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ARAANKA RN K

-

-
©0 00 €O 69 00 00 8O C0 L0 $0 €O 8O CO &0 0O

P et Bt e e o e o
WUWWWWWWNN z
SUBWNFO®® oo

37

-
ooV L S
BWHONN BN O

12C3
12c4
12€5
12C6
12¢7
12c8
12¢9
12ca
12CB
12¢C

HAARKARANRNRR AL B KARARRRAAARKAN

A
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ARRNARARRRKRERNRNRRRRNAARR AN KN RARAAR RN AR AR RAANRAARN KRR AN AR A M AR KRR AR ARk R
l *

* ICI/ICSI *
" {Insert Characters Immediate, »
: Insert Characters Suppressed Immediate) :
x 1. Extract the immediate operand count from the right nibble *
» of the instruction byte *
* 2. If the immediate operand count is zero, then fetch the »
: ex(endeﬂ operand count in the next subpvogram instruction :
* 3. Move the next count bytes from the subprogram to the *
* rget. If Insert Characters Suppressed Immediate and *
* the significance tvlg?er is off, then use the fill »
: character for each byte to be moved. :
AARKRRAKRARAARRRARAKRARANRNARMR AR RNARNANRARA AN ARKRARRNARA AR A AR R AR AR RN R R AR
L3
ICI ADD O00F SP1B ANDL SP1B

ADD uBB JSL NSPG ZERO

ADD SP1B ADD SP2B

ADD uUBB JSL EDI3 ZERO

ADD JSL  NSPG UNC

SP4A JSB *+2 obD XRO ADD RH
ADD NF3A ADD
SP1B ADD RH ADD
ADD JSL NTRG UNC
JSB *-6 UNC FFFF SP2B ADDL SP28

10/ 2/88 9:27 AM

iMMEDIATE OPERAND COUNT

EXTENDED OPERAND COUNT

NUMBER OF CHARACTERS TO INSERT

LOOP UNTIL COUNT = 0

FETCH NEXT SUBPROGRAM IMMEDIATE BYTE
INSERT CHARACTER SUPPRESSED IMMEDIATE?
FILL CHARACTER FOR ICS

USE FILL CHAR IF SIG. TRIGGER IS 0

USE INSERT IMMEDIATE CHARACTER

STORE NEXT TA:GET BYTE

NEXT ITERATIO
DECREMENT COUNT
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RECORD C. AHRKKINK KKK HARARIRRA N NARRRRARKRRRAR AL B ANAANASRARARNN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18177 RARRAAARAARRNARNRARARAAANRNAAR A AN A KA N R AR AARKRAAA AR R RAARAARARRARNA XX &R A *
18178 *
ig{;g * BRS (BRanch if Significance trigger is set) :
®
18181 * 1. Extract the immediate operand displacement from the right .
18182 - nibble of the instruction byte. *
18183 » 2. If the immediate operand displacement is zero, then fetch *
18184 * the extended npernnd displacment in the next subprogram *
18185 * instruction bx *
18186 * 3. If the signif cance tr1?ger is not set, then do the *
18187 » next subprogram instruction *
18188 * 4. Determine the sign of the displacement and either add or *
18189 - subtract the displacement to or from the subprogram RBA. *
18190 " S. Restart the subprogram at the new subprogram RB *
. *
ig}gé KARRAARAAKARRARRAR AN ARA AN AR AR AR A RAR AR AN R R AR AR R R R AR AR AR R AR RAARA KRR AN R AR
18193 *
18194 12CD BRS 0080 ADDL SP4A 000F SP1B ANDL SPiB DISPLACEMENT SIGN MASK
18196 IMMEDIAIE DISPLACEMENT OPERAND
18197 12CE ADD UBB JSL NSPG ZERO
18199 EXTENDED DISPLACEMENT OPERAND
18200 12CF ADD SP1B ADD -
18202 DISPLACEMENT OPERAND
18203 1200 JsB  *+4 NF3A UBB SP4A AND ZERO SIGNIFICANCE TRIGGER?
1820% POSITIVE/NEGATIVE DISPLACEMENT
182086 12D1 ADD FFOO SP18 IORL SP1B
18208 EXTEND SIGN BITS IF NEGATIVE
ig%g? 1202 RD CAD ADD OLD SUBPROGRAM RBA
18212 1203 UBA SP18 ADD RD JSL EDI6 UNC NEV SUBPROGRAM RBA
18214 RESTART SUBPROGRAM AT NEW RBA
18215 12Da ADD JSL EDI3 UNC -
18217 NEXT SUBPROGRAM INSTRUCTION
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RECORD C.S. ARRAKNARARRN ALY A A

AXKRARAKAR  KAANKKAAARKARE A AXKANKA MR IR KA R

DDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

13219 ARAAXRRRANRAR KRR ARNKAR A AR R AR RKRKRARARN AN ARAR AR AR R AR RR AR AN AR R AN AR AR AR RN
18220 * *
18221 * SUFS/SUFT *
18222 * {Subtract From Source pointer, *
18223 * SUbtract From Target pointer) *
18224 > *
18225 * 1. Extract the immediate operand displacement from the right *
18226 * nibble of the instruction byte. *
18227 * 2. If the immediate operand displacement is zero, then fetch *
18228 * the extended operand displacment in the next subprogram »
18229 * instruction. »
18230 * 3. If the extended displacement operand is zero, then do *
18231 * the next subprogram instruction. *
18232 * 4. Use SM+1 for upper stack limit to delay bounds testing at *
18233 * SM until the word is actually fetched or stored. *
18234 * 5. Determine the sign of the displacement and extend the *
18235 “ sign bits. *
18236 * »
18237 * SUFT (continued here) *
18238 * *
18239 * 6. Write the current target word and bounds test to flush *
18240 * the left byte from the buffer if needed. *
18241 * 7. Subtract the signed displacement from the target pointer *
18242 * RBA . *
18243 * 8. Compute the new target effective address, bounds test, and *
18244 * set the flags for target operations to be performed in ALUB.*
18%:5 : 9. Next subprogram instruction. :
igZ‘g AAEARAAKRAKRRAARARNAARARRARKNR A RN ANRANARARR AR R A RN AR KR AN AARARRRARRRARR AR
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RECORD c.S. ALU ARRRRRARXE  ARRKARRKRANAN ALY B ANRKARARRKRRRN
ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18249 1205 SUFT 0080 ADDL SP4A 000F SP1B ANDL SP1B DISPLACEMENT SIGN MASK
18251 IMMEDIATE DISPLACEMENT OPERAND
18252 12D8 SP4A ADD SPOA UBB JSL NSPG ZERO SAVE SUBINSTRUCTION
18254 EXTENDED: DISPLACEMENT OPERAND
18255 12D7 ADD SP1B JSL EDI3 ZERO -
18257 ISPLACEMENT QPERAND; DO NOTHING IF ZERO
18258 12D8 SM  INC RG UBB SP4A AND ZERO US +1 TO TEST NEW RBAS BEFORE USAGE
18260 OSITIVE/NEGATIVE DISPLACEMENT?
18261 12D8 SPOA JSB SUFS ODD  FFOO SP1B IORL SP1B UFT/SUFS
18263 EXTEND DISPLACEMENT SIGN BITS IF NEGATIVE
18264 12DA JSB  *+4 NF2 RF INC ROD FINISH WRITING TARGET WORD IF LEFT BYTE
18266 FETCH CURRENT TARGET WORD
18267 1208 RG UBB BNDG SP3B ADD BOUNDS TEST TARGET WORD < SM+1
18269 LAST TARGET BYTE
18270 120C UBB ADD RLZ OPB ADD RRZ LEFT BYTE
18272 OLD RIGHT BYTE
18273 12DD ADD UBA UBB IOR DATA -
18275 WRITE TARGET WORD
18276 12DE RC SP1B SUB LSR RC  SP1B SUB RC NEW TARGET RBA/2
18278 NEW TARGET RBA
18279 12DF UBA DB  ADD RR ROD JSBI *+2 NFSB NEW TARGET EFFECTIVE ADDRESS
18.:81 SKIP BOUND:! IF SPLIT STACK
18202 12€0 UBA DL JSBS CEBC NCRY RG UBA JSBS CEBC NCRY BOUNDS TEST E D
18284 BOUNDS TEST SM )-
18285 12E1 RE ADD ROD RH ADD ROD REFETCH SQURCE OPERAND
18287 FETCH TARGET_OPERAND
18288 12E2 RH CAD RF RC CSR HBF2 SVNCHRONIZE TARGET OPERATIONS
18290 F2 EVEN/ODD SOURCE RBA
18291 12€3 XR1 ADD ROB3 OPB ADD LRZ SP3B REFETCH TARGET OPERA ND
18293 SAVE LEFT BYTE OF TARGET WORD
18294 12e4 SM  ADD RG JSL EDI3 UNC RESTORE SM FOR SOURCE/TARGET UPPER BOUND
18296 NEXT SUBPROGRAM INSTRUCTIO
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KARRNRRAN MARARKRRRMA  RARNARKNARRRAAR AL} B AAKKARRNNRRNAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

MEARRARKARAARRNE R AR R AR R KRR R RAR AR IR AN ARRA AN AR RA R AR AR AR AR KA RRINARNR A AR

18298

18299 * *

18300 * SUFS (continued here) *

18301 * *

18302 » 6. Subtract the signed displacement fro the source RBA *

18303 * ointer. *

18304 * 7. Compute the new source effective address, bounds test, *

18305 * and set the flags for the source operations to be *

18306 * erformed in ALUA. *

18307 : 8. Next subprogram instruction. :

igggg AARRKAKARKARNRAARA AN AN RRRRRR AR AR RAAN A ARRANRR AR AR AR R R AR R NN R R Rk ok ok

18310 *

18311 1265 SUFS RB  SP1B SUB LSR RB  SP1B SuB RB NEW SOURCE RBA/2

18313 NEW SOURCE RBA

18314 12E6 UBA DB  ADD RH  ROD JSB  *+2 NF5B NEw SOURCE EFFECTIVE ADDRESS
18316 KIP BOUNDS TESTS IF SPLIT STACK MODE
18317 12€7 UBA DL JsS8S CEBC NCRY RG UBA JSBS CEBC NCRY BOUNDS TEST EA >= DL

18319 BOUNDS TEST SM >= EA.

18320 12€8 RB ADD opD RH ADD RE SF1 EVEN / ODD SOURCE RBA?

18322 F1 <- ODD SOURCE RBA DEFAULT
{gg%g 12E9 sM ADD RG CF1 JSL EDI3 UNC F1 <- EVEN SOURCE RBA; RESTORE SM LIMIT

NEXT SUBPROGRAM INSTRUCTION
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RECORD C S LA R SR EERESE] LU LEES SRR R RS AR EEEREREER S ¥ ALU B MRk N Rk Rk AN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
13327 AKX ARANAR AR AR R AR KRR AR AN ARKA R R A RAAXARARR AR A ARAAANRAARAR AR RN ARRARRR AN
18328 * *
18329 * ICP/ICPS *
18330 * {Insert Character Punctuation, »
18331 * Insert Character Punctuation Suppressed) *
18332 * *
18333 * 1. Extract the immediate operand character from the right b
18334 * nibble of the subprogram instruction. »
18335 * . The character to be inserted is obtained by adding %40 *
18336 * to the immediate operand *
18337 * 3. If the instruction is Insert Character Punctuation *
18338 * Suppressed and the significance irxg?er is false, then *
18339 * the character to be inserted is the fill char. *
18340 * 4 Store the insert character in the next target byte. *
13321 * 5. Next subprogram instruction. *
" *
igg‘g NAKARRKARAX A AR A AR R AN R AR AAN A AR AR AN RRRARNAAANRARNAARANR AN RN R XXX KR
18344 *
18345 12EA ICP ADD 000F SPLB ANDL
18347 IMMEDIATE INSERT CHARACTER OPERAND
18348 12EB SP4A JSB *+2 EVEN 0020 UBB ADDL SP1B INSERT CHARACTER PUNCTUATION SUPPRESSED’
18350 ADD A BLANK TO THE INSERT CH R CT
18351 12EC ADD NF3A XRO ADD RH USE THE FILL CHARACTER IF SU ESSED
18353 FOR ICP5S USE THE FILL CHARACTER DEFAULT
12353 12ED SP1B ADD RH ADD USE THE INSERT CHARACTER
1835 -
18357 12EE ADD JSL NTRG UNC -
18359 STORE THE NEXT TARGET BYTE
18360 12EF ADD JSL  EDI3 UNC -
18362 NEXT SUBPROGRAM INSTRUCTION



HHRRMMAKKK  KAAKKNRKUCRRAR AL B ARAARANNAKKK KR

PAgEog;3 COBOL 11 FIRMNARE INSWRUEGION.SET -~ EDIT 10/ 2/86 9:27 AM
REC
A LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

64 AHRRRKARRAIAAN R R AR KR KR RRRRARINKAKARARK KRR AR RRA KRR KR RR A AR X R Ak kR Ak
»*

183

18365 *

1836? * IS (Insert characters depending on Sign) :

1836 *

18368 * 1. Extract the immediate operand count from the right nibble »

18369 * of the instruction byte *

18370 * 2. If the count is zero, then next subprogram instruction. *

18371 * 3. If the condition code is CCG or CC en move the next *

18372 * count characters from the subprogram to the target and *

18373 * add the count to the subprogram RBA to skip the second *

18374 * string un the subprogram aestart the subprogram at the *

18375 * new subprogram RBA. *

18376 * 4. If the condition code is CCL, then add the count to the *

18377 * subprogram RBA to sklﬂ over the first string in the *

18378 * subprogram and move the next count subprogram characters *

18379 * to the target. *

18380 : 5. Next subprogrlm instruction. :

{gggé RAK A KARR I KRN ARK R ARA AN A RRKRARERR AR KRR ARAR R KRARRAAN A RR KRR AR ARRARRRRARR R R R A

18383 *

18384 12F0 1S 0100 STA ANDL SPOA 000F SP1B ANDL sP28 CCL OR CCG/CCE

18386 IMMEDIATE OPERAND COUNT
18387 12F1 uBB ADD SPaA uBB JSL EDI3 ZERO SAVE COUNT

18389 DONE IF COUNT IS ZERO
18390 12F2 SPOA JSB  *+6 NZRO UBB JSB *+5 ZERO POSITIVE OR NEGATIVE?
18392 DONE WHEN COUNT = 0

18393 12F3 ADD JSL NSPG UNC -

18395 FETCH NEXT SOURCE BYTE
18396 12F4 ADD SP1B ADD RH -

18398 TRANSFER SUBPROGRAM BYTE TO TARGET
18399 12F5 ADD JSL NTRG UNC -

18401 WRITE NEXT TARGET WORD
18402 12F6 JSB  *-4 UNC  FFFF SP2B ADDL sP28 NEXT ITERATION

18404 DECREMENT COUNT

18405 12F7 RD  SP4A ADD RD JSL EDIG ZERO SKIP SECOND OPERAND STRING
18407 START AT NEW SUBPROGRAM RBA
18408 12F8 RD  SP4A ADD RD JSL  SPGS ZERO SKIP FIRST OPERAND STRING
18410 UPDATE THE SUBPROGRAM POINTERS
18411 12F9 ADD SP2B ADD -

18413 COUNT

18414 12FA ADD UBB JSL EDI3 ZERO -

18416 DONE WHEN COUNT = ©

18417 12FB ADD JSL NSPG UNC -

18419 FETCH NEXT SUBPROGRAM BYTE
18420 12FC ADD SP1B ADD RH =

18422 TRANSFER SUBPROGRAM BYTE TO TARGET
18423 12FD ADD JSL  NTRG UNC

18425 STORE NEXT TARGET BYTE
18426 12FE Jsg -4 UNC FFFF SP2B ADDL SP2B NEXT ITERATION

18428 DECREMENT COUNT

18429 12FF ADD ADD NOP to keep system happy



PAGE 374
RECORD
NO

Cc.S.
ADDR

}303
1308

Duplicate Instructions
AXRKRARRAMN ALY A RkhadakAkan  axkkkakrxkxxa ALY ANRRRARRRR KRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AR ARRR A A AR A AARR RN RN AA A RRARA AR R R R AN AR AR R AR R AR R R AR R R AR AN AR AR R R R AR AR
* Duplicate A (DUP) Instruction *
AAAEANRAR A RN RRRARRRAARRRARARARAAN AR AR AR AR AR AR R A AR AR R RRRAMRRARRRNAR RN
"

11300

fLUT INSTR=DUP:0 000 100 101 xxx xxx, SR=1, ENTRY=DUP

DUP ADD JSZ PSHM SR7
ADD EPSH RA  ADD RH  CCA
ADD NEXT ADD

N

KAARARNKRNRRANARR A AR AN AN R AR R AN AT AR R R R AR AR AAA R RN AR R ANA R RN NN R A AR R AR AR AR

* DDUP (Double duplicate) Instruction *

n-:n-nnn-nn-ntinnnn-t(t-nauannn--nnn-nnn--nn-n-nnnn---nu-nnnnx.n-u-u.

fLUT INSTR=DDUP:0 000 100 110 xxx xxx, SR=2, ENTRY=DDUP

boup JSZ PSHM SRGS JSZ PsSM2 SR7
ADD EPSH RB  ADD RH  CCA
JSZ NEXT EPSH RA  ADD R@ DCC

COMMENT

JSB to em
#ush 1, New
NEXT;

Empty 2 TOS
Push, New
JSB for NEX

10/ 2/86

pt§ RG i

il SR

T puéh

9:27 AM

T ?R =7

S else empty 1 if SR = 6
; New (S} := (S), DCC



PAGE 375 COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 8:27 AM

RECORD ook ok ok Ak K LEEESEREER S RARRR K AN AR AR ALU B KRR RR AR AR KR KRR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18460 AXANKKAXRARRAKARRANRR M ARARAARRRNRRNARKRRR AR RN AR AR AN AR R RRRRR Rk kok Rk RN AR
18461 *
18462 » NSRC (fetch Next SouRCe byte) »
18463 » *
18464 » 1. Extract the left byte from the current source word and *
18465 N increment the source RBA. Bounds test the source *
18466 * effective address. *
18467 * 2. If the right byte flag is off then set the right byte *
18468 » flag on and return. *
18469 * 3. Extract the right byte from the current source word, *
18470 * bounds test the source effective address, and clear the *
18471 * right byte flag »
18472 * 4. Increment the source effective address and fetch. *
18473 * 5. Return. *
18474 » x
ig:;g : NTRG (store Next TaRGet byte) :
18417 * 1. Increment the target RBA and save the byte in case it is *
18478 > the left b% *
18479 * 2. If the right byte flag is off, then set the right byte *
18480 » flag and return. *
18481 " 3. Increment the target effective address, combine the left *
18482 " b{le that was previously saved with the right byte and *
18483 » ore the next target word. *
18484 " 4. Bounds test the target effective address, clear the right *
18485 " byte fla *
18486 " 5. Return, *
18487 " *
18488 NAMANANKEAAAARRAARRANRAARRARRR A AAR A AR AR RARRAR AR AR ARAARRRAN KR AR RA N Rk
18489 »
18490 »
18491 1306 NSRC OPA ADD LRZ RH RG RE  BNDE Fi EXTRACT LEFT SQURCE BYTE
18493 LEFT OR RIGHT SOURCE BYTE? (1002)
18494 1307 RB INC RB ADD SF1 RSB INCREMENT SOURCE RBA
18496 REMOVED BOUNDS TO ABOVE LINE (1002 )
ig:g; 1308 OPA ADD RRZ RH RG RE BNDE CF1 EXTRACT RIGHT SOURCE BYTE
18500 1309 RE INC RE ROD ADD RSB INCREMENT SOURCE EFFECTIVE ADDRESS AND FETCH
18502 RETURN
18503 "
18504 *®
18505 130A NTRG RC INC RC F2 RH ADD SP3B INCREMENT TARGET RBA
18507 SAVE LEFT
{gg?g 1308 ADD RSB SP3B ADD RLZ SF2 gngRﬁch LEFT BYTE
18511 130C RF INC RF UBB RH  IOR DATA INCREMENT TARGET EFFECTIVE ADDRESS
18513 WRITE_TARGET WORD
18514 TICB TO SLOW DOWN RSB TO AVOID S KILL(1000 )
18515 130D RG  UBA BNDE CF2 ADD (1010%
iggi; 130E ADD ADD RSB gg?ﬁgu TEST TARGET EFFECTIVE ADDRESS <= SM
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ARRXEARARK R

RECORD

18521
18522
18523
18524
18525
18526
18527

130F
1310
1311
1312
1313
1314

1315
1316
1317
1318
1319

RAXRKRAR

table

KRN N F R R R R

AR R RARRRRRRK KR KN A M AR AN KRR AR RARARA AR R AR AN AR AR AR R AR AR R Rk R kR Rk

x

EDIS 000F SP1B ANDL

usa
UBA UBB

DT2 SP4A
SPAA
SP4A
SPaA
SP4A

ADD
ADD
ADD
ADD
ADD

JSB
JsB
JSB
Jse
JsB

LSR

TE

SST1
MDWO
SFLC
SETC

WRX3
RAR

RSB

EVEN
EVEN
EVEN
EVEN
EVEN

AHHRKKKHARRRRE AL B *mskhkkkmakkn

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

RARA KRR R KA RRAR AN AN A AR RN AR RA KRR AR A A AR AR R AR AR R AR AR AR AR AR R AR AR AN

EDT2
0009
uBB

RIGHT NIBBLE OPCODE BRANCH TABLE

SPaA

SP4A
SP4A
SP4A
SP4A
SP4A

2

3 Range ‘check the valid subprogram opcodes

4. Jump into the brach table to jump to the correct
subprogram instruction.

ADD
ADDL
ADDL
JSBS
ADD
ADD

Jse
Jss
JIsB
JsB
JsB

EDIS (extended subprogram instruction decoding)

1. Extract the subprogram opcode contained in the right
nibble of the subprogram instruction.
Use the subprogram opcode as an index into the branch

LBL

EDI3

ENDF
SSTO
SFC

DFLC
DBNZ

»
*
*
»
»
»
*
x
H
.
»

NCRY

10/ 2/86  9:27 AM
COMMENT

MASK FOR SUB-OPCODE

BRANCH TABLE INDEX

BRANCH TABLE BASE

INDEXED BRANCH TABLE ADDRESS
MAXIMUM VALID SUB-OPCODE
TRANSFER TABLE ADDRESS TO RAR
SKIP BRANCH TABLE IF NOT VALID

RANDOM TABLE BRANCH

WITH OVERPUNCH

ARACTER

T CHARACTER DEPENDING ON SIGN
DEFINE FLOAT CHARACTER DEPENDING ON SIGN

SET LOOP COUNT
DECREMENT LOOP COUNT AND BRANCH IF NON-ZERO
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RECORD © KRR KKK K X K A ARKARKAZANL  AxxxxxRXKREAR A KRR KRR AR KR
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC FNC STOR SPEC SKIP COMMENT

18574 Ak MR e R R R Ak R Rk Rk Rk kR KA R R Rk R A R KRR ARk R AR AN R N R R R R KRR RN AR R AR KK
18575 * *
12576 : EDI6 (next subprogram instruction at new RBA) :

577
18578 * Set up the subprogram pointers and flags for the new *
igggg : subprogram RBA. ontinue with the interrupt test. :
}ggg; : EDI3 (test for interrupts between subprogram instructions) :
18583 > If interrupts are not pending, then do the next subpregram ®
18584 * instruction. Otherwise flush the last (ar?et byte from the *
18585 * buffer if needed. Add two words to the interrupt marker *
185886 x containing the significance trigger, loop count, float char, *
18587 * and fill char. Leave a -1 on top of the stack so the *
igsgg : instruction will be resumed after the interrupt :

5 )
18590 j Go to the interrupt handler. *

. *

igggé AR A TR A Rk gk e T R R sk ke ok R Bk ok ok e e ok ok R ke ek ok sk sk e R Ak ok e Rt s R R Rk R e
18593 "
18594 131A EDI6 ADD JSL SPGS UNC -
18596 RESTART SUBPROGRAM AT NEW RBA
ggg; 131B EDI3 JSB  *+2 TEST ADD INTERRUPTS PENDING?

gggg 131C ADD JSL EDIA UNC  NEXT SUBPROGRAM INSTRUCTION
18603 »
18604 "
}gggg " INTERRUPT PENDING, FINISH LAST TARGET WORD, THEN INTERRUPT

n

8607 "

8608 1310 JSB  *+4 NF2 RF INC ROD FINISH WRITING TARGET WORD IF LEFT BYTE
8610 FETCH CURRENT TARGET WORD
8611 131E RG UBB BNDE SP3B ADD BOUNDS TEST LAST TARGET WORD
8613 LAST TARGET BYTE

8614 131F usB ADD RLZ OPB ADD RRZ LEFT BYTE

8616 OLD RIGHT BYTE
18617 1320 ADD UBA UBB IOR DATA
18619 wRITE LAST TARGET WORD
18620 "
18621 *
}gggg : SET UP INTERRUPT RETURN STACK MARKER
18624 *
18625 1321 XRO ADD RRZ RH NF3A 8000 ADDL SAVE LOOP COUNT
18627 SIGNIFICANCE TRIGGE MASK
18628 1322 UBA UBB IOR RH XRO ADD RLZ EPSH SAVE LOOP COUNT AND SIGNIFICANCE TRIGGER
18630 FILL CHARACTER
18631 1323 ADD UBB XR1 IOR RA EPSH -
18633 SAVE FILL AND FLOAT CHARACTERS
18634 1324 JSZ IRDN UNC CAD RG OFF TO INTERRUPT HANDLER
18636 RESTART FLAG
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RECORD C S LR RS S 23 LU A LE LR SRR REES ) PR kR R R ALU B LEEERE RS S SE ]
DDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18638 ltlitﬂtttlltnlt.kiﬂtttllltnll!!!tl!!!l!!‘l..ttll!lllll!l!!l!!tl(!!ltl
18639 *
18640 * ETRP (Edit TRaP handling for invalid data) *
18641 * *
18642 * Signal an invalid ascii digit trap. *
18642 * "
18644 * TE (Terminate Edit) *
18645 * *
18646 * Flush the last target byte if needed. Pop the four TOS *
18647 * registers. Test for an invalid ascii digit trap. .
18648 * "
18649 * Next instruction. *
18650 * *
13651 HAARRARARMARR AR A AR R ARA R AR EA R AR AR R A RR R KRR RR AR A AR AN R AR AR RRARN A AR AR R R AR
18652 *
18653 1325 ETRP ADD ADD SF48 -
18655 INVALID ASCII DIGIT TRAP
18656 1326 TE JSB  *+4 NF2  RF INC ROD WRITE TARGET WORD FOR LEFT LAST BYTE
18658 FETCH LAST TARGET WORD
18659 1327 RG UBB BNDE SP3B ADD BOUNDS TEST LAST TARGET WORD
18661 LAST TARGET BYTE FOR LEFT BYTE
18662 1328 uss ADD RLZ OP8 ADD RRZ LEFT BYT
18664 OLD RIGHT BYTE
18665 1329 ADD UBA UBB IOR DATA
18667 WRITE LAST TARGET WORD
18668 132A ADD RA ADD EPP4 RESET MARKER WORD
18670 POP ALL TOS PARAMETERS
18671 132B ADD JSZ TRPA F4B
18673 ILLEGAL ASCII DIGIT TRAP
18674 132¢ ADD ADD NEXT -
18676 NEXT INSTRUCTION



RRRRARKRARK  AKAAKRANRKRRKR AJ]) B WAKARKARKAA NN K

PAGE 379 COBOL I1 FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM
RECORD C.S. AARmannhnk ALY A
D LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

18678 e e e e e e ek e e e gk e kR kR ke R e ko T ke ok sk ok e o e ke ek ol e ok ok sk sk

18679 * *

18680 A ENDF (END Floating insertion) *

18681 * *

18682 * If the significance trigger hasn't been already been set, *

igggg : then insert the floating chiracter at the next target byte. :

18685 : Next subprogram instruction. :

}ggg? AANRAARNRRRR A R AR R AR AR R RARARRRARARARA KRR R ek AR A RRERANAAARRRRARARR R K

18688

18689 132D ENDF JSB %42 F3A XR1 ADD RH NO ACTION TAKEN IF SIGNIFICANCE TRIGGER IS O
18691 FLOAT CHARACTER

18692 132 ADD JSL  NTRG UNC -

18694 INSERT FLOATING CHARACTER
18695 132F ! ADD JSL EDI3 UNC -

18697 NEXT SUBPROGRAM INSTRUCTION



PAGE 380 COf
RECORD [+
NO

DDR

1330
1331

BOL II FIRMWARE INSTRUCTION SET - EDIT
S. AKKARNARARS A[J A *

MARRARRR RN ANRRARARRRRRR AL B ARKARRRNAARNRR

10/ 2/88 9:27 AM

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ARKARANANANRA AR AARARRRANRR AR RARAN KR ARRAA A AR AR KRR RR AR R AR A RRRRRRAARRN

S SST1 (Set the significance Trigger to 1) E
: Do what it says, then do the next subprogram instruction. :
: SSTO (Set the Significance Trigger to 0) :
: Do what is says, then do the next subprogram instruction. :
MARXAAXAAARRKRAR AR AAARAAARNRARAAR A AR AR RRARARRRANKARRARRA R A AR AR AR RN A RN
;STI ADD SF3A JSL EDI3 UNC
$STO ADD CF3A JSL EDI3 UNC

SET SIGNIFICANCE TRIGGER TO 1

R 0
NEXT SUBPROGRAM INSTRUCTION



PAGE 381 COBOL 11 FIRMWARE INSWRUCTION SET - EDIT 10/ 2/88 9:27 AM

RECORD C. KRXRKRRAA AL A HAKRARKAKANK  KRRXKAKRARRGR AL B WRAKKRR XK KKK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

18718 P gk e e ok e e gk R sk Rk R R Rk R R e ok Aok sk e gk ok ok ok sk ok ek ok R ok ok ok R ok A R R Rk kKA

18719 * *

18720 * MDWO (Move Digit With Overpunch) *

18721 * *

18722 * 1. Fetch the next source byte *

18723 * 2, If the significance trigyer is false, then zerofill the *

18724 * byte if the byte is a leading blank. *

18725 ® 3. Trap if the byte is not a legal ascii digit ('0'-'9"). *

18726 * 4. Set the sign flag used for overpunching based on the *

18727 . condition code in the STATUS register. »

18728 * 5. Overpunch the byte and store it as the next target byte. *

18;23 : 6. Next subprogram instruction. :

13731 MAEA KRR ARREARAA L ARXRARRAMAARAAARRARARARRARAARRREA AN R KRR RRRARRRARR KRN KA AN

18732 1332 MDWO 0020 ADDL SP4A JSL NSRC UNC BLANK FOR COMPARISON

18734 FETCH NEXT SOURCE BYTE

1873% 1333 JSB  *+2 F3A RH SP4A SUB NZRO NO BLANK FItL IF SIGNIFICANCE TRIGGER SET
18737 ZERO FILL REQUIRED IF SOURCE BYTE IS BLANK
18738 1334 ADD 0030 ADDL RH

18740 ZERO FILL THE LEADING BLANK

18741 1335 0030 ADDL SPaA 0039 ADDL “0" FOR ASCII DIGIT TES (2307)
18743 “9" FOR ASCII DIGIT TEST

18744 1336 RH UBA JSBS ETRP NCRY UBB RH JsBS ETRP NCRY INVALID ASCII DIGIT TEST (2307)
18746 INVALID ASCII DIGIT TEST

18747 1337 RH SP4A SUB SP4A 0100 ADDL SP4A=DIGIT-30H (ZERO IF ASCII '0') (2307)
18749 CCL MASK FOR STATUS REGISTER

18750 1338 UBB STA AND ZERO ADD SF2 POSITIVE OR NEGATIVE OVERPUNCH?

18752 POSITIVE OVERPUNCH

18753 1339 ADD CF2 JSL OVPN UNC NEGATIVE OVERPUNCH

18755 OVERPUNCH SOURCE BYTE

18756 133A RC GSR HBF2 JSL NTRG UNC RESTORE TARGET RBA FLAG

18758 STORE NEXT TARGET BYTE .
}g;g? 1338 JSB EDI3 F3A ACD NEXI SUBPROGRAM INSTRUCTION IF SIG FLAGags}
18762 133C JSB EDI3 UNC SP4A JSB SST1 NZRO SET SIGNIFICANCE FLAG IF CURRENT D

18764 NONZERO--ELSE DO NEXT SUBINSIRUCTION (2307)



PAGE 382 COBOL II FIEMNARE INSIRUCTION SET - EDIT 10/ 2/86 9:27 AM
*

RECORD c.S ARARRNRAL AL A AXNRAKRARAR  AKRARARAAARAN A[) B AXNAXANARNRRANN
N ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18766 MREAKRNRENRRARNARR AR R A ARKRAKNRA AR RARRARN AR R AR AR R RARA R AR AR A R AR KRR XA KRR
18767
18768 * SFC (Set the Fill Character} *
18769 * *
18770 * 1. Fetch the next subprogram byte. *
18771 * 2. Set the fill char to that byte. *
xg;;g : 3. Next subprogram instruction. :
}\3774 Sk e e ek ok o e R Ak ok R R N R e R R R R R R R R R R R R R N R RN Rk Rk
18775 *
18776 133D SFC ADD JSL NSPG UNC -
18778 FILL CHAR IS IN NEXT SUBPROGRAM BYTE
18778 133E ADD SP1B JSL EDI3 XRO UNC -
18781 NEXT SUBPROGRAM INSTRUCTION; SET FILL CHAR



PAGE 383 COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM

RECORD C.S ARRAARRAANR ALY A AAARKANAARN  AXKAARRARNXARNN A ) B RHARRRKRRANKNR

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

RAXRKARAANRAR KA RRERKRKRR KK IR RRIARRAANKAARRR KRR R ARRKNAR AR AR AR RNRRARRRRR RN

SFLC (Set the FLoating Character)

1. Fetch the next subprogram byte containing the positive and
and negative sign values.

2. Determine the condition code contained in the STATUS
register and extract the left nibble if CCG/CCE or the
right nibble if CCL,

3. Add %40 to the nibble to obtain the ascii sign and set
the floating character to this value.

4. Next subprogram instruction.

DFLC (Define the FlLoating Character)

1. Fetch the next subprogram byte containing the positive
floa!inﬁ character.
e

P R R R E R R R R R R RN I I
PR R R R R R R

783
784
785
786
787
788
789
730
791
782
793
794
795
796
787
798
799
800 2. Fetch 1ollow1ng subprogram byte containing the negative
801 floating character.
802 3. Determine the condition code contained in the STATUS
18803 register and set the floating character to the positive
18804 floating character if CCG/CCE or the negative floating
18805 character if CCL.
{ g g 4. Next subprogram instruction.
808 ARKRANKAKRN R AR A RARRAAARKARRARARNARNRARARAAR AN RRKRARKRAKRRRARARA AR KRR R R AR &
809
810 133F SFLC 0100 STA ANDL SPOA JSL NSPG UNC CCL OR _CCG/CC
812 FETCH BYTE CONTAINING FLOATING CHAR NIBBLES
813 1340 SPOA JSB  *+4 NZRO OO0OF SP1B ANDL $P2B POSITIVE OR NEGATIVE?
815 FETCH RIGHT NIBBLE IF NEGATIVE
816 1341 ADD 00F0 SP1B ANDL
818 EXTRACT LEFT NIBBLE IN PLACE
819 1342 0004 ADDL uBB REPC SHIFT COUNT_TO EXTRACT THE LEFT NIBBLE
821 REPEAT THE OLLONING LINE
822 1343 usa CAD ZERO UBB ADD LSR SP2B DONE_WHEN_COUNT 0
824 SHIFT LEFT NIBBLE TO RIGHT NIBBLE
825 1344 ADD 0020 SP2B ADDL XR1
827 FLOAT CHAR := NIBBLE + BLANK
828 1345 ADD JSL EDI3 UNC
830 NEXT SUBPROGRAM INSTRUCTION
831 1346 DFLC 0100 STA ANDL SPaA JSL NSPG UNC CCL OR cc@/CC
833 FETCH BYTE CONTAINING POSITIVE FLOAT CHAR
834 1347 ADD SP1B JSL NSPG XR1 UNC -
836 FETCH BYTE CONTAINING NEGATIVE FLOAT CHAR
837 1348 ADD SP4A ADD ZERO -
18839 DOES STATUS REGISTER INDICATE NEGATIVE(CCL)
18840 1349 ADD SP1B ADD XR1 -
18842 NEGATIVE FLOAT CHAR
18843 134A ADD JSL EDI3 UNC -~
18845 NEXT SUBPROGRAM INSTRUCTION
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D C.S. ARARRARRRRR AU A AR

RECOR! ARRRXKKR  AANARKARRKRRRR ALY B AAAARNRRARRN A&
NO LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

188‘7 AAAARRARRRANARKRANAARARRAARAR AN R AR RAA AR R R RRRRAR A AR R ARRRARAAANRAN KRR R

18848 "

18849 n SETC {Set the loop Count) *

18850 » *

18851 * 1. Fetch the next subprogram byte and assign it to the *

18852 * loop count. x

}8823 : 2. Next subprogram instruction. :

lggss AR A ok R R SR R R R Rk R R I R R Rk ke ok ok ok ok ok o ok R R e R R R R R R Rk

18856 *

18857 134B SETC ADD JSL NSPG UNC -

18859 FETCH SUBPROGRAM BYTE CONTAINING LOOP COUNT

18860 134C SP1B ADD XRO JSL EDI3 UNC STORE LOOP COUNT

18862 NEXT SUBPROGRAM INSTRUCTION



PAGE 385 gOgOL 11 FIRMWARE §T§TRUCTION SET - EDIT 10/ 2/86 9:27 AM

RECORD LA RS EEY] LA EEEE SRR RN ALU B LEEEEEEREEREEEN]
NO ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
864 ARAAR A KRR KRR R AR AR KR AR RR AR A AR AR RRR AR KRR AR KA KRR R AR KR AR AR AR AR A KRR AR K K
865 I
866 " DBNZ (Decrement and Branch if Non-Zero)

*
67 " *
" Fetch the next subprogram byte containing the branch *
displascement . »
. Decrement the loop count. *
the loop count is zero, then do the next subprogram *
instruction. *
. Extend the sxgn of the displacement. *
. Subtract the displacement from the subprogram RBA. An *
" extra byte displacement is also subtracted since the *
L3

*

*

®

*

N

®

ue WN e

» displacement is relative to the address of the byte

" containing the displacement, but the RBA now points to

" the byte after the dxsplacemeni

" 6. Next subprogram instruction after updating the subprogram
" pointers, flags, etc.

»
AARKARRRAKRARKARKRAANM KRN R AR AR KARRRKMR AR R NN AN ARERAARRARNRRA KRR AR AR KRR KK &

8
9
0
1
2
3
4
S
6
7
8
9
0
1
2
3 "
4
6
7
9
0
2
3
S
6
8
9
1
2
4

T et o e ot ot P e B Bt s o o st ot o Bt Bt Bt o et Bt s o e o o e
0 60 05 €5 63 00 $0 0O 0O 05 &3 6O 00 ¢ 00 0O 03 6 53 60 60 CO 9O GO OB O 0O 00 GO 0O 0O 80 CO 0O

134D DBNZ XRO ADD SPOA JSL NSPG Unc LOOP COUNT
FETCH BRANCH DISPLACEMENT
134¢ SPOA CAD XRO 0080 SPLIB ANDL DECREMENT LOOP COUNT
MASK SUBPROGRAM DISPLACEMENT SIGN BIT
134F UBA JSB  *+4 ZERO UBB ADD ZERO NO ACTI IF LOOP COUNT IS NOW ZERO
OSITIVE DR NEGATIVE DISPLACEMENT
1350 ADD FFOO SP1B IORL SP1B
EXTEND SIGN BIT IF NEGATIVE
1351 ADD ADD -
1352 RD SP18 CAD RD JSL EDI6 UNC NEW SUBPROGRAM RBA
RESTART SUBPROGRAM AT NEW RBA
1353 ADD JSL EDI3 UNC

NEXT SUBPROGRAM INSTRUCTION



00 00 Co 00 0 00 03 60 00

Pseudo Enable and Pseudo Dis.blo Instructions
LR EELLEE I Y A ARAXRRRRRAK Aendasannrknex Al B ARARRAARNKKNRR AR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AARAIRKRARKRARRR AR KA RANRR AR KR KRR AN A KRR KR RAR AN R AR AN AR AR AR R AR RR AR RRRAARAR

* DPPX is the entry point for the PSEB, PSDB, DISP and :

* CHD instructions
I!l!tll.t.ltltﬂl'.ll l.t!lllllilnlll!!!llllﬁlilii!.kﬂt!lltﬂll.lilltlj

"

ELUT INSTR=DISP/PSE&DB/XCHD:0 011 000 000 11, DSPL=4, ENTRY=DPPX, F2

DPPX 0580 ADDL SP4A JSZ TRP6 BKX3 NPRV
DSPL JSB XCHD ZERO UBA ADD LRZ ROX3
uBs ROX3 FFEE ADDL
CIR JSB DISP EVEN UBB OPB ADD ROX3
QPA ROB3 UBA ADD LSR SF4B 0DD
PSDB 1100 CPX2 ANDL SP4A oP8 INC DATA NEXT
PSEB UBB DSPL SUB NCRY SREG JSZ PSEH ZERO
JSZI NEXT CCA uBB CAD DATA
CPX2 ADD SWAB EVEN SP4A ADD CCA NZRO
ADD DATA OPB  JSZ INT® NEG
INC CCA ADD NEXT

10/ 2/86 9:27 AM

COMMENT

SPAA := addr of QI lor mask for #DISP;
BKX3 := 0, trap if not privileged
JSB if XCHD instruction; Read QI (UBB = 5}
Read QI; UBB := -18
JSB if DISP instruction; Read (QI-18)
Read (QI)~ Skip if PSEB instruction, set F4
SP4A usa (for #DISP := ICS & DISP flags
on ICS if in DISPA R);
ncremeat (QI— % NEXT if PSDB instr
Skip if (QI-18 PL = 3);
rap (QI- 8)
Set CCG and NEXTI%' (QI-18) >= 2;

Decrement iQI
n DISPATCHER;
p if on ICS, set CCERi' not

(QI) := 0 if in DISPATCH
Start DISPATCHER if nof on ICS an
(Qll-(Ozl}. F4 causes JSB to CIXTd from
#INTS, (QI) is left in OPA for #IXT4

Set CCG: NEXT



PAGE 387 Dispatch Instruction 10/ 2/88 9:27 AM

RECORD CS LR EER S EERE ] ALU A HMRARKAR AR KK LEREEEEENER S S ALU B dede ok ROk AR K kRN R AR
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18945 ok ke e Rk ke ok ok ok sk R AR ok R ko ek kA R Aok ok kR ok ok ok ok ke gk ok ok e R Ak ko ok kA ok
18946 * Dispatch (DISP) Instruction *
13947 A sk sk vk e R ok R ok R R R R R ke ok kR ok ok ok o o ok R Rk A i ok e R A R R R kA
18948 *
18949 135F DISP OPA ADD WRX3 UBA OPB IOR CCA ZERO Write at (QI)
18951 Skip if not on ICS and {QI-18) = 0, set CCE
}ggg% 1360 SP4AA ADD RLZ DATA INC CCA NEXT lQé SASLESOOO Set CCG, NEXT if on ICS or
18955 1361 OPA JSZ INTS ROX3 ADD SF4B Start DISPATCHER if not on ICS and ENABLED,
18957 Reread (QI) for #IXT4
18958 F4 causes JSB to QIXTA from #INT9



PAGE 3838
RECORD

NO

C.S.
ADDR

1362
1363
1364
1365

1366
1367

Exchange DB antructlon
HRAR KKK AR AR AKRAKRXRRR AKX RARARKKRAKRRR Al | B AAXAXRRAARRARRRK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

ARRR AR AR R A RRERARNANR AR R AR AR R AR AR AR AR AR R RN AR AR RN AR AR AN R KRR AR R AR R R

* XCHD (Exchange DB) Instruction - The entry paoint for XCHD *
* is #DPPX, for which the SR preadjust is 0. The instruction *
* checks for two or more TOS registers full, and fetches them *
* from memor{ if not. The split bank flag is set or cleared *
» accordin o the new value of DB-BANK. »
Aok ko e e e Rk R o kR R R R sk ke R R R O R A R R R kK R ok Rk kA
"
XCHD RB  JSZ PULM SRL2 BNKD JSZ PUL2 SP1B SRZ
3FFF ADDL UBA BNKS XOR ZERO
1000 ADDL uBAa INC CCPX UNC
SP18 ADD RB UBA UBB IOR CCPX
0B ADD RA RA RB XFRR DB
ADD NEXT OOFF SREG ANDL BNKD

10/ 2/%6 9:27 AM

COMMENY

Pulé twg TOS if SR = © else pull one TOS if

UBA

Ski

NEX

UBA := new b-nk SP1B
] pre -mask for CCPX
if new DB-BANK = s BANK

kip
k for CCPX;

= old DB, DB
XT; BNKD := new DB -BANK from (S

:= DB-BANK

(Sl



PAGE 389 Set Dx:able/Enable In‘errup(s Bit Instruction 10/ 2/86 9:27 AM

ECORD c LE R R NN Lu RS E SR ERTE 31 ARRRAAKNRARKA All) B AAAAKANKAR AR KR

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18985 ARk e Ak ok A Rk A e e ok sk ok ok R Rk Ak sk e e ok sk kR Ak ok e ek sk kR e s o sk ok ok ke ke
18986 &
{gggg : Set Disable/Enable Interrupts Bit (SED) instruction :
18989 * This instruction will reset/set the interrupts enabled bit »
18990 : in the status register (bit 1) depending upon CIR. 11). :
18993 *
igggg fLUT INSTR=SED:0 011 000 000 10x xxx, DSPL=4, ENTRY=SED
18998 1368 SED CIR SED1 EVEN JSZ TRPS NPRV  JSB if DISABLE Trnp if not privileged
18998 1369 CPX2 JSB SED2 obD 4000 ADDL RH JSB Lf DINT usB RH := mask to set ints
19000 136A UBB STA IO STA UBB JSZC NEXT UNC STA TA thh in(errupis set; UBB := mask
19002 to clear interrupts, JSB for NEXT
19003 1368 SED1 UBB STA AND STA JSZ NEXT UNC STA := STA with Lnterrupts cleared; NEXT
19005 136C SED2 RH STA IOR STA JSZ DIMS UNC STA .= STA with interrupts set; Handle

19007 deferred interrupts



PAGE 390 Execute Instruction 10/ 2/88 9:27 AM

RECORD cs RARARRARN KRR Lu A ek kR kAR ARRRRRARRRRAAN ALU B AARRRRRRN AR KR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
19009 RAARKARRRAAXAXARRRRANARAAXARA N KA KRR RA N A AANAR R AR R A RARRRARRRRRAN NN N Rk RN
19010 * *
19011 * Execute (XEQ) Instruction *
19012 * *
19013 AAARA AR AARAAARAKARAAKARARARANAR A RN KRR A AR KA RN ARAARANRR R AN N R A AR AR RN R S
19014
§gg§g fLUT INSTR=XEQ:0 011 000 001 10x xxx, DSPL=4, ENTRY=XEQ
19017 136D XEQ M INC WRS SR SM REPC SP3B DCSR SRZ Write TOS regis(ers at SM + 1; Repslt if
18019 SR dec SR, SP3B := UBB S
19020 136E QDWN ADD DATA UBB ADD SM  DCSR SRL2 Empty TOS register Repeat until SR in rankl
19022 is < 2, dec SR, SM S (if SR = 0 at
19023 start of xnstructxon store into SM may be
19024 NOPed)
19025 136F uBB ADD FFFF P ADDL P UBA=SM ;P=P-1 (2324)
19027 1370 UBA DSPL SuB SP4A 4 ADD CLSR SP4A = UBA := addr of instruction (S - K);
19029 UBB := Z, clear SR } 324)
18030 1371 UBA DB BNDE SP3B UBB JSZC STOV POS Bounds check addr >= DB; STOV if §»
19032 1372 ADD BNKS ADD BRKP BNKP := S-BAN (2324)
19034 1373 SP4A ADD RONP BNKP ADD Read 1nstruciion into NIR; P ;= P -1 s0
19036 that instruction after XEQ follows 'XEQed®
19037 instruction, SREG := P-BANK (2324

)
13038 1374 JSZ NOP UNC UBB ADD BNKP Wait two clocks for NEXT; Restore BNKP(2324)



PAGE 391 Re?ister Control Instruclions ADDS and SUBS 10/ 2/86 9:27 AM
RECORD c s kR Ak kAR ALU A KA MR kkkk ek Al|) B ANKRXKRRAKRKKK K
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

19041 AR ok kR ok ok kA ok ok kR ke A Ak sk ok ok ko ok ok ok et R R ok R R R Ok kR R R R R R R R K ROk ok

19042 *

19043 * ADSS is the entvg point for both the ADDS and SUBS *

19044 * instructions is set for the SUBS instuction and not *

19045 * for ADDS. DSPL is set to 8 so as to access the immediate »

1904¢% : operand in CIR. :

iggﬁg AR AR AR AR AR AR R KRR KN KRR K KRN AR KR AR AR AR R R K Kk ROk ek Ak Rk R R ko ko kR kR kR R

19049 *

19050 SLUT INSTR=ADDS:0 011 101 Oxx xxx xxx, DSPL=8, ENTRY=ADSS

iggg% zLUT INSTR=SUBS:0 011 10! 1lxx xxx xxx, DSPL=8, F2, ENTRY=ADSS

19053 1375 ADSS SM INC WRS SR SM REPC SP3B DCSR SRZ Write at SM + 1; SP3B := S, REPC if SR > 0
19055 1376 QDWN ADD DATA uBB ADD SM DCSR SRL2 Write QD N; Repeat until SR in rankl ¢ 2,
19057 dec SR, M := S (if SR = 0 at start of
19058 instruction store into SM may be NOPed)
igggg 1377 DSPL ADD NZRO SP3B CAD RH UB:H:= meedlate operand, skip if <> 0;
19062 1378 UBB JSBI ADS1 ROS SP3B UBA ADSB SP1B CLSR Read TOS and jumg if operand in TOS;

19064 SPIB := S +/- DSP clear SR

19065 1379 usB @ JSZS STUN NEG z UBB JSZC STOV NEG STUN if S < Q; STOV if Z < S and within 32K
19067 137A JSZ NEXT UNC SP1B ADD SM Jump to NEXT; SM := S

19069 1378 ADS1 RH  OPA ADSB SP4A sP3B Q JSZC STUN NEG SP4A := S-1 +/- TOS; STUN if old S <= Q
19071 137¢C uBA Q JSZS STUN NEG z UBA JSZC STOV NEG STUN if new § < Q and within

19073 STOV Z < new S and withln 32K

19074 137D JSZ NEXT UNC SP4A ADD SM Jump to NEXT M S



PAGE 392
RECORD
NO

19077
18078
19079
19080
19081
19082
18083

1910

e e e e Bt o o o o ot e e e et ot
DOOOEOOCEOOOOREWEEEVOLOOOY
e e e e ey e
B W W W W WWININN NN NN o b e b O
OB NOUWNOOINBEN-CORENO 0D

ot P e e e
VEOOO®
[upotuyutupuy
U1 b e e
oL AW

19152

C.S.
ADDR

Felettetatel et el
DWW W WWWW
00 00 00 0O 00 G0 00 €O 00
OMPONDINA

-
w
o
o

138E

138F
1390

1391
1382
1393
1394
1395

Set Ragilters Instruction
el ok ok kR ok kK

kR

*

Ak

: Set Registers (SETR) Instruction

AR RRA KRR ARRAR KRR AR AN KRN AN AN AR AR RN A A KA KRR R AR AR AN RN AR R R RRARARRARRRRK

*

SLUT INSTR=SETR:0 010 111 Ixx xxx xxx,
*

SETR SM
QDWN
CIR
UBB SM
SM
SP4A
STA
RG
UBA
RG RG
UBA
X
RG RG
CIR
uss
0B
UBA DL
STA
UBB DL
RE DL
3FFF
1000
CPX2

INC
ADD
ADD
JsZs

ADD
JSBS

SUB
ADDL
ADDL
ADD
Jsz

RLZ
STOV

LSt
UNFL

DIMS

SP4A

RH
RG

XR8
RG

RG
XR7

WRS SR SM REPC
DATA ADD
HBF2 Z ADD
NEG FOOQO UBA ANDL
ROBS JsZ
HBF2 BNKS JSB
DB ADD

HBF 2 BNKD JSB
HBF2 oL JSB
HBF2 Z JSB
HBF 2 SM JSB
BNKD JSB

NEG Q ADD
oDD RH ADD
NEG 4 UBB JSBS
SP3B XR1 XOR

4 DB UB

HBF2 Q ADD
NEG UBB DB JSBS
z DL SuB

00FF XR1 ANDL

UBA INC

EVEN UBA UBB IOR
F2 ADD

AARARRKRRKRRR A

Q. ENTRY=SETR

S
SETX

OVFL

UNFL

RARKKRKRRRRRR R

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

SM

RE

SPSB
RF
SM

BNKS

DCSR

DCSR
CLSR

SFSB

CCPX
CCPX

AR KRR K KRR AR AR KR AR RN R R AR A KRR A AR MR R AR AR R AR AR AR A KRR A AN RRAR AR R AR KR
*

x
"

