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1 t——-----—---.-D-Q.----.---—ﬂw-------—--'---n------—.--nn----nn*
) 2 * P2=0CT=80%
.7 x HELIOSTAT CONTROLLER | *
o * *
- . FPROM VERSION A11-BARSTOW NeA, POWELL X
b *---—--u--------G-.-q------P-----o-------nnﬂ--w------------*
7 *
A * -
9 * INTERRUPT VECTORS
10 *
1! * -
1?2 FFFO nrRG $FFFO
1% FFFO FHBFF Fna SCIN SC1 INTERRUPT VFCTOR
14 FFF? FB0O __Fns INITZ TIMER OVERFLOW VECTOR
1% FFF4 F8&D FnAa SYSCLK TIMER QUTPUT COMPARE VECTOR
\h FFFH FR00 Fna INITZ TIMER IMPUT CAPTYURE VECTOR
17 FFFR FADO FnAe INTTZ 6RA21 IRQ,,NDISARLED
18 FFFA FROO £ng INITZ SOFTWARE INTERRUPT HAMDLER
19 FEFL FAQDO FnA INITZ NON MASKARLF INTERRUPT VECTOR
20 FFFF F800 o FNR INTITZ POWER 0ON RESTART VECTOR
21 *
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23 *nu-------w-------------—-.-—--—---—-'Ip-ﬂ--.--------H--O-'-*
= R REVISIONS e x
&5 *-.-------n----n------p-uw-*u-----n---g.p--nn---nn--n-w---n*
26 *
er. * AOU,,,ORTGINAL RELFASE
25 * ADS...STACK AREA INCREASED TO ALLOW FOR P9=AUGT9
20 * PNSSTRLE 1 RYTE NVERFLOW '
z0 * ADh,, LOMPLETE REDESIGN OF A0S SYSTEM 01=NOV=79
21 * NITH HT=SPFEN COMM AND NEW FNCODER
32 * SCHEME
33 #  AD7,,,SOFTWARE *4 ENCODER SCHEME  19=NDV=79
34 * AOB,,.A07 WITH 4 CORRIDORS 13=FEB=RD
25 * .
26 N A09,,.A08 WITH FRAMING ERROR FIX AND 3,5  02=SEP=R0
x7 * SECOND MOTOR COAST DELAY
3R * A10y,oA09 WITH STOW OM LDSS NOF COMM (IEA) N2=8SEP=80
29 . A11,,.MDTOR MEMORY BUFFER ADDITION 22=0CT=80
an * ANMD RPTIA QUTPUT REGISTER FIX
a1 * AL2,..411 WITH STOW 0ON LOSS OF COMM (TEA) 22=0CT=A0
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43 *---ﬂ---—----------.-Q.-.-.-ﬂ----------.-QH.FQI‘FWD---QQD---* .
_ 44 * ____SPECTIAlL REGISTERS,,..,RESERVED |LOCATIONS $00=81F L
‘AS PR T X R L LA LR L EAL LI EYE AL LIS LR AXI ALYl A LR LY X |
a4k * )
.. 47 0000 _DhRY ___Enl $00 DATA DIRECTION REGISTER PORTH
48 0002 PORT Entl 502 1/0 PORT #1
49 0001 pnRp Fou 501 DATA DIRECTION REGISTER PORT?
R/ 0003 RPORY2  EQu 203 1/0 PORY #p
51 * :
52 0008 TCSR Fnll %08 TIMER CONTRNOL AND STATUS
. 5 0009 COUNTH £Ql 809 COUNTER HI RITS
54 noqa COUNTL Eny 504 COUNTER LO RITS
S/ NooR ACHT Fnn 30R QUTPUT COMPARFE REGISTER HIT
5A 0ooc nCLO Frytt s0C QUTPUT COMPARF REGISTFR LD
57 noon TCHI Ent 500 INPUT CAPTURE REGISTER WI
58 000E ICLO Eny S0E INPUT CAPTURE REGISTER LO
"9 *
a0 0010 SCIRM ENY 310 SERTAL COMM RATE AND MONE
&1 0011 SCICS Enu - 811 SERIAL COMM CONTROL AND STATUS
X4 no1e2 -SCTIRX AQY 312 SERTAL COMM RECEJVER REGISTER
s~ 00173 SCITX EQU 513 SERTIAL COMM TRANSMITTER REG
hi *
65 0014 ROMRAM $14 EPROM AMD RAM CONTROL

EQl
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*------.----n---n----------n.w-n.-qp----nn-_-q---n—m--.u-!..-*

* ~ _PERIPHERIAL INTERFACE ADAPTER,,,$5000-35003 *

*-;>;“:;ﬂ-----Hﬂ-”F--ﬂ..q-_.------I.--n”-ﬂ”n-wﬂ--.--.-FQ”.'.--*

70 5000 PIADNA e£nt) $5000 DATA DIRECTTON REGISTER A SIDF
71 B ,”§QQQ,"mﬁpIAlQAm £l . $5000 INPUT/DUTPUT RERISTFR A SIDE
o712 5002 PTACSA  FnY $5002 CONTROL AND STATUS REGISTER A
7% *
74”001 PIADDB  EAQN $5001 DATA DIRECTION REGISTFR B SIDE
75 5001 PIAIOR FoU $5001 INPUT/0UTPUT REGISTER B STDE
76 2003 OIACSY Ent) $5003 CONTROL ANN STATUS REGISTER B
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TR _ T I AR P R RN R RS AR PR LR A EES R R RS R AR X XXX 8B 4
o 79 * SYSTEM STACK AND ACTIVATION ENARLE BYTE *
.80 'L LAY E R R R R LR LR R L LI 2L DL LR LA L AR L R X0 X2
81 00A0 NrG %80
_RP 0080 0022 RAM _ RMR 34 STACK AREA
BR? 00a2 0001} STACK QMg 1 START OF STACK
R 2 LA P AR PR YRR RS R AR R LR R LR R LR RS R A 2 2 2 L R XX 0 2 R}
A% 00A3 0001 ENABLF  RMH o EMARLE RYTE *
86 * , *
a7 * *% ACTIVATION ENABLE BYTE *x *
B8R ___ * I } *_
a9 * DURTKG 'CLOCK TIME' INDIVIDUHAL RITS OF THIS *
90 * QYTE ARE TESTEODO TO DETERMINE IF ACTIVATION *
.2 N . (F THF CORRFSPONDING ACTION ROUTINE 1S REA'D, *
92 > *
o3 * BIT 0 NEW SUN SYNC QUEUED *
94 2 _BIT 1 MESSAGE LENGTH TIMER CHECK *
95 * RIT 2 COMMIUNTICATIONS LOSS TIMER CHECK *
96k » BT 3 STATUS RESPONSE ENARLFE *
97 * 217 4 INITIALIZE (QR RESTART) *
. 98 * B1T S SPARE *
99 » RYIT 6 CONTROL ALGORTTHM ENABLE hod
100 * BTT 7  MOTOR CONTROL ENABLE *
10} T *na----D---—--;;-.-—-nq----n--o---»-—v-nnvcw-nannn--q-qn--t
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SYSTEM OPERATING VARIARBLES *

*

*ﬂn.-----—----p----.--nw--n--.--ﬂ.n’wp-p-w-m-p-w-wq--n---.u&

106 00A4 0001 TRXOK RMR 1 WHEN 0,,TIME TO XMIT
107 00A5 0001 5L0SS RMH 1 WHEN 0,,MESSAGE TIMEQUT o
108 00AR 0002 £LO8S RMB 2 AHEM 0,,.COMM | 0SS HAS OCCURED
109 00A8 0002 NEXVFEC Rz ? POINTFR TO NEXT VECTOR,,SCIO
110 00AA 0002 IOVEC  ReH ? POINTER TO CURRENT VECTOR
111 00AC 0001 RYTECT R MR 1 BYTE COUNTER FOR SCT0O SERVICER
112 00AN 00O CHARS R MR 1 COUNTER FOR TOTAL CHARS IN/OUT
113 00AF 0001 CKSM R MK 1 CHECK SUM ACCUMULATOR
114 00AF 0001 MASK R MK 1 MY ADDR BIT IN A RIT MASK
115 00RO 0001 MCNUNT R MR 1 2.50 MSFC MOTOR CNUNTER
116 00R1 0002 ACDUNT RMA e A7 MOTOR ACTIVATION FLAG
117 00R% 0002 ECOUNT MR 2 ElL. MOTOR ACTIVATION FLAG
118 00RS 0001 MOTWD R MR 1 MOTOR ACTION REQGUEST 8ITS
119 Q00RA 0001 MCODE R MR 1 HOLDS A7 QR FL CODE FOR POINT
120 00OR7 0001} ADDR RMR 1 ADDRESS OF HELJIOSTAT
121 NORA 0001 MSAVFE R MR 1 TEMP AREA FOR MOTOR WORD
122 0089 0001 FREEZE RME 1 SAYS HOLD CURRENT STATUS
123 008A 0001 SYNC RMA3 1 SYNCS CALC ROUTINE WITH SUN
124 e T P TR Y Y T Y Y R YL LR L L L L LR L ALl bl bl Ll ol d b
125 * THE FOLIOWING MUST BE TN SEQUENTTAL MEMORY=AZIMUTH *
!26 *nn-w-~-w-----¢----------n—.—r----wn--anw----Q—u--wn--nw-ni
127 00BR 0001 NLDAZ RMB 1 LD 2=BIT AZIMUTH VALUE
128 0ORC 0002 ASTUCK RMR 2 COUNTER FOR STUCK GTMBAL
" 129 00RE 0002 AZABRS RMRA 2 ARSOLUTE AZIMUTH ENCOPER
130 00CO 000P AZBAZ RMR iy AZIMUTH ENCODER RTAS VALUE
131 00C2 0001 FRZAZ RMRB | FLAGS INDFX MARK ENCOUNTER
132 00C3 0001 AZNC CRMH 1 AZ NQ=CDMPARE BITS
133 00C4 0009 AZCP R MR 1 A7 COMPARE RBITS
tBa *_‘l"---."l"-----"-‘"---------'-""--'--.--“—.---.---Q-prﬂﬂﬂﬂﬂﬁ--*
""""" 135 * THF FOLLOWING MUST RE TN SEQUENTTAL MFMORY=ELEVATION *
13K e L e Y P P Y P PRI TR T RIS IS AL LA A L L A L LR
137 00CS 0001 OLDEL RMB | OLD 2=-BIT EILEVATION VALUE
YRR 0066 0002 ESTICK anR - 2 COINTFR FOR STLCK GTMBRAL
129 g0Cc8 0002 FLARS RMH 2 ABSOLUTE ELFVATINON ENCODER
140 Q00CA 0007 FLRATZ Q4R 2 FLEVATINN ENCNODFR RIAS
141 oocrc 0001 FRZEL aMR 1 _“‘ FLAGS INDEX MARK ENCOUNTER
142 00CcH 0001 ELMC G MR 1 EL ND=COMPARE BTTS
- 143 QO0CF 0001 FLcP RMR 1 EL COMPARE RITS
144 *
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1(,;&, *----------—---------9------—---'-"--—w-—--vﬂbuv-v-pu—---nm*
e 07 * VARIARLES USEDN RY CALC FOR POSITION CALCULATION *
‘_118 *------w--------9-------—-----'---——-—----n-n----vv-;--p-p-n-pw*

149 00CF 0004 TARGTYX RMR 4

150 _00P3 0004 TARGTY RMA 4 LATESY TARGET VFCTOR B

151 00N7 0004 TARGTYZ RMQ u )

182 *
. 18% Q0ODR 0004 TXO _ RMRA 4 B WORKING TARGET VECTOR

154 00NF 00Nn4 TYO RMB 4

159 00EZ 0004 TZ0 RMR a

1856 ) *

157 Q0ET7 0001 Yo R1AH 1 1.8 CORDIC=Y

158 QOFER 0001 Y RMB 1

159 00F9 0001 Ye MR 1

1609 00EA 0001 vy RMA 1 MS

161 00E7 MR N Eni Yo LS NUOTIENT

1642 N0EA MEB 1 AL Y1 '

1673 0NEQ MO 2 £nn Ye

164 NOFEA Mo 3 £t Y3 MS§

1658 *

166 O00ER 0001 AC20 R MHA 1 LS MATH ACCUM,

167 00EC 0001 ACP1 RM3 1

168 00£D 0001 ACe? RMA 1

169 00EE 0001} AC27T QMR 1 M3

170 *

171 0OFF 0001 X0 R MR | LS CORDIC=X

" 172 00F0 0001 X1 RMR 1 -

173 00F1 0001 X2 RMR 1

174 Q0F2 0001 X3 MB 1 MS

175 00FF ACO Enn X0 LS nIvinenn

176 Q00F D ACH En X1

177 00F 1 AC2 Enti X2

178 00F?2 AC?Z Fnu X3 MS -

179 *

180 00F3% 0001 AC10 RMA 1 .8 G.PACCUM,

181 00F4 0001 AC1 1 RMR 1 T

18”2 Q00F5 0001 ACi1?2 RMY 1

1R3 Q0FA 0001 ACLT QMA 1 MS

184 00F3 nPo Ent AC10 LS DIVISOR N

18% 00F4 NP1 COEnU AC1Y

186 00FS nrP2 EQV AC1?

187 00F 6 gpy Fnil ACTZ MS -

1A8 *

189 QO0F7 0001 THO RMR 1 .S CORDIC=THETA

190 00F8 0001 THY RMB 1

191 00FQ 0001 THP R MR 1

192 00FA 0001 THZ ‘R MR 1 MS

193 *

194 NOFR nve Fn * DIVIDE ITER, CTR,

195 00F8 0001 LC CRME 1 CORDIC ITER, CTR,
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RMA 2 CALC'D AZ/FL

el 97 00FC 0002 AZ
‘qa 00FE 0002 FL

RMR 2
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200 e L L L L L TR R R P P R T R L R L R L R LD L L Ll l L bl bl Rl |
g 01 * EXTERNAL RAM MEMORY - *
Oa *---—---n----w-mﬂ--qﬁ.ﬂ-—---—Pfq-H--.-w-n-FWOFQR—----------*
20% 2000 ORG $2000
204 * S ~
205 2000 0003 SUNYX RMRA 3 SUN VECTOR X
20m 2003 0003 SUNY RMB 2 Y
207 2006 0003 SUNZ RMB 3 7 -
208 2012 ORG $2012
209 *-g--mp—--.-------nnn.'n—-nn---ﬂ---q'-n---qpnnn--wq---p-m----i
210 . INCOMING COMMAND BUFFER B
211 e e T P P P L L L L Y P R L L L L Ll bl Al L b k]
212 2012 0001 rMnT R MY 1 COMMAND TYPE AND/NR ADDRESS
213 2013 0009 CMDS RMA 9 SN VECTOR
214 201C 0004 CMDWIM RMB 4 WIRE WALX 1 MASK
215 2020 0009 CMDWLV RMA 9 WIRE WALK 1 VECTOR
216 2029 0004 CMDWaM RMB 4 WIRE WALK 2 MASK
217 202D 0009 CMNARVY RMA 9 WIRE WALK 2 VECTOR
218 P0%6 0004 CMDW3M  RMB a WIRE WALK 3 MASK
219 203A 0009 CMNWZY RMR 9 WIRE WALK 2 VECTOR
220 2043 0004 CMDWAM RMAB 4 WIRE WALK 4 MASK
221 2047 0009 cMDWNaV RMB 9 WIRE WALK 4 VECTOR
222 2050 0004 cMn . Rwg 4 BEAM POINT QR,,
22X 2054 0004 RMA a weAZEL DR, ,
feld 2058 0009 VECTOR RMAR 9 INITIALIZATION
2es e L L T P T Y P L R R R L T R L D L L L L L ARl A bk Ll bl ]
T R2k * RESPONSE BUFFER,,.,CURRENT STATUS *
.2?7 *-qun-nnv--—nvw-onncns---—q-w-—qwnnqnnnnqn--nw——ucsnqn-q.---p*
228 2061 0001 HFEADER RMB 1 RESPONSE BUFFER
229 2062 0002 STATUS RMR 4 STATUS RITS
230 2064 0002 AZPDS RMA 2 CURRENT AZ POSITION
231 20R6 0002 £ELenNs RME 2 CURRENT FI, POSITION
232 20A/8 0002 A7ZR7 RMB 2 A7 BIAS B )
233 P20AA 0002 ELRZ RMA 2 El. BIAS
2lu *
235 20kAC 0003 HELTY QMA 2 RELTOSTAT VECTOR X
236 206F 00073 MELTY RMRB 3 Y
2%7 2072 0003 HELTZ7 RMB 3 7
fXR w - - o
239 2075 0002 CMDA?Z RMA 2 COMMANDED A7
240 2077 0002 CMDEL RMR 2 COMMANDED FL
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24 LAY AL L L PR LRI LYY R R TR ET Y LY LY F ERAp e
24% * PNWER ON NR RESTART ROUTINE *
'“&aa * *

