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CTC UCODE CTCC1

DEFINE A FEW CONSTANTS

R EESEE R ER SRR e SRR AR AL A LA RRLRAAR IS LR GO FERGGRR R R e LRGSR A ARSI GLRRELEHEO0S
* A FEW CONSTANTS DEFINED

AR RRASRR GG A GISL SR GAGAANSEEEEXG R RS R RBE SRR RS0 H RS ERR SRR GRORGhRDASGEhGHRe bR L g

STORE
LDAD
NACK
ACK
EOR
GO0

EQU
EQU
EQu
EQU
EQu
EQU

#96
62
4F8
#0E
490
860

#96
#62
#F8
#OE
#90
#60

IS
IS
IS
IS
IS
IS

THE FIRST BYTE
THE FIRST BYTE
DEFINED AS THE
DEFINED AS THE
DEFINED AS THE
DEFINED AS THE

*

OF A STORE COMMAND FROM THE PPU
OF A LOAD REQUEST FROM THE PPU
"NOT~ACKNOWLEDGE"™ BYTE
"ACKNOWLEDGE" BYTE
"END-OF~RECORD™ BYTE

“Ga" BYTE

TG NG TG RS RS RS RS B
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CTC UCODE C

TCCl1 SPECIFY RAM USE

128 oo abef it o st d st bRt Rttt 0R ettt R0 0o AR b et d0 ot Ldg ottt akbe

129 % RAM USE IS SPECIFIED,

NAMEDs AND DESCRIBED &

130 $o00dkd Ot tadd s kb abtdea o i oottt b0 ROt e o OAR RO AR RRRALORANRGRSoPHeaeeIESoeRy

131

132 5333335535055555553>>

133 D>DRSTSO
134 >DRSTS1
135 D>DRSTs2
136 >DRSTS3

EQU
EQU
EQu
EQU

L37  33355555530352055555>

138 >O0PDRSTSX
L39 >0PDRSTSO
140 D>OPDRSTS1
141 D>0PDRSTS2
142 >O0PDRSTS3
143 D>0PDRSTSZ

EQU
EQU
EQU
EaQu
EQU
EQU

144 DOO3335535D55555535>>

145 D>DESELECTO
146 D>DESELECT1
147 DDESELECTZ2
148 DO>DESELECT3
L49  DO333355355555553555>
150~ >I00 - :

151 >ID1
152 >ID2
153 >1D3
154 >1D4
155 >IDS

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU

156  D333335333333555355>>

157 >PRMSTSO
158 D>PRMSTS1
159 >PRMSTSZ2
160 D>PRMSTS3
161 >PRMSTS4
162 DPRMSTSS

EQU
EQu
EQU
EQU
EQU
EQU

163 DO55555335555553555>

164 >SECSTSO
165 >SECSTS1
166 D>SECSTS2
167 >SECSTS3
168 D>SECSTS4
169 >SECSTSS

EQU
EQU
EQu
EQU
EQU
EQU

L70  O335335535335555555>

171 >TRDSTSO
172 >TROSTS1
173 D>TRDSTS2
174 D>TRDSTS3
175 D>TRDSTS4
176 >TRDSTSS

EQU
EQU
EQU
EQU
EQU
EQU

L77  OO35333333555505555>

178 D>QNTSTSO
179 D>QNTSTS1
180 D>ONTSTS2
181 D>QNTSTS3
182 DONTSTS4
183 D>ANTSTSS

EQU
EQU
EQU
EQU
EQU
EQu

134 D>353335553553555535>>

#00
#01
%02
#03

#04
405
#06
#07
#08
#09

#0A
#08B
#0C
£0D

-#0E
#OF
K10
#11
fl2
#13

#14
#15
416
#17
#18
#19

#1A
#18
#1C
410
#1E
#1F

#20
#21
#a2
#23
#24
#25

726
#ar
#28
#29
#2A
#28

DRIVE #0'S STATUS IS STORED HERE
DRIVE #1°S STATUS IS STORED HERE
DRIVE #2°'S STATUS IS STORED HERE
DRIVE #3°%S STATUS IS STORED HERE

LOCATION OF FIRST BYTE WHEN SENDING DRIVE STATUS'ES TO PPU
OPERATING SYSTEM®S DRIVE #0'S STATUS IS STORE HERE

DRIVE #1°'S STATUS

DRIVE #2'S STATUS

DRIVE #3°'S STATUS
LOCATION OF Block Check Character WHEN SENDING DRIVE STATUS'ES

INFORMATION TO DE-SELECT DRIVE #0 IS STORED HERE
DRIVE #1
DRIVE #2
DRIVE #3

LOCATION OF FIRST-BYTE WHEN SENDING DEVICE ID TO PPU
DEVICE ID BYTE WHICH TELLS WHICH DEVICE I AM

DEVICE ID BYTE HHICH TELLS WHICH MICRO-CODE THIS IS
DEVICE ID BYTE WHICH TELLS RESULTS OF SELF-TEST

OEVICE ID BYTE WHICH ISN'T USED AND = #00

LOCATION OF Block Check Character WHEN SENDING DEVICE ID

LOCATION OF FIRST BYTE WHEN SENDING PRIMARY STATUS TO PPU
PRIMARY STATUS BYTE #1 IS HERE

PRIMARY STATUS BYTE #2 IS HERE

PRIMARY STATUS BYTE 83 IS HERE

PRIMARY STATUS BYTE #4 IS HERE

LOCATION OF Block Check Character WHEN SENDING PRIMARY STATUS

LOCATION OF FIRST BYTE WHEN SENDING SECONDARY STATUS TD PPU
SECONDARY STATUS - THIS BYTE IS NOT USED AND = #00

SECONDARY STATUS - THIS BYTE IS NOT USED AND = #00

SECONDARY STATUS - MS BYTE OF BYTE COUNT RED OFF TAPE

SECONDARY STATUS - LS BYTE OF BYTE COUNT RED OFF TAPE

LOCATION OF Block Check Character WHEN SENDING SECONDARY STATUS

LOCATION OF FIRST BYTE WHEN SENDING TERTIARY STATUS TO PPU
TERTIARY STATUS BYTE #1

TERTIARY STATUS BYTE #2

TERTIARY STATUS BYTE #3

TERTIARY STATUS BYTE #4

LOCATION OF Bfock Check Character WHEN SENDING TERTIARY STATUS

LOCATION OF FIRST BYTE WHEN SENDING QUINTARY STATUS TO PPU
QUINTARY STATUS BYTE #1

QUINTARY STATUS BYTE #2

QUINTARY STATUS BYTE #3

QUINTARY STATUS BYTE #4

LOCATION OF Block Check Character WHEN SENDING QUINTARY STATUS

@ A ‘34 HSD___‘CD © 0O O 0 9 9 9 9 9 9@ 9@ 9 9@ 2 9 @ 9 »
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BTI CTL WSSEMBLER 13-0CT-81 22322 PAGE 5 CTC UCODE CTCC1 SPECIFY RAM USE
N 187 SRS UERAEAE AN R PR QA ASE SRR RS SS QI HRAEXINEESRSSEEATRSRANGAR SRS S UGS AT EAG QSR RS R
188 % MORE RAM LOCATIONS DEFINED *
_ 189 LIPS 2RISR P2t E R R AR 22222 R 2L 2R ) PR it Yyt Y T Y T L]
t 190
191 2O2222322305535555>>»
002C 192 DDRIVE EQU #2C 2000000dd® SELECTED DRIVE IS STORED HERE
0020 193 DSDRIVE.OP EQU #20 "000000dd + #5* POINTER VO OP.SYSTEM SELECTED DRIVE'S STATUS
Q02¢E 194 D>DRIVE.DS EQU #2E "000000dd + #A"™ POINTER TO FIND THE SELECTED DRIVE'S DE-SELECT COMMAND
“ 002F 195 D>DESELECT EQu #2F "otetDOdd™ COMMAND TO DE-SELECT A DRIVE IS STORED HERE (D=DENSITY)
0030 196 D>SELECT EQU #30 0tttD1dd” COMMAND TD SELECT A DRIVE IS STORE HERE (D=DENSITY)
0031 197 D>DRV.TRK EQU #31 "000tttdd® SELECTED DRIVE AND TRACK 1S STORED HERE
- 198  D3DO22I2X2550555505>>
. 0032 199 D>COMMAND EQU #32 LOCATION OF FIRST BYTE RECEIVED FROM PPU - STORE OR LOAD
0033 200 D>SEUDO.ADDR EQU #33 SECOND BYTE RECEIVED : “PSEUDO-ADDRESS™
“ 0034 201 >0PERAND1 EQU 134 MOST SIGNIFICANT BYTE OF 32 BIT OPERAND
0035 202 >OPERANDZ EQU #35 NEXT BYTE
0036 203 D>O0PERAND3 EQU #36 NEXT BYTE
0037 204 D>OPERANDA4 EQuy #37 LEAST SIGNIFICANT BYTE
A 0038 205 D>STURE?7 EQU #38 DON'T CARE BYTE OF A STORE COMMAND
0039 206 D>STORES EQU ) #39 LOCATION OF BCC DURING A STORE COMMAND
. 207  DI225022003555500>>
' 003A 208 D>SPARE EQU #3A THIS POINTS TO A SPARE BUFFER IN RAM 22 BYTES LONG
209 DOO23305525055555505>>
0050 210 D>HOLDOUT EQu #50 USED TO PASS BYTES TO BE SENT TO THE PPU TO THE OUTPUT ROUTINES
’ 0051 211 DSWAPPER EQU #51 HOLDER IN RAM SO MFM LS & MS BYTES CAN BE SWAPPED
212  OIIIDIIIIX25202D03O>
0052 213 - DLSWORDCNT EQU #52 BYTE COUNT ROTATED AROUND RIGHY ONCE SO IT ALMOST LOOKS
' 0053, 214 D>MSWORDCNT EQu 853 LIKE BYTE COUNT/2 FOR MFM WDRD COUNT.
215  DOOI225D223252035505>
0054 216 DMSTHIRDIN. EQU #54 THIS HOLDS MS COUNT OF 1/3 INCH OF TAPE MOTION
0055 217 DLSTHIRDIN. EQU #%55 LS COUNT OF 173 INCH OF TAPE FOR GAPFINDER ROUTINE
218  DIODO3O52300220305>>> :
0056 219 D>MSBCREV EQU #56 THIS HOLDS THE MS BYTE COUNT WITH THE BITS REVERSED
0057 220 DLSBCREV EQU #57 LS BYTE COUNT REVERSED FOR WRITING GCR REVERSED BYTE COUNT
221 OO0 2D22222233000O>>
0058 222 O>BLK.NUMBER EQU #58 GCR BLOCKETTE NUMBER IS RED AND STORED HERE FOR CHECK LATER
223 DIIIDI2O2I20I20300O»
0059 224 D>DONECOUNTHA EQU #59 THESE THO ARE USED TO HOLD THE “LS BYTE COUNT - 1" FOR THE
005A 225 >DONECOUNTR EQU #5A READ AND WRITE ROUTINES TO MAKE THEIR CALCULATING EASIER
226  DPIII2I2OID3I3000O5>>
227
228 ¢ TWO OTHER RAM LOCATIUONS ARE USED
229 * ADORESS #FF IS WHERE A FLAG IS STORED TO DIFFERENTIATE BETWEEN WRITE AND WRITE REPEAT.
230 ® ADDRESS #FO IS WHERE A FLAG IS STORED TO INDICATE TO THE READ ROUTINES THAT THIS OPERATIGN IS AN
231 * ERASEs AND THE READ ROUTINE'S PART OF THE OPERATION IS DONE WHEN THE LOAD POINT IS PASSED.
232 * BOTH ADDRESSES ARE ADDRESSED EXPLICITLY HHEN USED.
233
234 % NOTE THAT THERE ARE 4 “PAGES"™ OF RAM . YOU CAN ACCESS ANY LOCATION IN RAM '
23% * BY LOADING THE PAGE NUMBER (0-=3) INTO "SADRH", THE ADDRESS (0-=FF) INTO "SADRL", AND
236 * USINS "SCR"™ TO ACCESS THE RAM. HHEN YOU ACCESS THE RAM USING THE MNEMONIC “RAM%,
237 * YOU GET WHATEVER ADDRESS YOU SPECIFIED IN THE RAM ADDRESS/LITERAL FIELD.
238 ¢ BUT IT'S ALWAYS ON PAGE 3.

W @ 9 9 9 9 @ 9 9
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223222 P AGE 6 CTC UCODE CTCCl

DESCRIBE DRIVE STATUS

2RO ARGOEREEOEETASREGRRE DR G LRSS ANOOOROERARENEOBIELR0REGOCEORRIOEERRCIORANSRAOHG LS
¢ IN THIS CODE WHEN I POINT INTO RAM AT DRSTSO0-3s OR HHEN I PUT THE REGISTER *

% "DRSTS™ ON THE D-BUS,

* ASSIGNMENTS OF THIS STATUS.
odR b d ke oo R ARk R e R0 e YRR GRS LRERRAR0RERNEARRRORER SR SRREEREGASROOORE RSk

DRIVE STATUS BITS @

%
&

¥ 87
2 g6
L 45
% #4
& #3
& #e
% 41
¥ 40
%

L]

&

&

&

THAT IF TAPE READY IS NOT HIGH,s
TAPE WAS JUST INSTALLED) AND THE TAPE STATUS BITS

BOTW,

263

264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282

THE

SELEcrED (*’ saeetavsesnsaseans
TAPE READY (#) coececectoccse
DRIVE READY (" sSscesaPOBREBEN
END=-OF=TAPE WARNING (=) [ X R}
END-OF-TAPE (=) ¢ceccncacvesse
BEGINNING~OF~TAPE WARN (=) o
BEGINNING=0F=TAPE (=) ceooee
WRITE PROTECTED (=) casvscce

I AM READING THE STATUS OF A DRIVE. BELOW ARE THE BIT *

*

HIGH IF THE DRIVE IS SELECTED

HIGH IF WE KNOW WHERE WE ARE ON THIS TAPE

HIGH IF THE DRIVE WORKS AND HAS A TAPE INSTALLED

LOW IF THE END OF THE TAPE IS NEAR

LOGW IF AT OR BACKING AWAY FROM THE END OF THE TAPE

LOW IF NEAR THE BEGINNING OF THE TAPE

LOW IF AT OGR ADVANCING FROM THE BEGINNING OF TAPE

LOW IF INSTALLED TAPE CARTRIDGE 1S NOT TO BE WRITVEN DNTO

WE DO NOT KNOW WHERE WE ARE ON THE TAPE

80Ts EOTHs € EOT WILL BE INACTIVE HIGH.

* THE OPERATING SYSTEM WANTS THE DRIVE STATUS TO LOOK DIFFERENTLY.

* TOWARD THIS GOAL,
@« WHOSE FUNCTION

&

% DRIVE.OP STATUS BITS ¢

s 0 00 26 60 a5 e oo

EQT (+)

EOTH (+)

TAPE INSTALLED (+)

BOTH (+)

WRITE PROTECTED (+)
TAPE POSITION KNOWN (~-)
DRIVE SELECTABLE (+)
307 (+)

LATER YOU WILL FIND A SUBROUTINE LABELED "SCRAMBLE"
IT IS TO MAKE THE DRIVE STATUS LOOK LIKE THIS :

AGAINs IF THE TAPE PDSITION IS5 NOT KNOWNy THE FOLLOWING BITS @
B80Ty BOTWs EDTy AND EOTW WILL BE INACTIVE (LOW).

L-3E- B NE RN BE - B R BE N
®
~N

OOY 9 9w 99 99 99 9 9 9

0

¢ ¢ 0O C C O ©
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285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

B

DESCRIBE DEVICE 1.D.

od ARt 0R A RAR KSR YRGERUER kDL G S LR LEhRHERAAAGODAGREUDE RGO GR NG hhhsb eI o ruR ok

% ID0 AND ID5 ARE BYTES WHO®S ONLY FUNCTION IS TO SATISFY THE %

¥ PPU-CONTROLLER INTERFACE (FIRST BYTE AND BCC). %
% [D1-4 ARE THE FOUR BYTES OF DEVICE l.D. HERE'S WHAT THEY MEAN : #
LI R R R e L Iy e et ISl e R P TSI sy el
*[D 1 ¢ :

% §7 - #0 : THIS BYTE IS AN #0A WHICH IS THE I.De FOR A CARTRIDGE TAPE CONTROLLER
*ID 2 @

% #7 = 44 ¢ THIS IS THE REV LEVEL OF THE BOARD ON WHICH THIS CODE WILL RUN

- IT DOES NOT MATCH THE REV LEVEL PRINTED ON THE P.C. BOARDy BUT RATHER
% A "#1X™ IN ID2 INDICATES THIS 1S THE SECOND WORKING REV OF THIS

¥ BOARDe A “#0X"™ IN ID2 WAS THE FIRST WORKING BOARD.

% #3 .- #0 3 THIS IS THE REV LEVEL OF THE CODE WHICH RUNS WITH THIS REV LEVEL

% OF THE P.C. BOARD, "#00% IN ID2 1S THE FIRST CODE IN THE FIRST BOARD.
* "#12%" IN ID2 IS THE 3rd CODE REV TO WORK ON THE 2nd P.C. REV.

L THIS IS MUCH LIKE THE NAME OF THE FIRST REV OF THIS MICRO-CODE : CTCBl.
& THE *8" MEANT IT RAN ON THE SECOND REY P.C. BOARD TO WORKs AND

% THE "1" MEANT IT WAS THE FIRST REV MICRO-CODE FOR REV “B"™ P.C. BOARD.
#ID 3 ..« HERE ARE THE RESULTS OF SELF TEST

# #7 : READ LOGIC CANNOT RESET

& #6 3 WDR/WDL SIGNALS NOT RIGHT

* #5 ¢ RTC SIGNAL NOT RIGHT

] #4 ¢ 2901 REGISTER ADDRESS TEST ERROR

% #3 ¢ PUSH/POP ERROR DETECTED

% #2 ¢ RAM TEST FAILED

¥ #1 ¢ MICRO-PROCESSOR TEST FAILED

L #0 ¢ D=BUS TEST FAILED

*1D 4

< #7 - #0 : THIS BYTE IS NOT YET DEFINED AND = #00

O 9O 9 @9 9 9 9 9 9 I 9 9 9
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324
325
326
327
328
329
330
331
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337
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339
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343
344
345
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349
350
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DESCRIBE PRIMARY STATUS

GeSR Lo EeeEo RS E UL RS ARRSNSASL0 SN RUSSEASL0SOS ALV NSRVIGEAG RS GA ARG SGAROD

% PRMSTSO AND PRMSTS5 ARE BYTES WHO'S ONLY FUNCTION IS TO SATISFY THE &
* PPU-CONTROLLER INTERFACE (FIRST BYTE AND BCC). *
* PRMSTS1-4 ARE THE FQOUR BYTES OF PRIMARY STATUS. HERE'S WHAT THEY MEAN *
B SERRE AN EEAAEBRERSERRRIPEFRE LI RO SOEGAMRERIENRDIEALDUIDSAR AR ORESERSRSEhS
*PRMSTS 1
¢ 87 : A DRIVE HAS CHANGED STATE SINCE I LAST INTERRUPTED SUCCESSFULLY
¢ #6 : INTERRUPT ON DRIVE CHANGE STATE ENABLED. CLEARED WHEN AN INTERRUPT SEND IS ATTEMPTED
# #5 : AN ERROR REQUIRING A RE-TRY HAS OCCURED. SEE ERROR BITS AND CODE.
% #4 3 NOT USEDy = O, MAY SOMEDAY BE MS BIT OF TRACK NUMBER
# #3 - #0 : THIS TELLS WHICH DRIVE AND TRACK ARE SELECTED
& xxxOttdd : THERE ARE 4 DRIVES AND 4 TRACKS NUMBERED 0-3
*PRMSTS 2 :
® #7 ¢ THE LAST STORE COMMAND EXECUTED RED A FILE MARK
® #6 & #5 : THIS IS A TWO BIT MOTION CODE TO INDICATE WHAT THE LAST STORE COMMAND DID.
% x00xxxxx ¢ TAPE NOT MOVED OR STILL IN SAME I.R.G.
® x0lxxxxx 3 MOVED FORWARD OUT OF [+ReGe OR FAST FORWARDED TO END
¥ x10xxxxx 2 MOVED BACKWARD OUT OF I.R«G. OF REWOUND TO BEGINNING
& xllxxxxx ¢ TAPE POSTION CANNOT RELIABLY BE KNOWN OR RECOVERED
% #4 = #0 3 A 5 BIT ERROR CUDE. SEE THE EXTERNAL SPECIFICATION OR LOOK NEAR THE END
# OF—THE-READ-ROUTFINES FOR DETAILSe-— — — - -— -
¢PRMSTS 3
« #7 : PARITY ERROR DETECTED ON DATA FROM PPU DURING A WRITE
% #6 : OVERFLOW ERROR - ALL THE DATA DID NOT GET SENT TO THE PPU SUCCESSFULLY
% 45 : UNDERFLOW ERROR — PPU DID NOT SEND DATA TO BE WRITTEN FAST ENOUGH
# M4 3 WOL ERROR — WRITE LOGIC GOOFED UP. BETTER RETRY.
# #3 : RDL ERROR - READ LOGIC GOOFED UP. BETTER RETRY.
% 42 : THIS OPERATION WAS A GCR READ WITH THE BYTE COUNT SUPPLIED BY THE OPERATING SYSTEM
® #1 3 BYTE COUNT IN SECONDARY STATUS IS VALID FOR RECORD JUST RED OR SKIPPED OVER
# #0 : HIGH IF GCR DENSITY, LOW IF MFM DENSITY IS SELECTED
*¥PRMSTS 4
# #7 - #0 : THIS IS THE LATEST STATUS OF THE SELECTED DRIVE AS DESCRIBED IN THE

DRIVE STATUS B8IT MEANINGS FOR THE OPERATING SYSTEM.
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8TI CT;ﬁ:%SEHRLER 13-0CT-81 22:22 PAGE 9 CTC UCoDE CrCCl SECONDARY AND TERTIARY STATUS
359 S euadbdhd bttt 0e b0 R0 An0hARR RSP0 PRR bR TRORROREoahoonRR0oOERSRe0ed
360 % DESCRIPTIONS OF THE SECONDARY STATUS AND THE TERTIARY STATUS'ES T
361 Sk OsdSd G ACR Rt tR ARt RRbhS ot SR e st 0t RURRLb0RR Aok A EDLRRRSoO0N GO0 RduRtE
362
363
364 # THE SECONDARY STATUS IS THE BYTE COUNT RED WHEN BIT #1 IN PRMSTS3 SAYS IT IS VALID
365 % WHICH WILL ALWAYS BE TRUE IF NO ERROR IS FLAGGED IN PRMSTS1 BIT #5 AFTER PASSING
366 # FORWARDS OVER A DATA RECORDs AS WELL AS MOST OTHER TIMES A DATA RECORD IS PASSED
367 # FORWARDS. IN GCR MODE ONLYs THE SAME HAPPENS ON REVERSE PASSES. IN THE CASE THAT
368 % THE LAST OPERATION WAS A READ GCR WITH THE BYTE COUNT SUPPLIED BY THE OPERATING
369 % SYSTEM (THIS OPERATION IS NORMALLY REFERED TO IN THIS CODE AS A CRAMMED BYTE COUNT),
370 # THEN PRMSTSZ2 BITS Os 1 AND 3 WILL ALL BE SETy INDICATING THIS WAS A CRAMMED BYTE COUNT
371 % READ AND THE DENSITY IS GCR AND THE BYTE COUNT IN THE SECONDARY STATUS IS VALID. IN FACT,
372 # THOUGHy THE BYTE COUNT IN THE SECONDARY STATUS WILL BE THE SAME ONE AS THE OPERATING
3n * SYSTEM SUPPLIEDs NOT ONE THAT WAS RED OFF THE TAPE.
374
375 :
376 # THE TERTLARY STATUS HAS INFORMATION TO CORRECT ERRORS AFTER READING A GCR RECORD.
37 * RECOVERABLE ERRORS ARE ONES THAT INCLUDE NO MORE THAN 1 EVEN NUMBERED AND 1 ODD NUMBERED
378 ¢ BLOCKETTE CONTAINING ERRORS. IN THE EVENT OF A RECOVERABLE ERROR FOLLOWING A NORMAL
379 ® GCR READ OR A READ WITH THE BYTE COUNT SUPPLIED, THE TERTIARY STATUS WILL TELL WHICH
380 ¥ BLOCKETTE NUMBERS CONTAINED THE ERRORS AND WHETHER THAT BLOCKETTE WAS A DATA BLOCKETTE-
381 # OR AN XOR BLOCKETTE. IN THE EVENT OF ONLY XOR BLOCKETTE ERRORSs THE DATA RECOVERED WAS REALLY
382 % ALL DKAY, SO WHILE A RECOVERABLE ERROR WILL BE FLAGGED IN PRHMSTS2y THE ERROR BIT IN
383 % PRMSTS1 WILL NOT BE SET. WHEN RECOVERABLE ERROR #15 IS FLAGGED IN PRMSTS2,
384 * HERE'S HOW TO READ THE TERTIARY STATUS @
385
386 ¥ #AB CD EF GH :
387 =200 N
388 « 11 11t 1) (1-~THE BLOCKETTE NUMBER (00-FF) OF THE FIRST EVEN BLOCKETTE ERROR
389 LA N R AN
390 # 01 1) ll=====0 = NO EVEN BLOCKETTE ERROR
391 L I I B I | 1 = THIS EVEN BLOCKETTE ERROR IS IN A DATA BLOCKETTE
392 LA I N | 2 = THIS EVEN BLOCKETTE ERROR IS IN AN XOR BLOCKETTE
393 010
394 # 11 1l |==-~==THE ERROR CODE (1-9) FOR THE NATURE OF THIS EVEN BLOCKETTE ERROR
395 0t
396 # 11 )l-=~~===——=THE BLOCKETTE NUMBER (00-FF) OF THE FIRSY ODD BLOCKETTE ERROR
397 LI N | '
398 ¥l lemmee- ====—=0 = NO 0DD BLOCKETTE ERROR ]
399 L 1 = THIS 0ODD BLOCKETTE ERROR 1S IN A DATA BLOCKETTE
400 L | 2 = THIS 0ODD BLOCKETTE ERROR IS IN AN.XOR BLOCKETTE
401 LI |
402 % |===e=cee=e-=THE ERROR CODE (1-9) FDR THE NATURE OF THIS ODD BLOCKETTE ERROR
403 L
404 » SEE THE GCR READ ROUTINES FOR A DESCRIPTION OF THESE ERROR CODES
405 * SEE ALSD THE EXTERNAL SPECIFICATION FOR THE CTC.
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408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429

430

431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446

22:22 PAGE 10 CTC uUCODE CtCCl DESCRIBE THE QUINTARY STATUS AND BLOCKETTES

So0bdob s e e oottt bR LR ROERRRRE AR REREREEROEO0RERAFNCOEOOANE OO OSSR GIRbkaReE ik

*

DESCRIPTION OF THE QUINTARY (5th) STATUS AND WHAT BLOCKETTES ARE ) ®

AR P RAE RN R ORAERPREESEE RSB ERRE NN SRR RGUGELE A GE LN RhA SRR AGORGEAG LGS

£ B BN R - - BE - B - -

PO O P S G A I

THE QUINTARY STATUS IS USED IN GCR MODE ONLY. IT RECORDS THE BLOCKETTE ERROR WHICH
1S EITHER THE SECOND ODD BLOCKETTE ERROR OR THE SECOND EVEN BLOCKETTE ERROR.

THIS IS THE ERROR WHICH ABORTS THE READ OPERATION DURING A GCR READ,y SKIP FORWARD
OR “CRAMMED BYTE COUNT READ™. THE FORMAT IS IDENTICAL TO THE TERTIARY STATUS.
DURING A WRITE DATA OPERATIONs THE QUINTARY STATUS HOLDS THE FIRST BLOCKETTE
WHICH WAS IN ERROR SINCE NO ERRORS ARE TOLERATED DURING A WRITE DPERATION.

THIS STATUS IS OF NO PRACTICAL VALUE SINCE IT ONLY CONTAINS INFORMATION DURING

AN UNRECOVERABEL READ OR WRITE ERROR (ERROR #16). IT IS ONLY HERE TO HELP IN
DEBUGGING THE CODE AND TO FIGURE OUT WHAT WENT WRONG WITH AN UNRECOVERABLE TAPE.
IF ERROR #16 IS FLAGGED AND THERE 1S ND INFORMATION IN THE QUINTARY STATUSs THEN
WHAT HAS HAPPENED IS A RECOVERABLE READ AND AN OVERFLOW. THIS MEANS THE TAPE

WAS RECOVERABLE, BUT THE SYSTEM DOESN'T HAVE ALL THE DATA TO DO IT SO IT BECOMES
AN UNRECOVERABLE ERRODR.

YOU ASK : HHAT IS A BLOCKETTE ? HHAT 1s A BLOCKETTE NUHBER ?

WELLs THE DATA THAT IS WRITTEN ONTO THE TAPE IS DIVIDED INTO GROUPS OF 256 BYTESs CALLED
BLOCKETTES. THE 3RD TO LAST BLOCKETTE OF A RECORD CONTAINS FROM 1 TO 256 BYTES OF DATA

AND IS DATA BLOCKETTE #00. THE 2ND TO LAST BLDCKETTE IS XOR BLOCKETTE NUMBER #0l. THE LAST
BLOCKETTE IS XOR BLOCKETTE #00. A ZERO LENGTH RECORD HAS NOD BLOCKETTES. ANY OTHER RECORD

HAS AT LEAST 3 BLOCKETTESs AND THE DATA BLOCKETTES COUNT DOWN TD FROM A MAXIMUM NUMBER OF
#FF TO THE 3RD TO LAST WHICH 1S BLOCKETTE NUMBER #00. THE DATA IN THE EVEN BLOCKETTES IS ALL
XOR*ED TOGETHER AND WRITTEN INTO THE EVEN NUMBERD XOR BLOCKETTE SUCH THAT IF ALL THE DATA IS
ZEROESs THE XDR BLOCKETTE IS ZEROES. LIKEWISE FOR THE ODD BLOCKETTES. WHEN YOU REQUEST THE
XOR BLOCKETTES BE SENT TO THE SYSTEMs 512 BYTES WILL BE SENT AND THE FIRST 256 BYTES WILL BE
THE 0ODD (#01) XOR BLOCKETTE.

NOTE THAT ALL DATA BLOCKETTES EXCEPT #00 WILL CONTAIN 256 BYTES. THAT IS, DATA BLOCKETTE #00
WILL CONTAIN 256 BYTES, BUT UP TO 255 OF THEM WILL BE ZERO FILLER BYTES RATHER THAN DATA,
THE BLOCKETTE NUMBER ON THE FIRST DATA BLOCKETTE WILL BE #(AB-1) IF THE BYTE COUNT IS #ABOO’
AND WILL BE #AB IF THE BYTE COUNT IS #ABCD WHERE CD IS NOT EQUAL TO 00.

)
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449
450
451
452

. 453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479

480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500

22322 PAGE 11 CTC ucCoDE CTCC1 DESCRIBE REGISTER USE

b dd0tdR bbbt Rdd oAt At E R0 RN ARRR SRR BAREORENRERR A RS SIS EARLRREORUGFO R SBHRSR
* HERE IS A DESCRIPTION OF THE REGISTER USE IN THE SECTION OF THIS CODE WHICH *
* DOES NOT "TALK"™ TO THE TAPE BUT RATHER TO THE PPU. ¥
RERGRSERRYRPRRARREEERREF A SAREARY R XL FARSEFRAETRARKGADRERRRER RS0 R EAGBEhE RO HER

&
£

-4 °« % % 8B @« o % °+ w ¥

«

LR R NN 2

L- 2K KRB BB -JE 2N -

<+

“« % % n

< % 8

Q
R3

RO
R1
R1
R2

R1

R2
R4

RF

THIS ONE IS FOR SHORT TERM USE BY ANYONE. BE CAREFUL IF IT'S USED OTHERWISE
IS ALMOST ALWAYS LOADED SIMULTANEOUSLY WITH SADRL TO KEEP A RECORD OF DUR RAM POINTER

IS HOW MANY BYTES TO BE GOTTEN IN "GETSTRING™ (FROM THE PPU)

IS WHICH BITS TO SET/CLEAR IN THE SETBIT AND CLEARBIT ROUTINES

IS USED TO HELP DECODE THE LOAD AND STORE COMMANDS (IT*'S SHIFTED RIGHT IN ®SHIFT")
IS A SCRATCH REGISTER WHILE SELECTING A DRIVEs TRACKs OR DENSITY

COUNTER OF HOW MANY BYTES TO BE SENT -

RETRY COUNT 1 -~ IN SENDSTRING ROUTINE
PERMANENT RECORD OF HOW MANY BYTES TO BE SENT -

STORAGE OF THE DRIVE STATUS WHILE REVIEWING ALL THE DRIVES® STATUS'ES

HOLDS #05 TO SPEED SWITCHING FROM RAM'S “DRSTS®™ TO “OPDRSTS®™ AND BACK IN CHEKEM.ALL
TEMPORARY STORAGE OF WHICH DRIVE IS SELECTED WHILE REVIEWING THEM ALL

MS COUNTER FOR HOW OFTEN TO CHECK THE DRIVES WHILE THE CTC IS IDLE

LS COUNTER FOR HOW OFTEN TO CHECK THE DRIVES WHILE THE CTC IS IDLE

MS COUNTER IN WAIT.XX.MILLI-SECONDS ROUTINES (OR MICRO-SECONDS)
LS COUNTER- IN WAIT.XXMILLI-SECONDS ROUTINES (OR MICRO-SECONDS)

MASK WETHER TO LOOK FOR EOT, BOT OR TIMEOUT
MS COUNTER OF HOW MANY INCHES TO COUNT
LS COUNTER OF HOW MANY INCHES TO COUNT
HS COUNTER TO TIME ONE INCH OF TAPE MOTION
LS COUNTER TO TIME ONE INCH OF TAPE MOTION

= USED BY FAST FORWARD,
REWINDs CYCLEs AND
WRITEGAP ROUTINES

[N ]

THE BITS TO BE REVERSED IN THE REVERSE BITS ROUTINE
THE BITS ONCE THEY HAVE BEEN REVERSED
A COUNTER IN THE REVERSE BITS ROUTINE

THE LATEST SELECTED DRIVE'S STATUS DURING EXECUTION OF THE STORE COMMANDS

INSTRUCTIONS TO / STATUS FROM THE READ AND WRITE ROUTINES

INSTRUCTIONS TO / STATUS FROM THE READ AND WRITE ROUTINES

STATUS FROM THE READ AND WRITE ROUTINE. THE PRIAMRY STATUS UPDATE AT THE END OF EACH
STORE COMMAND IS CONSTRUCTED FROM THESE REGISTERS 2 R5s Rbs € R7

1S TEMPORARILY A SCRATCH REGISTER WHILE INITIALIZING PRIOR TO EXECUTING A STORE COMMAND
I5 TEMPORARILY A SCRATCH REGISTER WHILE INITIALIZING PRIOR TO EXECUTING A STORE COMMAND
IS A SCRATCH REGISTER TO DIVIDE BYTE COUNT BY 2 FOR MFM PRIOR TO A WRITE '

IS ALSO A SCRATCH REGISTER TO MAKE THE MFM WORD COUNT PRIOR TO A WRITE

I5- A COUNTER TO TIME THE PPU DATA PATH IN THE SEND.BYTES AND TOSS.BYTES ROUTINES

THERE ARE MANY REGISTERS USED IN THE ROUTINES “CRAM.BC™ WHICH ARE NOT LIKE THESE DESCRIPTIONS

AT

ALL. "CRAM,BC"™ HAS TO LOAD UP THE REGISTERS THAT THE READ ROUTINES NORMALLY LUAD UP AND YOQU

WILL FIND A DESCRIPTION OF THE REGISTER USE WITHIN “CRAM.BC" AT THE BEGINNING OF THE
READ/HRITE ROUTINES.
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000

001
002
o3
004
005

006

007
008
009

00A

00B
ooC
000

00E
00F

010

CTC ASSEMBLER

0000

0000000620012

04405CE5150A1
0280028070032
03C05C042004¢2
0800028070052
04005C0420062

04805C0620072

0000022620082
0000020620092
0000540620042

0000500620082

00006686200C2
0180728620002

00006E86200E2

05805C06200F2
05€05€0620102
2000028070112

05405C0420122

13-0CT-81

503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524

—526---

526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

541
542
543
544
545
546
547
548
549
550

22322 PAGE 12

CTC UCODE cCTCCl

POMER-UP INITIALIZATION

e d bbbttt k0 bttt R SN0 RR SR AR RO AR RS2 EAAEARRQASREEWSSOSERSOR SO OooSaGRaR L

# FIRST LET'S INITIALIZE EVERYTHING THAT COULD POSSIBLY NEED IT. &
SRRt dAR AR R RO e Ao o Re R bR EoR A b ho e o bR b S AR A eo Lo RE R0 RNANERERRDLLERESH0REE

ORG

START NQP
NEXT

IOIODI3303333355555>>
A.SBl.B
CALLC
PASS.S
NEXT
PASS.Q
NEXT
PASS,.S
NEXT
PASS.Q
NEXT
ZERO
NEXT

NEXT
NEXT
NEXT

NEXT
DIXI2I233I3005055>

NEXT
NEXT

NEXT
IIIIIII2555555>>
ZERO
NEXT
LEROD
NEXT
PASS.S
NEXT
PASS.Q
> NEXT
33332333 35535355>>

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

DOIIDIDDIIIIIIIIIIIDI>—

#000
R? RAM
SELF.TEST
LIT

RAM
LIT

RAM

RAM
cn
DIN

cLcco

CLDCO

LIT DRCON
LIT HRCON

LIT RDCON

RAM

RAM

RAM

103
#0A
01
#20
102
104

#00
#06

#00

PRMSTS2
PRMSTSI
#80

PRMSTS1

A NOP TO GET THING STARTED

- INITIALIZE WHO-ARE~YOU RESPONSE

Dot pes et gt gt et gt et gt e |

CLEAR COMMAND-STATUS FLAG-0UT
CLEAR DATA FLAG-DUT
CLEAR COMMAND-STATUS COMMAND-OUT

CLEAR DATA COMMAND-DUT

PUT "STOP® COMMAND INTO DRIVE CONTROL REGISTER
PUT "A,C. ERASE™ INTD WRITE CONTROL REGISTER

PUT "TURN OFF" INTO THE READ CONTROL REGISTER

- INITIALIZE PRIMARY STATUS

1 e ot o pb g |

¢ ¢ O O
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BTI

012

013

014

015

016

017

ol8

019

0la
018
o1cC

010

O1E

O1lF

020
021
022

023

024

025

CTC ASSEMBLER

0000028070132

0B005C0420142

0140028070152

08405C0420162

0280028070172

08805C0420182

0000028070192

02805C04201A2

0040028070182
02€05C04201C2

00800280701D2

03005C04201E2

00C00280701F2

03405€0420202

0000028070212

0BC05C0420222

0100028070232

0C005C0420242

0000028070252

0C405C0420262

13-0CT-81 22322 PAGE 13

553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
.582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607

B

CTC UCODE CTCCl

PONER-UP SELECT DRIVE/TRACK #00y» MFM

RSP GF R G RLRS AR NP RRRELAPLE PSR RXAPRRAFEROGRRRRAFRARBOS LRI RAROGOEShURLE

¢« HERE T INITIALIZE ALL THE WAYS I SELECT AND DESELECT THE SELECTED DRIVE4 ¥
% TRACKy AND RECORDING DENSITY AS WELL AS INITIALIZING ALL THE POINTERS *
* TO THIS INFORMATION IN RAM. INITIALLYs I SELECT DRIVE #0, TRACK #0, MFM. #
SR EBRAN GRS RER SRS RS REAAGLREVSRORFX RN NABLEORIGSEBRBRRPSRARARhRAGO RSk hORES

PASS.S LtT Q #00

NEXT

PASS.Q RAM DRIVE

NEXT

PASS.S LIT Q f05

NEXT

PASS.Q RAM DRIVE.OP

NEXT

PASS.S LIT Q #0A

NEXT

PASS.0Q RAM DRIVE.DS

NEXT

PASS.S LIT Q #00

NEXT

PASS.Q RAM DESELECTO

NEXT

PASS.S LIT Q #01

NEXT

PASS.Q RAM DESELECT1

NEXT

PASS.S LIT Q fo2

NEXT

PASS.Q RAM DESELECT2

NEXT

PASS.S LIT Q #03

NEXT

PASS.0Q RAM DESELECT3

NEXT

PASS.S LIT Q 700

NEXT

PASS.Q RAM DESELECT

NEXT

PASS.S LIT Q 204

NEXT

PASS.Q RAM SELECT

NEXT

PASS.S LIT Q #00

NEXT

PASS.Q RAM DRV.TRK

JMPU CHEKDRIVES GO READ THE INITIAL STATE OF THE DRIVES

J 9O 9 9 9 9 9 9 9 9 9



Tl

026

027

028

029

024A

028

02¢C

020

02E

02F

030

CTC ASSEMBLER

2C003EBC70272

01003A8C71841

056F02A620292

056E02A620313

0000000620313

05004E8C702C2

1500DE86202D2

0180128C71961

2000068C726F1

1000068C726F1

0000000620262

IDLE LDOP REVIEWS STATE OF DRIVES

L0000 baRb kbt RR R URER AR ERREXQAUSHEURRRSACEESIh 2RSSO RRRE PG 4G LG RkILRD

AND AFTER THE COMPLETION OF ALL

STORE AND LOAD COMMANDSs THIS CODE IS USED TO CALL THE ROUTINE TO CHECK
THE STATE OF ALL FOUR DRIVES. WHEN DONEs THIS CODE DECIDES WHETHER OR NOT

*

]

*

IF SO0y IT SENDS THE INTERRUPT. L

IN GENERALs+ WHEN EVER THE CODE HAS BEEN DOING ANYTHING, WHEN IT*'S DONE, IT ®
THIS INCLUDES AFTER SENDING AN INTERRUPT #

*

%

SRR LR REROA NP ER AR ERRRALLOERP A QRO GR SRS SRS EPSL SR CERBLERGEREROSS LSS

B 80

8 804

PRMSTS1
NBIT?7

PRMSTS1
NBIT6

B PRMSTSO

254
8 #6
B 780

B #40

13-0C7-81 22:22 PAGE 14 CTC UCODE cTCCl
610

611 % WHEN THE IDLE LOOP DECIDES IT*S TIME,
612 *

613 =+

614 % 7O SEND AN INTERRUPT ON DRIVE CHANGE STATE.
615 #

616 % WILL REVIEW THE STATE OF THE DRIVES.
617 % ON CHANGE OF STATE OF DRIVE.

618 #*

619

620 CHEKDRIVES PASS.S LIT RF
621 NEXT

622 PASS.S LIT RE
623 CALLC CHEKEM.ALL
624

625  DIIDODIDO505333ID53>>

626 RAM

627 > NEXT

628 > RAM

629 > JMPC 1DLELOOP

630 > NOP

631 > JMPC IDLELOOP

632  IIDO3DDII3553333P5>3>>

633

634 PASS,.S LIT SADRL
635 NEXT

636

637 LIT SCR
638 NEXT

639

640 PASS.S LIT R4
641 CALLC SENDSTRING
642

643 PASS.S LIT R1
644 CALLC CLRBIT.P1
645

646 PASS.S LIT R1
647 CALLC CLRBIT.P1
648

649 NOP

650 JMPUY CHEKDRIVES

1 = INITIALIZE TIMER WHEN TO CHECK DRIVES
(EVERY 50 MILLI-SECONDS)

- INTERRUPT ON DRIVE CHANGED STATE ?
NO - GO TO IDLE LOOP !

[ B o o ]

YES = POINT IN RAM TD PRIMARY STATUS
FIRST BYTE = INTERRUPT SYSTEM W/PRIMARY STATUS
6 BYTES TO BE SENT BY SENDSTRING

GO TO SEND THE STRING TO THE PPU

PREPARE TO CLEAR BIT "DRIVE CHANGED STATE"®
DO IT IF INTERRUPT WENT SUCCESSFULLY

CLRBIT INTERRUPT ON DRIVE CHANGE STATE ENABLE

DONE SENDING THE INTERRUPT ON DRIVE CHANGE STATE
SO GO CHECK THE DRIVES AGAIN

W 9 9 9 9O 9O O ® o 9 9 9
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8Tl

031

032

033

U034

035

036

037

038

039

03A

038

03¢

CT:)SSEHBLER

0BE162A620322
0010000620343
0017026620342
0000000620363
0000020620362
00193DECC0372
0010000620343
003939CCC0392
0010000620263
0027000620303
0000000620313

00000006203C2

13-0CT-81 22:22 PAGE 15 CTC UCODE CTCCl1 IDLE LOOP t WAITING FOR INSTRUCTIONS

653 F4sxef25ep xS0 0 oo Ran R heRhehhR AR NS4S RRR LR 00NN RS RN QP Qb RSt 2aRnL 0Nk

654 * HERE IN THE IDLE LOOPy WE CLEAR DATA FLAG OUT, THUS THROWING AWAY BYTES .

655 # NOT WANTED FROM THE PPUs CHECK TD SEE IF IT'S TIME TO CHECK THE STATE *

656 ® OF THE DRIVESy CHECK COMMAND~STATUS COMMAND-INs AND LASTy JUST FOR DUCKS, &

657 % CHECK POWER FAIL WARNING. *

658 002 eddne AR aR Rk e R R R RARRREER AR APSRQRENAEIPUSISOQRPRQORRDOLNGaLRpLRnGlR

659

660 IDLELOOP RAM DRSEL DESELECT

661 NEXT NRTC IS IT TIME Ta CHECK ALL THE IDLE LOOP STUFF ?
662 ‘

663 NOP ‘

664 JMPC CHEK.PPU CFO CHECK PPU IF IT'S NOT TIME TO CHECK OTHER STUFF
665 :

666 CLRTC RTC SAYS IT*S TIME SO CLEAR IT

667 NEXT DC1 FIRST WE SEE IF WE CAN CLEAR THE HANDSHAKE
668 .

669 NOP NEXT WE'LL SEE IF IT'S TIME TO CHECK THE DRIVES
670 JMPC *42 SKIP IF WE CAN'T CLEAR THE HANDSHAKE

671

672 DIN CLEAR THE HANDSHAKE

673 NEXT AND GO SEE IF IT'S TIME TOD CHECK THE DRIVES
674

675  DO335332353055550555> )

676 > DEC.A RF RF 8 FIRSTy DECREMENT THE LS TIMER

677 > NEXT NBORROHW DID IT ROLL OVER ?

678 > NOP

679 > JMPC CHEK.PPU CFO NO : LOOK FOR COMMAND FROM PPU

680 > DEC.A RE RE 8 YES ¢ DECREMENT THE MS TIMER

681 > NEXT BORROW DID IT ROLL OVER ?

682 > NOP )

683 > JMPC CHEKDRIVES CFO YES @ CHECK THE STATE OF THE ORIVES

684  DOO5DD330335333355>>

685 ' )

686 CHEK.PPU NDP IT WASN'T TIME TO CHECK THE STATE OF THE DRIVES
687 JMPC GET1STBYTE NPFHW GO GET 1st BYTE IF COMMAND COMMAND=IN IS HERE
688

689 NOP

690 JMPC IDLELOOP LOOP ON IDLE LOOP IF NDT POWER FAIL WARNING
691

692 HAITLRESET NaP POMER FAIL WARNING WAS PRESENT

693 JMPU ® SO WAIT FOR A RESET
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030

03E

03F

040

041

042

043

044

045

046
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0C934EBC703E2

00130006203€3

0000DE2070402

2588028760412

1888028760433

0lF0028C70472

3E38028760453

00F0028C70472

0000000620503

0000000620262

13-0CT-81  22:22 PAGE 16 CTC UCODE CTCCl GET FIRST BYTE

696 L aSBAueRAEeeNAR LA QRS RRESAGEROCAROEOOABEOANIA SRR ERNENANGEARRNQEHEROERYGOSE

697 * WE HAVE SENSED COMMAND COMMAND~-IN SO TAKE THE FIRST BYTE AND DECODE ¢

698 ¢ IT. IF IT'S A STOREs TAKE 7 MORE BYTES. IF IT'S A LOAD, TAKE 3 MORE %

699 % BYTES. IF IT'S NOT A NACKy “NACK™ 1T, IF IT IS A NACK, IGNORE IT. *

700 44508000 seattdEbodSboReRbrbdoopoanbedo2 020000 URELAEREARUOCOERREA AL CGiEED

701

702  GETISTBYTE  PASS.S LIT SADRL B COMMAND POINT TO INPUT BUFFER IN RAM

703 NEXT cC1

704 ‘

705 NOP

706 JHPC * cct WAIT FOR COMMAND COMMAND-IN TO GO AWAY
707

708 PASS.S CIN SCR Q LOAD ist BYTE INTO RAM AND O FOR BCC CHECK
709 NEXT WHICH ALSO CLEARS COMMAND FLAG~OUT
710

711 S.XOR.Q LIT STORE IS IT A STORE ?

712 NEXT NZERQ

713

714 S.XOR.Q LIT LOAD IS IT A LODAD ?

715 JHPC #e2 NZERD SKIP IF NOT A STORE

716

717 PASS.S  LIT RO B 707 IT IS A STORE ¢ 7 MORE BYTES TO GET
718 JHPU GETSTRING NCFO

719

720 S.XDR.Q LIT NACK IS IT A NACK ?

721 JHPC *e2 NZERO SKIP IF NOT A LDAD

722

723 PASS.S LIT RO B %03 IT IS A LOAD : 3 MORE BYTES TO GET
724 JHPY GETSTRING NCFO

725

726 NOP

727 JNPC SENDANACK IF IT®S NOT A NACK, SEND A NACK
728

729 NOP

730 JHPY CHEKORIVES IT'S A NACK SO IGNODRE IT

© ¢ C O O O © O 9O 9V 9 9 9 9 @@ 9 @ @ 9 @ 9 &
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‘J

8Tl

u47

048

049

04A

048

04C

040

O4E

04F

CT;af%SEHBLER

0030000620473
00134C6C48492
0013000620493
0000DE23604B2
0038000CC04C2
0030000620473
3FD80287604E2
0012000620583

0012000620502

13-0C7-81 22322

733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765

PAGE 17

)

CTC UCODE CTCCl

GET COMMAND STRING

SAGOREARBESCREHAOEI RO LN PORRAD RSN RGHAAEARNRNRBSEREVERERERAAREOEAGERB LSRN RER A
* GETSTRING FETCHES FROM THE PPU THE NUMBER OF BYTES WHICH ARE INDICATED *
*# IN ROy AND CHECKS THE BCC AND DECIDES WETHER TO "ACK" OR "NACK" THE STRING. L
* THE ENTIRE FETCHED STRING BEGINS IN RAM AT LOCATION "COMMAND"™ AND IS 8 BYTES  #

% LONG IF A STOREy 4 BYTES LONG IF IT WAS A LOAD.

*

ARH GRS RARGEEABEVRREECECREPARSFAQEREREEREQRRHEB LSRR EDEAS RIS DR YGRS hS e AR S LG oS Odd

GETSTRING

GOTSTRING

NOP
JMPC

INC.A
NEXT

NOP
JMPC

S.XOR.Q
NEXT

DEC.A
NEXT

NOP
JMPC

S«X0R.0Q
NEXT

NOP
JMPC

NQe
JMPU

&

R3 SADRL
2

CIN SCR
RO RO
GETSTRING
LIT

SENDAACK
SENDANACK

NCFD
8
cCI

cCl

NZERD
NCFO

#FF
ZERO

CFI

CF1

WALIT FOR COMMAND FLAG-0UT

INCREMENT THE POINTER INTO RAM

WAIT FOR COMMAND COMMAND-IN TO GO AWAY

TAKE THE BYTE AND COMPUTE THE BCC
WHICH ALSO CLEARS COMMAND FLAG-0QUT

DECREMENT THE COUNT OF HOW MANY BYTES TO FETCH

GET MORE BYTES IF COUNT NOT EXPIRED
DOES THE BCC IN Q = #FF ?

SEND AN ACK IF BCC = RFF

SEND A NACK IF BCC'# HFF

O

o
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050 0012000620503

051 3EL0468620522

052 0032000620553

053 0010000620523

054 0000540620262

055 0013000620562

056 0013000620563

057 0012022620502

13-0CT-81 22322 PAGE 18

768

769

770

771

772

773

174
775

176
77
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801

CTC UCODE CTCCl

SEND A NACK

040 A0OR B o RLY AR RO QAL QLD ARV L O QAANEUREGAFAGORERAEAEESYERQRAGQER L A0SO S S S hEe
% THIS LITTLE ROUTINE JUST SENDS A NACK TO THE PPUy SWALLOWING AS MANY #
® BYTES AS IT HAS TO IN ORDER TO GET THAT NACK SENT. IT WILL SEND ONE L

¢ AND ONLY DNE NACK !

*

oo atbi sttt SRd R0 A AR RN A0 RSN RGANNSGERAREPONO ARSI EERARARANORORRENG RSSO OE R

SENDANACK NOP
JMPC

NEXT

DIDIIDIIIIIIIIOII5)
> NOP

> JMPC

> NOP

> JMPC
DIDIDDID2I2D3D00555>

SENDING
JMPU

BYTECOMING NOP
NEXT

NOP
JMPC

JMPU

2
LIT cout
BYTECOMING
vel

cLcco
CHEKDRIVES
®
CIN
SENDANACK

CFI

NACK
CFO

NCF1I
CFO

ccCl

CcC1

CFI

"NAIT FOR COMMAND FLAG-IN TO GO AWAY
(JUST IN CASE IT'S THERE)

SEND A NACK WHICH ASLD SETS COMMAND COMMAND-OUT

~ POLE COMMAND FLAG-IN AND FLAG-0UT TO SEE
IF THE NACK WAS TAKEN

P o)

THE NACK IS ACCEPTEDs 50 CLEAR COMMAND COMMAND-~OUT
AND GO CHECK THE DRIVES

THE PPU IS SENDING'ME SOMETHING INSTEAD

WAIT FOR COMMAND COMMAND-IN TO GD AMWAY

THROW AWAY THE BYon CLEARING COMMAND FLAG-0UT
GO TRY TO SEND A NACK AGAIN

& ABOVE IT IS POSSIBLE TO "NACK"™ A NACK - BUT ONLY ONCE !
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BTl

058

0%9

05A

058

05C

050

0SE

O5F

CT\.ESEHBLER

0012000620583
03904686205A2
00320006205F3
00100006205A3
0C8F02A620502
0000540620793

0000000620602

0000000620262

13-0CT-81 22:22 PAGE 19
804

805

806

807

808  SENDAACK NOP

809 JHPC
810

811

812 NEXT
813

BL4  DI3I333533333335503
815 > NOP

816 > JMPC
8L7 > NOP

818 > JMPC
819 DI333>3535333353>3>5>
820

821  COULD

822 NEXT
823

824

825 JMPC
826

827 NOP

828 JMPU
829

830  COULDNT NOP

831 JMPU

9

CTC UCODE CTCCl

SEND AN ACK

YR DRt A b bR o AR oA R R BR SRt bYBRR FAEEARREEARVERRUE AR RS ARSL R AR RGNS UGOERD
® THE BCC WAS OKAY SO WE SEND AN ACK TO THE PPU IF IT WILL LET US ®
oA 0L E 2o ARSS e LR AR RS RSN RR R AR SR LRRSRRES RSO HERESR RO LN SS AR AR ARNR

&

LIT cout

COULDNT

*-1

RAM

cLcco
ITSASTORE

ITSALOAD

CHEKDRIVES

CFI

CFO

NCF1
CFo

BIT?

ACK

COMMAND

WAIT FOR COMMAND FLAG-IN TO GO AMWAY
(JUST IN CASE IT'S THERE)

SEND AN ACK AND SET COMMAND COMMAND-OUT

1 = POLE COMMAND FLAG-IN AND COMMAND FLAG-QOUT
1 TO SEE 1F THE ACK WAS ACCEPTED

-

INSPECT INSTRUCTIONS FROM PPV
WAS IT A STORE OR A LDAD ?

CLEAR COMMAND COMMAND-OUT
GO TD PROCESS A STORE COMMAND

GO TO PROCESS A LDAD COMMAND

G0 CHECK THE DRIVES

O 9 9 9 9 9 @ @ 9 9 9 9
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8T1

060

061
062

063

070
071
072
073
074

075

076
077

078

CTC ASSEMBLER

0140028072681

0039002900622
0000000620706
0000000620262

0070

03804E8C70762
05004E8C70762
06804€E8C70762
08004E8C70762
01004E8C70762

09804E8C70762

2900DEB620772
0180128C71961

0000000620262

J

13-0CT-81 22322 PAGE 20 CTC UCODE CTCC1 DECODE LDAD

834 ¢4t dfdsd bt dGASSAaRERRRNRDGEERRINREACHRYBARSENETLORERSEREBN LGN G heE b eRo Rl

835 # HERE WE PROCESS THE LOAD REQUESTS. IF THE REQUEST IS NOT LEGAL OR DEFINED, ®

836 % THEN WE IGNORE IT AND RETURN TD THE IDLE LOOP. OTHERWISEs WE SEND THE ®

837 % REQUESTED STATUS USING SENDSTRING. THEN WE REVURN TO THE IDLE LOOP, ) *

838 (034 dkdUsdetdee it R SRR o he RS RSN e eGSO RRRERUOCRISNEESLNRRN0RA4ELRNNRBHAGOR

839

840 ITSALOAD PASSeS LIT Q #05 -

841 CALLC SHIFT 1 - CONDITION BIT WILL BE TRUE IF THE

842 A.SBl.Q R1 B.A 1 LOAD IS DEFINED AND LEGAL

843 NEXT BORROW -

844

845 NOP

846 INDEXC INDEXLO DO AN INDEXED JUMP IF THE LOAD IS LEGAL
847 :

848 BADLOAD NOP THE LOAD WAS NOT LEGAL SO IGNORE IT

849 JMPU CHEKDRIVES AND GO CHECK THE DRIVES

850

851 % THE JUMP TABLE MUST BEGIN AT ADDRESS #XX0

852 ORG #3410 AND R7FO

853

854

855 INDEXLO PASS.S LIT SADRL B 100 REQUEST FOR DEVICE I.D.

856 JMPU FINISHLOAD POINT TD BUFFER IN RAMy GO FILL FIRST BYTE
857

858 INDEXL1 PASS.S LIT SADRL B PRMSTSO REQUEST FOR PRIMARY STATUS

859 JMPU FINISHLDAD POINT TD BUFFER IN RAMy GO FILL FIRST BYTE
860

861 INDEXLZ PASS.S LIT SADRL B SECSTSO REQUEST FOR SECONDARY STATUS

862 JHPU FINISHLOAD POINT TO BUFFER IN RAMy, GO FILL FIRST BYTE
863

864 INDEXL3 PASS.S LIT SADRL 8 TRDSTSO REQUEST FOR TERTIARY STATUS

865 JMPU FINISHLOAD POINT TO BUFFER IN RAM, GO FILL FIRST BYTE
866

867 INDEXL4 PASS.S LIT SADRL B QPDRSTSX REQUEST FOR THE STATUS OF ALL FOUR DRIVES
868 . JMPU FINISHLOAD ' POINT TO BUFFER IN RAMy GD FILL FIRST BYTE
869

870 INDEXLS PASS.S LIT SADRL B ONTSTSO REQUEST FDOR QUINTARY STATUS

871 JHPU FINISHLDAD POINT TO BUFFER IN'RAMy GO FILL FIRST BYTE
872 :

873

874 % THAT'S THE END OF THE JUMP TABLE FOR THE DEFINED LOADS

875 % BELOW IS THE REST OF THE JOB TO SEND STATUS

876

877 ’

878 FINISHLOAD LIT SCR iAG FIRST BYTE = RESPONSE TO STATUS REQUEST
879 NEXT

880

881 PASS.S LIT R4 B #06 THERE ARE 6 BYTES TO BE SENT

882 CALLC SENDSTRING SO GO SEND THEM

883

884 NOP

885 JHPU CHEKDRIVES ALL DONE SO GO CHECK THE DRIVES

®© 0O 0O O O © O © O U 9V v 9o 9 o
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079

07A
078
07c

07D

07€
07F
080
081
082

083

084
085

086

087
088
089

08A

08B

vac

)

0CCBO2A6207A2

3FCO5C0E208D1
0800068C726F1
05E802A6207D2

0C0062A620803

0040168C707F2
12801A8C70822
0040168C70812
00801A8C70822
15005CA440832

15405CC440842

3C005C0620852
0000140E20862

0000180E22681

OCEBQ2A620882
0000024C708A3
OCEA02A6208A2

00000024408C3

0000000624E42

0000000620906

13-0C7-61 22:22 PAGE 21 CTC UCODE CTCCl DECODE STORE

888 #‘0#####‘#############ﬁ#####'########t##########t‘######t#################?#####tﬁ#

889 & THE PPU SENT A STORE COMMAND. IF THIS COMMAND INCLUDES SELECTING A NEW

890 & DRIVEs DO IT. LOAD THE 1/3 INCH DROPOUT COUNTER IN CASE IT'S NEEDED. #

891 % CLEAR OUT THE REGISTERS WHERE THE STATUS OF THIS STORE WILL BE ENCODED. ¥

892 % SELECT THE DRIVEs RECORD IT'S STATUS IN RO AND DECODE THE STOREs FLAGGING ®

893 * AN ERROR IF IT IS NOT DEFINED. *®

894 e RREEERREESAFANCARSERPRQGAARRE RS RREERBALLXABG R RO R ARG O e Ee SRR bbb brhor s

895

896 ITSASTORE * RAM SEUDD.ADDR INSPECT BIT “SELECT A NEW DRIVE 17"

897 NEXT BIT)

898 ‘ !

899 ZERD RAM 8 #FF ZERO DUT STATUS REGISTER R7 AND WRITE REPEAT FLAG
900 CALLC SEL .DRV GO SELECT THE NEW DRIVE IF TOLD TO

901 PASS.S LIT R1 8 #20 PREPARE TO CLEAR THE ERROR BIT IN PRMSTS1
902 caLLC CLRBIT.P1 GO CLAER THE ERROR BIT :

903 RAM PRMSTS?I INSPECT BIT “MFM OR GCR 12"

904 - NEXT NBITO

905 RAM DRSEL SELECT SELECT THE SELECTED DRIVE

906 JMPC MFM.3IN

907

908  D>O333335335553355555>

909 D>GCR.3IN PASS.S LIT R5 B #01 LOAD MS 1/3 INCH GCR GAP SIZE

910 > NEXT

911 > PASS.S LIT R6 B R4A LOAD LS 1/3 INCH GCR GAP SIZE

9212 > JMPU INTO.RAM

913 DOMFM.3IN PASS.S LIT RS B #01 LOAD MS 1/3 INCH MFM GAP SIZE

914 > NEXT i

915 > PASS.S LIT R6 '8 802 LOAD LS 1/3 INCH MFM GAP SIZE

916 > JNPU INTO.RAN )

917 D>INTOD.RAM PASS.A = R5 RAM MSTHIRDIN. LOAD THE GAP SIZE COUNTER INTO RAM'

918 > NEXT

919 > PASS.A R6 RAM LSTHIRDIN. LOAD THE GAP SIZE COUNTER INTO RAM

920 > NEXT :

Q21 DIDD3535D305555505>5>

922 > ZERO RAM #F0 ZEROD OUT THE ERASE FLAG IN RAM'S #FO

923 > NEXT

924 > ZERO RS B CONTINUE TO ZERO OUT THE STATUS

925 > NEXT

926 > LERD R6 8 CONTINUE TO ZERO OUT THE STATUS

927 > CALLC SHIFT GO PREPARE Rl TO DO AN INDEXED DECODE OF THE COMMAND
928  DXD0DD53335350553>>> )

929 > RAM SEUDO.ADDR INSPECT BIT "SELECT DRIVE®™ TO CHECK IF LEGAL DRIVE
930 > NEXT NBIT3 ’

931 > PASS,.S DRSTS RO B LOAD THE SELECTED DRIVE'S STATUS INTO RO
932 > JMPC b+2 SKIP IF WE DIDN'T SELECT A NEW DRIVE

933 > RAM SEUDD.ADDR INSPECT BIT “DRIVE NUMBER > #3*%

934 > NEXT NBIT2

935 > PASS.A R1 PUT INDEXING INFORMATION IN Rl ON D-BUS
936 > IMPC *42 SKIP IF DRIVE NUMBER WAS LEGAL

937 OODDIDODI3355355555%

938 :

939 NaOP THE DRIVE NUMBER TO BE SELECTED WAS ILLEGAL
940 JMPU ERROR. 1 SD GO FLAG THE ERROR

941

942 NOP IT'S OKAY SO FAR S50 DO INDEXED STORE COMMAND DECODE
943 INDEXC INDEXSO

O 9 9 @ 9O 9@ 9 @ 9 9
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090

. 091

092

093

094

095

096

097

098

099

09A

9B

09cC

CTC ASSEMBLER

0090
0BC062A620000
00000006209C2
00000006209C2
0640028070982
0D1802A070892
0580028101592
05800281D0ED2

05800281D15A2

0DD902A568992
ODECO2A6209C3
0DC002A620A06
00000006é0806
0000000624€E52

00AO

)

13-0CT-81 22322 PAGE 22 CTC UCODE CTCCl DECODE STORE

945 (X33 I3RS I Rt R iR e it it i e s s e iyl ey sy

946 * HERE THE PSEUDO ADDRESS OF THE STORE COMMAND 1S DECODED. SOME STORES *

947 * ARE ILLEGAL, SOME ARE DONE QUICKLY AND EFFICIENTLY. OTHERS REQUIRE *

948 * FURTHER DECODING YET .