SRZ

SRL2

ZERO
NPRV
F2

NZRO
TIicB

UNC
NEG

FSB
UNC

NEXT

10/ 2/86 9:27 AM
COMMENT

SAxE INSTRUCTION PARAMETERS BY WRITING TO
SM:-SR + SM, REPEAT IF SR <> 0, DCSR
SP4A. (0:8):=CIR, F2:=CIR

. :=Z, CLSR
STOV IF Z < S
SKIP IF PRIVILEDGED REGISTERS TO SET
READ FIRST PARAMETER TRA IF N R
RG. (0 ), F2:=CIR(9

7):=CIR. {9
XR1: -BN&S JSB IF SET S-BANK
XR6:=STA; XR2:=DB

~

F2:«CIR(10); JSB IF SET DB_AND DB-BANK
F2:=CIR(11): XR4:=DL, JSB IF SET DL
F2 =CIR(12); XR5:=Z, JSB IF SET Z
F2:=CIR(13); XRG:=SM  JSB IF SET STATUS
XR7:=X; SP3B:=BNKD, JSB IF SETX
SB TO SET Q IF CIR(18): RF:=Q
JSB IF CIR(15); SM:=NEW SM
JSB FOR UNFL IF S < Q AND WITHIN 32K;
JSB FOR OVFL IF Z < S AND WITHIN 32K
OVERFLOW TEST HAS PRIORITY)
BA:=DB; SKIP IF BNKD NKS
SET F8 IF NOT SPLIT BANKS SKIP
NKD = BNKS) AND ( 0 é DB)
SKIP IF SPLIT STACK. Tic 84Sy R GUIRES
AT Q OR'S RELATIVE ADDRESSING B
SPECIFIED IN LUT ENTRY)
F2:=INTERRUPT BIT;
UBB:=Q, SKIP IF SPLIT STACK
JSB FOR UNFL IF Q < DL AND WITHIN 32K
738 FOR UNFL IF Q < DB AND WITNIN 32K AND
NOT SPLIT STACK

FIXED SO THAT IT JUMPS (2635)

JSB FOR STACK UNDERLFOW IF NOT (Z >= DL);

JSB FOR STACK UNDERFLOW IF (Z - DL) > 32K

UBA: =MASK TO SET FSS MINUS ONE;

BNKS: =NEW VALUE, SKIP IF NOT SPLIT BANKS

UBA :=%1000;

UBB.=%4000, SET FSS IF SPLIT BANKS, SKIP

SKIP IF NO DEFERRED INTERPUPTS:

UBB:=%5000, CLEAR FSS IF NOT SPLIT BANKS

Hand%e deferred interrupt if interrupts on:
NEXT



PAGE 393 Set Regls::rs Inztruction 10/ 2/886 8:27 AM

RECORD C.S§. ARRARN K AAAMKMANKRRN  KARKRARNANRRA Al B HRAKKARKARRRRR
NO ADDR LABL RREG SREG IUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
9154 1396 STSB RH Q JSZC STUN NEG RH CAD RH ROS STU IF SM <= Q; RH sNEW SM, READ TOS
9156 1397 ADD OPB  ADD XR1 RSB XR1:=NEW BNK
9158 1398 STDB RH CAD ROBS OPB  ADD [o:3 READ TOS; DB: lPARAMETER FROM 0Ss
9160 1399 uBa Q CAD POS UBA CAD RH ROS SKIP IF NEW SM Q; RH SM READ TOS
9162 139A RG JSB RBKD UNC 00FF OPB  ANDL BNKD RSB UBA := shifted CIR JSB 1' new SM <= Q;
8164 BNKD_:= parameter from TOS, return
9165 1398 STDL RH Q@ JSBC RBKD NEG DB ADD JSB IF SM <= Q; UBB:=DB
9167 139C RH CAD RH ROBS UBB OPB ADD DL RSB RH:=NEW SM, READ TOS;
9169 DL:=DB + TOS PARAMETER, RSB
9170 139D SETZ RH Q@ JSBC RSDL NEG D8 ADD JSB IF SM <= Q; UBB:s=D
9172 139E RH CAD RH ROBS UBB OPB ADD r4 RH:=NEW SM, READ TOS;
9174 Z:=DB + TOS PARAMETER
917% 139F RG ADD uUBB ADD RE RSB UBA -SHIFTED CIR RE: -NEN Z, RSB
9177 13A0 SSTARH Q@ JSBC RESZ NEG OPB  ADD SP1B SM Q; $P1B:=NEW STA
gi;? 13A1 STA ADD POS  2F00 UBB ANDL SP2B SKé;TéFOFRIEILEDEED SPZB =NON-PRIVILEDGED
9182 13A2 SP18 ADD STA UNC  DOFF UBA ANDL STA:=NEW STATUS;
9184 UBB: =PRIVILEDGED BITS OF OLD STA
19185 13A3 UBB SP2B TOR STA RH CAD RH ROS RSB SET NON-PRIVILEDGED BITS OF STA;
19187 RH:-NEW SM, READ TOS, RSB
19188 13A4 SETX RH Q JSBC RESX NEG 0PB  ADD Jse M Q;
19190 UBB:-PARAMETER FOR TOS
19191 13A5 uss ADD X RH CAD RH  ROS RSB  X:=NEW X; RH:sNEW_SM, READ TOS RSB
19193 13A6 SETQ RH CAD RH  ROBS DB ADD RH: sNEW $M, READ TOS; UBB:=DB
19195 13A7 Q JSBC RESQ NEG uUBB OPB ADD Q RSB JSB IF SM <= Q: : =D é + PARAMETER RSB
19187 13A8 STSM RH RF  JSBC RESQ NEG DB ADD JSB IF SM <= BB:
ngs 13A9 . ADD UBB OPB ADD SM RSB ; SM:=DB + PARAMETER FROM TOS, RSB
ggoé Aok kRN s ok A A o ok ok i o s s s e e R sk ok e sk R R Tk ok R R R o R R R R R R Ak R R R R R R R R
203 * The following code restores the environment prior to the »
19204 * start of the SETR instruction in the event of a stack *
9205 * underflow or overflow. All instruction parameters in the *
9206 * TOS registers are saved by writing them to memor The *
9207 * original values of all registers are stored in t e course h
9208 * of executing the instruction. If stack underflow is detected *
9209 » while reading a parameter from the TOS in memory, all »
9210 * registers which may have been set up to that point are »
9211 * restored. 1 regis!ers are restored if stack overflow or *
9212 * underflow is detected as a result of settxng , Q, or S. »
9213 A e RN TR R KRR KRR ks kR ok sk kg R A e sk ok e ok ke Ak s e R kR e sk Rk s sk ok ok o ke ok ok ke ke kL
9214 *
9215 13AA OVFL ADD ADD SF4B SF4B TO INDICATE OVERFLOWS
9217 13AB  UNFL ADD XR9 ADD SM éEGIN RESTORING REGISTERS, RESTORE SM
9219 13AC RESQ ADD RF ADD Q RESTORE Q
9221 13AD RESX XR7 ADD X ADD ESTORE
19223 13AE RESZ XR6 ADD STA XR5 ADD z RESTORE STA RESTORE Z
19225 13AF RSDL ADD XR4 ADD DL ; RESTORE
19227 13B0 REBKD ADD XR3 ADD BNKD ; RESTORE BNKD
19229 1381 JSZ STOV UNC XR2 JSZ STUN DB NFAB JSB FOR STACK OVERFL
19231 RESTORE DB, JSB IF STACK UNDERFLOW



PAGE 394 Push Regll(ers Instruction 10/ 2/86 9:27 AM
“ECORD C‘S‘ (LSRR REE S ALU A e ok ek Kkkkkdk kR kR ok ALU B RARAR AR R KRR XK
NO ADDR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

AARKRARR KA RRRARA R AR AARRARRRA N AR R AR KA TR AR KRR R R RAXRKARRRARRRRRARARA
* L
* Push Registers (PSHR) Instruction *
* *
e e o O A ok o e o ok ok ok ks o R ok ok sk ok kN o ok R o A R R R
*

fLUT INSTR=PSHR:0 010 100 1xx xxx xxx, DSPL=8, ENTRY=PSHR

Pt 1 o e ot Bt e B
DWOOBOOLROD
NNNNRDNRORR
BRLWLLWWW
—O@®ENBNAW

13B2 PSHR CIR CSR HBF2 SR SM ADD RH
19243 1383 UBA CSR SP4A HBF2 UBB JSBS PSH1 SP3B F2
19245 1384 UBA CSR SP4A HBF2 Q JSB PSH1 RH 2
19247 13B5 X - ADD UBA CSR SP2B HBF2 NF2
19248 1386 STA_ ADD SP4A UBA DB JSB PSH1 RH NFaB
19251 1387 §P2B CSR SP4AA HBF2 UBA DB JSB PSH1 RH F2
19253 1388 UBA CSR SP4A HBF2 Z JSB PSHL RH F2
19255 13B9 DSPL JSB PSHF ZERO DL JSB PSH1 RH F2 IF R
18257 13BA SP4A CSR HBF2 0003 SP4A ANDL ZERO F2 -CIR(Q} SKIP lF IR.
19259 13BB DB JSB PHDB F2 JSZ TRPS NPRV  UBA $B I Ré ). TRAP IF NPRV
19261 138BC CIR JS8 PSHL BIT8 UBA BNKS ADD RH Jsg IF éxa(s RH‘- + BNKS
19263 138D ADD ADD NEXT
19265 13BE PSHL SM INC WRS RH DB sus RH  INCN SR7 SEND wRITE ADDR; RH:=RH-DB, INCN, SR77?
19267 138F SP4A ADD 4 UBA SuB INSR RSB UBA:=SP4A;
19269 UBB:=Z - NEW SM, INSR AND RSB IF SR < 6
{g%;g 13C0 RH ADD DATA UBB CSL LBFS FSEH SEEN [RH NAS RG BEFORE INCN);

-

192;2 13C1 . SP4A ADD RSB SM JSBI PSTO SM F58 UBA:=SP4A, RSB SM:=SM+1, STOV IF Z < SM
ig§76 A o R e o Rt R R R R R e R R ok ok ok e e ke R
19277 * If Stack Overflow is detected, the following code restores *
19278 * the stack and pointers to the conditions which existed at *
19278 * the start of the PSHR instruction. 1If the original value of *
19280 * S is leas than the current value of SM, {.e. {{SM+1)-S)>=0, *
19281 " then there are locations at or below the original S in the =
19282 * TOS registers. These are pushed into memory, and SM is set *
19283 * to the orzglnn value of S. "
19284 RS ik o e e R A R R KR e sk o R R R R R R R R R AR
19285 x
19286 13c2 PSTO SM  ADD RH SP3B SM  REPC SP1B DCSR POS  RH:= SPiB:2UBB: =~ (OLD S)+SM REPC IF>0
19288 13C3 QOWN ADD DATA UBB INC DCSR ZERO PUSH Tbs AT OR BELOW OLD S INTO M
19290 13c4 JSZ sTov UNC RH  SP1B SuB SM  CLSR JSB STOV: SM:=SM-((-OLD Sl#SM)-OLD S SR =0
18292 13C5 PHDB SM INC WRS BNKD ADD RH INCN SRG5 SEND WR!*E ADDR; RH:=BNKD, INCN, SR 3 57
19294 13C6 QDWN ADD DATA UBA ADD RH INSR PUSH QDWN: RH:=UBB:=SM+1, INSR IF SR<=d
18296 13C7 QDWN ADD DATA UBB INC SM INCN SRGS PUSH QDWN' SM:aSM+2, SKIP IF SR > 5
19298 13C8 DB ADD RA RH CAD SM INSR RSB RA:=UBA:=DB; RESTORE SM IF SR<¢=4,6 RSB
18300 13C9 DB ADD RSB z SM Js8s PSTO NEG UBA:=DB, RSB; STOV IF SM > Z



PAGE 3985
RECORD
NO

19303
19304
19305

C.S.
ADDR

Push Regis?ers Instruction
IR EERERER SN A LA EEEER SN g sk Rk kR ok R LELEE SRR NE Y]

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

ARRIAKN IR RRA KRR AN KRR R KRR KR RRRRNARA AR AR KRR R AR A A RRAARN AR AR RRARRARNR AR RNAR KR

* The following code fills the TOS registers for dia?nostic *
* urposes when the instruction calls for zero regisiers to »
* e pushed anto the TOS, x

AAKKRKRRKRKARRRERRK AR AKX A NI RN KRR KA KRNI RARARRARKRRRRKARRKRA KRN NRR KRR K
0

PSHF SM  ADD ROS SR ADD CTR
JSZ NEXT SR7 UBA Q@ JSZC NEXT NCRY
OPA ADD REGN RREG CAD SM INSR
uBB JSB *-2 ROS ADD ICTR

10/ 2/88 8:
COMMENT

READ TOS IN MEMORY; CTR:
JSB FOR NEXT IF SR=7 OR
PULL STACK OPERAND INTO
SM:=UBB:=SM - 1, INSR

READ NEW TOS IN MEMORY,

27 AM

=SR FOR REGN
NOT (SM > Q)
REGISTER;

LOOP BACK;
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RECORD
NO

C.S.

ADDR

13D2
1303

1304
13DS

13D8
13D9

Ex:han!o and Rotate Instructions
AAKRMARARRR ALU A RARRRARNRRR  RAKNRARRRANRR AL B XRRAARSKRARKAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

AARRRRAARR AN R AR A RRR R AR AARRAN R RN R AR AR AT R AR AR AR AR AR R AR AR R kAR R AN AN
* Double Exchnnge {(DXCH) Instruction *
RAANANARRRAAARARA AR AR RRARARAARANARAARAA AR AR A AARRNAARRRRRRRRARRARAAANAANRK
L

zLUT INSTR=DXCH:0 000 001 110 xxx xxx, ENTRY=DXCH, SR=4

DXCH ADD RB  ADD RD
ADD RD  ADD RB CCA
ADD RA  ADD RC
ADD NEXT RC  ADD RA  DCC

*
AARKERRARRRRAKR AR R KRR AR R AR RN RN AR AR AR AR KRR ANRR R AN RN RN KA AR KRR R R R Rk N

* Exchange A and B (XCH) Instruction

ARRRAR KRN ARRAKARRARRARRKARR AN AN AR AARKRRRARAAARRAA RN AR ARRARNAARARRRRR AN AN

®
fLUT INSTR=XCH:0 000 011 010 xxx xxx, ENTRY=XCH, SR=2

XCH RA  ADD RB RB  ADD
chl USB ADD RA CCA ADD NEXT

MR R R R R O O SOR R  JRR R ON R R R R TR K R R R R R R R R R R R R R A
* Exchlnge A and X (XAX} Instruction *
MAANAARRARR XA A AAANAARAR AR AKRAKAKRARA AR AARNA R AN AR AN ARARNARAR KRR AR AR
*

ELUT INSTR=XAX:0 000 011 101 xxx xxx, ENTRY=XAX, SR=l

XAX RA ADD X ADD
X ADD RA CCA ADD NEXT

*
Ak sk sk g e ks Rk Rk sk R ok gk kA ok sk kR ok sk ok e ek gk gk e sk ok ok ook ok ok ok ke R
» Rotate A,B,C (CAB} Instruction "
BB s e ok e kT Rk e st e o S R R R R R R R R R o R R R Rk ke kR Ak kR
*

iLUT INSTR=CAB:0 000 101 110 xxx xxx, ENTRY=CAB, SR=3

CAB ADD RA  ADD RB
N RB  ADD RC RC JSB XCHI UNC

AAARRAAAAARAAARAAARAKRAARARAA R RARAARKRR KRR R AN AR AARA A RN RARARRARRARARNA R AN
* Ex:hange B and X (XBX) Instruction *
ARAR AR ARARRRAAAARARAR AR A RARNARARRRAN AR AR RA R AN RN RAKRRRRRRA AR AR kN
*

2LUT INSTR=XBX:0 000 111 10! xxx xxx, ENTRY=XBX, SR=2

XBX RB ADD X ADD
X ADD RB ADD NEXT

10/ 2/86 9:27 AM
COMMENT
; (S-3) := (S-1)
H is-l} ] is-3l, CCA on msw
; (8-2) .= (S}
NEXT; (S) := (S-2), DCC on lsw
(S-1) = (S); UBB := §S-1)
(S) := (S5-1), CCA; NEXT
X := (S)
(S) := X, CCA; NEXT
; (S-1) = (§) . o
(S-2) := (S-1); UBB := (S-2)}, jump to finish
X := (S-1)
(S-1) := X; NEXT



PAGE 397 Triple Word Shift instructions 10/ 2/86 9:27 AM

RECORD c.S. KRR AKKKKRRE ALU A nnnaaun:««n LR EEEE LT B AAKKARAXKKA KRS

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP (COMMENT

19378 tlnnlltllnnlnnlnlln!lﬁlttlittﬁt!tilﬂllll!lllnlﬂattlkklﬂ!!klllll!a!*ll
19379 * ASL (Trlple nrxthmetxc shift left) Instruction *
19380 !*’lllklllil!l! Sk ok ok ek kR kR A kR N R R R R R K R R A kR R R R AR AR KRR R R R KRR KRk
19381 *
19382 $LUT INSTR=TASL:0 001 001 000 XX ENTRY=TASL,SR=3 ,DSPL=6
igggi $LUT INSTR=TASL X:0 001 101 000 X ENTRY=TASL,SR=3,0SPL=6,X
*
19385 13DA  TASL ADD SP4A ADD SP4A:=0;
19387 1308 XC OSPL JSB TAS1 UNC ADD SP38 UBA: =SHIFT COUNT, JSB; SP3B:=0
19389 130C UBA QASL UBB LINK DCTR CTRO SHIFT UNTIL CTR IS DECREMETED TO0 0
19391 130D SREG ADD RC CCA SREG ADD STORE (5-2), 3 =(S-1)
19393 13DE  TAS2 SPOA ADD UBB ADD RB  DCC UBA:=(S); STORE (S-l). bce
19395 130F ADD NEXT UBA ADD RA  DCC NEXT STORE (S). DCC
19397 13E0 TAS1 RA ADD SPOA 003F UBA ANDL CTR SPOA: . =(S CTR:=SHIFT COUNT MOD 64
19399 13E1 RC  ADD RSB RB REPC DCTR CTRO UBA:= (S~
19401 UBB:=(3-1). REPEAT IF CTR © 0
x
ig:gg KRN MR AAKRAAANK R KRR A AR R A ARRAN R A RRRME AR KRR R RARA KRR RRRRRRRRRRN AR R R R
19404 x TASR (Trxple arithmetic shift ?hl) Instruction *
19405 IR R R R R R R R RN R RN ﬂlllllll(!lt!l*n ARRI AR IR ARRARRMENRRRRN RN KRR KRN
19406 *
19407 $LUT INSTR=TASR:0 001 001 001 XX,ENTRY=TASR,SR«3 DSPL=6
ig:gg fLUT INSTR=TASR X:0 001 101 001 XXX,ENTRY=TASR,(SR=3,DSPL=6,X
19410 13E2 TASR XC  DSPL JSB TAS) UNC ADD UBA:=SHIFT COUNT K JMP
19412 13E3 UBA  QASR UBB LINK DCTR CTRO SHIFT UNTIL CTR is DEéREMENTED TO 0
19414 13E4 SREG ADD RC CCA SREG JSB TAS2 UNC  STORE (S-2); UBB:=(S-1), JSB TO FINISH
*
ig:{g e ST R R R AR R R AR A A R R R R R Ak ok sk A ok ek R R ok ek A R R R Rk ok ke sk ke kg R ke ok R
18418 * TNSL (Triple normalszing shift left) Instruction *
19419 R AT R R e K R R A A M R e Rk Ak ok sk Bk ke e e ok ok B ek o gk R ke ok sk ke sk ok Ak e sk ok o ok e R ek ke
19420 *
19421 SLUT INSTR=TNSL:0 0Cl 001 110 XX,ENTRY=TNSL, SR=3
{g:%% fLUT INSTR=TNSL X:0 001 101 110 XX ,ENTRY=TNSL, SR=3.X
19424 13E5  TNSL RA  ADD SPOA 03FF RC_ ANDL SP1B SPOA: = SPIB =UBB:=(S-2}.(6:10)
19426 13E6 RA RSB 10R NZRO FEDO UBB ADDL sP28 CRRY SKIP I (§ ,(S-2 < 9;
19428 SP2B; = 7)) w%177, snp IF (s 2).(6:1)
19429 13E7 SP1B JSB TNSO ZERO ADD SP3B SF1 JSB IF (Sé 15 1),58 2% £6
19431 SP3B:=0, SFI IF N (s 1)
19432 13E8 ADD SP4A 0100 ADDL RH SP4A:=0) RH:=MASK TO TEST BIT
19434 13E9 SP2B ADD NF1 RB REPC UBB:.=(S-2); UBB:=(S-1), REPEAT IF
19436 13EA RH  UBA 0QASL CRRY UBB LINK RB ICTR REPEAT AND ' INCTREMENT éTR UNTIL (S 2) (6-1)
19438 UBA : =NORMALIZED ($-2)
19439 RB:=NORMALIZED (S- 1, "ICTR
19440 13€8 0200 SREG IORL CTRS ADD SET BIT 6 IN (S-2); UBB:=SHIFT COUNT
19442 13EC  TNS1 XC ugs ADD X UBA ADD RC CCA X:=X (CONDITIONALLY) + SHIFT COUNT:
19444 (S-2}):=NORMALIZED (5-2), CCA
19445 13€D SPOA ADD RA ACD NEXT (Sl*-NORMALIZED (S); NEXT
19447 13EE  TNSO JSB  TNSL UNC  002A ADDL JUMP BACK; UBB:



PAGE 388
RECORD
#0

19450
19451
19452
19453
19454
15455
19456
194538
19459

19474

cSs
ADDR

13EF

13F0

13F1

Test Instructions
MR KRR KRR ALU A RARRRARN KRR AAKREANKR AR AR ALU B MAxRxikkmkrkknkx

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP
AAAARRA AR AR AR A AR R A A X AR A RA RN RN R R AR NN AR AR R RN R A RRA AR R R R R KR KRR KRk
. Test TOS (TEST) Instruction *

AR KRR KA RN AN RAA RN ANA N AR KR AAR AR R AR AR R AN AN A RAR AR RN AN AR R R KRR KR RN KRR AR KA K

*
SLUT INSTR=TEST:O0 000 010 101 xxx xxx, ENTRY=TEST, SR=1

*

TEST ADD RA JSB  XCH1 UNC
*

AR SR ERE R R R E RS SR R R R R R S E S R S E R RS R R R )
* Test double word on TOS |DTST) Instruction *
KRR AR A KA AR AR R AR AR RARR AR AN R R AR AN RARR KA RARARR KA R AR AR AR KRR KR ARR KK
M

$LUT INSTR=DTST:0 000 Ol0 i1l xxx xxx, ENTRY=DTST,6 SR=22

DTST RB JSZ DTSl UNC RA RA LINK CCRY
ARAKRERRRA AL IR AR AR AR R AR AN AN RA KRR R A AN KA KRR AR KR KR KA KR KAR KA KR KRR A &
* Test byte on TOS (BTST) Instruction *

ARRRRARKNRARAR AR KRR RN RR KR AN RN A AKX AR AR CR A AR AR AR AR R R R ARk ok k ok kR A K KKk X k%
*

SLUT INSTR=BTST:0 000 Ol1 00l xxx xxx, ENTRY=BTST, SR=1
*
BTST JSZ NEXT UNC RA ADD cce

10/ 2/88 9:27 AM
COMMENT

; UBB := (S), jump to finish

UBA := msw + lsw(0); Clear carry bit in STA

Jump to NEXT; Set CCB on TOS
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RECORD

NO

Linked List Search Instruction
ARANAKKAKARA ALY A

MR KRR KRR KR A

ANRARARRRRARK Al B RAAAANKAAARAAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

HAARRA RN RAK AR KRR AR AR AR R A IR KRR RN R AR AR A KA KRR KA RA KR AR K AN R KRR A Kk Rk kk R

*

LINKED LIST SEARCH INSTRUCTION

*

HARAKARE AR AR AR AN A KRRRAR RN AR KRR RA KRR KR A KRR RRRA KRR R AR RN AR AR Rk ok ko k R

*

sLUT INSTR=RSW/LLSH/I-0:0 010 000 011 0O0x xxx,

LLSH

SR
X
R
LLS1 X

RC

RD

LLS2
LLS3

CIR
STA

ues

RA

OPA

OPA
uBB

SRL2
NCRY

ROX3
NZRO
CCA

NCRY

TEST
ROX3

CCA
UNC

ENTRY=LLSH

SP1B
PCS
SRZ
NCRY

BKX3

SP1B ROX3

ROX3

BKX3

RA

RB
NEXT

RA

10/ 2/86 9:27 AM
COMMENT

SP4A := CIR &csr(ll; SP1B := 2 (for I/0)
JMP if I/0 or RSW instr else mode violation7
Pull 2 TOS if SR = O else pull 1 if SR = 1
BB .= 3 (onl{ for when SR >= 3 on entry)

F111 TOS to at least 4

:= X 4+ 1 to negate 1st check; BKX3 := bank
Read target word

:=X - 1, SKIP IF <> 0; READ NEW LINK BANK
CCL IF X=0, JSB_FOR NEXT; READ NEW LINK ADDR
TERMINATE IF NOT (TEST WORD > TARGET) ;
BKX3:=LINK BANK
UBA:=TARGET, JSB IF INTERRUPTS; RA:=ADDR
READ NEW TARGET NORD LOOP BACK:
RREG: =TARGET, =NEV LINK BANK
INCR TARGET, CCG IF 1'S ELSE CCE, NEXT
JSB TO INTERRUPT HANDLER RESTORE RA
NOP to keep system happy (2555)
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RECORD
NO

C.S.
A

DDR

1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
140A
1408

Decimal Instruction Set 10/ 2/88 9:27 AM
KAXKRRARRN KR & ALU A RARRA KRR R RAAARRAARARR R ALU B AARRAKAKRRARAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ANARAKRRRRRARRRARA MR AAR KA A M AN AR KRR AARARRRRNRARERN AR RN HAN R AR KR kA RNk

x

DEC is the entry point for the decimal instruction set

*
x "
A *
* The last four bits of the op-code are used to index the "
: decimal jump table. :
x *

AAEKRARAAARN AN AR RN RN RN KRR R AARAR AR AN AN RN AR RRARAK R A AN AN AR R R AR AN RARRRANR

»
fLUT INSTR=EDIS:0 010 Q00 11x xxx xxx, DSPL=4, ENTRY=DEC

%1400
x
DECT 0070 CIR ANDL JSL DMPY UNC 1. DOUBLE LOGICAL MULTIPY;
CHECK CIR { 9:3 )
0060 CIR ANDL JSL CVAD UNC 2. éﬁgl& é? DECIMAL CONVERSION;
(o]
ADD JSL CVDA UNC 3. DECIMAL TO ASCII CONVERSION ;
00680 CIR ANDL XR2 JSL CVBD XR2 UNC 4. g&gAaVc}g DECIMAL CONVERSION;
C
0080 CIR ANDL XR4 JSL CVDB XR2 UNC 5. gagé%ALI;O(BgNQRY CONVERSION;
0040 CIR ANDL XR6 JSL SLD XR2 UNC 6: gEEI?AéILETT SHlﬁT
c
0040 CIR ANDL XR6 JSL SLD XR2 UNC 7. DECIMAL NORMALIZING LEFT SHIFT;
CHECK CIR ( 9:1 {
0040 CIR ANDL XR6 JSL SRD XR2 UNC 8. DECIMAL RIGHT SHIFT,
CHECK CIR ( 9:1 )
0040 CIR ANDL XR6 JSL ADDD XR2 UNC 9. DECIMAL ADD;
CHECK CIR ( 9:1 )
0040 CIR ANDL XR6 JSL ADDD XR2 UNC A. DECIMAL COMPARE;
CHECK CIR { 8:1 )
0040 CIR ANDL XR6 JSL ADDD XR2 UNC B. DECIMAL SUBTRACT;
CHECK CIR ( 9:1 }
0040 CIR ANDL XR6 JSL MPYD XR2 UNC C. DECIMAL MULTIPLY;

CHECK CIR ( 9:1 )



PAGE 401 DECIMAL -- DECIMAL ENTRY POINT 10/ 2/88 9:27 AM

RECORD c.S. RARARARNA KR A ARAKARKAKKA AARARNAANRARN ALY B AAAKKRARRKR®AR
NO

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

19565 »
19566 "
19567 x
19568 "
19569 " START OF DECIMAL INSTRUCTION SET ---
n
19571 » 0L 2 3 4 5 6 7 8 9 10 11 12 13 14 15
19572 L o T T Tt e T
19573 » 1o 0100001 1 X X X - DSPL -1
19574 I S et T LT DO
19575 x
19576 » 1. ADJUST TOS REGISTERS; ONLY 3 TOS REGISTERS ARE VALID.
19577 N 2. CALCULATE ENTRY JUMP TARGET.
19578 " 3. ALLEXTENDED REGISTERS USED IN THE DECIMAL INSTRUCTION
19579 » SET ARE WITH REGISTER FLAG SET [ SRF ); & CLEAR [ CRF )
19580 » ON EXIT OF THE INSTRUCTION.
19581 » 4. MOST OF THE INSTRUCTION SET MAKE USE OF XRAL - XRA9,
19582 " & XRBO - XRB§ AS TEMPORARY DATA BUFFERS. THEY ARE
19583 " TWO IDENTICAL COPIES. THESE BUFFERS ARE INITIALLY
19583 . ZEROED BEFORE FETCHING DATA.
19585 "
18586 *
19587 1840C DEC DSPL JSZ TRP ZERO FFF3 ANDL cTX TRAP_IF DSPL := 0; MASK, CLEAR CTX
19589 140D INC LSL CF2_ RREG UBA JSZ TR POS 2, CF2, TRAP iF DSPL >='D
19591 140E SR UBA JSZC ETO3 CRRY UBA 352 UM sP3B SRZ_ EMPTY toS TO 3; PULM IF SRz 0
19593 140F JSZ PULM NF2 ISz PUL2 SRL2 PULM IF NF2: POL2 IF SR ¢ 2
19595 1410 DECT DSPI. ADDL LBL SP3B CSR RF _ SRF CALCULATE JUMP TARGET: RF .= 8000. SRF
19597 1411 UBA CAD WRD ADD XRO ADJUSTED JUMP TABLE ABDR; XRBO := 0
19599 1412 ADD XRO RAR ADD XR1 CLO YRA, XRAQ := 0: XRB1 := 0, CLEAR OVERLFOW
19601 1413 ADD XR1 CF3A RC  ADD XR26 XRAL "= 0, CF34; SAVE "RG{ FOR MPYD )
19603 1418 ADD XR10 ADD XRS XRA1D := 0; XRBS := 0
19605 1415 STA ADD HBF2 FFE3 ADDL SP1B RSB SET F2 IF PRIV

MOD
19607 SPIB := -{ VALID DIGIT COUNT ), TO JMP TABLE



PAGE 402 CVAD -- ASCITI TO DECIMAL CONVERSION 10/ 2/88 9:27 AM
RECORD C.S. NARRRKANRARE ALU A XARKRKRKRANN  ANRAKKARRRKRE ALY B *XAANAANANARKR

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
19609 *
18610 x
19611 "
19612 * ASCII TO DECIMAL CONVERSION ---
18613 *
18614 * ON ENTRY :
19615 *
19616 * SR = 3
19617 * RA := SOURCE DIGIT COUNT
19618 * RB := SOURCE BYTE ADDRESS ( DB REL )
19619 * RC := TARGET DIGIT COUNT
19620 * RD .= TARGET BYTE ADDRESS ( DB REL )
}gg%é * ( VALID AFTER PULM
*
19623 » TARGET ADDR := ASCII SOURCE CONVERTED TO PACKED
19624 " DECIMAL. ASCI1 SOURCE MUST BE LEADING BLANKS ( %40 )
19625 * OR DECIMAL DIGITS. THE RIGHTMOST DIGIT MAY BE SXGNED
19626 * BOTH DIGIT COUNTS MUST BE IN THE RANGE 0 <= N <= 28
19627 * IF EITHER DIGIT COUNT IS ZERO ONLY THE SDEC IS
19628 * PERFORMED .
19629 *
19630 *
19631 1416 CVAD REB ADD RG JSZ PULM UNC SAVE RB; PULM FOR RD
19633 1417 RC SP1B JSB AD17 CRRY RA SP1B JSB AD17 CRRY TRAP 1IF RC > 28, P IF RA > 28
19635 1418 RA JSB SD24 ZERO RC JSB SD24 ZERO DEC STACK & NEXT IF RA OR RC
19637 1419 D8 ADD NFSS 2 DB SuB CF1 NCRY SKIP IF NOT SPLIT BANKS; SKIP IF DB > Z
19638 141A ADD CF1 UBA DL SuB CTF1 . F1 SET IF NOT SPLIT STAC
19641 NFSS) AND (Z>=DB AND A B>sDL )
19642 1418 RC ADD RH JSL  CKCD UNC RH: =NIBBL OUNT; GO CHECK TARGET ADDRESS
19644 141C RA CAD 0003 ADDL CTR NFSB UBA:=R
19646 CTR éDéC DIGS TO FILL WD), SKIP IF F5B=0
19647 141D UBA RA ADD RH ADD SF4B -NIB LE COUNT (2RA-1): FAB:sF
19649 141E SPOA SPiB ADD RF ROD JSL CKAB UNC OPA =TARGET SIGN WD, RF:=TARGET ADDRESS
19651 CHECK SOURCE ADDRESS
19652 141F OPA ADD RRZ CF3A RC JSBS CAD1 XRO F4B UBA: nPOSS EXTRA BYTE IN TARG SIGN WD
19654 XRBO:=-(DEC_CNT), JUMP IF TARG SIGN ND FULL
19655 1420 UBA UBA ADD LSL RH UNC 0001 ADDL CTR RH(6: 8] =EXTRA BYTE, S|

KIP;
19657 CTR:.=1 (DEC DIGITS TO FILL WD)} IF EXTRA BYTE
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RECORD
NO

19659
19660
19661
18662
19663

C.S.
ADDR

1421
1422
1423
1424
1425

——

o
NN
RN

e e T e e e e
I I Y Y Y

WWWWLORNNNNNNN
BLUN-OTIMOOEP>©

CVAD -- AGCII TO DECIMAL CONVERSION

KA KRR AR KR kK

AAKKKAKRA KK

RREG SREG FUNC SFNC STOR SPSK

-
>
@
-

O *»* % xx%»x

AD1 UBA
RREG

CAD2
CAD3
CAD4 0004

CAD1-4 SET UP RE
TARGE

usa
SREG
RA

T SIGN

SuB

LsSL

SWAB

(
D {

RH
RH
XRO
SPOA
RE

RH
RG

RG

: 8

WOR IF _ANY
APPROPRIATE SIGN PATTERN,

UNC

CCA

CCA

ccAa

),

AND SET THE CONDITON CODE.

SP3B
uss

FFC6
CFFF

Fo00

1000

SP4A

orP8
SREG
CTRS

ADD
CAD

AARARK KRN AR

RREG SREG FUNC SFNC STOR SPEC SKIP

WITH THE EXTRA BYTE IN THE

14 ) WITH THE

CAD6

SP38
SP3B
sp2B
SP2B

FSB
UNC
UNC

10/ 2786 9:27 AM
COMMENT

RH:=0 IF NO EXTRA BYTE
OPB:=SOURCE SIGN WD, S§38 lADDR WORD FULL?
RH(4: 8) =EXTRA BYTE;

F NOT FULL, DEC ADDR & GET FULL WD SKIP
{ASCII COUNT), COND CODE: "
):=SIG:D?éTE IF WD FULL, FAB =1,SKIP

SPOA: =0 {CCE I .
SP2B(8: 8) =SIGN BYTE IF WD NOT FULL, F4B:=0
RE MINUS SIGN (AND POSSIBLE EXTRA BYTE)

: ACKS IGI S}

COND CODE:= *“ ; RE(0:4)=PLUS SIGN

=SIGN BYTE - %123; RH:=SP4A, JUMP IF +0
UBA:=SIGN BYTE - %112; RH:=UBA, JUMP IF ERR
UBA:=SIGN BYTE - %101; RH:=UBA, JUMP IF NEG
UBA:=SIGN BYTE - %72; RH BA, JUMP IF POS
UBA:=SIGN BYTE - %72: RH:=UBA, JUMP IF ERROR
UBA:=SIGN BYTE - %60 RE(0:4)'=F (UNSIGNED)

UBA:-SIGN BYTE %40; RH:=UBA, JUMP/UNSIGNED
UBA:=4; :aUBA, JMP'IF INV DIGIT (NOT BLNK)
CBAQ => AOCB RG:=4, JUMP TO BLANK LOOP
COND CODE:= “<0"; RE(0:4):=MINUS SIGN

INIT RG FOR LOOP: ADJUST DIGIT RESIDUE

; UBB,RH:=DECIMAL PATTERN, JUMP TO LOOP
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RECORD
NO

19713
19714
19715
19716

CgAD -- ASCII TO DECIMAL CONVERSION

axxxxxnkakx ALU AEXARRRKANANR  KXARKAANARRRE ALY B RXAARRRNRAXKAN

ADDR

LABL RREG

O * * %% % %% % » %%

ADS

R
CAD6 BBB

RF
CAD7 0004

SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

CADS & CADE COMPRISE THE MAIN " INNER LOOP " OF THE CVAD
ROUITNE EACH ASCII DIGIT IS PLACED INTO THE LOWER 8
BITS OF RH, CKED FOR VALIDITY, STRIPPED OF EXTRA BITS,
EFFECTIVELV SHIFTED RIGHT 4 BIT POSITIONS INTO RE IN
ORDER TO OBTAIN ITS DECIMAL REPRESENTATION, AND NRITTEN
TO THE APPROPRIATE TARGET LOCATION WHEN RE IS
ASCII RUNOUT OCCURS, OR AN ASCII BYTE « %60 IS DEYECTED
( BLANK ), THE CADA, CADB, CADC LOOP IS ENTERED

JSB CADA NF2 OPB ADD LRZ RH CF4B F4B
ADDL SP4A SREG ADD RRZ RH SF4B UNC
ADDL SP3B CAD SP3B ROD
SP2B JSB AD14 CRRY RH UBA JSB CADB RH NCRY
RE ADD SWAB ADD
UBA ADD LSL UBA UBA LINK DCTR
UBA ADD LSL RE UBB UBB LINK
RH IOR SPOA XRO JSBI CAD8 XRO ZERO
XRO INC XRO HBF2 CTRS ADD LSR LBFS NFSB
RF ADD WRD JSL CADS UNC
RE ADD DATA ADD RE SF5B
CAD RF ROD RG JSL CADS5 CTR UNC
ADDL RG RH JSL CADG6 UNC

10/ 2/86 9:27 AM
COMMENT

JUMP FOR ZERO FILL IF _ASCII RUNOUT;
H(! OPB(0D:8 F4B: =0, SKIP IF F4
-0010 éUSED ¢0R BLANK CHECK AT CADB}

RH 8 48 & IF R BVTE NEXT F4B:=1, SKIP
UB =~%E , GET NEXT WD

IF RH >u %72, 'RH %60, JUMP IF < O
000D CBAQ => DCB'
SHIFT UBA,UBA 2 BITS: DEC DIGIT COUNT

RE : =DCBA éDECIMAL DIGIT HAS BEEN SHIFTED IN)
CAPTURE NONZERO BITS IN SPOA:

INCREMENT DECIMAL DIGIT COUNT, JUMP IF DONE
INC ASCII DIGIT CNT, F2:=0 IF ASCII RUNOUT
F5B:=(RE LACKS > 1 DIGITS), SKIP IF RE FULL
YRA:«TARG_ADDR; LOOP IF RE NOT FULL

WRITE RE TO MEM IF FULL; RE:=0, F58:=1

WD AT TARG
CTR:=4 (NIBBLés TO GO}, JUMP TQ Ll
INIT RG FOR LOOP; UBB:=RH, JUMP xmo LOOP



PAIE 405 CVAD -- ASCII T0 DESITAL*SQNVERSION 10/ 2/86 9:27 AM

RECCRD c.S. KaxkkrRrraan ALY * ARKKKKHARARAR AL B AXKARARNKRRK AR

NG ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
18756 *
19757 *
19758 *
19759 * CADA, CADB, & CADC COMPRISE THE ASCII RUNOUT/ LEADING
19760 * BLANKS INNER LOOP IN THE CASE OF ASCIT_RUNOUT
19761 » ( RA < RC ZERO FILL IS PLACED IN THE TARGET FIELD.
19762 * IN THE CASE OF BLANKS, EACH SUBSEQUENT ASCII BYTE IS
19763 * CHECKED TO MAKE SURE THAT IT ALSO IS A BLANK, AND
19764 » ZERO FILL IS PLACED IN THE TARGET FIELD.
19;25 *
19766 ‘
19767 1442 CADA JSB CADC NF2 OPB ADD LRZ RH CF4B F4B Jump FOR ZERO FILL IF ASCII RUNOUT;
19769 RH(8:8):=0PB(0:8), F4B:=0, SKIP IF F4B
19770 1443 RE ADD SWAB SREG ADD RRZ RH SF48 UNC CBAO => AOCB,;
18772 H(B 8):=0PB(8 IF R _BYTE NEXT,F4B:=1,SKIP
19773 1444 ADD SP3B CAD SP38 ROD LEFT BV E N . _GET NEXT WORD
19775 1445 CADB RE ADD SWAB RH SP4A JSB AD14 NZRO CBAO AOC TRAP IF NOT BLANK
19777 1446 CADC UBA UBA ADD LSL UBA UBA LINK DCTR SHIFT UBA UBA LEFT TWO BITS; DEC DIGIT COUNT
19779 1447 UBA UBA ADD LSL RE UBB UBB LINK RE:= OCBA (ZERO HAS BEEN SHIFTED IN
19781 1448 XRO INC XRO HBF2 XRO JSBI CAD8 XRO ZERO INC ASCII DIGIT CNT, F2:=0 IF ASCII RUNOUT;
19783 INCREMENT DECIMAL DIGIT COUNT, JUMP IF DONE
19784 1449 FFEO ADDL SPaA CTRS ADD LSR LBFS NF5B SP4A:=-%40 (BLANK)
19786 FSB:={RE LACKS > 1 DIGITS), SKIP IF RE FULL
19787 144A RF ADD WRD JSL CADA UNC YRA:=TARG_ADDR; LOOP IF RE NOT FULL
18789 144B RE ADD DATA ADD RE SFSB WRITE RE TO MEMORY IF FULL: RE =0, FS5B:=1
19791 144C RF CAD RF ROD RG JSL CADA CTR UNC DEC TARG ADDR, OPA:=WORD AT TARGET ADDRESS;
19793 CTR:=4 (NIBBLES TO GO), JUMP TO LOOP
19794 »
19795 »
19796 » CADE & CAD9 WRITE THE LAST -_4 DECIMAL DIGITS
19797 » ( IN RE ), TO THE APPROPRIATE TARGET ADDRESS
ieres :
19800 144D CADS8 RE ADD SWAB CTRS JSL CAD9 EVEN CBAO_=> AOCB; JUMP IF UNFILLED NIBBLES EVEN
19802 144E UBA UBA ADD LSL UBA UBA LINK DCTR SHIFT UBA,UBA LEFT 2 BITS; DEC DIGIT COUNT
19804 144F UBA UBA ADD LSL RE UBB UBB LINK RE:=OCBA (ZERO HAS BEEN SHIFTED IN
19806 1450 CADS OPA  ADD LRZ RF ADD WRD CTRO UBA(8:8):2POSSIBLE EXTRA TARGET BYTE;
19808 YRB:=TARGET ADDRESS, SKIP IF RE FULL
19809 1451 SPOA ADD NZRO UBA RE ADD SWAB DATA UNC SKIP IF RESULT NONZERO;
19811 IF RE NOT FULL, WRITE EX. BYTE & DIGS TO MEM
19812 1452 ADD ccA RE ADD DATA COND CODE:= "=0" IF RESULT IS ZERO;
19814 WRITE RE TO MEMORY IF FULL
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R[ﬁORD

C.S.
ADDR

DECIMAL -- SD24 10/ 2/86 9:27 AM
LR SR EREEERS ] ALU A IR R R R T RARARNAARARR &K ALU B LRSS RS SEES Y
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
x
x
x
: SD24 --- WILL POP THE STACK TWO OR FOUR TIMES.
* IF CIR ( 11:1 ) := O , DECREMENT BY 2, OR
: := 1, DECREMENT BY 4.
»
SD24 0010 CIR ANDL ADD EPP2 CHECK CIR 11:1 ); POP2
D UBA ADD CRF ZERO ; SKIP IF CIR ( 1l1:1 ) := 0
JSZ NEXT UNC ADD EPP2 JUMP FOR NEXT; POP TWO MORE IF SDEC=1



PAGE 407 DECIMAL -- CHECK SOURCE & TARGET ADDRESSES 10/ 2/86 9:27 AM

RECORD c.s. ARKKKANRKRK AL A RAKKKKKARRR KAKAARRNARRR AL B NARKRAKA AR MR N
Al

DDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

19832 *
19833 * ROUTINE TO DO BOUNDS CHECKING ON TARGET FIELD :----
«
19835 * ON ENTRY
19836 *
19837 * RD := TARGET BYTE ADDRESS ( DB REL )
19838 * RH i= TARGET DIGIT COUNT
19839 * F1 := 0, IF SPLIT STACK ( ELSE := 1 )}
19840 * F3 =0
19841 *
19842 * ON EXIT
19843 *
19844 * SPOA := TARGET MSW ADDRESS
19845 * SP1B ‘= TARGET WORD COUNT - 1
19845 * Fl := F3
N
19848 18456 CKCD RD ADD LSR RH NF1 RD  ADD LBFS RH. DB REL WORD ADDR: FSB:=LSB(BYTE ADDR)
19850 1457 SM  ADD SF3A RH ADD LSR SP1B LBF5 NFSB UBA:=SM, F3A:=1 IF 1 L
19852 SP1B:=BYTE CNT - 1, SET F5B IF SIGN WD FULL
18853 1458 UBA DB  SUB NF1L UBB INC SPiB LBFS UBA:=SM-DB, SKIP IF Shiat sr
19855 INC SPLB IF LSB(BYTE ADDR)=
19856 1459 RH  UBA CAD CTFL ADD Fl:=(PTR > (SM-DBI) AND (NOT SPLIT STACK)
19858 1454 RD  ADD LSR F1HB SP1B ADD LSR SP1B UBA:=PTR+32K IF F1; SP3B: SWORD COUNT -
19860 1458 UBA DB  ADD SPOA UBB SM  RSUB SPOA: =MSW_ADDR ; UBé -s -§P3
19862 TICB TO SLOW DOWN (1000 )
19863 145¢ UBA DL  BNDE UBB UBA BNDE 1010
19865 145D ADD ADD RSB NDV IF MSW ADDR < DL IN USER MODE;
19867 BNDV IF LSW ADDR > SM IN USER MODE
19868 »
19869 *
19870 " ROUTINE TO DO BOUNDS CHECKING ON SOURCE FIELD ---
19872 * ON ENTRY
19873 *
19874 * RG := SOURCE BYTE ADDRESS ( DB REL )
19875 * RH = SOURCE DIGIT COUNT
19876 * F3 = 0, IF SPLIT STACK ( ESLE := 1 }
19877 «
19878 * ON EXIT
19879 .
19880 x SP4A := SOURCE MSW ADDRESS
1988} . SP3B := SOURCE WORD COUNT - 1
19882 *
19883 145E  CKAB RG ADD LSR RH RG  ADD LBFS RH:=DB REL WORD ADDR; F5B:=LSB(BYTE ADDR)
19885 145F SM  ADD RH ADD LSR SP3B LBF5 NF5B UBA:=SM;
19887 SP3B:=BYTE CNT - 1, SET F5B IF SIGN WD FULL
19888 1460 UBA DB  SUB NF3A UBB INC SP3B LBFS UBA: =SM-DB, SKIP IF SPLIT STACK:
19880 INC SP3B AND connscr FSB IF _LSB(BYTE ADDR) =1
19891 1461 RH  UBA CAD CTF1 ADD Fli=(PTR > (SM-DB)) AND (NOT SPLIT STA
19893 1462 RG  ADD LSR FIHB SP3B ADD LSR SP3B UBA - =PTR+32K IF r1 SP3B: =WORD COUNT
19895 1463 UBA DB  ADD SP4A UBB SM  RSUB SPAA: -Msw ADDR uas rSM - SP3B
19897 TICB TO SLOW DOWN (1000 )
19833 1464 UBA DL  BNDE UBB UBA BNDE {isto
19900 1465 ADD ADD RSB NDV IF MSW ADDR ¢ DL IN USER MODE ;
19902 BNDV IF LSW ADDR > SM IN USER MODE
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RECORD

NO

C.S
ADDR

CVDA -- DECIMAL TO ASCII CONVERSION

ARAXAXRRERR AL

RERIKRRRKKER  KKAXKRRKARRXAN A|[J B *AKAARKARARARR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

SNOWARN

O % % % % E K E DR RN ER KRR R R BN E B X R E * N X

VDA

RB
RB

SPOA

E700

0030

0001
FFF6

SPOA

DEC
ON

RB
DB
RB

UBA

RB

SP4
RC
uss

RB

IMAL TO ASCII CONVERSION ---
ENTRY
SR = 3
RA .= SOURCE BYTE ADDRESS ( DB REL )
RB := SOURCE DIGIT COUNT
RC := TARGET BYTE ADDRESS ( DB REL )
TARGET ADDR .= PACKED DECIMAL CONVERTED TO ASCII.
OP CODE BIT 9 & 10 AFFECT THE SIGN OF THE RESULT
AS FOLLOWS :
BIT ¢ BIT 10 TARGET SIGN
[} 1] SAME AS SOURCE
o 1 NEG IF SOURCE IS NEG, ELSE UNSIGNED
1 X UNSIGN

AN UNSIGNED RESULT IS CONSIDERED POSITIVE WHEN SETTING
THE CONDITION CODE, RESULTING THE CCG OR CCE. LEADING
ZEROS ARE CONVERTED TO ZEROS. THE SOURCE IS ASSUMED
TO HAVE THE SAME NUMBER OF DIGITS AS THE TARGET. IF
THE DIGIT COUNT IS ZERO, ONLY SDEC IS PERFORMED.

