007746

007750
007751
007753

007754
007737
007760
007761
007742
007763

007766
007747
607771

007772
007772
007773
007775
007773
007776

CROSS - WICRD FROCESSOR ASSEMBLER 4(31) 3-MWAY-79 14150 PAGE 3-115

¥k CTT® CHMD kxx

35 017 007

137
053

337
006
072
326
362

31

332

052
021
004

176
374
e

313
022
023
043
004
302

176
376
310

337
344

347
012

037

007
247
004
101

223
262
372
377

214

350

377

037

040

034

017

040
040

004

017

+SBTTL XXk *TT' CMD %kk
TTCMD: CALL  SETUSE sON THIS COMMAND WE DESIRE THAT THE CTY ENTER USER MODE
PLINE  KSPRMT 3°KS510>*

RST 3 #PRINT LINE OF CHARS
+ADDR  KSPRMT $BUFF TO FRINT

PLINE U i "USR MOD®

RST 3 iFRINT LINE OF CHARS
AR U #BUFF TO PRINT

LDA CSLMODE sCHECK KLINIK STATUS - PUT IT INTO MODE 27

SUI +MODE2 715 MODE LESS THAN MODE 27

JP SETH2  3NO - OK TO SET MODE 2 - S0 60 DO IT

CLRB  KLNKSW 3CLEAR KLINIK STATUS WORD - FORCE A REEXAMINATION OF
\ i OF THE SWITCHES ...

RET 1NOW RETURN

«SETTL Kk "PW® CMD &k
COMMAND FOR SETTING A PASSWORD INTO THE 8080, SO THAT THE KLINIK LINE
fUSER WILL HAVE SOMETHING TO MATCH AGAINST WHEN HE TRIES TO GET INTO THE SYSTEM
PHCMDY CLRE  KLNKSW 7ON ANY PASSWORD COMMAND, FORCE A RE-EXAMINATION
# OF THE KLINIK MOLE

#H0W D0 THE NORMAL STUFF U NEED TO DD WITH THIS COMMAND
JC PW.CLR #IF NO PY TYPEDs GO CLR PASSWORL

iFALL THRU ELSE.. IE WUST SET THE PASSWORD

PW.SET? LHLD  JARGL  +GET POINTER TO THE TYPE-IN BUFFER
LXI TIsPASSWORD 3FOINT TO THE BUFFER AREA WHERE THE PASSHORD WILL BE
W1 By-6  FSET A MAX COUNT FOR THE LENGTH OF THE FASSHORD

PH.LOOF: MOV AoM 1COPY A PAGSWORD CHARACTER TO THE ACCUM
Cr1 EOLCH IS IT END OF LINE??
RZ +IF YES,SIMPLE RETURN -

sFALL TO HERE IF MORE TO BE MOVED
CALL  UPJLO  $UPPER CASE ONLY
sTaX D 1MOVE A CHARACTER TO THE SAVE BUFFER
INX I fUPDATE DESTINATION POINTER
INX H +UPDATE SOURCE POINTER
INR R UPDATE CHARACTER COUNT
JNZ FW,LOOF $5TAY IN THE LOOF

sFALL THRU WHEN DONE & CHRACTERS.. THAT HAD BETTER BE ALL, ELSE ERROR
Hov AsH iGET 7TH CHARACTER
CP1 EOLCH  $IT BETTER BE END
RZ +IF YESy WAS END OF LINE, THEN OK TO RETURN

#FALL THRU WHEN USER TYPED TOD MANY CHARACTERS
PLINE PULEN  FERR MESSAGE
RST 3 iFRINT LINE OF CHARS
+ADDR  PULEN  FBUFF TO PRINT
PW.CLR? CLRRM  PASSWORD41 SCLEAR 5 BYTES OF THE 4 BYTE RUFFER
RET 4
HYTE 104
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CMDS, MBO Kk 'FW' CHD %k

y 007777 270 040 +ADDR  PASSWORDH14S
3679 010001 053 ICX H fFOINTER CAME OUT &0OD
3680 010002 046 000 MVI LY iCLR THE &TH BYTE OF THE BUFFER
3681 010004 311 RET iTHAT'S ALL

3482



VER 4.2 KS10 CONSOLE PROGRAM

CHDS . MBO

3684
3683
3684
3687
3688
3687
3690
3691

($

(1)
3492
3693
3694
3493
1696
3697
3698
3499
3700
3701
3702
3703
3704
3703
3706
3707
3708
3709
3710
711
nz
N3

010005
010007

010012
010014
010015
010015
010016
010017
010022
010025

0100320
010032
010035
010040
010043

010044
(10045
010047
010030
010051

010054
010036

010041

016
303

016
305

147
006
315
35
315

076
35
35
021
301

032
344
261
022
35

076
062

303

000
014

001

331
35
204

017
362
315
100

374

174

007
010

020

013
014
013

014
014
040

033

040

014

CROSS - MICRD PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-117
¥y MK' & "UM' CHMD kkx

+SBTTL  kkk "MK® § "UM® CHMD kkk
CONSOLE COMMAND TO MARK AND UMARK SPECIFIED MICRO-CODE LOCATIONS

UMCHDY  MVI
JHF

HKCHDY  MVI

MRKCH: FUSH
RUN.
R8T
+BYTE
CALL
CALL
CALL

HVI
CaLL
CALL
LXI
FOP

LIAX
ANI
ORA
MRKRT: STAX
CALL

L
5TA

JHF

Cs0
MRKCH

£l
B

4

b
LCCHD
CRH.AD
LRl

#7017
READC
CRM.AD
s THPR2
R

I
~0376
C
b
ADATF

fs7
CRMFN

WFNC1

#WE ARE CLEARING THE HARK BIT..
$AND GO SAVE IT AS A FLAG FOR WHAT WE ARE DOING

A BIT GAYS WE ARE SETTING THE WARK BIT
iSAVE "BsC"y IT HAS DATA FOR SET OR CLEAR
115 CPU RUNNINGT?

#'C-BIT" IS CLR..GD ASSEMBLE A LEGAL RAN-ADDRESS
#SET DIAGNOSTIC ADDRESS REG
#GIVE SINGLE PULSE TO GET DATA WHERE I CAN READ

+GET FUNCTION READ FOR CRAM DATA THAT INCLUDES MRK
i00 THE DIAGNOSTIC FUNCTION READ

SET DIAGNOSTIC ADDRESS REG

iGET PNTR TO DATA THAT HAS THE MARK BIT

iGET INSTR TYFE

16ET THE ACTUAL DATA

iCLEAR BIT 0

iNOW EITHER SET OR CLEAR THE BIT
1BUT DATA BACK, NEW MARK BIT STATUS
+WRITE DATA TO BUS REG

#NOW WISH TO DO FUNCTION WRITE 7
#SET INTO FUNC WORD

AN FINISH UP BY WRITING DATA BACK



VER 6.2 K510 CONSOLE PROGRAM
CMDS.HB0

s
718
3717

(1}

98}

1)
3718
3Nng
3720
A

1)

{1

1)
a2
3723

(1
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
KYL3!

8}
3742

(89

010064
0100464
010043
010066
010070
010072

010075
010075
010074
010077

010101
010101
010102
010103
010110

010112
010115
010120
010122

010124

010127
010132
010133

010134
010134
010137
010137

KKk 7R CHD %%

347
012
024
074
062

347
012
054

327
35
3
017

021
35
074
323
313
072

247
32

367

3t

40
002
023

040

230
033
040

017
176
004
115

040

012
033

040
033

040

020

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-1i8

SSETTL  kk% "ZH' CND %k

sCONGOLE COMMAND TO ZERD THE SHM10 MOS MEMORY..

ZHCMD:  CLRRM
RET
+BYTE
+ADDR
HVI
8TA

CLRRY
RST

+BYTE
+ALDR

INTON
RST
CALL
Ml CALL
+ADDR

LXI
CALL
MVI
ouT

CALL

HEMAD
4

10,
HEMAIMS
Ar2

MEHAD+H4

DKDAT

4

10,
DHDATHS

2

113
INC34
MEMAL

[y HEMAD
ADATP
Ard
BUSARE

TIHGD

sCLEAR MEMORY ADDRESS BUFFER(TD STARY AT &)

sBITS TO SAY WRITE TYPE FUNCTION
FWRITE INTO THE BUFFER

#DATA TO DEPOSIT IS ALL ZERDES

+ INTERNAL HODE O

160 SET INTERNAL HODE

+DEPOSIT ZEROES INTO FIRST LOCATION
#T0 NEXT ADDRESS

#HERE IT I5

+00 PART OF THE DEPOSIT HERE, FOR SPEED SAKE
iLDAD' UP BUS REGS WITH THE DESIRED DATA

iNOW FUNCTION TYPE BIT INTO ACCUM

FRRRKE 1/0 WRT %hkkx

NOW GO [0 THE DEFOSIT

+AND CHECK TO SEE IF GOT A NXH

LDA
ANA
JZ

ERRCD
A
81

iGET ERROR COILE..
sCHECK IF SET
+IF NO ERRORS YET» KEEP GOING

jFALL THRU WHEN HAD °ND DATA ACNOWLEDGE® ERROR

INTOFF
RST
ENDCHD
RET

b

sCLEAR INTERNAL HODE

160 EXIT FROM INTERNAL MODE
+AND DONE

+RETURN TO CALLER



VER 6.2 KS10 CONSOLE PROGRAM
¥k RP* CHD ¥xx

CHDS.HB0

3744
3743
3746
1747
3748
3749
3750
375t
3752
3753
3754
3755
3756
3757
1738
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
1767
3770
3
3772
3773

010140
010143
010144
010147
010152
010133
010156
010157
0101462

010165

010170
010171
010172

010175
010176
010177

010202
010205
010204

322
257
062
35
257
042
057

062 2
303 2

35

174
247
302

175
074
303

072
247
302

130

020

040
020

040

040
020

030

040

020

CROSS - MICRO FROCESSOR ASSEMBLER 4(31) 3I-MAY-79 18150 PAGE 3-119%

+SETTL k& "RP' CHD ¥kk

iNOTE: THE LIST OF SAVED COMMAND DISPATCHES IS NOT IN THE NORWAL 8080
iADORESS FORMAT..IE THE COMMAND LIST IS SAVE IN PAIRS OF BYTES AS
#HI ORDER FIECE FIRST..
iLO ORDER PIECE SECOND..
RFCHDG  JNC kF1 +IF ARGy BEGIN AT A SPECIAL PLACE
XRA A #CLR ACCUM
RPO:  STA RFCNTR  +THERE I5 NO REPEAT COUNT
CalL  RPFO0  +IN THE BEGINNING YOU MUST RESET THE POINTERS

XRA A 1CLR ACCUM
STA RPEND  5CLR THE REFEAT KILLER
CHA +HAKE ACCUM .EQ, -1

STA RPTON  + THAT REPEAT FUNCTION IS5 TURNED OM
JHP kP2 sCONTINUE. .,

RP1: CALL  ARG1&. SFETCH THE ARG THAT WAS TYPED

HOV AsH 1T MUST ONLY BE 254 OR LESS
ANA A #SET PROCESSOR FLAGS
JNZ KILNM  #IF .67, 234. THEN BAI NUMBER

sFALL THRU IF ACCUM ©
MOV fisl iGET REAL ARG INTO ACCUM
INR A +SET ACCUM 1 GREATER THAN ACTUAL
JHP kPO sCONTINUE BY INITING FLAGS

RFTRTNG LDA RFEND  $NEXT THING IS TO SEE IF TIME TO STOP REPEAT
ANA A i TEST DATA
JNZ RF.OUT 7AND END THE REPEAT IF “END' FLAG IS SET



VER 4.2 K510 CONSOLE PROGRAH
kkk “RP* CHD dkk

CHIG . X80

3773
3774
37177
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
378%
3790
3791
3792
3791
3794
3795
3796
3797
3798
3799
3800
3801
3802
3803
3804
3805
3804
3807

010211
010214
010213
010214

010221
010224
010227
010230

010233
010234
010237
(10241
010244

010247
010250
010253

010254
010233
010236
010257
010240

010263
010264
010247

010270
010271
010272

052
176
074
302

072
314
247
32

075
062
376
304
302

257
062
3

126
043
136
043
042

041
345
353

174
247
362

211

160
001
307
202

301

040

020

040
020

040

001

020

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-MAY-79 16150 PAGE 3-120

i H

RF,OUTS

RF43

LHLD
MoV
INR
JNZ

LDA
CZ
ANA
JZ

ICR
5TA
CPI
CNzZ
JNZ

XRA
5TA
RET

MOV
INY
HOV
INX
SHLD

LXI
PUSH
XCHG

HOV
ANA
JF

RFLST
Artd
A

kP4

RFCNTR
RFFOO
A
RPTRTH

A
RFCNTR
1
RPFOO
RFTRTH

A
RPTON

DM
H
ErM
H
RPLET

HyNULLW

H

arH

RFGO

iGET FOINTER TO COMMAND DISPATCH LIST

iCHECK BYTE, .MAKE SURE ITS NOT THE END-OF-LIST
#IF IT WAS -1y NOW ITS A ZERD

iAND GO BACK TOO

#CHECK IF THIS IS A COUNTED REFEAT

#IT WAS END' OF LIST IF U GOT HEREs SO FIX POINTERS
iSET FLAGS

iIF «EQ. O NO COUNT ON THE REPEAT

$THERE IS A COUNTER, DOWN IT

SAVE NEW COUNT

1SEE IF AT BOTTOM LINE

#IF A COUNTED REPEAT, FIX END OF LIST ONLY IF MORE TO DD
i JUNF IF NO

+CLEAR ACCUM PRIOR TO LEAVING
i TURN OFF THE °ON® FLAG
AND HERE IF YES

#IF IT WAS OK.. START ASSEMBLING THE DISPATCH
#UPDATE TO LO ORDER PIECE

FAND DIGPATCH IS NOW IN "D.E

UPDATE POINTER

iSAVE POINTER TO WHERE WE ARE IN CHD LIST

7*HeL® GETS PLACE WE WANT TD RETURN TO
#PLACE ON STACK SO THAT 'RET" INS COMES HERE
+DISFATCH ADDRESS INTO “H.L®

16ET HI URﬁER PIECE OF ADDR TO SEE IF ARG
i WAS TYPED WITH THIS COMMAND..SET FLAGS
#IF SIGN BIT CLRy CHD GOT NO ARG



VER 6.2 K§10 CONSOLE PROGRAM

CHIIG, MBO

3809
3810
38il
3812
3813
1814
3815
igié
3817
isig
1819
3820
3821
3822
1823
3824

010275
010277
010300
010301
010302

010303
010304
010307
010312
010315
010320
010323

kkx *RP* CHD ¥k

344
147
067
077
351

057
062
041
042
041
042
K31

177

131
001
21
032
207

040
041
040
041
040

CROSS - MICRO PROCESSOR ASSEMBLER &(31) 3-MAY-79 16!50 PAGE 3-121

+OTHERWISE MUST SET THE C-BIT TO TELL CMD TO LOOK FOR ARG
ANI ~0177  $CLR SIGN BIT
MOV Hyh iPUT IT BACK FOR CORRECT DISPATH

§TC iSET C-BIT IF NECCESSARY
RFGO?  CHC #SET C-BIT FOR THIS COMMAND TO SEE
FCHL iAND GO DO IT..

#IF REACHED END OF THE DISPATCH LIST» THEN THIS CODE RESETS
iTHE POINTER BACK TO THE BEGINNING OF THE LIST
RENEW: CHA +RPFOD DOESNT TOUCH ACCUM» SET ACCUM TO -1
5TA CHDS,. NOW ZAP THE FIRST IN LINE FLAG
RFFOO:  LXI HsRFINI BUFFER BEGINNING ADDRESS
SHLIT  RPLST  #PUT BACK INTO RAM
LXI HsRPTBFT $FOINTER TO DATA BUFFER
SHLD  RPBUFS SRESET INTO HOLDING LOCATION
RET AN RETURN



VER 6.2 K510 CONSOLE PROGRAM

CHDS.HBO

3826
3827
3828
3829

(1}

{1)
3830
3831
3832
3833
3834
3835
3834
3837
1838
3839

(1)

{1
3840
3841
1842
3843

(1)

{H
3844
3845
3846
3847

(1)

1)
3848
3849
3830
3851
3852
3853
3834

010324
010324
010325
010327
010332

010335
010340
010341
010342

010345
010345
010344
010330
010352

010356
010356
010337
010340
010362

010364
010344
010385
010347
010372

010373
010376
010401

CROSS - MICRO FROCESSOR ASSEMBLER 6(31) 3-MAY-79 16150 PAGE 3-122

Kkk *[G' CHD ok

337
252
kit
332

072
007
007
062

137
261
315
132

347
0060
100
374

337
273
315
330

072
062
ki

037
160
245

100

357

037
160
264

040
040

037
160

100
132

021
020

040

040

021
020

021

040
040

+SBTTL  ¥kk DS CHMD k%

sCOMMAND 7O SELECT NOM DEFAULT DISK UNIT AND UNIBUS ADAPTERS FOR ROOTING

1FROM DISK

DSCHEY  PLINE
RST
+AIDR
CALL
JC

8.UBA
3

Q. UBA
FICKUP
st

MESSAGE TO ASK FOR "UNIBUS ADAFTER® TO BE USED
sPRINT LINE OF CHARS

$+BUFF TO PRINT

60 FETCH THE RESPONSE THAT WAS TYPED

#IF NOTHING TYFED,» LEAVE UBA AS CURRENTLY SELECTED

jFALL INTO HERE IF & NEW UBA NUMBER WAS TYFED

LA
RLE
RLC
5TA

D81 PLINE
RST
+AIDR
CALL
JC

HOVSR
RST

+BYTE
+ADDR
+ADDR

0523 PLINE
RST
+ ALK
CaLL
RC

THPBZ

NSKUBA

@.RH

3
@.RH
PICKUP
ns2

4
0
THPR2
DISRASE

0. UNIT
3

Q.UNIT
PICKUF

1GRAB THE NEW UBA NUMBER AS TYPED

+THE UBA NUMBER IS JUSTIFIED "k4" IN A BYTE
iTAKES 2 ROTATES TO GET IT JUSTIFIED

ANDI SAVE THE NEW VALUE IN THE RAM

1ASK FOR AN RHi1 TO USE
$PRINT LINE OF CHARS

+BUFF TO PRINT

iGET WHAT WAS TYPED

#IF NOTHING TYFED, DO NOTHING

1NOW SAVE THIS HEW DISK BASE

1THIS IS WHERE THE DATA SHOULD BE SITTING
+THIS IS WHERE WE WILL KEEF IT

#ASK FOR A UNIT NUMBER TO BOOT FROM

+PRINT LINE OF CHARS

$BUFF TO PRINT

160 FETCH WHAT WAS TYPED

+IF NOTHING TYPEDs THEN ALL DONE. RETURN FROM THIS CHB

sFALL TO HERE IF # UNIT WAS TYPED..GO SET THE UNIT 70 BE USED

LA
5TA
RET

THPB2
UNITNH

#GET NUMBER TYPED FOR THE NEW UNIT
#8ET IT INTO RAM AS THE NEW VALUE
fALL DONE THIS COMMAND. ...



VER 6.2 K510 CONSOLE PROGRAM
CHMDG .N80

3836
1857
3858
M
(1)
3839
3860
3861
3842
3843
3864
3845
3866
3867
3848
(1)
h
3849
3870
3871
3872
{1
{n
3873
3874
3875
1
1§
3876
3877
3878
3879
3880
3881
Jasz
3883
{1}
(1)
3884
3883
3886

010402
010402
010403
010405
010410

010413
010416
010417
010420

010423
010423
010424
010426
010431

010434
010424
010435
010435
010440
010442
010442
010443
010445
010430

010433
010456

010461
010441
010462
010444

010447

337
252
35
332

072
007
007
062

337
261
15
312

347
000
100
367

337
303
315
332

137
32
313

332

2 137

037
160
023

100

336

037
160
042

040
040

037
160
061

100

037
172

131

021
021

040

040

021
021

021
021

040

040

021

021

CROSS - MICRO FROCESSDR ASSEMBLER 6(31) 3-HAY-7% 16130 PAGE 3-123
kkk "N5* CHMD Xk

+SETTL  %ik 'H5® CHD kxx

FCOMMAND TD SELECT WHAT MAGTAPE TO BOOT FROM

MSCHDY  PLINE
RET
+ADDR
CALL
JC

0. UBA
3
2.UBA
PICKUP
MS1

+ASK FOR A UNIBUS ADAPTER TO LOAD FROH

iPRINT LINE OF CHARS

+BUFF T0 PRINT

#GET WHAT WAS TYPED

+IF NOTHING, LEAVE UBA ALONE.. GO GET THE NEXT THING

iFALL INTO HERE IF A NEW UBA WAS SELECTED

LA
RLC
RLE
574

MS1:  FLINE
RST
+ANIR
CALL
JC

HOVSE
RST
+BYTE
AR
+ADDR
M51.5¢ PLINE
RST
+ADDR
CALL
JC

THFE2

HTAUBA

&.RH

3
{.RH
PICKUP
M81.5

4

0
THPR2
MTBASE
8. TCU
3

8. TCU
PICKUP
M&2

iGET THE NEW UBA TYPED

+UBA NUMBERS MUST BE JUSTIFIED ON BYTE BOUNDARY ¥4
FTAKES TUO SHIFTS TO SET THE UBA NUMBER

15AVE THE NEW UBA VALUE IN THE RAM

iASK FOR A NEW RH11 TO USE

iPRINT LINE OF CHARS

sBUFF TO PRINT

$FETCH WHAT WAS TYPED

+IF NOTHING TYPED, THEN DD NOTHING

i IF SOMETHING TYFEDs GET IT FROM THE BUFFER

PLACE WHERE THE STUFF WAS PUT

+PLACE WHERE WE KEEP THE MAGTAPE BASE REG

#60 ASK FOR A UNIT NUMBER

sPRINT LINE OF CHARS

iBUFF TO PRINT

G0 SEE WHAT WAS TYPED

iIF NOTHING TYPE, LEAVE VALUE ALONE.. GO AROUND THIS.

#FALL TO HERE IF MEED 7O SET A NEW UNIT NUMBER

LA
5TA

H52¢  FLINE
RST
+AlIR
CALL

JC

THFR2

$GET WHAT WAS TYPED

TAPEUNIT $5ET IN THE NEW UNIT NUMBER

G, IEN
3

Q. DEN
INBUF

H53

$NOW GO GEE WHAT DEMSITY TO SET FOR THE HAGTARE
PRINT LINE OF CHARS

BUFF TO PRINT

#+UPDATE BUFFER POINTER. THIS CASE IS DIFFERENT THAN
+THE OTHERS.. WE NEED TO EXAMINE ASCII. NWOT OCTAL
iBUT IF NOTHING TYPED, GO ASK FOR A NEW SLAVE



VER 4.2 K510 CONSOLE FROGRAM

D5, HBO

it
3889
38%¢
3891
3892
1893
3874
3893
3896
3897
38948
3899
3900
3901
3902
3903
3904
1905
3904
3907
3908
3909

tnH

{1}
3910
3911
3912
3913
3914
3915
3916
3917
i918

010472
010473
010476
010301

010304
010306
010507

010512
010313
010516
010321

010524
010524

010331
010531
010532
010334
010537

010340
010543
010346
010547
010353

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-124

kX "HS' CHD Ik

345
021
5
302

074
341
303

341
021
315
302

076
042

337
322
315
330

072
042
31
070
061

147
302
112

402

126

133

302
130

004
363

037
160

100
362

040
064

021
033
021

021

021
033
032

040

021

040
040

040
040

sFALL THRU IF NEED 7O SET A DENSITY....
#NOW HeL REG POINTS TO THE STRING JUST TYPED IN
FUSH H #SAVE POINTER TO THE TYPED IN BUFFER
LXI DyEIGHTO sGET POINTER TO THE '800* LIST
CALL  STRCHF +NOW DD A STRING COMPARE
JNZ S16CHK #IF WAS NOT AN 'B00": SEE IF ITS A "1800°

0Ky IT WAS 800..NOW SET UP THE CHANNEL DATA TO SAY 800 BPI TAPE
M1 As2 #A 2 IS THE CORRECT CODE FOR 800 BPI
FOF H +IF "800 MATCHED, THEN CLEAN UP THE STACK
JHF M52.5 36O TO NEXT CHECK

S16LHKS FOF H #GET POINTER TO THE TYPED IN STUFF
LXI D SIXTN FMATCH AGAINST "1600°
CALL  GTRCMP sDD THE STRING COMPARE
JNZ KILNK  #IF WAS NOT 14005 THEN IT WAS BAD

#IT WAS 14600, 50 SET THE RIGHT THING FOR TAPE BPI
MVI Ard $THIS IS THE CODE FOR 1600 EPI
M52,5¢ S5TA DEN.SLUHL #SET THE BYTE IN THE CHANNEL DATA WORD

MS3:  PFLINE  Q.5LV  3ASK FOR A NEW SLAVE DEVICE
RST 3 iPRINT LINE OF CHARS
+ADIR  Q.5LV  SBUFF TD FRINT
CALL  PICKUF JFETCH WHAT WAS TYPED
RC 7 IF NOTHING TYFED» THEN WE ARE ALL DONE

sELSE FALL TO HERE TO GET THE SLAVE
LDA THPB2  3GET THE NUMBER
8TA DEM.SLY $SET THE BYTE AS REGUIRED
RET AND ALL DONE

EIGHTO! LASCIZ /B00/  $FOR 80O BPI TAPES

SIXTNS .ASCIZ 71600/  $STRING FOR 1500 BPI TAPES
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CHDS, H80

3920
3921
3922
3923
3924
3925
3926
3927
1928
3929

(1

98]
3930
193
3932
3933
934
3935
3936
3937
3938
3919
3940
3941
1942
3942
3944
1945
1944
1947

010360
010563

010364
010564
010565
010366
010370
010571

010572
010375
010376
010601
010404

010607
010612

010615
010620
0104623
010424

CROSS - WICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-125

Kix "MS® CHD Xk

35
330

347
010
100
257
311

041
065
315
032
042

041
303

052
315
042
303

172

040

160
215
223

215
340

223
245
221
144

021

040

010
040
040

021
001

040
033
040
032

+SOME SUBROUTINES FOR USE BY THE DEVICE SELECT COMMANDS

iFIRST A ROUTINE TO READ IN A NUMBER TYPED IN ANSWER TO AN 8080 QUESTION
+AND SAVE THE NUMBER TYFED IN THE 34 BIT BUFFER °THPB2'. RETURNS C-BIT CLEAR
iIF A NUBER WAS GATHERED AND STORED IN "TNPB2'. RETURNS C-BIT SET IF NOTHING
1WAS TYPED,

FICKUP: CALL  INBUF  #SET UF THE INPUT BUFFER TO THE CURRENT TYFEIN.

RC #RETURNS HERE WITH C-BIT SET IF NOTHING TYPED
$GET HERE IF SOMETHING WAS TYPED.. GO GET IT AND FUT IT IN ‘THPE2®

ARGIS iGATHER A J4-BIT ARGUMENT

RST ]

JBYTE 8

+ADDR  THFEZ  SFUT IT IN THIS BUFFER

XRA A iCLEAR C-BIT BECAUSE ALL WAS OK.

RET #ALL DONE

#SUBRDUTINE TO FIX UP THE BUFFER POINTERS IN THE INPUT BUFFER
INBUF: LXI HsEOL  §GET POINTER TO EMD-OF-LINE COUNTER

ICR M #50 CAN DECREMENT

CALL  BFRST  JRESET TTY INPUT POINTERS

LHLI  BUF,  sFIND THE BEGINNING OF BUFFER

SHLD  .ARGI  #AND SET IT AS THE POINTER TO THE FIRST ARG

LXI HyINRDY $PASS A RETURN ADDRESS IN HelL
JHP NULLW  JENTER TTY INPUT WAIT

INRDY: LHLD ARG  3GET POINTER TO THE START OF THE NEW DATA
FNDARG: CALL  SEPCHR SEAT UP ANY NO-OF SEPARATORS

EHLI ARGl  $REPLACE THE FOINTER

JHF EOCKL  sCHECK IF AT END-OF-LINE. C-SET IF YES(IE NO ARG)
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CHDS,MBO

3743
3950
3951

(1

(1)
3952

()

(2
3953
3954
3955
3936
3957
3958
3959
3960
3961
3962
3963
3964
3963
3964
3967
1948
1969
3970
N
3972

§)]

(1)
3973
3974
3975
2976
3977

CROSS - WICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-126

Xy "ET" CMD Xxx

000077

010631
010631
010632
0104634
0104634
010635
010634
(10640
010643

010644
010647

010632

010653

010660
010663
0104863
010644
010465
010667

010671

337
140

347
002
076
062
067

35

315

332

315

33

347
000
244
073

303

037

010
255

326
263

022
040

113

040

021

022

032

023

021

017

+SETTL %Kk "BT® CMD %k
INDIRECT="077
BOOT: PLINE BTHS61 SINCLUDE A MESSAGE 50 THAT USERS KNOW U R BOOTING

RST 3 iPRINT LINE OF CHARS
+ALDR  BTMSGL #BUFF TO PRINT

ETAUT? PCRLF #ANDI KEEF IT ON ONE LINE
RST 4
JBYTE 2

MVI A:7010 SBIT 32 IN TENLAND TO SAY THIS WAS A ROOT BUTTON LOAD
5TA GOCODE #SAVE IN THE GO0 CODE® PLACE
81C iFALL THRU 7O A *BT"

ETCHD: CALL  BTCHOICE G0 SELECT MONITOR OR DIAG PRE-BOOT
BT.SRC: CALL ~ MICROP sREAD THE PAGE OF FILE POINTERS INTO MEMORY €1000

iWHEN GET TO HERE» THE PAGE HAS REEN READ IN.
JC C.BTERR FERROR IN BOOT PROCESS DURING MICRO-CODE LOAD

CALL  DMEM2CRAM 3LOAD DATA FROM MEMORY INTO CRAM

tFALL THRU IF DONE THE CRAM LOADING FORTION

#NOW MUST READ IN THE BOOT CODE ITSELF.START THE SM10 MICRO-CODE
iAND THEN START THE BODT PROGRAM AT ADDRESS 1000

+NOW SET UP DISK POINTERS TO POINT TO BOOT BLOCK OF DISK,

+IN ORDER THAT WE LOAD THE MONITOR ROOT

LE.GO? CALL  LBINT  +GOD READ-IN THE AFPROFRIATE BOOTSTRAP
LE.501% MOVSE iSET UP A START ADDRESS

RST 4

BYTE O

JADDR  HAL000 FMEMORY ADDRESS 1000 FOR STARTING PROGRAM
+ADDR  TMPEFZ 3SET UF SO START COMMAND CAN FIND THE ADDRESS

fTENF CODE FOR FIGURING OUT HOW TO MAKE THE INTERNAL START CODE WORK
JHF STINT 760 START THE MACHINE WITH MONITOR BOOT



VER 4.2 K510 CONSOLE FRUGRAH
ki *LB' CHD dkx

CMDS. HBO

3979
1980
3981
3982
3983
3984
3985
3984
3987
3988
3989
3990
399
3992

010674
0104677
010702
010703
010706
010707

010712
010715

010720
010723

315
021
072
203
137
315

332

315

052
303

324
000
172
266
23
347

132
074

021
002
040

040
622

CROSS - WICRO FROCESSOR ASSEMBLER 4(31) 3-MWAY-79 14150 PAGE 3-127

SETTL  ¥kk *LB* CHD %kx

LBCKD: CALL

LBINT? LXI
LbA
ADD
MOV
CALL

JC

CALL

BTCHOICE §IF ARG GIVENs GO SET UP A CHOICE FOR THE BOOTING
I,"01000 sALL FOINTERS START AT 1000

RM100  $GET THE OFFSET AS SELECTED(MON OR DIAG PRE-ROOT)
E tADD LO ORDER TO THE OFFSET

EdA iPUT IT BACK

FILEINIT sREAD IN POINTERS TD THE °PRE-ROOTS'

L.BTERR SERROR IN LOADING THE PRE-BOOT

BT.GO  sSTART UF THE MICRO-CODE & INTERNAL OFF

iNOW PASS ADDRESSES OF RH BASE & DRIVE # TO THE PRE-BOOT PROGRAMS

INFORT: LHLD
JHP

UNITNM 3UNIT NUMBER INTO HL REGISTER
PASSSRC #ROUTINE WHICH WRITES LOCS 34,37 % 40
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CHDS, MBO

1994
3993
3994
3997
1998
3999
4000
4001
4002
4003
4004
4005
4004
4007
4008

(1)
4009
4010
4011
4012
4013
4014
40135
4016

010726

010731

010734
010734
010741
010742
010744

010747
010732
0107535
010735

010754
0107460
010763
010765
010770
010772

CROSS - MICRO FROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 FAGE 3-128

¥kx 'LR® CMD Xxx

332

315

076
062
3
074
303

35
332

367

076
K3
076
042
323
1

342

244

004
172

(04
334

212
173

174
361
020
333
205

021

030

040

014
032

013

040

+CUTE LITTLE ROUTINE FOR SELECTING WHICH BOOT TO LOAD

RTCHOICE: JC

CALL

LOAD4  +IF NO ARGs SET FOR *BOOT:' INPUT

ARG14. FASSEMBLE THE ARG

iAS LONG AS IT WAS A NUMBER, WE WILL LOAD THE DIAG BOOT

WVI
EXIT4: §TA
RET
LOAD4: MVI
JHF

fird #A 6 15 THE OFFSET FOR THE DIAG FRE-BOOT
RM100  #SAVE IT

fird iFASS A 4., TO SAY LOAD MONITOR BOOT
EXIT4  FAND COMMON EXIT

iROUTINE TO START UP THE MACHINE(KS10), AND RE-ESTABLISH THE PARITY DEFAULT

BT.GO: CALL
JC

BT.GO1: INTOFF
RET

MVI
CALL
MVI
TP.SET: 5TA
i)
RET

SM1 iSTART THE MICRO-CODE

D.BTERR $IF WICRO-CODE DOES NOT START
- FINTERNAL MODE OFF

6 +60 EXIT FROM INTERNAL MODE

AsDEFLTE $GET MACHINE DEFAULT VALUE FOR ENABLES

KS.PAR 3SET THEM INTO THE RAM & WRITE INTO KS

AyTRPOEF GET MACHINE DEFAULT FOR TRAP ENABLES

TRAFEN #SET DEFAULT INTO THE RAM

DIAG  #¥kkkk I/0 WRT 205/TRAPS ENABLE kkkkk
1AND OUT



VER 4.2 K510 CONSOLE FROGRAM

CHDS, HE0

4018
4019
4020
4021
4022
4023
4024
4023
4024
4027
4028
4029
4030
4031
4032
4033

010773
010776
011001
011003
011004

01101t
011014

011017
011021

011024
011027
011032

042
315
076
15
32

315
302

074
35

35
35
303

221
224
071
376
017

134
201

002
045

035
347
263

040
022

023

022
021
021

CROSS - MICRD FROCESSOR ASSEMBLER 6(31) 3-WAY-79 16150 PAGE 3-129
dxx UHT® CMD Xk

«SETTL ki *HT® CHD ik

HTCHD:

M. 1

SHLD
CALL
M1
CALL
JNC

CALL
JNZ

KVl
CALL

CALL
CaLL
JHF

CHOL.  #5AVE WHAT COMMAND THIS IS, 50 RETRYS WILL WORK
MTSETUF +G0 TO SOME COMMON CODE

AsREADLTAPE §GET THE COMMAND EXECUTION CODE FOR THE TAPE CHD
MTXFR  #AND READ-IN THE MICRO-CODE FROM TAFE

¥T.1  #ND NEED TO CHECK IF FATAL ERR IF ALL OK

NONFATAL sWAS AN ERROR, GO SEE WHAT KIND
A.BTERR FERR TYPE *A' IF INITIAL READ FAILS

#sHT.BIT SET ACCUM .EQ. MAGTAFE EIT
MEM2CRAM iLOAD MICRO-CODE FROM MEMORY TO °CRAN' SPACE

HBINT  NOW LOAD IN THE PRE-BDOT PROGRAM
BT.G0  #START THE MICRO-CODE,REFLACE PARITY & TRAP DEFAULTS
LE.«G01 +AND PROCEED TO START THINGS
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CHIG M8