949 25000 b0ea bbb bb i b 00X ARt a b bd SRR RGOSR URA AR R kS RIROE ARG bRthbogshEn

950 : :

951 ¢ THE INDEX TABLE MUST BEGIN AT ADDRESS #XXO

952 ORG #4210 AND #7FO

953

954  INDEXSO RAM DRSEL DESELECT 00 A HARD RESET

955 RESETU SO DESELECT DRIVE AND DO THE RESET"
956 :
957  INDEXSL NOP NOT DEFINED

958 JNPU BADSTORE

959

960  INDEXS2 NDP NOT DEFINED

961 JNPU BADS TORE

962

963  INDEXS3 PASS.S LIT Q 219 A STORE WITH NO ASSOCIATED DATA

964 JHPU MORE . DECODE SO NOTE THERE ARE #19 SUCH STORES DEFINED
965 ‘
966  INDEXS4 PASS.S  RAM Q OPERANDL READ '

967 JHPU READ . HHAT ZERD SO BEGIN DECODE OF ‘READ WHAT ?

968 :

969  INDEXS5 S.IOR.A LIT RO 0 06 WRITE DATA

970 JMPU WRITE.DATA

971 :

972  INDEXS6 S.IOR.A LIT RO Q 16 HRITE A.C ERASE GAP

973 JNPU WRITE.GAP :

974 )

975  INDEXS7 SeIDR.A LIT RO Q 016 DIAGNOSTIC WRITE DATA REPEAT

976 JMpPU WRITE.RPT

977

978

979

980 * HERE IS THE FURTHER DECODE OF THE COMMANDS WITH ND ASSOCIATED DATA

981

982  MORE.DECODE S$.5UB.O RAM OPERAND4 IS STORE COMMAND NUMBER 19 OR MORE ?
983 NEXT NBORROW IF SO, ITS AN ILLEGAL STORE '
984 '
985 . RAM OPERAND4 PUT THE INDEXING INFORMATION ON D-BUS
986 JMPC BADS TORE NBIT4 AND DECIDE WHICH TABLE TO INDEX INTO
987

988 RAM OPERAND4 PUT INDEXING INFORMATION ON D=BUS
989 INDEXC 00 INDEX INTO THE O°*th TABLE

990

9291 NOP

992 INDEXC 10 _INDEX INTO THE 1'th TABLE

993

994  BADSTORE NOP THE STORE COMMAND WAS NOT ONE OF THE DEFINED ONES
995 JNPU ERROR. 2

996

997 @ AGAIN, THE TABLE ON THE NEXT PAGE MUST BEGIN AT ADDRESS #XXO

998 ORG #+410 AND #7F0

J
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0A0 0000000621782
0Al 17C0028100DB2
0A2 17C00281D0E52
0A3 17C00281D0DB2
VA4 07400281D1042
0A5 05€00281D10A2
0A6 0740028101102
UA7 05C00281D1182
0A8 0000000620072
0A9 0000000620092
0AA 00000006209C2
0AB 00000006209C2
0AC 0000028070C82
0AD 0200028070C82
UAE 00000006209C2
0AF 00000006209C2
080 0000028070CS52
081 0400028070C52
082 0800028070C52
0B3 0C00028070C52
084 0000000624E62
085 0000000624E62
086 0000000624E62
087 0000000624E62

088 05800281D1202

13-0CT=-81 22:22 PAGE 23 CTC UCODE CTCCl1 DECODE STORE

1000 ##ﬂ####t####t#####t#######t#######t##############t#####t### #tt#t#####t##'#ﬁ#t#####
1001 * MORE DECODE OF STORE COMMANDS &
1002 233000kt ok o0 AR RRR S S A AR R AR RER0 Q00 R OAARANORORELO SRR GORBORGORLRASRERAR
1003

1004 0o NOP NOP

1005 JMPU UPDATE.STS

1006 01 S.I0OR.A LIT RO Q #5F CYCLE TAPE ONCE. STOP AT AOT

1007 . JHPU CYCLE.FOR

1008 02 SJIOR.A LIT RO Q #5F REWIND TAPE TO BOT

1009 JHPU REWIND - ‘

1010 03 S.I0OR.A LIT - RO Q BSF FAST FORWARD TAPE TO EOT

1011 . © JNPU FAST.FOR

1012 04 S.I0R.A LIT RO Q 21D SEARCH FOR A FILE MARK REVERSE
1013 JMPU SRCH.FMREY

1014 05 S.IOR.,A LIT RO Q 17 SEARCH FOR A FILE MARK FORWARD
1015 JMPU SRCH.FMFOR )

1016 06 S.IDR.A LIT RO Q #1D SKIP OVER A RECURD REVERSE

1017 JMPU SKIPLREV

1018 07 S.I0R.A LIT RO Q 2817 SKIP OVER A RECORD FURHARD

1019 JMPU SKIP.FOR

1020 08 NOP DISABLE INTERRUPT ON DRIVE CHANGED STATE
1021 JMPU DISJINT

1022 g9 NOP ENABLE INTERRUPT ON DRIVE CHANGED STATE
1023 JMPU ENJINT

1024 0A NOP NOT DEFINED

1025 JMPU BADSTORE

1026 o8 NOP NOT DEFINED

1027 JMPU BADSTORE .

1028 oc PASS.S LIT [+ #00 SELECT MFM RECORDING DENSITY

1029 JHuPU SEL.DEN

1030 oo PASS.S LIT Q #08 SELECT GCR RECORDING DENSITY

1031 JHPU SEL.DEN

1032 OE NoP NOT DEFINED

1033 JMPU B8ADSTORE

1034 OF NOP NOT OEFINED

1035 JMPU BADSTORE

1036 10 PASS.S LIT Q #00 SELECT TRACK #00

1037 JNPU SEL.TRK

1038 11 PASS.S LIT Q 710 SELECT TRACK #01

1039 JMPU SEL.TRK

1040 12 PASS.S LIT Q #20 SELECT TRACK #02

1041 JMPU SEL.TRK

1042 i3 PASS5.S LIT Q 430 SELECT TRACK #03

1043 JMPU SEL.TRK .

1044 14 NOP . TRACK NUMBER #4 DOESN'T EXIST YET
1045 JMPU ERROR.3

1046 15 NOP TRACK NUMBER #5 DOESN'T EXIST YET
1047 JMPU ERROR,. 3

1048 16 NOP TRACK NUMBER #6 DOESN'T EXIST YET
1049 JMPU ERROR. 3

1050 17 NOP TRACK NUMBER #7 DOESN'T EXIST YET
1051 JMPU ERROR.3

1052 18 S.IOR.A LIT RO 0 #16 WRITE A FILE MARK

1053 JMPU WRITE.FM

O O 9 9 9 9 9 9 9 9 e 9 9
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0B9 1018028761263

0BA 2018028761313

0BB 05E802A621393

OBC 0000000624E52

13-0CT-81 22:22 PAGE 24 CcTC UCODE CTCCl1 DECODE STORE

1055 $0s0dbditdbedbdtssdseadd bbb dbddtd RSt tber0000RARORERSRbOadStdRe oot bRt ddd

1056 % AND THE LAST LITTLE BIT OF DECODE OF THE STORE COMMANDS *

1057 #8362 00 88 Ga0dd ot N 004 0ARRR R0 RSSR R RGeRAERLRENRLRRORERRKAERIUGRETkAGTLE

1058 )

1059 READ o« WHAT S«X0R.Q LIT : 40 IS THIS A REQUEST FOR ERROR CORRECTING DATA ?
1060 JMPC READ.TAPE ZERQ THIS IS A NORMAL READ OFF THE TAPE"

1061 .

1062 S.XO0R.Q LIT ) #80 IS THIS A READ WITH A CRAMMED BYTE COUNT ?
1063 N JMPC SEND.XOR ZERD THIS IS A REQUEST FOR ERROR CORRECTING DATA
1064 : ’

1065 RAM PRMSTS3 IF CRAMMED BYTE COUNTs IS IT GCR DENSITY ?
1066 JMPC CRAM.BC NBITO IT'S A CRAMMED BYTE COUNT

1067

1068 NOP IT WAS NONE OF THE ABOVE SO IT'S AN ERROR
1069 JMPU ERROR. 2 IT*S AN ILLEGAL STORE )

1070

1071

1072 .

1073 0443882240500 0 2200020 A RS AR CAED O R RO RS AEBABERER SRV R RN SRR SRSk SoS S bbb bbe

1074 * THAT'S THE END OF THE DECODE OF THE STORE COMMANDS. NOW ON TO EXECUTE *

1075 ¢ THE DECODED STORE COMMANDS &

1076 Sosbdddsddbodb iR S0 505X RR0R R KR YRR SREOR AR EQNANRAEAREASRRR AR e RRbO b bhiddd

© O ©C O O 0 © O O 9 VU 9 9 2 9 9 o o @ 9 @ o

e A |t T et AR 14 Ve e e oA eg,




8TI1

08D
0BE
0BF
0Co
oc1
0c2
0c3

0C4

0C5
(V1)
0cC?
0ce
0C9
0CA
0oCs

occC

CTL‘?SSEHBLER

OCCAQAAC70BE2
00COOABE5000A
08005C4440C02
01400A8C50C12
0B405C4440C22
01400A8C50C32
0B805C4440C42

00004C4C40CD2

0BB04EACT0C62
00008AAC70CT72
23C00ABES0CB2
0BBO4EAC70C92
00008AACT70CA2
3DCOOABES0CB2
0000DC4580CD1

0000000621782

S

CTC UCODE CTCC1

13-0CT-81 22322 PAGE 25 SELECT DRIVE-TRACK~DENSITY

1079 e ie@SobdddooddRebsdRo oo N AR RERARRSRERREGRRURRS OO SR RN DA E SRS ABREG Rk

1080 & HERE ARE THE ROUTINES WHICH SELECT DRIVESs TRACKSy AND RECORDING DENSITY. ®

1081 % THEY ALL CALL SEL.DRTKDN ON THE NEXT PAGE WHICH REALLY DOES THE WORK. *

1082 ki sdd e @Rttt bd bkl a bR RS RS o db e R Rt bR Qb erR R0 e ds iR kbbbl RdibhnE

1083

1084 SEL.DRY PASS.S RAM R2 8 SEUDO.ADDR PUT WHICH DRIVE TO SELECT IN R2

1085 NEXT BIT2 AND CHECK IF THIS DRIVE NUMBER EXISTS
1086 - ’
1087 S<AND.A LIT R2 B #03 MASK AWAY UNWANTED BITS

1088 RETURNC . : RETURN IF DRIVE NUMBER IS ILLEGAL
1089 )
1090 PASS.A R2 RAM DRIVE STORE SELECTED DRIVE NUMBER IN ®“DRIVEY"
1091 NEXT .

1092

1093 S.ADD.A LIT R2 B #05 ADVANCE DRIVE TOD POINT TO OPDRSTS(dd)
1094 NEXT

1095

1096 PASS.A R2 RAM DRIVE.OP LOAD DRIVE.OP

1097 NEXT

1098

1099 S.ADD.A LIT R2 ] #05 ADVANCE DRIVE.OP TO POINT TO DRIVE.DS
1100 NEXT

1101

1102 PASS.A R2 RAM DRIVE.DS LOAD DRIVE.DS

1103 NEXT

1104

1105 PASS. A R2 SADRL B8 POINT INTD RAM AT THE APROPRIATE *“DESELECTX"™
1106 JMPU SEL.DRTKDN THE RETURN IS5 IN SEL.DRTKON

1107

1108

1109

1110 .

1111 .

1112 SEL . TRK PASS.S RAM SADRL 8 DRIVE.DS POINT TO SELECTED ORIVE'S DESELECT 'COMMAND
1113 NEXT

1114

1115 PASS.S SCR R2 B LOAD APPROPRIATE "DESELECTX®™ INTO R2
1116 NEXT

1117

11138 SeAND.A LIT R2 B #8F MASK OUT OLD TRACK NUMBER. NEW ONE IS IN Q
1119 JMPU FINISH.SEL GO FINISH THIS TRACK SELECT

1120

1121 SEL.DEN PASS.S RAM SADRL B DRIVE.DS POINT TO APPROPRIATE "DESELECTX"
1122 NEXT ’

1123

1124 PASS.S SCR R2 B LOAD APPRDPRIATE "DESELECTX"™ INTO R2
1125 NEXT

1126

1127 S.AND.A LIT R2 B BF7 MASK AWAY OLD DENSITY. NEW ONE IS IN Q
1128 JMPU FINISHGSEL

1129

1130 FINISH,.SEL A.IDR.Q R2 SCR LOAD NEW "DESELECTX™ INTO RAM

1131 CALLC SEL.DRTKDN GO UPDATE REST OF RAM LOCATIONS

1132

1133 NOP

1134 JMPU UPDATE.STS GO UPDATE THE PRIMARY STATUS

O 9 9 9 9 O @ @ 9 9
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0CD

0CE

OCF

900

001

0D2

0D3

0D4

oD5
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CTC ASSEMBLER

00008AAC70CEZ

0BCO05C4440CF2

01000A8DD0D02

0C005C4040D12

1C000A9650D22

0000085440032

00€0028260D42

0C405C4580052

0BCB62A62273C

0040068C72757

13-0CT-81 22222 PAGE 26 CTC UCODE cTcCl SELECT DRIVE-TRACK-DENSITY

1136 440sdidkdsobbdt0in o tg OO 0RRSX R0 bod NS0t dbR2GoaOCkRsddbtddbdtiR0soRshdtRdd

1137 ¢ THIS ROUTINE IS ENTERED WITH THE RAM POINTER POINTING TO THE DESELECTX - %

1138 % COMMAND FOR THE SELECTED DRIVE. IT TAKES THE INFORMATION ABOUT SELECTED %

1139 # DRIVE, TRACK AND RECORDING DENSITY STORED IN DESELECTX AND UPDATES ALL *

1140 ¢ THE OTHER RECORDS AND WAYS THAT THIS INFORMATION IS STORED. *

1141 #5340 stdd ks oo bbo2 0o do a0 e e 000 d 0RO R0 R ORRQAA LR QSRR R0SESehohedddbsdoddd

1142

1143 SEL «DRTKDN PASS.S SCR R2 8 LOAD DESELECT COMMAND INTO R2

1144 NEXT

1145

1146 PASS.A R2 RAM DESELECT STORE THIS DESELECTX COMHAND IN DESELECT
1147 NEXT i
1148

1149 S.IOR.A LIT R2 B 04 SET BIT “SELECT"®

1150 NEXT -

1151

1152 PASS.A R2 RAM Q SELECT AND LOAD THE SELECT COMMAND

1153 NEXT

1154

1155 S.AND.A LIT R2 BR #70 ISOLATE TRACK BITS AND SHIFT RIGHT ONCE
1156 NEXT

1157

1158 PASS.A R2 R2 BR SHIFT RIGHT ONCE MORE

1159 NEXT '

1160

1161 S.AND.Q LIT Q #03 ISOLATE SELECTED DRIVE BITS

1162 NEXT

1163 .

1164 A.IOR.0 R2 RAM DRV, TRK LOAD SELECTED DRIVE AND TRACK NUMBER
1165 NEXT

1166

1167 RAN DRSEL DESELECT DESELECT THE SELECTED DRIVE AND TRACK NUMBERS
1168 Lo2 CLRBIT.P3 BIT3 IS THE DENSITY MFM OR GCR ?

1169 )

1170 PASS.S LIT R1 B #01 GET READY TO SET OR CLEAR DENSITY BIT
1171 JMPZJ SETBIT.P3 THE RETURN IS AT THE END OF SET OR CLEAR BIT
1172

1173

1174 # DESELECTX = OtttDOdd : X = Oy152y OR 3. dd = Osly2y or 3, ttt = SELECTED TRACK

1175 ¢ DESELECT = OtttDOdd 31 dd = SELECTED DRIVE., D = DENSITY. ttt = SELECTED TRACK

1176 % SELECT = OtttDldd :

1177 * DRV.TRK = 000tttdd

1178 * DRIVE = 000000dd

1179 % DRIVE.O? = 000000dd + #5 TO POINT TO BUFFER FOR OPERATING SYSTEM'S DRIVE STATUS'ES

1180 % DRIVE.DS = 000000dd + #A TO POINT TO BUFFER OF DESELECT COMMANDS

@€ 0O O C 0O O 0 © O 9 O 9 9 @ 9 9 o 9 o @ 9 o
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007 1000068C726F1

0D8 0000000621782

0D9 1000068C72711

0DA 0000000621782

13-0CT-81 22:22 PAGE 27 CTC UCODE CTCCl DISABLE / ENABLE INTERUPT ON DRIVE CHANGE STATE

1183 44t oo 0o p0 e k0 R 2L b R b hRL PRS00 R0 RRSE A Roeoo0ka kRO aRRNba ROk d

1184 * HERE ARE THE QUICKIE ROUTINES TO ENABLE AND DISABLE THE INTERRUPT ON

1185 +# DRIVE CHANGED STATE. NOTE THAT IF YOU ENABLE THE INTERRUPT ON DRIVE %

1186 & CHANGE STATE WHILE REQUESTING AN INTERRUPT ON COMPLETION, WHEN THAT ¥

1187 # INTERRUPT ON COMPLETION IS SENT. THE ENABLE INTERUPT ON DRIVE CHANGE &

1188 #* STATE WILL BE CLEAREDy RENDERING THE WHOLE STORE USELESS. &
*

1189 #5243k d a0 0 0Rbe st bbbk bR s R 0bR R b aRaeR L dRetA0 R ERES KR RORABERE P00 RRHGEN0%
1190

1191 DISINT PASS.S LIT R1 B 150 PREPARE TO CLEAR THE BIT "ENABLE INTERRUPT®
1192 CALLC CLRBIT.P1 ON DRIVE CHANGED STATE™ AND GO DO IT.
1193 :

1194 NOP IT*S DONE

1195 JMPU UPDATE.STS

1196

1197

1198 ‘

1199 ENs INT PASS.S LIT R1 B #40 PREPARE TO SET THE BIT "ENABLE INTERRUPT"
1200 CALLC SETBIT.PL1 ON DRIVE CHANGED STATE"™ AND GO DO IT,
1201

1202 NOP IT*S DONE.

1203 JMPU UPDATE.STS

O 9 9 9 9 9 9 9 9O 9 9 9
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3FF80287600C2
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1206

1207

1208

1209

1210

1211

1212

1213
1214
1215

1216
1217

1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243

22222

PAGE 28

CTC UCODE CTCCL

CYCLE / FAST FORKARD

SHEEEACEOOERGINRIRBERRERANAEANKAEAR AP GEGAIN AR ORBOCAROUGHRRGREA ORI HAGASFTURIBEO SO0
BELOW IS THE CODE WHICH CALLS ROUTINES TO MOVE THE TAPE TO EOT.
IT FIRST BACKS UP 24 INCHES

& %
# IF THE TAPE POSITION IS NOT KNOHKN, *
% TO SEE IF IT IS NEAR A MARKING HOLE. THIS ROUITNE WORKS FOR BOTH *
* FAST FORHARD AND CYCLE TAPE ONCE. *
] *
& &

DONE.

IF CYCLEs IT CALLS THE REWIND WHEN

AR Bee bR r LSRR AR AR NLARGRNINSRGORARERRSRR AR RN R AT RS AL 0SR20 LNGEGEDESS

CYCLE.FOR
FAST.FOR

S.XOR.Q LIT

NEXT

NOP

JMPC ERROR. 4

PASS.A RO

NEXT

NOP

CALLC REV.24.IN

PASS.A R?7

NEXT

PASS.S LIT RB

CALLC FOR. 700FT
RAM

NEXT

NOP

JMPC CYCLE.REV

S«.AND.A LIT R7
CALLC ERRORBITL

Se«IOR.A LIT R7
JMPU UPDATE.STS

#FF
NZERO

NBIT6

ZERD

8 %08

OPERAND4
NBIT1

o m1F
NEVER

B 220

CHECK IF DRIVE IS SELECTABLE AND READY

ERROR IF DRIVE IS NOT READY OR SELECTABLE
INSPECT STATUS - IS TAPE POSITION KNOWN ?
GO REVERSE 24 INCHES

IF TAPE POSITION NOT KNOWN

INSPECT R7 TO SEE IF AN OFFLINE ERROR OCCURED
CALL "LOOK FOR EOT™ ONLY IF NO ERROR OCCURRED

MASK = LOOK FOR EOT
CALL THE ROUTINE TO FIND EOT WHILE TIMING 700 FEET

INSPECT BIT IS THIS A CYCLE OR A FAST FORWARD

IT WAS A CYCLE-ONCE

LOAD THE ERROR (IF ANY) INTO Q
AND SEE IF THE ERROR BIT NEEDS TD BE SET

FLAG "TAPE MOVEMENT FORWARD"
CUZ IT WAS A FAST FORWARD

@ A_(D N‘CD ©C ©C O O 0 © 9O v 9 @ 9 @ @ @ @ o o o o
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OE7
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OE9
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OEB

OEC
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3FFB028760E62
0000000624E73
002E000440E82
0000000621F21
001800E440EA2
00802E8C71FD1
07E01EB8252151

10001€8D0D1782

13-0C7-81 22:22 PAGE 29

1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274

s

CTC UCODE CTCCl

CYCLE /7 REWIND

2SR HABEBRBRSTURSLEERRANRERBREEHE SR SRR RS04 SRS 0RO AEDRORRIR Qe G hEboARS LS GRS DR
* THIS CODE DOES A REWIND TO BOT.
% THEN THIS WILL FIRST DO A MOVE FORWARD 24 INCHES TO LOOK FOR A MARKING HOLE. %

* ALSOy THE CYCLE REYERSE USES SOME OF THIS CODE.

IF THE TAPE POSTION IS NOT KNOWN INITIALLY, *

%

CEEEBRESRRELER A SERERLESRDRERBESRAEREEERREREEB AL ERRRERERRE BN ARRERR SRS R SRR 4B RS R ES

REWIND S+X0R.Q
NEXT

NOP
JMPC

PASS.A
NEXT

NOP
CALLC

CYCLESREY PASS.A
NEXT

PASS.S
CALLC

S<AND.A
CALLC

S«IDR.A
JMPU

LIT

ERROR. 4

RO

FOR.24.IN
R7

LIT RB
REV.700FT

LIT R7
ERRORBITL

LIT R7
UPDATE.STS

8FF
NZERO

NBIT6

ZERD
B #02
Q #1F
NEVER

B #40

CONFIRM DRIVE IS SELECTABLE AND READY

ORIVE ISN'T SELECTABLE AND READY

INSPECT BIT “IS TAPE POSITION KNOWN 2"

LOOK FOR MARKING HOLE IF POSITION NOT KNOWN

INSPECT R7 TO SEE IF AN OFFLINE ERROR OCCURED
CALL "LOOK FOR BOT™ ONLY IF NO ERROR OCCURRED

MASK = LOOK FOR BOT
TIME 700 FEET WHILE LOOKING FOR BOT

LOAD THE ERROR (IF ANY) INTO Q@
AND SEE IF THE ERROR BIT NEEDS TD BE SET

FLAG “TAPE MOTION REVERSE"
GO UPDATE STATUS AND INTERRUPT ON CDHPLETIUN

O O 9 9 9 9 9 9 9 9 9 9 o
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QED

OEE

OEF

0F0

OF1

OF2

OoF3

0F 4

3FFB8028760EE2

0000000624E73

0DAF024620F02

09001ABC70F53

02002EB8C71FEL

0000000620F32

07€E0LEB252151

0000000621782

13-0CT7-81

1277
1278
1279
1280
1281
1282

1283

1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315

22:22

PAGE 30

CTC UCODE CTCCl

HRITE A.C. ERASE GAP

ERea R Ao e R RRS oo R kRS0 G ERAASRG RN GRGGER SRS A0S QLR RO GEERBANONGEOANGGOGAtR

IT HAS TWO MODES OF OPERATIONy; DEPENDING ON HOW
IF THE INCH-TO~ERASE COUNT 1S

FLAGGING AN ERROR ON OFFLINE

IS REQUESTED OPERATION LEGAL ?

NO - RECORD THE ERRDOR

INSPECT MS INCH COUNT TO CHECK IT*S SIZE

SET BITS “THIS OPERATION IS A WRITE FORWARDY

JUMP TO ERASE INCHESs ELSE ERASE TO EOT.

MASK = LODK FDR EOT
TIME 700 FEET WHILE ERASING TD EOT

WALT OUT THE CONDITION BIT
LOAD ERRORS (IF ANY) INTO Q

AND SEE IF THE ERROR BIT NEEDS TO BE SET

THIS ERASE IS FINISHED

¢ THIS ROUTINE ERASES TAPE. P
% MANY INCHES OF TAPE IT IS TOLD TO ERASE. *
® GREATER THAN #7FFF (32767 BASE 10s 2730 FEET, APPROX 172 MILE)s THEN IT *
¢ WILL ERASE TO EOT, FLAGGING AN ERROR ON A 600 FOOT TIMEOUT OR OFFLINE. 2
# IF THE INCH-TO-ERASE COOUNT IS EQUAL TO OR LEES THAN #7FFFs THEN IT WILL *
% ATTEMPT TD ERASE THAT MANY INCHES OF TAPE, *
* A 600 FOOT TIMEOUT, OR IF EOT IS FOUND. *
P L R L R e T T i R LTI
HRITE.GAP S<XOR.Q LIT #FF
) NEXT NZERO
NOP
JMPC ERROR. 4
RAM OPERAND3
NEXT NBIT7
PASS.S LIT R6 8 #24
JNPC ERASE.SOME
ERASE.ALL PASS.S LIT RB B #08
CALLC ERASE+700FT
DONE.ERASE  NOP
NEXT
S.AND.A LIT R7 Q #1F
CALLC ERRORBITL NEVER
NOP
INPY UPDATE.STS

SO UPDATE THE STATUS

C C O 0 O © O 9 9 9 9 9 9 @ @ 9 9 9 o o
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OFS

OF6

OF7

OF8

OF9

OFA

OF8

DFC

OFD

OFE

OFF

100

101

102

103

)

0DD902A570F62
0D8032AC70F93
0039318CCOFB2
0000000620F23
0000000623581
003B00E 440FB2
002A000440F23

0000000620FF3

00403A8C7201C
0D803EBC71012
01003A8C7201C

05803E8C71012

ODCO036AD720F1
06002EBC71FB5

0000000620F22

13-0CT-81 22:22 PAGE
1317

1318

1319

1320

1321

1322

1323

1324

1325 ERASE.SOME DEC.S
1326 NEXT
1327

1328 PASS.S
1329 JMPC
1330

1331 DEC.A
1332 NEXT
1333

1334 NOP
1335 JMPC
1336

1337 START.ERASE NOP
1338 CALLC
1339

1340 PASS.A
1341 NEXT
1342

1343 PASS.A
1344 JMPC
1345

1346 NOP
1347 JHMPC
1348

1349 . 355535555535 5355535>
1350 >AFTER.LP PASS.S
1351 > LDZ
1352 >

1353 > PASS.S
1354 > JMPU
1365 >

1356 >BEFORE.LP PASS5,.S
1357 > LDz
1358 >

1359 >~ PASS.S
1360 > JMPU
1361 D333333355335553555>
1362

1363 FUNNY « INCH DEC.S
1364 CALLC
1365

1366 PASS,.S
1367 CALLZY
1368

1369 NOP
1370 JMPU

)

CTC ucopeE cTcCl

WRITE A.C. ERASE GAP

4005000t kSRR R Rt b Moo oAU RRd S bobOtNoS ARG ORHR R R0 RReReEe S kAR aR s A0 RbdR
# THIS PART OF THE ERASE GAP ROUTINE HANDLES ALL THE DETAILS OF ERASING A"
* PARTICULAR NUMBER OF INCHES OF TAPE. SOME OF THESE DIFFICULTIES ARE

® ERASE BEGAN BEFORE THE LOAD POINTs AND ACCOUNTING FOR THE DISTANCE BETHWEEN

¢ THE WRITE AND ERASE HEADS WHEN PASSING THE LOAD POINT,

*

*

¢ CONSIDERING THE START AND STOP DISTANCESy ERASING AN EXTRA INCH IF THIS' ®
*

*

*

RO XEVORNRRBYPAASE AL RLRBPPEDURIGARESRDEEE0EE R SRS ShI S SRS E SR AP AueS0Rk

RAM

RAM RC
START.ERASE
RC RC

DONE.ERASE

ERASE.2.LP

R7

RO
DONE .ERASE

BEFORE.LP

LIT RE

.LOOP.700

LIT RF
FUNNY . INCH

LIT RE
LOOP.700

LIT RF

FUNNY. INCH
RAM RD

LOOP.1,IN

LIT RB

OFFLINE

DONE .ERASE

. OPERAND4
NBORROW

B OPERAND3

[

BORROW
NZERD
NBIT2

8 %01
8 #36
8 804
8 #16

B OPERAND4

B Bl8

DECREMENT LS INCH COUNT TO CHECK FOR BORROW

LOAD THE MS INCH COUNT INTO RC
START ERASE IF INCH COUNT > R0O000

DECREMENT MS COUNT SINCE LS COUNT WILL ROLL OVER

JUMP IF

TIME TO

INCH COUNT = #0000
ERASE TO THE LOAD POINT.

IS PASSEDy THIS ONLY ERASES 20ms (START-UP TIME)

INSPECT

INSPECT

R? FOR ERRDRS

ORIGINAL DRSTS : WHERE WAS THE LOAD POINT ?

ERASE DONE IF ERROR DETECTED ABOVE

HOW WE TIME THE FIRST INCH DEPENDS ON WHICH SIDE
OF THE LOAD POINT THIS ERASE STARTED AT.

LOAD MS
PREPARE

LOAD LS
G0 TIME

LOAD MS
PREPARE

LOAD LS
G0 TIME

+»3885 INCH CUUNT
TO USE LDOP.700 TO COUNT THE INCHES

«3885 INCH COUNT
OUT THIS ONE FUNNY INCH

1.308 INCH COUNT
TO USE LOOP.700 TO COUNT THE INCHES

1.308 INCH COUNT
OUT THIS ONE FUNNY INCH

DECREMENT AND LOAD LS INCH COUNT, USE ONE SPECIAL
INCH TIME TO ALLOW FOR START/STOP DISTANCES ETC,.

MASK = COUNT THE INCHES OUT ‘
IF ERRORy ELSE TO LDOP.700 TG TIME THE INCHES

AS MuCH

TAPE 1S ERASED AS WILL BE DONE

SO GO ARRANGE THE SATUS'ES

IF THE LOAD POINT

O O O 9 9 9 @ O o 9 > o
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104
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106

107

108

109
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IFFB028761052

0000000624E73

02001A8C73581

07E01E8252241

0000000622401

0000000621782

13-0C7-81 22322 PAGE 32 CTC UCDDE CTCC1 SEARCH FOR FILE MARK REVERSE

1373 455205 4dd 2400080000000 R Qb 0oR o b0t 0o RN ea RS0 RS 0d2 0L 00 R0L0RRRR0ERQR RG0Sk

1374 # SEARCH BACKWARDS FOR A FILE MARK . : *
1375 A0k RaGe a0 aR oAt St s e s R bRttt ettt RO et Rte R R AR aRbSRtRtRRbatRe O

1376

1377 SRCH.FMREY SeXOR.Q LIT 4FF CONTINUE CHECKING IF TAPE MOTIDN IS LEGAL
1378 NEXT NZERO
1379
1380 NOP
1381 JMPC ERROR. 4 ERROR IF TAPE MOTION IS NOT LEGAL
" 1382
1383 PASS.S LIT R6 8 #08 LOAD INSTRUCTIONS TO READ AND WRITE ROUTINES
1384 CALLC REVERSE GO START THE TAPE AND BEGIN SEARCH
1385
1386 S+AND.A LIT R7 Q #1F LDAD THE ERROR (IF ANY) INTO Q
1387 CALLC ERRORBIT3 NEVER SET THE ERROR BIT IF AN ERROR OCCURRED
1388
1389 Na?P
1390 CALLC CHKOFFLINE2 CHECK FOR OFFLINE OR BOT
1391
1392 NOP THE SEARCH IS FINISHED
1393 JNPY UPDATE.STS SO GO REPORT WHAT WAS FOUND

© O O O O O © © 9 9 9 9 & 9 @ 9 @ @ o 9 ©
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10A 3FFB8028761082
108 0000000624E73
10C 03001A8BC73571
100 O7EO01E8252241
10E 0000000622401

10F 0000000621782

13-0CT-81 22322

1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416

PAGE " 33 CTC UCODE CTCCl

SEARCH FOR FILE MARK FORWARD

SRR AR ARERDRORENORERANESERAGLRPREELERREACOSRARASLR PR Sb S MG SR RS SGALE AL RORER

* SEARCH FORWARDS FOR A FILE MARK

&

(5S040 GO E SRR LRREE RO RRE0RRLR SO AR ALERAARRERS QLSRR AL S A RN ERS RGN GETERE SRS Y

SRCH.FMFOR

S«XOR.Q LIT
NEXT

NOP
JMPC ERROR. 4

PASS.S LIT R6
CALLC FORWARD

S.AND.A LIT R?7
CALLC ERRORBIT3

NOP

CALLC CHKOFFL INE2
NOP

JMPU UPDATE.STS

¥FF
NZERO
B s0¢C

Q f1F
NEVER

CUNTfNUE CHECKING 1F TAPE MOTION IS LEGAL

ERROR IF TAPE MOTION IS NOT LEGAL

LOAD INSTRUCTIONS TO READ AND WRITE ROUTINES
GO START THE TAPE AND BEGIN THE SEARCH

LOAD THE ERROR (IF ANY) INTO Q
SET THE ERROR BIT IF AN ERROR OCCURRED
CHECK FOR OFFLINE QOR EOT

THE SEARCH IS FINISHED
SO GO REPORT WHAT WAS FOUND
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3FFB028761112

0000000624E73

05C802A621132

0000000621041

00001A8C73581
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0000000622401

0000000621782

13-0CT-81

1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
L444
1445
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PAGE 34 CTC UCODE CTCCl

SKIP REVERSE

AL OR RO SRR GO E AR SUGOREDERER AV R ASG BT UL EONERORENEOREEREQGQASR L AL GG RGIGER

* SKIP BACKWARDS OVER WHAT EVER IS THERE
SOUERRERPPERe LRSS0 Y Qe ERRER YN0 RRHRRGOOGAQ SR AEXF0RIRER AR QELEYQERRESORGE

SKIP.REY

SeXOR.Q LIT HFF
NEXT NZEROD
NOP
JNPC ERROR. 4 .

RAN PRMSTS3
NEXT BITO
NOP
CALLC CLR.STS2
PASS.S LIT R6 B %00
CALLC REVERSE
S.AND.A LIT R7 Q 81F
CALLC ERRORBIT4 NEVER
NOP
CALLC CHKOFFLINE2
NOP
JMPY UPDATE.STS

2

CONTINUE CHECKING IF TAPE HOTION IS LEGAL

ERROR IF TAPE MOTION IS NOT LEGAL

IS THE SELCETED MODE MFM OR GCR 7?7
CUZ IF IT'S GCRs WE WANT TO :

CLEAR OUT THE SECONDARY STATUS
IN A SUBROUTINE :

LOAD INSTRUCTIONSiTD READ AND WRITE ROUTINES
GO START THE TAPE AND BEGIN THE S5SKIP

LOAD THE ERROR (IF ANY) INTO Q
SET THE ERROR BIT IF AN ERROR OCCURRED
CHECK FOR OFFLINE OR BOT

THE SKIP IS FINISHED
SO GO REPORT WHAT WAS FOUND
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0000000621C55
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0000000622401
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1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467

1468.

1469
1470
1471
1472
1473
1474
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PAGE 135

)

CTC UCODE CTCCl

SKIP FORWARD

202X AR KBRS R NEXSE L RAEER QAN E AN RSHEXREDLA XAV ABRRGRRROERR RO ESRERNRR SR NE R4S
* SKIP FORWARDS OVER WHAT EVER IS THERE
20200 RbL XA DAERT R R PGSR ERR A SR AEPREP AR KR0S OH RS Ak DR 2SR E bR AL O 2SR 0SS

SKIP.FOR

S.X0R.0Q
NEXT

NOP
JMPC
L0z

NOP
CaLLZ)

PASS.S
CALLC

S.AND.A
CALLC

NOP
CALLC

NOP
JMPU

LIT

ERROR, 4
RAM
CLR.STS2
CLR.STS

LIT R6
FORWARD

LIT R7
ERRORBIT4

CHKOFFLINE2

UPDATE.STS

#FF
NZERO

PRMSTS3
BITO
8 #04

Q #1F
NEVER

: *

CONTINUE CHECKING IF TAPE MOTION IS LEGAL

ERROR IF TAPE MOTION IS NDT LEGAL

IS THE SELCETED MODE MFM DR GCR ?
CUZ 1IF IT'S GCRy WE WANT TO :

CLEAR 2nds 3rdy € 5th STATUSs AND XOR SPACE IN RAY
IF MFMy CLEAR ONLY THE SECONDARY STATUS

LOAD INSTRUCTIONS TO READ AND WRITE ROUTINES
GO START THE TAPE AND BEGIN THE SKIP

LOAD THE ERROR (IF ANY) INTO O
SET THE ERROR BIT IF AN ERROR OCCURRED
CHECK FOR OFFLINE OR EOT

THE SKIP IS FINISHED
50 GO REPORT WHAT WAS FOUND

O 9 @ 9 9O O O 9 I O



8T1

120

121

122

123

124

125

CTC ASSEMBLER

3FF8028761212

0000000624E73

08071A8C73591

0000000622401

07E01EB252151

0000000621782

13-0CT-81

22322

PAGE 36

CTC UCODE CTCC1

HRITE A FILE MARK

1477 bbbk odddddd b bd oo 402 0R0 R0 0R R PSS Cbs e EeSdS 02002 00U QORQOAREReRRERoRR0R

1478 #

WRITE A FILE MARK

L

1479 &bt dhdebdbdddtbbodR oo P AN ASREFEORGEWNRSRQRORR QSRRSO OSSNSO GORERED

1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497

WRITE.FM

S«X0R.Q
NEXT

NOP
JHPC

PASS.S
CALLC

NOP
CALLC

S<AND.A
CALLC

NoP
JNPU

LIT fFF
NZEROD

ERROR. 4

LIT R6 B f2C

HRITE PFH

CHKOFFLINEZ2

LIT R?7 Q #1F

ERRORBITL NEVER

UPDATE.STS

CONTINUE CHECKING IF TAPE MOTION [S LEGAL

ERROR IF TAPE MOTION IS NOT LEGAL

LOAD INSTRUCTIONS TO READ AND WRITE ROUTINES
START TAPE AND BEGIN THE WRITE AND READ AFTER WRITE

OPERATION DONE SO CHECK FOR OFFLINE OR EOT
SINCE THAT IS A FATAL ERROR DURING A HRITE

LOAD THE ERROR (IF ANY) INTO Q
IF ANY ERROR OCCURRED

THE WRITE AND READ AFTER WRITE ARE FINISHED
SO GO REPORT WHAT HAPPENED

¢ 9 9 @ 9 9 @ 9 @ 9 o
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BTI

126

127

128

129

124

128

12C

120

12E

12F

130

CTC ASSEMBLER

05€0028101272

3FF8028761282

0000000624E73

05C802A62104C

0000000621C55

0100168C712C2

01001A8C73571

O7E0LEB82521A1

0000000622401

0000500622771

0000000621782

13-0CT=-81

1500
1501
1502
1503
1504
15095
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535

22:22

PAGE 137

"

CTC UCODE CTCCl

READ NEXT ITEM

20RO ELER R AR R LR AR R AR ARSIV RRRRE SR SRR EEASRR AR R A RASE RS PR ARk OO oR b 2SS SRS RR

¥ READ THE TAPE (IN A

“NORMAL"® MANNER)

*

FERAR GRS ARRRRREREERORBE R RRUR RS RN AR AESRERACRAARMEREERASRPRBRR RS RO ROEF DI RARGR

READ.TAPE

S«I0R.A
NEXT

S+X0R.0
NEXT

NOP
JMPC
LDZ

NOP
CALLZJ

PASS.S
NEXT

PASS.S
CALLC

S.AND.A
CALLC

NOP
CALLC
CALLC

NOe
JHPY

LIT RO

LIT

ERROR. %
RANM
CLR.STS2
CLR,.S5TS
LIT R5
LIT R6
FORWARD

LIT R7
ERRORBIT2

CHKOFFLINEZ2
cLoCo
SENDEDR

UPDATE.STS

e M7
¥FF

NZERO

PRMSTS3
BITO
B Ro4
8 04

Q R1F
NEVER

BEGIN CHECK FOR LEGAL TAPE MOTION

CONTINUE CHECKING FOR LEGAL TAPE MOTION

TAPE MOTION REQUESTED WAS ILLEGAL

IS THE SELCETED MODE MFM OR GCR ?
CuZ IF IT'S GCRy HE WANT TO 3

CLEAR 2nds 3rdy & 5th STATUSs AND XOR SPACE IN RAM
IF MFMs CLEAR ONLY THE SECONDARY STATUS

TELL 1/0 ROUTINES TO SEND BYTES TO'THE PPU
LOAD INSTRUCTIONS TO READ AND WRITE ROUTINES
GD BEGIN THE READ

LOAD THE ERROR (IF'ANY) INTO Q

SET THE ERROR BIT IF AN ERROR OCCURRED
CHECK FOR OFFLINE OR EOT

CLEAR DATA COMMAND-DUT JUST IN CASE IT'S STILL SET
GO SEND AN END-OF-RECORD BYTE TO PPV

THE READ IS FINISHED
SO GO REPORT WHAT WAS RED

O O 9V 9 9O 9 9 9 9 e o 9
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BTI

131

132

133

134

135

136

137

138

CTC ASSEMBLER

0000028071322

0040548621081

003800A441342

0000028071363

00005A8621081

07E01EB2521A1

0000000622771

0000000621782

13-0CT-81 22322 PAGE 38

1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575

" CTC UCODE CTCCl

SEND XOR INFORMATION

PHES PGSR AARERSASR A NERSEEREARAEASHXROCRRESARE LKA USRS OOAGCERSOPPLEULORUEGEOHD

SEND THE ERROR CORRECTING INFORMATION AFTER A GCR READ ERROR &

SEND « XOR PASS.S  LIT Q #00

NEXT
LIT SADRH #01
CALLC SEND.BYTES
PASSeA RS
NEXT NZERD
PASS.S  LIT Q #00
JHPC *42
LIT SADRH #00

CALLC SEND.BYTES
S.AND.A LIT R7 Q f1F
CALLC ERRORBIT2 NEVER
NOP &LNCco
CALLC SENDEOR
NOP
JNPU UPDATE.STS

L]

*

&

%

# EVEN NUMBERED XOR BLOCKETTE

SRR RRE RS ST RO EARGEG AR LGOI P RSB0 SR RA RS A EHOHROTRER AR R RELQERSRABOSRQLUCARRS

INSTRUCT SEND.BYTES TO SEND 256 BYTES
POINT TO PAGE L IN RAH (THE 0DD XOR BLOCKETTE)
AND GO SEND THE BLOCKETTE

INSPECT RS FOR AN OVERFLOW ERROR

INSTRUCT SEND.BYTES TD SEND 256 BYTES

SKIP IF AN OVERFLOW HAS ALREADY OCCURRED

POINT TO PAGE O IN RAM (THE EVEN XOR BLOCKETTE)
AND GO SEND THE BLOCKETTE

LOAD ERRDRS (IF ANY) INTO Q
SET THE ERROR BIT IF AN ERROR OCCURRED

cLeprR OMTA COMMAND guT 3UIT Il case 1TS STILL se T
GO SEND AN END-OF-RECORD BYTE

AND THE DPERATION IS DONE

THIS ROJTINE SENDS TO THE PPU THE BYTES IN RAM AT THE FOLLOWING ADDRESSESs IN THE GIVEN ORDER :
0100, 0101y 0102:+..0LFFs 0000y 0001y 0002....00FF,
% THIS IS THE 256 BYTES IN THE 00D XOR BLOCKETTE FOLLOWED BY THE 256 BYTES IN THE

® O © 0O 0 0 © 9O ©
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871

139

13A

138

13¢

130

13E

13F

140

141

142

143

144

145

146

147

3

CTC ASSEMBLER

0000000624€53
05€00281D13B2
IFFBO287613C2
0000000624E73
0100168C71C51
21801A8C713F2
0DC026AC71402
0D802AAC71412
07805D2441422
16995D24C1432
07405D4441463
0039294CC1452
1000228C71543
0028014441472

0040028071483

13-0CT-81 22322 PAGE 39 CTC UCODE CTCCl CRAM THIS BYTE COUNT AND READ- THIS RECORD

1578 ###ttt######ttto##t##4##t#tt##ﬁ#t####t##ttt#######t#ttttttt#ttttt#tt##ttt####tt#t#

1579 # READ THIS RECORD WITH THIS BYTE COUNT *

1560 ‘ °

1581 # IF THE BYTE COUNT BLOCKETTE IN A GCR RECORD IS BADy THE SYSTEM MAY READ THE %

1582 % BYTE COUNT AT THE END OF THE RECORD AND TELL ME TO READ THE RECORD AGAIN *

1583 ® USING A BYTE COUNT WHICH THE SYSTEM WILL "CRAM DOWN MY THROAT® SO THIS *

1584 % CONTROLLER CAN READ THE DATA IN A RECORD WHEN THE LEADING BYTE COUNT IS *

1585 * CLOBBERED. *

1586 50404000t 0abit ittt et itdt Rt Rt aRtt et R tbdbiitaRet et RNttt adshiinReR

1587

1588 CRAM.BC NOP FIRSTy MAY ONLY DO THIS IF GCR MODE IS SELECTED
1589 JMPC ERROR, 2 IF _NOTy IT'S AN ILLEGAL STORE COMMAND

1590

1591 S.I0R.A LIT RO Q #17 BEGIN CHECKING IF TAPE MOTION 1S LEGAL

1592 NEXT

1593

1594 $«X0R.Q LIT 8FF CONTINUE CHECKING IF TAPE MOTION IS LEGAL

1595 NEXT A NZEROD

1596

1597 NOP :

1598 JMPC ERROR. 4 TAPE MOTION REQUESTED IS ILLEGAL

1599 .

1600 PASS.S LIT RS B #04 TELL 1/0 ROUTINES TO SEND BYTES TO THE PPU
1601 CALLC CLR.STS CLEAR 2ndy 3rdy & S5th STATUS'ES & XOR SPACE IN RAM
1602 :

1603 PASS.S LIT R6 B 286 LOAD INSTRUCTIONS TD READ AND WRITE RODUTINES
1604 NEXT WHICH INCLUDES FLAGGING WBYTE COUNT VALID"
1605

1606 PASS.S RAM R9 8 OPERAND4 R9 = LS CRAMMED BYTE COUNT

1607 NEXT ‘

1608

1609 PASS.S RAM RA B OPERAND3 RA = MS CRAMMED BYTE COUNT

1610 NEXT

1611 ,

1612 PASS.A R9 RAM SECSTS4 LOAD LS BYTE COUNT INTO SECONDARY STATUS

1613 NEXT

1614

1615 DEC.A R9 RAM DONECOUNTR . LOAD "LS BYTE COUNT - 1™ FOR READ ROUTINE

1616 NEXT NBORROM SEE IF LS BYTE COUNT = #00

1617

1618 PASS.A RA RAM SECSTS3 LDAD MS BYTE COUNT INTO SECONDARY STATUS

1619 JMPC LSBC.NE.O JUMP IF LS BYTE COUNT NOT EQUAL TO #00

1620

1621 LSBC.EQ.0 DEC.A RA RA B DECREMENT NUMBER OF FIRST DATA BLOCKETTE

1622 NEXT BORROW TEST FOR BYTE COUNT = #0000

1623

1624 PASS.S LIT R8 B 740 FLAG CRAMMED BYTE COUNT = #0000

1625 JMPC CBC.EQ.O GO TO CRAMMED BYTE COUNT = #0000 AND DO THE READ
1626

1627 LSBC.NE.O PASS.A RA BYTE COUNT > 0 SO IS FIRST BLOCKETTE EVEN OR 0ODD ?
1628 NEXT NBITO

1629

1630 PASS.S LIT Q #01 PREPARE TO FORCE A DATA ERROR IN FIRST BLOCKETTE
1631 JMPC EVEN.CBC JUMP TOD EVEN CRAMMED BYTE COUNT, ELSE 00D CBC.

S
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L48
149

14A

148
14C

140

L4E
L4F
150
151

152

153

154
155
156
157

158

CTC ASSEMBLER

0100228C71492
08405C04214A2

08805D044414E2

0040228C714C2
08C05C04214D2

09005D44414E2

0019Z9ACC14FZ
0000000221533
2000228DD1512
00402A48C71522

0000012041532

00C05A8621D81

0000000623571
O7E0LEB82521A1
0000000622401
0000500622771

0000000621782

CTC UCODE cTCCL

CRAA THIS BYTE COUNT AND READ THIS RECORD

TR P e R L I R E Py T T T L T Ry P T PP T P Ty

% SECOND BLOCKETTE AND READ FROM THERE.

THE BLOCKETTE NUMBER OF THE FIRST BLOCKETTE IS *
THE READ ROUTINES ARE INSTRUCTED TO FIND THE ¢
THIS CODE MUST DO THE HORK OF SETTING upP ¢

¥ ALL THE REGISTERS THE “READ GCR BYTE COUNT™ WOULD HAVE DONE AS WELL AS FLAG THE#
% ERROR IN THE FIRST BLOCKETTE AND SEND ZERODES INSTEAD TO THE PPU.
ERREBRRERREEGRAGI RO NI DR RNERER04 t“uuuu"nun"nnu#uutuunnuun

LIT R8
RAM
RA RAM
DEC .« BLKNUM
LIT R8
RAN
RA RAM
DEC. BLKNUN
RA RA
SEND.EN
LIT R8
LIT RA
R9
SEND .EM

LIT SADRH
SEND.BYTES

FORWARD
LIT R?7
ERRORBIT2

CHKOFFLINEZ2
cLoCo
SENDEOR

13-0CT-81 22:22 PAGE 40
1633

1634 % DURING A CRAMMED BYTE COUNT,
1635 * CALCULATED AND ASSUMED IN ERROR.
1636

1637

1638

1639

1640

1641 0DD.CBC PASS.S
1642 NEXT
1643

1644 PASS.Q
1645 NEXT
1646

1647 PASS.A
1648 JMPU
1649

1650°

1651 EVEN.CBC PASS.S
1652 NEXT
1653

1654 PASS.0Q
1655 NEXT
1656

1657 PASS.A
1658 JMPU
1659

1660 :

1661 DEC<BLKNUM DEC.A
1662 NEXT
1663

1664 ZERO
1665 JMPC
1666

1667 S.I0R.A
1668 NEXT
1669

1670 PASS.S
1671 NEXT
1672

1673 PASS.A
1674 JMPU
1675

1676

1677

1678 SEND.EM CALLC
1679

1680

1681 C8C.EQ.O NOP
1682 CALLC
1683 S«AND.A
1684 CALLC
1685 NaP
1686 CALLC
1687

1688 CALLC
1689 NOP
1690 JHPU

UPDATE.STS

B #04
TRDSTSL
TRDSTS2

B 801
TRDSTS?
TRDSTS4

8

NBORROHW

Q

8 #80

B Aol

Q
03

Q #1F

NEVER

ERROR COUNT = 1 00D BLOCKETTE BAD
ERROR IS A DATA ERROR

STORE THE ERRONEOUS BLOCKETTE NUHBER

ERROR COUNT = 1 EVEN BLOCKETTE BAD
ERROR IS A DATA ERROR

STORE THE ERRONEOUS BLOCKETTE NUMBER

DECREMENT COUNT OF 1st EXPECTED BLOCKETTE NUMBER
SO WE LOOK FOR THE SECOND BLOCKETTE

ZERD O FOR SEND.BYTES ROUTINE
SEND 256 BYTES IF NOT SKIPPING LAST BLOCKETTE

FLAG EXPECTED BLOCKETTE IS AN XOR BLOCKETTE.
AND ITS BLOCKETTE NUMBER IS #01 °

Q=# OF BYTES OF DATA IN BLOCKETTE WE ASSUMED WAS BAD

POINT TO PAGE 3 "IN RAMy SEND CTC®S INTERNAL STATUS
SEND WHAT SHOULD HAVE BEEN IN FIRST BLOCKETTE

AND GO DO THE CRAMMED BYTE COUNT READ
LOAD THE ERROR (IF ANY) INTO Q '
SET THE ERROR BIT IF AN ERROR OCCURRED

CHECK FOR OFFLINE OR EOT

CLEAR DATA COMMAND-OUT JUST IN CASE IT*S STILL SET
GD SEND THE END-OF-RECORD BYTE TO PPU

THIS READ IS FINISHED

SO GO REPORT WHAT WAS RED -vg
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BTl

159

154

158

15C
150
15E
15F
160
161
162

163

164

165

166
167
168
169
16A

168

CTC ASSEMBLER

3FF8028761582

3FF85E8761582

0000000624E73

ODCO3EB472781
0DB03AB4715F3
0000000624E82
000F3DC711602
2000028071623
0000028071622
14C05DC701632
14805DE701642

05C802A621D4C

0000000621C55

0DCO006ACT7L672
16405C24C27D1
15C05C4441692
0D8006AC72701
0D7802A0716R2

15805C4441E51

CTC UCODE CTCCL

S

WRITE A DATA RECORD

S5 RRR0RR SR RRR R L ARR QR A0 RGARE SRS RESKBRFAGEDEAER AP SRS A SR O DR O A SR KA SRR ASHORE

WRITE A DATA RECORD AND REPEAT TILL RESET *

% THE WORK FOR BOTH MFM AND GCR IS ALWAYS DONE RATHER THAN DECIDING WHICH TO DO *
VO RNEE SR e G2 S RN RS ORABRSABREG R ARRASOR R 0GR LR RARARCRNERIBRRE BRSSO R DRI AR AR

LIT

%42

LIT RAM
*e]l
ERROR. 4
RAM RF
SENDGD

RAM RE
a2
ERROR.S

RE RF
LIT

*42

LIT

RE RAM
RF RAM
RAM
CLR.STS2
CLR,STS
RAH R1
R1 RAM
REVRS.BITS
R2 RAM
RAM R1
REVRS.BITS
RAM

R2 RAM
TOSS.BYTES

13-0CT-81 22322 PAGE 41
1693

1694 %  WRITE A DATA RECORD  OR
1695

1696

1697

1698 WRITE.DATA  S.XOR.OQ
1699 JMPU
1700

1701  WRITELRPT SeXOR.0
1702 JMPU
1703

1704 NOP
1705 JMPC
1706

1707 335>5>3353353533335>
1708 > PASS.S
1709 > CALLC
1710 > PASS.S
1711 > JHPC
1712 > NOP
1713 > JMPU
1714 > A.XOR.B
1715 > NEXT
1716 > PASS.S
1717 > JHPC
1718 > PASS.S
1719 > NEXT .
1720 > A.XOR.Q
1721 > NEXT
1722 > A.XOR.Q
1723 > NEXT
1724 3>3>>>335>33>333>3>>>
1725 >

1726 > Lb2
1727 > NOP
1728 > CALLZY
1729  DO32333222533303033>
1730 > PASS.S
1731 > NEXT
1732 > DEC.A
1733 > CALLC
1734 > PASS.A
1735 > NEXT
1736 > PASS.S
1737 > CALLC
1738 > PASS.S
1739 > NEXT
1740 > PASS.A
1741 > CALLC
1742 OO333223330555355>>>>

NFF
NZERO

fFF
NZERD

BR OPERAND4

BR OPERAND3

BIT7
Q #80

Q #00
MSHORDCNT
LSWORDCNT

PRMSTS3
BITO"

] OPE&ANDQ
DONECOUNTHW
LSBCREY

B OPERAND3

Q OPERAND2

NZERO
MSBCREV

TEST FOR LEGAL TAPE MOTICON

SET FLAG “HRITE REPEAT AT RAM ADDR.: #FF
TEST FOR LEGAL TAPE MOTION

TAPE MOTION REQUESTED WAS ILLEGAL

§ bt b et e et et Pt s et P e e e ]

R

I o e b et g e P s e e |

- SEND GO BYTEy FLAG ERROR "ND GO BYTE" AND
SHIFT BYTE COUNT RIGHT TO (SORT OF)
DIVIDE BY TWO FOR A WORD COUNTs EXCEPT
IT*S A 15 BIT COUNT WITH THE MOST
SIGNIFICANT 16th BIT INDICATING IT'S
GOT ONE EXTRA BYTE ADDED ON

— ALWAYS CLEAR THE 2nd STATUS.

IF GCRs ALSO CLEAR 3rd,

5the

AND XOR SPACE.

= STORE “LS BYTE COUNT ~ 1% IN RAM TO
MAKE WRITE ROUTINE CALCULATIONS EASIER AND
PREPARE AND SAVE A REVERSED COPY OF
THE BYTE COUNT FOR THE GCR WRITE ROUTINES
TO WRITE THE REVERSE BYTE COUNT IN THE

LAST BLOCKETTE.

ALSO THROW AWAY THE FIRST

FEW BYTES OF DATA TO FIX A SYSTEM BUG

IF TOLD TO 0O SO.
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BTI CTC ASSEMBLER 13-0CT-81 22:22 PAGE 42 CTC UCODE CTCCl1 WRITE A DATA RECORD
‘ 17464 %0 d bbbttt ot 0RO R b g ad N RS at oo R0 R0 bt atRSRGUGERRLC UG ERRSEEbES
1745 %* NOW. THAT ALL THE INITIALIZATION PRIOR TO A WRITE IS COMPLETEs LET'S *
1746 ¢ GO DO THE WRITE. *
1747 2452800t s i i 0 4i 0ok SRR LSRR b bR AR RN SR SRS SR EREERRRR R4S ERRE 0N ooREaRES ook
1748
1749 PASS.S LIT R6 B 824 LDAD INSTRUCTIONS TO READ AND WRITE ROUTINES
16C 09071A8C73591 1750 . cALLC WRITE PF4 AND GO BEGIN THE MWRITE
1751
1752 NOP THE WRITE IS FINISHED
16D 0000000622771 1753 CALLC SENDEOR . : GO SEND THE END-OF-=RECORD BYTE TO THE PPU
1754 ’ ) :
. 1755 PASS.S RAM Q SEUD0.ADDR LOAD WHAT OPERATION THIS WAS INTO Q
16E 0CCO02A0716F2 1756 NEXT
1757 . -
1758 Se.AND.Q LIT Q 70 MASK AWAY OTHER BITS
16F 100028261702 1759 NEXT
1760 -
1761 S.X0R.0 LIT #70 CHECK IF THIS WAS A WRITE REPEAT
170 1€18028761712 1762 NEXT ZERO
1763
1764 NOP ) )
171 0000000621753 1765 JHPC HRT..RPT JUMP IF WRITE REPEATe ELSE TO WRITE..DATA
1766 -
1767
1768
1769
1770
1771 :
1772 WRITE..DATA NOP - OPERATION DONE SD CHECK FOR OFFLINE OR EOT
172 0000000622401 1773 CALLC CHKOFFLINE2 SINCE THAT IS A FATAL ERROR DURING A WRITE
1774 :
1775 SAND.A LIT R7 Q #1F LOAD THE ERROR (IF ANY) INTOD Q
173 O7E01EB252151 1776 CALLC ERRORBITL NEVER AND SEE IF THE ERROR BIT NNEDS TO BE SET
1777 i :
1778 NOP WE ARE ALL FINISHED WITH THE WRITE
174 0000000621782 1779 JHPU UPDATE.STS SO GO REPORT ON ITS SUCCESS
1780
1781 . N
1782
1783
1784
1785 :
1786 WRT««RPT PASS.S LIT R? B 87F FORCE WRITE REPEAT ERROR AND TAPE POSITION LOST
175 LFCOLEBCT7L762 1787 NEXT
. 1788
1789 S«AND,A LIT R7 Q #1F LOAD THE ERROR (IF ANY) INTD Q
176 07€E01E8252151 1790 CALLC ERRORBIT1 NEVER GO SET THE ERROR BIT
1791 ’
1792 NOP WE ARE ALL FINISHED WITH THE WRITE REPEAT
177 0000000621782 1793 JHPU UPDATE.STS SO GO REPORY ON ITS SUCCESS
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BT1 CTC ASSEMBLER

178
179
17A

178

17C
170
17€
17F
180
181

182

183

184

185
186
187

188

05C002A071792
0040028261742
3800168E51782

05C35CA5817C2

0400068C72751
01867286217E2
0200068C72751
000900C441802
0100068C72751
000F00C441822

0080068C72751

00006E86218B41

05805C€442371

054002A071862
3800028261872
0C4002A1E1882

05405C0421892

13-0CT~-81 22222 RAGE 43 CTC UCODE CTCC1 UP DATE STATUS

1796 #*otddbbobe it 0oa xRt bt et oo RS iRt Ao Rt A bbbt b PSRt eeRRoRtbiRbos

1797 #* HERE I GATHER THE ERRORS AND INFORMATION IN R59 R6s AND R7 AND TRANSLATE *

1798 & IT INTO THE PRIAMRY STATUS. ALSOs THE STATUS OF ALL 4 DRIVES IS REVIEWED, *

1799 % THE ERROR BIT IS SET IF APPLICABLEs AND THE SELECTED DRIVE AND TRACK NUMBER *

1600 # IS STORED AS WELL AS THE SELECTED DRIVE'S STATUS. *

1801 #4000 d00k ek st R Rt uaR stk edRASRAtRRRRRRRERRARE RN ORR0RaRRERRRAeRabhtehtibohddd

1802

1803  DO3225353055555555>>»

1804 DUPDATELSTS PASS.S RAM Q PRMSTSI LOAD PRMSTS3 INTO Q

1805 > NEXT , ’

1806 S<AND.Q LIT Q * #01 SAVE ONLY THE DENSITY BIT ALREADY IN PRMSTS3
1807 > NEXT .

1808 > S+AND.A LIT RS 8  #EO MASK SO ONLY ERRDR BITS OF RS ARE PRESENT
1809 > NEXT

1810 > A.IOR,Q RS RAM PRMSTS3 COMBINE INFORHATION AND STORE 1IN PRHSTS3

1811 > NEXT WOL TEST IF Hrite Data was Late

1812  2O5320D3033030555>>»

1813 > PASS.S LIT R1 B no GET READY TO SET BIT "WOL ERROR®™

1814 > CALLC SETBIT.P3 GO SET IT IF HWDL IS TRUE

1815 > LIT WRCON £#06 TURN OFF THE WRITE LOGIC

1816 > NEXT RDL TEST IF Read Data was Late

1817 > PASS.S LIT R1 8 #08 GET READY TO SET BIT “RDL ERROR"™

1818 > CALLC SETBIT.P3 GO SET IT IF RDL IS TRUE

1819 > PASS.A R6 INSPECT BIT "OPERATION WAS CRAMMED BYTE COUNT"
1820 > NEXT BIT1

1821 > PASS.S LIT R1 8 #04 GET READY TO SET BIT "CRAMMED BYTE COUNT®
1822 > CALLC SETBIT.P3 SET IT IF IT WAS A CRAMMED BYTE COUNT

1823 > PASS.A R& INSPECT BIT YBYTE COUNT IN SECONDARY STATUS VALID 1
1824 > NEXT BIT?

1825 > PASS.S LIT R1 B #02 GET READY TO SET "BYTE COUNT VALID“ BIT

1826 > CALLC SETBIT.P3 SET IT IF BYTE COUNT IS VALID

1827  DO2233DI23035905550>>

1828 > LIT RDCON 200 TURN OFF THE READ LOGIC

1829 > CALLC CHEKEM.ALL GO REVIEW THE STATE OF ALL 4 DRlVES

1830 > PASS.A R7 RAN PRMSTS?2 STORE R7 INTO PRMSTS2

1831 > CALLC ERRORBITS GO SET THE ERROR BIT IF A FATAL ERROR HAPPENED
1832  DXO232230300055550>>

1833 > PASS.S RAM Q PRMSTS1 LOAD PRIMARY STATUS BYTE 1 INTO Q

1834 > NEXT '

1835 > S<AND.Q LIT Q #EOD MASK OUT THE SELECTED DRIVE AND TRACK NUMBERS
1836 > NEXT .

1837 > S.I0R.0 RAM Q DRV, TRK ADD SELECTED DRIVE AND TRACK TO INFORMATION IN Q
1838 > NEXT ’

1839 > PASS.Q RAM PRMSTS1 RE=LOAD PRIMARY STATUS BYTE 1

1840 > JMPU INT.COMPLT AND GO SEE IF WE INTERRUPT ON COMPLETION

LBAL  DO33355553553552395>
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BTI

189
18A
188
18C
18D
18E
L8F
190
191
192
193
194

195

CTC ASSEMBLER

OCEF02A6218A2
0BC062A620263
1000068C726F1
05E902A621802
0180128C71923
06804E8C716F2
0DOODEBK21961
0180128C71923
OOOOOOOGZOZQZ
05004E8C71932
1500DE8621961
2000068C726F1

0000000620262

13-0CT7-81

1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865

1866

1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896

22:22  PAGE

CTC UCODE CTCCl

INTERUUPT ON COMPLETION

Sphb bbb b iR oo oo khd kbbb RS0 Ao S SRR 0ARARERREO AR LR RS KORAORAGEAQGURAR

THIS ROUTINE CHECKS
IT ALSO DE-SELECTS THE DRIVE.

THIS STORE.

IF WE ARE SUPPOSED TO

INTERRUPT ON COMPLETION OF
IF WE ARE SUPPOSED TO INTERRUPT,

THIS ROUTINE WILL UPDATE THE SECONDARY STATUS IF IT IS VALID AND UPDATE

RETURNS TO THE IDLE LOOP AND CHECKS THE STATUS OF THE ORIVES,
SERE0RNRELGOREEEGRBABEREABREBERER A RSV RREE ISR EARENROHSDERROERAERQ RSP GEELO AL GRG0

&
&
2
# THE PRIMARY STATUS AND REQUEST AN INTERRUPT,.
&
¥

INT.COMPLT
NEXT
JMPC
PASS.S
CALLC
NEXT

PASS.S
JHPC

PASS.S
NEXT

SEND. SEC

caLLc

PASS.S
JMPC

NOP
JHPU

SEND.PRIM PASS.S

NEXT
CALLC

PASS.S
CALLC

NOP
JMPU

RAM
RAM DRSEL
CHEKDRIVES

LIT R1
CLRBIT.P1

RAM
LIT R4
SEND.PRIN

LIT SADRL

LIT  SCR
SENDSTRING
LIT R4
SEND.PRIN
CHEKDRIVES

LIT SADRL

LIT SCR
SENDSTRING
LIT R1
CLRBIT.P1

CHEKDRIVES

SEUDO.ADOR

NBIT?
DESELECT

8 #40
PRMSTS3

NBITL

8 R06

B SECSTSO

234

8 #06

B PRMSTSO
254

B #80

]
*
¥

WHEN ALL THIS IS DONE, IT ®
*
*

LOOK AT BIT “INTERRUPT ON COMPLETIODN®™
DE-SELECT THE DRIVE IN CASE IT*S STILL SELECTED
IF NOT INT. ON COMPL.y GO TD THE IDLE LOOP

CLRBIT ENABLING INT. ON DRIVE STATUS CHANGE
INSPECT BIT "BYTE COUNT VALID"
THERE ARE SIX BYTES TOD BE SENT

DO WE SEND SECONDARY STATUS ?

YES ¢ POINT TD SECONDARY STATUS

FIRST BYTE SAYS Y“UPDATING SECDNDARY STATUS"
GO SEND THE SECONDARY STATUS

NOW THERE ARE 6 BYTES OF PRIMARY STATUS TO SEND
IF SECONDARY STATUS WENT DKAY, SEND PRIAMRY STATUS

THE SECONDARY STATUS WAS NOT SUCCESSFULLY SENT
SO GO BACK TO THE IOLE LOOP

POINT TO PRIMARY STATUS IN RAM

FIRST BYTE SAYS "UPDATE PRIM.

STAT: AND REQ. INT."
GO SEND THE PRIMARY STATUS ’

PREPARE TO CLEAR BIT "DRIVE CHANGED STATE"
D0 IT IF PRIMARY STATUS WENT DKAY

WE ARE DONE INTERRUPTING ON COMPLETION IF WE COULD
SO GO TO WAIT STATE

A AR ERRehbed ok bR b eREERRRRAR LR Rb RO FEERERUR R SRR oS00 oahE RS e o oL ARoAAREE R O0HR
* FOLLOWING ARE THE SUBROUTINES WHICH ARE USED PRETTY MUCH BY ALL OF THIS ¥

# CODEs ESPECIALLY THE PPU-INTERFACE PART,
% AND WRITE ROUTINES AND THE STRUCTURE THEY EXIST IN.

AFTER THAT ARE THE ACTUAL READ *

%

xRS aARE SRR EROERE SR RGN AN ERATRLRSRALOGL R RS ORI RQUEEREEGOSUOXRR LS hE LS

@ 0 ¢ O O 0o O o

O

O
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D2

”\

C\
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BTI

196

197

198

199

19A

198

19¢C

190

19E

19F

140

1A1

1A2

CTC ASSEMBLE

01100A8C71972
0000000621463
0000048C41992
3FD20280719A2
0012000621943

0010C6A3619C2

0032000621433
00100006219C3
00005406219F2
0018042CC1A02
0078068751AC3
00124C6C499A3

0012DC04219A2

13-0CT-81 22:22 PAGE 45
1899

1900

1901 +#

1902 & R4 MUST TELL HOW MANY BYTES
1903 # ALL THE BYTES FOR ANY REASON,
1904 % CONDITION BIT FALSE., OTHERWISE,
1905 #

1906 #

1907

1908 SENDSTRING PASS.S
1909 : NEXT
1910

1911 NOP
1912 JMPC
1913

1914 RETRY PASS.A
1915 NEXT
1916

1917 PASS.S
1918 NEXT
1919

1920 BEGINSEND NOP
1921 JMPC
1922

1923 S«XOR.Q
1924 NEXT
1925

1926  DO35535350353355355
1927 > NOP
1928 > JMPC
1929 > NOP
1930 > JMPC
1931 355033335355 5555550>
1932

1933 BYTETAKEN

1934 NEXT
1935

193¢ DEC.A
1937 NEXT
1938

1939 SXO0R.A
1940 JMPC
1941

1942 INC.A
1943 JHPC
1944

1945 SENDBCC PASS5.0Q
1946 JMPU

CTC UCODE cTCCl

SUBROUTINE SENDSTRING

SRRt o Pt t Aottt MRt 2R AL RSo e Rt RARR AR RN ARRER AR QORR AT BQLAaIS ROl

#* THIS SUBROUTINE SENDS A STRING OF BYTES TO THE PPU.

THE RAM POINTER

(SADRH & SADRL & R3) MUST BE POINTING TO THE FIRST BYTE TO BE SENT AND

ARE TO BE SENT.

SUBROUTINE WILL DO ONE TRY AND 4 RE~TRVS.

