






































































































































































































































































































































































































































































































































































































































































































































































PAGE 366 
RECORD 

NO 
18080 
18081 
18082 
18083 
18084 
18085 
18086 
18087 
18088 
18089 
18090 
18091 
18092 
18093 
18094 
18095 
18096 
18097 
18099 
18100 
18102 
18103 
18105 
18106 
18108 
18109 
18111 
18112 
18114 
18115 
18117 
18118 
18120 
18121 
18123 
18124 
18126 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM 
C.S ••••••••••• ALU A··········· ••••••••••••• ALU B·············· 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COf+IENl" 

12B9 

12BA 

12BB 
12BC 
12BO 

12BE 
12BF 
12CO 

12Cl 

12C2 

******************************************************1************** . 
IC/ICS (Insert Chlrlcter / Insert Chlrlcter Suppressed) 

1. Ellt ract the immediate ope rind count f rom the right nibble 
of the instruction byte. 

2. If the immediate operand count 11 zero, then fetch the 
extended operlnd count in the nellt subprogrlm instruction 
byte . 

3. Fetch the insertion chlrlcter from the next subprogrlm 
�t�;�S�!�~�~�c�!�~�:�n�t�~�~�t�!�n�l�t�~�~�c�:�~�:�n�s�t�~�n�l�~�!�~�:�~�c�~�h�!�~�!�~�Y�:�~� Suppressed, 
then use the fill charlcter II the insertion chlrlcter. 

• 4. Move the in.ert10n chlrlcter to the tlrget count timel. • 
***1. __ .****._.****-****-********-**********-*.*****-*1**1***.****1** 

IC ADD 
ADD 

ADD 
ADD 

SP4A JSB ·+2 

ADD 

ODD 

NF3A 

RH 

OOOF SPIB ANDL 

UBB JSL NSPG 
SPIB ADD 

JSL NSPG 
XRO ADD 

ADD 
SP2B ADD 

SPIB 
ZERO 

SP2B 
UNC 

RH 

�I�M�M�E�D�I�~�I�T�E� OPERAND COUNT 

EXTENDE:D OPERAND COUNT 
NUMBER OF CHARACTERS TO INSERT 
FETCH INSERT CHARACTER 
INSERT CHARACTER SUPPRESSED (IC/ICS)? 
FILL CHARACTER FOR IeS 
USE FILL CHARACTER IF SIG. TRIGGER IS 0 

USE INSERT CHARACTER 
LOOP COUNT 

SPIB ADD 
ADD 

ADD 

UBB JSL EDI3 
JSL NTRG 

ZERO -
UNC 

JSB ·-2 UNC FFFF SP2B ADDL SP2B 

LOOP UNTIL COUNT • 0 

STORE NEXT TARGET BYTE 
NEXT ITERATION 
DECREMENT COUNT 



PAGE 367 
RECORD 

NO 

18128 
18129 
18130 
18131 
18132 
18133 
18134 
18135 
18136 
18137 
18138 
18139 
18140 
18141 
18142 
18143 
18144 
18145 
18146 
18148 
18149 
18151 
18152 
18154 
18155 
18157 
18158 
18160 
18161 
18163 
18164 
18166 
18167 
18169 
18170 
18172 
18173 
18175 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
c.s. ~*~~******~ ALU A ******.**** *.IIt*****iIr*IIiI~* All' B *_**l1li********. 

10/ 2/86 9:27 AM 

ADDR LABL RREG SREG I~UNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

I2C3 ICI 

I2C4 

I2C5 

I2C6 

12C7 

I2Ca 

12C9 

12CA 

12CB 

12CC 

ICI/ICSI 
(IlUert Characters Immediate, 
Iluert Characters Suppressed Iinmediatel 

1. Ext ract the immediate operand count from the right nibble 
of the instruction byte. 

2. If the immediate operand count is zero, then fetch the 
extended operand count in the next subprogram instruction 
byte . 

3. ~~~;e: ~'! ~:x ~n~:~rt C~~ ~:~ t! ~~m S~;: r:~~~~01~~'d 1 ~t! h: nd 
:~:r::y::ft::n::c~r~?y:rt~sb:f~~v!=~n use the fill 

,ADO OOOF SPIB ANOL SPIB 

,liDO UBB JSL NSPG 

,liDO SPIB ADO SP2B 

,ADO UBB JSL EDI3 

.ADO JSL NSPG 

SP4A JSB -+2 000 XRO ADO RH 

ADO NF3A ADO 

SPIB ADO RH ADD 

ADD JSL NTRG 

JSB - -6 UNC FFFF SP2B AOOL SP2B 

IMMEDIATE OPERAND COUNT 
ZERO 

EXTENDED OPERAND COUNT 

NUMBER OF CHARACTERS TO INSERT 
ZERO 

LOOP UNTIL COUNT • 0 
UNC 

FETCH NEXT SUBPROGRAM IMMEDIATE BYTE 
INSERT CHARACTER SUPPRESSED IMMEDIATE? 
FILL CHARACTER FOR ICSI 
USE FILL CHAR IF SIG. TRIGGER IS 0 

USE INSERT IMMEDIATE CHARACTER 

UNC: 
STORE NEXT TARGET BYTE 
NEXT ITERATION 
DECREMENT COUNT 



PAGE 368 
RECORD 

NO 

18177 
18178 
18179 
18180 
18181 
18182 
18183 
18184 
18185 
18186 
18187 
18188 
18189 
18190 
18191 
18192 
18193 
18194 
18196 
18197 
18199 
18200 
18202 
18203 
18205 
18206 
18208 
18209 
18211 
18212 
18214 
18215 
18217 

10/ 2/86 9:27 AM 
t.*_********* AlU B ************** 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
C.S ••••••••••• ALU A··········· 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

12CD 

12CE 

12CF 

1200 

12D1 

12D2 

1203 

12D4 

!If * **!If III .. * * * * * * II: III 111:" * * III * ._.* * * .. * *" * * * .... III * III III 111 * III III III III * * * *. 111* ** * * III * * * III * *** * * * 

BRS (BRanch if Significance trigger is .et) 

1. Ext ract the immediate operand displacement f rom the right 
nibble of the instruction byte. 

2. If the immediate operand displacement is zero, then fetch 
the extended operand displacment in the next subprogram 
instruction byte. 

3. If the significlnce tri?ger is not set, then do the 

4. 8:t!r~~~~rt~!a~i~~s~fU~h!0~isPlacement Ind either add or 

5. ~~~:~:~tt~~el~~~~!;~:~e~: :heo~e~r~:b~~:9~~~PRBAram RBA. 

************IIII**IIIi********************III******************************** 
BRS 0080 

RD 

ADDL 

ADD 

ADD 

JSB '+4 

ADD 

CAD 

UBA SPIB ADD 

ADD 

SP4A 

RD 

OOOF SPIB ANDL 

UBB JSL NSPG 

SPIB ADD 

NF3A UBB SP4A AND 

FFOO SPIB IORL 

ADD 

JSL EDI6 

JSL EOI3 

SPIB 

SPIB 

ZERO 

ZERO 

UNC 

UNC 

DISPLAC£MENT SIGN MASK 
IMMEDIATE DISPLACEMENT OPERAND 

EXTENDED DISPLACEMENT OPERAND 

DISPLACEMENT OPERAND 
SIGNIFICANCE TRIGGER? 
POSITIVE/NEGATIVE DISPLACEMENT 

EXTEND SIGN BITS IF NEGATIVE 
OLD SUBPROGRAM RBA 

NEW SUBPROGRAM RBA 
RESTART SUBPROGRAM AT NEW RBA 

NEXT SUBPROGRAM INSTRUCTION 



PAGE 369 
RECORD 

NO 

18219 
18220 
18221 
18222 
18223 
18224 
18225 
18226 
18227 
18228 
18229 
18230 
18231 
18232 
18233 
18234 
18235 
18236 
18237 
18238 
18239 
18240 
18241 
18242 
18243 
18244 
18245 
18246 
18247 

COBOL II FIRtofloIARE INSTRUCTION SET - EDIT 
C.S. ..~ •••• **~* ALU A ***.***~*** ************* ALU B ************** 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SrNC STOR SPEC SKIP COMMENT 

SUFS/SUFT 
(SUbtract From Source pointer, 
SUbtract From Target pointer) 

1. Extract the immediate operand displacement from the right 
nlbble of the instruction byte. 

2. If the immediate operand displacement is zero, then fetch 
the extended operand disp1acment in the next subprogram 
instruction. 

3. If the extended displacement operand is zero, then do 
the next subprogram instruction. 

4. Use SM.1 for upper stack limit to delay bounds testing at 
SM until the word is actually fetched or stored. 

5. Determine the sign of the displacement and extend the 
sign bits. 

SUFT (continued here) 

6. Write the current target word and bounds test to flush 

7. ~~gt!::: r~!esl~=:dt:ts=~~::~e~: ~~::e1~e target pointer 
RBA. • 

8. Compute the new target effective address, bounds test, and • 
9, ~:~tt~~b~~~~~a~Oin!~~~~~i~~~rations to be performed 1n ALUB.: 

101 2186 9:27 AM 



PAGE 370 COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM 
RECORD C.S. ••••••••••• ALU A··········· • •••••••••••• ALU B **********-**-NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