JsB sD13 ZERO RB SP1B JSB DA17 CRRY
ADD NFSS Z [o]:3 sus CF1 NCRY
SUB CF1 UBA DL SsuB CTFL
CAD RC UBA  XFRR RD
ADD RH SREG JSL CKCD sP2B UNC
ADD ROBD RA ADD RG
ADD RH JSL CKAB CTX UNC
ADD RD SP4A INC XRO ROAD
ADDL XR3 3030 ADDL XR3

A ADD ROBD UBB ADD RE
ADD RC OPB  XFRR CF2 EVEN
ADD EVEN SREG ADD LLZ SF2
IORL RE 0004 ADDL CTR
ADDL RG RA ADD CF1 EVEN
ADDL XRO OPB ADD RLZ RH UNC
ADD WRD SREG ADD RH UNC
JSB DAl oDD 0002 ADDL CTR

10/ 2/86 9:27 AM

COMMENT

DEC STACK & EXECUTE NEXT INSTR IF RB=0:
TRAP IF =29
UBA:=DB, KSKIP I; NOT SPLIT BANKS;

Fl'=0

UBA: =-RE: F1 IF NOT SPLIT STACK:

{ (NFSS] 'AND (Z)-DB AND (DB>=DL) )
UBA:2RB=1: RD:=R ARGET BYTE ADDRESS]
RH:aTARGET NIBBLE OUNT {2RB-

SP2B:=-RB NT GO CHECK TARG_ADDRS
OPB:=FRST =RA (SOURCE BYTE ADDR)

RG:
RH: 'RBISOURCE NIBBLE CNT) COND CODE : 0"
CTX:=0, GO CHECK SOURCE ADDRESSES
RD: =0 (CGE IND)‘ QPA:=SEC SRCE WD, XRBO:=ADDR
XRA3:=E700 (FOR USE AFTER DA1-DA3 LOOP);
XRB3:=3030 (FOR USE IN DA1-DA3 LOOP)
QPB =FRST SRCE WD; RE:=3030(EXTA ASCII BITS)
| :=0("L ASCII BYTE® ), SKIP/TARG ADDR EVEN
SKIP IF TARGET ADDRESS EVE
IF TARG ADDR ODD, F2.=1 ("RIGHT ASCII BYTE")
IF TARG ADDR ODD, RE(0.8]:=EXTRA BYTE;
CTR:=4 (DIGITS FROM SOURCE WORD TO GOj
G.=1(FOR CTR CHECKS); F1:=0,SRCE ADDR EVEN?
XRAQ:=-10 (USED FOR DIGIT VALIDITY CHECKS}:
IF SOURCE ADDRESS ODD, RH(O:B8):=OPB(8 8)
YRA:=TARG ADDR, IF SRCE ADDR EVEN, RH =0PB
JUMP IF DIGIT COUNT
IF SOURCE ADDRESS ODD CTR =2 (DIGITS TO GO)



PAGE 409 CVDA -- DECXMAL TO ASCII CONVERSION

RECDRD C.S. LR L EREREEES] A RRARKKRRRN K LR ERE S EEE LY ALU B LR EER R R EE]
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

19977 1477 RG INC RH ADD SWAB RH DCTR
igggg 1478 RG JSBI DA2 MEDJ UBA CTRS SUB CTF1
19981 1479 000F RH ANDL UBA CTRS suB
19983 *

19984 *

19985 * DAL-3 COMPRISE THE MAIN " INNER LOOP " OF THE CVDA
19986 * ROUTINE . H DECIMAL SOURCE DIGIT IS LOADED OR SHIFTED
19987 * INTO THE UPPER 4 BITS OF RH, SHIFTED LEFT 4 BIT POSITIONS
19988 * INTO SP4A, CHECKED FOR VALIDITY, AND OR'ED INTO RE
19989 * ( WHICH CONTAINS THE EXTRA ASCII BITS ) TO OBTAIN ITS
19990 * ASCII REPRESENTATION. WHEN RE IS FULL, IT IS WRITTEN
%gggé : TO THE APPROPRIATE TARGET LOCATION.

19993 *

19994 147A DAl ADD LSL RH RH LINK
19986 1478 UBA UBA ADD LSL SP4A UBB UBB LINK RH

égggg 147C DAZ UBA XRO JSB DALS CRRY UBA RD ICR RD DCTR

%gggé 147D RREG RE ADD SWAB RE NF2 SP2B JSBI DA4 SP2B ZERO

ggggg 147E UBA ADD SWAB DATA CTRS ADD RF SF2 NF2

20007 147F ADD XR3 ADD RE CF2

%gOOQ 1480 DA3 RG RF suB CTF1 JSL DAl NF1

011

gggi% 1481 OPA ADD RH CFl XRO INC XRO ROAD

20015 1482 JSB DAl UNC 0004 ADDL CTR

20017 *

20018 *

20019 * DA4-7 GENERATE THE APPROPRIATE ( SIGNED 1 REPRESENTATION
0020 * FOR THE LON ORDER ASCII WRITE THE LAST 2 ASCII DIGITS
0021 * A WHICH IN RE TO THE APPROPRIATE TARGET ADDRESS.

0022 * ND SET THE CONDITfON CODE .

0023 *

0024 *

0025 1483 DA4 SPOA SPIB ADD ROBD FOO0O RH ANDL RH

0027 1484 RB ADD cca F000 ADDL

0028 1485 0040 CIR ANDL UBB RH JSBS DAS ZERO
0030 1486 UBA JSB DA6 NZRC D000 RH SUBL RF

0032 1487 1900 RE ADDL RE CAD CCA

0034 1488 0020 CIR ANDL RF JSL DAS5 ZERO

‘8332 1489 RE XR3 ADD RE CCA UBA JSL DAS NZRO
0039 148A 1000 UBA ADDL RE 3100 ADDL
0041 1488 DAS SP4A JSB DA6 NZRO UBB RE suB NCRY
0043 148C 3400 RE ADDL RE 3800 RE ADDL RE
0045 1480 DA6 ADD JSL DA7 SP28 F2
zgg:; 1438E RE ADD LRZ RE OPB ADD RLZ SP2B
20050 148F DAY ADD RD ADD NZRO
%gggi 1490 RE SP2B ADD SWAB DATA ADD CCA

20055 SWARN

10/ 2/86 9:27 AM
COMMENT
UBA:=RG+1=2 JUMP (MEDIUM, SO UBA DIGIT

)
IF DIG COUNT EVEN, RH:=SWAB(RH), R:=aCTR-
UBA(12:4):=FRST DiG; F1:=1 IF LAST DIG IN ND

A,UBB:*RH SHIFTED LEFT 2 BITS
R SP4A(12:4) :=DEC DIG; RH(0D:12):=RH(4:12)
AP DIGIT >= 10;
CAPTURE NONZERO BIT$ IN RD, CTR:=CTR-1
RE:=SWAB(RE+DIGIT), SKIP IF LEFT BYTE,
P2B:=SP2B+1 (NEG DIG CNT), JUMP IF LAST DIG
IF RIGHT BYTE, WRITE ASCII WORD TO TARGET,
RF:=CTR, F2:=1, SKIP IF NOT RIGHT BYTE

. IF RIGHT BYTE, RE:=3030, F2::0

F1:=1 IF NEXT DIGIT LAST IN SOURCE WORD:

JUMP IF MORE DIGITS LEFT IN SOURCE WORD
RH:=NEXT SOURGE WORD ;

XRBO: =XRBO+1(SRCE ADDR) ,OPA:=SRCE WD AFT NXT
JUMP ‘BACK TO LOOP; CTR:=4 (DIGITS TO GO)

OPB:=DATA AT LAST TARG LOC; RH{0:4)}:=SIGN

UBA{(9):=CIR(9); JUMP IF SIGN=F (UNSIGNED)
JUMP IF CIR(9):=1 (UNSIGNED); RF:=DQ0O0-RH
ASSUME NEG, ADJUST RE; COND CODE:= "¢0"
UBA(10):=CIR(10); JUMP IF SIGN=D (MINUS)
ASSUME POS UNSGND ADJ RE, COND CODE:= ">D";
JUMP IF CIR(10): UNSIGNED)

ASSUME POS/ IGNED DJUST RE; UBB:=3100
JUMP IF LAST DIGIT NOT ZERO; SKIP IF -0

ADJUST RE IF +0
; JUMP IF LAST fARGET WORD FULL, SP2B8:=0
IN RE(8:8), F1:=NF2;
SKIP IF 0
WRITE DATA TO TARGET ADDRESS,
COND CODE-= “=0" IF RESULT IS ZERO
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RECORD C.S.
NO ADDR

1494
1495

DECIMAL -- TRAP ROUTINES FOR CVQD & CVDAL SD13

AKRHKANRKKRRN f

RREG SREG FUNC SFNC STOR SPEC SKIP

KERRKKRRARR A

.
.
*
.
: SD13 --- WILL POP
. IF CIR [
.
.
N
SD13 0010 CIR ANDL
ADD
JSZ  NEXT

TRAP ROUTINES FOR
1. CF1 IF INVALID
2., SF1 IF INVALID

4 ADD
7 ADD

TRAP ROUTINES FOR

1. CF1 IF INVALID
2. SF1 IF INVALID

*x R R R R RO R R A R R X X X R R R F
Qo
e

DALS D

DA17 2000 STA ANOL
UBA JSB *+2

ISZ TRPD

0800 STA

AARKARKAK KK

LABL RREG SREG FUNC SFNC STOR SPSK

STA

THE STACK ONCE OR THREE TIMES.
11:1) := 0
=1
ADD
UBA ADD
UNC ADD
CVAD ---
ASCII DIGIT
DECIMAL OPERAND LENGTH.
CF1 JSL
SF1 JsL
CVDA ---

DECIMAL DIGIT
DECIMAL OPERAND LENGTH.

IF USER TRAP IS DISABLED, SET OVERFLOW &

ADD
ADD
ZERO ADD
UNC Jsz
JsB

DECREMENT BY
DECREMENT BY

BDER
BDER

JSB SD13.

TRPR
SD13

EPOP
EPP2

CF1
CRF

AXAURXRHRRRARR

ZEROQ

UNC
UNC

10/ 2/886 9:27 AM

COMMENT

CHECK CIR (
. CRF, SKIP
DO NEXT; POP

11:1 ); pPOP 1
I; CIR ( 1l1:1) := 0

CFl;
SF1;

JSB BDER FOR INVALID ASCII DIGIT
JSB BDER FOR INVALID DECIMAL OPER LEN

SKIP

éHECK STA ( 2:1 ), USER TRAP;
JSB IF USER TRAP DISABLED; CRF
TRAP TARG

SET OVERFLON DO STACK ADJUSTMENT

SF1



PAGE 411 CcveD -- CONVERT 4 BINARY WORDS 10/ 2/88 9:27 AM

RECORD c.S LELEREERES N1 IR LSRR EEE ] ek ook ok kR ko kK A B LEEEEEEEE SR NY)
NO ADDR LABL RREG SREG FUNG SFNG STOR SPSK RREG SREG FUNC SFNG STOR SPEC SKIP COMMENT

20108 *

20109 .

20110 .

20111 . CVBD ( CONVERT 4 BINARY WORDS ) =---

20112 *

20113 * ON ENTRY

20114 *

20115 . BINARY WORDS ARE STORED IN XRA6 - XRAS.

011 *

20117 * ON EXIT

20118 »

20119 * DECIMAL DATA ARE STORED INTO TWO SETS AT

20120 . XRAS - XRAS, & XRB& - XRBS.

20121 »

20122 . 1. FOUR BINARY WORDS CAN BE CONVERTED TO A

20123 . MAXIMUM OF 20 DECIMAL DIGITS.

20124 . 2. THE ALGORITHM IS 'SAME AS CONVERTING 3 BINARY

20125 . WORDS TO DECIMAL DIGIT

20126 *

20127 »

20128 1498 BD4 XR8  ADD ADD PSHR SETUP TO DIVIDE BY 100M

20130 149¢c XR8  ADD usA ADD sP28 DIVIDEND ( SP2B, SPOA, SP3B )

0132 149D XR7 ADD SPOA UBA JSL D100 SP3B UNC DO DIVISION

0134 149€ UBB  ADD SPOA uBA ADD SP2B REMAINDER ( SPCA, SP2B

0136 149F XR9  ADD SP38 ADD XRO QUOTIENT := ( XRBO, XRAO );

0138 14A0 SP4A ADD XRO UBA JSL DLOO SP3B UNC DO DIVISION

0120 14A1 UBA  ADD SPOA 001E ADDL CTR REMAINDER := ( SPOA, SP2B ); REPEAT LOOP

0142 14n2 SP4A ADD RG SP28 JSL BTOD SP3B UNC  CONVERT REMAINDER 5O DECIMAL ("LSD'S )

0144 14A3 UBA XRO XFRS SPOA UBB  ADD BKXS5 SETUP FOR NEXT DIVISIO

20146 1474 RREG UBB XFRS XR9 RG_ ADD 5P38

20147 14A5 RREG ADD XR8 XRO JSL D100 5P2B NCRY DIVIDEND := ( SP2B, SPOA, SP3B )

20149 1846 UBA ADD SPOA 001E ADDL CcTR REMAINDER .= ;PDA sP28 )

201

20152 18A7 SP4A ADD RG SP2B JSL BYOD SP3B UNC  CONVERT REMAINDER TO DECIMAL DIGITS

0154 14A8 UBA  ADD XR6 UBB ADD xRS

0155 14A9 UBB  ADD XR7 000E ADDL CTR

0156 14AA RG_ ADD SPOA JSL  BTOD SP3B UNC  CONVERT THE QUOTIENT TO DECIMAL ( MSD'S )

0158 1448 XR6  ADD UBB ADD XR4~ POPR

0159 14AC UBB XR8_ XFRS SPAA UBA ADD XRS5

0160 14AD RREG XR13 XFRR XRS UBA ADD XR7 NF4B

20161 14AE SREG CSR HBF 2 ADD RSB SET F2 IF SIGN MASK := OOOF; RETURN IF F4
.

20168 .

20165 14AF ADD BKX5 JSL BD3S XR8 UNC  STORE OUT DATA



PAGE 412 CVBD -- CONVERT S BIANRV WORDS 10/ 2/86 8:27 AM

RECORD C.S. RRKNRRARRAR ALU A AAKKNRAKXNR ANARARRNRAKRR A|{) B NARRKKRAKRRKNRN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

20168 *

20169 *

20170 *

20171 * CVBD ( CONVERT 5 BINARY WORDS ) ---

20172 *

20173 * ON ENTRY

20174 *

%gi;g : BINARY WORDS ARE STORED IN XRAS - XRAQ.

20177 * ON EXIT

20178 *

20179 * DECIMAL DATA ARE STORED INTO TWO SETS AT

%gigg : XRA3 - XRA®, & XRBZ - XRBS

20182 * 1. FIVE BINARY WORDS CAN BE CONVERTED TO A

20183 * MAXIMUM OF 25 DECIMAL DIGITS.

20184 * 2. REFER TO BD3 FOR ALGORITHM.

20185 *

20186 *

20187 1480 BDS XRS ADD ADD

20188 1481 XR7 ADD UBA ADD sP2B

20189 1482 XRG ADD SPOA UBA JSL D100 SP3B UNC

20190 14B3 UB8 ADD SPOA UBA ADD SP2B

20191 14B4 XR8 ADD SP3B ADD RG

20192 1485 SP4A ADD XR7 UBA JSL D100 SP3B UNC

20193 1486 UBB ADD SPOA UBA ADD SP2B

20194 14B7 XR8 ADD ADD

20185 1488 SP4A ADD XR8 UBA JSL D100 SP3B UNC

20186 1489 UBA ADD SPOA 001E ADDL CTR

20197 148A SP4A ADD XR@ §P2B JSL BTOD SP3B UNC CONVERT THE REMAINDER TO BE THE LSD'S

20189 1488 UBA RG XFRS XRE usB ADD BKX4 SF4B

20200 148C RREG ADD RF JSL BD4 UNC LSD'S :» [ RF, BKX4 ); CONVERT THE 4 WORDS

20202 148D ADD XRS ADD XR3

20203 148E UBA ADD XR4 ADD

%gggg 14BF . ADD SP4A JSB BDBR XRS FSB RETURN [F FROM BD6

gg%gg : SAVE DECIMAL DIGITS

20209 14C0 UBB XRS XFRR XR6 BKX4 ADD RG CF4B

20210 14C1 SREG ADD XR3 XR8 ADD XR4

20211 14C2 UBB ADD XR5 DD XR2

20212 14C3 RF ADD XR8 BKX5 ADD XR6

20213 14C4 uBs ADD XR7 A DD R7

X
20214 14C5 RG ADD XR9 RG JSL BD3S XRS8 UNC . STORE OUT DATA



PAGE 413 CVBD -- CONVERT 6 BINARV WORDS 10/ 2/86 9:27 AM
RECORD

C.S LR SRR N A U A LR EEREEEE RS LR R RS TS ALU 8 LA R EEE N

NO ADDR LABL RREG SREG IUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
20217 *
20212 »
20219 *
0%20 : CVBD ( CONVERT 6 BINARY WORDS ) ---

21
20222 * ON ENTRY
20223 *
20224 * BINARY WORDS ARE STORED IN XRA4 - XRA9.
20225 *
20226 * ON EXIT
20227 *
20228 * DECIMAL DATA ARE STORED INTO TWO SETS AT
gg%%g : XRA2 - XRA9, & XRBL - XRBS.
20231 * 1. SIX BINARY WORDS CAN BE CONVERTED TO A
20232 * MAXIMUM 29 DECIMAL DIGIT
20233 * 2. REFER BD3 FOR ALGORITHM.
20234 *
0235 *
0238 14C6 BD6 XR4  ADD ADD
0237 14c7 XR6 ADD UBA  ADD SP2B SFSB ; SET F5 FOR BD5 RETURN
0239 14C8 XRS5  ADD SPOA UBA JSL D100 SP3B UNC
0240 14C9 UBB ADD SPOA uBA ADD SP2B
0241 14CA XR7 ADD SP38 ADD
0242 14C8 UBB  ADD XRS5 UBA ADD SP3B
0243 14CC SP4A ADD XR6 JSL DLOD UNC
0244 14CD UBB ADD SPOA UBA ADD sP2B
0245 14CE XR8 ADD ADD
20246 14CF SP4A ADD XR7 UBA JSL DL0OO SP3B UNC
20247 14D0 UBB ADD SPOA UBA ADD SP2B
0248 1401 XRG ADD ADD
0249 14D2 SP4A ADD XR8 UBA JSL D100 $P3B UNC
0250 14D3 UBA ADD SPOA 001E ADDL CTR
0251 14D4 SP4A ADD XR9 §P2B JSL BTOD SP3B UNC CONVERT THE REMAINDER TO BE THE LSD'S
20253 1405 UBA ADD RH ueB JSB BDS5 SPIB UNC LSD A SP1B ): JSB TO CONVERT
20255 THE BIN RY WORDS
20256 *
38%2; * SAVE DECIMAL DATA
2025 . 14DF  BDER XR8 ADD 0080 XR31 ADDL CTR
20260 1aD7 UBA XR6 XFRS REGN XR6 ADD XRZ ICTR
20261 L4038 RREG UBB XFRS REGN UBA  ADD XR1 ICTR
20262 14D9 RREG ADD REGN BKX5 ADD XR4 ICTR
20263 14DA uBB ADD REGN A DD XR3 ICTR
20264 14DB RF ADD REGN BKX4 ADD XR6 ICTR
20265 14nc uBB ADD REGN uBa ADD XR5 ICTR
20261, 140D RH ADD REGN SP1B ADD XR8 ICTR
§g§67 14DE . UBB ADD REGN A ADD XR7

68
20269 14DF ADD RA JsB8  BDTR ope JsB_IF CONVERTING 7 BINARY WORDS

20271 14E0 ADD JSL  BP3S UNC . STORE OUT DAT



PAGE 414
RECORD

NO

20274
20275
20276
29277
20278
20279
20280
20281
20282
20283
20284
20285
20286
20287
20288
20289
20280
20291
20282
20293
20294
20295
20296
20297

(o]
ADDR

CVBD -- CONVERT 7 BINARY WORDS
AARXKAKRR A RN ALU A MAARNRRERNRR R ANARKRRARKAAR Al B AARXARRAREIAXARY
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
*
L3
.
. CVBD ( CONVERT 7 BINARY WORDS ) ---
.
: ON ENTRY
* BINARY WORDS ARE STORED IN XRAZ - XRA9.
«
: ON EXIT
. DECIMAL DATA ARE STORED INTO TWO SETS AT
: - XRAS, & XRBL -
. 1. SEVEN BINARY WORDS CAN BE CONVERTED TO
» 32 DECIMAL DIGITS.
x 2. REFcR BD3 FOR ALGORITHM.
.
P
B8D7 XR4  ADD SPOA UBA JSL D100 SP3B UNC
UBB  ADD SPOA UBA ADD sP28B
XRE ADD SP3B ADD
uB8  ADD XR4 UBA ADD SP3B
SP4A ADD XRS5 JSL D100 UNC
UBB ADD SPoA UBA ADD sP28
XR7  ADD ADD
SP4A ADD XR6 UBA JSL D100 SP3B UNC
UBB  ADD SPOA UBA ADD sp28
XR8  ADD ADD XR31
SP4A ADD XR7 UBA JSL D100 §P3B UNC
UBB  ADD SPOA UBA ADD 5P28
XR9  ADD ADD
SP4A ADD XR8 UBA JSL D100 $P3B UNC
UBA  ADD SPOA 001E ADDL CTR
SP4A ADD XRS sp2B JSL BTOD SP3B UNC
. uea ADD XR10 UBB JSE BDE XR15 NCRY
: SAVE DECIMAL DATA IN BOTH EXTENDED REGISTERS
BDTR XR10 ADD XR8 XR15 ADD RG
0005 ADDL RH UBA  ADD XR7
REGN ADD RG  ADD XR8 DCTR
RH CAD RH  CTFL UBA JSB *-1 REGN F1
RG  ADD XR9 ISL BD3S UNC  STORE OUT DATA

10/ 2/86

9:27 AM
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RECORD
NO

NRNNN

C.S.
ADDR

O % % % % % %X %% %% %% %% %5 %

oy
Q
o

O r x> 2= x%x® %% %5 x% %% %%
—-

ARRARAANRA R

CVBD -- CONVERSION ROUTINES
ALU A #*ax

A KRN

LABL RREG SREG FUNC SFNC STOR SPSK

REKKRRRARANAR A| (] B RRAXRANANKRNNRN

RREG SREG FUNC SFNC STOR SPEC SKIP

ROUTINE TO CONVERT TWO'S-COMPLEMENT BINARY WORDS
TO PACKED-DECIMAL DIGITS.

ON ENTRY
SPOA := UPPER BINARY WORD
SP3B := LOWER BINARY WORD
CTR := # OF BINARY BIT - 1
ON EXIT
UBA := UPPER DECIMAL WORD
UBB := LOWER DECIMAL WORD
ADD REPC
UBA UBA BTOD UBB UBB LINK DCTR CTRO
uBA ADD ues ADD RSB
ROUTINE TO DIVIDE BY 100M FOR CVBD
{ RRGA, RRGB, SPOA, SP3B ) / ( XRA15, XRB14 )
ON ENTRY
SPOA := UPPER BINARY WORD
SP3B := LOWER BINARY WORD
XRA1S = 105F5
XRB14 := !E100
ON EXIT
SP3B := UPPER QUOTIENT
SP4A := LOWER QUOTIENT
0 ADD SP4A CF1 SP2B REPN 20
UBA XR15 DVSB UBB XR14 LINK DCTR CTRO
uBA ADD LSR UBB LINK sP28 RSB
ADD ADD
ADD ADD

10/ 2/86
COMMENT

, REPEAT LOOP
CONVERT BINARY TO DECIMAL
DECIMAL RESULT ( UPPER,

CF1; SETUP REPEAT LOO

RRGB
REMAINDER := [ UBA,
QU NT := { SP3B, SP4
NOP to keep system happy
NOP to keep system happy

9:27 AM

LOWER

)

RETURN

P
} gV ( XRA15, XRB14 )
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RECORD
NO

20377
20378
20379
20380
20381

C.§S.
Al

DDR

150E
150F

1510

SLo -- DECIMAL LEFT SHIFT

AKRRRNRNARNEAR ALY ARKAXKRRRAKR  RARXRRARAARARAR AU B AARNRKKNARRRAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP
%1500
®

DECIMAL LEFT SHIFT & DECIMAL NORMALIZING LEFT SHIFT ---
ON ENTRY

3

SHIFT COUNT

SOURCE DIGIT COUNT

SOURCE BYTE ADDRESS ( DB REL )
TARGET DIGIT COUl

TARGET BYTE ADDRESS ( DB REL }
( VALID AFTER PULM )

TARGET ADDR := SOURCE ADDR SHIFTED LEFT X ( 11:5 ).
THE SIGN IS PRESERVED WITH THE EXCEPTIONS THAT -0
BECOMES ALL NON-NEGATIVE SIGNS RESULT IN
POSITIVE SIGNS. IF ALL SIGNIFICANT DIGITS DO NOT
FIT I H D. THE RESULT IS LEFT-
TRUNCATED AND CARRY ( STA (5:1) ) IS SET HIGH
ORDER NON- SIGNIFICANT DIGITS ARE FILLED WITH ZEROS.

x
>
YRR

VI % %% % %% %% %% %% %2 EERERENERN

LD JSZ PULM UNC UBA JSZ TRP XRS NZRO
001F ADDL SP4A JSL  CKLN XR7 UNC -
X SP4A AND X JSL CKBA XR3 UNC
RH ADD XR1l RG JSL  SPLT XRLL F2
X ADD XR1S JSL MASK XR9 UNC
CIR JSB NSLD obD RA ADD RG CCRY
NSL1 XR13 ADD JSL LEN XR1O UNC
XR11l ADD SPOA RG JSL FCHB XR29 UNC
XR15 ADD RH 0002 SP4A ADDL EVEN
XR13 ADD RREG UBA ADD RH LBFS
ADD RREG UBA XFRS SF4B EVEN
ADD XR14 RREG RH RSUB RH LBFS
CAD RG JSL  SRDX UNC
RH JsB SLD3 POS RH CSR XR12 HBF2

EFFECTIVE SHIFT COUNT IS NEGATIVE

P

JSB SRD2 ZERO RG CTRS JSB SRD1 CTR FSB
JSB  SLDN UNC ADD

SLSD REGN ADD XR14 XR13 JSBI SLST CTR UNC

10/ 2/86 9:27 AM
COMMENT

PULM FOR RD; TRAP IF CIR ( 9:1 ) = |1
MASK+ CHECK FOS VALID OPERAND LENGTHS

S T
XRAL5 := X GET SOURCE/TARGET MASKS
JSB IF NSLD: SAVE RA, CLEAR CARRY
. DETERMINE 'ACC LENGTH
SOURCE WD-ADDR; GET SOURCE DATA
SHIFT COUNT; SKIP IF SOURCE SIGN MASK:=0F00
TARGET SIGN MAS UBB := SHIFT COUN + 2
. SKIP IF TARGET "SIGN MASK := OFD
XRA14 := 0; UBB := SHIFT COUNT - 2

-1;
JSB IF EFFECTIVE SHIFT COUNT IS POS;
SET F2 IF NEGATIVE

DO SHIFT RIGHT 1 DIGIT IF FS5,
ESLE DO SHIFT RIGHT 2 DIGITS ( SLOW JUMP )
END OF SHIFTING

S-DIGIT SHIFT



PAGE 417 NSLD -- DECIMAL NORMAL!ZING LEFT SHIFT 10/ 2/86 9:27 AM

RECORD c.S RARR KN RO K KK RARKK AR RA K RARKRKRKARAAR Al B AAXKRRARRARARAR

NO RDDR LABL RREG SREG FUNG SFNC STOR SPSK RREG SREG FUNC SFNG STOR SPEC SKIP COMMENT

20445 »

0446 .

0447 .

gase " DECIMAL NORMALIZING LEFT SHIFT ---

.

0450 . THE ENTRY POINT FOR NSLD IS SLD

0451 * ARGET ADDR := SOURCE ADDR SHIFTED LEFT X ( 11:5 )

0452 . IF AL SIGNIFIPANT DIGITS WOULD NOT FIT INTO THE

0453 * TARGET ADDR FIELD, TARGET ADDR := SOURCE ADDR LEFT

0454 * JUSTIFIED, X _:= X - ACTUAL SHIFT COUNT, AND CARRY

0455 x IS SET. IF TARGET ADDR WILL NOT HOLD SOURCE ADDR

0456 . EVEN WITH A SHIFT COUNT OF ZERO. NO DATA IS MOVED

0457 * AND DECIMAL OVERFLOW 1S SET. LEADING ZEROS WILL

0458 . BE FILLED AND THE SIGN WILL BE PRESERVED AS SLD.

sies :

0461 1511 NSLD F3FF STA ANDL STA JSL SCNB UNC  CLEAR OVERFLOW & CARRY;

0463 DO SCAN FOR LEADING ZEROS

0464 1512 RH  XR15 ADD SP4a RH JSB_ NSL1 RG ZERO # OF SHIFT, JSB IF ZERO LENGTH
0466 1513 RC RH ~ JSBS EE13 NEG RC UBA JSBS NSL1 PCS  JSB_IF TARGET FIELD IS NOT LARGE ENOUGH;
204638 OK TO DO SHIFT
20469 1514 RC  RG  SUB XR15 RG  SP4A RSUB SCRY EFFECTIVE SHIFT COUNT: SET CARRY
20471 1518 UBB UBA SUB X JSB NSL1 UNC  REMAINING SHIFT COUNT; DO SHIFT



PAGE 4138 SRD -- DECIMAL RIGHT SHIFT 10/ 2/86 9:27 AM

RECORD C.S AAXKA KK RN R U A XXXXXARRRAR  KAXRKRRKRRARR AlQ B RXXRRRRKRRRAKR

ODR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

20474 *

20475 "

20476 *

20477 * DECIMAL RIGHT LEFT ---

20478 »

20479 - ON ENTRY

20480 "

20481 * SR = 3

20482 * X .= SHIFT

20483 * RA .= SOURCE DIGIT COUN

204384 * RB .= SOURCE BYTE ADDRESS { DB REL )

20485 * RC .= TARGET DIGIT COUNT

20486 * RD := TARGET BYTE ADDRESS { DB REL )

20487 * ( VALID AFTER PULM }

20488 *

20439 * TARGET ADDR := SOURCE ADDR SHIFTED RIGHT X ( 11:5 ).

20490 * THE SIGN IS PRESERVED IN THE SAME WAY AS S D. ZEROS

20491 * ARE SHIFTED IN FROM THE LEFT AND LEADING NON-

gg:gg * SIGNIFICANT DIGITS ARE FILLED WITH ZEROS.
*

204¢a A

20495 1516 SRD JSZ PULM UNC UBA JSZ TRP XRS NZRO PULM FOR RD; JSB IF CIR ( 9:1 ) 1

20497 1517 OOLF ADDL SPaA JSL CKLN XR7 UNC SHIFT COUNT MASK; CHK FOR VALID LENGTHS

20499 1518 X SP4A AND X JSL CKBA XR8 UNC SHIFT COUNT; CHK OPERAND ADDRESSES

20501 1519 RH ADD XR11 RG JSL  SPLT XR11 F2 SOURCE ADDR: CHK FOR SPLIT STACK IF PRIV

20503 151A X ADD XR15 JSL MASK XRg9 UNC SHIFT COUNT; GET OPERAND MASKS( MSW & SIGN }

20505 1518 XR13 ADD RA JSL LEN RG UNC ; DETERMINE TARGET LENGTH

20507 151C XR11i ADD SPOA JSL FCHB UNC SOURCE WD- ADDR GET SOURCE DATA

20509 151D XR1i5 ADD RH FFFE SP4A ADDL EVEN SHIFT COUN

20511 KIP IF SOURCE SIGN MASK .= OF00

20512 151E XR13 ADD RREG UBA ADD RH LBFS TARGET SIGN MASK, UBB := SHIFT COUNT -2

20514 151F 0002 ADDL UBA ADD EVEN 2, SKIP IF TARGET SIGN MASK :=

20516 1520 ADD XR14 UBA RH ADD RH LBFS XRAl4 := 0; UBB := SHIFT COUNT + 2

20518 1521 0005 ADDL RG 0088 BKX3 SuBL CTR ; MSW REGN POINTER

ggggg 1522 RH JSB  SRD3 POS RH CSR XR12 HBF2 JSB IF SHIFT COUNT >= 0; SET F2 IF ODD
*

%gg%i : EFFECTIVE SHIFT COUNT IS NEGATIVE

20525 1523 0088 ADDL RA JSB8 SLD1 SPLB F5B ; DO LEFT SHIFT 1 DIGIT IF FS

20527 1524 ADD UBA BKX3 JSBS SLD2 CTR NFSB ; DO LEFT SHIFT DIGITS IF NFS

20529 1525 ADD JSB  SRDN UNC . END OF SHIFTING

20531 *

20532 *

20533 1526 SRSD JSB SRST UNC 0088 BKX3 SUBL CTR S-DIGIT SHIFT



PAGE 419
RECORD
NO

20536
20537
20538

SRD -- DELIMAL

KRR AR KRN R KR

RREG SREG FUNC

RH ADD
JSB
ADD

XR15 JSB

RH JSBS
XR1S ADD

0089 ADDL
RH JsB
AD

C
REGN ADD
ADD

000F CIR ANDL
UBA UBB JSBS
RREG UBB JSBS

STORE OUT

ADD
ADD

RIGHT SHIFT
ALU A

AR KKK KR AN KK

SFNC STOR SPSK

LSR  XR1S5 CF1
SRD2 UNC

SR3D obD
SRSD ZERO
LSR RH CF1
SP4A
SRDN ZERO
RG CTF1
REGN
MPYS ZERO
MPYS ZERO
DATA
CF1

AXKKKRKRRRKAR® Al B

RREG SREG FUNC SFNC STOR SPEC

0089

RA J
XR12
JS

XR12

BKX3

Lo}
CTRS

SP4A

BKX3

XR11

SB  SRDS SP1B

ADDL CTR
RG
CAD RH  DCTR
ICTR
- CTR
-4 CTR
SUBL CTR

JSL STOA SP2B
J 5024

10/ 2/88 9:27 AM

RAARRKR KR KR RRK

SKIP COMMENT

F2 SHIFT COUNT; SRD5 IF SHIFT COUNT IS ooD
EVEN DOBSEIET RIGHT 2 DIGITS; JSB

EVEN DO 3-DIGIT SHIFT; DO 1-DIGIT SHIFT

5-DIGIT SHIFT
SHIFT COUNT; LSW REGN POINTER

BB C WD LEN
bONE SHIFTING DEC REGN POINTER
SET F1 IF Di TR
Fl STORE SHFITED DATA BACK ; LOOPBACK
UNC DO ANOTHER 4-DIGIT SHIFT

MASK CIR & ;4 ) MASK
FOR MPYD RETURN: MA
FOR CVDB RETURN; MSW REGN POINTER

UNC STORE DATA TO TARGET,UBB := TARGET WD-ADDR
UNC DO SDEC



PAGE 420
RECORD
NO

20584
20585

[
ADDR

LD3

SLDS
SLD7

SLD4

SL3J

SLDN

SLST

SLD -- DECIMAL LEFT SHIFT

KRRANINRRRR ALL) A ARANAXRARRR

RREG SREG FUNC SFNC STOR SPSK

RH ADD LSR XR15 CF2
JSB  SLD2 UNC
ADD
XR15 JSB SL3D 0DD
RH RG JSBS SLSD ZERO
XR1S ADD LSR RH
UBA JSB *+7 ZERO
ADD
REGN ADD F2
UBA XR14 IOR XR14
RG CAD RG CTF1
REGN ADD REGN
RH CAD RH CF2
O0OF CIR ANDL
UBA UBB JSBS MPYS ZERO
XR14 ADD ZERO
ADD SF3A
ADD NF3A

uBe STA IOR STA CF3A

RARR AR AR A RN h R

LU 8
RREG SREG FUNC SFNC

000C
0089

0400

CTRS
XR13

Al
BKX3

A
XR11

STOA
S024

RS R R LT

STOR SPEC SKIP

SP1B F2
EVEN
UNC
EVEN

CTR

CTR CF4B

RG ICTR
ZERO

DCTR

CTR Fl

CTR UNC

CTR

sP28 UNC
UNC

10/ 2/86 9:27 AM
COMMENT

SHIFT COUNT; SLDS IF SHIFT COUNT IS ODD
JSB TO SHIFT LEFT 2 DIGITS, JSB IF GO

LEFT SHIFT 3-DIGIT. LEFT SHIFT 1-DIGIT
DO SHIFT S-DIGIT IF ZERO. REGN POINTER
SHIFT COUNT.

JSB TO SRIFT LEFT 3 DIGITS;

;. ACC WD LENGTH, ICTR

$KIP IF FROM SL3D; SLDN IF DONE

SAVE _LOST DIGIT;

SET FI _IF DONE ALL SHIFTING; DEC CTR

STORE SHIFTED WORDS: LOOPBAGK IF NOT DONE
DEC INT({ X/4 ); NEXT 4-DIGIT SHIFT

MASK CIR ( MASK
FOR MPYD; MSN RE N POINTER

SKIP IF NOT DIGIT
F3_IF DIGIT %0%; GO SfORE RESULT, TARG ADDR
ic}

GIT LOST;
SET CARRY IF DIGITS LbST DO DEC & EXIT



PAGE 421 SLD -- SHIFT LEFT 1 DIGIT 10/ 2/86 9:27 AM

RECORD cs LEE SRR SRS ] A EE RS ERE D] I EEER SRS AL LEEEREEREESEEER)
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

20635 *

20636 *

20637 *

20638 * ON ENTRY DATA ARE STORED IN TWO SETS OF DATA

20639 * BUF ERS XRA1 RAQ, & XRBO - XRBS.

%gg:? : SP1B := DIGIT COUN

20642 » ON EXIT SHIFTED RESULT ( SHIFTED LEFT i DIGIT )

20643 * WILL BE STORED IN XRA1l - XRAS IF # OF

20644 * DIGITS >= 16; ELSE WILL BE STORED IN

20645 * XRA5 - XRAQ ON

20646 *

20647 .

20648 154A SLDI XR9 ADD SP4A F800 ADDL RG SETUP ?OR QASL ; MASK
20650 1548 XR7  ADD SPOA F000 ADDL SETUP_FOR_QASL; MAS
20652 154C UBB REGN AND ZERO XR7 ADD SP3B SKIP IF DIGIT WILL BE LOST;
20654 154D XRS AD SF3A XRS5 REPN 03 SETUP REPEAT LooP
20656 154 UBA QASL XRS UBB LINK DCTR CTRO DO LEFT SHIFY 1 DIG
20658 154fF uBs ADD XR6 000F UBA ANDL spP28 RESULT, SAVE UPPER MOST DIGIT
20660 1550 SPOA ADD XR7 SP3B ADD RESULT

20662 1551 ues ADD XR8 FFFO SPLB ADDL POS RESULT; SKIP IF # OF DIGITS >= 16
ggggé 1552 . SP4A ADD XR9 XR4 ADD RSB RESULT; RETURN
%gggg : DO SHIFT IF # OF DIGITS >= 16
20669 1553 UBB ADD SP4A XR3  ADD SP3B SETUP FOR QASL

20671 1554 XR3 ADD SPOA RG XRO ADD CTF1 SET F1 IF THE UPPERMOST BIT IS SET
20673 1555 XR1 ADD F1HB XR1 REPN 03 SETUP REPEAT LOO

20675 1556 UBA QASL XR1 UBB LINK DCTR CTRO DO LEFT SHIFT 1 DIGIT
20677 1557 UBB ADD XR2 ADD RESULT

20679 1558 SPOA ADD XR3 SP3B ADD RESULT

20681 1559 UBB ADD XR4 SP2B ADD CRRY RESULT: SLOW RETURN

20683 155A UBB SP4A IOR XRS5 ADD RSB RESULT: RETURN



PAGE 422 SLD -- SHIFT LEFT 2 DIGITS 10/ 2/86 9:27 AM

RECORD c.S. KARAKAARRNR AL A RRAKRRRNKAR  RAKKRRAKKRRAK AL |J B *AARNRANRARA KK

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

DECIMAL OVERFLOW FOR NSLD

20692 1558 E13 0400 STA IORL STA JSL ER13 UNC SET CARRY; JSB ER13

ON ENTRY : CTR := REGN POINTER AT MSW
DATA ARE STORED IN 2 SETS OF DATA BUFFERS
XRAl - XRA9, & XRBO - XRBS.

ON EXIT : SHIFTED DATA { LEFT SHIFT 2 DIGITS )
WILL BE STORED IN BOTH XRAl - XRAS9, &
XRBO - XRB9.

N
o
=
©
=
N %% x %% 2% %n *M*%nnnn

D2 REGN ADD LLZ SPOA BKX3 INC RG PSHR MASK UPPER DIGITS; ACC WD-COUNT - 1
20708 155D REGN ADD RLZ REGN ADD LRZ SWAP TES

20710 155E UBA UBB IOR REGN INC LSL DCTR STORE [INTO REGN; DEC _COUNTER

20712 155F RG CAD RG CTF1 uB XFRS REGN DEC WORD-LENGTH; S*ORE INTO REGN
20714 1560 SPOA ADD ZERO RREG CTRS JsB *-3 CTR Fl SKIP IF NO DIGIT WILL BE LOST,

207186 NEW REGN POINTER, LOOPBACK IF F1
20717 1561 ADD SF3A JSB MPYS UNC SET F3 IF DIGITS WILL BE LOST: RETURN



PAGE 423 SLD -- SHIFT LEFT 3 DIGITS

RECORD CS LR EEEEE R E RN ALU A LEEEEEE SRS 2] LR RS RERS L] ALU B LR RS ESY
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

20720 *

20721 *

20722 *

20723 * SHIFT LEFT 3 DIGITS --

20724 *

20725 * 1. FIRST, SHIFT THE DATA RIGHT ) DIGIT

20726 * 2. THEN, SHIFT THE DATA LEFT 1 WORD

20727 * 3. SET F3 IF ANY DIGIT WILL BE LOST.

20728 *

20729 *

20730 1562 SL3D XR1S ADD LSR RH ADD PSHR

20732 1563 J§! SRD1 MEDJ OFFF ADDL RG

20734 1564 RG REGN AND XR14 ZERO BKX3 INC RG SF2

20736 1565 ADD SF3A RH JSBI SL3J RH

UNC

10/ 2/88 9:27 AM

COMMENT

SHI

SET

FT COUNT ; _ADJUST RAR
DIGIT, MASK
INC WD COUNT,

LOST; SF2
F3 IF DIGIT LOST; JSB FOR 1-WD SHIFT



PAGE 424
RECORD
NO

20739
20740

C.S.
ADDR

SRD -- SHIFT RIGHT 1 DIGIT

AKRKRRRRRNK

N> % %% % %% 2% %8 %%%%%N%

RD1

* =

u
SPOA
’ Ul

RERKKKRNRARK

SHIFT RIGHT 1 DIGIT ---

ON ENTRY

ON EXIT

ADD
SP4A ADD
DO SHIFT

ARXARRARANKRK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

ARRXERKAKR KRR K

DATA ARE STORED IN TWO SETS OF DATA

BUFFERS
S

WILL BE STORED IN XRAl - XR
DIGITS >= 17;
XRAS - XRAS.

SP4A
SPOA

XRA

XRAS
P1B := DIGIT COUNT

SHIFTED RESULT

& XRBO - XRBS.

{ SHIFTED RIGHT 1 DIGIT )
# OF

AS IF

ELSE WILL BE STORED IN

IF & OF DIGITS »>= 17

SP3B

ADD
ADD
REPN
LINK
ADD
ADD
ADD
ADDL
ADD

SP3B
03
DCTR CTRO
HBF2
CTR

POS
RSB

SP3B
03
DCTR CTRO

NZRO
RSB

10/ 2/86  9:27 AM

COMMENT

SETUP QASR:

SETUP REPEAT LOOP

DO RIGHT SHIFT 1 DIGIT

RESULT; SET F2 IF NEG

RESULT, SKIP IF POS,

MASK OFF THE ONES FROM QASR
RESULT; SKIP IF # OF DIGITS >= 17
RESULT: RETURN

SETUP FOR QASR

SETUP REPEAT LOOP
DO RIGHT SHIFT 1 DIGIT
RESULT

: SLOW RETURN

RE
RESU
RESULT; RETURN

(0118)



PAGE 425 SRD -- SHIFT RIGHT 2 DIGITS 10/ 2/86 9:27 AM
RECORD CS IR EEEEE SR LR Lu LEREE LRSS AR RSN SRS RS ALU B LEREEE R TR LS
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
0792 *
20793 *
20794 *
20795 * DECIMAL OVERFLOW FOR ADDD & SUBD
20796 *
20797 *
20798 1577 AE13 ADD JSL ER13 UNC ; JSB ER13
20800 *
20801 *
20802 *
20803 * SHIFT RIGHT 2 DIGITS ---
20304 *
20805 * ON ENTRY
20806 *
20807 * CTR := REGN POINTER AT
20808 * DATA ARE STORED IN 2 SETS OF DATA BUFFERS
ggg?g : XRAL - XRA9, & XRBO - XRB
20811 * ON EXIT : SHIFTED DATA ( RIGHT SHIFTED 2 DIGITS
20812 * WILL BE STORED INTO BOTH XRAL - XRA9,
20813 * XRBO - XRB9.
20814 *
20815 *
20816 1578 SRD2 REGN ADD §POA BKX3 INC RH PSHR MSN ACC _WD-COUNT 1
20818 1579 ADD REGN ADD LRZ SPiB ICTR MOVE LEFT BYTE TO RIGHT BYTE, ICTR
20820 157A SPOA ADD RLZ SPOA RH CAD RH DCTR MOVE RIGHT BYTE TO LEFT; DEC WD-COUNT & DCTR
20822 1578 REGN ADD SPOA UBA SP1B IOR REGN ICTR NEXT DATA WORD:; MERGE DATA & STORE INTO REGN
20824 157¢C uss ADD REGN RH JSB  *-3 POS STORE INTO REGN A ); LOOPBACK IF NOT DONE
20826 157D ADD JSB  MPYS UNC RETURN SUBROUTIN



PAGE 426

RECORD
NO

20829

C.S.
ADDR

SRD -- SHIFT RIGHT 3 DIGITS
ALU A *x

AAXKARRRAXKK R KKK R KK

xxxrxskxanxun ALU B

AAERNRNRRKAR KK

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

.

*

.

« SHIFT RIGHT 3 DIGITS ---

.

. 1. FIRST, SHIFT_THE DATA LEFT 1 DIGIT

. 2. THEN, SHIFT THE DATA RIGHT 1 WORD.

.

SR3ID XR15 ADD LSR ADD
JSB  SLDI MEDJ UBA INC
JSB  SRD4 UNC' 0089 ADDL

MPYS 0005 ADDL RG ADD
ADD ADD

PSHR
RH
CTR
POPR NZRO
RSB

COMMENT

# OF SHIFTS { WORD ).
DO LEFT SHIFT 1 DIGIT
DO RIGHT SHIFT

10/ 2/86

MASK FOR SRD5; POPR
RETURN

9:27 AM

1 WORD; MSW REGN POINTER



PAGE 427 ADDD -- DEPIMAL ADD COMPARE, & SUBTRACT 10/ 2/86 9:27 AM

RECORD c.s. KKKARNRNK K™ AAKKRKKKKRR  KARNKKKANRNAR ALU B MAKKKARKRRRARKN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

20849 *

20850 *

20851 *

20852 * DECIMAL ADD, COMPARE, & SUBTRACT ---

20853 *

20854 * ON ENTRY

20855 *

20856 * SR := 3

20857 * RA := OPERAND-1 DIGIT COUNT

20858 * RB := OPERAND-1 BYTE ADDRESS ( DB REL )

20859 * RC := OPERAND-2 DIGIT COUN

20860 * RD := OPERAND-2 BYTE ADDRESS ( DB REL )

23861 * ( VALID AFTER PULM )

20862 *

20863 * OPERAND-2 ADDR := OPERAND-2 + OPERAND-1. THE LEFT

20864 * TRUNCATED RESULT IS STORED AND DECIMAL OVERFLOW OCCURS

20865 * IF ALL SIGNIFICANT DIGITS OF THE RESULT DO NOT FIT IN

20866 * THE OPERAND-2 FIELD

20867 *

20868 *

20869 1583 ADDD JSZ PULM UNC UBA  JSZ TRP XRS NZRO PULM FOR RD; TRAP IF CIR { 9:1{ NOT ZERQ

20871 1584 ADD XR14 JSL CKLN XR7 UNC LOST DIGIT BUFFER; CHECK VALID OPERAND LEN

20873 1585 ADD JSL CKBA XRS8 UNC . CHECK OPERAND-1/2 ADDR

20875 1586 RH ADD XR11 RG JSL  SPLT XR1l F2 DPERANDAX WD ADDR

20877 CHK SPLIT STACK IF PRIV, OPERAND 2 ND ADDR

20878 1587 RA ADD RG JSL  MASK XR9 UNC , GET URCE/TARGET MASKS ( MSW & SIGN )

20880 1588 XR13 ADD SPaA JSL  LEN XR10 UNC OP-2 SIGN MASK, DETERMINE ACC LENGTH

20882 1589 XR12 ADD RE XRi1l JSL FCHA UNC OP-1 SIGN MASK GET OPERAND-2 DATA

20884 158A XR1l ADD SPOA XR31 JSL FCHB XR3 UNC . GET OPERAND-2 DATA. NEG/POS INDICATOR

Zgggg 1588 RE XR13 JSBS *»#3 ZERO XR30 ADD SP3B CCA JS? éEAOP-l & OP-2 SIGNS ALIGHN:

2 SE

20889 158C XR12 JSB SLD2 QDD XR13 ADD CTR LEFT 2-DIGIT SHIFT IF OP-1 := OOOF

20891 MSW REGN POINTER

20892 158D XR12 JS8 SRD2 EVEN FFFF XR13 ADDL CTR ELSE RIGHT 2-DIGIT SHIFT, MSW REGN POINTER

20894 158E CIR ADD LSR EVEN SP3B XR31 ADD HBF 2 SKIP IF ADDD; SET F2 IF EITHER ONE IS NEG

20896 158F UBB CAD HBF2 0098 ADDL CTR TOGGLE SIGN; REGN POINTER

20898 1590 CIR ADD SP4A BKX3 ADD RH NF2 SP4A = CIR, WD- COUN - 1, SKIP IF NFZ

20900 1591 JSB  SUBM F2 SP3B ADD RG ICTR DO SUBD IF ‘A’ & ° HAVE DIFF SIGNS

20802 OPERAND-2 SIGN INDICATOR



PAGE 428 DECIMAL ADD 10/ 2/86 9:27 AM

RECORD cs REARNKRRRARE ALL A PAARANRNAER  RAKARAARARARE Al () B AWANARANIRAARR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
20904 .

20905 *

20806 *

20907 * DECIMAL ADD ~---

20908 *

20909 * DO DECIMAL ADD IF BOTH OPERAND-1 AND OPERAND-2

20910 * HAVE THE SAME SIGN.

30312 .