245 * SETS UP SYSTEM NPERATING PARAMETERS, *
24k * SYSTEM STATUS TABLES AND 1/0 PORT ”

247 * CONFTGURATION, *

PUBR w* %*
2449 * PERMITS ACTIVATION OF SERTAL 1/0 AND *

50 * HE TINTTTALIZATINN ROUTINES,.ALSN FNAKLES *

251 o WATCH=DOG TIMER »
. 252 *-——--—--------—----n-n-—-—----—-nn-n----nv--fff-----q—-w--*

253 FaN0 oRrRG SFR00

254 F800 BE 00A2 TNITZ LNS #STACK INITIALTZF STACK

255 F80% CC 6000 Lnn HEH000 MAKE PORTY{ 3MSB NUTPUTS,.

256 Fa0A DD 00 sTR NNR1 e+ PORT 2 INPUTS

257 F808 B8k 40 LDA A BR40 RESET WATCHDOG ...

°58 FANA 97 0p STA A PNRTI 2 0oPUT IN RECEIVE MODE

259 *

P60 FBOC 0k 04 LPA 8 #304 SELECT A SIDE OUTPUT REG

261 F80FE F7 5002 STA 4 PIACSA seoOF PTA -

262 F811 86 FF LDA A HEFF SET MOTORS OFF, ,DF=ENERG

263 FA13 B7?7 5000 STA A PTATOA s STATE IN OUT REG

Pl FR16 97 RA STA A MSAVE e« AND MOTOR WORD

265 FR1B 7F 50002 CLR PTACSA SELFCT DDR A SINE

2h6 FB8YR B7 S00N STA A PTANNA MAKE A SIDE OQUTPUTS

267 FARLF 17 TRA SELECT DATA RFGS

- 26R FRL1F FD 5007 STND PTACSA FOR BOTH A & B
69 FRP2 4C INC A A WAS 304, .MOWN $0S

.g_m Faz3 97 10 STA A SCIRM SET UP RATE AND MODE OF SCI

271 FR2S Ry T coY R B WAS $04,,NON SFS8
272 FR26 DT 11 STA R SCICS FNABLE RCVR AND TXYMR
273 *

274 N T DETERMINE BRIT POSITION IN MASK
TS * ‘
276 F828 DA 0P LhA R PORT]
P77 FRZ2A C4 {F AND 8 #S5\F
278 F82C N7 A7 STA B ANDR SAVE ADDRESS
P79 FA2F F7T 2061 STA A HEADER
280 FRAIY (C4 €7 ANTY R #8507 GET JUST % RITS
281 FA33% 4F fLR A
282 Faz3yg 0D SEC
283 FAa35 4k  GETADR ROR A
280 FRZA HA NnEC R
285 £837 PA FC( upi GFTADR
286 FRIY QT AF STa A MASK
2R7 FRZIR RO FCPRP J8R wi) SET UP FOR RECETVE
288 *
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290 L P L Y P R L R Y PRI IR TR L YL LR P LY T Y P e
291 * SET _SYSTEHY OPERATING PARAMETERS AMD STATHS INTT *
292 P R o e R e L L T Ll L L L Lk T L T T Yy
2793 FRIE A6 10 SETUP LDA A #8110 SFT ACTIVATION ENABLE FOR,..

_.294 FR40 97 AR e STA A ENARLF sseHC SYSTEM TNTT RFQUEST
29% FB842 CC 9080 Lnn #3080 SET NOCOMP-COMP BTITS
296 FRA4S DD C3 ST AZNF FOR AZ VARIARLFES

L2977 Fa41 04 . LSRD PUT B%4840 THERE
298 FR4R NHD €D STD ELNC FOR EL VARIABLES
299 FRA4A UF Ci.R A SET COUNT OF 40,,

_.300_Fa4an 97 C2 STA A FRZAZ CLEAR FREEZFE FLAGS
201 FRAD 97 CC STA A FRZFEL
o2 FRAF 97 B9 STA& A FREFZE
202 FARS1 97 85 STA A MOT'WD SET 1,5 SEC DELAYS ON
204 FASZ DO ARY STH ACOUNT «es INTO MOTOR POWER
305 FAS5 DD R3 STN ECOUNT . +COUNTERS
20k FRST7 5SF CLR 4
307 FRR8 FN 2062 STH STATUS CLEARS STATUS BUFFER
308 *

309 FAKR R6 OR DA A 7308 ALLOW TIMER QLUTPUT,,
210 FASD 97 08 STA A TCSR e0 o COMPARE TO INMTERRUPT
311 FBSF 0F cLt LET INTERRUPTS HAPPFN
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113 AW R TR p NS R S W D Y TR W e S A P A T R A S Y G OF T M W SR Ty S SR B e W e R A T AD R AR O TR T AP W A R gy T SR eV
314 * ) BACKGROUND PROGRAMS N
215 * : *
316 * THITTALIZATION ENABLE AND VERTFY LOOP x

I . _ CONTROL ALGORITHM ENABLE AND ACTIVATION .
318 * *
219 * *

320 N T T T S T R T T T S S T A e e e o=k
321 FR6ND 96 A3 WATTY LDA A ENABLE LOOP TILL INITTALIZED
222 FRAZ2 A4 10 AND A 4%10 RECEIVED INIT COMMAND,,

323 FAK4 26 FA ~ ANE WATTI es RESETS INIT RIT
354 e IUREAL
325 FR6A 96 BA MATTC LOA A SYNC .OOP TILL SUN COMFS IN
326 FR68 27 Fc ~ ¥FQ WATITC TO START cArRNIC
327 FABA TFE FND33 JMpP CALC IF REQ'D DO THE CONTROL,,
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329 P L L T P PR P R L L L L D A D R L LR A L L Ll L Rl Al
330 * EMTER HERE ON TIMER QUTPUT CNMPARE INTERRUPT *

'ﬁl » THIS SHOULD OCCUR APPROX FVERY 500 USEC "
332 * ‘ *
333 * APPROX WORST CASE TIME FROM ENTRY 70 EXIT=300USEC L
33“ *-------q-.---------q-n-------n.--w—-------w--quq.-—----n-*
335 *

336 *
237 FAAD 96 08 SYSCLK LDA A TCSR CLEAR TIMER INTERRUPT
338 FARKF NC 09 LDo COUNTH READ COUNTER

330 F871 C3 0250 ADDD 43250 ADD OFFSET
240 FR74 DD OR STH NCHT MAKE NEW COMPARE VALUE
41 * LNy HEN23A SET UP FOR 500 USEC,.
3ap * 5T X NCHI « o INTERVALS
343 > 5TX COUNTH RESET COUNTER TO FFF8
344 *

345 FR7A 96 02  HITDNG  LDA A PORT 1 GET PORT{ STATUS
246 FRTA 84 DF ANDY A HRDF RESET WATCHDOG RIT
Za7 FRTA 97 02 STA A PORT} RESET WATCHDOG TIMER
248 FATC RAA 20 QRA A #%20 SET WATCHDOG 81T
349 FARTE 97 02 STA A PNRTY LET IT FLY AGAIN
350 *

251 F880 94 AR START LhA A FENARLE GET ENARLE RYTE

357 FRARZ2 36 PSH A STACK A FOR LATER
352 *

I84 FRAZ R4 0A STATO AND A #H08 WAS STATHS REAUESTED

- 5% FARS 27 1R REQ STOTIM NO, ,CHECK SERTAL 1/0 TIMEOQUTY
156 *

.35‘7 FRR7 96 A4 LDA A TRY DK IS IT MY TURM TO TRANSMIT YET
3SR FR89 P27 05 REN SNDREN TF TRXOK=0 THEN TITS TIME,, D017
T59 F8RRB T7A 00AdY DEC TRXDK IF NOT, BT ENABLED DEC
260 FRAFE 20 12 BRRA STOTIM . CHECK TIMFOUT
T61 FROD QA AZ SNORFA LNA A ENABLE GET EMAR{F STATUS
362 FR92 84 F7 AND A 487 KEEP ALLL BUT THIS ENABLED,,.
263 FR894 97 A3 STA A ENABF reelF PREVTIOUSLY ENABLED
Th4 FR9A PR OF [PA K T THE30F 7 SET TRANSMIT TNTERRUPT FNABLE
265 FB98 97 || STA A SCIcs oo DISABLE RECFEIVER INTERRUPT
Ihbk FRO9A 7F 00AC CLR RYTECT
367 FRAN CE FCC9 LAX #SCIOT " LOAD VECTNR FNR XMIT
368 FAAQ NF AA STYX INVEC
169 *

TTTTTR70 FAae %2 TTTgIoTIM T POL A TTTTTTTUGET ENARLE STATUS
371 FRAZ 36 pgH A PUT IT RACK
272 FRAU4 88U 0P AND A #5502 NOES SCT TIME=-QUT NFED CHECKING
373 FAAG 27 4D - REN T CTIME T NOL L CHECK COMM L 0SS
274 * ’
375 FRAR 7A 00AS DEC S1LOSS COUNTNDOWN- SYNE TIME, .
376 FBAR 26 48 RME CTIME . COUNTFR CHECK FOR TIMEOUT
377 FARAAN 96 AZ LB A ENARLE GET ENARBLE STATUS
I7R FAAF R4 FD AND A 485FD
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379 FARARY 97 AR STA a ENABLE
. 330 FABR 96 02 LLOA A PORTI LOOK AT XMIT ENABLE L IWNE
ﬁi FBRS 84 40 AND A #840 IS IT LOW??
3182 F8RT 27 15 RFN TXDSA YES..IN XMIT FNARLE MODE
283 FRR9 96 AT LDA A ENAR(F SEE IF NEW cOMMANND IS IN,,
IRN FABR 85 01 RTT A #5301 e o AND CKSM NK
I3" FRARBRD 26 06 BME STRNDEC YES . o DECONE CNMMAND
Iap FRAAF A5 (R QIT A #3508 NGO COMMAND,,SFE TIF POILL
IR7 FACYL 27 08 REN TXDSA NG POLL, ,RESYNC THYSELF
388 FAC3 20 ‘%0 RRA CTIME IT8 A POLL,,DD NOTHING
389 FACS A4 FE STRDEC AND A H3FF DISABLE ACTIVATTION
390 FACT7 97 A3 STA A ENARLF '
391 FAC9 BN F92¢C J8R NECONE DO WHAT IT sAY,,
292 FARCC 20 46 PRA MOTNR + dRESPONSE SET P ALREADY
393 ‘ *
294 FACE 96 02 TXDSA LDA A PORT{ ‘GET PORTY STATUS
395 FANO BA 40 ORA A #%40 SEY RECEIVE MODE.,.
394 FBD2 97 02 STA A PORTY oo FOR XMITTERS AND RCVRS
397 FAaD4 DE 11 : LDX SCICS CLEAR SCT INPUT RBUFFER
398 FANDA BD FC22 J8R Wi o
399 FAD9 Rk 2061 LhaA A HEADER GET CURRENT STATHS
400 FADC 84 ED AND A #SEOD STRIP QOF TYPE
401 FBNE 81 A0 CMP A #SA0 WAS IT STATYS RESP??
402 FRFD 26 OR aNF TXCRP ND, COMMAND RESPONSFE
40% FREP2 CC 007F LD #HRONOTF
404 FRES F4 2063 aND 8 STATUS+1 CLEAR STATUS
- 408 FAREB FD 2062 STH STATUS
0a FRER 97 B9 STA A FREFZF CLLEAR FREEZF
407 FBED 96 11 TXCRP LDha 4 SCICS -
408 FAFF 84 FR AND A PETE] RESFT XMIT TINT ENARLE
409 FAF] A8A 18 NRA A #%18 ENARLE RECFIVER
410 FAEZ a7 11 STA A Srics NOwW RFADY AGATIN
a11 *
412 FAFR 32 CTIME PUL A GET OLD ENARLF STATUS
413 FAaFe 36 PeH A PUT IT BACK FOR NFXT GlUY
TTTayA FAFT AL 04 TUAND A 4S04 SHALL WF CHECK FOR COMM,,
415 FBF9 27 19 AEN MOTNR 20al088,,,N0
414 FRFR DNE Ag 1.nY CLOSS YES ., .DNEC TIMER
a7y FRFD 09 i EYX ) COUNT DOWN TIMER,,AT 7ERQ?
418 FRAFE NDF An STX C1.0S8S8 LDAD NEW VALUE
419 F900 26 12 RNF MOTOR NOLGET FNCONER DATA IF TIME
T 420 F902 nC BE Lnh  AZABS GET CURRENT PNSTITION
121 F904 FH 2075 SN CMDA?Z AND STAY THERE
422 F90Q7 NC CH8 LDn ELARS
423 F909 FNH 2077 81O CMDEL
48 FOOC 84 {C LA A #%1C SAY LOST COMM
429 F9OF RT 2063 STA A STATIIS+]
426 F911 RD FCP2? - JS8R wi
a27 ®
428 F914 32 MNDTNR PliL A GET ENABLF, LLAST TIME
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429 F915 4D TST A 1S MOTOR RONTINE ACTIVE?
430 F916 2A 08 RPL SCEXIT ND,  ,RETURN TO BACKGROUND

‘731 Fa18 7A 00BO DEC MEQUNT
432 F91R 26 03 ANE SCEXIT
4% FIID TE FAZS JMP POINT
44 F920 3R SCEXTIT RTY
435 *
43k F921 DA BT MASKOK DA 8 ADDR
427 F923% "7 ASR 18 DETERMINE RTT PQOSITION
48 FoR4 %7 ASR 8 IN 32 BRIT MASK
439 F925 K7 ASR 8
440 F9Ra 3A ARYX POINT TN RIGHT RYTE
441 F927 A6 00 LPA A DeX
44p F929 94 AF AND A MASK CHELK IF IN MASK
44% F92R 39 RTS
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445 YT T I Y PR Y R R Y Y P Y L P Y P R P YL L E L L L PR R L

446 * *
".un x DECHDE, ,DETERMINES TYPE OF COMMAND AND MOVES P

u4n * VFCTORS3 ETC,,TO APPROPRIATE MEMORY RUFFERS *
B 449 * ' *

450 * *

45] L R T e P Y T T R P T PRI P T Y E T
AAAAA 482 F92C CE 2000 DECODE L.DX #3UMX GET SUN ADDRESS

483 F92F A6 13 PSUN LPDA A 19,X% STONRE

as4 F931 A7 00 STA A 0,X% NEW
455 F933 0R8 INY SUN

456 FQ34 AC 2009 crPX ASUNX+9

457 F937 26 Fbh RMF. tHPSUN

45R F939 CE 1A90 ILNDX #6800 SUN IS IN,.8ET UP FOR,, B

459 F93C DF AA STX cLOSS e s ANOTHER 3X,4 SECONDS

460 F93E TC 00BA INC SYNC ALLOW CALC TO GO

451 Y e P R T P T P P Y LY R PR T Y LT Y
Y * DETERMINE TF WE SHOULD BF WALKING A WIRE *

463 TR AL P R L EELELE R R YR LI A Y L LA LY EE X .5,

A4pd F941 CE 201C CKWW1 LNX HCMDWIM GET WIRE WALK MASK |

465 F944 3D DR 3SR MASKOK ARE WE IN MASK

Anb F946 27 058 BEN CKWH2 NO, ,CHECK 2

467 F948 CE 201F LnX BCHMOWI Vel

N68 FY4R 20 39 [RRA LUPTARG UPDATE TARGET VECTOR

469 F4D CE 2029 CKANWD LNX HOMDW2M BET WIRE WALK MASK 2

470 F950 8D CF 43R MASKOK

- 471 F952 27 08 8g0 CKWIW3 N, .,CHECK 3

472 F9S4 CE 202C 1.NYX YCMDWRAVe]l UPDATE TARGET VECTOR

473 FQ987 20 2D AQA UPTARG

474 F959 CE 2036 CKANTS LnX HCMDWIM GET WIRE WALK MASK X%

478 F95C 8D €3 asR MASKQOK

4Te6 FI9SE 27 05 REN CKWing ND, ,CHECK 4

477 ¥960 CE 2039 LOXx YCMNDWIVe1 UPDATE TARGET VECTOR

47RA F9r3 20 P21 aRA UPTARG

479 F9AS CE 2043 CKWwa LDX BCMDWAM GET WIRF WALK MASK 4

480 F9AR 8D R7 HSR MASKDK T S B

481 FQRA 27 05 REN NEWDAT ND, NN WIREANALKS

HB? FO9ar CF 2046 Lnx HOMDEHAY =1 UPDATE TARGFT VECTOR

~4BRT F9KF 20 18 RRA UPTARG B i
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aﬂs *'Q-q------—-'wopnn‘nn-.—--——-ﬂ---q-nm--npp--n-.-—---*