18249 1205 SUFT 0080 ADDL SP4A OOOF SPIB ANDL SPIB DISPLACE:MENT SIGN MASK 
18251 IMMEDIATE DISPLACEMENT OPERAND 
18252 1206 SP4A ADD SPOA UBB JSL NSPG ZERO SAVE SUBINSTRUCTION 
18254 EXTENDED DISPLACEMENT OPERAND 
18255 1207 ADD SPIB JSL EDI3 ZERO 
18257 DISPLACEMENT OPERAND; DO NOTHING IF ZERO 
18258 1208 SM INC RG UBB SP4A AND ZERO USE SM+1 TO TEST NEW RBAS BEFORE USAGE 
18260 POSITIVE/NEGATIVE DISPLACEMENT? 
18261 1209 SPOA JSB SUFS ODD FFOO SPIB IORL SPIB SUFT/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 12DB RG UBB BNDG SP3B ADD BOUNDS TEST TARGET WORD ( SM+l 
18269 LAST TARGET BYTE 
18270 12DC UBB ADD RLZ OPB ADD RRZ LEFT BYTE 
18272 OLD RIG~IT BYTE 
18273 1200 ADD UBA UBB lOR DATA 
18275 WRITE TARGET WORD 
18276 12DE RC SPIB SUB LSR RC SPIB SUB RC NEW TARGET RBA/2 
18278 NEW TARGET RBA 
18279 12DF UBA DB ADD RH ROD JSBI ·+2 NF5B NEW TARGET EFFECTIVE ADDRESS 
18.:Bl SKIP BOUNDS TEST IF SPLIT STACK 
182P2 12EO UBA DL JSBS CEBC NCRY RG UBA JSBS CEBC NCRY BOUNDS TEST EA )- DL 
18284 BOUNDS TEST SM >- EA 
18285 12El RE ADD ROD RH ADD ROD REFETCH SOURCE OPERAND 
18287 FETCH TARGET OPERAND 
18288 12E2 RH CAD RF RC CSR HBF2 SYNCHRONIZE TARGET OPERATIONS 
18290 F2 (- EVEN/ODD SOURCE RBA 
18291 12E3 XRl ADD ROB3 OPB ADD LRZ SP3B REFETCH TARGET OPERAND 
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 INSTRUCTION 



PAGE 371 
RECORD 

NO 

18298 
18299 
18300 
18301 
18302 
18303 
18304 
18305 
18306 
18307 
18308 
18309 
18310 
18311 
18313 
18314 
18316 
18317 
18319 
18320 
18322 
18323 
18325 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM 
C.S. -~-.****-*~ ALU A *********** ********~**~* ALU B ************** 
ADDR LABL RREG SREG I:UNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

12E5 SUFS 

12E6 

12E7 

12E8 

12E9 

SUFS (continued here) 

6. Subtract the signed displacement fro the source RBA 

7. g~~~~;!'the new source effective address, bounds test, 
and set the flags for the source operations to be 

8. ~:~~o~~I~~r~~r~~U~nstruction. 

RB SPIB :SUB LSR RB SPIB SUB RB 

UBA DB ,1\00 RH ROD JSB ·+2 

UBA DL .JSBS CEBC NCRY RG UBA JSBS CEBC 

RB ,1\00 ODD RH ADD RE SF! 

SM ,1\00 RG CFl JSL EDI3 

NEW SOURCE RBA/2 
NEW SOURCE RBA 

NF5B NEW SOURCE EFFECTIVE ADDRESS 
SKIP BOUNDS TESTS IF SPLIT STACK MODE 

NCRY BOUNDS TEST EA ). DL 
BOUNDS TEST SM ). EA. 
EVEN / ODD SOURCE RBA? 
Fl <- ODD SOURCE RBA DEFAULT 

UNC F1 <- EVEN SOURCE RBA; RESTORE SM LIMIT 
NEXT SUBPROGRAM INSTRUCTION 
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RECORD 

NO 

18327 
18328 
18329 
18330 
18331 
18332 
18333 
18334 
18335 
18336 
18337 
18338 
18339 
18340 
18341 
18342 
18343 
18344 
18345 
18347 
18348 
18350 
18351 
18353 
18354 
18356 
18357 
18359 
18360 
18362 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM 
C S *********** ALU A ******111**** __ JIII •• * __ •• _._ ALU B .*._.t. __ .* ... 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

12EA 

12EB 

12EC 

12ED 

12EE 

12EF 

*** •• "'*****_.*************11.*****************_**.********************* . 

rcp 

rCP/ICPS 
(Insert Character Punctuation, 
Insert Character Punctuation Suppressed) 

1. Extract the inwnediate operand character from the right 
nibble of the subprogram instruction. 

2. The character to be inserted 1S obtained by adding %40 
to the immediate operand 

3. If the instruction is Insert Character Punctuation 
~~~P~~~~:~t:~dt~h~eS~~~!~~~~n~~ :~!g1!Ili~h~~lse, then 

4 Store the insert character in the next target byte. 
5. Next subprogram instruction. 

AOD OOOF SPIB ANDl 

SP4A JSB ·+2 EVEN 0020 UBB ADDl SPIB 

ADD NF3A XRO ADD RH 

SPIB ADD RH ADD 

ADD JSl NTRG 

ADD JSl EDI3 

UNC 

UNC 

IMMEDIATE INSERT CHARACTER OPERAND 
INSERT CHARACTER PUNCTUATION SUPPRESSED? 
ADD A BLANK TO THE INSERT CHARACTER 
USE THE FILL CHARACTER IF SUPPRESSED 
FOR ICPS USE THE FILL CHARACTER DEFAULT 
USE THE INSERT CHARACTER 

STORE HiE NEXT TARGET BYTE 

NEXT SUBPROGRAM INSTRUCTION 



PAGE 373 
RECORD 

NO 

18364 
18365 
18366 
18367 
18368 
18369 
18370 
18371 
18372 
18373 
18374 
18375 
18376 
18377 
18378 
18379 
18380 
18381 
18382 
18383 
18384 
18386 
18387 
18389 
18390 
18392 
18393 
18395 
18396 
18398 
18399 
18401 
18402 
18404 
18405 
18407 
18408 
18410 
18411 
18413 
18414 
18416 
18417 
18419 
18420 
18422 
18423 
18425 
18426 
18428 
18429 

COBOL II FIRMWARE INSrRUCTION SET - EDIT 
C.S ~*.~ •• *~*.* ALU A ****** ••• ** 

10/ 2/86 9:27 AM 
******** •• *A* AlU B ***.********** 

ADDR lABl RREG SREG rUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

12FO 

12F 1 

12F2 

12F3 

12F4 

12F5 

12F6 

12F7 

12F8 

12F9 

12FA 

12FB 

12FC 

12FD 

12FE 

12FF 

* * ill: * III * * * lit III III III III: III '" _I • * III • * III * * * ,. * * III * III III III III III * * lit 111 * III * III * #I " * " III * * III * * * * .. * * * * III * * * * III III lit 

IS (Insert characters depending on Sign) 

1. Extract the immediate operand count from the right nibble 
of the iLnstruction byte. 

~: I~ :~: ~:~~ltt:nZ:~~~ l~e~cae:~ ~g~~r;~~~mm!::t{~~t~:~i 
~~~n:h~h~~~~:ef: l~:ms~::r:u~~~o~,:mt:os~~: :~!g:!c:~= 
string In the subprogram. ~estart the subprogram at the 

4. ~;Wt==br~:3r:To~B~~de is CCl. then add the count to the 

:~g~~:~~:: :~: ~:v:kt~eO~:~tt:~u~tr:~b:~~~~=mi~h~~:cters 
to the 1target. 

5. Next subprogram instruction. 

IS 0100 STA ANDl 

UBB 

SPOA .ISB -+6 

I~DD 

J'DD 

J~DD 

.JSB --4 

RD SP4A J'DD 

RD SP4A I'DD 

I'DD 

I~DD 

I~DD 

I~DD 

,I'\DD 

JSB --4 

,I'\DD 

SPOA 

SP4A 

RD 

RD 

NZRO 

OOOF SPIB ANDl 

UBB JSl WI3 

UBB JSB -.·5 

JSl NSPG 

SPIB ADD 

JSl NTRG 

UNC FFFF SP2B ADDl 

UNC 

JSl ml6 

JSl SPGS 

SP2B ADD 

UBB JSl WI3 

JSl NSPG 

SPIB ADD 

JSl NrRG 

FFFF SP2B ADDl 

ADD 

SP28 

RH 

SP2B 

RH 

SP2B 

ZERO 

ZERO 

UNC 

UNC 

ZERO 

ZERO 

ZERO 

UNC 

UNC 

CCl OR CCG/CCE? 
IMMEDIATE OPERAND COUNT 
SAVE COUNT 
DONE IF COUNT IS ZERO 
POSITIVE OR NEGATIVE? 
DONE WHEN COUNT = 0 

FETCH NEXT SOURCE BYTE 

TRANSFER SUBPROGRAM BYTE TO TARGET 

WRITE NEXT TARGET WORD 
NEXT ITERATION 
DECREMENT COUNT 
SKIP SECOND OPERAND STRING 
START AT NEW SUBPROGRAM RBA 
SKIP FIRST OPERAND STRING 
UPDATE THE SUBPROGRAM POINTERS 

COUNT 

DONE WHEN COUNT s CI 

FETCH NEXT SUBPROGRAM BYTE 

TRANSFER SUBPROGRAM BYTE TO TARGET 

STORE NEXT TARGET BYTE 
NEXT ITERATION 
DECREMENT COUNT 
NOP to keep system happy 



PAGE 374 
RECORD C.S. 