4033
4034
4037
4038
4033
4040
4041
4042
4043
4044
40435
4044
4047
4048
4049
4050
4051
4032
40533
4054
4053
4056

011035
011037

011042

011045
011050

011052
011033
011060

011043
011066

011071

CROSS - MICRO FROCESSOR ASSEMBLER 6(31) 3J-MAY-79 14130 PAGE 3-130

¥kk "MT* CHD ¥k

076
33

322

315
302

076
33
322

i
302

031
376

07
007
071

154
231

137

024

iNOW MUST DO A RE-WIND., SKIF FIRST FILE(MICRO-CODE)s THEN READ-IN THE
1SECOND FILE(THE PRE-ROOT)
MRINT: MVI AySKF.TAPE 3GRAB A SKIF COMMAND

CALL  MTXFR  FISSUE A REWIND. AND #4 FILE-SKIF

#NOW WE EXPECT THERE TO BE A FRAME COUNT ERROR FROM THE SPACE FORWARD
FAND WE WILL DO WHAT WE CAN TO IGNORE IT
JNC HTSKOK +IF NO ERROR AT ALL» THATS OK TOD

CALL  NONFATAL CHECK ERROR TYFE IF FALL INTD HERE
JNZ L.BTERR #IF WAS NOT A FRAME COUNT ERROR, IT WAS MORE SERIOUS

+IF COMPARE RESULT WAS ZERD» THEN THE ERROR WAS A FRAME COUNT ERROR
#AND WE WILL IGNORE IT BY FALLING INTO THE CONTINUE CODE
MTSKOK? MVI A'READLTAPE 3GET A TAPE READ COMMAND
CALL  OMXFR  JEXECUTE TAP COMMAND LIST WITH NO REWIND IN IT
JNC PASSME ND ERROR IF NO °C* BIT

CALL  NONFATAL #SEE WHAT KIND OF ERROR
JNZ L.RTERR #BOOT ERROR IF NO Z

FASSME? LHLD  TAPEUNIT 3GET TAPE UNIT FOR CURRENT HAGTAPE SELECTION
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LI5S, HBO

4058
4059
4060
{1)
{1}
4061
4042
4063
4064
4063
4066
4067
4068
4049
(1)
1)
(13
4070
4071
472
4073
4074
(1)
(4}
5}
4073
4076
8%
{1}
4077
4078
4079
88
§9]
(1)
4080

011074
011075
011075
011076
011077
011161
011103
011106
01111l
011112

011113
011114
011114
011115
011120
011122
011123
011123
011126
011131
011131
011132
011135

011137
011137
011140
011141
011143
011145
011145
011146
011151
011153

ke HT® CHI ok

3435

347
000
242
047
041
072
266
167

345

247
35
034
341
066
341
042

247
K3k
037

347
000
362
047

247
313
040
3

040
040
051
254

217
000

000

047

217
060

040
040

217
000

040
040

030

040

030

030

CROSS - MICRO FROCESSOR ASSEMBLER &(31) 3-MAY-79 14150 PAGE 3-131

iNOW PASS INFO IN LO MEMORY ADDRESS SPOTS

PASSSRE:

MOVSE
RST
JBYTE
+ALDR
+ADDR
LXI
LIA
ORA
MOV

FUSH
DBEFOS
ANA
CatL
+ALDR
FOP
HVI
FoOF
SHLE
[EPDS
ANA
CALL
+ADDR

HOVSR
RST
+BYTE
»ADDR
+ADDR
DEPOS
ANA
CALL
+ADIR
RET

PUSH H FSAVE THE PASSED UNIT NUMBER ON TOP OF STACK
iFASS RH BASE ADDRESS TO INTERNAL BUFFER

4

0

RHBASE #FROM HERE

DMDAT 57D HERE

HsIMDATH2 $GET POINTER TO PIECE FOR UBA
UBANUN  3GET CURRENT UBA

H fPUT IT INTO MEMORY

Hrd

H $SAVE THE POINTER TO 'DMDAT® AREA

34 fOEPOSIT IN MEMORY

4 +CLR *C-BIT* FOR USE BY COMMON CODE |

DEPSHT #AND DO THE DEPOSIT ASSUMING SHORT ADDR

36 FALDR TO BE ZAPPED PASSED AS TRAILING ARG

H iGET BACK THE POINTER TO *DMDAT® AREA

K0 iCLEAR BYTE WITH BITS 12-19

H #GET THE UNIT NUMBER THAT WAS SAVED ON THE STACK
[MDAT  #AND PUT IT INTO THE DEPOSIT MEMORY DATA AREA
37 #DEPOSIT IN MEMORY HERE

A 1CLR "C-BIT® FOR USE BY COMMON CORE

DEPSHT #AND DO THE DEPOSIT ASSUMING SHORT ADDR

37 +ADDR TO BE ZAPPED PASSED AS TRAILING ARG

sFINALLY PASS DENSITY SLAVE INFORMATION
4
0
DEN,SLY 3GET IT FROM HERE
DHDAT  sPUT IT HERE
40 FAND MOS HEMORY HERE
A #CLR 'C-BIT® FOR USE BY COMMON CODE
DEPSHT +AND DO THE DEPOSIT ASSUMING SHORT ADDR
40 $ADDR TO BE ZAPPED PASSED AS TRAILING ARG
+BACK T0 CALLER
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CMDS.MBO

4082
4083
4084
4083
4086
4087
4088
4089
40%0
4091
4092
4093
4094
4093
4096
4097
4098
4099
4100
4101
4102
4103

011154
011156
011161
011142
011163
011166
011167

011170
011172
011173

011174
011177
011202

011203
011206

076
041
276
365
314
361
310

074
276
300

041
041
345

052
351

343
134 040

015 025

340

000 044
344 003

221 040

CROSS - MICRO PROCESSOR ASSEMBLER &(31) 3-MAY-79 16350 PAGE 3-132
¥k "HT' CHMD dxx '

#ROUTINE THAT CHECKS TO SEE WHAT KIND OF ERROR WE HAVE SUFFERED UNDER
iTHE MAGTAPE TRANSFER

NONFAT? MVI
LXI
CHP
FUSH
4
FOF
RZ

Ay{"03773FRMERR+2> SCHK ERROR CODE FOR FATAL OR NON FATAL TYPES
HyERRCD! $NOW POINT TO THE ACTUAL ERROR TYPE THAT WE GOT
H i COMFARE THE TWO
FSu SAVE FLAGS WHILE WE RESET THE TAPE DRIVE
WTRESET $GD RESET ANY ERRORS ENCOUNTERED' IN THE SKIF OPERATION
Sl iGET BACK THE FLAGS

+ONLY RETURN IF ERROR WAS NON FATAL

sFALL TO HERE IF ERR WAS FATAL TYPE..SEE IF WE CAN RETRY IT

MVl
CHF
RNz

As<"0377%RETRY.+2> §*RETRYABLE® ERROR??
H 1 COMPARE
0UT IF CAN‘T EVEN RETRY..DIE

AN HERE IF IT WAS RETRYABLE

LXI
LXI
PUSH

LHLD
PCHL

SFsRANST+"02000 sFIRST CLEAR THE STACK
HsNORKL sPUT A RETURN ADDRESS ONTO THE STACK
H

CMD,  #NOW GET "WHICH® COMMAND TO RETRY
1GIVE IT A GO
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CHDS, HB0

4103
4106
4147
4108
4109
4110
4111
4112
4113
1114
4115
4115
17
4118
4119

n

8]
4120
42
4122
4123

011207
011212
011215
011220
011223

011224
011227
011232

011235
011235
011236
011237
011241
011243

042
315
35
35
i

35
072
042

347
000
367
242
i

221
224
035
347

015
356
234

040
040

040
022
022
021

023
040
040

CROSS - ICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PABE 3-133
¥kk "MR" CHD XX

+SETTL Xk “HB' CMD dokx

jCOMMAND TO LOAD ONLY THE BOOTSTRAP OFF OF THE CURRENTLY SELECTED MAGTAPE

MECMD: SHLD
CALL
CALL
CALL
RET

CHIn

1SAVE WHICH COMMAND THIS IS

HTSETUF 3GO TO SOME COMMON CODE TO SET UP FOR MAGTAPE XFER

HBINT
BT.GO

1AND GO
iSTART UP THE MICRO-CODE & INTERNAL OFF
+BACK TO NULL JOB LOOP

150ME COMMON CODE THAT SETS UP FARAMETERS FOR MAGTAPE XFER’S..5AVES A FEW
BYTES OF 8080 SPACE

MTSETUR: CALL
LDA
5Th

HOVSB
RST
+BYTE
+ADDR
+ADDR
RET

BTINT
HTAURA
UBANUK

4
0
HTBASE
RHEASE

#FIRST SET UP FOR THE ROOTING PROCESS
FGET SELECTED UBA FOR MAGTAPE
PASS TO COMMON SPOT FOR CHANNEL COMMAND LIST TO FIND

AND MOVE THE SELECTED T BASE FOR RH BASE TO FIND

§SELECTED MAGTAPE RH BASE ADDRESS

iCOMMON RH BASE REGISTER LOCATION
iBACK TO MAILINE
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CMDS.M8O0 ¥kk "MB' CMD %k

4125 011244 HAL000: D' Gs0s+12000

4126 011251 HOMEMD? D 505,735,5000,000 3 "HOM' MEANS HOME BLOCK
4127 011236 ONES: It 777977752 777+777 3ALL ONES...
4128 +SBTTL  FILE SYSTEM

4129 i--FAGE OF POINTERS FORMAT--

4130 i 10 POINTER TO FREE

4131 i +H LENGTH OF FREE

4132

4133 i +2 POINTER TO MICRO-CODE

4134 ) +3 LENGTH OF HICRO-CODE

4135

4134 i +4 FOINTER TO MONITOR PRE-RDOT
4137 i 13 LENGTH OF FRE-BOOT

4138

4139 i t4 POINTER TO DIAG FRE-ROOT
4140 i +7 LENGTH OF SAME

4141

4142 i 110 POINTER TO BC1 MICRO-COIE
4143 i i LENGTH OF SAME

4144

4145 i +12 FOINTER 7O BC2 FRE-BOOT
4144 i 3 LENGTH

4147

4148 i +14 POINTER TO MONITOR BOOT PROGRAM
4149 i 5 LENGTH OF SAME

4150

4151 i 16 POINTER TO DIAGNOSTIC BOOT
4152 i +17 LENGTH OF SAME

4153

4154 i 120 PODINTER TO BC2 ITSELF

4155 i +21 LENGTH OF SAME

4154

4157 i +22 FOINTER TO FI-ABLE

4158 i 23 LENGTH OF SAME

4159 i '

4160 i ‘

4161 i '

4162 i +776  FOINTER TO FI-ABLE 344(8)
4163 i 1777 LENGTH OF SANE

4164
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FILE SYSTEM

CMDS5.HBO

4166
4147
4168
4149
470
471
4172
4173
4174
475
4174
77
4178
4179
4180
4181
4182
4183
4184
4183
4186
4187
4188
4189

{1}

89

011263
011246
011247
011272
011273
011274

011277
011302
011303
011306

011311
011314

011317
011321

011324
011337
011332
011332
011335

021
325
5
321
325
5

041
042
043
042

313

024

000
12

105

312 332

076
042

315
302

s
103

010
105

In

201 03

214
002

002

023

023

000
040

040

2 022

022

040

022

rJ

030

CROSS - WICRD PROCESSOR ASSEMBLER 4(31) 3J-MAY-7% 14150 PAGE 3-135

sROUTINE TO "FIND THE B0BO FILE SYSTEN', WHICH IS REALLY JUST & PAGE
i0F PHYSICAL POINTERSs TO PHYSICAL DISK LOCATIONS

HICROP: LXI

FILEINIT: PUSH
CALL
FOF

FILESH: PUSH
CALL

LXI
SHLD
INX
SHLI

CALL
JZ

701002

i
BTINT
i

i
DSKIFT

He (0
BLKALR
H
BLKNUM

CHKHOH
GOODPK

iFOR HICROCODE, ALWAYS GO TO 2ND POINTER
iSAVE POINTER INTO THE FILE PAGE
FAND SET UP TO DO A READIN
fRESTORE *DbE*. KLUDGY WAY TO MAKE SUBROUTINE HAVE
#  MULTIFLE ENTRY POINTS
iFETCH CURRENT DISK DEFAULTS

iCLR *HsL?

FAND' SET THE DESIRED CYLINDER TO 00

1BUNF HsL TO HAKE IT .EG. 01

iNOW SET THIS INTO THE BLOCK NUMBER(HONME BLOCK)

360 SEE IF THIS PAGE HAS THE "HOM® BLK I.D.
#IF YES, JUMP TO CONTINUE READ-IN

iFALL THRU IF FIRST HOME BLOCK NO GOOD

WI
8TA

CALL
JNZ
GOODPK: EXAM
CALL
+ADDR

As7010
BLKNUM

CHKHOM
#.BTERR
1163
EXANSH
11063

iTRY ALTERNATE HOME BLOCK
15ET BLOCK NUMBER TD ALTERNATE

iTRY ALTERNATE

+IF THIS ONES BADs THEN GIVE UP

FEXAMINE WORD WITH HOME BLOCK IN IT

7AND D0 EXAM AGSUMING SHORT ADDRESS

yAIDR TO BE ZAFPED PASSED AS TRAILING ARG
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[MI5.HBO

41
4192
4193
4194
4195
4194
4197
4198
4199
4200
4201
4202
4203
4204
4203
4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4214

(1

{1
4217
4218
4219
4220
221
4222

(1)
4223
4224
4223
4226
4227
4228
4229
4230
4231
4232

n

{1)
4233
4234
4233

011337
011342

011343
011346
011347

011352
011355
011360
0113463

011344
011371

011372
011375

011400
011400
011403
011405
011410
011412
011414

011415
011415
011416
011420
011422
011425

011424
011431

011434
011434
011435
011436
011440
011442

FILE SYSTEM

315
332

341
067
ki

052
042
02
042

315
i1

35
332

315
000
315
251
012
ES4

327

315
K1R

072
062

347
000
374
242
31

352
177

015
112
012
103

367

367
201

214
002
022
022
040

337
254

040
040

022
032

030

040
040
040
040

024

024
032

030

033

005

040
040

CROSS - MICRG PROCESSOR ASSEMBLER 6(31) 3-MAY-7% 14150 PAGE 3-136

NOW THAT YOUVE READ HOME BLOCKs FIND POINTER FILE

#AND TRANSFER THE ENTIRE MICRO-CODE INTO MOS HEMORY

#SHORT ROUTINE TO MOVE DATA FROM THE EMBUF INTO THE CHANMEL COMMAND LIST
CALL  BLKRDR #READ IN THE PAGE OF POINTERS FROM THE DISK
JC B.BTERR $ERROR IN BOOT PROCESS DURING POINTER FAGE READ-IN

NOW EXAM THE REAL DESIRED DATA
POF H §FETCH UP THE FILE POINTER ADDRESS
51C +SET SIGN WHICH INDICATES AND EXANINE
CALL  EXMHL  §AND READ IT IN TO HEM

1SHORT ROUTINE TO MOVE DATA FROM THE EMBUF INTD THE CHANNEL COMMAND LIST
BLKROR: LHLD  EMBUFHZ #GET CYLINDER FROM SPECIAL HOME BLK PNTR

SHLD  BLKADR $SET CYLINDER IN CHANNEL COMMAND LIST

LHLI  EMBUF  #GET TRACK SECTOR BYTE

SHLD  BLKNUK 3SET INFO INTO THE TRCK/SECTOR WORD

CALL  DSXFR sFINALLY READ THE FIRST PAGE OF THE DESIRED
RET

fLITTLE ROUTINE TO READ IN THE HOME BLOCKs CHECK THAT IT IS A HOME BLOCK
# VIA THE *HOM® ID» AND RETURN Z-BIT SET IF IT IS
CHKHOM: CALL  DEXFR  sEXECUTE DISK TRANSFER

JC A.BTERR 3BOOT ERROR 'A®s IF 0OFS
EXAM 1000  iNOW EXANINE THE HOME BLOCK ID
CALL  EXAMSH +AND DO EXAN ASSUMING GHORT ADDRESS
+ADDR 1000  FADDR TO BE ZAPPED PAGSED AS TRAILING ARG
CALL  CMP34  SAND TRY OUT A COMPARE
+ADDR  HOMEWD SEXPECTED I
+ADDR  EMBUF  FAGAINST WHAT WAS JUST READ IN
RET +AND OUT
BTINTY INTOM iSET INTERNAL WODE OM
RST 2 G0 SET INTERNAL MODE
CLRE  PARRT  #ND PARITYS
CLRE  TRAPEN sAND NO TRAPS WHILE ROOTING
CALL  MRCMD  #AND DONT FORGET HR. RESET

RET

fLITTLE ROUTINE TO SET UP DISK DEFAULTS
DSKDFT: LDA IGKUBA #GET CURRENTLY SELECTED DISK UBA NUMBER
5TA UBANUM  $5ET INTD COMMAND LIST PLACE

HOVSE #+AND SEND CURRENTLY SELECTED RHEASE
RST 4

BYTE 0

»ADDR  DSBASE JCURRENT DISK RH BASE

+ADDR  RHBASE 37O PLACE FOR COMMAND LIST TO FIND IT
RET 10UT
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4217 +SETTL CRAM LOADER CODE
42318 011443 076 001 DMEM2CR? MVI  A.BT.BIT +D0 COUFLE ROUTINES A FAVOR, LOAD BIT
4237 011445 062 121 040  HEM2CR: STA BT.TYFE $ACCUN HAD THE BOOTING TYPE..SAVE IT
4240 011430 041 000 000 LXI H:00  FZEROES TO "HsL®
4241 011453 345 FUSH H 15AVE CURRENT CRAM ADDRESS
4242 011434 315 320 014 CALL  CADWR  +AND THEN WRITE IT TO THE CRAM
4243 011437 076 007 W1 fr7 15TART WITH FUNCTION 7
4244 011461 062 010 040 5TA CRMFN
4245 011464 NEWFAG: MOVSR $INITIALIZE MEM ADDIRESS
(1) 011464 347 RST 4
(1) 011465 000 JBYTE 0
4246 011466 244 022 JAIDR  MAL000 SWITH 1000 OCTAL
4247 011470 017 040 +AIDR  HEMAD  SSTANDARD HEM ADDRESS
4248
4249 +CODE TO DECIDE IF WE NEED TO READ AN ADDITIONAL DISK SECTOR
4250 011472 032 017 040 LHLI  MEMAD  3GET CURRENT MOS MEM ADDRESS
4251 011475 175 RDLEXM: MOV Asl iGET 8 BITS OF ADDRESS TO BE EXAMINED
4252 011476 323 103 ouT A2835  3SET PIECE OF ADDRESS INTO ADDRESS REGISTER
4253 011500 174 Hov fsH #GET COUPLE WORE BITS
4254 011501 323 105 ouT A2027  3SET INTO CSL BOARD ADDRESS REGISTER
4255 0115023 076 004 M1 Ard 1SPECIAL KEY TO MAKE °EXAMINE® WORK CORRECTLY
4256 011505 315 095 012 CALL  EM.CRM 3GO DD A MEMORY EXAMINE, OF THE SHORT FLAVOR
4257
4258 011510 032 012 040 LHLD  EMBUF  3GET 16 BITS OF THE MEMORY DATA
4259 011513 174 MOV ArH iCOFY TO ACCUM,» SO THAT WE CAN MAKE IT 12 BITS
4260 011514 346 017 ANI "017  3CLR THE BITS
4261 011516 147 MoV Heh #PUT BACK INTD THE HI ORDER REG
4262
4263 011517 315 263 014 CALL  WFUNC  $WRITE THE FIECE
4264 011522 041 010 040 LXI HsCRMFN $GET CURRENT DIAG FUNCTION
4263 011325 065 ICR H 110WN COUNT
4266
4267 011526 052 013 040 LHLI  EMBUF+1 $BET 16 BITS OF THE MEMORY READ
4248 g
4267 011531 016 004 MVI Cr4 iNOW A QUICK LITTLE LOOF
4270 011533 237 XRA A iCLR ACCUM TEMFP
4271 011534 174 QLOOP: MOV AsH 1COFY TO ACCUM
4272 011335 037 RAR sROTATE INTO THE C-BIT
4273 011536 147 Hov Hsh iFUT IT BACK
4274
4275 011537 175 MoV sl 1TRY BOTTOM FIECE
4276 011540 037 RAR iROTATE C-BIT INTO THE TOP
4277 011541 157 MOV LsA sFUT IT BACK
4278 011542 013 ICR C +DOWN THE LITTLE COUNTER
4279 011541 302 134 023 JNZ QOLOOF  SCONTINUE
4280
4281 011546 315 263 014 CALL  WFUNC  3WRITE THIS PIECE
4282 011531 041 010 040 LXI HsCRMFN $DOWN THE FUNCTION COUNTER
4283 011554 065 ICR H # DECREMENT

4284 011555 362 203 023 JP BELOOP  7.JUMP AROUND THIS STUFF IF NOT AT FUNCTION O
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CHIG. N80

4286
4287
4288
4289
4290
4291
4292
4293
4294
4293
4296
4297
4298
4299
4300
4301
4302
4303
4304
4303
4304
4307
4308
4309
4310
4311
4312
4313
4314
4315
4314
4317
4318
4319
4329
4321
4322
4323
4324
4325
4326
4327
4328
4329
4330
4331
4332
4333
4334
4335

011360
011562

011565
011366
011567
011570
011373
011574
011576
0114601
011402

011603
011606
011607
g1i611
011612
011615
011620

011621
011624
011625
011630
011431
0114633
011636
011441

011644
011647
011451

011454
011437
01146642
011665

011446
011670
011673
011674
011677
011702
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CRAM LOADER CODE

074
042

341
043
343
315
174
346
312
341
K18

052
174
346
147

007
010

320

010

22

35 263

041
045

052
043
042
174
346
312
N5
303

072
376
302

041
315
332
31

074
35
320
35
302
k3B

017
017

004
075
244
064

121
001
266

146
023
173

071
007

134
175

040

014

023

040

014

0 040

040

040

023

023

023

040

023

036

025
032

022
032

+IF DONE FUNCTIONS 0-7y TRY A LITTLE RESET
M1 f7 1RESTART AT FUNCTION 7
5TA CRMFN  #5AVE IT

fHERE IF FINSHED A CRAM WORD & NEED TO DD RESET,

Fop H iGET CRAM ADDRESS
INX H +UPDATE
PUSH H

CALL ~ CADWR  sNOW WRITE THISs THE NEXT CRAM ADDRESS

MOV fArH iNOW GET HI ORDER PIECE OF CRAM ADDR

ANI "010 SIS IT .EG. 4000 OCTAL YET??

JI SEEPAGE sIF NOT 4000 OCTAL YETs CHECK FOR A NXT WORD
POP H +AND RESTORE STACK BEFORE LEAVING

RET jOTHERWISE ALL DONE

BBLOOF: LHLL  EMBUF+3 sGRAE 16 BITS OF THE MEMORY DATA
MoV A #FASS 8 BITS TO THE ACCUMs 50O WE CAN MAKE IT 4 BITS
ANI "017  30FF UNNEEDED BITS
MOV Hed iPUT IT BACK
CALL  WFUNC  SHRITE THIS DATUM
LXI HeCRMFN 3GET FUNCTION
JURK M DOWN TO NEXT FUNCTION

SEEFAGE: LHLD  MEMAD  sGET THE CURRENT MEMORY ADIDRESS
INX H 60 TO NEXT ADDRESS
SHLIN  MEMAD  $SAVE THIS NEXT ADDRESS
oV ArH $TEST H FOR AT "2000°
ANI "04 +IF *2000" WEIGHT BIT IS SET, TIME FOR NEW PAGE OF DATA
Jz ROLEXM JIF MEM ADDRESS .E@. 2000, THEN FALL THRU TO NEXT READIN
CALL  NEXTCR SROUTINE TO FETCH NEXT PAGE OF CRAM DATA
JHP NEWPAG 3AND BACK TO BEGINNING

ELSEs MUST READ IN ANDTHER PAGE’S WORTH FROM CURRENT BOOT DEVICE

NEXTCR: LDA BT.TYPE sFIND OUT WHAT KIND OF DEVICE WE ARE BOOTING FROM
CF1 BT.RIT 3SEE IF DDING BOOT FROM THE DISK
JNZ TAPDEV 3IF FLAG .NE. BT.BIT, THEMN BOOTING FROM NAGTAPE

iFALL THRU TO DO BOOT FROM DISK
LXI H:GXFR #SET UP FOR THE QUICK XFR COMMAND LIST
CALL  CHNXCT 3READ IN» SHORT FORMAT(TRK/SEC/CYL IS PRESET)
JC C.BTERR +ERROR IN READING CRAM
RET +BACK TO CALLER

7 JUMF TO HERE TO DD BOOT FROM TAFE
TAPIEVE MVI AsREADLTYPE 7PASS TO CHANNEL CMD LIST EXECUTOR THE XFR TYPE
CALL  OMXFR  FREAD IN A SINGLE PAGE FROM MAGTAPE
RNC #IF NOTHING BADs RETURN
CALL  NONFATAL #IF BADNESSs SEE IF FATAL KIND OR NOT
JNZ C.BTERR FERROR IN READING THE CRAM
RET +BACK TO CALLER



VER 4,2 K510 CONSOLE PROGRAM  CROSS - MICRO FROCESSOR ASSEMBLER 6(31) 3-MAY-79 18130 PAGE 3-139
CMDS, HB0 k% 'FI' CHD %xx

4337 +SBTTL Xk 'FI® CHD Xkk
4138 COMMAND TO READ IN A PARTICULAR PAGE OF THE FILESYSTEM AND TO EXECUTE ITS
4339 iCONTENTS AS IF THEY WERE TYPED IN 8080 COMMANDS

4340 011703 315 244 030 FICMDY CALL  ARG1&. 3COLLECT IT WHEN ITS THERE
4341

4342 yBEWARE. . IF YOU TYPE FI WITH A BOGUS ARGUMENT, THEN YOU LOSE..
4342 fHE WHO USES THE FI CMD BEST KNOW WHAT HE’S DOING
4344 011706 021 022 002 LXI I,"01022 $START WITH OFFSET *0° INTO THE °FI* FILES
4345 011711 03t DAL I #ADD THIS TO THE NUMBER TYPED TO GET THE DESIRED
4346 011712 315 266 022 CALL  FILEINIT sREAD IN THE DESIRED FAGE
4347 011715 332 231 032 JC L.BTERR #IF ERR
4348
4349 iNOW D10 SOMETHING WITH THE STUFF TYPED...
4350 011720 MOVGB #FIRST MUST GET INFO FROM MOS MEM TO 8080 RAM
(1} 011720 347 RST 4
(1) 011721 000 JBYTE D
4351 011722 244 022 JADDR  MA1000 FINFD STARTS AT HOS MEME LOC 1000
4352 011724 017 040 JADIR  MEMAD  FAND WE WILL TELL INTERNAL READER TO START THERE
4353
4354 011726 021 253 041 LXI DsE,BEGH2 34 FLACE TO STORE ASCII BYTES FROM HEMORY
4355 011731 FI.GET? INTON iNO PRINTING
(1) 011731 327 RST 2 G0 SET INTERNAL MOLE
4356 011732 315 232 024 CALL  GATHER +GO READ' IN A WORD FROM HOS HEM
4357 011733 INTOFF 10K TO FRINT NOW
(1) 011735 367 RST b 760 EXIT FROM INTERNAL MODE
4358 011736 036 004 HVI L+4 #NOW ONLY 4 BYTES PER WORD ARE USEFUL
4359 011740 001 012 040 LXI R+ENRBUF #AND THIS IS WHERE IN 8080 RAM THE BYTES ARE
4360 011743 012 FI.MOV: LDAX B #FETCH UP A BYTE
4361 011744 022 STAX. I $PUT IT IN FLACE
4362 011745 376 377 CPI "0377 315 IT END OF STRING??
4363 011747 302 360 023 JNZ FI.NXT #IF NOs GO MOVE SOME MORE
4364
4363 011752 315 351 034 CALL  MV.ALL +GOT HERE, MOVE TD EXECUTE BUFFER
4366 011733 303 222 002 JHP DCODE  #AND GO DO IT
4367
4348 iNOPE., MOVE SOME MORE
4369 011740 003 FI.NXTS INX B UPDATE THE POINTERS
4370 011761 023 INX I
4371 011762 035 DCR L CHECK COUNT TO SEE IF WEVE DONE 4 YET
4372 011763 302 343 023 JNZ FI.HOV #IF NOT, GO MOVE THE NEXT BYTE FROM THE CURRENT WORD

4373 011766 303 331 023 JHF FI.GET 3YES, READ NEXT MEM WORD AND TRY IT
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CMDS.HBO kxk 'FI° CHMD kX
4375 # 1 RRRKOOCKKPROFOSED. INSTRUCTION kkkkbbkbbkbiibikiky
4376 #3.SBTTL ¥k 'B1® CHD %k
4377 7 iCOMMAND TO READ IN A SECOND TYPE OF MICRO-CODE AND EXECUTE IT..
4378 i+1.E. BOOTCHECK 1 MICRO-CODE
4379 7 s BICHIN LXI I,"01010 $BET THE CORRECT OFFSET
4380 i CALL  FILEINIT SREAD IN THE FIRST PAGE
4381 i JC C.BTERR $IF ERR
4382 i
4383 i HVI AyBT.RIT $5AY THAT THIS IS A LOAD FRON DISK
4384 i CALL  MEM2CRAM FREAD IT IN AS MICRO-CODE
4383 14 CALL  BT.GO  #5TART IT UP
4386 i RET iTHAT IT
4387 +SETTL ¥k “RB2® CMD %k
4388 #BOOTCHECK 2., THIS LOADS IN A SEPARATE 'PRE-BOOT®, WHICH
4369 1LOADS IN THE BOOT CHECK 2

4390 011771 074
4391 011773 0b2
4392 011776 303

012
172 040
247 021

B2CHDY  MVI #7012 3GET THE OFFSET
5TA RM106  3SAVE IT 50 THAT WE CAN USE SOME SUFER COMMON CODE
JHP BT.SRC #THAT'S ITiIHI
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CHIS. HBO

4394
4395
4334
4397
4398
4399
4400
4401
4402
4403
4404
4405
4404
4407
4408
4409
4410
4411
4412

012001
012004

012007
012011

012014
012017
012021
012024

012027

335
332

076
303

315
076
315
332

076

263
175

001
031

224
071
376
201

402

022

032

CROSS - WICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 164150 FAGE 3-141
¥kx "UD' CHD dkx

+SBTTL %ok "VUD® CHD %k
sCOMMAND TO VERIFY THE CONTENTS OF THE C-RAM AGAINST THE MICRO-CODE
+AS IT SITS ON DISK

VICHDG CALL
JC

MVI
JHF

MICROF #NOW READ IN HOME BLOCKS, THEN 15T PAGE OF U-CODE
C.BTERR +IF ERROR, GO TELL WORLD ABOUT IT

AsBT.BIT #WENT OK.. SPECIFY & DISK TYPE OFERATION
VERCRAH $AND GO IN TO VERIFY THE CRAN

+SETTL  xkk °VT" CHD %k
sCOMMAND TO VERIFY THE CONTENTS OF THE C-RAM AGAINST THE MICR-CODE
+AS IT BITS ON MAG TAPE

UTCHDG  CALL
HVI
CALL
JC

HVI

MTSETUP iGO TO SOKE COMMON CODE TO LOOK AT MAGTAPES
AsREAILTAFE TELL CHANNEL LISTER 70 DD A READ IN
MTXFR  #READ IN FIRST PAGE OF U-CODE OFF THE TAPE
A.BTERR 5IF ERRORs GO REPORT IT

AsMT.BIT #WENT OK.., SPECIFY A TAPE OPERATION

tFALL STRAIGHT INTO THE CODE TO VERIFY THE CRAM
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CHIDS. HB0 VERIFY CRAM CODE

4414 +SBTTL  VERIFY CRAM CODE
4415 ROUTINES THAT DO READ INS FROM THE CURRENTLY SELECTED DEVICE
4415 1AND COMPARES THAT HARD MICRO-CODE DATA AGAINST THE CURRENT
4417 iCONTENTS OF THE CONTROL-STORE
4418 012031 VERCRAM!
4419 012031 062 121 040 5TA BT.TYPE $BEGIN BY SAVING THE DEVICE AGAINST WHICH WE WILL VERIFY
4420
4421 012034 HOVGER +START BY SETTING MEMORY ADDRESS AT 1000
(1} 012034 347 RST 4
(1) 012035 000 JHBYTE 0
4422 012036 244 022 LALDDR  MAL000 4 *1000°
4423 012040 017 040 +ADDR  HEMAD  sPLACE WHERE MEM ADDRESS IS KEFT
4424 012042 041 000 000 LXI Hs00  FBEGIN WITH CRAM ADDRESS 00
4425 012045 042 004 040 SHLD  CRMAD  +5ET CRAM ADDRESS TO ZERDES
4426 012030 303 063 024 JHF V.G0  JENTER LOOP AT THE PROPER PLACE
4427 '
4428 012053 052 004 040 V.DONWD? LHLD CRMAD  SGET CURRENT CRAN ADDRESS
4429 012056 043 INX H 7AND UFDATE FOR NEXT TIME AROUND
4430 012057 174 HOV ArH #FUT HI ORDER PIECE OF IT INTO ACCUM
4411 012060 346 010 ANI "010  #SEE IF AT EWD OF CRAM YET
4432 012062 300 RNZ +IF IT IS, ALL DONEs GO OUT
4413
4434 yHERE IF REALLY READY TO DD A CRAN LOC
4435 012063 315 320 014 V,G03 CALL  CADWR  SWRITE IT TO CRAMs BE IT GOOD OR BAD
4436 012066 042 004 040 SHLI  CRMAD  #NOW SAVE ALDRESS WHILE WE DO SOME STUFF
4437 012071 315 204 013 CALL  CP1 SINGLE CLOCK GETS CRAM CONTENTS TO CONTROL REG
4438 012074 315 021 013 CALL  RCINT  JREAD IN CONTENTS OF C-RAM AND SAVE IN 8080 RAM
4439
4440 fHERE WHEN CRAM DATA IS SAFELY TUCKED AWAY IN THE BOBO RAM
4441 012077 001 205 024 LXI BsVERLST #B:C PAIR POINTS TO LIST OF DATA OFFSETS
4442 012102 021 302 040 LXI IsCRMBF $D,E PAIR FOINTS TO ACTUAL DATA LIST(H.L PNTS EXPECTEDD
4443
4444 012105 315 232 024 V.NXMEM: CALL GATHER #HERE TO CALL ROUTINE THAT READS IN THE NEXT HEN WORD
4443 012110 076 003 M1 #s3 #AND TAKE TIME OUT TO RESET THE 3 COUNTER

4444 012112 062 251 040 5TA VERCNT $5ET UP A CLEAN COUNT
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CHMIS.MBO VERIFY CRAM CODE

4448 AND HERE BELOW BEGINS THE ACTUAL DATA COMPARES

4449 012115 012 V.BLPY LDAX B fGET THE FIRST INDEX BYTE FROM THE LIST OF BYTES
4450 012116 346 077 ANI "077  §OFF THE SIGNALS» AND' CONTINUE

4451 012120 052 012 040 V.BLP1) LHLD  EMBUF  SGET EXPECTED DATA INTO HsL REGISTER

44532 012123 003 INX k tUPDATE BsC TO POINT AT FUNCTION READ

4453 012124 203 ADD E #ADD AS AN OFFSET TO THE InE PAIR

4454 012125 137 HOV Es4 iPUT THE GODD ADDR BACK INTO °E"

4435 012126 172 MOV A AND GRAR THE HI ORDER FOR A SEC

4456 012127 316 000 ACI 0 +ADD IN THE CARRY IF REGUIRED

4457 012131 127 Hov DA iPUT THE HI ORDER BACK AGAIN

4458

4459 012132 032 RIT) S +NOW LDAD IN THE FIRST *ACTUAL® DATUM

4460 012133 023 INX I fUPDATE POINTER TO ACTUAL

4461 012134 275 CHP L 1COMPARE AGAINST EXPECTED

4462 012135 302 146 024 JNZ V.ERR  REPORT IF BADNESS

4463

44464 012140 174 HOV AvH iGET UPPER 12 BITS OF THE EXPECTED

4465 012141 346 017 ANI "017  +IF DATA WAS EQUAL»s ONLY DISCREPENCY CAN BE IN B7-B4
4444

4467 012141 147 HOV Hohi iGET THE 4 BITS OF DATA LEFT AFTER THE °*AND®
4468 012144 032 LbAX D iGET THE ACTUAL DATA TO ACCUM

44469 012143 274 CHP H PSEE IF GAME

4470 012146 304 274 024 V.ERR! CNZ VERRFT + AND B3-BO SHOULD BE .E@. 0.. IF NOT REPORT AS ERROR
4471 012151 033 nex I FIX D TO LOOK AT THE BEGINNG OF THE *ACTUAL® 2 BYTES
4472

4473 #NOW NEED TO CHOOSE IF NEED CHECK TWICE(FOR DOUBLE COPIES)s OR IF END
4474 +0F LIST FOR THIS CRAM WORD

475 012152 003 INX B tUPDATE FOINTER INTO THE INDEXER LIST

4476 012153 012 LAY B #6ET THE NEXT INDEX BYTE

4477 012154 027 RAL +COFY SIGN INTO C-BIT

4478 012135 332 033 024 JC V.DONWD #IF SET, END OF LIST.. GO DO NEXT CRAM WORD
4479

4480 012160 027 RAL +WASN’T END OF LIST.. SEE IF A DOUBLE CHECKER
4481 012181 332 115 024 JC V.BLF  7JUMP BACK TO MAIN LOOF WITHOUT UPDATING IF YES
4482

4483

iIF NOT A DOUBLE, MUST FALL THROUGH TO UFDATE EXPECTED
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D5, MB0

4485
4484
4487
4488
4489
4490
4491
4492
44937
4494
4493
4494
44%7
4498
4499
4500
4301
4302
4503
4304
4503
4506
4507
4508

012144
012167
012170

012173
012176
012201
012202

012205
012207
012211
012213
012213
012217
01222

012223
012225
012227
012231
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VERIFY CRAN CODE

041
045
32

041
313
014
303

000
002
002
002
002
102
010
102
002
010
200

253 040

105 024

012 040
134 031

115 024

017
014
015
014
012
012
004
005
004
000

HERE WHEM MUST UFDATE EXPECTED..NOT A DOUBLE COPY
HyVERCNTLOAD CURRENT COUNT FOR HOW MANY COMPARE PER MEM WORD

V.NXTS

LXI
ICR
JZ

LXI
CALL
JBYTE
JHP

i

1DECREMENT THAT COUNT

V.NXHEM #IF DOWN TO ZERO, GO READ IN THE NEXT MEMORY WORD

HsEMBUF $TELL SHR36 WHERE IT SHOULD SHIFT

SHR34
12,
V.ELP

fLIST OF INDEXER BYTES

+RADIX

8

VERLST: RBYTE

+RADTY

+BYTE
+BYTE
+BYTE
+BYTE
JBYTE
«BYTE
+BYTE
+BYTE
+BYTE
+RYTE
10

0217
2:16
2415
2s14
213
102,12
1014
10243
254
1040
200

iIF NOT DOWNs SHIFT WHAT WE HAVE TO THE NEXT 12 BIT GRP
$SFECIFY THE NEXT 12 BIT GROUF IS WHAT WE WANT
#AND CONTINUE IN THE RIG LOOF

sREAD FCN 17 (EITS 84-93)

sREAD FCN 16 (BITS 72-83)

READ FCN 15 (BITS 40-71)

fREAD FCH 14 (BITS 48-39)

+READ FCN 13 (BITS 3&-47)

+READ FCN 12 (BITS 34-47) SECOND COPY
+READ FCN 6 (BITS 24-35)

READ FCN 5 (BITS 24-35) SECOND COPY
yREAD FCN 4 (BITS 12-23)

READ FCN 0 (BITS 00-11)

1END OF LIST HARKER
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4510 sSUBROUTINE TO READ IN THE NEXT UORD FROM HEMORY.

