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11 LTI LY LY L R LY Y Y e Y Y Y Ty
12 . REVISION HISTORY *
13 *nun-qwn-nnnn.nqnqwq.qun-nu—nn-wnqmwnw-qﬂm-nwnﬂnw-p*MQW
14 * VERSION AD0,,.30 AUG 79 ,..0RIGINAL RFLFEASE *
15 _ % VERSION a01,,13 FER 80 .,.FOUR WIRE CORR WALK AND *
14 * EXTEMDED EMERGENCY CORR #
17 . WALK CAPABILITIES ADDED =
18 * VERSION A02,,30 SEP 80 ., .MODIFIED TO ENABLE HFC
19 * TO REMOVE ANY HC WHICH
20 * REAUESTS INITIALIZATION &

et * . ... ... . FRDOM CORRIDOR MASKS *
aa t--.n---n-.-lw--nn-n-n-wqu----,—----n-ﬂn---n-m-u---ﬂﬂ'!‘w
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aa T L L LI L Y Y P Y Y LY P Y LYY R Y YL Y TN N X R

25 *  CURRENT HFC SYSTEM MEMORY MAP - *

26 S i-nwunﬂﬂnﬂwﬂwnn-nnqoq----—nnnonwn-n-nnpﬁunmwanm-nnqn*

"" 27 *

0000
0080
1000
3000
K000

001F INTERNAL MC6B01 1/0 REGS
AU e R A e

13FF EXTERNAL RAM

3001 . B-BUS ACTA

A001 ‘ A=BUS ACIA

1 1l

F000

i1

F7FF  ECWOPS

W
N
O 2L O SR U

ks £800 = FEFF WEC MAIN
g 36 FFFO = FFFF INT, VECTORS
# e s e o
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33 e L LI XS R L LRI LE LR AL L L AL L L

39 ... % REGISTER MAP * i

. 40 T I YT Y P TR IR L LI LI LS L LA AL AL L L2

41 Q000 ORG g$0000
42 0000 0001  P1DD . RMB
43 0001 0001 P2DD RMB

44 0002 0001 PIDATA RMB

45 0003 0001 P2DAYA  RMB
44 0004 0001} PZIDN RMA

47 0005 0001 P4nNn RMR

48 0006 0001  P3INATA RMA

49 0007 0001 PANATA RMR

50 *

51 0008 0001  TMRCSR  RMR
52 0009 0001 TMRHT R4B
5% 000A 0001} TMRLD RMB
54 0008 0001  TOCHI = RMB

__PORT 1 DATA DIRECTION REG =
PORT 2 DATA DIRECTION REG
PORT 1 NATA

_PORT 2 DATA
==NOT USEND
wxNOT USED

_meNOT USEO
«=NOT USED

TIMER CTL/STAT REG
TIMER HI=BYTE
TIMER LO=RYTE
1 . TMR 0/P CMPR REG HI=BYTE
8% 000C 0001 TOCLO RMR 1 TMR /P CMPR REG LQ0=BYTF
56 Q00D 0001 TICHT R MR i TMR I/P CAPTURE REG HI=BYTE
K7 000€E 0001 TicLHD  RMR {4 TMR /P CAPT REG LO=BYTE
1

SR 000F 0001 PICLSR  RMB PORT 3 CTL/STAT REG

S e [

: 59 *
a0 0010 0001  SIORMR RMR 1 $I0 RATE/MONE CTL REG
3 A1 0011 0001 SIOCSR RMR 1 SI0 CTL/STAT RESG
A2 0012 0001 SINRNR RMRB 1 STI0O RCV DATA REG
At 0014 0001 RAMECR RMB 1 RAM/EPROM CTI. REG

65 *
- 67 6000 0002 AHACSR RMR

&8 3000 nrRG 53000 HAC ACTIA // BUS=R

70 *

71 0000 CAR EAu (] CTL/STAT REG
7% 0001 TNR EQu 1 XMT DATA REG

v
T
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75 AL LT L LR ALY LA ALY LYY LR Y Y ¥
} 76 o,  INTERNAL RAM L

77 *-nnnnqnp-qunu-—w-nnmn-nvnnmnm---n-nwnwnqnwvnnqquqw*

. 78 0080 ORG $00A40

79 0080 0001 = TOTMR RM8 . HIGH SPEED 1/0 TIMER (833US$)
RO 00R1 0001 DLYTMR  RMB 1 HIGH SPEEN DELAY TIMER

81 00A2 0001 SUNTMR QMR 1 LOw SRPEED SUN TIMER (%53,3M8)
a2 *

83 *

84 NOR3 0002 10TA RMB
AS 0085 0001  107TC RMR -
Bk 0086 0001 T0CKSM RMA 1/0 CHECK=SUM

B7 00AT 92001 TOWATTY RMY 0= PGM WATT FOR I/0 CMPLT,
BB * o ...=1= 1/0 COMPLETE ,
89 00A8 0001 HCIST RMB SERTAL T/0 STATUS == HC INPUT
90 0089 0001 HACIST RMR ACIA TI/0 STATUS =« HAC INPUT

91 *

1/0 TRANSFER ADDRESS
1/0 TRANSFER COUNT

- e T

— .

92 008A 0001 SPNUM RMR STATUS POLLING HC#
93 00AR 0001 CTR RMA CNUNTER TEMP CELL
94 008C 0001  HACENA RMB ={ZHAC T1/0 ENABLED, +=NOT
9% 0080 0002  FROM  RMR 2 ~ MDVE RTN FROM ADDR ]
96 00AF 0002 TEMP RMA MOVE RTN TEMP SAVE SP
97 0091 0001 = COMASK ~ RMB A A/B SEP COMPL, MASK

- INIT PHASE
+3DISABLE ECW
_EaCoW, OPS PHASE

e s g
v 99 009% 0001 FCWFLG RMA
100 0094 0001  ECWPHZ  RMB
101 0095 0002  ECWTMR  RMB
102 0097 0001 CWTYPE RMB

. 103 0098 0001 SPOILRF R M8

- (Ve e ea e [ Hi; —

; : ‘j == -
i ; .
i ; ;

STAT POLL O/P RIIF

104 e
105 01099 HCTIBUF  ENU * ME TINPUT RUFFER
106 0099 0023 HACIRF  RMB 35  HAC INPUT SHAREN WITH HC INPUT RUF

107 00RC STKLIM  EQl)
108 00FF ORG $00FF

109 00FF 0001 HFCSTK  RMB 1 . HFC SYSTEM STACK
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o 113

1000

115

116
117
118
119
120
121
iPe
123
124

125

126

127

128
129
130

i3

132
133
134
135
136

“1%¥F

138

:j|'W“U;§?

1000

1002

1004
100D
1011
1014

1023

1027
1030
1039
103D
1046

1047

1080
1054
1050

1066
106A
1073

1080

107¢C

10R9

1000

3502
0002

0009
0004
0009
0009
0004

T

0009

AL S
0009

0001

0009
0004

0009

0009
0004

0009
0009

5004

0009

0001

inqw-,nnﬂ-”nq.w--qmn-uqmnﬂqm--qun»nqwumnnnquw-wwn-i

“PRIBUS
ALTBUS
. ,* P
L
ACULP

CRcuLe
ACLLP

TBELLP
ADELTA

BDELTA
BCWFLG

_CCuLP

pCuLP

ncLLP
CDELTA

DDELTA

HFCRAM

_ACWFLG

_CCLLP

CCWFLG

NCWFL G

ORG

RMB
RMB

RMA

RMB
RMA

RMA
RMA

RMR

RMB

RMA
RMR
RMB

RMA
RMR

RMB

RMB
RMR

RMB

EQU

BT

amg

EiE T

ems

COBEOOEO~ 0B 0VEO0OE O

$1000
*

>
2

{
[

R

L

ADDR PRIME BUS

ADDR ALTERNATE

A=CORR, UPPER LIMTT
MAINTAIN SPACING
B=CORR, UPPER LIMIT
A<CORR, LOWER LIMIT
MAINTAIN SPACING

A=CORR, DELTA X,Y,Z

+ = CW GOING} ELSE NOT

“MAINTAIN SPACING

B=CORR, NDELTA X,Y,2

B=CORR, LOWER LIMIT

PT,

PT,

PT.

ﬁi;uw»mm

+ = CW GOING; ELSE NOT

CeCORR, UPPER LIMIT

D=CORR, UPPER LIMIT

*x MAINTAIN SPACING

D=CORR, LOWER | IMIT
C~CORR, DELTA X,Y,Z

LA

+ = CW GOING; ELSE NOT

D=CORR, NELTA X,Y,7

C”CORR' LQNER_LIMIrW

P,

PT,

PT.

PT,

+ = CW GOTNG: ELSE NOT
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141 Py R Y T L L Y YT

Y42 - HC COMMAND BUFFER *
1“3 t--w-nwn---ﬂvn-9mﬂ-wnoqnn-qwnl,-nn-nann;;‘;ﬁnwnnn.';n;umun*wmw T
144 108A 0001 HCMDRAF RMB 1 COMMAND MODE RBYTE
145 1088 0003 ~ SX RMB - __SUNVEC X=COORD
146 10BE 0003 5Y RMRB 3 SUNVEC Y=COORND
147 1091 0003 ¥4 RMA 3 SUNVEC Z=COORD

148 1094 0004 ~ ACwWMSK ~R”RM8 4  ~ C,WN, CMD MASK CORRINQOR«~A
149 1098 0003 ACWTX M8 3 CoN, A X=COORD -
150 109R 0003 ACWTY RMA 3 Con. A Y=COORD

151 109€ 0003~ ACWTZ  RMB 3 Loy A _Z=CO0RD .
1%2 10A1 0004 RCWMSK RMA 4 CoN, CMD MASK CORRIDOR=R
153 10A8 0003 BCWTYX RMB3 3 Celg B X=CNORD
154 10A8 0003  BCWYY = RMAR 3 _CaW, 8 Y=COORD
155 10AR 0003 BCWTZ RMRB 3 CaW, B Z«COORD
156 10AE 0004 CCWMSK RMB 4 C.N, CMD MASK CORRIDOR«(

157 10B2 0008 ~ CCWTX = RMB 3. Ce¥o € X=COORD =
158 10RS 0003 CCWTY RMR 3 CaW, C Y«COQRD
159 10RB 0003 CCWTZ RMA 3 C.W, € Z=CO0RD

160 10BR 0004 = DCWMSK = RMA 4 CoWo CMD MASK CORRIDOR=N |
161 10RF 0003 DCATX RMA 3 C.We N X=COORD
162 10C2 0003 DCWTY RMB 3 C.N, D Y=COORD

163 10CS 0003  DCWTZ  RMRB 2 CaWo D Z=COORD
164 10C8 0004 HCMDMSK  RMB 4 BEAM PTNG & AZ/EL PTNG CMD MA
165 10CC 0002 cCMDAZ RMR 2 COMMAND AZIMUTH

A6k 10CE 0002 ~ CMDEL =~ RMB 2 _ COMMAND ELEVATION
167 10DD 0003 RPX RMR 3 BEAM PTNG X«COORD |
168 1003 0003 RPY RMRA 3 BEAM PTNG Y=COORD
169 10Dk 0003 RP7 RMA b BEAM PTNR 7=C00RD
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172 *npnmuy-p---n--nwwllwwl-—wqn.qnnwnwnw.wquQQDQQWRFQORWQMQ*

173 * ... HFC STATUS RESPONSE BUFFER *

174 *u;-n-qwm-.unnm--nmqnw-9--pa----qwnn-qqpmnn—wnwnwavq*
175 10D9 0002 HACSTAT RMB 2 x% HAC STATUS OQUTPUT BUFFER

176 10DB 0004  CRMASK RMB = 4 ] COMMAND RFSPONSE MASK
177 10DF 0Q02 RMEH ° HC N STATUS WORD
178 10E1 00Q2 RMR 2 CURAZ
179 10E3 0002 = _RMR . ... CYREL
180 10F5 0002 RMR ., HC N+1 STATUS WORD
181 10€7 0002 RMB CURAZ

182 10€9 0002 = . RM® 2 ... ... CUREL
183 {10ER N002 QMB 2 HC N+2 STATUS WORD
184 10ED 0002 MR CURA7Z

18% (0EF 0002 . RMB_ e CQUREL
186 10F1 0002 _ RMR 2 HC N+3 STATLIS WORD
187 10F3 0002 RMRB CURAZ

188 10F% 0002 . RmMB . CUREL
189 J10F7 0002 HFSTAT RMB 2 HFC STATUS WORD
190 10F9 0001 HFCMRTN RMB 1 HFC COMMAND RETURN RYTE

19y A . RMB % k% CHECKSUM
192 10FA 00D} HFMODE R MR HFC MODE
193 10FBR 0002 RMR p-) *k MAINTATN SPACING

A\9a _ X
195 10FD 0004 UPHECS RMA
196 1101 0004 DNHCS RMB
197 1105 0004  WRONHCS RMB 32 BIT MASK OF C,N,DN HC'S
198 1109 0004 HCPCS RMA 32 BIT MASK QF PQOSN CMPR'S
199 1100 0004 BRADHCS RMRB 4 Z2 RAIT HMASK OF RAD HCS
200 1111 0004  WRUPHRS RMA 4 X2 RIT MASK OF O, ilP HC'S
201 *
202 1115 G004 CORAAS [SEY IS i
20% 1119 0004 CORARS Wi d
204 1110 0004 CORACS  RUS 4
20% {121 0004 rTORANDS QA i
204 *
207 1125 0ho1 RIJSTMR R A T USFD TN RESTART RIS SWAP

o

N

%

32 BIT MASK OF CLLP HC'S

A X 2

B

CORR ASSTHRN MASK
CORR AB3IGN MASY
CORR ASSTARN MASK
CORR ARRTILN MASK

[l ]
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209 R P PN R R RN R R R TR RN PR R RN R TP YRR AR RO R R AT wk

210 * _INTERRUPT VFCTQRS - »

°11 AR TR R PR RPN T SN RN RRE RN TR AROE RN RORRN P ETRATRRNRBI TRk

212 *

213 FFFO CORG $FFFO
214 FFFO FOILF Fng HCIOT SERTIAL 1/0

218 FFFP FO017 FNAR TOF TIMER OVERFLOW

2i6 FFF4 FOOO Foe vnc o TIMER O/P CAPT,

217 FFFa F1aC FOR HFCINZ *xx TIC NOT USED #wx

218 FFFR FORS FnR HACIOIX IRD FOR ACIA'S

219 FFFA F18C , - FnB8 HWFCINZ
220 FFFC F1AC FDRA HFCINZ

221 FFFE F18C Fns HFCINZ RESTART VECTOR
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223 F000

224

223
226

228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

244
245

247
248

250
231

253
254

227
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ORG $FQ00 HFC ROM ORIGIN

*ww-qw-wu-pnnsuanqnp-gu-w---n-wqﬂqqqn-.qn--wqwnon-p*

FOOO

Foe
FOO4

FOOA

FO11

U6

~5u8

255

256
257

258

259
269
261
2he

FOOB
FOOA
Fooc
FOOD
FOOF

96
86

98

97
26

K4:R

4A
97
96

Foo0

08
04

om

oR
80

03

a0
81

* TnC TIMER OUTPUT CAPTURE ROUTINE *

*QQQQQ-QHR-DH-"-Qqﬂaﬂwq'ﬂﬂ.Q-qﬂﬂ-ﬂ-’ﬂﬁ.ﬂﬂﬂw.ﬂﬁﬂﬂ'Qw'*
Toc o EQUL. % S
LnA4 TMRCSR CLEAR TOAC INT BIT IN CTL/STAT
LDA #$04

ADD _JOCHI  UPDATE TOC REG RY $0400
STA TOCHI

LDA I0TMR

AMI  CKDTMR BRIF NOT

DEC

>=ﬁ>l-p}

T0OTMR DECR TIMER CELL

STA
CKDTMR  LDA DLYTMR CHECK IF TIMER RUNNING |

i>4>3»

FO13

FO14

FOl16

T

FO17

Fo19

FO1R

FOL1E

Sy

FOLIF

Fo21l
Fo23

Fopa

Foee
Foer
Fn2a
FOP2A

2R
4A
97

ELR

0%

81

FO17

96

96

7A 0082

08

09

3R

FO1F

nE

96
16

28

48
48
PR
CA

X

11

ok T

2n
40

STV eE T AT

TOF  Enl

8MI  XITOC ~BRIF NOT
DEC
STA.

> >

DLYTMR DECR_TIMER CELL

EXIT INT LVL
*

*--QHQQUQQQ’Q’Q.-ﬂﬂqﬂﬂﬂﬂ'%'-ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂQﬂp-ﬂ'!’-ﬂﬂﬂﬂﬂ*

T+ TOF  TIMER OVERFLOW ROUTINE *

AP R R AP SRR AN RO RN R RARNERO R RRRI RO AR RRR SR e

CLEAR TOF BIT IN CTL/STAT «
REG TO CLEAR INTERRUPT
_ DECR SUN VEC TIMER

LDA A TMRCSR
LhA A TMRHI
_bEC SUNTMR
RTI o

*

*-uaw-w*-ﬂtﬂtﬂﬂaqu-Jmwww*vrcwvmﬂnwnwyprw--u-n—--.--*

T% T HeINT  HE 1/0 INTERRUPT HANDLFER o x

g S L LI LI I LR Y PV Y YRS I LR Y L R AR L L ES LR L L LS L0 LE X L L.E

HCInT o EQU *

CeY U10TA T EET UP X WITH XFRADRR
LDA A SIOCSR READ/CLEAR CTL/STAT REG,

TaB

BHE TR
ASL A

ASL A

AMT HCOUT
OrRA R #3540

BRIF RCV DATA REG FuULL

“BRIF XMT DATA REG EMPTY
SET ERROR RAIT

N
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LT T IR LA e LYY Y P Y L L L SRR LYY Y

267 F02C DA 88

268 FO2E

269 F030

270 FO33
271 FO035

2712 FO37

“576 Eoin”

278 F042

280 F046

- 290 F052

367 FORA

28%

273 F039
274 FO3R

2764 FO3F
277 F040

279 FO44

281 FO049
282

284
285

286 FOU4A

o7
74
96

D6
28

A7

6

n?
08
nF

98

a7

TA |

2R

a8

0087

12

85

09
00
92
A0

B3
86

86

FO4A

D6

85

287 FodcC
288 FOA4E
2R9 FO050

291 FOS4
29?2 FO%A

294 FO059
295 FOSR

296h

297 FOSN
298 FOS%F
299 FN&0
200 FoaP
201 FOAR

303 Foes

308 FOGE

203

304 FOKA
305 FO68
3046 FOKA
307 FO&C

309 FOT!

28
27
A6

97

9R
7

DF
20

95
40
97
54
n7

L)

08

18
on
0o
13
Be

A6

A3
05

EoER T T

86
13

85

0085

* o

MMC

RECEIVER RUFFER FULL INTERRUPT _ X

M6801/M6R03 MP} ASSEMBLER

PAGE 11

LA A L A L A L b LA LA LLLELEE AL L LI L L LR LA XA XY 2 X2

HCIN

HCINST

ORA B
STA R

-
2
>
'z >

W
<3
P> > #
®H T >

$TX

ADD A

STA A
DEC

HCIST
~_HCIST

 SAVE SERIAL 1/0 STATUS

T I0WATT

STORDR
10TC

HCINST

0, X

%2

AR

107TA

INDCKSM
101C

TELL USER STILL RCVG

~I0CKSM

"TELL TASK MSG IN PROGRESS

GET BYTE FRNM RCV DATA REG
XFR COUNT

"BRIF TC EXPIRFD = DON'T STORE

STORE BYTE IN INPUT BUFFER
1.66 10 2,5 MS ,

MSG
UPDATE XFRADR

ACCUM CHECKe~SUM

UPDATE XFRCNT

RTI

LA L X 2 B L A AR XL I AR LI L XY R LTI IR 2 XA X2 S 3 X9

TRANSMITTER BUFFER EMPTY INTERRUPT *

*qﬂw,lWU..Qﬂ'"ﬂﬂﬂ-ﬂﬂﬂ",ﬂ--ﬂﬂﬂqﬂﬂﬂﬂﬂﬂnWﬂﬂ.ﬁ'.”ﬂ'!Wﬂﬂ*

oSSR

HCOUT

HCOCKS

HEOXTT

FOnb

86
97
8k
a7

75"

38

a0
0a
11

HCODUN

EQU
LhA B

*
1a7¢c

HC OUTPUT IMTERRUPT

a1
BEQ
_LDA A

37N S

ADD A
STA A

HCODUN
HCOCKS
0,X

BRIF DATA & CKSUM ALREADY 0/P|
BRIF CKSUM NEXT
GET NEXT DATA BYTE 2 60 OUT

8I0TDR
I0CKSM

TOCKSM

TN

S5TX
BRA

IDTA
HCOXTY

QUTPUT TO XMT DATA REG
ACCUM CHECK=SIIM

UPDATE XFRADDR

Eqil
LhA A
NER A

CSTA A

DEC R
STA 8
RTI
Equ

LDA A

STA A

LOA A
STA A

RTI

DEC

*
I0CKSM

Joate

*
#e

8I0THhR

QUTpH¥MEHEc§,SUMWWWWW I

FORM 2'S COMPIL, CHECK=SUM

OUTPUT TO XMT DATA REG

UPDATE XYFRCNT

ALL DONE HE OUTPUT
ALLOW LAST RYTE 2 GET OuT

- IOTMR
450 A
 SIOCSR

DISABLE INTS

CTOWATT

TELL USER TD CONTINUE
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211 LI ITI I L RPN AR LSRRI Y YR ALY Y Y X

312 * WL 1/0 START=UP ROUTINES N

f' 313 i-nw.nq-w-papvpun-nawwnu---Qwuaomnnanmawnnn-mwu-nnq*
' 314 Fo7e HCRD Enu * START=UP A READ OF HC
‘315 FOQ?2 OF . SEL . PROWIBIT FUNNTES
316 FO73 86 20 LDA #ie HC INPUT RUFFER SIZF
317 FO75 97 8BS STA 107C SET UP MAX INPUT XFR CNT
318 FO77 CE 0099 Lox . WHCIBUF
319 FO7A DOF 83 STX I0TA SET UP XFR ADDR
320 FO7C 4F CLR
321 FO7D 97 86 . _8TA
322 FO7F 97 a7 STA
323 FOR1 97 B84 STA
324 FOB3 96 02 ~ LDA
325 FOAS 8A A0 NRA
326 FORY 97 02 STA
327 FO0B9 96 11 LDA
328 FOBB 96 1?7 LDA
329 FOAD 86 1R LDA

>»

_IOCKSM CINIT 1/0 CHECKSUM
JOWAIT TELL HSER NO RYTES RCVD YET
HCISTY CLEAR STATUS ALSD
_P1DATA TR
%580 SET BACK TO RCV MODE
P1DATA
_BIOCSR  READ/CLEAR STATUS ,
STORDR READ/CLEAR RCV DATA REG
#%18 RCVR, RCV=INT & WAKE=UP
_3%0 FOBF 97 11 8TA A SI0OCSR  SET MODE OF 810 DEVICE
331 FO91 OF cL?Y RE=ENABLE INTS
IT2 FO92 39 RTS
333 % e e e
334 F093 HCWRT EQu * STARTUP A WRITE TO MC
X33 FNOZ OF SETY PROHIRIT FUNNIES
33p F094 97 &5  STYA A I10TC  SET=UP XFR CNT .
337 F096 NDF 8% STX I0TA SET=UP XFR ADDRESS
i 338 FO98 4F CLR
340 FO9R 97 A7 STA
I41 FOON 96 0P .DA
342 FOSF B4 7F  AND
243 FOAY 97 0?2 STA
344 FOAZ 96 11 LDA
345 FOAS5 96 12 ~ LDA . S
246 FOA7 86 (OF LDA #S0F XMT & XMT=INT ON
T4T7 FOA9 27 11 STA 810CSR SET MODE SERTAL I/0 DEVICE
348 FOAB OF oLy 1ST INTERRUPT NOW
CGag MEOE LD R 15T INTERRLUP ,
350 FOAC 96 A7 HCHATY LNA A TOWATT
351 FOAE 2A FC ~  BpL  HCWATY  WAIT TILL I/0 DONE
X5 FORD 9A 80  HMCWAT? LDA A I0TMR
XR3 FOR2 A FC Bpl, HCWATR WAIT TILL LAST RBYTE OQUT
354 FOR4 %9  RTS

>> PP P> PD>>>D>>

>

I0CKSM  INZ CHECK=3UM
TOWATT
PIDATA
#STF  ENABLE LINE DRIVER =
PIDATA
ST0CSR READ/CLEAR STAT REG
STORDR _READ/CLEAR RCV DATA REG

> P> P> >>D> > D>

°




coo
356

160

® i

361

362
363
364
365
366
367
368
369
370
371

373
374
3715
378
377
378
279
380
381
382
XR3

386
387

388

389
390

LA

FORA As
FOBA 2B

FORC FE 1002
FOBF 20

Forc1 ad
Foce 25

FOCY 44

FOCS 25
FOC7 86

FoCce 38

FOCC E6

FOCE 8D
Fono 3R

FODY D&

Fop3 28
Foos AD

372 FOC9 AT

FOBS
FORS FE 1000
oo

05
06

08

on

53

16

ST

05

FODT A7
Fong 3R

FODA 86

FOoDec 97
FODE Bé&
FOEO A7
FOF2 7A
FOES 3H

01

01

80

12

00
0087
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PAGE

*—q--ﬂ-ﬂwﬂﬂ-’ﬂ’RWQG"Q”’.Q”'”‘-QPQQWFFQQ”Q"QWQ-.OQQ*

*m-q-»n-nﬂu'wwnnwmwpn-'an-n-wmnuwmvwnwﬂmnvwmnwnnqmpt

HAC I/0 INTERRUPT HANDLER *

*--.-o-----»-nunw-anvq-nﬂnq-”w-pw-nu-uwku.a-vwm'm-*

*

HACIOI

HACT

ACRST

00

*

CHACOP

P r) P T R

*

HACDUN

01 HACIP

HACIO]X

EnY

Lnx

LDA A

AMT
LDX
BRA

1SR

ACS

LSR
BCS

LDA

STA

RTT

LDA

HSR
RTI

T

aMI

BSR.

STA
RTY

T

STA

_LDA
STA

bEC

A

P

~RTI

TBTE

*
PRIBUS

CSR,Xx

HACT
ALTRUS

ACRST

HACIP

#3853

_CSR,Xx

_RDR,X
HACTN

“wacop T

GET ACIA ADDR
READ STAT REG

~ BRIF INTERRUPT

OFF OTHER ACTA

BRIF RCVYR DATA RODY

'BRIF XMTR REG EMPTY

RESEYT BAD ACIA =

READ DATA BYTE

PROCESS

HACDUN

HACOUY

TDR, X

TOTMR

: ﬂﬁl?ﬂﬁwwwwwm
CSR, X

INWATT

g T e

BRIF LAST INT
_GET NEXT BYTE
CWRITE TD ACIA

ALLOW TIME FOR LAST BYTE

TELL USER GO

13

OFF INTS / RTS LOWw
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393

*
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HAC RECEIVER BUFFER FULL INTERRUPT *

394
9%
396
397
398
399
400
401
402
403
Y
_ 405
406
407
408
409
410
.2 R
412
a3
414
irs
414
417
418
419
420
487
Ae
423
isH
425
426
427
a2n
429

FOE®
FOES
FOEA

FOFC

FOEF
FOF1

FOF3

FOFS
FOFT
FOF9
FOFA

FOFC

FOFE
F100
F103

F104
F105
F107
F108
F10A

Froc

F10E
F10F

Fiiy

F113
Fii4
File
F117

ag0

431
432
433
434

F114
Fl1a

Fi1in

Flic

FOE®6

*-w.-.-..ﬂﬂ--ﬁ’Qﬂ-ﬂﬂﬂ’ﬂ”ﬂWUOFQFﬂ'ﬂﬂﬂﬂq”"."ﬂ’..ﬂﬂ'*

HACIN

DE 8%

9A 89
97 89

96 85
2B 09
86 01
97 80
08

oF B3

N8 86

D7 86
7A 0085

TA O08Y

E7. 00 .