_ 486 v » DETERMINE TF COMMAND TS A BEAMPOTINT *
4 %’] e T T I P Y Y PR L PR P L L L L R DL LD L L L A bl bl o
488 F971 Be 2012 NEWDAT LDA A cCMDT
489 F974 84 EO ANMD A H3EO ' __
490 F976 B1 20 CHMP A #320 IS IT BEAM POINT?
491 F97R 26 56 BNE CKINIT
492 FQ7A CE 2050 LDX #CMD GET MASK
493 F97TDh BD A2 A3R MASKOK
494 F97F 27 2F BENQ NORSVP
495 F981 CE 2057 LDX H#VECTOR=1 GET ADNR OF TARGET
496 F984 RD 34 RSR SETTT SET NEW CMD IMN STATIS
u97 *.-----n-----mn--n-nnqun-un-nqwu---wu--«--q-—-ﬂw--n-*
498 * TRANSFER NEW TARGET VECTOR INTON CALC'S BUFFER *
499 : ey P L IT YRR T LY L L E L L L LY LY LA R Ll dhaed it el dd
S00 F9as BN 23 UPTARG B8R PASSIT ARE WE INTTIALIZED??
501 F9RB 26 26 8NE NORSVP 1F NOT,,NO CMD RESP
502 F9BA EC 00 Lnh 0, X GET 'X' VECTOR
503 FQAC uF CLR A
504 F98O DD CF STD TARGTX GIVE IT T0 CALC
505 F98F EC 02 LhD 2+ X
S06 F991 DN DI STD TARGTX+2
507 F99% FC 03 LnHh 3. X GET 'Y' VECTOR
S0A F995 4F B CLR A
509 F996 NN N3 STD TARGTY GIVE IT TO cALC
510 F998 EC 0S Lnn 5,X%
T TTS11 F99A DBh NS STD TARGTY+2
512 Fo9ocC EC 06 L.no 6, X GET '7' VECTOR
513 FOYE uF CLR A
S14 F99F nh D7 8D TARGT?Z GIVE IT TO CALC
G515 F9A1 EC 08 LNno 8,X
Si1A F9AYX DD DO STO TARGTZ7+2
817 F9AS5 96 A7 NDECONF Lha A ENABLE
S{R F9A7 BRA 44 NRA A #544 SET CALC ENA AND CLOSS TIMER
519 F9A9 20 0OC 9 A RSVPE




Co0 13:212 JAN P27,'84 MMC MAB01/M680% MPI) ASSEMBLER PAGE 1R
521 PRI I L L A L R E X AL YL LA PR P Y L L N Y Y
L 522 * PASSIT CHECKS FOR INITIALIZED STATE OF HC *
23 A TR L L L LYY LYY LY Y Y T R TR Ry T T X Y TR Ry e
S24 FO9AR 96 A3 PASSTT LDA A ENABLE
525 F9AD 84 10 AMD A H$10
S22k FO9AF 29 RTS
527 IR I e R L L R L L L T L R A L R S P L L L
S28 * NORSVP DISABLES COMMAND RESPONSE *
529 IR X Y Y Y L e LY R L R R Y P LT L Y
50 F9R0 BD FC22 NORSVP JSR Wil
S%1 F9B3 96 A3 ILDA A ENABLF
532 F9BS B4 F7 AND A #EF7 DISABLE REPLY
S3% FOR7 97 A3 RSVPE STA A ENARLF
534 F989 29 RTS
535 *-w---——------w----wn--v-F-w-nm-w--------nu-wﬁ-qu--*
534 * SETTT SETS NEW HC CNOMMAND STATUS *
537 Je W e A0 e A e T AD U D U PR AR U D A R Y SR S SR D IR AR O R R AR R R e e T S0 SR Y R TR e W W
S38 F9RA Rb 2012 SETTT LDa A cMDT GET MONDE
539 F9BN 84 IF AND A HE1F BITS
540 FORF 4A ASL A
501 F9CO 48 ASL A
542 FaC1 Fk 2063 STTTY LDA @ STATUS+1 CLEAR
54% F9C4 C4 80 AND B #580 pLD
S44 FHCH FT7 2063 STA H STATUS+] STATHS
S45 F9C9 RA 2043 NRA A STATLS#]
Sd46 FOCC B7 20673 STA A STATIIS+1
- S47 F9CF 329 RTS
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Saq *m—----------—----n----—-----Hn-u.q--n---lv-------nq-*

B 550 * NETERMINFE IF COMMAND IS INITIALIZATION *
51 *-w-—---------------9----f---n--w-n-qq--n-u—-m--n---*
952 F9NO 4p CKINTT TST A
553 FA9D1 26 40 BNE UPAZEL
554 F9D3 F6 2012 LDA B cMDT
555 FONe C4 1F aANMD B YR1F
556 FQDA DY RY cMp B ADDR
5%7 FODA 26 D4 RNE NORSVP
S58 F9NC 96 A3 LDA A ENABLFE GET ENABLE STATUS
______ 559 _F9DE 84 EF AND A HSEF SAY WERE ENABLED
560 FQEN 97 A3 STA A ENARLE
Se61 F9E2 CE 2050 LDX #OMD ADPRESS TN START OVERLAY
S6P? FQES A6 00 UPINTT LDA A 0y X GET DATA FRNOM CMD BUFF
563 FQET A7 14 STA A 20,X PUT AWAY DATA
S68 F9E9 08 INX ' POINT TO NEXT
555 FOFEA AC 206} cpX HCMD#*17
Sek FOFEND 26 Fo HNE UPINIT DO TILL DONF
967 F9EF CF 2064 1.NX #AZPOS
568 FQF2 FC 00 Lnn 0, % AZPODS
559 FQF4 DD RE sSTh AZABS
570 FO9FhA EN 11 3TH 511,X CMDAZ
571 F9F8 EC 02 Lno 2 X ELPOS
572 FOFA NDh €8 - STH ELABS
57% FQFLC ED 13 STH $13,X CMDEL
574 F9FE FC 04 LnDh 4,X A7 BIAS
T 578 *
S76 FAOO €1\ FF cMP 8 #5FF IF $FF,.RESTART
877 FAQ02 27 0C BEN DEATH VIA WATCHNOG
578 *
579 FAQ4 DN CO STH A7BAZ
880 FADR EC 06 LDD 6y X ELL RIAS
581 FAQAR DN CA sSTH ELBAZ
SR2 FADA Re 18 LNa A #R18 SET INITTALIZFD BIT
58% FAOL 8N B3 RgR STTT1 IN STATUS WORD
580 FAOE 20 1F R A NSACLEC DISABLE CALC 'IPDATE
54% *
nB&A FALD OF NEATH SF1T THIS TESTS THF WATCH=NDNG

587 FALY 20 FD BRA DEATH esel TMER
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589 R LR A R R L Y L L L P L PR PR L LR LY )
590 - * DETERMINE IF COMMAND TS AZ/EL POINTING S
&91 g g g g
592 FA13 AD 96 HPAZEL 38R PASSIT
S9% FAIS 26 99 L RMF NORSVP
: Sea FAL7 CE 2050 Lnx #EMD o
595 FAJA AN F921 18R MASKOK
594 FALD 27 9 o HEN NORSVP
597 FALF CE 2050 LPhX B #OMD
598 FAR2 A6 04 UPAF LRhA A 4,%
_ 509 FA24 A7 PS8 i STA A 37,X
KO0 FA2A 0R ThY
601 FAPT BC 2054 CPX HOMD+4
K02 FA2A 26 Fb BNE. UPAE
A03 FARC 8D AC BgR " SETTY
600 FAPE 96 AT NSACLC LDOA A ENABLFE
K0S FA30 B4 RF AND A HEBF NDISABLE CALC .
606 FAR2 BRA B4 NRA A #8584 ENABLE MOTORS AND COMM TIME
607 FAZA 20 81 QR A RSVPE
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A09 et L T P R Y P S R L L L I L L R L L L Rl ol b L Rl L Lt
610 * *
11 * PNIMT,,READS FNCODERS, RBUILDS NDATA WORDS *
XY * AND ACTIVATES MOTORS BASED ON CNMPARISON *
613 * 0F COMMANDED (OR CALCULATED) AND ACTUAL LE
AU * PNASTYTOMS "
61% * *
At A e e e P L T L R L R R L R Ll el el Rl ol Rk deddhadid
617 *

618 FA3E RH 05 POTNT ILDA A #S SxS00tISEC=2,SMSEC
619 FA38 97 RO ~ STA A MCOUNT
420 FA3ZA OF CLT ENARBLE TINTERRHPTS
621 FAZBR 20 49 RRA READE READ ENCODERS
77777 622 FAZD [E FATe POINTY LDX #HAZVAR
623 FAULD 8D FR64Y JSR AZMOTR BUILD AZ MOTOR WORD
6248 FA43 DL 8] LoD ACOQUNT ANY DELAYS FOR ACTV,7??
 hPS5 FAWS5 A3 0001 __81®BD #1 COUNT IT
626 FAUR 26 03 RANE CKELM IF SO FORGET AZIMUTH
627 FA4A RN FRAQ JSR PONER IF NOT POWER AZ MOTOR
K28 FAUD DD 81 CKFLM STO ACQUNT
629 FAUF CE FATE LnYX HELVAR
630 FAS2 BD FRAN JSR ELMOTR BUILD EL MOTOR WORD
6431 FASS NDC BY Lnh FCOUNT ANY EL DELAYS
6Z%2 FAS7 B3 0001 548D #1 COUNT IT
A33 FARA 26 03 RNE PTRTN IF S0,.EXIT
634 FASLC RD FRAQ J8R PONER IF NOT POWER EL MOTOR
" &35 FASF DD B3 PTRTMN sSTD ECOUNT ,
.63!.: FARY OF SF1 DISABLE INTERRUPTS
637 FAR2 Bb 2067 LDA A STATUS GET MOTNOR WORD
38 FARS Db RS T IDA A MOTWD
639 FALT? 53 CnM R
640 FAGR C4 05 AND R #3506 ARE HIGH SPEEDS OFF
U1 FARA 27 04 REAQ NEAR YES,.,.,WE'RE CLQOSE
6UP2 FAARL B4 DF AND A ESDF HIGH SPEED STILL ON
AUR FARE 20 02 ARA NE TN
6040 FATO BA 20  NEAR  0ORA A #5520 SET PROXTMITY BTT
AhUS FAT2 R7 2062 NFIN STA A STATUS
64Uk FATS 3R RTT RETURN FROM SYSCLK
Y *
AUR *
649 FATH DF AZVAR FrA $NF,320,8F5,%02,508,50A,580,87F
TFATT 20 o T T
FATA FS§
FA7TQ 02
- FATA 0R8 } o -
FATR (A
FATC 80
~ FATh T7F
K80 FATE RF FLVAR FrRr $AF, 840, 8FB,804,%10,514,801,$FE
FATF 40 :
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FARD FR
) FABL 04
. FAR2 10.
FARZ 14
FAR4L 01
FARS FE -
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652 L T L T T L L L L
— 657% * PIA AND MOTOR WwWNRD (MOTWD)Y CONFIGURATION "
54 ey L I Y T T PP R Y R Y R L LR L R R L AR Ll ol Al A
65% * *

65h * RIT 0 = 0 1,5 SEC WAIT INACTIVF, ELFVATION » o
657 * RIT 0 = 1 1.5 SEC WAIT ACTIVE, . ELEVATION &
1! * "
659 *  BIT L = 0 TURN QN AZ HI SPFEN #*
660 * BRTT 1 =t TURN DFF AZ HI SPEED *
661 * *
bh2 * RIT 2 = 0 TURN ON EL HI SPEEDN *
LYoX * RTT 2 = { TURN OFF EL HI SPEED *
hhd * ' *
(Y- 3a) * RTYT 3 = TURN ON AZ IO SPEED *
YY) * R1T 3 = 1 TURN OFF AZ LO SPEED *
667 * *
668 * RIT 4 = 0 TURN ON EL LO SPEED *
669 * RTIT 4 = {1 TURN OFF EL LO SPEFED *
670 * *
671 * RIT § = A2 POS DIRECTION *
672 * RYIT 5 = | AZ NEG DIRECTION *
67% * *
674 * RIT 6 = 0 E{ PNS DIRECTION *
679 * RIT A = 1 FL NEG DIRECTION *
676 * *
677 * BIT 7 2 0 1,5 SEC WATIT INACTIVE, AZIMUTH
" BTA * RIT 7 = 1 1.5 SEC WAIT ACTIVE, , AZIMUTH *
679 * *
580 *-—-----n----no-9-------—-—--n-u-n-—'-'-w-n-w-:p_n-nu-q-*
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6872 T TR D R D R A T e D R ST T N AT W T R D U WS D e TP YR T G SR TR SR AP G0 S5 T AT UR A B SR TR W R T S T TR v e e N W W T e
6873 * »
ey * RFANDE,, THIS RNUTINF REANS 4 RIT COUNTERS *
L3 * AND (IPDATES "IN MEMORY' ARS FEMCODERS, *
hRA * THIS ROUTINE ALSO SETS 'ENCODER JUMPED' ok
HAT * STATHS RIT TF REQ'D AND FREFZES DATA TF -y
A88 * TNDEX MARK TS ENMCOAUNTERED AND SETS STATHS *
kB9 « BITS ACCORDINGLY *
690 LT R Y Y P L e L L Y A o R
hAh91 FAB6 Fé6 S001 READE LDA R PIATOR GET ENCODER READIMGS
692 FAR9 F1 5001 CMP B PTAIDR DERDUNCE o
h93% FABC 26 FB8 BNE READE
694 FARE 37 PgH R SAVE FOR ELEVATIONM
695 *
696 *
697 FABF CE OORR AZMUTH LOX #OLDAZ GET CONSTANT TARLE ADDR
698 FA92 8D 29 ASR CKIMD CHECK MARK ENCOUNTERED
699 FA94 Re 0A LDA A HS0A CONSTANT HSED IN 'MOV!
700 FAQAR 8D 41 RSR RDY JPDATE AZ COUNTER
701 FA98 7n 0QR9 TS7T FREEZF DON'T LIPDATE JIF MARK,,
702 FA9R 26 05 RME ELEVTN e s WAS ENCOUNTERED
70% FA9D DC RE LNno A7ZABS IF NQ FREFZF,,UPDATE
704 FAQF FD 2064 STN AZPOS RETURN POSN
705 FAA? 33 FLEVTN P R GET READINMG FROM STACK
70k FAAR 57 ASR B SHIFT
707 FAA4 S7 ASR B TO
- 708 FAAS 57 ASR B THE
709 FAAL A7 ASR B END
710 FAA7 CE 00CS LhX HOLDEL GET CONSTANT TARLE ADDR
711 FAAA 8D 1 "SR CKIND CHECK MARK ENCOUNTERED
712 FAAL 8% 14 Lna A #%814 CONSTANT USFD TN 'Moy!
71% FAAE AD 29 RSR rRN1 UPDATE EL CNUNTER
714 FARO 7N 0O0BR9 TST FREFZE DONT'T LIPDATE IF MARK,,
715 FARZ 26 0S5 ANE ENDRD
716 FABRS DC CA Lnn ELARS GET ELEV POSNM
717 FABT Fh 2066 STN ELPOS UPDATE FOR RETURN R
718 FARA T7F FA3IN ENDRD IMP POINTY
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720 e L L L T A PR TR R L R L R L LR AL AL Ll AL Ll bl ol i)

721 * NETERMINF TF AZ(FLIMARKS HAVF REEN ENCOUNTERED *
'722 *---.---.-----l--—--n--v--P---v---rn-----p.w?w-----vn-*