4511 ALS0 CHECKS TO SEE IF AT THE END OF THE HEMORY PAGECADDR 1777)+ AND IF SO
4512 170 GO AND READ IN THE NEXT PAGE OF WICRD-CODE FROW THE DEVICE AGAINST
4313 fWHICH WE ARE VERIFYING THE MICRO-CODE.

4314 012232 323 GATHER: FUSH D

4515 012233 305 FUSH E

4514

4517 012234 052 017 040 LHLE  MEMAD  $GET CURRENT MEMORY ADDRESS

4518 012237 345 PUSH H 15AVE CURRENT MEM ADDRESS

4519

45320 012240 174 HOV fisH $GET THE HI ORDER PIECE OF THE MEM ADDRESS
4321 012241 146 004 ANI "04 iSEE IF ADDRESS AT "2000° YET

4522 012243 312 261 024 JZ G.SKF  3IF NOT, SIMPLY GO READ IN THE NEXT WORD

4523

4524 +ELSE MUST READ IN THE MEXT PAGE OF MICRO-COLE

4525 012246 315 244 023 CALL  NEXTCR +DO THE READ IN

4526

4527 012231 241 FOF H +GET OLD CRUMMY HeL OFF THE STACK

4528 012252 041 000 002 LXI H:"01000 sWANT TO RESET MEM ADDRESS TO BEGINNING OF PAGE
4329 012235 245 PUSH H 1FUT BACK ON STACK

4330 012236 042 017 040 SHLD  MEMAD  sAND PASS NEW ADDRESS IN RaM

4531 012261 315 036 012  G.E5RPY CALL  EM2 sEXANINE THE MEXT MEMORY WORD

4532 012264 341 POF H iGRAB THE ADDRESS WE WANT TO READ NEXT TIME
4533 012265 043 INX H +UPDATE TO NEXT

4334 012256 042 017 040 SHLD  MEMAD  sPUT IT BACK

4335 012271 I FOP B +REGTORE THE REGS NOW

4536 012272 32 Fop b

4337 012273 311 RET iAND OUT
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4539
4340
4541
4342
4543
(1)
4544
4543
4346
4547
4548
(2}
(2}
4349
4330
4351
4352
4353
(1)
h
4354
(2
(2)
4355
(1)
(1)
43346
(2)
{2)
4357
4358
4359
4340
4361

012274
012275
012276
012276

012277
012302

012305
012305
012306

012307
012310

012313
012313
012314
012315
012315
012314
012317
012317
012320
012321
012321
012322

012323
012324
012323
012330

VERIFY CRAM CODE

343
325

367

041
315

37
037

012
315

317
072

317
040

317
101

317
040

353
053
35
353

004 040
317 030

304 030

317 030

CROSS - MICRO FROCESSOR ASSEMBLER 6(31) J-MAY-79 16130 PAGE 3-144

tVERIFY ERROR REPORTER SUBROUTINE. REFORTS VERIFY ERRORS AS THEY HAPPEN
iAND THEN PERMITS THE VERIFIER TO CONTINUE VERIFYING THE REST OF THE CRAM

VERRFT: FUSH  H

FUSH D
INTOFF
RST b

LXI HsCRMAD

CALL Pl
FSLASH
RST 1

+BYTE  SLASH

LoAX B
CALL  POBITA

PCHAR "%
RST i
HYTE 13
PSPACE

RST 1
«BYTE  SPACE
PCHAR ‘A
RST 1
HYTE ‘A
FSPACE

RST 1
JBYTE  SPACE

XCHG

ICX H
CALL P16
XCHG

+SAVE CONTENTS OF HsL PAIR

iMUST ALSO SAVE InE

sFRINT ALL THIS GOOD STUFF

60 EXIT FROM INTERNAL MODE

THEN PRINT THE CRAM ADDRESS OF THE FAILING CRAM WORD
#AND PRINT OUT THE ADDRESS

1THROW DUT A */°
G0 PRINT CHAR IN TRAILING BYTE
1CHAR TO PRINT

sFETCH UP THE DIAG FUNC OF THE READ FAILURE
iAND PRINT IT

iSIMPLE CHARACTERS ARE *1 A ®
1GO PRINT CHAR IN TRAILING BYTE
iCHAR TO PRINT

#60 FRINT CHAR IN TRAILING BYTE
iCHAR TO FRINT

G0 PRINT CHAR IN TRAILING BYTE
1CHAR TO PRINT

160 FRINT CHAR IN TRAILING BYTE
1CHAR TO PRINT

7+ AND NOW HoL FOINTS AT THE ACTUAL

#NOW TuE POINTS TO THE ACTUAL

$PRINT THE ACTUAL DATA

#FIX SO HsL FOINTS AT TEMF LOC ONCE AGAIN



VER 4.2 K510 CONSOLE PROGRAM
CHDS.HBO

4343
(2)
(2)

4364
(1)
h

4363
{2)
(2}

4566

4567

4348

4569

4570

4571

4372

4573
(2)
(2

4574

4575

4574

4577

4578
)

4579

4580

4381

012331
012331
012332
012333
012333
012334
012335
012335
012336

012337
012342
012343
012343
012346
012351
012354
012334
012355

012356
012337
0123462
012363
0123463
012364
012365
0123464

37
040

7
103

317
040

052
174
346
147
042
s

347
002

305
35
301

327
321
341
3l

012
017

100
314

205

040

040
030

034

CROSS - WICRD FROCESSOR AGSEMBLER 4(31) 3-MAY-79 16150 PAGE 3-147
VERIFY CRAM CODE

FSPACE
RST
SBYTE
PCHAR
RST
JBYTE
PSPACE
RST
+BYTE

LHLD
MOV
ANI
MOV
SHLD
CALL
PCRLF
RST
+RYTE

FUSH
CALL
FOF
INTON
RST
PoF
Fop
RET

i
SPACE
‘E

1

‘E

1
SPACE

EMBUF
fsH
~017
Hsh
THFBZ
P14,

)
2

B
DECNET
B

o= = e I O

+ANOTHER SPALE

160 PRINT CHAR IN TRAILING BYTE
iCHAR TO PRINT

i "W' STANDS FOR "WAS®

G0 FRINT CHAR IN TRAILING BYTE
iCHAR TO PRINT

160 PRINT CHAR IN TRAILING BYTE
+CHAR TO PRINT

$GET THE EXFECTED DATA INTO HsL FAIR
1WANT TO STRIP ANY BITS ABOVE 12 BITS
$KEEF ONLY RELEVANT BITS

#PUT IT BACK

#PUT IT IN THE TEWP PLACE

sFRINT THE EXPECTED

1SAVE B REG TOD
#+IF THERE IS A HOST, TELL HIN TOOD

#AND BACK TO INTERNAL MODE
60 SET INTERNAL HOLE



VER 6.2 KS10 CONSOLE FROGRAM
VERIFY CRAK CODE

(DS, HBO

4383
4584
4583
4386
4587
4588
43589
4390
4591
4592
4393
4594
4395
4594

012347
012372
012375

012376
012401
012404

012407
012412

012415
012420

041
35
i

041
062
303

041
302

041
303

032
023

215
144
72

275
001

363
n

036

025

036
040
024

036
023

036
024

CROSS - MICRD PROCESSOR AGSEMBLER 46(31) 3-MAY-79 16150 PAGE 3-148

JEXECUTE CHANNEL COMMANDS....

DEXFRE  LXI

XCTNOW: CALL

RET

MTXFRE LXI
XCTHTAL STA
JHP

OMXFRY  LXI
JHP

MTRESET: LXI
JHF

HyDSKSE@ PNTR TO COMMAND LIST
CHNXCT $EXECUTE CHANNEL LIST

HyHTASER $FNTR TO COMMAND LIST
SKP.GO FACCUN HAD XFR TYPE..SAVE IT
XCTNDW 360 EXECUTE THE CHANNEL CONMAND LIST

HyBTXFR $PNTR TO COMMAND LIST
XCTHTA 560 EXECUTE THE CHANNEL COMMAND LIST

HyMTARST SCHANNEL COMMAND LIST TO CLEAR ERROR FROM MAGTAFE
XCTNOW 3GO EXECUTE THE CHANNEL COMMAND LIST



VER 6.2 KG10 CONSOLE PROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-149
CHMIS, MBO CHANNEL COMMAND LIST EXECUTOR

4598 SBTTL CHANNEL COMMAND LIST EXECUTOR
4599 $ROUTINE 7O A CHANNEL COMMAND LIST TYPE OPERATION, FOR DATA
4600 1 TRANSFERS FROM OUR SELECTED BOOT DEVICE.,
4401 iCOMMAND LIST IS CODED AS FOLLOWS
4602 i THE LIST IS A SERIES OF 34-BITCOMMANDS.
4603 iWE HAVE FREE USE OF BITS 0-17 AS COMMAND TYPES
4404 i BITS 15:16:17 .EQ. O HEAN "DI' COMMAND
4605 i BITS 15s16+17 EQ. 1 HEAN "LI" COMMAND
4406 i BITS 15+16517 JEQ, 2 MEAN "EI* COMMAND
4607 # BITS 15,16+17 .EQ. 3 MEAN “WAIT® COMMAND
4408 i BITS 15:16,17 .EQ. 4 HEAN "ERRTST' COMHAND
4609 i BITS 15+14+17 .EQ, 5 HEAN °END® OF COMMAND LIST
4610 + BITS 15:14,17 LEQ. & HEAN *TWAIT® COMMAND
4611 i BITS 15+16+17 JEQ, 7 HEAN "UBA' COMMAND
4412
4413 FFOINTER TO THE CURRENT COMMAND LIST IS ALWAYS STORED IN HiL
4614 012423 CHNXCT: INTON $SET UP FOR INTERNAL MODE
(1) 012423 327 RST 2 160 SET INTERNAL MOLE
4615 012424 305 FUSH B
4616 012423 325 FUSH I
4617 012426 345 PUSH H
4618
4619 012427 021 002 000 DSCON' LXI Is2 $"IbE" GETS THE CONSTANT *2°
4620 012432 031 DAD I iNOW “HsL® POINTS TO "DATAH2"(BITS 12-19)
4621
4622 012431 104 HOV BsH sCOPY "HsL* INTD *BoL®
4623 012434 115 MOV Csl
4624 012435 345 PUSH H $SAVE “HiL®
4625 012436 174 MOV Al §GET BITS 12-19 INTO ACCUM
4626
4627 012437 037 RAR $NOW JUSTIFY ACCUM AT BITS 14,17
4428 012440 037 RAR +TAKES 2 SHIFTS
4627 012441 346 017 ANI "017  3OFF ALL BUT BITS 14+15s16:17
4630 012443 137 HOV EvA #NOW PUT INTO LO-ORDER HALF OF DOUBLE REG
4631 012444 (041 066 025 LXI HsDSLET +6ET A PNTR TO THE DISPATCHING LIST
4632 012447 031 DAD b iCREAT PNTR TO THE COMMAND
4633
4634 012430 134 HOV EsH #GET LO ORDER FIECE OF CMD DISPATCH
4635 012431 043 INX H
4636 012432 126 oV oM GET HI ORDER FIECE OF CHMD DISPATCH
4637 012453 353 XCHG FASSEMBLED ADDRESS TO "H.L°
44638 012434 021 061 025 LXI ILXFRRT sNOW GET & PSEUDD RETURN PC TO FUT ON STACK
4539 012457 325 FUSH [ iAND PUT IT THERE
4640
4641 012460 1351 PCHL +IISPATCH TO THAT ASSEMBLED ADDRESS

4642



VER 6.2 K510 CONSOLE FROGRAM

CHDS . HB0

4644
4643
4644
4647
4648
4649
4630
4651
4652
4453
4654
44655
4656
4657
4658

012441
012462
012463

012466
012470
012472
012474
012476
012500
012362
012504

341
043
303

164
112
106
A3
262
302
244
146

027

025
025
023
023
023
025
025
025

025

CROSS - MICRD FROCESSOR ASSEMBLER &(31) 3I-MAY-79 14150 FPAGE 3-150
CHANNEL COMMAND LIST EXECUTOR

UPON COMFLETION OF THE COMMAND LIST COMMANDS, YOU GENERALLY
FRETURM HERE IN THE CODE

XFRRT:

FOF
INX

JHP

H sGET THE POINTER TO CURRENT LOCATION IN COMMAND LIST
H MAKE IT POINT TO NEXT WORD IN THE LIST
DSCON  #AND CONTINUE IN COMMAND LIST EXECUTOR

i COMMAND LIST DISPATCH SELECTION

DSLST:

+ADDR
+ADDR
+ALDR
+ADDR
+AIDR
+ADDR
+ADIR
+ADDR

CMODI  +DT CHD .EQ. O

CMBLI LI CMD .ER, 2

CMDET  #EI CMD .EQ, 4

CMOWAIT 3WAIT CMD .ER. &

CMDERCHK sERRTST CMD .EQ. 10

CMDEN  SEND CHD' ,EQ. 12

CMDTWAIT SWAIT CMD WITH NO TIMEOUT, CHECKS FOR BIT TRUE .EQ. 14
CMOUBA 3LI TYPE CHMD. NO OFFEETS, GOOD FOR UBA STUFF .ER. 18



YER &.2 K510 CONSOLE PROGRAN

CHDG . MBO

4640
4661
4642
4643
Ah64
4663
4646
4647

4}

{1
4648
4669
4670
4471
4672
4673
4674
46735
4676
4477
4478
4679
4480
4681
4482
4683
4484
4483
4684
4487

012305
012307

012512
012513
012514
012514
012513
012316
012520

012322
012325
012530
012331

012532
012333
012534
012335
012536
012337
012540
012341

o R o]
[
[

247
303

067
345

147
000
242
024

041
072
266
167

053
053
013
012
206
167
361
330

2342 313
2545 311

13 025

040
040

026 040
254 040

357 012

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 FAGE 3-151
CHANNEL COMMAND LIST EXECUTOR

CODE FOR "EI" CONMAND

CMIOEID ANA
JHP

A
CMILIL

iCODE FOR "LI" COMMAND

CHDLI! STC

CMOLILS PUSH
HOVSH
RST
+BYTE
+AIIR
+AIDR

LX1
LDA
ORA
MOV

nex
BeX
ICxX
LDAX
ALID
MOV
POF
RkC

FSH

4

0
RHBASE
10AD

+CLK THE *C-BIT®
i60 TO COMMON CODE FOR LI AND EI COMMAND

#SET THE “C-BIT*
#AND SAVE IT
iFASS THE COMMAND LIST EXECUTOR THE RHBASE ADDRESS

fREFT IN HERE
jUSED IN HERE

HyIOADH2 $°HsL® PHTS TO DESTH2

UBANUM

LI
FSY

CURRENT UBA NUMEER INTO ACCUM
1THROW IN THE CURRENT BITS
iPUT IT ALL BACK

iNOW MAKE *HsL' FOINT TO ADIR +0

+HAKE *B+C" PAIR POINT TO SELECTED OFFSET FROM BASE
iGET SELECTED OFFSET

+ADD OFFSET TO THE BASE

$AND FUT THE WHOLE MESS BACK

+NOW GET STATE OF PROCESSOR FLAGS

#IF "C" SET+IT WAS AN LI AND WE ARE DONE

tCALL THRU IF *C* CLR..IT WAS EI AND WE MUST FINISH IT

CALL
RET

EIl

+EXECUTE °EI* CHD
1ALL TIONE



VER 6.2 KS10 CONSOLE PROGRAM

CHI5, H80

4487
4690
4691
4692
4693
4694
4693
4694
4697
4498
4699
4700
4701
4702
4703
4704
4703
4706
4707
4708
4709
4710
4711
4712
4713
4714
4713
4716
4717
4718

012544
012351
012532
012355
012356
012561
012362
012563

012564
012363
012366

012571
012572
012573
012374
012575
012374
0125377
012600
012401
012604
012607
012612

CHANNEL COMMAND LIST EXECUTOR

021
325
315
341
072
264
167
3l

012
247
362

151
140
053
106
033
114
003
003
021
33
s
3

026 040

323 025

254 040

201 023

051 040
323 025
016 013

CROSS - MICRO FROCESSOR ASSEMBLER 4(31) 3-MAY-79 18150 PAGE 3-152

+CODE FOR LI TYPE COMMAND ONLY USING NO OFFSETS, TAKING THE ADDRESSES
JEXACTLY AS PRESENTED., GOOD FOR UBA OFERATIONSs WHICH REGUIRE MO OFFSETS

CHDURAY LXI
FUSH
CALL
POP
LD4
ORA
MoV
RET

I, I0ADM42 5°D,E® PNTS TO DESTH2
I +SAVE THE ADDRESS OF URA/RH ADDRESS
MOVIBE MOVE SOME DATA
H iADDR OF UBA/RH INTO HeL
UBANUM 7CURRENT UBA NUMBER INTO ACCUM
H 1 THROW IN THE CURRENT BITS
Heh 1FUT IT ALL BACK
fWE ARE DONE

+CODE FOR DI COHMAND

CHODI: LDAX
ANA
JP

B #GET DISP CODE TO SEE IF INDIRECT
A 1CHECK THE SIGN BIT
DILOCL AND JUMP IF NO INDIRECTION

#FALL TO HERE IF WAS INDIRECT

HOV
HOV
118
MOV
IeX
MOV
INX
INX
DILOCL: LXI
CaLL
CALL
RET

Ll iPASS ADDR IN 'BsC* TO *Hel®

Hek

H #NOW BACK UP PNTR TO HI ORDER FCE OF INDIRECT WRD
Brl FAND INTO B

H #NOW TO LO ORDER PIECE OF INDIRECT WORD

CiH L0 ORDER PIECE TO C AND DONE

B 1"B»C" MUST POINT 70 SRC + 2

B

[ DMDAT42 5*DHE" POINTS TO DESTH2
MOVIBE #MOVE SOME STUFF AROUND
b1 +EXECUTE THE DEPOSIT

#AND BACK TO COMMAND LIST



VER 6,2 KG10 CONSOLE FROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-153
CHDS. N8O CHANNEL COMMAND LIST EXECUTOR

4720 iCODE FOR WAIT COMMAND(FOR WAITING FOR 4 TAPE TO FINISH, FOR EXANPLE)
4721 012613 CHDWAIT! ‘
4722 012613 257 XRA A 1CLEAR ACCUM :
4723 012614 127 MOV IsA iNOW CLR *D*s THE REGISTER WE WILL USE FOR TIMEOUT COUNT
4724 012613 137 MOV Evh iCLR °E* TOO
4723
4726 012616 305 WAITLF: FUSH B $SAVE Bsl
4727 012617 315 344 025 CALL  CHKBIT sCHECK BITS VERSUS DEVICE STATUS TO SEE IF SET(I.E READY)
4728 012622 301 FOF B +RESTORE BsC
4729 012623 300 RNZ iIF READY BIT SET, ITS OK,» GO AWAY
4730
4731 sFALL THRU IF READY NOT 5ET
4732 012624 305 FUSH B $SAVE BsC FROM DESTRUCTION
4733 012625 325 FUSR I 15AVE TINE-OUT COUNT
4734 012626 315 357 012 CALL  EII iD0 ANOTHER EXAMINE OF DEVICE STATUS TO SEE IF READY NOW
47353 012631 321 FoP o +GET THE TIME-OUT COUNT
4736 012632 301 FoP B #RESTORE BsC
4737 012633 023 INX I # INCREMENT
4738 012634 173 MOV ik SEE IF COUNT DOWN TO ZERD YET
4737 012635 262 ORA I jUSE TOP HALF TOD
4740 012636 302 216 025 JNZ WAITLF 36O TRY AGAIN
4741
4742 #FALL THRU IF DEVICE TIME’S OUT BEFORE GETTING A READY
4743 0124641 303 270 025 JMF DEVERR 7GO REPORT *?BT* AND THE FAILED PC
4744
4743 iCODE FOR TWAIT COMMAND
4746 012644 305 CHDTWAIT: PUSH B #FIRST SAVE THE EC POINTERS
4747 012645 315 357 012 CALL  EII FREAD THE CURRENT STATE AS IT IS NOW
4748 012650 301 FOF kB #RESET & TO A GOOD VALUE
4749 012651 305 FUSH B iAND SAVE IT FROM DESTRUCTION AGAIN
4750 012632 315 344 025 CALL  CHKBIT iNOW SEE IF APPROPRIATE BIT IS SET
4751 012635 301 FOP B RESTORE
4752 012636 300 RNZ FRETURN IF BIT WAS SET AS DESIRED
4753 012657 303 270 025 JHF DEVERR sELSE.. GO SAY ERRy BIT WAS NOT SET AS DESIRED
4754
4753 iCODE FOR ERROR TEST COMMAND
4756 012662 303 CMDERCHK? PUSH B 1SAVE BsC
4757 012663 315 344 025 CALL  CHKBIT $FIRST GO CHECK TO SEE IF ANY OF DESIRED BITS GET
4758 012666 301 Fop B #AND RESTORE '
4759 012667 310 RZ iIF NONE SET» RETURN CAUSE ALL IS OK
4760
4761 sFALL TO HERE IF SOME BITS SET..HAD DEVICE ERROR & THEREFORE *BOOT® FAILED
4762 012670 140 NEVERR: MOV HiR iNOW COPY "BsC* TO “HsL® REGISTER
4763 012671 151 HOV LsL
4764
4765 012672 042 154 040 SHLD  ERRCD  #'HsL"® NOW HAS FAILING PC
4766 012675 INTOFF iLET ALL MESSAGES PRINT NOW
(1) 012675 1367 RST b 360 EXIT FROM INTERNAL MODE
4767 012676 257 XRA A iCLR C-BIT, SO THAT IT WILL SET LATERs TO INDICATE ERR

4768 012677 303 312 025 JHP DEVEXIT #G0 EXIT WITH MESSING WITH PRINT FLAGS



VER 6.2 K510 CONSOLE PROGRAM

CHDS.HB0

4770
477
4772
4773

(1)
A774
4775
4774
4777
4778
4779
4780
4781
4782
4783
4784
4785
4784
4787
4788
478%
4790
4791
4792
4793
4794
4793
4796
4797
4798
479
4860
4801
4802
4803
4804
4803
4806
4807
4808
4809
4810
4811

012702
012705
012710
012710
012711
012712
012713
012714
012715
012716
012717
012720
012722

012723
012725
012726
012730
012731
012732
012733
012734
012735
012736
012737
012740
012743

012744
012747
012750
012751
012752
012753

012754
012735
0127536
012757

021
13

367
067
077
341
L)
341
321
301
076
k30

046
012
346
022
013
033
012
022
013
033
045
302
i

052
013
013
012
245
300

003
012
244
3t

364
176

000

002

003

333

016
033

023

040

CROSS - MICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-154
CHANNEL COMMAND LIST EXECUTOR

1CODE FOR THE END COMMAND
[sHABOOO sGUARANTEE CSL BUS ADDR REG .EQ. O AFTER XFR

CMDENS  LXI
CALL
INTOFF
RST
81C

DEVEXIT: CHC
FOF
PoP
FOF
POP
FOF
M1
RET

ADATF

b

b gL~ e e e

1]

FWRITE THE CSL BUS ADDRESS REG WITH 0'S

+CLR INTERNAL MODE

GO EXIT FROM INTERNAL MODE

+SET THE C-BIT» 50 THAT IT WILL BE CLEARED LATER
sCOMPLEMENT C-BIT» SO IT WILL SAY ERRs OR NO ERR
sTHROW OUT PSEUDO RETURN FROM STACK TOP

iTHROW OUT THE SAVED 'HsL®

1AND RESTORE ALL THE REGISTERS

iTHAT WE SAVED

sACCUM WILL ALWAYS BE O ON EXIT FROM CMD LIST EXECUTOR

iROUTINE FOR HOVING 3 BYTES OF DATA
#*BsC" HAS SRCH2...°DsE" HAS DSTH2

MOV1BB! MVI
LDAX
ANI
STAX
ICX
ICX

MOV1BX: LDAX
STAX
bex
Iex
DER
JNZ
RET

He2
B

3
b
B
i
B
I

B
b
H
Hov18X

+COUNT OF 3 IS HOW HANY TD MOVE
#GET PIECE OF SOURCE

#ONLY INTERESTED IN BITS 18,19
#PUT AT DESTINATION

#POINT TO NEXT RELEVANT BYTE
iFOR SRC AND DST

i6ET A FIECE OF THE SRC TO ACCUM
iAND PUT AT DESTINATION PLACE
+10WN THE POINTER

iDOWN THE OTHER POINTER

+AND DOWN THE COUNTER..
sCONTINUE TILL MOVED 3 BYTES
+THEN OUT

CONMON ROUTINE FOR CHECKING DEVICE STATUS, FOR EITHER DEVICE ERRORS OR
#READY BIT TRUE,.MUST BE CALLED IMMEDIATLY AFTER AN °EI." COMMAND

CHRRITS LHLD
IeX
Dex
LIAX
ANA
RNZ

INK
LDAX
ANA
RET

EMBUF
B

B
B
L

[~ ]

fGET CURRENT DEVICE STATUS INTD *HsL®
fHAKE B PNT 70 +1

7 AND MAKE IT PHT TO +0

BYTE OF DESIRED INTO ACCUM

1COMPARE AGAINST CURRENT DEVICE

#IF NON-ZERO. NO NEED TO LOOK FURTHER

+IF 15T BYTE WAS ZERDs» RUHP PNTR TD LODOK AT NEXT BYTE
$NEXT BYTE INTO THE ACCUM

1COMPARE VERSUS DESIRED

$PLAIN RETURN..Z BIT WILL BE SET APPROPRIATELY
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CHDS.H80

4813
4814
4815
48146

89
4817
4818
4819
4820
4821

(1}

89

{1
4822
4821
4824
4823
4826
4827
4828
4829
4820
4831
4832
4833
4834
4835
4834
4837
4838
4839
4840
4841
4842
4843
4844
48435
4844
4847
4848
4849
4830
4851
4852

(1

(1)
4853
4834
4853
4856
4837
4858

0127460
012763
012763
012764
012766

E3b]

327

001

012770
012770
012771
012772
012774
012774

013001
013004
013003

013010
013013
013014

013017
013022
013025

013026
013027
013030
013031
013033

013036
013037

013042
013042
012043
013044
013046

013050
013052
013033

347
012
047
074
042

001
303
318

072
247
102

041
315
001

301
014
i
376
332

003
372

347
400
053
042

018
303

225

040
010
044

000

mn

042
154

044
004

042

026
040

000
004

003

040

001

ot

040

026

040
031

024

026

026

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-KAY-79 16150 PABE 3-135
Xkk "BC' CHMD dxx

+SRTTL  kkk "RC* CMD kxx

#CODE WHICH PERFORNS THE VERY FAMOUS BOOT CHECK I

BCCHD:  CALL
INTON
RST
CLRE
CLRE

HRCHD

2

ERRCD
ERRCIH1

+IF NDF sNEEDRM

CLRRH
RST
+BYTE
+ADDR
MV1
5TA

LXI
BC.ALFY FUSH
CatL

BUSAD

4

10,
BUSAIMS
#7010
BUSADH4

By"0400
B
IRCHD

+CHECK FOR FAILURE

LIA
ANA
JNZ

ERRCD
A
BCA.ERR

+HAKE SURE MACHINE IS STOFFED

#SET UP INTERNAL MODE

60 SET INTERNAL MODE

f{BEGIN BY CLEARING THE ERROR CODES
#MUST CLEAR BOTH HALVES

sWILL GENERATE A STARTING BUFFER OF (400000,+G3

1THIS TURNS OUT TO BE BITO IN 36-BIT LAND
i SETIT

$SET B=1y C=0
SAVE COUNTERS
+EXECUTE THE DEPOSIT BUS

sFETCH AN ERROR CODE
+5ET BOBO CONDITION CODES
60 STANDARD ERROR REPORT IF ERR FOUND

+NO ERROR» GENERATE THE NEXT DATUM
HyBUSAD' sPOINT TOQ A BUFFER TO BE SHIFTED

LX1
CALL
+BYTE

SHRI4
1

$GHIFT 36 BITE(I.E. FLOAT A 1 OR O
$SHIFT ONLY ONE PLACE AT A TINME

iNOW CHECK FOR END OF TEST

FoF
INR
KoV
CRI
JC

B

C

AsC
344
RC.ALP

iGRAR UP THE CURRENT LOOP COUNTERS

fUP COUNT FOR THIS DIATAUM

$COPY TO ACCUH

iNOW SEE TF FLOATED DOWN THE ENTIRE 36 BIT WORD
i JUMF IF NOT DONE & GROUF OF 36 YET..

FHERE WHEN DONE A GROUF OF 34, SEE IF THIS WAS FIRST OR SECOND TIME THROUGH

ICR
JH

R
BC.2ND

FDECREMENT 'TINES THROUGH THE LOOP* COUNTER
i 1F MINUS, TIME TO GET OUT..GO NEXT PHASE OF TEST

yHERE WHEN DONE FIRST WORD» TINE TO SET UP TD FLOAT A O THROUGH & FIELD

i0F ONES
HOVSR
RST
+BYTE
+ADDR
+ADDR

M1
JHF
BC.DE2: D

yHOVE 2ND' DATA PATTERN

]

0

BC.DE2 FINIT 2ND PATTERN TO BE (37777744777777)

BUSAI'  #AND THIS IS THE PLACE THAT THE DB COMMAND USES
Cs00  JRESET THE COUNTER

BCJALP GAND GO ROUND FOR THE SECOND TIME......

3TN 7777714777
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CHIG . MBO

4840
4861
4842
4863
4864
4845
4866
4867
4848
4869
4870
4871
4872
4873
4874
4875
4876
4877
4878
4879
4880
4881
4882
4883
4884
4885
4884
4887
4888
4889

{1

1
4890
48%1
4892
4873

{(H

{1)
48%4
4895
4894
4897
4898
4899
4900
4901
4902
4903
4904
4905
4906
4907
4908
4909

013062
013045
013070
013071
013072
013074

013077
013101
013104
013105
013110
013113
013116
013121
013124
013125
013126
013127
013134

013134

013137
013137
013140
013141
013143

013145
013143
013146
013147
012151

013153
013156
013161
013163
013145

013170

013173
013174
013201
013203

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3J-MAY-7% 18130 PABE 3-154

¥xx "BC® CHD Xxx

041
315
043
174
346
2

044
5
345
313
33
041
315
EA )
341
043
174
346
2

315

347
000
236
047

347
000
244

000
235

010
063

000
320

204
021
000
263

226

010
101

064

022
040

=

22

017 040

315
35
012
364
302

3135
315
012
256

036
022
040
014
342

036
022
040
022

000
026

026

014
013
013
000
026
026

026

020

012
033

026

012
033

BOOTCHECK CODE FOR EXECUTING A TEST OF THE CRAM AND ITS ABILITIY TO HOLD
FALL ONES AND ZERDES, AND TO SEE IF ITS ADDRESSING LOGIC WORKS AS

+1T SHOULDL s

BC.2ND? LXI

BC.BLF: CALL
INX
MoV
ANI
JZ

He 0
W, CRHZ
H

fisH
010
BC.BLF

START AT CRAM ADDRESS 00

WRITE THE LOCATION WITH ALL ZERODES
sUPDATE TO NEXT CRAM ADDRESS

#NOW CHECK T0 SEE IF DONE ALL

IS ADDRESS AT "4000° YET??

iBACK AND' ZERD WORE IF MOT YET

7NOW REALY FOR COMBINED ADDRESS AND DATA TEST

i
RC.BL1 CALL
PUSH
CALL
CALL
LX1
CALL
CALL
FOp
INX
MOy
ANI
JI

Hr00
CADWR
H

CFl
RCINT
He 00
V,VER
A.CRHOD
H

H

ArH
~010
BC.BLL

iL IS5 ALREADY .EG. 0» NOW MAKE HelL PAIR .EQ. O
$WRITE CURRENT CRAM ALDRESS

#AND SAVE IT FOR A WHILE

+CLOCK 70 GET THE CONTENTS OF THAT LOC TO C.R.
#NOW READ-IN THE CONTEMTS OF THE C.R.