*

HATNSY

I L R

T T

3c

DE B3

54
D1 85
2R 0OC

TR T -

16
DB 86

08
NF 83
38
39

“Fiis
96 86
40
3R
%9

EQL
_LDX
ORA
STA

LDA
AMI

_STA

LDA
STA

e

STX

STA
DEC
RTS8

ADD

>

nEC

*

I10TA
HACIST

HACIST

CTOWAIT

10Te
HAINST

LR S

#1
10T MR

T TE—

_10CKSM

IoTc

INPUT PROCESSING
SET HAC INPUT ACIA STATUS
QVERFLOW == DON'T STORE DATA

STORE RCVD DATA BYTE

8 TO 1,6 MS

I0CKSM  ACCUM CHECK=SUM )
UPDATE XFR ADDRESS

TELII YL PRI LYY RN L L AL A DL L Al LAl Ll

HAC TRANSMITTER BUFFER EMPTY INTERRUPT *

LTI LRI LS DR ALY LSS LR AL L L L L L LY Y]

#

*

HACKSM  EQU

PSH
VL
DEC
STA
RMT

- LbA

TAR
ADN
~8TA
TNX
STX
PUL,
RTS

LhaA
NEG
PUL
RTS

X

HACOUT  EnU

= @

»

k-

_107A

_107A

%

GET NEXT QUTPUT BYTE

XFR ADDRESS

107C
HACKSM

—ox

S 10CKsm
TOCKSM

.
T0CKSM

____UPDATE XFR ADDRESS

UPDATE XFR COUNT
BRIF QUTPHT CHECKSUM

GET NEXT BYTE 2 6O Ouy

ACCUM CHECK=SUM

T DUTPUT CHECKSUM

RETURN 2'S CMPL CkSM

_XFR ADDRESS =

TELL USER MSG IN PROGRESS =

UPDATE XFR ADDRESS
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43p P L LT L L L L Y Y Y Y Y Y Y I L Y Y Y Y L Y L Yy T
43y ' x  'HAC 1/0 START=UP SUBROUTINES I
fT 035 t-unmwwwﬂwq-mnwmnwnunnaquwnw-wwn.nnnqunwpnﬂ-nunnqoq*
. 439 Fl11D HACWRY  EQU * START OUTPUT TO HWAC
. 449 F11D Bnﬁgsﬁmwwfﬂ __BSR WATONE  WAIT ,8 7O 1,6 M§,
441 FLLF OF SFI PROMIBIT FUNNIES :
442 F120 97 8% STA A 10TC XFR COUTN FROM HISER
44% F122 DF 8% . 8TX 10TA XFR ADDR FROM USER
RO FIBEgE T g o e e O O FROS VSRR
44% F125 97 As STA A I10CKSM INZ CHECKSUM
446 F127 97 87  STA A TOWAIT
447 F129 FE 1000 LDX PRIBUS
448 F12C A6 53 LDA A #%53
449 FI12E A7 00  8TA A CSR,X ~ MASTER CLEAR ACIA R
450 F130 Be 32 LDA A #832 XMT INT & RTS ENABLE S
451 F132 A7 00 STA A CSR, X
M52 F134 0E €. _AST INT NOW
483 *
454 F135 96 87 HACWT 1 LDA A IOWAIT
455 F137 2A FC - BPL HACWT] WAIT TILL DONE
4%6 F139 94 B0 HACWT?2 LDA A INTMR
457 F13R 2A FC BPL HACWT? DELAY TILL LAST BYTE 0Oyt
458 F13D 86 52 . LDA A #3352 RTS HI & INTS OFF =
459 F13F A7 00 STA A CSR, X
460 F141 39 RTS
ReYy ko N e
462 F142 OF HACRD SET PROHIBIT FUNNTIES
5 46% F143 84 22 LDA A #34
.;, 464 F148 97 A5 ~ STA A IDTC SET=UP MAX XFR SIZE
; 465 F147 CE 0099 LDX HHACIRF
4p6 FL4A DF A3 STX I0TA SET=UP XFR ADDRESS
U467 Flac 4 CLR A e e ~
468 F14D 97 86 STA A INDCKSM INIT I/0 CHECKSUM
469 FI4F 97 87 STA A IOWATT TELL USER NO RYTES RCVD YET
470 F151 97 A9 STA A HACTIST ~ CLEAR HAC ACIA STATUS
AT1 F1S3 FE 1000 LDX PRIRUS
47?2 F156 84 53 ILDA A Lk
_A73 F158 A7 00 STA A C8R,X MASTER CLEAR ACTA
i7a Fron Re Do . R o RERRLARRA
4TS FLSC A7 00 STA A CSR, X RCV INT ENARBLE
476 FISE 0E I oL R .
477 FISF 39 RTS
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4179 T I Y P YRR L L L2 R R L Ll AL Al LR 2

480 % _HAC 1/0 BUS SWAP SUBROUTINE *

i 481 e L T L L X YT Y P Y L R L L L LSS SR L L L L L LY ]
. naz F160 RUSWAP Eni *

483 F160 OF . SEIl ~ - R

484 F161 B6 53 LDA A K353

#R% F163 FE 1002 LOX ALTRUS GET OLD ALT BUS

486 Fikb6 3C , PSH X .. _SAVE IT AWAY .

487 F167 FE 1000 LnX PRIRLS GET PRIMARY

488 F16A FF 1002 STX ALTRUS PRI NOW ALT

489 F1eP A7 00 . STA A CSR,X  MASTER CLFAR IT

490 F16F 38 PUL X GET BACK PRIMARY

491 F170 FF 1000 STX PRIBRUS ALT NOW PRI

492 F173 AT 00 . 8STA A~ CS8R,X MASTER CLEAR IV
49% F17%5 AC %000 cPX #$3000 IS ACIA 2 NOW PRIMARY?
494 FI178 27 04 REN BUSWR YES ., .RESET SELECT BIT

495 Fi7A R OD . LDA A #%0D ENABLE A BUS ]

496 FI7C 20 02 BRA BUSW
497 F17E Re 0OC RUSW2 LDA A #3%0C ENABLE B BUS
498 F180 97 08  BUSWY1  STA A TMRCSR

499 *

500 F182 Cé 01 WATONE LDA B #3801 ALSO USED BY 'HACWRT!
.50y F1a4 D7 8y STA B DLYTMR ~ SET DELAY TILL THE SELECT .
502 F1R6 0OF cLl BIT (OLVL$P21) IS CLK'D QuUT

%503 F1A7 D6 B WATBUS LOA B DLYTMR
504 FA\R9 2A FC . RPL__ WATBUS  WAIT FOR SELECT .
505 F1AR %9 : RTS
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- 508 .. . _HFC INITIALIIATIQN ROUTINF B *

' 509 T *nmu--na--nwnuwnp.uqnnnwn.wy-wnnnnnwnnwawnunnnwwnwnn*

510 F1AC HFCINZ EAQU *
311 F18C BE 10FF DS #HFCRAM+SFF
512 F1BF 4F CLR
513 F190 SF CLR
514 F191 26 - ThZOO PgH ___CLEAR LOcaTION
1% F192 SC e : COUNT UP RY 1
516 F193 26 FC RNE IMZOO HMAS B ROLLED OVER YET?
517 *
S18 F19% 8A 53 LDA
519 F197 SF CLR
520 F198 B7 6000 ~ STA _AMACSR
521 F198 A7 3000 STA BHACSR CACIA 2
522 FI9E Rs 60 LDA 860 SELECT ACIA | AS THE
523 F1A0 FD 1000 ~ 8TD  PRIBUS  PRIMARY ONE e
524 F1AX 47 ASR SELECT ACTIA 2 AS THF
525 FiA4 FD 1002 STD ALLTRUS SECONDARY ONE
PR6  x
527 F1AT Be CO LDA
528 F1A9 97 00 STA
529 F1AB 97 02 . sTA
S30 F1AD 86 17 LpA
%1 F1AF 97 014 STA
532 > N
S%% FIBY 86 04 DA
534 FIRZ 97 0OR STA
S3% F1{R§ 4C ING
8%p F1IRA 97 10 T 8TA
537 FIRR Ra OD LDA
5%8 FiRA 97 08 STA
“5%9 F1ar A6 04 LpA-
40 FARE 97 11 STA
541 FICO R7 1128 STA
S T LoalR
54% FiIC3 As R LDA
S44 FICS R7 10F7 STA
545 F1CA B7 10F9 7 'sTA
544 FICR Bp 12 LDA
S47 FIiCch 97 82 STA
S4B FIGF 86 FF LbA
549 FiD1 97 AC 3TA
S50 FID3 Rp TF 1.DA
C§S1 FINE BT 108A STA-
552 F1DR 4F CLR
583 F1D9 SF CLR
R84 FIDA FD 110D T 8T BADHCS
BR® FIDD FO 110F STH BADHCS+2
5564 *

POINT TO 256 RYTES
PAST BUFF START

wﬁ»u:>‘

4853 MASTER RESET

AHACSR  ACIA 1 AND

> BPr DT>

b

-~ #8C0  SET UP I/0 CONFIG
P1DD FOR PORT 1
...P1DATA  SET OQUTS HIGH

s A SET UP T/0 CONFIG
P20D FOR PORT 2

> > > > >

- #$04 SET UP COMPARE VALUF
TOCHI TO 80400
SET UP RATE AND MNODFE
CSTIQRMR - OF SERIAL T/0 PORTY T
#HI0D SET UP CONFIG OF
TMRCSR TIMER
4SO “SET UP EONFTE OF
S10CsR SERIAL I/0
BUSTMR ~ SEY 12 SECOND BUS TIME

> P> D> D>

4580 SET RESET MODE, ...
HFSTAT e s s FOR HFL
Aremeyy  teeTORRRC
4912 SET UP SUN TIMER
SUNTMR
eEr
HACENA ENABLE WAL TNPUT
HETF SET UP DUMMY CMD
THCMDBE T UFOR HC

WP P>D> > >
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557 FLEO BE O0OFF DS HHFCSTK SET STACK POINTER
558 F1E3 OE . cLY




coo

560

562
563

364 F1

565
566
367
568
569

570 F1

571
572
- 57%

375

577
S57AR

3716 F

13224

1.3 S

574 F1IF9

JF 0087 cMDT  CLR_ TOWAIT  IN CASE NO HACRD =

96 80 ' LDA A I10TMR

£ 86 52  LDA
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4 L L DL A L LA LR AR Y ESZEEY YL ALY YR X LA R X RN X X X3

" CMNYT  HAC COMMAND TINTERPRETER *

*pqup-!QDQqQQ’!ﬂ"'Q!l’mﬂﬂﬂQQQOQQQHQQHPQQQQFWWFQHQQnﬂ*
*
7D 008C TST HACENA
24 03 BPL IDLE BRIF HAC NOT ENABLED
Rb Fil42 _JSR_ HACRD  START UP A READ FROM HAC
F1EF IDLE EQU * IDLE HERE TILL HACIN OR SVTMO
96 87 LDA A IOWAIT
2A Q4 . BPL  CKSVTM  BRIF NO BYTES RCV'D YET _

28 1C RMT CMD TN BRIF LAST BYTE TIMED OUT
96 82  CKSVIM LDA A SUNTMR
2A F4 BPL IDLE SUNVEC NOT TIMED OUT
FE 1000 LDX PRIBUS PRIME ACIA ADOR
... HM852
CSR, X OFF INTS
#18

SUNTMR _RESEY SV TIMER FOR 1,013333 SH

>

A7 00 STA
B6 12 LDA
97 82 STA

[

86 80 LDA
97 02 STA
47 e AR

#3280
PIDATA CLEAR WATCHDOG TIMER

PIDATA RE=ENABLE W,D, TIMER
HFMODE

97 02 STA
Fb 10FA LDA
5¢ ING

P T > >> > P>

SET UP PROCEENURE INDEX

> F213

Fa1leée
Fela

CES1E

Fpic
FPIE

E535

Frew
Fzed
F226

2 FR2e28

F22A

 Faop

20 1C BRA REENTR

LI LA L LY RISl LA R XA R 2 X

* ~ PROCESS HAC MNMMAND *

>

*-w----v-.qﬂwwnw-wnqwuwuw-wnq@wqmnnnmg-qnwnunvnn-qnn*
*
FR13 CMDIN  EQU
Fehre e PRI KRR PRTNE RETA
Re %2 LDA A #$52
a7 00 STA A [CSR,x OFF INTS
96 89 LhA A HACIST HAC ACIA TINPUT STATUS
R4 TR AND A #eia
26 3¢ BNE  JOERR BRIF OR/FE/PE
RD FRAE JSR VALCMD CHECK TYPE,LENGTH,HFC#,CKSUM
50 TST B RESULTS IN % RESG
PR 34 RMI INERR BRIF BRAD MESSAGFE
27 02 REN %44 BRIF GOOD MESSAGE FOR ME
20 BA BRA CMDY ELSE; MSG IS NOT FOR ME
Fe 10FA LDA B HFMODE
B G o e RS g

SET UP PROCEENURE INDEX




D

coo

606

607

608
609

610

611
612

613 F

614
6158

h16 !

617
h18

620
621

623%
624

_ 628 |

626
627

heAa

13:24 JAN 27,

619 F23F

~FegfF

SN
27

27
S5A

27 4

5A
e7

27
SA

. 622 F23F 26 0

TE
S5A

27

5A
26
141

52

A4

MMC
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PAGE 20

L L L L LI P Y R YL R AR SRR S S L L LA LY R A 2 2}

*

*

8D

SBA

REENTR1

03
Feo3

REENTR

EQu

TST
BEQ
DEC
REQ
DEC

BEQ.

DEC
BEQ

DEC

RER
DEC

IMP
DEC

_BEQ

DEC
BNE

L

_BNE

_ MODE/INPUT RRANCH TABLE

PROCX /

CRSTHI

'RSTSTO

_NRMSTO

ECWSTD

memeo

0/

N

LA LK L. & J

IDLE

RESTART

- NORMAL

Eocowa

' RESTART

NRMHI

ECWHI

6 /

NORMAL

EsCalW,

REENTRZ2
HCOPS

1T/

2988089

629
630

632
633

- 6 x A e T S
635

636

h37 F2

638
639

LY
6UP
U7

e

631 F250

40 F2hb

S5A
26

TE |

5A
2é

18

TF

. 86

RA
a7

7E F

4n
28

27

TE

40

REENTR2

03
F7B5

REENTRZ

0%

FaFa
* .
CMDERR

10FQ

10F7

10F7

FLEY
CMDIRTN

cs

FR

Fl'E'Ff’ T T

TOERR

JEMDT

NEC
BNE

L

DEC
BNE

CLR

LDA

NRA
STA

IMP

TS8T
BMT
REN

Jae

JCMDT

REENTR3

.CHWCALC

CMDERR

HFCMRTHN

K340

HFSTAT
HFSTAT

ceMpYr

REENTR

IDLE

8 /

20 9ned

ECWOPS

9/

L2roeene O

MODE

'*,

*-ﬂﬂﬂﬂ'.----'ﬂ--FQDOQP.FQF’ﬂ-'“,F.R.QQWQQRQMUQQ-QWWQ*

/ REASON

LELY Y LYYy

/ L IR B ]

/ SVEC TIMEOUT

/ _SVEC TIMEOUT
/ SVEC TIMEOUT

S uae TNPUT

/ HAC INPUY

/ HC OPERATIONS T

/ CoW, CALCULATIO

/ E.C.W, OPERATIO

SET INVALID CMD RETURN

_SET

gg%ﬂxw

ERROR BIT

SET HFC STATUS wWORD

&2

BRIF MORFE PROCESSING

BRI HAC READ

START NEW

FNEW

HAC READ

REQ'D
RE@Q'0




coo
646
647

13:24

_gaa?,w,,
h49 -

650

651
652

AS3:

654
ASR
AS6
657
658

639
660

661

662

h63
LT

663

666
667

669
670
XA

668

FaeF
Fave
Fa74
Fa77
Fa79
F27ce
FR7F
F281
Fa282

Feaa

F28h
F289

F2am8

F28D

Fa90

JAN 27,'84 MMC MbBOl/M6803 MPL ASSEMBLER

Fa26F

TA

26

Ao

86

B7
86
R7

WF

97

20

F286

7TA
2A

ce
F7

RD

11es

08
F160
oc

1135

a0

1o0F7

92

E1

0093

og

02
10FA

F160

* PROCE$9 SVEC TIMFDUT IN RESTART MODE . %

in-n.nun-.--pm'nwmqnwnnnqvn-wwnnunwunnqw.mmﬂn-ﬂﬂnnww*

RSTSTO £nu *

BNE  RSTSTS IF NOT 7ERO,.CONTINUE
JSR BUSWAP IF TIME SWAP BUSSES
LDA #12  SET UP 12 SECQONDS
STA BUSTMR AND NAIT TD SWAP BUS
RSTSTS LDA #$80
STA
CLR
STA INZPHZ RESET INZPHZ
BRA CMDIRTN  A~REG=0} START HAC READ
ﬁ--n.nuuwvnw--ﬂwﬂ-nwqumw---wuv—wowﬂqﬁwnmn.-qnnunuqq*

* PROCESS SVEC TIMEQUY IN NORMAL MODE *

s I

*--n-nw-w—nﬂonmnwanvnw.--n-wovnnoqnnqmnqvﬂvwnnnwnqﬁﬁ

 NRMSTO  EQU *

NEC ECWFLG COUNT 3 MTSSED I/0'S
_BPL__DOHCOP  BRIF NOT 3 YET
LDA 8 42
STA B HFMODE SET E.C,W, MODE
o JSR BUSWAP  TRY BUS=B

*-n-wﬂn-mnqwnmnnwn-'Qwnﬂwnmﬂw-!nﬂqﬁnﬂwwnpﬂwq---n.an*

* PROCESS SVEC TIMEQUT IN E,C,W, MODE »

*unq.qn-n-aﬂu—---ﬂn-nnwmn.n-muwpwmq.wq-nqwnn-n.qmqu*

672
673
874

~eTE FaeT

&Th
677

7

6719
hAD
681
A82
AR3

684

HB5
685

ERT

H8A
689

LN

F299
FR9R

F290

F29F
F242

F2AA
Fa2A8

Feac

FRA4

F293

86
)

39

FF
07

Feo9
F299

94
81

TS

R7
A4

Q7

86
n7

99
8n

0F

10F9
NA

§%

01
10FA

AE

20

Ra

~ECWSTO  EnU %

NOSUNTCLR

NOHCOP LDA A Hwi REENTR CODE
\oa R A7 . PERFORM HCOPS TASK
arA CMDIRTN

T T r Y PR YRR ISR AL Y RS YR Y LKL R RN Y X X

e _PROCESS HAC TNPUT TN RESTART MONDF *

* " DR IN E,C.W. MODF

[Z T LTS LA LS Z L YR AR RS A2 AR LA SRR3R 2 A R R X 2%

RSTHI EqL *

ECWHT EnU * e - -

CMp H#RA0
AaME NOSUN
STA HFCMRTN SET HFC COMMAND RETURN
Lna 10  COUNT 10 MISSED SUNS
STA ECWFLG DISABLE ECWOPS TASK
Lna i

5TA HFMODE SET NDOW NORMA| MODE

i

e > > >

BRrA CMDIRTN

DEC BUSTMR  COUNTDOWN BUS SWAP TIMER

 HFSTAT  RESET INZPHZ TN HFC STAT

CBRIF NOT SUN/SYNC MESSAGE

'SET NEW HAC READ REQ'D CODE
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* VALIDATE COMMAND FOR HFC#, GOOD CHECKSUM, %

* AND CORRECT LENGTH, RESULT RETURN IN RB, *

F2AE

| F2AF SF

F2AF 96 99

_Fe2B1 2A 06

F2R3 a4

> F2R% 27
 F2R7 20

F289 96
F2RB 44

F2RE 44

9 F28F 44

F2c0 98
Fac2 84

 FRC4 27

£2C6 S0
F2c7 39

7F
1
07
94

02  CKHFN

07

on.

VALCMD

GET2ND

A FRRC 44
F2BD 44

EQU
CLR B
LD4A A

_BPL.

_*

HAC IBF
GET2ND

*
"F2C8 86 16  WDTRST

FRCA 97 82
F20C 8k 80

FRCE 97 02

Fa2no 47

Fant 97

2

AND A

REN
_BRA

LSR A

LLSR A
LSR A

LSR A

EOR A
AND A
HEQ

e s T

RTS

STA A
LDA A

IR

ASR A

LSR A

LnA A

AR

_STA A

487F
WNTRST

CKHEN

$80 IS SUN

_HFC# READY FOR CHECKING

HACIBF+1

" HFCH FROM BITS 7=5 T0 20 |

INZ TO MSR 600D
GET MSG FIRST BYTE
BRIF HFC# IN SECOND BYTE
BRIF SUN == RESET W,D, TMR

GET 2ND RYTE

PIDATA
47

CKLCKSM

"COMPARE W/ DIP SWITCH SETTING

BRIF THMIS HFC

RETURN STINCE NQOT THIS HWFC

H22

SUNTMR
%380

RESET SUNVEC TIMER

P1DATA

PIDATA

CLEAR W,D,TIMFR

REmENABLE W,D,TIMER
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724 *  VALIDATE CHECKSUM AND MESSAGE LFENGTH «

726 F2D3 96 86  CKCKSM  LDA A 10CKSM GET ACCUMULATED CHECK=SUM
LAS N BRIF OK
SET NEG IF BAD

I 725 L L L L AL L2 LR AL AR XL YRR i i L L 0 X0 X

727 F2DS 27 01 8gm
728 F2D7 SA DEC
729 F208 137 - pPS§H
730 F209 D6 99 LnA
731 FeDR 54 LSRR
732 F2DC S4 l.3R
733 F200 S54SR
734 Fa2NE S4 L8R
735 FeNDF CE FPEL Lh¥ #LENTAR
736 F2E2 34 ABX  MAKE INDEX INTO LENGTH TABLE
737 FRER 33 PUL
738 F2FE4 A6 00 LDA 0,X GET MB6G LFNGTH
739 F2E6 91 85 CMP A 10TC o
7490 F2ER 27 01 BEN *+3 BRIF T1/0 XFR COQUNT RIGHT
741 F2EA 5A DEC R
742 FRER 39 RTS

HACIBF  MSG TYPE FROM 1ST BYTE

MOVE TO BITS 3=0

i

m@:mwnh:m:r

1B P @

74% i *
T44 * MSG LENGTH? TYPEwmm(=mlwwldemInmlinSewpen]
745 F2EC OF LENTAB  FCB 14,14,14,14,30,0,30,24
FRED OF
FRFE 0OF
_ FREF OE
F2F0 {E
F2F1 00

"'m,m L RRER AR
| , A , | o o o

746 x MSG LENGTH: TYPEmaBemGmeAseBenCenDenEenF
JAa7 FeFa te . FeR . 18,14,14,14,14,14,14,14
FRFS OF |
F2FK OF
FaF7 OF

FRFR OF -
F2F9 OF
FPRFA OF

3 CsERo0E




coo

750

13224
749

751

752

753
754 F2FC
755 F2FE
756 F300
757 F302
758 F304

759 F307

760 F304
761 F30C

JAN 27,

_ FFC

99
18

ne
2A

LC1 90
2b 08
F7 10F9

_BD F5eF
20 32
C1 80

'8y

MMC

MABO1/MeRQT MPI} ASSEMBLER

PAGE 24

* e

~ NORMAL MODE HAC COMMAND PROCESSING *

*

NRMHT

80

NOTINZ

762 F30E 27 0%
763 F310

764 F313

765 F31%

Teb F317
767 F319

768 F318

174 F328

F259
=3))

TE
an

o ce 07

FF
24
40

A6
20
_C1

769 F31D
7710 F31F

771 F321

20D
26
BD

10
ns

772 F324
773 F326

775 F32A
776 F3eD
777

778 FR2F

779 F31%1

780 F333

781 F335
782 F338

783 F338

784 F33F
7R5 F33F

20 18
C1 60
26 14
RD
20 OF
 F32F
96 92
81 06
_27 0%
TE
F7
8D |
4F
7€

10F9
F394

Fent

F3i62

F259

YESSUN

NOTSTA

F378

NKCMD

NOTSUN

__LDA_

LDA
3Pl
cMP
BLT
STA

J&R

RRA
CMpP

_BEQ

JIMP
BSR

LDA
BRA
CMP

EqL

A

B

B

>

*

B

HACIBF
NOTSUN

A%90

NOTINZ
HFCMRTN
CMDINT
JCRTN
#$80

_YESSUN

CMDERR
XFRSUN
41

PROCESS HWAC INPUT IN NRML MODE

ARIF NOT SUN DR MFC INIT PKT
BRIF NOT INZ CMD
SET HFC CMD RTN FOR HAC

. PROCESS INIT PACKET

RETURN TO CMDI
80 IS SUN CMD
BRIF SUN PACKET

ELSE man couMand
MOVE SUN INFO TO HC CMD PKT
CODE TO RUN HCOPS

Hel
JCRTN+

CODE TO REENTER
REENTER CMDI

_40=7F ARE STATUS PACKETS

JCRTN

BLT
BNE

JSR

NOTSTAT
NOTSTH
cMDS4

BRIF NOT STAT REQ OR RESPONSE
BRIF NOT STATw4 REQUEST
PROCESS STAT~4 RER,

BRA
cwvp

_..BNE

JSR
BRA

_NOTSTAT EQU

LDA
CLMP

JMe
8TA
_JSR
CLR
JuP

> >

B

. BED

JCRTN
#$60
CMDSYT
JERTN

I S
INZPHZ

436
OKCMD
CMDERR
HFCMRTN

CMDIRTHN

JCRTN

RETURN TO CMDI

RET TO CMDI IF MOY STAT=1 RER]

PROCESS STAT=] RED
RETURN TO CMDI
MUST BE HC COMMAND PKT

cMbeMn

INITIALIZATION PHASE

BRIF CAN ACCEPT COMMAND
TELL HAC HE GQOOFED

SET CMD RETURN FOR HAC
PROCESS COMMAND

SET RTN CODE '"NEED HAC READ'




Co0
787
188

13324

789

790
791
792
793
794
79%
796
797
798
799
800
A01
802
~A03
804
BOS

806

F342
F34S
F347
FR49

F34R
F340
F34F
F351
F35%

F355

F357
F359

F358

F350
F35F

F361 39

84 MMC M6801/M6R03 MPIl ASSEMBLER PAGE

L EEY S YL L P XL L LR XL AL LYY XY R R A2 L R XX B

295

o+ TRANSFER SUN VECTOR INTO INPUT BUFFER *

F342
CE.
nC 98
ED 00
96 9n
A
DC 9F

ED 03

96 A1}
AT 05
NC A3

06
AS

En
96

A7 08

96 94
97 8A

NONBR RO NERARB GNP R DN MNADIN PRI RI TR NEE DR EwWwwN

XFRSUN

gy

1088

LDX

“lop

STD
Lna
STA
Lnn

810

LDA
STA
Lon

stn

LNA

LDA
STA

RTS

STA

>

>

> p>ip> >

L 4

(HACIBF+10

83X

" HACIBF+2

0,X

HACIRBF+4

2, X
HACIBF +h

- 3,X

HACIRF+8
S, X

DEST, ADDRESS

X=COORD M8 2 BYTES

 X=COORD LS BYTE

_Y=COORD M8 2 AYTES

Y=COORD LS BYTE

6 X
HACIBF+12

By
HACIBF +1

SPNUM

7-COORD M$ 2 BYTES

2-COORD LS BRYTE

STAT POLL HCH




coo

13:24
808
809
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et LI LI IR PR IY L LR P LS S S AL L LA A LA A LA R g