*
L]
IF THE PPU DOES NOT TAKE *
THIS SUBROUTINE WILL EXIT WITH THE : *
THE CONDITION BIT WILL BE TRUE. THIS *

%

®

HRL AR R O RE A0S A NSRS R NCIRLREERRRRRERROERERRB QKK RGN AV AR S D00 EG R

LIT  R2
GIVEUP
R4 R1
LIT
|
SCR couTt
WHAT CAME
#-1
cLcco
R1 R1
LIT Rl
WAITFORACK
R3 SADRL
BEGINSEND
SCR
BEGINSEND

8 #04
CFO

Q AFF
CFI

CFI

Q

CFO

NCF1
CFO

2ERO
#01
NZERD

CF1

CFI

LOAD THE RETRY COUNY INTOD R2

GIVE UP IF SOMETHING ALREADY COMING FROM PPU

COPY BYTE COUNT TO BE SENT INTO R1L
INITIALIZE O PRIOR TO GENERATING B8CC THERE

WAIT FOR COMMAND FLAG-IN TO GD AWAY
(JUST IN CASE IT'S THERE)

LOAD BYTE TO SEND AND COMPUTE BCC
WHICH ALSO SETS COMMAND COMMAND-OUT

1 - POLE COMMAND FLAG-0UT AND FLAG-IN TO SEE
1 TO SEE IF THIS BYTE IS ACCEPTED

CLEAR COMMAND COHHAND-DUT

DECREMENT COUNTER OF BYTES STILL Té BE SENT
IF ONE BYTE TO SENDy IT*S THE BCC '
INCREMENT RAM POINTER TO NEXT BYTE TO SEND

NOT SENDING THE BCC YET

LOAD THE BCC INTO RAM
AND GO SEND LAST BYTE

9 9 9 9 9 9 09 9 9



BTI

1A3
1A4
lA;
1A6
1A7
1A8
1A9
LAA

LAB
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3E13028071A42
0013000621A43
0038022761462
002000062000A
0000042CC1A82
0039084CC1A92
002000062000A
00000C8C99AB2

00004C2C19982

13-0CT-81 22:22 PAGE 46 CTC UCODE CTCCl SUBROUTINE SENDSTRING

1948 04 dbhbdodi o000 RRkk iR RRRRRRRRARRR0R0ENERR OGRS LRRRKARELARRREOREOLRE00E

1949 # THIS CODE IS5 AN EXTENSION OF THE SENDSTRING SUBROUTINE v

1950 # IT FIGURES OUT WHAT TO D0 IF THE PPU SENT SOMETHING &

1951 * UNEXPECTEDLY. IF IT HWAS A NACKy AND IF THE RETRY COUNT IS NOT EXPIRED, ¥

1952 % THEN IT RESTORES THE RAM POINTERS AND TRIES AGAIN. %

1953 P850 bbbt 05t bt it iAot O0 R to o bbb R0R0E R0 a4 0200 URRANCRRRQ OO EOEEbe G AR ROSE

1954

1955 WHATCAME PASS.S LIY Q NACK LOAD A NACK INTOD O FOR COMPARISON

1956 NEXT cct ’

1957

1958 NOP :

1959 JHPC & cCI WAIT FOR COMMAND COHMMAND-IN TO GO AWAY
1960 .

1961 S«X0R.G CIN COMPARE INCOMING BYTE TO NACK IN Q
1962 NEXT ’ NZERD WHICH ALSO CLEARS COMMAND FLAG—DUT
1963

1964 GIVEUP NOP ERROR = NEW STRING COMING FROM PPU
1965 RETURNC NEVER RETURN WITH CONDITION BIT CLEAR = TRANSFER FAILED
1966

1967 DEC.A R1 R1. B PART OF COMPLEX PROCESS OF RESTORING
1968 NEXT THE RAM POINTERS

1969 :

1970 TRY.RETRY DEC.A R2 R2 8 DECREMENT THE RETRY COUNT

1971 NEXT BORROW ’

1972 .

1973 NOP ERROR = RETRY COUNT EXHAUSTED

1974 RETURNC NEVER RETURN WITH CONDITION BIT CLEAR = TRANSFER FAILED
1975 . ’
1976 B.SUB.A R4 R3 8 CONTINUE RESTDRING RAM POINTERS FOR NEXT RETRY
1977 NEXT )

1978 )

1979 A.AD1.B R1 SADRL 8 FINISH RESTORING RAM POINTERS

1980 JMPU RETRY GO TRY ANOTHER RETRY

© O C O O O O © 9 9 VvV 9 9 9 92 @ @ o 9 9 2 o




BTI CTC ASSEMBLER 13-0CT-81 22:22 PAGE 47  CTC UCODE CTCC1 SUBROUTINE SENDSTRING
1982 (I TR IR A R Rt R TSt R i TPy i R ES T RS2SR 222222221 211 ])
1983 ¢ HERE IS MORE OF THE SUBROUTINE "SENDSTRING". s
1984 * THE STRING WAS SENT AND NOW ITS TIME TO WAIT FOR AN ACK OR A NACK *
1985 % AND SEE WHICH IT IS. *
1986 S4bd0bddbhgsbhdbdadaadbatdOddRd s RLSRRRI NSRSt RS0t oR Rt L ReERRSeCOURRtRRAnRRE
1987 :
1988  WAITFORACK  NOP
1AC 0030000621AC3 1989 JMPC . _.NCFO WAIT FOR COMMAND FLAG-OUT
1990 :
1991 NOP : .
LAD 0013000621AE2 1992 NEXT ccl SET UP COMMAND COMMAND-IN CONDITION
1993
1994 NOP ,
LAE 0013000621AE3 1995 JMPC * ccI WAIT FOR COMMAND COMMAND-IN TOD GO AWAY
1996
1997 PASS.S CIN Q LOAD THE BYTE INTO Q
LAF 0000022071802 1998 NEXT WHICH ALSO CLEARS COMMAND FLAG-0UT
1999 ,
2000 S<XDR.Q LIT ACK : COMPARE BYTE RECEIVED TO ACK
1B0 0398028761812 2001 NEXT ZERD
2002
2003 , S.XOR.0 LIT NACK COMPARE BYTE RECEIVED TO NACK
181 3E3802876000A 2004 RETURNC NZERO IF ACKs RETURN W/CONDITION BIT SET = ALL'S OKAY
2005
2006 NOP IF ERROR = NEW STRING COMING,
182 002000062000 2007 RETURNC NEVER RETURN WITH CONDITION BIT CLEAR - TRANSFER FAILED
2008
2009 NOP :
183 0000000621482 2010 NPy TRY.RETRY IT WAS NACKED, TRY RETRY=ING IT
2011
2012

2013 ® ERROR ¢ I WILL GOBBLE AND LODSE THE FIRST BYTE OF THE NEXT TRANSFER IF IT 1S IN PLACE OF A NACK

O 9 9 99 I 0 9 9 9 9
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1B4
185
LB6

187

188
189
184
188
18C
1BD
1BE
1BF
1Co
1CL
1C2

1C3

1C4

CTC ASSEMBLER

01C0628C71B52
00C05A8621862
00CO04EBC71872

0140128C71882

0000024C72591
00004C8C11BA2
00000C0421B8B2
00004CB8C99BC2
003882A7518D2
2000068C72711
0000DC04418BF2
0000610CC1C02
003A4C6CC1Cle2
0000000621B83

0B404EA471C32

000082A071C42

0600';;§ZOOOA

48

CTC UCODE CTCC1

SUBROUTINE REVIEWS STATE DF DRIVES

ek RL R RARAREGATEEAILHERRREXDS SR RXOEAGERERGQAAERERRHEQEEAOEPRROE DO AGREE0E
# THE FOLLOWING SUBROUTINE IS CALLED PERIODICALLY FROM THE IDLE LOOP AND FROM
% UPDATE.STATUS JUST PRIOR TO INTERRUPTING ON COMPLETION TO REVIEW THE STATUS

IT UPDATES ALL THE RECORDS OF EACH ORIVE®S STATUS AND
IT ALSO SETS THE RAM POINTER TO PAGE #3,

*
*
L
% SETS THE APPROPRIATE BIT IN THE PRIMARY STATUS IF ONE OR MORE OF THE DRIVES *
*
%

e 0t eS R oL SORGRCRRRRRSERROANAN RN RARUKGEPIREARRRI RO kS RS20 G PSSO RGO ROEkS

13-0CT7-81 22222 PAGE
2016

2017

2018

2019 # OF ALL FOUR DRIVES.
2020

2021 # HAS CHANGED STATE.
2022

2023

2024 CHEKEM.ALL PASS.S
2025 NEXT
2026

2027

2028 NEXT
2029

2030 PASS.S
2031 NEXT
2032

2033 PASS.S
2034 NEXT
2035

2036 D32I350333333355355>>
2037 DOLOUPC.A PASS.S
2038 > CALLC
2039 >

2040 > A.ADD.B
2041 > NEXT
2042 >

2043 > PASS,.Q
2044 > NEXT
2045 >

2046 > B.SUB.A
2047 > NEXT
2048 >

2049 > S«XOR.A
2050 > NEXT
2051 >

2052 > PASS.S
2053 > CALLC
2054 >

2055 > PASS.A
2056 > NEXT
2057 >

2058 > DEC.A
20%9 > NEXT
2060 >

2061 > DEC.A
2062 > NEXT
2063 >

2064 > NOP
2065 > JMPC
2066 3O333D33333535O355>>
2067

2068 DONEC.A PASS.S
2069 NEXT
2070 PASS.S
2071 NEXT
2072 PASS.Q
2073 RETURNC

LIT . DRSEL
LIT  SADRH

LIT SADRL

LIT R4
DRSTS RO
SCRAMBLE
R4 SADRL
SCR
R&G SADRL
SCR RO
LIT R1
SETBIT.P1
RO SCR
RS DRSEL
R3 SADRL
LOOPC. A
RAM ~ SADRL
SCR
RAM

8 207
#03
B DRSTS3
) #05
B
8
8
NZERO
B #80
8
B
NSIGN
DRI VE.OP
)
PRMSTS4

J

SELECT DRIVE 3 INITIALLY
ALSO LOADS A #07 INTO RB (DRSEL'S EQUIVELENT VALUE)

SELECT PAGE 3 IN RAM

POINT TO DRIVE 3'S STATUS IN RAM

STORE THAT POINTER IN R3 (SADRL'S EQUIVELENT VALUE)
LOAD 5 INTO R4e 5 IS THE DIFFERENCE BETWEEN

THE OP.SYS'S ORIVE STATUS BUFFER AND THE CTC'S
RECORD THIS DRIVE'S CURRENT STATUS

GD SCRAMBLE DRSTS BITS FOR OPERATING SYSTEM

ADVANCE RAM PDINTER TO OPERATING SYSTEM'S

DRIVE STATUS BUFFER :

LOAD LATEST DRIVE STATUS FOR OPERATING SYSTEM
RESTORE RAM PODINTER

COMPARE CURRENT STATUS TO LAST STATUS

GET READY TO SET BIT "DRIVE CHANGED STATE"

GO SET THE BIT IF A DRIVE CHANGED STATE

LOAD THE LATEST STATUS INTD RAM

DECREMENT THE SELECTED DRIVE

DECREMENT THE POINTER INTO RAM
ARE WE DONE CHECKING ALL FOUR ORIVES ?

IF NOT DONEy CONTINUE CHECKING DRIVES

- UPDATE PRIMARY STATUS'S VERSION
OF SELECTED DRIVE'S STATUS

[ N N ]
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'}

e

CANY

1Cs
1Ce
1C7
1C8
1C9
1CA
1C8

1CcC

1CD
1CE
1CF
100
101
102
103

104
105
1D6

107

CTC ASSEMBLER

08405C0621C62
08805C0621C72
08C05C0621C82
09005C0621C92
09C05C0621CA2
0A005C€0621CB2
0A405C0621CC2

0A805C0621CD2

00405A8471CE2
3FCO4EBC71CF2
00194C6CCLlDO2
00000C0621CF3
0000548471022
00194C6CC1lD32

0000DC0621D23

06C05C0621052
07005C0621062
07405C0621D72

07805C062000A

n)

13-0CT-81  22:22 PAGE 49  CTC UCODE CTCCl SUBROUTINE CLEAR OUT THE STATUS'ES
2076 2ottt deRs s edsd QLR bt oRt0ts0 Rt o0 oanRLSRRR SRR RR 0GRkt R0RnSRLRSBReR0 kot oshdtRes
2077 ¢ THIS ONE ZEROES OUT THE TERTIARYs QUINTARY,AND SECODARY STATUS'ES AND ZERQES *
2078 ¢ OUT THE SPACE IN RAM WHERE THE XOR BLOCKETTES IN GCR ARE WRITTEN. *
2079 # A SUBSET OF THIS ONE ONLY ZEROES OUT THE SECONDARY STATUS. *
2080 kb sbddeshbdhRhhhhddhdd *0#t######*####‘######‘########‘#*#####‘###‘####‘##**###“
2081

2082 v

2083  CLR.STS ZERO ‘RAM TRDSTS1

2084 NEXT

2085 ZERD RAM TRDSTS2

2086 NEXT g

2087 ZERO RAM TROSTS3

2088 NEXT

2089 2ERD RAM TRDSTS4

2090 NEXT

2091 ZERO RAM ONTSTS1

2092 NEXT

2093 ZERD RAM QNTSTS2

2094 NEXT

2095 ZERO RAN ONTSTS3

2096 NEXT

2097 ZERD RAN QNTSTS4

2098 . NEXT

2099 >>33>>>33>353>>3>3>>>

2100 > PASS.S  LIT SADRH #o1 -

2101 > NEXT 1

2102 > PASS.S  LIT SADRL B oFF 1

2103 > NEXT 1

2104 >CLR.RAML DEC.A R3 SADRL B 1

2105 > NEXT NBORROW 1

2106 > ZERD SCR 1 - ZEROD OUT PAGES O AND 1 DF RAM FOR THE
2107 > JMPC CLR.RAM1 1  XOR BLOCKETTE'S SPACE
2108 > PASS.S LIT SADRH 00 1

2109 > NEXT - 1

2110 >CLR.RAM2 DEC. A R3 SADRL B 1

2111 > NEXT NBORROW 1

2112 > ZERD SCR 1

2113 > IMPC CLR.RAM2 -

2114 3>33D353333>3>33>53>>

2115

2116 .

2117  # THIS ONE CLEARS OUT ONLY THE SECONDARY STATUS

2118

2119

2120 CLR.STS2 ZERD RAM SECSTSL

2121 NEXT

2122 ZERD RAM SECSTS2

2123 NEXT

2124 ZERO RAM SECSTS3

2125 NEXT

2126 ZERD RAN SECSTS4

2127 RETURNC

O O 9 9 @ 9 9 9O 9 9@ 9 9



BTI

108
109
1DA
108
10C
100
1DE
LDF
1€0
1E1L
1E2
LE3

LE4

CTC ASSERBLER

IFEO3EBC71E32

0020026622853

0021000621003

0016000621DA3

00393DECC1D92

00205006210F2

0020026622853

0021000621E23

0036000621DF3

00393DECCL1DE2

00180000A1E32

00004C0528004

0020C2A621DA2

13-0CT-81 22322 PAGE 50

2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
214l
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177

CTC UCODE CTCCl SUBROUTINE SEND "Q% BYTES TO PPU

GG AR e oSt E e kSRR b RN SRR AR AE AR RR R AP AR EREPAENL O OABEROESERR QUGS OLEN RS

# THIS ONE SENDS Q BYTES TO THE PPU WHICH COHE OUT OF THE PAGE IN RAM WHICH ¢
% THE CALLING RQUTINE POINTED TO. IF Q=0s THEN 256 BYTES ARE SENT AND RAM *
¢ ADDRESSES ARE ¢ #00+01902¢4¢+#FF, L

oS AR EeRRse RN nRERAELERAOERRISAEUESEEREFSNRSEDSOYRL NN RS RESkEELR000E 0B EE S

LOAD TIMEOUT OF APPROX 10 MILLI-SECONDS

SEND.BYTES  PASS.S LIT  RF B BFF
JMPU $B7 NEVER AND JUMP RIGHT INTO THE SEND ROUTINE
$B1 CLRTC CLEAR RTC
FLAG OVERFLOW IF TIMEOUT EXPIRED

JuprcC OVRFLHW NEVER

IXOIIIDIIXXIO3395505)

>582 NOP POLE RTC AND DFI TO SEE WHICH COMES FIRST
> JMPC SB3 NRTC :

> NOP

> JMPC -1 DFIL

IIXIDIDIDII3OD0335%>

DEC.A RF RF B DECREMENT TIMEOQUT TIMER
JMPU $B1 BORROW
$83 © CLDCO CLEAR DATA COMMAND-QUT
JMPU SB5 NEVER
SB4 CLRYC CLEAR RTC ’
JMpcC OVRFLW NEVER FLAG OVERFLOW IF TIMEOUT EXPIRED

DIX22II333023253555> .
POLE RTC AND NDFI TO SEE WHICH COMES FIRST

>585 NOP
> JMPC SB6 NRTC
> NOP
> JMPC -1 NDF1

DIIXIIX5IID39595355>

DEC.A RF RF B DECREMENT TIMEOUT TIMER
JNPU SB4 BORROHW . '
SBé6 : DEC.Q Q DECREMENT COUNT OF "HOW MANY BYTES TO SEND
NEXT ZERO
sa7 NEG.Q SADRL CALCULATE AND LDAD POINTER INTO RAM
RETURNC RETURN IF ALL BYTES ARE SENT
SCR oouT SEND THE BYTE POINTED TO IN RAM
JMPU SB2 NEVER AND LOOP UP TD SEND THIS BYTE

O 9 9 9 9 9 9o 9 9 e 9 o
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1€5
1E6
1E7
1E8
1E9

1LEA

1EB

1EC
1ED
1EE
LEF
1F0

1F1

3FCO3EBC71FL2

0020026622863

0021000621EA3

0014000621E73

00393DECC1EL2

0020000621EC2

0020026622863

0021000621EF3
0037000621€EC3
00393DECCLEB2
00180000A1F02
0000020620004

0020000621E72

13-0CT-81 22322 PAGE 51

2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227

B

CTC UCODE CTCC1

SUBROUTINE FETCH "Q™ BYTES FROM PPU

Ok e R e oAt SRR aRAShodFR AR RS AER R RRRR0SL S0 L0oRR bt kb o RbonR bRt bdb o tbne
® THIS LITTLE ROUTINE THROWS AWAY DATA BYTES FROM THE PPU PRIOR TO STARTING A *
#* WRITE. THIS IS A PATCH TO FIX A SYSTEM FLAW THAT DATA BUFFERS CAN BEGIN ON %

® BYTE BOUNDRIES IN MEMORY, BUT DATA TRANSFERS MUST BEGIN ON WORD BOUNDRIES. *
SN R RN R ERR RGN Rh a4 A RLASR SRR RS R0 SUARRARLNRERRY RN SRGRROLRRG SR ORI ASNOOb R

TOSS.BYTES  PASS.S
JMPU
T81
INPC
SO33335533533553555>>
>T82 - NOP
> JMPC
> NOP
> JHPC
3533533553535555355>>
DEC.A
JMPU
83
JMPU
T84
JMPC
33533353553355535555>
>T85 “NOP
> JMPC
> NOP
> JMPC
33535333533333>55355>
DEC.A
JMPU
86 DEC.Q
NEXT
RETURNC
187 NOP
JMey

LIT RF
787

CLRTC
UNDFLW

783

RF RF
T81

785

CLRTC
UNDFLH

T86

RF RF
TB4

DIN

782

B 8FF
NEVER
NRTC

DFO

B
BORROW

NEVER

NEVER

NRTC

NDCI

BORROKW

Q
ZERD

NEVER

LOAD TIMEOUT OF APPROX 10 MILLI-SECONDS
AND JUMP RIGHT INTO THE TOSS BYTES ROUTINE

CLEAR RTC
FLAG UNDERFLOW IF TIMEOUT EXPIRED

POLE RTC AND DFQ TO SEE WHICH COMES FIRST

DECREMENT TIMEOUT TIMER
WAIT OUT CONDITION BIT

CLEAR RTC
FLAG UNDERFLOW IF TIMEOUT EXPIRED

POLE RTC AND NDCI TO SEE WHICH COMES FIRST

DECREMENT TIMEQUT TIMER
DECREMENT COUNT OF HONW MANY BYTES TO TAKE

THROW AWAY THIS BYTEs CLEAR DATA FLAG-OUT
RETURN IF ALL BYTES ARE TAKEN )

LOOP UP TOD TAKE THE NEXT BYTE
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BTI

1F2

LF3

1F4

LF5

1F6

LF7

1F8

1F9

LFA

1F8

CTC ASSEMBLER

0100668621F42

0080668621F42

0600368C71F52

003935ACC1F62

0000000621FA3

0000000622001

002E000441FB3

0000000621F53

0000000625002

18001EBDD4EA2

13-0C7-81 22322 PAGE 52
2230

2231

2232

2233

2234

2235

2236 FORc24.IN

2237 JMPU
2238

2239 REV.24.1IN

2240 JMPU
2241

2282 IIID3DIIO535I335350>>
2243 >LOAD.24 PASS.S
2244 O NEXT
2245  DOO3X3DI3ID33X0035305>
2246

2247 LOOP .24 DEC.A
2248 NEXT
2249 -
2250 NOP
2251 JHPC
2252

2253 NOP
2254 caLLcC
2255

2256 PASS.A
2257 JMPC
2258

2259 NoP
2260 JMPC
2261

2262 DONE .24 NOP
2263 JMPU
2264

2265

2266

2267

2268

2269 OFFL INE S.I0R.A
2270 JMPU

CTC UCODE cTCCl1

SUBROUTINE MOVE 24 INCHES

LI e E L LIS PR S S L S S TR T DL I PR R L DL TP D T LR LT
¢ BELOW IS THE SUBROUTINE WHICH MOVES THE TAPE 24 INCHES &
* IT FLAGS AN ERROR IF THE DRIVE GOES OFFLINE

¢ IT ALSO STOPS THE TAPE IF A MARKING HOLE IS FOUND

Q
®

SRR SUUR LR XRREVLRRRALLERRROERREXIXRGEREPELP RGO RRKRSASEE2REREE000RAATGEE ok

LIT DRCON
LOAD.24

LIT DRCON
LOAD.24%

LIT RD

RD RD

DONE.24

WAIT.Ll.IN

RO

OFFLINE

LOOP .24

STOP.NOW

LIT R7
ERROR.7

B
BORRO

NBIT6

04

f02

a18

60

INSTRUCT TAPE TO GO FORWARD SLOW
SKIP :

INSTRUCT TAPE TO GO REVERSE SLOW
LDAD 24 (BASE 10) INTO THE TIMER
DECREMENT THE 24 INCH COUNTER

END IF 24 INCHES HAVE PASSED

GO WAIT FOR THE TAPE TO MOVE ONE INCH
INPECT RO t TAPE PDSITION KNOWN NOW ?
GO RECORD THE OFFLINE ERRDR IF TRUE

LOOP IF TAPE POSITION STILL UNKNOWN

STOP TAPE. RETURN FROM THERE

FLAG “TAPE POSITION LOST®
AND GO FLAG THE ERROR "OFFLINE"
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BTI CTC ASSEMBLER 13-0CT-81 22:22 PAGE 53 CTC UCODE CTCCL SUBROUTINE MOVE 700 FEET

2273 SRS ARAERERORSRARERRDEERRRRP RO SRS ORAESREREIAORPRALAGERRER RO AR AREAGEASDAGECOORDE

2274 * THIS ROUTINE MOVES TAPE WHILE TIMING THIS MOVEMENT AND LOOKING FOR EOT OR BOT, #
2275 ¢ THE MASK IN RB DETERMINES HOW THIS ROUTINE EXITS 3 *
2276 # RB = #02 : IGNORE EQOT, EXIT ON BOT, ERROR IF TIMEOUT OR OFFLINE %
2277 % #08 : IGNORE BOT, EXIT ON EOTy ERROR IF TIMEQUT OR OFFLINE *
22718 # #18 : IGNORE 80Ty EXIT ON TIMEOUTs ERROR IF EOT OR OFFLINE .
2279 # THE TIMER IS FOR 700 FEET AT 30 IPSs UNLESS LOADED ELSWHERE %
2280 udbikksebhbdndoba0ia SR e R AR SRR RN K ORSE bR ORNRR RO SO RERES SRR hGREe o ohbbksoRgkd
2281
2282 FOR.700FT LIT DRCON "la MOVE TAPE FORWARDs FAST
LFC 0500668621FF2 2283 JMPY LOAD.700 ) SKIP
2284  REV.700FT LIT DRCON n2 - MOVE TAPE REVERSE, FAST
LFD 0480668621FF2 2285 Impy LOAD.700 :
2286  ERASEL700FT LIT DRCON foc MOVE TAPE FORWARD, SLOWs WRITE (ERASE)
1FE 0300668621FF2 2287 JnPy LOAD.700
2288
2289 33>5333>335>>3>>>33> :
2290 >L0AD.700 PASS.S  LIT RD B #DO -
LFF 3400368C72002 2291 > NEXT 1L - #2000 = 8400 INCHES = 700 FEET
2292 > PASS.S  LIT RC B #20 1 WHICH IS LOADED INTO COUNTER RCsRD
200 0800328C72012 2293 > NEXT -
12294 3>33333>3533533>33>>>>
2295
2296  LOOP.700 DEC.A RD RD 8 DECREMENT THE LS INCH COUNTER
201 001935ACC2022 2297 NEXT NBORROW
2298 NOP
202 0000000622083 2299 JHPC NOT700YET JUMP IF COUNTER NOT EXPIRED :
2300 DEC.A RC RC B DECREMENT THE MS COUNT SINCE THE LS ROLLED OVER
203 0019318CC2042 2301 NEXT NBORROW
2302 NOP '
204 0000000622083 2303 JnPC NOT700YET JUMP IF COUNTER NOT EXPIRED
2304 - ~
2305 PASS.A  RB IF WE GET HEREs THE COUNTER HAS EXPIRED
205 000C016442062 2306 NEXT BIT4 SO INSPECT THE EXIT INSTRUCTIONS
2307 :
2308 NOP : - ,
206 0000000625003 2309 JMPC STOP JNOW EXIT HERE IF TIMEOUT IS NO ERROR -
2310 : :
2311 S.IOR.A LIT R7 8  #60 FLAG "TAPE POSITION LOST"
207 18001EBDD4E92 2312 JNPU ERROR. 6 AND RECORD THE TIMEQOUT ERROR
2313 : -
2314  NOT700YET NOP ‘ THE TIMER HAS NOT EXPIRED
208 0000000622001 2315 CALLC WAIT.1.IN SO GO WAIT ANOTHER ' INCH
: 2316 :
2317 AJAND.B RO RB USE RB TO MASK AND INSPECT THE DRIVE STATUS IN RO
209 00382CO6LLFB3 2318 Jupc OFFLINE NZERD FLAG OFFLINE ERROR IF ONE OCCURRED
2319
2320 PASS.A RSB INSPECT EXIT INSTRUCTIONS IN RB
20A 002C016442013 2321 JNPC LOOP 4700 NBIT4 8UT LOOP IF EOT/BOT IS NOT YET FOUND
2322
2323 NOP I GUESS AN END OF TAPE HAS BEEN FOUND
208 0000000625003 2324 JHPC STOP .NOW SO STOP THE TAPE IF IT'S NOT AN ERROR
2325 '
2326 S.IOR.A LIT R7 B #60 FLAG "TAPE POSITION LOST"
20C 18001EBDD4FA2 2327 JMPY ERROR.17 AND FLAG UNEXPECTED EOT ERROR
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BTI CTC ASSEMBLER 13-0CT-81 22:22 PAGE 54 CTC UCODE CTCC1 SUBROUTINE HAIT 1 INCH
2330 SebtbbteR00 bRk dtbd iR ot R0 LR R b b hL R AR RSN AORAQONA KR O RSN RN ENEHOCRQONQAREERBEERGR
2331 % THIS SUBROUTINE TIMES OFF ONE INCH OF TAPE AND RETURNS WITH THE ¥
2332 ¢ CONDITION BIT TRUE IF THE DRIVE HAS GONE OFFLINE, FALSE OTHERWISE %
2333  Fh04RfkoS0k 0kt a bRt A kRS 0R 0L de RS L hS LA ROLORERRRARROR AR OROGAORREELStSRES
2334
2335 WAIT.1l.IN PASS.S LIT RF B f1F LOAD LS COUNT OF ONE INCH
20D O07CO3EBC720E2 2336 : NEXT
' 2337
2338 PASS.S LIT RE B 703 LOAD MS COUNT OF ONE INCH
20€ 00CO3A8C720F2 2339 NEXT
2340
2341
2342
2343
2344
2345 LOOP.1.IN NOP
20F 00210006220F3 2346 JMPC * NRTC WAIT FOR RTC
2347 :
2348 DEC.A RF RF 8 DECREMENT THE LS COUNTER
210 O00193DECC2112 2349 NEXT NBORROM '
2350 ¢
2351 CLRTC CLEAR RTC
211 00000266220F3 2352 JNPC LOOP.1.IN LS COUNTER DIDN'T ROLL OVER SO CONTINUE
2353 )
2354 DEC.A RE RE 8 . DECREMENT THE MS COUNT SINCE LS COUNT ROLLED OVER
212 001939CCC2132 2355 NEXT NBORROW ‘
2356
2357 NOP :
213 00000006220F3 2358 JMPC LOOP.1.IN IF MS COUNT DIDN'T ROLL OVERy CONTINUE
2359 )
2360
2361
2362
2363
2364 DONE.1.IN PASS.S DRSTS RO 8 : LOAD LATEST DRIVE STATUS INTOD RO “
214 002D024C7000A 2365 RETURNC NBITS RETURN W/CONDITION = DRIVE NOT READY .
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BT1

215
216
217
218
219
21A
218
21C
210
21€
21F
220
221
222
223
224
225
226
2217
228
229
22A
22B

22C

’j

CTC ASSEMBLER

0108028762162
05D80287622C3
04980287622C3
04580287622C3
04180287622C3
05980287622C3
05590287622C3
05180287622D3
0408028762333
03D80287622C3
03980287622C3
0D0FO0DA4422C3
000E00A4422C3
000D00A4422C3
00030006222C3
00060006222C3
03580287622C3
03180287622C3
02D80287622C3
02980287622C3
02580287622C3
02380287622C3
0000000620004

0800068C72712

13-0CT-81 22:22 PAGE 55  CTC UCODE CTCCL SUBROUTINE CONSTRUCT THE ERROR BIT

2368 SutsSibbrtddNibdhtR N bbtNbRAhGOSoRStoSRAR RSO REERNPEERAR RPN ReEeRhR et oL SORRoaRDd

2369 * THE ERROR BIT IS SET WHEN AN ERROR WHICH REQUIRES A RETRY HAPPENS OR WHEN ¢

2370 ¢ AN ERROR WHICH CLEARLY SHOMS SOMETHING IS AFOUL (SUCH AS ILLEGAL STORE) *

2371 % OCCURS. IT IS IMPOSSIBLE TO DOCUMENT THIS AS IT IS A VERY ®INTELLIGENT® ¢

2372 % PIECE OF CODE. SEE THE CTC EXTERNAL SPECS FOR DETAILS. ¢

2373 S50 sushdstob bbbt bbb R s RR et 00 RS RASRARELbR ARSI AR RSN NRBERARQ RSB EURE ARG

2374

2375  ERRORBITL  S.XOR.Q LIT 707 ENTER AFTER WRITE DATAy REPEAT, OR FILE MARK
2376 NEXT ' ZERD AND FAST FORWARD, REWINDs CYCLE, AND WRITE GAP
2377 S.XOR.Q - LIT 517

2378 IHPC SET.IT ZERO

2379 S.XOR.Q LIT 12

2380 JNPC SET.IT ZEROD

2381 S.XOR.Q LIT #f11

2382 JMPC SET.IT ZERD

2383 S.XOR.Q LIT 110

2384 JMPC SETLIT ZERO

2385 ERRORBIT2  S.XOR.Q LIT 116 ENTER AFTER A READy CRAMMED BYTE COUNT, XOR BYTES
2386 JNPC SET.IT ZERD <

2387 S.XOR.Q0 LIT "ns

2388 : JHPC SET.IT ZER0

2389  HANDLED.15  S.XOR.Q LIT 14 RE-ENTER AFTER HANDLING ERROR #15

2390 JNPC HANDLE. 15 ZERO

2391  HANDLED.14  S$.XOR.Q LIT #13 RE-ENTER AFTER HANDLING ERROR #14

2392 JHPC HANDLE . 14 ZERO

2393 S.XOR.Q LIT #0F

2394 JNPC SET.IT ZERD

2395 SeXOR.Q LIT #0E

2396 JMPC SET.IT ZERD

2397 PASS.A RS

2398 JHPC SETIT BIT?

2399 PASS.A RS

2400 " JMPC SET.IT BIT6

2401 PASS.A RS v

2402 JHPC SET.IT BITS

2403 NOP ,
2404 JMPC SETLIT WOL :

2405 ERRORBIT3  NOP ENTER AFTER A FILE MARK SEARCH, FORWARD OR REVERSE
2406 JMPC SET.IT RDL :

2407 S«XOR.Q LIT #0D

2408 JMPC SET.IT ZERO

2409 S+XOR.Q LIT #0C

2410 JMPC SET.IT ZERQ

2411 S«XOR.Q LIT #o08

2412 JMPC SET.IT 2ERD

2413 S.XOR.Q LIT #0A

2414 JNPC SET.LIT ZERO '

2415 ERRORBIT4 SeXOR.O LIT #09 ENTER AFTER SKIP FORWARD OR REVERSE

2416 JHPC SET.IT ZERD

2417 S.XOR.Q LIT 08

2418 JNPC SETLIT NZERD

2419 NOP EXIT

2420 RETURNC

2421 SET.IT PASS.S LIT R1 B #20 PREPARE TO SET THE ERROR BIT

2422 JHPU SETBIT.P1 G0 SET THE ERROR BIT AND RETURN FROM THERE
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22D

22

22F

230

231

232

233

234

235

236

CTC ASSEMBLER

002EQ0A4422E2

084802A622303

00001CEC4A2C2

08BC802A6222C3

00000006222C3

00200006221C2

078802A472342

077B02A4722C3

00000006222C3

00200006221D2

13-0CT-81  22:22  PAGE CTC UCODE CTCC1 SUBROUTINE CONSTRUCT THE ERROR BIT

2424 200k dbbydddd o b oibpd bbb bbbttt oR bbbttt o0ba00 SRR e0R RO RRGAOrGR NG EEOORGUdd

2425 * ERROR 15 (RECOVERABLE READ) IS ERROR 16 (UNRECOVERABLE) IF AN OVER FLOW *

2426 % OCCURRED. IF NOT OVERFLOW AND NOT DATA ERRORs THE ERROR BIT NEED NOT BE SET., #

2427 * ERROR 14 (CRAMMED BYTE COUNT BLOCKETTE NOT FOUND) IS NOT AN ERROR IF THE *

2428 & CRAMMED BYTE COUNT = #0000, SO IN THAT CASE THE ERROR BIT IS NOT SET. &

2429 sk gdaddde btk a AR NRa RN RS e RS RO NN ARG RR SRS RARANSRAPEROADRRERASOAHEGEEOADD

2430

2431  HANDLE.1l5 PASS.A RS INSPECT R5 FOR AN OVERFLOW ERRDR

2432 NEXT ' NBIT6 :

2433 , :
2434 RAM TRDSTS1 INSPECT TERTIARY STATUS FOR DATA ERROR
2435 JHPC “e2 8ITO SKIP IF NOT OVERFLOW

2436 .

2437 CNG.15.16 INC.A R7 R7 B OVERFLOW SO ERROR #15 IS ERROR #16
2438 JNPU SETLIT AND GO SET THE ERROR BIT

2439

2440 RAM TRDSTS3 INSPECT TERTIARY STATUS FOR DATA ERROR
2441 JHPC SET.IT BITO JUNP IF DATA ERROR

2442

2443 NOP _

2444 JNPC SET.IT JUMP IF DATA ERROR

2445

2446 NOP THERE'S NDO ERROR HERE SO BACK TO LOOK FOR OTHERS
2447 JNPU HANDLED .15 NEVER

24438

2449

2450

2451

2452

2453  HANDLE.l4 PASS.S  RAM SECSTS4 INSPECT FOR BYTE COUNT = #0000

2454 NEXT NZERO

2455

2456 PASS.S  RANM SECSTS3 INSPECT FOR BYTE COUNT = #0000

2457 JHPC SET.IT NZERO SET ERRORBIT IF BYTE COUNT # #0000
2458

2459 NOP ,
2460 JMPC SET.IT SET ERRORBIT IF BYTE COUNT # #0000
2461

2462 NOP THERE®S NO ERROR HERE SO BACK TO LOOK FOR DTHERS
2463 JMPY HANDLED.14 NEVER
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237

238
239
23A
238
23C

23D

23E

23F

)

CTC ASSEMBLER

07C01E8252382

0058028762392
00980287623F)3
00080287623F2
01180287623F3
01580287623F3

01880287623F3
000000062000A

0800068C72712

.

)

13-0CT-81  22:22 PAGE 57  CTC UCODE CTCCl SUBROUTINE CONSTRUCT THE ERROR BIT
2465 Seoidsdpb et a0t d ottt RbbbRb bt bR on bR R0 bR Rkt RRb Rt ROkbRbhbeR oS hbhnbhb Rtk
2466 * HERE IS THE ERROR BIT ROUTINE WHICH APPLIES TO ALL ! STORES AND IS : *
2467 & THEREFOR CALLED FROM THE ROUTINE “UPDATE.STS" RATHERE THAN *
2468 ¢ FROM EACH INDIVIDUAL STORE ROUTINE. *
2469 # [T SETS THE ERROR BIT ON ERRORS 1s 2» 35 4y 59 OR 6. *
2470 30085000 bhaddda bbb dbtbg0bbRest bR bt bbbt d s s bt dSh kR0t b kbbbt tRPbRab kbR ktt
2471

2472 ERRORBITS S.AND.A LIT R? '@ #IF ISLOATE THE ERROR BITS OF R7
2473 NEXT :

2474 . <

2475 SoXOR.Q LIT #01

2476 NEXT ZERD

2477 SeXOR.O LIT #02

2478 JMPC SETelIT ZERO

2479 SeX0R.0 LIT 803

2480 JMPC SET..IT ZERD

2481 SeXOR.Q LIT 804

2482 JMPC SET..IT ZERO

2483 S.XOR.Q LIT #05

2484 IMPC SET..IT ZERD

2485 SeXOR.Q LIT 706

2486 JMPC SET..IT NZERO

2487

2488 NOP

2489 RETURNC

2490 _

2491 SET..IT PASS.S LIT Rl B #20 PREPARE TO SET THE ERROR BIT
2492 JMPU SETBIT.P1 GO SET THE ERROR BIT IN PRMSTSL.: RETURN FROM THERE
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8TI CTC ASSEMBLER 13-0CT-81 22322 PAGE 58 CTC UCODE CTCCl SUBROUTINE CHECK~DFF-LINE=2

24995 et oddsd oo sdbit0 e 0A0RRERERNEB AL IRRCA 0oL RARSS RSN RO0E0E SN0 E RS RSaGHS

2496 % THE ROUTINES WHICH READ/WRITE FROM/TO THE TAPE CHECK WHETHER THE TAPE b
2497 * MENT OFFLINE OR EOT OR BOT WAS FOUND AS THE LAST THING THEY DO. @
2498 #* IF SOy ANY ERROR THAT MAY OR MAY NOT HAVE OCCURRED IS OVERHRITTEN BY THE *
2499 % ERROR OFFLINE OR EOT OR BOT SINCE THAT IS THE PROBABLE CAUSE OF AN ERROR ¥
2500 * [F THERE WAS ONEs AND IF NOTs IT IS A VALID ERROR TO BE FLAGGED. »
2501 $3pdsdd RS a0 bttt bbht sttt bR et ERt et R 00RRRR 0O RRRLRUSRRRR G UG RLoNbAEd
2502 ’ :
2503 CHKOFFLINE2 PASS.A R6 INSPECT BIT “FORWARD OR REVERSE %
240 002A00C442412 2504 NEXT NBIT2 .
2505 )
2506 PASS.A RO B INSPECT THE DRIVE STATUS IN RO
241 002D000C42453 2507 JMPC REV,2 NBITS
2508 '
2509 FOR.2 PASS.A RO INSPECT DRIVE STATUS AGAIN FOR EOT
242 000B000442483 2510 JMPC OFFL INEZ2 BIT3 ERROR IF DRIVE NOT READY ’
2511
2512 PASS.S LIT Q 817 RECORD EOT ERROR IN Qs BUT
243 05C002807000A 2513 RETURNC RETURN IF NOT EOT
2514
2515 Se.I0R.A LIT R7 8 760 FLAG "TAPE POSITION LOST®
244 18001E8DD24A2 2516 JHPU FINISH.ERR - AND FLAG ERROR "EOT FOUND"
2517 :
2518 REV.2 PASS.A RO INSPECT DRIVE STATUS AGAIN FOR BOT
245 0009000442483 2519 JMPC OFFLINEZ2 BIT1 ERROR IF DRIVE NOT READY
2520 ’
2521 PASS.S LIT Q 18 RECORD BOT ERROR IN Qs BUT
246 0600028070004 2522 RETURNC . RETURN IF NOT BOT -
2523
2524 S«.I0R.A LIT R7 8 260 FLAG “TAPE POSITION LDST®
247 1B001EBDD24A2 2525 JMPU FINISH.ERR AND GO FLAG ERROR "BOT FOUND"
2526 .
2527 OFFLINE2 PASS.S LIT Q 807 RECORD OFFLINE ERROR IN @
248 01C0028072492 2528 NEXT : .
2529
: 2530 S.I0R.A LIT R7 8 #60 FLAG "TAPE POSITION LOST"®
249 18001EBDD24A2 2531 JMPU FINISH.ERR AND GO RECORD THE OFFLINE ERROR
2532
2533 FINISH.ERR SeAND.A LIT R? 8 #EO MASK ANY OTHER ERRORS IN R7
24A 3B001EBE524B2 2534 NEXT :
2535
2536 A.IDR.Q R7 R7 8 STORE NEW ERROR IN R7

248 00001CEDBOOOA 2537 RETURNC AND RETURN
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24C

24D

24E

24F

250

251

252

253

254

255

256

257

258
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CTC ASSEMBLER

3FCOJEBC724D2
34403A8C72542
IFCO3EACT724F2
11C03A8C72542
IFCO03E8C72512
07403A8C72542
06003EB8C72532
00003A8C72542
00393DECC2552
003939CCC2573
000039CC4A582
000000062000A

0000000622542

13~0CT-81 22:22 PAGE 59 CTC UCoDE CTCC1 SUBROUTINES WAIT.XX.SECONDS

2540 SEDSERSORLGIHP S SO EERARBAEEORARNARBRPROCROLBORLRRIDESRERORROR SRR SRERGSERAORRARAEYS
2541 ¢ THESE SUBROUTINES ARE REALLY NEAT. ONCE CALLEDy THEY RETURN WHEN THE AMOUNT *
2542 ¢ OF TIME INDICATED IN THE SUBROUTINE NAME HAS EXPIRED *

2543 S02%R0t400 000t G0kt b YRS rRRETRSR ARG RIRRSHRRERDO LR AR LRI RE RSO ATE QA GO Re oA DRED
2544 .

2545 . WAIT.35.,MS  PASS.S  LIT RF B #FF LOAD LS COUNT OF 35 MILLISECOND WAIT
2546 NEXT

2547 .

2548 PASS.S LIT RE B8 W1 LOAD MS COUNT OF 35 WILLISECOND WAIT
2549 JMPy W.RERF.S GO WAIT

2550 :

2551  WAIT.12.MS  PASS.S  LIT RF 8  #FF LOAD LS COUNT OF 12 MILLISECOND WALY
2552 NEXT

2553

2554 PASS.S  LIT RE B 847 LOAD MS COUNT OF 12 HILLISECOND WAIT
2555 JMPY W.RERF .S GO WAIT

2556

2557  WAIT.5.MS PASS.S LIT  RF 8 HFF LOAD LS COUNT OF 5 MILLISECOND WAIT
2558 NEXT

2559

2560 PASS.S LIT  RE 8 #1D LOAD MS COUNT OF 5 MILLISECOND WAIT
2561 JMPUY WeRERF,S G0 WAIT

2562

2563  WAIT.16.US  PASS.S LIT  RF B #l18 LOAD LS COUNT OF 16 MICROSECOND WAIT
2564 NEXT

2565 ,

2566 PASS.S LIT RE 8 #00 LOAD MS COUNT OF 16 MICROSECOND WAIT
2567 JMPU WoRERF.S GO WAIT

2568 -

2569  W.RERF.S DEC.A RF RF ) DECREMENT THE LS COUNT

2570 NEXT BORROW

2571

2572 DEC.A RE RE B DECREMENT THE MS COUNT

2573 JHPC #e2 BORRON SKIP IF LS COUNT DID ROLL OVER

2574 .

2575 INC.A RE RE B UN-DO THE DECREMENT ABQOVE

2576 JuPU 22 SKIP -

2577

2578 NOP :
2579 RETURNC RETURN IF BOTH COUNTERS ROLLED OVER
2580 :

2581 NOP

2582 JHPU NeRERF.S LOOP UNTIL BOTH COUNTERS DO ROLL OVER
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259
25A
258
25C
250
25€
25F
260
261
262
263
264
265
266
267
268
269

26A

268
26C
26D

26E

CTC ASSEMBLER

0000000222542
002F000442582
000E000442503
00800281E2582
002D0004425F3
01000281E2502
000C000442613
08000281E25F2
0008000442633
10000281E2612
000A000442653
20000281E2632
0009000442673
04000281E2652
0008000442693
00400281E2672
0000000620004

02000281E000A

0CCO06B4726C2
0E000696526D2
00000434426€E2

0000043440004

)

13-0C7-81

2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
26136

SCRAMBLE

SHIFT

22322

PAGE 60

LERD
NEXT
PASS.A
NEXT
PASS. A
JMPC
S.I0OR.Q
JMPU
PASS.A
JMPC
S.I0OR.Q
JHPU
PASS.A
JMPC
S.I0R.0
JMPU
PASS.A
JHPC
$.I0R.Q
JMPU
PASS.A
JMPC
S.I0R,.0
JMPU
PASS.A
JMPC
S.I0R.Q
JMPU
PASS.A
JMPC
S.I0R.Q
JMPU
NOP
RETURNC
S.10R.Q
RETURNC

PASS.S
NEXT
S<AND,A
NEXT
PASS.A
NEXT
PASS. A
RETURNC

RO

82
LIT
hel

*+2
LIT
*=1

42
LIT
¥=1
RO

a2
LIT
%=1
RO

42
LIT
®=1
RO

xe2
LIT
s=1
RO

%42
LIT
*-1

LIT

RAM
LIT
R1

R1

CTC UCODE CTCCl

R1
R1
R1

R1

Q

NBIT?7
BITé
Q 802

NBITS
Q #04

BIT4
Q 820

BIT3
Q 40

BIT2
Q 80

BITL
Q #10

8ITO
Q #01

Q #08

BR  SEUDO.ADDR
BR #38
BR

SUBROUTINES FOR THE OPERATING SYSTEM

AR UREAR OO R RS AR REASEEREBRERVEXEAIRNSAARRISEGESSEARLI LU KOS O ERAIEARG 0

¢ HERE ARE SOME LATE ADDITIONAL ROUTINES TO PLEASE THE OPERATING SYSTEM *
R RPN RARA SR AREN YN RNQ RN AN O XL AR RS SP L GLERAERORGEEEDHERUEEEE AR GRASRSL2RG2E

THIS ONE TAKES THE DRIVE STATUS IN RO AND
TRANSLATES IT INTO A VERSION THE OPERATING SYSTEM
LIKES IN Q

SEE BEGINNING PAGES FOR A DESCRIPTION OF THIS
TRANSLATION ’

THIS ONE SHIFTS THE PSEUDO-ADDRESS FROM
THE PPU WHILE MASKING AWAY SOME BITS SO
THE RESULT CAN BE INDEXED ON TO QUICKLY
DECODE WHAT TO DO WITH THIS ORDER

FROM THE PPV )
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BT1 CTC ASSEMBLER 13-0CT-81  22:22 PAGE 61 CTC UCODE CTCCl SMALL SUBROUTINES
2639 23k uskdo0dagtd gt d RNt S a0t RR 000 0RoEeRARSSR LS RARONN0ROREAN ORGSR ERSRGSEORGRR
2640 # A SPLATTERING OF SMALL SUBROUTINES ' *
2641 S50 0ttt RRRAHobe i 0RO R KER Rt OLSORRbbOooRhba eSS 0RASLRRERRSEER OO CReErhetoAbbbd
2642 A
2643
2644 % THESE TWO SET/CLEAR BITS IN THE FIRST AND THIRD BYTES OF THE PRIMARY STATUS
2645
2646 )
2647 CLRBIT.P1 NOT.A R1 R1 8 INVERT R1 SO IT TELLS WHICH BITS TO CLEAR WITH 0°'S
26F 0000042D42702 2648 NEXT -
2649
2650 S.AND.A RAM R1 B PRMSTS1 CLEAR THE BITS
270 054006AE52722 2651 JNPY #42 SKIP TO SETBIT.P1'S RETURN STATEMENT
2652
2653  SETBIT.P1 S.IOR.A RAM R1 8 PRMSTS1 SET PRMSTSL®S BITS WHICH R1 HAS SET
271 054006ADD2722 2654 NEXT :
2655
2656 PASS.A Rl RAM PRMSTS1 RELOAD THE PRIMARY STATUS
272 05405C244000A 2657 RETURNC
2658
2659 CLRBIT.P3 NDT.A R1 R1 8 , INVERT R1 SO IT TELLS WHICH BITS TO CLEAR WITH 0°'S
273 0000042D42742 2660 NEXT _ : :
2661 ,
2662 S<AND.A RANM R1 B PRMSTS3 CLEAR THE BITS :
274 05C006AE52762 2663 JNPU *42 SKIP TO SETBIT.P3'S RETURN STATEMENT
2664 :
2665 SETBIT.P3 S.IOR.A RAM R1 B PRMSTS3 SET PRHSTS3'S BITS WHICH Rl HAS SET
275 05C006ADD2762 2666 NEXT : :
2667 :
2668 PASS.A Rl RAM PRMSTS3 RELOAD THE PRIMARY STATUS
276 05C05C244000A 2669 RETURNC
2670
2671
2672
2673 % THESE TWO TELL THE SENDSTRING SUBROUTINE TO SEND EOR AND GO BYTES
2674
2675
2676 :
2677  SENDEOR PASS.S LIT Q EOR LOAD EOR BYTE INTO Q
277 2400028072792 2678 JMPU #42 SKIP :
2679 ‘
2680 :
2681  SENDGO PASS.S LIT Q 1] LOAD GO BYTE INTO 0
278 1800028072792 2682 NEXT -
2683 o
2684 PASS.O RAM SPARE LOAD @ INTO SPARE BUFFER IN RAN
279 0EB05C04227A2 2685 NEXT
2686
2687 PASS.S LIT SADRL 8 SPARE POINT TO THE SPARE BUFFER IN RAM
27A OEBO4EBC7278B2 2688 NEXT
2689
2690 LIT SADRH #03 POINT TO PAGE 3 IN-RAM
273 00C05A86227C2 2691 NEXT
2692
2693 PASS.S LIT R4 8 #02 THERE ARE 2 BYTES TO BE SENT

27C 0080128C71962 2694 JMPUY SENDSTRING RETURN FROM THE END DF "SENDSTRING"
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o

<

7

iy

oy

vy

8T1

27D

27E

27F

280

281

282

283

284

285

286

287

CTC ASSEMBLER

01CO00EBC7282C
000F043C427F2
00190C6CC2813
00400A96D27E7
00400A95D27E7

000000062000A

0036000622853
0000000620004
1200168002872
0A001680D2872

01C0168EDOOOA

13-0CT-81

2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743

22:22

PAGE 62

CTC UCODE CTCCl

SHALL SUBROUTINES

CRARGEERDLo bR G ede e ke ARG 0 0RO SR a0 RE S dSRN0R At O0RR RS ORRUORG LS GRS LSLRRRRN0RSE

® MORE LITTLE SUBROUTINES
et e Rekb hdf SR ia R oSSR RGRRRORRRS0RLLRORRRERORAERRGEURGELSARRSUOEO RS EUS kRS

&

¢ THIS ONE TAKES THE BITS IN Rl AND COPIES THEM BACKWARDS INTO R2
% IT HELPS WRITE GCR'S REVERSE BYTE COUNT

REVR5.BITS

LOOP.RB

DONE.RB

% HERE THE UNDER FLOMW

LASTOVRFLNW

OVRFLW

UNDFLW

PASS.S
LDz

PASS.A
NEXT

DEC.A
JMPC

S.8CL.A
JuPZJ

S<I0OR.A
JNPZJ

NOP
RETURNC

NOP
JMPC

NoP
RETURNC

S<I0R.A
JMPU

S<IOR.A
JMPU

Se.BCL.A
RETURNC

LIT R3
DONE .R8B
R1 R1
R3 R3
*+2

LIT R2
LOOP .RB
LIT R2
LOOP.RB

AND OVER FLOW

OVRFLMW
LIT R5
o42

LIT RS
el

LIT R5

B #07
8L

BIT?

B
NBORROM
BR #01
BR A0l

ERRORS ARE FLAGGED

NDFI

8 48
B #28
B #07

LOAD A COUNTER INTO R3 ¢ 7+1 BITS TO REVERSE
POINT Z TO END OF THIS ROUTINE '

SHIFT Rl LEFT AROUND ONCE
LOOK AT BIT 7 TO SEE IF IT'S SET OR CLEAR

OECREMENT THE COUNT OF BITS TO REVERSE
SKIP TO SET A BIT IN R2

CLEAR R2'S BIT ,
CONTINUE LOOP ON REVERSE BITS IF NOT DONE

SET R2's BIT
CONTINUE LOOP ON REVERSE BITS IF NOT DONE

ALL 8 BITS ARE SWAPPED AROUND
SO RETURN

THE CONDITION BIT = 1/0 THINKS NOT DONE
SEE IF PPU FINISHED IT'S PART
RETURN IF PPU CLEARED ITS DATA FLAG OUT

SET BITS ®"ERROR DETECTED"™ AND "DVER FLOW"
SKIP TO RETURN STATEHENT

SET BITS “ERROR DETECTEDY AND "UNDER FLOMW"
GO TO RETURN STATEHENT

CLEAR ANY FETCH OR SEND INSTRUCTIONS
AND RETURN

% SEE READ/WRITE ROUTINES FOR A DESCRIPTION OF R5'S USE.

€ O C O O © © @ 9 9 VU 9 9 @ 9@ @ 9 @ 9 @ 9 o



~v

-

BTI

4CD
4CE
4CF
4DO
4D1
4D2
403
4D4
4D5
4D6
407

4D8

4EQ
4E1
4E2

4E3

CTC ASSEMBLER

0030026624CF3

003D000CC4CF2

0000000624D63

15383EA754012

15583AA754D33

0000000622993

003939CC4CD42

0000000622993

-Q0003DEC4A992

0000000622911
000001A442993
10001A8ED4EO6
04E0
0000000624ED2
0000000625002

0400168ED3982

050& dD5002

13-0CT7-81 22322 PAGE 114
2331

2332

2333

2334

2335

2336

2337

2338

2339 NOT.WRITE

2340 JNPC
234}

2342 DEC.A
2343 JNPU
2344

2345 NOP
2346 JMPC
2347

2348 DATA.HERE S.XOR.A
2349 NEXT
2350

2351 S<XOR.A
2352 JMPC
2353

2354 NOP
2355 JMPC
2356

2357 INC. GAPC INC.A
2358 NEXT
2359

2360 NOP
2361 JmMpc
2362

2363 INC.A
2364 JMPU
2365

2366 NDATAHERE NOP
2367 CALLC
2368

2369 PASS.A
2370 JMPC
2371

2372 S«BCL.A
2373 INDEXC
2374

2375

2376 ORG
2377

2378 EXIT NaoP
2379 JMPU
2380 :

2381 NOP
2382 JMPY
2383

2384 S.BCL.A
2385 JMPUY
2386

2387 S.I0R.A
2388 JMPU

CTC UCODE CTCC1

GAP FINDER

RERBEREA SR e AR SR YRS QAR RARERRARRSASSOEREERR RSO PR RQARRBALGERRE QNG ERRRLANSHON
* HERE IS THE PART OF GAPFINDER WHICH LOOKS FOR 1/3 INCH DROPOUT. IT DOES

* THIS BY DECREMENTING A COUNTER EACH TIME DATA IS NOT DETECTED AND

* INCREMENTING IT EACH TIME DATA IS DETECTEDs BUT IT DOES NOT INCREMENT IT

* THIS ROUTINE NOISE IMMUNE, BUT NOT VERY ACCURATE WITH MARGINAL TAPES.

]
x
-
¢ BEVOND THE VALUE THAT REPRESENTS 1/3 INCH OF TAPE. THIS ALGORYTHM MAKES %
&
*

ARROSEE IR SRR RALLESGAERESRERVEXGA KRR LER OSSR RD PSR ORCNRERONINGORORRR XSRS S0

CLRTC

242

RO RO
*¢l
NDATA.HERE
RAM RF
RAM RE
INC.GAPC
IDLOOP 4

RE RE
1DLOOP4

RF RF
IDLOOPS
DEC.2BYTES
RD :
1DLOOPS
LIT R6&6
EXIT

NRDD

8
NRDD

MSTHIRDIN.
NZERO

LSTHIRDIN,
ZERD

8
NCARRY

ALHAYS

B #40

% THE INDEXED EXIT TABLE MUST BEGIN AT ADDRESS #XX0

*+10 AND #7F0

ERROR. A

STOP.NOMW

LIT RS
LOOK.SZR

LIT R7
STUP.NOW

ITS NOT A WRITEs RTC WAS SET
SKIP IF WE NEEDN'T DECREMENT MS COUNTER RO4RC

DECREMENT MS GENERAL PURPOSE COUNTER ROsRC
TEST FOR READ DATA DETECTED

NOW TO DECIDE IF WE ARE IN A DROPOUT OR NOT
COMPARE MS COUNTER TD 1/3 INCH TIME

COMPARE LS COUNTER TO 1/3 INCH TIME

1F UNEQUALs WE MAY INCREMENT THE GAP COUNTER
IF EQUALs WE MAY NOT INCREMENT THE GAP COUNTER
INCREMENT THE LS BYTE OF THE GAP COUNTER

RETURN TO IDLOOP IF WE DONT HAVE TO CARRY

INCREMENT THE MS BYTE OF THE GAP COUNTER
AND RETURN TO IDLE LOOP

DATA NOT PRESENT
S0 DECREMENT THE GAP COUNTER

INSPECT INSTRUCTIONS WHERE TO EXIT

'RETURN TO IDLOOP IF 1/3 INCH GAP NOT YET FOUND '

TELL IDLOOP “DON*T USE GAPFINDER™
INDEX INTO THE EXIT TABLE

AN UNEXPECTED I.R.G. HAS BEEN FOUND
THE GAP WE ARE LOOKING FOR HAS BEEN FOUND
INSTRUCT IDLOOP TO SERVICE READ ROUINTES ALWAYS

FILE MARK SEARCH CONTINUES : LOOK FOR SYNC ZONE

I.ReGs CAME BEFORE HWE FOUND THE CORRECT
CRAMMED BYTE COUNT BLOCKETTE 3 FLAG THE ERPé;/‘
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BTI CTﬁf:SSEHBLER

4C3

4C4

4C5

4C6

4C7

4C8

4C9

4CA

4C8

4CC

002D00C444C73
003F000622993
0000000622993

0000000624EE2

0019318CC4CD3
003F026624CB83
0000000CC2993
0000000624EE2
0000000622993

0000000624EE2

C ¢

13-0CT-81 22322 PAGE 113 CTC UCODE CTCCL GAP FINDER

2281 5 0dbddd i b0aRS st R bRt hSaR bR RGo e e R RRR R0 RR S0 0kt e RSt OkbbaOoRbbrRRSRbsbiD

2282 # GAP-FINDER PERFORMS A NUMBER OF FUNCTIONS. DURING A WRITE, AS SOON AS THE *

2283 # SYNC ZONE IS IDENTIFIED, GAPFINDER NONITORS DROPOUTS AND ABORTS THE WRITE s

2284 % IMMEDIATELY IF A DROPOUT OCCURS. DURING READS, GAPFINDER LOOKS FOR 1/3 - *

2285 # INCH OF I.R.G. WHEN IT FINDS ONEs IT TURNS ITSELF OFF (TELLS IDLOOP NOT- *

2286 * TO USE GAPFINDER ANY MORE)s IT TURNS THE READ ROUTINES ON ALWAYS (THE *

2287 & READ ROUTINES ARE SERVICED ONCE EACH PASS THRU THE IDLE LOOP RATHER THAN *

2288 * WHEN RDR SAYS TO SERVICE THEM)y AND IT EXITS ACCORDING TO WHERE IT IS TOLD *

2289 * TO IN RD. THIS FEATURE HAS MANY USES. DURING A FILE MARK SEARCHs GAPFINDER .

2290 # WILL LOCATE THE NEXT I.R.G. TO BEGIN REAOING THE NEXT RECORD TO SEE IF IT *

2291 ¢ IS A FILE MARK. DURING REVERSE TAPE MOTION, GAPFINDER PRIVIDES THE TIMING )

2292 * FOR A REVERSE STOP DELAY TO QUARANTEE ALL THREE HEADS (READs WRITE, ERASE) s

2293 # STOP IN THE I.R.G. IF A RECORD IS NOT READABLEs GAPFINDER SPACES OVER TO THE +

2294 #* NEXT I.R.G. SO YOU CAN TRY TO IDENTIFY ITS REVERSE I.D. ZONE. *

2295 ¢ ALSOs GAPFINDER DECREMENTS A GENERAL PURPOSE 2 BYTE COUNTER IN “ROsRC". ¢

2296 H52dbdtiddonba R0t 0 RSN SR RRREERRERGREERRRERERR SIS S RRRSRERR R R e RS g bULeeRoRE s bl

2297

2298  GAPFINDER PASS.A R6 IS THIS A WRITE OR NOT ?

2299 JMPC RTC.SET NBITS

2300 .

2301  NOT.RTC NOP RTC IS NDT SET SO

2302 JIMPC IDLOOP 4 NRDDX BACK TO IDLOOP IF NOT A WRITE

2303

2304  WRITE. NOP - IT 1S A WRITE SO

2305 JNPC 1DLOOPS BACK TO IDLOOP IF THERE WAS NO DROPOUT
2306

2307 NDP ' THERE WAS A DROPOUT DURING A WRITE S0
2308 JNPU ERROR. B GO FLAG THE ERROR

2309 ,

2310

2311

2312 )

2313 RTC.SET DEC.A RC RC B DECREMENT LS GENERAL PURPDSE COUNTER RO,RC
2314 JMPC NOT.HRITE NBORROW :
2315

2316  WRITE.. ' CLRTC CLEAR RTC

2317 JNPC NOBORROW NRDDX JUNP IF WE NEEON'T- 'DECREMENT NS BYTE T00
2318

2319  BORROW DEC.A RO RO B DECREMENT THE MS GENERAL PURPOSE COUNTER ROsRC
2320 JNPC 1DLOOP4 : 70 IDLOOP IF NOT A DROPOUT

2321

2322 NOP THERE WAS A DROPOUT SO

2323 JHPUY ERROR.B GO FLAG THE ERROR AND ABORT THE WRITE
2324

2325  NOBORROW NOP WE NEEDN'T DECREMENT RO TOO

2326 JHPC IDLOQP 4 TO 10LOOP IF NO DROPOUT

2327

2328 NOP THERE WAS A DROPOUT SO

2329 JNPY ERROR.B GO FLAG THE ERROR AND ABORT THE WRITE

v

Q

C
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K4

ww

A% Y

Ard

A4

g

BTI

4B4

485

4B6

487

4B8

489

4BA

4BB

48C

48D

48E

4BF

4CO

4C1

4C2

CTC ASSEMBLER

000A00A44489C
00F8168652831
00182EC754872
0000000622973
0000000624F42
001802C47CBCC
0200268C72973
0000000624F42
001802C4748D2
0019252CC4BF3
0000000624F52
0000000622973
10001A8ED4C2C
0000000622972

000002C625002

13-0CT-81 22:22

2221

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236
2237
2238
2239
2240
2241

2242

2243
2244
2245
2246
2247
2248
2249
2250
2251
2232
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278

PAGE 112

CTC UCODE CTCC1

READ MFM REVERSE I.De. AND SYNC ZONE

e e ESRrR R oA a RN NR RN G RAERXYREAER Lo RIS SFORSRGABC OB RA RN REARE N RSN RO0HA LR

* FINALLYy WE CHECK THE REVERSE 1.D ZONE AND FRAMING CHARACTER AND TRAILING ®
% SYNC ZONE, THIS FIRST ROUTINE IS CALLED WITH R8 = ID ZONE WHICH WE EXPECT >
* TO FIND. WHEN ALL IS DONEs GO TO STOP THIS READ OR HRITE. *
* ALSO CONFIRM THE LAST BYTE WAS SENT TO THE PPU IF THIS WAS A READ. ¥
0hdadad bk e bt drB Rt bo b St SRR 00N AR RRRRANNR et akr b dR st Al it b ket iRt sRdid
ReR&ID PASS.A R5 INSPECT BIT "WE ARE SENDING BYTES 7O THE PpU™
Loz ReRFRAME BIT2 PREPARE TO READ REVERSE FRAMING CHARACTER
S.AND.A LIT RS #03: DOES 1/0 ROUTINE THINK ALL IS SENT ?
CALLC LASTOVRFLW NZERO CHECK THAT LAST BYTE IS SENT IF WE‘RE SENDING
S«<XDR.A RDATA RB COMPARE I.D. RED TO DONE EXPECTED
NEXT ZEROD
NGP
JMPC 10LOOP3 TO IDLOOP IF I.D. OKAY
NOP THE REVERSE I.D. IS WRONG
JNPU ERROR.11 SO0 GO FLAG THE ERROR
R«RoFRANE INC.S RDATA #FF + 1 SHOULD = 00
LDz CHK«TsS2 ZEROD POINT Z TO CHECK TRAILING SYNC ZONE
PASS.S LIT R9 8 #08 WE MILL CHECK 8+1 TRAILING SYNC ZONE BYTES
JMPC I1DLOOP3 BACK TO IDLE LOOP IF REVERSE FRAMING IS OKAY
Naep THE REVERSE FRAMING CHARACTER IS BAD
JMPU ERROR.11 SO GO FLAG THE ERRODR
CHKaToSZ PASS.S RDATA INSPECT SYNC ZONE RED FROM TAPE
NEXT ZERD '
DEC.A R9 R9 B DECREMENT THE COUNT OF TRAILING SYNC ZONE BYTES
JMPC *42 NBORROW SKIP IF SYNC ZIONE IS OKAY
Noep TRAILING SYNC ZONE IS BAD
JMPY ERROR.12 SG GO RECORD THE ERROR
NOP TRAILING SYNC ZONE IS OKAY
JMPC 1DLOGP3 "SD TO IDLOOP IF LAST SYNC BYTE ISN'T NEXT
SeBCL.A LIT R 8 #40 LAST SYNC BYTE IS NEXT SO TURN OFF GAPFINDER
LDZ LAST.5BYTE POINT Z TO READ LAST SYNC BYTE
Nap Co
JMPU IoLooP3 AND GO TO IDLOOP TO WAIT FOR IT
LAST.SBYTE RDATA LAST SYNC BYTE HAS ARRIVED SO CLEAR RDR
JHPU FOR.STOP AND GO STOP THE TAPE

% ERROR ! THE CODE ABOVE ONLY CHECKS 9 OF THE LAST L0 SYNC BYTES.
» THIS 1S BECAUSE THE 4000 STC CONTROLLER DOES NOT REALLY WRITE 80 TRAILING
¥ SYNC BYTES AND I DIDN'T WANT AN ERROR EVERY TIME I RED A 4000 RECORD

®

-= GAP FINDER Lexr -
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BTI

4AC

4AD

4AE

4AF

480

481

482

483

CT(&SSEMBLER

3C006EB862481C
000800A444AE2
0040168DD2851
000002C€624802

1400506442972

003E02C624B4C
2CCO2EBC72973

0000000624F22

13-0CT-81

2189
2190
2191
2192
2193
2194
2195
2196
2197
2198

2199 .

2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218

22:22

PAGE 111

CTC UCODE CTCCl1

CHECK MFM DATA CRC

SRt Nt AR S RARRNRR AR R RhR RS ERRRRER KRN R RRRRDR LD AR 2SS R RARRR R AR SANS LS RER0S
% TIME TO CHECK THE DATA CRC AND SEND THAT ONE LAST BYTE TO THE PPU ’ *
LI T TR LR SR R P LR it AL LI IR TR I SIS IS E LA 2 2 ]

CHK.DCRCA

CHK.DCRCB

LDZ

PASS.A
NEXT

S-I0R.A
CALLC
NEXT

PASS.A
JMPU

LDZ

PASS.S
JMPC

NOP

JHPY

LIT RDCON

CHK.DCRCB
R5

LIT R5
OVRFLW
RDATA

RB RAM
1pLoar3

RDATA
ReRe ID

LIT RB
1DLOOP3

ERROR.F

O

BITO

8 rol

HOLDOUT

NCRCERR

8 483

TURN CRC CHECK OFF (PIPELINED OPERATION ~ REMEMBER!}
POINT Z TO READ SECOND HALF OF CRC

INSPECT BIT "FREE TO SEND DATA BYTE TO PPU 7v
SET BIT "SEND DATA'BYTE TO ppPU"¥
FLAG AN OVER FLOW IF IT HAPPENED

CLEAR RDR

SEND THAT ONE LAST BYTE TO ODUTPUT BUFFER

CLEAR RDR
POINT Z TO Read Reverse ID

LOAD REVERSE DATA I.D FOR NEXT ROUTINE'S USE
TO IDLOOP IF NO CRC ERROR ‘

THERE IS A CRC ERROR
SO GO FLAG IT

O O @ @ O 9 9O O o e o o



BTI

49E

49F

4A0

4A1

4A2

4A3

4A4

4A5

4A6

4AT7

4A8

4A9

4AA

4AB

CTC ASSEMBLER

000800A4449F 2
0040168002851
0019252CC49€EC
0038014444A33
0000294CC4A72
3FBB268654A73
0008012444A73
3C806E8624A73
3CC06EB624ACC
000824C714A82
0000000624AA3
14005EC622972
1400506444AB2

00002ECC72972

13-0CT7-81

2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186

22122

PAGE 110

CTC UCODE CTCC1

READ MFH DATA

R0 b0 Rt dadbdbdd i iS00 R RS0 b LRSS0 RN RN SRR S R aR R kSRR QR ROEREOERAOARGOHD
* THIS LOOP TO READ DATA BYTES AND SEND THEM TO THE PPU HUST UNSHAP THE #

% SRAMBLED BYTESs SEND THEM TO THE PPU,
* THE SECOND TO LAST AND LAST PASS THROUGH THIS LOOP.