$DATA TD VERIFY AGAINST IS5 00

FVERTFY CONTENTS OF C.R. TO BE ALL 0

iNOW WRITE THAT LOCATION WITH ALL ONES
fRETRIEVE CURRENT CRAM ADDRESS

1UP TD THE NEXT ADDRESS

1COPY HI HALF TO ACCUM. SO CAN CHECK FOR 4000
JADDRESS AT *4000°77

FBACK INTO LOOP IF NOT YET..

TWHEN DONE HEREs FALL INTO MEMORY PART OF ROOT CHECK
if PAGE MOS MEMORY CHECK

BC.3RD: CALL

MOVSE
RST

+BYTE
+ADDR
+ADDR

HOVSE
RST

JBYTE
+ADDR
+ANDR

BC.CLF CALL
CALL
+ADDR
AR
JNZ

ZHCHD

4

0
ONES
IMDAT

4

0
HA1000
MEHAL

En2
CHF3S
EXBUF
ZEROES
kC.CERR

sFIRST CLEAR THE ENTIRE MOS MEMORY({AT LEAST TRY)

+SET UP THE INITIAL J4TA

iDATA FOR DEFOSITING IS ALL ONES
i+. THE DEFCSIT BUFFER

1SET UP THE STARTING MEMORY ADIDRESS

#START AT ADDRESS 1000
i+ MEMORY ADDIRESS BUFFER

FEXAMINE A& LOCATION

sTHEM COMPARE RESULTS..DATA SHOULD BE ALL ZEROES
+THIS IS THE ACTUAL READ-IN DATA

VERSUS 34-BITS OF 0'S

60 TD ERROR REFORT IF NOT ALL ZEROES

fFALL THRU IF THAT WENT DK,

CALL

CALL
CALL
+ADDR
+ADDR

M2

Ex2
CHP34
EMBUF
ONES

#NOW LEPOSIT ONES INTO THAT LOC AND CONTINUE

tWHILE WE ARE AT IT» WE'LL CHECK ALL ONES
00 THE 36-BIT COMPARE

+THIS STUFF JUST READ IN

tAGAINST ALL ONES



VER 6.2 K510 CONSOLE PROGRAM
CHDS.HBO

4910
4911
4912
4913
4914
4913
4914
4217
4918
4919

013205

013210
013213
013214
013215
013217
013222

013225

¥kx

302

032
043
174
344
042
312

K3V

342

017

004

017
133

024

040
026

CROSS - MICRD PROCESSOR ASSEMELER {31 I-MAY-79 14150 PAGE 3-157
'EC* CMD kxx

JNZ

LHLD
INX
MoV
ANI
SHLD
JZ

RET

RC,CERR $IF BAD» SAY SO..

HEMAL
H

AsH
~04
MEMAL
BC.CLF

$FETCH UP THE CURRENT MEMORY ADDRESS
fUPDATE TO THE NEXT

iCOFY HI FIECE TO THE ACCUH

$SEE IF REACHED ADDRESS 2000

REFLACE THE UFDATED ADDRESS FIRST

PAND CONTINUE IF HAD NOT REACHED THE MAX

RETURN. .DONE ALL ROOT CHECK OK



VER 6.2 KS10 CONSOLE PROGRAM

CHIG . HBO

4921
4922
4923
4924
4923
4924
4927
4928
4929
4930
4931
4932
4933
4934
4913
4934
4937
4938
4939

013226
013227
013232

013215
013240
013241
013244
013244
013247
013232
013235
013254
013261
013262

CROSS - MICRO PROCESSOR ASSEMBLER &{31) 3J-MaY-79 1£:50 PAGE 3-158

¥kk *BC CHD dxx

343
041
303

3
343
041
014
i
042
35
013
362
341
31

377
244

320

000
007

010
263

377
026

014

000

040

014

026

1SUBROUTINES REQUIRED FOR THE CRAM TESTING

SUBROUTINES FOR WRITING ALL ONES AND ALL ZERORS INTO A SELECTED CRAH
+LOCATION. . DESIRED ADDRESS PASSED IN THE HsL REGISTER(FOR W.XXX CALLS)
USES CURRENTLY SELECTED ADDRESS FOR (A.XXX CALLS)

A.CRMO: PUSH
LXI
JHF

W.CRMZ: CALL
A.CRMZ? FUSH
LXI
W.L0C: MVI
W.LFY MOV
ST4
CALL
ICR
JP
FoF
RET

H
He-1
W.L0C

CALWR
H
H: 00
07
&L
CRMFN
WFUNC
N
WiLF
H

iSAVE HiL
iHsL TO ALL ONES INDICATES THE ALL ONES DATA DESIRED
+G0 COMHON CODE

#WRITE DESIRED ARDRESS

$5AVE Hel

iSET TO ZERO» DATA IS ALL ZEROES

iTAKES 8 FUNCTIOH WRITES TO DO ALL OF OHE CRAM LOC
iGET CURRENT FUNCTION TO ACCUM

iPUT FUNCTION INTO LOC USED RBY STANDARD ROUTINE
*WRITE ONE OF THE 8 FIECES O A CRAN LOC

+D0WN COUNT

+AS LONG A5 JGE. 0y KEEP GOING

FHERE WHEN DONE ALL 8

NOW GET DUT OF HERE.



VER 4.2 K510 CONSOLE PROGRAM
CHIS . MBO

4941
4942
4943
4944
4945
4944
4947
4948
4949
4950
4951
4952
4953
4954
4955
4956
4957
4958
4959
4960
4961
4962
4963
4964
4965
4966
4967
4968
4969
4970
4971
4972
4973
4974
4975

013263
013266
013271

013274
013277
013302

013305
013306
013307
013310
013311
013312

013313
013314
013317
013320
013321
013322
013323
013324
013325
013326
013327

013332
013333
013335
013336
013341

¥k "EC* CHD ¥kx

042
042
042

042
042
042

175
057
117
174
057
107

041
136
043
124
042
333
011
443
175
264
302

353
076
275
302
3

36
320

322
332

334
336

316

040
040
040

040
040
040

040

026

CROSS - MICRO PROCESSOR AGSEMBLER 6(31) I-M&Y-79 16150 PAGE 3-159

sROUTINE TO VERFIY THAT A& CRAM LOCATION IS5 INDEED ALL OMES OR ALL ZEROES.
iNO ARGUMENTS PASSED TO THIS ROUTINE

V.VERY SHLD
SHLI
SHLI

SHLD
SHLD
SHLID

HOV
Cha
HOV
Mow
CHA
MoV

LXI
V.ECLFY MOV
INX
MOV
INX
XCHG
]
INX
Hov
ORA
JNZ

CRMEF47014 3ALL DONT CARE LOCS OF THE *READ® ARE FUDGED
CRMEF+"016 3 70 MATCH EXPECTED DATA
CRMBF+7020 #+ THERE ARE 12 DONT CARE LOCATIONS

CRMBF+"030 5 SOME ARE VARIOUS ALDRESS (NXT/CURRENT/SUBRTN)
CRMEF47032 § AND SOME ARE JUST UNBUFFEREL COPIES OF THE
CRMBF+7034 & BUS

Asl iNDW COFY EXPECTED DATA INTD *RsC' PAIR
iFIRST COMPLIMENT

CsA i THEN MOVE

sl i NEED BOTH HALVES PLEASE
+ COMPLIMENT

kef i THEN MOVE

HyCRMBF 3NOW POINT TO BEGINNING OF BUFFER WHERE EXPECTED DATA
EsH IS KEPT.. PROCEED TO COFY BUFFER DATA INTQ

H i (UFDATE POINTER)

IisH #THE DsE REGISTER PAIR

H JAND UFDATE HEMORY POINTER AFTER EACH MOVE
5WAFs S0 NOW "HeL® HAS RUFFERs *DsE" HAS POINTER
k +ADD COMPLIMENT TO EXPECTEL.,.SHOULDN GET .
H i TWD'S COMPLIMENT » THAT IS..
Asl JFIECE TO ACCUM
H #"0R" IN THE OTHER PIECE

BC.BERR 3AND GO HANDLE ERROR IF RESULTS LNE. ©

1YOU FELL THROUGH TD HERE IF D'ATA CHECK WAS OK..

XCHG
HVI
CHp
JNZ
RET

15WAP. JNOW "HsL® HAS POINTER, ‘InE® HAS 00
Ay <{CRMBF+32,:870377> SCHECK IF DONE
L $GEE IF AT LAST LOCATION IN LIST
V.BOLF  7JUMP BACK IF NOT YET

FELSE OK 70 RETURN



VER 4.2 K510 CONSOLE PROGRAH

CHIS.HB0

4977
4978
4979
4980
4981
4982
4983
4984
4983
4986
4987
4988

013342
013343
013347
013352
013353
013355
013356
013351
0133462
013363
013364

CROSS - MICRO PROCESSOR ASSEMBLER &(31} I-MAY-79 14150 PAGE 3-140

Xxx “RC® CHD kkx

032
006
303
341
006
341
042
174
260
062
303

017
100
356
200
134

133
374

040

026

040

040
026

+ERROR REPORTING

EC.CERR: LHLD
HVI
JHF

BC.RERR:
K1
FOP

BCC.ERRE SHLD
Hov
ORrA
574
JMF

MEMAD  JGRAB UP FAILED MEM ADDRESS
By"0100 +GET A BIT TO SET IN ERROR PRINTOUT
BCC.ERR 760 PROCESS STANDARD ERROR TYPEOUTS

FOP H sCLEAR A RETURN ADUIRESS
By"0200 SEIT TO SET FOR CRAM FAILURES
H 1NOW GATHER UP THE CURRENT CRAM ADDRESS

ERRCE  SAVE 1 BYTE BY DEPOSITING TWICE

fsH sHI HALF TO THE ACCUM

B +THROW IN A BEIGHT SO NUMBER WILL DIFFER
ERRCOHY 3PUT MUMBER INTO ERRGR CODE LOC

ECB.ERR AND GO PRINT OUT THE CORRECT ERROR STUFF



YER 6.2 K510 CONSOLE PROGRAM
¥kx 'BC' CHD %k

CHMDS. 480

4950
4991
4992
4992
4994

(1}

83
4995
4994
4997
4998

013371
013372
013373
013376
013400
013400
013401
013403
013406
013411

301
171
062

337
201
041
315
303
000

154

037
154
317
153

04

04

030

03

0

0

2

CROSS - MICRD FROCESSOR AGSEMBLER 6(31) J-MAY-79 143150 PABE I-141

RCA.ERR:

BCRJERRS

+ENIC

Moy
574
CLRE
PLINE
RST
+ADNDR
LXI
CALL
JHP

FOF

fisC
ERRCI
NOPNT
ERRHSG
3
ERRHSG
HyERRCD
Fié
MHERR

R iGET COUNTER OFF THE STACK
SUBTEST TO ACCUM

PLACE FROM WHICH TO REPORT ERRORS
FGUARANTEE FRINTING ON

i'THC"

+PRINT LINE OF CHARS

$BUFF TO PRINT

iFOINT AT THE ERROR I.0.

iPRINT

10UT



VER 6.2 KG10 CONSOLE FROGRAM

SURRTN.HB0

5000
3001
3002
3003
5004
5005
3006
5007
3008
3009
3010
3011
5012

{1}

{1
3013
5014

013414
013415
013416
013421
013422

(13423
013424

013427
013427
013420
013432

341
363
072
247
302

761
i

337

206 02

303

165

027

04

02

0

7

CROSS - MICRD FROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-162
KXXHKS10 CONSOLE SUBROUTINE FILE

+SBTTL RX¥RKG10 CONSOLE SUBRDUTINE FILE
+SUBROUTINE TO CHECK IF THE CFU IS RUMNING, AND IF IT IS
iT0 ABORT THE COWMAND THAT CALLED IT

+RUN. . ¢ POF
PUSH
LDA
ANA
JNZ

POF
RET

YSRUN:  FLINE
RST
LATDR
JEF

H
FSu
RNFLG
A
YSRUN

el

Fis

RN+
KMERR

HUST FIX THE STACK

1SAVE FLAGS(STATE OF THE 'C-BIT

CHECK SOFTWARE RUN FLAG TO SEE I CPU CLK ON
+15 1T ZERG? » OR NOV ZERE

iIF NOT ZERD, JHF OFF TO PRINT HESSAGE

$0THERWISE, RESTORE FLAGS
FAND DUT

FMESSAGE TO 5SAY RUNNING..
$PRINT LINE OF CHARS
iBUFF TO PRINT

#NOW GO RESTART OURSELVES



VER 6.2 K510 CONSOLE FROGRAM
SUBRTN.HBO

3014
3017
3018
3019
3020
3021
3022
5023
3024
3023
5026
3027

1)

{1}
3028
3029
3030
3031
5032
3033
3034
3035
3036
3037
3038
3039
3040
3041
5042
3043

013435
013437
013440

257

323

001

013442
013445
013444

013431
013451
013434
013437
012451
013464
013465
013467

013472
013474
013473
012477
013500
013502
013503
013505
013504

072
247
302

041
35
076
315
057
346
312

333
057
346
107
333
057
344
260
32

326

114

310
134
100
267

022

114

060

101

001

000
014

013

0"}

0

B

7

7

CROSS - MICRD PROCESSOR ASSEMBLER 6131 J-MAY-79 143150 PAGE 3-163
F¥¥AKS10 CONSOLE SUBROUTINE FILE

fROUTINE TO REPORT & PARITY ERROR WHEN DETECTED BY THE 8080 CONSOLE

RFTPARY CLRR
*RA
our

NOPNT
A
CLKCTL

WIF [IF »5CECOD

1.DA
ANA
JMZ

SC.OFF
A
HRDERR

FTURN TYPING OM
iACCUM HUST BE ZERD
FKILL CLE, SO PAR ERR CLRING WONT RELEASE THE CPU CLKS

iGET FLAG TO SEE IF WE CAN TRY FOR SOFT RECOVER
$SET B0BO FLAGS
iIF FLAG +NE. (v THEN WE WILL NOT RECOVER

FIRST THING WE NEED TO DO IS CHECK FOR CRAW/CRA PARITY ERRORS, AND DECIDE
+IF WE CAN RECOVER FROM THEH

LONG.DELAY 1
He200, X 1 §8ET UF THE TIMING COUNT IN HsL REG

LXI
CALL
HVI
CatL
CHA
ANI
JZ

LTLOOF

Ay SHPAR

ER.UTL

~022

HRDERR:

sLET DISK TRAFFIC STOP

FAND GO DELAY ARQUT 1 SECOMD FOR EACH (300 COUNT)
GET WHICH REG HAS PARITY INFO IN IT

tREAD DATA»PARITY BITS RETURNED IN ACCUR

INVERT 50 THAT .TRUE. .EQ. HI

iSEE IF CRA/CRM ERROR TYFE

+IF N0+ GO FOR A HARD ERROR

FWELLy LETS SEE IF MEM RUSY OR I/0 BUSY

IN
CHA
ANI
Hov
IN
CHA
ANI
0ORA
JI

R«BUSY

~060
Brh
REFERR

1
B

HRERKI/0 RD 1020000k

PFIX HARDWARE COMPLIMENT

fSEE IF EITHER OF THOSE TWO BITS SET

1SAVE RESULTS OF THIS 'AND®* FOR & RIT

iSEE IF MEM REFRESH ERR EITHER

iFIX HARDWARE INVERSION

$ONLY KEEP THE REFRESH BIT

#THROW THE TWO TOGETHER..IF RESULTS .EQ. 0 THEN ALL OK

SOFTERR #IF NOTHINGs GO TRY FOR THE SOFT ERROR RECOGVERY



VER 4.2 K510 CONSOLE PROGRAM

SUBRTN, K80

3045
3044

{1

1)
G047
3048
3049
3050
3031
3052

{1}

(1)
3053
3054
3053
3056
3057

(2)

{2)
3058
3039
3060
3061
3062

(2)

3
G043
5064
3063
5066
067
3068
3069
3070

013511
013511
013512

CROSS - MICRO PROCESSOR AGSEMBLER 4(31)

KEXAKS10 CONSOLE SUBROUTINE FILE

337

232

000

013514
013514
013321
013321
013522

013524
013326
013527
013532
0135332
013533
013534
013534
013537
0135341
013544
013544
013543
(13346
013330
013351
013553
013556
013361
(13564

313

337
161

333
057
315

07
040
333
057
J4b
315

37
040
333
057
346
315
s
315
303

001

027

345

037

100

304

303

001
304

103

360
031
1
315

233

004

030

030

017
032
032
001

1GET TO HERE IF £RROR IS CONGIDERED NON-RECOVERARLE

NR:

+ENIC

HRIOERR:

JIF

PLINE  NRSCE
RET 3
+ADDR  NRSCE

CLRE  CHRP&R
CALL  CLRUSE
FLINE  PARMSG
RST 3

+AIIR  PARHSE

IN SHRAR
CHA

CALL  PBRITA
FSFACE

RET i
JEYTE  SPACE
IN "0302
Cha

ANI "1
CALL  PBRITA
PEPACE

RST 1
JBYTE  SPACE
IN ~0102
CHA

ANI ~0360
CALL  PBCRLF
CALL  CLRRN
CaLl  LTFLT
JHF REINI
{F »5CECOD

" PNR-GCE", NOM RECOVERABLE-SOFT CRAM ERROR

+FRINT LINE OF CHARS
iBUFF TO FRINT

SAY NOT TO REFORT AGAIM % AGAIN
fEXIT FROW USER MODE

HESSAGE TO CTY

FPRINT LINE OF CHARS

sBUFF 70 PRINT

ikkkkk 1/0 RD PARITY kkkx

#FIX THE HARDWARE INVERSION

+AND FRINT IT OUT WITH THE ERROR MESSAGE
$SEPARATE THE 8 BIT DATUNS

+60 PRINT CHAR IN TRAILING BYTE

iCHAR T0 PRINT

READ "DPH PARITY RIT®

$FIX CPU INVERSION

+ONLY INTERESTED IM BIT & °DFH FAR ERR®
FAND THEN PRINT THE °DFM PAR® DATA
$AGAINy SEFARATE BY SPACES

G0 PRINT CHAR IN TRAILING BYTE

+CHAR 70 PRINT

JREAD REG THAT HAS R PAR RIGHT % K PAR LEFT

+FIX THE HARTIARE INVERSION

$KEEF ONLY THE 2 'R PAR® BITH

FFRINT IT

+CLEAR THE SOFTUARE 'RUNNING® FLAG TOD
$PARTTY ERROR LIGHTS THE FAULT LIGHT
FAND GO RE-INIT..PAR ERRS ARE FATAL

3-HAY-7% 18150 PAGE 3-164



VER 6.2 K510 CONSOLE PROGRAM  CROSS - MICRO PROCESSOR ASSEMBLER 4(31) I-MAY-7? 16150 PAGE 3-145
SUBRTN.HBO K¥kXKS10 CONSOLE SUBROUTINE FILE

5072 COMMAND LIST FOR READING UBA INFO
3073 013547 UBAJRDY UBA. 7635001
(1} 013567 001 JBYTE 001 & 377
(1} 013570 346 JBYTE Q41
(1) 013571 073 JBYTE B2
2074 013572 ENDLST
(1} 013572 000 JBYTE D
{1y 013573 000 JBYTE 0
(1} 013574 030 JBYTE <1284
3073
3076 #RH11 COMMAND LIST FOR CHECKING FOR RECOVERABLE & NON RECOVERABLE
3077 STATES OF THE CONTROLLER
3078 013575 RHLTSTE ET 1776+F.00 FJEXAW CONTROLLER STATUS REG
(1) 013575 374 HYTE Gl
(1) 013576 000 JHYTE P00 & 377
{1y 013577 023 BYTE Q2
079 013600 ERRTST 60000 TEST FOR FATAL ERRS
(1) 013400 000 140 JAIDR 40000
(1) 013602 040 BYTE <1084
3080 013603 EI. B7769F412 FEXAM DRIVE STATUS REG
(1) 0134603 374 JBYTE @l
(1) 013404 012 JBYTE Fu12 § 377
(1) 013405 023 JBYTE @42
3081 013606 ERRTST 40000 FCHECK THAT GUY FOR ERRS
(1) 013606 000 100 AIDR 40000
(1) 013410 040 JBYTE {10%4:
3082 013411 ENDLET FHERE TF ALL OK
{1y 013611 Q00 JBYTE 0
{1} 012812 000 BYTE 0
{1) 013613 030 JBYTE  <12%4:
20832
3084 013414 RH.EXES EI. D776:F.00 ih TEMPLATE FOR RH EXAMINES
{1y 013614 374 BYTE Gl
(1} 013615 000 JBYTE P00 & 377
(1) 013616 023 JBYTE Q.2
3085 013617 ENDLST iTHAT’S ALL WE NEED FOR THIS
(1) 013617 000 JBYTE 0
(1) 013620 000 HYTE 0
(1) 013621 050 JBYTE <1245
3086
3087 013622 000 SAVLET? JBYTE  F.00 iREAT 776700
3088 013623 002 JHYTE  Pu02 FREATN 776702
3087 013624 004 JHYTE Fa04 iREAD 776704
3090 013623 004 BYTE P.06 iREAD 776706
091 013626 010 JBYTE  F.10 iREAD 776710
3092 013627 032 JHYTE P32 iREAD 774732
093 013630 034 JYTE P34 yREAD 776734
094 013831 377 WJBYTE -1 fENIN OF LIST MARKER
3095 iTHE ASCIT MEGSAGES REQUIRED FOR PARITY RECOVERY
3096 013632 077 116 122 NRSCE! .ASCIZ/PNR-SCE / #NOT RECOVERABLE SOFT CRAN ERROR

5097 013643 045 123 103 OKSCE! ASCIZ/ASCE / JRECOVERABLE S0FT CRAM ERROR



VER 6,2 KS10 CONSOLE FROGRAM

SUBRTN.MBO

3099
3100
3101
3102
3103
3104
3103
3106
a107
5108
3109
310
st
al12
a1l
3114
aiis
Siis
3117
ati8
5119
5120
si21

013451
013654
013637

0134662
013664

013666

013671

0134674
013677

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) 3-HAY-79 18:50 PAGE 3-166

KREIKS10 CONSOLE SUBROUTINE FILE

021
35
32

074
323

042

041

315
332

44
17
114

001
204

344

175

023
11

040
030
027

040

027
025
027

iNOW GET THE CURRENT CRAM ALDRESS & CHECX FOR WARD CRAM ERRORS.
#(NOTE? A HARDI CRAM ERROR IS A CRAN PARITY ERROR CCCURRING AT
iTHE SAME CRAM ADDRESS HORE THAN ONCE IN A ROW)

SOF TERR: LXI I1s5CEARR $'IbE" FAIR WILL POINT AT THE DESIRED
CALL  BREAK #60 CHECK IF CURRENY .EQ. DESIRER..
JZ HRIERR +1F YESs JUMP ‘CAUSE 175 A HARD ERROR

150FT CRAM ERRO RECOVERY CONTINUED...
+RECOVERY BEGINS EY ZAPPING THE PE(1) FLOF SO WE MAY CATCH ANY ADDTTIONAL
+PARITY ERRORS

K1 sl +RIT TO RESET CRAM C.R. & PE(D)

out CRMCTL sEkkkk 170 WRT/204 kv

sFALL THRU IF ADDRESS NOT THE SAME
NOTSAME! SHLD  SCEAIR iSAVE IT AS THE NEW ‘FREVIOUS®

iNOW CHECK RH11 TO SEE IF THIS FAILURE I5 RECOVERABLE FOR THE
sHONITOR, 808C WILL SIMPLY EXECUTE A CHANNEL COMMAND LIST
10F 'ERRTST' » WITH THE CORRECT ERROR BITS CHECKED FOR

LXI HeRH.TST tPOINT TO ERROR CHECKER COMMAND LIST
CALL  CHNXCT yEXECUTE THAT LIST
JC NR iIF BADs SAY NOT RECOVERABLE

ELSE. . FALL INTO THE SOFT RECOVERY CODE



VER 6.2 K510 CONSOLE PROGRAM

SUBRTN.MBO

5123
3124
3125
3124
5127
3128
o129

n

1
5130
3131
3132

(#3)

{2}
3133
3134
3133
3136
3137
5138
3139
3140
a4l

(1)
3142
5143

(1)
3144
5145
aldé
3147
3148
5149
5130

013702
013702
013703
013703
013710
013713
013713
013714
013713
013720
013721

013723
013726
013731
013731
013732
013735
013733

013736
013741
013744
013745
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337
247
041
35

347
002
N3
257

323

041
S

327
35

167

001
021
076
N3

027
344
37

024

100

167
023

337

214
172
004
011

040
030

023

027
040

033

iFINALLY GET TO HERE IF THIS THING LOOKS RECOVERABLE. HOW WE MUST

sBEGIN SAVING THINGS...

iFIRST.. GET THE CURRENT DISK UBA NUMBER TO SET UP THE RHi1 REGISTER
1SAVING, THEN WE HUST SEY UP THE RH1l BASE REGISTER ITSELF

iWHILE WE ARE AT IT, MIGHT AS WELL FRINT A LITTLE MESSAGE SAYING WHAT WE ARE
iDOING IN HERE

RECVR: PLINE  OKSCE sERR MSG “ZSCE* SOFT CRAM ERROR

RST 3 iPRINT LINE OF CHARS

+ADDR  OKGCE  #RUFF TO PRINT

LXI HeSCEADR iNOW POINT TO THIS BAD ALDRESS

CALL P16 $AND FRINT IT

PCRLF sTERMINATE EVERYTHING WITH A CR-LF

RST 4 '

JBYTE 2

CALL  DSKDFT NOW GET THOSE DEFAULTS JUST MENTIONED
XRA A iCLEAR ACCUM

it RESET FERERKT/0 WRT 100%kkkk NO PAR CHECKING

sFINALLY READY TO BEGIN THE ACT OF SAVING SOME REGISTERS
#FIRST GET UBA LOCATION 743001

LX1 HsUBALRT iPOINTER TO UBA READ-IN LIST

CALL  CHNXCT FREAD-IN THE UEA INFO.. NOW ITS IN EMBUF
INTON sDON'T PRINT THIS

RST 2 160 SET INTERNAL MODE

CALL  EIL ACTUALLY DO THE READ-IN

INTOFF 0K NOW

RST 6 G0 EXIT FROM INTERNAL MODE

+BEFORE WE SAVE IT» WE WILL SET UP FOR SAVING RH REGISTERS.. THAT WAYs WE
1CAN USE SOME COMMON CODE FOR PUTTING DATA INTO OUR SAVE BUFFER.

LXI BsRRLEXE NOW FOINT TO A CHANNEL COMMAND LIST

LXI [y RH100 FAND POINT T0 A PLACE TO PUT THE LIST

M1 frd +1T TAKES SIX BYTES TO MOVE THE ENTIRE LIST
CALL  MGE iMOVE THE STUFF TO RAM
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SUBRTN. 480

3152
3153
3154
5135
156
3157
5158
3159
3160
3161
3162
5163
3164
3165
5166
3167
5168
3169
3170
5171
3172
5173
3174
3173
3176
3177
3178

013751
013734
013735
013760
012763

013766
013767
013770
013773
013774

013777
014000
014001
014004
014003
014010
014011

041
343
021
001

315 007

341
176
042
074
32

043
345
041
323
35
321
303

172

014

023

160

027

27 042

040
032

040

030
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iTHE CODE TO MOVE RYTES REQUIRES *B.C® FOINTING TO THE SODURCE

#AND *DsE* POINTING TO THE DESTINATION

FAND *A' HAVING HOW HANY BYTES TO BE MOVED.. 'MOVREG' DOES 5 BYTES
iFREE OF CHARGE..RBsC AND 0,E ARE UFDATED BY THE NUMBER OF RYTES MOVED,

LXI
PUSH
LXI
RH.LPY LXI
CALL

He SAVLST

H

s RHSAVE
RBeEMBUF

HOVREG

sFOINT TD A LIST OF THINGS WHICH WE MUST SAVE
fPLACE IT IN THE RAM FOR SAFE KEEFING

+0,E GETS THE POINTER TO THE SAVE AREA

fHE WILL ALWAYS BE MOVING STUFF FROW "EMBUF®
#HOVE 5 BYTESs PLEASE

iT0 SAVE THE RH REGISTERS, WE WILL PUT A TINY CHANNEL COMM&ND
iLIST INTO RAN SPACE, THEM EXECUTE IT, CHANGING THE DESIRED REGISTERS
JBETHEEN READS» WHICH WILL GIVE US A CHANCE TO SAVE THE RESULTS

#0F THE READ
FOF
MoV
5TA
INR
JZ

THX
FUSH
LXI
PUSH
CALL
FoP
JHP

H

ArM
RM100+1
&
SCE.GO0

H

H
HsRH100
i
CHNXCT
I
RH.LP

+GET POINTER INTD *REG TO BE SAVED® BUFFER
GET CURRENT BYTE INTO ACCUM

+FUT BYTE INTO BUFFER S0 CAN BE EXECUTED
sUP BY ONE

yIF THAT HAKES .EQ. 0y THEN OUY

ELSE UFDATE FOINTER

iSAVE THE POINTER TOO

sFREFARE TO EXECUTE THE READIN BUFFER

iNOW SAVE THE SPOT WE ARE IN IN THE RHSAVE AREA
00 I7,.ONE RH REGISTER IS IN

{RETRIEVE FOINTER TO THE DATA SAVE SPACE

iSAVE INFO» AND READ IN NEXT RR REGISTER
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SUBRTM. M8O

5180
3181

(1)
3182
aigl
5184
5185
3184
3187
J188
5189
a1%0
3191
3192
3193
3194
3193
3196
3197
3198
3199
3200
3201
3202
5203
3204
5205
3206
3207
G208
3209
3210
a211

(1

(1)
3212
3213
3214

014014
014014
014013
414020
014023

014026

014031
014034

014037
014042

014045
014050
014032
014033
014056
014061

014062
014043
014046
014071

014072
014072
014073
014074
014076
014100

327
021
215
132

315

052

35

041
35

072
346
17
041
33
004

iz
042
315
003

347
000
327
047
315

002
273

173

043

344
320

167
023

332
170

337
154

33
134

042
040
014

002
022
032

027
025

042

042

031

042
031

013
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iNOW I'ATA HAS BEEN SAVEDN WE CAN ACTUALLY RBEGIN TO RESTORE THE HWICRO-COLE

SCE.GO: INTON
RST
LXI

CALL

JC

CALL

LHLD
CALL

#SET INTERNAL MODE

2 160 SET INTERNAL MOTE

0, "01002 JFLACE IN DISK PAGE OF POINTERS TO MICRO-CODE
FILESH iG0 REAL IN THE FIRST PAGE OF MICRO-COIE
C.BTERR iIF ERR ITS ALL OVER

[MEMZCR G0 LOAD CRAM

SCEALR $GET ALDRESS AT WHICH TO CONTIKUE

CADUR iSET THE CRAW ADDRESS TO THE GUY THAT SLIPFED

iWE ARE MEARING THE END OF THIS RECOVERY STUFF.. WE MUST RESTORE THE 5TATE
#0F THE RH11 AND UBA TO WHAT IT WAS BEFORE WE STARTED, THEN WE CAN TURN THE
$CLOCKS ON AGAIN

LXI
CALL

HyUBR.RI iFOINT TO 4 UBA READ CHANNEL COMMAND LIST
CHNXCT iSET THE I/0 ALDRESS TO A UBA PAGE REGISTER

iNOW FIX UF THE FORMAT BETWEEN A READ OF THE UBA FAGING REGy AND
+THE BRITE WE WISH TO DD TO THE PAGING RAM

LDA
ANI
HOV
LXI
CALL
+BYTE

MoV
ETA
CALL
+BYTE

FANDE THATS IT..
HOV3B
RST
+BYTE
+ADIR
+ALDR
CALL

RHSAVE+S iGET THE BYTE THAT HAS VHE CURRENT CNTRL BITS
~0170 F0FF JUNK, KEEF ONLY 4 RELEVANT BITS

Crh 1SAVE IN THE C REB

HsRHSAVE iNOW FOINT T9 OUR BUFFER WITH YHE DESIRED INFD
SHR3S $SHIFT DATA RIGHT» 4 FLACES

4

AsL GET OUR CONTROL RITS BACK

RHSAVES2 fPLOP THEM INTO THE 34 BIT WORD

EHR34 iNOW SHIFT THE WHOLE MESS 5 HORE PLACES

3

HOVE STUFF TO A TEPOSIT BUFFER

A CHOVE®
4
0
RHSAVE iFROM THE SAVE EUFFER
IHDAT i T0 THE LEFDSIT BUFFER

BIt PWRITE THIS HESS BACK TD URA PAGING R&M



VER 6.2 K510 CONSOLE FROGRAM
SUBRTN.MBO0

5216
3217
3218
3219
3220
3221
3222
223
3224
3223
G226
a227
3228
5229
3230
3231
3232
3233
5234
5233
5236
5237
5238
5239
5240
3241
3242
5243
G244

{1
3245
3244

014103
014106

014111
014114
014115
014120
014123
014126
014127
014132
014134
014135
014140
014141
014142

014145
014144
014147
014150
0141353
014154

014157
0141462
014165
014145
014166

¥X¥kKS10 CONSOLE SURROUTINE FILE

041
33

041
345
001
021
35
341
072
346
266
062
176
074
32

043
345
305
35
301
303

35
35

367
303
000

214
023

222
334
047
007

024
300

0146
120

356
214

335

027
025

027
042
040
032

040

040

030

013
030

016
014

001
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iNOW WE WANT TO WRITE BACK THE RH11 REGISTERS THAT WE SAVED, THEN DESTROYED