* ~ CMDS4

B1R F36F

821

830 F37E
831 FITF

837

810
LRR

812

813 F362
ALL F365

815 F367

816
817

FIaA
F36C

a19
820

F3712
F374

822
823
824
825
B26

Bay F378

828
829

F37A
F37C
F37E

832
B33

F2a1
F3R2

;}Mwwwwgghﬁigggm

~ B4b F391

F3a4
F3RA
F3AR
F3anB
F3AE

835
A%k

A38
839

ALYl F394

B4R F396

o
Rad4 F199

_B6

F3717

T

F362
CE 1009
Bb 21

86
Ry

80
10F9
10F7
Yy

10F7

B4
R7

39

F378
96 9A

97 BA
SF

04
04

DA AA
R& 70

EnCTORe

CE 10DR
2D FT1A

fETone T T

86 09
BD F11D

39

_CMDS4

B F11D

R

*WQWIOQ.OQQQIQQﬂﬂ-ﬂnﬂw'..ﬂ’ﬂﬂﬂﬂﬂ-ﬂﬁﬂﬂﬂﬂQﬂﬂ"‘.-FQiNQ*
*

FQu
LDX HHACSTAT
LDA #33

JSR. _HACWRT
LDA 4580

STA HFCMRTN
LDA _MFSTAYT
AND 4SRO

STA HFSTAT

RTS8 B

*-mwpnn—-mqnvnnw-nmmnwaunmvmqpmwanwnnoqnnw-wqmq*pu-u*

* cMDS1 PROCESS SPECIAL SINGLE HC STATUS *

HAC STATUS 0/P RUFFER
I/0 #BYTES
WRITE STATUS RUFFER TO HAC

>

RESET AFTER STATUS

RESET 1/0 & CMD ERR 8ITS

> B> >

*
cMDS1 gEQu *

LDA _HACIBF+1  GET REQUSET HC¥
AND #81F

STA SPHNLUM

_CLR.
LDA
SR
L8R
LSRR
ADD
LA
ST
LDX
JSR
T
LDA A

JSR

i

TPIDATA GET HFCH

i

>3O0 DT> >

§
}

SPNUM

#$70
T HACSTAT
HHACSTAT+2
POL1HC
HHACSTAT
B9

HACWRT

_FORM & STORF WOR BYTE

WHERE TN STORE STATUS
POLL HC & MOVF DATA
1/0 ADDRESS N
HRYTES

O/P STYATUS

MS8G TQ HAC

,* - R UWATT FOR Tr0 EMRLTN T

RT3

PROCESS STATUS REQAUEST FROM WAC ~ » |
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8“6 (L L XA DX X LI XXl YRR AL LA X X 1T 2 8 R AL ELE LY X X ]
A4 * CMDCMD PROCESS HC COMMANDS *
HEEEH—__ S ;;””;.-.".’.””””'QQ--””.-"Q".-Q'.".”n”.”.-i;;;;;;fwm“,ﬁ_
849 *
AS0 F39A CE 0099 CMDCMD  LDX  #HACIRF =
A%1 F39N EC 00 LN 0,X GET HEADER & HCH
AS52 F39F 08 TNX POINT TO ADDR BYTE
AS3 FXA0 NDF AD  STX  FROM _ SET UP MOVE FROM ADDRESS
BS54 F3A2 81 18 CMP A #5148 18,19,1A,18 MODES
RS% F3A4 2C 40 BGE CMDAE AZ/EL COMMANDS
B36 F3A6 81 10 CMP A #5310 _ 10 _THRU 17 MODES
B57 F3AR 2D 03 RILT CMDCMDY CORR, WA[K START
BS8 F3IAA TE FUSF JMP CMDCW
859 F3AD 81 08  CMDCMDI CMP A  #%08 . 8,9,A,8,C,0 MODES
860 F3IAF 2C 16 BGE CMDRP BEAM 9DIMTING COMMAND
A61 LI I LAY Y PR P Y P PRI R LSS LYY L Y LYY R
862 . PROCESS HC INITIALTIZATION DATA .2
Aag g g Y
864 F3R1 C4 IF  CMDHCIN AND R . #81F HC TNIT COMMAND
865 F3B3 F7 1084 S57A 8 HCMDBF SET HC# + HDR CODE ==
866 F3Bp 0B INX
867 F3IBRT 8D 6% BSR KILLSB KILL 2 LSB'S CURAZ/CUREL
B6A F3IB9 80 63 _BSR KILL S8 KILL 2 LSR'S RJAS AZ/EL.
869 FXRR CE 10CA LDX YHCMDMSK MOVE TO ADDRESS
870 F3BE Ceé6 EF LDA B #-17 MOVE 17 RYTES
A71 F2CO 80 FS51B  JSR __MOVE L o
AT2 F3IC3 8D F42F J8R STXT REMOVE WC FROM CW MASKS
87% F3C6 39 RTS
RT4H4 *m-—q-nqu—qu-qnwu-wu-vw-nmnnnnqvuwpn-onq*mwnnnowm-n*
875 N ~ PROCFSS HC AFAM POINTING DATA *
a71é4 R L e L T Y Y Y Y T Y R Y Y Y e L P LY TR Y
8rr  F3C7  CMDBP  EQU  x PROCESS BEAM PTNG CMD
AT78 F3r7 Ce 04 LNDA B ni o
A79 FZC9 34 LB
880 F3CA DF BD  CMDAP2  STX FROM MOVE FROM BEAM COORDS
RRP? FICE B7 {0RA STA A HPMNR? SET HFADFR BYTE FOR HC
AA3 F3IND1 NDC 9B Lob o HACYRF2
BRY4 F3N3 FD 10CA STN HCMDMSK  SET 32=RIT COMMAND MASK |
Bas F3D6s NC 9D Lnb HACTBF+4
AARA FINA FDO 10CA ST0 HCMDMEK+2 S
ART FINR 8N 1F BgR XTRACT REMOVE RP HC'S FROM CW MASKS
ARRK FIDD CE 10D0O L0X #RPX MOVE COORDS T0O HC CMD BUF
889 F3IE0 C6 F7 LDA R #=9 MOVE 9 BYTES
899 F3E2 RBD F51B JSR MOVE
A91 F3ES 39 RTS
AQ2 *-_”mqn-npnu---wnnwuunvqmmwnanvnwnmwnv—nnq—wa-unvqu*
893 *  PROCESS HC AZ/EL POSITION DATA w
A9d T T L Y Y R LRI Y LA IR Y L L L LYY Y
R95 F3E6 CMDAE  EnU x PROCESS AZ/EL HC COMMAND




coo
8946

.. 8971

898
899

900

901
9ne

903

904
90%

13:24 JAN 27,'84

F3FE6 B8A

F3EB Cé
FIED 3A
FIEE 8D
F3F0 CE
F3F3 Cé
F3FS 3D
FIFA 8D
F3FA 39

906

207
908
909
910
9211
912
913
914

915

916
917

918

919
920

922
923
924
9248
926
927
928
99
930
931
932

921

F3FR CE
F3FE C6

F400 A6

Fgo02 43
Fa03 36

Fao0e A7
F4a03 32
F409_ 36
FAa0A Ad
Faoc A7

FA40F 3p
Fa10 A4

CFara AT

Fai4 32
Fals A4

Fa17 AT

Faige 0a
Faia 5C

FA1R 2B

Faind 39

933

934
935
934
937

938
939
940
941
942
943

FALE A&
F420 A4
Fa22 A7
Fu24 Ak
Fu2e A4

FUPR A7

Fa42A Cé
F42C 34

F3E8 B7

Faoa A4

70

108A

0%

ek

10C8

Fa

F518.

01

F3IFB

1084
FC

3E  X]

0A

17
17

24

21

*

_XTRACT

TRLP

0A

ES

01

LA R

N
03
FC
03
04

Fagn 59“”M“

o LDA A

24

3

MMC
ORA A

LDA 8
ARX

LDX
LDA B

JSR

ASR
RTS

M6801/M6803 MP!) ASSEMBLER

_STA A

_BSR_

#3870
HCMDBF

PAGE

SET HEADER CODE FOR HC

45

_KILLSA

KILL 2 LSR'S CMDAZ/EL

MOVE

HHCMDMSK
HeB

XTRACT

MOVE TO ANDRESS
MOVE B8 BYTES

 MOVE MASK & AZ/EL

REMOVE AE HC'

REMOVE COMMANDED HCS FROM CW MASKS

*moqu—n-n--vwwnwn-n---nnqunnmwpn-q-qnqn-nqﬂun-mﬂa-n*

CA MASKS

LDX
Lba B

cCoM A
PsH A

STA A
PUL A

AND A
STA A

PSH A
AND A

PUL A
ANMD A

STA A ¢

INX
INC 8
BMI
RTS

AND A

_PSH A

STA A

*

EXTRACY HC'S FROM

L Ll R ot eoaikocdond s heatcdluakcihicdhtsbooRodbusdondiluin ool thuidimdhadondhdi docth

*

_B3ELX

#HCMDRBF
Hel

DO FOR 4 BYTE MASKS
BEAM OR AZ/EL CMD MASK

28

S FROM CW MASKS

10,%

TEMP SAVE CAUSE 2

10,X

PUL A

23, X
23, X

EXTRACT FROM CW=B

XTRLP

EXTRACT FROM Cw=A M

CW MASKS

_EXTRACT FROM CW-C MASK =

_EXTRACT FROM CW=D MASK = |

DO FDR 4=RYTE MASKS

*—n--------nw-—----q-nn!lQ%ﬂﬂwﬂu-'ﬂ’ﬂmﬂﬂﬂ%ﬂ'ﬂﬂ?-ﬂq’-Q*

.

* -

*-ﬁ.-"ﬂ""'ﬂ,ﬂ.ﬂ-.-w‘-ﬂﬂﬂ'-Qﬂﬂ--Qﬂ.-Qﬂ.ﬂpm’---'ﬂﬂﬂﬂﬂ-*

KILLSH

LDA A
CAND A
8STA A
LNA A
AND A

STAA T

LDA B
ARX

R T

HBFC

1,X

_AsFC

1,X%
3.

CKILL 2 LSB'S AZ

_KILL 2 LSR'S FL

2, X
L

_POINT TO NEXT SET
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9“5 L L Y P L Y L R Y P R L L L Y L I YT Y P Y Y Y Y

946 * REMOVE INITIALIZED HC FRNOM CW MASKS ‘ *

948 F4RF CE 1094 STXT LDX HACKMSK GET ADDR OF CW MASKS
949 F431 B6 80 ~  LDA A 4§80
950 F43%3 %6 o ' PSH ' D
951 FU34 RBRe 1084 ILDA
952 Ful7 16 TAR
L T e
954 FAZA 57 ASR
958 Fa3A 57 . ASR _»+BYTES THE HC BIT TS
956 F43C K7 o - ASR eees N AND THEN
957 F43D 3A ARX ees POINT TO IT,
958 F43€ 33  PUL _ DETERMINE WHICHess
959 F4ZF 58 ASL «BIT OF THE EIGHT.,
960 FA40 56 STXTL ROR .eBITS IS TN RE SET
961 Fa4y 4  DEC A «+oFOR THIS HC
962 Fa42 2A FC BRI STXTL
968 F444 S3 C oM MAKE INVERTED MASK
964 Fass tv.  TBA 8AVE MASK FOR ALL TESTS
965 Fade EA 00 AND B 0,X REMOVE HC AIT IF IT'S,,.
966 F44B ET 00 STA B 00X ,»IN CORRIDNR A MASK
967 F44A 16 e TAB ___RESTORE MASK i
968 Fu4B F4 0D ' AND B §0,X REMOVE WC BIT IF IT'S,,,
969 Fa4ad E7 0D STA A $0, X +oIN CORRIDOR B MASK
970 FasF 16 VAR . RESTORE MASK R
971 F4A%0 E4 1A AND 8 $1A,X REMOVE HC BTIT IF IT'S,,.
972 F452 E7 1A STA B S1A,X ««IN CORRIDOR € MASK
97X FASH 16 TAR RESTORE MASK
974 Fu45% E4 27 T amp e $27,% 7 REMNVE HEC BIT TIF IT'S...
978 FUAST ET7 27 ST 8 R27,X eoIN CORRINNOR D MASK
976 F459 39 RTS8

,. 947 twq--u-nnn-uqnmnvn»qan-n-nn-quowwmmnmwnmoowumwvnpmat

> >

HCMDBF GET HC#

S GETERWINE WREER
BYTE OF THE FOUR.,,

T T D

i»{naim

s 2]
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x

PROCFSS CORRIDOR WALK START COMMAND *

PAGE

30

9480
9a1

9R2
9A”%

984

FUusA
F4ase

985

986
9A7

988

949
990

992
993

995
996

99R
999

1000

1001
1002
100%

-~ 1504

1005
1006

994

1007 |

FASF
Fa4ae

Fueh
FUues

Faer
FUeF
F4T1
Fuv4
Fare

o991
Fa78

FU4TA
FATC
F4TE
FUR0
Faae
Faaﬁ
FART
FARA

Fa64.

991 F46h

F4BC

*

CORRIDOR A START *

*q-u-.-nu—-wﬂw--—-—w-w—nnnwm-n-qnwnw-ﬂnnqwn'-nnn-q-n*

D7 97 cCwMOV
TE F3CA
F4SF

Fb 10F8

81 190

26 12

c4 ocC
c1 o8

26 05

CE 1097
20 03

CE 1019 GOUPA =

t6 04 GOUPAY

20 E?2

B *
81 11
26 12
€4 0C
c1 04
26 05

CE 1097

20 03
CE 1003
re 08

GONNA
GODNAY

S pe T

CMDCA

CMCWAD

STA
JMP

EQy

.DA
CMP

_BNE

AND
cMP

LoX
BRA

Lox

LDA
ARA

P

BNE
AND

S eup

ANE
L.h¥

Ln¥
I.DA

BRA

B

>

_BNE

T T e

3 - - e

 HFSTAT+1

 CMCWAD

CNTYPE
CMDRP2
L

#$10

#%0C
#5008
GOUPA

HACHWT X =1
GOURAY

HACLLP=1

SET FOR HCOPRS

‘GET CURRENT STATUS

IS 1T CORR A UP?T

ND, JCHECK A DOWN

GET A CORR STATUS
ARE WE GOING DNWN NOW
NO,,ALLS WELL

YES,.GET CURRENT VECTOR

START UP A
YES,,POINT TO LL

#3804
CCwMQV

T ¥ E E—

CMCWBU
_#%0C

 GET- A CORR STATUS

SET STATUS BIT 'A UP!
RUEUE UP BP COMMAND

ND,.CHECK B UP

HS04
GODMA
HACWTX=]

"ARE WE BOING

NO,,ALLS WELL
YES,,GET CURRENT VECTOR

POINT

IS IT CORR A DOWN?

LT R a—

GODNAL
HACUL P=]
#8508

cewmovy

START DOWN A
YES,.POINT TO UL POINT
SET STATUS RIT 'A DN!
OUEUE UP RP COMMAND




CNO0 13:24 JAN 27,'84 MMC M6801/MAROX MPLI ASSEMBLER PAGE 31
1009 LR L LY A XA LR YR ERRYIES YIRS X X
_...1010 .. CORRIDOR R STARTY L o LA

1011 [Z 2 LI LI I L ALY R XE R YDA I YL LYY
1012 F48E 81 12 CMCWRU CMP A #%12 IS IT CORR R UP?

1013 F490 26 12 BNE CMCWBD NO,.,CHECK B DOWN -
1014 F492 C4 0% . AND B #3503 GET B CORR STATUS
1015 F494 C1 02 cMP B #%02 ARE WE GOING DOWN NOW

1016 FA496 26 0S5 BNE - GOUPB  NO,.ALLS WELL
1017 F498 CE 10A4 L.DX #BCWTX=1 VYES,,GET CURRENT VECTOR
1018 F49R 20 03 3RrRA GOUPRAY START UP 8

1019 F49d CE 1026 GOUPBR  LDX ~ #BCLLP=1 YES,,POINT 7O LI POINT
1020 F4A0 Ce 01 GNYPR1Y LhA B #5501 SET STATUS RIT 'R Up!
1021 F4A2 20 Bé6 BRA CCWMOV QUEUE UP BRP COMMAND

LA0e2 R
1023 F4A4 81 13 CMCWRD  CMP A #%13 IS IT CORR B DOWN?
1024 F4Ae 26 12 BNE CMCWC NO, ,CHECK C UP

..1025 FaAB €4 0% _AND B #3503 GET B CORR STATUS
1026 F4AA C1 01 CMP B 85%01 ARE WE GOING LIP NOW
1027 F4AC 26 05 BYE GODNB NO, . ALLS WELL

... 1028 FA4AE CE 10A4 ~ LDX  #BCWTX=1 VYES,,GET CURRENT VECTOR =
1029 F4B1 20 03 BRA GNDNB1Y START DOWN A
1030 F4BZ CE 1010 GODNR LDX HBCULP=1 YES,,POINT TO UL POINT

1031 F4Rs CH 02 GODNBYT  LDA B #802 SEYT STATUS BIT 's DN'
1032 F4BB8 20 A0 CMABFN ARA CCWMOV AUEYE UP RP COMMAND




32
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1034 L LR L L LY LIPS LSRR L R LA RS LS L R RN K2 X 1)
1035 . S _CORRIDOR C START - *
1036 IR LTI RIS R LA A LI A LYYl LY ]
1037 F4BRA B1 14 CMCWCU CMP A #8114 I§ IT CORR C UP?
1033 F4BC 26 12 ~BNE  CMCWCD NO,,CHECK € DOWN
1039 F4BE C4 CO AND B #5%CO GET C CORR STATUS
1040 F4CO C1 80 cMP B #3580 ARE WE GQING DOWN NOW
1041 F4cC? 26 05 BNE GOUPC  NO,,ALLS WELL
1042 FA4C4 CE 10B1Y LDX #CCATX=1 YES,,GET CURRENT VECTOR
1043 F4CT 20 03 BRA GOUPCH ~ START UP €
1044 F4C9 CE 105C GOUPC  LDX  AHCCLLP=} YES,,POINT TO LL POINY
1045 F4cCC C6 40 GOUPC1 LhA B #840 SET STATUS BIT 'C UP!
1046 FA4CE 20 ER ARA CMABFN QUEUE UP RP COMMAND
1048 F4NO 81 15 CMCWCD CMP A #315 I8 IT CORR C DOWN?
1049 Fane 26 12 BNE CMCWDU NO,..CHECK D UP
1050 F4D4 €4 CO _AND B #3CO __GET C CORR STATUS
1051 FaDe C1 40 CMP @ #340 ARE WE GOING UP NOW
1052 F4D8 26 05 BNE GODNE NO, ,ALLS WELL
1053 F4DnA CE 108y  LbX  #CCWTX~1 YES,,GET CURRENT VECTOR
1054 F40D 20 03 HRA GODNCH START DOWN C
1055 F4ANF CE 1046 GODNC LnX HCCULP=1 YES,.POINT TO UL POINT
1056 FA4E2 C6 80  GODNCI  LDA B #$80 SET STATUS BIT 'C DN'
1057 F4E4 20 D2 RRA CMABFN RUEUE UP RP COMMAND




Co0 13:24 JAN 27,'84 MMC 4K801/MA03 MPII ASSEMBLER PAGE 35
l!la L L L L Y E L P P T P LY LY Y LY Y YTy Y Y PRI P PR Yy
1118 R CMDINT PROCESS HFC INIT, DATA FROM HAC " )

fj 1115 2 LY LR L LY R Y AR AR LAY RS Y P Y'Y PR R R 2 0 Y X K
"l' 1117 *
o..1118  FB2F  CMDINYI  EQU * o o ~
: 1119 FS2F CE 0099 LDX #HAC IBF
1120 F532 Aée 00 LDA A 0,X GET HEADER RYTE W/ TYPE CODE
1121 FS34. OF 8D STX  FROM  PRESET FOR DATA MOVE
1122 FS3 84 F8 AND A #HEFA MASK OUT HFC#
112% FS38 81 F8 cCMP A #EF8
1124 FS53A 26 0% BNE  ICUAB _BRIF NOT HFC RESTART CODE
1125 FS3C OF STALL SFI ko Ak
1126 FS3D 20 FD RRA xm]  mwkkwrxx STALL HERE IF HAC FORCED REST
1127 FS3F 81 CO  TCUAB ~ CMP A #8C0 IS5 IT A+B CULPS?
1128 FS41 26 0B BNE ICLAR NO, .CKECK A+8 CLLPS
1129 FS43 7F 0092 CILLR INZPHKZ STARY NEW PHASE
1130 FS46 CE 1004 =~~~ DX #HACULP  GET TRANSFER ADDR o _
1131 FS49 (6 04 ILLDA B HR0R SAY GOT A+B CULPS
1132 F548 4F CLR A PHASE SHOULD RE 0
1133 Fs4C 20 SR o ARA INZMOV TRANSFER TQfBUFFER S
1134 FS54E A1 DO ICLAR cCMP A #8DO IS IT A+B CLLPS?
1135 F850 26 09 BNE IDTAB ND, 4CHECK A+B BELTAS
1134 FS552 CE 101A CLnx HACLLP GET ADDR OF BUFFER ]
1137 FS5% Cé6 10 LhA B #%510 SAY GOT A+B CLLPS
1138 F557 86 01 LDA A #HS01 PHASE SHOUYILD RE |
~ 1139 FS59 20 4E _ BrA _INZMOV TRANSFER TQ BUFFER |
o 1140 FBS88 Al EO IDTAR CMP A #3EO0 IS IT A+B DELTAS??
5 1141 FSSD 26 09 BNE 1cuch NO,,TRY C+D CULPS
@ 12 F35F cE 1030 LhX HADELTA
= 1143 FS62 CH 18 .DA B #%18 SAY GOT A+R DELTAS
. 1144 FSA4 RA 02 LDA A H%02 PHASE SHOULD RE 2
1145 FS566 20 41 SRA INZMOYV  TRANSFER DATA
1146 F548 81 90 ICUCD  CMP A "H$90 IS IT C+D CULPS
1147 FSAA 26 09 angE IcLen CHECK C+D CLLPS
1148 F56C CE 1047 L.DX HocuLp :
1149 F56F Ce 20 CLPA R 520 SAY GNT C+D CULPS i
1150 F5371 R4 0% ILNA A #E0X PHASE SHOULD BE 3
1181 FS7% 20 34 RRA INZMOV TRANSFF# TQ BUFFER
1152 FS75% A1 Ap ICLCD  CMP A g%A0 IS IT C+D CLLPS
1153 FS577 7?26 09 BNFE INTCD NO, HOW ABDUT DELTAS
1154 FS79 CE 108D LDX BCCLLP
1155 F57C Ch 28 LhA B 4%28  SAY GOT C+D CLLPS
1156 FS7E Re 04 LLDA A #3504 PHASE SHOULD RE 4
1157 FS80 20 27 BRA IMNZMOV TRANSFER DATA
11588 FS582 81 BO  INTCD  cMP A #%R0 I8 IT C+D DELTAS??
1189 FRA4 26 09 RNE CNRAS NOQ L HOW BOUT CORR ASSIGN
1160 FSAK CE 10773 LDX HCDELTA
1161 F589 06 30 inA B C¥SI0 T SAY WE GOT DELTAS e
1162 FSAR 86 05 LDA A #3509 PHASE SHOULD %E 5
1163 FS8D 20 1A ARA INZMOV TRANSFER DELTAS
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1059 L T L R L L Y R P LYY 2 L Y P Y Y P Y Y L LY )

1060 o CORRIDOR D START "

1062 F4F6 81 16  CMCADU  CMP A 4816 IS IT CORR D UP?
1063 FA4ER 26 12 ~~  BNE  CMCWDD  NO,,CHECK D DOWN
1064 FUFA C4 30 AND A #$30 GET D CORR STATUS
1068 FA4EC C1 20 CMP B 4320 ARE WE GOING DOWN NOW
1066 FAEE 26 05 ~  BNE  GOUPD  NO,,ALLS WELL o
1067 FA4F0 CE 10RE LDX #NCWTX=1 YES,,5ET CURRENT VECTOR
1068 F4aF3 20 03 AR A GOUPDI START UP D
1069 FA4FS5 CE 1069 GOUPD LDX ~_#DCLLP~y YES,,POINT TO LL POINT
1070 F4FAR Ch 10 GOUPD1 LDA B #4810 SET STATUS RIT 'D yp!

1071 F4FA 20 RBRC BRA CMARFN QAUELE LUP BP COMMAND
1072 *

A T ERE RTTT T BNEHRET ENR R 5 TTEGER S HERNT
1074 FAFE 26 12 ANE CMCWER NO, .ERROR

1075 F500 €430 — T AND B #$30 GET D CORR STATUS
1076 F502 €1 10 CMP

#8510 ARE WE GOING LIP NON
1077 F504 26 05 BNE GODND NO,,ALLS WELL
1078 FS0k6 CE 10BE ~  LbpX ~ #0DCWTX~l YES,,GET CURRENT VECTOR
1079 FS09 20 0% BARA GODNDY START DOWN D
1080 FB0R CE 1053 GODND LDX 4DCHLP»1 YES,.,POINT TO UL POINT
1081 FS0E Cé 20  GODNDY  LDA B~ #%20 ~ SET STATUS BIT 'D ON'
1082 F510 20 A6 9RA CMABFN QUEUE UP BP COMMAND
1083 *
1084 FS512 Ch 40 CMCWER DA

@

L 31 _ € ... LDA #840  SET COMM ERR BIT
1085 F514 FA 10F7 ORA HFSTAT
1086 FS17 F7 10F7 STA HF3TAT IN STATUS WORD

e vi i
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1165 F38F Cé6 06  CORAS LDA B #é HAVE WE GOTTEN ALL.,
_...1166 F591 D1 92 CMP B INZPHZ 2o INIZ DATA2?
1167 F593 26 39 BNE INZERR NO,.,TELL HAC

1168 F595 CE 1115

1169 F398 F6 10FT7

1170 FRS9R C4 47
1171 F59D CA 30

1173 FSA2 7C O00AE
1174 FSAS Cé FO

1175 FSA7 20 21

1176
1177 F5A9 91 92

1178 FS5AB 26 21

1179 FSAD 7C 0092
1180 FSRO 86 7

1172 FS9F F7 10F7

*
INZMOV

~ 1181 F3B2 R4 10F7

1182 FSRS BT 10F7
1183 FSAB CA 80

1184 F5BA FA 10F7

1185 FSRD F7 10F7
1186 F5C0 C6 F7

1188 FSCS C6 04
1189 FSC7 3A
1190 F3CA Ch F7
1191 F5CA 8D Fﬁlﬂ
1192 F5CN 39
1193 ]
1194 FSCE R& 10F7
1195 FSD1 84 C7
1196 F5ND3 8A 80

1187 FSC2 BD FSIB

INIMVE

*

TRFERR

1197 FSDS R7 toF7

1198 F5DA 4F
1199 F5D9 97 92

1200 F5DR 39

LnX

LDA

anND
NRA

_3TA

INC
LhA

CMP

_BNE

INC
LDA

__AND

STA
ORA

_.ORA_
STA

LNA

RTS

LDA

AND

ORA

STA
CLR
STA

"RTS

® T ®®

®TIH X P>

b ¢}

BrA

#CORAAS

___HFSTAT

GET ADDR TO TRXFR
GET CURRENT STATUS

_HFSTAT

%47
#3390

STRIP QOFF RST 81T

WE MNOW SHON INITIALIZED

FROM+1
#Helb

INZMVE

INZPHZ

INZERR

PIG CODE FROM A0O
SET TRANSFER COUNT
TRANSFER DATA

AT PROPER PHASE??