20913 1502 ADDM REGN ADD SPOA FFFO CTRS ADDL CTR OP-2 DATA: REGN POINTER AT OP-1 DATA
20915 1583 0002 ADDL RE REGN ADD 2; OP-2 DATA

20917 1592 RH  UBA SUB RH  HBF2 UBB  ADD SET F2 IF WD COUNT

20818 1585 SPOA REGN DADD REGN CTF{ UBB_ REGN LINK ICTR DO DECIMAL ADD: INC REGN POINTER
20821 1596 uBB ADD REGN 000E CTRS ADDL CTR RESULT, OP-2 POINTER

20923 1597 JSB 4% F2 0OOE ADDL RF JSB IF 'DONE; RF :s OOOE

i :

20927 1598 REGN ADD SPOA FFFO CTRS ADDL CTR REPEAT DECIMAL ADD

20828 1588 RH RE suB RH HBF 2 REGN ADD SET F2 IF D

70931 15gA SPOA REGN DADD REGN FLTC UBB REGN LINK ICTR DECIMAL ADD. NEXT REGN POINTER

20033 1598 UBB  ADD REGN RF CTRS JSB *-3 CTR NF2  LOOPBACK IF NOT DONE

20936 *

20937 159C ADD NF1  FFFF XRi3 ADDL cTR ; MSW_POINTER

209838 159D ADD SF3A SP4A JSB CMPD EVEN $KIP IF F3 {01 D1GIT LOST I¥ JSB IF CMPD
20941 159 REGN ADD XR14 XRi3 ADD CTR LOST DIGIT BUFFER; MSW POINTER

20044 *

20945 L59F  ADDE ADD XR11 JSL STOA SP2B UNC DO_STORAGE, OPERAND-2 WD COUNT ADDR
20947 15A0 JSB AE13 F3A ADD CRF Jss If DECIMAL OVERFLOW, CRF

20948 15A1 ADD JSt.  So024 UNC SDEC



PAGE 429 DECIMAL SUBTRACT 10/ 2/86 9:27 AM
RECORD c.S. ARRNKARAANR ALL A SRRARNANNNE  RANKKAKRANKNRA AL{] B *AANRAMKANRN K
NO ADDR

LABL RRE@ SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

0952 *

0953 *

0954 "

gggg : DECIMAL SUBTRACT --~

0957 . DO DECIMAL SUBTRACT IF OPERAND-1 AND OPERAND-2

0958 » HAVE DIFFERENT SIGNS.

cecs :

0961 15A2 SUBM REGN ADD SPOA CF2 FFFO CTRS ADDL CTR OP-2 DATA; OP-1 POINTER

0963 15A3 RH [ RH  HBF2 DDL SP3B DEC WD COUNT;

0885 15A4 SPOA REGN DSUB REGN CTFi UBB CTRS JSB *+5 CTR F2 DO DECIMAL SUBTRACT

0967 JSB IF DONE

0968 *

0969 4

0970 15A5 ADD ADD

0971 15A6 REGN ADD SPOA FFFO CTRS ADDL CTR OP-1 DATA; OP-2 POINTER
20973 15A7 RH CAD RH HBF2 ADD DEC WD COUNT
ggg;? 15A8 5POA REGN DSUB REGN FITC SP3B CTRS JSB *-2 CTR NF2 DO DECIMAL SUBTRACT; LOOPBACK IF NF2
007 15A9 CIR JSB CMPD EVEN BKX3 ADD RH  SF5B JSB IF CMPD; WD COUNT - 1 SFSB
0961 LYAA ADD XR13 JS8 ADDE CTR Fi JSB _IF NO NEGATE NEEDED

04932 15AB RG  CAD CCA  UBB BKX3 ADD CTR TOGGLE CCA; LSW REGN POINTER
0989 15AC RH CAD RH ADD DEC WD COUNT

ggg; 15AD . REGN DSUB REGN CTF} ADD DCTR DO NEGATE

0890 *

Q891 15AE CAD RH CAD RH  HBF2 -1; DEC WD COUNT

0893 15AF REGN DSUB REGN FITC UBA CTRS JSB *-i1 CTR NF2 DO NEGATE; DO NEXT SET

099% 1580 ADD XR13 JSB ADDE CTR UNC DO STORAGE



PAGE 430
RECORD
NO

20998
20999
21000
21001

C S,
ADDR

DECIMAL COMPAEE

AAXARAARRNR

OP-2 = OP-1

R

CMPD ADD SPOA

BKX3

BKX3
JSB  *+2 Fl UBB XR13

RG C CCA
CMPE SPCA REGN IOR SPOA
UBA Al

P38
CTRS

RAXRARRAARK  KARRRKRRARRAR

INC
JSL
JsB

CAD
Jse
JsL

OPERAND-2 IS COMPARE WITH OPERAND-1 AND SET
CCG, CCL, OR CCE IF OP-2 > OP-1,

AAXRRARRRR A KRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

0P-2 < OP-1 OR

F5B
Fl
NF5B
UNC

UNC

10/ 2/86
COMMENT

; ACC WD-LEN - 1, SKIP
JSB JUST "ADD' & OP-1
JSB IF OP-1 = QOP-2
TOGGLE CC; DO SDEC
CALCULATE IF OP-2/0P-1
SKIP IF NZRO; LOOPBACK
SET CCE IF OPERAND-2

9:27 AM

IF _JUST ' SUB
0

<> OP-2

= 0

:= OPERAND-;

DO SDEC



PAGE 431 CvBD -- BINARY T0 DECIMAL CONVERSION 10/ 2/86 9:27 AM

RECORD C.S. LR TR ¥ LU A RARRR RN RO Rk LI EESEEEEEE RS AlU B MR RRR RN RR RN R
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21022 *
21023 »
21024 *
21025 * BINARY TO DECIMAL CONVERSION ---
21026 *
21027 * ON ENTRY
21028 *
21029 * 3
21030 * SOURCE WORD COUNT
21031 * SOURCE WORD ADDRESS ( DB REL )
21032 * = TARGET DIGIT COUN
21033 * TARGET BYTE ADDRESS ( DB REL )
giggg . ( VALID AFTER PULM )
21036 * TARGET ADDR TWO'S COMPLEMENT SOURCE CONVERTED
21037 * T PACKED DECIMAL DIGITS. 0 WORD COUNT <= 6,
21038 * 0 <= DIGIT COUNT <= 28. THE TARGEY FIELD IS FILLED
21039 * WITH LEADING ZEROS IF NECESSARY. IF THE SOURCE FIELD
21040 » OVERFLOWS THE TARGET FILED, THE LEFT TRUNCATED RESULT
21041 * I5 STORED AND A DECIMAL OVERFLOW OCCURS. IF EITHER
21042 » COUNT IS ZERO, ONLY TOS ADJUSTMENT IS PERFORMED.
siois ;
«
1045 1588 CVBD JSZ PULM UNC UBA JSZ TRP XR4 NZRO PULM FOR RD; TRAP IF CIR ( 9:2 ) NOT ZEROQ
igg; 589 FFE3 RC  ADDL RH FFF9 RA  ADDL NCRY CHECK TARGET DIGIT COUNT & SOURCE WORD COUNT
1050 15BA BD33 ADD XR3 CF1 JSL BDER UNC  CF1; BDER IF INVALID SOURCE WORD COUNT
1052 1588 ADD XRS SF1 RH  JSL BDER POS  SFL. BDER IF INVALID TARGET DIGIT COUNT
1054 15BC ADD XR6 CF1 RA  JSL SD24 ZERO CF1i: DO TOS ADJUSTMENT IF RA := O
1056 158D ADD XR9 SF3A RC  JSL $D24 ZERO SF3A; TOS ADJUSTMENT IF RC := 0
1058 15BE ADD JSL  CKBA XRS UNC  CHECK TARGET ADDRESS
060 158F 05F5 ADDL XR1S RG  JSL SPLT XR11 F2 MASK; CHECK SPLIT STACK IF PRIV MODE
062 15C0 RA ADD RH BKX6 JSL MASK BKX3 UNC  RH := RA: GET TARGET OPERAND MASKS
064 15C1 RA CAD SP4A CF3A 0089 ADDL CTR WORD COUNT - 1, CF3A: LSW REGN POINTER
066 15C2 RB DB  ADD SPOA ROD 0089 BKX3 SUBL XR31 READ SOURCE MSW: MSW REGN POINTER
0638 15C3 UBA SP4A ADD " SPOA ROD  UBA DL  BNDE CF48 READ SOURCE st; CHECK BOUND, MSW ADDR >= DL
070 15C4 OPA ADD SP4A HBF2 RE UBA BNDE SF2 IF NEG, ¢ MSw CHECK IF SM >= LSW ADDR
072 15C5 RH CAD RH RH JSB  *+3 ZERO DECREMENT wono COUNT JSB_IF WD COUNT 0
074 15C6 OPA  ADD REGN ADD DCTR STORE INTO REGN; DEC*EMENT REGN POINTER
ig;g 15C7 SPOA CAD SPOA ROD UBA JSB *-2 REGN UNC  NEXT READ; LOOPBAC
21079 15C8 XR13 ADD RA  JSL LEN RG UNC  TARGET SIGN MASK;RG:sSOURCE WORD COUNT,
21081 DETERMINE TARGET LENGTH {2635)
082 15C9 RA  SP4A IOR CCA RA  SUB SP3B ICTR SET CCA; -( WORD COUNT ), ICTR
084 15CA FFFC RA_ ADDL RH E100 ADDL XR14 WORD COUNT - 4; MASK
086 15CB REGN JSB  *+2 NZRO ADD ICTR JSB_IF NOT ZERO: NEXT REGN POINTER
088 15¢c JSB  *-| UNC §P3B JSBI CVZO SP38 ZERO CHECK NEXT sounéz
1090 CHECK IF DATA ALL zeno INC wono COUNT
1091 15¢D RA JSBC BD1 ZERO CAD CF5B DO CONVERT 1 BINARY WORD; B
1093 1SCE RH JSB BD3 NEG UBA UBB JSB BD2 SP2B ZERO CONVERT 3 OR 2 BINARY WORDS
1095 15CF XR5 ADD SP4A XR6 JSL NEGB RG F2 NEGATE THE BINARY WORDS, IF NECESSARY
1097 15D0 RH CAD RH  JSL BD4 XR31 ZERO CONVERT 4 BINARY WORDS
1099 15D1 UBA CSR HBF 2 UBA JSL 8BDS ZERO ;CONVERT 5 BINARY WORDS
1101 1502 XR3 ADD JSL BDE F2 {CONVERT 6 BINARY WORDS
1103 1503 XR5 ADD SF3A UBA JSL BD7 SP28B UNC  [CONVERT 7 BINARY WORDS
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CVBD -- CONVERT 1 BINARY WORD

REXXKRRERRKA ALl A NAKKARKRAKR REKAARRRARR AN

LABL RREG SREG FUNC SFNC STOR SPSK

CvBD ( CONVERT 1 BINARY WORD ) ---~
ON ENTRY

XRA9 := BINARY WORD TO BE CONVERTED

ON EXIT
XRA8 = UPPER DECIMAL WORD
XRA9 = LOWER DECIMAL WROD

ONE _BINARY WORD CAN BE CONVERTED TO A MAXIMUM
oF

5 DECIMAL DIGITS.

XR9 ADSB SPOA CF3A 0O0OE ADDL
XR13 CSR HBF 2 BKX6 JSL
UBA ADD F usg ADD
UBA JSB *+3 UNC UBB REPN
UBA ADD LSL XRS UBB LINK
UBB ADD XR9 XR31 JSB
UBA CSR XRS9 UBB_ LINK
UBB ADD XR8 0089 BKX3 SUBL

STORE DATA INTO MEMORY, AND IF DECIMAL OVERFLONS
TRAP OUT, OR ELSE DO STACK ADJUSTMENT AND NEXT

XR14 CF3A XRL§ JSL
F3A ADD

ADD
JSB BD33
ADD Jst

SHIFT CONVERTED DATA INTO PROPER FORMAT

ADDL RH RC JsL  SLDl SPIB
XR9  ADD 0089 BKX3 SUBL CTi
BA ADD RLZ UBa JSB BDEN XRB

U
UBA ADD LSL
RG

RG JSL  SRDI
ADD LSL XR1O RH BKX3 JSBS BDEN CTR

CVBD { CONVERT ZEROS TO DECIMAL )

JsB BDEN CCA 008A BKX3 SUBL

DCTR STRO

AANAARAARRRRAR

RREG SREG FUNC SFNC STOR SPEC SKIP

UNC
03

N
CTRO

NCRY
UNC

F2

F2
UNC

10/ 2/88 9:27 AM
COMMENT

NEGATE DATA IF F2 SET REPEAT COUNT FOR BTOD

SFZ IF _TARG SIGN 000F BYTE; DO CONVERT
KIP IF F2 SET; DE IMAL RESULT

JSB IF _SIGN ON LEFT BYTE;

SHIFT TO PROPER FORMAT

JSB DATA IF SIGN IS ON RIGHT BYTE
; MSW REGN POINTER FOR STORING

XRA14 := 0, CLEAR OVERFLOW FLAG DO STORE
JSB BD33 IF DECIMAL OVERFLOW RF
DO STACK ADJUSTMENT, THEN NEX T

REGN POINTER; SHIFT LEFT 1 DIGIT IF
SIGN R

IS IN RIG
MSN REGN POINT ER
O STORE IF SIGN IN RIGHT BYTE
SHIFT géGHT IF SIGN IN LEFT BYTE

DO STORE SET CCE; REGN POINTER



PAGE 433 CcveD -- CONVERT 2 BINARV WORDS 107 2/86 9:27 AM

RECORD c.s AANRANRRKNN ALl A RRMKKRKARRN  ARKKKKANANNKR AL B NAARARRARAAA RN

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

CVBD ( CONVERT 2 BINARY WORDS ) ---
ON ENTRY

BINARY WORDS ARE STORED IN TWO SETS, XRA8 - XRA9,
AND XRB7 - XRBS8

ON EXIT
DECIMAL DATA ARE STORED INTO XRAT - XRA9.

D% % % 3 % % %% %% 3% %8535 %5550

RRRNNRNRNRNNNRNNRNRNNRNRRNRNNRNRNRRNNRNRN NN R
e e b e e B B e e e b Bt b e e e e ot o e o B Bt e e P e e
T T Ly oy Wy gy (U Sy iy Sy g W
CNORFONNBWNRODO NN BRWNI-ODO®R N U 5w

1. FIRST, BINARY WORDS ARE DIVIDED BY 100M TO GET
THE UPPERMOST TWO DIGITS ( QUOTIENT }
2. THEN, CONVERT THE REMAINDER TO DECIMAL DIGITS
3. CONVERT THE QUOTIENT TO BE THE UPPERMOST 2 DIGITS
4. TWO BINARY WORDS CAN BE CONVERTED TO A MAXIMUM OF
10 DIGITS.
15E5  ED2 XR8 ADSB SPOA XR8 LINK SP3B NEGATE IF F2 SET;
15E6 XR13 CSR HBF 2 JSL  Dloo UNC SF2 IF SIGN IN RIGHT BVTE DIVIDE BY 100M
15E€7 ADD SPOA 001E ADDL CTR BINARY Wi & 3B ). REPEAT COUNT
15E8 SP4A ADD RG SP2B JSL BTOD SP3B UNC CONVERT THE BINA Y NORbS TO DECIMAL
15E9 UBB ADD XR9 UBA ADD XR7 DECIMAL XRA9 )
15EA uBe ADD XR8 000E ADDL CTR REPEA O
15€8 RG ADD SPOA JSL BTOD SP3B UNC DO CONVERSION FOR THE UPPERMOST 2 DIGITS
15EC UBB ADD XR7 JSB BD3S UNC STORE DATA



PAGE 434 CveD -- CONVERT 3 BINARV WORDS 10/ 2/86 9:27 AM

RECORD Cc S. ARRARKERA KKK KARKKRKR KRN RRRRARAKRKRRRR A U ARAARARRA AR AN
NO- ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21212 *
21213 *
21214 .
21215 * CVBD { CONVERT 3 BINARY WORDS ) ---
21216 "
21217 * ON ENTRY
21218 "
21219 * BINARY WORDS ARE STORED IN TWO SETS, XRA7 - XRA9,
21220 * & XRB6 - XRBS8
21221 *
21222 * ON EXIT
21223 *
21224 * DECIMAL DATA ARE STORED INTO XRAG6 - XRA9,&
giggg * XRBS - XRBS.
*
21227 * 1. THREE BINARY WORDS CAN BE CONVERTED TO A MAXIMUM
21228 * OF 15 DECIMAL DIGITS.
21229 x 2. FIRST. DIVIDE THE BINARY WORDS BY 100M TO GET THE
21230 * UPPER 2 DECIMAL WORDS ( IN B )
21231 * 3. CONVERT THE REMAINDER TO DECIMAL DIGITS { LOWER WORDS }
21232 * 4. THEN, CONVERT THE QUOTIENT TO BE THE UPPER DECIMAL
21233 * DIGITS.
21234 *
21235 "
21236 1SED BD3 XR7 ADD RG JSL NEGB F2 BINARY WORD; DO NEGATE IF F2 IS SET
21238 15EE XR8 ADD SPDA XR8 ADD SP3B SETUP FOR DIVIDE BY 100M
21240 15EF ADD XRS RG JSL D100 SP2B NCRY DIVIDE BY 100M
21242 15F0 UBA ADD SPOA 001E ADDL CTR SETUP FOR CONVERSION
21244 15F1 SP4A ADD RG SP3B ADD sp28 QUOTIENT ( RG, SP2B )
21246 15F2 XR13 CSR HBF 2 SP2B JSL BTOD SP38B UNC SF2 IF SIGN ;= 000F ;
21248 CONVERT THE REMAINDER ( SPOA, SP3B )
21249 15F3 uBB ADD XR8 UBA ADD XR7 LOWER DECIMAL WORDS
21251 15F4 uBB  ADD XR8 001E ADDL CTR
21252 15F5 SP2B ADD SPOA RG JsL BTOD sP3B UNC CONVERT THE QUOTIENT TO UPPER DECIMAL WORDS
21254 15F6 ugs ADD XR7 UBA ADD XRS5 DECIMAL DATA
21256 15F7 uUB8 ADD XR6 UBA JSB BD3S XR6 UNC DECIMAL DATA; DO STORE DATA INTO MEMORY
21258 15F8 ADD ADD NOP to keep system happy
21260 15F9 ADD ADD NOP to keep system happy



PAGE 43S CVDB -- DICIMAL TO BINARY CONVERSION 10/ 2/86 9:27 AM

RECORD C.S. xraxmRRRRRX AU A KERARKRARKKNN ALY B ARRRAAKARA KK KK

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
%1600

DECIMAL TO BINARY CONVERSION ---
ON ENTRY

RA = SOURCE DIGIT COUNT

RB := SOURCE BYTE ADDRESS ( DB REL )

RC := TARGET WORD ADDRESS ( DB REL }
TARGET ADDR SOURCE DATA CONVERTED TO TwWO'S
COMPLEMENT BINAR 0 DIGIT COUNT <= 28;
THE LENGTH OF THE RESULT DEPENDS ON THE NUMBE

R
OF SOURCE DIGITS AS FOLLOWS
SOURCE DIGIT COUNT TARGET WRODS
1 THROUGH 4 1
S5 THROUGH 2
10 THROUGH 18 4
19 THROUGH 28 6
29 THROUGH 32 B

IF THE DIGIT COUNT IS ZERO, ONLY SDEC PORTION OF THE
INSTRUCTION IS PERFORMED. THE 2 SOURCE PARAMETERS
ARE DELETED IF SDEC := 0; ELSE DELETED ALL 3 ON TOS

% % % %% % % % 2 %X EXEEEREHENF AKX N E * W

NRNRNRNRNNRNRNRNRNRRNRRRRRNNRNNNRNRDRRRNRNNRNNRNNRNRNRNRNNRNRNNNRORNRNNRNRNRNRNRNNNNN
PPBN—OEANBRONORDI BN ~OAdNBENOXDBWN~OOCONBNELN-FOOBNIANEWN OO R DN

1600 CVDB ADD XR8 UBA JSZ TRP XR3 NZRO . TRAP IF CIR ( 9:2 ) NOT ZERO
1601 SM  ADD RE OFFF ADDL BKXS A ia SM.
1602 RB ADD LSR JSL  CKB_ XR5 UNC  SOUCE WORD ADDR: CK SOURCE ADDR
1603 RH _ ADD XR11 JSL MSKB XR6 UNC  SOURCE WD-ADDR 'GET SOURCE MASKS
1604 RA  SP1B ADD CTFL RA  JSE DBZR ZERO SET Fi IF SOURCE DIGIT JGOUNT 728
356 T# SouRct pIaTr G 0
1605 RC__ DB  ADD RG JSL DBER XR7 F1. TARGET ADDR. IS8 IF SOURGE GOONT > 28
1606 FFF6 ANDL XR7 0004 RA  SUBL NEG  -10; SKIP IF RA
1607 RREG RA  ADD HBF 2 RG JSB CKAL SP1B UNC  SETESIF 5 o RA ir 9
JSB FOR RA™ ¢ 5, TARGET ADDR

1608 0012 ANDL XR3 RG  JSBI CKAl SP1B F2 18, JSB IF RA < 10, TARGET LSW ADDR
1609 RREG RA  JSBS CKAL POS 0002 UBB ADDL SP1B JSB IF RA < 19. TARGET LSW ADDR
160A 0002 UBB ADDL 00iC RA  SUBL NEG  TARGET LSW ADD# SKIP IF RA > 28
1608 ADD XR6 UBA JSB CKAL SPIB UNC  ;JSB_IF RA < 29
160C ADD XR2 0002 UBB ADDL SP1B TARGET LSW ADDR

: BOUNDS CHECKING
160D CKAL STA_ ADD RE 002F ADDL XR16 STATUS; LOOPCOUNT
160E RE  SP1B BNDE RG DL  BNDE BOUNDS 'CHECKING; SM >= LSW ADDR,

R DL <= MSW ADDR

.
160F ADD RE  JSL SPLT NEG  CK SPLIT STACK IF PRIV M
1610 XR11 ADD SPOA BKX4 JSL FCHB BKX3 UNC  SOURCE WD ADOR FETCH SOURGE DATA. WD COUNT
1611 RC DB _ ADD WRD UBA ADD XR14 MSW ADDR WRITE. STATUS, SKIP IF RA
1612 XR12 CSR HBF 2 JSB  r+4 e SF% TPOSoURet S1oN S 000F | 35B IF RA'cs 9



PAGE 436 CVDB -~ DECIMAL TO BINARV CONVERSION 10/ 2/88 9:27 AM

RECORD C.S. LA RS EEERE] ALU A MAR A ARk R AR ALU LEE SRR SRR YT
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

21340 1613 FFE3 RA ADDL RE UBA ADD LBFS UBA :a RA - 29; SFSB IF SOURCE SIGN := 00OF
21342 1614 STA ADD LSR XR14 RA JSL SRD1 SPiB FS8 SHIFT RIGHT STATUS

21344 SHIFT RIGHT |§ DIGIT IF

gig:; 1615 . FFED RA ADDL RH JSL SLD1 XR19 NF5B UBA := RA - 19; SHIFT LEFT 1 DIGIT IF NFSB
21348 *
21349 1616 XR9 ADD CF3A 0004 RA SUBL NEG SOURCE DATA SKIP IF RA >
21351 1617 ADD SPOA XR7 JSB DBl RG UNC SPOA 0:; JsB FOR 1 TARGET WD CONVERSION
21353 1618 2710 ADDL RG 0009 RA SuBL NEG 10K SKIP IF RA >
21355 1619 uss SuB CTF1 JSB DB2 XR19 UNC SF1 IF RA <= 9. XR19
21357 JSB FOR 2 TARGET WD CONVE#SION
giggg 161A . RH JSB DB4 NEG 0003 OB ADDL XR31 JSB FOR 4 WD CONVERSION; UBB := DB + 3
21361 *
21362 161B JSB DB8 UNC RE JsB DB6 NEG FOR 8 OR 68 WD CONVERSION



PAGE 437 CVDB -- CONVERT 1 - 4 DIGITS 10/ 2/88 9:27 AM

RECORD c.S. ARRRARRAARRS ALL A AXNARAKKKKA  ANANARAAKNAAN ALY B RARKKAXNRKRAKK
NO

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

21365 *

21366 *

21367 I

21368 * CVDB { CONVERT 1 - 4 DIGITS ) ---

21369 *

21370 * ON ENTRY

21371 *

21372 * RG := SOURCE DATA TO BE CONVERTED

21373 * F2 := 1, IF SOURCE SIGN MASK IS O00OF

21374 *

21375 * ON EXIT

21376 *

21377 * DATA WILL BE STORED INTO THE TARGET WD

21378 * ADDRESS, NEGATED IF NECESSARY.

21379 >

21380 *

21381 *

21382 161C DB1 RG CSR RG CSL CIRCULAR

21384 161D UBA CSR ugB CsL SHIFT

21386 161E UBA CSR uBd CSL TO RIGHT
21388 161F UBA CSR SP4A F2 uBs CSL JUSTIFY
21390 1620 UBB ADD SP4A RC DB ADD WRD SP4A := PROPER FOMRAT; TARGET WD ADDR
21392 1621 RC DB ADD WRD ADD TARGET WD ADDR

21394 1622 SP4A ADD CF2 JSB DTOB XR19 UNC DO CONVERSION

21396 1623 UBA UBB ADD DATA XR14 ADD SWAB EVEN CORRECT DECIMAIL DATA;
21398 SKIP IF NOT CCL

21399 1624 JsB  SD23 UNC UBA sUB DATA DO SDEC; STORE DATA



PAGE 438
RECORD

NO

w
o

AR RLRRDADARBALDELEDIDDDLSD
OODDRAUUNUUNUL LB Db e LW W W LI LIW L

NPNW—OXANBNOONUTW-OBRND U DN -

c.S.
ADDR

CVDB -- CONVERT 5 - 8 DIGITS 10/ 2/88  9:27 AM
LEEEERERERE ] ALU A ke kR Ak ok ok ok AR kR AR AR AR ALU B Rk kR ARk RN RNk
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
*
"
*
: CVDB ( CONVERT S - 9 DIGITS } ---
. ON ENTRY
* TWO SETS OF DECIMAL DATA ARE STORED IN XRA7 - XRAQ
* & XRBS - XRBSAS IST, ZND. & 3RD DECIMAL WORDS RESP.
* 1. CONVERT THE UPPERMOST WORD, IF ANY BINAR
* 3 MY THE GINARY BY 10K AND' ADD WITH THE BINARY
* WORD CONVERTED FROM THE 2ND DECT
* 3. AGATN, MPY THE RESULT BY 10K, AND ADD WITH THE
: BINARY WORD CONVERTED FROM THE 3RD DECIMAL WORD.
«
D82 STA ADD LSR XR14 XR6 JSB *+6 SP1B F2  SHIFT RIGHT STATUS; JSB If SIGN := OOOF
x
: LEFT SHIFT DECIMAL DATA IF SOURCE SIGN MASK := OF0O
UBB  ADD XR7 REPN CF48 03 RIGHT JUSTIFY THE DATA
ADD LSL XRS UBB  LINK SP2B DCTR CTRO
SPiB ADD XRE REPN 03
UBA CSL UBB  CSL DCTR CTRO
. OOOF UBA ANDL SPaA UBB SP2B JSB *+6 UNC
: RIGHT SHIFT DECIMAL DATA IF SOURCE SIGN MASK := 00OF
XR8 ADD XR8 REPN CF4B 03 RIGHT JUSTIFY THE DATA
UBA ADD LSR UBB LINK SP28 DCTR CTRO
XR7 ADD XR7 REPN 03
UBA ADD LSR SP4A UBB_ LINK DCTR CTRO
. UBB ADD XR8 SP28 ADD
: CONVERT THE UPPERMOST WORD ( IF ANY )
uBB ADD XR9 JSB *+5 SP2B NF1  LSW; J5B IF NF1 ( RA <= 8 )
SP4A JSB *+4 ZERG FFFF SP4A ADDL CTR 538 17 UPPERMOST WORD = 0' DEC COUNTER
ADD REPC SP38 DCTR CTRO REPEAT ADD
UBA ADD RG  UBB LINK DCTR CTRO
. UBB ADD SPOA UBA ADD sP2B BINARY DATA ( LOWER, UPPER }
.
DB2B XR8  ADD SPaA JsB DTOB UNC  CONVERT 2ND WORD:
SPOA ADD UBA UBB ADD
SP28 ADD RE UBA UBB LINK
2710 ADDL SP4A UBB JSB XIW2 RG UNC  MPAD DATA BY 10K
XR9  ADD SP4A ISB DTOB UNC  CONVERT 3RD WORD;
SPOA ADD SP4A UBA UBB ADD RG
XR14 ADD SWAB HBF 2 JSB DB4B F4B  SF2 IF CCL; RTN IF FOR 4 WD CONVERSION
ADD RC DB INC WRD . MSW ADDR
$P28 ADD RG  SP4A LINK
UBA ADSB UBB  LINK SP1B DATA

UBA ADD DATA JSB SD23 UNC DO SDEC



PAGE 439 CVDB -- CONVERT 10 - 18 DIGITS 10/ 2/88 9:27 AM
ALU A **

RECORD CS LEEEEEEES LSS LR EE RS RN LAEEE RS ES] ALU B LEEEE RS EEE LN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21470 *
1471 *
472 *
2;2 : CVDB ( CONVERT 10 - 18 DIGITS ) ---
A75 * ON ENTRY :
1476 *
1477 * DATA ARE STORED IN XRA4 - XRA8 IF SIGN := OF00, OR
i:;g : IN XRAS - XRAS IF SIGN := OOOF.
%l:ﬂ? : REFER DB2 FOR CONVERSION ALGORITHM.
8
482 *
483 1640 DB4 XRS ADD SP4A BKX3 JSBI *+4 RG FSB
434 1641 XR4 ADD SP4A 0088 DDL CT
485 1642 CAD R 1% RG ICTR ZERO
gi:gg 1643 R REGN ADD REGN UBA CTRS JSB *-1 CTR UNC MOVE DATA TO XRAS - XRA9
gl:gg : CONVERT THE UPPERMOST WORD TO BINARY, & X 10K
21491 1644 SP4A JSB DTOB UNC ADD SP2B
:g% 1645 N ADD SPCA UBA UBB JSB XIWD RG NZRO
:gg : CONVERT NEXT WORD TO BINARY, ADD, & X 10**12
496 1646 XR6 ADD SPaA XR16 JSB DTOB CTR UNC
497 1647 SPOA ADD UBA UBB ADD
498 1648 SP28 ADD RE UBA UBB LINK SP18B
iggg 1649 R UBA UBB JSB *+43 ZERO uBB JSB *+3 SP3B ZERO
501 164A 00ES ADDL SPOA D4AS ADDL SP3B
ggg 164B . 1000 ADDL SPaA SP1B JSB DDD RG UNC
504 164C uss ADD XR1 SP4AA ADD XR4
138? 164D . SPOA ADD SP3B ADD SP1B
g{ggg : CONVERT NEXT WORD TO BINARY, ADD, & X 10**8
21510 164E XR7 ADD SP4A uBa JSB DTOB BKX7 UNC
g}g{% 164F . 05FS ADDL RE UBA UBB JSB X2WD UNC
21513 1650 SPOA ADD RC XR31 ADD WRD
21514 1651 ADD UBA XR4 LINK XR4
21515 1652 RG ADD UBA SP2B LINK
21516 1653 usa ADD UBB SP1B LINK XR3
21517 1654 XR1 ADD XR1 UBA BKX7 LINK XR2 SF4B
gig%g 1655 . ADD SPOA JS8 DB2B SP2B UNC JSB TO CONVERT THE LAST 2 DECIMAL WORDS
%igg% N ADD ALL BINARY RESULT, & STORE INTO MEMORY
21523 1656 DB4B SP2B ADD RG SP4A LINK
21524 1657 usa ADD UBB XR4 LINK RG DATA
21524 1658 ADD UBA  XR3 LINK $P28
21526 1658 XR1 ADD SP4A DATA UBA XR2 LINK SP1B
21527 165A UBB ADD DATA RC XR31 ADD WRD
21528 1658 SP2B ADD DATA JsB  sD23 NF2 DO SDEC
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CVDB -- CONVERT 10 - 18 DIGITS
ALU A *

TR TR Y ANKRRREKRR  KANRARRRNRRRR Al [J B SAAARRRRRARNARN

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

NEGATE RESULT IF NEEDED, & STORE INTO MEMORY

L

SP2B SUB RG CTF1 RG LINK DATA
RC DB ADD WRD RC DB INC WRD

SP4A CAD SP4A FITC SP1B LINK DATA

UBA JSB SD23 DATA RG  ADD DATA



PAGE 441 CVDB -- CONVERSION ROUTINES 10/ 2/88 9:27 AM

RECORD C.§. RRRERMARIKN AL A KAKANRANRGA  ARKANRKANNNNR AL B XA RA N R KRR ANRER

LABL RREG SREG FUNG SPNC STOR SPSK RREG SREG FUNC SENG STOR SPEC SKIP COMMENT
42 *
4 :
i . CVDB ( CONVERT 1 DECIMAL WORD TO BINARY ) ---
47 . DECIMAL WORD := A*1000 + B*100 + C*10 + D
49 " BINARY WORD = A*1000/2**12 + B*100/2%*8 +
50 * C*10/2%*4 + D.
! ;
1553 1660 DTOB UBA ADD NZRO FOQO UBA  ANDL SKIP IF DECIMAL IS N .« LEFTMOST DI
1555 1861 UBB ADD LSR SB  UBA XRL9 IOR XR19 RIGHT SHIFT, RTN IF DEciMAL 1§ ZERO,
557 SAVE ACC DIGIT
5538 1882 UBA ADD LSR UBA ADD LSL RIGHT SHIFT; UBB :» AOQO
560 1663 UBA UBB ADD LSR OFDO SP4A ANDL UBA := ( A*l0 )/16; UBB :s 0BOO
562 1682 UBA UBB ADD LSR UBA  UBB ADD
83 1665 UBA ADD LSR UBB  ADD
64 1666 UBA UBB ADD LSR 00F0 SPA4A ANDL UBA := (( A*10 )/16 + B )*10/18;UBB := 00CO
68 1667 UBA UBB ADD LSR UBA UBB ADD
87 1668 UBA ADD LSR UBB  ADD
L] 16689 UBA UBB ADD LSR RSB OOOF SP4A ANDL UBA := {(( A*10 )/18 + B )*10/16 + C )*10/16
;é : MULTIPLY ( RE, RG ) BY { SPOA, SP3B, SP4A )
73 166A DDD ADD REPC REPEAT LOOP
75 1668 RE  UBA MPAD RG  UBB  LINK DCTR CTRO MP
144 166c SREG ADD RG SREG ADD sP2B RSB PRODUCT { RG, SP2B, SPOA, SP3B )
0 *
1 : MULTIPLY ( OSFS, EL100 ) BY { O, O, SP4A )
3 166D X2wD UBB ADD $PAA E100 ADDL RG DECIMAL WORD: RG := E100
5 166E ADD SPOA REPN SP3B OF REPEAT LOOP
87 166F RE  UBA MPAD RG  UBB LINK DCTR CTRO DO MPY
153& 1670 UBA ADD RG UBB ADD sP28 RSB PRODUCT ( RG, SP2B, SPOA, SP3B )
591 .
3 * MULTIPLY ( O, RG ) BY ( 0, 0, 2710 )
5 1671 X1WD 2710 ADDL SP4A ADD RE SP4A :u 2710; RE =
57 1872 X1w2 ADD SPOA REPN sPaB oF SPOA :w 0; REPEAT LOOP
] 1873 RE  UBA MPAD RG UBB LINK DCTR CTRO DO _MPY
01 1874 UBA ADD RG UBB ADD sP28 RSB~ PRODUCT ( RG, SP2B, SPOA, SP3B )
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RECORD
NO

609

BRLUWWWWWWWWWN

C.S.
Al

DDR

CVDB -- CONVERG 19 - 28 DIGITS

AXXAKRARKRAR

R R

»» %

UBA

» %

SPOA

UBA
£100

SPOA

UBA

SPOA

1000
00ES

SPOA

A *REXRRRKRRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

RXRRAARKRRRA R

CVDB ( CONVERT 19 - 28 DIGITS } ---

DATA ARE STORED IN XRA3 - XRA9 If SIGN
IN XRA2 - XRA8 IF SIGN

REFER DB2 FOR CONVERISON ALGORITHM.

ok R Nk Kk X

;= DOOF, OR
= 000F .

XR3 ADD SPaA B8KX3 JSBI *+4 RG
XR2 ADD SP4A 0088 ADDL CTR
CAD RG CAD RG
REGN ADD REGN UBA CTRS JSB *-1 CTR
CONVERT THE UPPERMOST WORD TO BINARY, & 10K
SP4A ADD JSL DTOB SP2B
usB ADD RG SP4AA JSL XIWD
CONVERT NEXT WORD TO BINARY, ADD, & X 10**8
XR4 ADD SPAA JSL DTOB
SF1 UBA UBB ADD
SP28 ADD RE UBA UBB LINK SP18
use IOR ZERO OSFS ADDL SP38
ADD SPOA CF1 001F ADDL CTR
ADDL SP4A SP1B JSL DDD RG
SREG AOD XRO XR14 ADD SWAB
SP28 ADD XR1 ADD XR3
ADD SP3B ADD XR3
CONVERT NEXT WORD TO BINARY, ADD, & X 10K
XRS  ADD SP4A UBA JSL DTOB BKX7
uss ADD RG JSL  XiwD
CONVERT NEXT WORD TO BINARY, ADD, & X 10**12
XR6 ADD SP4A JSL DTOB
ADD UBA UBB ADD
SP2B ADD UBA UBB LINK
UBA ADD BB XR3_ LINK RG
XR1 ADD XR1 CTF1 UBA BKX7 LINK RE
ADDL SP4A DA4AS ADDL $P3B
ADDL SPOA XR16 JSL DDD CTR
uBB ADD XR3 SP4A ADD XR6
ADD F1l SP3B ADD XRS
XRO  ADD RE UNC BA ADD XR4
XRO INC RE RG ADD BKX6
XR1 ADD RG D4AS ADDL SP3B

ICTR

LBFS

F5B

ZERO
UNC

UNC
NZRO

UNC

NF1
F1
UNC

UNC

UNC

UNC

10/ 2/86

9:27 AM



PAGE 443 CVDB -- CONVERT 19 - 28 DIGITS 10/ 2/886 9:27 AM

RECORD cs LEREEEEREE S B A U Rk R Ak R Rk LEERERE R LRSS ALU B LEEREEEEES SR NN
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21660 1692 00E3 ADDL SPOA RC  XR31 ADD WRD
21662 1693 1000 ADDL SP4A XR16 JSL DOD CTR UNC
.
21664 1694 SPAA ADD BKX6 ADD RF
21665 1695 XR3 ADD NCTY UBA XR4 LINK XR4
21666 1696 RF™ INC RF UBA ADD
21667 1697 SPOA ADD RF UBB  ADD
21668 1698 RF_ ADD SP3B UBB LINK XR3
21669 1699 SP2B ADD RF UBA RF  LINK BKX3
21670 .
21671 . CONVERT NEXT WORD TO BINARY, & X 10K
216 «
21673 169A XR7  ADD sPaa JSL DTOB UNC
2ie72 1698 UBA UBB ADD RG JSL X1WD UNC
21678 « CONVERT NEXT WORD TO BINARY, ADD, & X 10K
167 *
21678 169C XR8  ADD SP4A JSL DTOB UNC
21679 169D SPOA ADD UBA UBB ADD
21680 169€ SP2B ADD RE UBA UBB LINK
21631 169F 2710 ADDL SP4A UBB JSL XIW2 RG UNC
4 .
21683 * CONVERT LAST WORD TO BINARY, & ADD
21f8 “
21085 16A0 XR9  ADD sPaA XR3 JSL DTOB SP1B UNC
16386 *
21687 * ADD AL THE BINARY RESULT, & STORE INTO MEMORY
21688 *
21689 16A1 SPOA ADD UBA UBB ADD
21690 16A2 SP28 ADD RE  NCRY UBA UBB LINK
21691 1643 RG ™ INC RG UBB  ADD
21692 16A4 RE  ADD NCRY UBB XR6 LINK RE
21693 16A5 RG  INC RG UBA ADD
21692 16A6 ADD uBB ADD
21695 16A7 RG  ADD UBB XRS5 LINK RH
21696 16A8 SP1B ADD XRO CTFi UBA XR& LINK SP2B DATA
21697 16A9 INC UBA ADD SP1B NF1
21698 16AA RF  ADD RE  DATA UBA BKX3 LINK BKX3
21699 16AB RE  ADD SP4A RH  ADD DATA
21700 16AC ADD BKX3 ADD
21702 16AD UBB  ADD DATA SPAA ADD DATA
21703 16AE SP1B ADD DATA JSB  $D23 NFSB DO SDEC IF NFS5B
21706 * DO NEGATE IF NECESSARY, THEN STORE INTO MEMORY
.
21708 16AF JSB  DBNE UNC RC DB  ADD WRD
21709 1680 SP2B ADD DATA RE  ADD DATA
21710 1681 RH DD DATA BKX3 ADD DATA
21711 1682 SP4A JSB SD23 DATA SP1B ADD DATA



PAGE 444 CVDB -- CONVE{& 29 - 32 DIGITS 10/ 2/%8 8:27 AM .

RECORD c.S. ARXRARRRRAN A ARAAKAKARRA  AARANRZANRARA A{U B #aagasasnnnsan
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

21713 *

21714 »

21715 »

217186 * CVDB ( CONVERT 29 - 32 DIGITS )} ---

21717 -

21718 * ON ENTRY

21719 ®

21720 » DECIMAL DATA ARE STORED IN XRA2 - XRAS, &

21721 * REFER DB2 FOR THE ALGORITHM.

%i;g% * ®a%x THIS IS NOT SUPPORTED ON S64 =a#»

p -

21724 1683 DBS DIAG ADD

21725 1684 SRDX ADD XR13 ADD CTR

21728 1685 ADD XR2¢ ADD SP1B RSB

21727 16B6 ADD ADD

21728 *

%i;gg : NEGATE THE DATA, & STORE OUT TO MEMORY

21731 16B7 DBNE RR sus RH CTF1 SP4A LINK SP1B

21732 1688 SPiB CAD F1TC SP2B LINK SP2B

21733 1669 SP1B ADD SP4A UBA ADD SP1B

21734 168A RE CAD RE F1TC BKX3 LINK BKX3

21735 1688 RG CAD RG F17C XR11 LINK XR11

21736 16BC 0007 DB ADDL ADD RSB



PAGE 445 STACK ADJUSTMENT FOR CVDB 10/ 2/88 9:27 AM

RECORD C S. LR ERE TR RS U LAEERERERE R LR ER SRR SR EREES] AL B LR E R R ER R NE
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21738 *
21729 *
21740 *
gi;g% : S$D23 --- WILL POP THE STACK TWO OR THREE TIMES.
21743 * IF CIR ( 11:1 ) := 0 , DECREMENT BY 2, OR
21744 ' ;= 1, DECREMENT BY 3.
21745 *
21746 *
21747 168D SD23 ADD XR19 ADD NZRO ; SET CCE IF XRB19 := NZRO
21749 XRB19 :» ACC DIGITS
21750 16BE ADD ADD CCA
21751 16BF DBZR 0010 CIR ANDL ADD EPP2 CHECK CIR & 11:1 ); POP2
21753 16C0 UBA ADD ZERO ADD CRF SKIP IF CIR ( 11:1 ) := O; CRF
21755 16C1L ADD EPOP JSZ NEXT UNC POP ONE, DO NEXT



PAGE 446 DMPY -- DOUBLE LOGICAL MULTIPLY 10/ 2/86 9:27 AM

RECORD Cc.S. RARRAKKRRKK AL A RARKARkRkkkk hhkkkrkRxhkhet Al{] B ARAAARRKARAAAR

ADDR  LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

21758 *

21759 *

21760 *

21761 > DOUBLE LOGICAL MULTIPLY ---

21762 *

21763 * ON ENTRY

21764 *

21785 * RA := LOW-ORDER END OF OPERAND-1

217686 * RB := HIGH-ORDER END OF OPERAND-1

21767 * RC = LOW-ORDER END OF OPERAND-2

21768 * RD := HIGH-ORDER END OF OPERAND 2

21769 * ( VALID AFTER PULM )

21770 .

21771 * THE TWO DOUBLE-WORD OPERANDS ON THE TOP OF STACK

21772 * ARE LOGICALLY MULTIPLIED. THE TWO OPERANDS ARE

21773 x REPLACED BY THE FOUR-WORD LOGICAL PRODUCT. CARRY

21774 x IS CLEARED IF THE HIGH-ORDER 32-BITS ARE ALL ZEROS,

21775 * OTHERWISE , CARRY IS SET.

21776 *

21777 *

21778 16C2 DMPY JSZ PULM UNC UBA JSZ TRP NZRO PULM FOR RD; TRAP IF CIR ( 9:3 ) NOT ZEROS
21780 16C3 RC ADD SP4A CF1 uBA ADD SP3B SET UP FOR M

21782 16C4 ADD SPOA REPN CCRY 1F . CLEAR CARRY REPEAT LOOP FOR MPAD
21784 16CS RB UBA MPAD RA ugs8 LINK DCTR CTRG DO _MPAD

21788 16CB UBA ADD SP4A CCA uss ADD RC SET CC;

21788 16C7 UBA UBB IOR ZERO SP3B ADD RA CRF SKIP IF HIGH-ORDER 32 BITS ARE ALL ZEROS;
21780 16C8 0400 STA IQRL $TA SP4A ADD RD ZERO SET CARRY; SKIP IF HIGH-ORDER 16 BITS ZEROS
21792 16C9 SPOA ADD RB JSZ NEXT UNC DO_NEXT

21794 16CA ADD CCA UBA RC I0R NZRO SET CCE, SKIP IF NZRO

21798 16CB ADD RA JSZ NEXT ZERO DO NEXT IF ALL ZEROS

21798 18CC INC cca JSZ NEXT UNC SET CCG; THEN DO NEXT



PAGE 447 CV8D -- NEGA;EUTHE*BINARY WORDS 10/ 2/886 9:27 AM

RECORD c.S. KAKRAKRRAKR AKKARRANAR RAARKKAANAREN AL B RAXRAARRXAAARN
NO

ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

21801 »

21802 *

21803 *

%iggg : ROUTINE TO NEGATE BINARY WORDS FOR CVBD

21806 *

21807 16CD NEGB XR8 SUuB XR8 CTF1 XR8 LINK SP1B

21808 16CE UBB ADD XRS9 XRS ADD

21809 16CF UBB CAD XR6 F1TC RG LINK RG

21810 16D0 UBB ADD XR7 XR3 ADD

21811 16D1 UBB CAD XR4 F1TC XR4 LINK

21812 16D2 UBB ADD XRS FFF9 RA ADDL POS
21813 16D3 ADD SP1B ADD XR8 RSB (RETURN IF RA <= 8
21815 16D4 XR3 CAD XR3 F1TC ADD RSB



PAG. 448 DECIMAL TRAP ROUTINES FOR CVDB, & CVBD 10/ 2/886 9:27 AM

RECORD cSs ARKRRRREAKKR Al A XEKKAAKKKAN KANKXKAARRAAN ALY B “AXKNARIKRNARK

DR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21817 *
21818 *
21819 *
21820 * TRAP ROUITNES FOR CVDB
21821 *
21822 *
21823 *
21824 16DS DBER 2000 STA ANDL ADD CRF USER TRAP ENABLED? CRF
21826 16D6 ADD UBA JSB *+2 ZERO IF USER TRAP NOT ENABLED
21828 16D7 JSZ TRPR UNC JSZ TRPD NF1 +RAP TARGETS
glggg 16D8 0800 STA IORL STA Jss sbDz3 UNC SET OVERFLOW; DO STACK ADJUSTMENT
1 . .
21833 *
21834 *
21835 * TRAP ROUTINES FOR CVBD & CVAD
21836 ®
21837 »
21838 *
21839 16D9 BDER 2000 STA ANDL ADD CRF USER TRAP ENABLED7 CRF
21841 16DA JSZ TRPO F3A UBA JSB *+3 ZERO DECIMAL VERFLON AP,
21843 JS8_IF ussn RAP NOT ENABLED
21844 16DB 0002 DSPL XORL JSZ TRPR Fl IS IT_FRO CVAD INVALID DECIMAL LEN TRAP
21846 16DC JSZ TRPS UNC UBA JSZ TRPA ZERO TRAP TARGETS
giggg 16DD R 0800 STA IORL STA JSL sSD24 UNC SET OVERFLOW, DO STACK ADJUSTMENT
21851 *
21852 A
21853 * ROUTINE FOR MPYD PRODUCT >= 29 DIGITS, TESTING
21854 * IF OVERFLOW OCCURS
21855 *
21856 *
21857 *
21858 16DE MY28 ADD FFFO XRi ANDL NZRO ,; SKIP IF PRODUCT >= 29 DIGITS
21860 16DF ADD ADI RSB . RETURN
21862 16E0 XR10 ADD STA XR26 JSL ER13 RC UNC RESTORE STATUS; TRAP FOR DECIMAL OVERFLOW
21864 16E1 ADD ADD NOP to keep system happy
21866 16E2 ADD ADD NOP to keep system happy



PAGE 449 MPYD -- DECIMAL MULTIPL 10/ 2/86 9:27 AM

RECORD cs LR R LR EEEER) deo ok A Ak kR R EEEREEE RN (EEREREEEREESER S
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
21871 %1700
21872 *
21873 *
21874 *
21875 * DECIMAL MULTIPLY --~
21876 »
21877 * ON ENTRY
21878 N
21879 » RA := OPERAND-1 DIGIT COUNT
21880 * RB8 := OPERAND-1 BYTE ADDR ( DB REL )
21881 » RC :x OPERAND-2 DIGIT COUNT
21882 » RD := OPERAND-2 BYTE ADDR { DB REL )
%iggi : ( VALID AFTER PULM }
21885 * OPERAND-2 ADDR := PRODUCT OF THE OPERAND-1 DATA
21886 * TIMES THE OPERAND-2 DATA. THE MAXIMUM LENGTH ALLOWED
21887 » FOR OPERANDS IS 28 DIGITS, THE MINIMUM IS ZERO. IF NOT
21888 * WITHIN THESE RANGES, TRAP WILL OCCUR WITH INVALID DIGIT
21889 » COUNT. IF EITHER DIGIT COUNT IS ZERO, ONLY SDEC IS
21880 * PERFORMED . IF THE RESULT DOES NOT FIT INTO THE OPERAND-2
21891 * ADDR, THEN AN OVERFLOW TRAP OCCURS. THE RESULT IN THIS
21892 * CASE WILL BE LEFT TRUNCATED UNLESS THE ACTUAL RESULT IS
21893 * GREATER THAN 28 DIGITS, IN WHICH CASE NOTHING WILL BE
21884 * STORED, CCA IS SET ON THE RESULT.
Siao .
»
1897 1700 MPYD JSZ PULM UNC UBA JSZ TRP XRS5 NZRO PULM FOR RD; TRAP IF CIR ( 9:1 } NOT ZERO
1899 1701 ADD JSL CKLN XR7 UNC CK OPERAND-1/2 LENGTHS
1901 1702 ADD JSL CKBA XR8 unc CK OPERAND-1/2 ADDRESSES
1903 1703 RH ADD XR11 RG JSL  SPLT XR1l F2 OPERAND-1 ADDR; CK SPLIT STACK IF PRIV MODE
21905 OPERAND-2 ADDR
21906 1704 STA ADD XR10 BKX6 JSL MASK XR22 UNC SAVE STATUS; GET OPERAND 1/2 MASKS
1908 SAVE OPERAND-2 WD COUN
1909 1705 ADD XR11 ADD XR20 ; SAVE OPERAND-2 WD ADDR
igié 1706 ) XR13 ADD BKX7 ADD XR23 . SAVE OPERAND-2 MSW MASK
1914 *
1915 1707 0020 ADDL SPOA UBA JSL SCNB XR21 UNC 32; SCAN FOR OPERAND -1 LEADING ZEROS,
1917 SAVE OPERAND-2 SIGN MAS
1918 1708 SPOA RH sSus SPOA RH JSL SCNA RE UNC SPOA := 32 - AC UAL OPERAND 1 DIGIT COUNT
Zig%? . SCAN FOR OPERAND-2 LEADING ZEROS, RE := RH
21922 "
21923 1709 RH RE suB HBF2 RE ADD CF4B ZERO SF2 IF RE_< RH; SKIP IF RE := 0
21925 170A 0003 RC ADDL RC ADD ZRO UBA := ACTUAL OP-2 DIGIT COUNT + 3;
21927 SKIP IF ACUTAL OP-2 DIGIT COUNT := 0
1928 1708 SPOA UBA JSBS ER13 NEG RE UBA ADD LSR SF4B TRAP IF RESULT > 28; SF4 IF EITHER OP := 0
1930 170C UBB ADD LSR SP4A UBA ADD RF ACC LENGTH - 1;
1932 RF := SAVE FOR TESTING RESULT > 28
21933 170D XR12 ADD SPOA NF2 BKX6 ADD BKX3 OPERAND-1 SIGN MASK, OPERAND-2 WD COUNT - 1
21935 170€ XR11 JSB MSwP UNC XR11l ADD JSB IS DIGIT COUNT OF OP-2 > OP-1
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RECORD

NO

BOWOBPOOCOEEROVOOOVLOWYW
4 ~N~NN
o~Non

40 (0 10 (O (0 {0 00 08 06 €0 00 09
ONUIW O © 0~ UL

%
x

e owow

MPYD

AXKARARRRARR A}

LABL RREG SREG FUNC SFNC STOR SPSK

RE
usa

0013
FFFE
RG

ARKNRRRRRAR  KAKAAARNRARAR

-- DECIMAL QULTIPLV w
RREG SREG FUNC SFNC

CAD LSR FFFF SP4A ADDL
ADD LSR XR14 0008 SREG SUBL
 ADD FFFE SREG ADDL
FETCH MULTIPLIER
XR11 ADD SPOA BKX4 JSL FCHB
XR12 CSR RG HBF2 RE JSB %43
ADD XR15 CF2 XR31 JSL SRD1
ADD RG JSL  SR3D
SAVE THE MULTIPLIER
XR12 ADD SPOA 00C3 ADDL
XR6 ADD 00co ADDL
XR7  ADD uB XR11 XFRR
XR8 ADD UBA SREG XFRR
XR9  ADD CF3A UBA SREG XFRR
XR12 ADD SPOA CF1 UBA SREG XFRR
XR11 JSB MSWP UNC SREG ADD
FETCH MULTIPLICAND
SP1B ADD SPOA BKX4 JSL FCHB
ADD XR30 JSB MZRO
XR12 CSR RG HBF2 UBB XR31 INC
ADD XRI5 CF2 RE JSL  SRD1
ADD RG JSL SR3D

MOVE DATA FROM XRA1l - XRA9
ZERO OUT XRAL - XRAQ® AND XRBI

ADDL SP4A XR15 INC
ADDL SPOA 0089 ADDL
CAD RG HBF2 ADD
REGN AND REGN 0012 CTRS ADDL
SREG ADD REGN UBB SP4A JSBS *-2

AR R RRRARA KA

STOR SPEC SKIP

XRAIQ - XRA27, &
XRBY .