723 FABD 17 CKIND TRA TRANSFER RFADINGS

724 FARE 84 07 ANMD A 2507 ARE BOTH A AND Z HI?

725 FACO 81 05 rMe A #5505 1F S0 MARK REGINN HERE -

726 FAC2 26 14 BNE NOTINMD IF NOT FORGET IT

727 FAC4 84 03 B AND A #8073 HAVE WE MNOVED??

728 FACHK AB 00 FOR A 0,X ..IF SO SET STATUS -

729 FACS 27 0F HEN NOIND . IF NOT, ,DONT SET 1T

730 FACA Rb 2062 LDA A STATUS

731 FACD AA 09 ORA A 9, X SET APPRO ENCOUNTFRED BIT L

722 FACF R7 2062 STA A STATUS ,
733 FAN2 86 01 LDA A 201 SET FREEZE FLAG,.

724 FAD4 97 B9 STA A FREEZE eeTD HOLD STATUS

735 FAD& AT 07 STA A 7.X INDICATFE MARK ENCOUMTERED
7136 FADA 39 NOIND RTS

737 *
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7%9 A e O N, S e . A A N PR R R RN R R TR AR RN EER R e R RS ane® e wk
A 740 * s o *
'741 * RD1,.,THIS ROUTINE UPDATES THE IN MEMORY *
742 ¥ ENCODERS AND DOES COMPARE,,NO~COMPARE *
743 * o § .
744 L I L T E R Py Ty Y L L P Y E Y Y Y PR LR L LT N N X
748 FAD9 97 R RN STA A MCODE
746 FADR C4 03 AND R #5073 KEFP ONLY A & B DATA
747 FADD 37 PSH H SAVE NEW TN UPDATF 0OLD
748 FADE E8 00 FOR 9 0,X HAS COUNT CHANGED??
749 FAFO 27 SC REN MOV HASN'T MOVED, ,CHECK IT
750 FAE2 Be FF Lna A HSFF IT MOVED,RESET STHCK
751 FAFA AT 02 STA A 2, X
752 FAFE A7 01 STA & 1, X «oFOR NEXT CHECK
783 FAF8 5 01 RIT R #8501 DID A CHANGE??
754 FAEA 27 0D REN CKR NO.,.MUST HAVE BFEN R
755 FAEC 32 PLUL A GET RESULT RACK
756 FAED 06k TAP C CODES=RESULTS
157 FAEE 36 PSH A RE=STACK RESULTS
758 FAEF 2% 04 RCS CKOVSA IF A HI,.SEF IF B HI
759 FAF1 28 11 RVC DECX A LO,,IF B L0O,.DEC
TeH FAFZ 20 16 RRA INCX A LO.,B HI,.INCRE
761 FAFS 29 0D CKNVSA RVS DECX A HI,,IF B HI,,DEC
762 FAF7 20 12 AR A INCYX A HI,,B LO,,INCRE
76% *
768 FAFQ 32 CKB PUI. A N
- 765 FAFA 06 TAP OV AND CAR=RESULTS
Tebh FAFB 34 PSH A
F767 FAFC 25 04 86S CKOVSA IF A HI,,.SEF IF B HI
768 FAFE 2R OR aye INCX A LO, . IF R ILN,,INCRF
769 FROO 20 02 RRA DECX A LO..B HI,.DFC
770 FRO2 29-07 CKOVSA nys InNeX A HI,,IF R HI,,INCRF
771 X
772 FRO4 EC 03 NECX LDn 3,X GET ABS ENCODER VALIE
773 FBOK C3 FFFC ADDD Hell SUBTRACT 1,, — "~
774 FRO9 20 09 RRA ADDYX » o FROM RESULT /
775 FROR FC 0% INCX Lnn 3, X GET ARS ENCODFR VALUE ¢
776 FRON €3 0004 ADDN #4 ADD 1 TD RESULT —
777 FR10 ED 03 ADDX STOD 3, X ;
778 FR12 4D 07 TST 7,X NAS MARK ENCOUNTERED?? |
779 FR14 27 24 RED OLDMEW NOL JUPDATE 0OLD RESULT \
780 FRB1e 96 Rh CLnA A MCODE |
781 FR1A 81 0A CMP A #S0A 15 IT AZ TIME?
782 FBiA 26 07 BNE XFL NGO FLEVATION 3
783 FRIC EC 0% Lnb 3, X |
784 FB1E FN 2064 STD AZPOS UHPDATE AND HOLD /
785 ER21 20 05 AR A XSTAT |
786 FR2% EC 0% XELL.  LnD 3, X i
TAT FRP% FD 20k6 STD ELPNS |
7BR FR28 A3 05  XSTAT SUEN 5, X COMPARE WITH RBIAS i
- 2 i
{
| ’ \
[ R O P T7e) A
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789 FR2A 27 NC BREN CILLRFRZ IF THEY COMPARE, . ALLS WELL
B 790 FR2C Rh 2062 1LDA A STATUS IF _NOT,,
.791 FRAF AA 08 ORA A 8y X SET STATUS BIT TO NOTIFY
792 FR31 R7 2062 STA A S5TATUS s ALL WHO CARE AND,,
7193 _FRZ4 FC 05 Lnn 5, X THEN MAKE IT RIGHT BY,, o
704 Fn3s EN O3 STD Z,X LPUTTING RIAS IN POSITION
798 FRIA HKF N7 CLRFRZ CLR 7,X CLEAR FREEZF FLAG
796 FR3A 33 OLDNEW __®PUL B GET BACK RESILT
797 FE3IR ET7 00 5TA R 0, X AND UPDATE OLD
798 FRID 39 PTS
7199 *
OO * 1F EITHER MOTOR RIT TS ON, ALLOW 10,9 SECONDS
801 * FOR COUNT TO CHANGE,.IF IT DOESN'T, MOTOR
___RO? * AND/OR ENCODER ARE FAULTY
80% FR3IE Y96 ARB MOV LNDA A MSAVE GET MQTOR STATUS
ROO FBUOD 473 COM A
80S FRU41 94 Ré AND A MCODE 18 MOTOR THRNING
ANk FRUZ 27 FX REN CLRFR7Z NO, JFORGET IT
R07 FRUS 37 PsH B
- ROR FRU4e FC 01 LDhD 1,X GET STUCK COUNTER
BN9 FR4R B3 Q0O0OF SURD #1959 COUNT IT DOWN
810 FBUB ED 01 STD 1.X
. A11 FR4n 323 Lad 01 N -
A12 FBUE AN 01 TST 1,X IS COUNTER ZERQ?
R1? FRSO 26 E6 ANE CLRFRZ
~ R14 FRS2 AD 02 TST 2 X ]
" R15 FR54 26 E? RNE CLRFRZ
.315 FRSA RH 2062 NMDVE LDA A STATUS
R17 FRS9 8A 02 ORA A 1502 SET NOT MOVING RIT .
R1R FBSR R7 2062 CSTA A STATUS
R19 FAGSE AC 0} TNE 1,X RESET COUNTER TO
820 FRAKD AC N2 INC 2% S'FFFF?
R21 FR&2 20 D4 BRA CLRFRZ
8p2 * '
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K24 B L T T T T T T P R T T P L P R L T P R Y R
s W ) *
"'das, x AZMNTR, JBUILDS AZIMUTH MOTOR WORD *
327 * THTIS MOTOR WORD IS USED BY APQWER *
RP8 * TO ACTIVATE AZIMUTH MAOTOR *
RP9 * *
a30 * ELMATR, ,BUILNS ELFVATION MOTOR wORD *
R31 * CTHIS MOTOR WORD IS USED BY FPRPOWER *
XY * TN ACTIVATE ELEVATION MOTOR *
R332 A R " PR N T NCTE TP RGYTETRRRNTABR T REE R MR RSN RSEE . W ww
B34 FB64 FC 2075 AZMATR  |L.NO cMnAZ GET CNMMANDED POSITION
R3S FR&67 93 BE sSys 0 AZARS COMPARE WTTH ACTUAL
834 FRAQ 20 05 BRA MNOTR
R27 FR&B FC 2077 FLMOTR Lnn CYDEL
R383 FRHF 93 A8 SUB D FLARS
R%9 FRTN 27 30 MOTR REN STOP
R4nN FRT72 2B 0A RMT CCW IF RESULT NEG.CCW
Aany FR74 36 Cw PSH A
RUP FRTS5 Q6 BS LDA A MOTWD GET MNTOR WORD
843 F377 A4 00 AND A 0,X RESET OIR BIT "NFwBF
R4N FR79 97 RS STA A MOTWD
845 FR7R 32 PUL A
846 FR7C 20 0D BRA SPEED DETERMINE SPEED
847 FRTE 36 CCwW PSH A '
R48 FR7F 94 RS LOA A MOTWD
849 FBA1 AL 01 ORA A 1, X SET DIR BIT 120my0!
850 FRRY 97 RB§5 STA A MOTWD
51 FRAS 32 PUL A
K52 FRAG 43 cCOM A
RS53 FRAR7 5% CN™ R
A54 FBAR C3 0001} AnDnN D 751 NEGATE RESULT
A58 FRAY 4D SPEFEN TST A
 ASh6 FRAC 26 0OC RME HT
RS7 FRAE C1 20 cCHMP R #520 REAL COUNT 0OF 8
858 FR90 24 08 ace W1
859 FRQ9Y 96 RS ) ILNA A MOTWD ) -
340 FRQ4 A4 0P AND A 2. X RESET SPEED RITS 'FoS=ER!
Bh1 FR9K A4 O3 NRA A 3, X SFT HI SPEED RIT'02=04"
T AKP FRQQ] 20 0OC ARA MOTRET ALLOW LD SPEED S
RAZ *
864 FROA 9k RS HT LDA A MOTAD
""" "TR&5 FRQC A4 0p AND A 2sX RESET SPEED RITS 'FSo=gR?Y T
Rak FRYF AA 04 NRA A 4,X SET LD SPEEND BIT'08=10"
RA7 FRAD P20 04 BRA MOTRET
- RKHRK . -
RA9 FRA? 94 RS STOP LOA A MOTWD
870 FRAU AA 05 ORA A 5,X SET MI/LO BITS '0A=id!
""" B71 FrRAG 97 RS MOTRFET STA A MOTWD DISALLOW SPEEDPS T
A72 FBAA 39 RTS
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87“ PPN ER RN RPN PR PR ORRPERD PV TR SRR ERNBW PV ERNPRRORGVRRRTWERRRNS ® R
) 375 * *
‘gm, . POWFR . DFTFRMINES [F SWITCHING DFLAYS ARE »
R77 * REQUIRED AND CONTROLS MOTOR POWER ACTIVATION w
8’78 s _AND OTRECTION SWITCHING BY CONTROLLING VALUE L
R79 * IN ! COUNTY THERERY COMIRNLLING ENTRY *
agn *-.---n——-n—----—--n--w---'----—n--»,--!l-no-ﬂ----—'--P-m-w---vt
881 FBA9 96 RS POWER LDA A MOTWDH GFT MOTOR WORD -
882 FBAR A4 01 AND A R CHECK DIR REN 120=40"
RRAT FRAN NA RR ILhA R MSAVE GET ACTUAL MOTUOR STATUS
__BRAAN FRAF F4 01 ~_ _AND 8 1. X% COMPARE DIR '20=40!
RR] FRAL 11 CaA IF EQUAL DONT DELAY
gaK FORY D7 3f AFQ MOTSP e o SET MOTNR SPEED
AR7 *
8R8 FRR4 96 BYH STOPIT ILDA A MOTWD GET MOTOR STATUS
889 FRBA AS 06 1T A beX IS WAIT ACTIVE 'a8n=01"?
890 FBRA 26 12 . BNE CHDIR IF BIT WI ITS DONE
B91 FBRA AA 0h ORA A h,X SET BIT 'A0=01"
RGP FRRC 97 8BS STA A MOTWD
893 FRRF 94 BA STNPP LDA A MSAVE « o ALLOW MOTOR TO COAST
R94 FRCN AA 0S ORA A S X e AFTER THE "0A=1 4"
895 FRBCZ BT 5000 STA A PIATIOA + o POWER GOES
896k FBRCS 97 BA8 B STA A MSAVE «« NOW SAVE REAL STATUS
897 FRBC7 CC 0S78 LD #1400 1400%2 ,5MSEC=3,5 SEC
R9R FRCA 20 32 ARA PRET
899 * _
- Q00 FACC Dk AR CHNIR LDA B MSAVE GET MDTOR STATYUS
.901 FRCE 53 COM 8 INVERT MOTQOR BITS
902 FRCF E4 08 AND 8 S X ARE MOTORS ON?7? 'DA=tid4!?
903 FBDY 2k FR BRNE STOR? WATIT AGAIN
9n4 FRNHZ A4 07 AND A 7,X RESET WAIT ACTIVE BIT
305 FADS 97 BS STA A MOTWD VIFwFE?
906 FRBNT D& RR LDA A MSAVE GET MDTOR STATUS
907 FRD9 AS 0} RIT A 1,X GET REQYU DIR 120=40"
908 FRADR 26 04 BNE CCWA IF BIT *0' 60 CW
909 FRDD E4 00  CwWA AND H 0,X RESFT DIR RIT "DF=BF!
910 FRNDF 20 0P AR A DIREXT EXIT
911 *
912 FRE1 EA 01} CCWA ORA B 1, X SET DTIR BIT 120=40"
912 FHREZ FT7 5000 DIREXT STA A PIATOA CHANGE DIRECTIONS
914 FRFE& N7 BA STA R MSAVE
915 FAF8 20 11  BRA APOWRT GFT QUT
914 *
917 FREA DA KRR MOTSP LDA R MSAVE GET MOTNR STATUS
91R FREC EA 02 aND R 2,X  STRIP MOTQOR RITS 'FS=ER! h B
919 FREF D7 R4 STA B MSAVE SAVE STATUS MOMENTARILY
920 FRFO Db 35 LDA B MOTWD GET MOTNR STATUS
921 FAF2 E4 08 AND 8 5, X ONLY ., TOA=1 47"
92> FufFd NHA RR NRA R MSAVE SET MNTNR SPEEDN
923 FRF& F7 5000 S5TA 8 PTATOA