AND SET UP THE CRC CHECK DURING L

*

L3R ER0BE 02NN 0 RIS UNERBYR KRR NINEARERRELIDHESEAORSFQLIOEGRBRRER0ERREIRERNS2NRE RS

R.DATA.B

ReDATA.A

NOSWEAT

NSHAP

SHAP.ENM

PASS.A
NEXT

S<IOR.A
CALLC

DEC.A
Loz

PASS.A
JMPC

DEC.A
JMPU

SeAND.A
JMPC

PASS.A
JMPC

JMPC

LDZ

A.XOR.B
NEXT

NOP
JMPC
JMPU

PASS.A
NEXT

PASSeS
JMPU

R5
LIT RS
OVRFLHW

R9 R
R.DATA.B

RA
%42

RA RA
NOSHEAT

LIT R9
NOSWEAT

R9
NOSHEAT

LIT RDCON
42

LIT RDCON
CHK.DCRCA

R6 R9

SHAP .EM

RDATA RAM
1DLOOP3

RB RAM

RDATA RSB
ioLoor3

BITO

B f0l1

B
NBORROW

NZERO
B

fFE
NZERD

BITO
aF2

iF3

BITO

HOLDOUT

HOLOOUT

"INSPECT BIT ®FREE TO SEND DATA TO PPU 2%

SET BIT “SEND OATA BYTE TO PPU®
FLAG OVER FLOW ERROR IF IT HAPPENED

DECREMENT THE LS BYTE COUNT
POINT Z TO THE ENTIRE READ DATA LOOP

INSPECT THE MS BYTE COUNT FDR BC >> 0
SKIP IF LS COUNT DIDN®T ROLL OVER -

DECREMENT THE MS BYTECOUNT. SINCE LS COUNT NOW = #FF
WE NEEDN'T WORRY IF BYTE COUNT = 0 OR 1

SEE IF LS COUNT > 1
NO WORRY IF MS BYTE COUNT ¥ #00

INSPECT LS BYTE COUNT IN CASE 8C = 0 OR 1
NO WORRY IF LS BYTE COUNT > 1

BEGIN CRC CHECK SINCE BYTE COUNT ='1 OR 0
SKIP SINCE LS BYTE COUNT = 1

CHECK LAST 7 BITS OF CRC SINCE BYTE COUNT = 0
ALSD POINT Z TO CHECK DATA CRC

EVEN OR ODD BYTE TO BE RED NOW 2..5D0 BYTE

SWAP DEPENDING ON WETHER EVEN OR 0DD LENGTH RECORD

SKIP IF WE DO HAVE Ta SWAP BYTES AROUND

TRANSFER BYTE TO OUTPUT BUFFER FOR I/0 ROUTINE
SEND BYTE RED 2 PASSES BACK TO PPU

STORE BYTE RED THIS TIME FOR LATER
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BT1

48F

490

491

492

493

494

495

496

497

498

499

49A

498

. 49C

490

CfASSEHBLER

3C006E862495C
000002C624912
0788502444922
07405D4444943
00401A8ED2972

00401A8002972

0038014444A0C
3FBA268654983
0028012444983
00000006249A3
3C806EB624982
2CCOZ2EBC74B4C
001E02C6249C2
0000000624F13

20001A8DD2972

(

13-0CT-81 22:22 PAGE 109 CTC UCODE CTCCL CHECK MFM WORD COUNT CRC

2085 SHREE DR R r RSN RR SRR AN YRS AEANSSEIBERESLBRSRASRAEDEER SRS 2SR RRE RS AR RS bR SR PR RAD

2086, * HERE WE COPY THE BYTE COUNT RED OFF THE TAPE INTO RAM TO SEND TO THE CoR

2087 * SYSTEM LATERy WE FLAG IF THIS IS AN EVEN OR 0DD LENGTH RECORDs AND IF *

2088 # IT'S A ONE BYTE RECORDy WE MUST BEGIN THE DATA CRC CHECK HERE. : *

2089 (2 IXF 1 X L1 R R R R R 2R R i i s i e Y PP II RS E IS Y Y]

2090

2091  CHK.WCCRCA LIT RDCON #F0 TURN OFF THE CRC CHECK

2092 L0z CHK . HCCRCB POINT 2 TD WHERE TO CHECK THE nssr OF THE CRC
2093 .

2094 RDATA CLEAR RDR

2095 NEXT .

2096 :

2097 PASS.A R9 RAM . SECSTS4 LOAD LS BYTE COUNT INTO RAM

2098 NEXT 8ITO

2099 _

2100 PASS.A RA RAM SECSTS3 LOAD MS BYTE COUNT INTO RAM

2101 JMPC 242 SKIP IF BYTE COUNT'IS ODD

2102

2103 S.BCL.A LIT R6 B $01 FLAG BYTE COUNT EVEN

2104 JMPU 1DLO0P3

2105

2106 Se<IOR.A LIT R6 B #0l FLAG BYTE COUNT 0DD

2107 JMPU 10L0GP3

2108

2109

2110 i

2111

2112 CHK.WCCRCB  PASS.A RA INSPECT MS BYTE COUNT FOR BC=1 OR O
2113 LDZ - ReDATA.A NZERO POINT Z TD THE DATA READING ROUTINES
2114 ‘
2115 S<AND.A LIT R9 #FE SEE IF LS BYTE COUNT > #01

2116 JMPC BC.GT.1 NZERD THIS JUMP IS IF MS BYTE COUNT & #00
2117

2118 PASS.A R9 INSPECT LS BIT OF LS COUNT FOR 0 OR 1
2119 JMPC 8C.G6T.1 NBITO THIS JUMP 1S IF LS BYTE COUNT > #01
2120

2121 NOP :

2122 JMPC BCeaEQ..0 THIS JUMP IS IF BYTE COUNT = 300
2123

2124 BC.EQ.1 LIT RDCON fF2 MUST BEGIN DATA CRC CHECK NOW

2125 JMPU BC.GT,1 GO FINISH THE WORD COUNT CRC CHECK
2126

2127 BC.EQ..0 PASS.S LIT RB B #83 LOAD REVERSE DATA 1.D. FOR NEXT ROUTINE
2128 LDZ ReR. 1D POINT Z TD Read Reverse ID

2129

2130 BC.GT.l RDATA CLEAR RDR

2131 NEXT CRCERR

2132

2133 NOP BYTE COUNT CRC INDICATES IF BYTE COUNT IS WRONG
2134 JMPC ERROR.E IF SOy GO FLAG THE ERROR

2135

2136 S<TOR.A LIT R6 8 880 IF CRC OKs FLAG "WORD COUNT VALID®
2137 JMPU 10L00P3 AND GO READ THE DATA
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8TIL

486

487

488

489

48A

488

48C

48D

48E

CTC ASSEMBLER

002A00C44489C

3C806EB624F8B3

0000260C72972

3CCO06EB6248FC

00002ADC748B2

00282927148C2

0040028072973

0000252F048E2

0000294F02972

13-0CT-81

2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082

22:22

PAGE 108

CTC UCODE CTCCL

READ MFM WORD COUNT

e dedddroba bt s hddidia ARSI 0R RS ORS SRS EARRORRQOa RSN SEARRANRSSARCRASERRLE RS
# HERE HWE READ THE MFM WORD COUNT WHICH WE MUST MULTIPLY BY 2 TO TURN IT INTOD %

# A BYTE COUNT WHICH THIS COMPUTER SYSTEM UNDERSTANDS.

4520000t bddN0RhA RSB ERRRRERAEAGS 2R RN RAR RS 00R0L SRR LR B RIS RS SAEE SRR aSRE

READ.LSHC

READ «MSKC

PASS.A
LDz
JMPC

PASS.S
JHPU

LDz

PASS.S
NEXT

A.XOR.B
NEXT

PASS.S
JHeC

AJXOR.Q
NEXT

A.XOR.Q
JMPU

R&
READ.MSHC

LIT RDCON
REV.STOP

RDATA R9
10L00P3

LIT RDCAON
CHK.WCCRCA

RDATA RA
R9 RA
LIT
IoLoorP3

R9 R9

RA RA
IDLOOP3

NBIT2
BF2

#F3

BL

NBITO

Q #0l

INSPECT BIT "FORWARD OR REVERSE 7"

‘POINT Z TO READ SECOND 8 BITS OF WORD COUNT

BEGIN THE WORD COUNT CRC CHECK
IF REVERSEs THERE'S NO WORD COUNT TO READ

READ WORD COUNT AND BEGIN MULTIPLY BY 2

CHECK 7 MORE BITS OF CRC
POINT Z TO WHERE TO CHECK THE WORD COUNT CRC

READ REST OF WORD COUNT AND SHIFT LEFT ONCE
MORE OF THE MULTIPLY B8Y 2

LOAD O0=1 IN CASE WE NEED IT

TO 10LOOP IF MULTIPLY BY 2 IS DONE

COMPLIMENT LS BYTE COUNT®'S LS BIT

COMPLIMENT MS BYTE COUNT®S LS BIT
WHICH DOES FINISH THE MULTIPLY BY 2
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BTl

476

477

478

479

47A

478

47C

470

47€

47F

480

481

482

483

484

485

cri ASSEMBLER

001802C47C79C
0000000622973
000000062 4FD2
00002ECC747A2
33582E875486C
002B00C4443833
20782E875484C
000800C4?4763
20201E8DD4803

000000C444802

000A00C444783

2B8402E8C72973
0000000624F8B2
030D000C442973
0080368C74783

00006E8622972

13-0CT1-81

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046

22322

PAGE 107

CTC UCODE

(

€TCCl

READ MFM I.D. ZONE

EER ARt S0R R R e DR R AR ANRRSLSR R GEENRBERBAREERROFRABS T RN AR ELTRRSFSRR RS b0
® HERE WE READ AND CHECK THE MFM FRAMING CHARACTER (#FF) AND FETCH THE
# NEXT BYTE OFF THE TAPE (THE I.D.
SEERERR N2 A B AERRRRSERLhS S SSERRESR0E 2500 RBA R RS2 E NGB R2S0 AP S Lo S0 TR NGL DS

ReMFM.ID

BAD.ID

DECODE.ID

NDATALID

FM.FOUND

FM.0K

DATA.ID

FM,SEARCH

INC.S
LDZ

NOP
JNPC

Nap
JMPU

PASS.S
NEXT

SeX0R.A
LDz

PASS.A
JHPC

S<XOR.A
LDz

PASS.A
JMPC

S.I0R.A
JMPC

PASS.A

NEXT

PASS.A
JMPC

PASS.S
JMPC

NaP
JNPU

PASS.A
JMPC

PASS.S
JMPC

JMPU

RDATA
DECODE.ID

_1oLaoP3

ERROR.D

RDATA RB
LIT RB
READ.LSHC

R6
DATA.ID

LIT RB
RsR. 10

R6
BAD. ID

LIT R7
FM.OK

R6&

R6

BAD.ID
LIT RB
IDLOOP3
REV.STOP

R6
IDLOOP3

LIT RD
BAD.ID

LIT RDCON
10LOOP3

ZONE) AND DECODE IT.

ZERO

BACK TO IDLOOP IF FRAMING CHARACTER WAS OKAY

#CD
2ERO

NBIT3
%85

NZERD

BIT3

B #80

NEVER

BITS

8IT2
8 #AD

BITS

B #O2

#00

*
¥

#FF + 1 SHOULD EQUAL ZERD

POINT Z TO WHERE TO DECODE THE I.0.

THE FRAMING CHARACTER WAS WRONG SO

GO RECORD THE ERROR

STORE BYTE RED AWAY FOR TESTING
COMPARE BYTE RED TO A DATA I.D. ZONE

INSPECT BIT "OKAY TO BE DATA I.D. ?®

JUMP IF IT*S A DATA I.D.

COMPARE BYTE RED TO A FILE MARK 1.D. ZONE

POINT Z TO Read Reverse 1D

INSPECT BIT “OK TO BE FILE MARK 2"
IF NEITHER FM NOR DATA ID,s ITS BAD-

RECORD FILE MARK BEHIND ME

INSPECT BIT "IS THIS A WRITE 2%
CUZ IF IT ISy WE WROTE THE WRONG TI.D.

INSPECT BIT "FORWARD DR REVERSE 2%

JUMP IF WRONG I.D.

GET READY TO READ REVERSE FILE MARK
READ REVERSE FM IF TAPE MOTION IS FORWARD

GOT WRITTEN

TAPE MOTION IS REVERSE SO
GO DO A REVERSE sSTOP

INSPECT BIT "WRITE OR NOT WRITE 2%
TO IOLOCP IF OK TO BE DATA RECORD

TELL GAPFINDER TO CONTINUE FILE MARK SEARCH
ERROR IF FM WRITTEN AND DATA RED

IDLE THE READ LOGIC WHILE FINDING NEXT [.R.G.
AND GO LET GAPFINDER FIND THE NEXT I.R.Ge.
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46A

468

46C

460

46E

46F

470

471

472

473

474

475

CTC ASSEMBLER

002A02E6246EC

001B2EC754603

01802608C72973

0000000624F42

002A02E6246F2

003802C47C743

0019252CC4743

0018000622973

10001LABED475C

0000000622972

0000000624F52

000002C625002

13-0CT-81 22322 PAGE 106 CTC UCODE CTCCh READ GCR REVERSE HEADER AND SYNC ZONE
1937 #2300 000500000 aetsd e dtb a0 kddaddooadedReRdd 0S8 0aRoRR AR RaRARSRRARR0GORRRRNSN0D

1938 * HERE WE READ THE REVERSE HEADER 1D ZONE FOR GCR AND THEN THE TRAILING *

1939 % SYNC 20NE. GCR.R.ID IS CALLED WITH RB = ID 2ZONE WHICH WE EXPECT TO FIND. *

1940 #* WHEN ALL IS OONEs STOP THE TAPE. ) L]

1941 #008d000800dd s st hidR R 0R0 R a0 0 Rt0 bRttt abnt Rt ah 0t bbbk dbnbaOsahRRkdk

1942

1943 GCR.R.ID RDSTS . "CHECK FOR ILLEGAL GCR (WHICH IS RIGHT)
1944 - LDZ R.LASTSYNC NBIT2 PREPARE TO CHECK LAST SYNC ZONE

1945 .

1946 S.XOR-A RDATA RB COMPARE TRAILING ID TO EXPECTED ONE
1947 JMPC %e2 ‘ ZERO SKIP TD ILLEGAL TRAILING ID IF IT IS SO
1948 .

1949 PASS.S LIT R9 8 #06 NE WILL CHECK 6+1 TRAILING SYNC BYTES
1950 JMPC IDLOGP3 TO IDLOOP : CHECK LAST SYNC ZONE NEXT
1951

1952 NOoP THE TRAILING ID ZONE WAS BAD

1953 JMPU "ERROR.11 SO GO RECORD THE ERROR

1954

1955

1956

1957

1958 ReLASTSYNC RDSTS CHECK FOR ILLEGAL GCR (WHICH IS RIGHT)
1959 NEXT NBIT2

1960 )

1961 INC.S RDATA CHECK THAT SYNC BYTE = #FF

1962 JHMPC . BAD.SYNCZ NZERD JUMP IF SYNC BYTE IS NOT ILLEGAL GCR CODE
1963 ‘
1964 DEC.A R9 R9 8 DECREMENT THE COUNT OF LAST SYNC BYTES
1965 JMPC BAD.SYNCZ NBORROW JUMP IF SYNC BYTE # #FF

1966

1967 NOP ’
1968 JMPC [oLoGP3 ZERD TO IDLOOP IF LAST SYNC BYTE ISN'T NEXT
1969 '
1970 SeBCL.A LIT R6 B 840 LAST SYNC BYTE IS NEXT SO TURN OFF GAPFINDER
1971 LDz LST.SBYTE PREPARE TO READ LAST SYNC ZONE BYTE
1972

1973 NOP

1974 JMPU 1DLOOP3 | TO0 I1DLOOP

1975

1976 BAD.SYNCZ NOP

1977 JNPU ERROR.12 RECORD THE ERROR TRAILING SYNC ZONE BAD
1978 ’

1979

1980 * ERROR !t! THIS CODE DOES NOT CHECK THE LAST 8 BITS OF THE SYNC ZONE BECAUSE THE PRESTRESS
1981 ¥ COULD NOT GUARANTEE THE LAST BIT WOULD BE ALL RIGHT !

1982 ’

1983 '

1984 LST.SBYTE RDATA LAST SYNC BYTE HAS ARRIVED SO CLEAR RDR
1985 JMPU FOR.S5TOP AND DO A NORMAL STOP SINCE ALL KWAS OK
1986

1987 ’

1988 &3228k d s SRS AR AU SRR ETRARRRENORT RN RERA R DRGSR RXRRAREEXDAE SRR

1989 +# *

1990 = NEXT ARE THE MFM READ ROUTINES &

1991 = - *

1992 S0k d@20dedasddRs ook 0 kbt oA as A0SR EROOORRRRRs R taRoRdRRRRRLS000a0RRNGR

C , C
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BTl

45C

45D

45E

45F

460

461

462

463

464

465

466

467

468

469

CTir;SSEHBLER

002A02E6245FC
000026CC72973

0000000624F32

002A02Eb2462C
00002ACC72973

0000000624F32

000A02E62466C
001826C7D4653
0000000622973

0000000624F32

000A02E6246AC
00182AC7D4693
35402E8C72973

0000000624F32

13-0CT-81

1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1698
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934

22322

PAGE 105

c

CTC UCODE CTCC1

READ GCR REVERSE BYTE COUNT BLOCKETTE

AR dRhrRd e bR h R AR RN SRR R0 RSN RLS0RRS SRS SSA kR O0dS RN AR bR e Rt kD

® HERE WE READ GCR'S REVERSE BYTE COUNT BLOCKETTE AND CHECK IF IT'S RIGHT" *
SAERORLRRREE RN LRV SRR RN RRESAEPNRERRRREIRRRTRER LSRRI R SRR R RS RN SRS S AR LV R SR K0%

R«R+LSBCN

ReRoMSBC.N

R.R.LSBC

ReR.MSBC

LDz

PASS.S
JNPC

NOP
JMPU

LDZ

PASS.S
JMPC

NOP
JMPU

Loz

'S.XNOR« A

JMPC

NOP
JNPC

NOP
JHPU

Loz

S.XNOR.A
JMPC

PASS.S
JMPC

NOP
JMPU

ROSTS
ReR MSBC.N

RDATA R9
1pLOOP3

ERROR.10

RDSTS
Re.R.LSBC

RDATA RA
I10LO0P3

ERROR.10

ROSTS
R.R.MSBC

RDATA R9
42

1DLOGP3

ERROR.10

RDSTS
GCR.RJID

RDATA RA
242

LIT RB
IDLOOP3

ERROR.10

NBIT2

NBIT2

B8IT2

2ERO

BIT2

ZERO

B #05

READ (& INSPECT) REVERSE LS BYTE COUNT NOT

‘PREPARE TO READ REVERSE MS BYTE COUNT NOT

LOAD LS BYTE COUNT NOT FOR CHECKING LATER
TO IDLOOP IF REVERSE BYTE COUNT NOT WAS LEGAL GCR

REVERSE BYTE COUNT NOT WAS AN ILLEGAL GCR CODE
SO GO RECORD THE ERROR ’

READ (& INSPECT) REVERSE MS BYTE COUNT NOT
PREPARE TO READ REVERSE LS BYTE COUNT

LOAD MS BYTE COUNT NOT FOR CHECKING LATER
TO IDLOOP IF REVERSE BYTE COUNT NOT WAS LEGAL GCR

REVERSE BYTE COUNT NOT WAS AN ILLEGAL GCR CODE
SO GO RECORD THE ERRODR

READ (& INSPECT) REVERSE LS BYTE COUNT
PREPARE TO READ REVERSE MS BYTE COUNT

COMPARE LS BYTE COUNT WITH IT'S CHECK
SKIP TO FLAG ILLEGAL GCR FOUND ERROR
TO IDLOOP IF LS CHECK BYTE CHECKED OKAY

THE LS REVERSE BYTE COUNT HAD SOMETHING WRONG
SO GO FLAG THE ERRGOR :

READ (& INSPECT) REVERSE MS BYTE COUNT
PREPARE TO READ GCR REVERSE 1D

COMPARE MS BYTE COUNT WITH IT'S CHECK
SKIP TO FLAG ILLEGAL GCR FOUND ERROR

LOAD EXPECTED REVERSE HEADER BYTE FOR LATER USE
TO IDLOOP IF MS CHECK BYTE CHECKED OKAY

THE MS REVERSE BYTE COUNT HAD SOMETHING WRONG
SO0 GO FLAG THE ERRDR
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BTI

453

454

455

456

457

458

459

45A

458

CTC ASSEMBLER

0019294CC45CC

000F010443F23

2018228F54573

00402A8C73F22

000A00A4445A3

O0F 8168652831

0000000624F82

00F8168652831

0000000622972

13-0C7-81 2222 PAGE 104 CTC UCDDE CTCCl PREPARE TO READ NEXT GCR BLOCKETTE

1839 #######0######00#####!‘######0#0####0#0###0###‘##t&#ﬁ#########*Q#Q#.##t#########t##

1840 WE ARRIVE HERE WHEN A BLOCKETTE HAS SUCCESSFULLY BEEN RED OR WHEN THE &

1841 # ERROR OF AN UNSUCCESSFUL READ HAS BEEN RECORDED. WE MUST DECIDE WHAT ®

1842 % THE NEXT EXPECTED BLOCKETTE NUMBER IS AND IF IT IS AN XOR OR DATA *

1843 * BLOCKETTE. IF THE LAST BLOCKETTE WAS THE LAST XOR BLOCKETTEs THEN WE ’ *

1844 * DECIDE TD READ THE REVERSE WORD COUNT [F ALL WAS OKAYs OR WE FLAG *

1845 # A RECOVERABLE ERROR. IN EITHER CASEs WE MUST MAKE SURE THAT LAST BYTE *

1846 * GOT SENT TO THE PPU. *

1847 22230005840 ##########‘#0###########G*###t##'####'####*#.##tO####i###i###tti###.t#‘

1848

1849 BLK.ENDED DEC,A RA RA 8 : DECREMENT THE BLOCKETTE NUMBER (MS) COUNT

1850 RECOVERED L0z ReR+LSBC.N NBORROHW PREPARE TD READ REVERSE BYTE COUNT NOT

1851 '

1852 PASS.A R8 INSPECT BIT "CHECKING DATA OR XOR BLOCKETTES "
1853 JMPC FINDGCRSYNC BIT? NOT AT AN END SO GO FIND NEXT SYNC ZONE

1854 ’

1855 SeXOR.,A LIT RS B #80 COMPLIMENT B8IT “CHECKING XOR BLOCKETTES®

1856 JMPC DONE.BLKS ZERD JUMP IF WE HAVE RED ALL THE DATA AND XOR BLOCKETTES
1857

1858 PASS.S LIT RA 8 401 LOAD EXPECTED XOR BLOCKETTE NUMBER = 701

1859 JMPY FINDGCRSYNC AND GO FIND IT. ’

1860

1861

1862

1863 :

1864 DONE +BLKS PASS.A R5 INSPECT BIT “WE ARE SENDING BYTES TO THE PPU®
1865 JHPC NO.ERRORS BIT2 JUMP [F THIS READ HAS HAD NO ERRORS SO FAR

1866 ’

1867 ERRORS S.AND.A LIT R5 #03 DOES 1/0 RDUTINE THINK ALL IS SENT ?

1868 CALLC . LASTOVRFLH NZERD CHECK THAT LAST BYTE IS SENT IF WE'RE SENDING
1869

1870 NOP BECAUSE AN ERROR OCCURREDs FLAG "RECOVERABLE READ"
1871 JuPU ERROR.15 AND DON'T READ THE REVERSE BYTE COUNT

1872

1873 NO.ERRORS S.AND.A LIT R5 #03 DOES 1/0 ROUTINE THINK ALL IS SENT'?

1874 CALLC LASTOVRFLMW NZERO CHECK THAT LAST BYTE IS SENT IF WE'RE SENDING
1875

1876 NaP BECAUSE NO ERRORS OCCUREDs GO TO THE IDLOOP TO READ
1877 JMPU 1oL00P3 THE REVERSE BYTE COUNT
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BTI

44¢C

440

44E

44F

450
451

452

Cfi‘ASSEHBLER

001A0004444D2

1099328454503

0400168ED44CC

20006E8622972

1080328C54523
0040028C54532

0040028C5C532

13-0CT~81 22:22 PAGE 103 CTC ucoDE CTCCl

1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833

1834

1835
1836

WAIT TO SEARCH FOR NEXT GCR BLOCKETTE

AL T IR RS IR Rt R g it it it el I RSt Iz ess et tyatlyts]
¢ NOW THAT THE BLOCKETTE ERROR HAS BEEN RECORDEDs WE WILL WAIT TILL THIS

* BLOCKETTE®S HEADER IS LATE (WHICH IT PROBABYY ALREADY IS) TD QUARANTEE THAT *
* WE DONT ACCIDENTALLY FIND TWO BLOCKETTES IN THE SPACE THAT ONLY ONE EXISTS. *
® WHEN THIS BLOCKETTE HEADER IS FOUND TO BE LATE, WE KNOW WE ARE POSITIONED *
% SOMEWHERE IN THE MIDDLE OF THE BLOCKETTE WE HAVE JUST RECORDED AN ERROR FOR, *
% SO WE CAN BEGIN LOOKING FOR THE NEXT BLOCKETTE AFTER ADDING A BLOCKETTE SIZE *
* PLUS 20Z TO THE CURRENT BLOCKETTE HEADER LATE COUNT. *
(AR ISP S RIS P S RIS R RS ISR SIS IR R AR AL R R gty

WAIT.LATE PASS.A RO - INSEPCT RD ¢ IS THIS BLOCKETTE®S ID LATE ?

NEXT ' SIGN
S.ADD.A LIT  RC 142 CHECK IF FORTHCOMING ADDITION NEEDS TO CARRY
JNPC NOTQOSO0ON CARRY JUNP IF WE NEEDN'T WAIT FOR THE 1D
T00SDON S.BCL.A LIT . RS B #l0 WE MUST WAIT TO KNOM WE ARE IN THE BLOCKETTE
LOZ WAIT.LATE WE ARE FLAGGING THE ERROR FOR BEFORE CONTINUING
LIT  RDCON 280 SO ABOVE, EXIT IDLOOP ALWAYS AND PREPARE TO WALT
JNPU 10L00P3 FOR ID LATEs HERE IDLE READ LOGIC AND BEGIN THE WAIT
NOTOOSOON  S.ADD.A LIT  RC B 842 ADVANCE ID LATE COUNT TO "NEXT ID LATE"
IHPC a2 SKIP IF WE DIDN'T MAVE TO CARRY
S.ADDsA LIT RO 8 #o1 ADD WITHOUT CARRY
JHPU RECOVERED
S.AD1.A LIT RO B #01 ADD WITH CARRY
IMPY RECOVERED
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BTI

43C

430.

43k

43F

440

441

442

443

444

445

446

447

4438

449

44

448

CTC ASSEMBLER

0100228€543D2
002A0104443€2
000D00C444473
0000000624473
08405C0424412

08805D44444C2

0028210C4C432
000000C444493
0000000624493

08C05C0424462

09005D44444C2

09C05C0424482
0A005D4444482
0A405C04244A2
0A805D4444482

000000062 4F 92

13-0CT-81 22322 PAGE 102 CTC UCODE CTCCl RECORD THE BLOCKETTE ERROR IN THE STATUS'ES

1742 ¢0idbadtsasod bR o st s hdd gt 0o tid 0o adR0adtoatddattiddtd bt ddondstbasdkdl

1743 & WE ARRIVE HERE KNOWING IF IT 1S AN EVEN OR 0ODD», DATA OR XOR ERROR. ALL WE &
1744 % HAVE TO DO IS SEE IF THE ERROR COUNT HAS GONE TO HIGH TO RECOVER THE RECORD b
1745 % AND IF SOy FLAG A FATAL ERROR AND RECORD THE ERROR IN THE QUINTARY STATUS. *
1746 #* IF NOT FATAL ERRORs THEN RECORD WHAT ERROR IT IS IN THE TERTIARY STATUS. *

1747 o23dedbddpddddduatddd bbb drbdthdohdsddddbdbot a0 i OR0agedd a0t dnbad et bdddodl
1748 .
S.ADD.A LIT RS 8 #04

1749  0DD.BLK INCREMENT COUNT OF DDD BLOCKETTE ERRORS

1750 NEXT :

1751 , :

1752 PASS.A RS INSPECT 0DD BLOCKETTE ERROR COUNT

1753 NEXT NBIT2 .

1754 )

1755 PASS.A  R6 INSPECT BIT "WRITE OR NDT 2"

1756 JMPC FATAL.O BITS IF SECOND ODD ERROR, IT'S FATAL

1757 :

1758 NOP :

1759 JNPC FATAL.O ANY ERROR IS FATAL DURING A WRITE

1760

1761 PASS.Q RAM TRDSTS1 LOAD NATURE OF ERROR INTO DOD ERROR LOCATION
1762 NEXT -

1763 ’

1764 PASS.A RA RAM TRDSTS2 LOAD BLOCKETTE NUMBER INTO 0DD ERROR LOCATION
1765 JMPU MAIT.LATE AND GO WAIT FOR THIS BLOCKETTE ID TO BE LATE
1766

1767 , . :

1768  EVEN.BLK INC.A RS R8 ) INCREMENT THE COUNT OF EVEN BLOCKETTE ERRORS
1769 NEXT NBITO

1770

1771 PASS.A R6 INSPECT BIT “WRITE OR NOT 2%

1772 JMPC FATALGE BITS IF SECOND EVEN ERRORs IT'S FATAL

1773

1774 NOP

1775 . JMPC FATAL.E ANY ERROR IS FATAL DURING A WRITE

1776 . -

1777 PASS.Q RANM TRDSTS3 LOAD NATURE OF ERROR INTO EVEN ERROR LOCATION
1778 NEXT '

1779 , .

1780 PASS.A RA _ RAM TRDSTS4 LOAD BLOCKETTE NUMBER INTO EVEN ERROR LOCATION
1781 JHPU WAIT.LATE AND GO WAIT FOR THIS BLOCKETTE ID TO BE LATE
1782

1783

1784 .

1785 FATAL.O PASS.0 RAM ANTSTS1 LOAD NATURE OF ERROR INTO FATAL ODD ERROR LOCATION
1786 NEXT '

1787 . :

1788 PASS.A RA RAM ANTS5TS2 LOAD BLOCKETTE NUMBER INTO FATAL ODD ERROR LOCATIDN
1789 JNPU REC.LOST GO FLAG THAT THIS RECORD IS LOST

1790

1791  FATAL.E PASS.Q RAM QNTSTS3 LOAD NATURE OF ERROR INTD FATAL EVEN ERROR LOCATION
1792 NEXT

1793

1794 PASS.A RA RAM ONTSTS4 LOAD BLOCKETTE NUMBER INTO FATAL EVEN ERROR LOCATION
1795 JHPU REC.LOST GO FLAG THAT THIS RECORD IS LOST

1796 '

1797  REC.LOST NOP TO MANY ERRORS IN THIS RECORDy IT IS LOST SO
1798 JHPU ERROR.16 GO FLAG THE ERRROR

e C
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8Tl

42C
420
42E
42F
430
431
432
433

434

435

436

437

438

439

43A

438

CTC ASSEMBLER

0400028074352
0800028074352

0€00028074352

1000028074352

1400028074352
1800028074352
1000028074362
2000028074362

2400028074362

0400228DD4362

000F01044442C

0008014444393

00400281E43C7

00800281E4383

0400228ED4422

0400228ED43C2

c

LOG GCR READ ERRORS

RSt ES0dRR e RRRbR0 N RN R ARG RES R EE RSV RS RERLDERARER PN RE DAL SRR AR DA SN oAb R eSD

*

A *
EVEN/0ODD BLOCKETTE ERROR SO THE NEXT PAGE *
: L]

%

200 phRdend 50 R 2R RRARN LR LRSRRLERRRRESRE R RS REL RS ERDEB SR RRE RG2S L0 RRDILIRED

CRANMED BYTE COUNT : FIRST BLOCKETTE BAD
BLOCKETTE ID LATE

BLOCKETTE ID LATE & OVERFLOH

ID IS LEGAL GCR

UNKNOWN BLOCKETTE 10

BLOCKETTE NUMBER IS ILLEGAL GCR

DATA TS ILLEGAL GCR

CRC FIRST BYTE IS ILLGAL GCR

CRC SECOND BYTE 1S ILLEGAL GCR

CRC IS WRONG

SET BIT ®SEND JUNK FILLER BYTES TQ-PPu"®
INSPECT BIT "DATA OR XOR BLOCKETTE 2"

INSPECT BIT “EVEN OR ODD BLOCKETTE 2%

FLAG DATA BLOCKETTE ERROR
TO 0DD.BLK IF S0y ELSE TO EVEN.BLK IF NOT.

FLAG XOR BLOCKETTE ERROR
SKIP IF 0DD BLOCKETTE ERROR

CLEAR BIT "SEND JUNK FILLER BYTES TO PPU™
OFF TO RECORD EVEN BLOCKETTE ERROR

CLEAR BIT “SEND JUNK FILLER BYTES TO PPU"
OFF TO RECORD ODD BLOCKETTE ERROR

13-0CT-81 22:22 PAGE 101 CTC UCODE CTCCl
1685

1686 * WE ARRIVE HERE WHEN A BLOCKETTE HAS SOME ERROR DETECTED. FLAG WHICH .
1687 * ERROR IT ISy FLAG SEND JUNK FILLER BYTES TO PPU IF ALL THE DATA IN THIS
1688 +. BAD BLDCXETTE DION'T ALREADY GET SENT, ABORT OPERATION IF A WRITE, AND
1689 % FIGURE OUT IF IT'S A DATA/XDR,

1690 # CAN RECORD IT APPROPRIATELY.

1691

1692

1693 #  ERRORO #00
1694 ) .
1695 LOG.ERRORL  PASS.S LIT ] Q 810
1696 JMPU SET.SEND :
1697 LOG.ERRORZ  PASS.S 'LIT a 220
1698 JMPUY SET.SEND B
1699 LOG.ERROR3  PASS.S LIT Q #30
1700 JMPU SET.SEND

1701 LOG.ERROR4 PASS.S LIT Q 840
1702 JNPUY SET.SEND

1703  LOG.ERRORS  PASS.S LIT Q #50
1704 JMPU SET.SEND

1705 LOG.ERROR6  PASS.S LIT a #60
1706 JMPU SET.SEND

1707 LOG.ERROR? PASS.S LIT Q 270
1708 JMPU NO.SEND

1709 LOG.ERRORS  PASS.S LIT Q #80
1710 JMPU NO.SEND

1711 LOG.ERRDR? PASS.S LIT Q 290
1712 JMPU NO.SEND

1713

1714

1715

1716  SET.SEND S.I0R.A. LIT R8 8 #10
1717 NEXT

.1718

1719  NO.SEND PASS.A RS

1720 LD2 EVEN.BLK BIT7
1721

1722 PASS.A RA

1723 JMPC XOR.BLK 8ITO
1724

1725

1726

1727 DATABLK S.I0R.0 LIT Q #01
1728 . dMPZY 0DD.BLK

1729

1730

1731

1732  XDR.BLK S.I0R.0 LIT a #02
1733 JNPC £42

1734

1735 Se.BCL.A LIT R8 B 710
1736 JMPyY EVEN.BLK

1737

1738 SeBCL.A LIT R8 B #10
1739 JMPU 0DD.BLK
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BTI

423

424

425

426

427

428

429

42A

428

CTC ASSEMBLER

000A26EE2426C
3C006E8624323

000002C622972

000A02E624272
001E02C624333
16182AA754343
0000028C74283
000000062 4F62

0340328C74532

13-0CT-81 22322 PAGE 100 CTC UCODE CTtcCl CHECK THE GCR CRC

1648 $223000323 @00 a i d 0t AR RRRoR RS RIRRERRRRRAE SRR RRREEBER0LSSLSRO0RALERES
1649 * CHECK THE CRC (CYCLIC REDUNDANCY CHARACTER) ON EACH BLOCKETTE. ’ %
1650 # IF 17S OXAYy CHECK THAT THE EXPECTED BLOCKETTE NUMBER MATCHES THE ONE %
1651 * WE JUST RED. IF ALL IS OKAYs WE HAVE SUCCESSFULLY RED TH1S BLOCKETTE : *
1652 * AND ITS TIME TO GO READ THE NEXT BLOCKETTE, .

1653 ###########v####ﬂ########t####.#.######tt#####t############t#t####‘####.ttt#t#####
1654 '
1655 CHK+CRC.A ZERQ RDSTS R9 8 S INSPECT FOR LEGAL GCRy ZERO BYTES SENT COUNT

1656 - Loz CHK.CRC.B BIT2 PREPARE TO CHECK SECOND HALF OF CRC

1657 :

1658 LIT  ROCON ¥FO TURN OFF THE CRC CHECK

1659 JHPC LOG. ERROR7 . ATTEMPT RECOVERY FROM ILLEGAL GCR IN CRC
1660 . .

1661 RDATA CLEAR RDR

1662 JHPY 10L00P3

1663

1664

1665 :

1666  CHK.CRC.B RDSTS INSPECT THE READ STATUS FOR LEGAL GCR
1667 . NEXT _ . BIT2 :
1668

1669 RDATA CLEAR ROR -

1670 JHPC LOG.ERROR8  CRCERR ATTEMPT RECOVERY FROM ILLEGAL GCR IN CRC
1671

1672 S.XOR.A RAM . RA BLK.NUMBER  COMPARE EXPECTED BLOCKETTE NUMBER TO RED ONE IN RAM
1673 JMPC LOG.ERROR9  2ERO ATTEMPT RECOVERY FROM CRC ERROR

1674

1675 PASS.S LIT RO B 200 ZERD MS HEADER LATE COUNT IN ROsRC"

1676 JMPC *e2 SKIP IF BLOCKETTE NUMBERS MATCH

1677 : A

1678 NOP THE EXPECTED BLOCKETTE DOESN'T MATCH THE RED ONE SO
1679 JNPU ERROR,.13 GO FLAG ERROR "BLOCKETTE COUNT LOST*®
1680 -

1681 PASS.S LIT  RC B #00 LOAD LS ID HEADER LATE COUNT IN ROsRC
1682 JMPU BLK.ENDED AND GO PREPARE TO READ NEXT BLOCKETTE
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BTI

413

414

415

416

417

418

419

" 41A

418

41C

410

41E

41F

420

421

422

CT{ASSEHBLER

0089268654142
3FDB268754163
3C806EB8624173
000A02E624182
000A02E62423C
002F010444313

000800A4441D3

0000594444182
00004D24441C2
0000DEC624202
14005EC622851
00380144441F2
16B926A55C223
0000252C4A973
0040168002972

0040168004202

CTC UCODE

«

c1CCl

READ GCR DATA/XOR BLOCKETTE'S DATA

2220000802205 R0 8 bR AR oSSR eeR R LR NSRS AAN0RSNDNRSSRARR A RDS LR EonRoRbaSRR LR
¢ THIS ROUTINE TAKES THE BYTES IN THE DATA AND XOR BLOCKETTES AND PUTS THEM
OR THROWN AWAY IF THEY ARE THE FILLER

¢ THE XOR BLOCKETTE. THIS ALSO MUST FORWARN THE READ LOGIC THAT A CRC CHECK | &

*
L
OR STORES  THEM IN RAM IF THEY ARE FROM ®
L]
*
*

SRR ERBRRERL 0 R GRS ERBRRRERLDERCANRRRRTURRNSE BRGNS R LR LR ARER LR S0ER P RS20 0RND

LIT  R9
LIT R9

] b2

LIT  RODCON
42

RDSTS
242

.RDSTS
CHK.CRC.A
RB
LOG.ERRORG
RS
DATA

RA SADRH
R9 SADRL
RDATA SCR
DONE

RDATA RAM
OVRFLW
RA

R AM R9
SEND2

R9 R9
IDLOOP3

LIT R5
10L00P3

LIT RS
DONE

13-0CT-81 22:22 PAGE 99
1589

1590

1591 # WHERE THEY BELONG - SENT TO PPU,
1592 #* BYTES IN THE LAST DATA BLOCKETTE,
1593

1594 * COMING UP NEXT.
1595

1596

1597 READ.DATA S.ADD.A
1598 NEXT
1599

1600 S<X0R.A
1601 JMPC
1602

1603

1604 JMPC
1605

1606

1607 JMPU
1608

1609

1610 LDZ
1611

1612 PASS.A
1613 JMPC
1614

1615 PASS.A
lelb JMPC
1617

1618  D3335323555055535555
1619 D>XOR PASS.A
1620 > NEXT
1621 >

1622 > PASS. A
1623 > NEXT
1624 >

1625 >

1626 > JHPU
1627  DO3332333355553355>>>
1628 D>DATA

1629 > CALLC
1630 >

1631 > PASS.A
1632 > NEXT
1633 >

1634 > S.SUB.A
1635 > JHPC
1636 >

1637 >DONE INC.A
1638 > JMPC
1639 >

1640 D>SENDL S.I0R.A
1641 > JNPU
1642 >

1643 >SEND2 S<IOR.A
1644 > JMPU
1645  D3323303005355255555>

#02
NCARRY

8FF
ZERD

#F2
BITZ
BIT2
NBIT?

BITO

HOLDOUT

NZERO
DONECOUNTR

BORROW

B

B %01

B #01

INSPECT BYTE COUNT FOR 2nd TO LAST BYTE
IS THIS THE LAST BYTE IN THIS BLOCKETTE ?
SKIP IF NOT 2nd TO LAST BYTE

SET BIT "CHECK CRC" IN READ CONTROL REGISTER
SKIP IF LAST BYTE IS BEING RED NOW

INSPECT READ STATUS FOR LEGAL GCR
SKIP SINCE THIS ISN'T THE LAST BYTE TO READ

INSPECT READ STATUS FOR LEGAL GCR
PREPARE TO CHECK CRC NEXT

INSPECT BIT "READING DATA OR XOR BLOCKETTE ?”
ATTEMPT RECOVERY FROM ILLEGAL GCR

INSPECT BIT "FREE TO SEND BYTE TO PPV 2%

LOAD MS POINTER INTO RAM TO STORE XOR BLOCKETTE
LOAD LS POINTER INTO RAM TO STORE XOR BLOCKETTE
LOAD THE XOR BLOCKETTE BYTE INTO RAM

AND GO OECREMENT THE BYTES RED COUNT

LOAD BYTE RED TO BE SENT TO PPU
FLAG OVERFLOW ERROR IF LAST BYTE NOT SENT YET

INSPECT MS COUNT TO SEE IF THIS IS LAST BLOCKETTE
CuZ IF IT*S NOT, ITS GOT 256 BYTES IN IT

COMPARE # BYTES RED TO "LS BYTE COUNT - 1®
SO WE DON'T SEND PPU THE FILLER BYTES

INCREMENT THE COUNT OF BYTES ALREADY RED
TO 10LOOP IF WE DON'T SEND FILLER BYTES

SET BIT “SEND BYTE TO PPU"
AND BACK TO THE IDLOOP

SET BIT "SEND BYTE TO PPU"
AND GO DECREMENT THE BYTE COUNT RED

O O 9 9 Q@@ 9 9O 9O 9O O 9 o



BTI CTC ASSEMBLER 13-0CT-81  22:22 PAGE 98  CTC UCODE CTCCL READ THE GCR BLOCKETTE HEADER AND NUMBER
1569 4502550850080 0008 dhbaddsdb s R0 00 000N 00 OGN0 RRRANANARRRS RTINS HkSdR
1550 # READ THE BLOCKETTE HEADER AND MAKE SURE IT IS THE EXPECTED ONE %
1551 # (DATA DR XOR BLOCKETTE HEADER). THEN READ AND STORE AWAY THE BLOCKETTE *
1552 # NUMBER FOR CHECKING WHEN THE CRC HAS BEEN OKAY'ED. *
1553 %X ddbdafddodyeddsdbhdindd tﬁv####ﬁ##tt####‘#############t###..t##i‘#‘##‘####¢$¢¢$.
1554 :
1555 HEADERHERE  ZERO RDSTS R9 B "INSPECT THE READ STATUS, ZERO BYTES RED COUNT IN R9
409 002A26EE2410C 1556 Loz BLOCK.NUM NBIT2 PREPARE TO READ THE BLOCKETTE NUMBER
1557 -
1558 PASS.A RS ' INSPECT FLAG "EXPECTING DATA OR XOR BLOCK"
40A 000F0104442E3 1559 Jmpc LOG. ERROR) BIT? ATTEMPT RECOVERY SINCE HEADER IS LEGAL GCR
1560 N
1561 PASS.S RDATA RB B LOAD THE HEADER RED FOR CHECKING BELOW
408 0Q0002ECC74003 1562 JnpC *42 SKIP IF EXPECTING XOR HEADER
1563 :
1564 S.XOR.A LIT  RB 788 COMPARE BYTE RED TO A DATA HEADER 1D
40C 2EFB2EB7540E2 1565 JNPY #42 NZERO o
1566
1567 S.XOR.A LIT RSB #Cce COMPARE BYTE RED TO AN XOR HEADER ID
400 32FB2EB7540E2 1568 JHPU *el NZERO
‘ 1569 ~
1570 SeIOR.A LIT RS 8 #10 SET B8IT “EXIT IDLOOP ON RDR”
40E 0400168DD42F3 1571 JHPC LOG+ ERROR4 ATTEMPT RECOVERY FROM UNKNOWN HEADER 1D
1572 _
1573 NOP :
40F 0000000622972 1574 JMPU 10L00P3 HEADER IS OKAY SO READ BLOCKETTE NUMBER NEXT
1575 :
1576
1577
1578 v
1579  BLOCK.NUM RDSTS INSPECT READ STATUS FOR LEGAL GCR CODE
410 000AQ2E62413C 1580 LDZ READ.DATA BIT2 PREPARE TO READ THE DATA IN THIS BLOCKETTE
1581
1582 RDATA RAM BLK.NUMBER  LODAD THIS BLOCKETTE NUMBER INTO RAM FOR LATER CHECK
411 16005EC624303 1583 Jupc LOG.ERRORS ATTEMPT RECOVERY FROM ILLGAL GCR BLOCKETTE NUMBER
1584
1585 _ NOP THE BLOCKETTE NUMBER IS LEGAL GCR SO
412 0000000622972 1586 JNPU 1DLOOP) BACK TO THE IDLOOP TO WAIT FOR THE DATA
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BTI

3FB

IFC

3FD

3FE

3FF

400

401

402

403

404

405

406

407

408

Cit\ASSEHBLER

001A000444033
000800A 444063
000F010442973
0040168DD4003
IFFB826855C012
168826A55C012
0000252C4A973

0400228ED2972

0000000624042
0400228ED2851

0000000624092

0000000624072
0400228ED2851

0000000624202

13-0CT-81 22:22 PAGE 97 CTC UCODE CTCCl SEND GCR BYTES TO PPU TO FILL OUT BAD BLOCKETTE
1489 (2313221 P RS TE R iRt i 2 R R R iR i Rt it Y ST YRR F R 2 2 22800 28]

1490 # WE SEND UP TO 256 BYTES UNLESS THE BAD BLOCKETTE WAS THE LAST NOT FULL ONE )

1491 #* IN WHICH CASE WE SEND ONLY “HOW FULL IT IS™ BYTES. THE BLOCKETTE COUNT HAS *

1492 * ALREADY BEEN INCREMENTEDs SO IF IT SAYS THIS IS AN XOR BLOCKETTEs WE KNOW %

1493 # THE ERROR WAS IN THE LAST DATA BLOCKETTE. IF THE ERROR WAS IN AN XOR BLOCKETTE,*

1494 & THEN THE BIT “SEND JUNK BYTES™ WILL NOT GET SET AND WE WILL NEVER GET HERE. *

1495 SRR EGOR Ao RIS RERT N SRR RDERRERRRRER SR REERRRERSRRREREX RS RR bR Eo o R a i i

1496 o _ ) .

1497  SENDJUNK PASS.A RO , INSPECT RO FOR HEADER ID LATE

1498 JMPC HEAD2SOON SIGN :

1499 s

1500 PASS.A R5 INSPECT BIT "FREE TO SEND BYTES TO PPU 7"
1501 JNPC HEADZLATE 8ITO .

1502

1503 PASS.A RS INSPECT R8 FOR XOR=WAS IT THE LAST DATA BLOCKETTE ?
1504 JMpC IDLOOP3 BIT? TO IDLOOP IF TOO SOON TO SEND A BYTE TO PPU
1505 i

1506 S<IO0R.A LIT RS 8 801 SET BIT "SEND A BYTE TO THE PPU"

1507 JHMPC LAST JUMP IF IT WAS THE LAST DATA BLOCKETTE

1508

1509  NOTLAST S.5UB.A LIT R9 aFF HAVE WE SENT ALL 256 BYTES ?

1510 JMPU 42 NZERO . .

1511 .

1512  LAST S«SUB.A RAM R9 DONECOUNTR  HAVE WE EMPTIED THE LAST DATA BLOCKETTE ?
1513 JNPU 441 NZERO :

1514 :

1515 INC.A R9 R9 8 INCREMENT THE COUNT OF BYTES SENT

1516 JMPC 10L00P3 TO IDLOOP IF NOT DONE SENDING BYTES

1517

1518 S.BCL.A LIT RS B #10 CLEAR FLAG "SEND JUNK BYTES TO PPU®

1519 JMPUY 10L00P3 AND TO IDLOOP TO AWAIT HEADER ID -

1520 : :

1521

1522

1523

1524  HEAD2SOON NOP HEADER ID CAME BEFORE ALL JUNK BYTES WERE SENT
1525 NEXT SO WAIT DUT THE CONDITION BIT

1526

1527 S.BCL.A LIT RS 8 #10 CLEAR BIT "SEND JUNK FILLER BYTES®

1528 CALLC OVRFLH AND GO FLAG THE OVERFLOW *

1529 ~

1530 NOP

1531 JMPU HEADERHERE AND GO READ THIS NEXT BLOCKETTE

1532

15133

1534

1535

1536  HEAD2LATE NOP HEADER ID IS LATE AND THE JUNK BYTES AREN'T SENT
1537 NEXT SO WAIT DUT THE CONDITION BIT

1538

1539 S.BCL.A LIT R8 8 #10 CLEAR BIT “SEND JUNK FILLER BYTES"

1540 CALLC OVRFLU AND GO FLAG THE OVERFLOW

1541

1542 NOP

1543 JMPU LOG.ERROR2 AND ATTEMPT RECOVERY FROM HEADER ID LATE
1544

1545 - % IF THE PLL LOOSES LOCK AND RUNS TOO SLOWs WE MAY FIND THE NEXT BLOCKETTE OR FIND THE NEXT BLOCKETTE
1546 % IS LATE BEFORE HAVING SENT ALL THE JUNK FILLER BYTES. THUS A TAPE ERROR CAN INDUCE AN DVERFLOW ERROR.

(N

'S
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BTI

3F2

3IF3

3F4

3F5

3F6

3F7

3F8

3F9

3Fa

CTC ASSEMBLER

39006E8623F6C

0400168ED3F42

000002C623F52

38006E8622972

000C010443F72

14045C0623F83

003A000444093

0000000622973

00000006242C2

GCR DATA & XOR SYNC ZONES AND HEADERS

S d Ay hbddda RS0 RSNASRDEERREONUBLLENRGRG0ORSSRELAS RO B SR LS 2FS4E4 02000000

%* *
% *
* WAITING FOR THE NEXT BLOCKETTE. ®
% THIS WAY, THE OPERATING SYSTEM WILL GET AS MANY BYTES AS IT EXPECTS. WHEN *
% &
L *
L *

ASSERT BIT "FIND GCR SYNC ZONE"®
INSTRUCT “EXIT IDLE LOOP ALWAYSY
CLEAR RDR IN CASE ITS SET AFTER ERROR RECOVERY

CLEAR BIT "FIND GCR SYNC ZONE®

INSPECT BIT “JUNK BYTES TO BE SENT 2%

SEND ZEROES IF THEY'RE TO BE SENT
SEE IF HEADER ID IS HERE YET

INSPECT RO FOR HEADER ID LATE

TO IDLOOP IF HEADER ID NOT LATE

THE HEADER ID ZONE IS LATE 50

13-0CT-81  22:22 PAGE 96 CTC UCODE CTCCL
1446

1447 THIS SECTION INSTRUCTS THE READ LOGIC TO FIND A GCR SYNC ZONE. IF THE LAST
1448 BLOCKETTE RED HAD AN ERROR SUCH THAT ALL 256 BYTES OF IT DIDN'T GET SENT,
1449 THEN JUNK FILLER ZEROES WILL BE SENT WHILE

1450

1451 THE HARDWARE FINDS A SYNC ZONEs IT WILL LOOK FOR A HEADER ID AND SET RDR
1452 TO TELL JS WHEN IT IS HERE.

1453 LI I TSR SRS RE RIS P2 LR IR SR RS RE 12222 22 s td ]
1454 :
1455  FINDGCRSYNC LIT RDCON 2E4

1456 LDZ F INDHEADER

1457

1458 S.BCL.A LIT RS 8 210

1459 NEXT :

1460

1461 RDATA

1462 NEXT

1463

1464 LIT RDCON €0

1465 JHPU 10LO0P3

1466

1467

1468

1469

1470 FINDHEADER PASS.A RS

1471 NEXT BITA

1472

1473 ZERD RAM HOLDOUT

1474 JMPC SEND JUNK RDR

1475

1476

1477

1478

1479 N.SENDJUNK PASS.A RO

1480 JHPC HEADERHERE NSIGN

1481

1482 NOP

1483 JHPC 10L0OP3

1484

1485 NOP

1486 JNPU LOG. ERRORL

ATTEMPT RECOVERY FROM ID LATE

© O C UG O 0 © 9 © 9O O 9O ¢ @ 9 O @ 9 ® o o o



~

BTI

3ES

3E6

3E7

3E8

3E9

3EA

3EB

3EC

3ED

3EE

3EF

3F0

3F1

CTgASSEHBLER

000A02E623E9C
00182AC7D3EB3
07405D4442973

0000000624F12

000A02EE245CC
003826C703E83
0780502443E83
002A00C443ED2
20001ABDD4FB3
16995D24C3EF2
0020228C73F13
0039294CC3F12

0340328C72973

13-0CT-81

22322

PAGE 95

CTC UCODE CTCC1

c

READ GCR WORD COUNT

1397 33 aredotdostdshd st bR dd i aa g ttdibobtbeRR 0t RebRaR b eR SRS RG oot tdnad

1398
1399
1400
1401

. 1402

1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432

. 1433

1434
1435
1436
1437
1438
1439
1440
1441
1442
1443

* HERE WE READ THE BYTE COUNT INVERTEDs CHECK TO SEE IT MATCHES THE BYTE *
* COUNTy AND PROCEED TO READ THE DATA UNLESS THE BYTE COUNT = #0000 IN *
# WHICH CASE WE READ THE TRAILING BYTE COUNT BLOCKETTE NEXT. *
RSP RSARRR AR SE AL SRR RIBARIRENESRRRRPRRF SRR AR h RO RN C LR HR RIS RNANR
R+MSBC.NOT RDSTS CHECK FOR LEGAL GCR
LDz ReLSBC.NOT 8IT2 PREPARE TD READ LS BYTE COUNT NOT (INVERTED)
S.XNOR.A ROATA RA . COMPARE BYTE TO INVERTED BYTE
JMPC *+2 ZERO SKIP IF ILLEGAL GCR
PASS.A RA RAM . SECSTS) STORE MS BYTE COUNT INTO RAM FOR PPU
JmecC IDLOOP3 TO IDLOOP IF THE MS BYTE COUNT CHECKED
BAD.BC NOP THE BYTE COUNT DID NOT CHECK
JMPU ERROR.E SO GO RECORD THE ERROR
R.LSBC.NOT ZERO RDSTS RO 8 CHECK FOR LEGAL GCRy ZERD MS ID LATE COUNTER RO4RC
LDZ ReResLSBCeN BIT2 PREPARE TO READ REVERSE BYTE COUNT NOT (INVERTED)
S«XNOR.A RDATA R9 COMPARE BYTE TO INVERTED BYTE
JHuPC BAD.BC NZERO - JUMP IF ILLEGAL GCR
PASS.A R9 RAM SECSTS4 STORE LS BYTE COUNT INTO RAM FOR PPU
JMPC BAD.BC JUMP IF THE LS BYTE COUNT DIDN®T CHECK
PASS.A R6 INSPECT BIT "FORWARD OR REVERSE 7"
NEXT NBIT2 ' '
S.10R.A LIT R6 B #80 SET FLAG "BYTE COUNT VALID"
JMPC REV.STOP IF REVERSEy THIS READ IS FINISHED
DEC.A R9 RAM DONECOUNTR LOAD “LS BYTE COUNT - 1%
NEXT NBORROW AND CHECK FOR LS BYTE CDUNT = #00
PASS.S LIT R8 B #00 CLEAR 0OUT ALL THE FLAGS IN R8
Jupc 42 NEVER SKIP IF LS BYTE COUNT # #00
DEC.A RA RA B DECREMENT THE HS BYTE COUNT
NEXT BORROH :
PASS.S LIT RC B 0D LOAD LS HEADER ID LATE COUNT INTO ROyRC
JMPC 10L00P3 IF BYTE COUNT = ®0000, ELSE FIND GCR SYNC ZONE

QO QO 9 @ 9 9 9 O o o o 9
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BTI

3DF

3E0

3EL

3E2

3E3

3E4

CTC ASSEMBLER

002A02E623E2C

00002ACC72973

0000000624F12

002A02E623E5C

000026CC72973

0000000624F12

13-0CT-81

1372

1373

1374

1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395

READ.MSBC

READ.LSBC

22322

PAGE 94

CTC UCODE CTCCl

READ GCR WORD COUNT

e dasodsR 2R 0N Sdb R RN ERR SRR AR REREDERERROR AR LR GEIRAPERIASEOBAAF AR RSN LELEE

HERE WE READ THE GCR WORD COUNT AND STORE IT AMAY &

LDz

PASS.S
JMPC

NOP
JHPU

Loz

PASS.S
JHPC

NOP
JMPU

RDSTS
READ.LSBC NBIT2

RDATA RA 8-
10LOOP3

ERROR.E

ROSTS
ReMSBC.NOT NBIT2

RDATA R9 8
10LooeP3

ERRORGE

REARAS SRRt St AR L0400 A RRERAREERSA R NSRORRRG NP RPN RIRRSAREAIGASEAAFERNSAR

CHECK FOR LEGAL GCR

PREPARE TO READ LS BYTE OF BYTE COUNT

STORE MS BYTE COUNT AWAY
AND RETURN TO IDLOOP IF IT'S LEGAL GCR

IT*S ILLEGAL GCR
SO GO RECORD THE ERROR

CHECK FOR LEGAL GCR
PREPARE TO READ MS BYTE COUNT NOT (INVERTED)

STORE LS BYTE COUNT AWAY
AND RETURN TO IDLOOP IF IT'S LEGAL GCR

IT*S ILLEGAL GCR
SD GO RECORD THE ERROR

€ O O © O © © 9 O 9 9 9 ¢ 9@ O @ 9 & 9@ o » o
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BTI1

ibo

oL

aneg

303

3Da

3D5

306

307

308

3D9

30A

3p8

D¢

3ano

3DE

CT(&S SEMBLER

002A02E623D12
00002ECC73DE3
2ADB2E8753DFC
002B00C443083
3EFB82EB7546AC
000B800C4430E3
20201E8DD3083
000000C4430D82
000AQOC443DE3
37C02€8C72973
0000000624FB2
000000C442973
0080368C73DE3

00006E8622972

0000000624F02

13-0CT-81 22322 PAGE 93  CTC UCODE CTCCl READ GCR T.D. ZONE

1318 b dsd SR o0 R hagn ot SRR 0 a0 badaktRosNtd N0 KRR RRSRRRSRsooRRcaRsdR0Rsssbin

1319 ¢ HERE 15 THE CODE TO READ AND DECODE THE I.D. ZONE ON A GCR RECORD. IT *

1320 # MIGHT BE A FILE MARK OR A DATA RECORD DURING A READ OR A FILE MARK SEARCH )

1321 * OR A WRITE AND THE APPROPRIATE ACTION WILL BE TAKEN. *

1322 %564t 0d s dddssdbddsbdidbons2skdd RSS20 0k 00k R 00 0b bR o0 0RaRr2etRRRtddRhRed

1323 .

1324  R.GCR.ID RDSTS INSPECT THE READ STATUS TO FIND ILLEGAL FORMAT
1325 NEXT NBIT2 CUZ THE I.D. HEADER SHOULD BE AN ILLEGAL GCR CODE
1326 A

1327 PASS.S RDATA RB B LOAD THE I.D. ZONE INTO RB FOR LATER TESTING
1328 JMPC 1D.8AD IF NOT ILLEGAL CODE, IT'S AN ERROR"

1329

1330 S.XOR.A LIT  RB #AB COMPARE THE ID ZONE TO THE BYTE COUNT HEADER ID
1331 LDZ READ.MSBC ZERD GET READY TO READ THE MS BYTE COUNT

1332 :

1333 PASS.A  R6 _INSPECT BIT “OK TO BE DATA RECORD 2

1334 JMPC ITS.DATA NBIT3 JUNP IF IT'S A BYTE COUNT HEADER ID

1335

1336 N.DATA S.XOR.A LIT  RB #FB COMPARE ID ZONE TO THE FILE MARK CHARACTER
1337 LOZ GCR.R. ID NZERO PREPARE TO READ REVERSE FILE MARK ID ZONE
1338

1339 PASS.A  R6 INSPECT BIT "OK TO BE FILE MARK 2

1340 JMPC 1D.BAD BIT3 IF ALSO NOT FILE MARK IDs IT'S AN ERROR

1341

1342 ITS.A.FM S.IOR,A LIT R7° B 880 RECORD "FILE MARK BEHIND ME"

1343 JMPC OK2BFH NEVER JUMP IF WE ARE WRITING OR SEARCHING FILE MARK
1344

1345 PASS.A  R& INSPECT BIT “WRITE 7"

1346 NEXT BITS IF WRITE, ITS A WRITE DATA WITH FILE MARK FOUND
1347 :

1348  OK2BFM PASS.A  R6 INSPECT BIT "FORWARD OR REVERSE"

1349 JMPC 1D.BAD BIT2 JUNP IF WROTE DATA s FOUND FILE MARK

1350 ‘

1351 PASS.S LIT  RB 8  #OF LOAD REVERSE FILE MARK ID FOR LATER COMPARE
1352 JHPC 10LOOP3 TO IDLOOP TO READ REVERSE ID ZONE OF FILE MARK NEXT
1353 :

1354 NOP LOOKS LIKE THIS IS REVERSE TAPE MOTION

1355 JMPU REV,STOP SO GO DO A REVERSE STOP AFTER THE FILE MARK
1356 - :

1357  ITS.DATA PASS.A R6 INSPECT BIT "WRITE OR NOT WRITE 2

1358 INPC 10LOOP3 BITS TO IDLOOP IF IT'S OKAY TO BE DATA

1159

1360 PASS.S LIT  RD B #02 INSTRUCT ¢ FIND GAP THEN LOOK FOR SYNC ZONE
1361 JHPC 1D.BAD JUNP IF WE WROTE FILE MARKs FOUND DATA

1362 :

1363  SEARCH.FM LIT  RDCON 00 TURN OFF READ LOGIC

1364 JNPU 10LOOP3 AND CONTINUE FILE MARK SEARCH

1365

1366

1367

1368  1D.BAD NOP HERE WE ARE IF THE ID ZDNE IS WRONG

1369 JMPU ERROR.D SO GO RECORD THE ERRROR

QO QO @ 9 9O ¢ 9 O 9 ¢ 9 o



e

8TI1

3C5

3Ce

ac?

3Cs

3C9

3Ca

k1

3cc

3CD

3CE

3CF

CTC ASSEMBLER

000A26EE2413C
16005EC623CD3
16192AA55BCB2
16382AA753CA3
0000000624F72
0000028C73CD3
0180328C73CC2

0000368C72972

39006E862388C
000002C623CF2

38006€E8622972

13-0CT-81

1270

1271

1272

1273

1274

1275
1276
1277
1278
1279
1280
1281

1282

1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315

22322

PAGE 92

CTC UCODE CTCCl

FIND GCR CRAMMED BLODCKETTE NUMBER

LAl A R L R LR e e e e S A i P I R ST PRI TR Y PR E SR E 202 1]

* WHEN A GCR BYTE COUNT 15 CRAMMED,

THIS CODE MUST LOOK FOR THE BLOCKETTE WHOSE *

¢ BLOCKETTE NUMBER MATCHES THE SECOND BLOCKETTE IN THE EXPECTED RECORD, THE FIRST#

% BLOCKETTE IS ASSUMED LOST AND THAT ERROR APPROPRIATELY FLAGGED., HERE I READ THE# :
* FOUND BLOCKETTE®S NUMBER AND DECIDE IF THIS IS THE RIGHT BLOCKETTEs IF l SHOULD# i
* KEEP LOOKING FOR THE RIGHT BLOCKETTEs OR IF I MISSED IT ALREADY.
###########ﬁ#t#########t#######t###¢¢‘#########.######9#####‘0#‘###00##t#*######'#

CHK« BLKNUM

NOT.YET

ZEROD
Loz
JMPC

S.5UB.A
NEXT

S.XOReA
JMPC

NOP
JMPU

PASS.S
JMPC

PASS.S
NEXT

PASS.S
JNPU

LDz

- NEXT

JMPU

RDSTS R9
READ.DATA
RDATA RAW
NOT.YET

RAM  RA
RAM  RA
w42

ERROR. 14

LIT RO
NOT.YET

LIT  RC
LIT  RD
10L00P3

LIT  .ROCON
WAIT.BLK
RDATA

LIT  RDCON
1DLOOP3

B 5
BIT2
BLK s NUMBER
BLK . NUMBER
NBORROM
BLK . NUMBER
NZERD
8 800
8  #06
B #00
#E4
#E0

CHECK FOR LEGAL GCRy ZERO BYTES RED COUNT IN R9
PREPARE TO RECOVER THE DATA IN THIS BLOCKETTE

LOAD THIS BLOCKETTE NUMBER INTO RAM FOR LATER CHECK
BLOCKETTE NOT FOUND YET IF ILLEGAL GCR

CHECK IF WE HAVE PASSED THE BLOCKETTE WE WANT
CHECK IF WE HAVE FOUND THE BLOCKETTE WE WANT
SKIP IF WE HAVEN®T 'PASSED THE BLOCKETTE WE WANT

WE RED A BLOCKETTE 'NUMBER PAST THE "ONE HE WANT
FLAG ERROR "CRAMMED BYTE COUNT BLOUCKETTE NOT FOUND"

ZERQ OUT MS 1D LATE COUNTER ROsRC
JUMP IF HE HAVEN'T FOUND THE BLOCKETTE NUMBER YET

BLOCKETTE FOUND : ID LATE COUNT = #0006 CUZ IT
WOULD HAVE BEEN LATE IN MAX. 6 MORE BYTE-TIMES

INSTRUCT GAPFINDER EXIT = ®“UNEXPECTED I[+ReG."
TO IDLOOP TO BEGIN RECOVERING THIS BLOCKETTE'S DATA

WE HAVEN'T FOUND THE CRAMMED BLOCKETTE YET SO
PREPARE TO WAIT FOR THE NEXT BLOCKETTE

CLEAR ROR

LET READ LbGlC FIND THE NEXT BLOCKETTE FOR US
AND TO IDLOOP TO WAIT FOR IT

© 0O C G O O © © © O 9 9 9 © @ 9 @ o o @ 2 o
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BT}

388
389
384
388
3BC

380

38BE
38F

3C0

3CL
3Ce2
3C3

3Ca

Ci( ASSEMBLER

00€0368C73C5C
002E010443BA2
002A02E6238C3
0000000624F72
002F010443CD3

00002ECC73C13

32082E8753BF2
0000000622973

0000000623CD2

2EDB2EB753C22
32F82EB752973
0000000623CD3

0000000624F72

CTC UCODE CTCCl

WAIT FOR GCR CRAMMED BYTE COUNT BLOCKETTE

RN ARk Rks SRR R RSN R e RRRARRNSFRR AR ERRSERRRESRERERAR R QAR BRRS SRR B2 AR AR ENS
% HERE WE LOUOK FOR A PARTICULAR GCR BLOCKETTE AS TOLD BY THE CRAMMED BYTE COUNT. *

WHEN RDR INDICATES A BLOCKETTE HEADER HAS BEEN FOUNDy DR WHEN THE ID IS LATE,

<

THE IDLOOP BRANCHES HERE WHERE WE READ THE HEADER AND SEE IF IT MATCHES" THE

IF S0y ON TO CHECK THE BLOCKETTE NUMBER. IF NOT, EITHER WE MISSED THE ONE WE

RECOGNIZE ITy WE FIGURE ON “NOT.YET",.