XR15
POS
XR15
B8KX3 UNC
SP1B F4B
XR30 F2
EVEN
XR14
CTR
REGN ICTR
REGN ICTR
REGN ICTR
REGN
SP1B
BKX3 UNC
Fag
CCA
SP1B F2
EVEN
RG
CTR
REGN
CTR F2
CTR UNC

10/ 2/88 9:27 AM

COMMENT

MULTIPLIER WD LEN; ACC WD LEN -1
MULTIPLIER WD LEN -

; UBB := PRODUCT LEN -1 ( O TO 7 WDS )

M'TER ADDR; FETCH DATA, M'IER WD COUNT - 1
SF2 IF SIGN ASK ;- 000F; JSB IF EITHER =0
XRA ATA RIGHT IF

IF
JSHIFT RIGHT 3 DIGITS IF SIGN MASK ;= OFO0

SIGN MASK, REGN POINTER FOR LSW MULTIPLIER
MSW MULTIPLIER; MSW MULTIPLIER POINTER

NEXT MULTIPLIER; SAVE IN XRB64, ICTR

NEXT MULTIPLIER: SAVE IN XRB65. ICTR

LSw MULTIPLIER SAVE IN XRB66, ICTR

OP-1 SIGN MAS RB67 = LSW MULTIPLIER
SWAP FOR MULTI#LICAND SPLIB := OP-2 WD ADDR

M'CAND ADDR FETCH DATA ,M'CAND WD COUNT - 1
JSB IF EITHER Q
SF2 IF SIGN MASK := 000F; SET CCA

XRALS SHIFT DATA RIGHT IF F2

JSHIFT RIGHT 3 DIGITS IF SIGN MASK := OF00

19; PRODUCT LENGTH
-2, REGN POINTER

SF2 IF DONE; REGN := O
= 0 REGN POINTER, SKIP IF DONE
"MOVED' DATA; LOOPBACK IF NOT DONE




PAGE 451 MPYD -- DECIMAL MULTIPLY 10/ 2/86 9:27 AM

RECORD C.S. ARRRANKNARR AL A SXAARKKANAR  ARKRAARKKRKARR ALY B AKRKRARXANNNARR

DDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

22002 *

22003 *

22004 *

22005 * SETUP 2X, 4X, 8X OF THE MULTIPLICAND

22006 *

22007 *

22008 1727 MPYR 009B ADDL BKX4 JSB MPYX RH UNC SETUP 2X

22010 1728 Q0A7 ADDL BKX4 JSB MPYX RH UNC SETUP 4X

%%gii 1729 . 0083 ADDL BKX4 JSB MPYX RH UNC SETUP 8X

g%g{g : DO ADD & SHIFT

22017 172A INC SP4A XR14 JSB MPYM CTR UNC 1; DO LSD'S OF THE MULTIPLIER
22019 1728 ADD UBA JSL SRDl1 SPIB UNC SHIFT R .

22021 172¢ INC SPaA XR14 JSB MPYM CTR UNC 1, DO NEXT DIGITS OF THE M'IER
22023 172D ADD UBA JSL SRD1 SPIB UNC SHIFT

22025 172€ INC SPaA XR14 JSB MPYM CTR UNC 1; DO NEXT DIGITS OF THE M’'IER
22027 172F ADD JSL SRD1 SP1B UNC SHIFT R

%%g%? 1730 R INC SP4A XR14 JSB MPYM CTR UNC 1; DO MSD'S OF THE M'IER

%gg% : ADJUST THE DATA FOR PROPER OUTPUT FORMAT

2034 1731 XR3 ADD RF RF JSL  My29 ZERO RF := XRA3; JSB TO TEST IF RESULT > 28
2036 1732 XR7 ADD XR21 CSR SP2B HBF2 SF2 IF SIGN := OOOF

2038 1733 XR9  ADD RG usa ADD XR6

2039 1734 XR1 ADD RH RF ADD XR2

2040 1735 JSB  MYST F2 RG ADD XR8 STORE DATA IF ALREADY ALIGN

2042 1736 ADD 0089 BKX3 SUBL CTR REGN POINTER AT

gg:g 1737 . ADD RH JSL SLD2 XRO UNC SHIFT LEFT 2 DIGITS

gg:; : STORE THE DATA

2049 1738 MYST SP2B CSL XR13 0089 BKX3 SUBL. CTR TARGET SIGN MASK . REGN POINTER AT MSW
ggg% 1739 ADD XR14 XR26 ADD RC éEAIO C LOST DIGIT REGISTER
2054 173A ADD CF3A XR20 JSL S5TOA SP2B UNC CF3A FOR LOST DIGIT FLAG; STORE OUT DATA
2056 1738 JSB ER13 F3A ADD JSB IF LOST DIGIT
%%ggg 173C . ADD JSL  s024 UNC 0 SDEC
g%ggé : EITHER OPERAND IS ZERO ( F4 := 1 )
22063 173D MZRO ADD CCA XR22 ADD BKX8 SET CCE; TARGET WD COUNT - 1
22065 173E ADD XR23 ADD BKX7 H TARGE* MSW MASK
22067 173F ADD ADD BKX3 H

%gg?? 1740 . ADD 0088 ADDL CTR : LSW REGN POINTER

%%g;% : ZERO OUT DATA BUFFERS

22074 1741 ZREG 0008 ADDL RG XR21 CSR SP2B # OF DATA BUFFERS; TARGET SIGN MASK
22076 1742 ADD CTRS ADD XRO SAVE INITIAL COUNTER

22078 1743 ADD REGN ADD REGN DCTR REGN 0,

22080 1744 RG JsB  *x-1 NZRO RG CAD RG OOPBACK 1F NOT DONE

22082 1745 JSB  MYST UNC XRO JSB FCH2 CTR NF4B STORE OUT ZEROS: RTN IF FROM FCHA



PAGE 452 MPYD -- DEC!HAL HULTIPLY 10/ 2/88 9:27 AM

RECORD cs LR EEEE L EEEE] LRSS RRERES S ek ke ko ALU LEEEEESEEREERE SN

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
22085 *
22086 *
22087 *
ggggg : DO 1 DIGIT OF THE MULTIPLIER
22090 1746 MPYM XR14 ADD SPOA XR15 INC BKX3 PSHR M'IER WD LEN:; PRODUCT LEN
22092 1747 FFFF SP4A ADDL SP4A REGN JSB *+8 SPIB ZERO BIT POINTER; JSB IF THE M'IER := O
22094 1748 0098 ADDL RH REGN ADD SP1B LBF5 1X M'CAND: SFSB IF BIT SET
22096 1749 SP4A ADD XR15 JSB MPAA SP2B FSB DO ADD IF FSB
22098 174A 00A7 ADDL RH SP1B ADD LSR SPlB LBFS 2X M’ CAND
22100 1748 ADD XR15 JSB MPAA SP2B F5B DO ADD IF FS5B
22102 174C 008B3 ADDL RH SPLIB ADD LSR SPIB LBFS 4X M'CAND;
22104 1740 ADD XR15 JSB MPAA SP2B FS8 DO ADD IF F5B
22108 174E 0O0BF ADDL RH SPLIB ADD LSR SP1B LBFS 8X M'CAND;
22108 174F SP4A ADD XR15 JSB MPAA SP2B FsB DO ADD IF FSB
22110 1750 SPOA CAD SPOA HBF2 00C3 UBA ADDL CTR SF2 TF DONE. NEXT M'IER POINTER
22112 1751 XR2 JSB *-A NF2 SPLIB ADD LSR REGN DCTR JSB FOR NEXT M'IER. SAVE REMAINDING M'IER
22114 1752 XR4 ADD UBA ADD XR1 POPR SAVE DATA IN XRB'S
22116 1753 XRS5  ADD UBA ADD XR3
22117 1754 XR6 ADD UBA ADD XR4
22118 1755 XR8 ADD UBA ADD XRS
Zglé? 1756 RE RC ADD UBA ADD XR7 RSB TOTAL & OF DIGITS; RTN
221 -
g%lg% * DO ADD

1 »
2%1%3 1757 MPAA SP4A ADD XR11 CF1 RH ADD CTR PSHR SAVE WORD POINTER; PROPER M'CAND POINTER
221 *
22127 *
22128 1758 FFFE SP4A ADDL SP4A CAD LSL SP3B DCTR SP4A .= SP4A - 2; -2, DCTR
22130 1759 REGN ADD RG 0088 SP4A ADDL CTR M'CAND
22132 175A REGN ADD SP3B RH ADD RH DCTR M CAND; NEXT M'CAND POINTER
22134 1758 UBA REGN XFRS SP3B SP2B ADD SP2B HBF2 RESULT: SF2 IF DONE
22136 175C RREG REGN DADD REGN F1TC RG UBA LINK ICTR DO ADD & STORE RESULT;
%giig 17D . uBB ADD REGN RH JsB *-5 CTR NF2 LOOPBACK IF NOT DONE
22141 *
22142 175E ADD CF1 ADD POPR
22143 175F ADD ADD
22144 1760 XR11 ADD SP4A CF3A ADD CF2 RSB
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RECORD
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NN

B e U R S N bR b e
OOEEOOEPVPRPINNNNNNDTODNAND B ANUNUTL
W~ OONDPBL—~OO~NDHENOB VDN BN IO NUTON —

NN

C.S.
ADDR
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omMmooO

LABL

Trxxoww

SWP

X rx e n

PYX

MPYD -- DVCIMAb MULTIPLV

HRR KKK AR

AARRRRK AR

SWAP OPERANDS

UBB ADD
RC ADD
RE XR13 XFRS
RREG ADD
SPOA ADD

XR1l
RE
XR12
RC
XR13

DO 2X, 4X, OR 8X OF

000B ADDL
SPCA RH INC
REGN ADD
REGN ADD
UBA UBA DADD
uss ADD
000B ADDL
REGN ADD

REGN ADD
UBA UBA DADD
usB ADD

ADD
ADD

SP4A
RH
RG
REGN
REGN
SP4A
RG

REGN
REGN

REGN
REGN

RSB

HBF2

CTF1

F1TC

CF2

AR KR ROk Rk KRR

RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ADD
ADD
ADD
ADD
ADD

LINK
JSBI *-4

ADD
ADD
ADD

Ak A KKk ARKR KA KA

XR29
CTR
RH

CTR

CTR
BKX6

PSHR
OCTR

ICTR

DCTR

HBF 2
ICTR

POPR
ICTR
CFl

F2

NF 2

RSB

10/ 2/86 9:27 AM

WD ADD

DIGIT CéUNT WD COUNT
SIGN MASK

. MSW MASK

11; REGN POINTER

SF2 IF DONE TARGET MSW MASK
DATA; W CTR

DATA; MASK

; JSB IF DONE

SP4A := 000B; XRB29 := FFFE
. DEC WD COUNT BY 2
LOOPBACK IF NOT DONE

TARGET WD COUNT - 1



PAGE 454 DECIMAL -- CHECK OPERAND LENGTHS 10/ 2/86 $:27 AM

RECORD C.S. LR RS RS EERN ] ALU A sk ok ok ok Kk ok Rk ok oh Rk kR kR AR ALU B Pk kK Xk ok R ik Ok Ok
NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

22196 *
22197 x
22198 »

22189 * CHECK OPERAND LENGTHS FOR SLD, NSLD, SRD, ADDD,

22200 * CMPD, SUBD, & MPYD.
22201 * IF 0 > OPERAND LENGTH >= 29 DIGITS, TRAP TO ER17,
gg%gg : OR IF OPERAND LENGTH = 0, DO STACK ADJUSTMENT & NEXT.
22204 *
22205 1774 CKLN RC SP1B JSB ER17 CRRY RA SP1B JSB ERL7 CRRY ER17 IF RA OR RC >= 29 OR <« O
22207 1775 ADD XR2 RA JSL  S024 ZERQ ; JSB IF RA := 0
22209 1776 ADD XR3 RSB RC JSL so024 ZERO RETURN, JSB IF RC := 0



PAGE 455 DECIMAL -- CHECK OPERAND ADDRESSES 10/ 2/86 9:27 AM

RECORD c.S. KRRRXRRRRRK ALY A LEL) KARIhRKRhkrk AL B *AAXANKNARNK AR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

*
*
*
: CHECK TARGET OPERAND ADDRESS
: ON ENTRY
* RC := TARGET DIGIT COUNT
: RD := TARGET BYTE ADDRESS ( DB REL )
: ON EXIT
* RG := TARGET WORD ADDRESS
: BKX6 := TARGET WORD COUNT - 1
x
1777 CKBA RD ADD  LSR SM  ADD RE TARGET ND ADDR; RE :=
1778 uUsA DB  ADD RG RD ADD LBFS TARGET WD ADDR, SET FS IF BYTE ADDR IS ODD
1779 uBa DL sus NCRY RC ADD LSR BKX6 LBF5 NFSB SKIP IF DL > WO ADD
177A RE RG SuB CRRY UuBB INC BKX6 LBF5 SK IF WD ADDR <= SM; TARGET WD COUNT
1778 RF RG  ADD RG ADD XR3 CFSB NRAPAROUND ADDR X
177¢C ADD XR4 BKX6 ADD LSR BKX6 RA4 RGET WD COUNT -1
177D ADD XR8 UBB RG ADD XRA8 LSN
177€ RG DL BNDE NF3A RE UBB BNDE BOUNDS CHECK, DL <= MSW ADDR, SM <= LSW ADDR

CHECK SOURCE OPERAND ADDRESS
ON ENTRY

RA := SOURCE DIGIT COUNT
RB := SOURCE BYTE ADDRESS ( DB REL )

ON EXIT

RH := SOURCE WORD ADDRESS
BKX4 := SOURCE WORD COUNT - 1

Xk ok H E E N A% AKX N N N

NRNRNRNRRNNRNRNRNRNRNRNRNNRNRNNRNRSRRNRNNNNNNRRNRORNNRNRNRROR NN
PNRRRNVRNRNRNNRNRNNRNNNNNRRNRNRINRNRNNRNNANNRNNNRNRNRNRDRNRNNRNRNRNRORNNN
NNODDDANINUNANNUNN D DD ADERBWWWWWNNANNNRNNRNN b b
WHONUOORNDNBUNFOORNDOUENOSDANORNDRRIN~OOE D NRWN

NRRNRRNRNNRRRRNNRRNNNRRRNNNNRNRRRRRNNNNANNRNRRNRDRNRNRNRRNRNNN

177F RB ADD LSR RSB SM  ADD RE SOURCE WD-ADDR; RE := SM, RTN IF F3 SET

1780 CKB UBA DB ADD RH R8 ADD LBFS SOURCE WD ADDR SET FS If BYTE ADDR IS ODD

1781 UBA DL sus NCRY RA ADD LSR BKX4 LBF5 NFSB SKIP IF DL > WO ADDR;

1782 RE RH suB CRRY UBB INC BKX4 LBFS SKIP IF WD ADDR <= SM; SOURCE WD COUNT

1783 RF RH ADD RH ADD XR4 CFSB WRAPAROUND ADDR; XRB4 := 0

1784 ADD XRS5 BKX4 ADD LSR BKX4 XRAS5 := 0; SOURéE WD COUNT - 1

1785 ADD XRS UBB RH ADD XRA9 := 0; LSW ADDR

TICB TO §LOW DOWN RSB AVOID S KILL (1000 )

2274 1786 RH DL BNDE RE UBB BNDE (101 %
22276 1787 ADD ADD RSE BOUNDS CHECK, DL <= MSW ADDR, SM <= LSW ADDR



PAGE 456 DECIMAL -- CHECK SPLIT STACK 10/ 2/86 9:27 AM

RECORD C.S. AXKKINKRAKR A[[J A ANRARRKRARRAR RARKARKERRNER Al B SKAARAKAXRRXRAR

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

CHECK SPLIT STACK
ON ENTRY

RB .= SOURCE BYTE ADDRESS ( DB REL )
RD := TARGET BYTE ADDRESS ( DB REL )

ON EXIT

XRAL1 := SOURCE WORD ADDR
XRB11 := TARGET WORD ADDR

8 PLT RB ADD LSR RG RD ADD LSR SP3B PSHR SOURCE WORD ADDR. TARGET WORD ADDR
9 JSB  *+4 FSS DL ADD JS8 IF SPLIT BANKS,

A use D8 JSBC *+3 CRRY Z 0B JSBS *+3 NCRY JS8 IF DL >= DB; OR DB > Z

B ADD ADD POPR NZRO DO POPR

C RSB ,RETURN

D RG DB  ADD XR11 SP3B DB JSB *-2 XR1l UNC SOURCE WORD ADDR; TARGET WORD ADDR



PAGE 457
RECORD
NO

22308

BOL DLW LD WIIRIPININININ b= b be bs bt b o bt b 1 O

C.S.
ADDR

DECIMAL -~ OPERAND MASKS ( SIGN & MSwW

KERAKKKRA KK ARKRRNNRAKANN AL ARAAKKRRAA KRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

*
*
»
* GET TARGET OPERAND MASKS
»
: ON ENTRY
* RC := TARGET DIGIT COUNT
: RD := TARGET BYTE ADDRESS ( DB REL )
* ON EXIT
*
* BKX7 .= TARGET MSW MASK
: XRA13 := TARGET SIGN MASK
*
MASK RC CSR SP4A HBF2 OFFF ADDL BKX7
0F00 ADDL XR13 OFFF ADDL BKXS
RD SP4A ADD EVEN CAD BKX7
XR13 ADD SWAB XR13 RD ADD
R ADD XR7 NF3A BKX7 ADD LRZ BKX7
.
: GET SOURCE OPERAND MASKS
: ON ENTRY
* RA := SOQURCE DIGIT COUNT
: RB := SOURCE BYTE ADDRESS ( DB REL )}
: ON EXIT
* BKXS := SOURCE MSW MASK
: XRA12 := SOURCE SIGN MASK
*
ADD RSB ADD XR6
MSKB OF00 ADDL XR12 RA CSR
RB UBB ADD EVEN CAD BKX5
000F ADDL XR12 B ADD
ADD RSB BKXS ADD LRZ BKX5

NF2
EVEN

POS
EVEN

10/ 2/86 9:27 AM

SET F2 IF DIGIT COUNT IS ODD; MASK
MASKS; SKIP IF

SKIP IF SIGN IN LEFT BYTE; MSW MASK
SIGN MASK; SKIP IF BYTE ADDR IS EVEN
; UBB := TARGET MSW MASK

MASK:; SKIP IF DIGIT COUNT IS EVEN
SKIP'IF SIGN IN LEFT BYTE; MSW MASK
SIGN MASK; SKIP IF BYTE ADDR Is EVEN
RETURN; UBB := SOURCE MSW MAS



PAGE 458
RECORD

NO

c.S
ADDR

AAXKARRRRRR

DECIMAL -- AECULMULATOR LENGTH

XAXERKRIAE X

AEKKRKR KA KR KK

AR KRN EN KMk

L
LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

[~ % % % % % % % % % % % K % ¥ &

RG
UBA

RH

CALCULATE THE ACC
ON ENTRY

LENGTH

XRA12 := SOURCE SIGN MASK
XRAL13 := TARGET SIGN MASK
ON EXIT
BKX3 .= TARGET WORD COUNT - 1
XR12 ADD EVEN UBA ADD
ADD LSR RH UNC RC ADD
INC RH INC
XR12 ADD EVEN BKX3 JSB
INC RH ADD
ADD XR10 SP2B ADD
ADD LSR RH SP2B SUB
ADD RSB usa ADD

LSR

LSR

BKX3 PSHR EVEN

SP2B UNC
SP2B
Qno

BKX3 POPR
NEG
BKX3

10/ 2/86 9:27 AM

COMMENT

SKIP IF SOURCE SIGN MASK := OF00:
SKIP IF TARGET SIGN MASK := OFO00
UBA .= SLEN; UBB TLEN
UBA := SLEN + 1, UBB ;= TLEN + 1
JSB IF SOURCE SIGN MASK := OFO00;
JSB IF TARGET SIGN MASK := 0OOF
BA := SLEN + 2;
SHIFT RIGHT

SLEN (SHIFTED);

UBA
RETURN UBB := TARGET WORD COUNT -

SKIP IF RH <: SP2B
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RECORD

SRR EPELELARADDDELOLRLADD
QWWWWNNNRRNINNN = = - b e e
ONUDW—ONDU BN O D0~ D U LI

'S
—-

C.S.
ADDR

DECIMAL - FETCH OPERAND DATA 10/ 2/88  9:27 AM
IR R EE RS EEES ] LEREREREEE NS LEEEE LR RS BN S ALU B LEEE RS SRR EES
LABL RREG SREG FUNC SPNC STOR SPSK RREG SREG FUNC SPNG STOR SPEG SKIP COMMENT
:
.
. FETCH SOURCE OPERAND DATA
.
. ON ENTRY : XRA12 := SOURCE SIGN MASK
* SPOA := SOURCE WORD ADDRESS
) BKX4 = SOURCE WORD COUNT - 1
« BKX5 := SOURCE MSW MASK
*
* ON EXIT DATA WILL BE STORED INTO XRAL - XRA9 &
* THE SAME DATA ARE ALSO STORED INTO
* XRBO - XRBS.
*
*
FCHB XR12 ADD SPaA BKX4 ADD PSHR SIGN MASK; WD COUNT - 1
SPOA UBB  ADD RH ROBD 0089 ADDL T READ LSW,'LSW POINTER
. SPOA UsA sUB CTF1 BKXS JSB FCH2 SP1B UNC  SET F1 IF ONE WD FETCH; DO FETCHING
N
* FETCH OPERAND-2 DATA
.
. ON ENTRY : XRALZ := OPERAND-2 SIGN MASK
* BKXE := OPERAND-2 COUNT - 1
* BKX7 = OPERAND-2 MSW MASK
«
* ON SUBROUTINE RETURN, DATA WILL BE STORED IN
* XRAL6 TO XRA24, AND ALSO XRBL7 TO XRB25
.
.
FGHA UBB ADD SPOA UBB BKX6 ADD H  ROD UBA := WORD ADDR; READ LSW
UBA UBB SUB CIF1 BKX7 ADD SP1B PSHR SET F1 IF ONE W
X ISB ZREG MEDJ 0099 ADDL CTR ZERO OUY DATA BUFFERS; LSW POINTER
.
FGH2 FFFO ADDL RQ 0089 BKX3 SUBL XR13 MASK; MSW_REGN POINTER
SP4A ADD oDD CAD SP3B SKIP'IF SIGN MASK := 00OF; -1
RG ADD RLZ RG UBA OPB AND SP2B ASK: MASK SIGN DIGIT
RH  ADD ROD  00OF UBB_ ANDL NZRO READ'LSW; SKIP IF SIGN IS IN RIGHT BYTE
INC RG CCA SP2B ADD SWAB SP2B SET CCG; 'MOVE SIGN DIGIT TO LEFT BYTE
RG  OPA AND RG uBA ADD XR31 MASK THE LSD'S; XRBal := 0001
RG CcSR 000D SP2B SUBL NZRO . SKIP IF SIGN'IS NEG
, ADD UBA  ADD XR31 XRB31 := 8001
*
SPOA JSB 44 F1L  RH CAD RH  ROAD JSB IF DONE: READ NEXT DATA
RG  DADD REGN UBA ADD DCTR STORE DATA INTO REGN; DEC REGN POINTER
UBA RG  JSBS ER1S NZRO UBB RH  SUB CTF1 JSB IF INVALID DECIMAL DIGIT. SET F1 IF DONE
. OPA  ADD RG RG JSB *-3 REGN DATA: STORE INTO REGN, DO NE
.
RG  SP1B AND REGN SP3B CTRS ADD CTR  POPR MASK MSD'S; SET MSW REGN POINTER
UBA DADD CF1 UBA~ ADD REGN DCTR ST
ADD UBA UBB JSBS ERLS REGN NZRO ; JSB IF INVALID DECIMAL DIGIT
STA ADD RSB ADD $TATUS, RETURN;



PAGE 460 DECIMAL -- STORE RESULT INTO MEMORY 10/ 2/86 9:27 AM

RECORD c.S. wxxxxkxnnrex ALU A AR ARRRERARRRRAR ALU B AAARRRRRARKRAR

NC ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
22472 SNOWARN
22473 *
22474 *
22475 * STORE DATA INTO MEMORY
22478 *
2247 * ON ENTRY :
22478 *
22479 x SP2B = TARGET WORD ADDRESS
22430 - BKX3 = ACC LENGTH -
22481 * BKX6 = TARGET WORD COUNT -1
22482 x BKX7 = TARGET MSW MASK
22483 * XRB11 = TARGET WORD ADDRESS
22484 *
22485 * DATA WILL BE STORED FROM XRA1 - XRA9 INTO MEMORY
22486 * LOCATIONS, WITH STARTING ADDRESS AT SP2B. REGN
22487 * POINTER WILL BE ADJUSTED SO THAT ONLY THE APPROPRIATE
22488 * DATA WILL BE STORED.
22488 *
22490 * ON EXIT : XRA14 := ACC LOST DIGITS
22491 * XRB15 .= ACC DIGIT SUM
22492 ® F3 ;= 1 IF XRA14 NOT ZERO ( DIGITS LOST )
22493 *
22494 *
22495 17B6 STOA XR14 ADD SPOA CF1 BKX3 ADD PSHR SAVE ACC LOST DIGITS; ACC LEN 1
22497 17B7 SP2B ADD ROD UBB BKX6 JSBS STOE RG ZERO READ TAHGET ADDR; JSB IF ACC LEN := TARG LEN
22499 1788 ADD JSB STOG POS STOG LEN > TAR LE
%gggé 17B9 . JSB STOE MEDJ UBB CTRS ADD CTR STOE IF LESS ADJUST REGN POINTER
22504 b
22505 17BA STOG SPOA REGN IOR XR14 RG CAD RG ICTR ZERO SAVE DIGITS LOST REG; DEC REGN POINTER
g%gg; 178B R uBA ADD SPOA Jsg *-1 UNC DIGITS LOST REG; LOOPBACK TILL MSW POINTER
22510 *
22511 17BC  STOE REGN ADD SP4A BKX7 CAD CF1 MSW ;| MSW MASK
22513 178D uBB OPA AND SP4A UBA BKX7 AND RH TARGET WORD; MSD'S
22515 17BE ADD UBB SP4A RSUB CRECK IF D IéIT LOST
22517 17BF UBB XR14 IOR XR14 ZERO ADD XR15 SKIP IF DIGITS LOST; XRBLS := 0, ACC DIGIT
22519 17C0 CAD SF3A BKX8 ADD SP3B CF2 SET F3 FOR DIGITS LOST; WD COUNT - 1
2535 :
22523 17C1 XR13 CSR HBF2 UBA UBB JSB *+4 RG NEG SET F2 IF SIGN := O0OF; JSB IF ONE WD
22525 17C2 RH SP4A IOR DATA RH XR15 IOR XR1S ICTR STORE INTO DATA: ACC DIGIT SuM
22527 17C3 ADD SP4A RG CAD RG CTF1 P4A := 0; LOOPCOUNT - L
%gggQ 17c4 REGN ADD RH JSB  *-2 Fi NEXT WORD; LOOPBACK IF NOT DONE

1 x
22532 *
22533 17¢S ADD NF2 SP3B SP28 ADD ROAD F2 READ TARGET LSW
22535 17C6 FFFO RH ANDL RH 000 RH ANDL RH RH :=
22537 17¢7 STA ADD LSR BIT8 000D ADDL RG SKIP IF CCL 'SIGN
22539 17C8 oooc ADDL RG RH XR15 IOR XR1S NZRO SIGN; SKIP 1F Acc DIGIT SUM NOT ZERO
22541 17C8 UBB ADD SPOA F2 aaac ADDL RG SAVE ACC DIGIT SUM; SIG!
22543 17CA OPA ADD RRZ SP4A CF1 ADD POPR F2 TARGET DATA; SKIP IF F2
22545 17CB SPOA ADD XR15 NZRO RG ADD SWAB RG SKIP IF ACC DIGIT SUM IS NOT ZERO. SWAB SIGN
22547 17¢C ADD CCA RH SP4A IOR CF2 SET CCE, TARGET TA
22549 17¢D ADD UBB RG IOR DATA RSB TARGET DATA & PROPER SIGN

22951 SWARN
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RECORD CS LERERERR RS E] ALU A LEEES RS RN LEREEN RS E RS ALU B LRSS R ERERE SN
NO RODR LABL RREG SREG FUNG SFNC STOR SPSK RREG SREG FUNC SENG STOR SPEC SKIP COMMENT
22553 *
22554 *
22555 .
22556 * TRAP ROUTINES ---
22557 *
22558 . 1. ER13 IF PACKED-DECINAL OVERFLOW
22559 . 2. ERI5 IF INVALID PACKED-DECIMAL DIGIT.
22560 . 3. ERL7 IF DIGIT COUNT > 28, OR NEGATIVE.
22561 .
22562 »
22563 17CE  ER13 ADD SF3A JSB  *46 UNC  SET F3; JSB
22565 17CF ERL5 0005 DSPL XORL RG ADD IS _IT FROM CVDB?
22567 1700 40D 0009 UBA SUBL NZRO ; SKIP IF FROM MPYD
22569 1701 ADD CF1 XR26 ADD RA ' RESTORE RA
22571 1702 JSB %42 CF3A RG  JSL DBER ZERO JSB DBER IF FROM CVDB: ELSE JSB *+2
22573 1703 ERL7 ADD CF3A SF1 CF3A
22575 1703 2000 STA ANDL ADD CRF USER TRAP ENABLED 7 CRF
22577 1705 JSZ  TRPO F3A UBA JSB  *+2 ZERO JSB *+2 IF USER TRAP NOT ENABLED:
22579 ELSE JSB TO TRAP ROUTIN
22580 1708 JSZ  TRPR UNC ISz TRPD NF1  TRAP TARGETS
.
22583 »
22582 1707 0800 STA IORL STA ADD SET OVERFLOW
22587 .
22588 *
22589 * 5024 --- WILL POP THE STACK BY 0, 2, OR 4 TIMES.
22590
22591 . IF CIR ( 10:2 ) := 00, DECREMENT BY O,
22592 » = 01, DECREMENT BY 2. OR
22593 * = 10, DECREMENT BY 4.
22592 *
22595 »
22596 1708 S024 0030 CIR ANDL ADD CRF CHECK CIR ( 10:2 ): CRF
22598 1709 0020 CIR ANDL UBA JSZ NEXT ZERD  CHECK CIR { 10:1 ). 0O NEXT I 0o
22600 17DA ADD UBA ADD EPP2 ZERD . POP2, SK1P IF WSIR 100
22602 1708 JSZ NEXT UNC ADD EPP2 ¥sz NEXT; POP2



PAGE 467 DECIMAL -- SCAN LEADING ZEROS 10/ 2/886 9:27 AM

RECORD c.S KRxRAKRRRRN ALY A AAKRARKRR  RRARRRRAKKARAR A[[J B RRAXKMRNANNKAR

NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT
22605 *
22606 *
§§607 ® SCAN SOURCE OPERAND FOR LEADING ZEROS
226C8 *
22609 * ON ENTRY : XRAll := SOURCE WORD ADDRESS
22610 * BKX4 = SOURCE WORD COUNT - 1
ggglé : BKXS = SOURCE MSW MASK
1
22613 17DC  SCNB XR11 ADD ROD RA ADD RH PSHR ODD READ SOURCE (MSW), SKIP IF # DIGIT IS obD
22615 170D RB CSR HBF2 uB8 INC RH F2 IF BYTE _ADDR IS ODD; ADD IF EVEN
22617 17DE ADD BKXS ADD NF2 ; SKIP IF DIGIT ADDR IS EVEN
22619 17DF UBB OPA AND SP4A CF2 0002 RH_ ADDL RH MASK MSD'S; ADD 2 IF ODD
22621 17€E0 usa ADD BKX4 ADD
22622 *
22623 "
22624 17€1 uss JSB  SCND ZERO UBA JSB SCND NZRO DO SCAN; JSB IF WD COUNT := 0, OR
22626 NON-ZERD IS DETECTED
22627 17€E2 XR1l INC XR11 ROD ADD READ NEXT ADDRESS
22629 17E3 FFFC RH  ADDL RH FFFF ADDL KXS DIGIT Ci UBE
g%ggé 17E4 R UBB OPA AND SP4A RREG BKX4 JSB *-3 BKXA UNC  MASK; DEC THE ND COUNT
22634 *
22635 17E5 SCND RH ADD NZRO FOOO SP4A ANDL ZERO ; CHECK IF 1ST DIGIT := 0O
22637 17E6 JSB SCNE UNC JSB SCNE UNC . JSB IF NO ZERO
22639 177 RH CAD RH  NZRO OF0C SP4A ANDL ZERO CHECK FOR 2ND DIGIT
22641 17E8 JSB SCNE UNC JSB  SCNE UNC
22642 17E9 RH CAD RH  NZRO OOF0C SP4A ANDL ZERO CHECK FOR 3RD DIGIT
22644 17EA JSB SCNE UNC JSB SCNE UNC
22645 17EB RH CcAaD RH ADD
22646 *
22647 *
22648 17EC SCNE ADD XRB NF2 ADD POPR NZRO XRA8 := 0O; POPR
ggggg 17D . RH ADD RC CF2 ADD RSB NEW TARGET DIGIT COUNT; RETURN
22653 *
%gggg : SCAN OPERAND-2 FOR LEADING ZEROS
22656 * ON ENTRY : XRB11L := OPERAND-2 wono ADDRESS
22657 x BKX6 := QPERAND-2 WORD COUN 1
%%ggg N BKX7 := OPERAND-2 MSN MASK
22660 17EE  SCNA RC ADD RH  ODD XR11 ADD ROAD SKIP IF OPERAND-2 DIGIT COUNT IS ODD
22662 READ OPERAND-2 MSW
22643 17EF UBA INC RH BKX7 ADD PSHR INC DIGIT COUNT BY OP-2 MSW MASK
22665 17F0 UBB ADD SF2 RD ADD EVEN S$F2; SKIP IF EVEN BYfE ADDR
22667 17F 1 UBA OPA AND SPaA 0002 RH_ ADDL RH MASK MSW DATA; ADD 2 TO DIGIT COUNT
22669 17F2 uBA ADD BKX6 ADD
i :
®
22673 17F3 UBB JSB SCND ZERO UBA JsB SCND NZRO JsB IF £ITHER DATA OR WD COUNT IS ZERO
22675 17F4 ADD XR1i1 INC XR11 ROAD READ NEXT AD RESS
22677 17FS FFFC RH ADDL RH FFFF ADDL BKX7 DIGIT COUNT NEW MSW MASK
22679 17F6 usB OPA AND SP4A RREG BKX8 JS8 *-3 BKX6 UNC MASK THE DATA DEC WD COUNT, DO NEXT WORD
22681 17F7 ADD ADD NOP to keep syslem happy
22683 17F8 ADD ADD NOP to keep system happy



PAGE 463 COBOL 1I FIRMWARE INSTRUCTION SET - ABSOLUTE/NEGATE DECIMAL
RECORD C.S. ARARARARARR ALY A RAX Kk kAAKAKMANRREA AL
N

-3

NN NN ot b o Bt o ot o bt s b

Ok KKK K B ARANRANKRRANAR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT

ARRARARR AR AR RAR AR AR R KRR AR AR RAAR KR RN R AR AR A AR AR AR AAR KRR R KKK KRR AR KRN
ABSD / NEGD

1. Get two valid TOS registers containing the relative byte
byte address to the packed decimal field and the digi

coun

2. If the digit count is less than zero or greater than 28
then perform the ILLEGAL DECIMAL OPERAND (%17) TRAP.

3. Fetch the word containing the sign nibble at the
effective address EA = (DB + (DC / 2)) / 2.

4. Bounds check the effective address if not in split stack
mode. If the bounds test fails, add 32k to check for a
DL-DB address, refetch the word, and bounds check again.

5. If the sign nibble is in the left byte, swap the left
angbiight bytes so the sign nibble will be in the right
ni e.

6. Extract the last 2 bits of the sign (right) nibble
{(C =00, D=01, F=11) of the right byte.

ABSD

7. Make the value unsigned by masking an F into the sign
nibble.

8. Set CCG.

9 If the sign bits = Ol (the sign was negative => D), then
set CCL.

NEGD

7. Remove the sign by masking a zero into the sign nibble.

8. Set CCG and mask a D into the sign nibble.

9. If the sign bits = 0Ol (the sign was D => negative), then
then set CCL and mask a C into the sign nibble.

ABSD / NEGD

10 Pop the di?it count.

11 Pop the relative base address parameter if SDEC = 1

12. Clear the overflow bit in the STATUS register.

13. If the left and rizht bytes were swapped in Step 5,
then swap them back.

i4 Rewrite the word containing the sign nibble.

15. Next instruction.

BN N R E W NN EE BN EEEEE BB BN N NN NN D SRS EEEE S EEE NN
H R OR KX E N N R R MR E RN K EE K EENE EE XN NN NEESEEEEEN NN N R

AAKKRARAKKNRARARNRAR AR RRARAR AR AAR AR R A RAR KA RN M AR AR AR R ARARRRARRAKR KA &
»

$NOWARN

10/ 2/88

9:27 AM



PAGE 464 COBOL II FIRMNARE INSTRUCTION SET - ABSOLUTE/NEGATE DECIMAL
RECORD C.S. ALU A Rk ALU

NO

ADDR
1800
1801

1802
1803

1804
1805
1806

1807
1808

1809
180A
1808
180C
180D
180E
180F
1810
1811
1812
1813
1814

AARRARRK KKK KRR

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP

RA
RB
UBA
UBA

000F
RH

ABNL FFFO
RH

000D
ABN2
RH

RH
SWARN

*
®

uss
uss
OB
DL

OPA
OPA

SP4A
uss

SP4A
ueB

SP4A

ADD
Jsz

ADD
JSB

ADD
ADD
SuB

JSB
ADD

ADD
JsB
IORL
sus
CAD
ANDL
suB
INC
IORL
ADD
ADD
Jsz
ADD

ADD
ADD

PULM

ABN2
LSR
RH

240
SPAA

SWAB SP4A
ABN1
RH

SP4A

RH

SWAB RH
TRPR

CF1
SRL2
CRRY
SF3A
ROD
CRRY

UNC
F2

F1

NZRO
CCA

NZRO
CCA

F2

NF3A
DATA

SR

FFE3
RA

RB

SP3B

000F
UBA
UBA
000D

000D

UBA
000C

SM

uss

uBA

ues
SREG

SP4A
SP1B

ADD
JSZ PUL2 SP3B

ADDL
ADD LSR

CSR
JSB  *+3

AND RH
AND RH
ADDL

INC

JSB  ABN2
ADDL

CAD

ADD

IORL RH
ADD

ADD

ADD

ADD

ADD
ADD

HBF2

CCA

cca

EPOP
EPOP
cLo

SRZ

NFSB
CRRY
UNC

F2

UNC

NZRO

EVEN

NEXT

ARERKANRRRRRARNKARARNAK END OF ICF/55 MICROPROGRAM * % AR A% A% aWAXAKARRK AR

10/ 2/88 9:27 AM
COMMENT

ALID TOS REGISTERS CONTAINING

RBA OF PACKED DECIMAL FIELD AND DIGIT COUNT

MAXIMUM NUMBER OF DECIMAL DIGITS IS 28

TRAP IF LENGTH < O OR LENGTH > 31

DCc/2

{RBA + (DC/Z&)/Z

F2:=SIGN NIBBLE IN LEFT OR RIGHT BYTE

FETCH WORD CONTAINING SIGN NIBBLE

SKIP BOUNDS TEST IF SPLIT STACK MODE ({CSTX)

BOUNDS TEST DL <= EA (2324)
(2324)
(CSTX)

Fé DETERMINES ABSD OR NEGD

BOUNDS TEST EA <= S
JUMP TO SELF; JUMP TOBB?gNDS CHECK

BYTE
MASK SIGN BITS IN RIGHT BYTE
ABSD/NEGD
MASK SIGN BITS IN LEFT BYTE
ABSD - CHANGE SIGN NIBBLE TO F
SIGN NIBBLE FOR A NEGATIVE NUMBER
TEST FOR SIGN NIBBLE = D => NEGATIVE
SET CCG DEFAULT
SET CCL
SKIP NEGD OPTION
NEGD - CHANGE SIGN NIBBLE TO 0O
SIGN NIBBLE FOR A NEGATIVE NUMBER
TEST FOR SIGN NIBBLE = D => NEGATIVE
SET CCL DEF
SET CCG
DETERMINE WHICH SIGN TO REPLACE PREVIOUS
MASK NEGATIVE SIGN IF PREVIQUSLY POSITIVE
MASK POSITIVE SIGN IF PREVIQUSLY NEGATIVE
SIGN NIBBLE BELONG IN LEFT OR RIGHT BYTE?
POP DIGIT COUNT; SDEC O OR 17
SIGN NIBBLE SHOULD BE IN LEFT BYTE
P RBA IF SDEC 0
ILLEGAL DECIMAL OPERAND LENGTH TRAP (%17)
CLEAR OVER LOW IN STATUS REGISTER
REWRITE WORD CONTAINING SIGN NIBBLE
NEXT INSTRUCTIDN

NOP's to prevent WCS Parity errors from
crashing system during instruction pre-fet
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SYMBOL CSADDR
ABCS 005D
ABDS 00sC
ABN1 180E
ABN2 1812
ABRT oDpcé
ABSO 1153
ABSL 1156
ABS2 11SE
ABSD 1800
ABSN 113A
ABT1 0DC9
ABTH ooca
AD 0939
AD14 1494
AD17 1495
ADAX 03EB
ADBX 03F1
ADDD 1583
ADDE 159F
ADDM 1582
ADJ1L OF 1A
ADJS OF14
ADS1 1378
ADSB 066F
ADSC 0578
ADSD 0SAE
ADSE 057A
ADSI 0658

0150
0S7A
180A
1803
ODAF
1143
114D
1138
101E
1008
obB9
014F
0945
142A
1417

1408
15AA

0F 16
08D3
1378

0577
05A6
0571

0578

1800

113C

0960
142D
1417

1409
1580

083C

0520

05AE

114F

1430

140A

OF19

ICF/55 MICRO-~-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

114F

1438

OF1C

1158

1445

10A2

1158

1100

1163

1204

1257

10/ 2/86

9:283 AM
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SYMBOL CSADDR

ADSS
ADXA
ADXB
AE
AE13
AEBC
AIXL
AIXF
AIXR
ALG1
ALG2
ALGN
AMD

1375
03EC
03F2
093A
1577
11AS5
05SA
0559
0557
1198
11A1
1162
0744
0745
0749
0750
0748
074D
074E
0743
03FB
066E
0876
Q746
087A
0668
043C
043E

09386
15A0
113E
0557
0551
0555
1184
1165
1007

074C

0752

0755

0439
0438

0937

113E

1188
1165

043E

116D

118D
1167

ICF/55 MICRO-ASSEM
SYMBOL TABLE CROSS RE

116D

1167

117A

1168

117A

1168

1170

119E

BLER
FERENCE

117D

10/ 2/886

9:28 AM
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SYMBOL CSADDR

BAF2
BAF3
BAF4
BARO
BAR1
BAR2
BAR3
BAR4
BBFO
BBF1
BBFC
BBRO
BBR1
BBRC
BCC

BCC1
BCCI
BCIL
BCI2
BCY

BCY1
BCYI
BD1

B8D2

BD3

8033
803S
BD4

043F
0441
0443
0449
044B
044cC
044E
0450
041C
0422
0413
0430
0436
0427
05F0
0SF1
0SF3
05BF
05C2
0589
0SBA
05BE
15D4
15€5
15ED
15BA
15DF
149B

043C
0419
0414
0446
04438
0449
0420
0428
0421
0420
0411
0435
0434
0425

O5E8

05CE
05CC

05CD

15CD
15CE
15CE
15DD
14AF
148C

0422
0418
044B

0438
042C

OSEF

14Cs
1500

ICF/S5 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

041C O041E 043C 043F

0430 0432 0449 044C

0SFC

14E0

14F6

15EC

15F7

10/ 2/86

9:28 AM
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GE 468
YMBOL CSADDR

BDS

BDB

BD6BR
BD7

BDCC
BDEN
BDER
BDTR
BIDE
BKPT
BNC1
BNCI
BNCY
BNDL
BNDV
BNIL
BNOI
BNOV
BOV

BOVI
BRE

BREI

BRID

BRIS
BRO
BROI
BRS
BSFO

1480
14C6
1406
14E1
00D7
15DC
16D9
14F2
oc39
0603
05Cs
05C9
0sca
0B48
0057
05CA
0500
05CF
0sCD
05CE
05DA
05DE
05F9
05F 8
0501
0505
12¢D
0414

-

<

14DS
14F %
14BF
1503
07Ccé
15E1
1494
14DF
0czo
03286
05CF

1274
0417

1501
1502

15€E3
149%

00E7
060C

ICF /55 MICRO-ASSEHEE% 10/ 2/86 9:28 AM

R
SYMBOL TABLE CROSS RE ENCE

15€4
158A 1588

ggig 010F Ol16F OICA 037B 03C2 OQ4SE O049F 04CA 04CB 04CC 04CD O4DE O4EF 04FO0 05D9



PAGE 469
SYMBOL
8SF2
B8SF3
BSRO
BSR2
BSR3
8TOD
BTST
BYR1
BYRS
CAB
CABT
CAD1
CAD2
CAD3
CAD4
CADS
CADS
CAD7
CADS8
CAD9
CADA
CADB
CADC
CAF1
CAF2
CARL
CAR2
CBAF

CSADDR

0418
0419
0428
042C
042D
14F7
13F1
0AAD
0AAS
13D6
108F
1421
1431
1432
1433
1435
1439
1441
144D
1450
1442
1445
1446
0468
046E
047A
047D
046A

0434

0428
0428

14A2

OAAB
O0A6D

1088
141F

1428
142¢
143E
1434
1427
143C
144D
1435
1438
1431
0470
046A
047F
0479
0462

14A7

0A8B

1088

1440
1441
1429
1448

144A

1442

14AA

142F

144C

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

14BA

14D4

14F0

15D5

15E8

1SEB

15F2

15F5

10/ 2/86

9:28 AM



PAGE

CBAR
CBE

CBE1L
CBFD
CBSF
CBSR
ccL

CCPA
CCPI
CCPP
CCPR
CcCPw
CEBC
CGE2
CGET
CHLO
CHR

CHR1
CHRA
CHRC
CHRS
CHRX
CHRZ
CINR
CINT
CIRD
CKAl
CKAB

70
SVMBOL CSADDR

0479
Q7F3
O7F4
02EB
0463
0472
0270
08F9
08F7
0803
08E6
08ED
1283
0ASS
0A98
00D0
094A
094D
098A
O9AF
09Cs
Gacs
OABt
02A2
0298
06E4
160D
14SE

0471
07089
07CA

0297
08D6
08F0
oDboc

08ES
1208
0A2F
0A95
0083
082A
094B
0941
0839E
095F
0860
09c7?
02A2
0248
06D9
1607
141E

07DC

08DD

1208

082D

0842

08C?