LnA 8

ARX
_LDA B

JSR

INZPHZ INC PHASE COUNTER

ESCY

HFSTAT  STRIP INIT PHASE RITS
HFSTAT

#3580 SET RST BIT

_HFSTAT

HFSTAT
=9

#4

_He9
MOVE

 HFSTAT

#3C7

 #$80

JSR _ MOVE

DR IN CURRENT STATUS

eeIN STATUS WORD
SET UP COUNT FOR MQVE

SKIP OVER COUNT DATA

CSET UP COUNT AGAIN

IF _NOT,,RESET ]

MOVE VEC OR DELTA ==

MOVE INIT DATA TO HOLD BUF

RESET INIT PHASE
++SET RESTART

i>:>hﬁpx>p;

HFSTAT

INZPHZ  RESET INTERNAL INIT PHASE
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1202 ' XYY L LY L L R L L R LI L E LR L L L LY Y

1203 «  ROUTINE TO REVERSE COORD BYTES FOR HC *

ff ‘lzoa *nw-.pw-nwpnn-n-nmnqw-wnnnnamvnanum-.uwuwewwm'n--»nn*

. 1205 FSDC C6 FD RVRS9 LDA #e3

- 1206 FSNE A6 00  RVRSZ DA 0y M8 BYTE
1207 F5E0 36 PSH
1208 FSE1 A6 02 LhA
1209 FS5E3 A7 00  STA
1210 FSFES 3P PIH,
1211 F3ER A7 02 STA
1212 FRE8 08 . INX
1213 FSE9 08 INX POINT TO NEXT COQORD
1214 FSEA 08 INX
1215 FSER S¢  INC B
1216 FSEC 28 FO RMY RVRS3 DD FOR X,Y,2
1217 FSEE Cé6 04 Lha B Ha SET UP FOR CALLER
1214 FSF0 32 _ _ABX
1219 F5F1 39 RTS
1220 *

1221 *-.--w-nqqm--n-nqunnuqnm-p---wuuo.vo.v-nmnwanuuw-nwQt

LS RAYTE

~ GET BACK M8 BYTE

P P> > pr @k
n
-
>

1222 7« REVERSE SUN,CWA,CWB,BP/WCINIT €cOORDS  *

1223 AR T S TP WD N A R o0 TR AP U YR O A TR AR S R TR e R AR P R R RO R

1224 FSF2 CE 1088 HCRVRS DX #sx POINT TO SUN COORDS
1225 FSF5 80 ES ASR RVRS9 REVERSE SUN COORDS
1226 FSF7 8D E3 895R RVRS9 REVERSE CWNwA COORDS
1227 F5F9 RO F1 ~~~ BSR  RVRS9 REVERSE CWwB COORDS
1228 FSFR 80 DF RSR RVRS9 REVERSE CWeC COORDS

2 1229 FSFD AD DD 88R RVRS9 REVERSE Cw=D CODRDS

‘ 1230 FSFF 3A ARYX ... BUMP 4 MORE
1331 Fe00 Ap HA T TmskR VRS9 REVERSE 8P/HCINIT COORDS

1232 Fe02 39 RTS




- coo
| 1234

N 1235

12356
1237

1239
1240

1241

1242
1243
1244
1245
1246

1238

13:24

F603
Fa0S

F607

F609
FGOR

F60F

Fal1o0
Fal2

JAN 27,'84

YT YT I ALY I I LR PRS2 LR LY L AL S L R L Al L]

PERFORM HC OPERATIONS *

*

MM

HCOPS

MAAND1/MHB03 MPI) ASSEMBLER

PAGE 348

F603
BD ED
AD OF
80 F9

80
RN

Cé6

86
TE

74
FOE9
08
FF
Fa2e7

*-q.-qq-n-nnnnvq—-n-u-pqwu.n-qu.anwnnvnnw.ﬂnvqmnw-q*

*

HCOPS

Fou

hsr

RSR

RSR
JsR

LnA 8

LDA
JMP

BSR

L

" HCRVRS

HCOSSC
HCRVRS

“HEOERR T

HCOPQL

. K8

#el
CMDTRTN

REVERSE FIELD COORDS FOR HC
OUTPUT SUN/SYNC/CMD TO HC'S
RETURN TO NORMAL FOR ME
RECEIVE HC CMD RESPONSES
POLL 4 HC'S FOR STATUS
CODE FOR CWCALC ACTIVATE

" CODE FOR CMDI REENTER

t]I}.,;,,W. ) . :
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1248 A RN N AR AT RN AR CESENE RS RRRERRRERE TR e R e Nk
1249 '«  HCOSSC OUTPUT SUN/SYNC/CMD PACKET & .
‘s 1250 * TRANSFER CORR,WALK DATA FROM 8P SLOT »
. 1251 . TO & OR B CW SLOT, *

1252 *v-u-----w.wnw------ma-n-----onnmmnn-punnmaqw-----.m*

1253 F&15 HCOSSC  EQU ” OUTPUT SUN/SYNC/CMD TO HC'S
1254 Fei1S CFE 1084 oYX #HHCMDARF
1255 Fe18 86 4F  LDA A #79  CMD BHF ADR & BYTE COUNT
1256 FA1A BD F093 JSR HCWRT WRITE TO WC BUS ‘
1257 F&ID A6 00 LNA 0,X HCMDRF
1238 FelF A4 FO - AND  WSFO CHECK HDR BYTE
1259 Fp2l &1 30 CMP #3530 ’ B
1260 Fe23 26 4% ANE SSCNCW RRIF NOT CW START=UP
1261 Fe25 CE 10C7 LOX __ WHCMDM§K=~y ] o
1262 FA28 DF BD STX FROM SET MOVE FROM ADDR
1263 FAPA 96 97 MOVCWA LDA CWNTYPE
1264 Fe2C 8% 0C RIT A

>

> >

> >
vlt
128
(=]
0

IS IT A CW?2?

1265 F62F 27 07 BEN T MOVCWR NO BRITS SET,.TRY R
1266 F530 CE 1094 LnXx #ACWMSK
1267 Fb33 C6 F3 LnA 8 #$F3  REMOVE CURRENT A o
1268 FA35 20 1B BRRA MVYMSK e e CORR STATUS
1269 *
1270 F637 BS 03  MOVCWR  BIT A #5503 IS IT B8 CW2? -
1271 F639 27 07 BEN MOVCWE NO RITS SEY..TRY t
1272 FA3R CE 10A1 DX H#RCWMSK
1273 Fe3E Ch FC LbAa®  HSFC REMOVE CLRRENT R o

1274 Fa40 20 10 BRA MVMSK +oCORR STATUS
s 1278 *
.,, 1276 Fh42 85 CO  MOVCAC  BIT A #$CO IS IT C CW??

1277 Fau4 27 07 S BER  MOVCWD  NO BITS SET,,TE n ]
1278 Fhadh CE 10AE LnX HOCWMSK
1279 Fe49 €6 %F  LDA B H$IF  REMOVE CURRENT C
1280 FRAR 20 05 RRA MVYMS K «+sCORR STATUS
1281 *
128?WFQQD CE 1OHB MOVCWD L.nX #DCNHSK MIUST BE D

1283 F6S50 €6 CF - LNDA B A3CF  REMOVE CURRENT D
1284 *

1285 FRS2 F4 10FR MVMSK AND B MFSTAT#+1
1286 FARS 1R ST AmA T SET CORR STATUS
12R7 F&a56 R7 10FR © STA A HF3TAT+1Y
1288 FaS9 C6 FC . LbA B 4=4
1289 FASR ®D FSIR T 3SR MOVE  MOVE 4 RYTE CMD MASK
1290 F&SFE CC 10CF Lnon #BRPX=]

1291 FeAt DD B  8TO  FROM
1292 F&ah3 L6 F7 L.oA B #=9 -
129% FehS RD FSIB J8R MOVE MOVE 9 BYTE COORD

1294 *

A e RSEREC B e .
1296 Fhh8 CE 1000 LDX HHFCRAM
1297 FeeR 4F L BLR A B
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; 1298 Fa6C SF CLR 8 | |
1299 FeeD 7D 0093 TIsT ECWFLG IS ECW ACTIVE??
¢ 1300 F670 28 04 AMI CLRCRM IF SO, ,NONT CLR CMD
. 1301 Fe72 ED €8 $TD $C8, X CLEAR 32=BIT HC
1302 Fo74 ED CA . 81D $CA,X COMMAND MaASK
1303 F676 ED DR CLRCRM  STN $DR, X CLR 32«BIT HC
1304 Fe78 ED DN ST $DD, X CMD RETURN MASK
1305 FATA 86 TF LDA A RSTF
1306 F6TC A7 8A STA A $8A, X RESET HDR BYTE IN CASE

1307 FATE 29 RTS IT WAS HC INIT CMD
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. f}OQ T O o o R R R R R Y W R W O
.. . 1m0 w' HCOCRR - READ CMD RESPONSE & MAKE UP CRMASK =
1.311 LI LA AL LIS I LI LI sl LYY
. 1312 ~ F&TF HCOCRR  Enl * RECEIVE HC COMMAND RESPONSE
1313 FeTF B 3C  LDA A @60
1314 FeR1 97 8% STA A DLYTMR APPROX, SOMS DELAY
1315 F68% BN FO72 JSR HCRD READ THE RESPONSE
13164 *
1317 FRA6 96 A1 CRRWI LhA A DLYTMR
1318 F6BR 2A FC BPL CRR®W1 GIVE HC'S TIME TO RESPOND
1319 F6ARA 86 48 LDA A BTS
1320 FAARLC 97 A STA DLYTMR APPROX, 60MS DELAY
1321 FeBE 96 Al CRRW?2 LDhA DLYTMR
1322 F&90 2A FC  BPL  CRRW2  GIVE MC'S MORE TIME
1323 F6a92 BA DA LDA HE0A -
1324 Fp94 97 11 STA SIOCSR TURN OFF SERIAL 1/0
1323 F696 96 B8R LDA HCISY  HC INPUT 8TATUS ===
1326 Fe98 48 ASL o
1327 Fe9% 2R 4D AMI CRNONE BRIF OR/FE OR IRG=NO»REASON
1328 Fe9B 86 20 ~ LDA A K32
1329 Fr9D 390 85 SUR A INTC GET +NUMBER OF HC'S WHICH TAL!
1330 F&9F 27 47 BEN CRNONE BRIF NOBODY COMMAMDED
1331 FAAL1 4A DEC A
1333 FRA4 CFE 0099 LDX #HCIBUF NHERE RESPONSE I8
13324 *
o 1336 FRAT A6 00 LDA A 0,X% RESPONSE RBYTE
. 1337 FaA9 16 TAR
P 1338 FRAA RA CO T EOR A A#S5C0  ISOLATE & CHECK HDR CODE
1339 FAAC R4 EO AND A HSEQD
1340 FHAF 26 32 BNE NGRP3 BRIF WRONG HDR CODE
YTA1U FeRO CA0T T TTTTTUUAND B ER0T CUGET 1 0F 8 TN §UB-GROUP
1342 FapHZ UF CLR
1343 FeR3 0D SEC RESPONSE RIT 2 A POSITIONED
1344 F6R4 46 ROR POSITION BRIT VIA LAST 3»BITS
1345 FARS R{A NDEC OF THE HGH,
17346 FRR6 2A FC RPL w2
1347 FA83 E6 00 DA B 0,X = GET BACK THE RESP, RYTE
1348 FARRA S4 .SR
(1349 FeBR 54 LSR
1350 FpBC 54 LSR FIND WHICH BYTE OF THE 32~BIT
1351 F&aRD C4 03 AND #3073 WORD TO SET,
135?F‘\RF 26 06 BNE NGRFO BRIF NOT IN FIRST BYTE
1354 FAC4 RT 1008 3TA CRMASK SET BIT IN CORRECT BYTE
1355 *
1357 FeaC8B 26 06 BRNE NGRP1Y BRIF NOT 2ND RYTE
1358 FaCA HA 10DC ORA A CRMASK+]

> >

> > > P

i

> &

TSOLATE 1 OF 4 SUB=GROUPS TO

[ IV TN i e <]

» P
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1359 FaCD R7 10DC STA A CRMASK+1 SET BIT IN CORRECT RYTE
1360 F&DO SA NGRP 1 NDEC B -
1361 FaDl 26 06 BNE NGRP2 BRIF NOT 3RD BYTE
1362 F6D3 RA 10DD ORA A CRMASK+? _

1363 FeND6 B7? 100D - STA A CRMASK+2  SET BIT IN CORRECT RYTE
1364 F&DY9 SA NGRP? NEC R o
136% FaDA 26 06k 3NE NGRP3 BRIF NOT 4TH RYTE

1366 F6DC RA 10DE ORA A CRMASK+3
1367 F&NF "7 10DF STA A CRMASK+3 SET BIT IMN CORRECT BYTE
1368 FKE2 08 NGRP3 INX POINT TO NEXT RESP, BYTE
1369 FE3 7A 00BR - DEC CTR o
1370 FaEA 2A BF RO CRLNOP DO FOR Al L RESP, RYTES
1371 FeE8 39 CRNONE RTS
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1373% LI L L Y L Y L P L PR YRS AL LY Y
o 1374 4« HCOPOL STATUS 4 HC'S & MAKE STAT RUF FQOR HAC *
i 137% P T R L Y Y LY Y e Y Y Y YL L LT TR
. 1376 FeEQ HCOPDL, EQU * STATUS POLL 4 HC'S & REFORMAT
_SPNUM B o
HS1F KILL HIGH ORDER BITS
SPNUM

1377 FAE9 96 8A LDA
1378 FHER R4 1F AND
1379 FRED Q7 AA STA

_A3BO FeEF SF  _ _ CLR
1381 FAFO 96 02 L.DA
13R2 FaF2 04 LS8R

1383 FeF3 04  LSR
1384 FaF4 04 LSR
1385 FaFS DB 8A ADD SPNUM

1386 FAF? B S0 LDA A #4850 __HEADER BYTE e
1387 F&F9 FD 10D9 |STH HACSTAT SET 2 HDR BYTES IN O/P RUF
138RA FHFC Ch 03 LhA B 3

1389 FeFE N7 AR STA B CTR SET LOQP FOR 4 HC'S

1390 F700 CE 10DF LnX #HACSTAT+A WHERE TO STORE

~PIDATA  GET HFC ADDRESS

_PUT IN HI END OF RB

PWOCOE > >

1292 F703% 86 01} HCPLLP  LDA # HC POLLING LOOP
1397 FT05 97 A1l STA DLYTMR
1294 F707 96 B} HCPAAT LDA A DLYTMR

1395 F709 2A FC  BPL HCPWAT DELAY 833 USEC BETWEEN 1/0'S |
1396 FTOR AD FT71A JSR POLIHE STATUS POLL 1 HC
1397 FT70E C6 06 LDA B #ée

1398 F710 384 ARX POINT TO NXT SLOT IN MAC STAT
1399 F711 7C QO0BA e SPNUIM TO GET NEXT HC

B 1400 F714 7A 00A8R DEC . CTR

. 1401 F717 PA EA  BPL  HCPLP N0 _FOR 4 HC'S
1402 F719 39 RTS

> >
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1404 *-n-q-ﬂwﬂlnﬂﬂﬂ?!w'ﬂ!ﬂnﬂw-*vﬂpﬂﬂqquwPﬂpqupnqnnﬂﬂmnm*

1408 %« . POLAHC  STATUS POLL 1 HC SUBROUTINE %

1407 FT14A POLIHC EQU *
1408 FT1A 3C . P§H
1409 F71R 96 B8A LDA
1410 F71D AA 80 ORA #$80 MDR CODE
1411 FTIF 97 98 STA A SPOLBF  STATUS POLL O/P BUF
1412 F721 CE 0098 LDX #SPOLRF
1413 F724 Re 01 LLDA #1 XFR ADDR & BYTE COUNT
{414 F726 BD FO9Y  JSR  HCWRTY  WRITE 7O HWC BUS
10415 * R WAIT FOR 1/0 CMPLTN
1416 F729 86 06k LDA #e
14317 F72R 97 R0 STA A IOTMR 5,0 MS TIME~OUT TTLL 18T BYTE
1418 F720 BD FO72 JSR HCRD READ HC RESPONSE
1419 F730 96 A0 P2WAT LDA I0TMR
1420 F732 2A FC BPL _P2WAT WAIT TILL I/0 DONE
1421 F73%4 Be 0A L.DA #S0A
b 1422 F736 97 11 STA 310CSR TURN OFF SERIAL I1/0
1423 F738 38 . PuL
o 1424 F739 96 88 LDA
1425 F738 4A ASL
1426 F73C 28 12  BMI HCPERR BRIF_OR/FE OR IRQ=NO=REASON |
1427 F73E 96 85 LDA A 107C RESPONSFE RYTE COUNT
1428 F740 81 18 CMP A #24
1429 Fr42 26 0C  8NE  HCPERR
1430 F744 96 Bk Lha A I0CKSM
;e 1431 F746 26 O0R BNE HCPERR BRIF RAD CHECKSUM
. 1432 F748 96 BA LDA A SPNUM  STATePOL| MG NUMBER
N 1432 F74A RB AD ” ADD A #SA0 HDR CODE ' -
1434 F740 98 99 ENR A MCIBUF
1435 F74F 27 06  BFQ  HCPGOND  BRIF GOOD HCH RETURNED
14%6 F750 CC 0400 HCPERR LN #30400
1437 F753 ED 00 57D 0, S8ET 'HFC DETECTED COMFRR' RTT
1438 F755 % RIS
1439 *
1449 F756 8D 0D HCPGNON  RSR SCREEN SCRFEN C,W, POSN CHMPR BITS
1441 F758 DC 9A Lop o HCIRUF+Y
1442 F75A ED 00 STO 04X MOVE HC STATUS
1443 F78C NC 9C Lno HOIRUF+3
1444 BTS5E FED 02 STOD 2, % MOVE AZIMUTH
s e o o ume T ReIRGRes T ,
1446 F762 ED 04 STD 4.X MOVE ELEVATION
1447 FT4A4 39 RTS

> P > >

> >

>

© HCIST  SERIAL 1/0 STATUS

P »ix > >,

BRIF BAD RESP,
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1449 T I LI T PR PRI LT SRS LR RS 2L L AL AL L 2
1450 ~x SCREEN NUT POSN CMPR RITS FOR THOSE HE'S WHICH *
’ 1451 * ARE CURRENTLY CORRIDOR WALKING *
" 1452 I e L L L L L L T R P R Y Y L L Y Y
1453 F765  SCREEN  ENU B
1454 F765 3C PSH X
1455 F766 F6 10FA LDA B HFSTAT+1 GET CORR, STATUS'S
1456 F769 27 36 ~ BEQ  NOHCWW = 0UT,.QUICK NO CW'S
1457 F768 £5 0C ACWHC BIT A #30C IS A ACTIVE?
1458 F7aAD 27 09 REQ RCWHC BRIF NOQRODY ON WIRE=A
1459 F76F CE 1094 LDX __ KACWMSK ~ CORR, A CMD MASK
1460 F772 96 84 LDA A SPNUM ~ GET THIS HC NUMBER.
146t F774 8D 20 33R MSKBIT SEE IF HC ON THIS WIRE
1462 F776 2523  BCs  PCKILL  YES,.HMC CORR WALKING =
1463 * NOT A TRY 8

1464 F778 €S 03  RCWHC BIT 8 4303 IS B ACTIVE?
1465 FT7A 27 09 REQ  CCWHC  BRIF NOBODY ON WIREwB

1466 F77C CE 10A1 LDX H#BCWMSK CORR, B CMD MASK
14n7 FT77F 96 B8A LDA A SPNUM GET THIS HC NIMBER
1468 F781 BD 20  BsR  MSKBIT = IS HC ON B WIRE ~
1469 F78% 25 16 RCS PCKTILL YES,.HC CORR WALKING
1470 *
1471 F785 €5 CO  CCWHC ~ RIT B #3C0 IS C ACTIVE? I
1472 FTA7 27 09 BHEQ NCWHC BRIF NOBODY ON WIRE=C
14773 F789 CE 10AE LDX HCCWMSK CORR, C CMD MASK
1474 FT7RC 96 BA . tpA A 8PNUM  HC WE'RE INTERESTED IN =
147% F7RE 8D 1% 8SR MSKRIT IS HE ON C WIRE? o
1476 F790 25 09 BRCS PCKILL YES,,HC CORR WALKING
L 1477 *
‘ {478 F792 CE 10RA DCWHC DX~ H#DCWMSK  (CORR, D CMD MASK
- 1479 F795 96 8A LDA A SPNUM HC WE'RE INTERESTED IN
1480 F797 80 QA  BSR  MSKBIT PUT HEC'S CMD ATT TN CAR
1481 F799 24 06 Ree NOHCWW " NOT ON D WIRE,.GET OUT S
1482 *
1483 FT9B 96 9A PCKTLL LDA A HCIRUF+1 GET HC'S STATUS
AR ETOn R BE T U RND AT DR e TR
148% FT79F 97 9A STA A HETAUF+1 KILL THIS HC'S PC BIT
1486 F741 38 - NOHCWW  PUL X )
{4RT FT7A2 39 o RTS




e
""
)
)

1489 i-n--n-'wﬂﬂﬂmﬂﬂWWMUQQQGQW’QQ-Wnw'ugwnw—!wvv-mn-wquqq*
1490 % MSKRIT SURROUTINE PLACES THE BIT CORRESPONDING w
1491 * TO THE BIT POSITION IN THE A=REG INTO *
1492 * THE CARRY FLAG FOR USER T0O TESY =nme *
1493 N STARTS AT BIT=7 OF BYTE POINTED YO BY  «
1494 * X=REG, AREG BIT PNSN'S ARE 0eN *
1493 AP PR ER A AR NP RS ERE R NRRPRRREARRNREREERRRRRRR SR A mmek
1496 _FTA3  MSKBIT EQU
1497 FTAS 37 PSH B SAVE !ISER'S B=REG
1498 F7A4 16 TAH
1499 F7A5 84 07 _AND A #7  MASK TO RIT WITHIN BRYTE
1500 FTAT 54 LSR B '
1501 F7A8 54 LSR R RIGHT JUSTIFY
1502 F7A9 54 LSRR - ; :
1503 FTAA C4 03 AND B H3 o
1504 F7AC 3A ABX
1505 F7AD Eb 00 LDA B 0,X  GET CORRECT BYTE IN MULTI=BYTE
1%06 FTAF 59 ROL B
1507 F7R0 4A DEC A
1508 F7Ry 24 FC . BPL  w=2  PUT BIT INTO CARRY
1509 F7B% 33 PUL B RESTORE USER'S R=REG
1510 F784 39 RTS
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£00
1512
1513

13:24 JAN 27,'R4

1514
1515

1516
1517

1518
1519
1520
1521
1522

1523

1524
1528
1526
1527
1528

1529

1530

1831

1532
1533

1534

FTRS

F788

F78A
FTRC

“ETRE "

Fret
Fre2

F7C3

FreCU
F1CH
FI1C?
F1C9

F7CD
F1CF

_FTCH

F7B5

Bé
85
27

26
44

an

32
25

Cé

RS
e7

MMC
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_*__ CWCALC

CORRIDOR WALK CALCULATION PROGRAM »

27

FE

8n.

10F8
51

oc
0F

4a

CWCALC

(A XA L A R X A2 Al 2 L Il XKl A ALKl A Xl Al il i il 2 Xy X

* PROCESS CORRINDORS A AND B *

X P LR AL LAY A A XYY YRR X XY 2 20 RN 2 X7

CENY
LDA

_BEQ

A1T
BER

CKCWA

PSH
_LSR
LS8R
BSR
PIIL.

A

iy

RCS
LDA
. BSR

| >
i

*
HFSTAT+]

CANIDLE

H50C
CKWWB

CH#ACULP

CKDELTAR

GET CW STATUS
ANYTHING ACTIVE??

YES..IS IT A

NO, . CHECK B

SAVE STATUS FOR B

SHIFT TO END

WIRE WALK EM
GET BACK STATUS

T CKWWR

HSF3
STOPCWAR

IF € SET WIRE ACTIVE

IF CLEAR,,STOP IT

BIT
BEQ

#3503
CKHWWE

IS B ACTIVE STILL
NO, ,CHECK C

1535
1536
1337
1538
1539
15490
1541

F7D1
F7D4
F103

FIn7

F7r08
F7DA

FIDC

CE
36
an
32
25
cé
an

LDX
PSH
RSR

#RCULP

CKDELTARB

SAVE STATUS
WIRE WALK B

a7

PUL A -
BCS CKAWWC IF CLEAR THEN

LDA A 4sFC

asR ST OB — " S




1565

coo
1543

1545
1546
1547
1548
1549
1550
1551
1552

1553

1554
1595

1856

1557
1558
1559
1560
1561

1562

1563
1564

1544

13:24

FIDE

F1E0

FTER2
FTES

FT1E6

FTE?
F7E8

FTEA
FTER
FIEC
FTEF
FTFO

F1F2

FTF4

FTF9
FTFR
FIFE

FTE9 .

F7F7 A5 30
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__PROCESS CORRIDOR C AND D

AN O RO AR PO RTRERN TR NGNRRNRCNAANNORNNRNEORRRETERRRRSY

x

8% Co CKWWC

271 .18 . .

CE 1047
36
ag
44

44
49
au

44

BD _FB883

32
25 0%

Ce 3F .

BN FA98
*

27 10
CE 1054
44

1566
1567

1568

1569
1570

1571

1572
15773

1574

18575

FTFF
FBO00

Faoz
Faond

FROA
FRAOR

FARQF

F801

Face

FROD

aua
a4
44

an 7F

25 0%

L6 CF
BD FA9R

R6 FF CWIDLE

ce0s

7E F267

_CKwwD

RIT

LDX
PSH

LSR.

LSR
LSR

A

BEQ

*

48

#3C0
CKWWD

IS € ACTIVE
NO, ,MUST RE D

#CCULP

~LSR A

LSR
L.SR

PUL
BCS

J8R

BEQ
LDX

_LSR

LSR
LSR

L8R

BSR
HCS
LnA
LNA

S IMP

JSR_

LDA

BIT.

ISR

LDA

> '

> > > >
i

> > > > P>

__CKDELTCD

_SHIFT 710

LAST TWD
BIT HOLES

_WIRE WALK

CKWWD
LER 1

STOPCWCD

_#330

GET STATUS RACK
IF ACTIVE CHECK D

. CWIDLE
#NCULP

NO, EXIT

SHIFT TO

.. I8 D ACTIVE?? .

 CKDELTECD

CWIDLE
__H4SCF
8TOPCWCD
#mi
5 S
CMDIRTN

LS TwO
BITS

IF SET STILL ACTIVE
1F CLEAR STOP IT

SET RE ENTER CODE
BAFE FOR ANOTHER

SECOND




coo
1577

13:24

1578

1579
1580

1581

1582
15A8%
1584

1585

1586
1587
1588
1589
1990

1591

1592

1593

1594

1595.

F812
Fa14
Fa16
FA13
FAa1A

FaicC

Fa1E
Fa1F

FR20
Frae
Fa24
F826

FB28

Faz29

1596

1597
15948

1599

1600
1601
1602

FaeD

Fa33

T R

FB830 6F 3¢
Faza
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T T L P LSRR P LYY YRR YTy LY Y Y

CWCALC SUBROUTINES FOR CORR'S A AND B .