NO ADDR 

18432 
18433 
18434 
18435 
18436 
18437 
18438 
18439 
18440 
18442 
18444 
18446 
18447 
18448 
18449 
18450 
18451 
18452 
18453 
18455 
18457 

1300 
1301 
1302 

1303 
1304 
1305 

Duplicate Instructions 
*****111**111** ALU A ***.***.*** ************" ALU B .111************ 

10/ 2/86 9:27 AM 

lABl RREG SREG FUNC SFNC STaR SPSK RREG SREG FUNC SFNC STaR SPEC SKIP COMMENT 

'" * * * * * * ** * *** ** * * * *. * * * * * * * * * * * * lit * * * * * *** * ** III * * * * * * * * * ** * .tII. * * * * III _* * * 
Duplicate A (DUP) Instruction 

* * * * ** * * * * * * * * * * * * * * * III ** III * * III * ... * III III ... " * * * * * * * * * .. * * * * * * * * * * * l1li III * * * * * * III * * * III 
;1300 

!lUT INSTR-DUP:O 000 100 101 xxx xxx, SR-1, ENTRY-DUP 

DUP ADD 
ADD 
ADD 

EPSH 
NEXT 

JSZ PSHM SR7 
RA ADD RH CCA 

ADD 

* * lit * * .. It * *l1li •• 111 III * * * **._ * * .. a* * * * ... * * * III * * It It * .. * ** **** * * 111._ * ***** * * III III III * * *** * 
• DDUP IDouble duplicate) Instruction • 
III * * * * * III * .. * .. * * * III * * III ** ** * .. * lit **_ * * * III .. * * * * * * * .. * * ***** * * * * * * *** ** * * 111111 * 111** * 

!lUT INSTR-DDUP:O 000 100 110 xxx xxx, SR-2, ENTRY-DDUP 

DDUP JSZ PSHM 
ADD 
JSZ NEXT 

SRG5 
EPSH 
EPSH 

JSZ PSM2 SR7 
RB ADD RH CCA 
RA ADD RO DCC 

~U;~Bl~')N::pa)R~_i~S~R = 7 
NEXT; 

Empty 2 TOS if SR - 7 else empty 1 if SR = 

j~~hto~e~E~¥~lJu~h l~-~~w T~~ :- (S), DCC 



PAGE 375 
RECORD 

NO 

18460 
18461 
18462 
18463 
18464 
18465 
18466 
18467 
18468 
18469 
18470 
18471 
18472 
18473 
18474 
18475 
18476 
18477 
18478 
18479 
H480 
18481 
18482 
18483 
18484 
18485 
18486 
18487 
18488 
18489 
18490 
18491 
18493 
18494 
18496 
18497 
18499 
18500 
18502 
18503 
18504 
18505 
18507 
18508 
18510 
18511 
18513 
18514 
18515 
18517 
18519 

COBOL II FIRMWARE INSTRUCTION SET - EDIT c.s. ....~.IIIJ11I1tIll:JII*1III111: ALU A IfttllrJIIIIiIJli:IIIJ11I11I1r** 
10/ 2/86 9:27 AM 

*1lI* •• *IftIllJIIJllIIIJlttll ALU B **JIiIlftJllIIIIII**1Il1111ll** 

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

1306 

1307 

1308 

1309 

130A 

130B 

130C 

1300 
130E 

IISRC 

NSRC (fetch Next SouRCe byte) 

1. Extract the left byte from the current source word and 
increment the source RBA. Bounds test the source 
effective address. 

2. ~la~h~nr!~~tr~~~~n~lag is off then set the right byte 
3. Extract the right byte from the current source word, 

bounds test the source effective address, and clear the 
right byte flag. 

4. Increment the source effective address and fetch. 
5. Return. 

NTRG (store Next TaRGet byte) 

1. Increment the target RBA and save the byte 1n case it is 

2. ~~et~:f~i~h:\yte flag is off, then set the right byte 
flag and return. 

3. Increm~nt the target effective address, combine the left 
~~~~et~~! ~::tPt:~~~~S!~r~aved with the right byte and 

4. Bounds test the target effective address, clear the right 
byte flag. 

5. Return. 

OPA ADD LRZ RH RG RE Fl. 

RB INC RB 

OPA ADD RRZ RH RG RE 

BNDE 

ADD 

BNDE 

ADD 

SF! RSB 

CF1 

RE INC RE ROD RSB 

IITRG RC INC 

ADD 

INC 

RC F2 RH ADD SP3B 

RF 

RG UBA BNDE 
ADD 

RSB SP3B ADD RLZ 

RF UBB RH lOR 

CF2 ADD 
ADD 

SF2 

DATA 

RSB 

EXTRACT LEFT SOURCE BYTE 
LEFT OR RIGHT SOURCE BYTE? (1002) 
INCREMENT SOURCE RBA 
REMOVED BOUNDS TO ABOVE LINE 
EXTRACT RIGHT SOURCE BYTE 

(1002 ) 

INCREMENT SOURCE EFFECTIVE ADDRESS AND FETCH 
RETURN 

INCREMENT TARGET RBA 
SAVE LEFT BYTE 
RETURN IF LEFT BYTE 
PREV LEFT BYTE 
INCREMENT TARGET EFFECTIVE ADDRESS 
WRITE TARGET WORD 
TICB TO SLOW DOWN RSB TO AVOID S KILL(1000 

M)8~g~ TEST TARGET EFFECTIVE ADDRESS < = SM 
RETURN 



PAGE 376 
RECORD 

NO 

18521 
18522 
18523 
18524 
18525 
18526 
18527 
18528 
18529 
18530 
18531 
18532 
18533 
18534 
18535 
18537 
18538 
18"40 
18~, 41 
185,:3 
18544 
18546 
18547 
18549 
18550 
18<;,2 
185'i3 
18554 
18555 
185'>6 
18557 
18558 
18560 
1S';f1 
18~63 
18564 
18566 
18567 
18569 
1.8570 
18572 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
C.S 111.*** •• *.** ALU A *********** ************* AlU B -._ ••• - •••••• -

10/ 2/86 9:27 AM 

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

130F 

1310 

1311 

1312 

1313 

1314 

1315 

1316 

1317 

1318 

1319 

•• _************* ••• *********111:*********************** •••• _************ 

EoI5 (extended subprogram instruction decoding) 

1. 

2. 

3 
4. 

Extract the SUbprogram opcode contained in the right 
nibble of the subprogram instruction. 
Use the subprogram opcode as an index into the branch 
table. 
Range check the valid subprogram opcodes. 
Jump into the brach table to jump to the correct 
subprogram Instruction. 

*****_._._******************111*******_111.****************. ____ ._ •• ___ •• . 
EDI5 OOOF SPIB ANoL SP4A ADO 

EoT2 

UBA ADD LSR EOT2 

UBA UBB ADD WRX3 0009 

AOOL LBL 

AODL 

ADD 

ADD 

ADD 

RAR UBB SP4A JSBS EoI3 

ADD 

RSB 

RIGHT NIBBLE OPCOOE BRANCH TABLE 

SP4A JSB TE 

SP4A JSB SSTI 

SP4A JSB f4)WO 

SP4A JSB SFLC 

SP4A JSB SETC 

EVEN 

EVEN 

EVEN 

EVEN 

EVEN 

ADD 

SP4A JSB ENDF 

SP4A JSB SSTO 

SP4A JSB SFC 

SP4A JSB OFlC 

SP4A JSB OBNZ 

NCRY 

ODD 

ODD 

000 

ODD 

000 

MASK FOR SUB-OPCODE 

BRANCH TABLE INDEX 
BRANCH TABLE BASE 
INDEXED BRANCH TABLE ADDRESS 
MAXIMUM VALID SUB-OPCOoE 
TRANSFER TABLE ADDRESS TO RAR 
SKIP BRANCH TABLE IF NOT VALID 

RANDOM TABLE BRANCH 

TERMINATE EDIT 
END FLOATING INSERTION 
SET SIGNIFICANCE TRIGGER TO 1 
SET SIGNIFICANCE TRIGGER TO 0 
MOVE DIGIT WITH OVER PUNCH 
SET FILL CHARACTER 
SET FLOAT CHARACTER DEPENDING ON SIGN 
DEFINE FlOAT CHARACTER DEPENDING ON SIGN 
SET LOOP COUNT 
DECREMENT LOOP COUNT AND BRANCH IF NON-ZERO 



PAGE 377 
RECORD 

NO 

18574 
18575 
18576 
13577 
18S78 
18S79 
18580 
18581 
18582 
18583 
18584 
18585 
18586 
18587 
18588 
18589 
18590 
18591 
18592 
18593 
18594 
18596 
18597 
18599 
18600 
18602 
18603 
18604 
18605 
18606 
18607 
18608 
18610 
18611 
18613 
18614 
18616 
18617 
18619 
18620 
18621 
18622 
18623 
18624 
18625 
18627 
18628 
18630 
18631 
18633 
18634 
18636 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
C S '111:111 111:** III IIIJII_*. ALU A JlI'III:*!II:III:*IIII11:JII#!:Ji( 

10/ 2/86 9:27 AM 
******'111:'111:*'111:*** ALU B •• '111:***.111:***'111:*111: 

ADDR LABL RREG SREG FUNC SFNC STaR SPSK RREG SREG FUNC SFNC STaR SPEC SIUP COMMENT 

131A 

131B 

131C 

1310 

131E 

131F 

1320 

1321 

1322 

1323 

1324 

.' • III III: III .. 'III * III: '" III !II: * * III .. * * III III III III lie iii III III * .. III * * .. III * 'III: .. * * * * III: * '" * III: III III III III * * Itr * III til * '" * * III lie .. III * * .. * * III: 

EDI6 

EDI3 

EDI6 (next subprogram instruction at new RBA) 

~~~p~~g~~~ ~~~~r08~~~i~~!n~~[~ ~~~ l~r~~r~~t l~:tnew 
EDI3 (test for interrupts between subprogram instructions) 