09BA

0261

1608
146C

07DF

1208

0937

084D

09FA
0ABC

1609

ICF/55 MICRO-ASSEMBLE

SYMBOL TABLE CROSS REFERENCE

07E8

1208

0041

160B

125F

0848

125F 1262

09E2 0ASD

1262

127F

127F

12E0

12E0

12E7

10/ 2/86

12E7

9:28 AM



PAGE 471
SYMBOL CSADDR

CKB

CKBA
CKCD
CKCH
CKLN
CKPB
CKSM
CLCT
CLDO
Ccwp1
CLDD
CLDE
CLDR
CLDT
CLER
CLFF
CLFN
CLIF
CLKI
CLKX
cLLP
CLP

CLso
CLSS
CM10
CM1}
CM12
CM13

1780
1777
1458
OF OE
1774
01FA
0204
02FD
0243
0247
02AF
0002
0264
01DE
0984
0980
0278
0986
0Doo
0D03
0272
0275
122¢C
1220
10C4
10CB
10CD
10CE

1602
1502
1418
0ACY
1501
0235
0002
0504
0209

OF 0D
02AE

0809
0A4A

0989
053D

0274
0273
1214
1213
10C2
10B8
10AE
1005

1518
148A

1517

0791

0A51

09F3

09AD

10c7

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

1585 1SBE

1584 1701

09F4 O9F7

1702

09F8

09F 8

10/ 2/88

9:28 AM



PAGE 47
SYMBOL
CM14
CML5
CM16
CcML7
CM18
CM19
CM20
cM21
CM22
CM26
CM30
CMBO
CMB1L
CMBD
CMBE
CMBI1
CMBN
CMBP
CMBR
CMD
CMDO
CMD1L
CMD2
CMDM
CMID
CMIP
CMIS
CMNI

2
CSADDR

10CF
1006
10€4
10ED
10F3
10F7
10FA
10F8
10D4
10E6
10FD
04838
0460
045C
0480
0485
0482
0453
0471
0961
0963
0965
07786
0775
077C
0785
0778
0668

10C¢C
1084
10Cs
10C1
10AS
10A8
1085
10A4
1o0cc
10cBe
10AA
0453
0458

0466
0466
0465

0461
090D
0ges8
0967
077F

1003

1001

10A8

10C6

10Co

10CD

045C

0469

046D
0468

ICF /55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

10FD

10AC 10AC 10D8 10D8 L1ODF 10DF 1O0E8 10E8 1OEF 1OEF
1002
10C6 10D2

046D 0470 0475 0478 047C 047F
0475 047C
046C O48F 0474 0477 047B 047E

10/ 2/86

9:28 AM
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SYMBOL CSADDR

CMpP
CcMPL
CMPD
CMPE
CMPL
CMPM
CMPS
CMPT
CMS
CMS0
CMS1
CMS2
CMS3
CMS4
CMSS
CMS6
CMS7
CMS8
CMSg
CNTO
CNT1
CNXT
€0B2
COBL
COBRT
CONi
CONX
court

067C
0781
1581
1585
OBEB
0780
10AL
10A0
0774
10A9
10AA
10AF
1080
1089
1088
10BE
10co
10Ccs8
10C3
oDBA
obB8
1064
1015
1000
1007
1078
obBo
124F

0787
159D

OBEE

100C
1016

10F6
10AS
10BA
1088
10B6
10B7
1088
10B5
10C2
10C9
[ 1:10]
0DBé6
1056

106A
ODA7
1205

15A9

108C

10c7

10CA
obB4
opB8

106D
0DAB
1206

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

108D

1003

10FE

106E
0DAC
1222 1225 1228 1233 1236 1244 1249 124A

124D

10/ 2/886

8:28 AM



PAGE

474
SYMBOL CSADDR

covp
CPAB
CPCS
CPEX
CPRB
CPRI
CPTO
CPX1
CPX2
CRC1
CRC2
CRC4
CRCC
CRCD
CRCI
CRCJ
CRCS
CRTL
CRT2
CRTW
CRUW
CSEG
CSF1
CSF2
CcSL

CSN2
CSNC
CSR

123F
0ocs
00cs8
0946
05E3
05E9
ooc7
09AE
0971
09EE
09EF
08F9
09E7
091l
09E3
0910
0AFO
024C
0262
0254
0258
1067
0464
0467
0886
008D
0095
088A

1228
027E
028E
0918

0274
0971
096E
09EE
08EA
09ES
081l
096F
0910
093E
0A81
02AA
0257
0254
0258
1055
0469
0463

oogs
0086

0951

ozcc
0SAE
096E

08F6

02AA
0257

1055

0D42

08AE

1062

ICF/55 MICRO-ASSEMB
SYMBOL TABLE CROSS RE

08ce

1062

OACOA 0AC6

F

OFOE

L
E

E
R

R
ENCE

10/ 2/86

9:28 AM
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SYMBO
CSR1
CSR2
CSRQ
CSTH
CSTV
CTAB
cTLY
CTRP
CTSO
cTss
CUNS
CVAD
cved
CVDA
cvoB
CVND
cvzo
cycL
003G
D03t
D03s
DO71
D0O7G
Do7L
Do7s
D100
DA}
DA1S

75
L

CSADDR

0473
0476
0AC7
00CE
0044
0DoSs
00C6
124
1234
1223
124A
14186
1588
1466
1600
1203
1SE4
0cES
04F3
04F6
04F 1
0580
0581
0586
0SAF
14FA
1ATA
1496

0478
0472
0279
0046
010E

0148
1230
1219
1213
1217
1401
1403
1402
1404
1019
15CC
oD1i4
0400
04F2
0481
0599

0580
054D
149D
1476
147C

OAFE

O011E

107D
1230

101A

0408

0484
05AD

0558
14A0
1480

0121

1238

1018

0442

0488

0561
14A5
1482

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

0125

1238

101¢C

0444

04C2

0568
1482

0126

044F

04Ca

0594
1485

012c

0451

O4ED

0SAA
1488

0148

040D

04EE

14cs

0161

04F1

l14ccC

0181

0542

14CF

0183

0546

14D2

0183

057F

14E1

1069

0583

14ES

1071

14E8

10/ 2/86
1075 1077
14E8  14EE

9:28 AM

107¢C

15€6

107E

15EF

1084
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SYMBOL CSADDR

DA17
DA2
DA3
DA4
DAS
DAB
DA7
DABL
DABC
DABI
DABZ
DADS
DASL
DASR
P33
082
DB2B
OB4
DB4B
DB6
D88
DBBC
DBCC
DBER
DBNE
DBNZ
DBZR
DCER

1497
147¢C
1480
1483
1488
1480
148F
03C8
03C8
03C9
03C4
0B7F
088E
0893
161C
1625
1635
1640
1656
1675
16B3
0489
0493
1605
1687
134D
16BF
0ASD

1466
1478

1470
1488
1485
148D
038C
03C2

1617
1619
1655
181A
1638
1618
1618
040A
0408
1605
16AF
1318
1604
0933

1486

ICF /55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

1489 1488

03C4 03CA

045F
0455
1702

086A

045E

0A10 O0A86 O0A87

OASF

OAA3 0AA6 OAAF O0ABS

10/ 2/88

9:28 AM
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SYMBOL

DOCH

pcJP
DCMD
DCMP
DCNB
ocru
DCSL
DCSR
DCcuo
bcul
Dcu2
DCu3
DCu4
DCUB
ocur
pcus
bcug
oDD

ODE

DDEL
bD1IV
bbup
DEA

DEC

DECA
DECB
DECT
DECX

CSADDR

0A92
0ABO
07C4
0695
DAQE
0AAL
08A2
08A7
07CA
07D4
0706
07DA
070D
07E0
07E9
07€C
07F1
166A
0sco
08BA
06AA
1303
071A
140C
0688
068D
1400
0689

0ASE
0A7A
0325

0AS4
0A53

o7¢B
g7¢c
a7cD
07CE
07CF
07D1
07D2
07D3
1648
oD10

0698

o708

0A7D
OABE
0600

0ASA
0AS9

07D0

1680

0Ag6

0A74

168C

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

0A79

1693

0A8D

10/ 2/86

9:28 AM
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SYMBOL
DEL
DELB
DFLC
DFLT
DFLZ
DIE
D1IM2
DIMS
DISP
DIV
DIVI
DIVL
DLSL
DLSR
DMA
DMAB
DMAM
DMCK
OMD
DMD1
DMDV
DMID
OMIS
DMNX
DMON
DMP1
DMPE
DMPX

8
CSADDR

08BB
osBg
1346
0800
0808
07C1
0082
0084
135F
0677
0661
0687
og9s
088D
0ALlL
0833
0A28
0828
0738
073C
0699
073F
073E
06A7
0A01
0267
6004
GOF8

03EB

1318

0801

0089
0091
1357

06C8

0AB2
OA44
0938
0929

n742
0F21

06A9
09FF
0264
0CODA
0605

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

O3EE 03F9 O3FA O0O3FB O066F

0855

0310
0174 136C 1395

0A82
OA48 OA4C OA4E

0Al7 DAl9 0A23 O0ASS
02D3 02FD 0301

oco9

10/ 2/86

9:28 AM
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SYMBOL CSADDR

OMPY
DMR §
DMR2
DMRR
DMS

OMSO
DMUL
DNEG
DNVL
DONE
DPF

DPF1
DPFS
DPPX
Dscp
DSFT
DSIX
DSJB
DSR

DSRJ
DSTV
DTOB
DTS1
DTST
DUMP
burp

bvL1
DvL2

16C2
0A31
0A39
0A28
073A
06AS
069C
0693
09CF
OBEF
0649
08650
0653
1354
02AB
08AC
059A
098D
0973
0988
0047
1660
00F5
13F0
0214
1300
0691
068C

«

<

1400
0A28
0A34
0A30

06A8

0900
OBEC

0654
064E

0283
0892
0595
0970
098C
0905
056F
1622
0686

OFOD

0688
067A

0A30Q

06A9

0897
0597

0570
1635
13FQ

089C

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

08A1

08A6 08AB

0575 0576 0588 O0S8E 0S5A4 O0S5AS

1639

1644

1646

164E

1679

1678

1634

1686

1694

169C

16A0

10/ 2/86

9:28 AM



PAGE 480
SYMBOL
DXB1
DXBC
DXBI
DxBZ
DXCH
DXIL
DYo3
DY25
DY28
DZRO
EADD
EBND
ECM
ECMP
EDI2
EDI3
EDI4
EDIS
EDI6
EDIT
EDIV
EDLP
EDTL ~
EDT2
EDVL
EDVZ
EEL3
EFC3

CSADDR

03D2
0304
Q0305
0300
14CE
0307
OE6F
OE71
0E73
03F6
OBAF
0B3C
020A
OBEB
1266
131B
1267
130F
138A
1258
0B786
0BSD
1270
1315
0B92
0BAS
1558
0B4E

03cc
0300

03CF
QE35
OE36
OE4D

OBSE
0B76
1513
0BBS

0308

OE37

0835
0227

1294
133C

12F7

0B36
0248

1352

JCF/55 MICRO-ASSEMBLER 10/ 2/88 9:28 AM
SYMBOL TABLE CROSS REFERENCE

0837
07C1

12A7
1345

wN
re
>N

12C0
134C

{%gg 1204 1207 12E4 12E9 12EF 12F1 12FA 1312 132F 1330 1331



PAGE 481

SYMBOL

EFCH
EFOV
EMPY
ENDF
ENDP
ENEG
ENP1
ENPF
ENRM
ER13
ER1S
ER17
ERON
ERXT
Esus
ETBL
ETO2
ETO3
ETRP
EVAN
EXAM
EXF

EXFP
EXFS
EXI6
EXI7
EXI8
EXI9

CSADOR

0BF1
0BD6&
0BS54
1320
1057
08DB
0C93
0C92
0BC7
17CE
17CF
1703
0D80
0092
0BAE
0B34
00DB
OO0DF
1325
OBFA
0834
063F
0B2F
0646
0178
10185
0186
0170

OBES
0BD4

1315
100E
0B38
0c9o
oD13
0B7S
1558
1780
1774
oD1D
OD1E
0B4D

04A7
0317
1290
088C
092A

0642
016E
0178
0184
0191

0BED
0BDS

0BA4
1577
1784
1774

04D1
0400
1288
0BBD
092F

016F
017D

O1AF

18E0

O4E2
04038
1336
0BBD

01AD

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

1708 173B

0453 045C O0S3E
1336

01AE

057¢C

140E

10/ 2/86

9:28 AM



PA

EXIT
EXM1
EXSU
EXT

EXUV
EZRO
FADD
FADJ
FCHO
FCHL
FCH2
FCH4
FCHA
FCHB
FCHL
FCHR
FCMO
FCMP
FCRT
FDIV
FDS1
FDSX
FDZR
FILL
FINI
FIUL
FIXR
FIXT

GE 482
SYMBOL CSADDR

0163
0938
0176
opca
0833
OBF7
os1c
0824
0950
084F
1746
094E
17A3
17A0
0A7B
OA7A
0819
0817
0A7C
0845
0592
0599
0851
11D4
0BES
098A
0857
0861

0942
0166
ODBE
0820
0854
083A
0835
093D
0800
1745
0967
1589
1507
OA3E
0A73
0818

0A79

0579
0596
0846
1183
0BDE
09E4

0BS4

093F
17A2
OA3E

151C

OA3F
0A74

0598

118C

0876

094E

OA7B

158A

0A44
CA7S

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

0BAS

0959

1610
0A45
0A78

0BBO

09SF

1712
0A46

0BCS6

0992

171D
0A47

09D7 O09FB O9FE

0AS2 OA7C OAF1

OAFA

10/ 2/886

9:28 AM
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SYMBOL

FLSH
FLT

FLT1
FLTN
FLTZ
FMPY
FNEG
Fov

Fovz
FSSR
FSuB
FTST
FUNZ
FXSL
GDRT
GOXD
GRP7
GSMC
GTPL
GTPR
GTPX
HALT
HIOP
HLTP
HMIT
IABC
IABI
1ABZ

CSADDR

07AS
0s8ocC
0810
0815
0816
0838
0854
0832
0871
04A0
083A
086€C
G374
0869
0916
ODDE
OF 1E
043D
OCE6
OCE4
OCE9
031C
0Cc28
09A1
0S5FD
038D
03BE
03BB

0D0A

0815
080E
080D

0869
049D

0560
0858
085A
00B5
0DD3

048F
OCES8
0C99
0OCES

o0c22
0949
0022
o3se

0868
0861
0863

0490

0oces

0949

03BF

ICF/SS5 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

0499 049A

O0CA4 0CAB 0CBS

094D 09BC

ocB7

10/ 2/86

9:28 AM



PAGE 48
SYMBOL
IAIL

Ic
ICcI
ice
Ics
ICSH
DY
mvYs
IFC
IFC1
IFCC
M
MDY
IMD2
IMID
IMIS
IMs
IMSM
INSD
INCA
INCB
INCX
INIA
INIR
INIT
INL2
INT1
INT8

4
CSADDR

03C0
1289
12C3
12EA
0036
oac3
0972
097F
098D
08C1
0985
0730
0731
0733
0736
0735
0073
072F
00AC
06BA
06BC
0688
0cse
0Ce3
0Ccs0
0995
0901
002B

03CA
1272
1273
1276
0CA6
014F
0908
0975
098S
09C1
0982

0739
073D

0025

00A8

acs?
0Cc63
oc1D
0934
09BC

1273
1274

027F

0AB6

0SFB

0796

0ABA

0040 00SC O0OSE

ICF /55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

0060 0063 O7EB O7F0 O7F2

10/ 2/88

9:28 AM



PA

INT9
INTH
INVM
I10A1
10A2
I0A3
I0AF
108BS
IOEE
IOER
IOLT
IOMS

I0R

10w

IR
IR1
IRD
IRDN
IRH
IRO
IRX
1s
ISR1
ISTR

GE 485
SYMBOL

CSADDR

009E
0893
oocc
07B4
0787
0788
0781
0coo
ooD4
00F 1
ocop
0820

09CB

09CA

0010
0032
0012
001F
0021
0064
00AE
12F0
ocsc
0cs9

0054
0901
0828
0789
07B7
07BS
07AE

0078

ob12

0090

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

06E3

07A4

oDap

1350

1361

0528

0554

055C

0563

10/ 2/86

059C

08CA
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08DA

08F8

oc1sg



PAGE 486

8
SYMBOL

ITAB
Ixec
IXBI
1 9.4:74
IXIT
IXT1
IXT2
IXT3
IXT4
IXT7
IXT8
IXT9
Jocu
L
L2PF
LAD
LADS
LAIS
LAID
LAIP
LAIS
LAP
LAPL
LAPS
LAQ
LAS
LB32
LBD

CSADDR

0900
03¢CD
03CE
03cs
0192
0197
0196
0160
0iB2
019F
01A2
01BA
O7FF
OE4D
Q0303
037D
06CO
01F1
0380
01ED
Q37F
O1EA
OlEC
01F3
037A
0379
0368
0361

03CcB

0185

0196
00A8
o181
01BE
oiBs
07FB
OE47
079C

O1EE

01F0

01EB

035D

ICF /55 MICRO-ASSEM
SYMBOL TABLE CROSS RE

03CE

01BS

01B7 0188
01986

0784 08DS5 OF07

035D 0364

BLER
FERE

NCE

10/ 2/86

9:28 AM
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SYMBOL

LBD1
LBDL
LBDR
LBI1
LBID
LBIS
LBL1
LBPH
Leg
LBS
Lc2
LCK1
LCMP
LD
LD2
LDD
LboD1
LDDW
LDEL
LDEA
LDID
LDIS
LDIV
LDNE
LDP
LDP1
LDPH
LDS

CSADDR

0365
0366
0367
0373
036C
0368
ODAS
03E2
0358
035A
0287
02DA
06BE
0288
0285
0349
034A
1030
0721
0718
0352
0351
06C8
028D
0356
0357
03DE
0348

0363

0371

ODAL
0358

0285

02DF

0288
0279

0355

101D

O71E

0288

0349

0361

0352

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

10/ 2/886
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88
SYMBOL CSADDR

LDV1
Lbv2
LDW

LOW1
LDW2
LDWC
LDXA
LDXB
LEN

LI32
Les3
LLBL
LLNI
LLS)
LLS2
LLS3
LLSH
LMPY
LOAD
LooP
LPSH
LSEA
LSL

LSR

LSSD
LST

LST0
LSTS

06CB
06CE
1020
1046
1049
1043
OJEF
0JED
1798
0376
0159
0151
0655
13F8
13FD
13FE
13F2
06C3
0200
09CE
03DB
070D
087E
0882
070A
0CcCD
ocDs
0ocD4

06CE
06CH
101D
1023
1033
1025

1506
0372
0156

13FC
13FA
13FB

0003
09CF
0329

ocop3
ocDt

ICF /55 MICRO-ASSEMB

SYMBOL TABLE CROSS R

1025 1035 103%

151B 1588 15C8
0372

032E 038C 0380

1807

MBLER
EFERENCE

10/ 2/86

9:28 AM
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S

GE 489
YMBOL CSADDR

LSTA
LSTL
LSTX
LTCE
LTCK
LTOP
LUPL
LuP2
Lue3
LwD
LwD1
LWID
LWIP
WIS
LwP
LWPi
LwP2
LWs
LXD
LXD1
LXID
LXIP
LXIS
LXNI
LXP
LXPL
LXS
MA

0986
0Cc72
0C6A
00D6
02D8
0302
QE3F
0EBO
OE6B
0329
032A
032E
0335
032D
0332
0333
0334
0328
0339
033A
033E
0345
033D
0657
0342
0343
0338
1291

09E6
0C6C

02E0

0246

OEAC

0ES58

0E61

0331

0337
oco7?

0341

0347

1270

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

0C1A 0C3D o0cC43

10/ 2/86

9:28 AM



PAGE 490
SYMBOL CSADDR

MABF
MABR
MABS
MAF

MAOE
MAP1
MAP2
MAR

MASK

MBAF
MBAR
MBBF
MBBR
MBLA
MBLR
MBSF
MBSR
MBWA
MBWI
MBWS
MBWX
MC
MCM1
MCM2
MCMD
MDO3
MDS

0s58
0562
0548
0S4F
04CS
02E3
02€7
0553
178E
0558
0439
0446
041A
042t
0538
0545
040F
0423
0486
04cs
04AaC
04CO
128A
08CD
08CF
08c4
0538
0568

0550
0554
053C

0486
02€8
02E4
0S4E
1504
0552

0438
0413
0427

0540

040E
04a8
04AE

OQES
1270
0scB
08CC
0D09
0505

0594

151A
0556

0488

0480

08CD

0S0F

ICF/55 MICRO-ASSE
SYMBOL TABLE CROSS R

05AA

1587 15C0

04B4 04BA

051C 0526

1704

O4BE

0530

MB
EF

Ll
E

ER
RENCE

10/ 2/886

9:28 AM



PA

MDSR
MDWO
MFDS
MFSU
MLBR
MLBS
MLOG
MMAP
MMD 1
MMDN

GE 491
SYMBOL CSADDR

0587
1332
0588
0586
0582
0569
0788
02E1
0763
OEA3
0762
0766
0771
0765
076A
0768
076C
0EQ99
0EAS
129€
1283
1757
0761
0670
0674
1700
0659
0681

<~

0593
1317

057D

oboB

0769
0EBY

0773
0764
0E£8S
0E77
1271
12A1
1749

076F
1408

0E7B OQE7C
1272
1748 174D

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

174F

10/ 2/886

8:28 AM



PAGE

492
SYMBOL CSADDR

MPYM
MPYR
MPYS
MPYX
MRTO
MSK

MSKB
MSTA
MSTO
MSwWP
MTAL
MTBA
MTBX
MTCP
MTDS
MTSW
MTX1
MVB1
MVBA
MVEBD
MVBL
MvBP

MVBS®

MVBW
MVLB

1746
1727
1581
1768
0003
OEG6
1794
OE77
oocs
1761
0619
060E
0621
02CB
059F
059D
0626
o408
0437
0408
053E
0400
040E
04A1
057C
0515
0517
0488

172A

1533
1727
09D0
OEG7
1603
0D22
09CE
170
060C

04FA

0623
0407
040D

056A

04BF

172¢C

1534
1728
0825

0B23
171C

172€

1545
1729

ICF/SS MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

1730

1561

1570

10/ 2/88

9:28 AM



"Wholl? cstoo b RIS R e tor 2720 5:29
MWAC 04BC <~ 04C5
MWBF 0520 <- 0518 0542 O0S7F
MWBR 052A <- 0527 0546 0583
MWD 0S0OF
MWE3 0531 «- 050B 050C 0511 0513 0515 05186
MWF 0518

MWF L 0519 «<- 0S0E

MWIX 051D <~ 0519 0528 0543 0547 0580 0584 O05AB
MWOL 00E6 <- O4AF 04B3 04B9 04BD
MWP 0505

MwR 0527 <- 0517

MWR 1 0528 <- O0S50E

MWSE 04B1 <~ O04AC

MWSO O4AE <- 04BS

MWX 051B «<- O051A 0529 0544 0548 0581 0585
MY29 16DE <~ 1731

MYST 1738 <«- 1735 1745

MZRO 1730 <~ 17iE

NBAF 1218 «<«- 1220 1226 122C 1237
NBAS 1218 <~ 1228 1231 123C

NCHL 00CF <«- OOAF 0Cl1B 0CAaS

NCON 00D2 <- 02A7

NCYC OCEF <- 0D1S

NEG 0678

NEGB 16CD <¢- 15CF 1SED

NEGD 1801 <~ 101F

NEGL OBDE <- O0BE2

NEWC 07C3 «<- 0O7AC



PAGE 494
SYMBOL CSADDR

NEXO
NEX1
NEXS
NEXT

NMSK
NOP
NORM
NOSX
NOT
NRM
NRNB
NRUN
NSDV
NSL1
NSLD
NSPG
NSRC
NSYC
NTRG
OBSO
OBSR
oLpL
OoLDC
OR
ORI

oca3
0D4g
ac37
0007

OEBA
0aos
0828
0oDY
03FC
0061
09438
0940
Q4Fg
1506
1511
1283
1306
QocD
130A
OAEC
0ADD
O7AE
07AD
03F9
066C

0307
0940
0935
0263
1512
1505
1267
128E
0290
128F
0ADB
OAEF
0780

1513

1288
1295

1298

1515

1292
12A2

12AS

ICF /55 MICRO-ASSEM
SYMBOL TABLE CROSS RE

oc4B
08C3

129F
12A8

12AB

0C4F
08D2

12BA
1283

12B0

0CsB
O8E4

12BC
1332

1286

OCSE
08EC

12C4

12c1

BLE
FER

mx

12¢7

12cs

12CE

12EE

1206

12FS

12F3

12FD

12F8

132E

10/ 2/88

1330 133F

133A

1346

9:28

1347

AM

134B

134D



PAGE 4

9%
SYMBOL CSADDR

OVFL
OVPN
PARC
PAUL
PAUS
PCAL
PCLO
PCL1
PCL3
PCL6
PCL7
PCL3
PCLP
PCLX
PCN

PCSO
PFW

PFWO
PFWM
PHDB
PLDA
PLSA
PON

PONE
PSDB
PSEB
PSEH
PSH1

13AA
11DE
104D
0912
0310
0100
0113
0101
0117
0126
o12Cc
0147
0128
012A
01BF
0111
005A
0798
0026
13C5
0701
0700
0791
0001
1359
135A
ooca
13BE

138C
1190
100D
0AD6

0101
01F9
0035
011F
012Aa
0132
011A
011cC
0193
010A
0028
00sB
0073
1388

0001

135A
1383

1194

0AD7

00C0

0133

0125

OSFF

13B4

1242

OADF

010F

0188
0129

1386

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

1247

OAEB

0234

0139

1387

1339

OF13

1388

1389

138C

10/ 2/886

9:28 AM



PAGE 496
SYMBOL
PSHA
PSHF
PSHL
PSHM

PSHR
PSM2
PSTA
PSTK
PSTO
PTOS
PUL2
PULM

QAS1
QAS2
QASL
QASR
RBKD
RBYA
RBYB
RCCR
RCLK
RCMD
RDBE
RDCU
RDEL

CSADDR

00E3
13CA
0O03F
0018

1382
001B
o706
0107
13C2
0105
ocoB
0008

osseo
0887
08AD
0884
1380
0A6C
0AG6
0D44
03E7
0oca2
0A786
O7F7
DA73

139A
0ABA
0A63
0DoS

occos
OA70
oD1l
0A70

1398

I1CF /55 MICRO-ASSEMB
SYMBOL TABLE CROSS REF

07AS

0049

004A

01C8
0589

1303

01EB
0588

OlEE
059F

ER
RENCE

10/ 2/88

9:28 AM

F5 030E 0332 0335 037A 037D O3E7 O3EF O03F4 03F6
Q70E 080C 08C6 OCOE 0C6D 0CD6

01
05A0 05A2 0655 0701

0548
0D44



PAGE 497

SYMBOL

RDEN
RDT

RDT1
RDT3
RDTA
RDTB
READ
REMO
RESQ
RESX
RESZ
RIOA
RMIT
RMSK
RMwW

RREL
RREC
RRG

RSDL
RSRT
RSW

RTCL
RWIO
RWIX
S024
$B32
SBCK
sab

CSADDR

0A70
0A49
0A4D
0AS53
0A52
0A4B
0ASE
11EF
13AC
13AD
13AE
0cac
0324
0316
095A
0A00
09FF
0958
13AF
0082
0F00
0AS6
0cas
0C4A
1708
03AA
04EF
03AL

0A4B
0A39
0A49
0AS50
0AS7
0AS7
0903
122F
13A7
13A4
13A0
ocas
0024
DO3ES8
090A
0A62
DAlB
0908
139D
00F4
13F3
09BA
0C3E
ocas
1536
039¢C
0407

0A4C

0907
123A
13A8

0CA4E

0947

0602

0ca

1549
039¢
04E7

0A4D

08AS5

08EOQ

15AL
03AS5

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

07D5 O7ES

1582

1584

07F2 O7F6

15B7

173C

1775

1776

10/ 2/86

9:28 AM



PAGE 498
SYMBOL CSADDR

sBDL
SBDR
SBF

SBFD
SBIl
SBID
SBIS
SBL

SBQ

SBS

SCAL
SCAN
SCLK
SCLR
SCNO
SCN1
SCNA
SCNB
SCND
SCNE
SCNX

SCNZ

Scu
scuo
sCul
scu2
scu3
SCw

03A8
03A6
08BC
02F9
03B4
03AD
03AC
08BE
0399
0398
04ic3
0629
O3ES
oD46
062C
0631
17EE
17DC
17ES
17€EC
062D
01C6
04DF
04E7
04EA
04ED
O4EE
04CE

<~

<-

03AB
03A4
0DOE

0382

ODOF

0D06
0628
0628
1708
1511
17€1
17E6

o1ca
0587
O4EC
04E6
04ES8
04E8
0S9E

1707
17€1
17E8

04EB
04€EB

17F3
17E8

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

17F3
17E8

17€A

17€A

10/ 2/88

9:28 AM



PAGE 499

SYMBOL

SCwo
SCW1
SCW2
SCX0
sD13
sb23
sD24
SDD

SDD1
SDEL
SDEA
SDID
SDIS
SOS

SED

SEDL
SED2
SETC
SETQ
SETR
SETX
SETZ
SFC

SFLC
SHI10
SHLY
S$132
SINC

CSADDR

0406
04D9
0408
0632
1491
168D
1453
038E
038F
0728
0725
0394
0393
038D
1368
1368
136C
1348
13A6
137€
13A4
139D
133D
133F
0C1A
ooD8
0388
0D4A

04DA
04D5
04D7
062D
1466
1624
1418

0397
0728
071A

1368
1369
1319
138A

04DA

149A
163F
1418

1658
158C

0C06

00C3
00D5

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

165F 16AE 16B2 1608
158D 1S5DE  16DD

00C4 00C5 00C6 00C7 00C8
00D6 00D7

10/ 2/88

00C3 00CA 00CB 00OCC 0OCD 00CE

00CF

9:28 AM

0000 00D1

00D2



PAGE 50
SYMBOL
SI01
SIOE
SIOP
SL3D
SL3J
SLSD
SLD
SLD1
SLD2
SLD3
SLD4
SLDS
SLD7
SLDN
SLST
SMD
SMD1
SMEM
SMID
SMIP
SMIS
SMK1
SMP
SMP1
SMS
SMSK
SPGS
SPLT

0
CSADDR

OCIE
0C2E
oca3
1562
1541
1510
1500
154A
155C
1537
153E
153A
153C
1544
1546
0754
075%
01CD
0757
07SE
0756
030F
0758
07sC
0753
0308
1278
1788

oc3e
ocae

153A
1565
1538
1405
1523
1524
150D

1537
1538
1S0F
1510

075A
01CS

0315

0760

03ES

1266
1503

0c2e

1406
153A
1538

1539
1S3F

12F8
1519

0c2B

157F
158C

131A
1586

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

o0c2c

15DF
1737

1S8F

1615

180F

1703

10/ 2/88

9:28 AM



PAGE 501
SYMBOL CSADDR

SR3D
SRSD
SRD

SRD1
SRD2
SRD3
SRD4
SRDS
SRD7
SRDN
SRDX
SRPA
SRPU
SRST
SSEL
SSEA
SST

S$STO
SST1
SST8
SST9
SSTA
SSTL
SSTX
STAX
STBX
STDB
STDL

1S7€
1526
1516
1566
1578
1527
152D
152A
152C
1532
1684
0014
0013
1535
0716
0713
ocpe
1331
1330
0CE2
OCE3
13A0
0Cc82
0C7A
O3EE
03EA
1398
1398

152A
1528
1407
150E
150
1522
1580
1527
1528
1525
150C

o0o14
1526
0714
070C

1318
1316
0CDE
OCEL
1388
oc7c

1385
1386

1715

152A
1528

1529

1S2E

0018

133C

1721

1563
158D

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

15€E2

1614

1714

1720

1728

172D

172F

10/ 2/86

9:28 AM



PAGE 5
SYMBO
STNU
STNX
ST01
$T702
STOA
STOE
STOG
STOH
STOP
STOS
sTOV
STPO
STPS
STRT
STSB
STSM
STSR
STTH
STTV
STUL
STUN
SUBM
SUFS
SUFT
SusB
SUscC
SUSP
SWD

02
L

CSADDR

0O0F9
01D6
oo4s
0051
1786
178C
17BA
00CS5
031B
oicc
0052
11E3
11FB
0943
1396
13A8
0029
00Cc2
0041
0048
0049
15A2
12€5
1205
OABE
0ABD
09D8
0385

0013
00FA
0019
00DE
1535
1787
1788
00s3
0327
01CSs
004D
1158
122A
0936
1383
1388
0059
0043
010E
0009
0O0OF
1591
1209
1275
00F2
08DB
0962

001D

00E2

1547

1789

0601

004F
1170

0071

013A

OF 1B
0115

097E

096F

OF18
0111
159F

a796

01A3
123E

0154

0168

0973

ICF/55 MICRO-ASSEMBLER 10/ 2/86
SYMBOL TABLE CROSS REFERENCE

0112 0167 01Dl OiF5 03DC O03E0 O3E3 0S36 1047 104B
15DC  173A

O7FS

01A4 1371 1379 137C 1381 13B1 13C4

0157 015D 01C8

0177 01CD 01D3 01DB 0iDD O04F7 0SB7 1379 1378 137C 1396 1381

0984 0994 O09E5 O09E8 O09EE O0A93

9:28 AM



PAGE 503
SYMBOL CSADDR

SWD1
SWID
SWIS
SWS
SWuB
SXIT
TABE
TABP
TABS
TABT
TAS1
TAS2
TASL
TASR
TBA
TBC
TBC1
TBFL
TBX
TC1
TC2
TCBC
TCCS
TCLK
CcsQ
TDSX
TE
TEST

0386
0389
0388
0384
04DE
GI1CF
01ac
0149
014D
0150
13E0
13D€
13DA
13E2
0605
0633
0634
0E75
061A
06D2
06D8
063D
1099
06CF
0AFB
05AD
1326
13EF

038C

04D4

018E
0137
0148
014D
13DB
13E4

0638
OE6D

0607
0604

1017
0027
0079
05AC
1315

04ES

O18F

13E2

0638

1018

083D

ICF/55 MICRO-ASSE
SYMBOL TABLE CROSS R

MBLER
EFERE

NCE

10/ 2/86

9:28 AM



PAGE S04
SYMBOL CSADDR

TIiCO
TIC1
TICK
TICR
TIML
TIME
TIMR
TLKL
TMRQ
TNSO
TNS1
TNSL
TON
TR
TR1
TR2
TR3
TR4
TRS
TR5S
TR6
TRBE
TR7
TR8
TRAP
TRBC
TRCE
TRN1L

06DE
06E1
06DC
OBEC
CEL7
00ES
0E0O
0977
0E20
13EE
13EC
13E5
0040
10FF
1113
1114
111F
1122
1132
1124
1126
0175
1134
1137
0000
0638
00SF
110D

08DD

08D8
0E12
00F3
0D20
08EA
0D21
13E7
13EE

oDpos
101E
1123
111€
111C
111D
L1120
1112
112€
016C
1101
1103
apo4

0150
1107

ICF/55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

031F 0322 O06CF O06DA O0AFB

O9EC 0A60 O0A7F

1121

1130

1131

1114
1103

1122
1106

1126
1106

10/ 2/86

9:28 AM



PAGE 505
SYMBOL CSADDR

TRN2
TRP
TRPL
TRP2
TRP3
TRP4
TRPS
TRP6
TRPA
TRPD
TRPO
TRPR
TRPS
TRPZ
TSBC
TSRT
UANL
UANS
UEXI
UNCL
UNFL
UNPL
UNP2
UNPK
USHT
UTRP
v

1110
003E
0065
0066
0067
0068
0069
004A
006B
006C
006A
Q06E
006D
006F
0638
00F3
0839
0837
00ClL
0055
13AB
028D
02BE
028BC
nacs
0070
0AB4

09AD
0836
0824
0028
013D
138C
02c7
02c4
02AD
0480
0065
0957

1390

02CE
0483
0066
0A2E

0832
0F20

1390

0206
04BA
0067

ICF/55 MICRO-ASSEMBLER
FERE

SYMBOL TABLE CROSS RE NCE

OB3A 0B3B 0C02 0CO3 0C04
1009 100A 10i0 1015 1018

053B 0569 0S7C

1488 16D7 16DB 17D6 1814

04FD 0503
048D
0088 0069 O006A 006B 006C

0C05 0CO7 0C08 OCL7 O0D16
140C 140D 1500 1516 1583

0588 059F 0700 0708 OCOD

006D O0O06E O006F OBAD 0BDA

10/

oD17
1588

0C6A

2/88

0C7A

0CccD

AM

-0
~NO
o>

0cp9

oD1B

1084



PAGE 506
SYMBOL CSADDR

vLB

VLD

VMLB
VMLD
VRET
VTRP
VZRO
WALT
WBC1
wBcCa
WBEN
WBNE
WBX1
wWBXD
WCCE
WCMD
WDIE
woT

WDTB
WFMS
WI04
wIoC
WMS 1
WMST
WRIM
WRIT
WRX1
WRXD

11A8
1181
11B8
11C6
11DC
1108
0BAB
0969
04caA
gacc
0ABS
0ABS
OALE
OAlA
00DS
0Cc3c
07Cc2
0A58
0A8C
0824
oc4o
OC3F
0F Q7
0F0S
09FC
CA7D
0A24
0A25

1183
11A8
118A
1189
11AB
1184
OBF9
0902
0481
0484
0A85
OA87
0AlA
DAL4
0207
0coc
07¢C2
0A39
0AS8
0825
OC3F
0C4A
0F0C
0OF 8
090F
0904
OALB
0ASC

118C

12186

1182

1184

0488
04BE

0A24

0908

0A80

ICF/55 MICRO-ASSEMBL!
SYMBOL TABLE CROSS REFERENCE

1221 1224
1188 11C7
11C8  liCB
0A25 0A27

1232

11D8

1235

BLER

10/ 2/88

8:28 AM



PAGE

N
S

WRXE
WUN

WUNL
X1w2
X1WD
X2WD
XAX

XBR

XBX

XCH

XCH1
XCHD
XDCU
XDIE
XDMA
XEQ

XFIN
XGDB
XOR

XORI
XT1i1
XTIN
XTIR
XXX

ZER1
ZERO
ZREG
ZROB

GE 507
YMEOL  CSADDR

0A26
0ABE
0ABF
1672
1671
166D
13D4
1058
1308
1302
1303
1362
07FC
ODES
0AOB
136D
0DDS
obcc
Q3FA
066D
0A46
0A40
0A47
0E21
Q3F5
03F4
1741
03F 38

0A24
0A8C
0AS9
1638
1645
164F

100D

13D7
1355
07F9
oDed
090E

ODES
OD1F

0A48
0A3D
0A43
0E22
03F7

17A5

0ABD
169F
167A

13EF

0DD1

ICF /55 MICRO-ASSEMBLER
SYMBOL TABLE CROSS REFERENCE

1685 1698

ODE3 ODE4

10/ 2/86

9:28 AM



PAGE 508 ICF/55 MICRO-ASSEMBLER 10/ 2/86  9:28 AM
SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE

ZROW 0836 <- 082A O083E 0848
ZROX 03F3
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10/ 2/86

CONTROL STORE

PAGE 509
ADDRESS
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#AGE 510 CONTROL STORE 10/ 2/88 9:28 AM
ADDRESS
GOEA -

24E3 7140 CCF3 E49D 3BE8 31i0 CCF3 EJAC 00ES 7054 DCO3 D303 38ES5 7105 CCF3 ESSC
J0E8 2BES 7109 CC93 8061 38ES 7109 CCF3 8143 3885 7110 CCF2 E40D 3885 711D CCFz ECOE
OOEC: 38ES 7110 CCF2 3COD 3915 7110 CCF3 A40C 38E5 7110 CCF3 EAOC 2085 711C CC8Z 3C4l
0OFO: 3BES 3179 CCF3 C000 39C6 BOC8 CCF3 FEOQO 3865 7434 CD42 EAFB 28ES 7509 CE84 4144
DOF4: 34ES 7510 €823 EA40D 2818 B110 CCF3 E79C 3808 7110 CCF3 E78D 38E8 7110 CCF3 E7DC
NOF8: 38E5 7104 CCF1 7CL7 64E4 0B10 OQF3 EAOC 38A5 7024 CCF3 C75A 3965 7510 C575 E4AC



PAGE 511 CONTROL STORE 10/ 2/86 9:28 AM

ADDRES!
0100: 70E6 7110 CC93 F68D 293B 3512 D134 752C SCF4 B110 DCF1 E407 34F7 A110 ECF2 EA04
0104: 38D5 7112 CCF3 F68C 5175 712E CCD5 FO98 24B3 7140 CCF3 E49D 3883 6109 4CF1 4008
0108: 4EC5 7110 ACF3 E40C 2C83 6310 84F4 240D 6053 7047 CC33 F846 5903 5118 6CF1 BFFF
010C: ACS54 2110 CC95 EA4AC 40DE 3062 C4F3 FCOC 70EB 2505 8443 E504 4459 9795 8575 AA4SE
0110: 38DS 7510 C075 240C 34E8 B510 C513 E4AD 3885 7510 C510 248D 517C B120 CCD1 E4BD
0i14 SCE4 BS09 FOS3 800E 5979 1710 8483 E4AD SCEQ B513 DO75 ECOD 38E0 5910 2446 ESAC
0118: 7105 5310 ECD1 EA05 10E2 F113 DCF3 D2BC 6105 7045 C463 E4AE 3848 1110 CCA43 E6BC
011C: 3CFB 5710 D 240D 18F5 50C0 9C90 E40D 2DC3 3025 CCF3 ES510 3476 00C5 CCF3 E498
0120: 3CAS 7110 C4F3 E6CC OCAS 7067 8CF3 DD11 38F5 7110 CCF3 EACC 38ES 7110 CCF3 E59D
0124: 38F5 7110 CCF1 EAQ5 2CFB 3445 C444 24AF 3C79 9710 C443 DCOD 38BE 3110 CCF3 CECD
0128: 1CES 7110 CC43 E40D 38F5 7500 D2BLl E40D 38E2 F105 DCF3 E4B2 3872 F110 CCF1 240D
012C: 1D0B 3548 C443 C000 CBS 7110 C228 6403 6105 7138 C893 FEOL 3CB2 F020 C 65D7
0130: 3475 5311 0433 DDCO 2C70 FOCO 8C93 DCO} 2CE2 F105 8CF3 ESIF 3CE9 9749 D472 €009
0134: 3CFS 7308 F O1FE 28D7 ALll 80F3 E6BD 38A5 60CD B263 FCO4 2CF8 8510 D493 2A8D
0138: 3D14 OCF2 0QF3 EESC 28F3 7110 CCF3 E586 44F9 2718 E414 TFFF 44FB 3110 CJF3 E40C
013C: 2C6A BID2 COF2 F40C 611A BSOE C553 D807 BCEO 0B00 0695 3FOC 0D1l F110 CCBS 3FOD
0140: 3618 B1i0 CCFB 240D 38E5 7510 CO74 FC3D 38ES 7159 CCF3 CD21 3885 7110 CCF3 ES50D
0144: BCEO 0BO9 08F3 8165 3805 7110 CCF2 240C 38E5 7010 CCF6 640C 3BEQ F1AS B8CF3 E522
0148 38FS 7425 C443 E719 28A3 70F0 CCF1 240D 40E5 7110 CCD3 ES8D OE1l F105 CC3B 2537
014C: 70ES5 7110 CCD3 ESBD 08EB 3510 D503 E40C 6832 DAC8 0QOF3 CIFD 28E8 BSOS CC33 E711
0150 3845 7445 CS5F3 ES75 60ES 7110 CA73 F68D 70E2 2175 ECF3 E460 70F5 7110 FC93 E4F4
0154: 28EB 6510 E416 E40D 60F5 7110 C4D2 E407 72CB 6710 F593 E540 70E9 FS510 C413 EAQC
0158: 33D8 7113 CCFl DF6E 3CE5 7108 C473 €522 282 F110 DCF3 EBBD 3C75 70C5 CC73 EA4ID
015C: 3CFS 7110 CCD7 240C 3875 7045 80F3 ES04 28D3 3111 9CF3 FCOD 2CES 7110 8CF3 EA40D
0160: 3DC3 2020 8CF3 E40D 3505 8443 E58B 3CES 7010 CC73 E40D 5962 B179 CCD4 3FF
0164: 70E5 6113 EC72 EAAD D6F B110 ACE5 E4AD S4EB 6713 8763 FE2C 6075 70D7 CC93 F945
0168: 1CF9 971D 8492 EB00 CES 7159 CC24 7FFE 40F2 BOAC DCFO E40C 44ES 42A0 8813 FCOl
016C: 3CES 70F5 CCC3 ESD7 EC5 40AQ 4 800 3535 4107 EA4F3 F5E2 04EB B6CS ES573 EQE3
0170: 3872 0910 0OFS EA40D 0CD8 A310 88F5 260D 3464 3110 CCF5 A40C 6835 70AQ CCF3 EA01
0174: 0CAC 3035 CCB 10 38ES 7410 C4A3 E40D 4955 70D2 CCF3 F80C 3958 30D7 CCF3 E925
0178: BOES 4310 8826 ESAD 830 5910 24F) 6404 38E2 F11ll CCF3 EABD 08E8 BS13 D851 22BC
017C: 38F2 FO63 DCF 40C CES 7105 CCD3 E617 10F2 F110 DCF7 240D 14BS 5110 ACF6 EAOQD
0180: 3DC3 22C0 94F3 E40D 8A0 F025 4CF3 E511 3CE5 7110 C4F6 EA4OC 28F9 9625 4441 6511
0184: 3BES 7105 CCF3 E CES 71AS5 CCD3 E61B 3852 F111 8CF3 D401 2C50 EOCO 8C93 D400O
0188: 2CE2 F105 8CF3 ES5IF CF9 9708 5476 OLFF 3CD1 FB11 FEF3 EBBD 3CA7 F110 COF3 E800
018C: 3CE4 0D13 0O0F1 6COC 8F3 71B0 CC43 2C0C JO0FQ 34FS5S DAC3 ES29 2C15 4045 4C93 ES32
0190: 38FS 7110 C E40C 0425 5305 S5EFB 25C3 716B 3110 CCF3 E62C 68E5 74F5 DBF6 ES528
0194: S8AF FB28 F673 C201 3CES5 7105 CC33 EB5E 28A8 B445 DBO3 EGCA 38EF E913 OOF2 DEBD
0198: 1CA2 F110 DCF3 ESOD 1CE2 F113 CCF1 FEBOD 3CF6 7179 CC63 FFFC 3882 D110 FCFS A80C
019C: 3CFS 7110 CCF4 980C 3CA5 5110 8CD6 A40C 58A2 B110 CC72 A40D 356E 2111 EC63 EBAC
01A0: 3CBS 5111 EC63 EBAD 58FF F910 F876 64AC 2962 B110 DCYS E40D 1CF9 3710 A525 640C
01A4: 1809 3711 A523 E62C CBS 7111 CCC3 EBAD 3CES 7159 CC23 FFFE 3D35 6312 €812 F40C
0lA8: 4CFS 6110 8C90 EA0D 1A5 6110 E443 EA40D 3997 F82D FEF3 ECO1 38A2 0801 OOF3 ESOD
0lAC: 3885 711D CCF3 E903 028 B528 D780 8001 3ACS 70C7 CCF3 EDE3 3815 751E D703 FCO6
0180: OCES 0110 C293 F80C D65 7105 CCD3 EB7F 38E0 0909 0AF3 CEOO 2882 F110 CCF3 ESOC
01B4: 38E6 7109 CCF4 0024 CE2 F110 CC93 F80C 2D05 7112 CCD3 EABC 3D6A B510 DBO3 E40C
01B8: 34F8 A625 FBO3 EGEB 8ES 7105 CCF3 E65F 34D2 B110 DC95 A73D 2C£0 0910 0473 E6DC
01BC: 3CDS 7111 CCF3 EBAD 58A5 7110 CC66 640C 58EF F905 FBF3 E68A 70EF FB10 F8F3 EA40C
01CO: 70A8 FA4CS CO73 EA4FS8 38ED F510 C183 E40D 8E3 F509 CO71 CO08 713B 3112 CCF4 752C
o1c4: 38AS 7522 DC63 F68D SCEQ B505 DCD3 A733 388D F51D C183 F688 38C5 7118 CCF2 FFFE
01C8: S0F5 7110 CCD3 EA407 70EB 6710 E413 FCOD 4539 A710 CS73 FFOD 4CB3 F105 AC75 241C
01CC: 38EC 3000 CCF3 EA4BC 3965 7047 CCF3 E925 38E8 3113 CCF5 EOOD 5D74 B12E DCF5 F098
01D0: 24E3 7140 CCF3 F89C 5D79 2710 E513 E4AC 7135 6112 FC93 F40D 5809 271E A493 ECO6
01D4: 3935 7110 CCF5 030C 38D5 7510 CO85 E40D 38E0 AS10 0093 EAQC 5D74 BLi2E DCF5 F098
01D8: 24E3 7140 CCF3 EA9D 38D5 7110 CCF3 E50D 3J8ES 7100 CCF3 E4AD 3945 7106 CCF5 2525
01DC: 60E2 0B10 OOF3 E40D 38A5 7425 C493 ET6F 0401 0001 0000 4400 0314 0200 0000 0500
0lEO 0000 0000 0401 0001 0000 4400 0341 0200 000 0500 0000 0000 0300 0100 0440 8000



PAGE 512 CONTROL STORE 10/ 2/86  9:28 AM

ADDRESS

01E4: 0 0000 0002 0000 FFF2 0407 0001 0000 4400 0342 030, 002 0000 0400 0343 0200
01E8: 0000 0500 0000 0000 0180 0000 0008 0013 70ES 6319 AOD7 401 8FD F427 C183 EFCF
01EC: 4CE3 E105 AC73 EAL1D 70E2 2319 AO73 EA4O0L 38FD F427 Cl8 FC7 D35 811E OCF3 DCO4
0JFO: 3C75 1E 9EC3 FA40S D35 641E OCF3 DCO4 3C75 611€ 8C7 405 CE5 7108 OCF2 CAO1
01F4: 38A0 0912 QB8F3 FB80C 38BD F467 C183 4 4C D110 EC73 E40C 8ES 7110 CC93 FDOD
O1F8: 38ES 7110 CCF3 EA40C 3946 3511 DO1S 270C 9 7082 CCF3 C40D 8E5 7110 CCF8 240C
01FC: 3BES 7110 CCF3 E40C 3855 7110 CCF3 E70D 8 7110 CCF 40C 8FS 7000 CCF1 640D
0200: 3BEO 1909 2099 A001 C70 0B10 FOF4 5D80 8 7159 C2F 000 8A0 0910 0498 24A3
0204 38DS5 7510 DOA3 ESOD A44 F110 CC64 2403 8 3510 DO7 40C C83 70C6 CCF1 A41A
0208: 39BS 7022 CCF7 040D 8B6 3506 D436 E4L7 8EF 0909 081 240 8A0 8910 0083 AB5C
020C: 38D0 5910 70F3 E72C 38A6 1910 F133 E67D 8 8110 CCF3 DA7D 8ES 7510 DOE3 DA71
0210: 38F0 1910 2013 EG6D 2CFS 711F CCF3 C400 8 708C COF3 E450 38ES 6000 BC13 C50D
0214: 38EO 6910 98F7 25DC 2905 3110 CCF3 E40C C 7108 CCF3 C602 2C75 3110 CCFC 240D
0218: 1CE3°7109 CCF9 A00O1 38A3 6110 4CF4 6801 9 7110 CCF 4 2CE3 7111 CCF6 640C
021C: 5473 7108 CCF3 COFO 5883 7110 CCF4 2402 50 74110 CCF oD 2CE3 7110 CCF3 F80D
0220: 2CE3 7110 CCF7 640C 83 7110 CCF3 E40C 2003 7110 CCF 03 4CB3 7110 CCFa 2402
0224 50E3 7110 CCS3 F40C CE3 7110 CCF3 EA0C 74 7159 CCF 01 8E5 7105 CC93 E42A
0228 28E3 7139 DC1A 2EEE 4E3 7109 CCF3 B804E ] 7109 CCF 023 8E4 E£110 CCFl A40D
022C 38E0 3109 CC83 8074 8ES 7110 CCF3 E40C 88C 3400 D30 40D 38E5 7110 CCF3 E40C
0230 38C0O 5910 FEF3 EA40C 882 E110 BCF3 EAOC 880 4910 20F 40C CB4 E110 8CF3 EAQ

0234 2CE3 7109 CCF3 C69B CE4 F104 CCF3 C7EA 013 7100 CCF 61C 8E0 0910 1093 EGED
0238 3865 7028 CCF3 €007 C63 7106 CCFl A4DF 3805 7110 CCF 63D 880 0911 3493 E63ID
023C 3JCEJ 7110 CCF3 E40D CD3 7100 CCF3 E63D 38E2 2910 221 6E 865 7020 DCF3 E40D
0240 3CA3 7107 CCF1 98FA 3A85 711E CCF3 EA4089 0418 2110 DCF DOC 38E0 0910 10F6 EA40D
0244 2914 F110 CCFS5 ES1C 3873 7110 DCF1 A40D 38A3 7104 CCF8 4COA E70 OAC4 FE72 EC83
0248 3A66 30CS CC92 E42B 38EQ 092 EDO 6801 4480 08C4 0491 AC82 C70 0AC4 OF17 4A62
024C 38E0 0929 0053 CO7D 5 70C4 CC62 EC83 8ES 7129 CCF 0BE 4ES 6104 DD12 AC82
D250 84E5 7104 CC66 AC83 8 0904 0463 AC82 8E0 4909 OOF 600 8A0 0904 0469 EC83
09254 3855 70C6 CCFl 6553 A75 70C4 CCF2 EC82 8E8 B513 D58 44C 8EB 3485 D543 ESSA
0258 J8E6 7024 CC62 ECB82 860 1910 CAFA 2405 8A5 7110 CCF 40C 8E6 7024 CC62 ECB2
025C 38ES5 7111 CCF2 240C 38ES 7129 CCFl BOBD ABS 70C4 CCF2 EC83 BES5 7129 CCFl BO7E
C260 3A65 70C4 CCF2 EC83 44E0 0904 0496 CA63 8EQ 6809 8317 C671 A85 74C4 DAB3 D3E7
0264 BDFA F510 D673 E73C 84E4 F109 CCF3 DC8O 883 7110 DOF 80D 38D0 0910 06DD 2400
0268 3910 6910 26FF E71D 38A0 6910 2F73 E6DD 44A4 7110 8CF3 EBDC 3906 090B OCF3 80SE
026C 28E3 6149 8QF2 EO0O) 3885 7104 CCF1 AC83 3905 712A DCC 000 CEQ 0BO4 0E64 AC83
0270 3J8E1l 8979 OQF4 E6F 38ES 7110 CCF3 EA7C 3B4A 3510 D73 40D 928 B4ACL D754 A40C
0274 3935 7426 D724 E71D 38EQ 4910 0063 A43C 8AD 1811 20F 670 8AS5 7110 CCF3 ES0C
0278 38F6 3028 CCF3 CO81 38E8 ES504 5857 6BIF 861 F110 CCD 670 C70 0BOA OE62 F801
027C 9CE2 F104 CCF7 6C82 0665 70C4 CC62 EC83 CE8 B759 AC94 0802 806 3510 C361 E40C
0280 38ELl F179 DCB3 FFEE S8E4 E128 CCFB 0000 8E3 7110 DCF6 A40C D74 B111l DCF5 E40D
0284 1CE3 7104 CCF6 445F BCES FS508 D874 8100 8EO0 6905 BOD7 6622 8E1 C910 80D7 640D
0288 28E2 F158 CCF2 CESC BFS 7110 CCF4 640D 38E0 FOC3 9CD1 980C CES 7105 CC93 E637
028C 38F5 7510 D8A2 FCOD CD3 8C2D 0093 FCOO 1CEO 0BOS OE63 E720 CE8 F109 C2F1 C6BS
0290 38D1 C8C4 8272 ECB83 0685 70C4 CC62 EC83 4510 0910 06F3 E71D 874 7110 CCF3 E6DC
0294 38E5 7168 CCC3 COO01 F43 712A CCF2 EOQO 2CEO 0BO4 0E63 EC83 8ES 7105 CCF4 AS5C3
0298 3900 191A 0062 EQOCO 38E5 7104 CCF3 EC83 38E0 2913 009A 65B9 8A0 08C4 10D2 ECB82
029C: 18E8 B309 88F1 ECOO 38 7510 CCDB 6COD 3870 08C4 1062 EC82 8ES 7149 CCF3 Cl10l
02A0: 2ED5 70C4 CC62 EC82 3870 08C4 6062 EC83 3A92 48C6 DOFA 6688 8A0 0904 406A 6C82
02A4 3A95 70C4 FC62 EC83 38D0 08C4 2072 EC83 3862 EBCD 00F3 DCO4 8ES 7105 CC63 E749
02A8 JA64 0910 14F2 EAQC 3A8S 6024 8063 EC82 38ES 7585 D623 ES33 8EQ 5979 SEDO FFE7
02AC 38E0 6910 26F7 240C 3BES 7510 DBC3 EBAC 3BES 7510 D646 E40D 0200 0000 0408 0002
02B0O 0000 0000 033E 0200 0000 0408 0002 0000 0000 0343 0308 0004 0000 0000 0344 0200
02B4 0000 0408 0006 0000 0000 033F 0200 0000 0408 0002 0000 Q00O 0342 0300 0100 0000
0288 0000 0358 0200 0000 180 0000 FFFF QFOS 0200 0000 0003 0500 0300 0000 0000 0000
02BC : 38ES 7110 CCF23 EE5D 38E0 0909 0863 0071 38E4 F109 BCF3 B8O4F 38E0 3110 CC83 B4OC
02C0: 38ES 5111 BC63 340C 388C 3400 DC23 €40C 38CA 31BO CCF3 EAQC 3905 7100 CCF4 2COD
0z2c4 38E8 9510 9BE3 E2DC 38ES 7109 9CD3 D6OL 2CE8 A110 ACF3 E40C 3831 68C6 4000 EGF7