ANAY WE 6G0O0N0DO0OL
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924 FRF9 N7 BA ST4 R MSAVE SAVE REAL MOTOR STATUS
2925 FBFB CC 0028 APOWRT  Lnb #0040 40%2 ,SMSEC=100, 0MSEC
26 FRFE 39 PRET RTS
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928 %*
_ 929 * o :
30 * VEFTOR HERF WHEN SCT INTERRUPT HAPPENS
931 *
_..932 * I
9%% FBFF NE AA SCI0 LoX I0OVEC CONTAINS SCTOT VECTOR,,
934 FCO01 6E 00 Jup 0,X oo IF TRANSMIT INTERRUPT
.. 938 * o IS EXPECTED, . o
93k * CONTAINS SCTIOR VECTOR,,
937 * eeIF RECEIVE INTERRUPT
938 * - 1S FXPECTFED
Q39 *
940 * ENTER HERE NN FIRST BYTE OF INCOMING MESSAGE
941 * —
qn2 *
943 FCO03 96 A3 SCIOR LhA A ENARLE GET ENABRLE RYTE
944 FCOS 84 FD AND A #SFD RESET SYNC TIMER
94% FLO7T 97 A3 STA A ENARLE
9u6 FCO09 96 11 I.NA A scIcs GET SCI STATUS
947 FCOB 84 44 AND A 2%U4 ISOLATE ERROR BITS
948 FCOD 26 10 AnE SETWY IF ERRQR OCCUR,,.QUIT
949 FCOF 7C 00AD InE CHARS COUNT MESSAGE BYTES
950 FC12 D6 12 LNA B SCIRYX GET INCOMING RYTE
951 FC14 17 TR SAVE 1T
952 FC1%5 DR AE AND B ~ CKSM CHECKSLM RYTE
953 FC17 D7 AE STA R CKSM
" 954 FC19 DE A8 LDhX NEXVEC GET ADDR OF SERVICE RT
955 FC1R D6 AL LDA 8 BYTECT |
9%6 FCIN KE 00 JMP D, X JUMP TO SERVICE RQUTINE
957 *
958 * SETS HARDWARE RECEIVER DISARLE TILL MFSG GOMNE
959 *
960 FC1F AD 01 SETWL BSR W) SET WAKE 1P
%61 FC21 38 RT1I
942 * B
953 FCe2e2 96 11 WU LNA A SCICS - GET SGT STATHUS RYTE
Akl FCR4 RA 0% ORA A #3501 SET WAKE=UP BIT
265 FC26 97 11 STA A 3C1ICS DISABLE RECFIVER
966 FL28 UF CLR A
967 FC29 97 AD STA A CHARS CLEAR MESSAGE COUNTER
968 FC2R 97 AE STA A CKSM CLEAR CHECKSUM RYTE
249 FC2D 97 AC STA A RYTECT CLFAR BYTE COUNTER o
970 FC2F 96 12 LDA A SCIRX CLEAR RX RUFFER
971 FC31 CF FC3C LDY HGETCMD SET UP AGAIN FOR, .,
972 FC24 DF AR - sTX NEXVEC . +START OF NEW MESG
973 FC3k CE FLO% LDX #SCI0R GET ADDR OF INTERRUPT,,
974 FC39 DF AA STX I0VEC « s HANDLER AND STORE
97% FC3B 129 RTS RTI TO BACKGROUND
976 * :
977 *
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978 * RECEJVER SERVICE ROUTIMES
~ 979 x
‘80 *
81 FC3C B7 2012 GETCMD STA A CMDT PUT AWAY RYTE
982 FC3F 16 _TaR SAVE TYPE
9R3T FLU0 R4 EO AND A HSED ISOLATE TYPF T
CEY *
9R% FCUOP R1 AQ GEMDS CMP A #$A0 STATUS RESPONSE?
984 FC44 27 D9 RFQ SETWL
9R7 *
a 9”8 FLUA BY AD GCMDAY CMP A 280 STATUS POLL
989 FrLu8 26 OF BAE GCMNY
990 FC4A 17 TOMFC TRA YES,.TS IT MINE??
991 FCUR A4 IF AND A HS1F ISNLATE ADDRESS
992 FC4Dh 91 R7 cMP A ADDR GET REAL ADDRFSS
993 FCUF 26 CFE AINE SETY ND, IGNORE THEN??
994 FCS1 CE FCB8A LnX #VERIFY YES,.ENABLE CHECKSUM
9958 FCS4 NF AR STX NEXVEC
996 FCSA 20 13 BRA STRSYN START SYNC TIMER
997 *
998 FCSA 81 20 GCMM CMP A 82%20 IS IT A BEAMER??
999 FCSA 27 07 REND STRSUN
1000 FCSC 81 60 GCMDZ CMP A #3560 IS IT ARS AZ/EL??
1001 FCSE 27 03 REN STRSUN
1002 FC&O 4D GCMDO TST A %0 IS IT INTT TIME??
1003 FCh1 26 BC CMDOUT  ®BNME SETWU N, AROUT DOME THEN
1004 *
0S FCh3Z 7F ODAC STRSUN CLR RYTECT CLEAR BYTF COUNTER
06 FChb CE FCT6 LnX HGETDAT POINT T0O DATA COLLECTOR
1007 FCH9 DF AR STX MEXVEC
1008 *
1009 FCAR 84 QU STRSYN LDA A #5004 SET UP FOR 2,0 MSEC DFELAY
1010 FChAD 97 AS STRSY1 STA A S1.0SS o
1011 FLHF 96 AR LDA A ENARLE
1012 FC71 8A 02 ORA A 302 ENARLF TIMER TO COUNT
1013 FC73% 97 A3 B STA & ENARLF - - -
1014 FC75 38 RTT RETURMN IT 18
1015 *
1016k * -
1017 * LNANS DATA INTO INPUT RUFFER
10148 *
1019 * e - T
1020 FC7h CE 2013 GETDAT LDX HCMDS POINT TO MFSG BUFFER
1021 FC79 3A FMSGTR ArYX ADD BYTECOUNMT TO ¥
1022 FC7TA A7 00 ~ STA A 0,X% TO OFFSET T
1023 FC7C 7C O0O0AC THC BYTECT
1024 FCT7F C1 4p CMP R #77 GOT ALL DATA??
1025 FCB1 26 FA ANE STRSYN NO,.START TIMER AGAIN B
1026 FCARX CE FCAA L0X UVERTIFY YES..POINT TO VERIFY
1027 FLBe DF AR STX NEXVEC
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1028 FC88 20 F1 BRA STRSYM START COUNMTFR
1029 *
‘30 * VERTFYS DATA IS CORRECT
021 * AND CALCULATES RESPONSE PERIDD
1032 * R .
1033 FCBA 9A AFE VERTIFY LDA & CKSM
1034 FCAC 26 D3 RNE cMNOUT BRAD COMMAND, ,RESET
103258 *
1036 FCRF F6 2061 CALCTX LhA B HEANER
1037 FC91 C4 1IF AND B $$1F STRIP QFF OLD
1038 FC93 86 2012 ____LDA & cMDT GET CNMMAND TYPF -
1039 FC96 R4 FO AND A #SED ISOLLATE TYPFE
1040 FC9R A1 80 CMP A 4880 1S 1T POLL??
1041 FCOA P26 0A RNE CALTX1 NO,  MUST BE RESP
1042 FCOC CA AD NOCALC ORA R HRA0 SAY POLL RESP
104% FCOE 86 07 LDA A 37
1044 FCAO 97 AD NOC STA A CHARS
104% FCA2 Rb 06 LhA A 1) ALLOW HFC TO LLINE SWAP
1046 FCA4 20 16 BRA EMARSP
1047 FCAG 96 A% CALTX1Y LhA A ENARLF
1048 FCAR BA 01 DRA A #5501 SAY NEW SUN IS TN
1049 FCAA 97 A3 STA A ENARLF
1050 FCAC 86 01 LDA A #1
1051 FCAE 97 AD STA A CHARS
1052 FCRO CA CO ORA R #SCO SAY CMD RESP
. 105% FCR2 96 R7 Lha A ANDDR ‘ GET REAL ADDRESS
7T 084 FCR4 97 A4 STA A TRXOK SAVE 17
0S5 FCB6 48 ASL A MIJLTIPLY RY
56 FCRT 9B A4 ADD A TRYNK 3 AND 4.0
1057 FCR9 BRR 05 ARD A #35 seADD S :
1058 FCRR 48 ASL A GET # OF SO00USEC
1059 FCRC 97 A4 ENARSP STA A TRXNK TNTERVALS
1060 FCRF 96 A3 LhA A EMABLF
1061 FCCO BA 08 NRA A #308 ENABLFE RESPONSE
1062 FCC2 97 A% STA A ENARLE
1063 FCC4 F7 2061 STA R HEADER T
1064 FCCT 20 A2 VERF IN ARA STRSYN START TIMFER,,.LLAST TIME
1065 *
1066 * - o -
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1063 TR X TR R RS F Y EFELE PSP R YRS LY R P YL AL R R R R XN LN X 8 2

'069 * ENTER HERE ON TRANSMITTER INTERRUPT *
070 L L L R T T Y ey Y Y T Y Y P P Y E P Y Y
1071 FCC9 96 11 SCIO0T LDA A SCICS CLEAR INT FLAG
._.A072 FCCB 96 02 LhA A PORT] GET PORT STATUS i

1073 FCCD 84 BF AND A HSBF EMARLE XMITTER o

1074 FCCF 97 02 STA A PORT1

1075 FCD1 96 AD LDA A CHARS 1IF 0 SEND CKSM

1076 FCD3 27 17 REN SNDCKS IF NOT OUTPUT

1077 FCNS CE 2061 NORMAL LDX HHEADER GET ADDR RESP RIIFF

1078 FCD8 Nk AC RINX LhA R RYTECT GET POINTER

1079 FCDA 3A ARY

1080 FCNR EA 00 LhA 8 0,X GET DATA RYTE

1081 FCND 96 AFE LNA A CKSM

1082 FCDF 1R ARA : UPDATE CKSM -

108% FCFO 97 AF STA A CKSM

1084 FCE2 D7 13 STA R SCITX SEND THE BYTE OUT .

1085 FCF4 7A 00AD NEN CHARS ADD IN CKSM

1086 FCE7 7C 00AC NC 3YTECT POINT TO MEXT ONE

10A7 FCEA 20 DR RRA VERFIN GET QUT o )

1088 FCEC 96 AC SNDCKS LNA A BYTECY WAS IT A CMD RESP??

1089 FCEE 81 01 CMP A #1

1090 FCFO 24 04 3NE OKCKSM YES,.FORGET CKSM

1091 FCF2 Re6 03 LnA A 7803

1092 FCF4 20 07 AR A NOCKSM

1093 FCF6 D6 AE OKCKSM LDA B CKSM

1094 FCFA 50 NEG A

095 FCF9 N7 13 STA B SCITX
09A FCFB 86 0h LnA A #1506

1097 FCFD D& 11 NOCKSM LDA R SCICS DISABLE TX INTERRUPT

1093 FCFF C4 FR AND 8 HSFR
1099 FDO1 D7 11 STA R SCICS

{100 FN03 JE FCAD SCTRTIT Jmp STRSY1 R
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1102 *--------'----—-n-~----v-----v-nn------p-w—w-q---w------w--t
_ 103 * 4=HYTE MOVE ROUTINES UUSER 8Y CALC L
04 t--o.-—-------enrncnwn—--—n-n-w-—--w--nvan-w-n-’ngww-n—nn--*
1105 *
1106 FNO6 EC 00 _PVIX  LDD 0% LOAD X
1107 FDO8 92D EF STD X0
{108 FNOA EC 02 LN 2% IESwER!
1109 FDOC DD F1 ... 81D X2
1110 FDOE %9 RTS
111 *
1112 FNOF EC 00 PVLY Lno 0,X% LOAD ¥
111% FD1L DD E7 STD Yo
1114 FD13% EC 02 .ne 2o X
1115 _Fni1sS Hn E9 STD Y2
1116 FD17 39 RTS
1117 *
1118 Fp1a EC 00 PYLAL _LDD 0,X LOAD ACH
1119 FD1A DD F3 ’ 870D ACY1O
1120 FbhIC EC 02 L.DD 2 X
1121 FDIE N0 FJ STD AC1?2
1122 FD20 39 RTS
1123 *
___1124 FD21 EC 00 PVLAZ2 DD 04X LOAD ACP
1125 FD23 DD ER STD AL20
1126 FD2% EC 02 LoD 2 X
1127 FD27 DD ED sSTN AC22
"1128 FN29 39 RTS
129 *
P130 FN2A DL E7 PV3Y Lon Yo STORE Y
1131 FD2C ED 00 STD 0,X o
1132 FD2F DC E9 LOD Ye
1133 FN30 ED 0p PVX SRAY 24X
1134 FD32 39 RTS )
O
l
- N _
1

PR
PULX PV LS PVLA pyipg PUSY
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1136 Y P Y L LY P PR R P Y PP Y LY PRI ST Y P LY Y LY LYY Py Y
7 * *
"i“é"“ . N CALC, UTILIZES CORNIC ALGORTITHM TO CALCULATF *
1139 * AZIMUTH AND ELEVATION IF POINTING 0OR WIREWALK *
1140 » COMMAND I8 RECEIVED *
77”?1 a1 o * » . *
11&2 L LI I L L P R R Y Y R Y E L Y L T Y L Y LR LY Y Y e
11473 FN33 CALC Fnu *
M_{ta‘lj - 'L LI L P P R R N L Y R Y P L Y Y R T P L L Y L N
1145 * TRANSFER LLATEST TARGET TD WNRKING TARGET *
B 1146 o dntndnlaedhaiisuitedntnduinindisdedefuidudbedeieddthodoniiliin et debniodiidbedutdniubodedeindubaiaiube
1147 FD33 CF O00CF LpX HTARGTX GET ADDR OF [.ATEST
1148 FN3K A 00 TXFER LDA A 0,X
1149 FRX8 A7 OC STA A 12, X
1180 Fp3A 0B TNX
1151 FD3B 8C 00DRB cpX HTARGTX+12
1152 FDIE 26k Fb | ANE TXFER |
1154 x CALCULATE REAL TARGET VECTOR : *
1158~ T L R L Y Y Y Y Y L L T Y ™
1156 FDUO CE 2071 ' LDX HHE| 12~ Y o & BZ=TZ=HZ
1157 FD43 8D CA BSR PVLY
1158 FDUS 4F CLR A
1159 Fnae 297 E7 STA A YO
1160 FDUB CE 00E3 LhY AT70
1161 FDAR RBD FF2B JS8R SUR
1142 *
.53 FD4E CE 00DR 1.DY HTXO k% BX=TX=MX
64 FDS1 8D BC R3R PVLY v
1168 FNDS3 CE 206K LNX HHELTIX=1
1166 FDS56 8N C9 23R PV A2
117 FNDSA AF CLR A
1168 FDR9 37 ER STA A AC20
1169 FDRB CE ODE7 LNY HYD
1170 FDSE RBD FF2R JSR 3UR
1171 FDe) CE 00DR LDX #TX0 T -
1172 FDA4Y 8D C4 R3R PVSY
1173 * ,
1174 FNek CE OODF LDX 4TY0 *k%  RY=STYwHY o
117% FD69 RBD FNOA JSR PVLYX
1176 FD6C CE 206F LDX HHELJY=1
T {177 FnaF AD A7 5SR PVLA1 o T
1178 FDT7Y 4F Ci.,R A
1179 FD72 97 F3 STA A AC1O
1180 FRD74 CE OOEF LDY #X0 - i o
1181 FD77 8D FFP2R JSR SUR
1182 FD7A CE 0ODF LDX HTYO |
1183 FDTD OC EF PVSX Lhp X0 STORE X ) T
11A4 FDTF END 00 STH 0,X
1188 FDRY NC F1y Lnhn X
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11RA FDBZ ED 02 STD 2eX

__i 87 *
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118‘3 IR LA AL LAY YRR LYY LY LY R LY X TRy ey e
B 190 * NNRMALT7E TARGET VECTNR "
‘91 iW---'----—-----'--l.l!ﬂ-----'.-..--ﬂﬂ-..'-.n--.ﬂ.-'-—'-‘.'Qqnmqn-—ﬂﬂ-*

192 FN8S RN FESY JSR CORDIC K % SQRT( BX*%x2 + RBYwx2 )
1193 FDAB CE FFEC LDX HKO ' NDIVIDE RY K

119¢ FD8A aN FN1R JSR PVLAY o

119% FDRE Ae IF ‘ 1LNA A #31

1194 FNGO 97 FA STA A nve

1197 FN92 BD FFA43 JSR DIVIDE

1198 FDAS CF O0E3 LDY #T70

1199 FN98 8D Fhia JSR PVLX

1200 FN9OR BD FES7 JSR CORDIC T K % SORT( RX#*%2 + RYwp + RZ*

1201 FN9E CE FFEC LDX 7K 0 DIVINE RY K

1202 FDAY 8D FN{R JSR PVLAY RESULT = MAGNITUDE B

1203 FNAL 86 21 o LDA A %33 h

12040 FNDA6 97 FA STA A DvVe

120% FNDAB RN FFA4R JSR NIVIDE
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1207 o e L L L L LR R L L R L L R L L R L AL Ll L ALl Ll Ll Ll Ll
08 # __ _ADD NORMALTZED VECTORS,,0BTAIN REAM POINTING VECTOR *
09 e e Y P Y L R R R R L L R L L L L AL L L L LR ALl AL Ll R
1210 FDAR CF 00E7 LoX . BYO NORMALIZE B7
1211 FDAE BD FDIB JSR PV AY o
1212 FNBR1 CE ODNESR LPYX #TZ70
1213 FNR4 AN 2N BSR nIvnl
1214 FDRe CE 2005 . LoY HSIIN7 =1 ADD NORMALIZED SUN VECTOR
1215 FPDR9 8N 33 BSR ADDDY B7+57
1214 FNRB CE ONEZ LN #1770 STORE N T2
1217 FNBRF RN FD2A JSR PVSY
1218 FNDC1 CE OODF LnX #TYQ NORMALTZE BY
1219 FNC4 80 1D QSR PIvDl
1220 FDPCe CE 2002 . iDhx HSUINY ADD NORMALIZED SUN VECTOR
1221 FNC9 &N 27 QSR ADDDY BY+SY
1222 FDCB CE O00ODF LY ETYO
122% FDCE BD FN2A JSR PVSY
1224 FNN1 CE OODNR Lhy #TX0 NORMAL TIZ7E RX
122% FDD4 8D OO RSP nIVDY
1226 FDONb CE 1FFF LnX HSUNYX =1 ADD MNORMALIZED SUN VECTOR
{227 FDODG 8D 13 RSR ADNRDY
1228 FNDNRBR CE O0O0ODF LnX . HTYOQ ILOAD VY IN Y
1229 FNDE BN FDOA J8SR PV X
1230 FDF1 20 18 RRA caALCH
1231 *
}23? *
233 *
QSQ FDF3% BD FNOK DIVD1L JSR pPVLYX
35 FDE& 86 1F LDA A #31 )
1236 FNER 97 FBH 5T2 A nDvVce
1237 FDEA BD FFAUZ JSR DIVIDE
1238 FDED 139 RTS
1239 *
1240 FRNEE RD FN2Y ADDD1Y JSR PV A2
1241 FNDF1 UF CLR A
1242 FNDFP 97 ER STA A AC20 S
1247 FDFU CE 0OOE7 LNYX #YO
1244 FDFT RN FFID : JSR ADD
124% FDEA 39 RTS N
{246 FDFR