*

%

%

WANT (GO TO ERROR 14) OR IT*S NOT HERE YET (GO TO NOT.YET)e IF WE CAN'T *
*

*

#####################t#######i.##ﬁ##‘####tt#t#tt###tttt‘t#t.#########t##i#t#i###

LIT RD
CHK. BLKNUN
R8

RODSTS
*e2

ERROR.14

RS
NOT.YET

RDATA RB
WAIT.DATA

LIT RB

10LOOP3
NOT.YET
LIT R8

LIT RB
1oLoor3

NOT.YET

13-0CT-81 22322 PAGE 91
1218

1219

1220 *

1221 *

1222 % HEADER WE ARE LOOKING FOR.
1223 *

1224 *#

1225 #*

1226 *

1227

1228 WAIT.BLK PASS.S
1229 LDz
1230

1231 PASS.A
1232 NEXT
1233

1234

1235 JMPC
1236

1237 NOP
1238 JMPU
1239

1240 PASS.A
1241 JMPC
1242

1243 PASS.S
1244 JMPC
1245

1246

1247 WAIT.XOR S<XOR.A
1248 NEXT
1249

1250 NoP
1251 JMPC
1252

1253 NOP
1254 JHPU
1255

1256

1257 WAIT.DATA S«XOR.A
1258 NEXT
1259

1260 S.X0R.A
1261 JMPC
1262

1263 NOP
1264 JMPC
1265

1266 NOP
1267 JMPU

ERROR. 14

8 #03

NBIT6

NBIT2

NBIT?

s#ce
ZERO

488
ZERD

#CcB
NZERO

GAPFINDER EXIT = "CAN'T FIND CORRECT BLOCKETTE®™
PREPARE TO SEE IF THE BLOCKETTE NUMBER IS RIGHT

INSPECT R8 FOR CRAMMED BYTE COUNT = #0000
CHECK = IT SHOULD BE ILLEGAL GCR
SKIP IF CRAMMED BYTE COUNT NOT = #0000

CRAMMED BYTE COUNT=0000 SO WE CAN'T FIND BLOCKETTE
SO GO FLAG THE ERROR ©®CAN'T FIND CORRECT BLOCKETTE"™

INSPECT R8 : LOUKING FOR DATA OR XUR ?
JUMP IF BAD BLOCKETTE HEADER

LBAD RED 1D BYTE FOR CHECKING BELOW

JUMP IF EXPECTING DATA BLOCKETTEy ELSE WAIT.XOR
WAITING FOR XOR SO COMPARE RB TO XOR HEADER
FOUND EXPECTED XOR HEADER SO NEXT

GO TO IDLOOP TO READ THE BLOCKETTE NUMBER

WE DID NOT FIND AN XOR HEADER SO

HWAIT FOR THE NEXT BLOCKETTE

WAITING FOR DATA SO COMPARE RB TO DATA HEADER
SEE IF IT WAS AN XOR HEADER 1D :

FOUND DATA SO NEXT CHECK BLOCKETTE NUMBER

IF NOT DATA AND NOT XOR HEADER WE HUST
WAIT FOR THE NEXT BLOCKETTE

IF EXPECTING DATA AND FOUND XORs WE MISSED THE DATA
SO FLAG ERROR "CRAMMED BLOCKETTE NUMBER NOT FOUND"™

O 0O 9O 9 @ 9 9@ 9 9O 9 o o 0
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BTl

381

ig2

383

384

385

3ise

387

CTC ASSEMBLER

15003EAC73822
15403AAC73832
0000368C738B42
05C802A623852
002900C443873
0400165064762

0400168DD3D03

13-0CT-81 22:22 PAGE 90 CTC UCODE cCTCCl

1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215

ID HERE S50 START READ PROCESS

LD T e T T T e e T T T Y P e T
* THE ID HAS BEEN FOUND. WE MUST TURN ON THE GAP FINDER, ARM THE IDLE LOOP *
* TD CALL THE READ ROUTINES ON "RDR"™, AND CHECK TO SEE IF THIS IS A READ ¢

¥ WITH THE GCR BYTE COUNT GIVEN.

*

00240 eR NSRS 00 R AR RARRANV R RSB AIEBERRRAREEIREERREEEN AR 222203202000

1D.HERE PASS.S RAM RF
NEXT
PASS.S RAN RE
NEXT :
PASS.S . LIT RD
NEXT
RAM
NEXT
PASS.A R6
JMPC %42

S.I0R.A LIT R5
JHPU R.MFN.ID

S.IDR.A LIT R5
JMPC R<GCR.ID

8 MSTHIRDIN.
B LSTHIRDIN.
B #00

PRMSTS3
8ITO

NBIT1

‘LOAD THE 1/3 INCH GAP FINDER -

COUNT FOR THE GAPFINDER RDUTINE

INSTRUCT GAPFINDER TO EXIT TOD "BIG DROPOUT®
ERROR IF ONE IS FOUND

INSPECT BIT "MFM OR GCR 2"

INPSECT BIT “CRAMMED BYTE COUNT 2%

SKIP IF GCR

SERVICE READ ROUTINES ON "RDR®
GO READ THE MFM I.D.

SERVICE READ ROUTINES ON "RDR®
READ GCR IDs ELSE DO CRAMMED BYTE COUNT

FAREDEAARRE QSRR A R0 A2 LS ERI R AP DS RABAREPARAREERERIRROR L2002 DR E A G002 E RS
# FOLLOWING ARE THE ROUTINES WHICH READ GCRy AS WELL AS RECOVER FROM THE *

* ERRORS. AFTER THAT WILL BE THE ROUTINES WHICH READ THE MFM. »
SREBAGRG0ERRERERRARERARF OB E X2 0000 AR DRARRB AR RS LR LR AORNRRIAETARLOAEF AN REHS

© O O O ©C 90 ©®© © 9O 9 9O 9 9 9 O 9 9 9 9 @ » 9
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BT1

3A1

3A2

3A3

3A4

JAS

3A6

3A7

3A8

3A9

3AA

3A8

3AC

3AD

3AE

3AF

380

CT{r;SSEHBLER

38216E86239EC
3FFB8328752973
0000318CC3A83

10001A80D3AR2

00216E862398BC
3FD802A472973

0000024C72881

00000266228F1
0000000622973

18001EB8DD4EC2

15003EAC73AC2
15403AAC73AD2
002900C443AE2
0000368C74EF3
0400168DD3B8C

00C0368C72972

¢

LOOK FOR THE SYNC AND 1D ZONES

FERaREEeR RS0 RSRAR R REREERRRLRR AL R RRARRA SRR RRRALRRR SR RERSLR R RS b2 SRpR RS

THE SYNC ZONE LATE TIMER
THE ID ZONE IS LATE IF TOO FAR PAST THE BEGINNING
WE OONT BELIEVE IT REALLY IS A SYNC ZONE UNLESS IT LASTS

*
L}
*
* TILL THE ID ZONE IS FOUND OR TILL THE ID ZONE IS LATE. *
*
%

FRERREFRR SR SANB ARG E0R SRR R RSP RLF RS R FRERRER AR FER AP SR RR R AR RED RS2 TGRS0 0D

8 MSTHIRDIN.

B LSTHIRDIN,

TURN ON THE READ LOGIC
PREPARE TO WAIT FOR THE 1D ZONE

SEE IF ID ZONE LATE COUNTER HAS EXPIRED
TO IDLOOP IF NOT TIME TO CHECK TIMER

DECREMENT THE ID ZONE LATE COUNTER"
GO TIME OUT THE SYNC ZONE IF NOT ID LATE

ID ZONE LATE., TELL IDLOOP TO USE GAPFINDER
SO GO HANDLE THE ERROR

IDLE THE READ LOGIC

PREPARE TO RELOAD THE 1D ZONE LATE COUNTERS

INSPECT THE WRITE REPEAT FLAG IN RAM
TO IDLOOP IF NOT TIME TO CHECK COUNTERS

LOAD THE DRIVE STATUS FOR CHECKING OFFLINE
CHECK OFFLINE IF NOT WRITE REPEAT -

CLEAR RTC
GO DECREMENT THE SYNC ZONE LATE COUNTER

TO IDLE LOOP IF SYNC ZONE NOT LATE

FLAG “TAPE POSITION LOST™ AND GO

FLAG SYNC ZONE LATE ERROR

LOAD THE 1/3 INCH GAP FINDER

COUNT FOR THE GAPFINDER ROUTINE

INSPECT BIT "CRAMMED BYTE COUNT 2"
INSTRUCT GAPFINDER TO EXIT TD "BIG DROPOUT™

FLAG ID LATE ERROR IF NOT CRAMMED BYTE COUNT

SERVICE READ ROUTINES ON "RDR"®
PREPARE TD WAIT FOR NEXT BLOCKETTE

GAPFINDER EXIT = *“CORRECT BLOCKETTE NOT FOUND®"

13-0CT-81 22:22 PAGE 89 CTC UCDDE CTCC1
1119

1120 * HERE WE AAIT FOR THE SYNC ZONE AND THE ID ZONE.
1121 * HAS ALREADY BEEN LDADED.

1122 * OF THE SYNC 20NE.

1123

1124 % IF THE ID. ZONE IS LATE CHECK FOR GCR CRAMMED BYTE COUNT
1125

1126 _

1127  DATAHERE LIT RDCON #E0
1128 LDZ LOOK.SZB NRTC
1129 . .
1130 S<XOR.A LIT fC #FF
1131 JMpC 1DLOOP3 NZEROD
1132

1133 DEC.A RC RC )

1134 JMPC TIME.SZ

1135 :

1136 SJIORLA LIT R6 8 140
1137 IMPU LATE.ID

1138

1139

1140  MN.DATAHERE LIT RDCON #00
1141 LDZ LOOK.SZA NRTC
1142

1143 PASS.S RAM 8FF
1144 JNPC I1DLOOP3 ZERD
1145

1146 PASS.S DRSTS RO 8

1147 CALLC CHKOFFLINEL

1148

1149

1150 TIME.SZ : CLRTC

1151 CALLC DEC.3IBYTES

1152

1153 NOP .

1154 JMPC 10LO0OP3

1155

1156 SeIOR.A LIT R7 8 860
1157 JMPU ERROR.9

1158 )

1159

1160 LATE.ID PASS.S  RAM RF

1161 NEXT

1162 .

1163 PASS.S  RAM RE

1164 NEXT

1165

1166 PASS.A R6

1167 NEXT NBITL
1168

1169 PASS.S LIT RD 8 700
1170 JMPC ERROR.C

1171

1172  BC.CRAMM SJIOR.A LIT R5 B #10
1173 LDZ HAIT.BLK

1174

1175 PASS.S LIT RD B #03
1176 JMPU 1DLOOP 3

TO IDLOOP TO WAIT FOR NEXT BLOCKETTE HEADER

QO 9 9 9O 9 9O @ o O 9 o 0
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BTI

398

39C

39D

39E

39F

3A0

CTC ASSEMBLER

05C802A6239C2
02E0328C739F3
03603Z§C739F2
00040006239F2
103D1A8DD3B13

10001ABED3AS3

13-0CT-81 22322 PAGE 88 CTC UCODE CTCCL

1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116

LOOK FOR THE SYNC AND ID ZONES

0020008 batasi AR RN R RRNREN RSN RAERENARNGE 2SS IRARER RO L 4SRN ORSS

% HERE WE AAIT FOR THE SYNC ZONE AND THE ID ZONE, THE SYNC ZONE LATE TIMER *
* HAS ALREADY BEEN LDADED. THE ID ZONE IS LATE IF TOD FAR PAST THE BEGINNING ¥
* OF THE SYNC IONE. WE DONT BELIEVE IT REALLY IS A SYNC ZONE UNLESS IT LASTS ¥
® TILL THE ID ZONE IS FOUND OR TILL THE ID ZONE IS LATE. *
et o et n s kbbb o b AR kbR b a0 0RARRaRRLedh bt b bat ot ot dabbhtaRbtsReRRRsiddd
LOOK.SZA RANM PRMSTS3 INSPECT BIT “MFM OR GCR 2"
NEXT BITO - '
PASS.S LIT RC B 208 LOAD THE GCR ID ZONE LATE COUNT
Jmec %43 NEVER SKIP PAST THE RDR CHECK IF GCR
PASS.S LIT RC 8 #0D ‘ LOAD THE MFM LD ZONE LATE COUNT
_ JMPU 42 NEVER SKIP PAST THE RDR CHECK SINCE IT'S MFM
LOOK.SZB NOP TH1S IS THE RDR CHECK !
JHPU ¥+l ROR IS THE ID ZONE FOUND ?-
S«I0RA LIT -R6 8 240 TELL IDLOOP TO USE GAPFINDER
JMPC ID.HERE - NRDD JUMP IF THE ID ZONE HAS BEEN FOUND
SeBCL.A LIT R6 8 #4540 TELL IDLOOP DON'T USE GAPFINDER
JMPC N +DATAHERE . JUMP IF DATA GONEs ELSE TO DATAHERE

6 C O O O © ©@ 9 9 © © O 9 @ O @ 9 o @ ¢ 9 o
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BTIL CT{ASSEHBLER

398 01403E8C7398C
399 0DCO03A8C739A2

39A 1E40368C73982

13-0CT-81 22322 PAGE 87 CTC UCODE CTCCl LOOK FOR SYNC ZONE WHILE READING

1076 52 s 2240t da bR sdgddsssiddstsbtssdbdbdidoesbdndddodediddasssasadobtdsbdddasts

1077 # IF THIS IS NOT A WRITEs A SYNC ZONE COULD COME ANY TIME, DEPENDING ON HOW &

1078 # MANY RE-TRIES WERE REQUIRED WHEN THIS WAS WRITTEN. WELL. TO PICK A NUMBER *

1079 # QUT OF THE SKYs WE'LL CONSIDER THE SYNC ZONE LATE AFTER ABOUT 25 FEET. - *

1080 * ACTUALLYy THAT WILL BE NOMIANALLY 28 FEET IN GCRy 35 FEET IN MFM. *

1081 #5032 42d3 500250 p 23R 05 L 2004000 Rh R0 0L RR PR RSB RLRRERS k2 bpRE bR bR R aIpRhibhnrs

1082 :
1083 LOOK.SZR PASS.S LIT  RF B8 . #05 LOAD MS BYTE OF SZL COUNT >= 25 FEET
1084 LDZ LOOK.SZA - ) POINT Z TO SEARCH FOR SYNC ZONE

1085

1086 PASS.S LIT RE ] 2137 LOAD MID. BYTE OF SZL COUNT >= 25 FEET
lo87 NEXT ;

1088 . . .

1089 PASS.S LIT RO B 879 LOAD LS BYTE DF SZL COUNT >= 25 FEET
1090 JMPU LOOK.SZA G0 BEGIN SYNC ZDNE SEARCH

O O 9O @ 9 9 9 9 O O O o o




BTI CTC ASSEMBLER 13-0CT-8l1 22:22 PAGE 86 CTC UCODE CTCCl LOOK FOR SYNC ZONE WHILE WRITING

1016 5325230000 d o0 ohdReRo0o0aRoShd et b bt Rdodd o seRooodddsRboROtRdeRgbddIeeo N dRdd

1017 * DELAY BEFORE WRITE IS 1/3 INCH OR 1 INCH IF WE JUST PASSED THE LOAD POINTY *

1018 # THE SYNC ZONE IS LATE 1/3 INCH AFTER THE DELAY BEFORE WRITE. #

1019 (PSS R ARt E LR i it a i iR iR IR it a sl ] ]

1020

1021 LOOK.SZW RAM PRMSTS3 INSPECT BIT "GCR OR MFH 2"
386 05E802A6239BC 1022 LDZ LOOK.SZA NBITO ‘Z POINTS TO ROUTINE WHICH FINDS SYNC ZONE

1023 . )

1024 PASS.A RO C INSPECT DRIVE STATUS IN RO TO SEE IF NEAR LOAD PDINT
387 002A000443903 1025 JMPC MFM, WD NBITZ2 . . GO TO MFM WRITE DELAY = 1/3 INCH

1026 y

1027  GCR.WD PASS.S LIT R2 8 #01 LOAD MS COUNT OF GCR WRITE DELAY 1/3 INCH
388 00400A8C738C3 1028 JMPC LP.GCR,HD , IF NEAR LDAD POINTs LOAD 1 INCH WRITE DELAY

1029

1030 PASS.S LIT R1 8 #59 LOAD LS COUNT OF GCR WRITE DELAY 1/3 INCH
389 164006BC738A2 1031 NEXT

. 1032

1033 PASS.S LIT RE B8 102 - LOAD HIDDLE BYTE OF GCR SYNC ZONE LATE
38A 00803ABC738B2 1034 NEXT

1035

1036 PASS.S LIT RD 8 8C4 LOAD LS BYTE OF GCR SZL = 2/3 INCH
388 3100368C73982 1037 . JMPUY LOOK.SZA GO BEGIN SYNC ZONE SEARCH

1038

1039  LP,GCR.WD PASS.S LIT R2 8 104 LOAD MS COUNT OF GCR WRITE DELAY 1 INCH
38C 01000A8C73802 1040 NEXT '

1041 ,

1042 PASS.S LIT R1 B 200 LOAD LS COUNT OF GCR WRITE DELAY 1 INCH
38D 000006BC738E2 1043 NEXT

1044

1045 PASS.S LIT RE B 205 LOAD MID.BYTE OF GCR SZL COUNT = 1+1/3 [INCH
3BE 01403ABC738F2 1046 NEXT ‘ '

1047 : .

1048 PASS.S LIV RD B8 768 LOAD LS BYTE OF GCR SZL COUNT = 1+#1/3 INCH
38F 1AC0368C73982 1049 JMPU LOOK.SZA GO BEGIN SYNC ZONE SEARCH

1050 :

1051  MFM.WD PASS.S LIT R2 8 #o1 LOAD MS COUNT OF WRITE DELAY = 173 INCH
390 00400A8C73943 1052 JMpC LP.MEM. WD GO LOAD 1 INCH DELAY IF NEAR LOAD PDINT

1053

1054 PASS.S LIT R1 8 #0D LOAD LS COUNT OF WRITE DELAY = 1/3 INCH
391 0340068C73922 1055 NEXT ‘ . '

1056 : :

1057 PASS.S LIT RE 8 #o02 LOAD MID. BYTE OF MFM SZL = 2/3 INCH
392 00803A8C73932 1058 NEXT :

1059 '

1060 PASS.S LIT RD 8 #2E LOAD LS BYTE OF MFM SZL = 2/3 INCH
393 0B80368C73982 1061 JHPU LOOK.SZA GO BEGIN SYNC ZONE SEARCH i

1062 : '

1063  LP.MEMHD PASS.S LIT R2 8 #03 LOAD NEAR LOAD POINT MS WRITE DELAY = 1 INCH
394 00CDOABC73952 1064 NEXT :

1065

1066 PASS.S LIT R1 B H1F LOAD NEAR LOAD POINT LS WRITE DELAY = 1 INCH
395 07C0068C73962 1067 NEXT

1068

1069 PASS.S LIT RE B 104 LOAD MID.BYTE OF SZLs NEAR LDAD POINT = 1+41/3 INCH
396 01003A8C73972 1070 NEXT

1071

1072 : PASS.S LIT RD B 840 LOAD LS BYTE OF SZL, NEAR LOAD POINT = 1+41/3 INCH
397 1ooq(v/573932 1073 JMPU LOOK.SZA €_, GO0 BEGIN SYNC ZONE SEARCH é;_
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BTI

376

377

378

379

37A

378

37¢

370

37E

37F

380

381

382

383

384

385

Csf“ASSEHBLER

00403E8C7378C

2E403A8C73782

000502#223792
00210006237F3
0000000622973
00000266226F1
0000000622973
00000090237E2

18001EBDD4EB2

3C3802A47386C
0000000453843
00003COE22B83
000000062398C
0000000622972
0C0062A623852

00001E8C7000A

13-0CT-81

957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013

22322

PAGE 85

C

CTC UCODE cTCCl

WAIT FOR LOAD POINT

eSS 0NN EN A SRS RA R LB FRL RS RERESAVARARBRRRASRBREASSNIREERSRES AR AR IhS N

¢ IF FORWARDy WE CONFIRM LOAD POINT IS PASSED OR- WE WAIT FOR IT ®
RS edNShF PR o RRi e SRR AR R AL SAREREREEL L BARLRRRE R0 RSt dbnRbkiaNotbnbittbdnd

LOOK.LP

LP.HAIT

LP.LATE

PAST.LP

ERASED.2LP

PASS.S
LDz

PASS.S
JHPU

NEXT

NoP
JMPC

NOP
JMPC
CALLC

NOP
JMPC

PASS.Q
NEXT

S+I0R.A
JMPU

PASS.S
LDz

PASS.A
JHPC

LERD
JMPC

NOP
LDZ

NQgP
JMPU
NEXT

PASS.S
RETURNC

LIT RF
LPoHAIT

LIT RE
LP.WALT

DRSTS

PAST.LP

IDLOOP3
CLRTC
DEC+3BYTES
1DLOOP3

RO

LIT R7
ERROR.8

RAM
LOOK.SZW

R6
ERASED.2LP

RF
BEGINWRITE

LOOK.SZR

I1DLOOP3

RAM  DRSEL

LIT R7

8 LD
B #89
Q
BIT2
NRTC
8
8 #60
#FO0
NZERO
BITS
B
SELECT
B #00

LOAD MS BYTE OF LOAD POINT LATE COUNT
Z POINTS TO ROUTINE WHICH WAITS FOR LOAD POINT

LOAD MIDDLE BYTE OF 110 INCH GCR TIMER, WHICH 1S
ALSO THE MIDOLE BYTE OF 141 INCH MFM TIMER

INSPECT DRIVE STATUS - PAST LOAD POINT ?
SAVE DRIVE STATUS IN CASE LOAD POINT IS LATE

IF NOT PAST LOAD POINT AND NOT TIME TO OECREMENT
TIMERs THEN BACK TO IDLOOP

IT IS TIME TO DECREMENT TIMER

BACK TO IDLOOP IF TIMER NOT EXPIRED
RECORD ERRONEOUS DRIVE STATUS IN RO

FLAG "TAPE PGSITION LOST®
LOAD POINT IS LATE ! RECORD ERROR

INSPECT ERASE FLAG IN RAM #F0
POINT Z TO "LOOK FOR SYNC ZONE WRITE"

INSPECT BIT “WRITE OR NOT WRITE 12"
ZEROD THE MSBYTE OF DEC.3BYTES FOR LOOK.SZW
IF WRITEy GO TURN WRITE LOGIC ON

I GUESS IT'S NOT A WRITE
POINT Z TO "LODOK FOR SYNC ZONE READ"

BACK TO IDLOOP (BEGINJ.WRITE ALSO GOES TO IDLOOP)

WE HAVE ERASED PAST THE LOAD POINT
SO RE-SELECT THE DEFAULT MFM RECORDING DENSITY

RE~ZERD OUT R7 (NO ERRORS) FOR THE ERASE ROUTINE
AND RETURN TO THE ERASE ROUTINE

C O O O O O 9 @ 9 9 9O 9O 9O 9o o o o
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BTI

367
368
369
36A
36B

36C

360
36E
36F
370

371

372
373
374

375

CTC ASSEMBLER

05E802A62360DC
00803E8C736B3
19C03A8C736A2
00006164436D2
00403E8C736C2

38003A8C736D2

00210006236E2
0000000622973
0000026622911
000&000442973

0000000623743

10001E8DD398C
0000000622972
08001E8DD376C

0000000622972

C

13-0CT7-81

901
3902

904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954

22322

PAGE 84

CTC UCODE CTCC1

WAIT START DELAY

2R RR SRR RRRRLRRERERGRARE00 0 KSR SRR LR BEEBLEORIDSRRDESER LR G AL 2ER LS A2 0AD
® HERE®S THE START DELAY TIMER
903 e dadtd R db bR bR dNsNb 0N 0RRS RS A U A0 RRA0S 00NN MR REONSRERDRARAEEOSEO SO RSNDkSS

STRT.DLYA

GCR.SD

MFM,.SD

STRT.DLYB

REVRSEL

FORKRDL

LDZ

PASS.S
JMPC

PASS.S
NEXT

PASS.A
JNPU

PASS.S
NEXT

PASS.S
JMPU

NOP
NEXT

NOP
JMPC
CALLC

PASS.A
JNPC

NOP
JMPC

S.I0R.A
LDZ

NaP
JMPUY

S.I0R.A
Loz

NGP
JMPU

RAM
STRT.OLYB

LIT RF
MFM.SD

LIT - RE:
RB DRSEL
STRT.DLYB
LIT RF

LIT RE
STRT.OLYB

10LO0P3

CLRTC
DEC.2BYTES

R6
1DLOOP3
FORWRD1
LIT R7
LOOK.SZR
10L00P3
LIT R7

LOOK,.LP

1DLOOP3

PRMSTS3
NBITO

8 202

8 t6?

B 201

B 8EO
NRTC

BIT2

B #40

B 820

L

INSPECT BIT “MFM DR GCR ?"
POINT TO REST OF START DELAY TIMER

LOAD MS COUNT OF G?R 20ms WAIT
LOAD LS COUNT OF GCR 20ms WAIT
ASSERT "GCR MODE"™ IN HARDWARE (SEE 2nd LAST PAGE)
LOAD MS COUNT OF MFM 20ms WAIT
LOAD LS COUNT OF MFM 20ms MWAIT

.

THIS IS THE “WAIT START DELAY LOoOP"
IS IT TIME TO DECREMENT THE COUNTER ?
NO : RETURN TO IDLE LOOP

YES : CLEAR RTC
GO DECREMENT THE COUNTER

INSPECT BIT "FORWARD OR REVERSE "
RETURN TO IDLOOP IF COUNTER NOT EXPIRED

FLAG "TAPE MOTION REVERSE"
Z POINTS TO "LOOK FOR SYNC ZONE READ®

FLAG “TAPE MOTION FORWARD®
Z POINTS TO “LOOK FOR LOAD POINTY
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C ¢

CTC UCODE CTCC1

8T1 CTif;SSEHBLER

13-0C7-81 22322 PAGE 83 ‘oo WRITE REPEAT

-

872

SReRGARRS e RRR R0 OR SRS RERIRE S SR 020 RS R RILABLRBEARE 00N RA DA RIS BERRDA SRR ELARL R

873 * HERE IS THE RE-INITIALIZATION TO LOOP ON A WRITE REPEAT ¥
B74 203d0atRddosidadsadd Rttt R stk dakaRaSRR R0t RnRtdRReaRdNARRORSRoR SRR RRSntdd
875 )
876 REPEAT LIT RDCON #00 CLEAR AND TURN OFF READ LOGIC
3I5F 00006E86224E1 877 CALLC HAIT.12.MS WAIT 1/3 INCH OF TAPE SO READ HEAD IS IN [.R.G,
878
879 ZERO R5 8 ZERO OUT THE STATUS
360 0000140E23612 880 NEXT ’
881 .
882 SeBCL.A LIT - Re 8 . %O CLEAR THWD STATUS BITS IN R6
361 30001A8ED3622 883 NEXT
884 .
885 Se.I0R.A LIT R6 B %10 SET BIT “WRITE GOING" IN Ré6
362 04001A80D3632 886 NEXT
887
888 ZEROD i RF 8 ZERD THE MSBYTE OF DEC.3BYTES FOR LOOK.SZMW
363 00003C0E23642 889 NEXT
890
891 PASS.S LIT RE 8 802 LOAD APPROX., 2/3 IN. SYNC ZONE LATE COUNT
364 00B03ABC739BC 892 (174 LOOK.SZA NCFO BYPASS START DELAY AND LOAD POINT WAIT IN READ
893 )
. 894 LIT WRCON 36 TURN THE WRITE LOGIC ON. BYPASS DELAY BEFORE WRITE
365 0NB07286228BE3 895 Jupc CONT.WRT.RPT AND GO CONTINUE WRITE REPEAT IN THE WRITE ROUTINES
896 i
897 ZERO RAM #FF CLEAR WRITE REPEAT FLAG ON CFO AND DO ONE LAST
366 3FC05C0622BE2 898 JMPU CONTHWRT.RPT WRITE REPEAT :

O O O O 9O 9O 9 @O O 9O O 9O I 9o 9




BTI

357

358

359

a5A

358

3a5C

35D

35E

CTC ASSEMBLER

01006686235D2

00806686235D2

00000006203C8

0300668623502

3C005€86235C2

0300668623502

0C002EACT7367C

20002€E8DD2972

13-0CT-81

833
834
835
836
837
838

840
84l
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869

FORKWA

REVER

WRITE

22:22

INCH OF TeR<Goa
IT IN READ.GCR.1Dy
00RO RRRE iR Re R E0 R R EF RS SAR R RR R AR RO R SRR A RS X2 R ERRA SRS Rk kO S hk kRt

RD

SE

ERASE.2.LP

STARTED

PAGE 82

JMPY

JNPU

NOP

JHPOPC

JMPU

NEXT'

JMPU

PASS.S
LDz

S<IOR.A
JMPU

1S DETECTED,
OR READ.MFM.1D.

CTC ucoDE

LIT
STARTED

DRCON

LIT DRCON

STARTED

WAIT.RESET

LIT
STARTED

DRCON
LIT RAM

LIT
STARTED

DRCON

RAM RB
STRT.DLYA

LIT RB
10LOOP3

LOOK FOR 1.De

CcTCCl1

If F

BEGIN READ ROUTINES

AES0RSERNRR R0 0L 2RSS S RORNRRREEEEE0ESAREN0 AR AL RRGRSRERRRRCR SRS e RInE0RRe
# ANY READ OR WRITE BEGINS IN THE READ ROUTINE.
RIGHT DIRECTIONy A START DELAY IS WAITED,
POINT TO PASS IF NOT ALREADY SOy

THE TAPE IS STARTED IN THE
ORWARD ¢ WAIT FOR THE LOAD

IF HRITE 3 GO TO WRITE ROUTINES AND THEN

IONE

04

102

#0C
#F0

#0C

B SELECT

8 #80

*
* *
% %
¢ LOAD DELAY BEFORE WRITE. ALSO LOAD SYNC ZONE LATE, WAIT FOR DATA DETECTED TO *
# LAST AWHILE (WHILE AQUIRING LOCK) TO CONFIRM PRESENCE OF SYNC ZONEs START THE *
839 * GAPFINDER WHICH ‘ABORTS A HRITE IF DRUOPOUT DETECTED OR ABORTS A READ IF 1/3 *
& L
L] *
* *

o WHEN FOUNDs GO TO DECODE

START TAPE FORWARDs SLOW.

START TAPE REVERSEs SLOW.

FIRST CHECK THE 8000°'S POWER SUPPLY
IF PFHy THEN WAIT FOR A RESET

START TAPE FORWARD§ SLOWs WRITE.

FLAG "THIS IS AN ERASE" AT RAM #FO

START TAPE FORWARD; SLOWs WRITE

BEGIN PROCESS OF SELECTING GCR MODE
POINT Z TO START DELAY TIMER

SET BIT "GCR MODE®™ FOR STRT.DLYA'S USE
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BTI Cfﬁ’;SSEHBLER 13-0CT-81 22222 PAGE 81

350

351

352

353

354

355

356

00200006229A1
3C80728623522

00206806229A1

3EB0728623542
00206806229A1
0C80728623562

2CC06AB6213222

793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
81l
812
813
814
815
8L6
817
818
819
820
821
822
823
824
825
826
827
azs
829
830

CTC ucCaDe

c

cTCC1

WRITE MFM

SEREResRsAeo RO 0RO RRR NSRS RER R0 RN RS ORRRESRRN IR D RSN ERARERARR LR SRRSRSL2E0DD

* HERE WE ARITE THE DATA CRC.

IF THE BYTE COUNT = 800, THEN THIS CODE WRITES

*
% THE WORD COUNT CRC INSTEAD OF THE EARLIER CRC CODE. AFTER THE CRC IS WRITTEN, *
¢ IT*S TIME TO WRITE THE REVERSE DATA I.D. AND THEN BRANCH BACK YO THE CODE ¥
¢ THAT WROTE THE FILE MARK TO WRITE THE REVERSE FRAMING CHARACTER AND REVERSE ®
*
2

* SYNC ZONE.

S4AR 0ROk SR LRI RAOEE SRR REFFRRRRSRARNERERRARRE R AR SN RO LR AR AR RS L RS SoRRER R A

DATA,CRC

8C.EQ.0

DATA.CRC?7

REVDATA.ID

SREERERRERRRBEREBRRESRERERRRRRERIEEREADRR SRR RERRRR R R ERL AR R AR RRRDER 200N Rk RS

NQOP
CALLC

NEXT

CALLC

NEXT

CALLC

NEXT

JMPU

1DLOOPS
LIT WRCON

WDATA
1DLOOPS
LIT  WRCON
WDATA
1DLOOP5
LIT  WRCON

LIT WDATA
REV.FRAME

" NEVER

NEVER

NEVER

.

* THAT'S THE END OF THE MFM WRITE ROUTINES
* COMING UP NEXT ARE THE READ ROUTINES
SRR RRASEER SRR RREARRBRRBRREEREREREESRRERRRGRRAERESERRERLREIRRRRR OB RN RO O R AR ESS

AF2

RFA

#32

283

TIME TO WRITE THE DATA'S CRC

TURN BIT "WRITE CRC™ ON

CLEAR WOR

WRITE ONLY 7 MORE BITS OF CRC FOR A 15 BIT CRC

CLEAR WDR

TURN BIT "WRITE CRC®" OFFy RESET CRC

WRITE THE REVERSE DATA 1.D.

AND FINALLY,

GO FINISH OFF THIS WRITE

*
*

QO 9O @ 9 @ 9 9O O O 9 o 9



BTI

340

341

342

343

344

345

346

347

348

349

34A

348

34C

34D

J4E

34F

CTC ASSEMBLER

080728623412
0028182713422
000900A443453
0000688442861
0000000623472
14406AA622861
14405C8443472
0019042CC348682
0038002443483
0039084CC34A2
0338002443503
00180044434D3
00000006234E3
0080168DD34E2
0020000622941

2080728623412

C

13-0CT-81 22322 PAGE 80  CTC UCODE CTCC1 WRITE MFM

739 202 0dgdhrd s ddRhb it ba0 RS ss AR dd R tdd0RaRRtde AR ntoastadba Rttt adadtdns

740 * HERE IS THE ROUTINE WHICH WRITES THE ACTUAL DATA BYTES ONTO THE TAPE FOR NFM. #

741 ¢ IT ALSO HAS TO FETCH BYTES, SWAP MS & LS BYTES AROUNDs AND FIGURE OUT WHEN *

742 * IT'S DONE FETCHING AND DONE WRITING (THEY OCCUR IN THO CONSEQUTIVE PASSES) *

743 52008005882ttt hbdre R0 0dRat R RN RSSO 0B ARG NEORREReR bttt RtRRaatRbdrbRtR

744

745  W.MFMDATA LIT WRCON #32 TURN OFF "WRITE CRC", “CRC7", AND RESET THE CRC
746 NEXT

747

748  MFM.LOOP A.XOR.B R1 R6 EVEN OR ODD BYTE TO BE WRITTEN NOW ?...D0 BYTE
749 NEXT NBITO SWAP DEPENDING ON WETHER EVEN OR 00D LENGTH RECORD
750

751 PASS.A RS INSPECT BIT "BYTE FROM PPU HERE YET 2%

752 JHMPC SHAP BIT1 4 SKIP TO SWAP BYTES AROUND

753

754  DONTSHAP PASS.A R4 HDATA WRITE LATEST BYTE FROM PPU ONTO TAPE

755 CALLC  UNDFLW FLAG UNDER FLOW IF IT HAPPENED

756

757 NOP

758 JHPUY DONESWAP SKIP PAST THE BYTE SWAPPER

759

760  SWAP RAM WDATA SWAPPER WRITE BYTE FETCHED 2 PASSES BACK ONTO TAPE

761 CALLC  UNDFLW : FLAG UNDER FLOW IF IT HAPPENED

762

763 PASS.A R4 RAM SWAPPER SAVE LATEST BYTE FETCHED TO BE WRITTEN LATER
764 JnpPy DONESWAP

765

766  DONESWAP DEC.A R1 RL- B DECREMENT THE LS BYTE COUNT -

767 NEXT NBORROM

768

769 PASS.A Rl INPSECT LS BYTE COUNT TO SEE IF WE STILL FETCH
770 JHPC NDONEWRITE NZERO JUMP TO NOT DONE WRITING BYTES YET

771

772 DEC.A  R2 R2 B DECREMENT THE MS BYTE COUNT SINCE LS ROLLED OVER
773 NEXT BORROM

774 '

775 PASS.A R1 INSPECT LS BYTE COUNT TO SEE IF WE STILL FETCH
776 JNPC DATA.CRC NZERD WRITE DATA CRC IF BYTE COUNT EXPIRED

777

778  NDONEWRITE PASS.A  R2 INSPECT MS COUNT TO SEE IF WE STILL FETCH

779 JMPC FETCH ZERD FETCH IF LS BYTE COUNT # #00

780

781 NOP :

782 Jupc NFETCH DONT FETCH IF MS BYTE COUNT ALSO = #00

783

784  FETCH S.IOR.A LIT RS B 802 SET BIT "FETCH DATA BYTE FROM THE PPU"

785 NEXT ‘

786

787  NFETCH NOP

788 CALLC 1DLOOPS NEVER

789

790 LIT WRCON #82 TURN "RESET CRC® OFF, CALCULATE DATA CRC

791 JHPU MFM.LOOP
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BTI

EX)E

332

333

334

335

336

337

338

339

33A

338

33¢C

330

33E

33F

CTC ASSEMBLER

000906AD73322
ODAOOAAC7334)
0039084CC3342
3C80728623523
0000680623362

00A0168DD29A1

000900A 443382
3E80728622861
00006806233A2
14405C84433B2
00380044433C2
00180024433E3
00000006233F3

0080168D0D33F2

00200006229A1

c

13-0CT-81 22322 PAGE 79  CTC UCODE CTCCl WRITE MFM

685 SHd%2BRbRaStdRR RN RARBERRRARREARRARRELORIRERRRR02RASRRSRERRBNBERASARARROSS

686 * NOW TO WRITE THE WORD COUNT'S CRC WHILE LOADING UP THE BYTE COUNT FOR THE ®

687 * DATA WRITING ROUTINE, SKIPPING TOWARDS END IF BYTE COUNT = #00y AND *

688 ¢ PRE-FETCAING TWO BYTES, OR ONE BYTE IF BYTE COUNT =#01. s

689 S adbkihdifiksbS SRR GhSRRbhR0AoebrbEoRARE el R tRRREER R0 RN R ER RO ERPRARRRTRoSbapEE

690 :

691  WC.CRC DEC.S RAM R1 8  OPERAND4 DECREMENT AND LOAD LS BYTE COUNT

692 NEXT NBORRDH

693 o

694 PASS.S  RAM R2 B OPERAND3 LOAD MS BYTE COUNT

695 JMPC BC.NE.O NEVER LS BYTE COUNT WAS > 200

696 :

697 DEC. A R2 R2 B DECREMENT MS BYTE COUNT SINCE LS ROLLED OVER
698 NEXT BORROH

699

700 BC.NE.O LIT WRCON #F2 TURN ON "WRITE CRC®

701 Jmpc BC.EQ.0 SKIP TOWARDS END SINCE BYTE COUNT = #00
702

703 WDATA CLEAR WOR

704 NEXT

705

706 S.IO0R.A LIT RS B #02 SETBIT "FETCH A DATA BYTE FROM THE PPU®
707 CALLC 1DLOOPS NEVER :

708

709

710

711

712 MCeCRC? PASS.A RS INSPECT BIT “BYTE FROM PPU HERE YET 2"
713 NEXT BIT1 :

714

715 LIT WRCON #FA WRITE ONLY 7 MORE BITS OF CRC FOR A 15 BIT CRC
716 CALLC UNDFLW FLAG UNDER FLOW IF IT HAPPENED

717 :

718 WDATA CLEAR WDR

719 NEXT

720

721 PASS.A R4 RAM SWAPPER TRANSFER Lst BYTE TO BUFFER TO SWAP MS & LS BYTES
722 NEXT

723

724 PASS.A R2 INPECT MS BYTE COUNT

725 NEXT NZERO

726

727 PASS.A Rl INSPECT LS BYTE COUNT

728 JHPC FETCH2 ZERD FETCH A SECOND BYTE IF MS COUNT # #00
729

730 NOP

73 JHPC NFETCH2 DONT FETCH A SECOND BYTE IF LS COUNT = £00
732

733 FETCH2 S.IOR.A LIT RS B #02 SET BIT "FETCH A DATA BYTE FROM THE PPy®
734 NEXT

735

736 NFETCH2 NOP

737 CALLC IDLOOPS NEVER
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BTI

329

32A

328

32¢c

320

32E

32F

330

CTC ASSEMBLER

00200006229A1

33606A86229A1

14A06AA6229A1

2080728623202

L4CF6AA6232E2

00401A8DD3303

00401A8ED3302

00200006229A1

13-0CT-81

651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

683

22:22

PAGE 78

CTC UCODE CTCCl

HRITE MFM

LR Rl I R L R R i A a1 LSRR RIS LA 2R 23 22 0 23 1]

¥ SINCE IT'S A DATA RECORD TO BE WRITTEN,

WRITE THE

DATA [.0. AND THE WORD COUNT #

SARXERNR eI PN SR RRARRNEREFRRERAREX N RRAA SRR EREABEBLELEOI2 AR SL Q2R hRRSSek O RbRdS

MFMDATA. LD

WORDCOUNTA

WORDCOUNTB

NOP
CALLC

CALLC

CALLC

NEXT

NEXT

S.I0R.A
JMPC

S.BCL.A
NEXT

NOP
CALLC

IDLOOPS

LIT WDATA
10LO0PS

RAM KDATA
IDLOOPS

LIT WRCON
RAM WDATA
LIT R6
$42

LIT R6
I0LOOPS

NEVER

#Cco
NEVER

LSWOROCNT

NEVER

782

MSWORDCNT

BIT7

B 401

B 101

NEVER

WRITE THE LEADING DATA 1.D. ZONE

WRITE THE LSBYTE OF WORD COUNT

TURN OFF CRC RESETy CALCULATE THE WORD COUNT CRC
WRITE THE MSBYTE OF WORD COUNT
CHECK MSBIT TD SEE IF BYTE COUNT IS EVEN OR 0DD

SETBIT "BYTE COUNT 00DD®
SKIP CUZ BYTE CODUNT IS ODD

CLEAR BIT "BYTE COUNT 0DD"

© 0O ©C O © O © 9@ 9O VUV 9O 9O 9O O O @ @& @ 9 @ o o




BTI

318

319

31A

318

31C

310

31E

31F

320

321

322

323

324

325

326

327

328

CTC ASSEMBLER

0020000622941

0C807286231A2

0019042CC3182

0000680623183

0Q200006229A1

002B00C4431€E2

3FC06A8623293

00200006229A1

2D606A86229A1

2B406A8623222

00200006229A1

3FC06ABH23242

0240068C73252

00200006229A1

0019042CC3272

0000680623253

0000000622C12

c

13-0CT-81  22:22  PAGE CTC UCODE CTCCl HRITE MFM

594 Sadpsedddsdan ket didRs RN RSt a0ttt Re et RR RN RRN NN hheaa RO othl R hdaSRddhhkk

595 # HERE IS ALL THE CODE TO WRITE AN MFM FILE MARK. INCLUDED IN THIS CODE ¢

596 * ARE ENTRY AND EXIT POINTS TO WRITE MFM DATA RECORDS WHICH WILL USE THIS *

597 ¢ CODE TO WRITE THE SYNC ZONES AND FRAMING CHARACTERS. *

598 ki sdalkfadaR RSNt RREEARR RSO RSSRRRR R AORESRRRREDSARRRRASARDQ AT ERRAY

599 )

600  MFMSYNCL NOP FIRST THE LOOP TO WRITE A LEADING SYNC ZONE
601 CALLC 1DLOOPS NEVER - :

602 o

603 LIT  WRCON 132 TURN OFF THE A.C. ERASE

604 NEXT . : ' -

605 ' :

606 DEC.A  R1 R1 8 DECREMENT COUNT OF SYNC BYTES TO WRITE YET
607 NEXT NBORROW :

608

609 ZERQ WDATA WRITE A ZERQ SYNC BYTE

610 JMPC MFMS YNCL LOOP TILL THE SYNC ZONE IS WRITTEN

611

612  FOR.FRAME NOP TIME TO WRITE THE FORWARD FRAMING CHARACTER
613 CALLC IDLOOPS NEVER - :

614 :

615 PASS.A R6 IS THIS A FILE MARK OR DATA RECORD ‘?

616 NEXT NBIT3 :

617

618 LIT  WDATA AFF WRITE THE FRAMING CHARACTER

619 Jmec MFMDATA.ID JUMP IF IT'S A DATA RECORD WE'RE WRITING
620

621  MFM.FM NOP I GUESS WE'RE WRITING A FILE MARK

622 CALLC 10L00PS NEVER -

623

624 LIT  WDATA 485 WRITE THE LEADING FILE MARK 1.D.

625 CALLC 1DLOOPS NEVER

626

627  MFH.FM.REV LIT  WDATA #aD WRITE THE REVERSE FILE MARK I.D.

628 JNPUY REV.FRAME GO WRITE THE REVERSE FRAMING CHARACTER
629

630  REV.FRAME NOP TIME TO WRITE THE REVERSE FRAMING CHARACTER
631 CALLC 1DLOOPS NEVER .

632

633 LIT - WDATA #FF WRITE THE REVERSE FRAMING CHARACTER

634 NEXT

635

636 PASS.S LIT Rl B #09 THE REVERSE SYNC ZONE IS 9+1 BYTES LONG
637 NEXT

638

639  MFMSYNC2 NOP TIME TO WRITE THE REVERSE SYNC ZONE

640 CALLC 1DLOOPS NEVER '

641

642 DEC.A  R1 R1 B DECREMENT THE COUNT OF SYNC BYTES TO WRITE
643 NEXT NBORROW

644

645 ZERD WDATA WRITE A ZERO SYNC BYTE

646 JMPC MFHMSYNC2 LOOP ON SYNC BYTE WRITE TILL DONE

647

648 NOP WE'RE DONE SO GO WRITE A.C. ERASE

649 INPU AC.ERASE

O 9 O QO 9 9 9 9O O o 9 I3 0
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BTI

30E

30F

310

312

313

314

315

316

317

CTC ASSEMBLER

00200006229A1

0C00728623102

15C006AC73112

0020682542941

15800AAC73132

00206845429A1

L5E06AA6229A1

15A06AA6229A1

0080728623172

35406A8622CE2

13-0CT-81

547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591

22322 PAGE

76

CTC UCODE CTCCl

WRITE GCR

SR dRbdre o e ko hd ot 2t R bRt R NRI S0 ShR0 R AR R A0ASARNRRARRL D0 LS 0BG L SNBSS ONRLD

* HERE THE TRAILING BLOCKETTE IS WRITTEN,

% BLOCKETTE EXCEPT ITS 100X REVERSED (BACKWARDS).
XA RRGROOECAROERET PR RSB AN RRN R A bSS PR GRSASRNSRLEELRENAEBO SN E0RSALTRBLL LIS RRRAUR S

TRAILER Nae
CALLC
NEXT

PASS.S
NEXT

NOT.A
CALLC

PASSeS
NEXT

NOT.A
caLLC
CALLC
CALLC
BLOCK.ID.D

NEXT

JMPU

IoLooPS

LIT HRCON

RAHM R1

Rl HWOATA
10LOOP5

RAM R2

R2 WDATA
[oLoors

RAM HDATA
I0LOOPS

RAM  WDATA
10L00PS
LIT WRCON

LIT HWDATA
LASTSYNC

NEVER

#30

B LSBCREY

NEVER

B MSBCREV

NEVER

LSBCREV
NEVER

MSBCREV
NEVER

a3z

4D5

IT IS EXACTLY LIKE THE LEADING &

'S

WRITE THE REVERSED BYTE COUNT BLOCKETTE

TURN OFF THE CRC
LOAD THE REVERSED LS BYTE COUNT
WRITE LSBCREV'S COMPLIMENT

LOAD THE REVERSED Hs BYTE COUNT
WRITE MSBCREV'S CDﬂPLlHENf
WRITE REVERSED LS BYTE COUNT

WRITE REVERSED MS BYTE COUNT

ASSEd& BIT "WRITE ILLEGAL GCR CODES"™

WRITE ID *"#AB™ REVERSED (=#DS)
GO WRITE THE LAST SYNC ZONE

FOVREESFRER AR R ARG F A OARABNEE RN S ESASSOR0ARS AP RA IR edbhohbkbkRsNbon o hbE bbbt
* WELLy THAT'S THE END OR THE GCR WRITE ROUTINES.

# COMING uP NEXT ARE THE MFM WRITE ROUTINES
CrbRpdSb oo d s o ibbbdaR AR Rt o 00 bbsS b0t 0 RR 0O s b bRt RN dRRddbosRd

*
%

© C C C O © 9O 90 9 v v 9 9 9O @ @ 9 9 9 9 o o
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BTI

303

304

305

306

307

308

309

30A

3o8

30C

300

(

CTC ASSEMBLER

00004C6C43042
0000EAA623052
00184C6C4B062

0000000623093

00200006229A1

0000584443032

00200006229A1

3C00728623082

00206806229A1

0019084CC30D2

0000680622FA3

13-0CT-81

507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545

22122

PAGE

75

c

CTC UCODE CTCCl

WRITE GCR

SESeRGASR e R ake RS ba RS RBARARERET RN RARRBRXESOREFXSEXRQARR S PSR RRRA RS RERGsReRE

* WRITE THE XOR BYTES AND THE CRC FOR THE XOR BLOCKETTES
Se0ARR0 R0 R ARG Rt 0NN b SRR SRENARRERNRRS NSRS RR0OR RSN RORRERERNRER0ORRRROedR

X0R.LOOP

XL1

XOR+CRC

PASS.A
NEXT
NEXT

INC.A
NEXT

NOP
JMPC

NOP
CALLC

PASS.A
JMPU

NOP

CALLC

NEXT

CALLC

DEC.A

NEXT

JMPC

R3 SADRL
SCR WDATA

R3 . SADRL

X0R.CRC

1DLOOPS

R2 SADRH
XOR.LOOP

IDLOOPS

LIT WRCON
HWDATA

1DLODPS

R2 R2

WDATA
XO0R.BLOCK

8
ZERD

NEVER

NEVER

#FO0

NEVER

NBORROW

L

RE-LOAD THE RAM POINTER

WRITE THE XOR BYTE TO THE TAPE

INCREMENT THE RAM POINTER
ARE RE DONE WITH THIS BLOCKETTE ?

IF SOy OFF TO WRITE

IF NOT, LDOP ON XOR

POINT TO THE CORRECT PAGE IN RAM FOR XOR BYTES

THE CRC

BYTE WRITE

LOOP UP TO WRITE THE XOR BYTES

TIME TO WRITE THE XOR BLOCKETTE CRC

TURN ON "WRITE CRC™

CLEAR WOR

BIT

DECREMENT COUNT OF 'XOR BLOCKETTES TO WRITE

CLEAR WDR :
WRITE XOR BLOCKETTE

S TILL 2 ARE WRITTEN

O 9 0 0 @ 9O 9O 9O 9O @ 9 o
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BTl

2F9

2FA

2FB

2FC

2FD

2FE

2FF

300

3ol

302

CTC ASSEMBLER

00400A8C72FA2

01C0068C72FB2

00200006229A1

0C807208622FD2

0019042CC2FE2

3FC06AB622F8B23

00200006229A1

J2E06A86229A1

200728623022

0000684443072

13-0CT7-81

467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505

22322

.PAGE

CTC UCODE

€T1CC1

WRITE GCR

EXERER 02 Ro 0 e 00202000 QAR EXANRESLSRBRABESRRRANCLLSSSR GRS S S LI ARG ARAATEDHAGEE

% NOW TO WRITE THE XOR BLOCKETTES®

XOR.WRITE

XOR.BLOCK

SYNCLOOP3

BLOCK.ID.C

BLOCK.NUNM.C

PASS.S
NEXT

PASS.S
NEXT

NOP
CALLC
NEXT
DEC.A -
NEXT

Jnec

NoP

CALLC

CALLC

NEXT

PASS.A
JuPU

LIT R2
LIT RL
IDLOOPS

LIT WRCON

R1 R1

LIT WDATA
SYNCLOGP3

10LOOPS

LIT WDATA
IDLOOPS

LIT WRCON

R2 WDATA
XL1

SYNC ZONES AND BLOCKETTE NUMBERS %
FA00dk bt bR a0 R0 00 R0R R0 ROR AR NS R A0 R0 L2000 00N 0 R0 RRRRARSOabO R0 sRRORdRE

8 #01

8 Ro07

NEVER
#32

B

NBORROW

BFF

NEVER

acs
NEVER

#80

FIRST XOR BLOCKETTE NUMBER IS #01
(7+41)%10=80 SYNC FLUX REVERSALS TO HRITE
TIME TO WRITE THE XOR BLOCKETTES' gYNC ZONES
CLEAR CRC» HRITE ILLEGAL GCR CUDES‘
DECREMENT COUNT OF SYNC BYTES TO Hﬁ[TE

WRTIE A SYNC BIT

LOOP ON SYNC BYTE HRTIE TILL DONE

TIME TO WRITE THE BLOCKETTE I.D (C)

THE “B" [|S THE FRAMING CHARACTER

UNCLEAR CRCy WRITE LEGAL GCR CODES

WRITE THE BLOCKETTE NUMBER
GO BEGIN WRITING XOR BYTES

© O C O O © O 9 © 9O 9 9 9 9 2 @ @ & 9 o 92 o




8TI

2EA

2EB

2EC

2ED

2EE

2EF

2F0

2F1

2F2

2F3

2F4

2F5

2Fo

2F7

2F8

c

CTC ASSEMBLER

000900A442EB2
0000DC8702861
00184C6C4AED2
0000688442F 43
0038004442EF2
16790EA55AF13
0000000622F23
OoﬂolbabDZFZZ
0020100E229A1

000082A072EA2

0020000622941
3C00728622F62
0020680622941
0019084CC2FB82

00006806220E3

13~-0CT-81

416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465

22222

PAGE 73

CTC UCODE CTCCl

WRITE GCR

2552 ERS RSN RS 0o AR GER GO RRRRR LA SR ERRES 0GRS RN VORBRERRRRNSRRERaeRRDaBIIR e

# HERE WE ARITE THE DATA AND THE CRC FOR THE DATA BLOCKETTES *
OB RRERRGARRRBAARSR AR ARO RN RN O AR SR AR LSRN R RRRR B LG22 XGRS0 AN FSE2ARNE G900 kDS

DATALOQP

DOFETCH

DONTFETCH

GCR.CRC

PASS.A
NEXT

A.XOR.OQ
CALLC

INC.A
NEXT

PASS.A
JHMPC

PASS. A
NEXT

S.SUB.A
JMPC

NGP
JMPC

S.I0R.A
NEXT

ZERD
CALLC

PASS.S
JMPU

NOP
CALLC

NEXT

CALLC

DEC.A

NEXT

JNPC

R5

R4 *SCR
UNDFLMW

R3 SADRL
R4 WDATA
GCR.CRC

R2

RANM R3
DOFETCH
OONTFETCH
LIT RS

R4
10LOOPS

SCR
DATALOOP

IDLOOPS

LIT WRCON
WDATA

10LOOPS

R2 R2

WDATA
BLOCKLOOP

B8IT1

ZERO

NZERO

DONECOUNTHW
BORROW

8 #02

NEVER

NEVER

#FO0

NEVER

8
NBORROW

INSPECT BIT "BYTE FROM PPU HERE YET 12"
CALCULATE AND RE-LOAD XOR CALCULATION
FLAG AN UNDER FLOW IF IT HAPPENED

INCREMENT RAM POINTER -
ARE WE DONE WRITING THIS BLOCKETTE ?

WRITE THE LATEST DATA BYTE TOD THE TAPE
JUMP IF IT°S TIME TO WRITE THE CRC:

INSPECT MS COUNT TO SEE IF ME'RE DONE

FETCHING BYTES FROM PPU OR NOT

IF LAST BLOCKETTE, IS BYTE COUNT EXPIRED ?

NDO FETCH IF MSCOUNT=0 & RAM POINTER >= LSBYTE COUNT
SET BIT "FETCH A DATA BYTE FROM THE PPU"

ZERO THE INPUT BUFFER

BACK TO IDLOOP

PUT XOR CALCULATION INTO Q :
LOOP UP TO WRITE ALL THE DATA BYTES

TIME TO WRITE THE bATA BLOCKETTE céc
TURN ON BIT "WRITE CRC®

CLEAR WDR

DECREMENT MSBYTE COUNT/BLOCKETTE NUMBER

CLEAR WDR
LOOP ON DATA BLOCKETTES UNLESS DONE

O O 9 9 9 9 9 O 9O e o o
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BTI

2DE
2DF
2E0
2El

2E2

2E3

2E4

ZFS
ZE6
2E?7
2€E8

2E9

CTC ASSEMBLER

01C0068C720F2
0020000622941
0C80728622E12
0019042CC2E22

3FC06A8622DF3

00200006229A1

2EE06AB6229A1

2060728622E62
0008684442E72
00004C0E22E93
00005A8622F12

00405A8622F12

13-0CT-81

370
371
372
373
374
375
376
377
378
379
380
asi
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

22222

PAGE 72

CTC UCODE CTCCl

WRITE GCR

PR e kSN0 a s hh Y RA R RO R kd AR AL RS RRRORLRER AR INO RS SR RRRRASRAREasRReSdtdde

* WRITE THZ SYNC ZONES AND THE BLOCKETTE NUMBERS FOR THE DATA BLOCKETTES.- ¥
AN ORRGALR e aAR AR OAL R L0R OGRS RRARLOSRRORXNNRL G0N RRRARNL SRR QAEDOARkaBERd

BLOCKLOOP

SYNCLOOP2

BLOCK.1D«B

BLOCK.NUM.B

PASS.S
NEXT

NGP
CALLC
NEXT
DEC.A
NEXT

JMPC

NOP

CALLC

CALLC

NEXT .

PASS.A
NEXT

ZERO
JMPC

JNPU

JHPU

LIT Rl

IDLOOPS

LIT WRCON
R1 R1

LIT WDATA
SYNCLOOP2

10L00PS

LIT WDATA
10LOOPS

LIT HRCON
R2 WDATA

SADRL
*42

LIT SADRH
DOFETCH

LIT SADRH
DOFETCH

8 #07

~

NEVER
‘832

8

NBORROW

aFF

NEVER

888
NEVER

880

BITO

400

f0l1

(7*}’*10-80 SYNC FLUX REVERSALS TO WRITE

TIME TO WRITE THE DATA BLOCKETTE SYNC ZONE
ASSERT "WRITE ILLEGAL GCR CODES"®

DECREMENT THE COUNT OF SYNC BYTES TO WRITE YET
WRITE A SYNC BYTE - :

CONTINUE WRITING SYNC BYTES TILL DONE

NEXT WRITE THE DATA BLOCKETTE I.D. IONE

WRITE FRAMING CHARACTER AND DATA BLOCKETTE [.D.

CLEAR BITS "HRITE ILLEGAL GCR CODE AND CLEAR CRC"
WRITE THE BLOCKETTE NUMBER/MSBYTE COUNT TO TAPE
IS THIS AN EVEN OR ODD NUMBERED BLOCKETTE ?

POINT TO BEGINNING OF RAM'S PAGE TO COMPUTE XOR IN
SKIP IF ODD NUMBERED BLOCKETTE

SELECT PAGE O FOR XOR BLOCKETTE CALCULATION
GO GET THE FIRST BYTE TO WRITE

SELECT PAGE 1 FOR XOR BLOCKETTE CALCULATION
GO0 GET THE FIRST BYTE TO WRITE.

© O C O O © 0O 9 9 9 9 9@ 9 9 o 9 9 2 9 » o
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BTIL

203

204

2D5

206

2D7

2D8

209

2DA

208

2DC

200

CTC ASSEMBLER

0020000622941

2AE06A86229A1

0C00728622D62
0DAO6AAB229AL
ODEO6AAG229AL
0DB00AAC72D92
00206845429A1
ODFB806AC720B2
00006825420DE3
0039084CC20D2

00000006230€E3

13-0CT-81

330
i
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368

223522

PAGE

c

CTC UCODE CTCCl

WRITE GCR

SRR hRd e paoebrRRRRELsS X ENRSRIR A NN OO R RSN RREESRR R ERSESRRNERRI SRR AL SRR RE

% SINCE IT'S A DATA RECORD TO BE WRITTENes WRITE THE LEADING BYTE COUNT BLOCKETTE #*
S50t sb bR b dRSoR R SRR R R0e oA RN RN R AR SRS r R AR R eSS RSedORDRR R NRRRSSE

GCR.DATA

BLOCK.1D.A

BYTE «.CNT

NOP
CALLC

CALLC

NEXT

CALLC

CALLC

PASS.S
NEXT

NOT.A
CALLC

PASS.S
NEXT

NOT.A
JMPC

DEC.A
NEXT

NOP
JMPC

1DLOOPS

LIT
I10LOOPS

WDATA

LIT WRCON
RANM WDATA
10L00P5

RAN
IDLOOPS

WDATA
RAM R2

R2 WDATA
IDLOOPS

RAN R1

R1 WDATA
BLOCKLOOP

R2 R2

TRAILER

NEVER

#AB
NEVER

#30
OPERAND3
NEVER

OPERAND4
NEVER

B OPERAND2

NEVER

8 OPERAND4
NZERO

8
BORROW

BEGIN WRITING THE GCR DATA RECORD

WRITE THE BYTE COUNT BLOCKETTE I.D: (A)
THE “8" IS THE FRAMING CHARACTER

TURN OF THE "WRITE ILLEGAL GCR™ BIT

WRITE THE MS BYTE éDUNT TD THE TAPE

WRITE THE LS BYTE COUNT TO THE TAPE

STORE THE MSBYTE COUNT FOR LATER UéE
WRITE THE MS BYTE QDUNT INVERTED

STORE THE LSBYTE COUNT :
CHECK IF LAST BLOCKETTE WILL BE EMPTY

WRITE THE LS BYTE COUNT INVERTED
BEGIN DATA WRITE SINCE LAST BLOCKETTE IS NOT EMPTY

DECREMENT BLOCKETTE COUNT SINCE LAST ONE IS EMPTY
CHECK IF WE ARE TO WRITE NO DATA -

IF THERE IS NO DATA, GO WRITE THE REVERSED BYTE
COUNT BLOCKETTE. ELSEs GO TO BLOCKLOOP

O O 9 @ 9 @ O 9O 9O & 9@ o 9
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8TI

2C5

2C6

2C7

2cs

2C9

2CA

2C8

2CC

2Ch

2CE

2CF

2D0

201

2b2

CTC ASSEMBLER

00200006229A1
0C80728622C72
0019042CC2Ca2
3FC06AB622C53
002B00C442CA2

0000000622033

0020000622941
3EE06A86229A1
37C06A8622CE2

01C0068C72CF2

00200006229A1
0019042CC2D12
3FCO06AB8622CF3

0000000622C12

C

13-0CT-81

276
2r?
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326

328

22:22

PAGE

CTC UCODE CTCCL

WRITE GCR

LA Al R R i A R S Pt L DI P S I PR DL R RIS T PRI E R AR R L2 2 2 2 2 3]
% HERE [S THE CODE TO WRITE A GCR FILE MARK.
% ENTRY AND EXIT POINTS TO WRITE GCR DATA RECORDS WHICH WILL USE THIS CODE ®
# TO WRITE THE INITIAL AND FINAL SYNC ZONES.
SRR G eRa e aNE o RS eRE b Rdhpd AR 0 R0 0RARNRARNRSRE AR QAN AENANSARAANABEGERORED

SYNCLOOPL

GCR.FM

LASTSYNC

SYNCLOOP4

NOP
CALLC
NEXT
DEC.A
NEXT
JMPC

PASS.A
NEXT

NOP
JMPC

NOP
CALLC

CALLC

JMPU-

PASS.S
NEXT

NOP
CALLC

DEC.A
NEXT
JMPC

NOP
JMPU

10LOOPS

LIT WRCON

R1 RL
LIT  WDATA
SYNCLOOPL

R6

GCR.DATA

10LOOPS

LIT WDATA
IDLOOPS

LIT WDATA
LASTSYNC

LIT R1

1pDLooPS

R1 R1

LIT WOATA
SYNCLOOP4

AC.ERASE

NEVER
#32

8

NBORROHW

#FF

NBIT3

NEVER

8FB
NEVER

#0DF

B #07

NEVER

B
NBORROW

4FF

INCLUDED IN THIS CODE ARE &

*
FIRST HRITE A LEAD!NG SYNC ZONE
TURN OFF THE A.Cs ERASE
DECREMENT COUNT OF SYNC BYTES TO WRITE YET
WRITE A SYNC BYTE

LOOP TILL THE SYNC ZONE IS WRITTEN

IS THIS A FILE MARK OR A DATA RECORD ?

WE ARE TO WRITE A FILE MARK
WRITE THE LEADING FILE HMARK I.D.

WRITE THE TRAILING FILE MARK I.D.

{7+1)%10280 GCR SYNC FLUX REVERSALS TO WRITE

THE LOOP TO WRITE THE LAST SYNC ZONE

DECREMENT THE COUNT OF SYNC BYTES TO WRITE YET

WRITE A SYNC BYTE

WE'RE DONE WRITING THIS GCR RECORD
SO0 GO WRITE A.Ce. ERASE

P C O G O 0 © 9O © 9 QO 9O 9 9 @ @ 9 9 9 o 9 o
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BTI

288

289

2BA

288

28C

28D

28BE

2BF

2CO

2C1

2C2

2C3

2C4
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0oD80728622892

04201A8DD29AL

0019042CC28B2

0000680622893

0019084CC28D2

0000000622893

05CB02A622BF2

01C0068C72C53

0240068C73182

0020000622941

0980728622C32

0000680622C42

04201ABED29A2

13-0CT-81

22:22  PAGE CTC UCODE CTCCL BEGINs END WRITE ROUTINE

218 ¥R adntsa iR Rt e Nk R o aa kR R0 0RNRR RN RRERRRRSSARRRSS RN O KA RS ANAARRAOKED

219 * FOLLOWING ARE THE WRITE ROUTINES WHICH ARE COMMON TO BOTH THE MFM AND GCR *

220 * RECORDING WODES. THEY ARE THE DELAY BEFORE WRITE TIMER AND THE WRITE A.C. *

221 * ERASE GAP (THE BEGINNING AND THE END) *

222 * THE NUMBER FOR THE DELAY BEFORE WRITE TIMER IS LOADED IN THE READ ROUTINE. &

Fre i1 i i3 2R SRl E R R R IR R PRSI PES IR ILIELESPERIE LR Y ]

224 .

225 BEGINJHRITE LIT  WRCON 36 TURN THE "Write Data Ready® LOGIC ON,
226 NEXT : :

227

228 .

229 : :

230 TIMER.HWD S.I0R.A LIT  R6 B #10 SET FLAG "WRITE GOING®

231 CALLC  IDLODPS NEVER

232 ,

233 DEC.A  R1 R1 B DECREMENT THE LS COUNTER

234 NEXT NBORROW

235

236 WDATA CLEAR WDR

237 JMPC TIMER.WD IF NO ROLLOVER, WAIT FOR NEXT WOR

238

239 DEC.A  R2 R2 8 DECREMENT THE MS COUNTER SINCE LS ROLLED OVER
240 NEXT NBORROW ' ’

241

242 NOP

243 JMPC TIMER.HWD IF NO ROLLOVER. WAIT FOR NEXT WOR

244

245

246 :

247 CONT.HWRT.RPT RAM PRMSTS3 TIME TO START WRITING SO0 IS IT MFM OR GCR ?
248 NEXT BITO ALSD, RE-ENTRY POINT TO CONTINUE WRITE REPEAT
249

250 PASS.S LIT Rl B #07 (7+1)#10=80 GCR SYNC FLUX REVERSALS TO WRITE
251 JMPC SYNCLOOPL GO WRITE THE FIRST OF MANY GCR SYNC ZONES
252 .

253 PASS.S LIT Rl B- 809 (9+1)%8=80 MFM SYNC BITS TO WRITE

254 JNPY MEMSYNC1 GO HRITE THE MFM SYNC ZONE

255 '

256

257

258 & SEE REST OF HRITE ROUTINES FOR WHAT GOES IN BETWEEN THE DELAY BEFORE WRITE IN THE BEGINNING
259 L AND THE A.C ERASE AT THE END OF EACH WRITE.