PAGE 513 CONTROL STORE 10/ 2/88 9:28 AM
ADDRESS
02C8:

38E8 B1BO CCF3 E66C 39D8 3179 CCF1l BDS81 84E5 7110 CCF3 EA40D 3480 382B BCD3 €002
02CC: 38EF FY04 E833 CIIE 38EQ 6910 26F7 240C 8ES 7510 DBC3 EBAC 38EOQ 0910 ECF3 E40D
02D0: 38A5 7110 CCF3 E50C 38E0 1910 EOF3 E63D 38AS 7110 CCF3 E50C 38E5 7510 D676 EAOD
02D4: 38E6 B159 CCD4 OQESC 38ES 7110 CCF6 265D 9BC 350B DBCO €040 40E8 9759 AD54 OESC
02D8: 38E5 7109 CC24 0601 41ES 7110 CCC1l A40D 4024 7110 CCF3 €800 2003 6110 COF3 E70D
02DC: 3BE5 7110 CCF3 EAOC 08F5 7110 DC23 E40D 78ES 6109 4CF3 EO0OL 7C¢25 60C7 8CC3 E36A
02E0: 18E8 A71C AD83 E40C 38EQ 0909 1092 E0OO 38E0 0909 4053 81A0 3BES 7110 CCF7 856D
02E4: 3815 70A5 FC80 479E 34E5 7129 CC81 A80L 34ES 7104 CD93 EC82 3490 0911 1093 A57C
02E8: 38D5 70C7 CCF3 D78F 3BEA 38CO 00D3 E66C 38ES 7000 CCF3 E40C 0600 0000 0200 0000
Q2EC: 0503 0000 0000 003C FFF8 003C 0405 0009 0009 8000 033F 0200 0000 0502 0000 0000
Q2F0: 0030 FFEA 0405 000D 000D CO0CG 0343 0200 0000 030E 0100 0000 0000 0358 0200 0000
02F4: 0503 0000 0000 0Q01C 001C 001C 0180 0000 3E00 0000 0000 0008 7411 0000 0000 0003
02F8: 1800 0001 000G 000D 0405 0001 0000 COOO 034A 0200 0000 030E 0014 0000 0400 0367
02FC - 0180 0003 0000 00 CEA FS509 D677 C669 84E4 F109 CCF7 DC81 9DF3 7110 CCF3 E73D
0300: 9F5 7110 C E6D! 8ES 7104 C C99F 18E0 3810 OOFA 240C 28ES 6109 85F3 ClAl
0304 885 7110 Ci A96C 8ES 7110 CCF3 ES57C 20ES5 71C0 CCF3 E40D 28A8 3045 CD93 E585
0308 8E1 8909 04F4 01A0 8A0 083F 0708 6676 38F0 1880 20F3 EA4SC 38AB 50 ClF2 EA4OF
030C: OES 7105 DCD3 E42C QEB 3708 2 4034 390D FS510 €183 A40C 38ES5 10 BCD7 856D
0310, Al9 3510 C921 E57 OE7 F110 CD93 E44C 3911 3111 CCF4 640C 4404 F11D CCF3 COBS
0314: C 7184 CCF1l AC82 8E6 3510 D E40D 38EQ 0909 3292 COO8 2CBA B710 2DF3 A40D
0318: 4E0 F(25 DCY93 FCLIC B8ES 7113 CCF2 FCFD 38F5 7510 D182 244D 3BES 7509 D1EL DCOL
031C: 8E1 C900 O E40D QEA 8539 C4Al1 COO01 38EC F510 CE33 E40D 3BES 7509 CE84 4149
0320: 875 711E CCF3 ES09 8EA 3110 CCF3 E40D 38ES 7509 CE84 4146 3885 7510 C213 E50C
0324: 0D2 OEO08 00D3 C201 4B0 0AC4 40F3 DF12 38A1 08C4 0OF3 DSOE 38A 510 D1B3 ESOC
0328: B8E5 7110 OCF3 E40D 17 75 A072 F36F SCA3 EO7E BCF3 ACD4 302 01E CC73 DCOS
032C: 121 301E CC73 DCOA4 SCE5 7110 OCF3 E40D 7172 6375 AD72 F36F AS 611E BCF3 AD24
0330: 525 611E OCF3 DD1S 20E 05 8C73 FCAB 70E2 2375 AQ73 EA461 4CA 1E 9CF3 FA405
0334: 3CE1 3010 CC73 EAOI 70E 75 AD73 EA461 2935 611E O E804 3C7 1E 8333 F404
0338: 28ES5 7110 OCF3 EAQD 17 10 AD72 FOO SCAC 271E 93B3 AD25 2121 1E CCC3 DCO4
033C: 38ES 7010 CCF3 E40D E 10 OCF3 E400 7172 6310 A FooC SCAS 611E BCF3 AD24
0340: 5525 611E OCF3 DD1S 20E 05 8C73 FCEA 70E2 2310 A073 E40D 4CAS5 B31E 9CF3 F404
0344 3CE1l 3105 CCC3 EALD OE 10 AD73 E40D 935 611E OCF3 E804 3C72 251E 9433 FA05
0348 28ES 7110 OCF3 E40D 17 85 A072 F37A 8A0 6110 9CD1 AAFD 3071 3063 CC73 ESFD
034C: 48F5 7210 98F1 A78C 5C6! 1€ BCF3 BD25 CCS 711E 6CF3 BD20 20E 110 CC73 E40D
0350 888 7110 CCF1 A73C GE 10 OCF3 E40D 172 6365 AD72 F37A SCA 1E BCF3 AD24
0354: 525 611E OCF3 DD15 0OE 05 8C73 FD2B 70E2 2365 A073 EA46C 4CE 311 9CF1 EAS8D
0358: CB1 311 C73 FAFS CF 10 D8F1 A78D 8E5 7110 OCF3 EA40D 7170 75 A072 F38A
035C: CAS 6062 BCF3 AD2D 48E 05 F683 E5A3 888 E110 OCF3 EAF7 7 CCF1 E7AC
0360: 888 7110 CCF1 E7AS 170 6375 AD72 F38A 525 7002 CCD3 E92C SC7F 9 D853 BD2D
0364 955 7077 ACF3 F9A2 888 E110 OCF3 E4F7 8BB 7110 CCF1 E7AC 7 CCF1 E7AS
0368 : 3875 7148 CCF3 C000 D20 707E CC73 ECO4 CAS5 600E BCF3 BD2S SC 7 0CF3 E40D
036C: 7172 6375 AO072 F36F CAS BCF3 AD24 S55F FOD2 CCF3 F91C 2126 8 02F3 E93D
0370: 157 E310 36F1 AA9D CBE 62 D733 BD2D 4BEB 5705 B763 ESDA 48 9 DCF3 EAF7
0374: 8B8 7110 CCF1 E7AC 88 CCF1 E7AS 3865 7149 CCF3 COO1 2020 7 €C63 ECOS5
0378: CAS 6C0E BCF3 BD25 8E OCF3 E40D 70E5 6375 AQ73 EA461 3958 B €571 ESFD
Q37C: 8E5 70110 CCF3 EAQD 1]3 0C73 EA460 8E3 F105 CCF3 E41D . SCE5 7 OCF3 E40D
0380: 172 6375 AQ72 F36F CA BCF3 ACO4 025 60lE 0C73 DCO4 2125 6 0C73 DCOS
0384: 8E5 7110 OCF3 E40D 717 0 AD72 FOOC CA3 AllE BCF3 AD24 0123 7 CC83 DCOS
0388: CE5 7110 OCF3 EAQGD 717 0 AD72 FOOC CAS 611E BCI AD24 5525 6 OCF3 DD1S
038C: OE4 6105 8C73 FEIB 8 0 OCF3 EAOD 174 8310 A072 FOOC SCA3 A BCF3 AD24
0390: 0523 711E CC83 DCOS C73 911E ECF3 BD21 0E3 7010 CC83 EAOD SCES 7 OCF3 EA40D
0394: 7172 63 AQ72 FOOC CAS 611E BCF3 AD24 525 B611E OCF3 DD1S 20E4 6105 8C73 FE3F
0398: 28E5 7110 OCF3 E40D 170 6310 AO72 FOOD 8A7 E349 36F4 0000 S5C73 9112 FCF3 BD2C
039C: 487B S6D7 FAA3 FEAA 008E F1BO C4 E409 D03 6210 8483 E40C 0C85 7110 CAF3 E404
03A0: 2CE3 6210 8483 £40C 7170 6310 A072 FOOD 7 E349 36F4 0000 23 BOD2 CCD3 DD2D
03A4: SC7F 9662 DA63 BD2D 4955 7077 ACF3 FAAB 00BE F1B0 CAF3 E409 6210 8483 EAQC
03A8: 0085 7110 CAF3 €404 2CE3 6210 8483 E40C 4120 707E CCF3 ECOS SCAE E60E 9A83 BD25
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ADDRESS

03AC: SCES 7110 OCF3 E40D 7172 6310 AOD2 FOOC SCAS 611E BCF3 AD24 555F FOD2 CCF3 F91C
: 6112 2157 E310 36F1 EASC SCBE 6662 DB43 8BD2C 48EB 5705 FB83 EG6E3
B1AO 48B8 731D 9CF2 2AD2 0085 7110 C4F3 E409 48B8 731D 8CF2 2AD2
7149 4885 6270 DCF1 E6SD SCBS 600E FCF3 BD2S 3948 8510 3BD3 ESBD
2305 38E1 4105 1C03 EALC 70E2 2221 A073 C18D 4CE7 AL06 ACFA 26F7
111E 4CAE 239E 9EF3 F4Q7 8CS 7505 €575 2722 40E1 4305 2003 EALD
8710 70E4 2310 EQF3 E40D 4CAE A3LlE 9EF3 F407 38C8 3110 CCF5 240D
41 70E2 2223 AQ73 C1AD 4CE7 A706 BCO4 2723 3948 AS10 7CD3 ESBC
2 3BE1 6105 5CC3 E41C 3948 AS10 7CD3 E4OC 70E2 2306 EOD4 27SF
A7 70E4 2310 EOF3 E40D 4CAE A31E 9EF3 F407 38C8 3110 CCF5 240D
6 3948 A710 5D43 E4A0D E2 2313 EOD4 240D 4CA5 631E 9EF3 F406
3 ACAS 631E 9EF3 FA406 40C1 6105 4CC5 241C 5074 B111 DCF5 E49D
7 1CE2 7000 CCF3 FCOD CE4 B110 DCF3 EA49D 24A3 7111 CCF5 EASD
70 1CE2 7000 CCF3 FCOD 5D74 8111 DCF5 EA48D 24C3 7047 CCF3 F944
7 74EA FAFS D086 €528 805 7510 CO7D 24CC 38ES 7175 CCF6 E460
F 3B45 7510 CO71 EAFD 04E1 3105 CCC3 EA4LC OOE1 6104 4CC3 E2EE
6 38EL1 2105 4Ci3 E41D 00E1 3104 CCC3 E2EF 38E1 2175 4C73 EA4B)
F 04E1l 6105 4CC3 E41D 04El 6105 4C13 E4IC 38E5 7105 CCC3 EA4LC
7 38E3 F105 CC73 EAILC 38ED B575 C183 E46C 38E5 7510 DF51 A4FC
7 OOE1 0304 4413 E2EF 0OE1l 0304 4013 E2EE O0E! 0304 4813 E2EF

3 38ES5 7110 CCF3 EA40C 38ES 7110 CCF3 E40C
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ADDRESS
0400

380F F424 CDF3 D3CE 395A 8110 3C92 E40D 3987 0110 1C97 240D 0415 7108 C2F4 4002
0404 ACD2 211C 8C73 EDCB 2CAS G11E 8CF3 Fa407 4CAS 631E 9EF3 F406 4CES 5305 DEF3 E42F
0408 : 380F F425 CDF3 E7CE 395A 8110 3C92 E40D 3997 0105 1C97 2627 4477 F710 F932 E£40C
040C: 002F 311D EC73 C551 OOEC 31F6 CC78 24DF 38E5 7510 D233 FEAD 3CES 71A0 C901 DCO3
0410: 3CES 7103 CA91 DCO3 CES 7105 C6F4 644E 80E3 6311 8504 640C 04EB 0711 91A2 FEAD
0414 3A0A 3447 D431 DC63 CF5 7110 CAS3 E406 3513 6309 CAF4 4004 38ES 7511 D142 FEAC
0418: 4112 7027 CCFO 010E 915 7513 D410 000D 34EE F1DO CEF3 9COD 34ES 5200 8503 E40D
041C: 391A 348E D433 EAS8 203 7081 CCF4 6C5D 4515 7027 C2F0 01OF 28E8 9110 E4F0 000D
0420: 40A2 74C0 D223 A40D 8E5 7510 D1C3 EA4SD 80ES 7105 C890Q 2507 3CES 71B0 C501 DCO2
0424 3CES 7103 C691 DCO3 CE5 7105 CAF4 649F 80ES5 E311 8504 640D 08EB 0713 52E2 FEAD
0428: 3AOA 3447 D501 DCB3 CFS5 7110 C693 EAQA 3515 E309 C4F4 4005 38ES 7513 D282 FEA4D
042C: 4112 7025 CCFQ 0142 915 7511 D4EO 000C 34EE B1D0O CEF3 9COC 34E5 65200 8503 E40D
0430: 391A 348E D503 EAS9 205 F081 CCF4 6C5C 4515 7025 C2F0 0143 28E8 9110 E4F0 000D
0434: 40A2 74CO D363 A40D 8ES 7510 D303 E4SC 80ES 7105 C490 253B 38EF 5110 C293 FEAC
0438: 3CES 7510 D464 640C 8D5 71B5 C891 EA4F2 3CES 7113 C4F1 DCO3 34E3 6306 BAF4 B4FB
043C: 3A0A 3447 D431 DCFF D13 7108 CCF4 4004 38ES 7511 D3C2 FEAC 4112 7027 CCFO 010€
0440: 3D15 7113 C830 000D D15 7111 C4F0 440C 3513 6511 9F30 880C 0118 B110 CCFQ 440D
0444 3915 7510 DF30 880D 915 7512 C1FO 04iDC 28DS 71A5 CA491 ES526 3CES 7113 C8F1 DCO3
0448 : 34E5 E306 84F4 652F AOA 3447 D501 DD33 3015 F109 CCF4 4005 38E5 7513 D492 FEAC
044C: 4112 7025 CCFO 0142 D15 7111 C490 000C 3D15 7113 C8FO 440D 3515 ES513 9F30 880OC
0450: 0118 B112 CCFO 440C 915 7512 DF30 880C 3915 7510 ClFQ OLDD 380F FA25 CDF3 E622
0454 395A 8110 3 E40D 987 0105 1C97 264F 1C10 7108 CCD4 4002 04D5 711C C294 2C08
0458 4D32 2112 8C73 FA40D 505 6310 DEF3 E8OC 4CBS 631E DEF3 F406 38ES5 7511 D608 240C
045C: 380F FA425 CDF3 E622 9SA 8110 3C92 E40D 3997 0105 1C97 264E 1CEO 7106 CCD8 2627
0460 001F 711D CDO3 C951 915 75E2 D713 E54C 38EE F105 CCF3 ESAA 38ES 7510 D673 E40D
0464 : 3CF5 7110 C6F3 E405 8A0 70C7 9CD4 2EDA 3JADA 3427 D85S0 0202 3CF5 7110 C4F3 E407
0468: 38A3 10C7 DC74 2E0B AQS 7427 D640 020 3CES 71A5 C493 ESBB 3CFS 7110 C6F3 E406
046C: 3CA5 70C7 C494 2EO0B 3A0A 3427 D850 0202 38F3 1110 DC73 EA404 3800 70C7 9CD4 2EOB
0470: 3A05 7427 D6BO 0203 38EE B10S CCF3 ESE6 38ES 7510 D763 EAOD 3CFS 7110 CAF3 E407
0474 38A0 70C7 BCD4 2E0B AQA 3425 D850 0203 3CFS 7110 C6F3 E405 38A3 10C7 FC74 2EOA
0478 2A05 7425 D730 0203 CES 71B5 C693 ESF6 3CFS 7110 CAF3 E404 3CAS 70C7 C694 2E0A
047C: 3A0A 3425 D850 0203 8F3 1110 FC73 EA06 38D0 70C7 BCDA 2ECA 3A05 7425 D7A0 0202
0480: 80E5 4110 4C1 79C 0ES 4105 8C23 E7CT 8105 4110 2CF3 E79D 28E5 4110 6C13 E40C
0484 : 30E5 4105 AC2 7C7 OES 4110 2CF3 £E40D 28ES 4110 6C13 E40C 30ES 4104 AC23 CO7E
0488 38E1 3105 CCF 7C7 052F FOD2 C273 FDSD 5DS56 7112 CCF3 F93C 541E 6108 ACF4 4003
0438C: 28D7 911iC FCF C 0551 F110 C2F3 ECOC 54B3 2110 8C74 280D 5029 A71E DSD3 EES5S
0490: 5D29 971E D9ID3 DCO4 8E5 7070 CCF3 E66C 38ES 7000 CCF3 EAOC 092F FOD2 C273 FD9D
0494 : 5056 7112 C F 42E 6108 ACF3 €003 28D7 911C FCF3 ECOA 0651 F110 G2F3 ECOC
0498 54B2 6110 8C74 280D D29 A71E DID3 EESS 5D29 971E D9D3 DCO4 38ES 7070 CCF3 E66C
049C: 38ES 7000 C E40C 87F B462 DAO3 FAED 610A B4D2 C573 F80C 48ES 5305 DCF3 E55C
04A0: 38E8 3110 CCF3 E40C 55F FOD2 CCF3 F80C 5D26 7112 OCF3 E93C S40E 6110 AC73 E403
04A4: 2817 AL90 ECF3 EA402 0071 F112 C2F3 ED3D 0551 F110 C2D4 2A9C 392F FSIE CDB3 ECO4
04A8: 5412 711D 8C93 C150 7520 OBLE 08F3 E804 3CES 71E3 C673 E93D SCES 7105 DCD3 E6DA
04AC: 000A F510 DB14 64 34FF F910 FE91 E7A4 390A 3511 DC64 269C 340E 7027 DC93 C799
04BO: 38 4456 1C80 2703 40FB 7710 9CAL EA407 38BE 5110 CBO3 E7AD 3805 7427 DC83 C798
04B4: 340B 7656 BCCO 2702 80F3 5510 DAEL E7AS 0008 FS510 DCS54 640C 34FF F910 FES1 E407
0488 : 40 7710 9CA3 ETAD 340E 7027 DC93 C799 3805 7456 DC8O 2 3&FA 3510 DC61 E7A4
04BC: 390E 5111 CBO4 269C 3805 4627 1C83 C799 340B 7656 BCCO 2702 80F3 5510 DB81 E407
04C0: 44ES 4110 3CF 40D 34A0 7110 CCFO 455C 3875 41F6 3C02 E7C7 34F5 7310 98F3 E404
04C4: 8103 64Y1E€ DF1 C04 8F5 7510 DBCL E7A4 44A5 6110 ACFQ 240D 28E5 4105 4Cl3 EA7D
04C8 1C7F FA28 BEF3 C080 38A8 3110 CCF1l E40C 38EF BOFS FCD3 F95D 4079 A600 E573 EAOD
04CC: 38EF BOFS FCD3 F95D 40E9 A600 ES73 E40D 555F FOD2 CCF3 F80C 5026 7112 OCF3 EY3C
0400 OS5E 7193 C2F3 E80QD 38BF F512 CDB3 E93C 0401 F110 C2F4 6405 015F B110 C702 EALD
04D4 S5D29 AT1E DDE3 ECOS 0578 FS11 DD91 E40C 3CA5 71B0 C690 640D 4478 A667 BDB3 FFBF
04D8 38EA 3511 CI1FO 440C 3CES 7111 C492 FEIC 0515 74C7 FD63 EBGF 80D5 7110 CCF3 E7AC
04DC: 38DS 702D CCF3 EBDIL 38ES 7510 DF33 E7CC 38E8 30F5 CCF3 E55D 555F FOD2 CCF3 F80C
04E0: 5D26 7112 OCF3 E£93C 055E 7193 C2F3 EBOD 38BF F512 CDB3 E93C 0401 F110 C2F8 2407
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ADDRESS

04E4 015F B110 C502 EAILC 5D79 A711 DDE1 E40C 0528 F3SBE DEA3 FCO4 3C75 7067 C6F3 FFBE
04€E8 8208 2627 BED3 EBBB 38EA 3511 C1FO 440C 3CES 7111 C4F2 FEIC 8208 2627 BED3 EBBB
04EC 3BES 7581 DE70 440D 38ES 7510 DF13 E7CD 38ES 7510 DF13 E7DC 38ES5 70F5 FC73 F95D
04F0 3CB8 30D7 CBF3 FDSC 74E0 OB5S5 O06F3 E7CE 28EB 7710 3F63 E40C 74AA F110 CCF3 E40D
04F4 2CA3 BOBO CCF3 E403 38E5 7510 CO73 E4DD SCES 6110 8CS3 EAQD S8EB 6710 A493 E40D
04F 8 38D5S 7510 CO75 E4AC 3A80 582B D6D3 C004 38EO0 6904 8313 CB2F 38E0 6910 26F7 240C
04FC 8EF F910 EA433 EBA4D 38E0 0904 0573 CAF2 ASO 6910 62F3 E401 38E5 6110 CCF3 EB2C
0500 JBES 7110 CCF3 EADC 38EQ 6979 B2FO FFF9 8EO 5910 F2D3 EB4D 38EQ 6904 8D13 CAF2
0504 J8ES 7104 CCF6 CBF7 380A 8024 3C98 14E2 936 8110 1C92 CA40D 4CBS 631E DCF3 F404
0508 : $4DS 4110 8C73 FCOC 4CBS 631E DCF3 F404 585 5110 CC76 E40D 5D29 971E D314 5C04
050C: 5D29 971E D314 SC04 S4E4 41B0 8CF3 FE3D 8ES 7505 D193 E4A3 380A 8025 3C98 24E3
0510: 3956 8110 1C92 C4Q0D 5D29 A71E D314 6C04 4D5 4110 8C73 FCOC 5D29 A71E D314 6C04
0514: 3595 5110 CC76 E40C SD29 971f D314 5C04 D2g 971E D314 $C04 S4E4 41A5 8CF3 EASE
0518: 04EB 0710 9203 FE3C 38EA 3511 F1D2 FE3D C, 7427 D190 0G6E 3A05 7110 CCFO 440C
051C: 3A05 7510 D380 880D 3A05 7112 CCF3 CDOD 885 7112 CCFO 440D 38C5 7512 C1FQ 880C
0520: 3805 7110 CCF3 A40C 38EA 348E CLF4 2459 CE3 7081 CCF4 2CSD 4105 4112 4C13 8005
0524: 4085 40C0O 8C23 E£40C 40ES 4110 2C03 E45D 8AS 74CS D383 E4B7 O8EB 0710 52A3 FE3C
0528 38EA 3513 F1D2 FE3C 3CAS F425 D280 OOBF 805 7110 CCF3 A40C 38EA 348E CLF4 2448
052C: 3CES FO83 CCF4 2C4AC 4105 4112 4C13 8005 40BS 40C0 8C23 E40C 40ES 4110 2CO 44C
0530: 38A5 74C5 D383 EAAF 48EF F110 CCD4 380D 8E8 3179 CCF3 FFF9 5CB4 BODE DCF 098
0534 24E3 7043 CCF3 EC9D 4575 7111 8CF 88D 905 62A7 DCF3 EDA4S 38E8 3110 CCF 40C
0538 74EA F110 CCF3 EAQC 38A3 BOBO CCF3 E403 8E5 7510 C073 EA4DD T718F F8FS FOF 529
053C 28AA B428 D493 CO008 38ES 7104 DOF6 F403 8E9 B725 ODF3 E421 08EE F545 C083 E42D
0540 4804 AD4S 8C98 2517 29SF B110 CCF2 C63C COB 2624 9203 D3CF 38EA 3511 F10 E3D
0544 3CA3 7427 DA30 O0OBE 35SF B110 CCF2 C830 808 2624 D2A3 D3CF 38EA 3513 F1D2 FE3C
0548 3CAS5 F425 D470 006F 30EC BSD9 CO84 D00B 28EB 7745 0083 E42C 4108 7667 2083 FO60
054C: 410B 7667 208 060 0C0S 3025 CCF8 2BBE 0049 3508 DS37 OLFF 0828 9108 2CF6 CLIFF
0550: 041B 0710 D5B3 E63D 38EA 3511 FS90 483C CA3 7427 D510 0163 0828 9108 2CF6 CLFF
0554 - oClB 0710 EB3D 8EA 3513 F570 463C CAS F425 D550 0162 3A05 4107 5Ci13 C16A
0558 : JADS 7510 DAFO CDEC A0S 4112 7C13 €OOD 8BS 7512 C1FO CCOD 3805 7110 CCF3 ASEC
055C: 38EA 348E C1F4 245 CE3 7081 CCF4 2C5D 10F 4112 4C13 8005 40BC 00CO 8C23 E40D
0560 40E5 4110 CC33 EA4S5C 3805 74C7 DAFO 0172 3805 7110 CCF3 ASEC 3BEA 348E ClF4 2448
0564 : 3CES FO83 CCF4 2CAC 4105 4112 4C13 8005 40BS 40C0 CC33 E40C 40ES 4112 2C03 E44D
0568 : 38AS 74CS DAFQ 258E 4E0 OAFS 10F6 ES28 38A0 0825 DAD3 ESF2 28AB 7667 2083 FO60
056C : 34EB 7711 2084 2681 429 B71 1 8801 OFS 5110 OOF1 663D 2C42 £025 8CF1 ESIC
0570 3D09 9710 0473 EABC CBY 3511 D7A3 E6BC 38F4 0908 0097 OIFF 3CB3 6310 84F4 640D
0574 : 14F2 F110 CCF1 4COC 822 D025 4CF2 ES1D D09 8710 8473 EABC 3CB9 3511 D7B3 EEBD
0578: 34F3 631D 84F8 0148 4CS5 3508 D926 CIFE O0E5 7105 CCD3 ES70 Q8ES 7105 CCD3 ES70
0S7C: JGAS 74F5 CDF6 ES529 404 4045 8C98 260A 92F B110 CCF2 C63D 2C0B 2624 9203 D3CF
0580 38EA 3511 F1D2 FE3D CA3 7427 D800 OO6E S2F B110 CCF2 C63C 2808 2624 D2A3 D3CF
0584: 38EA 3513 F1D2 FE3C CAS F425 D840 O06F 4E0 0B10 10F6 EA0D 38A0 0824 0893 D3T7F
0588 : 28E9 BBFS 0183 ES28 4DB 7667 2083 FO60 34EB 7711 2084 2681 3429 8625 0181 ESIC
058C: O8F5 4110 80F3 E63D CE2 E£119 8CF1 8000 3009 8710 8474 2ABD 3093 5310 84F4 640D
0590: 3D09 3511 D7B3 E6BD 4F4 4108 CCS56 CIFE 44FB 2110 ECF2 C63D 388C 31AS5 CCF3 EBSE
0594:  2C0OB 1625 55B8 26BE 8EA 3511 F9AZ FE3D 3CA3 7427 D950 0267 38EA 3513 F9A2 FE3C
0598 : 3CA5 F425 D970 D266 600 0BOS OEFO CEC2 3A05 7112 CCF3 COQD 3885 7112 CCFO 440D
059C: 38C5 7512 CLFD CcOC 74AEQ0 0B10 1OF6 E40D J8A0 0824 D893 D33B 28E9 B86F5 0183 E528
05A0: 34DB 7667 2083 FO60 34EB 7711 2084 2681 4E9 B719 0181 8000 OCF7 0110 COF3 E63D
05A4 . 2C32 L025 8CD1 ESIC 3D09 8710 €473 EABD 3CBY9 3511 DAE3 E63D 3093 5310 84r4 640D
05A8 3JCF4 C108 8CS6 CIFF 4558 A310 COF2 C61C 2C0B 1625 5588 26BE 38EA 3511 F1D2 FEIC
0SAC 3CA3 7427 DABO 0287 7600 0BOS OEFOQ 8AC2 0CES 7105 CCD3 ES71 74E0 OBED OEF3 E40D
0580 2A08B 7710 3B60 440D 74AA B310 F693 E4OD 2CA3 BOBO CCF3 E403 34E8 F110 CCF3 E4ED
0584 - 38ES 7110 CCF3 £40D 3BES 7510 CO73 EA4DD SCES 6110 8C93 E40D 58EB 6710 A493 E40D
05B8 3805 7510 CD75 E4AC 6140 8810 00Dl E40C 28AB 30CQ CCF3 EAOC 70E4 1210 EOF3 EA40C
058C 4ACAS 63.:E 9EFJ F406 60CS5 7305 B80BS 241D 6140 8B10 00D3 E40D 70A2 22C0 EO73 E40D
05C0: ACE7 AQL0 ACF3 EA40D 3C74 111E CCF3 F406 4CAS 631E 9EF3 F406 60C5 7305 80BS5 241D
05C4 6140 8810 0OD1 E40C 28A8 BO20 CCF3 E40C 70E4 1210 EOF3 E4QC 4CAS B31E 9EF3 F406
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ADDRESS
05C8: 0C5 7305 80BS 241D 6140 8B10 00D3 E40D 70A2 2220 E073 E40C ACE7 AO10 ACF3 EA4OD
05CC: 3C74 151E DC23 FAQ7 6141 0BOS 00D1 EBEB 6141 0BOS 00D3 EGFE 6141 0BOS 00DL E716
05D0: 6141 0BOS 00D3 €72B 000A E230 94F3 €4CC 70E4 3305 GOF3 EA4LD ACA5 B31E 9EF3 F406
05D4: 38CS 7105 CCF5 241D 7002 2230 AQ73 EACC 4CE7 A105 ACF3 EAILC 3C74 111E CCF3 F406
05D8: 4CAE 239E 9EF3 07 38C5 7505 C575 241D 0008 E2BO 94F3 E4CC 70E4 3305 60F3 E41D
05DC: ACAS 631E 9 406 38C5 7105 CCF5 241D 7002 22BO AQ73 EACD 4CE7 AL10S ACF3 E41C
05EQ: 3C74 111E CCF3 F406 ACAE 239E 9EF3 F407 38C5 7505 C575 241D 70ES 6349 AQ74 0000
05E4: 2C05 6110 4C93 EQDD 40A5 40D2 4CF3 EFBC 34EB 6103 BCF3 E79C 38E8 7010 CCF3 E40C
O5E8 : 1CE4 3510 DF13 E79D 70E2 2349 A074 0000 2C05 6110 4C93 EODD 40A5 40D2 ACF3 EFBC
O5EC: 34EB 6103 BCF3 E79C 38E8 7010 CCF3 E40C 4C75 531E DEF3 F406 3CE4 1510 DF13 E79D
05F0: 70E4 23E5 AOF3 E41D ACAS 631E 9EF3 F406 38C5 7105 CCF5 241D 70E2 23ES AQ73 EAIC
05F4: 28A5 611E OCF3 Fa07 3D34 211E 8CF3 DCO7 4CAS G31E 9EF3 F406 38C5 7105 CCF5 241D
05F8: SCES 7110 OCF3 E40D 7172 6310 AO73 FOOD S5CAS 611E BCF3 AD24 4025 611E OCF3 DD1S
05FC: 20E4 2105 8CF3 ETC7 60E2 0BO9 00D3 DOOO 3480 0BLO 20F3 ES0D 34A0 2ACS 0OF3 ES69
0600: 34A2 0AC4 OOF3 DF13 38A0 C824 O0OF3 CC6E 38A5 7510 8823 ESOQC 38E5 7109 CCF3 8036
0604 : 38E0 1800 6083 E40C 7174 2310 A072 FOOD 54A0 411E 8CD3 F407 SCAS 611E BCF3 BD25
0608 0407 F149 CCFl C0OQ0 4C8E D3A0 DE73 EQOD 1CB7 All2 ECF3 DD3C 48EE 3309 9CF3 COO7
060C : 5094 3467 D193 ED5C 3935 7105 CCFS 1C1D 7174 2310 A072 FOOD 5412 4110 8CD3 ES54D
0610: 5CA5 611E BCF3 BD2S 3870 091E O06F3 F406 4895 7267 9CF3 E95D 2003 4149 ACF1 COO1
0614 4CA5 53A0 DED2 EQOD 2089 4102 4C83 DD3C 3876 7112 CCF3 FD3C 4CEE 3190 8CF3 E40C
0618 50A4 3105 CCFS 241C 38E3 BS10 C063 EADC 70E4 2349 AD74 0000 04A7 FL1E CCF3 F407
061C: 410€ EL1AQ 4CF3 COQD 2CA7 Al12 ACF3 ED3C 4DAE 1390 DEF4 240D 5074 3105 CCFS 241D
0620: 3805 7510 C065 24DC 7014 2310 AOD3 ES4D 04A9 611E ACC3 F407 2806 7549 D261 C000
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PAGE 524 CONTROL STORE 10/ 2/88 9:28 AM

ADDRESS
OACS : 38A6 3104 CCF3 A72F 21A0 OBO4 1E7B FC3B 871 F110 CDE3 A43D 2865 708E C3C3 E459
0ACC: 3885 708C CCFl A45D 3870 0910 1E73 ASFD 8E6 F11E CCF3 EA408 2897 F3AD F4F3 DCAS
QADO : 38ES 6129 COF2 COOC 38A0 1910 FEF7 6801 8A0 2904 0093 AT7ZF 18EQ 4B10 0097 5804
0AD4 : 1805 70C4 CCD2 E72E 18EC 0BOS 20F2 E600 8AS5 7024 8C63 E448B 38DS 7024 F2F 44A
OADS : BOAS 7104 CC81 A72F 38D5 70C4 CCF2 E72E 8ES 7040 84F3 DBOE 18EQ0 OA24 OE93 EBB3
OADC : 3BEOQ 1824 FE®2 E72F 38ES 5110 84F3 D80B 885 70CD 8C64 2802 38D1 6904 O0F3 A44B
OAEQ: 38A5 70C4 CCF2 E72F 3865 7108 CCF3 300F DOS 708E CCD3 EA4SS 28BS 708C CCF4 245D
OAEA4: 38ES 7113 CCF3 ASOD 41D 11E CCFL E409 8E7 F3A0 FAF3 E44D 3895 7049 CCF3 FFFO
OAES : 3885 7110 CCF3 A40D 1CEQ 0BO9S FOF3 81FF 895 711D CCF7 6803 2CE0 4D04 0063 EA44B
OAEC: 3805 710B CCF3 804F 38ES5 7024 CCF2 E72F 885 7110 C4F3 E40C 2CE5 6224 8463 EB77
OAFO: 38F5 7108 CCF3 E000Q 2D1B 3510 D7B4 5COC BOEQ 0824 BC62 E72B 3865 70C4 CCF2 E72F
0AF 4 : 98E0 08A0 80D3 D8OC BOEO 0824 E262 E72A BOES 7024 C062 E72A BOES 7104 8C63 E72A
OAF 8 : BOEC 0904 E26 728 BOES 7104 D063 E72A 38ES 7510 D783 E40C 38 7509 CE84 4149
OAFC: 38E5 7110 CCF 40C 2085 711C DC82 2401 3BES 7105 CCF3 ATILE 38ES 7110 CCF3 E40C
0BOO : 0001 0002 00O 004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 Q004
0804 : 0001 0002 000 004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004
0808 : 0001 0002 0003 0004 00 000 03 0004 000 0003 0004 0001 0002 0003 0004
0B0C: 0001 0002 0003 0004 00 0002 0003 0004 001 0002 0003 0004 0001 0002 Q003 0004
0B10: 0001 0002 0003 0004 00 002 0003 0004 001 0002 0003 0004 0001 0002 0003 0004
0814 0001 0002 0003 0004 00 0003 0004 001 0002 0003 0004 000 002 0003 0004
0818: 0001 0002 0003 0004 00 0002 0003 0004 0001 0002 000 004 0001 0002 0003 0004
0B1cC: 0001 0002 0004 00! 0002 0003 0004 000f{ 0002 0003 0004 000 0 0003 0004
0820: 3905 711D DC67 3ES2 A4 SD10 04F3 DB4D 8ES 7110 CCF3 EA 18 3509 CCBS 1804
0824 - 8EB BOES CCF 88E 8 7426 D241 9BAC AQO 1910 20F3 EG67C A4ES 71C0 DCF3 ES0OD
0828 : 8FQ 88C7 O2F B30 8 7111 CCF3 EA7D 8EQ 0910 3AF3 E271 38F5 70CD CCFl AAG4
0B2C: 2CFB 3110 CCF 40D 8 31C8 FCF3 CO38 8B8 30CS5 CCF3 E750 74E0 0BO9 OEF3 D668
0B30: 2CE4 6109 8CF3 CO1l T4EQ 2310 C8F 400 8A5 7025 DCF3 E4F8 3349 F78A 0000
0B34: 38E6 3105 CCF3 EA4F3 8E7 3105 CCF 4F2 8ES 7105 CCF8 F8F2 7105 CCF3 EAF2
0B38: 38EOC 0905 06D3 E76F 8EC 0905 08D4 279A 8ES 7105 CCF3 E4 7105 CCF3 E4F8
083C: 38EQ 09B4 0673 FC53 4ES 4110 0CO3 ATEC 575 4179 8D32 FFFA L 4310 1CF1 C80D
0840 5405 411E 4C13 FCOS 8 631E 9CF3 FCO4 875 531E DCF3 FCA E2 4139 0CD4 7FFE
0B44: 38ES 7110 CCF2 C89D 3CES 7109 CC83 8009 44F5 6310 8892 240D 3910 091D 0704 2C04
0848 : 3892 7179 9CD FFA BOEF F911 FFO2 FESD 3C95 7109 CC83 8008 34F5 6310 8492 240C
0B4C: 8108 B51D D484 2C03 388F 3585 DAE2 EGBE 0040 0BO8 7EF3 CO7E BO ODOA 8003 CO81
0B50: 00BF FBiO 8101 240D 3848 61988 4AD1 F8o J8ES 7000 CCF3 EAQC 508 F D764 840C
0854 3508 3425 DF73 E7DE 0405 7110 CC9 40C JBES 716F CCD3 EA406 $28C 3AF3 D455
0E58: 28BS 7110 CDAA EA0C 8ES5 7110 8CC COD 0405 7110 CC92 EAQC 716F CCD3 EAQ6
0B5C: 2885 528C BAF3 DCS5S 8B7 AlLC 4CC 801 AAB1 B11C CDAA EA401 S 7110 8D43 E40D
0B60: 1445 7110 CC92 EAQC 8ES 716F CCD. 407 2885 428C BAF3 CCSS 7 A11C 4CC2 BB8OD
0864 AABL BL1C CDAA E401 8ES 7110 CCF3 E40C 067 B110 8D42 EA4OD E91 B11C CC9A 6400
0868 38ES 71EF CCD3 £407 8BS 428C BAF3 CCS5S 8ES 7110 CCFJ EA40D 8AS 7110 CAFl EA407
0B6C: 9297 AL1l0 8C93 E4QC E31 B110 CCF2 A40D 8A5 711C CCF3 F800 877 AL1C 4CD2 ECOL
0B70: AABL B11C CC04 2401 84E6 7110 CCC3 A43C 8201 F138 CCF3I FFFF EOS 6110 8CF3 E40C
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0BA4 : 44E5 7105 CDO3 A7I1E 6107 3025 CC33 ETDE C44 7108 CCF3 CO7F 44E3 6110 CCF3 EA40C
0BAg 14A3 7110 CCF3 E79C 18E3 7110 CCF3 E40D 1CE3 7110 CCF3 EA40C 3830 0840 14D3 CFEO
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PAGE 527 CONTROL STORE 10/ 2/88 9:28 AM
ADDRESS
0D0O0:

D 38F0 0909 2A93 DAOA 2CE4 F109 CCF3 8033 38E0 3110 CCD3 EST7C 34F2 FO68 CCF3 CO021
aD0o4 3RES 2105 BC73 E400 3CES 7513 D443 EABD 3CES 7513 D463 EABC BCEF EBOS FFF3 ES27
aDo8 3945 7511 D40S 270D 38E0 0904 0693 E313 3JBE2 09804 0097 SE97 38E5 7104 CCF3 DE22
oDOC 38E5 7104 CCF3 EJ4F 3945 7106 CCFS5 252A 38ES 7104 CCF3 E2F3 38ES 7104 CCF3 E2FA
0oD10 38E5 7104 CCF3 E302 38E5 7104 CCF3 DFDF 38E6 3104 CCF3 F227 38E6 7104 CCF3 F24A
oD14 38ES 7104 CCF3 F3AF 38E5 7104 CCF3 F3BE JBES 7105 CCF3 EAF8 38ES 7105 CCF3 E4F8
0D18 38ES 7105 CCF3 EA4F8 3BES 7105 CCF3 EA4F8 JB8ES5 7105 CCF3 EAFS 38E5 7105 CCF3 EAF8
oD1C 38ES5 7105 CCF3 EA4F8 38ES 7104 CCF3 F603 38E5 7104 CCF3 F648B 38E0 0904 0ADS F733
0D20 38E5 7104 CCF3 F802 38EOQ 0904 0873 F883 38E1 3104 DCF6 F9DF 38ES 7110 CCF3 E40C
oD24 38ES5 7110 CCF3 E40C



PAGE 528 CONTROL STORE 10/ 2/86 9:28 AM
ADDRESS
0D40:

BCEO 1D10 OlF3 E40D 6QEA B110 COF3 EACD BCE9 3510 C953 EA40C 38E8 7110 CCr3 E40D
0D44: 3BFS 7175 CCF2 E860 3BF5 7510 D491 ECFC 3IBFS 7125 CCF2 EB2) 34F4 F110 CCF3 EEDC
0D48 0003 7512 D49F E4CC 3945 7511 C065 270D 2CD4 3111 CCF3 E63C J8EC 0949 OEYL COOO
0DA4C : S0FA B11D COF3 EED3 38E6 BS49 C9E4 1802 BCD8 5310 CS5F3 ESOC 38ES 7110 CCF3 E40C
oDpso 38ES 7110 CCF3 E40C



PAGE 529 CONTROL STORE 10/ 2/86 9:28 AM

ADDRESS

0D80: SOE4 3109 DCF3 81D3 38E0 0910 08F6 E40D 882 E178 8CF3 FFCl 2080 08 12F6 CO3E
0D84: 3060 EL79 B8C73 FFFE 3942 Alll CCF5 240C 8FB F828 FEF3 C400 3023 6219 88F3 FFFD
0D88: 3BEF £f910 FAF3 EE2C 48A0 0910 46F3 DEBC CEQ A110 AC73 E40D 3EFS 712A CCF4 0000
0D8C: 38F5 70C0O CCF2 E£40C D03 7110 DCF3 EGDD 8AF F910 F2F3 DF2D 36A9 20A1 8CF3 E40D
0D90: 3BE8 7110 CCF3 E6DD 8ES 7010 CCF3 E6DD 3945 7111 CCF5 270C 38ED 3510 COBS £40C
0D94: 38ED 7109 CCF3 €009 8ES 7510 CO83 EEBD J8ES 7109 CCF3 81D3 38ES 7110 CCF3 EA0C
0D98: 3885 7178 CCF3 FFCL C80 4908 12F6 CO3E 48FF F910 FCF1 EABD 3882 A179 8CF4 3FF5
0DSC: 48F0 0828 46F3 C400 CE2 A105 ACD3 EGEB 8F5 7110 CCF4 640D 3005 7110 CC93 E6BD
ODAO: 38EB 2110 8CF3 EA40C 38FA B558 DAS54 3FFF 4ES 7110 DC93 EAOD 38E4 B110 9CF3 E40D
0DA4 38E3 7110 CCF3 EA0C 38D4 B179 8CF2 FFFE CE3 7020 CCF3 ECOC 1CEF FBAS EEF3 E6C2
ODAS . 2902 F110 CCF3 EEDD 3915 7178 CCF4 77FE D16 0BO8 GOF3 C800 28EB 3025 CCF3 EEC3
ODAC: 3875 7510 DBO3 E73D 3D10 OD10 04F3 E6DC 8E3 7110 CCF3 EACD 38ES 7510 DC63 EA0C
0DBO: 38D5 7179 CCF1l FFF2 2CE9 3109 CCF3 CO00C 2C1a BG20 8CF3 E40D 1CEA BOB9 CCF1 C801
0DB4 : 34E4 B10S 8CF3 EGEB 04E3 7020 CCF3 FCOD 38ES 7105 CCF3 EGEE 3825 70C8 CCF3 FF80
0DB8 : 38E5 7105 CCF3 EBEE 38ES 7105 CCF3 E726 38ES 7179 CCF1 F7FF 5820 B108 CCF4 0Q07F
0DBC : 0BAF FB10 80F3 EA4OD 8FC E912 80F5 ACOD 8BE 3579 DC43 FFFF 3BES 7110 CCF3 EEAC
0DCO: 38ES 70BO CCF3 DCOC 8FS 7110 CCF3 DED4 8E5 7030 CCF3 DCOD 38F5 711D CCF3 DED2
oDc4 3905 711A CCFO 2501 8ES 7010 CCF3 E79D 8ES 7109 CCFD 4028 3BES 7109 CCFO 8401
0DC8 38B5 7010 CCO3 E79D 8E5 7109 CCFO 8402 825 7110 CCFD 640D 3825 7010 CCF3 E79D
0DCC 38E2 EL109 BCF3 81D3 96D FS51D DE63 EAAE C80 4978 04F3 FFCO 2C83 2108 8C97 003F
00D0 58E4 B319 ACFl FFFE D49 3511 DE6S 270D CF3 5338 C8F4 3FFF 3CB8 0ACS 00D4 6F7A
0DD4 38EO0 3909 F863 81DB 3505 311D CCF3 DCO4 2C83 7378 84F3 FFCO 18380 E108 CCF6 CO3E
0DD8 : 38E0 EL110 BCF3 E79D 8F5 7110 CCF5S 640C 8F5 7110 CCF6 640C 39A5 502D DCF3 ECOL
0DDC : 28E2 QD00 QQF3 EQOD 8E8 7110 CCF3 ESOC 3BES 7109 CCF3 81iDO 44ES5 7109 F4 4401
ODEO 2C85 6178 8CF2 FFCO 882 E108 CCF6 CO3F 3110 0910 0663 FEBC 3009 3579 DE63 FFFE
GDEA4 38F4 0BA7 OOF3 EF9A CE3 6305 84F3 E756 38EH 7111 CCF3 E79D 3E5 7010 CCF3 E40D
ODES 38E5 7110 CCF3 E40C 8ES 7110 CCF3 EA4OC