RO SA CALCH nar CORDIC CALCULATE AZIMUTH ANGLE
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1848 A N L L A A L E S ER AL LI ELEL L EERE LA EREELEIE YL EERREEE YN EX X X3
249 * PERFORM +0R=- 270 DEGREE CALC *
>¢50 *-:-------:u;;r;r.F---.'ﬂ---.-.-_.-ﬂﬁ,--ﬂ-—-QPFUO-FD-HFQ-..-HF-”*
251 FDFD 96 FA LDA A THR
1252 FDFF D6 F9 Lha A TH? _ B
1253 FENL DD FC STD A7 CALC=A7 o
1254 FEOR 93 R/F SHR D AZARS CURRENT AZ PNSN,
1255 FEO0S 2A 01  BPL *+3 -
1256 FEO7 4% CoOM A ‘ ABS VAL NIFF,H]=BYTE
1287 FEOR R{ 40 ‘ CMP A HHu0
~ 12%R FENA 2D OF ) LT AZDK RRIF DIFF,LT,180 DEGREES
1259 FFOC 96 FC LDA A [V o
1260 FEOF 24 01 3P| X+ 3
1261 FE10 43 . COM a ABS VAL ,CALCAZ ,HI=RYTE
1762 FE11 R1 20 T eMP A #%$20
1263 FE13 2D 06 RILT AZ 0K BRIF CANNDOT GEN ANOTHER
1264 FE15 96 FC B LDA A AZ
1265 FE17 BB 80 ADD A H$80 A7 +0R= 360 DEGRFES
126h FE19 97 FC STA A AZ
1267 FEIR AZDK ENL "
1268 FEIR CE FFEC LDX KO DIVIDE VECTOR BY K
1269 FELF 8D FD18 JSR PVLATL"
1270 FE21 86 IF LDA A %3
1271 FE23% 97 FR STA A DVC o
1272 FE2S RN FFU3 JSR NIVIDE
1273 FER8 CE 00E3 L DX #7170 CALCULATE ELEVATION ANGLE
1274 FE28 RBD FDO6 JSR PVLX
75 FE2F 8D 27 BSR CORDIC
P76 FF30 96 FA D& A THZ
1277 FEX2 D6 F9 LPha 7 THD .
127R FEZ4 DD FF sTN FL
1279 IR A XL A XL LR AR R L R P L L e R I L P IR LY L L e
1280 * DETERMINE IF CALC IS STILL REQUIRED *
1?81 P T E L X T T R R R oy R e Ry e R e L L LS
1282 FEXA Rb 206% LNA A STATLS+1 MAVE WE LOST COMM??
1283 FE39 81 i o CMP A #S1C IF s0,,DONT POST RESULTS
1284 FE3ZR 27 14 3EN FnDCLC e+ AND GET OUT
1285 FEZIN 96 A3 LhA A ENADLF GET ENARLE STATUS
1PRA FF3F A4 40 AND A HE40 IS CALC UPDATF ALLOWED??
1287 FEU41 27 OF REN ENDCLEC IF NOT,,8UG 0OUT
12R8 FEAR DL FC Lan a7 IF S0,.PASS RESULT
1289 FEAR C4 FC B AND R HSFC STRIP OFF 2 LS BITS
1290 FEA7 FD 2075 STN cMDAZ s TO MOTOR
1291 FEAA DC FF , Ln0 ElL DO THE SAME WTTH FLEVATION
1297 FE4f €4 FC ENTY R BSFC STRIP OFF 2 L§ RITS
1293 FEAF FD 20177 STD CMDEL
1294 FES1 7F 00BA ENDCLC CILR SYNC
TT129% FESA TE FRGH TJuP WATTC BACK TO CALC wafT T




CO0 13212 JAN 27,'R4 MMC  M6ROI/MEBNT MPI) ASSEMBLER PAGE 41
l297 *------------------—--------w-------n----—------—-v-----p-wt
98 * CORNDIC ARCTAN CALCULATTON ROUTINE *
‘qq *---—----n---------o--w--------------ﬁ---n--v----,—v-—-wn---nw*
1200 *
1X01 FEST 4F CORDIC CLR A CLEAR THETA
1302 FESB 97 F7 STA A THO
1303 FESA 97 F8 STA A TH1
1304 FESC 97 Fa STA A THP
1305 FESE 96 F2 LDA A X3 X NEGATIVE?
1306 FEAROD 2R OC amMY CORXN
1307 FE62 8h 20 CORYN ILDA A #$20 MO, THETA=90
1308 FEed 37 FA 5TA A TH3
1309 FE6K CE ODE7 LDY #HYO YzwY
1310 FEA9 BD FFO2 B JSR TwOC
1311 FEAC 20 04 ARA CORIN TO INITALIZE
1312 FEGE 86 EO CORXN DA A #SEQ YES, THETA ==990
1313 FE70 97 FaA STA A THR
1314 FE72 CE OOEF LDY X0 Y==X
1315 FETS RD FFO2 JSR TWOC
116 FETR 7F 00FB CORIN rLR L.C
1317 *
1312 FE7B CE O0EB CORLP Lhx #AC20 PUT X TN Y ACCUMULATOR
1319 FE7E Cé 04 LDA B 30
1320 FERO CORAYX ENL *
1321 FEBO 46 04 LNDA A HhyX
1322 FER2 A7 00 STA A n,Y
1323 FER4 08 INX
24 FERS KA NFL #H
PL25 FER6 26 FA RMF CORAX
1%26 FERR CE Q0OE7 LNnY #HyYD PUT Y IN X ACCUMULATOR
1327 FE&AR Ch 04 LNA 8 #i
1328 FERD CORAY 9211 *
1320 FE&D Ak 0O LDA A 0,X
1330 FEAF A7 OC STA A sC, X 4
133%1 FE9Q1 08 TNY
71332 FE9? SA nEe A
1333 FEQ3 2h FAR RMF CORAY
1330 FE9S CE 0OO0F3 1.DX Hac1n GET SHYFT COUNT
TT1335 FF98 D6k FH DA R LC
133 FE9A 27 09 nen CORXY SHIFT COUNT=07
1337 FE9C AD 72 RSR SR NO, SHTIFT X ACCI RIGHT
1338 FEQF CE 0NOER o TTUnx EAC20 GET SHIFT COINT
1339 FEAL D& FPR Lha K LC
1340 FEAZ 8D &R RSR SR SHIFT Y ACCY RIGHT
1341 FEAS CORXYX £nu * CALCULATF NEW X
1342 FEAS CE O00EF LNY #X0
1343 FEAB 96 EA LDA A Y3 Y LT 07
" 1344 FEAA 2B 04 AMT CORXS
1345% FEAC RD &F RSR ADD ND, ADD ACCUXY TD X
1346 FEAE 20 02 RR 4 CORTH
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1247 FERO 8N 79 CORXS RSR SUR YES, SUBTRACT ACCUYX FROM X
1348 FEB2 CORTH ERL . CALCULATE MEW THETA
*ag FER2 CE FF98 LDX HALPHA

F350 FERS D& FB LDA B LC DETERMINE OPERAND ADDRFSS
1351 FER7 €1 0D £MP R ¥13 SHORT CONSTANTS?? )

1352 FER9 2D 0S5 RLT LONG

1353 FEBA CF FFR? LDX HALPHAP

1354 FEBE 20 01 agA SHORT )

1355 FECO B8 LONG ASL R

1356 FEC1 S8 SHORT ASL R

1257 FEC2 3A ARY o

1358 FEC3 BD FNDIR JSR PVLAI LOAD OPERAND INTHD ACH

1359 FECHK Np FR Lha A LC GET ITER COUNTY

1360 FECA C1 0D CMP 3 %173 POINTING TO SHORTS??

1361 FECA 2D 04 2T NUOCLEMS NO,,DONT CLR MS BITS

1362 FECC 4F CLR A : YES, . .CLEAR MS BITS

1363 FECD &F CLR R !

1368 FECE DD FS STD AC1e

1365 FEDO CE OOF3 NOCLMS LDX HAC10

1366 FEDZ 96 EA LDA A Y3

1367 FEDS 24 02 RPL CNRTA Y LLT 07

136R FEDT7 8D 29 BRSR TWOC YES, NEGATFE OPERAND

1369 FED9 CE O00F3 CORTA LDX BAC10

1370 FEDC AD 3F RSR ADD ADD OPFRAND TO THETA

1371 FEDE CE O0OF3 LDX #ACH1O PUT RESILT TN THETA

1372 FEEY EC 00 LDD N, X ~

1373 FEE3Z ED 04 STD 4,X

74 FEES EC 02 Lho 2,X

tvs FEE7 ED 04 STD 6o X

1376 FEEQ CORYY ENU * CALCULATE NEW Y

1377 FEEQ rE 00E7 1.0¥ HYON

{378 FEEC 9k FA LNA A Y3
179 FEFE 2A 04 "PL. CORYS Y GT 02 ”

1380 FEFQ 8D 28K 88% ADD NO, ADD ACCiY TO Y

1381 FEF? 20 02 RRA CORNX

1%R2 FEF4 RD 35 CORYS ASR L) YES, SUBTRACT ACCUY FROM Y

13RA% FEFKr Db FR CORNX Lha 8 LC

1384 FEFR SC TNE R

1385 FEF9 C1 1IN S CMP R 451D .

1384 FEFR 27 12 REN RTSX RETURN, ,SAVF A BYTF

1387 FEFD N7 FAR sTA R LC

1388 FEFF TE FETB CORTE JMP CORLP DO IT AGATN
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B 91 * MATH UTTILITY SURROUTINES *
a *n—-----------------nnnnw-----n-onqunq.---—wn.ﬂnp----np---t
1393 *
1394 FFO2 TWOC EAY * NEGATES A FOUR BYTE WORD
1395 FF02 Cé 04 Lna R s4
13958 FFO4 OC cLe
1397 FFOR R 00 TWOCL LNA A #0
139R FFO7 A2 00 SRL A 0,X
1399 FF09 A7 00 STA A 0,X%
1400 FFOR 08 TNX .
1401 FFOC SA nEC B
1402 FFON 2A Fh ' RNF TWOCL
1003 FFOF 39 RTSX RTS
140% FF10 SR EQU * SHIFTS WORD AT LNCATION IN
1406 FF10 0C cLc X REGISTER RIGHT NUMBER OF
1407 FF11 67 03 ASR 3, X BITS SPECIFIED IN B
1408 FF13 66 02 ROR 2y % REGISTER
1409 FF1S A6 01 ROR 1, X
1410 FF17 66 00 ROR 0,X
1411 FF19 5A NEC 8 _
1412 FF1A 26 Fu BNE SR
‘13 FF1C 39 RTS
1815 FF1D ADD £ * ADDS TWA0O WORNS THAT ARFE
1416 FF1D C& 04 LDA R B4 IN CONSECUTIVE LNCATIONS
1417 FFIF 0C rLc THE RESULT IS LEFT IN THE
1418 FF20 ADDLP AL " LOWER ADDRESS WQORD
1419 FFR0 a4 00 DA A 0, X
1420 FFP22 A9 04 ADC A 4,X
1421 FF24 A7 00 STA A 0, X
1422 FF26 08 INYX
1423 FF27 SA DEC B
14208 FF28 26 Fé RNE ADDLP
L4285 FF2A 39 RPTS
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1427 FF2R suURB Fau * SUBTRACTS TWN WORDS IN
28 FF2R Ch 04 LDA R #a THE TNDEX REGISTER,
29 FfF2D oOC cLeC THE RESULT IS LEFT IN THE
1430 FF2E SURLP EQU * LONER ADDRESS WORD
1431 FF2F A6 00 LDA A 0,X ] o
1432 FF30 A2 04 s8C A 4,X
143% FFZ2 A7 00 STA A 0,X%
1434 FF34 08 THX
1435 FF35 S5A ) DEC A
1436 FF36 2k FA RNE SHBLP
1437 FF33 39 RTS
1439 FF39 SHL ENII * LEFT SHIFYT WORD ONE BIT
1440 FF39 Ce 04 LDA B #%504
1a41 FF3R 0C cLC :
1442 FF3C SHLLP EU b
1a4% FF3C 69 00 ROL 0,X
1440 FF3E 0NA TNY
1445 FF3IF 54 DEC B
1446 FF40 2K FA RNE SHLLP
{447 FF42 39 RTS
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1414q PR X R LA A R A E N LY SRS LYY ELLY LY Y Y LR N R g e ey

B 450 * DIVISION ROUTINE = VERSIDON 1.0 *
'«51 * THTS ROUTINE DIVIDES TwO 32 BRIT DPERANDS WHOQSE o *
452 * LOCATIONS ARE SEQUENTIAL IN LOCATINNS AC AND 0P, »
1453 * SUBRNUTINES USEDS *
tasa " SHI. = LEFT SHIFT CONTINUDUS WORD *
14585 * SUR =« SURTRACT WORDS *
1456 * ADD = ADD WNRDS ol
1457 * THE RESULT IS LEFT IN Mp >
145R " THE DIVINE COUNT IS SET RY THE CALLING PROGRAM, «*
_t4s9 * AND STORED IN DVC, B *
1460 *-—-nv--!‘----.------—-ll"-——----n-..‘.ﬂll--n'--n--ﬂq-twn';.;-l—-w*
1461 *
___lde2? FFa3 DIVIDE Fidli *
145 FFU3 4F CLR A ~ CLEAR QUOTENT
14A8 FF44 5F LR B
1465 FF4S5 DD E7 STD MQ O
1466 FF47 DD E9 STD M@
1467 *
__14KR FFU49 C6 40 DA R HE40 TEST FOR NEGATIVE OPERANDS
1469 FFU4R D7 ER STA B ACR0 CHANGE IF NEGATIVE AND
1470 FFAD 96 FP DIVTA LDA A AC3 LLOAD AC20 WITH APPROPRFATE
1471 FF4F 2A 08 RP{ DIVTO SIGN
1472 FFS1 CE OOQEF LDY #ACO
1473 FFS4 8D AC RSR TWNC
1474 FFRe 78 0OER AS|, AC20
_"1475 FFS9 96 Fé DIVTO LDA A NPy
76 FFS5R 2A .08 BPL, NIVST
477 FFSD CE OO0OF3 LOYX H#OPO
{478 FF&D 8D AOQ . nsR TWOC
1479 FF42 78 00ER ASL AC20
1480 *
1481 FFeS CF O00EF DIVST LDX HACO START DIVISION
14R2 FF6B AD (| ASR SLIR SUBTRACT 0P FROM AC
148% ' *
1484 FFAA CE 00E7 DIVLP LhX #MN0 SHIFT NUOTFENT LEFT ONE BIT
14858 FFaDh AD CA RSR SHL
1486k *
14R7 FFHF CE O0OEF LDYX HACO SHIFT DIVIDEND LEFT ONE BIT
14RR FFT72 8D CS RSR SHL
1489 *
12490 FF74 25 0D RCS NTVAD PIVIDEND NEGATIVF REFORE
1491 FF76 CE OOFF LDX HACO SHIFT?
1492 FF79 AD RO HSR SUR NO, SURTRACT
1493 FF7R 96 E7 LDA A Mo S5ET BIT 1 DF QUOTENT
1494 FFTND B8A 01 NRA A #3501
1495 FF7F 97 ET7 STA A MR O
1496 FFA]1 20 0% BRA NIVS
1497 *
1498 FFR3 CE NOFF NIVAD LDYX HACO YES, ADD

]
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1499 FFRK AN 95 RSR ADD
500 " i
""" ‘ 01 FFRA 7A OOFB NTVS nEC nve NEXT ITERATION
1502 FFRR 2A DD BNE DIVLP
1503 * B
71504 FFAD 96 FR LDA A AC20 CORRECT SIGN
1508 FFRF 24 06 Y- NTVR
1506 FF91 CE 00FE7 1LDX #MQ0 _ B
1507 FF94 RN FFO02 ISR TWOC
150A8 *
1509 FF97 39 NIVR RTS
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X AR R Y R ER N E LIS EL LR ELE PR YT YR Y IR Y R R R R e e

* CORDIC ANGLE COEFFICTENTS FOR *

N 512
®:

1514

_ 1815

1516
1517
1518

ARCTAN CALCULATION *
*

NOTE ? ALL SPECIFIED LS*BYTE FIRST ==

* % % »

*
MS=BYTE LAST,,.. *
. *

TE YR XY EL LRI EEE Y AR E LY R EEFFYEEE R LY Y Y PR Ry e Y

1519
1520
_1521

FFag

FF9A8 00

ALPHA EQu *
w

FCR $00,%00,%00,%10 $ 1000 0000 4SDEG,

FF99 00
FF9a 00
EFQR 10

1522

FFOr AF
FF9D 02
FF9E 72

FCR 58F,%02,%72,%09 $ 0972 028F

1523

FF9F 09
FFAD 2F
FFA1 9C

FCR 32F,59C,5FN, 804 3 04FD 9C2E

1524

FFA2 FN
FFAZ 04
FFA4 FEB

FC8 $EA,588,388,%02 $ 0288 BBEA

FFAS AR
FFA6 B8
FFAT 02

71525

FFAR A2
FFA9 Ak
FFAA 45

FCR  $A2,%86,545,801 T8 0145 86A7

1526

FFARB 01
FFAC F1
FFAD FEB

FCa $F1,5ER,$A2, %00 % 00A2 ERF]

FFAF A2
FFAF 00
FFR?