If interrupts are not pending. then do the next subprogram 
~~~~;~ct}O~eed~~herA~~et~~U!~r~~et~a;~et~~?:~r~~lem~~~~rthe 
containing the significance trigger. loop count. float char. 
and fill char. Leave a -Ion top of the stack so the 
instruction will be resumed after the interrupt. 

Go to the interrupt handler. 

ADD 

JSB *+2 

ADD 

TEST 

JSL SPGS 

ADD 

JSL EDI4 

INTERRUPl PENDING, FINISH LAST TARGET WORD, THEN INTERRUPT 

JSB *+4 

RG UBB BNDE 

UBB ADD RLZ 

ADD 

NF2 RF 

SP3B 

INC 

ADD 

OPB ADD RRZ 

UBA UBB lOR 

SET UP INTERRUPT RETURN STACK MARKER 

XRO ADD RRZ RH NF3A 8000 ADDL 

UBA UBB lOR 

ADD 

JSZ IRDN 

RH 

UNC 

XRO ADD RLZ 

UBB XR 1 lOR 

CAD 

ROD 

DATA 

EPSH 

RA EPSH 

RG 

mlc 

UriC 

RESTART SUBPROGRAM AT NEW RBA 
INTERRUPTS PENDING? 

NEXT SUBPROGRAM INSTRUCTION 

FINISH WRITING TARGET WORD IF LEFT BYTE 
FETCH CURRENT TARGET WORD 
BOUNDS TEST LAST TARGET WORD 
LAST TARGET BYTE 
LEFT BYTE 
OLD RIGHT BYTE 

WRITE LAST TARGET WORD 

SAVE LOOP COUNT 
SIGNIFICANCE TRIGGER MASK 
SAVE LOOP COUNT AND SIGNIFICANCE TRIGGER 
FILL CHARACTER 

SAVE FILL AND FLOAT CHARACTERS 
OFF TO INTERRUPT HANDLER 
RESTART FLAG 



PAGE 378 
RECORD 

NO 

18638 
18639 
18640 
18641 
18642 
18643 
18644 
1R645 
18646 
18647 
18648 
18649 
18650 
18651 
18652 
18653 
18655 
18656 
18658 
18659 
18661 
18662 
18664 
18665 
18667 
18668 
18670 
18671 
18673 
18674 
18676 

10/ 2/86 9:27 AM 
111111*********** AlU B ** •• * •• ******* 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
C.S. • •••••••••• ALU A··········· 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

1325 

1326 

1327 

1328 

1329 

132A 

132B 

132C 

,. * III III: III: * III III * III III * * III III * III: * III: * * * III * III * * * * III III *. * III * * III III *. III"'" III * III III III III: III III. * III III * III: III III * III * * * .. *111: III . 

ETRP 

TE 

ETRP (Edit TRaP handling for invalid datal 

Signal an invalid a.cii digit trap. 

TE (Terminate Editl 

Flush the last target byte if needed. Pop the four TOS 
registers. Test for In invalid ascii digit trap. 

Next instruction. 

ADD ADD 

JSB '+4 NF2 RF INC 

RG UBB BNDE SP3B ADD 

UBB ADD RLZ OPB ADD RRZ 

ADD UBA UBB lOR 

ADD RA ADD 

ADD JSZ TRPA 

ADD ADD 

SF4B 

ROD 

DATA 

EPP4 

F4B 

NEXT 

INVALID ASCII DIGIT TRAP 
WRITE TARGET WORD FOR LEFT LAST 
FETCH LAST TARGET WORD 
BOUNDS TEST LAST TARGET WORD 
LAST TARGET BYTE FOR LEFT BYTE 
LEFT BYTE 
OLD RIGHT BYTE 

WRITE LAST TARGET WORD 
RESET MARKER WORD 
POP ALL TOS PARAMETERS 

ILLEGAL ASCII DIGIT TRAP 

NEXT INSTRUCTION 

BYTE 



PAGE 379 
RECORD 

NO 

18678 
18679 
18680 
18681 
18682 
18683 
18684 
18685 
18686 
18687 
18688 
18689 
18691 
18692 
18694 
18695 
18697 

COBOL II FIRMWARE INSTRUCTION SET ~ EDIT 
c.s. **JIIi:*JIi:**JllIII*'tc ALU A •• ****;111111111111: 

10/ 2/86 9:27 AM 
JIII.lII**IIcJlr.*._** ALU B "JllJIc*********** 

ADDR LABL RREG SREG I"UNC SFNC STaR SPSK RREG SREG FUNC SFNC STaR SPEC SKIP COMMENT 

1320 

132E 

132F 

iii: * III * iii: l1li III iii: iii: * III * l1li III * 'If * " J1r III: III * #I * * * iii: " III l1li III * III: III III #I 111 lie l1li: iii: iii: l1li * * 111 JIll III * * * III III }IIr It ... 111 III III: III: III III: iii: III * * * III III 111: . 
ENOF (END Floating insertion) 

If the sigmificance trigger hasn't been already been set, 
then insert the floating ch,racter at the next target byte. 

Next subprogram instruction. 

* * III iii: • III * * * '" III: III III iii: * ill: * l1li III * * .... iii: iii: III III ". It II iii: III III '" III '" III III 111 #I III: III III * iii * III * iii: iii: III JIi: 'Ii It III III III * III III * * III JII '" III #I It III . 
ENDF F3A XRl ADD 

JSL NTRG 

JSL WI3 

RH 

UNC 

UNC 

NO ACTION TAKEN IF SIGNIFICANCE TRIGGER IS 0 
FLOAT CHARACTER 

INSERT FLOATING CHARACTER 

NEXT SUBPROGRAM INSTRUCTION 



PAGE 380 
RECORD 

NO 

18699 
18700 
18701 
18702 
18703 
18704 
18705 
18706 
18707 
18708 
18709 
18710 
18711 
18713 
18714 
18716 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
C.S. • •••••••••• ALU A··········· _.111.111* ••• _ •• * ALU B *111 ••••••• *.* •• 10/ 2/86 11:27 AM 

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

** * * 111: ** III * ** 111: * III. 111: 111: 111: 111* 111: III 111l1li *111** 111: III III ** 1II*.IlI .. *111._ *** III III III III ****1Ir1ll 111: 111: 111.* 111: III III 111: III_ III III * 

SSTl (Set the significance Trigger to I) 

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. 
.. ,. .. "'_ .... '" II,. III III l1li._ .... "111111_ 111* III III III .. ".111" .. ,. III .... III III III III: III,.,. III ...... *11 l1li III "III"." 111: *"' ....... JIll tIII._ "­. 

1330 SST! 

1331 SSTO 

ADD 

ADD 

SF3A 

CF3A 

JSL EDI3 

JSL EDI3 

UNC 

UNC 

SET SIGNIFICANCE TRIGGER TO 
NEXT SUBPROGRAM INSTRUCTION 
SET SIGNIFICANCE TRIGGER TO 0 
NEXT SUBPROGRAM INSTRUCTION 



PAGE 381 
RECORD 

NO 

18718 
18719 
18720 
18721 
18722 
18723 
18724 
18725 
18726 
18727 
18728 
18729 
18730 
18731 
18732 
18734 
18735 
18737 
18738 
18740 
18741 
18743 
18744 
18746 
18747 
18749 
18750 
18752 
187~'J 
18755 
18756 
18758 
18759 
18761 
18762 
18764 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 10/ 2/86 9:27 AM 
C.S. III 111:*111 1II,rc** •• '1 ALU A 111111*******"'* ***_111.111** •• *111* ALU B ** •• *JII**JllIII***I~ 
ADDR LABL RREG SREG rUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKII' COMMENT 

1332 

1333 

1334 

1335 

1336 

1337 

1338 

1339 

133A 

133B 

133C 

.. III Ir II! .. III III III * III III III III * III _I III III III l1li lit III: If III III III: '" III ..... * * III III * III III III * * III JIr III III III * 111 11: ~ III III * III III III; III * * It * III III III * III: III III III • * 
" MDWO (Move Digit With Overpunch) 

1. Fetch the next source byte 
2. ~~t!h!f~t~~i~~~:n~: ~rt~~=rn~sbl:~=~' then zerofill the 
3. Trap if the byte is not a legal ascii digit ('0'-'9'). 
4. Set the sign flag used for overpunching based on the 

condition code in the STATUS register. 
5. Overpunth the byte and store it as the next target byte. 
6. Next subprogram instruction. 

MD\~O 0020 

0030 

P,DDL 

J"SB "+2 

P,DD 

P,DDL 

RH UBA J"SBS ETRP 

RH SP4A 5;UB 

UBB STA P,ND 

RC 

P,DD 

C:SR 

J·SB EDI3 

J·SB EDI3 

SP4A 

SP4A 

SP4A 

JSL NSRC 

F3A RH SP4A SUB 

0030 

0039 

ADDL 

ADDL 

NCRY UBB RH JSBS ETRP 

ZERO 

CF2 

HBF2 

F3A 

UNC 

0100 ADDL 

ADD 

JSL OVPN 

JSL NTRG 

ADD 

SP4A JSB SSTI 

RH 

SF2 

UNC 

NZR() 

NCRY 

UNC 

UNC 

NZRO 

BLANK FOR COMPARISON 
FETCH NEXT SOURCE BYTE 
NO BLANK FILL IF SIGNIFICANCE TRIGGER SET 
ZERO FILL REQUIRED IF SOURCE BYTE IS BLANK 

ZERO FILL THE LEADING BLANK 
"0" FOR ASCII DIGIT TEST 
"9" FOR ASCII DIGIT TEST 
INVALID ASCII DIGIT TEST 
INVALID ASCII DIGIT TEST 
SP4A=DIGIT-30H (ZERO IF ASCII '0') 
CCL MASK FOR STATUS REGISTER 
POSITIVE OR NEGATIVE OVERPUNCH? 
POSITIVE OVER PUNCH 
NEGATIVE OVER PUNCH 
OVER PUNCH SOURCE BYTE 
RESTORE TARGET RBA FLAG 
STORE NEXT TARGET BYTE 

(2307) 

(2307) 

( 2307) 

NEXT SUBPROGRAM INSTRUCTION IF SIG FLAG SET 

SET SIGNIFICANCE FLAG IF CURRENT DIGI+2~g7) 
NONZERO--ELSE DO NEXT SUBINSTRUCTION (2307) 



PAGE 382 
RECORD 

NO 

18766 
18767 
18768 
18769 
18770 
1.8771 
18772 
18773 
18774 
18775 
18776 
18778 
18779 
18781 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 101 2186 9:27 AM 
C.S. ******* •• ** ALU A 111*********. 111******.11**** AlU B 111111************ 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

1330 

133E 

.*111** •• ****.***.****.**.***.* ..... *111 •• 111*****.******.** •• __ *.It_ ••••••••• . 

SFC 

SFC (Set the Fill Character) 

~: ~::C~h!h11~I·~h:~b~~O?~:~ ~~i:. 
3. Next lubprogram instruction. 

ADD 

ADD 

JSL NSPG 

SPIB JSL EOI3 XRO 

UNC 

UNC 
FILL CHAR IS IN NEXT SUBPROGRAM BYTE 

NEXT SUBPROGRAM INSTRUCTION; SET FILL CHAR 



PAGE 383 
RECORD 

NO 

18783 
18784 
18785 
18786 
18787 
18788 
18789 
18730 
18791 
18792 
18793 
18794 
18795 
18796 
18797 
18798 
18799 
18800 
18801 
18802 
18803 
18804 
18805 
18806 
18807 
18808 
18809 
18810 
18812 
18813 
18815 
18816 
18818 
18819 
18821 
18822 
18824 
18825 
18827 
18828 
18830 
18831 
18833 
18834 
18836 
18837 
18839 
18840 
18842 
18843 
18845 