260

261

262

263 AC.ERASE NOP WRITE DONE, WAIT FOR LAST WOR

264 CALLC  IDLOOPS NEVER

265

266 LIT WRCON ##26 TURN CGFF WDRy TURN ON A.C. ERASE

267 NEXT

268

269 ZERD WOATA CLEAR WDR

270 NEXT

271

272 SeBCL.A LIT R& B #10 CLEAR FLAG "WRITE GODING"

273 JMPU [DLOOPS NEVER AND DO FINAL RETURN TO IDLE LOOP

O 9 9 9 O 9O 9 O O o e 9
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2AD
2AE
2AF

280

281

282
283

2B4

285
286

287
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0017100E22A03
000C00A442943
0022120C72AF2
0080168CDAA03

2200168DD2A02

0000100E22A82

000C00A442943
140042A622B42

000CL4AC4A942

000C00A442943
0000500622872

0080168CDAA42

13-0CT-81 22:22 PAGE 68 CTC UCODE CTCCl READ/HRITE DATA 1/0 TO PPU
163  #o2xbdfdddd a2 n 2000 aRdh R et oA S o0kt ARaRanRR e dt 0 a st a o Rt dabd RO Eodad oAl
164 & HERE ARE THE I/0 ROUTINES WHICH 'THE INDEX TABLE ON THE LAST PAGE USE TO #
165 # HANDLE THE DATA TRANSFERS FROM/TO THE PPU, IN THE CASE OF THE OUTPUTS, THE *
166 * 1/0 INDEX 1S INCREMENTED TO STEP THRU THE SEQUENCE TO SEND A BYTE. IT TAKES *
167 ¢ TWO PAASES THRU THE [/0 TABLE TO SEND ONE BYTE ! *
168 o5 adddbdb Ao bddi st hobdbtbsRdtdt st R ioasai SR 0N AR dROoRtS0R 0RO ohakihidd
169
170 INPUTA ZERO R4 B ZERD OUT THE INPUT BUFFER IN R4
171 JMPC 1.0.ADDR,O oct RETURN IF BYTE NOT HERE FROM PPU
172 :
173 PASS.A R5 IF BYTE NOT READY FROM PPU, SERVICE
174 JMPC IpLGOP2 BIT4 READ ROUTINES ALWAYS OR ON RODR ?
175 :
176 PASS.S DIN R4 B BYTE HERE AND READY SO PUT IT IN INPUT BUFFER
177 NEXT NDPE AND CHECK ITS PARITY
178
179 AsSUB.S LIT RS 8 #02 RECORD BYTE GOTTEN"
180 JMPC 1.0.ADDR.O RETURN 1F NO PARITY ERROR
181
182 S.I0R.4 LIT R5 B 788 RECORD A PARITY ERROR
183 JHPU 1.0,ADDR.O RETURN
184
185
186
187 :
188 INPUTB ZERQ ;R4 B ZERD THE INPUT BUFFER SINCE AN ERROR HAS OCCURED
189 - JMPU 1.0.ADDR.8 AND RETURN :
190
191
192
193
194
195
196 QUTPUTA PASS.A RS IF LAST TRANSFER NOT COMPLETEDy SERVICE
197 JMPC IpLoor2 BIT4 READ ROUTINE ALWAYS OR ON RDR ?
198 :
199 RAM DouTt HOLDOVUT LAST XFER DONE SO MOVE THIS BYTE 0UT
200 NEXT
201 : )
202 INC.A ‘RS RS 8 BUMP THE [/0 INDEX TO STEP THRU THE XFER
203 JMPU I0LOOP2 BIT4 AND RETURN TO iDLOOP
204 )
205
206
207 ’ '
208 OUTPUTB PASS.A RS IF THIS BYTE NOT TAKEN YETs SERVICE
209 Jnec ioLoor2 BIT4 READ ROUTINE ALWAYS OR ON RDR ?
210
211 cLoco BYTE TAKEN S0 CLEAR DATA COMMAND-OUT
212 NEXT )
213
214 A.5UB.S LIT R5 B 802 RECORD BYTE IS SENT
215 JMPU 1.0.ADDR.4 AND RETURN
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02A0

2A0 000C00A442942

2A1 000CL4ACC2942

2A2

2A3

2A4
2A5
2A6

2A7

2A8
2A9
2AA

2AB

0034000622AC2

003414ACC2AC2

000C00A442942
0016000622822
0036000622852

0036000622852

000C00A442942
0040168CDAAB2
0080168CDABL2

00C0168CDABL2

13-0CT-81 22:22

110
111
112

113

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

147
148
149
150
151

“152

153
154
155
156
157
158
159
160
161

PAGE 67

CTC UCODE C

C

TCCL

READ/WRITE DATA 1/0 TO PPU

BEFEREOSE GRS RRRIRRARR PR NS BARBREE SRS A IRXFERRSEPERLNBAIEL RN AP QAR E D RIS RO22B BB D
* THE [/0 INDEX IN R5 HAS THE INFORMATION WETHER THE READ OR WRITE RODUTINES

* WANT TO SEND OR FETCH A BYTE FROM THE PPU.

¢ REFLECT THE STATE OF THE DATA TRANSFERS FROM THE PPU.
# OF THE REGITERS A FEW PAGES BACK FOR DETAILS.

ALSO, ERRORS ARE LOGGED THERE

SEE THE DESCRIPTION

*
*
# THE TABLE DOES THE FETCH OR SEND AND ADJUSTS THE I/0 INDEX APPROPRIATELY TO »
*
*
*

e ReR0Ra e 0o Rh RS kSRR RN ARSI RRERR ORI REERR AR B RO LIRS RS R LS ADRRRERERE

% THE 1/0 INDEX TABLE MUST BEGIN AT ADDRESS #XXO0

I+0.,ADDR.O

I1.0.ADDR. 4%

[.0.ADDR.8

ORG

PASS.A
JMPY

DEC.A
JMPUY

NOP
JNPU

DEC.A
JMPU

PASS.A
JMPU

NOP
JMPU

NaP
JHPU

NOP
JNPU

PASS.A
JMPU

AJSUB.S
JMPUY

A.SUB.S
JHPU

A,SUR.S
JNPU

¥+#10 AND #7FO0

RS
1oLooP2

RS R5
1bDLOOP2
INPUTA

R5 R5
INPUTA

RS

10LO0OP2

QUTPUTA

QuUTPUTB

QuTPUTS

RS
ipLoOP2

LIT R5
1.0.ADDR.8

LIT R5
INPUTB

LIT R5
INPUTB

B8IT4
BITa4
NDFO

NOFO

BIT4
DFI
NODFI

NOFI

BITA

#01

802

#03

NO I/0 TO PPU NESSESARY S0«
SERVICE READ ROUTINE ALWAYS OR ON RDR ?

TOLD TO SEND A BYTE DURING A HR!TE
SO CANCELL THAT ORDER

TOLD TO FETCH A BYTE DURING A MWRITE
SO GO SEE IF A BYTE IS COMING FROM PPU

TOLD TO SEND AND FETCH A BYTE DURING A WRITE
SO CANCEL SEND AND DO FETCH

NO I/0 NECESSARY S50y
SERVICE READ ROUINTE ALWAYS OR ON RDR ?

TOLD TO SEND A BYTE DURING A READ SU
GO SEND IT

HALF WAY THRU SENDING A BYTE SO
GO FINISH SENDING lT

172 THRU SENDING ONEs TOLD TO SEND ANOTHER
SO FINISH SENDING THE FIRST

.

NO I/0 NECESSARY 50,
SERVICE READ ROUTINE ALHWAYS OR ON ROR ?

TOLD TO SEND BYTE AFTER AN ERROR
SO CANCEL THAT ORDER

TOLD TO FETCH A BYTE AFTER AN ERROR
SO CANCEL THAT ORDER

SEND AND FETCH A BYTE AFTER AN ERROR
SO CANCEL BOTH DRDERS

Q 9 9 9 9 I 9O 9O @ o 9
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2?4
295
296
297
298
299
29A

298
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0324000622963
0020000622962
0000000622977
000E00C442982
0001000624C33
0005000622942
0000004440004

0000000622A06

13-0C7-81 22:22 PAGE 66 CTC UCODE CTCCl

READ/HRITE ROUTINE I0LE LOOP

FRA AR ADSRFARNRAREFRRR S ap e AR ER A DR SRS UA AR ARG ENRE LA RAL SRS EIRAGEEVRESASGRAGHEAY
% HERE IS THE IDLE LOOP WHICH CONTROLS READS AND WRITES OFF THE TAPE. *
# [T PERFORMS 5 SIMULTANEOUS FUNCTIONS WHILE THE TAPE IS MOVING BY CALLING *
* FOUR ROUTINES WHEN INSTRUCTED TO DO SO BY VARIOUS FLAGS. SOME ARE IN THE »
% HARDHWAREs SOME ARE STORED IN A REGISTER, THOSE 5 FUNCTIONS ARE @ L
s 1. SERVICE THE READ ROUTINES IF THEY REQUIRE 1IT &
% 2. MONITOR THE SIGNAL "DATA DETECETED OFF TAPE"™ IN ROUTINE “GAPFINDER"™ b
® 3. DECREMENT A GENERAL PURPOSE TIMER - ALSO DONE BY GAPFINDER *
® 4o SERVICE THE HWRITE ROUTINES IF THEY REQUIRE IT ®
® 5. MOVE DATA TO/FROM THE PPU AS NEEDED. &
SR FER SR 00RO AR AR SNYORALESSEIUL S SN SR EIRRQEEAREXLR G RO NSRRI ASH O REB AL SIS

toLoopr2 NOP . ARE WE SUPPQOSED TO SERVICE THE READ ROUTINES
JMPC *+2 NRDR ALWAYS OR WHEN "Read Data Ready" SAYS T0 ?
NOP IF WE GET HEREs THE READ ROUINE GETS SERVICED
JMPU %+l NEVER EACH PASS THRU THIS IDLOOP
NOP IF THE CONDITION BIT IS FALSEs THEN WE BRANCH
JMPZJ el ALWAYS INTOG THE READ ROUTINE WHERE "™Z*" POINTS TO
IoLooP3 PASS.A R6 INSPECT R6 TO SEE IF WE ARE MONITORING OROPOUTS
NEXT BITe ’
NOP : ’
JMPC GAPF INDER RTC IF WE GO TO GAPFINDER, IS RTC SET 2
10L0O0P4 NOP IS IT TIME TO SERVICE THE WRITE ROUTINES ?
NEXT WOR CHECK THE Write Data Ready SIGNAL -
IDLOOPS PASS.A RS PUT THE 1/0 INDEX ON THE D-BUS
RETURNC ALWAYS GO TO WRITE ROUINES IF "Write Data Ready"”
NOP IT*S TIME TO DO 1/0 FROM/TO THE PPU

INDEXC 1.0.ADDR.O SO INDEX INTO I/0 TABLE ’

P O C ©C O © 0 9 9 9 9 9 9 O 92 @ 9 @ @ o o o
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22322 PAGE 65 CTC UCODE CTCC1

(

READ/WRITE ROUTINE REGISTER USE

(221 TI IS RR A S IR R R IR R A a2 s d I E R R LTSRS 2 2] ]
MORE READ/WRITE ROUTINE REGISTER USE : L
SORBEpSRE0GoSRA SRR ANR BRSO AR NERRPRNLRBORRR R X R H eSS GLV SRS LSRR RRGRRBRNS

L4

*
&
%
*
L
L
%

RB'S BITS ¢ (APPLIES ONLY IN GCR MODE -~ NOT USED IN MFM MODE)
#7 : AM CURRENTLY READING/CHECKING FOR AN XOR(+)/DATA(-) BLOCKETTE
#6 3 THIS OPERATION IS A CRAMMED BYTE COUNT WITH BYTE COUNT = #0000
#5 t NOT USED
#4 3 SEND FILLER BYTES TO PPU DURING NEXT SUNC ZONE SEARCH CUZ LAST BLDCKETTE WASN®T ALL SENT
#3 & #2 t COUNT OF ODD BLOCKETTE ERRORS
81 & #0 3 COUNT OF EVEN BLOCKETTE ERRORS

O 9O 9 9 @ 9 9O 9O o 9 9 9
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13-0C7-81 22:22 PAGE 64 CTC UCBDE CTCCl READ/WRITE ROUTINE REGISTER USE

S  FatdddahshtaSRR RS0 AANRRSNREERR RS SRAR RS SUREASEASRER SRRSO EIRANOEN RO SR AXAS DO G RE

6 * WITHIN THE READ AND WRITE ROUTINESs THE USE OF THE REGISTERS IS COMPLETELY *

7 % DIFFERENTy EXCEPT FOR R5y Rby AND R7 WHICH ARE USED TO COMMUNICATE WITH THE *

8 # MAIN ROUTINES. HERE'®S HOW THE REGISTERS ARE USED. *

9 R AdkasddhR eSS RR et bAn R AR aRSR SRR sSRSS00 RSt RhSRaRERRRRSRDRARREIRRINRES

10

11 * Q A GENERAL SCRATCH REGISTER AGAIN

12 # RO SELECTED DRIVE'S STATUS FROM START=UP TILL LOAD POINT IS PASSED AND AT THE READ ROUTINE EXIT
13 * R3 IS OF COURSE STILL SARDL. SDMETMES THOUGH, THIS MAY BE USED AS A COUNTER TOO

14

15 % Rl WRITE ROUTINE'S LS COUNTER FOR ALMOST EVERYTHING

16 % R2 WRITE ROUTINE®S MS COUNTER FDR EVERYTHING WHICH REQUIRES 2 BYTES OF COUNTER

17 * R4 HOLDING REGISTER FOR BYTES FETCHED FROM THE PPU TO BE WRITTEN TO TAPE

18

19 % R9 LS COUNTER FOR READ ROUTINES
20 ® RA MS COUNTER FOR THE READ ROUTINES

21 * RB HOLDER FOR A BYTE RED OR FDR WHAT NEXT BYTE TO BE RED SHOULD BE

22 :
23 % RO MS BYTE OF THE BLOCKETTE HEADER ID LATE COUNTs DECREMENTED BY GAPFINDER ONCE EACH BYTE TIME
24 # RC LS BYTE OF THE COUNTER ROsRC. ALSO TIMES DISTANCE FROM LEADING SYNC ZONE START T0O ID FOUND
25 % RD WHERE GAPFINDER SHOULD EXIT WHEN GAP FOUND IS STORED HERE.

26 ® RD - THESE THREE BYTES ARE A GENERAL 2 OR 3 BYTE COUNTER TO TIMEQUT LONG THINGS LIKE’
27 # RE 1 - LOAD POINT OR SYNC ZONE LATEsy 1/3 INCH DROPOUT (DR I.R.G.) FOUND AND THE LIKE.
28 ¥ RF - RF IS ALWAYS THE MS BYTEsy RE MAY BE MIDDLE OR LS BYTE. WHEN USEDs RD IS THE LS BYTE
29 )
30 * RB IS USED AS A SCRATCH REGISTER IN THE START.DELAY ROUTINE. SORRY °*BOUT THAT 0GDDITY
31 :

32 & RS5'S BITS @
33 % #7 : PARITY ERROR DETECTED WHILE FETCHING DATA B8YTES FROM PPV (+)

34 % @6 ¢ OVERFLOW ERROR DETECTED WHILE SENDING BYTES TO PPU (+)

35 % #5 : UNDERFLOW ERROR DETECTED WHILE FETCHING BYTES FROM THE PPU (+)

36 * #4 3 SERVICE READ ROUTINES ¢ ON RDR t+#) 7/ EACH PASS THROUGH IDLODOP (=)

37 % #3 - #0 : HANDLE DATA TRANSFERS FROM/TO THE PPU IN AN INDEX TABLE. GENERALLY @

38 # #3 = AN ERROR HAS OCCURED. STOP TALKING TO THE PPV ’

39 ¥ #2 : OKAY TO SEND DATA TO THE PPU
40 LA #1 3 FETCH A BYTE OR HALF DONE SENDING A BYTE FROM/TO THE PPV (DEPENDING ON WRITE OR READ)
41 % IF WRITEs THE BYTE IS FETCHED WHEN THIS BIT IS CLEAR AGAIN.
42 # #0 t SEND A BYTE TO THE PPU - BYTE IS SENT WHEN THIS IS CLEAR AGAIN
43 ’
44 * R6'S BITS 3

45 * #7 ¢ BYVTE COUNT IN SECONDARY STATUS IS VALID FOR RECORD BEHIND ME (+)-

46 % 46 t MONITOR THE DATA DETECTED SIGNAL FOR DROPOUTS OR I.RaGe'S (¢} '

47 * A5 : TAIS IS A WRITE (¢) / NOT WRITE (-)

48 % #4 : THE WRITE ROUTINE IS STILL WRITING {(+} / DONE (-}

49 % #3 : WRITE/LDOK FOR : A FILE MARK (+) / DATA (~)

50 % #2 t TAPE IS MOVING FORWARD (+) / REVERSE(-)

51 % #1 ¢ THIS IS A GCR READ WITH BYTE COUNT CRAMMED (+)

52 % #0 3 THE RECORD LENGTH IS ODD (+) / EVEN (~) (COUNTED IN BYTES = MFM ONLY)

53

54 # R7'S BITS 3

55 ¢ #7 3 THE RECORD 1 JUST RED WAS A FILE MARK (+)

56 * #6 6 #5 : ENCODED TAPE MOVEMENT. SEE PRMSTS2 FOR DETAILS

57 ¢ #4 - #0 : ENCODED ERRORS. LOOK NEAR THE END OF THE LISTING FOR DETAILS

58 & NOTE R7 IS IDENTICAL TO PRMSTS2

C

6 ¢ C O O O O 9O 9 9 O @ O 9o & & @ o o o ® o




C Jd |

BTI CTC ASSEMBLER 13-0CT-81 22:22 PAGE 63 CTC UCUDE»CTCCI SMALL SUBROUTINES

2746 22330002y dbdbdRdadRa 0 aRL 000NN RrESSRRRR R RSS RN RR R RS SehshAobRdR

2747 % FINALLY, A FEW SUB ROUTINES USED EXCLUSIVELY BY THE READ AND WRITE RDUTINES ®
2748 033 bddst s soddttdh bbbt hdo R0 bR RdR0 0t 0t Rk 0eRREobRa R bR R ShaRbhh bl

2749
2750
2751 .
2752 % THIS ONE DETECTS EOT, BOT, AND OFFLINE. THE SYNC ZONE SEARCH USES THIS ONE.
2753
2754 . _
2755 CHKOFFLINEL PASS.A RO ' INSPECT BIT "IS DRIVE OFFLINE 7%
288 0020000442892 2756 NEXT , NBITS
27517 -
2758 PASS.A  R6 ( INSPECT BIT "FORWARD OR REVERSE 2"
289 002A00C4428E3 2759 JMPC OFFLINEL NBIT2 ERROR IF DRIVE NO LONGER READY
2760
2761 FOR.1 PASS.A RO INSPECT DRIVE STATUS IN RO FOR EOT
28A 0008000442803 2762 JMPC REV,1 BIT3 GO INSPECT BOT IF REVERSE
2763 ,
2764 NOP RETURN IF TAPE STILL INSTALLED AND THE END
288 0000000620004 2765 RETURNC : WASN'T FOUND (DEPENDS ON FORWARD OR REVERSE)
2766
2767 SJI0R.A LIT  R7 B #60 FLAG "TAPE POSITION LOST®
28C 18001EB0D4ECB 2768 JMPOPC  ERROR.9 FLAG "SYNC ZONE LATE™ EVEN THOUGH IT'S A LIE
2769 _
2770 REV.1 PASS.A RO INSPECT DRIVE STATUS IN RO FOR BOT
28D 0009000442882 2771 JMPY *-2 BIT1 SKIP BACK TO CONDITIONAL RETURN
2772
2773 OFFLINEL NOP THE TAPE CARTRIDGE IS NO LONGER INSTALLED
28E 00000006228C2 2774 JHPY 8-2 SKIP BACK TO RECORD ERROR
2775 :
2776
2777
2778

2779 ¢ THIS ONE DECREMENTS A 1y 2y OR 3 BYTE COUNTERs RETURN CONDITION = FALSE WHEN THE COUNTER ROLLS OVER
2780 ¢ RF IS THE MS BYTE OF THE COUNT :

2781
2782
2783 DEC.3BYTES DEC.A RD RD - B
28F 001935ACC2902 2784 NEXT NEBORROW
2785 NoP
290 000000062000A 2786 RETURNC ALWAYS
2787 DEC.2BYTES DEC.A RE RE 8
291 001939CCC2922 2788 NEXT NBORROW
2789 NOP
292 000000062000A 2790 RETURNC ALWAYS
2791 DEC.1BYTE DEC.A RF RF 8
293 00193DECCO00A 2792 RETURNC NBORROW
2793
2794
2795
2796 S42dddkdddS ottt 0N st bdassoRat RSN oRtResStN0R00N 00tk hbnRtte0tsktabattetbRaRRs
2797 % NOW WE GET TO THE FUN PART. FOLLOWING IS AN ENTIRELY DIFFERENT CODE *
2798 * STRUCTURE WITH IT'S OWN IDLE LOOP AND ROUTINES TO HANDLE READING AND ®
2799 * WRITING FROM/TO THE TAPE WHILE MONITORING DROP-QUTS AND TRANSFERING ¥
2800 * DATA TO/FROM THE PPU., FIRST SOME DESCRIPTION OF THE REGISTER USE. *

2801 sk sbhbors s oo oIS RrI eSS a R RN NN RS 0LR0o oSSR R RS0 eRRN 20N RR eSS eaohE
2 END
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BTI 13-0CT-81 22:22 PAGE 115 CTC UCODE CTCC1 RECORD THE ERROR
2391 oS b AP AN O QUL RARRRE LRSS NGNS PASREGARSSARESFRO AR RS DRSS RSSBASE NS0 NRE
2392 % HERE IS THE CODE TO RECORD ALL THE ENCODED ERRORS AND GO DO THE NECESSARY *
2393 #* RECOVERY. *
2394 RS0 e o e a0 P00 RARRNRGE LGRS RRSRNSORRPR NN ERBR KRS RS RI O SIS EAGTORE SR
2395
2396  ERROR.1 Se«IOR.A LIT R7 B #01 ILLEGAL DRIVE
4E4 00401E6DD1782 2397 JHPU UPDATE.STS
2398 ERROR.2 S.10R.A LIT R7 8 . %02 ILLEGAL STORE
4E5 00B80LEBDD1782 2399 JNPU UPDATE.STS
2400 ERROR,.3 S.IDR.A LIT R?7 B #03 ILLEGAL TRACK
4E6 00COLEBDD1782 2401 JMPU UPDATE.STS ' :
2402  ERROR.4 Se«IOR.A LIT R7 B #04 ILLEGAL TAPE MOTION
4E7 01001E8DD1782 2403 JMPUY UPDATE.STS :
2404  ERROR.S SeIOR.A LIT R7 8 705 ND GO BYTE
4E8 01401E8DD1782 2405 JMPU UPDATE.STS :
2406  ERROR.6H S.IOR.A LIT R?7 B #06 TIMEOUT DURING F.Fs OR REWIND
4E9 01801E8DD05002 2407 JMPU STOP NOM :
2408  ERROR.7 S.10R.A LIT R7 8 #07 OFFLINE DURING Fo.Fs DR REWIND DR WRITE GAP
4EA OLCOLEB8DDS002 2409 JMPU STOP .NOW
2410  ERROR,.8 S.I0R.A LIT R7 B 708 LOAD POINT HOLE LATE
4EB 02001lEBDDS002 2411 JMPY STOP .NOW o
2412 ERROR.9Q S.IOR.A LIT R7 B #09 SYNC ZDNE LATE
4EC 02401EBDD5002 2413 JMPU STOP .NOW
2414  ERROR.A S<I0R.A LIT R7 8 ROA I«ReGe FOUND WHEN NOT EXPECTED
4ED 02B801E8DD5002 2415 JMPY STOP .NOW
2416  ERROR.B S.I0R.A LIT R7 8 #08 DROPOUT DURING WRITE
4EE 02CO1E8DD5002 2417 JMPU STOP.NOW :
2418  ERROR.C S+.IOR.A LIT R7 B rocC I1.D. ZIONE LATE
4EF 03001EBDD4FB2 2419 JMPU . STOP.INGAP
2420  ERROR.D S.IDRsA LIT ‘R7 B #0D LEADING 1.D. ZONE BAD
4F0 03401EBDD4FB2 2421 JMPU STOP.INGAP
2422  ERROR.E S«IOR.A LIT R7 B 80E HWORD COUNT CHECK BAD
4F1 03B01EBDD4FB2 2423 JMPU ~ STOP.INGAP :
2424 ERROR.F SeIOR.A LIT R7 8 #0F DATA CRC BAD (MFM ONLY)
4F2 03COlEBDD4FB2 2425 JMPU STOP.INGAP ‘ :
2426  ERROR.10 S«I0R.,A LIT R7 8 Rl0 REVERSE WORD COUNT CHECK BAD (GCR ONLY)
4F3 04001EBDD4FB2 2427 JMPU STOP . INGAP
2428  ERROR.11 S.I0R.A LIT R7 B #11 TRAILING I.D. ZONE BAD
4F4 04401EBDD4FB2 2429 JMPY STOP.INGAP )
2430  ERROR.12 S.IOR.A LIT R7 B f12 TRATLING SYNC ZONE BAD (LAST 8 BITS NOT CHECKED)
4F5 04801EBDD4FB2 2431 JMPU STOP.INGAP
2432  ERROR.13 Se+IOR.A LIT R7 B #13 GCR BYTE COUNT NOT MATCH BLOCKETTE NUMBER
4F6 04COLEBDD4FB2 2433 JMPU STOP.INGAP
2434  ERROR.1l4 S«I0R.A LIT R? B 414 GCR CRAMMED BYTE COUNT CANNOT BE FOUND
4F7 05001E8DD4FB2 2435 JMPU STOP . INGAP
2436  ERRODR.15 SeIOR.A LIT R7 B #15 GCR READ NOT ALL RIGHT BUT RECOVERABLE
4F8 05401E8DD4FB2 2437 JMPU STOP.INGAP
2438  ERROR.16 SJIOR.A LIT R7 B #16 GCR RECORD NOT RECOVERABLE
4F9 05B801EBDD4FB2 2439 JMPU STOP .INGAP )
2440  ERROR.17 S.I0R.A LIT R7 8 #17 EOT FOUND WHILE ERASING A FEW INCHES
4FA 05CO0LEBDD5002 2441 JMPU STOP .NOW
2442
2443 % ERROR.7 IS FLAGGED IN CHKOFFLINE2 WHEN OFFLINE HAPPENS
2444 # ERRDR.1% MAY BE FLAGGED IN THE GAPFINDER IF A GAP IS FOUND BEFORE THE CRAMMED BYTE COUNT IS FOUND
2445 % ERROR.16 IS FLAGGED IN ERRORBIT IF ERROR 15 OCCURS WITH AN DVERFLOW
2446  #* ERROR.17 IS FLAGGED IN CHKOFFLINE2 WHEN EOT HAPPENS
2447 % ERROR.18 IS FLAGGED IN CHKOFFLINE2 WHEN BOT HAPPENS
2448 % ERROR.LF IS FLAGGED IN THE WRITE CALLING ROUTINE IF IT WAS A WRITE REPEAT



BTI CTC ASSEMBLER 13-0CT-81 223222 PAGE 116 CTC UCODE €TCCl STOP THE TAPE

2451 kb hRd sttt ka0t Re QAR AR QLRSS0 400400 0N R0 ROS R 0L e SbdtAt e bR ChkEeiRgd
2452 % IT'S TIME TO STOP THE TAPE. IMMEDIATELY IF WRITE ERROR OR SUCCESSFUL FORMWARD *

2453 ¢ READy IN NEXT FOUND GAP IF REVERSE OR READ ERROR. IF WRITE REPEAT, 00 IT. *
2454 S0 hdbdR 0kt aRap oo 0bhdb ki dSL bbbtk e0AO0 A SR 0RRYRERRNOOA0AekRR AR edibbb0abES
2455
2456  REV.STOP PASS.A R INSPECT BIT "WRITE OR NOT WRITE 2¢
4FB 000D00C444FC2 2457 STOP.INGAP  NEXT BITS
2458 ,
2459 LIT ROCON #80 TURN RDR OFF
4FC 20006E8625043 2460 JHPC STOP «HRT GO STOP THIS WRITE IF IT®S A WRITE
2461
2462 RDATA CLEAR ROR
4FD 000002C624FE2 2463 NEXT :
2464 ,
2465 S.I0R.A LIT R5 B s10 SET BIT "SERVICE READ ON RDR ONLY"
4FE 0400168DD4FF2 2466 NEXT
2467
2468 PASS.S LIT RD B 701 INSTRUCT GAPFINDER TO STOP IN NEXT GAP
4FF 0040368C72972 2469 JHPU 10L0OP3 AND 6D DO IT
2470
2471
2472
2473 :
2474  FOR.STOP PASS.A R6 INSPECT BIT "WRITE OR NOT WRITE 2"
500 000000C445012 2475 STOP .NOW NEXT BITS '
2476
2477 LIT RDCON 480 TURN OFF ROR :
501 20006E8625043 2478 JMPC STOP JHRT GO STOP THIS WRITE IF IT*S A WRITE
2479
2480 STOP.RD LIT DRCON 200 STOP THE DRIVE
502 00006686224C1 2481 CALLC WAIT.35.M5 GO WAIT FOR THE TAPE TO STOP
2482 ‘
2483 PASS.S DRSTS RO 8 LOAD THE LATEST DRIVE STATUS INTO RO
503 0000024C7000A 2484 RETURNC AND RETURN TO THE CALLING ROUTINES
2485 v :
2486  STOP.WRT PASS.A R6 INSPECT BIT "WRITE STILL GOING 2"
504 000C00C445052 2487 NEXT BIT4 ‘
2488 ~
2489 PASS.S RAM #FF INSPECT RAR FLAG ®IS THIS A WRITE REPEAT 2
505 3FFB02A47506B 2490 JNPOPC  %el NZERO MAINTAIN STACK IF WRITE IS ABORTED
2491 .
2492 LIT WRCON #26 FORCE WRITE OF A.Cs ERASE IN CASE NOT ALREADY SO
506 09807286235F3 2493 JNPC REPEAT BEGIN ALL OVER AGAIN IF THIS IS A WRITE REPEAT
2494 :
2495 LIT DRCON #o8 STOP THE DRIVE WITH WRITE STILL ENABLED
507 02006686224CL 2496 CALLC WAIT.35.MS WAIT FOR THE TAPE TO STOP WHILE ERASING
2497 :
2498 LIT DRCON 100 TURN OFF THE ERASE :
508 0000668622501 2499 CALLC WAIT.5,MS WAIT FOR THE ERASE HEAD TO WIND DOW
2500
2501 PASS.S DRSTS RO B LOAD THE LATEST DRIVE STATUS INTO RO
509 0000024C7000A 2502 RETURNC AND RETURN TO THE CALLING ROUTINES
2503
2504
25095 R&%ebboour 0o ed Akt R QoS RRQARRGR RO EREANSASAYORSOEGRERELOAGEEENERGERRGREGRGAR
2506 ¢ THAT'S THE END OF THE FUNCTIONAL MICROCODE. FOLLOWING IS THE SUBROUTINE *
2507 ¢ "SELF.TEST" WHICH IS ABOUT THE FIRST THING THIS CODE DOES AFTER WAKING UP. s
2508

J

SRS RGOSR EPEEF AR eHR TGRS G QRER DR G EHE ok hggt#####t#t######t##ﬁ##################
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BT1

50A
508
50C
500
50E
50F
510
511
512
513
514
515
516
517
518

519
51A
518
51C

510

CTC ASSEMBLER

0068028625082
00A90286251C3
012A0286251C3
022B0286251C3
042C0286251C3
082D0286251C3
102E0286251C3
202F0286251C3
3F880286251C3
3F490286251C3
3ECA0286251C3
30CB0286251C3
38CC0286251C3
37CD0286251C3
2FCE0286251C3

1FCF0286251C3

03800286251C3

0000000625106

0040068C75102

04405C244000A

13-0CT-81

2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
25517
2558
2559
2560

22122

PAGE 117

)

CTC UCODE CTCCl

SELF TEST

SREABEEREEERERR0REEOESUERRRAPABOERARETENEASERCR AN IERDRAEIDELENEAREREREREAROSAN
® THIS TEST CHECKS OUT THE D-BUS. PATTERNS OF ONES AND ZEROS ARE PUT

# THROUGH THE LITERAL FIELD AND ON TO THE D-BUS.
% THE D-8US CONDITIONAL JUMP LOGICS.

THE PATTERNS ARE CHECKED BY

L]
*
*

Y Y P T Ty P T T LT ST AT P AL PP PP T LT T PR TR P TP T YT T R T 108 T

SELF.TEST
DBUSTEST

DBUSTESERROR

NEXT
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC
JMPC

JMPC

NOP
INDEXC

PASS.S
NEXT

PASS.A
RETURNC

LIT

LIT

DBUS TESERROR
LIT

DBUS TESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT

DBUS TESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT
DBUSTESERROR
LIT .
DBUSTESERROR
LIT
DBUSTESERROR

LIT
DBUSTESERROR

#+43 AND #7F0

LIT R1

R1 RAM

NBITO
NBIT1
NBIT2
NBIT3
NBIT4
NBITS
NBITé6
NBIT?

BITO
8IT1
BIT2
BIT3
BIT4
BITS
BITS
BIT?

%01
#02
804
®08
#10
820
240
#80
8FE
R#FD
AFB
aF7
REF
RDF
#8F

R7F

a4

#01

103

AND #F

‘TEST PATTERN = 01

SET UP NBITO

TEST PATTERN = 02

GO REPORT ERROR IF
TEST PATTERN = 04

GO -REPORT ERROR IF
TEST PATTERN = 08

GO REPORT ERROR IF
TEST PATTERN = 10

GO REPORT ERROR IF
TEST PATTERN = 20

GO REPORT ERROR IF
TEST PATTERN = 40

GO REPORT ERROR IF
TEST PATTERN = 80

GO REPORT ERROR IF
TEST PATTERN = FE

GO REPORT ERROR IF
TEST PATTERN = FD

GO REPORT ERRODR IF
TEST PATTERN = FB

GO REPORT ERROR IF
TEST PATTERN = F7

GO REPORT ERROR IF
TEST PATTERN = EF

GO REPORT ERROR IF

TEST PATTERN = DF
GO REPORT ERROR IF
TEST PATTERN = BF
GO REPORT ERRDR IF
TEST PATTERN = 7F
GO REPORT ERROR IF

BITO
BIT1
‘BITZ
‘BIT3
BIT4
BITS
;BlTb
‘BITY
BITO
BIT1
BIT2
BIT3
‘BIT4
BITS
BIT6

SET UP INDEX TO #+4

SHOULD INDEX TO #+3 CuZ

STORE ERROR BIT IN R1

Is
1S
IS
IS
1s
IS
IS
IS
1s
IS
15
IS
IS
1S
IS

OF

NOT

NOT SET«< SET

NOT SET. SET

NOT SET. SET

SET. SET

NOT SET. SET

NOT SET. SET

NOT SET. SET
NOT SET SET
SETe SET uP
SET. SET upP
SET. SET up
SET. SET uP
SET. SE? ue
SET. SET UP

SET. SET vup

0-BUS IN

up
up
up
UP
upP
ue

up

NBIT1

NBIT2
NBIT3
NBIT4
NBITS
NBIT6

NBIT?

uP BITO

BIT1L

BITZ

BIT3

BIT4

BITS

BITE

BIT?

O O QO 9 @ @ 9O 9 9 9O 9 e 0 0

O



8T1

S1E

51F

520

521

522

523

524

525

526

527

528

529

52A

528

52C

52D

92E

CTC ASSEMBLER

0000000625201
00000006252F3
0000000625231
001C00062000A
0000000625202
0000000625261
001C00062000A
0000000625202
0000000625241
001C000625282
001C00062000A
0000000625202
003C000625282
00£000062000A
0000000625202
0200068C752E2

04405C244000A

J

13-0CT-81 22:22 PAGE 118 CTC UCODE CTCCl SELF TEST

2562 #H40KELRNRORRRRTREREFERRQEAKIACRRNONANOERIRREARE RGN COOERDODENROERRRSGARI QG RURER
2563 * THIS TEST CHECKS OUT THE 2910 SEQUENCER. %
2564 * KE PUSH AND POP THE STACK 4 TIMES AND CHECK THE STKFULL CONDITIDN BIT. %
2565 edtdbdddddd phd b db b e Lo ear AR R0 KRR RALNPEERSL AT L AR CELNEREERAELOROLRI OO0

2566

2567 NOP

2568 TEST2.2910 CALLC TEST2PUSHL 1 OF 4 PUSHES

2569 :

2570 NOP :

2571 JNPC UPTEST GO BEGIN 2901 UP TEST

2572

2573 NOP

2574 TEST2PUSHL  CALLC TEST2PUSHZ - 2 OF 4 PUSHES

2575 . o

2576 NOP

2577 RETURNC NSTKFULL POP 4 OF 4 POPS

2578

2579 NOP

2580 JMPY PUSHPOPERROR STKFULL CONDITIDN IS WRONG

2581

2582 : NOP

2583  TEST2PUSH2  CALLC TEST2PUSH3 3 OF & PUSHES

2584

2585 NOP

2586 RETURNC NSTKFULL POP 3 OF 4 POPS

2587

2588 NOP -

2589 JNPY PUSHPOPERROR STKFULL CONDITION IS WRONG

2590 .

2591 NOP

2592 TEST2PUSH3  CALLC TEST2PUSH4 4 OF 4 PUSHES

2593

2594 NOP

2595 NEXT NSTKFULL WAIT FOR THE NSTKFULL CONDITION BIT TO SET
2596 . :
2597 NOP

2598 ) RETURNC NSTKFULL POP 2 OF 4 POPS

2599 X
2600 NOP :
2601 JNPU PUSHPOPERROR STKFULL CONDITION 1S WRONG

2602

2603 NOP :
2604  TEST2PUSH4  NEXT STKFULL WAIT FOR THE STKFULL CONDITION BIT TO SET
2605

2606 NOP :

2607 RETURNC NSTKFULL POP 1 OF 4 POPS STKFULL GOES LOW AFTER THIS POP
2608

2609 NOP

2610 JNPU PUSHPOPERROR STKFULL CONDITION IS WRONG

2611 :

2612  PUSHPOPERROR PASS.S  LIT R1 8 708 SET UP ERROR BIT

2613 NEXT

2614

2615 PASS.A Rl RAM 103 PUT THE ERROR IN RAM .

2616 RETURNC RETURN TO THE MAIN CODE

© ©C O O O © @ © O U O 9O 9 9O 9 2 9 @ © 9 o o




CTC ASSEMBLER

o 2

)

0000000E25302

0000040C45361

0038040715451

0000000625303

0000000625572

0400068C75352

04405C244000A

~ 3

13-0CT-81 PAGE 119 CTC UCODE CTCCL SELF TEST

2618 2200t G U e RR RN R R0 R 0 ANNOERRN R R KSR RAR SRR R LA AR SARPRB R R LR RS RO RSS SR E R

2619 & THIS TEST CHECKS OUT THE 2901 PROCESSORS BY WRITING AN INCREMENTING ) ¥

2620 * PATTERN INTO ALL REGISTERS ) *

2621 ¥kt NR R RN G Rt RRR o Re SRR ORI RREE NSRRI RSB RR SRR SE R ANRERA0hEhpE bR L b EE

2622

2623 ZERD RO 8 INITIALLY WRITE THE PATTERN "#00%
2624 NEXT '

2625 :

2626 PATTERNLOIP PASS.A RO -~ R1 B . STORE RO TO R1 :

2627 CALLC PATTERN PUT 00..FF INTO Rl..RF

2628 : . .

2629 A.XOR.B RO ‘Rl COMPARE RO Y0 R1

2630 CALLC CHKPATTERN NZERO CHECK THE CONTENTS OF Rl..RF

2631 :

2632 NOP

2633 JMPC PATTERNLOOP IF DIDN*T PASS FF "GO DD AGAIN
2634

2635 NaP

2636 JHMPY ADDRESSTEST

2637 i
2638 # HERE'S WHERE THE ERROR IS RECORDED FOR THE ADDRESS TEST COMING UP AFTER THE PATTERN AND
2639 ® THE CHKPATTERN ROUTINES

2640 ’

2641 ADRESERROR PASS.S LIT R1 B #10 SET UP ERROR BIT

2642 NEXT

2643

2644 PASS.A R1 RAM 103 PUT THE ERROR IN RAM

2645 RETURNC RETURN TO MAIN CODE

O 0O O 9 9O O 9 9 9 O e o o o
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BT1 CTC ASSEMBLER 13-0CT-81 22322 PAGE 120 CTC UCODE CTCCl SELF TEST

2647 oSohessdRsenbibbd ittt RL RN SR AR ER0EROER RSBS00S0 RAONELCRAGEREORERS

P

Ly

L I

» ® © O © ®© W

2648 % THIS ROUTINE WRITES THE PATTERN THAT I STORE IN RO TO Rl..RF, : »

2649 SE22000g00e 00 R0 SO RSoRRnSRhESSORSRREEEONEIOGEREREIRRSERAERURARROSEE LSRRG ASEE

2650

2651  PATTERN PASS.A R1 R2 8 R2=R1
536 0000082C45372 2652 NEXT

2653

2654 PASS.A R2 R3 8 R3=R2
537 00000C4C45382 2655 NEXT

2656 ’ , :

’ 2657 PASS.A R3 R4 8 " R4=R3

538 0000106C45392 2658 NEXTY

2659

2660 PASS.A R4 RS B R5=R4
539 0000148C453A2 2661 NEXT

2662

2663 PASS.A RS R6 8 R6=RS
53A 00001BAC45382 2664 NEXT

2665

2666 PASS.A R6 R7 B R7=R6
538 00001CCC453C2 2667 NEXT

2668

2669 PASS.A R7?7 RS B R8=R7
53C 000020EC453D2 2670 NEXT

2671

2672 PASS.A RS R9 B RO=RB
530 0000250C453E2 2673 NEXT

2674

2675 PASS.A R9 RA ] RA=R9
S3E 0000292C453F2 2676 NEXT

2677

2678 PASS.A RA ’B B RB=RA
53F 00002D4C45402 2679 NEXT

2680

26081 PASS.A RB RC B RC=RB
540 0000316C45412 2682 NEXT

2683 .

2684 PASS.A RC RD B RD=RC
541 0000358C45422 2685 NEXT

2686

2687 PASS.A RD RE B RE=RD
542 000039AC45432 2688 NEXT

2689

2690 PASS.A RE RF 8 RF=RE
543 00003DCC45442 2691 NEXT

2692

2693 PASS.A RF Q Q=RF
544 00000LE04000A 2694 RETURNC
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8T1

545

546

547

548

549

54A

548

54C

540

S4E

54F

550

551

552

553

554

555

556

CTL/\%SEMBLER

-

00380807159F8
00380C0O7159F8
00381007159FB
00381407159FB
00381807159FB
00381C07159F8
00382007159F8
00382407159F8
00382807159F8
00382C07159F8
00383007159FB
00383407159FB
00383807159F8
00383CO7159FB
00180007059F8
003900048004
0000000625562

00000006259F8B

13-0CT-81

2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709

2710

2711
2712
2713
2714
2715
2716
2717
2718
2719
2720
2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
274%4
2745
2746
2747
2748
2749
2750
2751
2752

22322

PAGE 121

~

CTC UCODE CTCC1

SELF TEST

AP URS AR b SRR BARSEORRE AN RRL SR AR SRS RSB O LR R R R R RE SRR RRAR AT R AR LB RSN AR RS ON D4

& THIS ROUTINE WILL COMPARE THE CONTENTS OF R1 TD RF TO A REFERENCE IN RO *
AU 0R IR ARCRG ST RRRARRSSGAPRGR AR RSHRRSRDENRERREHGAR SRS THNRRERERAR RS R A G RGNS

CHKPATTERN

AJXOR B
JHPOPC

A.XOR,.B
JuPaPC

A+XOR.B
JMPOPC

AJXORWB
JupaPC

AXOR.B
JHPOPC

A.XOR.B
JMPOPC

A.XOR.B
JMPOPC

A.XOR.B
JHPOPC

A.XOR,.B
JHMPOPC

AJXOR.B
JMPOPC

A.XOR.B
JHMPOPC

AJXOR.8B
JMPOPC

A.XOR.8
JMPOPC

A.XDR.8
JNPOPC

AJXOR.Q
JMPOPC

INC.A
RETURNC

NOP
NEXT

NOP
JHPOPC

RO R2
UPTESTERROR

RO R3
UPTESTERROR

RO R4
UPTESTERROR

RO RS
UPTESTERROR

RO R6
UPTESTERROR

RO R7 .
UPTESTERROR

RO R8
UPTESTERROR

RO R9
UPTESTERROR

RO RA
UPTESTERROR

RO R8
UPTESTERROR

RO RC
UPTESTERROR

RO RD
UPTESTERROR

RO RE
UPTESTERROR

RO RF
UPTESTERROR

RO
UPTESTERROR

RO RO

UPTESTERROR

NZERO

‘NZEROD

NZERO
NZERO
NZERO
NZERD
NZERO
NZERO
NZERO
NZERO
NZERD
NZERD
NZERO
NZERO
ZERD
8

NCARRY

ALWAYS

COMPARE RZ WITH RO

G0 REPORT ERROR IF FAILED
NOW COMPARE R3 WITH RO

NOW COMPARE R4 WITH RO

NOW COMPARE RS WITH RO

NOW COMPARE R6 WITH RO
COMPARE R? WITH RO
COMPARE R8 WITH RO

COMPARE R9 WITH RO
COMPARE RA WITH RO

COMPARE RB WITH RO

COMPARE RC WITH RO
COMPARE RD WITH RO
COMPARE RE WITH RO
COMPARE RF WITH RO

COMPARE Q WITH RO
INCREMENT THE TEST PATTERN
THE CONTENTS OF ALL THE REGISTERS CHECKED OUT

HAIT FOR CONDITION BIT TO BE TRUE

AND RECORD LAST TEST FAILED
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BTL

557

558

559

55A

558

55C

550

55E

55F

560

561

562

563

564

565

566

567

CTC ASSEMBLER

3FC0028C75582
3F80068C75592
3F400A8C755A2
3FO000EBC75582
3ECO012B8L755C2
3E80168C75502
3E40LABC755€E2
3EO00LEBC755F2
3DC0228C75602
3D80268C75612
3D402A8C 75622
3ID002EBC 75632

3CC0328C75642

3C80368C75652

3C403A8C75662
3CO003EBCT75672

2940028075682

J

13-0C7-81 22322

2754
2755
2756
27157
2758
2759
2760
2761
2762
2763
2764
2765
2766

‘2767

2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790

2791.

2792

2793

2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807

ADDRESSTEST

PAGE 122

PASS,.S
NEXT

PASS .S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

CTC UCODE CTCC1

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

LIT

RO

R1

R2

R3

R4

RS

R6

R7

R9

RA

RB

RC

RD

" RE

RF

AFF

fiFE

#FD

#FC

#FB

fFA

RE9

#F8

8F7

#F6

*FS

Fa

*F3

fF2

#F1

8FO

#AS

SELF TEST

T Y Y L P T I Ll raryeryy

% THIS TEST IS A COMPLIMENT ADDRESS TEST ON THE 2901 REGISTERS *
AebS Rk eSS a0 kR ERRRRRR RN SR RREERLS SRR RERRERONRRER RIS LRRNCEQR R R RR el E

BEGIN BY WRITING THE COMPLIMENT
OF EACH REGISTER'S ADDRESS INTO IT
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BTI

568

569

56A

568

56C

560

56E

56F

570

571

572

573

574

575

576

577

578

579

CT!jiSEHBLER

0018028755692
3FFB8028755343
3FBB068755343
3F780A8755343
3F3B80E8755343
3EFB8128755343
3EBB168755343
3E781A8755343
3E381E8755343
30F8228755343
3088268755343
3078248755343
3D382E6755343
3CF8326755343
3088368755343
3C783A8755343
3C383E8755343

2978028765343

13-0CT-81 22322

2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844

2845 -

2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865

PAGE 123

CTC UCODE CTCCL

SELF TEST

LGSR RR SRR BERNRNRERFFERDE S RN AR KR KB REFER R R AR A RR RS RS SRS MRS E SRS RS SR o e bR
* NOW TO READ ALL THOSE REGISTERS BACK AND SEE 1F THEY HWORK %
SERGhRRREE NG ER AR AR LS RIS RO EEESI LRSI ESRRES ARV ARG ER SRR ER 4 QA BE SR EIFRNE

S.XOR.A
NEXT

SeXOR.A
JMPC

S.XOR.A
JMPC

S<XOR.A
JHPC

S<XOR.A
JMPC

S.X0R.A
JMPC

S.XOR.A
JNPC

S«XO0R.A
JHPC

S«XOR.A
JHMPC

SeXOR.A
JHPC

S.XO0R.A
JMPC

SeXOR.A
JMPC

S«XO0RWA
JMPC

S«XO0R.A
JMPC

SeXOR.A
JMPC

S<XO0R.A
JMPC

S«XOR.A
JMpc

S«.XOR.Q
JMPC

LIT RO

LIT . RO

ADRESERROR

LIT R1l
ADRESERROR

LIT R2
ADRESERROR

LIT R3
ADRESERROR

LIT R4

. ADRESERROR

LIT R5
ADRESERROR

LIT R6
ADRESERROR

LIT R?7
ADRESERROR

LIT RS
ADRESERROR

LIT R9
ADRESERROR

LIT RA
ADRESERROR

LIT RB
ADRESERROR

LIT  RC
ADRESERROR

LIT RD
ADRESERROR

LIT RE
ADRESERROR

LIT RF
ADRESERROR

LIT
ADRESERROR

#00
ZERD

#FF
NZERO

#FE
NZERD

#FD
NZERO

AFC
NZERO

#FB
NZERO

fFA
NZERD

’F9
NZERO

fF8
NZERD

#F7
NZEROD

fF6
NZERD

#F5
NZERD

#F4
NZERO

#F3
NZERD

BF2
NZEROD

#Fl
NZERO

#F0
NZERD

8AS
NZERO

FIRST TEST THAT AN ERROR CAN BE DETECTED

AND NOW TEST THAT ALL REGISTERS ARE RIGHT
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vy

A4

BTI

STA

578

57C

570

STE

57F

580

581

582

CTC ASSEMBLER

LFFB026807D343

00003C0C259F3

20383E8755702

00000006259F3

0040068C757F2

1FC0028075802

0019002000812

20780287659F3

0000028C759F3

13-0CT-81 22322

2867

- 2868

2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2680
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2894
2895
2896
2897
2898
2899
2900
2901

PAGE 124

CTC UCDDE CTCCl

SELF TEST

080G eSS0 000 RSN ENE RS R UL RRSRERRER QAN OHSLSEBESRGE RN SR R0 AR ROREEEE KGO0 ES

¥ FOLLOWING CHECK THE SIGNy CARRY OUT, AND OVERFLOW BITS
FEERGERGEESEATHREAG AR CERERRBRERREEALHTRNCOSIR SR RESREE R R R ROAR LSS LSRR SRR RR0EE

OVTEST

INC,S
JMPC

LIT
ADRESERROR

Q A7F
NOVFLOW

*

SET THE OVERFLOW CONDITION BIT

ARRGRRREEERSREEEERRGAR R S AR AR SR AR CARERERIREEERERE RO B EE A SRR RESERE OO IRARREE R

¥ FOLLOWING IS A SERIES OF TEST TO

* THE 2901°'S.

CHECK THE INPUT LINES(IO-18) OF

*
*

LRSI EERRORRREREAER RN RS R RRRACART AR RS ROR PO ARNBSE A SR RERERREELRNEUETELER RS 4A

OPTEST2

PASS.0Q
JMPC

S.XOR.A
NEXT

NOP
JMPC

PASS.S
NEXT

PASS.S
NEXT

A.ADl.0Q
NEXT

S<.X0R.0Q
JHPC

PASS.S
JHPC

‘ RF
UPTESTERROR
LIT RF
UPTESTERROR
LIT R1
LIT
R1
LIT
UPTESTERROR
LIT RO

UPTESTERROR

B
LLD]
NZERD
B 01
Q #7F
Q
CARRY
#81
NZERO

B %00

PASS Q@ TEST

RF SHOULD CONTAIN #80

A.ADD1.Q TEST

Q=#47F

CARRY SHOULD B8E CLEAR

PASSED FROM @

COMPARE RESULT WITH EXPECTED VALUE
REPORT ERROR IF TEST FAILED ’

RO=00

REPORT ERROR IF TEST FAILED

OOOOOOOOOOOQOOOOOOC0.0
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D

-

8Tl

583

584

585

586

587

588

589

584

5388

58C

58D

58€E

58F

o
CTLESEHBLER

0040068C75842
00800A8C75852
29400EBC75862
1680128C75872
3F80168C75882
3FCO3E8C75892
00393C2C158A2
00000040459F3
00000020858C2
0038000705802
12802A8C759F3
00000C80958F2

0038014705902

13-0CT-81

2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946

22322

PAGE 125

CTC UCODDE CTCCl

SELF TEST

YRR RSN RS R ER S AE RO SRR AR SRRk kR ERE S SRS RS ERRE S0 SRRk E R bR bR bk 4L RRRRIEER

L FROM NOW ON»
* 00,014024A595A+FE AND FF.
* RESULTS.

THE CONTENTS OF ROsR1sR29R39R4sR5,AND RF WILL CONTAIN *
THESE REGISTERS WILL BE USED AS DATA AND TEST *

*

L T e T P T T e T T Y ey 2

OPTEST4

QPTESTS

SUBTESTS

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

PASS.S
NEXT

A.ADD.B
NEXT

PASS.A
JMPC

Q.SBl.A
NEXT

A.XOR.0Q
NEXT

PASS.S
JMPC

B8.581.A
NEXT

A+XOR.Q
NEXT

LIT Rl
LIT  R2
LIT  R3
LIT R4
LIT RS
LIT  RF
R1 RF
R2
UPTESTERROR
RL

RO

LIT  RA
UPTESTERROR
R4 R3
RA

. Q

8 s01
B %02
B #AS
B #5A
B #FE
B AFF
B

NCARRY

Q

NZERO

B #4A
Q

NZERO

R1=01

R2=02

A.ADD.B TEST
CARRY SHOULD BE SET

Q.SBl.A TEST

2-1~-1

STORE RESULT IN RA

COMPARE Q WITH EXPECTED RESULT
RA=¥#4A=EXPECTED RESULT

REPORT ERROR

A5-5A-1
STORE RESULT IN @

COMPARE RESULT

@ 9O 9O 9O 9O 9 9O @ o 9
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h

vy

LY 4

aTl

590

591

592

593

594

595

596

597

598

599

59A

598

59¢

590

59€

59F

5A0

CTC ASSEMBLER

00000060459F3
00002C8E05922
00382DEF15932
00000020459F3
0038004105952
00382808459F3
00382807159F3
2AB02ABC759F3
1540028075992
15402E8C759A2
0000317045982
00380147059C2
00383147159F3
00000006259F3

0000000625A12

0080068C75A02

04405€244000A

J

13-0CT-81 22322

2948
2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985

12986

2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999

OPTESTG

OPTEST?
OPTESTS

SUBTESTS

OPTESTY

UPTESTERRDR

PAGE 126 .

PASS.A
JMPC

A.AND.Q
NEXT

A.XOR.B
NEXT

PASS.A
JMPC

A.5Bl1.0
NEXT

PASS.A
JMPC

A.XOR.B
JMPC

PASS.S
JMPC

PASS.S
NEXT

PASS.S
NEXT

PASS.A
NEXT

AJXOR.O
NEXT

A+XOR.B
JMPC

NOP
JMPC

NOP
JMPU
PASS.S
NEXT

PASS.A
RETURNC

R3
UPTESTERROR
R4 RB
RF RB
R1
UPTESTERROR
R2

RO RA
UPTESTERROR
RO RA
UPTESTERROR
LIT  RA
UPTESTERROR
LIT

LIT  RB
RB RC
RA

RA . RC
UPTESTERROR
UPTESTERROR
RAMTEST

LIT Rl
R1 RAN

CTC UCODE CTCCi

NZERD

NZERO
8 RAA

Q 855

8 #55

BRAR

NZEROD

NZERO

B %02

103

SELF TEST

A.AND.Q

TEST

RB=RESULT

R4=5A
COMPARE

Q=R1=)

RESULT

A.581.0 TEST

REPORT ERROR

02-01-1

BeA TEST RA=0
REPORT ERROR

COMPARE ROsRA
REPDRT ERROR

RA=#AA

Q=55

RB=#55

Q=RC=#AA

COMPARE AsB
REPORT ERROR IF Q<> RA

GO DN TO

RAMTEST

STORE ERROR BIT IN'R1

STORE ERROR BIT IN RAM'S 103

RETURN BACK TO THE CODE

© O O O © © 0 @ O 9 O 9 9 0 © 9 o2 o o ® O o



N

®

*J2

o
.

8Tl

5A1

5A2

543

5A4

5A5

5A6

S5A7

5A8

5A9

CTC ASSEMBLER

3FC0028C75422

0040068C75AA1

0000028C75A42

3FC0068C75AA1

0040028C75462

0000068C75AA1

0000028C75A82

0000068C75AAL

0000000625882

13-0CT-81 223222

3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031

PAGE 127

M

CTC UCDDE CTCCl

SELF TEST

(06N kE SRR DA RCRL D RO RO QRS R R QR SASAER O AR ES R ATSBEEIF N5 R QRG2S NG EVALH0NE

% HERE WE DO AN ADDRESS TESTy COMPLIMENT ADDRESS TEST, ONES AND FINALLY - *
* ZERQES TEST DN THE RAH

00 e R0 PR SRR RRRRK AR RSN RE SR AR EEBEE RN LR RAESRRDENERRESR MR ARk hERE R EGS kS

RAMTEST

ADDRS.TEST

NADORS.TEST

ONES

ZERDES

PASS.S
NEXT

PASS.S
CALLC

PASS.S
NEXT

PASS.S
CALLC

PASS.S
NEXT

PASS.S
CALLC

PASS.S
NEXT

PASS.S
CALLC

NOP
JMPU

LIT RO
LIT Rl
CHECKJRAM
LIT RO
LIT Rl
CHECK.RAM
LIT RO
LIT  RL
CHECK.RAM
LIT RO
LIT Rl
CHECK. RAM
TESTS

WEF.
“ro1

#00

¥FF

70l

200

200

#00

. *

LOAD STARTING PATTERN

LOAD DECREMENTER FOR ADDRESS TEST
GO TEST THE RAM

LOAD STARTING PATTERN FOR COMPLIMENT ADDRESS TEST
LOAD DECREMENTER

GO TEST THE RAM

LOAD STARTING PATTERN INTO RO

LOAD DECREMENTER

GO TEST THE RAM

LOAD STARTING PATTERN INTO RO

LOAD DECREMENTER

GD TEST THE RAM

THIS TEST IS FINISHED
GO DO THE NEXT TEST

O O 9O @ @ 9 9 9 9 O e o o
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2 2 2

w + ]

b

BTI

SAA

5A8

5AC

5AD

5AE

5AF

580

5B1

582

583

584

585

5B6

587

588

589

5BA

CTC ASSEMBLER

00C05A8C75AB2
3FCO4EBC75AC2
0000080C45AD2
00000C0445AE2
00194C6CC5AF2
0000002C9DAD3
001958CCC5B12
0000002C9DAD3
00C05A8C75832
3FCO4EBC?75842
0000004C45B52
003882A755B62
00194C6CC5CO0B
0000002C9DB53
001958CCC5B§2
0000002C9D8B53

04405CE490004A

J

13-0CT-81 22222 PAGE 128 CTC UCODE CTCCl SELF TEST

3033 SRS FAkER0E b e RGO ER O RREREEIRNR 0NN RSO NAREAARRRHNEC AN O SAROLGEERLREHSOREELND
3034 # HERE®S THE CODE TO DO THE WRITES AND READS AND CHECKS OF WHAT'S IN THE RAM. *
3035 # RO IS THE STARTING PATTERNs R1 IS5 WHAT TO SUBTRACT FROM THAT PATTERN FOR ¢
3036 * EACH NEXT RAM ADDRESS TO WRITE/READ. *
3037 SRt dd bRt SRR AR AR RN ER AL RRAEEERREERRRO RN KRR RARRRERRGLRLRREAENEES
3038 :
3039  CHECK.RAM PASS.S LIT SADRH B8 #03 .
3040 WRITE «RAM NEXT

‘'LOAD PAGE 3 INTO RAM POINTER

3041

3042 PASS.S LIT SADRL B . #FF POINT TO END OF PAGE 3

3043 NEXT

3044 : :

3045 PASS.A RO R2 -~ B COPY STARTING PATTERN IN R2

3046 NEXT

3047

3048 LOOP.W PASS.A RO SCR WRITE INTD RAM

3049 NEXT

3050 :

3051 DEC.A R3 SADRL B DECREMENT POINTER INTO RAM

3052 NEXT NBORROW

3053 :

3054 B.SUB.A R1 RO 8 CHANGE PATTERN TO WRITE INTO RAM
3055 JMPC LOOP.W .

3056

3057 DEC.A R6 SADRH B DECREMENT PAGE POINTER INTD RAM
3058 NEXT NBORROW

3059 ,

3060 B.5UB.A R1 RO B CHANGE PATTERN TO WRITE INTO RAM AGAIN
3061 JMPC LOOP .H ~
3062

3063 READ.RAM PASS.S LIT SADRH 8 %03 POINT TO PAGE 3 IN RAM AGAIN
3064 NEXT

3065

3066 PASS.S LIT SADRL B SFF POINT TO THE END OF PAGE 3

3067 NEXT ‘

3068

3069 PASS.A  R2 RO 8 RESTORE STARTING PATTERN

3070 NEXT , :

3071 :

3072  LOOP,R SeXOR.A SCR RO COMPARE RAM TO PATTERN

3073 NEXT NZERO :

3074

3075 DEC.A R3 SADRL B DECREMENT POINTER INTO RAM

3076 JMPOPC  RAMTESTERROR NBORROW

3077 ‘ . :

3078 BeSUB.A R1 RO B CHANGE PATTERN TO EXPECT TO READ FROM RAM
3079 JMPC LOOP.R :
3080

3081 . DEC.A R6 SADRH B DECREMENT RAM'S PAGE POINTER
3082 NEXT NBORROW

3083 :

3084 BaSUB.A R1 RO B CHANGE PATTERN AGAIN

3085 JMPC LOOP.R

3086

3087 BeSBle.A R7 RAM 103 FLAG ALL ERRORS IN ID3 AGAIN
3088 RETURNC TEST DONE AND PASSED
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2 2 0O 92

"2

~

8TI CTuL ESSENBLER

5BB 0440028C758C2
58C 3BCO3EBC758D2
580 02205DE445BE2
5BE 021802A455BF2

5BF 0000040E25C23

5C0 0100068C75C12

5C1 04405C244000A

13-0CT-81 22322

3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116

PAGE 129

)

CTC UCODE CTCCL

SELF TEST

ERRLkRRRERE RN SR 00NN KR ARARIPAQ LA R ROER LR XM QAP RAEH A BTSN RRPHGASERENEOIE RO SN 0N
# THIS NEXT TEST WILL CHECK OUT THE WORST CASE TIMING PATH BETWEEN THE 2901 *

* AND THE RAMNM,

& 0UT.

THE RAM'S CONTENTS WILL BE ADDED TO THE 2901 TO PRODUCE A CARRY &

*

CERRRARORLE SRR EDREXBMNNR R ERERSERAGPEERBE SRR ERLREP AR RXRERP RS RIS RER 0B ShEE

TESTS

RAMNTESTERROR

PASS.S
NEXT

PASS.S
NEXT

PASS.A

NEXT

SeADD.A
NEXT

ZERQO
JMPC
PASS.S
NEXT

PASS.A
RETURNC

LIT RO
LIT RF
RF RAM
RAM RO
R1
CHECKRTC
LIT R1
R1 RAM

B fl1

8 #EF -

. ro08

NEVER
#08

ZERO

8

B 204
ID3

"SET ROsll

RF = RAM PATTERN = ¥EF
WRITE #EF INTO RAM 8308
CONDITION BIT IS FALSE

ADD RAN'S #308 TO RO IN 2901

ZERO COUNT IN R1 FOR NEXT TEST
PASSED THIS TEST

STORE ERROR BIT IN R1

PASS THE ERROR IN RAM*S 1D3
RETURN TO MAIN PROGRAM

O O 9O 9O 9 9 9 9 0 > e o o
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BTI

5Ce2

5C3

5C4

5C5

5C6

5C7

5C8

5C9

5CA

5C8

5CC

5CD

5CE

SCF

5D0

501

CTC ASSEMBLER

0000026625C32
0121628625C33
0000026625C52
0021042C4DC62
0000000625C53
2038068755C82
2100628625003
0000026625CA2
0021040E25CA3
0000026625CC2
0021042C4DCD2
0000000625CC3
1918068755CF2
0000040E25D23
0800068C75D12

04405C244000A

)

13-0CT-~-81 22222

3118

3119

3120

3121

3122

3123

3124

3125
3126

3127
3128

3129

3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168

PAGE 130

CTC UCODE cTcCC1

THIS SECTION OF CODE CHECKS OUT RTC

CHECKRTC

INCCOUNT

INCREMENTCT2

RTCERROR

NEXT

JnePC

NEXT

INC.A
NEXT

NOP
JHPC

S.XOR.A
NEXT

JHPC

NEXT
ZEROD
JMPC
NEXT

INC.A
NEXT

NOP
Jmuec

SXOR.A
NEXT

ZERD
JMPC

PASS.S
NEXT

PASS.A
RETURNC

CLRTC

LIT DRSEL
L]

CLRTC

'

R1 R1
INCCOUNT
LIT R1
LIT DRSEL
RTCERROR
CLRTC
R1
CLRTC
R1 Rl
INCREMENTCT2
LIT R1
R1 .
CHECKHDR

LIT R1

R1 RAM

#04
NRTC

NRTC

#80
NZERO

£84

NRTC

NRTC

464
ZERO

8 R20

ID3

SELF TEST

SERRBUBRL A0 EBUR OB UK RREORICR R RO TERPRIBUORERRERSORRE SN R AL 20000 ERONEE

*

oS a Rt b0b bt s ARt RS RR LR SR RANNE B BEREERROE QRGOSR QEIIRIROOL MR NSRRGSR QX R AR KD

CLEAR RTC

CLEAR RTC

INCREMENT COUNTER

WAIT FOR RTC

COMPARE COUNTER TO WHAT IT SHOULD BE
SELECT GCR RECORDING MODE

CLEAR RTC

ZERO -OUT THE COUNTER

WAIT FOR RTC

CLEAR RTC

INCREMENT COUNTER

DID RTC COME UP AT THE RIGHT TIME? "
ZERD OUT COUNTER
STORE ERROR BIT IN R1

PASS ERROR IN RANM'S ID3

C O O @ © ¢ & 9O 9 0 9 9 O @ o @ o o 9 o
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BTI

5D2

503

504

505

5D6

507

508

509

50A

508

50C

500D

S5DE

5DF

CTL ASSEMBLER

0400728625032
0025728625042
0025000625043
0000680625062
0025042C4DD72
0000000625063
1938068755092
0000040E25DE3
0023042C4DDB2
0000000625DA2
1808068755002
0000040E25E03
1000068C75DF2

04405C244000A

13-0CT7-81

3170
3171
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3i82
3183
3184
i85
3186
3187
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214

22222

PAGE 131

CTC UCODE CTCC1

SELF TEST

EES AR e RR SRS RRR O R SREDHGRAIADAERSERRG SRR R RS ER kSR RGN OSSR L oSSR b
* THIS CODE CHECKS OUT THE WDR CIRCUITS.
KRR RPRERITLF QRO E AU R BRGNP EANP X PGSR USRS O AR GBS SRR RARUCRBER O SRR R AR LS LS

CHECKWDR

INCWDRCOUNT

WDLCOUNT

WDRERROR

NEXT

NEXT
NoP

JMPC
NEXT

INC.A
NEXT

NOP
JMPC

SeXOR.A
NEXT

ZERO
JMPC

INC.A
NEXT

NaP
JMPC

S<XOR.A
NEXT

ZERO
JNPC

PASS.S
NEXT

PASS.A
RETURNC

LIT WRCON

LIT HWRCON
“

HDATA
R1 R1 -
INCWDRCOUNT
LIT R1

R1
WORERROR
R1 R1
WOLCOUNT
LIT R1l -

R1
CHECKREAD
LIT R1
R1 RAM

#10

#30
NWOR

NWOR

NWOR

r64
NZERO

NWDL

f63
ZERD

8 #40

103

L]
INITITALIZE WOR, WODL

DEASSERT WINIT
WAIT FOR WOR TO COME UP

WAIT FOR WOR TO COME uP

CLEAR WOR

INCREMENT WRD COUNTER

DID WOR COME UP IN TIME
ZERO OUT RL3COUNTER

INCREMENT COUNTER

ZERD OUT R1 FOR NEXT TEST
WDL CAME UP AT RIGHT TINE

STORE ERROR BIT INR1

PASS THE ERROR IN RAM'S 1D3
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8TI

SEQ

S5ELl

S5E2

5E3

5E4

5E5

SE6

SE?