OI.LPY

LXI
CALL

LXI
FUSH
LI
LXI
CALL
ForP
LDA
ANI
ORA
5TA
MOV
INR
JI

HeRH.EXE
CHNXET

H#SAVLST
H
B+RHSAVESS
Tis IMDAT
MOVYREG

H

10AD
~0300

H

10AD
firld

A
CONT.I

#NOW SET THE RH11 REGISTER I.D. INTO THE
FINTERNAL BUFFER *IDAD*;INCLUDING UBA NUMRER

sPOINT TO LIST OF REGS TO BE RESTORER
$SAVE TRIS INFO ON THE STACK

#WILL BEGIN HOVING STUFF WE SAVER FROW RH
FALWAYS HOVE THE STUFF TO THE LEPOSIT RUFFER
tHOVE THE STUFF INTD ‘DMDAT*

$GET OUR LITTLE LIST POINTER

+GET CURRENT DFFSET INTO RH

1 THROW AWAY CURRENT OFFSET

THROW OUR DESIRED OFFSET INTO THE WORD
PUT IT BACK INTD THE IOAD BUFFER

sGET THE OFFSET WE JUST HESSED WITH

TEST T0 SEE IF END OF LIST

s1F END OF LIST» FINISH THE RECOVERY

#HOT END OF LIST, MUST SAVE SOME HORE RH REGISTERS

CONT. I3

+ENDC

INX
PUSH
FUSH
CALL
FOF
JHp

CALL
CALL
INTOFF
RST
JHF

H UFDATE THE LIST FOINTER
i 1SAVE THE FOINTER
B iSAVE POINTER TO THE SAVEL DATA IN *RHSAVE®
It NOW RESTORE THIS RH REGISTER
B FRESTORE POINTER INTO BUFFER
BI.LF 1 CONTINUE
SHFINI iGET CURRENT PARITY DEFAULTS % WRITE THEM OUT
CSCND 1 TURN THE CLOCK BACK ON
#ND HORE INTERNAL MODE
4 60 EXIT FROM INTERNAL HWODE
NULLJ iG0
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3248 yROUTINE 7O CHECK IF CURRENT RAM ADDRESS IS THE DESIRED BREA
5249 FADDRESS, .
3230 014171 3% RREAK! PUSH D i'I,E* HAS POINTER TO DEGIRED ADDR» SAVE IT PLEASE
9251 014172 076 003 MVl Ard iOIAG FUNC T READ CURRENT RAN ADDR
292 014174 315 362 014 CALL  READC  $GO DO FUNCTION READ
5253 014177 321 FOP I iNOW MANE “DsE* POINT AT RESIRED AGAIN
3254
3235 014200 052 100 040 LHLIT  THPB2  #GET CURRENT ADIRESS..
3256 014203 174 MoV AsH iALS0 MAKE SURE THE CURRENT JUST READ IS 11 BITS
3257 014204 346 007 ANI 07 8 BITS LD HALFs FLUS 3 BITS HI HALF
5258 014206 147 MOV HeA iNOW FUT THE WHOLE MESS BACK
3259
3260 014207 032 L) S iGET LO DRDER PIECE TO ACCUM
5241 014210 275 CHP L iCHECK VERSUS JUST READ
3262 014211 300 RMNZ iIF NE. 0» THEN NO HATCHs 50 OUT.,
3263 014212 023 INX I 0Ky 50 UPDATE PNTR TO READ-IN
a264 014213 032 Lo 0 iGET HI ORDER OF DESIRED PIECE
3265 G14214 274 CHP H iCOMPAREs SIGNS TAKE CARE OF THEMSELVES
3266 014213 31 RET iIF RESULT OF ALD WAS ZERD» GOODLIF NOT,OK T00..
5267
G268 FROUTINE TO DO SHORT FORM DF EXAMINE MEMORY
3269 FENTER WITH *DoE' CONTAINING SHORYT ADDIRESS
3270 014216 067 EXANSHS STC iSET C-BIT FOR LATER USE IN COMMON COLE
9271 014217 343 DEPSHT? XTHL SWAP S0 HsL POINTS T0 TRAILING ARG
3272 014220 315 030 033 CALL  TARGI  SCOLLECT TRAILING ARG INTD 'DnE®
3273 014223 343 XTHL 1SWAPF BACK 50 THAT THINGS ARE RIGHT
3274 014224 353 XCHG PAND NOW MAKE *HsL® HOLD' THE TRAILING ARG
9275 014225 042 235 040 EXWHL: SHLD  SHRTAD §STORE SHORT ADDRESS IN THE RAM
3276 014230 021 233 040 LXI [ SHRTAD $DEs GETS REPLACE WITH A FOINTER TO SHORT ADDRESS
3277 014233 365 FUSH  PSW $SAVE THE C-BIT FOR LATER USE
3278 014234 334 041 012 cc EMINT  3IF C WAS SET» GO IO AN EXAHINE
3279 014237 341 FoF Py iGET FLAGS AS THEY WERE
528G 014240 324 237 012 CNC IMINT  #IF C WAS CLR B0 A DEPOSIT
3281 014243 311 RET iNOW OK TO RETURN
3282
3283 iROUTINE THAT EXECUTES AN "ARG14's THEN RETURNS THE DATA IN ‘RsL®
3284 014244 ARG, ARGLS #ARGUMENT ASSEMBLER
(1) 014244 347 RET ]
{1) 014243 004 JBYTE 4
3203 014246 000 040 +ADDR  TBODT  3USE A TEMP LOCATION
o286
5287 014250 052 000 040 LHLID  TBODT  +GATHER DATA INTO Hsb

3288 014253 31 RET #AND BACK
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SUBRTN.MB0

3290
3291
5292
5293
3294
3293
3296
3297
5298
5299
3300
3301
3302
3303
3304
5303
3306
3307
3308
3309
3310
3311
3312
3313
3il4
5315
3318
3317
5318

014254
6142355
014256
014257
014260
014263
014264
014265
014267
014270
014273
014274

014277
014300
014301
014302
014303

014304
014303
014310
014311

345
303
325
363
315 032
001
003
016 002
361

431

315 010 004

015
302 247

361
321
301
341
3

345
041 122
167
303 255

030

040

030
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#SUBROUTINE TO PRINT A SINGLE 8-BIT BYTE AS OCTAL DATA
i0F THE FORMS XXX
#N0 REGS DESTROYED..PNTR TO 8-BIT BYTE PASSED IN *HsL®

PBRIT: PUSH

FBRITL: PUSH
PUSH
PUSH
CALL
+BYTE
+BYTE
HVI

FBLPY  POF
CALL
ICR
JNZ

FOF
FOF
FOF
FoP
RET

H 1GAVE ALL REGISTERS

B

Ii

]

OCTAL  #CREATE 8-BIT BUFFER AS 4 3 OCTAL CHARACTERS
1 sONE BYTE OF BINARY DATA TMVOLVED

3 FWANT ONLY 3 OCTAL CHARS
C+03  sNUM CHARS 7O PRINT

FSu iCHAR OFF TOF OF STACK

FCHR  3AND GO FRINT IT

C +IOWN COUNT

FBLF sAND CONTINUE TILL DONE ALL 3

PSY sRESTORE REGS
b
B
H
PAND ALL TIONE

FWHEN DOING A4 "PBRIT® WITH THE DATA PASSED IN THE ACCUM
+INSTEAD OF BEING POINTED TO BY HsL THEN COME HERE

PERITA PUSH
LXI
HOV
JHF

H MUST SAVE HsL HERE, SO WE CAN HMESS IT UP
H:FB.THP SKEEP A PLACE FOR PRINTING DATA

Heh iPUT THE THING TO BE PRINTED IN THE RAM SPACE
PEBITL #GO 70 COMMON CODE
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SUBRTN. N80

3320
3321
5322
3323
3324
3325
5324
5327
5328
3329
3330
5331
3332
3333
5334
3333
3334
3337
3338
5339
3340
3341
3342
5343

014314
014317
014320
014321
014322

014323
014326

014327

014330
014332
014323
014336
014337

014342
014343
014344
014345
014344

041
365
303
325
345

38
002
006

004
361
35
003
302

341
321
301
361
3

100

004

010

332

040

03t

004

030
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SUBROUTINE TD FRINT 16-RITS WORTH OF DATA..
iPOINTER TO THAT DATA IS PASSED TO THE ROUTINE IN

REGISTER *HsL®

Fléet  LXI

P16} PUSH
FUSH
FUSH
FUSH

CalL
+BYTE
+BYTE

HVI
F1LF: FOP
CALL
ICR
JNZ

FoF
FOF
FOF
FOP
RET

HyTHFR2 $IN THIS TYPE CALLs WE LOAD HsL AUTOMATICALLY

FSW

Eyé
Fol
FCHR
B
F1aLF

H
b

B
PSl

#SAVE ALL THE REGISTERS

+CREATE OCTAL CHARS FRON THE 14-BIT DaTA
sWE HAVE 2 BYTES OF RELEVANT DATA
+AND WE WANT & OCTAL CHARS TO PRINT

70N RETURN WE WANT TO PRINT & CHARS
#GET OCTAL CHAR OFF STACK

sAND GO PRINT IT

sDOWN THE COUNT

yBACK TO PRINT MORE TILL ALL DDNE

sDONE. . NOW RESTORE ALL REGS

#AND RETURN
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3343 #SUBROUTINE PRINT 34-RIT BINARY DATA AS
3346 1A 12-0CTAL DIGIT CHARACTER STRING IN THE FORMS
5347 i XXXXXXy o XXXXXX -NO REGS DESTROYED-BIN DATA PNTR PASSEL IN "HeL®
3348 014347 041 012 040 P36 LXI HyEMBUF +IN THIS CALL, WE LOAD HelL AUTOMATICALLY
3347 014332 365 P36 PUSH  PSW JWILL SAVE ALL REGS IN HERE
5330 014353 305 FUSH B
3351 014354 323 PUSH D
5332 014355 345 PUSH  H
3353 014336 313 032 031 CALL  OCTAL  sCREATE 36-BIT RUFFER AG AN OCTAL CHARACTER STRING
3354 014381 003 JHYTE 5 +SRYTES REQUIRED BY 34-BITS
3355 014382 014 BYTE  "D12  SWANT 12 OCTAL DIGITS
3356
3357 014363 315 002 011 CALL  PHALF  SFRINT 1B RITS
3358 sIF HEREs JUST FINISHED FIRST PASS, NEED 2 CONNAS.
3359 014366 FCRAR  COMMA
(1} 014366 317 R8T 1 +G0 PRINT CHAR IN TRAILING BYTE
(1} 014367 054 JBYTE  COMMA  :CHAR TO PRINT
5360 014370 PCHAR  COMMA  SPRINT '
(1} 014370 317 RST 1 160 FRINT CHAR IN TRAILING BYTE
(1) 014371 034 +BYTE  COMMA  SCHAR TO PRINT
3361 014372 315 002 031 P3IaRHY CALL  PHALF  #FRINT 1B HORE BITS...
3362 014373 341 FoF H #NOW RESTORE ALL THE REGS
3363 014376 3 FOF I
3364 014377 301 FoP B
3363 014400 341 FOF FSH
3366 014401 311 RET RETURN
3347
3368 ROUTINE FRINTS 1B BITS AS & OCTAL CHARS
3367 014402 341 FHALF? POP H $GET A RETURN ADDR OFF STACK.S0 STACK IS CLR
3370 014403 006 004 HVI Bré #'B" WILL BE A COUNTERs IN IT WITH 3
3371 014403 38l F3sLa: POP S sCHARACTERS TO ACCUM
3372 014406 315 010 004 CALL  PCHR  SPRINT IT
3373
3374 014411 005 DCR B yT0WN COUNT
3375 014412 302 005 031 JNZ P3&LZ  SCONTINUE IF NOT DONE & CHARS YET
3376 014413 331 PCHL RETURN
3377
3378
3379 +ROUTINE TO ALONE FRINT 18 BITS
3380 014416 3465 PiBY  PUSH  PSW iWILL SAVE ALL REGS IN HERE
3381 014417 305 FUSH B
3382 014420 323 PUSR D
3383 014421 345 ' PUSH H
3384 014422 315 032 (31 CALL  OCTAL  sCREATE & OCTAL CHARS
3385 014425 003 HYTE 3 #3 BYTES HAVE RELEVANT DATA
3384 014426 004 BYTE 6 PAND DESIRE & OCTAL CHARS
5387

3388 014427 303 372 030 JHF FI6RH  +G0 TO RIGHT HALF PRINTER FROM 'FIa"
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SUBRTN.MBO

3390
5391
3392
5393
3394
5393
3398
3397
5398
3399
3400
3401
3402
3403
3404
3405
5404
5407
3408
3409
3410
3411
3412
3413
3414
3415
416
3417
3418
3417
3420
o421
5422
3423
3424
G423
3426
3437
3428
3429
3430
343
3432
5433
3434
3433
G434
3437

014432
014435
014436

014441
014442
014443
014444
014445

014444
014451
014452

014452

014456
014437
014440
014441
(014442
014443

014446

014447
014472
014473
014474
014475
014474
014477
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¥XEEKS10 CONSOLE SUBROUTINE FILE

021
353
042

343
106
043
114
043

042
I41
305

041

032
023
167
043
(405
302

301

041

257

127
130
035
031
042

217

073

056

072

233

003

040

040

040

031

040

040

$UNIVERSAL BINARY DATA TO ASCII CHARACTER SUBROUTINE

ROUTINE DESTROYS THE CONTENTS OF ALL REGISTERS

iFASS POINTER TO BINARY DATA IN "HsL® sTHEN CALL APPROPRIATE

#COVERSION DESIRED WITH 2 TRAILING PARAMETERS-CHARS FLACEL OM STACK. HSB-LSR
i CALL  ROUTINE

H DB XX iNUMBER OF BYTES HOLDIING RELEVANT RINARY DATA

i 1} YY NUNBER OF ASCIY CHARACTERS TO BE GEMERATED
FROUTINES ARE *OCTAL®: "RINRY's AND 'HEXIDECIMAL®

iCODE WAS MEVER USED..KEEP TEXT HERE JUST IN CASE WE EVER MEED TO ADD IT..
$THIS WAY WE WON’T HAVE TO FIGURE IT ALL OUT AGAIN
FBINRYS LXI 70401 $LOAD D=1,E=1

i JHP COMEN  +GO TO COMMON CODE
OCTALY LXI I, "01407 sLOAD D=3,E=7
XCHG FSHAP "DNE® WITH *HsL®

SHLD  ETHSK  3SET DATA INTD "BTHSK® & "ETNUM'

JFOINTER TO BIN DATA NOW IN *IsE*

XTHL #*HsL" NOW FOINTS TO TRAILING ARGS

MOV Hslt BOMB "B* REGISTER, HOW CONTAINS *NUM® BYTES

INX H #UPDATE PNTR

HOV CsM iNUM CHARS INTO C

INX H FAND UPDATE PNTR TO RET ADDR

EHLD  HLGAVE 3SAVE RETURN IN RaH

FOP H sCLEAR OLD STUFF OFF STACK

FUSH B FGAVE "BeC* JUST TEWPORARILY

LXI Hr THPEF2 i*HeL® NOW FOINTS TO TEMFORARY BUFFER
$IF FALL TO HERE. MUST MOVE DATA FROM BINARY BUFFER TO TEMF BUFFER
OCTLL: LDAX D iDATA POINTED TO BY *IbE® TO ACCUM

INX I 1 BUMP FOINTER

Hov Hsh $5ET THAT DATA IN RAM

INX H sBUMP POINTER

ICR B sIONE ALL BYTES YETY

JNZ OCTLYL  #BACK TILL MOVER ALL.

FOF B #RESTORE “EsC* AND GO

LXI Hs THFEF2 i'HeL® HOW PNTS TO THP BUFF

XRA A fCLEAR ACCUM

HOV I sCLEAR *I* REG

MoV EsR #BYTE COUNT TO °E°

DCR E +BUFF IS ALWAYS 1 LESS THAN BYTE COUNT
[IAl i i'HsL* GETS BUFF ADDR PLUS BYTE COUNT
SHLD  DCTSV  #AND SAVE THIS ADDR IN THE RAM
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SUBRTN.HBO

439
3440
S441
5442
3443
S444
3443
3446
G447
3448
3449
3430
3451
3452
5453
5454
G453
5456
3457
3458
3439
3460
3461
G462
34463
464
3443
5464
5467
3448
3469

014302
014505
014510

014311

014512
014514
014315
014320
014323

014524
014325
014530

014531
014332
014533
014334
014535
014334
014341
014542

014345

014350
014553

CROSS - WICRO FROCESSOR ASSEMBLER &4(31) I-MAY-79 16130 PAGE 3-174

$¥XIKG10 CONSOLE SUBRDUTINE FILE

041
472
246

306

365
013
312
072
127

130
052
247

176
037
167
053
035
302
025

302

303

032
LH)

072
202

060

130
203

233

040
040

031
040

040

031

031

031

040

fHERE WILL BEGIN TRANSLATION FROM BINARY TO CHARACTERS

OCTLEY LXI Hy THFRE2 F*HeL® NOW POINTS TD TEMPORARY BUFFER
LA BTHEK  #NOW GEY BIT HASK
ANA i FAND TO KEEF ONLY DESIRED CHARS

ADT "060  MAKE INTD ASCII
iNOW MUST ROTATE ENTIRE BUFFER 3 PLACES TC RID QURSELVES OF CHAR JUST PROCESSED
FUSH PS5 NOW SAVE CHARACTER WEVE JUST CREATED
IR L sDOWN THE CHAR COUNT
JZ OCTLS  5JUMP OUT IF PROCESSED ALL CHARS
LIA BTNUK  #GET NUM BITS INTO ACCUH
HOV IIsA ' GETS INITAL COUWT OF BITS

OCTL3: MOV EsB #'E* GETS BYTE COUNT
LHLE  OCTSY  $GET UPDATED BUFF PNTR TO "H.L®

fiNA A sCLEAR *C-BIT'
OCTL4: WOV Al iGROUF OF BINARY BRITS TO ACCUM
kAR sBIT O INTO °C* BIT
HOV i +AND SHIFTED DATA BACK INTD MEM
ICX H §5TEP UF IN THE RBUFFER (UPSIDE-DOUN BUFFER)
OCR E F00UN BYTE COUNT
JNZ OCTL4  iCONTINUE WITH BUFFER
ICR I +DIONE BUFFERS WORTHs SEE IF DONE ALL 3 BITS WORTH
JNZ OCTL3

JIONE THE 3-BITS» NOW CONTINUE WITH NEXT CHARACTER
JHP OCTLC 360 PROCESS NEXT CHARACTER

+HERE WHEN DONE ALL CHARS.
OCTLS: LHLD  HLSAVE §GRAR THE RETURM ADDRESS
FCHL FAND RETURM



VER 4.2 KS10 CONSOLE PROGRAM
SUBRTN.HBO

3471
o472
3473
3474
3473
3476
3477
3478
3479
3480
3481
5482
5483
3484
3483
5486
3487
3488
3489
54%0
3491
5492
3493
494
3493
4%
3497
3498
3499
3500
3501
5502
3303
3304
3903
3304
3507
3308
3309
3510
g3l
3912
3313
3514
3515

Julé

014554
014356
014536
014357
014540

014361
014562
014563
014564
014563
014564
014567
014570

014571

014372
014373
014374
014575
014576
014600

014601

014402
0144603
014604
0144035

014604
0144607
014610
014611

014412
014613

KXXKKS10 CONSOLE SUBROUTINE FILE

076 003

343
305
106

063
043
043
343
073
073
325
345

137

075
203
157
174
316 000
147

345

L2}
345
113
247

176
037
167
033

013
302 206 031

CROSS - MICRO PROCESSOR ASSEMBLER &(31) I-HAY-79 14150 PAGE 3-177

iSUBROUTINE TO SHIFT 34-BIT DATA BUFFER SOME

yNUMBER OF PLACES TO THE RIGHT.. ALDRESS OF BUFFER TO BE
FSHIFTED I8 PASSED IN "HsL'. NUMBER OF PLACES FOR IT

370 BE SHIFTED IS PASSED AS A TRAILING PARAMETER

fIN A BYTE TRAI

- o

SHR34}
SHR243
SHRGOS

§36BL1

§36LFY

CALL
+BYTE

HVI

XTHL
PUSH
MoV

INX
INX
INX
XTHL
ICX
Icx
FUSH
FUSH

Hov

DCR
AL
MOV
Moy
ACI
MOV

FUSH

FOF
FPUSH
HOV
ANA

MOV
RAR
MoV
ocx

~ DCR

JNZ

SHR36
XX

sp

LING THE SUBROUTINE CALL

iNUK PLACES TO SHIFT
iA SHIFT 36 RERUIRES § BYTES 7O BE MOVED

tFOINTER TO TRAILING BYTE INTO “Hsl®
1SAVE ALL THE REGISTERS
+NUMBER PLACES TO SHIFT IN 'B?

sBUMP STACK PDINTER AROUND THE SAVED ‘B.C*

#NOW BUMP RETURN ADDIRESS PAST THE TRAILING ARG
#AND FUT IT BACK ONTO THE STACK
iNOW FIX STACK SO THAT SAVED 'B.C* IS BACK ON TOF

sNUMBER OF BYTES INVOLVED WAS IN A» SAVE INE

#FIX COUNT

#AND NOW ADD COUNT TO *HsL' ADDRESS
iFUT BACK INTD LD ORDER

#iGET HI PIECE

1AND ADD A CARRY TO H IF THERE WAS ONE
iNOW PUT IT BACK

iANDN PUT ON STACK FOR REUSE

$FETCH SAVEL» UPDATED ADDRESS

iNDW SAVE ‘H.L®

#GET NUMBER BYTE INVOLVED INTO C AGAIN
iCLEAR THE C-BIT

+GET BYTE FROM BUFF TO ACCUM
$SHIFT IT RIGHT

iNOW PUT IT BACK INTO THE BUFFER
#NEXT BYTE

sWAIT!, . HAVE WE DONE ALL BYTES YET??
BACK INTO LOOP IF NOT YET



VER 4.2 K510 CONSOLE PROGRAM

SUBRTN.HB0

3518
3317
3320
a2l
3322
3523
3524
923
3526
3527

014614
014617

014422
014623
014624
014625
014626

#KEKKS10 CONSOLE SUBROUTINE FILE

005
302

341
341
21
301
k3%

CROSS - MICRD FROCESSOR ASSEMBLER 4(31) 3J-MAY-7% 14350

sFALL THRU WHEN DONE THE 5 BYTES

IR B

202 031 JNZ
+HERE WHEN ALL DONE

FOP H

FOF H

POP I

FOF B

RET

534BL

LONE NUMBER OF TIMES YETT?
7JURF IF YES DONE ALL

tRESTORE THE *HsL'+X
+RESTORE “B.C*
RESTORE *InE*
+RESTORE “HsL"

FAGE 3-178
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SUBRTH.HBO KAXAKS10 CONSOLE SUBROUTINE FILE

5529 sROUTINE TO ASSEMBLE 14-BIT ARGUMENT

3530 iPLACE TO PUT 14-BIT DATA PASSED AS A TRAILING

3531 ARG+« *BoC" IS MESSED UP BY THIS ROUTINE

3532

3533 H CALL  ARG16

5534 014627 076 014 ARGP4: MVI A:12,  FNUMB BYTES USED IN ARG94 IS 12
5533 014631 303 244 01 JHF ARGEG1

3334

G537 014634 076 005 +ARBIST WVI fis3 +NUME BYTES USED IN ARG34 IS 3
5538 014636 303 243 (3L JHP ARGREG

3339

5540 014641 (76 002 ARG1A: MVT fy2 iNUKR BYTES USED IN ARG1S IS 2
5541 014643 341 ARGREG: FOF H iGET HsL FROM TRAF HANDLER

3342 014644 042 214 040  ARGBG1: STA CHRCNT  3SAVE IT

ao43 014647 072 213 040 LA RFTON  :15 THIS A REFEAT??

5544 014652 247 ANA A iCHECK THE REPEAT FLAG

G945 014657 302 005 032 JNL CLEAN  5JUMF IF YES A REPEAT....

3544

547 ELSE FALL THRU AND °GET® CHARACTERS AS BINARY DATA
3348 014636 032 223 040 LHLIT  JARGL  +GET PNTR TO ARG

J347 014661 001 000 000 LXI Bs00  3CLR REGS ‘BsL*

3550

5551 (14664 176 GETLFY MOV Al iGET AN ASCIT CHARACTER

G352 014663 326 040 SUI "0460  JOTHERWISE. OFF ASCII STUFF
3953 014667 346 370 ANI "03706  sNOW BE SURE IT WAS NUN AND NOT CHAR
3334 014471 202 305 031 JNZ GETEN  #IF HAD RITS GO SEE IF PROPER ENDING
5535 014674 176 HOV Al MESSED UF CHAR» GET IT BACK
3556 014675 326 040 SUI "060  $0FF THE ASCII AGAINM

G557 014677 345 PUSH  FSW 150 WE CAM STACK IT

9558

3997 014700 014 INR L 1WAS OK.. 50 UF COUNT

a560 014701 043 INX H JANDN UPDATE TO NEXT CHAR

3561 014702 303 264 031 JuP GETLF  JAND CONTINUE TILL DONE

3562

3563 #JUMF TO HERE WHEN STACKED ALL THE CHARS

5344 014703 315 245 033 GETEM! CALL  SEPCHR sTHROW OUT TRAILING SPACES % TARS
9565 014710 042 223 040 SHLE  JARGL  SGAVE "HsL'

3366 014713 315 344 032 CALL  EOCML  #END OF LINE??

3567 014716 322 150 032 JNC KILMM  #IF NOT WE HAVE A PROBLEM

3368

o569 014721 052 207 040 LHLI'  RPBUFS $GET PNTR TO REFEAT DATA BUFFER
3570 014724 257 XRA A iCLR ACCH

3571 014725 167 MoV Msh #CLR THE °RYTE' COUNTER

G572 014726 042 INK H +UPDATE FOINTER

3973

3574 014727 135 HOV Esl iCOPY PFOINTER INTO ‘InE® REEG
Ja73 014730 124 Hov DieH

3976 014731 015 IcR L $HAKE C START AT COUNT-1

5577



VER 4,2 K510 CONSOLE FROGRAM
SUBRTN.HBO

3979
3380
3581
ga82
5583
3584
3585
3584
3587
3588
3589
3390
3591
3592
3593
3594
3395
3594
o397
3598
3599
3600
3601
3602
3603
3604
3603
3606
3407
3608
3609
3610
3611
3612
3613
3614
S613

014732
014733
014734
014735
014736

014737
014740
014743
014744
014744
014747

014750
014732

0147353

014754
014737

014760
014761
014704
014745
014756
014771

014774
014775

015000
015001
015002

325
3t
023
023
022

345
052
176
306
167
341

004
361

022

315
003

013
342
257
0035
32
303

005
302

i
247
162

207

003

010

374

000
353

332

040

031

031

032
031

031

031

CrOSS - MICRD PROCESSOR ASSEMBLER 4(31) I-WAY-79 16130 PAGE 3-1B0

RFINCE: PUSH
For
IHX
INX
INX

PUSH
LHLD
HOV
ADT
MOV
Fop

HVI
ALGFKE  POP

ARGRDY STAX

C EPHKKS10 CONSOLE SUBROUTINE FILE

I
H
I
i
I

H
RPRUFS
fislt

3

HiA

H

Blge
FSH

1]

a

tHrL SHOULD BE SAME AS InE
#50 DO IT USING STACK
$EXCEPT InE SHOULD BE

3 GREATER

1GAVE Hsl FOR A KINUTE

FWHILE THE "BYTE' COUNTER GETS UPDATED
+COPY CURRENT COUNY

+UPDATE BY 3

iNOW FUT IT BACK

PAND FIX UP Hel

+B GETS A COUNT OF @ FOR OUR LODP
iGET 3-BIT BINARY

+AND PUT INTO THP BUFFER

DONT MESS UF "HsL®» ITS NEEDED BY *SHRI&' ROUTINE

CALL
+BYTE

ICR
JP
XRA
ICR
JZ
JHP

NDTRK: DCR
JNZ

SHR34
3

£
NOTRK
A

B
CHKSTK
ARGRA

B
ALGPK

$SHIFT THING 36 PLACES
#SHIFT 3 PLACES

DOWN CHAR COUNT

;FOOL THE B-TIME LOOP IF GOES MINUS
+CLR ACCUM:IN ORDER 10 FAD WITH ZEROES
DOWN OUR *8* COUNTER

+ANDI OUT IF ZERD

FELSE CONTINUE LOOPING

+D0WN COUNT THE 8-TINE LOOF
#IF STILL DOING 8-TIMES

IONE B-TIMES, .NOW CHECK IF C HAS GONE TO ZERD

CHKSTK: MOy
ANA
JP

LTIN
#

RPINCE

COPY £ TO ACCH TO CHECK IF ZERO
1.E0, 77
1 JUMP IF NOT YET..



VER 6.2 K510 CONSOLE PROGRAHM
SUBRTN.H80

3617
5618
3619
3620
3621
3622
3623
G424
3623
3626
3627
3628
3629
3630
3631
3632
3633
3634
5633
3636
5637
3638
3639
3640
G641
3642
3643
3644
3643
3646
5647
5648
3647
3630
3651

015005
015010
013011

015012
015013
015014

015017
015022
015023
015024
015025
015026
015027
015030

015033
015034

015037
015040
015041
015044
015045
015046

015051
015032
015053

015056
013061

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-WAY-79 16150 FPAGE 3-181

KXX¥KS10 CONSOLE SUBROUTINE FILE

032
106
043

343
315
343

072
117
176
022
043
023
015
312

005
302

170
015
372
022
022
303

043
003
302

042
31

207

0352

023

040

051

207

040

033

040

032

032

032

040

+ELSE FALL THRU..MUST NOW HMOVE ASSEMELED NUMBER TO DESTINATION
CLEAN: LHLD  RPBUFS §GET BYTE COUNTER FOR THIS DATA
MoV Bi¥ iNOW B HAS COUNT OF NUMEER BYTES ASSY’D

INX H $FIX Hel UPF AGATN..
iNOW HsL HAS SRC..INE HAS FF.. STACK HAS FC
XTHL 7 SWAP-EEE
CALL  TARGL  #ASSEMELE DEST ADDR INTO InE
XTHL 1 SWAP-EEE BACK

LI CHRONT  3GET MUME CHARS DESIRED BY THIS ROUTINE
Mo Cih #C NOW HAS DESIREDN.D HAS NUME CHAR ASSY’D
MOVLFY MOV AsH FSTART HOVING CHARS TO DESTINATION
STAX D iCHAR TO LEST..
TNX H UPDATE SRC PDINTER
INX ] iUPDATE DEST POINTER
ICK C I0WN THE DESIRED COUNT
JZ FIXPNT IF GOT DESIRED NUMBERDONT PASS ANY MORE

ICR B D0WN THE ASSY'D COUNT
JNZ MOVLF  $KEEP ON KEEFIN’ ON

WHEN FALL THRU WEVE MOVED ALL THAT WE CAN..NOW PAD THE BUFFER
MoV Ark CLR ACCUM. B MUST BE ZERD
FADLFY DCR C DOWN THE DESIRED COUNT

JH FINARG #IF THAT'S MINUS» WERE ALL DONE..

8TAX D 10THERWISE STACK A ZERD

INX I iUPDAT DEST POINTER

JHF FADLF  AND CONTINUE TILL DONE
FIXLFY INX H #HUST UFDATE BUFFER POINTER
FIXPNT: DCR B DOWN THE ASSEMBLED COUNT

JNZ FIXLF  iAND GO BACK TO ADJUST POINTER IF NOT ZERD
FINARG: SHLD  RPBUFS sNOW PUT BACK OUR LITTLE POINTER

RET #AND GET OUT
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SUBRTN. N8O KKAKKS10 CONSOLE SUBROUTINE FILE

3653 ROUTINE FOR SHUFFLING BITS FOR A NICE CRAM FORMAT

3654 015062 176 FLACE? MOV Ark iGET PIECE OF SRC BYTE

3635 015063 022 §TAX D #PLACE AT DESTINATION

3656 015064 043 INX H sUFDATE SRC POINTER

3657 015065 023 INX |1 #UFDATE DESTINATION POINTER

3658 015066 176 HoV Arl iGET UPPER 4 BITS OF 12 RIT CHUNK
3659 015067 346 017 ANI “017  IMAKE SURE ONLY 4 BITS WORTH

3660 015071 022 STAX D 1AND PLACE AT THE DESTINATION
3661 015072 023 INX It sDESTINATION UFDATE

S662 015073 033 ICX H iBACKUF THE SRC POINTR TO BEGIN OF 24 BITS
3663 015074 311 RET AND RETURN

3664



VER 6.2 K510 CONSOLE FROGRAM

SUBRTN. B0

J6b6
ab67
3668
3669
3670
3671
3672
3673
3674
3673
3676
3677
3678
3679
3680
3681
5682
3683
3684
5683
3686
3487
3668
3489
3690
3691
3692
3693

013075
015100
015101
015102
015103
015104
015105
015107

015110
015111
015112
015113
015114
015113
015116

015117
015121
015123
015125
015127
015131

041 117 032

385
323
205
137
174
314
147

136
043
126
353
321
361
351

n
202
241
014
224

224

000

032
004
031
027
031
033

CROSS - MICRD PROCESSOR ASSEMBLER &(31) 3-MAY-79 14150 PAGE 3-183
XX¥¥KS10 CONSOLE SUBROUTINE FILE

+ROUTINE TO COMPLETE THE TRAF HANDLING TYPE OPERATION WHICH CHANGES

if NORMAL 3 BYTE SUBROUTINE CALL INTD A 2 BYTE TRAP TYPE CALL..

+1T COSTS 3 BYTES TO ADD ANY SUEROUTINE TO THE TRAF CALLsSO THAT YOU SAVE
AT LEAST ONE RYTE FOR ANY SUBROUTINE THAT IS CALLED 3 TIMES,.AND YOU SAVE
$+ONE BYTE FOR EACH ADDITIONAL TINE IT IS CALLED

HyDLIST SGET POINTER TO DISPATCH LIST

RTNDIS! LXI
PUSH
FUSH
ADD
MoV
Moy
ACT
HOV

Hov
INX
MOV
XCHB
FOP
POF
FCHL

DLIST: ADDR
+ADDR
+ADDR
+ADDR
+ADDR
+ADDOR

FSH
il
L
L&
ArH
0
Hrd

EHl
H
[isH

I
FSH

+HOVSR
+CRLF

»ARG16
+RUN.
+ARG34
+CLRRM

iSAVE STATE OF PROCESSOR FLAGS

$SAVE "D4E*. TRAP CANT DESTROY REGS
FADD OFFSET IN ACCUM TO ADDIRESS.
#PUT ADDR PLUS OFFSET BACK

+GET HI ORDER FIECE

iNOW ALD IN A CARRY IF THERE WAS ONE
#FUT IT BACK

#NOW GO FETCH ADDR TO BE DISPATCHEDR TO

1UPDATE TO NEXT

iNOW FETCH HI ORDER FIECE OF ADDR TO BE RISPATCHED TO
iGET DISPATCH ADDR INTO Hsl

RESTORE 0sE...NOW ONLY HsL //RET ADDR ON STACK
RESTORE PROCESSOR FLAGS

i DISFATCH TO APPROPRIATE SUBROUTINE

110
it2
it4
ith
118,
i+10.