ALPHAR EQU *+e

1527
1528

FFRO OF
FFR1 749
FFHRP? 51

FCR 50F,%78,%51,%00 % 0051 7R0F

1529

FFRZ 00

FFR4 2R
EFRS RE

FCR 52R, SBE, 828,500 % 0028 BRERR

1530

FFRp 28
FFR7 00
FFBR 2A

FCR  %2A,35F,%14,%00 $ 0014 SF2A

FFR9 SF

FFRA 14
FFBR 00

T 15%1

FERC §7
FFRN 2F
FFRE 0A

) $97,32F ,50A, 500 $ 000A 2F97
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00
ce

FCR

‘li3?

FFC1
FFC?2
FFC3

17
0§
no

1533

FFC4
FFCS
FFCh

Féa
8R
02

~ FCB

MME 46801 /M63031 MPY)

$CC,$17,%05,8%00

ASSEMHBLER

% 0008 17CC

PAGE 48

" %F6,58R,802,%00

8 N002 RAREAK

1534

FFC7
FFCA
FFC9

00
F3
4%

FFCA
FFCR
FFCC

01
00
FA

FECD
FFCE
FFCF

Az
7D
51

FFDO
FFEDY
FFEDR2

RE

28
5F

$F3,%45,3%01,%00

$ 0001 4SF3

,_ﬁf A,SA2

$ N000 APFA

870,551

3 0000 517D

SHF, 528

$5F,5%14

% 0000 28BE

$ 0000 145F

FFNT
FFDU
FFDS

14
30
0A

$30,504

$ 0000 0A%0

FFD6&
FFED7?
FFNA

18
ns
AC

FCR

518,305

88C,%02

% 0000 0518

$ 0000 028C

FFDO
FFDA
FEDR

02
46
0}

FCR

546,301

$ 0000 0146

15473

1544

FEDC
FFDD
FEDF

63
no
51

FCR

Fch

$A3,3%00

$951,%00

% 0000 00A3

$ 0000 009

1545

FFNF
FEED
FFE1

00
29
00

$29,%00

% 0000 0029

FFEZ2
CFF3
FFEQ

14
00
0A

$14,8%00

504,300

% 0000 0014

% 0000 000A

FFES
FFER
FFET

00
05
00

305, §00

S 0000 000%

FFER
FFEQ
FFEA

02

00
o

$0%,%00

£$01,300

% 0000 000%

$ 0000 000y

FFER

FFEC

00

Fd

$F4,584,%64,369

% 6964 A4E4

FEED
FFEE
FFEF

R
61
69




£00 13312 JAN 27,'84 MMC  MeROL/MABRNT MPII ASSEMVRBLER PAGE 49
1583 EHD

“‘l"

*SYMBOL TARBRLE

ACOUNT n081  ACO 00FF ACH NOFOD AC10 00F3 AC11 00F 4
ACY? NQF5 AC13 00Fé& AL NO0F1 AC20 00ER AC21 NOEC -
AC22 00FD AC23 NDEFE ACS3 DOF2 ADD FFID ADNDY FDEE
ADDLP FF20 ADDR 0N87  ADDYX FR10 ALPHA FF9a ALPHA? FFR2
_APQOWRT FAFB ASTIICK NOREC A7 NOFC AZARS 00RE AZBAZ 0000
- A787 2068 AZCP N0C4 AZMOTR = FB&U AIMITH FABF AZNC 00C3
AZ DK FEIR AZPDS 2064 AZVAR FAT6 BINX FCDR BYTECT 00AC
CALCTX FCBE CALCY  FDFAR  CALC FDZ3 CALTX1 FCA4 CCW FRTE
CCAA FRE1 CHARS NOAD CHDIR FBCC CK8 FAF9 CKELM FA4D
CKIND FARD CKINIT FONO CXNOVSA FAFS CKOVSR FRO? CKSM 00AFE
CKWAN1 FOUYI CKWA2  F94n  £KWW3 FO59 CKWW4 F965 CLOSS N0AS
CLRFR? FRI8 €MD 2050 r£MDAYZ 2075 CMDEL 2077 CMDOUT FCh1
CMDS 2013 MDY 2012 CHANDAIM 201C CMDW1YV 2020 CMDW2M 2029
CMDWRV 202D CMDW3IM 2034 CMDW3Y 203A CMDWAM 2043 CMDWYV 2047
CORAYX FEBO CORAY FEBND CORNIC FEST CORIN FETR CORLP FE7B
CORNX FEFe CORTA FEN9 CORTE FEFF CORTH FEB?2 CDRXN FERE
CORXS FEBRO CORXY FEAS CORYN FE&2 CORYS FEF4 CORYY FEE9Q
COUNTH 0009 COUNTL 9004 CTIME F8F% (W F374 CWA FAND
NNR1 0000 NODR2 0001 DEATH FA10 9DECODNE F9pr  DECODF FOAs
DECX FRO4 DIREXT FREZ DIVAD FFB3 DIVD1 FNEZ DIVIDE FFu3
DIVLP FFAA DNIVR FF97 DIVST FF65 NIVS FFBa DNIVTA FF4D
T0 FFS9 DnSACLC FARF DVC 00F3 ECOUNT 0083 EL 0OFE
83 00CB  FLRAZ 00CA FELRZ 2060 ELCP 00CF ELEVTN FAAR
FLMOTR FR&B ELNC A0CH  ELPNDS 2066 FLVAR FATE FENABLE N0A3
ENARSP FCRC ENDCLC FES1 ENDRD FABA FSTUCK NNCs FMSGIR FC79
FREEZE 00R9 FR7A7 00Ce FRZEL 00CC GCMDO FC&0 GCMDY FCSa
GCMN3 FCSC nCMDa FCun HCMNS FCu42 GETADR FB835 GETCMD FC3C B
GETDAT FC76 HEADER 20A1  MELTIX 20AC HELTY 206F HELIZ 2072
M1 FROA 4HITNOG FaT7h ICHT 000D ICLO 000F INCX FROR
INIT? FROO TODVEC 0NAA KO T FFEC LC 00F3 LD FRa2 7
LONG FECD MASKDK F921 MASK NOAF MCOODE 00R&  MCOUNT DORO
MOTOR F914 MOTRFET FRAA MNTR FR70 MQTSP FREA MOTWD QRS
MOV FRIF MR 00F7 ™2 00E8 MR2 00E9 MQ3 NOFA
MSAVE 00RR NEAR FATO HEWDAT F971 NEXVEC D0AR NFIN FA7?2
NMOVE FRS5kK NOC Frao NOCALC FC9C NOCKSM FCFND  NOCLMS FENO
NO TN FAD8 NORMAL ECNS  NNRSVP  F9RO  OCHI 000R  OCLD nooc
NKCKSM FCFs  NLNAYZ 00RR  OLDFL, ~ 00CS OLDNFW FRZA QPp NOF3
o]-B ] NO0Fa4 P2 NOFS nNe3d N0FA PASSIT FQAR PTACSA S002
PTIACSRA 5003 PIADDA 5000 PIADDRA 5001 PTAIOA 5000 PIAIOR 5001
POINT FAZA POINTY FAZD PORTH 0002 PRORT? 0003 POWER FBAQ
PRET FRFF DTRTN FASF PVLA1 FD18 PVLAR FN21 PVLX FDOB
PVLY FDOF PVSX FDTD ~ PVSsY FD24 PVX FDI0 RAM noAao )
?N} FAND9 RQFADE FAR4 QRNMRAM 0014 RSVYPFE FOR7 RTSX FFOF
SCEXIT F920 . SCICS 0011 SCINR FCO3  SCTOT FCCco SCIN FBFF
SCIRM 0010 &CIRX 0n12 SCITX 0013 SCTRTI FOOX  SFETTT FORA -

@
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SETUP FR3E SETW FCIF  SHL FF39 SHLLP FF3C  SHORT FECY
TIM  F8A2 3L0SS 00AS SNDCKS  FCEC  SNDREQ  F890 SPEED FBRA
FF10 STACK 00A2 START FBRO STATQ FBBRZ STATUS 2062
JTOPTIT  FBB4  STOP2 FBRE STNP FRA2 STRDEC  F8CS STRSUN  FCh3
STRSYN FC6R - STRSY1  FCeD  STTTI F9C1 SUB FF2R SUBLP FF2E
SUNX 3000 SUNY 2003 SUNZ 2006 SYNC 00RA SYSCLK  FBAD
TARGTX  00FF TARGTY  00N3 TARGTZ  00D7 TCSR 0008  THO 00F7
THY 00FR  THP 00FQ TH3 00FA TOMFC Fran  TRXOK 00AY
TWOCL FFO5 TWOC FF02 TXCRP FRED TXDNSA FRCF TXFER FO36
TXO0 NODA  TYO 00DF  T70 00EX  UPAE FA22 UPAZEL  FA13
UPTINIT  FYFS  JPSUN F92F 1IPTARG F986 VECTOR 2058 VERFIN  FCC7
VERIFY  FC8A WAITC Fahk WATTI FBAD WU FCap XEL FB23
XSTAT FA2A X0 00EF X1 00F0 X2 00F1 X3 00F2
Y0 00E7 v 0NES Y2 00E9 Y3 DOEA

=MD UNDEFTNFD SYMAROLS

*N() ERROR

ILINES
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SYMBOL REFERENCEN NN LINE(S)
116  ACOYUNT 304 624 628 o
175 ACO 1475 1481 1487 1491 1498
176 ACH S
180 AC1O 184 1119 1179 1334 1365 1369 1371
181  AC11t 185
182 ACt2 186 1121 1364
183 __AC13 187
177 AcC2
166  AC20 1125 1168 1242 1318 1338 1469 1474 1479 1504
167 AC21
168  AC2? 1127
" 169  ACR23
.17a AC3 1470 I
1415 ADD 1244 1345 1370 1380 1499
1240  APDNI 1215 1221 1227
1418 ADDLP 1424 -
120 AnnR 278 436 556 992 1053
777 ADNY 774
1519  ALPHA 1349 ) B )
1527  ALPHA? 1353
925 APDNWRT 9185
128 ASTUCK )
197 A2 1753 1259 1264 1266 1288
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 JOEF ON - )
‘INE SYMBOL REFERENCED OM LLINE(S)
129 AZARS 420 569 703 B35 1254
130 A7RAZ 570
232 A287 o ] o -
133 azce o ) B
834 AZMOTR 2%
497 AZMUTH o -
N 132 AZNC 296 L
1267 AZ0X 1258 1263
230 AZPOS 567 704 784
B 649 AZVAR 22
1078 RIMX
-1 RYTECT 36k 955 969 1005 1023 1078 1086 108A8
.036 CALCTX - -
1246 CALCH 1230
1143 cALC 327 -
1047 cALTX! 10419 o
Ba7 CCwW R4
T 9%12 CCWA 90A T a T
112 CHARS 949 967 1044 1051 1075 1085 )
300 CHD IR T
- LY cwa 754 B
628 CKELM 626
727% CKIND 698  T11
552 CKINTT A9
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CSYMROL RFFERENCEN ON LINE(S) T
761 CKOVSA 158 _ .
770  CKOVSR 767
113 CKSM 9%2 953 966 1033 1081 1083 1093 o
4e4  CKRWWY e o i
69 CKWwW Y]
ar4a T CKWw3 471 N ) )
479 CKWwd 476 i} y )
108 CLOSS 816 41R 459
795  CcL’FRz 789 R06 A13 A15 BP1 -
22 _tMD. 492 561 %65 %594 597 601 S .
239  CMDAY ap1 8”34 1290
TUeMpDELT 423 837 129% o
poos  cmbouy  10%4 . ] ;
2132 CuDS 1020
212 cMnT 4R8 5%8 554 O9A1 1038 N
214  CMDNIM “4ed I _ - } .
215 CMOANLY nAT
216 tMnwam 449 I T - T
A17  CMDwev  aTe o _ - R ]
218 £AN ) 3 474
9 AMDARY Carr T ) I
220 CMDHWAM are. o . o i}

SR
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CCORAY

1332

CORNTIC

CORIN

1192 1200 1246

1275

Q.

CORLP 138a
- CORNYX 1381 -
CCORTA  13a7 B
CORTE
AR T _ _ -
__ CORXN t306
CORXS 1344 X
roRXY 1326
CORYN . _
rNeyYs 1379
S eorYY B T -
53 LOUNTH 338 ] ] I ]
54 COUNTL
412 NTIME 473 376 3AR T -
341 CwW . L
Q09 CAA

a7

49

Anai T

hoRe

DEATH

S DFECODE 3

256
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) F ON_

INF

SYMROL  REFERENCED NN LINE(S)

517 DpECODE

7712 nNECY 759 TR1 769

1913 AIREXT 910

1498  DIVAD

14980

17%4 nTVM 1213 1219 1225%

Tque?  OIVIDE 1197 1205 1237 1272

_.lasa  DIVLP . 1502

1509 NIVR 1529

{481 DIVST V476

150y DTVS

1496

1470 NTVTA

S y47s DIVIOD 94Ty

._ 604 NSACLC 584

191 npve 11964 1204 1286 1271 1501

117 ERaNNT 305 h31 635

198 FL 1278 1291

139 FI ARS a2 %72 716 838

140 FLBAZ . RARY
°R¥ELBZ L

142 eLce

708 FLEVIN 702 o B
837 ELMOTR 630 ,
142 ELNC 298
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FON
INE

CELPOS 717

1059

1294

FLVAR

ENARLE

FNARSP

JAN 27,

SYMROL  RFEFEREMNCED nb LINE(S)

R4 MU MAANL/YARR0Z P A

629

SSEMBLER

PAGE 56

294 321 351 361 363 377
524  33%F 533 H58 SA0  A04

1047 1049 1060 1062 1285
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I FIN MARIETTA AEROSPACE DENVER DIVISION

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

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 fimal 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 beimg 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

3. 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.

Sincerely yours,
MARTIN MARIETTA CORPORATION

Melvin W. Frohardt

. Solar Programs
Enclosures

cc: H. Wroton
Sonia Jackson
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‘ U.S. DEPARTMENT OF ENERGY
May 17 1984 d
. memoranaum

ALY TO

attn of  Doug Elliott, DOE/Barstow

sussect  Patent Clearance for Two Software Source Listings Developed by Martin Marietta Cor-
poration for 10-Mde Pilot Plant Project under Contract DE-AC03-80SF10539

to 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
Loowic il the SOW calls for privision of "program sources in machine-readable
form". and that this should be adequate, since MMC.had 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 listings
to them or to TIC/NTIS (even though MMC has announced they are no lTonger 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 } -
Cxn

Attchs.: 1) DOE 1tr. 12/6/83 S. D. E1liqkt, Jr., Director,
2) MMC Ttr. 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
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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.

TO: Roger S. Gaither, Asst Chief for Prosecution
Office of Patent Counsel/Livermore Office ' (N/A)
P.O. Box 808, L-376 Report No.

Livermore, California 94550

DOE/SF/10539-15 (STMPQO-565)
Date of Report

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

Technical Representative

S. D. Elliott, Jdr.

(619) 254-2672

1. Document Title:

"HELIOSTAT CONTROLLER SOFTWARE SOURCE LISTING: Version All-Barstow"

2. Type of Document: XX Technical Report, 0 Conference Paper, [ Journal Artdcle, [] Abstract or Summary,
O Copy of Oral Presentation, [J Other (please specify):

3. In order to meet a publication schedule or submission deadline, patent clearance by ( routi l"IE)
would be desired.

SENDER 1S TO CHECK BOX #4 OR #5 BELOW.

-0 4 1 have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject

matter (Subject Inventions) and that no inventions or discoveries (Subject Invendons) 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:

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 shordy (approximate date)
iv. A waiver of DOE’s patent rights to the contractor:

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

¥X 5. This document is being submitted, but no review has been maggopgis document for possible inventive subject matter.

6. Remarks: Return clearacne and review copy to Project Office at address above

Reviewing/Submitting Official: Name (Prim:/Type)S . D. Elliott, Jr., Director

Tide DOE Snlar Qne Project Sifice
Signature P W‘-’M // Date May 17, 1984
7
TO: INITIATOR OF REQUEST
FROM: ASSISTANT CHIEF FOR PROSECUTION

Office of Patent Counsel/Livermore Office

. O No patent objection to above-identified release.

[0 Please defer release until advised by this office.