COBOL II FIRMWARE INSTRUCTION SET - EDIT 
C.S. 111;111111111:****1111"* ALU A 1II**IIIIII:IItI1lJlltIll** 

10/ 2/86 9:27 AM 
**.****111*111.111111 ALU B *111111**111111******* 

ADDR lABl RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STaR SPEC SKIP COMMENT 

133F 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1348 

1349 

134A 

III #II: it III III JIll: III III III III * III 'III JIll' It III III III III III III III JIll III III: III lit III: * III III ,. III lit * JII III III JII III III !If lit III * * JIII1I III III At '" III til * III III III iii: III !If * III * #I III 111: * . 
SFlC (Set the Floating Character) 

1. Fetch the next subprogram byte containing the positive and 

2. ~:fe~:,~!i;=eS~~~drrt:~s~ode contained in the STATUS 
regist~r and extract the left nibble if CCG/CCE or the 
right ~ibb1e 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 Floating Character) 

1. Fetch the next subprogram byte containing the positive 

2. :!;~~l~~eC':r~~!!~~ subprogram byte containing the negative 
f10ati~g character. 

3. Determine the condition code contained in the STATUS 

;!~~rl~~ ~~:r:::e~h!fftg~}~a~ ~~ar~~t~~g:;i!:ef!:::l~:e 
character if CCl. 

4. Next subprogram instruction. 

SFlC 0100 STA ANDl 

SPOA 

0004 

UBA 

JSB *+4 

ADD 

ADDL 

CAD 

ADD 

ADD 

DFLC 0100 STA ANDL 

ADD 

ADD 

ADD 

ADD 

SPOA 

SP4A 

JSl NSPG 

NZRO OOOF SPIB ANDL 

OOFO SPIB ANDL 

REPC 

SP2B 

UBB 

ZERO UBB ADD l.SR SP2B 

0020 SP2B ADDL XRl 

JSL EDI3 

JSL NSPG 

SPIB JSl NSPG XRl 

SP4A ADD 

SPIB ADD 

JSl EDI3 

XR1 

UNC 

UNC 

UNC 

UNC 

ZERO 

UNC 

CCL OR CCG/CCE,? 
FETCH BYTE CONTAINING FLOATING CHAR NIBBLES 
POSITIVE OR NEGATIVE? 
FETCH RIGHT NIBBLE IF NEGATIVE 

EXTRACT LEFT NIBBLE IN PLACE 
SHIFT COUNT TO EXTRACT THE lEFT NIBBLE 
REPEAT THE FOLLOWING LINE 
DONE WHEN COUNT = 0 
SHIFT LEFT NIBBLE TO RIGHT NIBBLE 

FLOAT CHAR :- NIBBLE + BLANK 

NEXT SUBPROGRAM INSTRUCTION 
CCL OR CCG/CCE? 
FETCH BYTE CONTAINING POSITIVE FLOAT CHAR 

FETCH BYTE CONTAINING NEGATIVE FLOAT CHAR 

DOES STATUS REGISTER INDICATE NEGATIVE (CCl) 

NEGATIVE FLOAT CHAR 

NEXT SUBPROGRAM INSTRUCTION 



PAGE 384 COBOL II FIRMoIARE INSTRUCTION SET - EDIT 
RECORD C.S. • •••••••••• ALU A·"""···· ••••••••••••• ALU B·············· 

101 2188 9:27 AM 

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

18847 
18848 
18849 
18850 
18851 
18852 
18853 
18854 
18855 
18856 
18857 
18859 
18860 
18862 

134B 

134C 

**********.********************************************************** . 

SETC 

SETC (Set the loop Count) 

1. Fetth the next subprogram byte and a •• 1gn it to the 
loop tount. 

2. Next .ubprogram 1nstruetion. 

ADD 

SP1B ADO XRO 

JSL NSPG 

JSL EDI3 

UNC 

UNC 
FETCH SUBPROGRAM BYTE CONTAINING LOOP COUNT 
STORE l.OOP COUNT 
NEXT SUBPROGRAM INSTRUCTION 



PAGE 385 
RECORD 

NO 

18864 
18865 
18866 
18867 
18868 
18869 
18870 
18871 
18872 
18873 
18874 
18875 
18876 
18877 
18878 
18879 
18880 
18881 
18882 
18883 
18884 
18886 
18887 
18889 
18890 
18892 
18893 
18895 
18896 
18898 
18899 
18901 
18902 
18904 

COBOL n FIRMWARE HISTRUCTION SET - EDIT 10/ 2/86 9:27 AM 
C.S. • •• _ ••••••• ALU A *** ••••• **. *111* ••• **.**.* ALU B *********~*~** 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC sin P COMMENT 

1340 

134E 

134F 

1350 

1351 

1352 

1353 

n * • * * fit III .... * III III III * II III III III: III III l1li * * III .. III III III III III • III * III III III III lit III: • III III III III It III III III * III .. III III * III III III * '" III III III * III '" III III III . 

OBNZ 

DBNZ (Decrement and Branch if Non-Zero) 

1. Fetch the next subprogram byte containing the branch 
displilcement. 

2. Decrenlent the loop count. 
3. If th~ loop count is zero, then do th~ next subprogram 

inst r~lct ion. 
4. Exten~ the si~n of the displacement. 

5. ::t~~&~:t!h~iS~~~::~::;nlsf~!:ot::b;~=~r:~r:Tn::AiheAn 
disp1~cement is relative to the address of the byte 
containing the displacement, but the RBA now points to 
the byte after the displacement. 

6. ~:~~t:~=~r;Y~~:,i~;:~uction after updating the subprogram 

XRO ADD SPOA JSL NSPG 

SPOA CAD XRO 0080 SP1B ANDL 

UBA JSB *+4 ZERO UBB ADD 

ADD FFOO SP1B IORL SP1B 

ADD ADD 

RD SPlEl CAD RD JSL EDl6 

ADD JSL EDI3 

UNC 

ZIERO 

UI'4C 

UI~C 

LOOP COUNT 
FETCH BRANCH DISPLACEMENT 
DECREMENT LOOP COUNT 
MASK SUBPROGRAM DISPLACEMENT SIGN BIT 
NO ACTION IF LOOP COUNT IS NOW ZERO 
POSITIVE OR NEGATIVE DISPLACEMENT 

EXTEND SIGN BIT IF NEGATIVE 

NEW SUBPROGRAM RBA 
RESTART SUBPROGRAM AT NEW RBA 

NEXT SUBPROGRAM INSTRUCTION 



PAGE 386 
RECORD C.S. 

NO ADDR 

18906 
18907 
18908 
18909 
18910 
18911 
18912 
18913 
18915 
18916 
18918 
18920 
18922 
18924 
18926 
18927 
18928 
18930 
18931 
18933 
18934 
18936 
18937 
18939 
18940 
18941 
18942 

1354 

1355 
1356 
1357 
1358 
1359 

135A 

135S 

135C 

1350 

135E 

Pseudo Enable and Puudo Disable Instructions 101 2186 9: 27 AM 
** •• 111*111- ••• ALU A ********111111111: 111***111111.111.*- •• ALU B *******111****** 

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 
III"" * III *111 III * .. * III III: 'III III ****lIII* * .. III *111 III III III 1111 III III III III * 'III * III" III III III ... ,. ..... ,. .. III" III III III III "" III" * III III III III * * III III III 

DPPX is the entry point for the PSEB, PSDB, DISP and 
• XCHD instructions. ....... * * 111 .111*. __ *1\** •••• III * III III * * III III III 111* .. * III * III III III * *. "*" III * * III * III * III" III III * III" III * * .. III * * .. 111 III III 

!LUT INSTR-DISP/PSE&DB/XCHD:O 011 000 000 II, DSPL-4, ENTRY-DPPX, F2 

DPPX 0580 ADDL SP4A JSZ TRP6 BKX3 NPRV 

DSPL JSS XCHD 
UBB ADD 
CIR JSB DISP 
OPA ADO 

PSOB 1100 CPX2 ANDL SP4A 

PSEB USB DSPL SUB 

JSZI NEXT 

CPX2 ADD SWAB 

ADD 

INC 

ZERO 
ROX3 
EVEN 
ROB3 

NCRY 

USA ADO 
FFEE AOOL 
UBB OPB ADO 

UBA ADO 
OPB INC 

LRZ 

LSR 

CCA USB 

EVEN 

SREG JSZ PSEH 

CAD 

SP4A ADD 

DATA OPB JSZ INT9 

CCA ADD 

ROX3 

ROX3 
SF4B 000 
DATA NEXT 

ZERO 

DATA 

CCA NZRO 

NEG 

NEXT 

SP4A :R addr of QI lor mask for IDISP; 

JS:K~~ XCHg'i~~:~U~:i~~~ ~!!dib~gieBB = 5) 
Read QI; UBB .- -18 
JSB if OISP instruction; Read (QI-18) 
~;:: ~~I6~AS~~~ri~0~~~~ ~~s~csclig~sps11a~: 

(on ICS if in DISPATCHER); 
increment (QI-18~, NEXT if PSDB instr 

Sk}~a~riJQfQl~18) _ bDSPL = 3); 
Set CCG and NEXT if (QI-18) )= 2; 

sk~ecI~m~~: l~IDl~~ATCHER; 
S~1P if on ICS, set CCE if not 

(QI) :" 0 if in DISPATCHER; 
Start DISPATCHER if not on ICS and 
(QI).(O:l), F4 causes JSB to IIXT4 from 
IINT9, (QI) is left in OPA for I1XT4 

Set CCG; NEXT 



PAGE 38'1 
RECORD C.S. 

NO ADDR 

18945 
18946 
18947 
18948 
18949 
18951 
18952 
18954 
18955 
18957 
18958 

135F 

1360 

1361 

Dispatch Instruction 
JIt.**JlI:JllJllIIII.IIIIII AlU A !II1UIIIIIJII**J1HillIIlII IIIJ1t**IIIJ1i******* ALU B **_** •• 111111111.**111 

10/ 2/86 9:27 AM 

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC S~:IP COMMENT 
Ill. * * * III III III III III III '/( lit III III 111111 III * * * III III III III lit III * lit * III JIll III JIt III 1\" Ie III * * lit III * III lit III * III * III"" III III III *" III III: III III It lit III III 1It}ll III 

• Oispatch (DISPI Instruction • 
***IIi:**III***JIt**Ilt****_**J1I**JltJIIIII:********_III.t11**JIr**JltJIIIlc*****"**JllIIIIIIJIt**Jll:JllJIt****JII* 

O'ISP OPA ADD WRX3 UBA OPB lOR CCA ZERO 

SP4A AOD RLZ DATA INC CCA NEXT 

OPA JSZ INT9 ROX3 ADD SF4B 

Write at (QI I; 
Skip if not on ICS and (QI-181 • 0, set CCE 
(Q~lSABL~gooo; Set CCG, NEXT if on ICS or 
Start DISPATCHER if not on ICS and ENABLED, 

Reread (QI) for IIXT4; 
F4 causes JSB to IIXT4 from IINT9 



PAGE 388 
RECORD 

NO 

18960 
18961 
18962 
18963 
18964 
18965 
18966 
18967 
18968 
18970 
18971 
18973 
18974 
18976 
18977 
18979 
18980 
18982 

C. S. 
ADDR 

1362 

1363 

1364 

1365 

1366 
1367 

~:~~:ZY:.~~ ll~tAU~!!~~ •••••• 10/ 2/86 9:27 AM 
.*"********** ALU B **lIr***JltIll**_*** 

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

JII:*****III.III**.*************.******** •• *******I1111************************111 
XCHD (Exchange DB) Instruction - The entry point for XCHD 
is .DPPX. for which the SR preadlust is o. The instruction 
~~~~k!e~~~yt~~ ~~tmor~h!O~PI!?i~a~~Sfl~~li,'~~tf:~C~!:a~~dm 