*ﬂm---ﬂ'ﬂ-ﬂﬂ---nwnwuann.nnw-npggnqmnpnqﬂﬂnﬂmnunpwﬂaﬁ

B4 03
85 02
26 08
an 2F

CKDELTAB

CWUPAR

28 0C

an 1s

0D CWCENDAR

39

*
8D 44  CWDNAB
28 04 .
8D 14
20 Fé

*

29

*

i 10Fa STOBEWAE

F1 10F8

CWSTOPAR

__CKUPNDAB

AND
RTT

RBNE

BSR

BMI

BSR
SEC

ASR

o BMI
ASR

BRA

TR I—

RTS

AND

STA

10N

A
A

RTS

CELR
RTS

 HFSTAT+1

53X

TsX

#$03

#802
CWNDNAR

DELTUPAR
CWSTOPAR

CKUPNDAB €

DELTDNAR
CWSTOPAB

CKDONNDAR

CWCENDAR

GET UP QR DOWN

IS 1T DOWNZ?
YES,..DO IT -
ITS UP

ITS PAST LIMIT
CHECK LIMIT POINT
STILL ACTIVE

ITS DOWN
IT THERE,,QUIT

CHECK LIMIT POINT

STILL ACTIVE

HESTAT+1

CW FLAG

CULP+1

1603
1604
1605
1606
1607
1608
1609
1610

Fa3s
Fa37
FA339

FRZD

FA3E

Fa40

EC 98

*
CKNDNNDAR
A3 1D

508

LDA
SBC

STA

RTS

Chp

su8

> > >

898, X
6, X
$9A,X

53,X

598, X
29, X

cCuULp
T2

CLLP+1

SF T

cwFLe

CFge

TEST IF EXCEEDED EITHER
ACULP OR BCULP THEN
STORE RESULTS (EITHER
POS, OR NEG,.) INTO
EITHER ACWFLG OR
RCWFLG

ACLLP OR BCLLP THEN

TEST IF FXCEFDED EITHER

LDA A 59A,Xx TZ
SRC 28,% CLLP
STA 5%,X CNFLG
JRIS

FAd2 46 94 TZ
Fad4 A2 1€
FRAL AT 35

Fad4a 39

LnA  STORE RESULTS (ETTHER

1611 {ER
rOS,

1612
1613
1614

- OR NEG,) INTO
FITHER ACWFLG 0OR
RCWFLG

> > > O




co9o
1616
1617

1618
1619

1620

1621
1622

1622

1624
1625

1626

1627
1628
1629
1630
1631

1632

1633
1634
1635

1636

1637

1638 F86S 39
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F849

F84A

FRA4E
F850
F852
F854

FRS6

FB85a
FASA
F85hR

FBSC

FASD
FB&O

FR63

Faac

FR62

ic
cé

o7 .

EC

E3

ED
LY

A9

A7
08
08
na
C
2R

35

Ab

F849

FD

88

95

20

95
94

el
94

0088

£

35

% DFLTUPAR

*.ﬂ,ﬂ.-ﬂ.ﬂﬂvﬂﬂ'ﬂﬂ,ﬂQ-‘W-..W'RﬂﬂP"Q'ﬂﬂ.'ﬂﬂﬂﬂ.ﬂﬂﬂﬂ””ﬂﬁ”"*

CWCALC SUB TO ADD DELTAS TA = *

* TO TARGET COORDINATES *

A P RN R R IRN RN EERNE R RRERERP AR RRRRRRRaRTow® )

DELTUPAB ERU =« Rl
PSH X OR BCULP
I.DA R H=3 X,Y,2

_8TA R CTR

L3

DUPLPAB  LDD $95, X

ApD D 820,
STN $95, X

LDA
ApC & X
STA & $94, X

TNX

CMD COORD LS 2 BYTES
DELTA LS 2 BYTES

CMD COORND M8 BYTE

>
- -]
O
Ty B
-
a4

50

XeREG POINTS TO EITHER ACULP

DELTA Ms BYTE

INX ____ UPDATE X=-REG & LOOP COUNT

TNX
ING CTR

B
LDA 5%, X PICK UP CWFLG FOR USER

RIS

> x

BMI  DUPLPAB DO FOR X,Y,Z2



“
e
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1640

Faeh

FB867

FAas9

 FARR

FARAD
FRAF

 FATH

FR73
FBTS

MMC

«  DELTDNAR
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AL LT LS LA L A X X RS AR XYL XL R 2 K]

DELTA=DOWN THE CORRIDOR CNORDS A AND B #

F86
3C
2e
D7

B
A3
ED

A
A2
A7

En

AL S X B XA R R EXER XYL Y TR XYY Ll X L XX

b DELTDNAB EqQU

8R
*

95  DNONLPAR

2n
95

Sa

2
94

PSH

ok

STA

oY R

suB
STYD

S LhA

C1: 1o

AL

X
B

3

> >

*

CTR

s95,x

820D, X
395, X

-~ $94,Xx

$2C, X

%94, x

X»REG POINTS TO ETTHER ACULP
_OR BCULP

X,Y,2

CMD COORD LS 2 BYTFS
DELTA LS 2 BYTES

CMD COORD MS BYTE
DELTA MS BYTE

Eare o . Rl
FA78 08 INX UPDATE X=REG & LOOP COUNT
"F879 08 CINX -
"FB7A TC 00BR ~INC CTR
FR7N 28 Ef AMT DONLPAR DO FOR X,Y,Z
FB7F %8 PUL X e
FRAD A6 35 LOA A 53, X GET CWFLG FOR USER
Faa2 39 RTS




coo
1663

1664

1665
1666

1667

1668
1669
1670
1671
1672
1673
1674
1675

1676

1677
1678

1679

1680
1681

13224

Fa83

F885.

FAAT
FRRY
FAAR
FRRD
FRAF
FR9O

FB891
FB93

JAN

84

8BS

26
AD

d- N

<3))
0n
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0%

02

08
2F
0c
15

39 .

80
28

a4
04

FA9S
F897

FRQQW

FA9A

1682

1683
1684

1683

1686
1687

1688

1689
1690

1691

1692
1693

FR9R

FRSE
Faal

an
20

X9

Fa

F7
4F

18
Fé

T

10F8
10F8

3

FAaA
FaAe
FRAS

FRAC
FBAE

1694

1695
1696
1697
1698
1699

FRAF

FAR)

FRA3Z

FARS
Fap7

FaA4

Fapa

1700 FARY

29

EC.

A3
A6
AP

&S

A7
39

T

A
Ab
A2
A7

39

0T

72
06

L S

35

35

1D

A S

1c
35

.

—EKBNNDED Lhp T §7a, X T TIEL

*WWINF'-GQH-QQnwnq—vp-.n-Q-Fﬂﬂnq-nownvvw-ﬂnnnwwwaqnw*

% CWCALC SUBROUTINES FOR CORR'S C AND D *

5e

*-nﬂnﬂw-ﬂ'n.nﬂﬂHQQQ"QNODQGQQQOQQUQF"QQ!.H.WQFFPQU'”ﬁ
CKNDELTCD AND A #8032 GET UP DR DNWN
_BIT A 4802
BNE CWDONCD YES,.00 IT

CWUPED BSR DELTYPCD ITS UP

BRMT  CWSTOPCD ITS PAST | IMIT =

BSR CKUPNDCD CHECK LIMIT POINT
CWCENDCD SEC STILL ACTIVE

RTS8

W

CWDONCD BSR DELTDNCD ITS DOWN

IS _IT DOwWN2?2 .

BMI_  CWSTOPCD IV THERE,.QUIT . .

RSR CKDNNDCD CHECK LIMIT POINT
BRA CWCENDCD STILL ACTIVE

CWSTOPED CLC
RTS

sTnPrwcn AND HFSTAT#+1
STA HFSTAT*1
CLR  53,Xx  CW FLAG
RTS

© B

*

CKUPNDCD LDD.
Sus
LDA

®
s

TZ+]) CCULP OR DCULP THEN
cuyLpe STORE RESULTS (EITHER
kA ot POsS, OR NEG,) INTO
STA CWFLG EITHER CCWFILLG 0OR
RTS DCWFLSG

- NJw
Wow Xowm

WIS N~
3

>ﬁp:>st
Aie

*
sus CCLLP OR DCLLP THEN
LDA A _
sac 28,X CLLP POS, OR NEG,) INTO
STA 53,X CWFLG EITHER CCWFLG OR
RYS . o bewR e

29,X CLLP+]

> o D

CULP+)  TEST IF EXCEEDED EITHER

TEST IF EXCEEDED EITHER

871, Yz STORFE RESULTS (EITHER |
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1702 L L L L L L L L o o e R e ey L L L Y Y T N
o103 % DELTUPAR  CWCALC SUB TO ADD DELTAS 71O * .
1704 * TO TARGET COORDIMATES OF C AND D *
1708 e T T Y Y YL L Y L Y LY Y Y L YT L Y Y Y T
1706 FBRA  DELTUPCD EQU ~ «  X~REG POINTS TO EITHER CCULP

1707 FaBa 3C PSH X ' -
1708 F8RB C6 FD LLDA B Hm3 X,Y,2
1709 FABD D7 88 STA B CTR
1710 *
1711 FBRF Ef &C NUPLPCD L.DD $6C, X cMD COORD LS 2 BYTES
1712 FAC1 E3 20 _ApD D $20,Xx  DELTA LS 2 BYTES
1713 FAC3 ED AC STD 56C, X -
1714 FACS A6 AR LDA A $68,X CMD COQRD MS BYTE
1715 F8C7 49 2¢  ADC A $2C,X  DELTA Ms BYTE =
1716 FBCY9 AT AR STA A $68,X -
1717 FRCB 0OA TNX
1718 FACC 08 INX . UPDATE XeREG % LOOP COUNT
1719 FACnHn 08 InX -
1720 FACE 7C 008B INC CTR
1721 F8DY 2B EC  BMI  DUPLPCD DO FOR X,Y,2
1722 FaNn3 38 PUL. X
1723 FADY A6 38 LOA A 53,X PICK UP CWFLG FOR USER
1724 Fabe 39 .. RTS

s -

6R BOULP

‘>




coon
1726
1727
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*nwnwnnﬂqﬂvﬁ,ﬂ-'mmnwn-qwomcanﬂwqwovwnmnq'ﬂ!ﬂ.n-ﬂqnﬂ”*

« DFLTDNCD DFLTA=DOWN THE CORRIDOR COORNS C AND D &

@
o 1730
173
1732
1733
1734
1735
1736
1737
1734
1739

1740

1741

1742

1743
1744
1745
1746
1747

F8D7
Fana
FBnA

FADC

FADE
FBED
FRE2
FAEY

FBES

FRER
FRE9

FAER
FAEF
FaFo

FBF1

FRF3

FBEA

*wnqqnnﬂwumnwnq-nnnpwnnwnn9nmwnpqonqu-pvwvunnwnnqqun*
Fan? DEL.TNNCD EQU * X*REG POINTS TO EITHER CCULP
3¢ ... PSH X ~OrR_DCULP
e FD LDA B Be3
N7 8R STA B CTR XeY,Z

"

FEEE T HBRLPED LﬁﬁmwwwﬂMwsgt;iw”MWWWW,EQEWEddkanSwa BV TES

A3 20 suBs 0 82D, X DELTA LS 2 BYTES
Ap AR LNnA $68,X CMD COORD MS BYTE
A2 2C 11 $2C, X DELLTA MS BYTE

na TNX

08 INX UPDATE X=REG & LO0OP COUNT
7C 0088 INC CTR

2B EC AT DONLPCD DO FOR X,Y,Z

38 PUL.

™ B

P

A6 38 T TUnh A ;Wwsg;xwmwwmﬁMWEETWEwFﬂgwﬁﬁﬁmagEémmemwmww”W

39 RTS
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17“9 *wnm-n-un-.-pnw—--—uw-pu-qnnmw-p-qownw-nnmnnnqnwwnnn*

e A150 - * ECWOPS EMERGENCY CORRIDOR WALK OPERATIONS *
:",; 1751 L L LI AL AL LI LT LRI Y LI ALY P Iy Ly
‘ 1752 FBFY ECWOPS  EQU * MAIN ROUTINE
4753 FBF4 96 93 =~ LDA A ECWFLG
1754 FBF6 2A 09 BeL NOECW BRIF ECWOP3S NOT ENA'D
1755 FAFR AN 0D BSR ECWMG GENERATE MODE MASKS
(1756 F8FA BD FOFD  JSR  ECWSER  SEQUENCE E,C,W NPERATIONS
1757 F8FD 4F CLR A L
1758 FAFFE TE F267 JMP CMDIRTN RETURN TO CMDI
AT
1760 F901 NOECW EQu *
1761 F901 4F CLR A
1762 F902 97 94 STA A ECAPHZ  INSURE STARTING PHASE =
1763 F904 TE F267 IMP CMDIRTN RETURN T0 CMDI '

i

LDA A ECWFLG
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1769 R R PN E AR TR R RN NP AN RO NS T RN RERNNERERRRER SRR

N 1766 %« EcwWMB  GENFRATE HC MODE MASKS FQOR ECWSEQ *

1767 *n---n--woqnwn-quunw--nn--a---w-nn-qcounawnvavvn-.qp*

1768 Fa07 ECWMG EQU *
1769 F907 C6 FC_ . LDA B #=4
1770 F909 CE 108A LOX #HCMDBF
1771 FooC 3C PSH X
1772 o *n-—w-nﬂ-.qﬂﬂﬂ-ﬂn.-”R-ﬂ----'!--Otﬂuupnp.n-ﬂﬂnﬂﬂwnqwﬂ*»U"HH
1773 * MAKE BADMASK OF HC'S COMMANDED BUT *
1774 * NOT RESPONDING *
177 "*ﬂlﬂvﬂ----qﬂﬂﬂﬂﬂ”ﬂ'!ﬂ’ﬁn.ﬂ.mﬂ'QFO...M‘WFF-QO-Q-FQQRQ*7
1776 F0N 6F 83 MSKLP1 CLR $R3, X CLEAR BAD MASK
1777 FOOF A& 3F LDA A $1Fp HCMDMSK

177R F911 AA 0A ORA A SO0A,Xx  ACwWMSK  §1094

1779 F913 AA 17 ORA
1780 F915 AA 24 ORA
1781 F917 AA 31 ORA.
1782 F919 A8 51 EOR
1783 F91R AA 83 ORA
1784 Fo1D A7 83 STA
1785 F91F 08 INX
1786 F920 SC INC B
1787 F921 28 EA  BMI _  MSKLPI DD _FOR 4 Mﬂlt?ﬁﬁﬁﬁugfewwW

$17,X BCWMSK  $10A1
$24,X CCWMSK  S10AE
831,X DCWMSK  $1088
$51, X CRMASK  $10DR
$83,X BADMASK $1100D

$83,X

> > > > P >

1788 F923 38 PUL X
1789 F924 3C PSH X
1790 F9RS 4F . CLR A
1791 F926 SF CLR B
1792 F927 ED 3E STD $3E, X CLEAR 32=BIT HC
1793 F929 ED 40 STD  %40,X  COMMAND MASK -

1794 *q---nn—nmnv-w—n-a--nm-n-wnvmm-umqn-quw—nnnw-n--.nnni

1795 * SET tIP MASK BYTF FOR 4 HC'S *

96 K POLLED THIS SECOND } *

1797 *n--nqmqn--n--qqp-mgpnm@nnq---nmpn-nmnnmgvmn--nwnm-w*
1798 F92R 86 FO LPA #8F0 LO=BYTE MASK

1799 F92n n6 8A  LDA _SPNIIM _ HC# POLLED+4
1800 F92F CO 04 suB fna
1801 F2331 C4 IF AND KS1F
_1R02 F933 D7 88  STA CTR __SAVE FOR MGIHC SUBRTN,
1803 F935 57 ASR
1804 FI%A 57 AgR
1805 F937 57 e ASR B o
1AN6 F938 25 02 RCS CLRMSK BRIF HI-NYBRLE
1807 F93A 34 OF LDA #30F

GET BYTE INDEX (0=3)

;mnnﬂrmcnuﬁw:b

»




coo
1809
1810

T

1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824

1825

1826
1827
18248
1829
1830
1831

1833
1834

1R35
1834
1837

1A38

1829
1840
1841
1842

1843

F93C 33

Foin 3¢

FO3E 3A
FA3F 16

FQuo E4

Foa2 E7
Fou4 16
Fo4s5 F4
Foa7 F7
F949 16

F94A E4

FaaC E7
FI4F 16
FOUF E4
F9%1 E7
F953 16
F954 E4
Fa56 E7

T o7 B

F958 38

F9%9 EC
FQSR &N

Fo%H EE

FISF 8D
F961 EC
F9a3 8D
F965 EC

F367 B0
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PAGE

AL L L LS L LA LALY L Ll A XAl XL it i Xl Yy X,

CLEAR ALL MASK BITS FOR
“FOR 4 HE'S POLLFD THIS SEC.

*

CLRMSK

S

73

yy

77

g e

7R

E

TF

L A

87

585
2E

2A

&R

PuL
PSH

ARYX
TAR

AND

STA
TAB
AND
STA
TAB

AND

STA
TAR

TR

STA
TAB

AND

STA

X

T @

@® @

8

uﬁmi

a

*

57

o

C§TTN
877,X%

s
$78,X

s7E N
57%,X

POINT TO RYTE IN MASK

UPHCS Mask

- DNHCS MASK

UETEOR
$TF,X

587 X

HCPCS MASK

*

WRDNHES WEgK

WRUPHCS MASK

*-M-ﬂ'WQ?-.'QﬂﬂWﬂﬂ””ﬂQQMQDQCQPQQQOUO,QFQW'QQHQRRQQM”*

*
*

3 S

2h
k7

e?

Pyl

L.Do
HSR

ASR
LDD

Lnn

N

R

YT R

8sR

" GENERATE MODE MASKS FOR 4 HC'S
FROM THEIR STATUS

*q-.-nann--wpwm-nn--up---nnwuwnnnuownnqmnqnwanwnucnuq*

NORDS,

$55,X
 MGIHC

858, X

MG 1HC
S61,x
MG1HE o
$67,X

MBIHC

HC# N+0 STATUS

MODE GEN

MODE GEN

HC# N$2

HCH N+3

MODE GEN FOR 1 MHC
HCHE N+t o

*
x




coo
184%
1846
1847
1848
1849
1A50
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1868
1RK6
1867
1864
1869
1870

F969
F968
F94D

F970
Fa71
F877%
F975
F976
Fa78

F978
FITF
Foao
Fan2

Foa%
FI88

¥t} w

1872
1873

I S

1875 F98R
1876 F9AC

1877 Fosn

1878 FQ9AE
1879 FQ8F
{880 F992

FO6F

Fora

LA XA

F9R4

F9sA

Ch

n7
A6

16
Ed

E7

16
E4

E7

13324 JAN 27,'34

FC

88
83

43

73

17

LA

16

E4

ET

16
Ed
E7

7R

R7

87

68

7C
2b

F9

3C
37

008R

26 E3
39

AR

ag

a8

CE
8D

1109

P IR

73

LA I

.H;ww

MMC  M6B801/M6R0DT MPU ASSEMBLER PAGE
*nwnqn-n..wﬂﬂﬂ,ﬂﬂ*n-qnﬂ-'ﬂﬂmﬂwwﬂﬂﬂwQOQNQW"QU””OQQ.FQ*
NELETE ALL RAD HC'S FROM UPHCS, .3
* DNMCS R WRHCS MASKS *
*-'.ﬂﬂﬂ-!!pﬂaﬂﬂW,Q-QwﬂﬂQQ.9-..OQRFQIQMOOQ,.HQQF”-FQQ-H*
LDA B #ed
STA B CTR
LDA A $8%,X
SCoM oA
TARB
AND
STA
TAR
AND
_STA |
TAB
AND
STA
TAR
AND
HSTA
InNYX
ING
 BNE
RTS

*

BADMASK
BAD HC'S NOW 0 BITS

MSKLP2

$73,X UPHCS MASK

2]
B 873,X
$77,X% DNHCS MASK

377.X

An:m

$78,X ANRDNMHCS MASK
_8rB,x

= ®

$87,.X WNRUPHCS MASK

$87,X

imxn

CTR
MSKLP2

TRETURN TD ECWOPS

*
*qmn...ﬂﬂh”ﬂmQﬂﬂﬂﬂﬂ’ﬂ”QQ.WORE”’Q”'UQM”H”W”’Q-‘QOQEQQ*

CMGLHC SURROUTINE SETS MODE BITS FOR 1 HC

IN MASK ACCORDING TO HC STATUS, *

*

*-uqquunq-q-nnnnﬂqpunn-mmn—pumu@nqnwnn-pgnnp-pwn--nu*

b
PSH ¥
PSH B

S e
asSL A

S LDX
BSR

MGLHC

T POSITION POSN,CMPR,
TO A=REG RIT=7
ADDR OF MASK TO SET

_RHCPCS ACDR QF MASK 1O SET
SFT MASK T0O AeRfE( BITe7

SETMSK T

DD FOR 4 RYTES OF MASK

DO FOR 4 RYTES OF MASKS

*Mwwwwvm

L At
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'
i

coo
1882
1883
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PAGE

* ‘ POUT MASK ADDR FOR STATUS IN *

1884

1885
1886

 1RA7

1888
1889
1890
1891
1892

1893

1894
1895
1896
1R97
1898
1899
1900
1901
1902
1903
1904

Fe94
F995
F997
F99A

F99C

F99E
FAO

FOA2

Foa4
F9Ah
F9AnR
F9AA
F9ac

FOAF
FOR}{

FYR3

FaBS

33
£a
CE
c1

37

c1
27

e

27
c1

59

ct
27

5

ET)

{908

1906
1907
1908
1909
1910

1911

1912
1913

1914

1915
1918

1917

1918
1919
1920
1921
1922
1923
1924
1925

1926

1927
1928
1929
1930

F9RR
FaRA
FQRC

FOBE

F9Co0
F9Cca

FQCah
FacR
FOLR
Facn

Fa9nl
Fans

FIns

Fany
F909 2
FODR

Fann

F9DF

F9E1

FQF4 |
FQEYS 1

FocE

Foca

| a4

Y SR

o

I

* XRE

G THE 6070

"DOMODE ! o o x

RO NOENT RN PRRPETONRNPOIRONE@ N ERBOMBPBT RGN TR WD R mmwm ok

__PuL B

AND B
LDX

7C

10FD

20
BEQ
CMP 8
REND

24

2R

5
37 REN
2Cc
5
30 CMP B

eF  _ BE®

1101
4 CMP

11058

CMP B

chwgﬂwuﬂm

HUPHECS
#%20

T3 I —

‘DOMODE

#%24
NOMODE

DOMODE
#%2C

- DOMODE

#%30

#DNHCS
#3$34

DOMODE

BRIF

BRIF

- ISOLATE MODE/SURMODE

BRIF BP/RCVR

RRIF BP/ALTY

ds38 T

BRIF BP/ALTR
8P/RCS

BP/CULP

21

4ac . tmep B

10
54
19
5C
15

111
40 CMP R

13

08
50
e
58
02

*
FF  DOMODE
ASR
*
0088 MB{RTN INC
o PHL X

RTS

LDA A

"DOMODE BRIF BP/CLLP
B #WRONHCS o
cMP A #8440 ‘
DOMODE BRIF CWeDN=A
LAl  #%4c - -
DOMODE BRIF CW=DN=R
cMP A #8554
nOMNDE BRIF CWwDNwl
cMP R H85C
DOMODE BRIF CA=DN»D
 HWRUPHCS S
#8490
DAMODE BRIF CW=lP=A B

DOMADE.
DOMODE
#$50
#5589
DOMODE

DOMODE  BRIF

MGLRTN

HEFF

SETMSK

CTR

CuwliP=B

CA=UP=D

SET BIT ON

CNaBag T

59

SET BIT FOR THIS HC VIA X=REG

INCR TO NEXT HWC# ]

RETURN TO ECWMG




coo 1
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947

1948 |

1949
1950

1951

3324

FIE®
F9ER
F9EQ
FIOEB .
F9EC
FOEE
FOEF
FOF 0
FIF 1

F9F2

F9F3

FOF4
FAFS
FIF e
FOFA
FOF A

JAN 27,'84

X6
96 88
16

84 80

84 07

57

57

57
A

1952

FOFC

L SR
*

MMEC
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 SET A~REG BIT=7 INTO BYTE POINTED e

TD BY X=REG

*

*.-ﬂﬂﬂﬂ.ﬂﬂﬂ.ﬂﬂM.WQWQQQQ--U-Qﬂ'ﬂ?ﬂ.ﬂﬂﬂﬂﬂ”’ﬂﬂﬂ*ﬂ--ﬁﬂﬂ”*

SETMSK

STMSK1

_AND

PSH
L.nA
TAB
AND
ASR
ASR
ASR
ARYX

- PUL

ASL
ROR

_DEC

BPL
ORA
_STA

RTS

A

A
A

v oIy kv Tl g

T ®

_#SA0

CTR

41

0,X

__JHE BIT

O - .
RETURN TO CALLER

GET HCH

"ISOLATE BIT WITHIN BYTE

_GET BYTE OFFSEST

POINT X=RESG

PUT IN CARRY

"~ SHIFT BIT TO CORRECT POSN |

YOR' INTO MASK
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1984 L L L L L T T L L L L T L T T L T T Y Ty A gy
(1955 * ECWSEQ SEQ EMERGENCY CORRIDOR WALK OPERATIONS = »
1956 LA AL E AL LA LA XA A ARl LAl XA Ll Al i Y 22 X A XYy )Y
1997 *
1958 F9FD  ECWSEQ  EnU %« PHASE e DESCRIPTINN
1959 F9FD D6 94 LDA B ECWPHZ CURQENT 0P8 PHASE
19640 FOFF C1 13 cMP B #198
1961 FAOY 2E 0A BGY  ESQERR  BRIF INVALID PHASE
1962 FAO0Z 58 dsi, A *2
1963 FAD4 CE FA10 LnX HECWTRL, PHASE ROUTINE ADDRESSES
1964 FAOQ7 3A ABX e
1965 FAOB FE 00 LnX 0, GET ROUTINE ADR
1966 FAOA AD 00 JSR 0,X DOIT
1967 FAOC 39 RIS .
1968 * S
1969 FAQOD ESQERR Enu * SEQUENCE ERROR
1970 FAQD ~ ECWST19 EQU  x ECH DONE
1971 F A0D OF SEI
1972 FAQE 20 FD BRA ECWST19 STALL TILL DMT RESTART
197% _ *
197‘1 e *-ﬂﬂ-"QﬂQ.’QR’---;ﬂ;ﬂﬂﬂﬂ‘wﬂ;.ﬂﬂﬂﬂﬂ”?,ﬂnéﬂ”ﬂﬂﬂﬂ--.ﬂ”'*‘ o
197% * EcN PHASE ROUTINE ADDRESS TABLE ‘ "
1976 ﬁ-«mwnwnmmu-wmgnnnnuunnnnwm-mnw—qununp-m-qnnqnwwpoq*
1977 e e LT e
19748 FALD ECWTBL EQU * PHASE DFSCRIPTION
978 k.
1980 FAL10 FA38 FnB "ECWSTO0 0 = SET=UP B SEC WAIT |
1981 FAl2 FA41 FNR ECWST1 1 = CMD ACULP
1982 FA14 FAaRSH Fng ECWSTR 2 = CMD BCULP
1984 FA18 FARB FDR ECWST4 4 = CMD DCULP
1985 FA1A FA98 __FpB  ECWSTS 5 = CMD CLLPS TO STOW
1986 FAIC FAAS FDR ECWSTé 6 = WAIT 7 MINUTES
1987 FALE FAAF FnR ECWSTY 7 = CMD A CWeUP TN ACULP
. 1988 FAR0 FAC2 ~ FpB ECASTA 8 = CMD R CWelUP TO BCULP
1989 FA22 FADR FnR ECWST9 9 = CMD C CwWeUP YO CCULP
1990 FA24 FAFEY FnR ECWST10 10 = CMD N CWe=UP TO NDCULP
1991 FA26 FAFA CFPB ECWST11 11 = WAIT 10 SEC & CMD CWmDNw=A
1992 FA2AR FALT FDA ECWST12 12 = CMD CW»DN=B
1993 FA2A FR3Y FnA ECWST13 13 = CMD CW=DN=C
1994 FA2C FR4R JFDA ECWST14 14 = CMD CW=DN=D
1995 FA2E FBA9 Fna ECWST15 15 » WAIT 10 SEC & CMD CLLPS 8]
1996 FAZ0 FAAS Fna ECWST1e 16 = WAIT 7 MINUTES
1997 FA32 FRY?  _F0OB ECWST17 17 = CMD CLLPS §TOW
1998 FA34 FRA9 ' Fna ~ ECWST18 18 = WAIT 11 MINS FOR STOW CMPI
1999 FA3Z&6 FAOD FDA ECWST19 19 = WAIT FOR WATCH=DOG RESETY




coo
; 2002
2003
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 EMERGENCY OQPERATIONAL PHASES *

PAGE 62

2004
2005
2006
2007
2008

FA3A
FA3R
FA3ZD
FAUO

- 2009

2010
2011

2012 F

20173
2014

2015
*

2016
2017

2019
2020
2021
2022
202%
2024
2025
2026
2027
2028
2029
2030

2018

3031

FAGL

FA44
FAUS

FAAT
FA4A

FALC
FAUF

FAR2 |

FASS
FAS7

FASA f

FASC
FASF
FAel
FAGd
FAGT
FARA

CE

DF

7C
39

W

4F

97

CE

DF
CE
30
CE
OF
CE
Co
B0
86

w7

B0
7C

39

0008

*-ngp.wﬂn',.ﬂﬂ,ﬂ-ﬂﬂ.'Qﬂ'.'ﬂ-ﬂﬂwﬂ.ﬂﬂﬂﬂﬂﬁﬂ-ﬂﬂ’””ﬂ”..ﬂ'*

ECWSTO

95

0094

FRBF

AC

10ca

BF
1115
FBCD

S el

an

1000

FT
FS1R
2¢C

108A

F3Fa

0094 ..