Signed Date Mailed

1

DOE OFFICE OF PATENT COUNSEL (OPC)
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U.S. DEPARTMENT OF ENERGY

@ Wi | memorandum

REFLY TOQ

ATIN OF Doug E11iott, DOE/Barstow

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

7c  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. 1 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 let NESC take care of such distribution for us.

I would appreciate your assistance in identifying other Solar One software, or
suitable summaries thereof (we certainly 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. I 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 leave the site this Fall. Your help in
this activity will be greatly appreciated. .

S. D. E1T¥tt, 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
Suite 307
Littieton. Colorzgdo 60122
Telephone 303 752 1317

May 22, 1984

Dr. Doug Elliott, DOE Project Director
Department of Energy

Solar One Site OQffice

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 bl

James A. Kaehler
Manger of Engineering

JAK/dt

FRCCETETA

ATCO Pover Systems e a Lot of ATCO Sooar Inc L SUEC.C 20y 00 AU SRzl 22 or imany !E-E’S;
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Department of Energy
' ti Offi
oy eretions Office DO Site Office

) _ Post Office Box 366
Oakland, California 94612 Daggett, CA 92327

Reply to:

Mr. Melvin T. Frohardt

Martin Marietta Aerospace -
Post Office Box "179 DEC 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 finalizing 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. We are about to issue
the bibliography developed by Rurns & 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), 6% as yet lacking, not only on the above two contrécts, but
also on the-old Preliminary Desian 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 SAM)
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 copj to 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 Sonia;
. 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 08M Equipment";
- 40-0-500-6P, "10-MWe Solar Thermal Pilot Plant Phase 11 Planning."

DE-ACO3-80SF10539, Collector System Phase 11

"rFinal Invoice", to Sonia, copy to me;

0
o "Assignment of Funds and Rebates", to Sonia;
o "“Contractors Release", to Sonia;
o "Contractor Request for Patent Clearance", to me, for:
- MCR-79-1352B* "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-81-1709A, "Maintenance Instructions, Heliostat Field Subsystem...";
. MTR-81-1769, "...Collector Subsystem Functional Test Report";
- iCR-81-1770, "Supplemental Spares Plan, Heliostat Field...";
- MCR-80-1377A, "Software/Firmware Design Specifications...";
- *R-82-1701, "Control System Theory of Operation”;
- Drawing Set, as Identified in "Drawing Tree 400500 5132701";
- Source lListing of Code for Heliostat Controller ROM or EPROM*
- Source Listing of Code for Heliostat Field Controller ROM/EPROM*

Qur 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."

sistance in obtaining at least one copy of each will be most appreciated.
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Drawinas: 407500 513278E, “Aczdter Plate/Control Arm Heat Tool", &40MS500 5132771
' "Field Cantina Tool'. and 4CS500 513277¢, "Drive Unit Checkout Console”.

.Jhi]e these items are not carried in tne current version of the Bibliography (none

of 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 witn your release. To save you considerable effort
in 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.

1f 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

s

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 mel) 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
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.

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

' S. D. Elliott, Jr., Director,
cc: H. C. Wroton, MMC DOE Project Office, Barstow
Sonia Jackson, DOE/SAN (CM)

PS: 1 keep running across references to a document I can't idenfify: MCR-78-1325;
what was 1t? , ?
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DEPARTMENT OF ENERGY
SAN FRANCISCO OPERATIONS OFFICE

‘ v Prime Contract No.
- CONTRACTOR REQUEST FOR PATENT CLEARANCE

5 o ' FOR RELEASE OF UNCLASSIFIED DOCUMENT DE-ACO03-80SF10539
. ‘ e ; Subcontract No
$ O ; Roget S. Gaither, Asst. Chief for Prosecution v
. -Office-bf Patent Counsel/Livermore Office _ ( N/ A)
P.O. Box 808,L-376 Report No.

' Livermore, California 94550
s DOE/SF/10539-15 (STMP0O-565)

Date of Report

FROM: DOE Solar One Project Office
“Post Office Box 366 v October 1980

- Daggett, CA 92327 - Name & Phone No. of DOE
S - ' ' Technical Representative

S. D. Elliott, Jr.
3 (619) 254-2672

1. DocumentTltle .
' ‘"HEL‘IOSTATY CONTROLLER SOFTWARE SQURCE LISTING: Version All-Barstow"

2T 'ybe of Ddt:ume'nt: )CX Technical Report, [ Conference Paper, [1 Journal Article, [ Abstract or Summary;
' S : O Copy of Oral Presentation, 1 Other (please specify): - 4

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

‘ would be desnred

z

: SENDER\ IS TO CHECK BOX #4 OR #5 BELOW.

-0 4. ~Thave reﬁewed (or have had reviewed by technically knowledgeablé personnel) this document for possible inventive subject
© . matter (Subject Inventions) and that no mvcnuons or discoveries (Subject !nvenuons) are deemed to bc 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)
ili. A disclosure of the invention will be submitted shortly. (approximate date)
iv. A waiver of DOE’s patent rights to the contractor:

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

AA 5. This document is being submitted, but no review has been magg op t%ls document for possible inventive subject matter.

6. Remarks: Return clearacne and review copy to Project Office at address above

3
Rev1cwmg/Subm1tung Official: Name (Prmt/Typc)S D. Elliott, Jr., Director
Tide .l’ e P 0_ iect Bffice
Signature Im / DateMay 17. 1an4
TO: ' INITIATOR OF REQUEST ‘ o \/
FROM: ASSISTANT CHIEF FOR PROSECUTION

Office of Patent Counsel/Livermore Off>{\ S‘/ ﬁ, ﬁ//l 02{7/
. /ﬁ No patent objection to above-identified release. _ /p Cﬁ

O Please dcf?c e until advnsed/ by this office. ) /. 7f 7
£ Cr 7 L s/ s e
. Signed.? L =t A Lt xréﬂf/ = . o = ‘;.:,-“-.:-‘" ~ Date Mailed 2/ :4) /X Y

2 - " COPY FOR CONTRACTOR'S (SEMDER'S) FILES AFTER OPC RELEASE
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U.S. DEPARTMENT OF ENERGY

s | memorandum

a..~nor S, Do Elliott, Jr., Director, DOE Solar One Project Office

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

0 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/10539-15 (STMPO-565) "HC Software Source Listing: Version All..."

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

l Encl.: 1 Document (2 copies) w/ Form RA-426 WW

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

Gaither, DOE/SAN (OPC)

Lopez, DOE/SAN (FGS)

Holz, DOE/SAN (ISEA)

. Soderstrum, Burns & McDonnell

cc:

i e -4 v




. DOE Form RA-426 U.S. DEPARTMENT OF ENERGY OMB NO. 038-R0190
(10/80)

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR
ANNOUNCEMENT AND DISTRIBUTION OF DOCUMENTS

See Instructions on Reverse Side

1. DOE Report No. "1 2. Contract No. 3. Subject Category No.
DOE/SF/10539-15 (STMPO-565) DE-AC03-80SF10539 UC-62
4. Title

"HELIOSTAT CONTROLLER SOFTWARE SOURCE LISTING: Version All - Barstow"

5. Type of Document {*'x” one)
fd a. Scientific and technical report
O b. Conference paper: Title of conference

Date of conference

Exact location of conference Sponsoring organization

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

6. Copies Transmitted {“x’* one or more)
O a. Copies being transmitted for standard distribution by DOE—TIC.
~ O b. Copies being transmitted for special distribution per attached complete address list.
@ c. Two completely legible, reprodu(;ible copies being transmitted to DOE—TIC. (Classitied documents, see instructions)
O d. Twenty-seven copies being transmitted to DOE—TIC for TIC processing and NTIS sales.

" 7. Recommended Distribution {*'x"* one) i
[3J a. Normal 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. [J c. within DOE and to DOE contractors.
O d. within DOE. O e. to those listed in item 13 below.

(0 1. Other (Specify) Archive/issue on request

" 8. Recommended Announcement (“'x’* one)

X a. Normal procedure may be followed. 3 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. 0 ¢. Other (Explain)

10. Patent, Copyright and Proprietary Information
Does this information product disclose any new equipment, process or material? q No [J Yes ifso, identify page nos.
Has an invention disclosure been submitted to DOE covering any aspect of this information product? @ No O Yes
If s0, 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? [x No [O ves 1t sO, state these objections.
Does this information product contain copyrighted materia!? & No O Yes
If so, identify the page number and attach the license or other authority for the government to reproduce.
Does this information product contain proprietary information? [% No [J Yes Ifso, identify the page numbers
(“x”one [J a. DOE patent clearance has been granted by responsible DOE patent group.
X b. Document has been sent to responsible DOE patent group for clearance.

11. National Security Information (For classified document only; “x”* one)
Document [] a. does [ b. does not contain national security information

12. Copy Reproduction and Distribution
Total number of copies reproduced H } Number of copies distributed outside originating organization 5

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

. 14. Submitted by (Name and Position} {Piease print or type}
5. D. Elliott, Jr., Director, DOE Solar One Project Office-

Organization

Post Office-Box 366, Daggett, CA 92327 (619) 254-2672

Signature _ ﬁw& M Date‘ MAY 1 7 1984
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DATE

e TO

AT OF

SUBJECT

TO

'US. DEPARTMENT OF ENERGY

JUN 11 1884 o memordndum-

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

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

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-Mde
Solar Thermal Central Receiver Pilot Plant ("Solar One"):

OSTI/TIC Doc. No. Title

DOE/SF/10539-14 "Heliostat Field Controller Software Source Listing: Version A02"
DOE/SF/10539-15 "Heliostat Controller Software Source Listing: Version All-Barstow"

Thw first document is a listing 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 A
S. D. Elliott, Jdr. (6I9) 254-2672

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




Department of Ehergy 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, Suite 307 JUN 11 1984
7061 South University Blvd.

Littleton, CO 80122

Subj.: Transmittal of Solar One 10-MWe Pilot Plant HC and HFC Source Code Listings

Dear Jim:

In response to your verbal request via the Sandia Technical Manager Tlast winter,
and your written inquiry of May 22, I am providing herewith copies of the MMC
source code listings 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 1 can be of further assistance.

Sincerely yours,

Qoo [0l

Encls.: 2 Software Source Code Listings

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

cc: Duncan Tanner, SNLL/Barstow
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.ﬂational Energy Sottware Center

Argonne Natvional Laberatory 9700 South Coss Avenue  Argonne, Hinois 60439 312/972.7250

July 7, 1984

S. D. Elliott, Jr., Director
DOE Solar One Project Office
P. O. 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,

W&Gwij,@ifw

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
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DOE 1360.4

2-2-83
sugJecT: 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-
cation of software deveTopment is minimized.

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

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 development and modification of energy information '

. systems and management information systems.

t. DOE 1340.7A, MANAGEMENT OF PUB'IC COAMUVICATIONS PUBLICATIONS AND SCIEN-
TIFIC, TECHNICAL AND ENGINEERING PUBLICATIONS, of 8-25-82, which prescribes
policies, standards, and procedures for effect1ve management of DOE
pubT1cat1ons : :

c. DOE 1360.1, ACQUISITION AND MANAGEMENT OF AUTOMATIC DATA PROCESSING EQUIPMENT
AND RESOURCES of 8-9-78, which establishes Departmental policies and
procedures for the acqu1s1t1on and management of automatic data processing
_‘(ADP) equ1pment and resources.

d. DOE 1360.2, COMPUTER SECURITY PROGRAM FOR UNCLASSIFIED COMPUTER SYSTEMS,
of 3-9-79, which establishes Departmentwide policies and procedures for
.developing, implementing, and administering a program for safeguarding DOE
computer systems and in particular DOE sensitive uncTassified information.

e. DOE 13606.3, AUTOMATIC DATA PROCESSING AND DATA COMMUNICATIONS STANDARDS, of
3-27-79, which establishes Departmentwide policy for the development and

implementation of Departwenta] ADP and data communications standards.

f. 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 information for Governmentwide sharing. ‘

g. Paperwork Reduction Act of 1980, Public Law 96-511, U.S.C. 101, which
is an act to reduce paperwork and enhance the economy and efficiency 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 Erergy Requlatory Commission (info)
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. h. "U.S. Department of Energy National Energy Software Centgr Instaﬂ_ation 4
Representative Guide," of 9-79, ANL/NESC-1, which is an introduction and
reference manual to the program and operating procedures qf the Hational

Enerqy Software Center, and is available from Argonne National Laboratory,

9700 South Cass Avenue, Argonne, 1L 60439.

4. DEFINITIONS.

a. Computer Software. Those computer programs and routines with scientific,
fechnical, 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.

b. 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.

. c. Software Summa[!, A condensed description or abstract of a computer progrem
. or automated data system. _

d. 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 nuclear data).

5. BACKGROUND.

a. Computer programs are expensive to develop, test, and modify. Computer
~ centers can benefit from being able to learn of and obtain software already
developed.

b. DOE organizations and contractors develop computer software that has value
£0 others within DOE and to other Government Agencies, Government contractors,
and to the private sector.

c. DOE organizations and contractors can benefit from a central clearinghouse
of information on computer software.

d. 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 Hational_ 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
are responsible for determining that their activities do_not duplicate
e activities of the National Energy Software Center. These centers are the
Engineering Physics Information Center of the Oak Ridge National Laboratory
aiid the National Nuclear Data Center of Brookhaven National Laboratory.

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

7. RESPONSIBILITIES.

)

a. Director of Administration, develops policies for computer software
sharing by DOE and.its contractors. ‘
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Manager of Technical Information Center .

(1) Provides funding and programmatic 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
National Energy Softwere 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.

Heads of Departménta] ETements.

(1) Ensure that procurement request packages contain provisions 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 ' b
sharing and dissemination. ‘ : -

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 regquester. Software will be provided to contractors

under this provision only for use 1n performing contract functions.
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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 coumputer
software center.

DOE—sponsofed specialized computer software centers shall keep the

-National Energy Software Center informed of any computer software that

they disseminate.

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.

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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§\\Y ABOUT THE
/Al TECHNICAL INFORMATION CENTER

The Technical Information Center in Oak Ridge,
Tennessee, has been the national center for scientitic
and technical informaton for the Department of
Energy (DOE) and its predecessor agencies since
1846. In developing and managing DOE's technical
information program, the Center places under biblio-
graphic control no! only DOE-originated intormation
but also worldwide literature on scientific and techni-
cal advances in the energy 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
pohcy-related areas. To accomplish this mission, the
Center builds and maintaine computerized enerqgy-
information data bases and disseminates this in-
formation via computerized refrieval systems and
announcement publications such as abstracting jour-
nals, bibliographies, and update journals. Di

; UNITED STATES DEPARTMENT OF ENERGY

Donald Paul Hodel
Secretary

Martha O. Hesse
Assistani Secretary
Management and Administration

William S. Helfelfinger
Director of Administration

doseph G. Coyne
Manager
Technical Information Center

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

access to the Center's most comprehensive date base,
the Energy Data Base, is available ito the public
through commercial on-line bibliographic retrieval sys-
tems. The Energy Date 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-
taine systems ic record and communicate energy- .
relaied research-in-progress information, to maintain &
register of DOE public communications publications,
tc track research report deliverables from DOE con-
fractors, and to test and make available DOE-tunded
computer software programs with scientific and man-
agement applications. The Center also maintains a
fuli-scale publishing capability to serve special publi-
cation needs of the Department. To effectively manage
DOE'’s technical informatiors 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 Nationa! Energy Software Center (NESC) at
Argonne Nationa! Laboratory is operated tor the DOE
Technical Information Center to effect the sharing of
computer sofiware for DOE offices 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) acquisiion tor 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
contro] of the transfer of DOE-developed soltware 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 {o the Argonne Code Center
established in 1960.




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-1146%Rev.1)]
from the

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

Oak Ridge, Tennessee 37831
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USDOE Technical Information Center, Oak Ridge, Tennessee
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Department of Enerc..

San Francisco Obeiatins Ofir«
1333 broaaway

Oakland. California 9461~

Ms. Margaret K. Butler

National Eneragy Software Center
Argonne National Laboratory
9700 South Cass Avenue

Argonne, IL 60439

Solar One Project Office Recommendation Regarding "Heliostat Controller Software

Listing” and "Heliostat Field Controller Software Listing", 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 sersethat another user would
probably prefer to develop his own program), as you state you at first thought,
is adeguate in its present form. Frankly, the submission was made to comply
with the requirement that NESC be provided with a copy of any software distri-
buted outside the project. We had had one request for it, from a former employee
of Martin Marietta subsequently involved in another project for DOE (which it--
self has since been terminated); he had adequate background to use the material
as provided. 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. I
thereforc recommend that we simply leave things as they are

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

Sincerely yours,

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

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