: III * •• :~~~ !~!~y III! ~ III!~: * ~~-:* ~!:~: III~! III ~~;~!~~ *" III III III" *" * III" III *" III III III" III"" III *",.,,: 
XCHD RB JSZ PULM SRL2 BNKD JSZ PUL2 SPIB SRZ 

3FFF ADDL UBA BNKS XOR ZERO 

1000 ADDL UBA INC CCPX UNC 

SPIB ADO RB UBA UBB IOR CCPX 

DB ADO RA RA RB XFRR DB 
ADD NEXT DOFF SREG ANDL BNKD 

Pull two TOS if SR • 0 else pull one 
SR • 1. UBA :- new bank #; SPIB := 

UBA :- pre-mask for CCPX; 
Skip if new DB-BANK - S-BANK 

UB~et3F~Sei~~~k.fr40gg~~;Ski 
(S-l) :- old DB-BANK; Clear ~SS if 

DB-BANK - S-BANK (UBB = !5000) 
(S) :- old DB. DB :- new DB from (S) 
NEXT; BNKD :- new DB-BANK from (S-l) 

TOS if 
DB-BANK 



PAGE 389 
RECORD 

NO 

18985 
18986 
18987 
18988 
18989 
18990 
18991 
18992 
18993 
18994 
18995 
18996 
18998 
19000 
19002 
19003 
19005 
19007 

set Disable/Enable Interrupts Bit Instruction 
C.S. ***111****111*'" ALU A **IIt •• Jll:IIIJ11l1clltlll 111111*********". ALU B 111**111:***111**.111** 

10/ 2/86 9:27 AM 

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

1368 
1369 
136A 

136B 
136C 

****111111.******111111111'111************* •• **********111 ••• *111***,.****************_ . 

SLUT . 
SED 

SEDl 
SED2 

Set Disable/Enable Interrupts Bit (SED) instruction 

This instruction will reset/set the interrupts enabled bit 
in the status register (bit 1) depending upon CIR.(15:1) 

INSTR :SED: 0 011 000 000 lOx xxx, DSPL--4, ENTRY"SED 

CIR JSB SED1 EVEN JSZ TRP6 
CPX2 JSB SED2 ODD 4000 ADDL RH 

UBB STA lOR STA UBB JSZC NEXT 

UBB STA AND STA JSZ NEXT 
RH STA lOR STA JSZ DIMS 

NPRV 

UNC 

UNC 
UNC 

JSB if DISABLE; Trap if not privileged 
JSB if DINTFF; UBB :- RH :: mask to set ints 
STA :: STA with interrupts set; UBB := mask 

to clear interrupts, JSB for NEXT 
STA :: STA with interrupts cleared; NEXT 
STA :: STA with interrupts set; Handle 

deferred interrupts 



PAGE 390 
RECORD C.S. 

NO ADDR 

19009 
19010 
19011 
19012 
19013 
19014 
19015 
19016 
19017 
19019 
19020 
19022 
19023 
19024 
19025 
19027 
19029 
19030 
19032 
19034 
19036 
19037 
19038 

1360 

136E 

136F 
1370 

1371 
1372 
1373 

1374 

Execute Instruction 
111********111111: AlU A *********JII. *********IIt*_* AlU B ***********111:** 

10/ 2/86 9:27 AM 

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

III III III'" III" III lit 111:" * III III III III * III" 111 lit * III * III III * **" l1li' 111:" III III III III III III III 11111 ** ***** ... III III lit * 111*'" ** •• * III III III * III. III III . 
Execute IXEQ) Instruction 

* .. * III III III III *. *** III III til III III". '" III III III III '" III III '" III III '" III liI" III: III * ... III. * III III III III * III III .. " l1li * ... * III'" III ** III * III III"" III III III: III . 
!LUT INSTR-XEQ:O 011 000 001 lOx xxx, DSPl-4, ENTRY-XEQ 

XEQ SM INC WRS SR SM REPC SP3B DCSR SRZ 

QDWN ADD 

UBB ADD 
UBA DSPl SUB 

UBA DB BNDE 
ADD 

SP4A ADD 

JSZ NOP 

SP4A 

DATA 

FFFF 
Z 

UBB ADO 

ADDl 
ADD 

SP3B UBB JSZC STOV 

SM OCSR SRl2 

ClSR 

POS 
BNKS ADD BNKP 

RONP BNKP ADD 

UNC UBB ADD BNKP 

Write TOS registers at SM + 1; Repeat if 
SR <> 0, dec SR, SP3B := UBB := S 

Empty TOS register; Repeat until SR in rankl 
is < 2, dec SR, SM :- S (if SR • 0 at 
start of instruction, store into SM may be 
NOPed) 

UBA-SM ;P-P-l (2324) 
SP4A :- UBA :- addr of instruction IS - K); 

UBB :- Z, clear SR (2324) 
Bounds check addr >- DB; STOV if S > Z 

, BNKP :- S-BANK (2324) 
Read instruction into NIR; P. P - 1 so 

that instruction after XEQ follows 'XEQed' 
instrUction, SREG. P-BANK (2324) 

Wait two clocks for NEXT; Restore BNKP(2324) 