*

CECWST1

*

DX

8t

INC
RTS

ISR

LCLR A
STA A

48
ECWTMR

ECWPHZ

RS T77] A

HACENA

SET 8 SEC, DELAY

" ADVANCE PHASE

RETURN TO ECWSEN

SEE IF ECWTMR EXPIRED
JELSE DON'T RETURN HERE

DISABLE HAC INPUT

*wum---n--nﬂn-Q-wwwnq-awn.wnvn-q---ww-np"pnunn-nwp”w*

| ]

CMDULP

LDA A
STA A

Lox

STX
LDX

JJsR.

LDX
STX
LDX

KT .

JSR

JSR
ne

COMMAND ANY HELIOSTATS ON TARGEY ===« =

TO CULP A B C AND D *

*-qnqnmuomwuﬁ’9uwqu-wwwnwvwnoagnwvnwnwnnmnwnnwnuapn*

TEMP
HCORAAS

TXCWMSK
HACULP»1
FROM
HRAPX

MNVE
#$2C
HCMDBF
XTRACT

ECWPHZ

e

g T

# H r M D M s K PRI S Y -

REMOVE FROM CW MASKS

GET A CORR MASK
MOVE/MASK UPHCS=A TO HWCMDMSK

" MOVE FRAM ADDRESS

MOVE TO ADDRESS

“MOVE 9 BYTES
MOVE A OR 8 CULP TO CMD
BP//sCULP

ADVANCE PHASE

T RETURN TO ECWOPS




coo
2033

" FAT6

3 FA80

FA90

> FA9%
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*

+ FA6R CE 10CB ECWST2

DF &F
CE 1119
BD FBCD

CE 1010
20 DA

FAGE
FAT0
FAT3S

FA79
*

FA78 CE 10C8 ECWST3

FATE DF 8F

FAR3 8D FBCD

FARG CE 1046

FAB89 20 CA
*

CE 10CB ECWST4

FABB
FABE

FA93% BD FRCD

FAQ9 20 RA
*

FA9R

B _FAA4 38

2 FAAS

L FAAA

BD FRAOD
7C 0094

FA9E
FAMY
e

FAAS FCWSTH
FAAS ECNST16
MLE I

DF 95

7C 0094
BLR

FAAS

FAAD

CE 1110

CE 1053

CE 108A ELWSTS

MMC

LhX

M6801/M6B03 MPU ASSEMBLER

#HCMDMSK

STX
LDX
JSR

LDX
RRA

STX

Lox

JSR
LNX

LDX

ST
LDX

JSR
L0X

LoX

_BRA

 TEMP

~ HCORADS

#CORABS
_TXCWMSK

#BCULP=1

CMDULP
 #HCMDMSK

TEMP
#CORACS

- TXCWMSK

HCCULP=~1

_cMbuke

#HCMDMSK
_TEMP —
TXCWMSK
#OCULP=1

SELECT UPHCS~B

SET CULP COMMAND

MOVE/MASK UPHCS=B TO HCMDMSK

BRA

LOX

CMDIjLP

#HCMDAF

JsR
ING

RTS

DNZsSTO
ECWPHZ

COMMAND DNHCS TO STOW |

ADVANCE PHASE
RETURN TO ECWSER _

EQu
EQU

s

STX
NG

L
*

TP I

_ ECWPHT

ECWTMR

SET 7 MIN, DELAY
ADVANCE PHASE

S “RETURN 70 ECWSER




l"

coo
2067

2068

2069
2070

L2071

2072
2073
2074
2075
2076

2077

2078
2079

2080

2081
2082

2083

20R4
2085

2086

2087
20A88

2089

2090
2091

- 2092

2093
2094

2095

2094

13:24
FAAE

FAB4
FARGA

FARC
FARF
FAC2
FACS
FACY

FACA
FACD

FAD3Z

FADA
FADB

FAEL

FAET
FAES

FAEF
FAF?2
FAFA
FAFT

FARY

FAB9

FADO

FAD®

FADE

FAE4

FARC

JAN 27,'84

BD FRBA8F

DF 8F
CE 1115

CE 1003
TE FASS

CE 10C8
NF 8F

CE 1119

3D FRF1
CE 1010

CE 1o0C8
DF 8F

cetis

BN FRF1
TE FASS
DF 8F

CE 1121

CE 000A
nF 95

CE 10C8

ECWST?

BD FRF)

o
ECWsTA

TE FASS

*
ECWST9

CE 1046

*

8n FAF1

CE 1953

7E FASS

MMC
JSR

o LDX

STX
LDX
- _J8R
LDX
JMP

Lnx

STX

JSR
LnX

LDX

CSTYX.

LDX
JSR

JMP

CE 10C8 FCWST10 LDX

STX
LDX

LnX
S$TX
o LoX
mp

CKTMOT
#HCMDMSK

M6R01/MER03 MPLI ASSEMBLER

PAGE 64

JIMP

Lox

TEMP
HCORAAS

_TXUPMSK

HACULP=1
CMDULP

HHCMOMSK

TEMP

TXUPMSK
HABCULP=]

#HCMDMSK
TEMP

#CORACS

TXUPMSK
HCCULP=1

cCMDULP

_#CORARS

ISR

_HDCULP=1

HCORADS

#10
ECWTMR

CMDULP

JCMOULP

TXUPMSK




oo
2098
2099
2100
2101
2102
2103
2104
2105

13:24

FAFA

EAFD

FBOO
FROZ
FBOG
FROSA
FAOR

2106

2107
2108

5165

2110
2111

ETer s

2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123

FBOE
FB10
FR13
FB16

FRILA

FBLD

FB20
FR22
FRB‘S

Faea

FRR2A BD F4SF

FETT

JAN 27,

BD

CE

BD
CE
nF
CE

80

86
B
7C
39

B

BD

-

nF
CE

an

a6

FBAF
1084
FRBA

‘a4
*

ECWST1Y

OOQB,, -

8F
1115

FRCD.

11
FUSF

1084

FRBA
0098
8F

1119

13

FR2D 7C 0094

FR30

39

o064

*

EEWETIE

w*

Fach T

JRYS

PAGE

SEE IF ECWTMR EXPIRED

CMPR,

CMPR

~RETURN TO ECWSER

MMC  MARO1/MAR0DZ MPI) ASSEMBLER

JSR CKTMOT

LDX T HHCMDAF

JSR DLTNPCS DELETE HCS W/0 POSN,

- LDX _HHACIBF+2  POINT TO CW SELECT MASK
STX TEMP IN HAC INPUT RUFFER
LDX HCORAAS
JSR TXCWMSK MOVE/MASK UPHCS=A TO HAC

” " INPYUT BUFFER
LDA #$114 MAKE CW A COMMAND BYTE
JSR _CMDCW COMMAND CW=A START
INC ECWPHZ ~ ADVANCE PHASE
RTS RETURN T0O ECWSER

1.DX "HHCMDRF o
JSR DLTNPCS DELETE HC'S W/0 POSN,

... FROM COMMAND MASKS
LnX HHACIRF +2 B
STX TEMP IN HAC INPUT RUFFER
DX  #CORARS SET SELECT CW B HC'S
JSR TXCWMSK ~ MOVE/MASK

INPUT BUFFER

CLDA A 4813 MAKE CWeB COMMAND BYTE
JsR TeMDPEN T COMMAND CwW=B START
INC ECWPHZ ADVANCE PHASE

POINT TO CW SELECT MASK

UPeR HES TO HAC



Tt

FRaB

39

By T

‘ CO0 13:24 JAN 27,'84 MMC  MHR01/MHABR03 MPLl ASSEMBLER PAGE 66
? 2125 *
. 2126 FB31 CE 108BA FCWST13 L.NX #HCMDBF
g 2127 FB34 BD FRBSA JSR DLTNPCS DELETE HCS wW/0 POSN, CMPR,
. 2128 FR3I7 CE 0098 LDX 4HACIBF+2  PNINT TO CW SELECT MASK
o 2129 FR3IA DF 8F SsTX  TEMP IN HAC INPUT RUFFER
2130 FR3IC CE 1110 LDX #CORACS SET SELECT UP=C HCS
2131 F33F RN FRBCD JSR TXCWMSK MOVE/MASK UPHCS=C TO HAC
213 ™ ... INPUT BUFFER
2133 FR42 Bk 15 LPNA #8515 MAKE CW C COMMAND BYTE
2134 FR4U RD FUSF JSR CMDCW COMMAND Cw=C START
2135 FB47 7C 0094 CINC ECWPHZ ~ ADVANCE PHASE
2136 FR4A 39 RTS RETURN TO ECWSER
°137 "
2138 FR4R CF 108A FCWAST14 LOX #HWCMDBF
2139 FRA4E AN 68 ASR DLTNPCS DELETE HC'S W/0 PNSN, CMPR
2140 * FROM COMMAND MASKS
2141 FBS0 CE 009R LbX  #4HACIBFe2 POINT 7O Cw SELECT MASK
2142 FRSY DF BF STX TEMP IN HAC TNPUT RUFFER
2143 FRS5S CE 1121 L.DX #CORANS SET SELECT CW N HC'S
2144 FBS8 BD FRCD _JSR  TXCWMSK  MOVE/MASK UP=D HCS TO HAC
2145 * INPUT BUFFER
2146 FBSR 86 17 LDA #517 MAKE CWeD COMMAND BYTE
,‘,‘2147,,4%50 BD F45F ~JSR  CMDCW ~ COMMAND CwW=D START
2148 FRAO CE 000A Lnx #10 SET COUNT OF 10 -
2149 FRA3 NF 95 STX ECWTMR TO INSURF HC START MOVING
2150 FB65 7C 0094 ~  INC ECWPHZ ~ ADVANCE PHASE

- RETURN TO ECWSED




P
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2153 * ‘
2154 FRe9 RD FRBF ECWST1S5 JSR CCKTMOTY RTN IF 10 SEC WAIT EXPIRED
2155 FRAC CE 1084 LDX HHCMDBF
215856 FR&F 8D 47 BSR DLTNPCS DELETE HCS W/0 POSN CMPR
.eszsr o o e e ... FROM COMMAND MASKS
2158 FRT1 8N 2% ASR WR2STO COMMAND CLLP HCS TO STOW
2159 *
2160 FA73 7C 0094 INC  ECWPHZ ~ ADVANCE PHASE ,
2161 FBT76 39 RTS RETIUURN TO ECWSEN
2162 *
2163 FB77 A0 16  ECWST1? BSR  CKTMOT ~ CHECK IF ECWTMR EXPIRED
2164 * ELSE DON'T RETURN HERE
2165 FB79 CE 108A LDX HHCMDRF
2166 FB7C 8D 3A ~~ BSR  DLTNPCS =~ DELETE HCS W/D POSN CMPR
2167 * FROM COMMAND MASKS
2168 FRTE 8D 18 BSR WR2STQ COMMAND CLLP HECS TO STOW
2169 FRAO 7C 0094 - INC _ECWPHZ ADVANCE PHASE
2170 FRAZ CE 0294 LhX HH60 . 11 MINS,
2171 FRAe DF 95 STX ECWNTMR ALLOW TIME TO STOW
_.2172 FB8aR 39 B RT3 RETURN TO ECWSED
2173 *
2174 FRR9 AN 04 ECWST18 BSR CKTMOT CHECK T FCWTMR EXPIRED
2175 - . ELSE NON'T RETURN HERE
2176 FRBRB 7C 0094 INC ECWPHZ ADVANCE PHASE
2177 FBBE 39 RTS RETURN T0O ECWSEN




2180

2189

2192

2198

2201

2204

2216

coo
2179

13:24

2181
2182
218%
2184
218%
2186
2187
2188

FR92
FB94
FR9A
FB97

2190
2191

FA9A
FRAC

2193
2194
2195

FBAND
FRA2

FBBF
FB91 09

FR9S F

FBIOE E

JAN 27,'84

2196
2197

FRA4

FRAGL |
FRAS F

CTMOT

_WR28TO

MMC

M6BO1/M6BRO3 MPU ASSEMBLER

PAGE

P PR R PR PRSP U NG ERRRNEPE RO AR RNOATRRERRARRREBAn R

*  ECWSEN SUBROUTINES

*

AP U NP EIRANORENRRRRBREPRNPTERPEROTRANRBIRTR DO R® S DN

CKTMOT LOX

CDEX

BER
STX

PUL.

RTS
*

STD
L.DD

.81
*

L.DA
STA
Lnn
STD

DN2STO

2199
2200

FBAA
FBAC
FBAD

2202
2207%

FRAE
Fas0

2208
2206
2207
2208
2209

FRBA
FRAA?
FRAR
FRRO

2210

FRAR
Fann
FRBRF
FRC1
FRC3
FBCS
FRN7
FACca
FBL9

R211
2212
2213
2214
2215

2217
2218
2219
2220

2221 FACH

2222 FBCC

-1

an F3FR

%9

it
Ce FC

Y5 -l

A4 73
A7 73

iR FET T

A4 78

A7 78
08 -

5C

28 FO

38

™

) STD
CLR
e CLR

STD
L.NA

IR D0 R

JSR
RTS
*
DLTNRPCS
L.DA
* L
NLTNPL
AND
STA
L.DA
AND
T
NG
B4l

PUL

PSH

LNA

STA

LnD

A
A

_Lodb

3

(P> > p >

ECWTMR

TMOTY
ECWTMR

(SP+¢)

877,X
$7D,X%

#3878
$00,X

J81B,Xx

$79,x

RETURN TO ECWSTX SUBR,

FORCE RETURN TO ECWSENR

WRONHCS
DNHCS
WRONHCS+?2
ONHCS+2

STOW COMMAND
HCMNBF

68

$77,X
$3E,X

$79,X

$40,X

DNHCS MASK
HCMDMSK

$42,X
#3EO

$44,X

XTRACT

Hey

873,X
873,X

$7R,X

CDLTNPL

mw$§#;x,,,w,,,

RS Tt S

CMDAZ

CMDEL

" REMOVE FROM CW MASKS

DO FOUR TIMES

HCPCS MASK
UPHCY MASK

HCPCS MASK
WRDNHES MASK

BTB,x

DO 4 BYTE MASK

RYS




Co0 13:24
2224 FACD
2225 FBDO
2226 FRD2
2227 FBD3
2228 FBDG

 P229 FADA

2230 FRADQ9
22%1 FBNDC

22%2 FADE

2233 FBDF
2234 FRE2

223% FRFY4

2236 FBES
2237 FRE?

5538 FRES

2239 FREA
2240 FAREC

2241 FRED

2242 FBEE

2243 FBFO

Sada

JAN 27,'R4
Be 10FD TXCWMSK

Al

0o

¥

B6
A4

6"

Rb
Ad
36
B6
AY
36
cé
DE
32
A7
09

2R

39

10FE
01

10FF

02

1100

B

MMC

LDA
AND

“peH

LLDA
ARND

LDA
AND

PgQH

0

Fr

8F

03

g e

Fo9

TXCWLOOP

LDA
AND
PSH
LOA
LOX

TR

STA
DEX

INE

BMI

TP PBPDDD>DD DB B

-

fa o}

RIS

MBBO1/MER0T MPI} ASSEMBLER PAGE 69

UPHCS
o 0ex

UPHCS+1
X

UPHCS+2
20X

UPHCS+3
-T2 0

Hed

TEMP

>

30X

TXCWLOOP

WHERE RESULT G0ES

LAST BYTE FIRST

DO FOR 4 RYTE MASK




: CO0 13224 JAN 27,84 MMC MhB01/M6R03 MPU ASSEMBLER PAGE 70
i 2246 FAFY B6 1111 TXUPMSK LDA A WRUPHCS
. 2247 FBF4 A4 00 __aND A 0,X )
/e 2248 FRFe 36 PSH A .
. 2249 FRFT B6 1112 LDA A WRUPHCS+1
2250 FBFA A4 0y AND A 1,X .
2251 FRFC 36 PSH A
2252 FRFD R6 1113 LDA A WRIIPHCS+2
2293 FCOO a4 02  AND A 2 X
2254 FCO02 364 PSH A
2255 FCO% Re 1114 LDA A WRUPHES+3
2256 FCO6 A4 03  AND A 3,X
2257 FCOR 36 P3H A
2258 FCO09 C6 FC LhA B Hwl)
P259 FCOR DE AF  LDX  TEMP  WHERE RESULY GOES =
2260 FCOD 32 TXUPLOOP PUL A
2261 FCOF A7 0% STA A 3,X LAST BYTE FIRST
2262 FC10 09  DEX .
2263 FC11 SC INC &
2264 FC12 2B F9 RMT TXUPLOOP DO FOR 4 RYTE MASK
2265 FCt4 39 RYS
2266 END
*SYMROL TABRLF
ACLLP  1D1A ACRST  FOCT7 ACULP 1004 ACWFLG 1039 ACWHC FTe8
+ ACWMSK 1094 ACWTX 1098 ACWTY 1098 ACWTZ 109F ADELTA 1030
1._, AHACSR /000 ALTBUS 1002 BADHCS 110D BCLLP 1027 BCULP  10%1
3 REWFLG 1046  RCWHC F778 AEWMSK 10A1 BCWTX 10A5 BCWTY 10A8
RCWT 2 10AR  RDELTA 1030 BHACSR 3000 B8PX 1000 BPY 10n3
~BPZ  10DA  RUSTMR 1125 BUSWAP  F1s0 BUSW1  F180 BuUSW2  F17F
cCLLP 105D CCULP 1047 CCWFLG 107C CCWHC F785 CCWMOV  FA4SA
CCWMSK 10AF CCATY 1082 CCWTY 1085 CCwWT2Z 1089 COELTA 1073
CKCKSM  F2D3  CKCWA F73A CKDELTAB F812 CKDELTCD FB83 CKDANDAB F8ZE
"CKDNNDCD FRAF  CKDTMR FNOF CKHFN F2C0 CKSVIM  FIF7 CKTMOT FBARF
CKUPNDAR FARZZ CKUPKNDECN FRAA4 CKAAH F7CDh CKAWC F71DF CKNWD FTF7

CLRCRM  Fh76 CLRMSK  F93C CMARFN  F4B8 CMCWNAD  F478  CMCwWBD  FAaAq
CMCWRL FARE CMCALD a0 CMCWCU F4RA  CMCWDD Fa4Frc CMCWDU F4ER

CMCWER F812 CMNDAF FEEe CMDAZ 10CC CMNBP FICT CMDRPQ FICA
cMOCMD  F39A  CMDCMDY1  F3AD CMDCW  F4SF  CMDEL 10CE  CMDERR  F259
CMDHCIN F331 CMDIN F213 CMDINT FS2F CMDIRTN F267 CMOT F1Eq
cCMDS 1 F378 CMDS4 FRa2 CMDULP FASS COMASK 0091 CORAAS 1115
'CORARS 1119 CORACS 111D CORADS 1121 CORAS = FS58F CRLNOP = FeA7
CRMASK 10DBR  CRMONE F&GER CRRA1Q FoR6 CRRWZ FABE (SR 0000
CTR 00BB CWCALC FTRS CWCENDAB F81E CWCENDCD F8B8F CWDNAR FAR0
CWDNCD  FR91 CWINLE  FAOB CASTNPAB FB828 CWSTORPCD F899 CWTYPE 0097
CWUPAR FA18 CWUPCD FARS DCLLP 106A DCULP 1054 DCWFLG 1089
DCWHE F792 DCWAMSK 10BR  DECWTYX {ORF DCwWtTY 10C2 DCwTZ 10CS
DDELTA 1080 DNONLPAR FAGR DONLPCD FADC DELTDNAB F86e DELTODNCD FaD7

" DELTUPAB FAR49 DELTUPCD FBBA DLTNPCS FABE DLTNPL  FRBR DLYTMR 0081
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DNHCS 1101 DN2STO  FBAD DOHCOP  F293 DNOMODE  F90D DUPLPAB FBA4E
DUPLPCD FBBF ECWFLG 0093 ECWHI  F299 ECWMG F907 ECWOPS  FBF4

" ECWPHZ 0094 ECWSEQ FOFD ECWSTD F293 ECWSTO FAZ8 ECWSTH FA41
ECWST10 FAE4 FECWSTI1 FAFA ECWST12 FB17 ECWSTI3 FR31 ECWSTI4 FB4UB
ECWST15 FR69 FECWST1es FAAS ECWST17 FB77 ECWSTI8 FBB9 ECWSTI9 FAOD |

"ECWST2  FAGKB ECWST3 FATB ECWST4 FABB ECWSTS FA9R ECWST6  FAAS
ECWSTT FAAF ECWSTSA FAC2 ECWSTS FAD3 ECWTBL FA1I0 FECWTMR 0095

ESQERR ~ FAOD FROM 008D GET2ND  F2B9 GODNA ~ F487 GODNAtL  F48A
G0DNB FUB3 GODNBY FA4Re GODNC F4NDF GODNCH F4E? GODND FS08
GODND1 FS0E GOUPA Far1 GOUPAL Far4 GOUPB Fagp GOUPB1 FUAO
GOUPC ~ F4C9 GOUPC1  FACC GOUPD  F4FS GOUPDY  FAF8 HACDUN  FODA
" HACENA  O00BC HACIRF 0099 HACIN FOFA HACIOI FOBS MACIP FOCC
HACIST 0089 HACI FOC1 HACKSM F118 HACOP FOD1 HACOUT F104
HACRD ~~ F142 HACSTAT 1009 HACART  F11D HACWTH F135 HACWT2 F139
HAINST FOFC HCIBUF 0099 HCINST FOa2 HCIN FO2C HCIOI FO1F
HCIST 0088 HCMDRF 1084 HCMDMSK 10C8 HCOCKS FOSD HCOCRR FoTF
__HCODUN  FO0&Kh HCOPOL  FAEQ HCOPS F603 HCOSSC  F615 HCOUT ~ FO4A |
HCOXIT FO062 HCPCS 1109 HCPERR F750 HCPGOOD F756 HCPLP F703
HCPWAT FT07 HCRD FO72 HCRVRS FSF2 HCWATY FOAC HCWAT?2 FORO
_HCWRT  F093 HFCINZ  F18C HFCMRTN 10F9 HFCRAM 1000 HFCSTK  0OFF
HFMODE 10FA  HFSTAT 10F7 ICLAB FR4E ICLCD FS7S ICUAB FSIF
fcucn FS6R IDLE FLEF IDTAB F558 IDTCD FS82 INZERR FSCE
INZMOV ~ FSA9 INZMV3Z  FSCA  INZPHZ 0092 INZ00 F191 JOCKSM 0086
T10ERR F2S5C I0TA 0083 10TC 0085 TOTMR 0080 JTOWAIT 0087
JCMDY Fe6d JCRTN FY3FE KILLSR FU1E LENTAB F2EC MG1HC F9an
_MGIRTN  F9E1 MOVCWA  F62A MOVCWB  F637 MOVCWC Feda2 MOVCWD  Fé4D
MOVE FS1R MSKBIT F7AX MSKLP1 FOOD MSKLPP? F9aD MVLNOP F522
MYMSK FeS2 NGRPO FoL7 NGBRPY FoD0 NGRP2 = F&D9 NGRP3 FoE2
NOECHW FO01 NOHCWW  F7AY1  NOSUN F2AR NOTINZ  F30C NOTSTAT F32F
NOTSTE ~ F336  NOTSUN  F318 —NRMHT ~ FaFe ~NEMSTG — Fass ~OKCMD =~ Figg
PCKILL F79R POL1IHC F71A4 PRIRUS 1000 PIDATA 0002 P1DD 0000
P2DATA 0003 P20DD 0001 PRWATY F7%0 P3CSR 000F P3ADATA 0006
B30D T O00E PUDATA 6607 ~BI66 - " 5088 RANER 001G FoH R 11T
REENTR FP2F RFENTRY F244 REENTR2 FR4D REENTR3I F28%% RSTHI F299
RSTSTO F26F RSTSTS FRTC RVRS3 FSNE RVRSY FSDC SCREEN F765
 SETMSK FO9EA SINCSR 0011  STORDR 0012 SIORMR 0010 SIOTDR 001%
SPNUM NOBA SPOLRBF 0092  SSCNCW Faad STALL FS3n  STKLIM 00RC
STMSK1 F9F4 STOPCWAB FR2A STOPCWCD F89R  STXTL Fa4o STXT FURE
CSUNTMR 70082  8&X 7 T 108AR sy 108E SZ 109y THAR 0001
TEMP 00RF TICHI 000N  TICLO 000E  TMOT FR97 THMRCSR 0008
TMRHI 0009 TMRLO noo0A TNC FOOO0 TOCHI 0008 TOCLO 0oocC
TOF  FO17 TXCALONP FRE9Q TXCWMSK FBCD TXUPLOOP FCOD TXUPMSK FAF1
UPHCS 10FD  VALCMD F2AF WATBUS F187 WATONE F182 WDTRST Faca
WRONHCS 1105 WRUPHCS 1111 WR2STO FB9B XFRSUN F342 XITOC FO16
ATRAET - EIFEXTILR . F400 VEaSUN T ESIE -

*NO UNDEFINEND SYMROLS

TTaNO ERROR LINES




: oo

. LINE

123
371

13:24 JAN 27,'84

120

127

1457

T

_ACWYX

_ACLLP

ACWMSK

SYMBOL
ACRST 366

ACULP 1005

ACWFLG

ACWHE

ACWTY

948

992

1130

1266

1003

ACWTZ

ADELTA

CALTBUS

_mgéwq§EWMka%”

RADHES

 BCWTX

AHACSR

RCLLP 1019
BCWFLG

REWHE

e 7Y S

BRCWTY

Caewrz

_BOELTA

RHACSR 521

1142

CaRs

1466

MMC

- 994 1136

1523

M6e801/M6R03

MPL ASSEMBLER

PAGE

72

'REFERENCED ON LINE(S)