PAGE 530 CONTROL STORE 10/ 2/88 9:28 AM
ADDRESS
0EO

0 8ES 7109 CCD3 81E1l 38E0 0910 2AF8 E40D 38E0Q 0910 26F3 EA3C 880 E178 8CF3 FFCO
0ED4: 3CBS 7109 CCF4 440D 2FFF F910 FE73 E8OD 28FF F910 FC90 2COD 885 7108 CCF6 CO3F
OEO08 : 3875 7110 CCF3 E6BC 34E2 F110 CCFO 640D 44E2 F110 CCF4 640D D4S 7111 CC75 270C
OEOC: 3CF5 7110 CCF3 E40C 405 611C CCFO A801 28ES 7129 CC33 F800 8ES 6108 CC92 CA4C
0ELO: 2CAS 411C ECFO 0801 8ES5 7110 CC13 EA40C 28E9 3579 D173 FFD2 COB 1110 CCFO A40D
0E14: 1CE8 B110 DC73 E40D 8€5 7110 CC73 EACD 3815 7110 CCFO E40C 96F F979 F6F3 FFF9
DELS 28B4 B110 CCF3 E72D 8ES 71EF CCF3 E406 28BS 728C FAF3 DCSS 2885 7110 CCF3 E40D
QELC: 28E5 7110 CCFO 3C0D 8£S 7110 8CF3 EA40D 2805 411C CCF3 CAD1 28E3 7010 CCF3 E40C
0£20: 28EA B110 2CF3 EAOC 8ES 7510 CO83 E40C 1CE9 3709 3213 COC9 0405 711C CCFO 2C00
0E24 38ES 6110 8C13 ECOC 8E5 7109 CCD1 COC9 3815 70FF CCF3 E406 CE5S 628C BCF3 ECS54
0E28: 38ES5 6110 8263 EA4CD 4ES 7110 CCl3 E4CD 0CES 7110 CCD3 £40C 805 70FF CCF3 EAOE
OE2C: 1CES 628C BCF3 ECS54 8ES 6110 82F3 E40D 38ES 7109 CCF3 81E0 545 7111 CCO5 270C
OE30 3880 4978 00F3 FFCO C82 E108 8CS6 CO3F 38ES 6110 9CFJ3 E40D CES 7311 F8F3 EABC
OE34 28ES 7310 F8F3 EAQD 8F5 7025 CCF4 B5SBE 38F0 0847 16F3 ESC7 14F5 70A7 CCF3 E9CS
0E38 28F0 0910 04F3 EABD 8E4 E109 8CF4 0011 44F5 7308 FAFLl 87FF 28B5 731C FA73 E408
0E3C 2D63 7379 FBF3 FFFO CA4 BOCO CCF3 EA4OC 3BE3 5110 CCF3 ES8D 40E5 7110 CC43 E40D
0E40 28E2 D109 4CF3 C0O0S 8B5 7110 CCF3 EA3D 3CEC 7B11 FE63 EEBC 28ES 7310 F8F3 E40D
0E44 38ES 711C CCF4 2808 CFS 411C 6CFO 0000 2885 7110 CC13 E40C 4108 3509 DAD3 CO04
OEA48: 2CE2 D110 4CF3 EA4QC 8ES 7111 CCF3 EABD 38E5 7110 CCF3 E40C 3CF5 411C 6CF3 CO0O
QE4C: 3BEA A510 83F3 E40C Q08EB 3510 D733 EA0D OCES 708F CCF3 EA406 8BS 708C CCF3 EB58
0£50: 38B5 7149 CCF1 8000 40ES 7310 FAF3 EAOD 44A4 D11C 4CF3 E4 853 6110 CCF3 D23D
OE54: 3913 411C 8CF3 E40A 3883 411C 4CF3 E408 4108 OCF3 C7FE CBF 8B10 QOF3 E40D
OESS: 40BB 351D D603 EAD2 3905 7109 CCF3 COO04 2CE2 D110 4CF3 E40C 8ES 7111 CCF3 EABD
OESC: 38 7110 CCF3 E40C 3CFS 7110 CCF3 E40C 0405 611C ACF3 EEDIL 8EJ3 6110 8CF3 E40C
0E60: OCEO 0810 20F7 240C 0BEQ 4825 10F3 E9AF 2108 8CF3 COILE 8BF F8CB F COLF
OE64 : 38E5 6105 8CF3 EDAB 28BS 7110 CCF3 EA0D 38 6113 8CF3 ECOD 38ES5 62C5 B4F3 EDSA
QE68 : 38ES5 6110 8CF3 ECOD 38ES 6110 8CF3 ECOD 6310 88F3 E40D 510 0909 12F1 EOOL
QOE6C: 38E4 EL110 8CF3 EA40C 38E3 5185 CCF3 ESD7 38 7010 CCF3 E79D 8E5 7109 CCFO 0007
Q0E70: 3BES 7010 CCF3 EF9C 38BES 7109 CCFO 0032 38 7010 CCF3 EF9C 8ES 7109 CCFO 0034
OE74: 38ES 7010 CCF3 EFSC 38EF F909 FEFO 0009 38 7010 CCF3 EBSD 94D 7511 DASS 270D
0E78: 38E0 5909 6EF3 CO14 2962 F11D CCF3 EEAF 38EQ 4909 3873 81DE E8 B509 DA51 8013
QE7C: 38F1 3045 CCF3 EB97 2CES 7109 CCD4 0008 1C F178 CCF3 FFCL C80 4908 0037 003F
0EBO: 3005 7110 CCF3 E63C QCAS 2109 8CF4 0010 30 7110 CCF3 DA2F 8B3 7111 8CF3 E62C
OEB4: 3CB3 7111 CCF3 E62C 3CB3 7111 CCF3 E62C elel 7111 CCF3 E62C CB3 7111 CCF3 E62C
OE88: 3CE3 7109 CCF3 C7FE 3D03 70A7 CCF3 EESE 8 0909 28F3 81E0 9C2 E110 9CF7 640D
0ESC: 3880 F108 7CF7 OO03E 3C85 7178 CCF3 FFCO 2C 4910 OAF3 EBOC BF3 3110 CCF2 ECOD
0E90: 28AF F911 FCF3 E6CC 38AS C910 0093 E6CC 3CFS 711C CCDL BCOL 4E5 7109 C092 CA4D
OE94: 2CAS 711C ACF1 5801 28F9 3510 D991 640D 2855 7110 CCD1 A40D 8F5 7029 CCFL 7FD2
OEQ9E: 38FS5 7111 CCF1 640C 39D5 7110 CCD7 240D 38ES 7110 8C43 CECD 8ES 71EF CCF3 E406
OE9C: 28BS 728C FAF3 D454 28BS 7110 CCF3 E40D 1065 711C 8CF4 7C00 OCA3 3110 DCF3 EBDC
0EAD: 44F3 7110 CCF3 EA4OC 2CE3 7110 CCF3 E40C 3CE3 7109 CCF4 0010 1CE4 F110 CCF3 E40C
OEA4: 40E3 7110 CCF3 E40C 38ES 7010 CCF3 E40D 38ES 7110 CCF3 E40C 38ES 7110 CCF3 E40C
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ADDRESS
1000: 70ES 7109 C2F3 EOOE 2D54 E110 8CFJ3 EAQC 392F FOD2 CCF3 EDSC 3956 7112 CCF3 FO3D
1004 J8E0 3190 CCF6 ESFD 70E7 F310 F6F3 ESED 74F5 7000 CC94 258D 38ES 7104 CCF3 C58B
1008 - J8ES 7104 CCF3 CAEA 38E5 7105 CCF3 EA4FB 38ES 7105 CCF3 EAF8 38ES 7104 CCF3 C95A
100C: 38E5 7104 CCF3 €286 38EE FSAS DS5B3 ES37 38EE FS10 D573 E40D 3940 0911 S54F5 270D
1010: 4105 70D7 C2F3 EBF8 28ES 7109 C2F3 EOQ2B 2004 ELL1C 8CF3 EA4QF 38B0 307C CCF3 ES4F
1014 40ES 7000 CC93 EA40C 3BES 7105 CCF3 EAFS 38EE F5A4 C3E3 C283 38E5 7105 CCF3 EG666
1018: 38ES 7105 CCF3 E666 3BES 7104 CCF3 CB8OE 38E5 7104 CCF3 0E 38E5 7104 CCF3 C80E
101C: 38E5 7104 CCF3 C8OE 38EE FSAS D203 EA4C3 38EE FSA4 DFFJ £002 38ES5 71B4 CCF3 EO06
1020 3976 7125 CCF2 FO21 3905 7080 CCF3 E40D 38E6 0113 Q2F2 FCBC 5402 6174 8C74 411A
1024 38ES5 71FS CCF3 EA49B 4878 56D7 F433 FDOE 3CES 7110 CC93 DCOC 5CB3 E072 FCF3 BCOC
1028 44D8 FL00 CCF1l E40D 3888 5110 DCF1 E40C 38EQ 6110 8CF1 DCOA 5CA5 607E BCF3 BCO4
102C: 38F5 7100 CCF4 6406 3885 7110 CCF4 6406 38ES 7110 CCF3 E€40C 44E5 5210 C473 E40C
1030: 3976 7125 CCF2 FO21 3905 70BO CCF3 E40D 38E6 0113 02F2 FCBC 5402 6164 8C74 4127
1034: 38ES5 71FS CCF3 E4DA 4878 56D7 F433 FDOE 3CE3 F110 CC93 DCOD SCB3 EQ72 FCF3 BCOC
1038: 38D5 7100 ACF1 E40D 3880 6110 9CD1 EA40D SCAS 607E BCF3 BCO4 44F8 F100 CCF1 A40D
103C: 3888 7110 9CF1 A40D 38ED 6110 8CF1 DCOA SCAS 607t BCF3 BCOA4 38FS5 7100 CCF4 6406
1040 3885 5110 86F4 6406 28ES 5310 C473 D8OB 44ES 6210 C463 E40D 3875 7149 CCF1 COOL
1044 4885 631E DCF3 FCO4 38E2 5000 CCF3 EA40C 5074 Bill DCFS5 E49D 24C3 7047 CCF3 F944
1048 1CE2 7000 CCF3 E4DD 5CE4 B110 DCF3 EASD 24A3 7111 CCF5 EASD 24C3 7047 CCF3 F944
104C: 1CE2 7000 CCF3 EA40D 60ES 7145 CAD3 E42C 38EQ 0910 06F3 E40C 294B 7710 2081 EA40C
1050: 60E5 7110 C8F4 0405 60B5 711D CCl4 6802 5118 £C22 FFFE 3825 7128 GCF3 COOL
1054 2CBS5 7110 CCD3 E40D 42C8 B6C7 B673 EDIF 3935 7510 D643 FFOD 38ED 0525 4033 E42C
1058 : 28E8 8710 2073 E4BD 38E6 7110 CCF3 E4BD 38ES5 7110 CCF3 EA&QC 38ED 3525 CO83 E42D
105C: JBES 7129 CCF3 CO000 04ES 6310 C8D3 E40C 60ES 7110 C8F4 0085 38B5 411D 4C94 6882
1060 60AS 7118 C4F2 FFFE 38A5 7110 8CF3 EA4QC 42C8 AGC7 F673 E99E 3935 7110 CCF3 FFOC
1064: 4CBS BJ31E DEF3 F406 38C5 7110 8CF5 240C 8AS5 7010 CCF8 240D 38E0Q 5910 2473 E40D
1068 : 38E5 7110 CCF3 EA4OC 3902 F025 CCF1 ES10 8E8 BS10 9783 DCOD 38B5 6111 FCF3 E6BC
106C: 40A5 71310 CCF3 E6BD 38F2 FOD7 DCF3 E9E3 CEB 3509 D783 C525% 2CF2 F110 CCF3 E40D
1070 2CB8 B510 D726 E40D 3CEB 3510 C443 E40C 28A5 7110 CC73 E6BD 38ES 7110 CCF3 E40C
1074 40F5 7110 COF3 E40D 4078 68710 E443 EABD 8E2 F110 CCF6 E40C 38F5 7025 CCF1 ESL1
1078 38D5 7110 8CF8 EAOC 38A1 FL110 CCD7 640C C72 FOF1 CCF3 DD90 2C70 E110 8C93 DD8O
107¢c 2CB2 F025 4CF3 ES510 3CFB 3508 CCB8 OIFE CAS 7067 CC73 DDL1 28D4 OD11 OOF3 EG6BC
1080 28A3 7108 CCF3 DFFE 3CB7 F110 COF3 ECOO 38FS 6110 FC98 840C 38AS S3BO F4F8 ACOD
1084 38EB 2795 8443 ES28 39D7 Fil0 8CFB 240D 8ES 7149 CCF3 EOQOL 1E3E E3AD C8F3 DCO3
1088 38E8 A445 98F3 EEJE 34ES 7110 CCF3 FCOC 8 711E CCF3 E807 4605 7110 C 240C
104C 3A15 7110 CCFS 3FOD 3A15 7110 CCF4 E40C A 7110 CCF3 240C 38E5 71A0 CCD3 ES9D
1090 3E37 FL110 CCF2 E40C 5074 B12E DCFS5 FQ98 4 7140 CCF3 EASD 38E3 6110 4CF3 FCAC
1094 3973 6109 CCFS CO08 44E3 7110 CC35 ACOD 8 6110 ECF3 EABC 38EE BS549 C324 3E02
1098 J8ES 7559 C324 0003 B8ES 7175 CC73 EA8] 1 6B08 QOF1 80OF 60EF 9CCO FEF4 68FE
109C 38E8 AL09 9CF4 4008 3BE8 7110 CCF3 EA4QD 44 1310 88F3 E40D 38ES 7010 FC73 E40C
10A0 38EC 0900 DA73 ESCD 4EA F109 CCFl COOS 38 3104 CCF3 FCS0 08ES 4309 04F1 4040
10A4 SCES 7025 CCD3 EBEF 8EF 7425 DF33 CAAB 39 4110 C2F7 240C 5572 B61F5 8C72 E6AS
10A8 48AB 6607 BF73 EFDF 8E7 C310 F6F8 1ECC 38 4025 42F3 C3F7 $572 B1FS 8C73 E6BE
10AC 48AB 66D7 BF73 EFDF 8ES 50B0 CDO3 C59D 8 0510 9CD3 E£58C 3CFE 71B0 C664 2406
1080 3CFS 7110 C464 2405 8ES 4110 3C03 EA40C 8 4110 SC13 EA40D 38ES 4110 BC23 EA40C
1084 3BES 41C5 DC33 E75A 90B 04C7 1C03 DBEA 8 3425 DB93 CB2F J8EE B510 DBB3 ES8D
1088 38ES 7510 DBO3 ESAC OE2 71A0 DDO3 ES9D 8 B305 9CF3 E6BE 3A0A 3511 DI 26CC
108C 38BF 3S1E DAF3 FDBS C5 751E DAF3 FCOS 8 71D0 CCF3 E40C 394B 3579 CIFS5 3FFE
10C0O 38ES 5025 4C63 CBEE 38ES 71CS CCF3 E786 8EE BSBS DC83 E712 J8F5 71B0 CCF4 2408
10C4 38F5 4110 BC24 25A4 8ES 41CS5 DC33 E793 908 04C7 9FB3 DBEA J8EA 35BS DBE3 E713
10C8 3AD5 7111 CCF8 26CD 38BF 3S1E DC33 FDBS 8C5 751E DC33 FCO6 38ES5 71CS CCF4 179A
10cC 38EE 3595 DD43 E73E 8ES 71C5 CCF4 179A CEE 7110 C663 E£40C 3CE6 3110 C463 E40D
10D0: 38ES 4110 3C03 E40C 8ES 41C5 5C13 E7B7 3908 04C7 1FB3 DBEB 38EA 3595 DBE3 E73F
1004 : 80E2 7110 DDO3 E40D 8E6 7305 9CF3 E73B 18E5 S110 02F3 E65SC 5572 61FS 8C73 £766
10D8 - 48AB 66D7 BF73 EFDF C65 7030 CCF3 D26C 80E2 7100 CCF1l A806 38EF 3110 CCF1 AQOS
100C: 38E8 3110 CCF3 EA4OC 5 5110 02F3 E65D 5572 61F5 8C73 E782 48AB 66D7 BF73 EFDF
10€0: 3005 7030 CCF3 D26D 80E2 7100 CCF4 2807 38E5 7110 CCF4 2005 J8E8 3110 CCF3 E40C
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ADDRESS

11C8: CES 7111 C8F3 DAOC 90E8 Al10 ECF3 EBOC 2CES 5310 €532 FCOB 1DOB 76D7 BDE3 DF6E
11¢C: 38EE B580 DDO3 EASC 38E6 B10S CCF3 E71F 3J8E2 5080 1C43 ES9C 38A5 751E DC63 D80S
1100: 3875 518D 5C53 FED3 28E6 D305 9CF3 E71F 38E2 5080 1C43 ES9C 38A5 751E DCE3 D8OS
11D4: 10E5 5310 9CFl FESC 39FE BS510 DD83 A40C 40E5 7085 CC72 DF63 38£6 B110 CCF3 EA4S5C
1108 38E5 5085 CAF2 DF72 3906 D11D 5C53 EAD2 38A5 751E DD63 D854 38E5 7110 CCF3 ESCD
11DC: 38EC 3510 DDD3 EBBC 38E8 3110 CCF3 EAOC 38EQ 0910 60F3 E40C 1C78 21A9 ACF3 C021
11EQ: 2C78 3109 CC71 CO32 3BES 71A9 CCFl COF 38E8 3109 CCF1l COFA 38EC 0910 80F3 ES9C
11E4 1CEB 6110 ACF3 ESAD 3BEZ 3109 CCF3 C092 1C78 6179 ECF3 FFEQ 38E8 2110 CC73 E58C
11E8 3870 08C9 60F3 FFOA 38ES 6000 8CF1 EBOD 876 £0C9 8CF3 FFO7 38ED 0800 A4F1 EBOC
11€EC 1C7B 6179 ACF3 FFCF 38BE8 2110 CC73 EA40C 8E6 7000 CCF3 ESAD J8ED 0910 80F3 EA40D
11F0 1CEB 6110 ACF3 E40C 3BE8 3109 CCF3 C092 C7B 6178 ECF3 FFEO 38E8 2110 CC73 E40C
11F4 3870 08CY 60F3 FFOA 3BE5 6000 8CF1 ESOD 75 60C9 BCF3 FFO6 38EQ 0800 A4F1L ESOC
11F8 1C78 6179 ACF3 FFCF 3BE8 2110 CC73 E40C ES 7000 CCF3 EA40C 38E0Q 0910 40F3 E59C
L11FC 3876 BOC2 CCF3 E80D 38EQ 0800 56F3 E40C 76 30C2 CCF3 E80C 3860 0800 SAF3 E40C
1200 3876 FOC2 CCF3 ESO0C 38ES 7000 CCF3 EA40C 8 3110 CCF3 ESCD 38E0 0979 0674 7FC7
1204 38ES 7104 CCF3 FCS0 SCE5 7025 CC63 Cl3E 3917 0065 82F3 C13F S4E2 61F5 8C73 E428
1208 48AB 66D7 B533 DY4E 38E7 4110 42F)1 SE9D 54£2 61F5 8C73 E432 48AB 66D7 B533 DY4E
120C 38E8 C11C 4CF3 COAF 8F6 7110 CCF2 E588 38ES 7113 CCF1 540C 38E5 5109 CC44 0060
1210 38EQ0 0909 7204 4041 4 7110 C2F3 EAOD AS 7108 CCF3 COQE 38EB 2625 D233 EC83
1214 38EB 2710 92C3 E40C 8EB 2710 9347 COOD ES 7104 CCF3 C6E2 38E7 7105 CCF3 ES2A
1218 JCEE 7180 C673 E40D C 7000 C473 ES8D E2 5000 1C43 E€59D 38EE B110 CCF2 DCOD
121C: 3JBES 3110 CCF3 FDAB 8 DilD 5C53 EED3 AS 711E CCF3 D80S 38E5 7000 CGF3 E40C
1220: JBES 7513 D187 COOD 8ES 5104 CC33 C6E3 3BE5S 75C5 D283 ESJIF JBES 7113 CCF7 COOD
1224: 38E5 7104 CCF3 CBE2 10ES 53CS 9CF3 ES3F 38E5 7510 D183 EA0C 38E5 5110 CC3I3 E40D
1228 3908 0710 11B1 EA40C 38ES 4110 CC78 276C 8ES5 7104 CCF3 CTEF 38ES 75C5 D3F3 ES3F
122C: JBED 0905 4033 E463 7 10C7 CC33 DCBE 8E7 7109 CCFl CO61 38ES 7104 CCF3 C7BF
1230: 1D0B 76D7 B4E3 DD3A 7513 D1B7 COOD 8E5 7104 CCF3 C6E2 38E5 75C5 D3D3 ES3E
1234: 38E5 7113 CCF7 COOD 7104 CCF3 C6E2 QES 53CS 9CF3 ES3F 38E0 0905 4033 E463
1238 383F 34C2 D3A3 DCOC 7109 CCF1 CO60 5 510 C33 C7BE 1DOB 76D7 BAE3 DD3A
123C: BES 7510 D1B3 EA40C 4110 CC78 276C 5 7104 CCF3 C78F 3A07 7045 CCF3 ES16
1240 JBES 7110 CCF3 D69YD ES 7110 CCF1 FCOD ES 7104 CCF3 C77A 38F5 7110 CCF3 E408
1244 3885 751D DA4F3 DED2 ES 7111 CCF3 DB89C S5 5310 9CF1 FCOD 3BES 7104 CCF3 C77A
1248 38FS 7110 CCF3 EA40B BS 7510 DAF3 DEOF E F51)1 D4F3 D69 2CE5 5310 9CF3 FCOC
124C: 38F5 6110 CAF3 EA405 BS 751D D4F3 5 7110 CCF3 ESCD 34EA F110 CCF3 EADC
1250 38E3 B110 CCF3 E7ED EF 35C5 C6E3 E5AD 5 7010 CCF3 EA0D 875 7149 CCF1l COO

1254 4885 631E DCF3 D804 E2 5000 CCF3 EA0C 0 0909 0878 0041 8ES 7104 CDO3 FCS51
1258 38EB 0509 15C8 4049 E7 4110 4508 48B5 A 8110 4CF8 08B6 8E7 3105 CCF3 E42C
125C 38E5 7113 CCFO 27ED 75 4111 82F1 A40C 2 61FS 8C73 €582 8AB 66D7 B533 DOAE
1260 38E5 4110 42F1 SE9C S4E2 61F5 8C73 8AB 66D7 BS33 D94E 8ES S11C CC43 CO4E
1264 38F8 Ci110 4CF2 ES587 38EB 7113 CCF1 S40C SCES 7104 CC83 C9E3 8ES 7105 CCF3 EBOF
1268: J8ES 7109 CCF3 COO8 40E0 1BlE EOF3 ECO8 8ES 6023 8293 ECOD 8ES 6109 8CF3 EA4EQ
126C: 2CE4 EL110 8CF3 E40C 38E0 3110 CCF3 E40D 8ES 7110 CCF3 E40C 8ES 3110 CCF3 E40C
1270 34DA F435 D8A3 EG646 38E5 7510 DYE3 EA4QD 4DA F435 DSE3 EGEG 4DA F435 DB93 E70F
1274 34DA F435 DC33 E737 38E5 7510 DD53 E4QD 8ES 7510 DEA3 E40D 4DA F434 DFO03 CC3F
1278 74E8 F510 D7D3 CES3 4D85 6110 CC76 EA40D 4CAS 631E 9EF3 FE67 CES 7110 CD38 F40D
127¢C 38E0 DOOO CD13 E40C 3995 4110 C2F6 EA40D S4E2 61FS 8C73 E603 48AB 66D7 B533 DY4E
1280 48E5 7110 CD33 EB6D 38E0 D110 CD18 D8OD 38E2 5000 OCF3 EA4OC 8E8 COBO DC33 CCOC
1284 84F0 FOOO DD14 2404 30FS 7110 CC74 2406 763A F110 CCF3 EAOC C78 131E DCF3 ECO4
1288 8C75 531E DCF3 EO004 38E5 7000 CCF3 E40C 3905 7108 CCF4 OO0ILF 885 7024 CCF3 CAOF
128C 3905 7110 CCF3 E40C 38B5 7024 CCF3 CC6F JBES 7104 CCF3 CCI1B 8ES 7104 CCF3 CC2B
1290 3905 7579 D8D4 3IFFE 3900 0908 40D4 QO1F 38BS 7024 CCF3 CAOF 3905 7110 CCF3 EA4O0C
1294 3885 7024 CCF3 CC6F 38E5 7104 CCF3 CCIB 38E0 0909 82F3 COBS 2875 5077 ECF3 EEGE
1298 J8EQ 0909 C2F3 COF5 2875 5077 ECF3 EEGE 1CE8 B710 BSD3 E40D 38ES5 7104 CCF3 CC2B
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139C J8FQ 9000 FC74 ACOC 5959 1710 DAF3 E4QD 38F0 9110 FC72 ACOC 18B5 7000 CCF1 240C
13A0 58F9 1710 DAE4 240C 60BA B118 CCF4 SEOQO 40AC 3168 CCB3 EIFE 44E5 6203 C4B1 DEAC
13A4 $8F9 1710 DADJ EA4QD 2CES 7003 CCCL DEAD 3950 8110 FC73 E40C 58F9 1600 DACS ACOC
13A8 1559 1710 DAC3 E40C 38F5 7000 CCFS5 ECOC 3BES 7110 CCF3 ESCD 3A95 7110 CCFS EAQC
13AC: 3855 7110 CCF5 A40C 9CES 7110 CCC3 E40D 9A55 7110 CCB2 A4QD 3A45 7110 CCF4 A40D
1380 3A35 7110 CCF6 640D 3A25 75DS €525 6525 7577 F310 F6F1 FOOC 2887 F3A7 F692 EGFA
13B4: 2967 F3AS5 F691 EGFB 38A5 61BC 4CF4 654E 6155 71DS CC91 EAFB 4557 F3A5 FB9L EAFB
13B8: 28E7 F3AS5 F691 FAFA 712B 35A5 DCAL E6FA 34D7 F228 F6F3 CQO7 S4EE B4FS DC53 E528
13BC: 75A9 F510 DBEL E80D 38ES5 7010 CCF3 E40D 5054 B172 DCF1 DC6C 34A5 7002 CCF3 F83C
13CO: 1CB3 711C CCF3 ES5D 3578 31E6 CCFS E70B 5D75 70AE CC74 3C98 24E3 7021 CCFJ ECSC
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13CC: 3CE5 7113 CC85 EOQ8C 2CEZ2 8510 DCB3 E44D 3815 7110 CCFO E40C 3835 7110 CCFD 679C
13D0: 3805 7110 CCFO A40C 3828 7110 CCFO 278C 0015 7110 CCl3 EAOQC 2CE1l 3010 CCO3 E400
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1408 74EQ 0B04 8168 960E 74EQ 0BO4 8168 960E 74EQ 0BO4 8168 960t 74E0 0BO4 8168 8CO2
140C 70EB 3578 C3E3 7FE7 38A6 FOAS DOF3 EOF9 28E9 B727 ODF2 E821 3I8EE F545 C08) E420
1410 70E2 881C OOF1 7D6E 38E4 6110 BCF& 240C 38E0 3110 CDO8 67ED 3827 7110 CD1E A40D
1414 38ES 7110 CDAA B40C B0E7 FOO9 CCF4 3FC6 04E5 7105 CC63 E420 4109 8465 0953 C256
1418 0028 3425 D533 ES4F 555F FOD2 CCF3 F99D 3926 7112 CCF3 ES3D 08ES 7104 CC73 D1SB
141C 38ES 41F9 3CF3 8006 00OES 6110 8C73 ESCD 40E2 7104 8CS53 D17B 3C27 71C7 CAF8 2487
1420 28EC 2109 8073 8002 28DC 21EQ AC72 FESC 30ES 7103 4072 EE9D Q0F1 3100 EDO4 65C5
1424 38CS5 7110 CCD4 65D6 1C9A 0D10 0043 ESS53 44EF F979 0674 7F8D 28A0 0824 0463 D107
1428 3841 3168 4CFL IFFE 1860 0824 50F1 D107 28A0 08AS 12F1 E653 28A0 08A4 12F1 DOCB
142C 28A0 08A4 OEF1 DOCF 28A5 70A5 CCF1 E653 2840 097A 14F1 2001 28A0 08A4 20F1 D107
1430 38A0 08CS5 O8F1 E653 10A5 7104 CEF1 911B 3841 310A FCF1 2001 3870 0911 0863 EA40C
1434 3885 7104 CCF1 DOE7 38FE FSCO D421 ESD7 38C0O 0800 2081 E5C4 3I8EF F913 AOF2 FESC
1438 44A9 9405 D941 DD17 10E5 6110 CEF3 E40C 28AS5 611C 80OF3 E850 2885 611C 8043 ECOL
143C 1EQS 7226 84D8 2537 8087 FiFO DDO3 ESS2 14E4 7104 CCF3 DODS 10E3 7110 CCF1l 25ED
1440 3862 5104 7C53 90D7 3870 0904 0863 DOE7 38FE F5CO0 D461 ESD6 10C5 7100 CEF1 ESCA4
1444 38ES 7113 CCF2 FESC 10D5 70C5 CEF3 DES2 28A5 611C 80F3 E850 28B5 611C 8043 ECOL
1448 8207 F026 DDO8 2537 389F F9FQ CO093 ESS52 14E4 7104 CCF3 D10A 10E3 7110 CCFl 25ED
144C 3862 5104 7C53 910B 1095 70B4 CEF3 D142 28AS 611C BOF3 E850 28BS 611C 8043 ECOL
1450 3C55 7080 C6F3 E71C 3848 B100 BCF3 EADE 3841 3110 CCF3 E6DC 74E0 0B10 20F3 E4DC
1454 SRA5 7020 CCF3 ES7C 38E5 7510 CO73 EADD 0C3E 7110 C273 ES55C 5C77 31F0 CCF4 2553
1458 S4BF 6111 ACF4 2550 28E7 9110 FCF3 EAOD 0DOl F110 C2F4 2402 5575 611D 8CD3 ECOF
145C 4:A5 631E 9CF3 ECOS 38E5 7000 CCF3 E4QC 1865 7110 C273 ES5D 5C75 71F0 CCF2 E5S53
1460 ~453F 6111 ACF2 ES55C 28E7 9110 FCF3 E40D 18E1 F110 C2F2 FCO2 5575 611D 8C93 ECOE
1464 43A% t0haF 9CF3 ECQS 38ES5 7000 CCF3 E40C 0508 3465 D913 CBSE 555F FOD2 CCF3 F99D
14R8 04%°6 11z ECF3 ES3C 38A5 411D 7CFO CBO9 28C5 4104 4C74 515A 3800 7110 8CFl A40C
147 0415 7104 CC73 S17B 38D5 7111 CC38 261C J8EC E919 0138 EOQ60 3480 7110 CCFL 240D
1470 38F% 708D CCF3 C9BS 08CA F110 CCF3 ESAB 2CEQ 0D09 6043 8009 3800 08BO 0263 ES5S9C
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1478 189C 3512 F7C3 E93D 1C90 0Bi2 1EF3 E8OD 3875 711C COF3 DCOl 2885 611C 8091 ECOL
147C: 8039 ASID 9960 E853 111E F026 4E44 660F 2893 71B0 CEF1l 65AC 3A35 7110 CCF1 258D
1480: 14E7 9194 ACF3 DLEA 3EO06 7111 CC78 261C 38E5 7509 D7A3 8008 4070 7178 8CF1 EOO00
1484 38E1 0179 4CF3 EOQOQO 7470 0A27 80F3 EE37 2878 B56B D8D1 6001 10€3 2913 0043 E79C
488: 7450 0A24 40F3 D22E 8CAl 10C4 0C43 D236 8E2 0919 0043 E201 3448 B4AD2 D8D3 ECOC
48C 1046 8919 0041 3601 38ES5 71A4 CCF4 523F OFS5 7110 C644 640A 3835 70CO CCF3 EAOD
480 44E3 5110 QEF3 E79D 74E0 OB10 20F3 E4CD 8AS5 7020 CCF3 ES7C 38ES5 7510 €073 E4DD
494 38E6 7104 CCF3 DB66 8E6 3104 CCF3 DB67 8ES 7100 CCF3 ES 60E4 0B10 OOF3 ES8D
498 28EB 3510 D9A3 ES57D 8ES 7585 C6C3 E5B8 0D0S 00B3 E647 98ES 7110 CCF3 E65D
49C: AQES 7110 CCF4 680D CAS 7104 CCD2 D3EA CE5 7110 CCD4 680D A4ES 7110 CCF8 3COD
4A0: 34A5 7104 CD0O2 D3ESB 8ES 7109 CCD3 803C 515 7104 CC62 D3DF 80BS 6310 94D7 640C
4A4: 2C65 7310 5592 E40D AQS5 70D4 4D84 S3EB 8ES 7109 CCD3 803C 3515 7104 CC62 D3DF
4A8: 28BS 7110 CD6E9 A4QD CE5 7109 CD73 801D 8ES 7104 CCD2 D3DE 9885 7110 CCF9 266D
4AC: AOAS 6310 D499 640D 4AS5 73D0 5159 E40C OE7 F200 FG6F3 E40C 39DS 7104 CCFA 177F
4B0: 94ES 7110 CCF3 E40C CAS5 7110 CCF4 640C 8A5 7104 CCD2 D3EB 2CA5 7110 CCD4 640C
4B4: AOES 7110 CCF1l BCOD 4A5 7104 CD72 D3EA CAS 7110 CCD4 640C A4ES 7110 CCF3 E40C
488 : 34A5 7104 CD82 D3EA 8ES 7109 CCD3 803C 515 7104 CD92 D3DE 18B5 G310 9567 25CD
4BC: 3BES 7104 4C53 D26E AS55 7110 CCF8 EA40D 8ES 7110 CD43 E40D 3805 T1E5 CCF9 675B
4C0: 9g5CS5 6310 D161 ASDC 265 7110 CD39 240C CAS5 7110 CDS58 A40C 1505 7110 CD89 A40D
14C4: 2CAS5 7110 CD79 E40D 865 7104 CD9A 177F 0ES 7110 CCF3 E40D 98A5 7110 CCF4 BSED
14C8: 94A5 7104 CCD2 D3EB CES 7110 CCD4 680D CES 7110 CCF3 FCOD 2CA5 7110 CD52 E40D
14CC: 3J4E5 7104 CD63 D3EB CAS 7110 CCD4 640C OES 7110 CCF3 E40D 34A5 7104 CD72 D3EA
1400 2CAS 7110 CCD4 640C 4ES 7110 CCF3 E40C 34A5 7104 CD82 D3EA 28ES 7109 CCD3 803C
14D4: 3515 7104 CD92 D3DE 2885 7105 CC74 26C2 A3F5 7109 CCF 101 9A65 6310 9488 A44D
14D8 2CAS 7310 5488 644D 39D5 7110 4C89 244C CAS5 7110 CC88 E44C 15C5 7110 CC89 A44C
14DC: 2CES 7110 CC89 684D D05 7110 CCB8A 244C CA5 7110 CC89 E40C 3805 7035 CCF3 E7CB
14E0: 38E5 7104 CCF3 D77E 0AS 7104 CCD2 D3EA CA5 7110 CCD4 640C 98ES 7110 CCF3 FCOC
14€4: 2CA5 7110 CD42 E40C 4ES 7104 CDS3 D3EB CAS5 7110 CCD4 640GC 9CES 7110 CCF3 E40D
14E8: 34A5 7104 CD62 D3EB CAS5 7110 CCD4 640C A 7110 CCFF E40D 34A5 7104 CD72 D3EA
14EC: 2CA5 7110 CCD4 640C 4E5 7110 CCF3 E40C 34A5 7104 CD82 D3EA 28E5 7109 CCD3 803C
14F0: 3515 7104 CD92 D3IDE 38BS 60DS 8DAB E71A 7110 CD81 A40C 38A0 0910 0A79 E40C
14F4 - 2065 7110 CCFA 245D 38A7 9185 FC72 27D3 18E5 7104 CD93 D77E 38ES 711E CCF3 EA08
14F8 28E% 628C A4F3 ECSS5 38ES5 6000 8CF3 ECQD 3 71FF CC93 E406 BEES 628C BCF3 ECSS
14FC 38EL 600C 82F4 6CO0 38ES 7110 CCF3 E40C 38E5 7110 CCF3 E40C
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PAGE 539 CONTROL STORE 10/ 2786  9:28 AM

ADDRESS
15E4: 3981 3%0B DDC3 8114 A285 731C EOD2 E400 B4E7 F304 FBF3 D3EA 28ES 7108 CCD3 803C
15E8: 3515 7.04 CC62 D3DF 2CAS 7110 CD98 E40C 2CE5 7109 CD83 801D 18E5 7104 CCD2 D3DE
18€EC 2CES 7105 CD73 E77F 9CES 71A4 CC63 DB37 A285 7110 CCD2 E40C 36865 70D4 CD54 S3EA
15F0 28ES 7109 CCD3 803C 34E5 7110 CC84 7C0C B517 F304 F6F2 D3DF 2CAS 7110 CD89 E40C
15F4 2CES 7109 CD83 803C 4465 7104 CCD2 D3DF 2CAS 7110 CD79 640C 2CAS 7105 CDB9
15F8 38ES 7110 CCF3 E40C 38ES 7110 CCF3 EAOC



PAGE 540 CONTROL STORE 10/ 2/868 9:28 AM

ADDRESS

00: 38A5 70CS CD83 EAF9 CES 7109 CCA7 SFFF 38E5 4104 42F9 SE02 CES 7104 CDBS $9ES2
04: 4007 8025 OCF3 EGFF 4ES 4184 8C89 DBSS 380F FA4AB ED73 CO008 67 F105 4CF4 2437
08: 3860 0BAG 2534 2437 0BA B709 70D4 0004 2C00 084B 04F3 C039 AS 7105 CD64 2436
oC: 3885 7109 CD24 0005 OES 7109 CCAC OOSE 4125 531E 1CF3 D804 45 7044 CCF3 DE22
10: ADCS 7104 CCD8 DE82 4A4 41BO 8CFB A40D BOE7 F305 FBF3 EASA AF F910 C643 ESSC
14: 6005 71E4 C3E4 159A OEF F8F4 DA7C D52B A407 704B CCF3 €009 75 7105 CCD1 A873
18: 3804 E84B 2083 CO12 CE7 B10S ECFC E497 959 1509 D4OF C006 45 7445 DB33 ESDS
iC: 1865 731C F6F3 EAOD 8B5 731C FBF3 E40C 8B5 731C F6F3 E40C BE B31C F893 E40D
20: 2D55 7110 CC93 CBiC 4E4 4110 8CF3 EAOC 4E6 F105 CCFC ES83 €3 60B0 8CF3 EAOF
24: 38A5 7512 DBD3 EBDC 285 71AS C3E4 24AF E75 702F CCF3 ESDS BS 708C Cl184 8450
28: 4285 702F CCF3 EA08 8B5 728C FAF3 £45C 910 OBOS 1E93 ECC2 85 702F CCF3 ESD7
2C: 8B5 708C C2F4 8451 E75 702F CCF3 E407 8BS 708C C293 EASL 2D15 7110 CD83 EA40D
30: 8E5 © CD94 6408 4DB 3579 D353 BFFE 8ES 708E CCF2 E458 2885 708C CCF3 D850
34 CAS 7 CCD4 840C OES 7105 CC93 ES83 885 7110 8CF 80D 4485 711C CCA3 E800
38: 884 E 081 A5CB A4ES 7105 CC83 ES82 885 7110 8C91 AS0D E7 F1C5 CEF3 ESS5A
3C: 955 7 CCF3 CB1D 44DS 711C CCF3 D380% 885 731C EOF4 26DO E3 7105 CCF3 E6F7
40: 585 7 CCol A512 OES 7109 CC93 8111 8E5 7023 F 984C 95 7105 CC83 AS0B
44: 4ES 7 04 840C 8BS 70CS CCD1 ASCS 805 7105 CC93 A582 85 7110 8CF3 E80D
48: 44B5 711C CC44 2801 CBB 2425 94C2 E533 8EQ 1869 DOD2 E94B 02 0805 0091 ASAB
4C: 2CD5 7110 CD18 240C 8ES 7110 8CF4 3COC CE5 7105 CCS 82 80 B90S EA43 ESBS
0: 3BF5 7110 8CF3 CB!C A45 711C CCF9 2801 815 511C 8CF 801 05 611C 8CF8 ECOO
4: 85F5 711C ASCS 8ES 7105 CCD4 64D7 4DS 711C CCF3 D3Ol 45 711C CCF1 AED1
8: 3A35 711C CCF4 6800 623 711C CC94 2801 2FF3 7110 CCF3 CB1l 44E3 7185 CCF3 E6F6
C: 4487 B11C E6DO 554 4111 8CF3 CBID 3501 B11C FC93 E6D1 863 7510 DBD3 EGDC
0: 8A8 A 8CF3 EO0Q0 B38 211D C2FC E803 38ES 6110 82F3 ESOL CDS 6108 82F3 DEOL
4: CB5 6110 82F3 E80D 8BS 6 82F3 E40D CD! 08 82F3 CIEL CBS 6110 82F3 E80D
8: 8B5 8 82F3 EA40D CD8 2 82F3 CO1F 8E 1E CCF3 EA08 B85 528C 3AF3 D85S
C: 0CS 7000 CC84 640C 8ES € CCal 8200 8E5 70EF CCD2 E407 B5 528C 3AF3 D85S
0: 885 7000 CC84 840D E 2091 240C 8ES 70EF CCD2 E407 B85 528C 3AF3 D8SS
674: 8B5 7000 CC64 840D 8DBS 7 CCo1 ASE7 8ES 7109 CCS 111 ES 7023 FGF1 984C
678: 095 7105 CC33 A9DF 34E5 7 CCF4 5983 CD5 60C4 8C63 D9CE OES 7104 C(93 D982
67C: 886 3 38CF3 ES0C 4485 711C CC44 2801 CEB 2309 84F2 CBEA E6 7109 CCD3 803E
680: 90C 2994 0091 98AA 2ES 7110 CDO3 ESSF AE 80 CD18 E40C ES 7110 8CF8 FCOC
684: 4AS 7104 CC97 D983 CES 6104 8C83 D8C7 8ES5 7104 CC83 D83 BS5 7110 8CF3 E8OD
688: 44B5 711C CCF3 E801 A35 711C CCF1 ACO0 SF 1C CD11 2801 E2 0969 0002 E948
58C: 3B00 1904 DOD3 99AA CDS 7110 CD38 A40C 8EE 3110 8CF8 7COC O0AC 3110 CCA9 240D
0: 80ES5 7110 DC47 88GC 4ES 7169 CC6 9 BFO 1910 DOD3 CBLC B02 0904 0093 99AA
4: 35E5 7110 CCF1 840D 8E4B 711C CCF 80 4ES 10 DC53 EBOC 885 7110 8C53 E40D
8: 1485 711C CCF8 FCOO 455 711C CCS 800 CES 7104 CC93 D882 CES 6104 8(83 DOC7
C: AOE5 7104 CC93 D982 B8S 7 8CF 80D 4485 711C CC43 E800 884 E904 2091 99CA
AQ AB35 7104 CC94 1982 B8S 7 8CF 80D 4488 711C CCA3 E301 8BS 7110 DG83 E40C
A4 : 1268 711C CCF1 2C01 AS 7 DC63 EAOD 38E5 7110 CCF3 ECOD AS5S 711C CCFl ECOl
A8 : 4247 B11C CDO4 6AD1 £S 7 DCF4 280D B 1C CC46 ESOL 075 7110 CC93 EEDC
AC: 39B5 7110 CCF3 EAQOD D3 7 CCF3 ESDC 40E F5 CCF3 EG6F6 955 7510 DB73 CBIC
BO: 4443 7110 CCF3 E8D! DB3 7 CCF3 E£6DD 50. 10 DBD3 E6DC 8ES 7310 CCF3 E40D
B4 : 3AD5 7110 CCF3 A40C BDS 7 CCF4 240D 8E 10 CCF3 EAQC CD7 B11C EC74 2400
BS: 4111 B11C FCF4 6400 40AS 7 CC84 240C 181 B11C FC46 E401 AB1 B11C F(6A EAOL
BC: 54E0 0800 OEF3 EA40D 35 70C0 CCF3 €40D 8E 10 CCF3 E76C 4E£0 0B10 20F3 E4DC
CO: 28EB 3110 CCF3 ES7D E3 B105 CCF3 EALC 8A CS5 C083 E4F8 8A6 4110 892 £40D
C4: 38ES5 71EF CCD3 E7C7 BS 428C 7AF3 CO0S5S 881 3110 CC90 A40C CEB 2310 84F0 3D7C
6C3: 60D0 8C20 00BO EAQD ES 7105 8C13 E41C 821 30CD CCF3 E802 805 7025 CCF3 EA41D
6CC: 38E1 3105 DCF3 E41D 87 Bi1C ED84 2401 ES 110 CD93 E40D C61 B11C FDB1 A401
6D0: 2E35 7110 CD73 E40C 41 B1l1iC FD43 E400 C0OS 70A8 CD53 FFF3 905 7000 CCFA 240C
6D4: 8CE1 BOOO FD33 E40C 4 0B10 OOF3 ES7D 8A5 7025 CCF3 E763 8E5 7595 CBE3 ESBL
6D8: 60E1 ODOS 00B3 EGF6 OE4 0B10 OOF3 E57D B8AF 3425 C6A3 E777 OEO OF8S 04F3 ESBS
6DC: 38AS5 7425 C6D3 ESAD 0D04 00B3 D1AE Al5 70C8 CCF3 FFEL BES 7000 CCF3 E40C

6EQ: ABA5 7104 CCBO 9F3A 38ES 7110 CCF3 E40C 8E5 7110 CCF3 E40C




PAGE 541 CONTROL STORE 10/ 2/86 9:28 AM

ADDRESS

700: 8AS 74C5 C089 64F9 8ES 7104 CCF8 DDD2 38E5 7104 CCFA 1DDE 865 51A4 CDBA DE22
704: 1ES5 7104 CDAD 9E3B AB5 7110 CCFD 240C BSFS 7110 CCFD EA40C 0 0904 40DD 5F72
708: C75 7104 ACD1 1FBA 047 D020 ECF3 ES5DD 08E0 08CO 06F3 C80D 8A9 3710 BCE3 DiC2
70C: CAS 7110 C291 640C 1EE F110 CCD6 E40C AEBS 7510 D613 E40D 8D5 5179 32FB FFFE
710: 8C5 B80AB 83E3 COl0 8C5 7179 CCFB FFFC ADCS 7104 CCD6 DE82 047 F3C5 F664 245B
714: BF6 F1A4 CDFF 959B 865 70B4 CCF3 DSFA BOES 7109 CCDB 8186 8ES 7109 CCF3 8180
718: EBS5 711D CCF2 2848 0C5 711D CCF2 2848 A4C7 711D CCF2 2848 0C6 711D CCD2 2809
71C: CCS 7510 D614 240C 41C5 7104 CCD6 DE83 BES 71C5 CCF3 E4F7 3F7 F311 F663 EF9C
720: 846 F1A4 CDF4 159A 865 70B4 CCF3 DSFA AFD 0911 2691 A40C 8EF F908 FCD3 8112
724: 8E7 D110 BCE 40D 095 73A9 C883 8024 0D5 7107 CC83 AC93 2C0 1905 36F1 A
728: 9C0 19035 A4EF 594 9C0O 1905 66F1 ES9A Al 7105 DC93 A51A 8AS5 7104 CCF4 159
72C: AES 7105 DC93 AS1A 8AS 7104 CCF4 1598 Al 7105 DC93 AS51 8AS 7104 CCF4 1598
730: 3AES 7105 DC93 AS1A C55 7024 CC53 DB7A F55 711C CCF4 654F A4ES 7110 CC69 A80D
734: 455 7110 CC78 A40D 86E B510 D38A 240D B5 710B CCF3 811 7104 CCF8 7
738: 4585 7308 FSD3 8112 BAS 7110 CDEO A40C 47 7104 CCF4 SEDA 8£F 3510 DCE3 E40C
73C: €5 7104 CCF3 DF62 861 3110 CCF7 A40D 75 7110 CCF7 EA4D 8ES 7110 CCF8 EAQC
740: ES 7 CCF 113 B50 091C 1064 640F 95 7110 CCF8 240C 8ES 7110 CC82 245C
744: E8 9513 943 80C AQ5 75D5 D383 A69B FS 7 CCD6 E6SC 48F F FE94 2542
748: 80 1910 367 55C 6FS 71E5 CCF4 B55E 900 1 4E74 2553 AFS 7 CCF4 B55E
74C: 00 1910 6674 2553 AF5 71E5 CCF4 65SE 900 1 7E74 2553 6FS 7 CCF4 B55E
750: A7 F BCD 187 90E F510 D472 2453 0AS 7 CCF8 666D 445 7 CCF38

754: AS 7 CCF 40D 0A5 7110 CCF9 640D 8AS5 5 0CF9 EA40C 7 CDB3 9ESD
758: 4EF F FC9 451 0D5 7109 CC63 8110 075 7 CCF1 FCSD 115 6 84F4

75C: 20A1 B3LC 848 840 875 61BS5 CC33 A563 E6 7 CCF3 E66D 8ES 7 CCF3 E40C
760 ACE7 7000 CC93 ESBC 2CAS 7110 CDBA E40D CS 7 CCA47 A40D BSES 5 15C7 240C
764: 39D5 7150 4C2 40C 9F8 3110 8DD7 640D AO 0910 1693 A85C F77 F110 9C77 E45
768: 95 7109 CC63 8016 QES 7179 CCF2 FFES 67 A31C A483 D840 B81A6 CC83 BDCE
78C: EQ0 0913 169 450 085 7110 CC63 A80QC DS 7110 CCF1 DDA4C A A483 D840
770: 95 6186 CC83 BDB3 8D5 7110 CCF3 AE6D E6 F110 CC83 E44D i5 7 CC87 AS9D
774: 4109 8465 9D33 C34E 8 7024 CD23 DF63 28 4 CD33 DF63 'S 4 C2F 40D
778: ES 6110 8C63 CDS| 8EB € ACF7 8953 E 2CF7 ADSC 5 4C6 SFD
77C: 9ES 7110 CDA7 A40. 38 7110 CD83 ECOC B 9CF3 D004 Q 42F 40C
780: 4ES 6110 8C73 C55D 48 61F0 ACF7 0153 E 2CF7 2D5C 5110 AC7 SFC
784: 9C5 7110 CD57 2403 8 7 CD93 ECOC 488 DCF3 D005 7000 CCF 40C
788: 8E5 4110 4262 CES53 92F B D8D3 E40D S D7 D8D3 FA36 70C0 CCF 66D
78C: 8E5 7000 CCF3 EAOC 555 5 8DBA FE2E E7 C B697 DFFE E 01D7 SFFE
790: 4EA C113 CCF7 EAOC 4ES 7 CFD3 CCOD FF 7 CD77 E407 3 CCF9 AA4OD
794: 8E1 ES8AC 01C3 COOE CEA C 4CF7 640C EC O 1FC3 C40D 18 3 CCF7 6407
798: 0EA FOBO CCF6 EASD 8EC 1 8274 4802 E 9C74 6COC A F035 CCF3 E676
79C: 8E5 5110 DC73 £40D 915 7 CDAB E662 1 C2F3 DCOC 3 CCF 80C
7A0: 1C5 7110 CC83 EB5D CEO 7 8C73 8113 D 05 ACF4 2B89A 6 CCD1 EESC
TA4: DF7 A110 ACF4 285C 8EC 3 D413 8133 BF 0B £06B 4113 4 F CCF 40D
7A8: 8F5 511D 8A64 6805 CB2 7 CCF3 COI1E 1 0C64 640F C 5 886 80D
7AC: 915 52CB BEF3 COl1A 8 7110 CCF 79D E 9821 DELD 7 EAS 85D
7B0: 878 A712 BCF3 ED3D C65 7105 CC8 6BA 9 8883 BESBC 2 7 EAF 45C
7B4: 8BS 70C7 CCF2 2B3F OE8 3110 CCF 40D B8 €CD3 EB5C L. 7 CCF1 AEF2
7B§: 8E5 70A5 CCF3 EEEB 89C 3510 DBC3 ACOD ES 7 85E1 984D 8 8CD3 EBEA
78C: 1FS 7113 CC93 ES58D DF5 631D C891 E805 D5 711D CCF3 ECOF 8 2 CSE| 40D
7C0: 9E7 3110 FCF2 E5BC 4B7 F245 F6F1 AB16 F3 531D CAFB DCA2 8 7 CC9 93D
7C4: OES 7185 CC73 E708 9 F1A0 CCF3 FEIC C7F FB78 EO71 E000 0E9 F C2F 018
7C8: AFQ 08CD 1868 DCO2 CEE 8109 CCD1 801 CE6 71A0 C493 E66C 8 B 8DF 80E
7CC: 38D1 311D CCF 3 8 700D CCF ED2 E7 3105 CCF3 E752 OED OF10 0A6 40C
7D0: 8A5 70CB CCF3 CO12 BA6 7110 CCF 40D 67 7424 DD43 DB56 8E7 7110 CCF 58D
D4 60E4 0B10 OOF3 ES7D 8AF 3425 C6A3 E75F ES 7595 C6E3 ES5BL OEl 0D10 0083 E£40C
7D8: 74E0 0B10 60F3 ES7C 4A0 0A25 40F 4iC AS 7020 CCF3 E4DD 8E5 7510 CO7 4DD
7DC: ACE2 7030 CCF1 C25C 38E7 C311 76F1 ECOD D5 7180 CCF3 E40D C76 E309 C8 coo4
7EO: 39C5 6110 8CF3 E40C 38AB 24CS DES3 E797 ACEZ2 7110 DDB3 E40D CEF F979 F877 TFFF




9:28 AM

10/ 2/88

CONTROL STORE

PAGE 542

ADDRESS
17E4
17E8:
17EC
17F0
17F4



PAGE 543 CONTROL STORE 10/ 2/88  9:28 AM
ADDRESS
1800:

Q0 38E6 7110 CCF3 E40C 397D 3525 C082 FO2D 38ES 7179 CCF3 FFC8 2CEE9 8510 1123 CO03
1804: 2CB7 011C 42F3 CSAE S4E2 61F5 8C73 EA23 48A9 A062 ACF3 FCOC 38ES 7504 DQ73 CiOF
1808: 3CEE B109 CC93 COiF 3CB5 71AD CE91 E804 38CE 351D DOE1l E805 34E0 0D09 1E73 CO1A
180C: 2CE8 9111 ECF3 E79C 38E1 3105 FCF3 EA44A 34EF FBOS E083 COlA 2CE8 9113 ECF3 E79D
1810: 38E1 30C0 DCF3 E8OD 34D0 ODOA 1A71 CO19 390E BOBO CCF3 EACC 38E5 5110 CE73 EACD
1814: 38EF 7510 C6E3 E7ED 38E3 5010 CCF3 E40C 38E5 7110 CCF3 E4OC 38ES 7110 CCF3 E40C
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We welcome your evaluation of this manual. Your comments and suggestions help us to improve our
publications. Please explain your answers under Comments, below, and use additional pages if necessary.
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Are the concepts and wording easy to understand? D Yes D No
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