PAGE 391 
RECORD C S ~~~!~!~!.~~nl[~lAI~~!!~~!!~~~ A~~!.~~~.!~!!. ALU B •••••••••••••• 10/ 2/86 9:27 AM 

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

19041 
19042 
19043 
1901\·1 
19045 
19046 
19047 
19048 
19049 
19050 
19051 
19052 
19053 
19055 
19057 
19058 
19059 
19061 
19062 
19064 
19065 
19067 
19069 
19071 
19073 
19074 

~~~tr~~tl~~sentf~ ~~i~!tf~~rb¥~~ ~n~SA~~~t~~1i~~B~nd not 
for ADDS. DSPL is set to 8 so as to access the immediate 
operand in CIR. 

$LUT INSTR-ADDS:O 011 101 Oxx xxx xxx. DSPL=8, ENTRY.ADSS 
!LUT INSTR·SUBS:O 011 101 lxx xxx xxx, DSPL=8, F2, ENTRY.ADSS 

1375 ACiSS 
1376 

SM INC 
QDWN ADD 

WRS SR 
DATA 

SM REPC 
UBB ADD 

SP3B DCSR SR2: 
SM DCSR SR1.2 

1377 DSPL ADD NZRO SP3B CAD RH 

1378 UBB JSBI ADSI ROS SP3B UBA ADSB SPIB CLSR 

1379 UBB Q JSZS STUN NEG UBB JSZC STOV 
137A JSZ NEXT UNC SPIB ADD SM 

NHI 

NEG 
NEG 

137B AClSl RH OPA ADSB SP4A SP3B Q JSZC STUN 
137C UBA Q JSZS STUN NEG Z UBA JSZC STOV 

137D JSZ NEXT UNC SP4A ADD SM 

Write at SM + 1; SP3B :- S, REPC if SR > 0 
wr~!~ ~~N~MR~~e~tl~~t§~ ~ROi~tr:~~;t <o~' 

instruction store into SM may be NOPed) 
UB~H:7.iW"~dtate operand, skip if <> 0; 

Re~~I~OS a~d+}~mgs~[,O~!~:~ds~n TOS; 
STUN if S < Q; STOV if Z < S and within 32K 
Jump to NEXT; SM :- S 
SP4A :- S-1 +/- TOS; STUN if old S <- Q 
STUN if new S < Q and within 32K; 

STOV if Z < new S and within 32K 
Jump to NEXT; SM S 



PAGE 392 ~:!. ~:YH!: rlLGnlt r~~ H~~ •••• 10/ 2/86 9: 27 AM 
RECORD CS. .*JII********** AlU B ************** 

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

19077 *****JII:**********_*********************************** •• *************JII:. 
19078 
19079 Set Registers (SETR) Instruction 
19080 
19081 ***.*.*_.111:****.*********************-********************** •• -':******111 
19082 
19083 SLUT INSTRzSETR:O 010 111 lxx xxx xxx . Q. ENTRY-SETR 
19084 . 
19085 137E SETR SM INC WRS SR 5M REPC SM DCSR SRZ SAVE INSTRUCTION PARAMETERS BY WR ITING TO 
19087 MEMORY 
19088 SM; -SR i' SM. REPEAT IF SR () O. DCSR 
19089 137F QDWN ADD DATA ADD DCSR SRL2 WRITE QDWN; REPEAT UNTIL SR IN RANK 1 ( 

19091 1380 CIR ADD RLZ SP4A HBF2 ADD RE CLSR SP4A. (0; 8) : -CIR . F2 : -CIR (8) ; 
19093 RE;.UBB:.Z. CLSR 
19094 1381 UBB SM JSZS STOV NEG FOOO UBA ANDL ZERO STOV IF Z < S; 
19096 SKIP IF NO PRIVILEDGED REGISTERS TO SET 
19097 1382 SM ADD RH ROBS JSZ TRP6 NPRV READ FIRST PARAMETER; TRAP IF NPRV 
19099 1383 SP4A ADD LSL RG HBF2 BNKS JSB STSB XRl F2 RG. (0: 7, ; -CIR . (9: 7) , F2;"CIR(9) ; 
19101 XRl;-BNKS, JSB IF SET S-BANK 
19102 1384 STA ADD XR6 DB ADD XR2 XR6: -STA; XR2; -DB 
19104 1385 RG ADD LSL RG HBF2 BNKD JSB STDB XR3 F2 F2;-CIR(10); JSB IF SET DB AND DB-BANK 
19106 1386 UBA ADD LSL HBF2 DL JSB STDL XR4 F2 F2;-CIR(11); XR4:-DL, JSB IF SET DL 
19108 1387 RG RG ADD LSL RG HBF2 Z JSB SETZ XRS F2 F2:-CIR(12); XR5: -Z. JSB IF SET Z 
19110 1388 UBA ADD LSL RG HBF2 SM JSB SSTA XR9 F2 ~~77~~~(~~~~:~~~KD~Mjs~S¥FI~E~~T STATUS 19112 1389 X ADD XR7 BNKD JSB SETX SP3B F2 
19114 138A RG RG JSB SETQ NEG Q ADD RF JSB TO SET Q IF CIR(14); RF:·Q 
19116 138B CIR JSB STSM ODD RH ADD SM j~g nRCG~ft5U ~M~ -SE~N6MWITHIN 19118 138C UBB Q JSBS UNFL NEG Z UBB JSBS OVFL NEG 32K; 
19120 JSB FOR OVFL IF Z < S AND WITHIN 32K 
19121 .!OVERFLOW TEST HAS PRIORITY) 
19122 1380 DB ADD SP3B XRl XOR NZRO UB :-DB; SKIP IF BNKD () BNKS 
19124 138E UBA DL SUB Z DB SUB SF5B TICB SET FSB IF NOT SPLIT BANKS. SKIP IF 
19126 IBNKD ,. BNKSI AND (DB )- DLI AND ~Z )- OBI 
19127 }SKIP IF SPLIT STACK. TICB TEST R QUIRES 
19128 HAT Q OR S RELATIVE ADDRESSING BE 
19129 SPECIFIED IN LUT ENTRY) 
19130 138F STA ADD LSL HBF2 Q ADD UNC ~~~ 7 ~S~E~~¥~T I~I~~LIT STACK 19132 
19133 1390 UBB DL JSBS UNFL NEG UBB DB JSBS UNFL NEG JSB FOR UNFL IF Q ( DL AND WITHIN 32K; 
19135 JSB FOR UNFL IF Q ( DB AND WITNIN 32K AND 
19136 NOT SPLIT STACK 
19137 FIXED SO THAT IT JUMPS (2635 ) 
19138 1391 RE DL SUB DL SUB JSB FOR STACK UNDERLFOW IF NOT (Z ) - DL I; 
19140 JSB FOR STACK UNDERFLOW IF (Z - DLI ) 32K 
19141 1392 3FFF ADDL OOFF XRl ANDL BNKS F5B UBA:zMASK TO SET FSS MINUS ONE; 
19143 BNKS: :NEW VALUE. SKIP IF NOT SPLIT BANKS 
19144 1393 1000 ADDL UBA INC CCPX UNC UBA:=%1000; 
19146 UBB. =%4000. SET FSS IF SPLIT BANKS. SKIP 
19147 1394 CPX2 ADD EVEN UBA UBB lOR CCPX SKIP IF NO DEFERRED INTERPUPTS; 
19149 UBB:=%5000. CLEAR FSS IF NOT SPLIT BANKS 
19150 1395 JSZ DIMS F2 ADD NEXT Handle deferred interrupt if Interrupts on; 
19152 NEXT 
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RECORD C.S. 

NO ADDR 

19154 
19156 
19158 
19160 
19162 
19164 
19165 
19167 
19169 
19170 
19172 
19174 
19175 
19177 
19179 
19181 
19182 
19184 
19185 
19187 
19188 
19190 
19191 
19193 
19195 
19197 
19199 
19201 
19202 
19203 
19204 
19205 
19206 
19207 
19208 
19209 
19210 
19211 
19212 
19213 
19214 
19215 
19217 
19219 
19221 
19223 
19225 
19227 
19229 
19231 

1396 
1397 
1398 
1399 
139A 

139B 
139C 

1390 
139E 

139F 
13AO 
13Al 

13A2 

13A3 

13A4 

13AS 
13A6 
13A7 
13A8 
13A9 

13M 
13AB 
13AC 
13AD 
13AE 
13AF 
1360 
1361 

!~!.~~~!:!:rlL3nltr~~!!~~ •••• 10/ 2/86 9:27 AM 
1IIJ11111****I111I\:*JltJlrIll ALL! B **#1**111:111:111111111111111** 

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

STSB RH Q 

STDB RH 
UBA Q 

RG 

,1SlC STUN 
I~DD 
GAD 
GAD 
,JSB RBKD 

NEG 

ROBS 
POS 
UNC 

RH CAD 
OPB ADD 
OPB ADD 

USA CAD 
OOFF OPB ANDL 

STDL RH Q 
RH 

JSBC RBKD NEG DB ADD 
GAD RH ROBS UBB OPB ADD 

SETl RH Q 
RH 

,JSBC RSDL NEG DB ADD 
GAD RH ROBS UBB OPB ADD 

RG I~DD UBB ADD 
SSTA RH Q ,JSBC RESZ NEG OPB ADD 

STA I~DD POS 2FOO UBB ANDL 

SPIB I~DD STA UNC DOFF UBA ANDL 

RH ROS 
XRI 
DB 
RH ROS 
BNKD 

DL 

Z 

RE 
SPIB 
SP2B 

RSB 

RSB 

RSB 

RSB 

UBB SP2B '(OR STA RH CAD 

OPB ADD 

RH ROS RSB 

SETX RH Q ,JSBC RESX 

SETQ RH 
RH 

STSM RH . 
UBB 1'00 X 

CAD RH 
Q ,JSBC RESQ 
RF ,JSBC RESQ 

1'00 

NEG 

ROBS 
NEG 
NEG 

RH CAD 
DB ADD 

UBB OPB ADD 
DB ADD 

UBB OPB ADD 

RH 

Q 

SM 

ROS RSB 

RSB 

RSB 
• III * ...... III 'II 111111"" III III:" .tIt. III l1li: III .. III III III lilt III III: III: III: III: III * III: III III JllIIIIII * .. 111: 111111 III 1II:tll1II tit. 1ft II: III III: III III III" l1li: III 111111 * III III: III: III til: 

The following code restores the environment prior to the 
start of the SETR instruction in the event of a stack 
underflow or overflow. All instruction parameters in the 

~~fgr~~tS!:r~e:r~fs:I!dr:;i:r!~:n~r!h:To::dm!:or~~ c~~~se 
of executing the instructlon. If stack underflow Is detected 
while reading a parameter from the TOS in memory, all 

~:~t:::~~ w:t~hr:~ls~:~: =~:nr:::o~~dt~ft~:!ceo~:!r:r~w or • 
: .... ~~~:r!!~~.~:.~~!:~!:~.~:.~.r~:~!!.~!.:~!!!~~.; •. ~ •. ~r.~ •....... : 
OVFL 
UNFL 
RESQ 
RESX 
RESZ 
RSDL 
R8KD 

,It,DD 
,It,DD 
,It,DD 

XR7 ,It,DD X 
XR6 ,It,DD STA 

,"DO 
."00 
JSZ STOV UNC 

ADD 
XR9 ADD 
RF ADD 

ADD 
XRS ADD 
XR4 ADD 
XR3 ADD 
XR2 JSZ 

SM 
Q 

Z 
DL 
BNKD 

SF4B 

STUN DB NF4B 

STUN IF SM <- Q; RH:-NEW SM, READ TOS 

~E~~1+0~~WD3~~~AR~~~TER FROM TOS 
SKIP IF NEW SM ) Q; RH:-NEW SM, READ TOS 
U6A :c shifted CIR JSB if new SM <= Q; 
BNKD :'" parameter from TOS, return 
JSB IF SM <. Q; UBB:-DB 
RH:·NEW SM, READ TOS; 
~~B-~~ SMT~~ ~~Re~~:~~B RSB 
RH:-NEW SM, READ TOS; 
Z:-DB + TOS PARAMETER 
UBA:-SHIFTED CIR; RE:-NEW Z, RSB 
JSB IF SM <. Q; SPIB:=NEW STA 
SKIP IF PRIVILEOGED; SP2B:-NON-PRIVILEDGED 

BITS OF NEW STA 
STA: -NEW STATUS; 
UBB: -PRIVILEDGED BITS OF OLD STA 
SET NON-PRIVILEDGED BITS OF STA; 
RH:-NEW SM, READ TOS, RSB 
JSB IF SM <. Q; 
UBB:-PARAMETER FOR TOS 
X:-NEW X; RH:-NEW SM, READ TOS, RSB 

~~B-~~WS~M<=Rg~OQ~~g~ ~B~AR~~ETER, RSB 

~S~M~~D~M+ <PAWAM~~~R·~~OM TOS, RSB 

, SF4B TO INDICATE OVERFLOWS 
BEGIN RESTORING REGISTERS, RESTORE SM 
, RESTORE Q 

~~~lg~~ ~+A; RESTORE Z 
, RESTORE DL 
; RESTORE BNKD 
JSB FOR STACK OVERFLOW; 
RESTORE DB, JSB IF STACK UNDERFLOW 
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RECORD C.S. 