2022 2072

CREULP T 1030 1535 3038

1028

ase
iRg sas R
885
gy
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DEF ON

REFERENCED 0ON LINE(S)

. CUINE syMROL

167  BPX

168 RPY

888 1290

R TS A

207 AUSTMR

482 RUSWAP

46 RUSHI

497 BUSW2 ¢

133 cCCLLP

R T 1 R

541 630

652 AHA

2024

634

EeET T

494 |

1044 1154

1055 1148

137 cewRe

1471 COWMC

983  ccwMay

156 CLCWMSK

1587 CCWTX

996 1007 1

1548

2045 2086

[ e e

127R 147%

1042 1053

R i ]
159 CCwWTZ -

136 CDELTA

726 CKCxSM

1521 CKCAA

1580 CKDELTAR

1666  CKDELTCH

1609 CKDNNDASB

1695 CKDNNDCD

- 236 CKDTMR

1140

CpE T

1527 15%7

st o

1677

233

CiEEgTIS6s T




i
i

‘ LINE

Co0 13324 JAN

_DEF ON

27,84 MMC  M6801/M6803 MPY ASSEMBLER

7

710

57%

2182
1602

16838

Tt

1546

1562

St

1813

1032

-G48

ﬁ¢|| 1023

1012
1048
1037

1073

1062

1084

89%

A0

T o
817

SYMBOL

CKHEN

CKSVTM

KMo

CXUPNDA

CKUPNDC

CKWAC

T T B

REFERENFED NN LINE(S)

B 1585
D 1671
1522 1529

1534 1539

CKWAD 1547 1558

CLRCRM 1300 - o
CLRMSK 1806 ) -
CMABFN tnae 1057 1071 1082

FEEWAD SRR B -
CMCwRD 1013 )
CMCWBY 999

CMCACD  103A ”

CMCACY 1024

cHCwnn 1063

CMCADI} 1049 i -
CMCAER 1074

CMDAE RRS

PTTY R

CMDBRP 860 ; B
cMDBRP2 984

2010 2067 2099 2154 2163 2174




13:24

MR T

_CMDEL

CEMBHETN T

_EMDIN S

~CMDIRTN 6

T Y — PR

CRORAES T

T CORADS

CERWASK

EMbT

eMbuLe

CRNMONE

R CTTT B—

JAN 27,'84

MMC

SYMBOL

CMDCMD 733

cMDCMD Y 857

CMDERR A37%

CMDINT 78

cMDS 1 77

COMASK

CORARS 2036

CORACS 2043

CORAS

CrRLOOP 1370

YRR

CRRW! 13148

1322

’LT

1168

2050

1327

2108

763

REFERENCEND ON LINE(S)

Sysy aiza sty

781

678

640

2046

2077

2084

“1¥%E

2020

2091

13%0

691

M&B801/MpR0OY MPU ASSEMBLER

785 1246 1575 1758 1763

2053 2073 2080 2087 2096

FEFO I Gy T T

entr

213%0

Sigy

1se

1358 1359 1362 1363 1366 1367
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.. DEF _ON

%i., LINE

Tt

93

1817

1586

1672

1675

1573

1680

oa

1669

T

132

YR

160
161

e

163

134

1589

1594

SYMBOL

CACALC

CNCENDAR

 CWNCENDCD

CWwnNCD

CHTYPE T e

CWUPAR

cwurLon

T

NEuLe

NOWFLG

DCWHC

DCWMsK

NCWTX

CREWEE T T

pewtZ

DDELTA

CWDNAB

. 363

577

1332

1732
631

1592

1582

166A

STIT

1584

1670

1080

1282

1067

1069

REFERENCED ON LINE(S)

37¢
594

1369
1743

1678

1563

1674

T TS T

1564

[i72

L4590

MMC  M6801/M6803 MPU

ASSEMBLER

PAGE 76

388 449 451 459

473

47%

1389 1400 1623 1634

1802 1850 1866 1928

TR T T

1646 1657

1938

1709 1720

489 492

2052 209%

1478

1078
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o DEFCON
’ LINE  syMmaoL REFERENCED 0N LINE(S)

1648 DDNLPAB 1658

1734 DONLPCD 1744 .
1643 DELTONAB  15R9 B
1729 DELTONCD 1675

1620 NELTPAR 1583

1706  DELTUPCD 1Ak
2208 DLTNPCS 2101 2113 2127 2139 2156 2166

2211 DLTNPL 2219

80  DLYTMR 236 239 501 503 1314 1317 1320 1321 1393 1394

196 DNWES 1800

2194

o

N2STO 2056

OHCOP 665

3

CETT

@ 1°3°5 POMODE 1890 1892 1894 1896 1898 1902 1906 1908 1910 1912
@ 1035 DOMODE 1890 1892 1894 1896 1898 1902 1906 1908 1910 1912 |

1625 DUPLPAB 1635
1711 DUPLPCD 1721
T A
681 ECWHI 828
1768  ECWMG 1755

TSR EEWORE T B

100 ECWPHZ 1762 1959 2007 2030 2057 2064 2109 2122 2135 2150
' 2160 2169 2176

1958 ECWSER  17%6
672  ECASTO 618

5005 EEWSTO  yemaT T
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__DEF ON_

MMC

M6801/M6803 MPU ASSEMBLER

“‘ LINE

2010

2089

2099

2112

2126

2061

1970

2041

2048

3gEgT

2060

2067

2138

2154

2163

Letra

aeRE

SYMABDL,

ECWSTL

ECWST10

FCWST13

ECWST14

ECWST16

ECWST19

FCWSTR

ECWSTY

ECWSTT?

ECWSTA T

ECWST9

ECWTRBEL

ECWTMR

FROM

CecWsTIl

ECWST1e

ECWSTIS

ECUSTIT

ECWST18

EEWETE T

ECwsTe 1

ESQERR

REFERENCEND ON LINE(S)

1981

1990
Y
1992

1993%

1994

199

1996

EEF T

1998

1972 1999

1§83

1943

FCWsTE T 19R%

19ARA4
1989

1947

1961

BS3

5006 2063 2094 2149 2171 2182 2185 e e e

AAN 1102 1109 1121 1173 1262 1291 2023
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DEF _ON

5iii" LINE SYMAOL  REFERENCED oN LINE(S) S
704 GET2ND 700 o ]
1008 GODNA 1002
1006 GOONAT 1004
1030 GOONB 1027 ,
1031 GONNBY 1029

I ERE T EGRNE T gEE T T
1056 GODNCY 0S54

1080 GODND 1077

1081 GODND 1079
994 GOUPA ) 991 B § .

995 GOUPAL 993

@ 00 st vea
N 1068  GOURC 1011
e o N
1069 GOUPD 1066 o
1079 GALPRND Y 1064
S o -
94 WACENA 549 565 2013 o

106  HACIBF 465 682 699 704 730 754 792 794 796 798
. _B0O 802 A04 827 850 A83 AB5 1119 2102 2115
2128 2141 |

395 MACIN - 376

361 HACTIOIX 218
RTETRAETR T ReR S
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_DEF ON R ]

P

. LINE  SYMBOL  REFERENCED ON LINE(S)

' 90  WACIST 397 398 470 %95 .
367 HACI 364

430 WACKSM 420

379 Wacop 370
415 HACOUT 331

42  HACRD 567

175 HACSTAT 813 837 838 B840 1387 1390

439 HACWRT R1S 842

454 HACWTY 455

456  HACWT2  ABST

408 HAINST 401

'fﬁ?wwwgafﬁﬁfm“wMMH%TEWIESE‘iﬁiﬁwidﬁfwfhﬁgbiﬁﬁémfﬁgjwlaégmwwwm e e e

267 HC TN 258

SR TTHRYOT TR T T T s

89 HCIST 267 268 323 1325 1424

144 HCMDBF 551 865 B82 A97 910 951 1254 1770 2028 205%
2100 2112 2126 2138 2155 2165

164  HCMDMSK 849 8BB4 A8A 901 1261 2018 2034 2041 2048 2068
2075 2082 2083

296 HCOCKS 288

1312 HCOCRR 1242
303 HCODUN 2A7

1376  HCOPOL 1243
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S BEE ON
. LINE  SYMBOL  REFERENCED ON LINE(S)

1233 HCOPS - 628
1253  HCOSSC 1240
PAS  HCOUT 261

300 HEOXIT 295

198  HCPCS 1879
E%6 T WEBERE T T 1d36 14381481 o -
1440 HCPGOND 1435 R .
1392  HCPLP 1401
—EFE T HERRET T RGE e I -
_314 HCRD . 1318 1418 ] ~
1224  HCRVRS 1239 1241
350  HCWAT1I 381 o
352 HCWave ~  3%%
334 HCWRT 1256 1414
8510 HWFCINZ 217 219 220 221 -
190 HFOMRTW 545 /36 685 758 782 817 -

115 HFCRAM 511 1296
e REESTRC T gy e
192 MFMODE 584 603 667 689
189 HFSTAT 544 438 639 656 B18 820 986 1085 1086 1169

1172 1181 1182 1184 1185 1194 1197 1285 1287 1455
T 1518 1597 1598 1683 1684

. A134 TCLAB 1128
1152  ICLED 1147

1127 ICUAR 1124
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N DEF ON -

' LINE SYMBNL  REFERENCED NN LINE(S) -
| | 1146  TCUCD 114%1 S i} R
568 IDLFE Shh 574 612 644
e EYIE 1% ]
1158 IDTCO 1153
1194  INZERR 1167 1178
CULTT INZMAV T 1133 1139 1145 11s1 1157 1163
1191 INZMV3 11 _
98  INZPHZ 658 778 1129 1166 1177 1179 1199
T .
86 I0CKSM 278 279 291 292 297 321 339 408 409 423 -

424 431 445 468 726 1430
(637 IDERR 89T KO0

84 I0TA 255 277 294 319 337 396 406 417 426 443

?q|’ 466 e

85 Imnrc 271 280 286 301 317 334 379 400 410 419

Ma2  4k4 739 1329 1427

79 I0TMR P32 235 275 305 352 386 404 456 571 1417
LR

87 TOWATIT 269 308 322 240 350 389 399 ade 454 469
SLLEN L S

640 JCMDT 643

, "7R4  JCRIN TR0 7AT 772 174 1776 B

© 935 KILLss 867 ses 900 ] )

g; T45 ILENTAR 73%

Ef”’“ 1874  MGBIHE  1A37 1839 1841 1843 : -

© 1928 weiRTN. 1923 o

e o o




N,
e

i

coo

__ DEF _ON_

LINE

13:24 JAN 27,84

MOVERE

_Movewo

MSKLPY

_MovCwA

TMSKBIT

MMC

MBR01/Mp803% MPII ASSEMBLER

71

MOVCWR

MOVE

MSKLP2

MVLOOP

MYMSK

T )

NGRR2

NOHCWW

TSN T

NGRPO

NGRPR

NOKIHN

REFING T

NOTSTAT
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\ . ) Department of Energy.

San F . o it Offi Reply to:
ancisco erations IC

23 B P © DOE Site Office
1333 Broadway ]

: . Post Office Box 366
Oakland, California 94612 Daggett, CA 92327
Mr. Melvin T. Frohardt
Martin Marietta Aerospace -
Post Office Box 179 DEG 0 6 1983
Denver, CO 80201
Subj.: Closeout Actions on Martin Marietta Contracts with DOE San Francisco

Operations Office
Dear Mel:

Nearly six months ago, I requested your assistance in finalizina patent clear-
ance on a number of the documents from the Collector Phase I and Phase II con-
tracts which we wish to enter into the DOE Technical Information Center system.
Thus far, I have not had any response to this reauest. Ve are about to issue

the bibliography developed by Burns & McDonnell under the EPRI-funded "Lessons
Learned and Project Documentation” study (I assume you have received a copy of

Vol. 1, "Lessons Learned" - if not, let me know and I will send you one), and we
and TIC anticipate a substantial number of requests for key documents, including
yours. -

In addition, SAN Contracts Closeout (Sonia Jackson) advises me that several of
the final documents needed to complete closeout (and release final payment of
withheld funds), %% as yet lacking, not only on the above two contracts, but
also on the-old Preliminary Design contract. 1 would greatly appreciate your
assistance (or your guidance as to who can assist us) in getting this wrapped
up and off both of our desks. To recapitulate (adding the items needed by SAN)
for the three contracts:

DE-AC03-76ET20422 (01d Contract -1110), Central Receiver System Prel. Design:

o A "Final Invoice", to be submitted to Sonia Jackson, with cop&rto me;

o "Contractors Assianment of Refunds and Rebates", to Sonia;

o "Contractors Release", to Sonia; _

o "Contractor Request for Patent Clearance" (send to me, only), for:
- MCR-77-161, "System Safety Design Criteria for Central Receiver...System",
- MCR-77-162, "System Safety Program Requirements for Solar Thermal Systems".

(These were done under an extension to the Preliminary Design contract, and
are valuable background documents.)

. DE-AC03-78ET21007 Collector System, Phase I:
o "Final Invoice", to Sonia, copy to me;

o "Assignment of Funds and Rebates", to Sonia;




Mel Frohardt | " Page 2
o "Contractors Release", to Sonig;
o "Contractor Request for Patent Clearance", to me, for:
. ) - ~MCR-78-1323, "10-MWe Solar Thermal Pilot Plant Conceptual Design Review";
‘ ’ - MTR-78-1330, "10-MWe Solar Thermal Pilot Plant Preliminary Design Review";
- MCR-79-1302, "10-MWe Solar Thermal Pilot Plant Final Design.Review (2 Vols.)";
- 40-0-500-4P, “10;MWe Solar Thermal Pilot Plant Phase 11 0&M Equipment";
- 40-0-500-6P, "10-MWe Solar Thermal Pilot Plant Phase 1I Planning."

-

DE-AC03-80SF10539, Collector System Phase II
o "Final Invoice", to Sonia, copy to me;
o "Assignment of Funds and Rebates", to Sonia; .
() "Contractofs Release"”, to Sonia;
o "Contractor Request for Patent Clearance", to me, for:
- MCR-79-1352B3 "Quality Assurance Plan for 10-MWe Phase II Collector..";
- MCR-80-1304, "10-MWe Solar Pilot Plant Collector Subsystem Safety Plan";
- MCR-81-1331B, "Hazard Analysis for 10-MWe ...Pilot Plant";
- 40-0-500-2P, "10-MWe ...Pilot Plant Phase II Mfg. Plan, Rev. 2";
. - MCR-80-1341A, "10-MWe Collector Sybsystem Software/Firmware Functional Req'ts.";
- - MCR-80-1362, "System Description Document, Collector Subsystem...";

- MCR-80-1376% "Heliostat Stimulator Operators’ Manual™;

- MCR-81-1708, "Operation Instructions, Heliostat Field Subsystem...";

- MCR-81-1708A, "Maintenance Instructions, Heliostat Field Subsystem...";
_ MTR-81-1763, "...Collector Subsystem Functional Test Report“;

- ~CR-81-1770, "Supplemental Spares Plan, Heliostat Field...";

- W™CR-80-1377A, "Software/Firmware Desian Specifications...";

- 1CR-82-1701, "Control System Theory of Operation";

- Drawing Set, as Identified in "Drawing Tree 400500 5132701f§

- Source Listing of Code for Heliostat Controller ROM or EPRdM*

- Source Listing of Code for Heliostat Field Controller ROM/EPROM*

Our files do not have current copies of the following other items identified in the
Drawing Tree (400500 5132701):

Documents: 40M500-2S, “"Foundation Req'ts.", 40M500-1T, "Installation Instructions”,
40M500-2M, "Canting Procedures", 40M500-5P, "Acceptance Plan", MCR-80-

1361, "Collector System Functional Test Plan®, and MCR-81-1715, "Col-
iector System Integrated Acceptance Test Plan.™

. * Current copies of these four items are lacking from the Project files; your as-
sistance in obtaining at least one copy of each will be most appreciated.
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Drawinas: 404500 5132788, "Adzoter Plate/Control Arm Heat Tool™, 40500 5132771,
"Field Cantina Tool", and 4CES500 5132776, “"Drive Unit Checkout Console".

) ‘wkhile these items are not carried in tne current version of the Bibliography (none -
f the Plant as-built drawings nave been entered as yet), many, if.not all, of them-
- ""may be expected to be of interest to the solar community. 1. would-appreciate at
least one copy of each, again with your release. To save you considerable effort
jn preparing the Patent Clearance Request forms (I am enclosing several copies of

the form), you may combine many of the above by simply clearing the “Drawing Tree",
with its contents.

If you need the other closeout forms cited above (your Contract Administration

staff should-have them in stock), please call Sonia Jackson at FTS 536-4179, or
write her at: '

Ms. Sonia Jackson (CM)
Department of Energy
1333 Broadway

Oakland, CA 94612

P

Finally, since we are required to forward two clean, reproducible copies of each
document to DOE/TIC, as well as needing one clean copy for our on-site archives,
any "extras" you can turn up around your offices would be greatly appreciated;
certainly, rather than throw anything of possible interest out, send it to me.

Mel, 1 know (believe me!) that this is all a significant amount of work, and 1

wish 1 didn't have to ask you (or your staff) to go through it, but it will be

to our mutual benefit in the end to get these three contracts all cleaned up, and
3 a comprehensive package of Project documentation (currently, over 550 documents,

-plus drawings) into the archives. If there is anything further I can do to assist
you in this effort, please call on me.

Encl.: DOE Proj. Ofc. 1tr. 6/25/83
Patent Clearance Req. Forms Sincerely yours,

S. D. Elliott, Jr., Director,
DOE Project Office, Barstow

cc: H. C. Wroton, MMC
Sonia Jackson, DOE/SAN (CM)

PS: 1 keep running across references to a document I can't ideniify: MCR-78-1325;
what was it?




POST OFFICE BOX 179
DENVER, COLORADO 80201
TELEPHONE (303) 977-3000

\ . )nN MARIETTA AEROSPACE DENVER DIVISION

January 30, 1984

Mr. Doug Elliott
DOE Site Office
Post Office Box 366
Daggett, CA 92327

Subject: Closeout Actions on Martin Marietta Contracts with DOE San
Francisco Operations Office

Reference: Letter of December 06, 1983, S.D. Elliott, Jr. to M. Frohardt,
Closeout of Contracts

In regard to the referenced letter, following is the status and actions in
process to close out these items:

1. Contract Closeout Status

- In regard to the closeout of cost type contracts DE-AC03-76ET20422,

Central Receiver Test Facility, and DE-AC03-78ET21007, Collector System
Phase I, we include the "Contractors Assignment of Refunds and Rebates"
and "Contractors Release" with our final invoice package. The final
invoices for these two contracts will be submitted upon completion of
final settlement negotiations for our 1979 overhead and G&A rates which
is currently in progress. In reference to the closeout of contract DE-
AC03-80SF10539, Collector System Phase II, please see Attachment 1, the
letter to Ms. Joann Littlehales dated January 23, 1984, for the current
status. :

2, Patent Clearance
The following documents are in the process of being cleared by our
Patent office. When this transmittal is available, I will send a copy

to you.

MCR~78-1323, "10-MWe Solar Thermal Pilot Plant Conceptual Design

Review"

MCR-78-1330, "10-MWe Solar Thermal Pilot Plant Preliminary Design
Review"

MCR-79-1302, "10-MWe Solar Thermal Pilot Plant Final Design Review
(2 Vols)"

40-0-500-4P, "10-MWe Solar Thermal Pilot Plant Phase II O&M

. Equipment"
40-0-500-6P, "10-MWe Solar Thermal Pilot Plant Phase II Planning"




Mr. Doug. Elliott
January 27, 1984
Page 2

The remainder of the documents have been previously cleared by the
following letters, copies of which are included in Attachment 2.

Letters from Phillip DeArment to Roger Gaither:

DAC-83-417, dated May 24, 1983
80-Y-15555, dated July 28, 1980
DAC-82-389, dated May 3, 1982
Letter dated March 11, 1982
Letter dated November 10, 1982

Documents

You requested copies of some documents and drawings in the referenced
letter. Copies of the following drawings and documents are being
submitted under Attachment 3.

MCR-78-1330, "Preliminary Design Review Package"
MCR-79-1352B, "Quality Assurance Plan for 10-MWe Phase II
Collector"

MCR-80-1376, "Heliostat Stimulator Operators” Manual"
40M500-2S, "Foundation Requirements"
40M500-2M, "Canting Procedures"”
40M500-1T, "Installation Instructions” -
40M500-5P, "Acceptance Plan"
MCR-81-1715, "Collector System Integrated Acceptance Test Plan"
MCR-80-1361, "Collector System Functional Test Plan"
40M500 5132788, "Adapter Plate/Control Arm Heat Tool"
40M500 5132771, "Field Canting Tool"

. Source Listing of Code for Heliostat Controller ROM or EPROM*
Source Listing of Code for Heliostat Field Controller ROM/EPROM

No drawing exists for 40E500 5132776, "Drive Unit Checkout Console" as
this checkout console consisted of a stimulator to operate a production
Drive Mechanism Assembly. Also MCR-78-1330 is the correct document
number for the Preliminary Design Review Package rather than MCR-78-
1325. MCR-78-1325 is the document number assigned to all the Monthly
Progress Reports written during the Phase I contract.

Doug, I hope this will help in getting the documentation finalized. I will
follow-up with the additional information identified. If you have any
questions please call on me.

cc:

Sincerely yours,
MARTIN MARIETTA CORPORATION

7%«%

Me1v1n W. Frohardt
Solar Programs

Enclosures

H. Wroton
Sonia Jackson
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U.S. DEPARTMENT OF ENERGY

WAy 1.7 B memorandum

Doug Eltliott, DOE/Barstow

sussect. Patent Clearance for Two Software Source Listings Developed by Martin Marietta Cor-

TO:

poration for 10-Mde Pilot Plant Project under Contract DE-AC03-80SF10539

Roger Gaither, DOE/SAN (OPC)

Enclosed are two documents - software source listings for the Pilot Plant heliostat
controllers (HC's) and heliostat field controllers (HFC's) - developed by Martin

Marietta under their contract for fabrication of the Solar One collector subsystem:

Primary Document No. Secondary No. Brief Title

DOE/SF/10539-14 (STMPO-564) "HFC Software Source Listing; Version AQ2"
DOE/SF/10539-15 (STMPO-565) "HC Software Source Listing; Version All..."

We would like to make these documents available through TIC and NTIS, and also to
be able to provide copies to other parties interested in the Solar One control sys-
tem (we have one such request in hand at present). Initially, MMC had shown some
reluctance to make these programs available, and I had discussed with Taylor Belt
the possibility of a formal request under contract GP "additional .data" articles,
and at the same time, I sent off a request for these listings to the MMC program
manager, Mel Frohardt (Attch. 1). Taylor reviewed the contract, and pointed out

%0 me that the SOW calls for privision of “program sources in machine-readable
.form", and that this should be adequate, since MMCihad not indicated this material

as reserved in any way. In any event, Mr. Frohardt did forward the requested list-
ings in January (Attch. 2) without any reservation.

Since, however, we have a request from one of MMC's competitors in the solar field
(ARCO), I would Tike to be sure we are "extra clean" before sending the 1istings
to them or té TIC/NTIS (even though MMC has announced they are no longer in the
solar business). You might wish, then, to check with Phil DeArment on this before
clearing these documents. Please let me know if see any problems, or if you
need any further information v

)
Attchs.: 1) DOE 1tr. 12/6/83 S. D. Elligft, Jr., Director,
2) MMC 1tr. 1/30/84 DOE Solar One Project Office
Encls.: 2 Source Listings, w/Forms 70/RA-426

cc: M. Lopez, DOE/SAN (FGS)
T. Belt, DOE/SAN (OPC)
W. D. Matheny, TIC Document Control
M

. Soderstrum, Burns & McDonnell




SAN FORM 70 10/80
DEPARTMENT OF ENERGY

SAN FRANCISCO OPERATIONS OFFICE

Prime Contract No.
CONTRACTOR REQUEST FOR PATENT CLEARANCE

FOR RELEASE OF UNCLASSIFIED DOCUMENT DE-AC03-80SF10539
‘ Subcontract No.
\ JO: Roger S. Gaither, Asst. Chief for Prosecuton
Office of Patent Counsel/Livermore Office ( N/A)
P.O. Box 808,L-376 Report No.

Livermore, California 94550
DOE/SF/10539-14 (STMPO- 564)

Date of Report

FROM: DOE Solar One Project Office
Post Office Box 366 February 1980

Daggett, CA 92327 ;] Name & Phone No. of DOE
Technical Representative

S. D. Elliott, Jr.
(619) 254-2672

1. Document Title:

"HELTIOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING: Version Ao2"

2. Type of Document: {0 Technical Report, O Conference Paper, [ Journal Artcle, [0 Abstract or Summary,
{0 Copy of Oral Presentation, [J Other (please specify):
3. In order to meet a publication schedule or submission deadline, patent clearance by ( routi ne)

would be desired.
SENDER IS TO CHECK BOX #4 OR #5 BELOW.
O 4. 1have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject
I marter (Subject Inventons) and that no inventons or discoveries (Subject Inventions) are deemed to be disclosed in this

Soezmmentexcept as stated below:

a Attention should be directed to pages of this document.

. “This:‘document describes matter relating to an invendon:

i. Contractor Invention Docket No.

ii. A disclosure of the invention was submitted to DOE on (date)
iii. A disclosure of the invendon will be submitted shortly (approximate date)
iv. A waiver of DOE’s patent rights to the contractor:

0 has been granted, [ has been applied for; or O will be applied for (date)

X 5. This document is being submitted, but no review has been madté‘%frlr:l'xexs document for possible inventive subject matter.

6. Remarks: Ratyrn clearance and review copy to Project Office at address above

Reviewing/Submitting Official: Name @PrinvType) 5. D. Elliott, Jr.. Director

Title DOE Solar One Project Office ‘
Signature _ﬂ i Datel7 May, 1984

\V _~

TO: INITIATOR OF REQUEST

FROM: ASSISTANT CHIEF FOR PROSECUTION
Office of Patent Counsel/Livermore Office

‘ ' 0 No patent objection to above-identified release.

[J Please defer release until advised by this office.

Signed Date Mailed

1

DOE OFFICE 0}3 PATENT COUNSEL {OPC)
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DATE

l!PLY TO

ATTN OF

SUBJECT

TO

CTMPI-50Y
U.S. DEPARTMENT OF ENERGY

MAY 2.2 1564 memorandum

Doug Elliott, DOE/Barstow

Archiving of DOE Contractor-Generated Software at National Energy Software Center
at Argonne National Laboratory

Duncan Tanner, SNLL Technical Manager

DOE Order 1360.4 requires that all software generated under DOE contracts, if of
any potential value to other DOE contractors or to the general public, be filed
((as computer programs or summaries thereof) with the National Energy Software
Center at ANL. Distribution is to be made via NESC, with the exception that in
case of urgency, copies may be provided to DOE contractors concurrently with the
NESC submission. I am following the latter course in responding to the request
for the Martin Marietta Heliostat Controller and Heliostat Field Controller codes
to ARCO, who is, in effect, a subcontractor to Pacific Gas & Electric under the
Repowering Final Design Cooperative Agreement, but I would 1ike to be sure that
in the future we can Tet NESC take care of such distribution for us.

I would appreciate your assistance in identifying other Solar One software, or
suitable summaries thereof (we certdinly would not wish to incur the expense or
effort, for example, involved in supplying the MDAC "Unit Develdpment Folders"
in toto) and in assembling it for transmittal to NESC for distribution on request
to future inquirers. 1 will be "researching" the mechanisms for such transmittal
with SAN's Technical Information Coordinator, Don Holz, ascertaining the formats
and quantities involved, and setting up the process for those items that may not
become available until after you and I Teave the site this Fall. Your help in
this activity will be greatly appreciated.