YER 6.2 K510 CONSOLE PROGRAN

SUBRTH.HBO

5695
3694
3697
3698
3699
3700
3701
5702
3703

(1)

h
5704
5705

H

(1)
5706
3707
3708
3709
3710
5711

015133
015135
015136
015140
015141

015142
015142
015143
015145
015150
015150
015151
(015153
015156
015157
015182
015163
015170

{ROSS - MICRO PROCESSOR ASSEMBLER &(21) 3-MAY-79 14150 PAGE 3-184

kx¥x CLRB EXECUTE CODE ¥k

044
157
064
341
3l

337
242
303

337
246
072
247
32
35
35
303

040

000

037
344

037
201

255
205
147
255

003

040

001
034
014
001

+SETTL #kk% CLRE EXECUTE CODE %kkx

CLRRYT: MVI
MOV
MVI
FOR
RET

H:"040
Lsf
Hel

H

iTHIS HALF GENERATES THE '200005* WEIGHT OF ADDRESS
+THIG GENERATES THE REST OF THE RAM ADDRESS

FCLEAR THAT LOCATION

1FIX Rl

00T & DONE

+SETTL %k¥% GOME ERROR CODES kkkx

RRARG: PLINE
’ RET
AR
JHF
KILNH: PLINE
RST
+ADDR
MMERR: LDA
ANA
JI
CALL
MMERR1: CALL
JHP

RAG

3

RAG
NORKL
kB1

K

BB1
HHFLG
fi
REINI
DECHET
MHCHD
REINI

#"?REQUIRES ARG

#FRINT LINE OF CHARS

FBUFF TO PRINT

JERROR HUST RESET THE STACK
$7BN BAD NUMBER

SPRINT LINE OF CHARS

sBUFF TO PRINT

#SEE IF IN MAINTENACE AODE
iSET 8080 FLAGS

+IF ND MM MODEs OUT

FFINISH UP ANY MESSAGES

+IF YESy RESET HODE

sERROR MUST RESET THE STACK



VER 4.2 KS10 CONGOLE PROGRAM

SUBRTN.HBO

a713
3714
5713
3716
3717
a718
3719
3720
3721
9722
3723
G724
a723

(13

§)
3726
9727
3728

(2)

(2}
5729
3730
3731
3732
3733
3734
3733
5734
5737

015173

015175

015177

015201

015203
015206
015211
015213
015213
015214
015214
015221
015224
015224
015225
015226

015231
015234
015236
015237
015240
015242

CROSS - MICRO PROCESSOR AGSEMBLER 6(31) 3-WAY-79 14150 PAGE 3-183

¥kry SOME ERROR CODES ¥k

306

306

306

306

002

062

002

35 25
155 040

062

337
133
041
315

347
002
103

041
076
264
167
076
303

037
154
37

235

360
001

420
206

032

040
030

001

040

032

$ERRORS INCURREL DURING THE BOOT FROCESS

[ BTERR: ADI

C.BTERR? ADI

R.BTERR? ADI

ABTERRS ADI

CALL
BTERR1: STA
CLRE
FLINE
R8T
+ADDR
LXI
CALL
FCRLF
RET
+BYTE
JHF

1%2 iFAILURE WHEN TRIED TO START MICRO-CODE AFTER A ROOT
142 sFAILURE DURING THE READING OF THE MICRO-CODE

12 iFAILURE DURING THE READING OF THE PAGE OF POINTERS
142 #FAILURE DURING THE READING OF THE HOWE RLOCK

LTFLT  +THESE RODT ERRORS ARE FATAL
ERRCD41 sTHIS BIT OF CODE GOES IN THE HI ORDER BYTE OF THE NUME
NOPNT  $RESTORE PRINTING
RTFAIL §PRINT MESSAGE °*?BT *
3 #FRINT LINE OF CHARS
BTFAIL §BUFF TO PRINT
HyERRCD #POINT TO THE ERROR CODE
P14 #FRINT THE 14-BIT NUMBER
#FUT A CRLF AT THE ENI OF THIS LINE
4
2

REINI  KILL THE PROCESS

CODE FOR WHEM ONLY BOOTSTRAF FAILS TO READIN

L+RTERR} LXI
MV1
ORA
KOV
MVI
JHF

HySTATE $GET POINTER TO STATE LIGHT

A»"001 +5ET FAULT LIGHT» BUT DONT CHANGE STATE

H i THROW CURRENT STATE WITH FAULY BIT

Msh FUT STUFF BACK

#:842  FFAILURE DURING THE LOADING OF THE FRE-ROOT FROGRAN
BTERR1 #AVDID SOME CODE



VER 4.2 K510 CONSOLE PROGRAM

SUBRTN.MBO

5739
5740
5741
5742
5743
5744
5745
5744
5747
5748
5749
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5740
5761
5742
5743
5744
5745
5764
5747
5768

()

(1)
5749
5770
5771
5772
5773
5774
5775

013243
015246
015250
015251
015232
015253
015254

013235
015257
015262
015263
013264
015263
015270

015271
015273
015276
015277
015360

015302
013305
015307
013312
013312
015313

015315
015316
615320
015323
015324
015325

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-186

¥kt SOME ERROR CODES ¥kkk

343
333
057
244
043
343
i

004
315
017
257
057
062
3t

006
35
013
257
303

337
173

365
006
315
012
361
31

301

004
326

165

000
326

263

344

037

001
326

040

006

032

#SUBROUTINE TO CHECK IF A COMMAND FROM THE CSL BOARD HAS BEEN
FGRANTED THE BUS.. WHICH IT MUST ALWAYS BE GRANTED BECAUSE IT IS THE

1BUS MASTER

BUSRESP} XTHL
it EHSTS
CHA
AlA
INX
XTHL
RET

H
H

#GET FOINTER TO TRAILING ARG

PERkRy 170 RD 301 kkkkx

#FIX INVERSION

7"AND' READ STUFF VS, TRAILING ARG

fUPDATE TO RETURM ADDR

1SWAP RETURN BACK TO STACK

FRETURN, »*Z-RIT* CORRESPONDS TO °AND® RESULTS

fLITTLE ROUTINE TO SET AND OR CLR THE SOFTWARE RUN FLAG
SETRM: MUI BsSTBIT FWE WANT TO SET THE RUN LIGHT

CALL  STATEH
JBYTE 7017
XRA A
CHA

RNCOM: S5TA RNFLG
RET

CLRRND HVI B0
CALL  STATEH

BYTE 7013
XRA A
JHF FHCOM

NOREFRESH! CLRE NOPNT
CLRE  CHKREF
CALL  CLRUSE
PLINE  MOSMSG
RST 3
+ADDR  MOSHSG

LTFLT: FUSH  PSH
MVI Bl
CALL  STATEM
JHYTE 7012
FOF Fou
RET

160 10 17

FAND DONT MASH ANYTHING
sCLEAR ACCUM

+ACCUN = -1

$IATA TO RUN FLAB

PAND OUT

fWE DOMT WANT TO SET ANYTHING
.JUST GO AND CLEAR SOME THINGS
BITS TO KEEP

iCLEAR ACCUM

$AND OUT,

+TURN TYPING ON

i5AY NOT TO REPORT OVER AND OVER
JEXIT FROM USER MOLE

+HESSAGE TO CTY

tFRINT LINE OF CHARS

$BUFF 70 PRINT

+HUST SAVE ACCUM TO GEY CORRECT *RT ERR HGG®
FWE MERELY WANT TO SET FAULY LIGHT

60 SET THE LIBHTS

FBITS 7O FLUSH WITH THIS

sRESTORE ACCUM

FAND NOW SAFE TO RETURN



VER 6.2 K510 CONSOLE PROGRAM
SUBRTN.HB0

a7
3778
3779
5780
5781
a782
5783
3784
3785
3786
o787
3768

015326
015327
015332
015333
015334

015333
013334
015341
015343

343
072
244
043
343

260
062
323
31

360 040

360 040
101

CROSS - MICRD FROCESSOR ASSEMBLER 4(31) 3-HAY-79 18150 PAGE 3-187
¥kk¥ SOME ERROR CODES kikx

tROUTINE TO CLEAR AND SET BITS IN THE STATE WORD» THEN TO LIGHT
sTHE LIGHTS ON THE FRONT PANEL AS SPECIFIED RY THE STATE WORD

STATEM! XTHL
LDA
ANA
INX
XTHL

ORA
STA
out
RET

STATE
H
H

B
STATE
LLIGHTS

+GET POINTER TO HASK

iNOW FETCH CURRENT STATE OF THE MACHINE
1HASK AS SPECIFIED

UPDATE RETURN PDINTER

sAND FUT IT RACK ON THE STACK

1NOW THROW IN ANY NEW BITS
iNOW SAVE IT

1CHANGE THE LIGHTS

F0UT



VER 6.2 K510 CONSOLE FROGRAM

SUBRTN.NBO

5790
3791
3792
3793
3794
3793
57%%
3797
5798
379%
3800
3801
5802
3803
3804
5803
5804
o807
5808
3809
3810
9811

3812

015344
015343

015330
015351
015333

015356
015360
015363
015344
013365

015366
013367
015370

CROSS - MICRO FROCESSOR ASSEMBLER 4(31) 3-MAY-79 18150 FPAGE 3-188

¥¥kk SOME ERROR CODES Xk

343
052

176
376
32

376
32

341
L3

067
341
31

223
377
366

054
366

040

032

032

#+SURROUTINE 7O DECIDE IF 'FIRST" POINTS 70
AN END-OF-COMMAND CHARACTER..C-BIT SET IF YESs 'FIRST®
#DOES POINT TD END-OF-COMMAND, (ACCUMULATOR IS DESTROYED

EOCHL: PUSH  H
LHLIF  +ARGL

SAVE "HoL® ,
$GET CURRENT POINTER FOR COMMAND BUFFER

GET CHARACTER
FEND-OF -COMMAND?T?

i JUMF IF YES

0Ry END-OF-COMMAND®?
7JUNP IF YES

fCLR "C-BIT?

sRESTORE "HiL"

HOV fisH
CFI EGLCH
JZ EOLYS
Crl CONMA
Ji EOLYS
#HERE IF NOT.., CLR °*C-BIT' & LEAVE
ANA A
POF H
RET

FRETURNM

fHERE IF YES: AT END-OF-COMMAND

EOLYS: STC
POF H
RET

iSET CARRY
FRESTORE *HoL*
RETURN



VER 4.2 K510 CONSOLE PROGRAM
SUBRTN.M80

3814
o813
3814
3817
3818
o819
5820
3821
5822
3823
3824
3823
3826
3827
3828
3829
3830
5831
5832
3833
3834
3833
3838
5837
9838
5839
3840

015371
013372
015373
015374
015375

015400
015403
015404

015403
015406

015407
015411
015412

015415
015416
015417
015420
015421

341
343
325
305
315

315
301
321

343
3

076
075
304

012
022
023
003
E)§ |

044

007

033

033

033

CROSS - MICRD PROCESSOR ASSEMBLER &(313 3-HAY-79 14150 PAGE 3-189
¥kkk SOME ERROR CODES ki

#SUBROUTINE TO MOVE 5 CONTIGUOUS BYTES BEGINNING

+WITH A SPECIFIED SOURCE ADDRESS,TO ANOTHER EUFFER AREAs ITS
ADDRESS ALSD PASSEL AS A TRAILING ARG, SOURCE ADDRESS 18

iFIRST TRAILING PARAMETERs DESTINATION IS SECOND TRAILING FARAMETER

+HOVSB: FOF
XTHL
PUSH
PUSH
CALL

CALL
FOP
FOF

XTHL
RET

MOVREG: HVI
MSB:  DCR
CNZ

LIAX
STAX
INX
INX
RET

H

i

B
TARG2
HOVREG

R
I

A3

Mok

[~ -]

L=

1GET Hsl FROM TRAF HANDLER

1SWAP STACK TOP WITH 'HsL"

1SAVE *ILE®

1SAVE 'RsC*

+ASSEMBLE ARGS INTO *BsC* AND *InE®

MOVE THE DATAs ARGS PASSED IN REGISTERS
RESTORE *BsC*
JRESTORE *D.E*

+RESTORE STACK
FANI! RETURN

1SET COUNTER TO 5
IOWN COUNTER
# AND BE RECURSIVE TILL DOWM COUNTED

FBYTE TO ACCUM

$GTORE AT DESTINATION
UF BOTH PNTRS

i TO NEXT BYTE

#AND' RACK TO CALLER
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SUBRTN. N80 Xikx SOME ERROR CODES dkx

3842 iSUBROUTINE TO COMPARE 2 36-BIT VALUES,

5843 iIF THE ADDRESSES OF THE 2 36-BIT BUFFERS ARE

G844 +FABSED AS TRAILING PARAMETERS TO THE ROUTINE

3843 iIF BOTH BUFFERS ARE THE SAME, THE 'C-BIT® IS

3846 1CLR UFON RETURN, IF THEY ARE DIFFER» THE *C-BIT' IS
3847 #SET ON RETURN.

G848 015422 342 CMP36¢  XTHL iSWAF STACK TOF WITH 'HsL®

3847 015423 315 044 (33 CALL  TARG2Z  7GET THE 2 TRAILING ARGS INTO *RsC* & "DoE°
3830 015426 343 XTHL PUT RETURN BACK ON STACK

3851 015427 333 XCHG 1SWAF *DsE® & “HoL'

3852 015430 026 005 HVI I3 1SET COUNTER TO 4.

3853

9834 015432 012 CMFLFY LDAX B iGET A BYTE OF DATA

38593 015433 274 CHF M i COMPARE

3836 015434 300 RNZ tRETURN WITH Z-CLR IF HAD ERR..
5837 015435 003 INX B P BUNF POINTER

3858 015436 043 INX R $BUMP OTHER POINTER

3859 015437 025 ICR I DOWN COUNT

3860 015440 302 032 023 JNZ CMPLF  3CONTINUE TILL DONE

861 015443 311 RET sNORMAL RETURN

3842
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SUBRTN. HBO *kk SOME ERROR CODES ki

o864 SUBROUTINE TO ASSEMBLE TRAILING ARGS INTO REGISTER PAIRS,
3865 iROUTINE USED TO SAVE CORE ONLY BECAUSE THIS SEQUENCE OF CODING
3866 +15 REFEATED S0 OFTEN.,'HsL* FOINTS TO THE TRAILING ARG OF THE
5847 1ORIGINAL CALLER.."D,E® AND 'BsC' MUST HAVE BEEN SAVED BEFORE
3848 THIS ROUTINE IS CALLED OR THEY WILL BE DESTROYED..IF A SINGLE
5869 $TRAILING ARG IS TO BE GATHERED UP, IT WILL BE PUT INTO THE
3870 #REG FAIR "DsE® VIA THE CALL °*TARG1'..IF 2 TRAILING ARGS TO BE
3871 GATHERED UFy THE FIRST WILL BE PUT INTD 'BsC* AND THE SECOND
3872 #WILL BE FUT INTD *D.E*.."HsL* IS UPDATED TO POINT TO THE BYTE
3873 iFOLLOWING THE TRAILING ARGS..

3874 015444 116 TARG2: HOV Lol +L0 ORBER SDURCE TO *C°

5875 015445 043 INX H

3876 015446 106 HOV BN #+HI ORBER SOURCE TO *B*

3877 015447 043 X H

3878

5879 015430 134 TARGL: HOV EsH 1L0 ORDER SOURCE 70 °E°

3880 013431 043 INX H

38B1 015432 126 HOV I H +HI ORDER SOURCE 7O *I®

3882 015433 043 INX H

3883

3884 015454 311 RET +AND RETURN

3885 #SUBROUTINE TO ADD 1 TO A 34-BIT BUFFER AND GUARANTEE

o886 +THAT THE CARRY PROFAGATES CORRECTLY. RBUFFER TD BE

3887 7 INCREMENTED IS PASSED AS A TRAILING ARG,

3888 015435 343 INC3&:  XTHL :GET POINTER TO TRAILING ARG

3887 015436 315 030 033 CALL  TARGL  JASSEMBLE ARG INTOD ‘Int*

3890

3891 015461 343 XTHL yPUT RETURN BACK ON THE STACK

3892 015482 353 XCHE #H0W HeL FNTS TO BUFFER TO BE INCREMENTET:
3893

3894 015463 237 XRA A 1CLR THE ACCUM

3893 015464 Q67 §7C i AND SET *C-BIT®

38%4

3897 015465 216 INCLPY ADC H JADD PIECE OF DATA BUFF, WITH CRY

5898 015446 167 MOV Msh #AND PUT IT BACK, WITH THE ALDITION
3897 015467 320 RNC $RETURN IF FINALLY STOPPED CRY'S INTO NEXT BYTE
3900 013470 043 INX H FNEXT PIECE TO INC

3901 015471 303 065 033 JHF INCLF  7AND CONTINUE IF THERE WAS A CRY



VER 6.2 K510 CONSOLE PROGRAM

SUBRTN.H80

3904
3905
a%06
3907
3908
3909
3910
3911
3912
3913
3914
9915
a716
5917
3918
3919
3920
3921
3922
3923
3924
3925
3926
927
3928
3929
3930
3931
5932
3933
3934
3933
3936
3937
3938
3939
3940
a741
3942
5943
3944
3945

015474
015474
015475
015500

015501
015501
013502
015504
015505
015504
015307
015511
015512
015513
015514
015516
015517
013520
0153321
0155323
015524
015525
015326
013330
015331
015533
015534
015533

CROSS - MICRO FROCESSOR ASSEMBLER &4(31) 3-MAY-79 16330 PAGE 3-192

¥kkx SOME ERROR CODES ¥kkk

343
s
342

325
333
037
022
023
333
057
022
023
333
057
022
023
333
057
022
023
333
057
346
022
321
k3%

030 033

000

001

002

003

103

017

#SUEROUTINE *RDATT®

+ROUTINE READS I/0 REGISTERS 0+1»2,3,103 AND MOVES THE
sDATA IN THOSE BUFFERS (BUS.BITS 0-35) INTO A RAM AREA
sWHOSE ADDRESS IS SPECIFIEL BY A TRAILING FARAMETER
#USED WITH THE CALL TG THIS ROUTINE

1CALL IS:
i CALL RDATT
i IW XXX +XXX IS PLACE TO MOVE THE 36 BITS OF DATA

+ACCUMULATOR IS DESTROYEDs REG PAIR °*DsE' IS INCREMENTED BY 5.
RDATTS

XTHL i SWAF STACK TOF WITH "HsL®
CALL  TARGL  jASSEMBLE TRAILING ARG INTO 'D.E*
XTHL iFUT BACK THE STACK

+THE REAL READING CODE BEGINS HERE % ALSO SERVES AS AN
ALTERNATE ENTRY IF YOU CHOOSE TO PASS THE BUFFER ADDRESS
#IN REGISTER *IbE®

ROATPS
FUSH I 15AVE "InE"
IN [2835  xkkkk 170 RD *0* (RBITS 28-35) khkkx
CHA
ST D FSAVE IN RAM
INX I UF PNTR TO NEXT BYTE
IN 02027  sdkkkx 170 RO "1° (BITS 20-27) ¥¥kkk
CHA
STAX D +SAVE IN RAM
INX b iUP FNTR TO NEXT BYTE
IN 01219 F¥0kRKI/0 RDO*2* (BITS 12-19) dhkk
CHA
STAX D 15AVE IN RAHM
INK i iUP PNTR
IN 00411 skkkkk 1/0 RD 3" (BITS 4-11) bk
CHA
STAX D 1 SAVE
ING. D 1UF FNTR
IN 00003 ikkkkx I/0 RD *103* (BITS 0-03) Xk
CHA
ANI "017  FOFF TRASH IN It BITS 7-4
ETAX. D 1GAVE
FOP 1] #RESTORE *DnE*
RET RETURN



VER 4.2 K510 CONSOLE FROGRAM

SUBRTN. N8O

3947
3948
3949
3950
3951
3952
3953
3954
3959
3936
3957
3938
39599
3960
961
3962
39463
3964
3945
3964
3967
3968
3969
3970
5971
a972
973
3974
5975
3976
3977
3978
3979

015336
015537
015542

015543
013544
015543
015547

015530
013351
015553

015534
013533
015537

015560
015561
015563

015564
015563
015567
015370

CROSS - MICRD FROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-193

kkkk SOME ERROR COLES ¥kkk

343
313
343

323
032
33
023

032
323
023

032
323
023

032
323
023

032
323
321
3

030 033

102

104

106

110

$SUBROUTINE "WDATT"
ROUTINE WRITES I/0 REGISTERS 102,104:106,110+112 AND GETS ADDR
FEITHER PASSED AS A TRAILING PARAMETER, Ok PASSED IN 'InE*

iCALL 153
i CALL WDATT
i Il *XX
WDATTS XTHL
CALL  TARGI
XTHL

WDATP!  FUSH
LBAX
out
INX

LIAX
T
INX

LIAX
out
IRX

LDAX
ouT
INX

LLAX
ouT
FOP
RET

It
ji
W2835
i

I
W2027
i

XXX I5 SOURCE OF DATA TO BE WRITTEN

}SWAP STACK TOF WITH *HsL"
ASSEMBLE TRAILING ARG INTO ‘DnE®
+5WAP STACK BACK TD ORIGINAL STATE
iALTERNATE ENTRY FOR WHEN PAGSING DATA POINTER IN ‘[LE*

$SAVE *IE"
iDATA 28-35 TO ACCUM
sXRRER I/70 WRT *102°
$NEXT DIATUN

sDATA 20-27 TO ACCUM
iXkkkk 170 WRT "104°
FNEXT DATUM

sDATA 12-19 TO ACCUM
iXRkkx 1/0 WRT *104°
PNEXT DATUM

+DATA 4-11 70 ACCUH
PRRkRE 1/0 URT *110°
sNEXT DATUM

1DATA 0-3 TO ACCUM
sRkkEx I/0 WRT '112°
RESTORE *DyE*
FRETURN

(BITS 28-33) ¥X#k¥

(BITS 20-27) ¥X¥ky

{BITS 12-19) ¥ikkx

(BITS 04-11) bhkkk

(BITS 00-03) Xdkkky



VER 4.2 K510 CONSOLE FROGRAM

SUBRTH.HB0

5981
3982
3983
5984
3983
3964
3987
5988
3989
3990
3991
5992
3993
3994
3995
5994
3997
3998
3999
5000
4001
6002
4003
5004
4003
4004
6007
6008
4009
6010
4011
5012
4013

013571
015572
0155375

013576
015377
015600
015602

015603
015404
015606

015407
015610
015612

015613
015614
015616

015617
015620
015622
013623

CROSS - WICRD PROCESSOR ASSEMBLER 6(31)

kkkx SOME ERROR CODES Xk

343
315
343

325
032
323
023

032
323
023

032
323
023
032

323
021

032
323
321
31

030 033

103

167

11

113

#SUBROUTINE "ADATT®
iROUTINE WRITES I/0 REGISTERS 103,1053+107,111,113 AND GETE ADDR
'EITHER FASSED AS A TRAILING FARAMETER» OR PASSED IN *DnE°

#CALL IS:

i CALL ADATT
i U] XXX
ADATTS  XTHL
CALL  TARGL
XTHL

ADATPL  PUSH
LDAaX
ouT
INX

LDAY
ouT
INX

LDAX
ouT
INX

LAY
out
INX

LDAY
ouT
poOP
RET

I
i
A2835
I

[
A2027
I

I-HAY-79 14150 FAGE 3-194

XXX I5 SOURCE OF DATA TO BE WRITTEN

15WAP STACK TOP WITH

"Hel®

FASSEMBLE TRAILING ARG INTO °InE®
15WAP STACK BACK TO ORIGINAL STATE
FALTERNATE ENTRY FOR WHEN PASSING DATA POINTER IN ‘InE®

1SAVE 'DbE"
sDATA 28-35 TO ACCUM
1kkERE 1/0 WRT *102°
FNEXT DATUM

+DATA 20-27 TO ACCUN
FRkkRK I/0 WRT *103°
PNEXT DATUM

1DATA 12-19 TO ACCUM
FXLKKX 1/0 WRT *107°
1NEXT DATUM

+DATA 4-11 7O ACCUM
shkikx 170 WRY ‘11L°
#NEXT DATUM

10ATA 0-3 TO ACCUM
i¥kkkEk 170 URT "113*
RESTORE °DoE"
RETURN

(RITS 28-33) RkkRk

(BITS 20-27) ¥ikkx

{BITS 12-19) bk

(BITS 04-11} ¥Xikk

(BITS 00-03) *kkxk
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SUBRTN.MBO k¥ SOME ERROR COLES ¥k

4013 1LOCAL SUBROUTINE TO CLR

5016 015624 341 +CLRRM: FOP H iFIX REG AS MESSED' UF BY RST INSTR
&017 015625 343 XTHL 1FOINTER 7O THE TRAILING PARAN
4018 015626 315 050 033 CALL  TARGL  7ASSY ARG INTO 'D.E"

6019 015631 343 KTHL $FIX "Hel" AND REFLACE FOR RETURN
6020 015632 353 XCHG iPUT *DsE* STUFF INTD "HsL®

6021 015637 076 005 VI Ard FAND SET STARTING COUNT 70 3

6022 013633 033 CLRTI: BCX H sD0WN THE MEM ADDRESS

6021 015636 066 000 HVI He 10 DATA TO HEM

6024 015640 075 ICR A i[OWN THE COUNTER

6025 015641 302 2353 033 JNZ CLRTT  yBACK TILL DONE

6026 015644 311 RET i RETURN

5027



VER 4.2 KS10 CONSOLE PROGRAM
¥kxk SOME ERROR CODES ¥k

SUBRTN.M8O

6029
6030
6031
4032
6033
£034
6035
5036
8037
4038
6039
£040
6041
6042
6043
6044
6045
6044
6047
6048
6049
6030
6051
6052
6053
6054
6053
5056
6057
4058
6059
5060
6061
4062
5063
6064
6063

015645
015446
015447
015630
015451
015633

015654
015640

015643
015664

015665
015664
015647
015670
015671
015672
015673
015674
015477
015700
015701

363
053
043
176
376
2

376
2

361
3l

343
183
176
043
073
365
361
102
161
343
31

040
247 033

011
247 031

271 033

CROSS - MICKD PROCESSOR ASSEMBLER 4(31) 3-WAY-79 14350 PAGE 2-194

#SUBROUTINE TO SWALLOW SEPARATOR CHARACTERS FROM THE ADDRESS POINTED
370 BY *HsL's UP TO THE FIRST NON-SEPARATOR CHARACTER.
+SEPARATORS ARES

i 'SPACE®
P 'TAR®
+ONLY THE *HsL® REGISTER SHOULD BE CHANGED BY THIS ROUTINE
SEFCHR: FUSH PS5 iSAVE ACCUM AND STATUS
U H FDOWN COUNT HsL SO NEXT INSTR WILL MAKE IT EVEN
SEFYS: INX H iUP THE COUNT

MOV fsH iCOFY CHARACTER INTO ACCUM
CPI ! 115 THE CHAR A °SPACE'
JZ SEFYS  7GO UPDATE "HsL® IF YES,.

FELSE SEE IF ITS A TAR
CFI ! IS THE CHAR A *TAR"
Ji SEFYS 360 UPDATE *HsL" IF YES

+ELSE NO MORE SEPARATORS-TIME TO RETURN
FOP PSH RESTORE ACCUM AND STATUS
RET +ALL DONE RETURN

+SBTTL SUBROUTINE TIME DELAY
EACH UNIT OF DELAY COUNTED IN THE TRAILING BYTE IS WORTH 1.02 MICRO-SEC
+THIS SUBRDUTINE WASTES SOME AMOUNT OF TIME..THE GREATER THE TRAILING
FARGUENENT, THE MORE TIME IS WASTED...
BELAY.: XTHL $GET FOINTER TO TRAILING ARG INTD *HsL®

PUSH  PSH 1NOW SAVE ACCUM

MOV ol $6ET THE TRAILING ARG INTD ACCUM

INX H iUP DATE TO CORRECT RETURM LOCATION
DLYLFY DER A sL0WN THE COUNTER

PUSH  PSH iADD MORE DELAY IN THE LOOF

FOF PEW + BECAUSE PUSHES AND POPS TAKE LONG TINE

JNZ OLYLP  5LOOP TILL ZERD

POP FSW #RESTORE ACCUM

XTHL #FUT RETURN BACK ONTO THE STACK

RET FAND IIORE :
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SUBRTN.HBO

5047
4068
6049
5070
6071
4072
4073
4074
5073
6074
8077
6078
6079
£080
4081
6082
5083
6084
5083
6086
4087

015702
015703
015704

015707
015710
015711
015712
015713

015716
015721
415724

015725
015726

CROSS - MICRO FROCESSOR ASSEMBLER &(31) 3-MAY-79 14150 PAGE 3-197

STRING COMPARE ROUTINE

032
247
2

276
300
023
043
303

042
313
330

264
3t

316

302

223
344

033

033

040
032

+SETTL  STRING COMPARE ROUTINE

sROUTINE 70 COMPARE A TYPED IN ASCII STRING VERSUS SOME EXPECTED
STRING, ENTER WITH "HyL® POINTING TO THE BEGINNING OF THE TYPE-IN
FBUFFER AND WITH InE POINTING TO THE EXPECTED STRING.

FRETURN Z-BIT CLR IF NO MATCH...Z-BIT SET IF HATCH

STRCMPS LDAX D

ANA A

JZ STREND

CHP i

RNZ

INX I

INX H

JHP STRCHP
STRENDY SHLIT  .ARGI

CALL  EOCML

RC

ORA H

RET

1GET FIRST EXPECTED CHARACTER
iSET FLAGS TO SEE IF ZERO RYTE
$IF ZERD BYTE, ENI OF EXPECTED STRING., OUT

+IF A REAL BYTE» COMPARE AGAINSY THE TYPE-IN
iIF NO MATCHs TAKE ERROR RETURN

+1F WATCH + UPDATE TO NEXT EXPECTED

PANDN UPDATE TO NEXT TYPED IN.

1LooP

#+FASS CURRENT POINTER TO ROUTINE THAT CHECKS FOR EOL
iCHECK THAT TYPE IN WAS TERMINATED
+1F YESy Z-BIT 1S SETs.., OK TO RETURN

+CLR Z-BIT FLAG., H WILL BE NON-ZERD
$AND OUT.euss
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SUBRTN.MB0

6089
4090
6091
6092
6093
5094
6095
6094
&097
6098
6099
6100
6101
6102
6103
6104
6103
6106
6107
5108
6109
6110
6111
6112
6113
6114
6115
6116
6117
6118
6119
6120
8121
8122
6123
6124
6125

6124

015727
015732
015734
015735
015740
015742

015745
015747

015752
015735

015757

015762

015764
015747
015770

CROSS - MICRO PROCESSOR ASSEMBLER 6(31) I-MAY-79 16130 PAGE 3-198

STRING COMFARE ROUTINE

072
323
170
062
376
32

376
312

072
376

104

004

315
375

i

360
101

124
004
016

006
N

247
010

101

040

040

034

033

040

034

032

+ROUTINE CALLED WHENEVER KLINIK SWITCH CHANGES STATE
iTHE ROUTINE EXAMINES THE NEW STATE OF KLINIK.ZAPS THE LIGHTS AS REQUIRED
#THEN SETS THE KLINIK LINE INTD THE APPROFRIATE STATE. IF KLINIK WAS
FESTABLISHED, GOING TO ENABLE FOSITION WILL CHAMGE NOTHINGs BUT ANY SWITCH
+CHANGE THAT INCREASES THE AMOUNT OF PROTECTION WILL FORCE CHANGE THE
+HODE OF THE KLINIK LINE.
#THE ROUTINE IS ENTERED WITH *B" HOLDING THE NEW KLINIK SWITCH STATE, AND
# "KLNKSW' HOLDING THE OLD STATE. VALUES ARE AS FOLLOWS:
H EMARLE = 2
i PROTECT = 4
i DISABLE = 4
KLNKLT: LDA STATE  sMUST GUARANTEE DTR HAS BEEN RESTORED

ouT IR 00 17

MOV fAsk #COPY KLINIK STATE INTO THE ACCUM

5TA KLNKSH 3SAVE THE NEW STATUS

Cr1 4 16 SHITCH MOW IN DISABLED FOSITION

JI SETMO  +GD SET MODE O IF YES

CFI ) +I5 SWITCH NOW IN THE PROTECT POSITION?
JI +SETML #IF YES, GO SET MODE 1

#FALL THRU IF NEW SWITCH POSITION IS THE °ENABLE® POSITION

#++ FIRST CHECK CURRENT MODE. IF IN MODE 3 ALREADY: WE MAKE NO CHANGE
LDA CSLHODE 3GET CURRENT CSL MODE
Cr1 «MODE3 #I5 IT MODE 3

+FLAGS ARE SET, FALL INTO CODE THAT LOES THE RIGHT THING IF IN MODE 3
CNZ SETH2  +IF WAS NOT MODE 3, THIS WILL SET MODE 2

#AND FALL INTO KL.LON CODE

KL LDN: HVI B2 iGET A BIT FOR SETTING THE REMOTE LIGHT ON

1AND FALL INTO CODE FOR SETTING THE LIGHTS

KL.LAMP3 CALL  STATEM #SET LIGHTS AS SPECIFIED IN B REG

JEYTE 70375 SKEEP ALL LIGHTS» ‘CEPT REMOTE
RET AND DONE WITH THIS MESS



VER 4.2 K510 CONSOLE PROGRAN
UART MODE MODIFICATIONS

SUBRTN.HBO

6128
6129
6130
6131
6132
6133
6134
5133
6136
5137
6138
6139
5140
4141
6142
5143
6144
6145
6144
6147
6148
6147
8150
8151
6152
6133

015771
015774
015775
016000
016002

014004
016010
016013

014016
016020
016022
016023
016030
016032
016035

014040
016042
016045

072
247
312
304
302

076
041
303

006
35
315
076
041
303

076
041
303

262

014
004
362

002
213
123

000
364
134
001
200
123

010
7
123

040

034
034
033

010
034

033
034

010
034

005
034

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-1%9

SETTL  UART HODE MODIFICATIONS
iCODE FOR SETTING THE KLINIK LINE INTD MOILE i
.SETHL: LDA PASSWORD sGET CURRENT PASSHORD
ANA A #SET FLAGS TO SEE IF ANY PASSWORD EXISTS
JZ SETHO  +IF NO PASSWORDs THEW SET INTO HODE ©
CNZ SETH1  #IF PAGSWORD EXISTS, SEV THINGS INTO MODE 1
JNZ KL.LON sIF WE WENT HMODE 1. THEM HUST TURN ON LIGHT

+CODE FOR ACTUALLY SETTING THE KLINIK LINE MODE TO 1
SETHLY MVI A+ MODE1 SGET MODE 1 FLAG
LX1 HyMODEL $BET THE MODE 1 DISPATCH
JHP SETH  #SET UP RAHM

iCODE THAT SETS BOTH MODE O AND THE APFROPRIATE LIGHTS
SETMO: CLRE  KLLIME.ON 3DISABLING KLINIK KILLS CTY AVAILABILITY
MVI B0 iTHE FASS LIGHTS OFF IN REGISTER 'B'
CALL  KL.LAMP sAND GO DO THE LIGHTS
CALL  HANGUF SCLEAR KLINIK LINE
K1 A+ HODEO FGET THE HODE O FLAG
LXI HyMODED +GET THE MODE O DISPATCH
JHP SETH  #SET UP RaM

+CODE 7O SET US INTO MODE 3

SETHI: WVI fis HODE3 GET MODE 3 FLAG
LXI HsMODE3 sGET THE MODE 3 DISPATCH
JHF SETH  #SET UP RAM



VER 6.2 K510 CONSOLE PROGRAM

SUBRTN.M8O

6153
6156
8157
6158
615%
6160
6161
6162
6163
6164
6163
6166
6167
6168
6169
6170
6171
6172
6173
6174
6173
6176
8177
6178
6179
6180

016030
016053
016034

016053
016060
016063
016066
016071
016073
014076

016101
016104
016106

016111
016113
016114
016121
016123
016124
016131

CROSS - MICRD PROCESSOR ASSEMBLER &6(31) 3-HAY-79 16150 FAGE 3-200

UART MODE MODIFICATIONS

072
247
300

062
062
041
042
076
041
303

072
346
3z

076
35
041
074
062
042
311

156

252
301
230
247
020
007
123

247
003
116

002
136
004
004
247
344

040

040
040
041
041

035

034

040

034

034

011

040
040

+CODE TO SET US INTO MODE 4

SETHA! LDA USRMIN  3SEE IF USER, IF WHICH CASE WE WONT D0 *HODE4®
ANA A 1SET 8080 FLAGS
RNZ FAND OUT IF USER MODE

JACCUM MUST .EQ. O IF FELL TO HERE
5TA MAILFG #BETTER CLEAR THIS FLAG TOD
5TA E«CNT  3USE FASTEST WAY TO CLEAR THIS LOCATION
LXI HsE,BEG-1 7AND RESET ENVELOPER
SHLD  E.RUF
M1 fsMODE4 FGET MODE 4 FLAG
LXI HyHODE4 $GET THE MOLE 4 DISPATCH
JHP SETM  #SET UP RAM

#SET LINE TO MODE 2

SETH2! LDA CSLMODE $BEFORE ANYTHING ELSE» SEE WHAT WE ARE DOING NOW

ANT +MODEO! MODE1  +IF MODES 0 OR 1, MUST INTERRUPT KS10
JZ SETH2X §IF NOT» DONT BOTHER K510 AT ALL

M1 A'KL,ACTIVE $HUST INFORM THE TEN THAT WE ARE ENTERING KLINIK

CALL  WRD34  CALL ROUTINE THAT WRITES WORL 34
SETH2X: LXI HsMODE2 #GET DISPATCH FOR MODE 2

M1 Ay HODE2 $SET MOE TWO TO THE STATE FLAG ALSO
SETH!  STA CSLMODE
SETDIS: SHLD  WODDIS #AND SET TO KLINIK DISPATCRER

RET iAND ALL DONE



VER 6.2 K510 CONSOLE PROGRAM  CROSS - WMICRO PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-201
SUBRTN. N80 UART MODE MODIFICATIONS

5182 $LITTLE ROUTINE TO HANG UF THE KLINIK LINE
6183 016132 KILL.KLINIK: CLRE KLNKSW $FORCE A RELOOK AT THE REMOTE SWITCH
6184 016134 072 360 040  HANGUP: LDA STATE  +GET CURRENT STATE
6183 016137 346 007 ANT ~07 +0FF THE *DTR® SIGNAL
6186 016141 323 101 out bR 1CLR OTR
6187 016143 076 003 M1 AsCARRLOSS #TELL K510 THAT KLINIK CARRIER HAS GONE AWAY
6188 014145 315 156 034 CalL  WRD34  sDEPOSIT INTD WORD 24
6187 016150 041 220 001 LXI He200, % 2 $SET A TIMEING DELAY OF 2 SECONDS
5190 014137 303 134 014 JHF LTLOOF #60 1D DELAYs AND USE HIS RETURN TO EXIT
4191 :
a192 +ROUTINE FOR DOING SIMPLE DEFOSIT INTO KS10 HEMORY AT WORD 34 AND
6193 1 THEN INTERRUPTING THE 10
6194 016156 345 WRI34: PUSH  PSM 1GAVE ACCUM 3 STATUS
6195 014157 CLRRM  DHDAT  sCLEAR A BUFFER
(1) 016157 347 RET 4
{1y 0Olels0 012 BYTE 10,
(1) 016161 054 040 +AIDR  DMDATHS
6196 016163 el FOF FSH sFETCH THE ACCUM’S CONTENTS AGAIN
6197 016164 043 INX H #BUMP HsL{VALUE AFTER A CLRR¥ IS .EQ. 157 LOC OF BUFF)
6198 016163 147 Hov ST +STORE DATA AT *DMDATH1
5199 016166 DERDS 34 §DEPOSIT
(1) 018166 247 T ANA f #CLR *C-BIT® FOR USE BY COMMON CODE
(1) 016147 313 217 030 CaLL  DEPSHT 5AND DO THE DEPDSIT ASSUMING SHORT ADDR
(1) 018172 (34 000 AR 24 PALIDR TO BE ZAFPED PASSED AS TRAILING ARG

4200 014174 303 037 019 JHP POKELQ #INTERRUFT THE KS10 & USE HIS RETURN



VER 6.2 KS10 CONSOLE PROGRAM
SUBRTN. H8O

6202
6203
6204
62035
5206
6207
6208
6209
6210
6211
6212
6213
&214
6213
6216
6217
6218
6219
6220
8221
6222
6223
5224
6223
6226
6227

016177
016200
016201
016202

016205
016210
016211

016212
016213
016214
016217
016221

016224
016227
016231
016232
016234

016237
016240

CROSS - WICRO FROCESSOR ASSEMBLER 6(31) 3-WAY-7% 16150 PAGE 3-202

UART HODE MODIFICATIONS

200
107
043
303

072
247
310

73
072
057
346
062

041
004
176
376
312

247
302

011

177
011

0132
000

0135
243

177

034

040

042

042

042

034

034

CODE USED IN ADDING UP THE CHECKSUMS ON ENVELOPES TO BE SENT

CHKADD: ADD R fHERE TO ADD' NEW CHAR TO THE CURRENT SUM
Hov Bsf FAND KEEF THE RESULTS IN °*R®
INX H FBUMP UP TO LODK AT THE NEXT CHAR

JHP TSKLF  BACK TO LDOP

THIS IS THE APT ENVELOPE SENDER.. WHEN WE HAVE A BUFFER OF INFC TO SEND TO
FTHE APT HOST SYSTEMs THIS IS THE CODE THAT GETS CALLED
DECNET: LDA MAILFG sONLY DO SOMETHING HERE IF THE WAILING FLAG SET

ANA A #SET 5080 FLAGS

RZ sNO FLAG» NO SENDY....