5E8

CTC ASSEMBLER

00006€E8625E12

003806E755E22

0004000625E73

0006000625E73

001E0Q00625E73

003F000625E73

04405C062000A

2000068C75€E82

04405C244000A

13-0CT-81 22322  PAGE 132 CTC UCODE CTCCL . " SELF TEST
3216 #5000 d gt kRt bRt ikt 00000 a0 0RR QK00 RO RARGRORLRSARORARNRONSRNnLESSkel
3217 ¢ THIS CODE CHECKS OUT THE READ STATUS REGISTER AND READ CIRCUIT CONDTION #
3218 # BITS. M
3219 20030 ¢000404d 00 RSRGeBREERSR02E00RRRASRENCOEOARAANESASLOROEOCRRERpRGRbb bk SShih
3220 :

3221  CHECKREAD LIT RDCON #00 SET RINITsIDLE,CRINIT ACTIVE
3222 NEXT

3223 oo \

3224 S.XOR.A RDSTS RI : RDSTS SHOULD ALL BE LOW
3225 NEXT NZERO '

3226

3227 NOP

3228 JNPC READERROR RDR

3229

3230 NOP

3231 JHPC READERROR ROL RDR SHOULD BE CLEAR

3232

3233 NOP

3234 JMPC READERROR CRCERR RDL SHOULD BE CLEAR

3235 ,

3236 NOP

3237 JNPC READERROR NRDDX CRCERR SHOULD BE CLEAR

3238

3239 ZERD : RAM 103 CLEAR THE ERROR REGISTER
3240 RETURNC : PASSED THE SELF TEST GO BACK TO MAIN CODE
3241

3242 READERROR PASS.S LIT Rl B #80 STORE ERROR BIT IN-R1

3243 NEXT

3244

3245 PASS.A Rl RAN 103 STORE ERROR BIT IN RAM

3246 RETURNC

3247

3248 .

3249

3250 50400t s 0ROt RaRShohERR0RbbRRARRRRNRGAERRERRHINROEOERERRRENARSAORRORESERRROR
3251 ¢ THAT'S THE END OF SELF TEST. ALL THAT'S LEFT IS TO TAKE THE LAST LOCATION *
3252 ¢ IN THIS CODE (R7FF) WHICH IS WHERE IT WAKES UP AFTER POWER ON AND TELL IT *
3253 ¢ 7O GO TO A 100 MILLI-SECOND WAIT ROUTINE FOR POWER TO SETTLE BEFORE RESETING  *
3254 ¢ THE 2910 SEQUENCER AND BEGINNING TO EXECUTE THE MICRO-CODE. *
3255 22¢00R0a00e0sthdRkgRARO0RhEReeRR o bAOkERRSRRRSPRRAARCRRR RS0 R RUERRRIRO ORGSR EEES R
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P IS NS NS

=

BTI

7F4
7F5

7F6

7F7

7F8

7F9

7FA

7F8

7FC

7FD

7FE

7FF

~C'l?)‘i‘.il!"lBLER

07F4

0000000627F52
0000000627F62

0000000627F72

0240028C77F82

3120068C77F92

0000026627FE3

0021000627FA3

0039042CC7FC2

0039000CC7F93

0020000C4FF92

0000000620000

0000000627F42

13-0CT-81 22:22 PAGE 133

3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3309

NO LINES WITH ERRORS

B

CTC UCODE CTCCl

WALIT 100 MILLI-SECONDS

t;#######t######6########4##t#####t##t########t####¢0#$tt*#t#######O#########OO###
* AFTER.POAER UP AT #7FF, WAIT 100ms FOR POWER TO SETTLE AND POSSIBLE b

* ABORTED TAPE MOTION TO STOP.

THEN RESET THE STACK AND BEGIN CODE *

A0S eb SRt dd0Rt R bt RRR ARG RO RN SRR ROLREUREIRRESNRRELRLLOREGORGLELAOSNSOS kb S

ORG

NOP
NEXT
NOP
NEXT
NOP
NEXT

PASS.S
NEXT

PASS.S
NEXT

RESETRTC
JMPC

NOP
JMPC

DEC.A
NEXT

DEC.A
JNPC

INC.A
JMPU

RE3ET.2910 NOP
RESETU

#TF4
LIT RO
LIT Rl
CLRTC
RESET.2910
&

R1 R1
RO RO
RESETRTC
RO RO
RESETRTC

. % THE END OF THIS RQUTINE MUST FALL AT ADDRESS #7FF

B #09

8 #C4
NEVER

NRTC

8
BORROW
8
BORROW

8
NEVER

-WAIT FOR POWER TO SETTLE

LOAD MS iOOms COUNT

LOAD LS 100ms COUNT

CLEAR RTC {(Real Time Clock tlcker!‘

WALT FOR RTC

DECREMENT THE LS COUNT

DECREMENT THE MS COUNT

UNDO DECREMENT ABOVE SINCE WE DIDN;T HAVE TO BORROH

100ms HAS PASSED SO DD A RESET

* HERE'S WHERE THE CTC WAKES UP AFTER TURNING POWER ON SO GO WAIT 100ms FOR POWER TO SETTLE

NOP
JMPU

* THAT'S ALL FOLKS !

END

#IF4
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BTI CTC ASSEMBLER

AC.ERASE
ACK
ADDRESSTEST
ADDRSCTEST
ADRESERROR

AFTER.LP
BAD.BC
BAD. ID
BAD.SYNCZ
BADLOAD
BADSTORE
BC.CRAMM
BC.EQs a0
BC.EQ.0
BC.EQ.1
BC.GT.1
BCoNE«O
BEFORE.LP
BEGIN.WRITE
BEGINSEND
BLK . ENDED
BLK. NUMBER
BLOCK+IDeA
BLOCK. ID.B
BLOCK.ID.C
BLOCK.ID.D
BLOCK « NUN
BLOCK,NUM.B
BLOCK.NUM.C
BLOCKLOOP
BORROW
BYTE.CNT
BYTECOHMING
BYTETAKEN
CBC.EQ.0
CHECK «RAMN
CHECKREAD
CHECKRTC
CHECKWDR
CHEK.PPU
CHEKDRIVES

CHEKEM.ALL
CHK«BLKNUM
CHK.CRC. A
CHK.CRC.B
CHK<DCRCA
CHK.DCRCB
CHK.T.SZ
CHK.WCCRCA
CHK.HCCRCB
CHKOFFLINEL
CHKOFFLINE2

CHKPATTFRN
CLR.RA'_J?

02C1
000E
0557
05A1
0534

00FD
03E8
0478
0474
0063
009C
03AF
0494
0352
0499
0498
0334
00FF
o288
019A
0453
0058
02D4
02E3
02FF
0316
0410
02E5
0301
02DE
04C9
0205
0055
019E
0154
05AA
05E0
05C2
0502
003A
0026

0184
03C5
0423
0426
04AC
0481
048C
048F
0495
0288
0240

0545
01CF

13-0CT-81

263
123
2758
3007
2641
2838
2862
1350
1412
2007
1976
848
994
1172
2127
807
2124
2130
700
1356
225
1920
1849
222
337
392
492
579
1579
401
501
374
2319
343
790

1933,

1681
3039
3221
3122
3174
686
620
. 885
2024
1278
1655
1666
2193
2211
2252
2091
2112
2755
2503
1773
2700
2104

02C1
0000
0557
05Al1
0534
0570
0578
00FD
03E8
0478
0474
0063
009C
03AF
049A
0352
0499
0498
0334
00FF
0288
019A
0453
0000
0204
02E3

02FF .

0316
0410
02E5
0301
02DE
04C9
02D5
0055
019k
0154
05AA
05E0
05C2
0502
003A
0026
0078
01B4
03C5
0423
0426
04AC
0481
048C
048F
0495
0288
0240
0172
0545
OLCF

2

S

2322

328
811
2636

2817
2841
2865

1422
2022
1962

958

2122
701

2116

695
1347
1001
1943
1682
1281

1556
362

782

1625
3010
3208
3107
3162

664

607
1856

623
1229
1610
1656
2171
2194
2244
2067
2092
1147
1390

2630
2107

PAGE 134
0202 649
0059 2000
0533
0569 2820
0571 2844
0579 2872
Q3EA 1425
047D 2031
046F 1965
0091 96l
0498
0334
0496 2119
0332
00FC
0381
01A1l 1946
0428
03C6 1284
0409
0208 465
0052
0145
05A2 3016
0500
05BF
05CF
0032 679
0025 650
018A 1877
0027 1829
0388
0417
0423
04A6
04AC
0489
0489
048F
03A7
0108 1413
0531
0100

CTC UCODE CTCCl
0328
0180
056A 2823 0568
0572 2847 0573
057A
03EB
0480 2043 0484.
0470
0092 986 0099
0497 2125 0499
0142
03C7 1287 03C8
02F8
05A4 3022 05A6
0037
0030 683 0039
0191 1889 0195
0183
O010E 1442 0116

CROSS REFERENCE

2826 056C
2850 0574

1025 00AA

1582 0411

3028 05A8

730 0046

1471 Ol1lE

2829 0560
2853 0575

1027 00AB

1672 0428

788 0054

1491 0123

2832 056E
2856 0576

1033 O00AE

831 005F

1529 012E

2835 056F
2859 0577

1035 O00AF

849 0063

1686 0156
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871 CT(.’ESEHBLER

CLR.RANM2
CLR.STS
CLR.STS2
CLRBIT.P1
CLRBIT.P3
CNG.15.16
COMMAND

CONTWRT.RPT

CouLD
COULDNT
CRAN.BC
CYCLE.FOR
CYCLE.REV
DATA -
DATA.BLK
OATALCRC
DATA.CRC?
VATA.HERE
DATA.ID
DATAHERE
DATALOOP

DBUSTESERROR

DBUSTEST
DEC.1BYTE
DEC.2BYTES
DEC.3BYTES
DEC.BLKNUM
DECODE. 1D
DESELECT
DESELECTO
UESELECT1
DESELECT2
DESELECT3
DISLINT
DOFETCH
DONE
DONE.L1,IN
DONE.24
DONE.BLKS
DONEJERASE
DONE.RB
DONEC. A
DONECOUNTR
DONECOUNTH
DONESWAP
DONTFETCH
DONTSHAP
DRIVE
DRIVE.DS
DRIVE.DP
DRSTSO
DRSTS1
DRSTS2
DRSTS3
DRV, TRK
EN. INT

01D2
01C5
0lD4
026F
0273
022F
0032
02BE
005¢C
005F
0139
0008
00E9
0410
0438
0350
0353
04D0
0483
034l
02EA
051C

050A
0293
0291
028F
0l4E
0479
002F
000A
0008
000C
000D
0007
02F1
0420
0214
OlFA
0457
00F2
0282
01cC2
005A
0059
0347
02F2
0343
oozc
002E
002D
0000
0001
0002
0003
0031
00D9

13-0CT-81

2110
2083
2120
2647
2659
2437
199
247
821
830
1588
1215
1264
1628
1727
801
813
2348
2039
1127
420
2556
2534
2551
2518
2791
2787
2783
1661
2009
195
145
146
147
148
1191
441
1637
2364
2262
1864
1308
2719
2068
225
224
766
444
754
192
194
193
133
134
135
136
197
1199

0102
01C5
0104
026F
0273
022F
0000
028E
005C
005F
0139
ooDs
00E9
0410
0438
0350
0353
04D0
0483
03A1
02EA
051C
0512
051A
050A
0293
0291
028F
014t
0479
0000
0000
0000
0000
0000
0007
02F1
0420
0214
O1FA
0457
00F 2
0282
01cC2
0000

22: 22

2113
1462
1433

644
1168

702
895

816
1066
1007
1237
1616

776

2016

448
2520
2536

933
980
1648
2001
596
576
581
586
591
1021
411
1626

2251
1856
1335
2705

1615
1732
758
439

561
571
566

2030
606
1023

PAGE 135
0103
0118 1517
0113 1459
002E 647
0005
003D 821
0365 898
005A
ooBB
00A1l
00E2
0419
034A
0478
02F3
0508 2522
0513 2538
036F 2367
0378 1151
014A 1658
0476
0021 660
0019
0018
001D
001F
00AS
02E8 414
041C 1644
01F6
0455
00F38 1344
027D
0142 1433
0167 435
0344 764
02F0
0013 1090
0017 1102
0015 1096
0186
0025 1164
00A9

)

CTC UCODE CcTCClL
012A 1601 013D
011A 1514 0129
002F 902 0078
005C
0366
050C 2524 0500
0514 2540 0515
0406
03A8
014D
0031 954 0090
02E9 436 OZEF
0422
00FB 1370 0103
03EE 1512 0400
02EF
0346
00BF
00C3 1112 00C5
00C1l 2068 01C2
00D 4 1837 0187

CROSS REFERENCE

1728 0165
1726 0164
1192 0007 1859 0188 1886 0194
2526 050E 2528 050F 2530 0510
2542 0516 2544 0517 2546 0518
1146 00OCE 1167 0005 1855 018A
1634 041F
1121 00Cs

2532 0511
2548 0519
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BTI CTC ASSEMBLER

EOR
ERASE.2.LP
ERASE.700FT
ERASE.ALL
ERASE.SOME
ERASED.2LP
ERROR.1
ERROR.10
ERROR.11
ERROR.12
ERROR. 13
ERROR.14
ERROR.15
ERROR.16
ERROR.17
ERROR.2
ERROR.3
ERROR+ 4

ERRDR. 5
ERROR.6
ERROR.7
ERROR. 8
ERRDR.9
ERROR.A
ERROR.B
ERROR.C
ERROR.D
ERROR.E
ERROR.F
ERRORBIT1
ERRORBIT2
ERRORBIT3
ERRORBIT4
ERRORBITS
ERRORS
EVEN,.BLK
EVEN.CBC
EXIT
FAST.FOR
FATAL.E
FATAL.OD
FETCH
FETCH2
FINDGCRSYNC
FINDHEADER
FINISH.ERR
.FINISH.SEL
FINISHLOAD
FM.FOUND
FM.OK
FM.SEARCH
FOR.1
FOR.2
FOR.24.IN
FOR.700FT
FOR.FRAMF

FOR.STD'-JQ

0090
0358
OL1FE
00F1
00F5
0384
04E4
04F3
04F 4
04F5
04F6
04F7
04F8
04F9
04FA
04E5
04E6
04E7

04E8
04E9
04EA
04ES8
04EC
Q4ED
04EE
04EF
04F0
04F1
04F2
0215
021A
0224
0229
0237
0458
0442
0148
04EQ
0008
0449
0447
034D
033E
03F2
03F6
0244
0oCs
0076
047E
0480
0485
028A
0242
01F2
OLFC
031C
0500

13-0CT-81

124

856
2286
1302
1325
1009
2396
2426
2428
2430
2432
2434
2436
2438
2440
2398
2400
2402
1485
2404
2406
2408
2410
2412
2414
2416
2418
2420
2422
2424
2375
2385
2405
2415
2472
1867
1768
1651
2378
1216
1791
1785

784

733
1455
1470
2533
1130

878
2024
2030
2045
2761
2509
2236
2282

612
2474

0000
0358
OlFE
00F1
00FS
0384
04E4
04F3
04F 4
04F5
04F6
04F7
04F8
04F9
04FA
04ES
04E6
04E7
0121
04ES8
04E9
04EA
04EB
04EC
04ED
04EE
04EF
04F0
04F1
04F2
0215
021A

0224 -

0229
0237
0458
0442
0148
04E0
0008
0449
0447
034D
033E
03F2
03F6
024A
oocs
0076
047E
0480
0485
0284
0242
01F2
01FC
031¢
0500

22:22

2677
1338
1303

1297
998
940

1892

1953

1977

1679

1238

1871

1798

2327
995

1045

1219

1511

1713

2312

2270
989

2768

2379

2308

1170

1369

1383

2218

1240

1526

1387

1439

1831

1720
1631
2373
1011
1772
1756

179

728
1853
1456
2516
1119

856

2025

1262
1231

1985

PAGE 136
0277
00F9
00F1
00FO
03680 -
0088
045E 1904
0460 2241
0474 2259
042A .
0388 1267
0459
0448
0zo0cC
009C 1069
0084 1047
00DC 1256
0128 1598
015 -
0207
O01FB
037
026C 1157
04EO
04Ceo 2323
03AE
03DE 2007
03E1l 1395
0483
00E3 1271
012D 1558
0107 1410
0115 1468
0184
0436 1736
0147
04D8
00A3
0443 1775
043E 1759
0348
033C
0454 1859
03F2
0244 2525
00C?7 1128
0070 859
047E
00ES8
00EO
0475 2271

CTC UCODE
0461 1919
0488 2250
048E
03C4 1291
00BC 1589
0085 1049
00E6 1291
013C 1705
034A
04CA 2329
0478
03E4 1413
00E8 1312
0136 1684
010D
011D
043A
0444
043F
0456
0247 2531
00CA
0071 862
04C2

CTCC1

0465
0488

03C9

0139
00B6
00EE
0158

04CC

03ES

00F3
0155

0249

0072

CROSS REFERENCE

1934 0469

1051 00B7
1381 0105 1404 0108 1427 0111

2134 049C

1494 0124 1776 0173 1790 0176

865 0073 868 0074 871 0075

1456 0119

© © O ©C 0 90 & 9 @ 9 O 0 VU VU VU 9 9O O o o o o




BTI CT:?SSEHBLER

FORWARD
FORWRD1
FUNNY. INCH
GAPF INDER
GCR.3IIN
GCR.CRC
GCR.DATA
GCR.FM
GCR.RWID
GCR.SD
GCR.WD
GETLSTBYTE
GETSTRING
GIVEUP

GO0
GOTSTRING
HANDLE. 14
HANDLE.15
HANDLED.14
HANDLED. 15
HEADZLATE
HEAD2S00N
HEADERHERE
HOLDOUT
1.0.ADDR.O
1+0.ADDR.4
1.0.ADDR.B
ID.BAD
ID.HERE
IDO

101

ID2

103

1D4

ID5
IDLELOOP
1pLagp2

IDLOOP3

1DLOOP 4

IDLOOPS

INC.GAPC
INCCOUNT
INCREMENTCT2

0357
0374
0101

. 04C3

007E
02F4
0203
0z2C8
046A
0368
0388
003D
0047
0lA6
0060
004D
0233
022D
0210
021C
0406
0403
0409
0050
02A0
02A4
02A8
03DE
0381
000E
000F
0010
0011

0012
0013
0031
0294

0297

0299

0294A

0403
05C5
05CC

13-0CT-81

844
950
1363
2298
909
452
334
303
1943
908
1027
702
740
1964
125
758
2453
2431
2391
2389
1536
1524
1555
210
121
136
151
1368
1185
150
151
152
153
3167
154
155
660
85
209
94
1007
1315
1465
1641
1950
2076
2215
100
2370
103
335
445
539
622
707
2357
3131
3152

0357
0374
0101
04C3
007E
02F4
0203
0z2Cs
046A
0368
03a8
003D
0047
0146
0000
004D
0233
022D
0210
021C
0406
0403
0409
0000
02A0
02A4
02A8
03DE
0381
0000
0000
0000
0000
0501
0000
0000
0031
0294
0285
0297
0383
03CF
03F5
0421
046C
048C
04B2
0299
0407
029A
0203
02F2
0308
031F
0336
04D3
05C5
05CC

22:22

1407
939
1354
98

430
298

1337

687
718
1912
2681

2392
2390
2463
2447
1501
1498
1480
193
107
215
155
1328
1113
855
517
521
513
3213
523

629
122

869
1131
1352
1483
1662
1968
2082
2238
2302

231
338
453
553
625
737
2352
3135
3155

PAGE 137
010C 1465
0371
O00OFE 1360
0298
02ED
02CA
03D4 1925
003A
0042 724
0197
0278
0210
021C
0236
0232
03FC
03F8
03F8 1531
0283 1473
0298 171
0287
02A9 189
0301 1340
039F
0070
0003
0005
0001 2559
050F 3239
0006
0029 631
0240 125
035E 930
03A2 1144
03D9 1358
03F9 1504
0425 1824
0471 1974
048E 2104
0487 2247
04Ca 2305
0289 264
0204 347
02F 4 459
030E 562
0320 631
033F 788
04D1
05C6
05C0

o11C

0100

0466

0044

0405
03F7
02AC

0281
03D5

051D
05E6

0024
02A1

036E
03A6
0308
03FD
044F
0473
0493
04BA
04C5

02C1
0206
02F6
0311
0322
034E

1523

. 756

1628
180

1349

2615
3245

690
137

936
1154
1364
1516
1877
2004
2107
2262
2320

273
350
478
568
640
802

“

CTC UCODE CTCCl

012C

004C

0410
02AF

0308

052E
05€8

0038
02A4

0370
03A9
03DD
0401
0458
0477
0494
04BF
04C9

02C4
0207
02F8
0313
0325
0350

CROSS REFERENCE

1682 0154

2179
183

1361

2644

152

948
1176
1380
1519
1889
2034
2137
2268
2326

283
356
493
571
656
808

04A9
0280

030C

0535

02A8

0373
0380
03E0
0402
0450
0481
049D
04C1
04CB

02C5
0209
02FF
0314
0329
0352

2182

2998

174

954
1251
1392
1574
1901
2040
2180
2469
2355

304
378
496
574
659
817

04AA

05A0

02AD

0375
03BF
03€3
040F
0460
0483
0449
04FF
04D2

02CB
020F
0300
0315
032A
0354

2205

3087

197

977
1261
1410
1586
1916
2046
2186

2361

307
393
524
601
665

0480

05BA

0282

037A
03C2
03E7
0412
0464
0485
04AB

04D4

02¢C
02E3
0307
0318
0328

3115

203

983
1300
1443
16348
1931
2061
2206

2364

319
396
533
613
683

05C1

0284
037C

03ccC -

03F1

0420

0468
0488

0480 -

04D5

02CF
02E4
0309
031C
0330

O
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BTI CTC ASSEMBLER

INCWDRCOUNT
INDEXLO
INDEXL1
INDEXL2
INDEXL3
INDEXL4
INDEXLS
INDEXSO
INDEXS1
INDEXS2
INDEXS3
INDEXS4
INDEXSS
INDEXS®6
INDEXS?7
INPUTA
INPUTB
INT.COMPLT
INTO.RAM
ITS.A.FM
ITS.DATA
ITSALDAD
ITSASTORE
Lo

L8

LAST
LAST.SBYTE
LASTOVRFLW
LASTSYNC
LATE.ID
LOAD
LOAD.24
LOAD.700
LOG.ERRORL
LOG.ERROR2
LOG.ERRORI
LOG.ERRORS
LOG.ERRORS
LOG.ERRORE
LOG.ERROR7
LOG.ERRORB
LOG.ERRDR9
LOOK.LP
LOOK.SZA

LOOK.SZB
LOOKsSZR
LOOK.SZHW
LOOP.1.IN
LOOP.24 .

LOUP-?U‘vg

0506
0070
0071
0072
0073
0074
0075
0090
0091
0092
0093
0094
0095
0096
0097
02AC
0281
0189
o082
0306
03DB
0060
0079
0080
0081
0082
0083
00B4
0085
0086
0087
0088
0400
04C2
0283
02CE
03A8
0062
OlF4
OLFF
042C
042D
042E
042F
0430
0431
0432
0433
0434
0376
0398

039E
0398
0386
020F
OLF5
0201

13-0CT-81

3186
855
858
861
864
867
a70
954
957
960
963
966
969
972
975
170
188

1852
917

1342

1357
840
896

1036

1038

1040

1042

1044

1046

1048

1050

1052

1512

2270

2726
312

1160
121

2243

2290

1695

1697

1699

1701

1703

1705
1707
1709

1711

961
1100
1090
1109
1083
1021

2345

2247

2296

0506
0070
0071
0072
0073
0074
0075
0090
0091
0092
0093
0094
0095
0096
0097
02AC
0281
0189
0082
03D6
03p8
0060
0079
00BO
0081
0082
0083
00B4
0085
0086
0087
oopa
0400
04C2
0283
02CE
03A8
0000
OlF4
O1FF
042C
0420
042E
042F
0430
0431
0432
0433
0434
0376
0398
039A
039€
0398
0386
020F
01F5
0201

22222

3190
846

943

128
158
1840
912

1334
azs
825
992

1507
2265
1868

310
1137

714
2237
2283
1486
1543
1559
1571
1583
1613
1659
1670
1673

951

892
1141
1128

945

995
1364
2260
1351

PAGE 138

0507
0062

008C

02A2
02AA
oL88
007F

0303
005€
0050
0098

03FE
04CO
0458
02CD
03A4
0041
O0lF2
01lFC
03FA
0408
040A
040E
0411
0418
0424
0427
0428
0374
0364
03A5
03A1
0372
037F
0101
0LF9
00FD

131
161

916

1874
583

2240
2285

1022

1004
2352

1357

CTC UCODE CTCCl

0243
02AB

0081

045A
0317

01F3
OLFD

0386

0382
0211

00FF

2232 0485

2287 O1FE

1037 0388 1049 038F

2385 04E2

2358 0213

2321 020aA \M)

CROSS REFERENCE

1061 0393

1073 0397

1084 0398

)
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BT1 CT\:—)SSEHBLER

LOGP.R
LOUP.RB
LOOP.W
LOOPC.A
LP.GCR. WD
LP.LATE
LPMFM. WD
LP.HAIT
LSBC.EQ.0
LSBC.NE.O
LSBCREY
LST.SBYTE
LSTHIRDIN.
LSHORDCNT
UFM.3IIN
MFM.FM
MFMsFM.REY
MFN.LOOP
MFM.50
MFM. WD
MFMDATALID
MFMSYNCL
MFMSYNC2
HORE.DECODE
MSBCREY
MSTHIRDIN.
HSWORDCNT
N.DATA
N+DATAHERE
N« SENDJUNK
NACK
NADDRS«TEST
NDATAJHERE
NDATA.ID
NDONEWRITE
NFETCH
NFETCH2
NO.ERRORS
NO+SEND
NOBORROW
NOSWEAT
NOT.RTC
NOT.WRITE
NOT.YET
NOT700YET
NOTLAST
NOTOOSOON
NSHAP

00

01

02

03

04

05

06

07

l1}:]

o9

0585
027€
05AD
0188
038C
037D
0394
0378
0144
0146
0057
0475
0055
0052
0080
031F
0321
0341
0368
0390
0329
0318
0325
0098
0056
0054
0053
03D4
03A5
03F8
00F8
05A3
0406
047¢C
0348
034E
033F
045A
0436
04C8
04A7
04C4
04CD
03CD
0208
03FF
0450
04A9
00A0
00Al
00A2
00A3
00A4
00A5
0046
00A7
00AB
00A9

13-0CT-81

3072
2707
3048
2037
1039
985
1063
970
1621
1627
220
1984
217
213
913
621
627
748
917
1051
655
600
639
982
219
216
214
1336
1140
1479
122
3012
2366
2018
778
787
736
1873
1719
2325
2173
2301
2339
1308
2314
1509
1829
2179
1004
1006
1008
1010
1012
1014
1016
1018
1020
1022

05B5
027€
05AD
o188
038cC
0370
0394
0378
0144
0146
0000
0475
0000
0000
0080
031F
0321
0341
0368
0390
0329
0318
0325
0098
0000
0000
0000
0304
03A5
03F8
0000
05A3
0406
047C
0348
034E
033F
045A
0436
04CB
04A7
04C4
04C0
03CD
0208
03FF
0450
04A9
00A0
00Al
00A2
00A3
00A4
00AS5
00A6
00A7
00A8
00A9

22:22

3079
2714
3055
2065
1028

1052
962

1619
1734
1971
919
1722
906

791
909
1025
613
254
646
964
1740
917
1720

1116
720
2346

770
782
731
1865
1708
2317
2159

2314
1241
2299
1815

989

PAGE 139

0587
0280
05AF
01C1

0388

0390
0376

0143
0168
0472
0083
0163
007D

034F
0368
0387
031E
02C0
0327
0093
0168
0082
0162

03A0
0043
04CF

0348
034C
0330
0457
0432
04C8
04A2

04C7
03scC
0202
044D

009A

3085 0589
2717 0281
3061 05B1

965 0377

558 0310

1163 03AC
664 0328

610 0318

564 0312
1160 03AB
673 0320

777 0051

1710 0433

2162 04A3

1254 03C0
2303 0204

)

CTC UCODE CTCCl

570 0314

1188 0382

$73 0315
1185 03B1

1955 01A3

1712 0434

2165 04A4

1264 03C3

CROSS REFERENCE

2351 04D1

2348 04D0

2003 0181

1282 03Ce
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BTI CTC ASSEHBLER

DA

os

oc

oo
0DD.BLK
0DD.CBC
(115

uF
OFFLINE
DFFLINEL
OFFLINE2
DK2BFM
UNES
OPDRSTSO
OPDRSTS1
QPDRSTS2
OPDRSTS3
OPDRSTSX
OPDRSTS2
OPERAND1
UPERAND2
OPERAND3

UPERAND4

OPTEST2
OPTEST4
OPTESTS
UPTEST6
OPTEST?
OPTESTS
OPTEST9
auTPUTA
ouTPUTB
OVRFLW

OVTEST
PAST.LP
PATTERN
PATTERNLOOP
PRMSTSO
PRMSTS1

PRMSTS2
PRMSTS3

PRMSTS4
PRMSTSS
PUSHPOPERROR
QNTS5TSO
UNTSTS1
QNTSTS2
UNTSTS3
aNTSTS4
QNTSTS5
R.DATALA

ReDATA, ‘)b

00AA
00AB
00AC
00AD
043C
0la8
00AE
00AF
O1FB
028E
0248
0308
05A5
0005
0006
0007
0008
0004
0009
0034
0035
0036

0037

057€
0589
058A
0590
0593
0595
0597
0282
0285
0285

057A
037F
0536
0530
0014
0015

0016
0017

0018
0019
0520
0026
0027
0028
0029
002A
0028
04A0
049E

13~-0CT-81

1024
1026
1028
1030
1749
1641
1032
1034
2269
2773
2527
1348
3018
139
140
141
142
138
143
. 201
202
203
694
204
1708
2888
2927
2930
2949
2958
2964
2970
196
208
2732
2200
2871
994
2651
2626
157
158
2656
159
160
1804
1021
l61
162
2612
178
179
180
181
182
183
21%2
2146

00AA
00A8
00AC
00AD
043C
0148
00AE
00AF
01F8
028E
0248
o3ps
05A5
0000
0000
0000
0000
0000
0000
0000
0000
0000
0332
0000
015C
057E
0589
058A
0590
0593
0595
0597
0282
0285
0285
04AE
057A
037F
0536
0530
0000
0000
0272
0000
0000
0178
0386
0000
0000
052D
0000
0000
0000
0000
0000
0000
04A0
049€

22322

1728

1367
2759
2510
1343

867

966
1738
1293

982
1730

140
143
2142

974
2627
2633

634

548

542

1810
1100
2072

2580

870
2091
2093
2095
2097

2113
2153

PAGE 140
0438 1739 0438
0102 2257 O1F8
0289
0242 2519 0245
0306 A
0074
0094
016A
00EF 1328 O0F6
0098 985 0099
0166 349 0207
02A5
0246 146 02A7
0109 2158 O1DE
0379
0530
0532
0028 858 0071
0011 626 0028
000E 1830 0184
000F 903 007C
017B 1861 018C
0398 1194 0384
01C4
0522 2589 0525
0075
01C9 1785 0447
01CA 1788 0448
O1CB 1791 0449
01CC 1794 044A
0495
04A0

CTC uCODE CTCCl

2318

1609

988
358

2727

1879
628

1065
2662

2601

0209

0140

0094

02DA

0283

0192
0029

oo8s
0274

0529

1710

1233
691

1528

1833

1429
2665

2610

CROSS REFERENCE

0150

00E1l
0331

0404

0185

0112
0275

052C

1736 0169
1325 OOF5

1540 0407

1839 0188

1458 O01l1A
2668 0276

346 02D6

1363 0101

1629 041D

2650 0270

1513 0129
247 028BE

352 0208
1606 OL3F

2150 049F

2653 0271

1725 0164
905 0367
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«

BTI CTv Esseual.ea

ReGCR.ID
ReLASTSYNC
Re.LSBC.NOT
ReMFH. 1D
R.MSBC.NOT

R«R.FRAME

ReR.1ID
ReRoLSBC
ReR<LSBC.N
ReReMSBC
ReReMSBC.N
RAMTEST

RAMTESTERROR

READ.DATA
READ,LSBC
READJLSHC
READ.MS8BC
READJMSNC
READ.RAM
READ.TAPE
READ.HWHAT
READERROR
REC.LOST
RECOVERED
REPEAT
RESET,.2910
RESETRTC
RETRY
REV.1
REV.2
REV.24.1IN
REV.700FT
REV.FRANME
REV.STOP
REVDATA.ID
REVERSE
REVRSBITS
REVRSEL
REWIND
RTC.SET
RTCERROR
$B1

$B2

583

S84

585

SBé6

587
SCRAMBLE
SEARCH.FM
SECSTSO
SECSTS1
SECSTS2
SECSTSI
SECSTS4
SECSTSS
SEL.DEN
SEL.DRTKON

0300
046E
03E9
0476
03E5
04B9
0484
0462
045C
0466
045F
05A1
05Co
0413
03E2
0486
030F
0489
0582
0126
0089
05E7
0448
0453
035F
O7FE
07F9
0198
0280
0245
01F3
01FD
0322
04F8B
0355
0358
0270
0372
00ES
04C7
05D0
0109
01DA
01DD
01DE
01DF
01E2
0lE3
0259
0300
001A
0018
001C
0010
001€
001F
00Cs
ooch

13-0CT-81

1324
1958
1418
2000
1403
2243
2228
1909
1885
1924
1897
3006
3112
1597
1388
2054
1376
2066
3063
1504
1059
3242
1797
1850
876
3295
3280
1914
2770
2518
2239
2284
630
2456
819
847
2704
944
1252
2313
3164
2141
2145
2154
2157
2161
2170
2173
2589
1363
164
165
166
167
168
169
1121
1143

0300
046E
03E9
0476
03ES5
0489
0484
0462
045C
0466
045F
05A1
0sCo
0413
03E2
0486
030F
0489
0582
0126
0089
05€7
0448
0453
035F
07FE
07F9
0198
028D
0245
01F3
01lFD
0322
04FB
0355
0358
0270
0372
00ES5
04C7
05D0
0109
01DA
01DD
01DE
01DF
OlE2
OlE3
0259
0300
0000
0000
0000
0000
0000
0000
00C8
00CD

22322

1204
1944
1404
1201
1389
2223
2019
1898
1419
1910
1886
2992
.3076
1279
1377
2013
1331
2055

1060

967
3228
1789
1833
2493
3281
3299
1980
2762
2507
1225
1268

628
1355

1384
1733

1009
2299
3141

- 2152

2177
2146
2168
2155
2162
2139
2038

861
2120
2122
1618
1612

1029
1106

PAGE 141

0387
046A
03E5
0386
03E2
0484
047C
045F
03E9
0462
045¢C
059E
0586
03CS
03DF
047A
0302
0486

0089
0094
05€2
0448
0451
0506
07F9
07FC
0148
028A
0241
00DE
00EA
0321
03DA

0106
0167

00A2
04C3
05C8
o1DC
O01E4
01DA
OlEl
010D
010F
0108
oiss

0072
0104
0105
0143
0141

00AC
00C4

2128
1850

1580

3231
1795
1836

3293

823
1431

1436
1737

1867
2124
2126

1031
1131

049A

0453

0410

05E3
0444A
0452

O7FD

0356
03ED

0114
0169

018E
olD6
0107

00AD
00cB

,%

CTC UCCDE CTCC1

2212 04B1

3234 O05E4

2037 0482

2456 0234
2453 0233

CROSS REFERENCE

3237 O5ES
2058 0487
1409 03E7 2100 0492
1424 03€EB 2097 0491
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BTI CTC ASSEMBLER

SEL.DRY
SEL.TRK
SELECT
SELF.TEST
SEND.BYTES
SEND.EM
SEND.PRIM
SEND.SEC
SEND.XOR
SENDL
SEND2
SENDAACK
SENDANACK
SENDBCC
SENDEOR
SENDGD
SENDING
SENDJUNK
SENDSTRING
SET..IT
SET.IT

SET.SEND
SETBIT.PL1
SETBIT.P3
SEUDO.ADDR
SHIFT
SKIP.FOR
SKIP.REV
SPARE
SRCH.FMFOR
SRCH.FMREY
START
START.ERASE
STARTED
STOP.INGAP

STOP.NOW

STOP.RD
STOPLHMRT
STORE
STORE?
STORES
STRT.DLYA
STRT.DLYB
SUBTESTS
SUBTESTS
SWAP
SWAP.EM
SWAPPER
SYNCLDOP1
SYNCLOOP2
SYNCLOOP3
SYNCLOOP4

181 ‘¢§

0080
00C5
0030
050A
0108
0153
0192
01BE
0131
0421
0422
0058
0050
01A2
0277
0278
0054
03FB
0196
023F
0z22C

13-0CT-81

1084
1112

196
2517
2138
1678
1879
1867
1542
1640
1643

808

774
1945
2677
2681

787
1497
1908
2491
2421
2396
2412
2460
1716
2653
2665

200
2629
1452
1423

208
1400
1377

509
1337

865
2457
2433
2475
2411
2480
2486

120

205

206

905

926
2942

008D
00C5
0000
050A
0108
0153
o192
018E
0131
0421
0422
0058
0050
01A2
0277
0278
0054
03F8B
0196
023F
022C
021F
0227
0235
0435
0271
0275
0000
0268
o118
0110
0000
010A
0104
0000
00F9
035D
04FB
04F6
0500
04EB
0502
0504
0000
0000
0000
0367
036D
058E
0596
0345
04AA
0000
02C5
02DF
02F8
02CF
01E6

22222

900
1037

601

514
1546
1665
1865

1063

1635
762
727

1532
1709

L474

64l
2478
2378
2398
2414

1696
1200
1171

896

841
1019
1017
2684
1015
1013

1329

845
2413
2435
2263
2413

2460
711

866
905

PAGE 142
0074
0080 1039
0023 905
0001
0132 1555
014F 1674
018D 1874
00BA
041F
004E
0045 765
012F 1561
015C
03F7
0020 882
0239 2480
0216 2380
0220 2400
0228 2416
042C 1698
0009 2053
00D6 1814
0079 929
0060 927
00A7
0046
0279 2687
00AS
00A4
00F6
0357 848
04EF 2421
04F7 2437
OLFA 2309
04EC 2415
04FC 2478
0040
035D
0367 915
0342
04A8
033A 760
028F 292
02E2
02FE
0201
01E9

CTC UCODE
0081 1041
007D 1152
0135 1678
0152
0190
004F 797
0137 1688
0077 1871
023A 2482
0217 2382
0221 2402
0229 2418
042D 1700
0180 2422
017¢C 1818
0087 933
0086
027A
0358 854
04F0 2423
04F8 2439
0206 2324
04ED 2417
0501
0364A 921
0345 763
02C8

CcTCcCl

00B2
00Do

0153

0057

0157

018F
0238
0218
0222
022A

042€
022C
Ol7E
0089

035A
04F1
04F9
0208
04EE

036C

0346

CROSS REFERENCE

1043 0083
865 035D

1753 0160

1883 0193
2484 023C
2384 0219
2404 0223
2438 022F

1702 042F

2492 023F
1822 0180
1084 00BD

860 03S5C
2425 04F2

2382 04El
2441 O4FA

1009 0384

2694
2486
2386
2406
2441

1704

1826
1755

2427

2388

027C
0230
021A
0224
0230

0430

o182
016E

04F3

04E3

2388
2408
2444

1706

1852

2429

2407

0218
0225
0231

0431

0189

04F4

04E9

2394
2410
2457

2629

2431

2409

021E
0226
0234

0268

04F5

04EA

o
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BTI CT;ijSEHBLER

TB2

83

TB4

T8B5

T86

187
TESTZ2.2910
TEST2PUSH1
TEST2PUSH2
TEST2PUSHI
TEST2PUSHA4
TESTS8
TIME.SZ
TIMER.HD
TOOSOON
TOSS.BYTES
TRAILER
TRDSTSO
TRDSTS1
TRDSTS2
TRDSTS3
TRDSTS4
TRDSTSS
TRYSRETRY
UNDFLW
UPDATELSTS

UPTEST
UPTESTERROR

WeMFMDATA
WeRERF.S
WAIT.1,.IN
WAIT.12.M5
WAIT.16.US
HAITL35.MS
WAIT.5.M5
WAIT.BLK
WAIT.DATA
WAITL.LATE
WAIT.RESET
WAIT.XOR
WALITFORACK
HC.CRC
WC.CRC?7
WDLCOUNT
WORERROR
HHATCAME
WORDCOUNTA
WORDCOUNTS
WRITE
HRITE.
HRITE..
HRITE..DATA
HWRITE.DATA

OlE?
OlEA

-OlEB

OlEC
OlEF
OLFl
051E
0520
0523
0526
052A
0588
03A8
0289
044E
01ES
030E
0020
0021
0022
0023
0024
0025
0LAS8
0286
0178

052F
059F

0340
0254
020D
024E
0252
024C
0250
0388
03C1
044C
003C
03BE
01AC
0331
0337
050A
05DE
01A3
0328
032C
0359
04C5
04C8
0172
0159

13-0CT-81

219%
2204
2207
2211
2220
2226
2568
2574
2583
2592
2604
3096
1150

230
1820
2188

552

171

172

173

174

175

176
1970
2735
1804
1393
1779
2623
2995
2722
2752
2959

745
2569
2335
2551
2563
2545
2557
1228
1257
1811

692
1247
1988

691

712
3198
3210
1955

664

670

850
2304
2316
1772
1698

OlE7
OlEA
01EB
OlEC
O1lEF
01Fl
051E
0520
0523
0526
052A
0588
03A8
0289
044E
0lES
030€E
0000
0000
0000
0000
0000
0000
0l1A8
0286
0178
0109

0174

052F
059F
054C
0556
0593
0340
0254
020D
024E
0252
024C
0250
03B8
03C1
044C
003C
03BE
01AC
0331
0337
05DA
05DE
01A3
0328
032C
0359
04C5
04C8
0172
0159

22:22

2227
2196
2218
2205
2212
2189

2568
2574
2583
2592
3031
1134

237

1741
368
864

1644

1647

1654

1657

2010
2192
1005
1416
1793
2571
2701
2725
2880
2965

2549
2254
877

2481
2499
1173
1244
1765

851

1940

3202
3196
1928

1488

970

PAGE

0lF1
0lE7
01EE
OlEA
OlEC
01ES

051E
0520
0523
0526
05A9
03A3
0288

0168
02DD
0073
0149
014A
014C
0140

0183
01E6
00A0
010F
0177
051F
0545
0540
0578
0595

0240
01F7
035F

0502
0508
03AF
038D
0441
0359

01A0

0508
0509
019C

0122

0095

143 CTC UCODE CTCC1

243 028D

2083 01CS
2085 01Cé
2087 01C7
2089 01C8

2208 OlEB
1134 o00CC
1445 0117
2397 04E4

2704 0546
2728 054E
2886 057D
2968 0596
2555 024F
2315 0208
2496 0507
1309 03CD

1781 0446

1750 016C

2434
1764
2440
1780

424
1195
1474
2399

2707
2731
2898
2971

2561

1821

022€
0441
0230
0446

02EB
oons
Ol1lF
04ES5

0547
054F
0581
0597

0251

044E

1761

1777

716
1203
1497
2401

2710
2734
2901
2986

2567

CROSS REFERENCE

0440

0445

0338
00DA
0125
04E6

0548
0550
0582
059C

0253

755
1243
1535
25403

2713
2737
2931
2989

2582

0343
00E4
0130
04E7

0549
0551
058A
059D

0258

761 0345
1274 OOEC
1564 0138
2405 0Q4ES

2716 054A
2740 0552
2940 058D

1315
1690

2719
2743
2950

OO0F &

0158

0548
0553
0590
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BTI CTC ASSEMBLER

HRITE.FM
HRITE.GAP
HRITE.RAM
HRITELRPT
HRT..RPT
XL1

XO0R
XOR«BLK
XOR.BLOCK
X0R.CRC
XOR.LOOP
XORHRITE
ZERDES

0120
00ED
05AA
015A
0175
0307
041A
0439
02FA
0309
0303
02F9
05A7

13-0CT-81

1481
1287
3040
1701
1786
523
1619
1732
474
532
511
471
3024

0120
00ED
05AA
015A
0175
0307
041A
0439
02FA
0309
0303
02F9
05A7

22:22

1053
973

976
1765
505

1723
545
521
527

PAGE 144

ooBs
0096

0097
0171
0302

0437
030D
0306
0308

CTC UCODE cTCC!

CROSS REFERENCE
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BTI CTC ASSEMBLER

A.AD1.B
Ae«AD1.Q
A.ADD.B
A.ADD.Q
A.AND.B
A+AND.Q
A.BCL.B

A.BCL.Q

A.JOR.B
A.IOR.Q
A«5B1l.8
A.SB1.Q
A.58B1.S
A.5UB.B
A.S5UB.Q
A.S5UB.S
A.XNOR.B
A« XNOR.Q
A« XOR.B

A+XOR,.Q

BeSBl.A
B.SUB.A
CALLC

CALLZY
DEC.A

DEC.B
DEC.Q
DEC.S
ESTKLPC
INC.A

0003
0001
0002
0000
0042
0040
0052
0050
0032
0030
0022
0020
001A
0023
0021
0018
0072
0070
0062

0060

0012
0013
0001

0005
0018

0016
0014
002E
0000
0009

13-0CT-81

1979
2894
2040

2317
2952

1130
513
842

154

1714
2709
2733
1720
2982
2942
1976

902
1262
1387
1442
1526
1678
1741
1822
2038

307

393

496

574

659

788
1151
2232
2592
1367

676
1936
2167
2569

233

541
1439
2342

2170
1325

743

o1as
0580
0189

0209
0591

oocs
0001
0061

0249

015F
0548
0550
0le2
0598
058E
01AA
0001
0078
00ES8
o107
oile
0120
0153
0168
0180
0188
02¢C
02€3
0300
0315
032A
034E
03A8
0485
0526
0102
0036

0L9F -

OlEl
0254
028A
030C
03F0
04CE

OlE2
00F5

0048

22322

2927

1164
2961

157

748
2712
2736
1722

3087
2046
623
927
1268
1390
1465
1529
1682
1750
1826
2053
319
396
524
601
665
802

1528.

2367
2627
1462

680
1967
2201
2572

239

606
1849
3051

2220
1363

1942

PAGE 145

0589

00D 4 1810
0594

02AA 160
0341 2072
0549 2715
0551 2739
0163 423
058A

o188 3054
0027 641
0086 1131
00EA 1271
0108 1407
ol11cC 1468
012€ 1532
0154 1684
016C 1753
o182 1829
018D 2254
02CF 3135
02E4 424
0307 533
0318 613
0328 683
0350 808
0404 1540
0406 2481
0530 2630
0118 1517
0038 752
01A7 1970
01€E9 2217
0255 2710
028C 288
031A 642
0453 1964
0SAE 3057
OlEF

0101 691
01a1 2437

0178

02A8B

0488

0544
0552
02EB

05AF
0020
oocs
00EB
010C
0110
012F
0155
016D
0183
0l1F7
02D3
02EB
0309
031C
0330
0352
0407
0502
0531
012A
0048
0l1A8
OlEE
027F
02C7
0326
0470
0580

0331

022F

2536

179

2173
2718
2955
2078

3060

644
1192
1303
1410
1471

1546

1686
1773
1831

2315

338
445
539
622
707
817

1629

2496

3010

1728

1331

2058

2247

2783
321
697

2152

3075

2575

B

CTC UCDDE CTCCl

0248

02AF

04A7
0548
0592
0480

0581
002E
00D7
QOF1

0100

011E
0132
0156
0172
0184
0208
0204
02F2
0308
031F
0336
0354
041D
0507
0542
0165
00F7
01BF
01F5
028F
0200
0333
04A0
0586

0256

214

2629
2721
2967
2081

3078
647
1200
1312
1413
1488
1555
1688
1776
1859
231
347
453
553
625
716
877
1868
2499
3016

1615
2061
2296
2787

364

766
2158
3081

202

CROSS REFERENCE

0287

0531
054C
0596
048E

0587
002F
0009
00F3
010E
0122
0135
0157
0173
o188
0289
0206
02F4
030E
0320
0338
035F
0458
0508
05A4

0142
oico
0201
0291
02DcC
0347
04A2
0588

02B4

2700
2724
2985
2742

3084
841
122%
1338
1433
1491
1558
1709
1790
1871
264
350
459
562
631
737
933
1874
2568
3022

1621
2104
2300
2791

383

772
2255
3286

426

0545
054D
059C
0553

0589
0060
00DE
00F9
0113
0123
0l3é
015C
0176
018F
02C1
0207
02F6
0311
0322
033F
036F
045A
051E
0546

0144
01CF
0203
0293
02E1l
0349
0480
07FB

02€EC

2703
2727

2936

882
1231
1364
1436
1494
1561
1733
1814
1683

283

356

478

568

640

755

980
2150
2574
3028

1661
2110
2348

124

461
1133
2313
3289

517

0546
054E

058C

0077
00EO
o101
0114
0124
0137
0167
017¢C
0193
02C5
0209
02F8
0313
0325
0343
0378
049F
0520
05A8

014E
01D2
0210
02A1
02F7
03A3
04C7
07FC

0305

2706
2730

2945

900
1240
1384
1439
1523
1601
1737
1818
1886

304

378

493

571

656

761
1147
2200
2583

1732
2151
2354

130

483
1433
2319

1515

0547
054F

058F

0401
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INC.B
INC.0Q
INC.S
INDEXC
JNPC

JMPOPC

J

0007
0005
000F
0006
0003

0008

13-0CT-81

1637
3198

1961
846
629
706
775
906

1237

1381

1598

1765

1940

2142

2198

2303

2378

2394

2410

2457

2510

2614
171
292
436
646
776
974

1104

1198

1282

1352

1425

1501

1601

1673

1815

1916

2004

2058

2162

2262

2340

2493

2534

2551

2832
2856
2901
2986
3135
3202
3290
2768
2716
2740

0420
05DA

046F
0062
0029
003E
0050
0070
00E2
0105
013C
0171
01A0
0109
OlES
0204
0216
021E
0226
0234
0242
0265
02AC
02C8
02EF
0327
034A
0379
039C
0385
03Cé
0309
03EB
03FC
0414
0428
044D
0464
0477
0487
04A3
04BF
04CD
0506
0512
051A
056¢
0576
0582
059C
05C6
0508
07FC
028¢C
054A
05%2

22322

1768
3292

2000
943
631
715
782
932

1256

1404

1617

1856

1943

2146

2208

2309

2380

2396

2412

2460

2519

2618
174
298
439
677
779
977

1113

1204

1288

1358

1431

1504
1604
1676
1830
1928

2016

2076

2165

2299

234b

2520

2536

2571

2835
2859
2931
2983
3141
3208

851
2719
2743

PAGE 146
0442 2357
07FD
0476 2243
008C 989
002A 664
0041 721
0052 784
0088 936
00E6 1291
0108 1427
0143 1625
018A 1865
01A1 1959
01DA 2148
OLEB 2212
0206 2318
0217 2382
021F 2398
0227 2414
0235 2478
0245 2573
0267 2711
02AD 180
02CA 325
02F0 465
032E 695
0348 782
037A 983
039F 1116
0387 1235
03C8 1294
0308 1361
03ED 1437
03FD 1507
0415 1613
0429 1723
0450 1853
0467 1931
0478 2022
048C 2101
04A4 2168
04C3 2302
04CF 2352
0508 2522
0513 2538
051F 2633
056F 2838
0577 2862
058A 2940
059D 3055
05C8 3147
0500 3228
0359 2490
0548 2722
0553 2752

CTC UCODDE
04D3 2363
0489 2871
009A 992
0032 670
0043 727
0053 794
008A 986
00EE 1297
0111 1456
0145 1631
0180 1874
0lA4 1989
o1DB 2158
O01EC 2214
0209 2321
0218 2384
0220 2400
0228 2416
0239 2480
0255 2594
027F 2727
02AF 197
0201 362
02F8 487
0332 701
034C 895
037¢C 998
03A0 1131
03BA 1241
03CaA 1328
03DC 1380
03EF- 1443
03FE 1516
0418 1616
0437 1733
0454 1856
0468 1947
047D 2025
0492 2116
04A5 2177
04Co 2305
04D1 2355
050C 2524
0514 2540
0532 2817
0570 2841
0578 2865
0580 2950
05AF 3061
05CA 3156
05€2 3231
0505 2701
054C 2725

0556

3076

CTCCl1
04D5

057A
0098
0034
0045
0056

0099 .

00F0
0119
0147
0190
01AC
01DE
01€ED
020A
0219
0221
0229
023A
0258
0283
0282
0208
02FE
0334
0365
0380
03A2

-038C

0301
03E0
03F1
0401
0419
0439
0455
0468
047E
0496
04A8
04C5
0402
0500
0515
0569
0571
0579
0590
0581
05CD
05E3

0545
0540

2745

107

679

741

809
1060
1329
1485
1665
1912
1995
2162
2251
2324
2386
2402
2418
2482
2598
2759

209

368

521

728

909
1001
1134
1244
1334
1392
1474
1559
1635
1756
1865
1950
2031
2119
2215
2314
2361
2526
2542
2820
2844
2872
2959
3079
3162
3234

2704
2728

0586/—69

CROSS REFERENCE

0554

0298
0037
0047
0058
0089
00F6
o121
014F
0197
OlAE
O01DF
O0lF6
0208
021A
0222
022A

.023B

0250

0289 .

0285
020D
0306
033C

‘0368

0381
03A3
038D
0303
03E3
03F7
040A
041F
043E
0457
046C
0480
0497
0482
04C7
04D4
050&
0516
056A
0572
057A
0593
0587
05CF
05E4

0546
054E

3131

2373
683
747
816

1063

1335

1511

1705

1921

2065

2164

2257

2346

2388

2404

2435

2484

2602

2762
237
387
545
731
930

1025

1144

1251

1340

1407

1480

1562

1638

1759

1889

1962

2034

2122

2238

2317

2370

2528

2544

2823

2847

2880

2965

3085

3181

3237

2707
2731

05C5

04D8
0039
0049
005A
008A
00F8
0128
0158
019A
o1C1
01E0
O01F8
020F
0218
0223
022E
023C
025F
028A
0288
02€E2
030D
033D
036E
0387
03A6
03BF
0305
03E6
03F8
0408
0420
043F
0450
046F
0481
0498
0487
04C8
0407
050F
0517
0568
0573
0578
0595
0589
0504
05ES

0547
054F

3152

2554
687
756
818

1066

1344

1552

1711

1928

2107

2192

2260

2352

2390

2406

2441

2486

2606

243

408

610

752

936
1028
1154
1261
1343
1410
1483
1571
1659
1772
1901
1965
2040
2134
2247
2320
2460
2530
2546
2826
2850
2886
2968
3109
3190
3281

2710
2734

05CC

0518
0034
004C
0058
ooss
00FB
0134
015D
019C
0100
01lE6
O01F9
0211
021C
0224
0230
0230
0261
0294
02680
02€7
0318
0342
0370
0388
03A9
03c2
0306
03€E7
03F9
040E
0424
0443
0460
0470
0483
049C
04BA
04C9
04FC
0510
0518
056C
0574
057D
0596
058F
05D7
07F9

0548
0550

3186

690
762
825
1219
1347

1589

1717
1930
2113
2196
2299
2358
2392
2408
2444
2507
2610
98
251
430
619
770
939
1052
1170
1264
1349
1422
1498
1583
1670
1775
1913
1968
2043
2156
2256
2326
2478
2532
2548
2829
2853
2898
2971
3126
3196
3284

2713
2737

05D6

0038
004E
0050
0oncC
O00FC
0139
0160
019D
olD3
01lE7
0202
0213
021D
0225
0231
0241
0263
0298
02BF
02ED
031E
0348
0371
0390
03AE
03C3
03D8
03EA
03F8
0411
0427
0444
0463
0471
0484
04A1
048D
04CB
0501
0511
0519
0560
0575
0581
0597
05C3
0509
O7FA

0549
0551
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JMPUL

JMPZJ
LD2Z

NEG.A
NEG.B
NEG. O
NEG.S
NEXT

0002

0007
000C

0029
0027
0025
001F
0002

607
797
868
964
1009
1025
1041
1106
1315
1497
1702
1980
2202
2283
2463
2567
2616
2771
140
189
414
764
898
1037
1157
1315
1486
1574
1682
1710
1798
1904
2037
2159
2268
2382
2407
2423
2439
2992
117
1168
892
1084
1337
1610
1925
2092
2244

2173

510
531
549
577
597

0025
0057
0074
0093
00A2
00AA
0082
00C4
00F4
0125
015A
01A8
01E9
O1FC
0236
0253
0266
028D
02A5
0281
02€E9
0346
0366
0388
03AA
03CF
03FA
040F
0428
0433
044B
0461
0482
04A2
04C1
04EL
04E9
04F1
04F9
059E
0006
0005
0364
0398
03D4
0417
0466
048F
0489

01E3

0000
0009
0011
0019
0021

650

828

871

967
1011
1027
1043
1119
1354
1535
1713
2010
2205
2285
2492
2576
2620

. 2774

143

203

448

791

915
1049
1175
1355
1510
1586
1696
1712
1824
1919
2046
2180
2271
2385
2409
2425
2441
3031
2714
1351

905
1128
1377
1656
1944
2113
2265

516
533
560
580
602

PAGE 147
0030 693
005E 831
0075 885
0094 970
00A3 1013
00AB 1029
00B3 1045
00C7 1128
00FE 1360
0130 1564
015 1779
0183 2139
OlEA 2218
Ol1FD 2287
023F 2516
0256 2582
0268 2651
028E 89
0246 146
0284 215
02F3 505
034F 823
0364 921
038F 1061
0380 1201
030A 1364
03FF 1513
0412 1607
042C 1698
0434 1736
044F 1833
0465 1934
0485 2061
04A9 2186
04C2 2308
04E2 2388
04EA 2411
04F2 2427
04FA 2469
0549 3293
0280 2717
00FD 1357
0367 945
03A1 1141
030F 1389
0423 1720
046A 1971
0495 2128
04CoO
0002 518
000A 536
0012 562
0014 582
0022 602

CTC UCODE
003C 718
005F 849
0078 912
0095 973
00A4 1015
00AC 1031
0084 1047
00CA 1134
0100 1370
0138 . 1648
0174 1793
0108 2152
OlEE 2227
01FE 2312
0244 2525
0258 2596
0270 2663
0295 122
02A7 152
0287 254
0302 527
0356 845
036C 948
0393 1073
0386 1238
0300 1369
0400 1519
0416 1626
042D 1700
043A 1739
0451 1836
0469 1953
0488 2082
04AB 2206
04Ce 2323
04E3 21397
04EB 2413
04F3 2429
04FF 2580
07FD 3301
0281 92
00FF 1459
0372 951
03A5 1173
03E2 1404
0436 1821
0472 2001
049A 2153
0003 520
0008 538
0013 565
0018 585
0023 605

CTCCl

0042
0063
007F
0096
00A5
00AD
0085
0occC
0103
014A
0177
01DC
01F1
0207
0247
025C
0274
02A0
02A8
02C0
0308
0357
0373
0397
0388
03DE
0402
041C
042E
0438
0452
046D
048E
0480
04CA
04E4
04EC
04F4
0522
O7FF
0296
0114
0374
03AF
03ES
044E
0476
04A0

0004
000C
0014
001C
0024

724
856
916
976
1017
1033
1049

.- 1195

1393
1658
1840

: 2159
- 2237

2327
2531
2600
2678

125

155

273

583

848

954
1090
1254
1383
1531
1641
1702
1765
1859
1974
2104
2218
2329
2399
2415
2431
2589

1728
1514

962
1229
1419
1850
2013
2171

522
540
567
587
621

CROSS REFERENCE

0044

0070

0081
0097
00A6
00AE
0086
0008
0109
0140
0188
0100
01F2
020C
0249
025E
0277
02A1
0249
02C4
0317
0358
0375
039A
03C0
03E1
0405
0421
042F
0441
0456
0473
0493
0483
04CC
04E5
04ED
04F5
0525

0438
0129
0376
03gs
03E9
0453
047A
04A6

0005
000D
0015
0010
0026

730

859

940.

995
1019
1035
1051
1203
1416
1674
1877
2168
2240
2422
2549
2604
2694

128

158

310

628

854

965
1107
1267
1395
1543
1644
1704
1781
1871
1977
2107
2241
2343
2401
2417
2433
2601

1726

995
1279
1456
1886
2019
2194

524
543
570
590
627

0046
0071
0088
009C
00A7
00AF
0087
00DA
010F
0152
0191
0l€El
01F3
022C
0240
0260
027C
02A2
02AA
02CD
0321
035A
0377
039D
03C4
03E4
0408
0422
0430
0446
0459
0474
0494
0488
04CE
04E6
04EE
04F6
0529

0164
037F
03C5
03F2
045C
047C
04AC

0006
000E
0016
00lE
0028

765

862

958
1005
1021
1037
1053
1243
1445
1690
1889
2177
2263
2438
2555
2608
2733

131

161

328

649

860

989
1110
1291
1413
1565
1662
1706
1789
1877
1985
2125
2250
2364
2403
2419
2435
2610

2705
1004
1309
1556
1898
2055
2212

527
545
572
592
635

004F

0072

0091

00A0

00A8

0080

0088

00E4

0117

0158

0195
O1lE4
O1FA
022F

024F
0262
0285
02A3
02A8
02D2
0328
035¢C
037E
039E
03C9
03E8
040C
0425
0431
0448
0458
0475
0499
0488
0409
04E7
O4EF
04F7
052C

027D
0382
03iCD
0409
045F
0486
0481

0007
000F
0017
001F
0028

788
865
961
1007
1023
1039
1069
1274
1474
1699
1946
2189
2270
2447
2561
2612
2736
137
183
411
758
869
1007
1137
1300
1465
1568
1679
1708
1795
1892
2007
2137
2259
2379
2405
2421
2437
2636

866
1022
1331
1580
1910
2067
2229

529
547
575
595
638

0054
0073
0092
00Al
00A9
0081
oosC
00EC
0l1F
0159
01A2
O1lES5
OlF8
0232
0251
0264
0286
02A4
0280
02E8

0344 -

03SE

0383 -

03A4
03CcC
03F5

0400 -

042A
0432
044A
045€

0478 -

0490
04BE
04E0
04E8
04F0
04F8
0533

0350
0386
0302
0410
0462
0489
04B4

ooo08
0ol10
0018
0020
002C
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661
- 744
843
923
1097
1147
1222
1309
1453
1595
1642
1719
1762
1824
1909
1968
2031
2062
2094
2121
2293
2376
2546
2632
2688
177
270
359
427
484
559
643
719
785
889
1034
1070
1192
1325
1525
1750
1959
2131
2349
2557
2658
2682
2768
2792
2889
2925
2962
3019
3064
3106
3153
3199

\JQ 3272

0031
0048
0061
0084
00C1
00CE
000D
00F2
oLl8
0138
0148
0161
0170
o181
0196
OlA7
01B6
01Co
01CA
01D4
0200
0215
024C
026C
027A
02AE
02C3
02DA
02EC
02FD
0310
0326
0339
034D
0363
038A
0396
03B3
0300
0403
043C
046E
0498
04D0
051C
0538
0540
0554
0562
057€E
0588
0594
05A5
0582
05BE
05CC
05DA
07F6

22322

667
750
879
925
1100
1150
1228
1326
1482
. 1604
1645
1721
1787
1834
1915
1971
2034
2069
2096
2123
2297
2432
2552
2634
2691
200
286
365
433
502
565
671
722
805
912
1040
1087
1195
1346
1537
1753
2010
2147
2358
2595
2661
2685
2771
2795
2892
2928
2974
3025
3067
3113
3159
3205
3275

PAGE 148
0033 673
004A 753
0076 897
0085 930
00C2 1103
00CF 1153
00DF 1234
00FS5 1332
0120 1505
0136 1607
0149 1652
0162 1723
0175 1805
0185 1836
0198 1918
01A8 1977
01B7 2041
01C2 2071
01CB 2098
0105 2125
0201 - 2301
0220 2454
024E 2558
026D 2648
0278 2708
0283 212
02C6 289
020C 375
02EE 442
0301 512
0312 580
032¢ 674
033A 725
03151 814
0369 918
038C 1043
0399 1101
0384 1232
0307 1428
0406 1598
0430 1762
0479 2028
049E 2174
0403 2457
0527 2604
0539 2664
0541 2688
0558 2774
0563 2798
057F 2895
0589 2934
0598 2977
05A7 3040
0583 3070
050 3123
05CE 3165
050C 3211
07F7 3278

CTC UCODE
00135 677
0048 759
0079 904
0087 934
00C3 1113
0000 1156
00EL 1253
00F7 1341
0126 1508
O13F 1610
0148 1655
0163 1731
0178 1807
0186 1838
0199 1924
01AA 1992
0189 2044
01C3 2084
oicC 2101
0106 2171
0203 2306
0233 2473
0250 2564
026F 2654
0276 2756
0286 226
02C7 295
020E 381
02F1 456
0303 515
0316 604
0320 680
0338 734
0353 820
0368 927
038D 1046
0398 1161
0389 1248
03EC 1434
0413 1620
0440 1769
047F 2070
04A7 2183
04FB 2463
052A 2613
053A 2667
0542 2691
055C 2777
0564 2801
0580 2910
0588 2937
0599 2980
05AA 3043
0584 3073
05C2 3129
0500 3175
05DE 3222
07F8 3287

cTCcCL

0036
004D
007C
0089
00C5
0001
00ES5
O0FA
0127
0140
014C
0166

0179 -

0187
0198
01AD
O1lBA
01C5
01CD
01E2
0205
0237
0252
0271
o288
0288
02C9
02E0

02F5 .