S. D. EIT¥6tt, Jr., Director,
DOE Solar One Project Office

cc: Mike Lopez, DOE/SAN (FGS)
Don Holz, DOE/SAN (ISEA)




ARCO Power Systems
7061 S. University Boulevard ‘ k
Suite 307
Littleton, Colorado 80122 ‘ 7

Telephone 303 798 1317

May 22, 1984

Dr. Doug Elliott, DOE Project Director
Department of Energy

Solar One Site Office

Post Office Box 366

Daggett, CA 92327

I understand from talking to Jim McDowell that the following
documents are available:

HELIOSTAT CONTROLLER SOFTWARE SOURCE LISTING
HELIOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING

I would appriciate any information you could forward on the above
subjects.

Thank You,

0 Ll

James A. Kaehler
Manger of Engineering

JAK/dt

ARCO-618%-A
ARCO Pawer Systems te a unil of ARCO Solar, inc., Subsidiary of AienticRichhiersCompany f8~53)

N
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j DEPARTMENT OF ENERGY "
SAN FRANCISCO OPERATIONS OFFICE

Prime Contract N o.

CONTRACTOR REQUEST FOR ENT CLEARANCE .

FOR RELEASE OF UNCLASS ‘IED DOCUMENT : DE*ACO3-30$F 10539
' . } ' Subcontract No.
Roger S. Gaither, Asst. Chief for Prosecution
Office of Patent Counsel/Livermore Office : ' . (N/A)
P.O. Box 808,L-376 . ReportNo.

Livermore, California 94550 ’
DOE/SF/10539-14 (STMPO-564)

Date of Report.

FROM: POE Solar One Project Office '
Post Office Box 366 , February 1980
Daggett, CA 92327 ' Name & Phone No. of DOE

Technical Representative

| | | S. D. Ell{ott, Jr.
\ | | (619) 254-2672

1. Documcnt Tltle

"HELIOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING: Ver'swn Ao2"

2. Type of Document: 0 Technical Report, - I Conference Paper, [ Journal Article, .[J Abstract or Summary,
' ‘ 1 Copy of Oral Presentation, - [1 Other (please specify):

3. In order to meeta publlcatlon schedule or submlssxon deadline, patent clearance by , ( routi ne)

would be desu‘ed.

SENDER IS TO Cifmcx BOX #4 OR #5 BELOW.

O 4 Yhave reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible;in'v-entive subject
- matter (Subject Inventions) and that no inventions-or discoveries (Subject Inventions) are deemed to be disclosed in this
‘ document except as stated below: ‘

a. Attention should be directed to pages of this document.

b. This document describes matter relating to an invention:

i. Contractor Invention Docket No.

ii. A disclosure of the invention was submitted to DOE on : ~ ___(date)
iii. A disclosure of the invention will be submitted shortly (approximate date)
iv. A waiver of DOE’s patent rights to the contractor: ,
[J has been granted, = [0 has been applied for;or [ will be applied for (date)
, ’ " hv ma-
B3 5. This document is bemg submitted, but no review has been made fif ‘this document for possible inventive subject matter.

A

6. Rem“k“«'! turn clearance an .d review cony to Project Office at address above

Tlde - : i ~ 2 HH X — ) .
Signature ' DatelZ M’Q} . 1984
TO:  INITIATOR OF REQUEST .
 FROM: . ASSISTANT CHIEF FOR PROSECUTION N o~
' : Office of Patent Counsel/Livermore Office_» ) i kv i o rell
; . ﬁ No patent objection to above-identified release. e o
- O Please defer release untll advised by this offxce : o ,
| 67 2//& o
S ) ‘ , i /)h"///;/

- Signed (X £ e~ (Brtypiatidy ‘Date Mailed -J#r,,-v’ /2

2 oo L COPY FOR CONTRACTOR'S (SENDER'S) FILES AFTER OPCRELEASE -
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U.S. DEPARTMENT OF ENERGY

e JUN11 B4 | memorandum

AT F S. D. Elliott, Jr., Director, DOE Solar One Project Office

SUBJECT. Submission of Documents Prepared under Martin Marietta Corporation Contract
DE-AC03-80SF10539 for TIC Processing

TO0: William D. Matheny, DOE/TIC Document Control

Enclosed are two copies of documents as indicated below for TIC processing, ac-
companied by DOE Form RA-426:

Primary Document No. Secondary No. Brief Title

DOE/SF/10539-14 (STMPO-564) "HFC Software Sdéurce Listing; Version AQ2"

Copies have been separately provided to DOE/SAN Office of Patent Counsel for Pat- é
ent Clearance (Attch. 1) and to the National Energy Software Center (Attch. 2). !

Encl.: 1 Document (2 copies) w/ Form RA-426 (—/f§ZQES%ZE%6%:1Q>§%;?Ai;;7

‘ Attch.:1. Ltr., Proj. Off./SAN/OPC 5/17/84 S. D. Elliott, Jr., Dir tor.,
2. Memo, Proj. Off./SAN/ISEA 6/11/84 'DOE 'Solar One Project Office

cc: Gaither, DOE/SAN (OPC)
Lopez, DOE/SAN (FGS)
. Holz, DOE/SAN (ISEA)

. Soderstrum, Burns & McDonnell

ZEOoOX>™
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DOE Form RA-426

(10/80)

U.S. DEPARTMENT OF ENERGY OMB NO. 038-R0190

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS

See Instructions on Reverse Side

1. DOE Report No.

DOE/SF/10539-14 (STMP0-564)

2. Contract No.

DE-AC03-80SF10539

3. Subject Category No.

UC-62

4. Title

"HEL JOSTAT FIELD CONTROLLER SOFTWARE SOURCE LISTING: Version AQ2"

5. Type of Document (“x" one)

0 a
Ob.

Scientific and technical report
Conference paper: Title of conference

Date of conference

Exact location of conference

Sponsoring organization

[ c. Other (specity planning, educational, impact, market, social, economic, thesis, translations, journal article manuscript, etc.)

6. Copies Transmitted {''x" one or more)
Copies being transmitted for standard distribution by DOE—TIC.
Copies being transmitted for special distribution per attached complete address list.

0 a
~Oob.

K e
0 4.

Two completely legible, reproduc.ible copies being transmitted to DOE—TIC. (Classified documents, see instructions)

Twenty-seven copies being transmitted to DOE—TIC for TIC processing and NTIS sales.

7. Recommended Distribution {*’x’' one)

O a. Normat handling {after patent clearance): no restraints on distribution except as may be required by the security classification.

~Make available only [J b. To U.S. Government agencies and their contractors.

[0 d. within DOE.

D3 ¢. within DOE and to DOE contractors.

[J e. to those listed in item 13 below.

G3 f. Other (Specify) Archiye/issue on request

i-a.

" 8. Recommended Announcement {*x" one)

Normal procedure may be followed. [0 b. Recommend the following announcement limitations:

9. Reason for Restrictions Recommended in 7 or 8 above.

3 a. “Preliminary information.

O b. Prepared primarily for internal use.

O c. Other (Explain}

10. Patent, Copyright and Proprietary Information

Does this information product disclose any new equipment, process or material? M No O ves 1If so, identify page nos.

Has an invention disclosure been submitted to DOE covering any aspect of this information product? @ No [J Yes

If so, identify the DOE (or other) disclosure number and to whom the disclosure was submitted.

Are there any patent-related objections to the release of this information product?

Does this information product contain copyrighted material? X} No 3 Yes

If so, identify the page number

X No [J Yes If so, state these objections.

and attach the license or other authority for the government to reproduce.

Does this information product contain proprietary information? X No [ Yes 1If 50, identify the page numbers

(“xone [J a. DOE patent clearance has been granted by responsible DOE patent group.

Q b. Document has been sent to responsible DOE patent group for clearance.

11. Nationa! Security Information (For classified document only; “x' one)

Document [ a. does

[J b. does not contain national security information

12. Copy Reproduction and Distribution
Total number of copies reproduced _ 10 Number of copies distributed outside originating organization 2

13. Additional Information or Remarks {(Continue on separate sheet, if necessary)

14. Submitted by {Name and Position) {Please print or type)

S. D. Ellijott, Jr., Director, DOE Solar One Project Office

Organization

Post Office Box 366, Daggett, CA 92327

Signature

(619) 254-2672

W evde

{Date

MAY17 1984

7]




DOE F 13258
{(7-79)

U.S. DEPARTMENT OF ENERGY

N — | memorandum

”Z’OTFO S. D. Elliott, Jr., Director, DOE Solar One Project Office

sussect  Transmittal of Two Software Source Code Listings Developed by Martin Marietta
Corporation under Contract DE-AC03-80SF10539, for 10-Mie Solar Pilot Plant

1o Don Holz, Technical Information Officer, DOE/SAN ( ISEA)
National Energy Software Center, ANL

Enclosed dre copies of two software source code listings developed by MMC under
Contract DE-AC03-80SF10539 for the collector (heliostat) subsystem at the 10-Mle
Solar Thermal Central Receiver Pilot Plant ("Solar One"):

OSTI/TIC Doc. No. Title

DOE/SF/10539-14 "Heliostat Field Controller Software Source Listing: Version A0Q2"
DOE/SF/10539-15 "Heliostat Controller Software Source Listing: Version All-Barstow"

Thw Tirst document is a Tisting of the software developed for programming of the
sixty-four field control microprocessors used in the collector subsystem, each of
which controls up to thirty-two individual heliostats. The second document provides
the programming for the 1,818 individual heliostat microprocessors.

These documents have been released by SAN Office of Patent Counsel, and copies are
‘ being provided to the Office of Scientific and Technical Information, Oak Ridge,
-for archiving and announcement via TIC and NTIS. Copies are also being provided
to ARCO Power Systems, Littleton, CO, for work under the Carissa Plains Repowering
Project, for which they are a subcontractor on Contract DE-FC03-84SF11990.

SAN MD 1430.1 requires (Para. 6.b.(7),(c)) that under such circumstances a copy of
the software in question shall be furnished to NESC, via the Technical Information

Officer. The enclosed copies are provided for that purpos (/,—:::::>
Encls.: 2 Software Source Listings _/Zféz 2

S. D. Elliott, Jr. (619) 258-2672

cc: M. Lopez, DOE/SAN (FGS)
W. Matheny, DOE/OQSTI




Department of Energy Reply to:

San Francisco Operations Office DOE Solar One Project Office
1333 Broadway Post Office Box 366
Oakland, California 94612 Daggett, CA 92327

(619) 254-2672

Mr. James A. Kaehler

Manager of Engineering

ARCO Power Systems, Sujte 307 JUN 11 1984
7061 South University Blvd.

Littleton, CO 80122

Subj.: Transmittal of Solar One 10-Mde Pilot P]ant HC and HFC Source Code Listings
Dear Jim:

In response to your verbal request via the Sandia Technical Manager last winter,
and your written inquiry of May 22, I am providing herewith copies of the MMC
source code Tistings for the heliostat controllers and heliostat field controllers
at Solar One. The delay in our response was occasioned by the necessity of ob-
taining hard-copy listings from MMC, and in entering them into the DOE documenta-
tion system. Copies are available to DOE contractors through the DOE Technical In-
formation Center at Oak Ridge (and, for others, through NTIS), or from the National
Energy Software Center at Argonne National Laboratory; rather than make you take
the added time to go through these sources, I have had this extra set run for di-
rect transmittal for your use on the Rockwell Carissa Plains project.

For further particulars on the programs themselves, I suggest you contact Duncan
Tanner, the Sandia Technical Manager, at (619) 254-2971; please let me know if
there is any way in which I can be of further asgistance.

Sincerely yours,

Qo (o™

S. D. ElTdott, Jr., Director,
DOE Solar One Project Office

Encls.: 2 Software Source Code Listings

cc: Duncan Tanner, SNLL/Barstow
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National Energy Software Center

‘Argonnc National Laboratory 9700 South Cass Avenue  Argonne, Hitnois 60439 312/972-7250

July 7, 1984

S. D. Elliott, Jr., Director
DOE Solar One Project Office
P. 0. Box 366

Daggett, CA 92327

Dear Mr. Elliott:

I am enclosing copies of the Center's brochure and Installation Representative
Guide as promised in our telephone conversation. I believe these will serve
to introduce you to the NESC program. The copy of DOE Order 1360.4 which you
requested is enclosed, also.

My first impression on receiving the microprocessor software source listings
was that the software was designed for a unique application and would only be
. useful as a guide to others attempting to develop similar software for
different applications. Consequently, they would only need the software in
human-readable form. After our discussion, I am not sure. Perhaps the best
way to let people know of the availability of the software would be through
publication of an NESC Summary describing the application and noting the
availability of the source listings. However, if the software is such that it
would be useful to others in machine-readable form, we need to consider making
it available in that form. How is the machine-readable software stored?

Please call me after you have looked over the enclosed material, and we can
discuss the best way to handle this particular software.

Sincerely,

Margaret K. Butler

Enclosures:
As stated

Operated under contract for the Office of Scientific and Technical Information, U. S. Department of Energy,
by Argonne National Laboratory and supported by funds provided by the Nuclear Regulatory Commission



W.S. Departiman: of cnergy ORBER
Washington, D.C. o

~

DOE 1360.4

‘ | | . 2-2-83

suJecT: COMPUTER SOFTWARE SHARING

1. PURPOSE. To prescribe Departmental policies and procedures for the effective
sharing of computer software developed by the Department of Energy (DOE) for
scientific, technical, and technology related applications, so that the dupli-
catlon of software development is minimized.

g

EXCLUSIONS. This Order excludes management information systems (MIS) covered
by DOE 1330.1, operational systems, and operational proprietary software. -

-
™~N
.

3. REFERENCES.

a. DOE 1330.1, ENERGY AND MANAGEMENT INFORMATION SYSTEMS REVIEW, COORDINATION,
AND INTEGRATION of 8-1-78, which establishes policy to ensure proper review
and coordination of the deveTopment and modification of energy 1nformat1on '

- systems and management information systems.

: : b. DOE 1340.7A, MANAGEMENT OF PUBLIC COMMUNICATIONS PUBLICATIONS, AND‘SCIEN-
- TIFIC, TECHNICAL, AND ENGINEERING PUBLICATIONS, of 8-25-82, which prescribes
(/ : po]1c1es, standards, and procedures for effect1ve management of DOE

| ‘ NEREE ;pubhcatwns

c. DOE 1360.1 ACQUISITION AND MANAGEMENT OF AUTOMATIC DATA PRObESSING EQUIPMENT
AND RESOURCES of 8-9-78, which establishes Departmental policies and
procedures for the acquisition and management of automatlc data processing

lw(ADP) equ1pment and resources. _

d. DOE 1360.2, COMPUTER SECURITY PROGRAM FOR UNCLASSIFIED COMPUTER SYSTEMS,
of 3-9-79, wh1ch establishes Departmentwide policies and procedures for
: .deveToping, implementing, and administering a program for safeguarding DOE
\ . computer systems and in particu]ar DOE sensitive uncIassified information.

e. - DOE 1360.3, AUTOMATIC DATA PROCESSING AND DATA COMMUNICATIONS STANDARDS, of
‘é‘ : . 3-27-79, which establishes Departmentwide policy for the development and

jmplementation of Departmenta] ADP and data communications standards

. Federal Property Management Regulation, 41 CFR Subpart 101-36.16, Federal
Software Exchange Program, of 6-78, which provides policy and procedures
.- describing the Federal Software Exchange Program, the reporting of common-
use ADP software to the Federal Software Exchange Center and subsequent use
of this infbrmation for Governmentwide sharing. :

q. Paperwork Reduction Act of 1980, Public Law 96-511, U.S.C. 101, which
js an act to reduce paperwork and enhance the economy and eff1c1ency of
- the Government and the private sector by improving Federal information
_policymaking, and for other purposes.

DISTRIBUTION: . , ‘ " INITIATED BY:

A1l Departmental Elements . Technical Information Center
Federal Energy Regulatory Commission (info) '
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"J.S. Department of Energy National Energy Software Center Insta]!ation
Representative Guide," of 9-79, ANL/NESC-1, which is an introduction and
reference manual to the program and operating procedures of the National
Energy Software Center, and is available from Argonne National Laboratory,

9700 South Cass Avenue, Argonne, IL 60439.

4. DEFINITIONS.

a.

Computer Software. Those computer programs and routines with scientific,
Technical, and technology related applications used to extend the capabil-
ities of computers. Software includes independent subroutines, related
groups of routines, single programs, and sets or systems of programs.
Software normally provided by the computer manufacturer, as well as that
nonmanufacturer supplied operational- proprietary and operational system
software necessary to ensure fundamental operability of the automated data

" processing equipment, are excluded.

Common-Use Software. That portion of software which deals with problems

common to many Agencies Or components of the DOE, that would be useful to
other Agencies or components of the DOE, and is written in such a way that
minor variations in requirements can be accommodated without significant

. programming effort.

Software Summatj, A condensed description or abstract of a computer program
or automated data system. : :

Specialized Computer Software Center. “Those DOE and DOE-contractor
operations that collect, test, announce, and provide computer software in
specialized subject areas (e.g., radiation shielding or nuciear data).

5. BACKGROUND.

da.

Computer programs‘are expensive to develop, test, and modify. Computer

- centers can benefit from being able to learn of and obtain software already

developed. :

DOE organizations and contractors develop computer software that has value
to others within DOE and to other Government Agencies, Government contractors,
and to the private sector. :

'DOE organizations and contractors can benefit from a centra1'c1earinghouse

of information on computer software.

The National Energy Software Center, a DOE contractor effort formerly known
as the Argonne Code Center, has been established to effect computer software
sharing by collecting, reviewing, testing, packaging, and distributing
computer software programs developed by the Department of Energy and its
contractors. The National_ Energy Software Center ensures, insofar as
practicable, that the package contains all computer-readable elements and
jnformation necessary for use of the software by individuals, other than
authors, in computer environments different from that in which the software
was developed. No computer software that .is classified for national security
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reasons is processed by the National Energy Software Center. The National

. Energy Software Center provides a Departmental focal point for exchanges
with the U.S. and foreign organizations and for Departmental participation
in the Federal Software Exchange Program. .

e. Federal Property Management Regulation 41.CFR 101-36.16 establishes the
Federal Software Exchange Program requiring software sharing within the
Federal Government. DOE complies with this regulation through the operation
of the National Energy Software Center collecting, processing, and distri-
buting all DOE software, thus serving as one DOE contact point for the
Federal Software Exchange Program and effecting efficiencies over the
alternative of the Federal Software Exchange Program having to collect
software from each DOE organizatian and contractor.

f. The Technical Information Center provides funding and programmatic
direction to the National Energy Software Center. Software is an infor-
mation product similar to scientific and technical reports in that it has
value beyond the purpose for which the software was originally prepared.
The Technical Information Center provides central implementation of DOE
policy for the control of technical information products including

computer software.

g. Specialized computer software centers have been formed to share software
in specialized technical areas and are usually located in laboratories
where research and development is proceeding and where there is close

: coordination between the specialized centers and research and development

. ' staff. These centers serve a function similar to that of 'the National

Energy Software Center but in a limited, specialized technical area and ' f
are responsible for determining that their activities do _not duplicate |
the activities of the National Energy Software Center. These centers are the
Engineering Physics Information Center of the Qak Ridge National Laboratory
wnd the National Nuclear Data Center of Brookhaven National Laboratory.

6. POLICIES. DOE shall:

a. Promote the sharing and exchange of computer software among DOE organi- :
zations and contractors so that duplication of effort i1s minimized.

b. Promote the sharing of DOE-developed computer software with other Govern-
ment Agencies as required by FPMR 41 CFR 101-36.16.

C. Estqb]ish a focal point which maintains a central clearinghouse of infor-
mation on computer software for the sharing of software.

RESPONSIBILITIES.

7.

a. Director of Administration, develops policies for computer software
sharing by DOE and.its contractors.




b.

DOE 155G . 4
2-2-83

Manager of Technical Information Center .

(1) Provides funding and programmatfc direction of the National Energy
" software Center to achieve effective software sharing.

(2) Develops procedures for collecting, announcing, and disseminating
computer software developed or acquired by DOE and its contractors.

(3) Integrates the announcement and dissemination functions of the
Natjonal Energy Software Center into the Departmentwide technical
information program conducted by the.Technical Information Center.

(4) Implements policy concerning foreign dissemination of computer
software. - '

.

Contracting Officers ensure that computer software, when developed through

DOE contracts and grants, becomes DOE property and is available to the
National Energy Software Center.

d. Heads of Departménta] Elements.

(1) Ensure that procurement request packages contain provisiohs obtaining
DOE rights to computer software developed at DOE expense and requiring
use of the procedures in this Order.

(2) Verify that specialized computer software centers coordinate their

" activities with the National Energy Software Center to minimize overlap
of software offered and follow policy regarding computer software
sharing and dissemination. ' ‘ . e

8. PROCEDURES AND REQUIREMENTS.

a.

Before developing new computer software, DOE organizations and contractors
are encouraged to contact the National Energy Software Center directly

or review descriptions to determine whether the required software already
exists or is under development.

DOE organizations and contractors shall provide the National Energy
Software Center with the computer-readable and other package material
for common-use software developed under Departmental sponsorship and
released by the originator or believed by the originator to have value

. to other sites; procedures for this are given in the "National Energy

Software Center Installation Representative Guide." Software summaries
shall be supplied for DOE-sponsored software that has not been sent to
the National Energy Software Center because of its preliminary status
or its limited potential application. ’

DOE organizations and contractors may provide computer software directly

“to other DOE organizations and contractors upon request provided that a

copy is submitted to the National Energy Software Center at the same time it
is submitted to the requester. Software will be provided to contractors
under this provision only for use in performing contract functions.




DOE 1360. 4 . | | - 5 (and 6)
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. d. Dissemination outside the Department shall be through the National Energy
Software Center or through the appropriate DOE-sponsored specialized
computer software center. Requests from outside the Department for DOE-
developed computer software shaltbe referred to the National Energy
Software Center or to the appropriate DOE-sponsored specialized computer
software center. '

| e. DOE-sponsoEed specialized computer software centers shall keep the
*National Enmergy Software Center informed of any computer software that
they disseminate.

f. Before disseminating, transmitting, or using computer software, DOE
organizations, National Energy Software Center, and other DOE computer
software centers shall ascertain that such action is consistent with DOE's
rights to the computer software. In cases where there are restrictions
against further dissemination of software, appropriate agreements from
recipients prohibiting such further dissemination shall be obtained.

g. Requests for exceptions to these requirements shall be submitted to the
Manager of Technical Information Center for approval after coordination
with interested Headquarters organizations.

YILLIAM S. HEFFELFINGER
Director of Administration
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% ABOUT THE

Z TECHNICAL INFORMATION CENTER

The Technical Information Center in QOak Ridge,
Tennessee, has been the national center for scientitic
and technical information for the Department of
Energy (DOE} and its predecessor agencies since
1946. In developing and managing DOE's technical
information program, the Center places under biblio-
graphic control not only DOE-originated information
but also worldwide literature on scientific and techni-
cal advances in the enerqgy field and announces the
source and availability of this information. Whereas the
literature of science is emphasized, coverage is
extended to DOE programmatic, socioeconomic, envi-
ronmental, legislative/regulatory, energy analysis, and
policy-related areas. To accomplish this mission, the
Center builds and maintains computerized energy-
information data bases and disseminates this in-
formation via computerized retrieval systems and
announcement publications such as abstracting jour-
nals, bibliographies, and update journals. Direct

UNITED STATES DEPARTMENT OF ENERGY

Donald Paul Hodel
Secretary

Martha O. Hesse
Assistant Secretary
Management and Administration

William S. Heffellinger
Director of Administration

Joseph G. Coyne
Manager
Technical Information Center

access to the Center's most comprehensive data base,
the Energy Data Base, is available to the public
through commercial on-line bibliographic retrieval sys-
tems. The Energy Data Base and many of the Center's
energy-related data bases are available to DOE offices
and contractors and to other government agencies via
DOE/RECON, the Department’'s on-line information
retrieval system. The Center has developed and main-
tains systems ic record and communicaie energy-
related research-in-progress information, to maintain a
register of DOE public communications publications,
to track research repori deliverables from DOE con-
tractors, and to test and make available DOE-tunded
computer software programs with scientific and man-
agement applications. The Center als¢ maintains a
full-scale publishing capability to serve special publi-
cation needs of the Department. To effectively manage
DOE's technical iniormation resources, the Center's
program is one of continual development and evalua-
tion of new information products, systems, and tech-
nologies.

NATIONAL ENERGY SOFTWARE CENTER

The National Energy Software Center (NESC) at
Argonne National Laboratory is operated for the DOE
Technical Information Center to effect the sharing of
computer software for DOE oftices and DOE contrac-
tors. NESC has four responsibilities: (1) operation of a
software information and resource center for acquir-
ing, processing, announcing, and distributing DOE-
sponsored computer software and data compilations;
(2) acquisition for DOE use through the exchange
process, announcement, and distribution of energy-
related software produced in foreign countries; (3)
assistance to DOE computer facilities in identitying
needed non-DOE software; and (4) management and
control of the transier of DOE-developed software to
other government agencies, foreign organizations, and
private sector U.S. commerce and industry in compli-
ance with federal laws and regulations.

NESC is the successor to the Argonne Code Center
established in 1960.

Prepared by the
Technical Information Center
U. S. Department of Energy

o
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This booklet is available
free from the

U. S. Department of Energy
National Energy Software Center
Argonne National Laboratory
9700 South Cass Avenue
Argonne, lllinois 60439

and free (as Order No. DE83003194
[Report No. DOE/TIC-11469(Rev.1)}
from the

U. S. Department of Energy
Technical Information Center
P. O. Box 62

Qak Ridge, Tennessee 37831

12/83
Printed in the United States of America

USDOE Technical Information Center, Oak Ridge, Tennessee
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Department of Eneig.

San Francisco Operations Office
1333 Broadwa,

QOakland. California 94612

Ms. Margaret K. Butler

National Energy Software Center
Argonne National Laboratory
9700 South Cass Avenue

Argonne, IL €0439

Solar One Project Office Recommendation Regarding "Heliostat Controller Software

Listing" and "Heliostat Field Controller Software Listinag", Contract DE-ACO3-
80SF10539

Dear Ms. Butler:

I am sorry it has taken so long to respond to your letter of July 7 regarding
the two print-outs sent you via DOE/SAN in June. The material you sent was

most informative about NESC's functions, about which we had heard very little
previously.

Your suggestion about preparing an NESC Summary and obtaining machine-readable
tapes is well-taken. 1In this case, however, it would appear that the software,
“being designed for a unique application (in the sense-that another user_ would
probably prefer to develop his own program), as you state you at first thought,
- 1s adeguate in its present form. Frankly, the submission was made to comply
witi: the requirement that NESC be provided with a copy of any software distri-
butca outside the project. Ve had had one request for it, from a former employee
of Martin Marietta subsequently involved in another project for DOE (which jt-
self has since been terminated); he had adequate background to use the material
as riovided. Since that time, we have not had, nor do we expect, further re-
quests for this material. In my opinion, therefore, it does not warrant the
effort involved in preparing the Summary; nor, since the contract under which
it was prepared is now in closeout, are we in a positionto go back to MMC for
a machine-readable copy. Finally, this Office is to be closed as of September
28, and there will be no-one remaining from DOE to oversee such activity. 1
thereforc recommend that we simply leave things as they are.

Thank you once again for your help; I wish you and RESC success in your endea-
vors.

Sincerely yours,

(g S0 8

S. D. ETTiott, Jr., Director,
DOE Solar One Project Office

cc: M. Lopez, DOE/SAN (FGS) -
D. Holz, DOE/SAN (ISEA)