EI #ARSOLUTLY MUST ALLOW INTERRUFTS, IN CASE HOST DIES
LDA ENVHNO $FIRST THING TO DO IS COMPLIMENT THE MESSAGE NUMBER
CHA sFLIP

ANI "0177  iND SIGN BITS ALLOWED
5TA ENVMNO  #PUT IT BACK

LXI H+ENVBUF $FIRST THING TO DD IS COMPUTE CHECKSUM FOR THE ENVELOPE
MI Bsl i'B* WILL HOLD THE CURRENT SUM
TSKLPS MOV sl sGRAE A CHARACTER
CrI CRCHR  #SEE IF END OF THE ENVELOPE CHARACTER
JZ TSKGD  #IF YESs GO TO THE ACTUAL SENDER

ANA A FMAYEE THE CHAR WAS A 0y BECAUSE THERE IS NO CRCHR
JNZ CHKADD #IF NOT, GO ADD THE CHARACTER TO THE SUM



VER 6.2 K510 CONSOLE FROGRAM  CROSS - MICRD PROCESSOR ASSEMBLER 6(31) 3-MAY-79 14150 PAGE 3-203
SUBRTN.NB0 UART MODE MODIFICATIONS

6229 +HERE WHEN TIKE TO ACTUALLY MAIL AN ENVELOPE

6230 016243 043 TSKGO:  INX H iUPDATE PAST THE "CR" CHARACTER

6231 016244 066 000 HVI 0 NOW GUARANTEE THAT WE END WITH *CR'»°0* PAIR
6232 016246 170 HOV ArB iGRAR THE CURRENT SUM

6233 016247 057 CHA 3 COMFLINENT

6234 016250 074 INR A 1HAKE TWOS CONPLIMENT

6233 016251 346 077 ANI 7077 +AND DNLY SIX BITS COUNT

6238

6237 NOW MUST DECIDE IF YOU NEED TO ASCII-IZE THE CHECKSUM

6238 016253 376 075 CPI "073  §75+76+77 DONT GET ASCII-ED

6239 016255 362 262 034 JF TSKGO1 350 JUNP IF ANY OF THOSE THREE

6240 016260 366 100 ORI “0100  FHAD TO ASCII-IZE, S0 DO IT WITH A 100

6241 016262 062 012 042 TSKGD1: 5TA ENVCHK sSAVE IN THE AFPROFRIATE PLACE IN THE BUFFER
6242

6243 016263 TSR2TSK: CLRE  APTANS SCLEAR THE ANSWER
6244 016267 KCHAR  SYNC 32 SYNCS START EVERY NESSAGE
{1} 016267 315 117 004 CALL  KCHR  +G0 PRINT THE CHARACTER
(1) 016272 001 JBYTE  SYNC
6243 016273 KCHAR ~ SYNC
(1) 016273 315 117 004 CALL  KCHR 360 PRINT THE CHARACTER
(1) 016276 001 +BYTE  SYNC
6246
6247 016277 021 011 042 LXI [IyENVMND $NOW SEND' THE REST
6248 016302 313 144 004 CALL  KLINEL
6247 016305 072 013 042 LDA ENVRUF  3GRAR FIRST CHAR OF ENVELOFE JUST SENT
6250 014310 376 077 CP1 QUES 315 IT QUESTION MARK??
6251 016312 312 165 032 Ji HMERRL $IF IT WAS, ARORT ENVELOPE STUFF, RESET APT
6252
6253 016315 376 043 CPI PERCNT #I5 IT A PER CENT SIGN??
6254 016317 312 165 032 JI MMERRL #IF IT WAS, ABORT ENVELOPE STUFFs RESET APT
6253
6256 016322 072 261 040  APT.WTI LDA APTANS sNODW WAIT FOR THE AFT 5YS TD ANSWER(ACK OR NACK)
6257 016335 247 ANA A IF ZERDs GOT NO ANSWER YET

6238 016326 312 322 034 JZ APFT.WT 750 WAIT



VER 6,2 KG10 CONSOLE FROGRAM
UART HODE MODIFICATIONS

SUBRTN.HBO

6260
6261
6262
6263
6264
6263
6266
6267
6248
5269

016331
016333
016336
016334
016336
016337
016242
016345
016350

376
312

257
062
041
042
E3

116
265

232
013
352

034

040
042
040

CROSS - MICRD PROCESSOR ASSEMBLER 4(31) 3-MAY-79 14150 PAGE 3-204

tFINALLY GOT AN ANSWER

DECEX1:
[IECEX2:

CPI
JI

XRA
5TA
LXI
SHLD
RET

N tWAS 1T A NACK??
TSK2TSK #IF YES, SEND IT OUT AGAIN

A +USE FAST WAY TO CLEAR A RAM LOCATION
MAILFG 3SAY ENI OF THIS ENVELOPE
HyENVRUF sFOINT TO THE BUFFER
ENVPNT $5AVE THE POINTER TO THE BUFFER
# THEN DUT



VER 4.2 K510 CONSOLE PROGRAM

SUBRTN.M8D

6271
6272
6273
4274
6275
4274
6277
6278
6279
6280
6281
6282
6283
6284
6283
6286
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296

016351
016354
016357
016362
016343

014367
016370
016371
016372

016373
016375

016400
014402

016405
016406

CROSS - MICRD PROCESSOR ASSEMBLER 6(31) 3-MAY-79 16150 PAGE 3-203

UART MODE MODIFICATIONS

001
315
021
041
066

012
022
403
023

376
314

376
302

064
3

253
140
114
204
000

054
005

377
367

041
010
041
040

035

014

#SUBROUTINE TD MOVE A STRING OF CHARACTERS INTO THE TTY INPUT BUFFER,
iKEEPING TRACK OF THE NUMBER OF COMMAS AND' OTHER IMPORTANT FEATURES OF THE
#STRING, HUST FASS TRE SOURCE OF THE CHARACTERS IN REG BsC» SUBROUTINE WILL
sBOMB REGISTERS DsE AND HsL
MV.ALLS LXI ByE,BEGH2 SPOINT TO THE CHARACTER BUFFER TD BE EXECUTED
CALL  BFRST  #RESET CMD CHAIN POINTERS
MV INPY LXI I BUFBG #DEy WILL FOINT TO THE INFUT BUFFER
LXI H:EOL  #AND HL WILL POINT TO THE CONMA/EOL COUNTER
MVI Hsl 1MAKE SURE COUNT BEGINS AT 0

MV.INLD LDAX B #GET FIRST CHARACTER FROM WHEREVER IT 185
5TAX D #AND PUT IT INTO THE BUFFER
INX B iUF POINTER
INX I iAND THIS ONE TOO

#NOW CHECK FOR COMMA OR EOL
Cr1 COMMA  §IS IT A COMMAT?
£z WV.CNT #IF YES, INCREMENT THE COUNT

#FALL THRU IF WAS A COMMA REFORE. EOLCH WILL NOT HATCH
CP1 EOLCH  #IS IT AN END OF LINE?
JNZ MV.INI #IF NOT» THERE IS5 WORE TO DO

HERE IF WAS AN EOL,. NOT ONLY DO WE BUMF THE COUNT: WE ALSD GET OUT
HV.CNT? INR H iUP COUNT
RET FAND OUT



VER 6.2 KG10 CONSOLE PROGRAM

SUBRTN.MBO

6298
6299
6300
6301
4302
6303
6304
6303
6306
6307
6308
6309
6310
4311
6312
6313
6314
6313
6316
6317
6318

016407
016407
016411

016414
016417

016422
016422
016424

016425
016430

CROSS - WICRO PROCESSOR ASSEMELER 6(31) 3-MAY-79 146330 PAGE 3-206

MODE 4 FOR DECIDING TO COLLECT AN ENVELOPE OR CTY OUT

376
302

041
303

376
310

041
042

001

033
346

033
040

+SBTTL MODE 4 FOR DECIDING TO COLLECT AN ENVELOPE OR CTY OUT
iMODE 4 HANDLER. WATCHES FOR THE FIRST SYNC CHAR, THEN GOES INTD
A FINITE STATE MACHINE MODE WHERE IT COLLECTS AN ENVELOPE
$WHEN YOU ENTER HERE,» REG B HAS A COFY OF THE CHARACTER JUST TYPED
MODE4$
M4.0%  CPI SYNC  +LOOK FOR & SYNC CHARACTER

JNZ MMOUT  #IF NOT, SIMPLE PRINT OF CHARACTER ON CTY

LXI H:M4:1 $SHIFT ENVELOPER TO NEXT INFUT STATE
JHP SETDIS AND SET INTERRUFT HANDLER TO COME HERE WHEN
DONE WITH INTERRUFT

iSTATE 2 OF ENVELOPE EATER.. THIS CODE WILL DISCARD ANY ADDITIONAL SYNCS
i STORE THE MESSAGE NUMBER WHEN IT FINALLY GETS HERE (& FLIC TO STATE D)
i OR COLLECT THE FIRST CHARACTER OF A CHD SEQUENCE(% FLIC TO STATE D)
K4, 13

CrI SYNC 315 THIS AN ADDITIONAL SYNC CHAR

RZ #IF YESy IGNORE ANI' PROCEED
sFALL THRU IF NOT A SYNC

LXI HyCOLLECT $NOW GO TO NEXT STATE OF THE ENVELOPE COLLECTOR

SHLD  MODDIS #SET UF FOR INTERRUFT HANDLER TO FIND



VER 4.2 KS10 CONSOLE FROGRAM

SUBRTN. N80

6320
6321
6322
6323
6324
6325
5324
6327
6328
6329
6330
6331
6332
6333
6334
4335
6336
4337
6328
6339
6340
6341
6342
6343
6344
6343
6346
6347
6348
6349
6350
6351
6352
6353
6354
6353
6336
6357

016433
016435

0146440
016442

016445
016447

016452
014454

016437
016462
016463
016464

016467
016472
016473
014474
016476
016301

CROSS - WICRO PROCESSOR AGSEMBLER 6(31) 3-HAY-79 16150 PAGE 3-207

ENVELOPE COLLECTOR

376
2

376
3z

376
312

376
3z

052
043
167
042

041
064
176
376
322
311

044
236

033
234

013

001
050

247

247

301

134
220

035

035

041

041

040

035

+SBTTL ENVELOPE COLLECTOR

iTHIS IS WHERE YOU COME ON CHARACTERS THAT ARE PART OF AN ENVELOPE.
THIS CODE CHECKS FOR 2 KINDS OF TERKINATORS

#1) ENDI' OF ENVELOPE
12) END OF CONTROL SERUENCE

i0R ELSE MERELY STUFFS THE CHARACTER INTD THE EWVELOPE BUFFER.

tWHEN AN ENTIRE MESSAGE HAS REEN RECEIVED, THEN WE WILL CALCULATE THE
CHECKSUNS OR WHATEVERs MAKE WITH THE ACKS: NACKSy AND EXECUTE WHATEVER
iTHE STUFF MAY BE
+WHEN YOU ENTER HEREs REG B HAS A COFY OF THE CHARACTER JUST TYPED

COLLECT: CPI
JZ

CP1
JZ

CF1
JZ

CPI
Jz

DOLLAH
ACTION

ALT
ACTION

CRCHR
EXECUT

SYNC
SETH4

iTOPS20 CALLS A SPADE A "DOLLAR®
+IF *$'» TREAT LIKE AN ALTHODE

+IF ALTHODE, THEN END OF CONTROL SEQUENCE
ANDN JUMP IF IT WAS ALTHODE. EXECUTE CONTROL CHAR

+IF CARRIAGE RETURNs THEN END OF ENVELOPE
60 EXECUTE THE ENVELOPE IF <CR:

+ALS0 LODK FOR *SYNC's WHICH MEANS 'RESYNC®
+IF YESy THEN MUST RE-SYNC

iWE MUST BE AWARE OF 'RE-SYNCING®» IN CASE THE °ALT® OR *CR" WAS GARBLED
A5 IT CAME DOWN THE LINEs AND WAS NISSED BY THE 8080
sRE-GYNCING REQUIRES STARTING AT THE DEGINNING OF MODE4

sFALL THRU IF MUST SIMPLY SHOVE THE CHARACTER INTO THE BUFFER

COL.LFY LHLD
INX
KOV
SHLT

LXI
INR
HOV
CPI
JNC
RET

E.BUF
H

LIT:
E.BUF

HeEONT
il

ArM
~0134
NACK.EN

GET POINTER TO THE LAST CHARACTER IN THE RUFFER
#BUMP POINTER TO FIRST FREE

iAND STACK THE CHARACTER IN THE BUFFER

+REFLACE THE PDINTER

iGET CURRENT CHARACTER COUNT

+UPDATE

#NOW COFY COUNT TO ACCUM FOR TESTING

70D MUCH FOR AN ENVELOPET?

+IF TOO MANY» NACK IT.. NAYBE HE WILL START OVER
#ELSE OUT



VER 4.2 K510 CONSOLE PROGRAM
ENVELOPE COLLECTOR

SUBRTN. 8O

8359
6360
6361
6362
£363
6364
6343
6344
6367
6368
6347
6370
6371
6372
6373
8374
8373
6376
6377
4378
8379

0163502
016305

016306
014311
016512
016513
016514
016315

016516
014517
014520
014321

016524
016526

072 301 040
117

041 232 041
176
043
015
013
015

206
043
015
362 116 035

346 077
302 220 035

CROSS - MICRO PROCESSOR ASSEMBLER 4(31)

3-HAY-79 14150 FPAGE 3-208

HERE WHEN AN ENVELOPE IS COMPLETE... WE MUST COMPUTE THE CHECKSUM
AND COMPARE AGAINST THE CHECK CHARACTER SENT OVER. THEN ACTUALLY EXECUTE
+THE CONTENTS OF THE ENVELOPE

EXECUT: LDA
HOV

LXI
MOV
INX
ICR
ICR
ICR

ENV,LP? ALD
INX
DCR
JF

#GET CHAR COUNT 50 WE CAN TELL WHEN WE FINISH
$FUT IT IN °C°

E.CNT
CeA

HsE.BEGHL FPOINT TO THE CHECKSUM IN THE ENVELOPE BUFFER
fstd #GET CHECKSUM CHARACTER INTO THE ACCUM

UFDATE PAST THE CHECKSUM JUST COLLECTED

i AND DOWN THE CHAR COUNT FOR THE THINGS WE JUST
7 PICKED QUT OF THE LIST

FWE WANT LOOP TO END AT -1y INSTEAD OF 0

[ar B o B e T 4

H ADD CHARACTERS TO CHECKSU
H sNEXT CHARACTER

C BUT FIRST SEE IF DOME YET
E

NV.LF 3BACK IF NOT

WHEN DONE<CHECK THAT CHECKSUM HAS WORKED OUT TO BE ZERD

ANI
JNZ

7077  FONLY SIX BITS COUNT
NACKJEN #IF NOT .EQ. Os THEN CHECKSUM FAILED AND °NACK®



VER 6.2 KS10 CONSOLE PROGRAM

SUBRTH. N80

6381
6382
6383
6384
6383
6386
6387
4388
6389
6390
6391
6392
5393
6394
6393
6396
6397
4398
6399
6400
6401
5402

CROSS - MICRD FROCESSOR ASSEMBLER 6(31) 3-MAY-79 16150 PAGE 3-209

ENVELOPE COLLECTOR

016331 066 377

0146533
014534
016337

014542
016343

016544

016547
016352
(016554
016557
014562
016563
016570
016573

041
16
072

21
312

167

315
076
062
313
315
041
042
303

361

et
<
X

351
041
011
050
336
176
350
222

040

041

033

034

042
034
034
035
040
002

sFALL THRU TO HERE IF OK 50 FAR
MeEOLCH 3MARK THE END OF THE ENVELOPE WITH EOL MARKER

MI

iNOW HUST CHECK THE HESSAGE NUMBER FOR OK-NESS
HyLSTHSG GET POINTER TO MESSAGE NUMBER

LXI
MOV
LDA

CHP
JZ

CrlM
E.BEG

C

ACK.EN

iSAVE IT IN °C* FOR A LITTLE WHILE
iGRAE CURRENT MESSAGE NUMRER

#ARE THEY THE SAMET?
#IF YES, DO SINPLE ACK AND IGNORE HESSAGE

#IF DIFFy TWAS A GOOD MESSAGE: SAVE NUMBER AND EXECUTE

MOV

CALL
W1
5TA
CALL
CALL
LXI
SHLD
JHP

Hrd

MV.ALL
As 7041
ENVHND
SETH4
BECEX1

15AVE MESSAGE NUMBER AS THE LAST

AND HOVE THE STUFF TO A BUFFER FOR EXECUTION

FEVERY COMMAND ENVELOPE EXECUTED RESETS THE ENV NUMBER
# 50 RESET THE ENVELOFE MESSAGE NUMBER TO 41

iMODE 4 TO GRAR INTERRUFTS CORRECTLY WHILE RUNNING
+BEFORE EXECUTINGs CLEAR ALL OLD: HESSAGES

HsOKDN FTELL NORMAL ENDS TO RETURM HERE FOR FURTHER ORDERS

NOREND
[CODE

iPASS INFO IN THE DEDICATED RAM FOSITION
#AND BEGIN EXECUTION OF THE STRING READ IN



VER 6.2 KS10 CONSOLE PROGRAM

SUERTH. MBO

6404
5405
6406
6407
5408
4409
4410

(1)

(1)
4411
4412
6413
4414
6413
4414
5417
6418

(1}

(1)
6419
5420
6421
6422
6423
6424
6423
6424
6427
4428
6429
5430

016376
018577

01464602

0164605
016605
0146610
014412
016613
016614
016615
016616
016817
0146620
016623
016623
016624
0146630

016631
016632
016632
016634
016635

0164636
014641
016642
016443

CROSS - MICRO PROCESSOR ASSEMBLER &4(31)

ENVELOPE COLLECTOR

373
315

33

315
213
i
001
001
101
033
000
315

35
23
K3

001
001
114
033
400

052
174
062
303

205 034
050 034

137
033

004

050 034

137
035

004

247 041

261 040
050 034

OKIN:  EI
CALL

BECNET

3-HAY-79 16150 PAGE 3-210

+HUST ALLOW INTERRUPTS HERE
iIF YESs WAIL ENVELOPE BEFORE ACK’ING

+NOW OK TO ACKNOWLELGE THE COMMAND

ACK.EN: CALL
ACK:  KLINE
CALL
+ADIR
RET
+BYTE
+BYTE
JBYTE
BYTE
+BYTE
NACK.EN: CALL
NACKS  KLINE
CALL
+AIDR
RET

H.ACKS

M.NACK? JRYTE
SBYTE
+BYTE
+BYTE
+HYTE

ACTION: LHLD
Hov
5TA
JHP

SETH4

HeACK
KLINE
H.ACK

SYNC
SYNC
H

ALT

0
SETH4
HoNACK
KLINE
M+ NACK

SYNC
SYNC
N
ALT
0

EBUF
Ak
AFTANS
SETH4

FSEND *ACK® DOWN THE KLINIK LINE

PRINT LINE OF CHARS

+BUFF 70 PRINT

+DONE WITH THIS

15YNC

iSYNC

TACKNOWLEDGE CHAR

#ALTHODE

1END OF STRING

SEND "NACK® DIOWN THE KLINIK LINE

sPRINT LINE OF CHARS
BUFF TO PRINT
BACK TO CALLER

1SYNC

iSYNC

sNEGATIVE ACKNOWLEDGE CHAR
ALTHODE

1END OF STRING

36ET THE TYFE OF CONTROL THIS WAS(ACK OR NACK)
#PUT IT INTO ACCUM

$5ET IT INTO THE ANSWER WORD

#AND NOW RESET INTERRUFT HANDLER AND OUT



VER 6.2 K510 CONSOLE PROGRAM
ENVELOPE COLLECTOR

SUBRTN.HBO

6432
6433
6434
64335
8434
6437
6438
6439
6440
b441
6442
6443
4444
6443
6446
6447
6448
6449
6430
6451
6452
4453
5454
6435
6456
5457
4438
5439
6460
4461
5462
5463
6444
6463
babh

016430
016451
014652
014655
016634
016457

016662
016663
016666
016667
016670

016673
014676

016701
016704
016705
016706
016707

016710
016711
016712
016713
016715

247
310
052
174
247
2

333
052
174
247
302

041
042

041
031
174
265
310

353
140
043
066

123

320

i21

301

125
121

033

000

035

042
042

335

303 004 034

CROSS ~ MICRD PROCESSOR ASSEMBLER 6(21) 3-MAY-79 14150 PAGE 3-211

iTHIS IS THE CODE DO DO STRAIGHT OUTPUT FROW THE KLINIK LINE TO THE CTY
#AND INCLUDE A SCHEME FOR BUFFERING THE OUTPUT 50 THAT A 9600 BAUD
sKLINIK LINE BILL OUTFUT OK TO A 300 BAUD CTY.
#IF INTERRUFTED WHILE PRINTING & CHARACTER», THE CHARACTERS WAITING TO BL
+PRINTED ARE STACKED AT THE *SYSOUT® POINTER. CHARACTERS THAT ARE REMOVED FROM
iTHE WAITING BUFFER ARE REMOVED VIA THE POINTER *SYSIN®
MHOUT:  ANA A $SEE IF THIS IS A NULL CHARACTER

RZ #IF YES, DONT DO NOTHIN

LHLD  5YSOUT 3SEE IF WE ARE BUSY PRINTING

MOV ArH §GET AN INDICATOR

ANA A 1SET PL FLAGS

JZ NOTBUSY 3GO IF NOT BUSY

fFELL TO HERE IF BUSY PRINTING
XCHG #SAVE THE CURRENT *SYSOUT® VALUE(IN InE)
LHLD  SYSIN  + NOW SEE IF THIS IS FIRST TIME IN
MOV ArH #GET THE INDICATOR
ANA A PSET FLAGS
JNZ STCK.Y §JUNP IF ALREADY STACKING

LXI HySYSBUF SFIRST TIME IN» 50 SET INPUT FLéG
SHLD  SYSIN  sSET IV

STCK.Y: LXI Hy-5YSEND #NOW SEE IF BUFFER IS FULL

DAD i JA0D END TO THE CURRENT TO SEE IF BUFF FULL
MOV fisH #SEE IF ZERO

ORA L #SEE IF ZERD

RkZ #IF .EQ. O THROW AWAY STUFF..BUFF IS FULL

FHERE IF NOT FULL. MUST STACK THIS CHARACTER
XCHG sCURRENT POINTER GOES BACK TO HL REG(FNT TO SYSOUT)
HOV Mok iCHAR INTD RAM SPACE
INX H #UP COUNT
HVI Msl 1GUARANTEE A ZERD BYTE AT THE END OF BUFFER
JHF SETOUT sPUT THE POINTER BACK WHERE IT GOES
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SUBRTN.MBO

4468
6469
4470
6471
6472
6473
o474
6473
6474
6477
6478
6479
6480
6481
6482
5483
6484
54835
6484
5487
5488
5489
5430
6491
8492
6493
5494
6495
6494
5497
6498
6499
6500
4501
6502
6303
6504
6303

018720
016723

016726
016727
016730
016732

016735
016740
016741
014744
016745
016746

016751
016752
016735
016736
016757

016762
016763
016764

016767
016770
016773

016776
016776
017001
017004
017007

CROSS - MICRD FROCESSOR ASSEMBLER 4(31) I-MAY-79 16150 PAGE 3-212

ENVELOPE COLLECTOR

041
042

170
107
376
302

072
247
304
170
373
35

363
032
174
247
2

176
247
3z

043
042
303

041
042
042
311

125

123

012
344

123

056

121

376

374

121
327

000
12
123

042
042

035

040

004

004

042

035

033

042
035

000
042
042

tHERE IF NOT PRINTING YET.. PRINT FIRST CHARACTER AND' FLAN ON SOME HORE

NOTBUSY? LXI
EHLD

HOV
MORE.: MOV
Cr1
JNZ

LDA
ANA
CNZ
MM.PNTE MOV
EI
CALL

Hs5YSBUF §THIS IS THE FIRST TIME IN
SYSOUT +SET THE FLAG & THE POINTER

fsk #GET CHAR BACK TO ACCUM 50 CAN FRINT IT

Bif FWHERE EVER U COME FROM, SAVE ACCUN IN B REG
LFCHR  +I5 THIS # LINE FEED??

MM.PNT  #IF NOs NOTHING SPECIAL

CNTLR.ON FMUST WE ANSWER EVERY <LF> WITH A *CNTROL-B*

A IF FLAG .EQ.s THEN NO, IF YES THEN WRITE IT

KCHRO  #YES» A LINE FEEDs SEND THE SYSTEM A °CONTROL-G*

sk iNO MATTER HOW U GOT HERE, CHAR GOES TO ACCUM
FINTERRUFTS ON NOW» BEGIN PRINTING

PCHRIZ JPRINT A CHAR

+BACK TO HERE WHEN DONE FRINTING

Il
LHLD
MOV
ANA
JZ

sDON‘T BOTHER ME FOR 4 BIT
SYSIN  3GRAE FOINTER OF THINGS WAITING TO BE PRINTED
AsH iGET FLAG
A 5ET FLAGS
DONE.BUF #IF NOTHINs ALL DIONE

HERE WHEN SOMETHING TO IO

MOV
ANA
JZ

INX
SHLD
JHF

Arlf iGRAE A CHARACTER TO PRINT
A 1HUST FIRST CHECK FOR END OF BUFFER
DOME.BUF $IF DONE RESET THE POINTERS AND GET OUT

H #NEXT POINT
SYSIN  #SET INTO RAM
MORE.  +D0 MORE

JHERE ON DIDNE ALL..FALL INTO Z-BUFF CODE

DONE. BUF 3

I, TBUFS LXI
SHLD

SETOUT: SHLD
RET

Hsl FWE NEED TO CLEAR SOME BUFFERS
SYSIN  iCLEAR POINTER
SYSDUT + AMD CLEAR PDINTER
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SUBRTH.HBO ¥kkx MORE ERROR ESCAPES dkkk

6307 +SETTL XXk MORE ERROR ESCAPES kkx¥

6308 017010 NOACK: FPLINE  NOA 1 *PRINT NO DATA ACK®
(1y 017010 337 . R8T 3 tPRINT LINE OF CHARS
(1) 017011 220 037 +ADDR  NOA BUFF TO PRINT

6309

6510 017013 041 001 000 LXI Hel sERR CODE IS 1

6311 017016 042 134 040 ERRRTN! SHLD  ERRCD  $SET ERROR CODE

6512 017021 ENDCHD
(1y o17021 311 RET JRETURN TO CALLER

6313

&314 017022 257 NOARE: XRA A +CLR ACCUM

4515 017023 323 210 our BUSCTL  #xdkkk I/0 WRT 21070 dokkkx

4516 017025 FLINE  NER #"7ND BUS RESP
1y 017205 337 RST 3 iPRINT LINE OF CHARS
(1) 017026 234 037 +AIDR  NER 1BUFF TO PRINT

8517

4318 017030 041 002 000 LXI He2 fERR CODE IS 2

6319 017033 303 016 036 JHF ERRRTN +GD SET ERROR CODE

6520

6321 017036 237 NIXOM: XRA A iCLR ACCUM

4322 017037 323 210 ouT BUSCTL  skkkkx I/0 WRT 210/0 %kkik CLR OUT NIXOM BIT AFTER THE REFORT

6523 017041 PLINE  NXMMSG 5 PRINT TNXH®
{1y 017041 337 RST 3 $FRINT LINE OF CHARS
{1y 017042 226 037 +ADIR  HXMMSG SBUFF TO FRINT

4524 017044 041 003 000 LXI He3 fERROR CODE 3

6525

4326 017047 303 016 036 JHF ERRRTN +5ET ERROR CODE
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‘IR.MB0 ¥EXKDISK TRANSFER CHANNEL COMMAND LISTHRX

5528 +SBTTL  ¥XXADISK TRANSFER CHANNEL CONMAND LISTHREX
4329
8330 017052 DSKSER:
6331
6332 7 MINDR NOTE: 40000 WEIGHT BIT IS *VALID®
6333 i ¢t 100006 WEIGHT BIT IS "34-BIT XFR'
4534
6535 017032 UBA, 763,001  JADDRESS OF UBA IS5 FIRST ELEMENT OF THE LIST
(1) 017052 001 BYTE 001 & 377
{1} 017053 344 HYTE Bl
(1} 017054 073 BYTE 0.2
6536 017035 0T, 140,001 sVALID & 36 BIT XFR* FOR PAGE 1 (1000-1777)
{1y 017055 001 BYTE 001 & 377
(1) 017036 300 HBYTE @l
(1) 0172057 000 DBYTE &2
6537 017060 LI. 0776:F.10  §GET DRIVE STATUS & CONTROL REGs SO CAN SET UNIT
(1} 017060 374 HYTE @l
{1} 017061 010 JBYTE P10 & 377
(1) 017062 013 JBYTE @2
4538 017043 DILINDIRECT UNITNM sNOW SET THE UNIT NUMBER
(1) 017063 132 040 +ADDR  UNITNM
{1} 017063 200 HYTE 70200
6339 017046 EI. D776,F,12  FADDRESS OF IRIVE STATUS
(1) 017066 374 HBYTE B.1
{1} 017067 012 HYTE P12 % 377
{1} 017070 023 BITE Q.2
6540 017071 THALT 400 iCHECK THAT THE DRIVE IS PRESENT
{1) 017071 000 001 JADDR 400
{1y 017073 040 JBYTE <1434
4541 017074 WAIT 200 +CHECK & WAIT FOR READY
{1y 017074 200 000 +ADDR 200
(1) 017076 030 JBYTE  {6k4>
4542 017077 LI. 0774sF.10  FADDR OF DRIVE STATUS REG
(1y 017077 374 SBYTE Gl
(1) 017100 010 JYTE Fa10 8 377
(1) 017101 013 JHBYTE G2
6343 017102 0T, 0:40 I55UE CONTROLLER CLR
(1) 017102 040 HYTE 40 & 377
(1) 017103 000 HYTE Qe
(1) 017104 000 JBYTE Q.2
4544 017105 DI INDIRECT UNITNM SET TO UNIT #
(1} 017105 132 040 +ADDR  UNITNM
(1) 017107 200 EYTE 70200
6545 017110 LI, 1776:F,00  $ADDR OF CONTROLLER STATUS REG
(1} 017110 374 JBYTE G.1
(1) 017111 000 BYTE  F.00 & 377
(1) 017112 013 BYTE Q.2
6546 017113 bl 0s11 1I8SUE DRIVE CLEAR
{1y 017113 01 HYTE 11§ 377
(1) 017114 000 HBYTE Qud
(1) 017115 000 JBYTE @2
6547 017116 IT. 0221 15ET "READ-IN-FRESET®
(1) 017116 021 ' HYTE 21 % 377

{1} 017117 000 JHYTE Gul
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DR.MBO ¥EKXDISK TRANSFER CHANNEL COMMAND LISTHRXX

{1y 017120 000 JBYTE 0.2
4548 017121 LI. 0776,F,12  SGET TO THE DRIVE STATUS REGISTER
{1y 017121 374 JBYTE Gl
(1) w7122 012 JBYTE  P.12 8 377
(1) 017123 013 BYTE Q.2
6349 017124 WAIT 200 iWAIT FOR IT TO BE READY
(1) 017124 200 000 +ADDR 200
(1) 017126 (30 JITE <o¥4
6350 017127 THAIT 100 iNOW CHECK THAT *PRE-SET® HAS SET VOLUNE VALID
(1) 017127 100 000 JAIDR 100
{1y 017131 0480 JBYTE {14943
4331 017132 LI+ D776:F.06  3ADDR TRACK/SECTOR REG
{1y 017132 374 BYTE Gl
{1} 017133 004 JHYTE P06 & 377
{1y 017134 013 HYTE Q.2
6352 017135 DI, INDIRECT BLKNUM +ENPTY FOR NOW
(1) 017135 103 040 +ADDR  BLKNUM
(1} 017137 200 BYTE "0200
4353 017140 LI. D776+P.34  JADDR OF CYLINDER REG
(1) 017140 374 HYTE Gad
(1) 017141 034 JBYTE P34 & 377
(1) 017142 013 BYTE 0.2
6534 017143 DILINDIRECT BLKADR FEMFTY FOR HOW
(1) 017143 112 040 +ADDR  BLKADR
(1) 017143 200 JYTE 70200
6553 017146 BXFRY LI, D7764F.02  5ADD OF WORD COUNT REG
{1} 017146 374 JBYTE 0.1
(1) 017147 002 JBYTE P02 & 377
{1) 017150 013 JBYTE 6.2
6536 017151 II. 1762000 1512 WORDS I5 1024 18-BIT BYTES(A PAGE)
{1y 017151 000 JBYTE 000 & 377
(1) 017152 314 JBYTE Bl
(1} 017153 000 JHBYTE 8.2
4537 017134 LI. 0776,F.04  JADDR OF UNIEUS ADDRESS REG
{1y 017154 374 HYTE Gl
(1) 017135 004 JBYTE P04 & 377
{1y 017136 013 JBYTE 0.2
4338 017157 0T, 45000 $SET SM10 MEM ADDR TO 1000
{1} 017157 000 JBYTE 000 & 377
(1) 017160 010 JBYTE 841
(1) 017161 000 JBYTE 0.2
4559 017142 LI+ D776:F400  SBACK TO STATUS REG
(1) 017162 374 BYTE G
(1) 017163 000 JBYTE P00 & 377
(1) 017164 013 JBYTE 0.2
8360 017143 II, 0s71 1 IS5UE READ
{1y 017165 071 BYTE 71 % 377
(1} 017166 000 JYTE @l
{1y 017147 000 JBYTE Q.2
8561 017170 EI. DI776,F.00  #NOW READ TO CHECK FOR ERRORS IN XFER
{1y 017170 374 BYTE  G.1
(1) 017171 0060 BYTE P00 & 377
{1y 017172 023 JBYTE Q.2

6362 017173 ' WAIT 200 sCHECK FOR REALY BIT TRUE..
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DR.HBO ¥XKKDISK TRANSFER CHANNEL COMMAND LISTkkk

(1) 017173 200 000 JADDR 200
(1) 017175 030 JSYTE 6%43
4363 017176 EI, D776sP,12  FCHECK DRIVE STATUS REG ITSELF
{1y 017176 374 JBYTE Ql
1y o177 012 JHBYTE P12 & 377
(1) 017200 022 JBYTE Q.2
6364 017201 ERRTST 40000  #TEST *ERR" BIT
(1) 017201 000 100 +ADDR 40000
(1) 017203 040 +BYTE <1044
6363 #1F IT WAS OKs THEN CHECK THE CONTROLLER FOR ERRORS
8366 017204 EI. D774+P,00  JEXAMINE CONTROLLER
(1) 017204 374 JBYTE Q.1
(1) 017203 000 JBYTE  PLOO & 377
(1) 017206 023 JHYTE G2
6367 017207 ERRTST 0460000  FDRIVE RDY, NOW SEE IF ENCOUNTERED ERRORS
(13 017207 000 140 +ADDR 0460000
(1) 017211 040 JBYTE  {10%43
6568 017212 ENDLST END OF CHANNEL COMMAND LIST
(1) oi7212 000 BYTE 0
(1y 017212 000 JBYTE 0

(1) 017214 (30 JBYTE {1284
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DIk, K80

6570
4571
6572
6373
8574
6373
6376
6577
6378
6579
4580
8381
4582
5383
5584
(1)
{1)
n
6583
n
(1)
)
4584
(1
(1)
{1
4587
(1)
(1}
1)
4388
1
{1}
6589
(1)
1)
{1
8390
n
{h
6591
{1)
hH
{1
6392
{1
89
4593
1)
8}
6574
(1)
i
{1

CROSS - WICRO PROCESSOR ASSEMBLER &4(31) 3-MAY-79 14150 PABE 3-217

TAPE TRANSFER CHANNEL COMMAND LIST

017215
017213
017216
017217
017220
017220
017211
017222
017223
017223
017224
017225
017226
017226
017227
017230
017231
017231
017233
017234
017234
017235
017236
017237
017237
017241
017242
017242
017243
017244
017245
017245
017247
017250
017230
017252
017233
017233
017254
017235

001
346
072

001
100
000

364
010
013

040
000
000

137
200

364
032
013

362
200

364
012
023

000
060

200
030

364
006
013

040

040

001

000

+SETTL TAPE TRANSFER CHANNEL CONMAND LIST

+DRIVE CONTROLLER REGISTER IS 776440, .FOLLOMING COMMANDS APPLY
7=RENIND

11=IRIVE CLEAR

23=ERASE

27=WRITE TAPE MARK

J1=5PACE FORWARD(SKIP A FILE:

J3=5PACE REVERSE(SKIF # FILE, MOVING TAPE IN REVERSE)
31=WRITE CHECK FORWARD

37=WRITE CHECK REVERSE

S1=WRITE FORWARD

71=READ FORWARD(GO!)