0304
0319
032F
033€
0355
036D
038E
03AB
03BE
03EE
041A
0442
048A
04AA
04FD
052D
0538
0543
055D
0565
0583
058C
059A
05AB
05B5
05C4
05D2
0SEO0

681
778
910
983
1116
1159

1259

1378
1520
1613
1662
1735
1809
1853
1934
1998
2047
2086
2103
2221
2336
2476
2570
2660
2784

234

313

384

462

518

607

692

746

857

971
1055
1164
1258
1440
1623
1778
2073
2197
2466
2624
2670
2749
2780
2804
2913
2943
2983
3046
3082
3132
3178
3225

07F B{j

CROGSS REFERENCE

0038
0051
007E
0098
00Cé
0002
00E7
0104
0128
0141
014E
0168
017A
0189
019E
O1AF
0188
01Ce
01CE
O1EF
0200
0238
0254
0273
028F
028A
02CE
02E1

02F7-

0305

0314 -

0331
0340
0358
0378
0391
03AC
03C1
03F0
0418
0445
0488
04AD
04FE
052F
053C
0555
05S5E
0566
0584
058E
0598
05AC
05B8
05C5
05D3
05€1l

703

791

914
1085
1122
1162
1265
1401
1543
1616
1668
1739
1811
1862
1937
2001
2050
2088
2105
2244
2339
2504
2590
2666
2788

240

322

402

472

536

616

698

749

880

986
1058
1167
1285
1459
1632
1786
2079
2203
2475
2642
2673
2759
2783
2807
2916
2946
2996
3049
3097
3138
3184
3243

003D
0055
0080
008D
oocs
0003
00E9
010A
0131
0142
0150
016A
0178
oiacC
019F
0180
018C
01C?7
O01CF
01F4
020E
0240
0259
0275
0291
028C
0200
02ES
02F9
030A
031D
0333
0341
0360
037D
0392
03AD
03C7
03F3
041E
0447
0480
04AF
0500
0534
053D
0557
055F
0567
0585
058F
059F
05AD
0588
05C7
0505
05E7

709
812
918
1091
1125
1165
1288
1424
1549
1622
1671
1756
1816
1868
1956
2025
2056
2090
2109
2248
2349
2528
2592
2682
95
248
344
405
475
542
634
704
767
883
1010
1064
1186
1297
1462
1667
1792
2095
2235
2487
2652
2676
2762
2786
2814
2919
2953
3007
3052
3100
3144
3187
3268

003F
0059
0082
00BF
00C9
0004
00ED
o110
0133
0144
0151
016E
017D
018E
01A3
0184
01BE
o1cs
01D1
01F5
0210
0248
025A
0278
0297
02BE
0205
02E6
02FA
030C
0323
0335
0347
0361
0384
0394
0381
03C8
03F4
0426
0449
0490
04B6
0504
0536
053E
0558
0560
0568
0586
0591
05A1
05AE
058C
05C9
05D6
07F4

712

822

920
1094
1144
1216
1294
1430
1592
1628
1715
1759
1820
1880
1962
2028
2059
2092
2111
2291
2355
2534
2630
2685

101

267

353

421

481

556

637

713

773

886
1031
1067
1189
1312
1471
1717
1812
2098
2253
2518
2655
2679
2765
2789
2883
2922
2956
3013
3058
3103
3150
3193
3270

0040
005C
0083
ooco
00CD
oops
00EF
0112
013A
0146
015F
016F
O1l7F
0192
01AS
0185
01BF
01C9
o1De
01FF
0212
024A
0268
0279
0299
02C2
o208
02EA
02FC
030F
0324
0337
0349
0362
0389
0395
0382
03CE
03F6
0435
044C
0491
048C
050A
0537
053F
0559
0561
057C
0587
0592
05A3
0580
0580
05CB
0508
07F5
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NOP

NOT.A
NOT.8
NOT.Q
NOT.S
PASS.A

0044

0028
0026
0024
001E
0008

13-0CT-81

509

689

761

815

942
1024
1068
1261
1380
1441
1496
1597
1764
1927
2006
2197
2298
2405
2581
2789

139

318

477

621

757

947
1153
1368
1536
1870
1967
2176
2301
2360
2576
2600
2885
3201
3283
2647

917
1152
1548
1740
2320
2518
2617
2761

196

511

754
1024
1348
1500
1719

0000
0038
004E
0054
008C
00AA
oo8C
00ES8
0105
0116
0125
013C
0171
019C
0182
O1E8
0202
0224
0258
0292
02A5
02CF
02F8
031F
0344
0373
03A9
03DE
0406
0459
0471
0448
04C4
0404
0521
0529
057D
0508
O7FA
026F

0082
0000
0133
0168
020A
0245
0267
028A
0282
0303
0343
0387
03D8
03FC
0436

22322

630
692
764
817
957
102%
1133
1290
1389
1444
1510
1681
1772
1929
2009
2211
2302
24173
2621
85
142
327
492
630
781
953
1237
1382
1542
1876
1973
2217
2304
2366
2579
2603
2988
3227
3295
2653

919
1158
1612
1813
2397
2591
2633
2770

208

526

763
1166
1357
1503
1722

PAGE 149
002A 649
003¢C 705
004F 774
o058 827
0091 960
00AB 1032
ooccC 1194
00EE 1308
0108 1392
0117 1455
0128 1516
0154 1685
0172 1778
019D 1958
0183 2064
0l1lEC 2213
0204 2308
0228 2443
0269 2719
0294 88
02A6 145
0202 334
02FF 520
0322 639
034C 787
0375 973
0388 1250
03E1l 1394
0408 1573
0458 1891
0473 1976
0483 22137
04C5 2307
04D6 2378
0522 2582
052A 2606
059D 2991
05€2 3230
07FE 3300
0273 355
0083 935
00D2 1221
0141 1618
O1l7F 1823
0220 2399
025A 2593
0260 2635
0280 94
02B5 294
0308 615
0346 769
03AD 1197
0308 1409
03FD 1558
0437 1752

CTC ucCoDE
0030 663
003E 726
0050 781
005E 830
0092 991
00AE 1034
ooD8 1202
00F2 1314
0109 - 1403
0119 1461
012A = 1528
0156 1689
0174 1792
01A4 1964
01C1 2145
0l1ED 2226
0206 2314
0231 2446
0282. 2726
0295 91
02A7 242
02D3 367
0306 523
0325 648
034E 801
0379 976
038F 1253
03E4 1412
040F 1585
045E 1903
0474 2003
0487 2240
04C6 2322
04E0 2381
0523 2585
0528 2609
059E 3030
05€3 3233
O7FF
0209 361
008A 1090
000D 1227
0143 1627
0181 1830
0221 2401
0258 2597
026E 2656
0297 103
02C9 404
0310 712
0348 775
0385 1231
03E7 1424
040A 1612
043D 1755

,”7%

CTCCl

0032
0045
0052
005F
0098
00AF
00DA
00F4.
o108
0118
012E
0158
o177
01A6
010A
01F1
0208
0232
0283
0296
028D
020D
0307
0328
0350
037A
03C0
03E8
0412
0461
0477
0488
04CA
04E1
0524
052C
0549
05E4

0208

008F
000F
0146

‘0184

0222
025D
0272
029A
02E6
0337
034A
0389
03EB
0418
043E

669
729
783
845
994

1044

1218

1334

1412
1470

1534
1704
1876
1973
2147

- 2250

2323
2459
2729
97
263
ar7
532
655
850
982
1263
1482
1678
1915
2006
2249
2325
2553
2588
2632
3134
3236

561

1096
1258
1647
1914
2431
2601
2668

121

420

721

778
1240
1427
1615
1764

CROSS REFERENCE

0034
0046
0053
0062
009¢C
0084
ooDC
OOF8
010E
011E
0130
0158
0191
01A9
01D8
01Fé6
0208
0235
0284
0298
02C1
02D0F
0309
0329
0359
037C
03C3
03F9
042A
0464
0478
04B8B
04CB
0518
0525
0532
05C6
05ES

0311

ooC1
00E7
014A
0198
022D
025F
0276
02A0
02EA
033A
0348
038C
03EC
0419
0441

678

740

790

848
1004
1046
1224
1337
1415
1473
1560
1712
1888
1988
2161
2253
2345
2462
2764

100

282

392

552

682

926
1003
1266
1485
1758
1918
2036
2258
2328
2567
2591
2635
3155
3267

567

1102
1264
1657
2055
2503
2605
2707

136

429

724

914
1333
1470
1619
1771

0037
0047
0055
0063
0040
0085
00DE
00F9
010F
011F
0137
015€
0195
01lAC
01DF
01F7
020F
0236
o288
0299
02C5
02E3
030E
0330
036D
0382
03C4
03FA
043F
0465
0482
04BE
04CC
051E
0526
0533
05C0
07F4

0313

00C3
00E9
014D
01BE
0240
0261
027€
02A4
02ED
0338
036A
0303
03F6
041A
0443

682

746

793

884
1020
1048
1236
1346
1426
1484
1563
1727
1911
1991
2163
2259
2357
2488
2773

106

297

438

600

730

929
1006
1290
1524
1774
1933
2121
2261
2345
2570
2594
2748
3180
3269

1105
1340
1673
2256
2506
2609
2755

151

432

727

935
1339
1479
1622
1780

0039
0049
0056
0078
00A8
0086
00E2
00FC
o111
0121
0138
0165
0197
01AD
01€E0

01F9

0213
023E
028E
0298
02CA
02F0
0318
0330
036E
0383
03C9
0403
0444
0469
0498
04BF
04CF
051F
0527
0555
0504
07FS

00C4
OO0FA
0152
O1F8
0241
0263
0288
02A8
02EE
033C
0370
03D5
03F8
0418
0446

686
755
808
939
1022
1050
125%
1369
1432
1490
1588
1752
1920
1994
2195
2262
2403
2578
2785
127
303
452
612
736
938
1109
1354
1530
1797
1952
2133
2267
2354
2573
2597
2751
3189
3271

1146
1343
1734
2305
2509
2613
2758

173

504

751

397
1345
1497
1631
1788

003A
004C
0058
0088
00A9
0087
Q0E6
0103
0113

0123

0139
0160
019A
01AE
01E?
O1FA
0223
0257
0290
02A2
02cs
02F 4
031C
033F
0371
039E
030A
0405
0448
0460
049C
04C1
04D2
0520
0528
0556
0507
07F6

00CE
00FB
0168
0205
0242
0265
0289
02AD
0302
0342
0380
03D7
03FB
041E
0448
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BTI CTC ASSEMBLER 13-0CT-81 22322 PAGE 150 CTC UCODE CTCCl CROSS REFERENCE

1794 044A 1811 044C 1852 0454 1864 0457 2015 047B 2021 047D 2027 047F 2030 0480
2039 0483 2054 0486 2097 0491 2100 0492 2112 0495 2118 0497 2146 049E 2155 04Al
2164 04A4 2182 04AA 2196 04AD 2205 04B0 2228 04B4 2298 04C3 2369 04D7 2456 04FB
2474 0500 2486 0504 2559 051D 2615 052€ 2626 0530 2644 0535 2651 0536 2654 0537
2657 0538 266D 0539 2663 053A 2666 0538 2669 053C 2672 053D 2675 053E 2678 053F
2681 0540 26B4 0541 2687 0542 2690 0543 2693 0544 2930 058A 2949 0590 2958 0593
2964 0595 2979 059A 2998 05A0 3045 05AC 3048 05AD 3069 0584 3102 058D 3115 05C1
‘ 3167 0501 3213 050F 3245 05E8 N

PASS.B 0006 ) :

PASS.0 0004 517 0003 521 0005 548 0011 561 0013 566 0015 571 0017 576 0019 581 0O1B
586 0010 591 001F 596 0021 601 0023 606 0025 1644 0149 1654 014C 1839 0188

1945 01A2 2043 01BA 2072 01C4 2684 0279 985 037D 1761 0440 1777 0445 1785 0447
1791 0449 2879 0578 :
PASS.S 000E 515 0002 513 0004 546 0010 559 0012 564 0014 569 0016 574 0018 579 001A
584 001C 589 00LE 594 0020 599 0022 604 0024 620 0026 622 0027 634 0028
640 002D 643 002E 646 002F 702 0030 708 003F 717 0042 723 0044 840 0060
855 0070 858 0071 861 0072 864 0073 867 0074 870 0075 881 0077 901 0078
909 007E 911 007F 913 0080 915 0081 931 0088 963 0093 966 0094 1028 O0AC
1030 00AD 1036 00BO 1038 00B1 1040 0082 1042 00B3 1084 00BD 1112 00C5 1115 00C6
1121 00C8 1124 00C9 1143 00CD 1170 00D6 1191 00D7 1199 00D9 1230 00E0 1267 OOEA
1296 00FO 1302 00F1 1328 00F6 1350 OOFD 1353 OOFE 1356 OOFF 1359 0100 1366 0102
1383 0106 1406 010C 1435 Oll4 1464 011C 1487 0122 1519 012B 1522 012C 1542 0131
1551 0134 1600 0130 1603 O13E 1606 O13F 1609 0140 1624 0145 1630 0147 1641 0148
1651 0148 1670 0151 1708 015C 1710 0150 1716 0160 1718 0161 1730 0166 1736 0169
1738 016A 1749 016C 1755 O16E 1786 0175 1804 OL78 1813 017C 1817 OL7E 1821 0180
1825 0182 1833 0185 1858 018B- 1864 018D 1867 OlBE 1873 0190 1879 0192 1885 0194
1908 0196 1917 0199 1955 01A3 1997 OlAF 2024 01B4 2030 01B6 2033 01B7 2037 O1BS
2052 018D 2068 01C2 2070 01C3 2100 0iCD 2102 OLCE 2108 0101 2138 01D8 2188 O1E5
2243 OLF4 2290 OLFF 2292 0200 2335 0200 2338 020E 2364 0214 2421 022C 2453 0233
2456 0234 2491 023F 2512 0243 2521 0246 2527 0248 2545 024C 2548 024D 2551 024E
2554 024F 2557 0250 2560 0251 2563 0252 2566 0253 2629 026B 2677 0277 2681 0278
2687 027A 2693 027C ~ 2704 0270 176 02AE 250 02BF 253 02€0 312 02CE 352 0208
358 02DA 374 02DE 447 02F3 471 02F9 474 02FA 558 0310 564 0312 636 0324
694 0332 865 035D 891 0364 908 0368 911 0369 917 036B 920 036C 961 0376
964 0377 994 037F 1012 0385 1027 0388 1030 0389 1033 036A 1036 0388 1039 038C
1042 0380 1045 038E 1048 038F 1051 0390 1054 0391 1057 0392 1060 0393 1063 0394
1066 0395 1069 0396 1072 0397 1083 0398 1086 0399 1089 039A 1103 039C 1106 0390
1143 03A6 1146 03A7 1160 03AB 1163 03AC 1169 03AE 1175 0380 1185 0381 1188 0382
1191 0383 1228 03B8 1243 03BD 1293 03CA 1296 03C8 1299 03CC 1327 0301 1351 0309
1360 030C 1373 03E0 1391 03E3 1436 03EF 1442 03F1 1561 0408 1675 0429 1681 0428
1695 042C 1697 042D 1699 042E 1701 042F 1703 0430 1705 0431 1707 0432 1709 0433
1711 0434 1858 0456 1888 045D 1900 0460 1930 0468 1949 046C 2009 0479 2033 0481
2042 0484 2060 0488 2069 048A 2075 048C 2127 049A 2185 04AB 2214 04B2 2246 04BA
2252 04BC 2468 04FF 2483 0503 2489 0505 2501 0509 2556 051C 2612 052D 2641 0534
2758 0557 2761 0558 2764 0559 2767 055A 2770 055B 2773 055C 2776 0550 2779 055E
2782 055F 2785 0560 2788 0561 2791 0562 2794 0563 2797 0564 2800 0565 2803 0566
2806 0567 2888 057E 2891 057F 2900 0582 2909 0583 2912 0584 2915 0585 2918 0586
2921 0587 2924 0588 2939 058D 2970 0597 2973 0598 2976 0599 2995 059F 3006 05A1
3009 05A2 3012 05A3 3015 05A4 3018 05A5 3021 05A6 3024 05A7 3027 05A8 3039 05AA
3042 05AB 3063 0582 3066 0583 3096 05BB 3099 05BC 3112 05C0 3164 0500 3210 05DE
3242 0567 3274 O7F7 3277 O7F8

PUSHLDZ 0004

Q.5B1.A 0010 2933 0588

U.5B1.5 001C

Q.SUB.A 0011

Q.5U8.5 001D

RESETU 0000 955 0090 3296 O7FE

RETURNC NJQ 000A 1088 00BE 1965 01A6 1974 O01AY 2004 0181 ‘~§r07 oie2 2073 01C4 2127 01D7 2174 O1E3
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S+ AD1.A
S.AD1.Q
S«ADD.A
S.ADD.Q
S« AND.A

S+AND.O
S.BCL.A

S«.BCL.OQ
S«I0R.A

S.10R.0Q

S.SBl.A
S.S5Bl.Q
Se5UB.A
S.S5UB.Q
S «XNOR.A
S« XNOR,Q
SeX0R.A

S«XOR.0Q

ZERD

0008
000D
000A
000C
004A

004C
005A

005C
003a

003C

002A
002C
0028
002D
007A
007C
006A

006C

0044

13-0CT-81

2224
2622
2765
2560
2746
1835

1093

1087
1409
1789
1873
1161
2713
1527
2372

969
1016
1667
2665

676

988
1430
2136
2404
2420
2436
1837
2623

435
982
1406

1939
1336
2018
2825
2849
3158

711
1252
1594
2375
2391
2417
2897

523
2083
2106

188

897
3108

01lFO0
0269
0288
0510
0554
0452

00C0o

00BE
010D
0176
045A
00D3
0280
0404
04D8

00995
00A6
0150
0275
032t
037E
03ED
049D
04E8
04F0
04F8
0187
026A

02EF
0098
03E6

01A0
0304
047C
056C
0574
05CE
0040
00ES
0138
0215
0210
022A
0581
0006
01C5
0100
0281
0366
05BF

22:22

2365
2624
2786
2577
2999

1093

1118
1438
1808
2115
1758
2738
1539
2384

972
1018
2263
2716

706
1112
1506
2149
2406
2422
2438
2595
1727

1284
1421

2043
1564
2234
2828
2852
3192

714
1287
1698
2377
2393
2475

542
2085
2112

269
1000
3146

PAGE 151
0214 2420
026A 2636
0290 2790
0521 2586
0540 3088
00C2 1597.
00C? 1127
0115 1467
017A 2472
0496 2161
0l6F 1806
0287 272
0407 1735
04E2
0096 975
00A7 1052
OlFB 2311
0281 2732
0336 733
039F 1136
03FE 1570
049F 2199
04E9 2408
04F1 2424
04F9 2440
025¢C 2599
0438 1732
03C7 1509
03EA 1912
o18C 1130
040C 1567
0486 2348
056D 2831
0575 28595
0508 3204
0041 720
00ED 1377
0159 1701
0216 2379
021E 2395
0238 2477
000E 544
01Cé6 2087
0103 2120
02C3 407
0381 1278
05CA 3le6l

CTC UCODE
0228 2489
026E 2657
0292 2792
0524 2598
05BA 3116
0413 1749
00CA 1155
011D 1493
0237 2533
04A3 2231
0179 1835
02C4 679
043A 1738
0097 1006
0088 1149
0207 2326
0285 2735
033E 784
03A4 1156
040E 1640
04 AE 2387
04EA 2410
04F2 2426
04FA 2465
025E 2603
0439
03FF 1512
0463 1927
03A2 1247
040D 1600
0400 2351
056E 2834
0576 2858
05D0C 3224
0043 749
0104 1400
015A 1761
0217 2381
021F 2407
0239 2479
000F 899
01C7 2089
01D4 2122
02E7 444
03C5 1418
05CF 3195

CTCCl

023¢
0272
0293
0528
05C1

043C

0001
0124
024A
04B5
0186
032F
0438

00Al
0O0CF
020¢C
0286
0340
03AA
0421
04E3
04EB
04F3
04FE
0260

0400
0467

038E
0414
04D1
056F
0577
05E1
004A
010A
0170
0218
0225
023A

007A
01C8
0105
02F2
03E9
0509

2513
2669

104
2607
3168

1814

1239,

1525
2631

882
1820

1008
1242
2515
2767

868

1172.

1643
2396
2412
2428

2607

1634

1257
1672
2813
2837
2861

758
1423
1923
2383
2409
2481

922
2091
2124

609
1473
3207

CROSS REFERENCE

0243
0276
029A
0528
0501

044D

00E3

012D
026C

0361
044E

00A2
00E4
0244
028¢C
035E
03AF
0422
04E4
04EC
04F 4

0262
041F

03C1
0428
0568
0570
0578

004D
0110
ol98
0219
0226
0238

0084
01C9
0106
0318
03F7
05DD

2522
2720
1013
2616
3214

1829

1270

1557
2650

1115
1970

1010
1273
2524

182

885
1200
1716
2398
2414
2430

2611

1260
1855
2816
2840
2882

1059
1452
1961
2385
2411
2483

924
2093
2126

645
1555
3239

0246
0282
0385
052E
050F

0450

00EB
0136
0270

03A0
0472

00A3
00EC
0247
0280
0362
0386
0435
04ES
04ED
04F5

0264

03c2
0455
0569
0571
057C

0089
ol18
01A5
021A
0227
023C

0085
01CA
01D7
0327
0409
05E6

2537
2730
2484
2645
3240

1832

1311
1683
2662

1458
2103

1012
1504
2530

230

944
1203
2024

‘2400

2416
2432

2615

1287
1946
2819
2843
3072

1062
1481
2000
2387
2413
2485

926
2095
2589

879
1655

0248
0284
0503
0535
05E6

0451

00F3 -~

0155
0274

03F3
0493

00A4
0126
0249
02B9
0372
0387
047E
04E6
04EE
04F6

0266

03C38
0468
056A
0572
0585

00BA
0120
01BO
0218
0228
0230

0086
01c8
0259
0360
0423

2579 0257
2739 0287
2502 0509
2694 0544
3246 OSES

3105 05BE

1386 0107
1775 0173
1867 0458

1518 0402
2264 04CO

1014 00AS5
1591 013A
2653 0271
441 02F1
950 0374

1342 0306 -

2106 0494
2402 O4E7
2418 OA4EF
2434 04F7

2619 0268

1330 0302
2012 047aA
2822 0568

2846 0573 -

3137 05C7

1215 00DB
1507 0127
2003 0181
2389 021¢C
2415 0229
2864 0579

1664 0l4F
2097 01cCC
170 02AC
888 0363
2623 052F
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BTI CTC ASSEMBLER

CIN
CLRTC

DIN
DRSTS
LIT

0011
0013

o010
0012
0014

13-0CT-81

526
666
1150
528
931
515
569
620
711
840
88l
972
1018
1059
1155
1242
1311
1386
1464
1522
1594
1670
1758
1815
1867
1939
2052
2243
2326
2385
2411
2479
2524
2557
2611
2690
2767
230
309
395
480
603
676
790
856
908
988
1045
1069
1115
1175
1293
1351
1464
1570
1681
1709
1814

0007
0033
03A8
0008
0088
0002
0016
0026
0040
0060
0077
0096
00A7
0089
0001
00E4
00F3
0107
011C
012C
0138
0151
016F
017D
018E
01A0
018D
01F4
020C
021A
0227
023A
0247
0250
0264
0278
028C
0289
02C0
02E4
02FC
0319
032€
034F
0358
0368
037€
038€
0396
0340
0380
03CA
03D9
03F5
040E
0428
0433
044D

22222

708
214l
2316

672
2037

519

574

622

714

855

901

975
1028
1062
1161
1252
1350
1400
1467
1525
1600
1677
1761
1817
18790
1955
2100
2269
2335
2387
2413
2481
2527
2560
2615
2693

154
250
312
401
486
618
679
804
859
911
1012
1048
1072
1127
1191
1296
1360
1506
1597
1695
1711
1820

PAGE 152
003F T49
0109 2157
04C8 2339
0035 2223
olss 2364
0004 535
0018 579
0027 634
0041 717
0070 858
0078 909
0097 1006
00AC 1030
00BA 1087
00D3 1170
00ES 1267
00FD 1353
010A 1406
011D 1481
0120 1542
013D 1603
0153 1683
0170 1775
017E 1821
018F 1873
01A3 2000
01CD 2102
OlFB 2282
0200 2338
0218 2389
0228 2415
0238 2483
0248 2530
0251 2563
0266 2619
027¢ 2704
02A9 157
028F 253
02CE 324
02ES 410
02FE - 495
031E 624
032F 700
0351 813
035C 868
0369 917
0385 1027
038F 1051
0397 1083
03A1 1130
0383 1200
03Ccs 1299
030C 1363
03FE . 1509
0413 1600
042C 1697
0434 1716
044E 1823

CTC UCODE
004A 796
01DE 2191
04CO 3122
O01FO 176
0214 970
0008 537
001A 584
0028 637
0042 720
0071 861
007E 911
00A1 1008
QOAD 1036
00BE 1093
00D6 1191
00EA 1270
00FE 1356
o1oC 1409
0120 1487
0131 1545
013€E 1624
0155 1698
0173 1786
0180 1825
0190 1879
o180 2003
01CE 2108
OlFC 2284
020E 2375
021C 2391
0229 2417
023C 2485
0249 2533
0252 2566
0268 2623
027D 2713
02AA 160
02C0 266
0201 337
02E8 413
0300 501
0320 627
0334 706
0353 819
035¢ 876
0368 920
0388 1030
0390 1054
0398 1086
03A2 1136
0386 1203
03CC 1308
030D 1430
03FF 1518
0414 1603
042D 1699
0435 1727
044F 1829

crCcCl

0057
01E6
05Ce2
02AE
0378
000C
oolcC
002C
0043
0072
007F
00A2
0080
oocCo
0007
00EB
00FF
010D
0122
0132
0145
0159
0175
0182
0192
o181
0101
01FD
0215
0210
022A
0230
024A
0253
026A
0280
02A8
02c2
02D4
02E9
0301
0321
0336
0355
035F
036C
0389
0391
0399
03A4
0387
03CD
03ED
0402
0415
042E
0438
0450

1961
2207
3128

1146
539
589
640
723

- Bb64
913

1010

1038

1099

1199

1273

1359

1423

1493

1551

1630

1701

1789

1828

1882

2024

2138

2286

2377

2393

2421

2491

2545

2595

2631

2716
179
272
343
441
535
633
715
822
882
944

1033

1057

1089

1140

1228

1314

1436

1527

1640

1701

1732

CROSS REFERENCE

01A5
OlEB
05C4

03A7
000D
001E
002D
0044
0073
0080
0043
0081
00C2
0009
00EC
0100
0110
0124
0134
0147
015A
0176
0183
0193
0184
olD8

O1FE’

0216
021E
022C
023F
024C
025C
026C
0281
02AF
02C4
02D5
02F1
030A
0323
0338
0356
0361
0372
038A
0392
039A
03AS5
0388
03CF
03EF
0404
0421
042F
0439
0451

1997
2351
3143

2483

546
T 594

643

758

867

915
1012
1040
1118
1215
1287
1366
1435
1504
1554
1641
1716
1806
1835
1885
2027
2188
2290
2379
2395
2472
2512
2548
2599
2677
2732

182

285

374

455

555

636

733

844

885

950
1036
1060
1103
1156
1247
1330
1442
1539
1643
1703
1735
1835

01AF
0211
05C9

0503
0010
0020
002E
0040
0074
0081
00A4
00B2
ooc7
0008
00ED
0102
0114
0126
0135
0148
0160
0179
0186
0194
0185
O1ES
O1FF
0217
021F
0237
0243
0240
025E
0277
0285
0280
02C6
02DE
02F5
030F
0324
033E
0357
0362
0374
0388
0393
039¢C
03AA
03BE
0302
03F1
0407
0422
0430
043A
0452

932
3149

2501
559
599
646
777
870
963

1014

1042

1127

1230

1296

1377

1438

1507

1557

1651

1718

1808

1858

1908

2030

2236

2292

2381

2407

2475

2515

2551

2603

2681

2735
214
291
380
471
579
658
745
847
891
961

1039

1063

1106

1169

1257

1336

1455

1564

1658

1705

1738

1855

036F
05CB

0509
0012
0022
002F
0051
0075
0093
00AS
0083
00CA
00EO
00F0
0104
0115
0127
01136
0148
0161
017A
orL88
0196
o186
OLlF2
0200
0218
0225
0238
0244
024E
0260
0278
0286
0287
02C8
02E0
02F9
0316
032A
0340
0358
0364
0376
038C
0394
039D
03AE
03C1
0304
03F2

040C"

0424
0431
0438
0455

979
3280

564
604
702
811
878
969
1016
1052
1149
1239
1302
1383
1452
1519
1591
1667
1749
1813
1864
1917
2033
2239
2311
2383
2409
2477
2521
2554
2607
2687
2738
225
306
386
474
582
670
784
853
894
964
1042
1066
1112
1172
1260
1342
1458
1567
1675
1707
1749
1858

0378
O7F9

0014
0024
003D
0059
0076
0095
00A6
0088
00CF
00E3
00F1
0106
0118
0128
013A
0150
ol6C
017¢C
018D
0199
0187
01F3
0207
0219
0226
0239
0246
024F
0262
027A
0287
0288
o2ccC
02€E2
02FA
0317
032C
034D
035A
0365
0377
038D
0395
039F
03AF
03C2
03Dé6
03F3
040D
0429
0432
043C
0456
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RO

R1

R2

R3

R4

RS-

R6

R7
RS

R9

0000

0001

0002

0003
0004

0005

0006

0007
0008

0009

13-0CT7-81

1867
2033
2106
2170
2384
2408
26424
2440
2498
2531
2547
2767
2791
2819
2843
2871
2915
2995
3027
3125
3204

752
2509
2613
1811
2709
2733
3045

842
2647

361

766
2927
3115
3286
1090
1164
432

772
743
517
1914
763
. 917

121
208
2196
919
935
1357
2039
3057
513
3087
2058
1752
1612
1964

0458
0481
0494
04A6
04E2
04EA
04F2
04FA
0508
0511
0519
0554
0562
056A
0572
057A
0585
059F
05A8
05C3
050C
0048
0242
0265
044C
0548
0550
05AC
0061
026F
0208
0347
0589
05C1
O7FB
00BF
0004
02EE
0349
0048
0305
0198
0346
0082
02A0
0285

‘04AD

0083
0370
0308
0483
0580
0001
05BA
01BF
043D
0141
0470

22322

1873
2042
2115
2193
2387
2410
2426
2459
2517
2533
2550
2770
2794
2822
2846
2882
2918
3006
3039
3137
3210
1221
2518
2617
2319
2712
2736
3048
935
2656
383
769
2933
3131

1096
1734

461

778
1942
2657
1976
2660
1548

124

420
2228
1819

997
1427
2054
3081
1227

1231
1768
1615
2072

PAGE 153
0454 1930
0484 2045
0496 2124
04AC 2199
04E3 2396
O4EB 2412
04F3 2428
04FC 2465
050A 2519
0512 2535
051A 2556
0558 2773
0563 2797
0568 2825
0573 2849
057C 2888
0586 2921
05A1 3009
05AA 3042
05C7 3140
050E 3221
0000 1258
0245 2591
0267 2755
04C9 2342
0549 2715
0551 2739
05AD 3289
008A 1732
0272 2659
D2E1 483
0348 775
058B 2958
05C5 3152
0oc1 1102
0lé68 1740
02F7 504
0348 2654
01A1 2061
0538 2949
01AA 2040
0539 2942
0133 1810
02A1 130
02EA 712
0484 2663
O17F 1823
0380 1166
03EC 1755
0486 2173
0588
00DF 1264
03B9 1240
0442 1852
0142 1673
0488 2078

CTC UCODE
0468 1949
0485 2057
0499 2127
04AE 2214
04E4 2398
04EC 2414
04F4 2430
04FE 2468
0508 2521
0513 2537
051C 2612
055C 2776
0564 2800
056C 2828
0574 2852
057E 2891
0587 2924
05A2 3012
05A8 3063
05C8 3158
0560 3242
00E7 1343
025A 2593
0288 2761
04CE 2626
054A 2718
0552 2742
07FC 3292
0167 1936
0273 2668
02FD 561
034A 2559
0593 2998
05CC 3167
00C3 1105
0168 1970
0302 526
0537 2930
01CO 2104
0590. 3051
01B9 2046
058E 2952
0178 2397
02A3 136
0337 751
0534
0181 2503
03AD 1197
043E 1771
04A7 2298
00E9 1340
038C 1470
0454 2672
0152 1424
048D 2097

CTCCL

046C
0487
049A
0482
04ES
04ED

04F5
04FF

050C
0514
052D
0550
0565
0560
0575
057F
0588
05A3
0582
05CE
0S5E7
QO0FB
0258
028A
0530
0548
0553
O7FD
019F
0276
0311
051D
05A0
0501

00C4
01A8
0308
058A
01CF
05AE
0188
0591
0220
02A4
0342

0240
0385
0443
04C3

00FA

03F6
0530
03EB
0491

1970
2066
2136
2231
2400
2416
2432
2477
2523
2539
2641
2779
2803
2831
2855
2897
2939
3015
3066
3164
3274
2055
2597
2770
2629
2721
2745

1967
2707

606
2615
3054
3186

1130
239
541

2961

2110

3075
423

2399
151
1500

2758
1333
2015
2456
1830
1503

1433
2118

CROSS REFERENCE

0472
0489
0490
04B5
04E6
O4EE
04F 6
0501
050D
0515
0534
055E
0566
056E
0576
0581
0580
05A4
0583
05D0
O7F7
01BE
025D
028D
0531
054C
0554

01A7
027
031A
052E

O5AF.

0506

00C8
02BC
030C
0594
0102
0586
02€EB

0221
02A8
03FC

0289
0303
0478
04FB
0184
03FD

03EE
0497

2012
2075
2149
2246
2402
2418
2434
2480
2525
2541

. 2758

2782
2806
2834
2858
2900
2970
3018
3096
3174
3277
2256
2601
1024
2700
2724
2936

1979
233
642

2644

3060

3198

1146
355
567

3069

2710

429
2401
173
1615
94
1339
2021
2474
2437
1558

1515
2152

047a
048C
049F
04BA
04E7
04EF
04F7
0502
0S0E
0516
0557
055F
0567
056F
0577
0582
0597
05AS
0588
0502
07F8
01F8
025F
0387
0545
0540
058C

01AB
02BA
0326
0535
0581
0SDA

00CE

0209
0313
0584
027F

02ED
0222
02AD
0419
0297
0305
047D
0500
022F
040A

0401
04A0

2018
2091
2161
2264
2404
2420
2436
2492
2527
2543
2761
2785
2813
28137
2861
2909
2973
3021
3099
3177

2317
2605
1479
2703
2727
2964

2633
288
727

2651

3078

3213

1152
364
697
426
721

2431
196

1864
294

1345

2027

2486

2536

1612

1622
2164

047C
048F
04A3
04CO
04ES8
04F0
04F8
0506
050F
0517
0558
0560
0568
0570
0578
0583
0598
05A6
058C
0503

0209
0261
03F8
0546
054E
0595

026D
02cC7
033C
0536
0587
05DF

ooDo
020C
0333
02EC
033A
022D
0282
0457
02C9
0307
047F
0504
0248
0418

0418
04A4

2024 047E
2103 0493
2167 04AS
2372 04D8
26406 04E9
2422 04F1
2438 04F9
2495 0507
2529 0510
2545 0518
2764 0559
2768 0561
2816 0569
2840 0571
2864 0579
2912 0584
2976 0599
3024 05A7
3112 05CO
3192 0508

2506 0241
2609 0263
1497 03FB
2706 0547
2730 054F
2967 0596

2635 026k
321 0200
748 0341

2894 0580

3084 0589

3245 05ES8

1158 0002
404 02E6
724 0338
511 0303
754 0343
103 029
202 0284

2146 049
615 0310

1348 0308

2030 0480

2666 053p

2669 053C
1719 0436

1637 0420
2255 048D
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RA

RANH

RB
RC
RD
RDATA

RDSTS

RE
RF

SCR

000A

0015

0008
000C
000D
0016

0017

000E
000F

0115

13-0C7~-81

2675
1618
1619
2081
2985

626

933
1112
1429
1730
1855
2650

352

673
1021
1284
3105
2305
1331

- 2247

1243
1461
1900
2060
2234
1234
1579
1924

680
2690

676
2791
1115

514

053E
0143
041A
04BE
059¢C
0028
0089
00c5
0112
0166
018A
0270
0208
0320
0386
03C7
058E
0205
00F7
01F5
038D
03F4
0460
0488
0486
038A
0410
0466
0038
0543
0036
0293
00Cé6
0304

22322

1621
1631
2100

628
954
1121
1458
1736
1861
2653
358
691
1100
1287

2320
2300
2296
1281
1561
1912
2063
2243
1278
1606
1943
1714

1722
2363
1124
3072

PAGE 154
0144 1627
041E 1722
0492 2112
0029 660
0090 966
ooCs8 1167
011A 1513
0169 1738
018C 2068
0271 2662
02DA 435
0331 694
0398 1143
03C8 1512
020A 914
0203 1133
0201 2783
03Cé6 1311
0408 1582
0463 1927
048A 2094
0489 2252
03C5 1324
0416 1609
046A 1958
01SF 1720
0163 2151
0405 2693
00C9 1143
0585

CTC UCODE
0146 1647
0437 1764
0495 2155
0031 821
0094 982
0005 1233
0129 * 1606
0l6A 1755
01C2 2434
0274 2665
02EF 558
0332 . 760
03A6 1160
0400 1634
036A 2182
03A3 2313
028F 2369
03CE 1327
0411 1625
0467 1946
0490 2130
04BC 2270
0300 1376
0417 1655
046E 3224
0162 - 2354
010C 2167
0544 2955
0ocD 1923

CTCC

014A
0441
04A1

005C
0098
00E1
013F
016E
022E
0275
0310
0345
0348
041F

04AA
04C7
04D7
0301
041C
0468
0498
04C2
030F
0423
05E1
0212

OlEl
0592
0198

1

1657
1780
2158

896
985
1293
1609
1804

2440

199
564
865
1163
1672

2205
2684
2687
1379
1628
1961
2179
2462
1388
1666

2572
2201

3102
2049

CROSS REFERENCE

014D
0446
04A2

0079
0099
00EF
0140
0178
0230
0283
0312
0350
03AC

0428 .

0480
0541
0542
03E0
041D
046F
04A9
04FD
03E2
0426

0255
01€9

058D
01BC

1661
1788
2678

903

© 988

1325
1708
1833
2453
247
570
905
1185
2348

2681
1391
1661
1984
2185

1403
1885

2575
2217
2070

014E
0448
053F

007cC
009A
O00F5
015C
0185
0233
028BE
0314
0367
0381
0400

0540
03E3
0425
0475
04AB

03ES
045C

0256
OlEE
01C3

1409
1794
2945

905
1065
1328
1710
1837
2456

346

573
994
1188
2351

2979
1406
1669
2000
2202

1418
1897

2787
2348

2176

03€E7
044A
058F

007D
0088
00F6
0150
0187
0234
0206
0315
037F
0382
04D1

0594A
03E6
0427
0476
04AF

03E9
045F

0291
0210
OlE4

1439
1849
2982

929
1084
1363
1725
1852
2629

349

664
1009
1194
2489

1421
1888
2009
2211

1555
1909

2357
2569
447

03F0
0453
0598

0087
0080
0101
0164
0189
0268
0207
0328
0384
0384
0505

03EA
045D
0479
0481

0409
0462

04D3
0254

02F3
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CLCCo
cLoco
cout
DouTt
DRCON

DRSEL

RO

R1

R2

R3
R4

R5

R6

R7

RS

R9

0015
0014
0011
0ol0
0019

0018

0000

0001

0002

0003
0004

0005

0006

0007

0008

0009

13-0CT-81

530
532
777
2176
535
853
660
1009
717
1008
1591
1675
2745
3024
3105

643"

1813
1939
2635

233

383

766
2629
3015
3152
3204
1084
1143

239

697
2764
1976
2915

640

188

909
2738

202
1200
1867
2709

911
1487

748
2103
2834
1239
1467
2269
2533
1342
2406
2422
2438
1624
1716
2782
1606

0009
000A
0051
OlE4
0008
035A
0031
0384
0042
00A2
013A
0429
0554
05A7
058E
002E
017C
olia0
026E
02BA
02E1
0347
0531
05A4
05CC
050C
008D
00CD
028C
0333
0559
01AA

0585
002D
0281

007E

0287
0284
0386
0458
0543
007F

0122
0341
0493

056F
0OE3
011D
O1F8B
024A
0306
04E9
04F1
04F9
0145
0435
055F
013F

22322

787
1531
811
199
2235
859
905
3125
723
1010
2037
1832
2758
3054
3274
646
1817
1967
2647
250
474
1030
2641
3021
3158
3207
1087
1149
352
772
2822
2704
2942
881
444
913
124
214
1203
1873
2773
915
1522
882
2106

1242
1493
2311
2536
2024
2408
2424
2440
1641
1735
2840
1278

PAGE 155
0054 824
012F 1687
0059 1923
0283
01F2 2239
035C 2480
0070 954
05C3 3140
0044 752
00A3 1012
0188 2049
0451 1835
0557 2813
05AF 3060
07F7 3289
002F 901
017€ 1821
01A7 2052
026F 2650
02BF 253
02FA° 483
0389 1042
0534 2761
05A6 3027
05CE 3161
0500 3210
00BE 1093
00CF 1155
0208 364
0349 1027
056B 2912
027D 2710
058E
0077 1864
02F2 2657
0080 924
02A1 130
0287 44l
03B7 1458
045A 2149
055C 2831
0081 926
012C 1603
0361 885
0494 2136
00E4 1270
0124 1525
0207 2326
0248 2767
047€ 2387
04EA 2410
04F2 2426
04FA 2666
0148 1651
043A 1738
0571
03C5 1391

CTC UCODE
005D 1933
0157 2154
0198
01F3 2282
0502 2495
0090 1167
05C8
0048 931
00A4 1014
01BC - 2364
0452 2319
0568 2816
0581 3069
07FC 3292
0078 1170
0180 1825
018D 2421
0270 2653
02C0 288
02FD 558
038D 1054
0558 2819
05A8 3108
05CF 3164
05DE 3224
00Co 1099
0001 1158
02DC 461
0388 1039
0584 3045
027F 435
0180 1873
0538 2706
0085 1519
02A3 154
02F1 706
03F3 1506
049F 2199
056E 2921
0086 1296
013E 1749
0362 1112
049D 2264
00EB 1273
0120 1557
020C 2437
028C 944
04E3 2396
04EB 2412
04F3 2428
0538 2715
0148 1667
0438 1749
03€E3 1421

CTcclL
019€
010D

O1lFC
0507
0005

0088

00A5 -

0214
04C9
0569
05B4
07FD
0006
o182
022C
0271
02C7
0310
0391
056A
05BF
05D0
05E1
0ocC2
00D2
02F7
038C
05AC
02EF

0190
0547
0128
02A9
0336
03FE
04AE
0587
00FO
0l16C
039F
04CO

00EC
0136
022F
0372
04E4
04EC
04F4
054A
0150
043C

03EA

211

2284
2498
1855

969
1016
985

" 2342

2900
3072

1191
1858
2491
2659

312

606
1066
2888
3112
3186
3242
1115
1908

471
1051

2654

2033

2770
1600
157
733
1570
2231

1383

230
1115
2372

1311
1683
2472

950
2398
2414
2430
2779
1436
1768

1509

CROSS REFERENCE

0286

01FD
0508
018A

0095
00A6

0370.

04CE
0582
0585

0007
o188
023F
0273
02CE
031A
0395
057E
05Co
0506
05€E7
00C6
0196
02F9
0390

0537

0187
0558
0130
02AA
033E
040E
0485

0106
0289
03A0
04D8

00F3
0155
0237
0374
04ES
04ED
04F5
055E
03EF
0442

03FF

2286
2024

972
1018
1146
2483
3006
3076

1199
1865
2629
2662

321

636
2556
2909
3131
3192
3277
1118
1970

541
1063

2703

2693
2828
1808

160

784
1640
2384

1406

272
1136
2663

1386
1775
2515

988
2400
2416
2432
2837
1518
1855

1512

OlFE
01B4

0096
00A7
03A7
0503
05A1
0587

0009
0194
0268
0274
0200
0324
051C
0583
05C5
0508
07F8
00C?
01A8
030C
0394

0546

027C
0560
017A
02A8
034D
0421

04E2 .

010C
02C4
03A4
053A

0107
0173
0244
037€
04Eb6
04EE
04F6
0570
0402
0455

0400

844
2058

975
1052
1293
2501
3012
3084

1730
1914
2631

. 2665

358

642
2612
2995
3137
3195
3286
1124
2713

564
2651

2767

170
2918
2732

179

879
1643
2465

1435

676
1430
2712

1409
1786
2524
1012
2402
2418
2434

1527
2669

1515

0357
01BF

0097
0088
03CA
0509
05A3
0589

0166
0198
026C
0275
02DA
0326
0520
059F
05C7
05D9
07FB
00C9
0280
0312
0536

055A

02AC
0586
0285
02AF
0360
0422
04FE

0114
032E
03ED
0549

0100
o175
0247
0385
04E7
O4EF
04F7

0404
053C

0401

847
914

1006
1504
1418
2623
3018
3096

1736
1936
2633
2707

374

691
2626
3009
3146
3198

1127
2716

694
2700

2825
176

2735

182
1172
1820
2660

1464

679
1970
2776

1438
1789
2530
1156
2404
2420
2436

1539
2718

1555

0358
036A

00Al
0126
03E9
052F
05A5
0588

0169
019F
026D
027€
02DE
0331
0530
05A2
05CA
050A

00CA
0281
0332
0545

056C
02AE

0286
0280
03AF
044E
0539

0l1c¢
032F
0472
0550

0115
oL76
0249
03AA
04E®8
04FO0
04F8

0407
0548

0409
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RA

RAM

RB

RC

RD

ROCON

RE

RF

SADRH

SADRL

SCR

WDATA

WRCON

000A

0017

0008

000C

0000

0018

000E

000F

oole

0013

o117

001A

001C

13-0CT-81

1597
1964
2255
1609
1439
2081
2967
513
566
606
1146
1654
1810
2091
2656
1409
1777
2179
3102
1230
1247
1564
2127
2952
1328
1296
2794
1363
1060
1360
539
1455
2091
622
2554
920
1188
620
2167
2557
1000
2803
1545
413
634
870
2030
2173
3051
637
2043
236
349
464
567
633
760
537

0413
0470
048D
0140
03F0
048E
0596
0001
0015
0025
00CE
014C
0Lp78
01C9
0272
03E7
0445
04A9

058D

00E0
038E
040C
049A
0591
00F6
03Ca
0563
0101
0393
030C
0000
03F2
048F
0027
024F
036C
03B2
0026
0lEl
0250
0381
0566
0132
02E9
0028
0075
0186
OlE3
05AE
0oe2cC
01BA
0288
0207
02F8
0313
0323
0345
0oocC

22222

1600
2060
2672
1621
1672
2158
2970
517
571
899
1152
1657
1830
2093
2668
1424
1780
2182
3115
1267
1257
1567
2185
2955
1331
1442
2852
2243
1072
2042
1828
1464
2124
680
2560
964
2351
676
2188
2563
1083
2861
1554
525
702
1105
2040
2667
3066
708
2055
269
355
486
570
645
807
1815

PAGE 156
0414 1634
0488 2078
0530 2721
0144 1661
0428 1849
04A2 2675
0597
0003 521
0017 576
007A 917
0000 1164
014D 1701
0184 1839
01CA 2095
0276 2684
03EB 1433
0446 - 1785
04AA 2205
05C1 3167
00EA 1302
03C1 1260
040D 1930
04AB 2214
0592 2976
00F7 2292
03F1 l681
0575 2979
OlF4 2247
0397 1089
0484 2468
0183 876
03F5 1603
0499 2167
0038 1350
0251 2566
0377 1033
04D1 2357
0036 1353
01ES5 2201
0252 2569
0398 1160
0578 2879
0135 1677
0308 1619
003D 743
00C4 1112
0189 2046
027A 407
0583 3075
003F 749
OlBE 2106
02c3 291
0209 36l
02FE 495
0314 573
0327 658
0352 816
0170 225

CTC UCODE
041F 1637
048D 2115
054C 2785
0l4E 1670
0453 1858
053E 2724
0005 523
0019 581
0082 919
0004 1612
015A 1720
o188 2072
olce 2097
0279 721
03EE 1473
0447 1768
04B0 2559
0501 3213
00F1 1366
03C2 1327
0468 1946
0482 2234
0599
0200 2300
0428 1814
0594 2985
01F5 2290
039A 1169
04FF 2684
035F 1127
0415 1658
04A5 2170
00FD 1356
0253 2572
038A 1045
04D3 2687
00FE 1359
O0lE9 2217
0254 2791
03AB 1185
0578 2882
0153 2027
041A 3039
0048 855
00CS5 1121
oi88 2061
02€7 426
0586
004A 878
0100 2112
o2cs 306
0208 386
0300 504
0315 582
032A 664
0354 822
0288 266

CTCcCl

0420
0496
0560
0151
0456
0540

0006
0018
0083
0141
0162
01Ca
01CC
033A
03F7
0448
051D
050F
0102
0301
0468
0486

0203
0440
059C
O1FF
03AE
0541
03A1

0424

04A6
00FF
0255
038E
0542
0100
OlEE
0293
0381
057C
0185
05AA
0070
oocse
01Co
02EC

0076
0103
02cC
02E2
0302
0317
0328
0356

1655
2152
2843
1284
1900
2788

542

586

922
1615
1722
2083
2120

763
1582
1791
2615
3239
2317
1330
2009
2678

1103
1829

2296
1175
2733
1140
1823
2193
1710
2575
1057
2736
1708
2335

8as
2348
2924
2100
3087

858
1867
2068

511

1130
423
309
395
514
609
673

3183

02c2 -;)zss

CROSS REFERENCE

0423
04A0
0572
03C7
0460
0561

000E
001D
0084
0l42
0163
01C5
01D4
0346
04ll
0449
052€
05E6
0209
03D2
0479
053F

039C
0450

0201
0380
0550
03A5
044F
04AC
0150
0256
0392
0551
015¢C
0200
0363
04D0
0588
01C0
0580
0071
018E
oic2
0303

oocs
02EB
02CD
02E4
0304
0318
0320
0505
02Cé6

1888
2161

1287
1927
2846

544

591
1090
1618
1732
2085
2122

856
1628
1794
2644
3245

865
1336
2012
2727

1106
2313

2783
1191
2797
1308
2045
2459
2338
2787
1069
2800
1714
2348

908
2363
2927
2108
3063

8§61
1879
2102

517

1870
1625
324
404
538
618
703

343

045D
04A3

03Cs
0467
0573

000F
001F
008BF
0143
0167
01Cé6
0105
0358
041D
044A
0535
05€8
035D
03D4
047A
054E

0390
04C7

028F
0383
0564
03CD
0485
04FC
020E
0291
0396
0565
015F
0210
0368
04D5
0589
0101
0582
0072
0192
01CE
0305

018F
041C
0201
02E6
0308
031E
0335

0205

1912
2173

1379
2069
2939

548

1096
1644
1734
2087
2124

897
1761
2097
2998

868
1351
2018
2791

1130
2681

1036
1228
2855
1314
2057
2477
2354

891
1086
2858
2138

. 2545

917
2690
3099
2690
3081

864
1942
2104
1622

" 1882

3048
337
429
544
624
718

380

0463
04A7

03E0Q
048A
058D

0011
0021
0oCl1
0149
0168
01C7
0106
0366
0440
0491
0540

035E
0309
047C
0562

03A2
0540

0388
0388
0576
03CF
0487
0501
0212
0364
0399
0577
0o1D8
024C
0368
0543
058C
0278
0588
0073
01Al1
01CF
0418

0193
05AD
0204
02ED
0300
0320
0339

02€E0

1949
2246

1406
2072
2964

561

601
1102
1647
1740
2089
2126
1281
1764
2100
3087

1243
1561
2033
2849

1133
2730

1048
1299

1363
2066
3221
2548

911
1163

2151
2551

961
2739

410

867
1979
2110
3042

1945

346
458
561
627
754

401

046C
0484A

03E6
0488
0595

0013
0023
00C3
014A
0168
0lics
0107
03Cé6
0441
0492
05BA

038D
0408
0481
0574

03A3
054F

038F
03CC

030D
0489
05E0
0240
0369
03AC

01DC
024E
0376
0552

02E8

0074
01A8
01D2
05A8

01A2

02D6
02F6
0311
0321
0343

02ES
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455 02F5
700 0334
2492 0506

22:22

480 02FC
715 0338
3174 0502

PAGE 157

s

CTC ucoDE CrcCl

501 0301 535 030A
745 0340 790 034F
3177 05D3

CROSS REFERENCE

555 030F 579 0316
804 0351 813 0353

603 0319
819 0355

670 032C
894 0365
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B

0003

13-0CT-81

620
702
864
913
1099
1143
1273
1359
1519
1641
1786
1867
1967
2040
2138
2269
2338
2515
2554
2647
2704
2791
179
250
364
471
606
706
882
944
1027
1051
1083
1136
1185
1293
1391
1515
1640
1749
1858
2024
2136
2255
2364
2408
2424
2440
2626
2669
2745
2779
26803
2921
2995
3027
3063
3099

0026
003D
0073
0080
oocz
00CD
00EC
0100
0128
0L48
0175
018BE
01A7
0189
0108
0lFB
020E
0244
024F
026F
0270
0293
02AF
028BF
020C
02F9
031A
0336
0361
0372
0388
0390
0398
03A4
0381
03CA
03E3
0401
0421
043C
0456
047E
0490
048D
04E2
04EA
04F2
04FA
0530
053C
0554
055E
0566
0587
059F
05A8
0582
058C

22322

622
717
867
915

1105

1149

1296

1363

1522

1651

1808

1873

1970

2046

2151

2290

2348

2524

2557

2650

2710
124
182
253
374
474
636
733
885
950

1030

1054

1086

1145

1188

1296

1418

1518

1643

1768

1888

2033

2149
2264
2387
2410
2426
2465
2641
2672
2758
2782
2879
2924
3006
3039
3066
3108

PAGE 158
0027 634
0042 723
0074 870
0081 924
00C4 1112
00CF 1170
00F0 1302
0101 1366
012C 1600
0148 1661
017A 1813
0190 1879
01A8 1976
0LBB 2052
010C 2167
OLFF 2292
0210 2354
0247 2530
0250 2560
0270 2653
027F 2732
0241 130
0280 188
02c0 272
02DE 383
02FA 483
0324 642
033E 766
0362 888
0374 961
0389 1033
0391 1057
0399 1089
03A7 1156
0382 1191
03CB 1299
03E9 1430
0402 1527
0422 1655
0442 1820
0450 1900
0481 2042
049F 2152
04CO0 2313
04E3 2396
04EB 2412
04F3 2428
04FE 2468
0534 2651
053D 2675
0557 2761
055F 2785
0578 2888
0588 2927
05A1 3009
05AA 3042
0583 3069
058F 3112

CTC ucCoDE
0028 640
0044 743
0075 881
0085 926
00CS5 1115
00D6 1191
00F1 1328
0102 1383
013D 1603
014E 1667
017C 1817
0192 1885
01AA 1979
018D - 2058
OlEl 2188
0200 . 2296
0212 2364
0249 2533
0251 2563
0271 2659
0285 2735
02A3 154
0281 202
02C4 288
02E1 407
02FD 511
0326 676
0347 772
0363 891
0376 964
038A 1036
0392 1060
039A 1103
03AA 1160
0383 1200
03CC 1327
03€ED 1436
0404 1539
0423 1675
044E 1829
0460 1930
0484 2078
04A0 2158
04C7 2319
04E4 2398
04EC 2414
04F4 2430
04FF 2483
0536 2654
053E 2678
0558 2764
0560 2788
057E 2900
0589 2939
0542 3012
05A8 3045
0584 3075
05Co 3131

cT1CCl

002D
0048
0077
0086
00C6
0007
00F6
0106
013E
0150
017€E
0194
01AB
01BF
01E5
0201
0214
0244
0252
0273
0286
02A9
0284
02C7
02E7
0303
032E
0349
0364
0377
0388
0393
039C
03AB
0386
0301
03EF
0407
0429
0450
0468
0480
04A2
04C9
04ES
04ED
04F5
0503
0537
053F
0559
0561
0582
0580
05A3
05AC
0586

643

752

899

931
1118
1199
1331
1406
1606
1670
1821
1908
2024
2061
2201
2300
2421
2536
2566
2662
2738

157

214

312

426

517

679

784

908

985
1039
1063
1106
1163
1203
1342
1439
1555
1681
1832
1949
2081
2185
2342
2400
2416
2432
2501
2657
2681
2767
2791
2909
2952
3015
3051
3078

OSCS/-u§146

CROSS REFERENCE

002E
0048
0074
0088
00C7
0009
00F7
010¢
013F
0151
0180
0196
0184
01C0
01E9
0203
022¢C
0248
0253
0274
0287
02AA
0287
02CE
02EC
0305
032F
0340
0368
0370
038C
0394
0390
03AC
0387
0306
03F0
0409
0428
0451
046C
048E
04AB
04CE
04E6
04EE
04F6
0509
0538
0540
0554
0562
0583
0591
05A4
05AE
0587
05CA

646

855

901
1084
1121
1230
1350
1435
1609
1730
1825
1914
2030
2102
2217
2311
2437
2545
2569
2665
2767

160

230

321

441

541

691

865

911

988
1042
1066
1112
1169
1228
1351
1442
1561
1716
1835
1964
2103
2199
2357
2402
2418
2434
2556
2660
2684
2770
2794
2912
2955
jo1s
3054
3081
3152

002F
0070
0078
008D
0o0cs
00E0
00FD
0114
0140
0166
0182
0198
0186
01CE
O1EE
0207
022F
024C
0254
0275
028C
02A8
0289
0200
02F1
030C
0331
035D
0369
037€
038D
0395
039F
03AE
0388
0309
03F1
0408
0435
0452
0470
0493
04AE
0403
04E7
04EF
04F7
051C
0539
0541
0558
0563
0584
0592
05A5
05AF
0588
05CC

676
858
909
1087
1124
1242
1353
1464
1621

.1736

1858
1936
2033
2104
2243
2326
2491
2548
2572
2687
2783

170

233

352

444

558

694

868

917
1000
1045
1069
1115
1172
1243
1360
1458
1570
1735
1849
1970
2106
2214
2363
2404
2420
2436
2612
2663
2687
2773
2797
2915
2970
3021
3057
3084
3161

0036
0071
007€
00BE
00cC9
00E4
0OFE
011€C
0144
0169
olieB
019F
0187
01CF
OlF4
020C
023F
024D
0255
027A
028F
02AC
02BA
0208
02F2
0310
0332
035E
0368
0381
0318E
0396
03A0
03AF
038D
03DC
03F3
040E
043A
0453
0472
0494
0482
04D5
04ES8
04F0
04F8
052D
053A
0542
055C
0564
0585
0597
05A6
0580
0589
05CF

680

861

911
1093
1127
1267
1356
1487
1624
1749
1864
1942
2037
2110
2247
2335
2506
2551
2575
2693
2787

176

239

358

461

564

697

879

920
1012
1048
1072
1133
1175
1278
1379
1506
1637
1738
1855
2009
2127
2246
2372
2406
2422
2438
2623
2666
2690
2776
2800
2918
2976
3024
3060
3096
3164

0038
0072
007F
ooco
00CA
00EA
OOFF
0122
0145
0l6C
0180
01A1
0188
01D2
O1lFS
0200
0241
024E
0256
027C
0291
02AE
028¢C
02DA
02F7
0312
0333
0360
036C
0385
038F
0397
03A3
0380
03CS5
03E0
03FE
0420
0438
0455
0479
049A
04BA
0408
04E9
04F1
04F9
052F
0538
0543

055D

0565
0586
0599
05A7
0581
0588
0500

e 06 06 0 0 0 O O O © VOV 9V 9V 9O 9 @ 9 °® @ e 9 o



O

.

-

BTl CTL':!SEHBLER

B.A 0002
BL 0007
BLOL 0006
BR 0005
BRAR 0004
NOP 0001
Q 0000

13-0CT-81

3186
3286

842
2707

1155
2713
2979

-515
. 584
963
1012
1040
1386
1551
1718
1833
2170
2599
2681
1705
28006
2958

0506
07FB
0061
027€

0001
0280
059A

0002 -

001C
0093
00A4
0082
0107
0134
0l61
0185
OlE2
025E
0278
0431
0567
0593

22:22

3195
3289
2964
2060

1158
2716

519

589

966
1014
1042
1409
1557
1738
1835
2220
2603

447
1707
2871
2961

PAGE 159
05D9 3198
07FC 3292
0595
0488 2069 .
00D2 1708
0281
0004 546
001E 594
0094 969
00AS 1016
0083 1052
010D 1438
0136 1591
0l6A 1755
0186 1837
OlEF 2472
0260 2607
02F3 970
0432 1709
057A 2691
0594 2973

CTC UCDDE
050A 3207
07FD

048A

015C 1710
0010 559
0020 599
0095 972
00A6 1018
0088 1152
0115 1467
013A 1630
016E 1758
0187 1917
0237 2512
0262 2611
0378 1695
0433 1711
057F 2894
0598

cT1CcC1

050D

0150

0012
0022
0096
00A7
00D0
011D
0147
016F
0199
0243
0264
042C
0434
0580

3210

2629

564

604

975
1028
1161
1493
1664
1775
1923
2521
2615
1697
1727
2930

CROSS REFERENCE

05DE

0268

0014

0024

0097
00AC
00D3
0124
014F
0173
0198
0246
0266
042D
0438
0584

3242

2631

569

708
1006
1030
1239
1504
1673
1789
1965
2527
2619
1699
1732
2933

05E7

026C

0016
003F
00Al
00AD
00E3
0126
0152
0176
01A3
0248
0268
042E
0439
0588

3274

2633

574

749
1008
1036
1270
1525
1683
1804
1997
2589
2623
1701
2075
2942

07F?

026D

0018
004A
00A2
0080
00EB
012D
0155
0178
OlAF
0259
026A
042F
048C
058¢E

3277

2635

579

840
1010
1038
1311
1542
1716
1806

T 2070

2595
2677
1703
2693
2949

O7F8

026E

001A
0060
00A3
o081
0OF3
0131
0160
0179
01C3
025¢C
0277

0430

0544
0590
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BTI CTC ASSEMBLER

ALKWAYS
8170

8IT1
BIT2

BIT3
BlT4

BITS

BIT6
BIT7

BORROW

CARRY
CcCI

cco
CF1

CFO

CRCERR
DCl
DCco
DFI
DFO
DPE
NBITO

NBIT1
NBIT2

NBIT3
NBIT4
NBITS
NBIT6
NBIT?7
NBORROW

NCARRY
NCCT
NCCO
NCFI
NCFO
NCRCERR
NDCI
NDCO
NOF I

0000

-0008-

0009
000A

0008
000C

000D

000E
000F

0039

0019
0013

0011
0012

0010

001E
0017
0015
0016
0014
0002
0028

0029
002A

0028
002C
0020
002E
002F
0019

0039
0033
0031
0032
0030
003E
0037
0035

} 0036

13-0CT-81

2786
1430

405
2165
1820
1085
1580
2031

897
2306

203
2402
2457
2400

822
1720

681
2218
1440
1815

703
1992

762
1946
664
1924
1670
667

2148
2198

904
2119
1234

934
1389
2055

930

986
2365

629

627

677
2301

240

643
2256
1598

782
718
2212
2214

2164

0290
0112
02E6
04A4
O17F
008D
0410
0480
0079
0205
0284
0222
04F8
0221
005C
0436
0038
01lEE
03F0
044D
0030
01AD

004E
0lA2
0032
0198
0427

0033

o1DB
01E8

007C
0497

00E1l.

0089
03E2Z
0486
0087
0099
0214
0029
0028
0036
0203
028C
0326
0480
0413

0052
0042
04B1
O1lED

01EO0

22:22

2790
1457
1101
2174
2513
2610
1607
2229
1168
2602

209

998
2475
2594
1715
1853

843
2248
1635
2895

706
1995

765

679
1930
2131

171

140

1066
2518
1862
1344
1428
2522

295
2321
2507
1222
1294

983
2349

289

692
2314
2358

816
724

2727

PAGE 160
0292 92
0L1A 1514
0398 1195
04A7 2197
0245 2614
0263 936
0416 1610
0484 2538
0005 2510
025F 122
0285 1471
0380 1346
0500 2544
0258 95
015F 1824
0454 2548
0061 1332
01F5 2570
041F 3287
0580

003E 744
01AE

004F 775
0037 683
019D

0498 3234
02AC

02A5

00BB 1628
0504

018C 1167
00FB 2504
03EC 1556
050C

02€9 616
020A 2526
0241 2598
000D 1259
00EF 1853
0098 1326
0210 2355
02C7 322
0331 767
04C7 3052
04D3 2746
005A 1928
0044 741
0283 143

CTC UCODE
0296 104
0129 1726
0384 1501
04AD 2534
0265 2771
0370 971
0417 1656
0514
0242 2606
0240 125
03F6 2487
0307 1358
0517
0297 ' 2546
o181 2398
0519
00F7 1622
0254 2573
07FB 3290
0048 747
0050 797
0039 778
05E4
0146 749
03AD 1198
0240 2759
0409 1753
031D 1334
050E
0250 2756
00E7 2257
0189 2592
00F5 1616
0212 2711
0200 384
0347 1285
05AE 3058
0554 2928
019C
0047 756
0206 146

cTccl

029A
0164
03FC
0512
028D
0378
0423

0261
02Al1
0504
0308

0518
0220

0144
0255
07FC

0049

0057

0051

0341

0385
0289
0430

03D3

0288
O1F8
025A
0142
027F
02E1
03C7
0580
0589

004C

2370
2435
1616

421
1279
1667

2762

137
2542
1756

2708

1971

365

791

809

784

306

2520
1025
1886

2016

2299
2432
1241
1662
2784

462
1434
3076

1989

)

CROSS REFERENCE

0407
022€
0419

02EA
03C5
0426

028A
02A4
0516

043E

027€
01A8
02DC

0055

0058
0053

0367

0508
0387
045C

0478

04C3
022D
03BC
014E
028F
02F7
03EE
0586

01AC

2749
2441
1723

713
1349
1865

1340
152

1772

674
2152
436

794

1918
812

1022

1235
1898

2524

2528
1232
1613
2105
2788

484
1850
3082

892

0555
0230
0437

0337
0308
0457

03D5
02A8

0443

0320
010C
02€EF

0056

0199

0059

0386

03BA
045F

0500

050F
0389
0418
01CF
0291
02FD
0453
0588

0364

2618
2098

752
1404
1910

- 2022

174

2028

1504

2168

698

1956

1921

818

1769

1325
1944

2530
2532
2111
2792

542
1965

0267
0491
0342
03E5
0462

0470
02AD

0A7F
03FD
01lEl
0333

01A3

019A

0058

0442

03D0
046A

0510
0511
olD2

0293

030C
0470

248
2147

2536
1419
1925

2540
197

2040

1559
2202
773

1959

1943

1909

2073

1377
1959

2297
234
607

2153

02BE
049E

0513
03E9
0466

0515
0282

0483

040A
01E9
0349

01A4

01A1

0196

0488

03DF
046E

0201
02BA
031A
04A0
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BTI CTC ,\)EHBLER 13-LUCT=-sl 22:22 PAGE 161 CTC ucave 1 ’\) CROSS REFERENCE

“DFO 0034 128 02a2 131 02A3
NDPE 0022 177 02AE
NEVER 0020 1240 O0OE3 12471 00EB 1312 OOF3 1387 0107 1410 0100 1439 0115 1468 0110 1494 0124

1526 0120 1558 0136 1684 0155 1776 0173 1790 0176 1965 0lAe 1974 01A9 2007 0182
2139 0108 2142 01D9 2155 010D 2158 01DE 2177 OlE4 2192 O1lEé6 2205 OlEA 2208 OlEB

2227 01F1 2447 0232 2463 0236 89 0295 231 0289 264 02C1 273 02C4 283 02C5
304 02C8 307 oz2cCcC 319 02CF 335 0203 338 02D4 347 0206 350 0207 356 0209
378 020F 393 02E3 396 02E4 445 02F2 453 02F4 459 02F6 478 02FB 493 02FF

496 0300 524 0307 533 0309 539 0308 553 030E 562 0311 568 0313 571 0314
574 0315 601 0318 613 031C 622 031F 625 0320 631 0322 640 0325 656 0329
659 032A 665 0328 683 03130 695 0332 707 0336 737 033F 788 034E 802 0350

808 0352 817 0354 1104 039C 1107 039D 1343 03De6 1437 O3EF 2025 047E 3103 0580
3278 O7Fs 3293 O7FD

NOVFLOW 0038 2872 057A

NPFN 0027 687 0QuU3A }

NRDD 003D 1113 039F 2340 04CD 2343 04CE

NRDDX 003F 2302 04C4 2317 04C8 3237 05€5

NRDL 0026

NRDR 0024 86 0294

NRTC 0021 661 0031 2146 01DA 2162 01DF 2196 01E7 2212 OlEC 2346 020F 927 036D 974 0379
1128 03Al1 1141 03A5 3126 05C3 3132 05C5 3147 05CA 3153 05CC 3284 O7FA

NSIGN 003A 2062 01CO 1480 O3F8

NSTKFULL 001C 2577 0521 2586 0524 2595 0527 2598 0528 2607 0528

NWOL 0023 3199 05DA

NWDR 0025 3178 05D3 3181 0504 3187 0506

NZEROD Q038 712 0040 715 0041 721 0043 751 0048 1216 00DB 1253 O0O0ES5 1288 00ED 1341 OOFaA

1378 0104 1401 O010A 1424 0110 1453 0118 1482 0120 1508 0127 1549 0133 1595 0138
1699 0159 1702 OL5A 1739 016A 1940 01A0 1962 01AS 2004 0181 2050 01BC 2318 0209
2418 022A 2454 0233 2457 0234 2486 023D 359 02DA 433 02EE 725 0338 770 0348
776 034A 995 037F 1131 03A2 1261 03C2 1288 03Cs 1337 03D4 1422 03EA 1510 O3FF
1513 0400 1565 040C 1568 040D 1632 041k 1868 0458 1874 0454 1962 046F 2019 047C
2113 0435 2115 0496 2156 04Al 2162 04A3 2232 0485 2349 04D0 2490 0505 2630 0531
2701 0545 2704 0546 2707 0547 2710 0548 2713 0549 2716 0544 2719 0548 2722 054C
2725 054D 2728 054E 2731 054F 2734 0550 2737 0551 2740 0552 2817 0569 2820 056A
2823 0568 2826 056C 2829 056D 2832 056E 2835 056F 2838 0570 2841 0571 2844 0572
2847 0573 2850 0574 2853 0575 2856 0576 2859 0577 2862 0578 2865 0579 2883 057C
2898 05861 2937 058C 2946 058F 2956 0592 2962 0594 2965 0595 2968 0596 2983 0598
2986 059C 3073 0585 3138 05C7 3193 0508 3225 05E1

UVFLOW 0018

PFu 0007 1488 0122 1750 016C

kDD 001D

RDDX 001F

ROL 0006 1816 017v 2406 0224 3231 05€E3
RDR 0004 1110 039¢ 1474 03F7 3228 0%5€2
RTC 0001 98 0298 '

SIGN 001A 1498 O03Fy 1812 044cC

STKFULL 003C 2604 052A

DL . 0003 1811 0178 2404 0223

DR 0005 101 0299

LERO 0018 759 004D 967 0094 1060 0089 1063 008BA 1228 00DF 1265 00E9 1762 0170 1937 019F

2001 0180 2171 OLE2 2221 OlEF 2376 0215 2378 0216 2380 0217 2382 0218 2384 0219
2386 021A 2388 0218 2390 021cC 2392 021D 2394 021E 2396 021F 2408 0225 2410 0226
2412 0227 2414 0228 2416 0229 2476 0238 2478 0239 2480 023A 2482 0238 2484 023C

427 02EC %18 0305 723 033C 779 0348 L144 03A6 1248 O03BE 1258 03Cl1 1331 03D2
1407 03Es 1601 0414 1673 0428 1896 0455 1913 0463 1928 0467 1947 0468 1968 0471

2001 0476 2013 047A 2235 04B6 2244 0489 2253 048C 2352 04D1 2743 0553 2814 0568
3106 05BE 3159 05CE 3205 050C