77=READ REVERSE(GO!)

R e R e R gy EE g WEE s e

HTASER: UBA. 763,001  JADDRESS OF UBA PAGING RAM
+BYTE 001 & 377
HYTE
JBYTE Q.2
DI, 40,001 #5ET VALID IN PAGE 1
JBYTE 001 & 377
JBYTE QW
JHYTE Q.2
LI, I772,F.10  3SET ADDRESS OF DRIVE CONTROL REGISTER
BYTE Al
JBYTE P10 § 377
JBYTE 0.2
IL. 0,40 IS5UE CONTROLLER AND SLAVE CLR
BYTE 40 § 377
JBYTE Q.1
JBYTE 8.2
DI.INDIRECT TAPEUNIT :SET TAPE UNIT #
+ADOR  TAPEUNIT
JBYTE  "D200
LI, 1772:P,32  $SLAVE SELECT/FORMAT/DENSITY REG
BYTE @t
JHYTE P32 & 377
BYTE Q.2
DI INDIRECT DEN.SLV 3SET SLAVEs FORMAT» DENSITY(TEMF:IDENG=1600+F=0,5=0)
+ADDR  DEW.SLV
JBYTE 70200
EI. D772sF,12  $READ THE DRIVE STATUS: TO MAKE SURE IT EXISTS
JHYTE Gl
BYTE P12 & 377
BYTE Q.2
THALT 400 sCHECK THE 'DRIVE PRESENT® BIT
JADDR 400
JBYTE {1434
WAIT 200 +1F WAS PRESENTs WAIT FOR IT TO BE READY
JADDR 200
BYTE <okl
LI, 772:P.06 iFRAME COUNT REGISTER
JBYTE @l
JHBYTE  F.06 & 377
JHYTE @2
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DR.HB0 TAPE TRANSFER CHANNEL COMMAND LIST

6395 017256 0T 020 sFRAME COUNT TO O IS MAX NUNE OF FRAMES
(1) 017236 000 JBYTE 0 % 377
(1) 017237 000 HYTE B
(1y 017260 000 HYTE @2
6596 017261 LI, 0772,F,00  §SET ADDRESS TO RH11 CONTROL REGISTER
(1) 017261 364 JHBYTE @l
{1} 017262 000 BYTE P00 & 377
{1} 017283 012 JHBYTE 0.2
6397 017264 DI, 0s7 +ISSUE “REWIND® TO TAPE
(1) 017264 007 JBYTE 7 % 377
(1) 017265 000 JBYTE Q.1
(1) 017266 000 BYTE 0.2
6398 017267 EI. 0772:F,12  $READ THE DRIVE STATUS 7O CHECK FOR READY
(1) 017267 364 JBYTE Ol
(1) 017270 012 SBYTE P12 & 377
(1) 017271 023 JBYTE  @.2
6399 017272 WAIT 200 iWAIT FOR REWIND 7O COMPLETE
{1y 017272 200 000 +ADDR 200
1y 017274 030 JBYTE  <6%4>
6600 017275 QTXFR: LI. D772,F.04  SCONTROLLER TO MEMORY DEST. REG
(1) 017275 364 BYTE Qa1
(1) 017276 004 BYTE P04 § 377
{1y 017277 013 HBYTE B2
4601 017300 DI, 45000 SET KS10 START ADDRESS TO 1000
(1) 017300 000 +BYTE 000 & 377
{1y 017301 010 HYTE Gl
(1} 017302 000 JBYTE Q2
6602 017303 LI, D772,P402  #5SET ADDRESS TO WORD COUNT REGISTER
(1) 017303 364 JHYTE
(1) 017304 002 JBYTE P02 & 377
(1) 017305 013 BYTE Q.2
6603 017304 0T, 1765000 i1 PAGE OF 512 WORDS IS 1024 18-BIT BYTES
(1) 017306 000 JBYTE 000 & 377
(1) 017307 374 BYTE Gl
(1) 017310 000 BYTE QL2
4604 017311 LI, D772:F.06  FRAME COUNT REGISTER
(1) 017311 364 JBYTE Qi
(1) 017312 006 BYTE P06 & 377
(1) 017313 013 JBYTE 0.2
6603 017314 0I. 040 1FRAME COUNT TO O IS NAX NUMR OF FRAMES
(1} 017314 000 HYTE 0 % 377
{1y 017315 000 JHBYTE Gl
(1) 017316 000 JBYTE &2
6606 017317 LI, B772+P.00  $SET ADDRESS TO RH11 CONTROL REGISTER
(1) 017317 344 HYTE Bl
(1) 017320 000 JBYTE  P.O0 & 377
{1y 0173 013 BYTE Q.2
6607 017322 DILINDIRECT SKP,GO $ISSUE ‘XFER CHD'(31=SKIF .OR. 71=RD-IN)
(1) 017322 144 040 +AIDR  SKP.GO
(1) 017324 200 +BYTE 70200
6608 017323 EI, 0772,F,12  FREAD THE DRIVE STATUS TO CHECK FOR REALY
(1} 017325 364 BITE G
{1) 017326 012 JBYTE  Pu12 & 377

{1y 017327 023 BYTE @2
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IR.MBO TAPE TRANSFER CHANNEL COMMAND LIST

6609 017330 WAIT 200 iWAIT FOR FILE READ TO COMPLETE
(1) 017330 200 000 +ADDR 200
(1) 017332 030 BYTE 64>
4610 017333 EI. D772+F.14  ;LOOK AT THE DRIVE ERROR REGISTER
(1) 017333 344 JHYTE B
(1) 017334 014 BYTE  P.14 & 377
(1) 017335 023 JBYTE Q42
6611 017336 RETRY.: ERRTST 070300  ERRORS WORTH RETRYING??
(1) 017336 300 140 JADDR 070300
{1) 017340 040 JBYTE {1043
6612 017341 FRMERR: ERRTST 103400  $SEE IF THIS WAS A CORRECTAELE TYPE ERROR
(1) 017341 000 207 +ADDR 103400
{1} 017343 040 JBYTE  <{10%4>
6613 017344 EI. D772,F,12  $READ THE DRIVE STATUS TO CHECK FOR ERRORS
(1} 017344 364 JBYTE Qe
(1) 017345 012 JBYTE  F.12 & 377
(1) 017346 023 HYTE Q.2
6614 017347 ERRTST 40000  $GET ANY DRIVE ERRORS??
(1) 017347 000 100 +ADDR 40000
{1y 017351 040 JHBYTE {10%4>
6613 017332 LI, D772:F,00  SNOW ADDRESS TO CONTROLLER STATUS
(1) 017332 364 JHYTE Gl
{1y 017353 000 JBYTE P00 & 377
{1y 017354 013 JBYTE @2
6616 017333 ERRTST 40000  3CHECK FOR ERRORS THERE.
(1) 017335 000 140 +ADDR 60000
(1) 017357 040 BYTE  <10%43
6617 017340 ENDLST FEND OF CHANNEL CONMAND LIST
(1) 017340 000 SBYTE 0
(1) 017361 000 JBYTE 0

(1) 017362 030 JBYTE  <12%4%
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[IR.HBO TAPE TRANSFER CHANNEL COMMAND LIST

6619 $QUICK LITTLE ROUTINE TO RESET THE MAGTAFE AFTER IT SUFFERS AN
6620 + IGNORABLE ERROR
6621 017363 MTARST: LI. D772,P.10  s5ET ADDIRESS OF DRIVE CONTROL REGISTER
{1y 017363 364 JBYTE Gl
(1) 017344 010 JBYTE  F.10 & 377
(1) 017365 013 BYTE 6.2
6622 017346 DI. 0s40 +155UE CONTROLLER AND SLAVE CLR
(1) 017366 040 JBYTE 40 § 377
(1} 017387 000 HYTE G4
(1) 017370 000 JYTE 6.2
8623 017301 DI INDIRECT TAFEUNIT #FIX UNIT NUMBER
(1y 017371 137 040 +ADDR  TAPEUNIT
(1) 017373 200 +HYTE 70200
6624 017374 LI, D772:P.04  jCONTROLLER TO MEMORY DEST. REG
(1) 017374 364 BYTE Q.
{1y 017375 004 BYTE P04 & 377
(1) 017376 013 JBYTE 0.2
6623 017377 DI, 4,000 #8ET KS10 START ADDRESS TO 1000
{1} 017377 000 JBYTE 000 & 377
(1) 017400 010 JBYTE 31
{1) 017401 000 BYTE Q.2
8626 017402 LI, 1772;F.06  3FRAME COUNT REGISTER
(1} 017402 344 JBYTE
(1) 017403 004 JBYTE P04 & 377
(1) 017404 012 BYTE 0.2
5627 017405 01, 040 iFRANE COUNT TO 0 IS MAX NUMB OF FRANES
(1} 017405 000 JBYTE 0 & 377
{1} 017406 000 BYTE Q.1
(1) 017407 000 JBYTE 0.2
6628 017410 ENDLST FRUICK OUT
(1) 017410 000 HYTE 0
{1y 017411 000 BYTE O

(1) 017412 050 JHBYTE {12843



VER 6.2 K510 CONSOLE PROGRAM
M5G.MB0 TAPE TRANSFER CHANNEL COMMAND LIST

6630
6631
6632
6633
8634
6433
6636
6637
6638
6637
5640
b641
5642
6643
4644
56435
6646
6647
b648
5647
6650
&631
6652
6633
6654
58535
6656
4657
4658
6659
6660
b461
6662
b663
bbb4
6643
bbbb
8667
b668
5649
6670

017413
017421
017426
017431
017434
017441
017453
017460
0174482
017475
017504
017512
017516
017523
017533
017540
017546
017554
017561
017573
0174601
0174606
017620
017626
017624
017642
017644
017652
017461
017673
017703
017712
017722
017731
017734
017744
017751
017734
017757
017762
017745

077
077
077
015
077
102
113
377
040
134
077
120
045
077
077
102
077
117
077
077
077
077
077
077
077
077
077
076
076
076
076
076
076
077

077"

077
077
015
120
015
102

102
102
111
012
125
125
123
000
103
122
101
103
110
104
102
124
104
106
120
115
102
122
118
116
118
122
102
076
076
074
074
076
074
113
106
120
114
012
127
012
124

125
106
114
000
111
123
3

131
103
057
057
14
16
124
040
116
106
101
122
103
125
104
130
102
101
1146
125
122
125
124
104
123
101
122
127

101~

000
072
000
040

CROSS - MICRO FROCESSCR AGSEMBLER 6(31) 3-MAY-79 14350 PABE 3-221

+IIF NDFsNORDOM INIER:
H «ASCIZ /7BFO/
CMDNG? JASCIT  /7IL/
HYTE 7015701250
TTHY  JASCIZ /RUIV/
EBHED? JASCIZ  /BUS 0-33V/
KSFRMT: LASCIT /KS10%/
JBYTE 7037750
M8610% LASCIZ % CYCASENT/Y
DRCVDY LASCIZ ZNRCVIVE
ECVER: ASCIZ Z7A/BNY
PCHSG:  .ABCIZ ZPC/Y
HLTHG: JASCIZ JAHLTDV,
EXMS:  JASCIZ /7DNFV/
BTFAIL: .ASCIZ /7BT /
BTMSG1: .ASCIZ /BT SW/
SMERR: +ASCIZ /7DNCV/
OFFMSG: .ASCIZ /OFF\/
PARMSG: JASCIZ /PFAR ERR /
MOSMSG: LASCIZ /PMREV/
ERRMSG: JASCIZ /7RC /
RN.:  JAGBCIZ /PRUNNING\/
NOAD  JASCIZ /7NDAV/
NXMMSG: JASCIZ /7NXMN/
NBR:  JASCIZ /7NERV/
RAG:  JASCIZ /PRA/
BBi:  JASCIZ /7BN/
8.UBAT  LASCIZ /:2UBA%?/
0.RH:  JASCIZ /»»RHBASE?/
Q.UNIT] JASCIZ /7:-UNIT?/
Q.TCUS  WASCIZ /»:TCUY/
G.DEND  JASCIZ /-»DENS?/
@.5LVi  JASCIZ /:35LV%/
KAMSG: LABCIZ /TKAV/
FREMSG! .ASCIZ /TFRCV
PULEN: LASCIZ /7PWL/
NOACCS: .ASCIT /7NA/
HBYTE "015:7012:0
+ASCIT /PUY/
LBYTE  "015:7012+0
+ASCIZ /BT AUTO/

o

AUTOMS!

+ASCIZ /TRUSN/

iBUS POLLUTED ON POMER UP
i INPUT BUFFER OVERFLOW

+ILLEGAL INSTRUCTION

iCR-LF .

FUNKNOWN INTERRRUFT

iHESSAGE HEADER FOR "ER* CHD

sPROMFT MESSAGE

yCYCLE TYPE FOR "DB® COMHAND
iDATA RECEIVED ON BUS(DE CHIN
#h & B COPIES OF CRAN RITS DID NOT MATCH
+0BVIOUS
MEGSAGE "HALTED/XXXXXX® WHERE XXXXXX IS DATA
i*DID NOT FINISH®-INSTR
sDEVICE ERROR OR TIMEQUT DURING BOOT OPERATION
iMESSAGE SAYS BOOTING. USING BOOT SH
#*IID NOT COMPLETE'-THE HALT
iMEGSAGE SAYS SIGNAL IS ‘OFF"
+REPORT CLOCK FREEZE DUE TO PAR ERR
FHEMORY REFRESH ERROR
;TA"BAG XX} EDBT CHECK
iTRYING TO DD A CHD THAT MAY SCREW UF
JRECEIVED NO DATA ACKNOWLEDGE ON MEM REQUEST
FREFERRENCED HOM EXISTANT MEMORY LOCATION
iCONSOLE WAS NOT GRANTED BUS ON A REGUEST
CHD REGUIRES ARGUEMENT..U GOTTA TYPE SOMETHING
$TYPED' A BAD NUMBER(ILE 9 OR X OR % ETC.)
+OUERY FOR UNIBUS ADAPTER
sQUERY FOR RHi1 TD USE
fOUERY FOR UNIT TO USE
+OUERY FOR TAFE CONTROLL UNIT
sGUERY FOR TAPE DENSITY
JRUERY FOR TAPE SLAVE
$KEEP ALIVE FAILED
tHAD A FORCED RELOAD
#FASSWORD LENGTH ERROR
iNOT AVAILABLE (KLINIK LINE THAT IS)
iCR-LF
iASK FOR A PASSWORD MESSAGE
iCR-LF
BEGINNING AUTO BOOT SEQUENCE



VER 6.2 K510 CONSOLE FROGRAM

STORE, K80 - GH10 DATA STORAGE PARAMETERS

6672
6673
6674
5673
6674
6677
6678
6679
5680
8681
4682
6683
5684
6683
6686
0487
6688
6489
6690
5691
5692
6693
6694
6693
6696
6697
5678
5699
6700
6701
6702
6703
6704
8705
6706
6707
6708
6709
6710
6711
6712
6713
6714
6713
6716
8717
6718
6719
6720
6721
6722
6723
6724
6725

020000
020000 000002
020002 000002
020004 000002
020006 000002
020010 000002
020012 000005
020017 000005
020024 000005
020031 000002
020033 000002
020035 000005
020042 000005
020047 000005
020034 000006
0200462 000006
020070 000003
020073 000005
020100 000005
020105 000005
020112 000005
020117 000001
020120 000001
020121 000001
020122 000001
020123 000001
020124 000001
020125 000002
020127 000001
020130 000001
020131 000001
020132 000005
020137 000003
020144 000005
020151 000001
020152 000002
020134 000002
020156 000001
020157 000001
020160 000001
0201461 000001
020162 000001
0201463 000001
020164 000001
020165 000001
020166 000001
020167 000001
020170 000002
020172 000010
020202 000001
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+SETTL - SM10 DATA STORAGE FARAMETERS

$NOTE THAT ALL THESE LOCATIONS ARE RAM LOCATIONS

FAND' MAY RE USED WITH THE

JASSENBLY OF SEPARATE MODULES OF CONSOLE CODE....
W= RANST
TBODT:  JBLKR
C80AD: . BLKE
CRHADS  JBLKE
BYTCNTS JBLKE
CRMFN: . BLKR
EMBUF: . BLKE
HEMADD W BLKB
10AD?  +BLKR
ENEXT: JBLKE
IINEXT:  JELKE
CHRBUF? .BLKR
BUSADY  JBLKE
DMDATS  BLKR
RANX1:  JBLKR
RAMX2:  JBLKR
ER.LOCS JELKE
THPBF2! JBLKE
THFE2:  JBLKR
BLKNUM: BLKR
BLKADR: .BLKE
EXM1?  JBLKR
NOFNT: . BLKR
BT.TYFE? BLKE
F8.THF JELKEB
ERADDR? +BLKB
KLNKSW: +BLKE
KPWPNT? .BLKEB
KFWCNT?: BLKE
WATCHC? .BLKE
CHDG. .3 JBLKE
UNITNMS JBLKB
TAFEUNIT? JBLKE
SKP,GOY +BLKR
BRKON:  JBLKE
BRKDT: BLKR
ERRCDY . BLKE
USRMD?  JBLKR
RFEND:  JBLKE
RPCNTR: +BLKB
RFCNT:  JBLKB
STPPD:  WBLKE
EIFLAG: JBLKE
DIFLAG: BLKB
RNFLG: JBLKE
CHKPARS JBLKE
CHKREF: JBLKE
ECSAV:  JBLKB
RM100: JELKE
BTHSK:  BLKB

sFLACE TO EXECUTE B0BO “IN'S' AND *OUT'S*

Eanadii == B o o e i o S S S S I N B B s B R e O B S e e i s I Ty S B N O N L D T O QR R I O K R K )



YER 6.2 K510 CONSOLE PROGRAM
STORE.H80

6726
6727
6728
4729
6730
4731
6732
8733
6734
6733
6736
6737
6738
6737
6740
6741
6742
6743
4744
6743
6746
6747
6748
6749
8750
6751
6752
6753
6754
6753
6756
6757
6758
6759
6760
6761
6762
6763
6764
6763
6766
6747
4768
8769
8770
6771
£772
8773
6774
8773
6776
6777
6778
6779

020203 000001
020204 000001
020203 000002
020267 000002
020211 000002
020213 000001
020214 000001
020215 000002
020217 000002
020221 000002
020227 000002
020225 000002
020227 000002
020231 000002
020232 000002
020233 000003
020242 000005
020247 000001
420250 000001
020251 000001
020252 000001
020233 000001
020234 000001
020255 000001
020256 000001
020257 000001
020260 000001
020261 000001
020262 000007
020271 000004
020277 000001
020300 000001
020301 000001
020302 000020
020322 000020
020342 000002
020344 000002
020344 000002
020350 000002
020352 000002
020354 000001
020335 000001
020336 000001
020337 000001
420360 000001
(0203461 000001
020362 000005
020367 000005
020374 000005
020401 000031
020432 000062
020514 000132
020646 000001
020647 000002
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- 5M10 DATA STORAGE PARANMETERS

BTNUM: .BLKE
EOLY  JBLKE
AM.ALL LBLKR
RPBUFS: BLKER
RFLST: .BLKR
RFTON?  (BLKE
CHRCNT: JBLKB
BUF.{  JBLRB
HLSAVE! BLKE
CHD..t  JBLKR
+ARGL:  JBLKE
CHCNT: L ELKB
FIRGT: .HLKE
CHKHLT? JBLKB
0CTSVY  JBLKE
SHRTAL? +BLKR
RHBASE! .BLKE
CSLMODE: JBLKB
KACNTR: . BLKE
MMFLG: JBLKR
HAILFG: JBLKE
VERCNT? JBLKER
UBANUM: ELKB
GOCODEY . BLKR
SECRET: .BLKB
DIECNT: LELKR
CHTLR.ONY JELKE
APTANS: L BLKE
PASSHORD: LBLKE
KPWBUF: JBLKB
FURTRY: .BLKE
KLLINE.ON? JBLKE 1

E.CNT: JBLKE 1

CRMBF: JBLKE “D16

CRMTH: .BLKE "D1é

KATINI} JBLKE 2

+1IF DF+SCECODSCEATR: .BLKR 2 $LAST FAILING ADDRESS
MODDISS JBLKE
NOREND: LBLKE
ENVPNT? .BLKE
PARBT: JELKE
TRAFEN: JBLKR
MTAUEA: .BLKB
[SKUBAY JBLKB
STATE! .BLRE
LSTHSG: JBLKB
DEN.SLV: BLKE
MTBASE: .BLKB
DSBASES .BLKE
RFINI? JBLKB  "D25
RPTEFI? BLKE  "IS0
BUFEGY JBLKE  "I90
BUFEN! BLKR 1
E.BUFY JBLKR 2

Lol SN B e ol e B e T o 0 0 B O T SR O O I 5 I O O O I N B i o O 0N B ]
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VER 6.2 K510 CONSOLE PROGRAM
STORE. N80

6780
6781
6782
6783
6784
6785
6784
6787
6768
6789
6790
6791
6792
4793

020631 000140
021011 000001
021012 000001
021013 000104
021121 000002
021123 000002
021125 000200
021323 000001

001
021326 000001
021327 060050

000
021377

000000
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JIF

+ENIC
FREE}

- SH10 DATA STORAGE PARAMETERS

EJBEGY LBLKR
ENVHNDS JBLKER
ENVCHRY JBLKE
ENVBUF: JBLKE
SYSIN! . BLKE
SYSOUT: .BLKR
SYSBUF: JBLKB
SYSENDY JBLKE
[IF s SCECOD

SC.OFF: JBLKB
RHSAVE: .BLKE

+END

“0140

1

i

70 fEB IS LONGEST COMMAND WITH &47. CHARS

~0200
1 #ANDL EMPTY BYTE TO HOLD' END OF LIST
1 +RECOVERY ON OR OFF FLAG

40, +BUFFER FOR SAVING RH STUFF

FEND STATEMENT



VER 6.2 K510 CONSOLE PROGRAM
END. %80 CROSS REFERENCE TABLE

f =%000007

ACK 0164605
ACK.EN 014602
ACTION 014836
ADATF 0153574
ADATT 013571
ALT = 000033
AM.AL 020205
APTANS 020241
AFT. T 014322
ARBRES= 000020
ARG = 000000

332
670
727
840
1064
1190
1328
1645
1739
1929
1985
2084
2143
2337
2509
2613
2769
2923
3044
3101
3211
3391
3611
3763
3906
4069
4270
4407
4430
4831
4991
5230
5479
3351
5658
5831
6146
6232
6442
4321
1972
6390
6331
2503
2413
74%
2301
6243
62564
60%
0734
45484
45854
66034
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367

673

731

86?9
1048
1199
1330
1648
1795
1932
1986
2102
2148
2342
2514
2619
2777
2927
3049
3103
3217
3462
3612
3767
3931
4074
4271
4411
4661
4842
5006
3231
3494
3353
3675
3832
6151
6234
6448

54104
64084
6334
2593
2432
6333
2346
6236
6258
2424
3078%
6551%
6586%
66043

580

680

732

87
1075
1217
1338
1666
1799
1937
1993
2103
2225
2351
2518
2634
277%
2930
3052
3117
3227
3483
3630
3748
1953
4079
4273
4430
4474
4844
018
3251
3494
3370
3676
3894
6157
6257
5449

6427%
3708
59884
6415
67204
6429

2443

50804
63534
6587%
b605%

630

637

744

928
1074
1236
1339
1673
1803
1941
1994
2112
2229
2363
2522
2659
2791
2936
3042
3125
3256
3492
3659
2
1984
4084
4275
4445
4481
4881
3023
3256
5498
3971
5678
3898
6143
6265
64357

3729

67534

2025

0844
6355%
6389%
b606%

638

691

747

932
1085
1266
1340
1680
1807
1945
2003
2114
2247
2349
2539
2662
2809
2945
3064
nz
3262
3523
3672
1776
3999
4093
4277
4434
4497
4914
5028
3258
3499
3387
3697
6021
6174
6349
6472

4772

2622

£5354
5556%
&591%
64084

632

704

749

947
115
1278
1342
1687
1811
1932
2007
2123
2268
2418
2543
2676
2821
2973
3072
313
3264
1524
3694
3777
4002
4184
4287
44353
4702
4933
3038
3317
5501
5389
3707
6024
6177
6354
6473

39934

65364
45574
6594%
L6104

&35

705

757

950
1148
1283
1365
1689
1839
1936
2012
2427
2293
2421
2587
2481
2833
2983
3074
3134
3280
3541
Ino
3782
40190
4238
4293
4457
4722
4951
5109
424
3508
3603
3733
6039
6187
6363
6478

65374
65584
65954
6613%

638

704

764

940
1150
1291
1381
14698
1841
1962
2018
2130
2299
2438
2592
2684
2845
2998
3078
3149
3282
3554
318
3783
4012
4243
4302
4464
4723
4953
3134
432
910
5612
3733
6057
6198
6366
5480

45394
4559%
4396%
661534

639

707

775

971
1132
1293
1419
1706
1849
1963
2023
2133
2312
2441
2594
2701
28465
3006
3080
3152
3290
3555
3730
3791
4021
4251
4304
4447
4724
4934
3149
5433
Ja12
5613
3736
6059
5199
6393
b487

6542%
6560%
63974
6521%

862

708

795

798
1167
1307
1440
1721
1851
1967
2045
2139
2315
2492
2597
710
2870
3008
3083
3157
3307
3554
3737
3803
4028
4233
4312
4320
4738
4934
5147
3450
5534
3627
5754
6073
6204
8396
4488

4547%
£361%
65904
b622%

663

717

802
1013
1174
1312
1433
1722
1837
1977
2048
2147
2322
2497
2600
2754
2900
3013
3090
372
3360
3572
3751
3804
4037
4253
4330
4568
4787
4966
3169
3454
3537
5628
3762
6102
6211
s428
6492

65454
55634
&600%
b624%

667

718

BiS
1035
1174
1314
1461
1735
1897
1979
2054
2152
2326
2499
2606
2756
2904
3017
1092
3183
3375
3384
3754
3811
4049
4259
4390
4570
4781
4972
3200
3456
9540
3639
3796
6131
6222
6438
6493

65463
65664
h601%
b625¢

b48

722

838
1048
1182
132
1640
1743
1922
1982
2072
2156
2331
2305
2611
757
2922
3044
3094
3188
1377
3394
3762
3896
4064
4261
4400
4623
4822
4983
3205
5458
3544
3634
3804
6137
6226
6441
6314

6547%
45844
s602%
66264



VER 4.2 K510 CONSOLE PROGRAM
ENEMBO CROSS REFERENCE TABLE

ARGREG 014643
ARGRGI 014644
ARGBG 014753
ARGL = 000000

ARG1A, 014244

ARG?6 014627
ARROW = 000076
AUTONS 017745
A.BTER 015201
A.CRMO 013226
ACRMZ 013240
40003 = (00113
#0411 = 000111
AL219 = 000107
ALGPK 014732
2027 = 000105
A256 000224
#2835 = 000103
B =£000000

ERLOOP 011403
BE1 017646
ECA.ER 013371
BCR.ER 013374
BCCHD 012740
BCC.ER 013354
EC.ALF 013004
BC.BER 013352
BC.BLP 0130483
BC.ELL 013101
BC.CER 013342
BC.CLP 013153
BC.OBZ 013055
BC.2ND 013042
BC.IRD 013134

06274
3538

3533

35954
3073%
65484
65854

66034

66274
2752
3760
3351
1124
710
4026
4878
45304
49%
48%
474
RRYAL:
464
710%
434
607
950
1722
2034
2391
3153
3700
4577
4734
4802
4986
5336
3482
3759
6203
4284
5705
4832
4788
1570
4980
4826¢
4548
48644
4872%
45301
48974
4353
4848
4887¢

oo4l¥
35424
5606

30784

6351%

638464
66044

2744
1997
55344

6670%
4188
49254

2004
3083
1998
3609
1997
719
1995
631
952
1799
2084
2499
3154
4359
4615
4744
4802
4990
3341
3483
377
5204
43014
6656
4990
49934
4815%
4984¢
4844
4981%
4868
4883
4910
4917
43583
48634

30804
65534
63874
66054

2788
4340

4214

2124
6007
2116

2115

724
2113

673
1074
1803
2102
2505
U7
4360
4622
4748
4804
3038
3330
a1y
9783
6221

4857

4978%

3084
s3554
65894
66064

283

52844

4409

2323

2317

2316

2314

480
1099
1867
2103
2594
3190
4349
4478
4749
4808
3042
3364
3526
5821
6232

6335¢
55564
6591%
66084

2863

3720%

2504

3084

3047

3045

706
1266
1819
2147
2597
3313
4441
4679
4731
4807
5147
3370
3349
3825
6273

63364
43574
63944
56104

2898

2598

6003

3081

3079
713
1436
1884
2225
2870
3316
4449
4701
4754
4825
5159
3374
3592
5833
6281

6337%
45504
8395¢
66134

2921

3084

4234

4252

744
1666
1929
2235
2875

3378

4432
4707
4758
4826
3222
3381
3604
3828
6283

63394
4359%

6396%

66154

2943

4011

3999

3995

750
1668
1938
2244
2904
3379
4473
4709

- 4742

4840
5237
3411
3408
3854
5443

63424
6360%
6397%
b621%

3025

733
1673
1945
2250
3126
3390
4474
4712
4780
4847
3239
a418
3619
3857
0472
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&543%
63614
43984
6622%

035

760
1480
1934
2261
1140
3598
4513
4713
4784
4956

5294

3426
3633

- 5876

5473

63454
6563%
66004
b624%

3402

766
1689
1936
2359
1144
3657
4333
4724
4789
4964
3308
429
5639
6102
5480

63464
babb#
6601%
66254

3483

769
1498
1939
2344
3150
3668
4350
4728
4791
4979
3323
3434
3647
6121

65474
65044
46024
66264

3608

774
1764
2048
2380
3151
3690
4373
4732
4793
4982
3333
3452
3751
6143



VER 6.2 K510 CONSOLE PROGRAH
ENDLMBO CROSS REFERENCE TABLE

BELL = (00007
BFCNT 020161
BFOVR 002001
RFRST 004140
BITLS = 100000

BLKADR 020112
BLKNUK 020105

874
1810
1355%

697
bo¥
1515
4174
4178

CROSS

2198
1814
1813

924
1484
1526
4204
4183

- HICRO FROCESSOR ASSEMBLER 4(31)

1848

1758
1484
1574
6354
4206

417 84A DISCONNECTED 00:01:38150 4095 337

@

1832 2192 4716%

1908 2187% 3937 6274
1488 1430 1493 1495
1408

6696%

1497

1501

3-WAY-79 18150 PAGE 3-227

1504

1508

1510

1512