NO ADDR 

19233 
19234 
19235 
19236 
19237 
19238 
19239 
19240 
19241 
19243 
19245 
19247 
19249 
19251 
19253 
19255 
19257 
19259 
19261 
19263 
19265 
19267 
19269 
19270 
19272 
19273 
19275 
19276 
19277 
19278 
19279 
19280 
19281 
19282 
19283 
19284 
19285 
19286 
19288 
19290 
19292 
19294 
19296 
19298 
19300 

13B2 
13B3 
13B4 
13B5 
13B6 
13B7 
13B8 
13B9 
13BA 
13BB 
13BC 
13BD 
13BE 
13BF 

13CO 

13Cl 

13C2 
13C3 
13C4 
13C5 
13C6 
13C7 
13CB 
13C9 

~~=~. ~:y!:!e A~uI:I! !~~! !~~ * •• 10/ 2/86 9:27 AM 
_******._ •• Ic_ AlU B ** •• _-.--**.** 

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

Push Registers (PSHR) Instruction 

III * ._ •• *_ Ie_ . . *._ JIll *111 ••• Ie *. * * * *. * * * * *_. Ie * * * * III * * * *. * * •• * * * Ie Ie Ie * * * •• *_ l1li Ie * * * 
* !lUT INSTR-PSHR:O 010 100 lxx xxx xxx, DSPl-8, ENTRY-PSHR 

PSHR 

x 

PSHI 

CIR 
UBA 
UBA 

STA 
SP2B 
UBA 
DSPl 
SP4A 
DB 
CIR 

SM 
SP4A 

CSR 
CSR 
CSR 
ADD 
ADD 
CSR 
CSR 
JSB 
CSR 
JSB 
JSB 
ADD 
INC 
ADD 

RH ADD 

SP4A ADD 

PSHF 

PHDB 
PSHI 

HBF2 SR SM ADD RH 
SP4A HBF2 UBB JSBS PSHI SP3B 
SP4A HBF2 Q JSB PSHI RH 

SP4A 
SP4A HBF2 
SP4A HBF2 

ZERO 
HBF2 
F2 
BITS 

UBA CSR SP2B 
UBA DB JSB PSHI RH 
UBA DB JSB PSHI RH 
Z JSB PSHI RH 

Dl JSB PSHI RH 
0003 SP4A ANDl 

JSZ TRP6 
UBA BNKS ADD 

ADD 
RH 

WRS RH DB SUB RH 

DATA 

RSB 

Z UBA SUB 

UBB CSl 

SM JSBI PSTO SM 

F2 
F2 

HBF2 NF2 
NF4B 
F2 
F2 
F2 
ZERO 
NPRV 

NEXT 
INCN SR7 
INSR RSB 

lBF5 

FSB 
_. __ t •• *_ •• __ •• __ • __ .*._._._ .. ___ *._ ••. _* ____ *.**._ .. _. ___ * ••• tlet*tle_ 

f~es:r~~kO~~~fl~!nt:r:e;:c:~~'C!~~i~~!~:W!~Yc~O~:i~~:~o~~s 
the start of t~e PSHR instruction. If the original value of 
S 11 Ie •• thin the current value of SM, 1.e. ((SM+l)-S)-O, 

. 
then there Ire locations at or below the or1g1nll S 1n the 

• TOS registers. These are pushed into memory, and SM is set • 
: •.•• !~*!~:.~!!j!~:~.~:~~:.~!*~* •••••••••••••••••••• ** •••••••••••••• : 
PSTO 

PHDB 

SM ADD 
QOWN ADD 

JSZ 
SM INC 
QDWN ADD 
QDWN ADD 
DB ADD 
DB ADD 

RH 

STOV 

RA 

SP3B SM 
DATA UBB 
UNC RH SPIB 
WRS BNKD 
DATA UBA 
DATA UBB 

RH 
RSB Z SM 

REPC 
INC 
SUB 
ADD 
ADD 
INC 
CAD 
JSBS PSTO 

SPIB 

SM 
RH 
RH 
SM 
SM 

DCSR 
DCSR 
ClSR 
INCN 
INSR 
INCN 
INSR 

POS 
ZERO 

SRGS 

SRGS 
RSB 
NEG 

RH:-SM' SPIB:=UBB:--(OlD S)+SM REPC IF>O 
PUSH T6s AT OR BELOW OLD S INT6 MEMORY 
JSB STOV; SM:-SM-((-OLD S)+SM)-OlD S, SR:-O 
SEND WRITE ADDR; RH:-BNKD, INCN, SR ) 57 
PUSH QDWN; RH:-UBB:-SM+l, INSR IF SR<c4 
PUSH QDWN; SM:·SM+2, SKIP IF SR ) 5 
RA:·UBA:=DB; RESTORE SM IF SR<-4, RSB 
UBA:=DB, RSB; STOV IF SM ) Z 



PAGE 395 
RECORD 

NO 

19303 
19304 
19305 
19306 
19307 
19308 
19309 
19311 
19313 
19315 
19316 

C.S. 
ADDR 

13CA 
13CB 
13CC 

13CD 

~~=~*~z?!=!e~~UI~S!r~~!!~~*** 101 2186 9: 27 AM 
********1_** •• ALU B .111.111111**111:*****. 

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 
III III III III 111: III III III III III III * III " '" I' III 111: III * III !It III * III III III: III !If III III * ... III III It III: III III lie III * III R II!: III III III " III III III 111: III III III III III If( '" III III: III III III III III III 

The following code fills the TOS registers for diagnostic 
purposes w~en the instruction calls for zero registers to * 

: " III III III ~ ~ 111 ~ ~ ~ ~ ~ ~ III :~ ~ 1 ~ III ! ~: ,. r~~ ~ * It III III III * III * III III: * III 11 III III III: JII * III III It III l1li * • III III III #I III III III III III III * III III III III * 

PSHF SM I~DD ROS 
.JSZ NEXT SR7 

OPA ADD REGN 

UBB .JSB *-2 ROS 

SR 
UBA Q 
RREG 

ADD CTR 
JSZC NEXT NCRY 
CAD SM INSR 

ADD ICTR 

READ TOS IN MEMORY; CTR:=SR FOR REGN 
JSB FOR NEXT IF SR-7 OR NOT (SM > QJ 
PULL STACK OPERAND INTO REGISTER; 
SM:-UBB:mSM - 1. INSR 
READ NEW TOS IN MEMORY. LOOP BACK; 
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RECORD C.S. 

NO ADOR 

19319 
19320 
19321 
19322 
19323 
19324 
19325 
19327 
19329 
19331 
19333 
19334 
19335 
19338 
19337 
19338 
19339 
19340 
19342 
19344 
19345 
19348 
19347 
19348 
19349 
19350 
19351 
19353 
19355 
19356 
19357 
19358 
19359 
19360 
19361 
19362 
19364 
1 q366 
19367 
19368 
19369 
19370 
19371 
19372 
19373 
19375 

13CE 
13CF 
1300 
1301 

1302 
1303 

1304 
1305 

1306 
IJ07 

1308 
1309 

~:~~:~,:*:~dA~~t:t:*!~:!~~~!!on:****.*.*.*** ALU B ••••••••••• * •• 
10/ 2/86 9:27 AM 

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

~***************************************************** *.************* 

: .••• ~~~~!~.~:~~:~Y~.l~~~~l.!~~!~~~!!~~ ••• ** •••• **.*.* •••••••••••••• : 

!LUT INSTR.DXCH:O 000 001 110 xxx xxx, ENTRY.DXCH, SR.4 

DXCH ADD 
ADD 
ADD 
ADD NEXT 

RB ADD 
RD ADD 
RA ADD 
RC ADD 

RD 
RB CCA 
RC 
RA DCC 

* 
111********************************.*****.*************.*************1* 

:****~:~~:~Y:*~*~~~*~*l~~~l*~~:!~~~!!~~*************** *************.: 
!LUT INSTR-XCH:O 000 011 010 xxx xxx, ENTRY.XCH, SR-2 

XCH RA ADD RB RB ADD 
~CH1 UBB ADD RA CCA ADD NEXT 

JIll ** *** • JIll. * * III * * * III III III **** III III III Ill .. III •• III * * 111* 111*" III: III JIll III JIll: ** III: III * III III III ** III ** III * III * * III Ill"' •• * JIll III 

:****~:~~=~I~*~*:~~*~*l~~~l*!~=!~~~!:~~*************** 1lI******.**.**.: 
!LUT INSTR-XAX:O 000 011 101 xxx xxx, ENTRY-XAX, SR-l 

XAX RA ADD 
ADD 

X 
RA CCA 

ADD 
ADD NEXT 

III * III III III *** * * III * III * III * * * * * * III *** l1li * III * * III * III III *** JIll * III III: * * III III * * III: * ** * III '" ""'111 III"" * * .. III III III III * III 
:*.**~~!:!~*~*~*~*!~~~l*!~=!~~~!!~~*************III***** ********* •••• ** . 
!LUT INSTR-CAB:O 000 101 110 xxx xxx, ENTRYaCAB, SR-3 

CAB ADD 
RB ADD 

RA ADD RB 
RC RC JSB XCHI UNC 

III III * III * III * * III * III III III III III III III III III III * III: * * * * * III *" *" III * * *" l1li" III * * III * * I/( *"".. *".. * * * * III III" * III" III * * * III III"" 

: * *" III ~:~ ~:~~~ III ~ III =.~~ * ~ * 1 ~~~ l * !~~! r~~! :~~ * * III * III III III III '" * III * III III III III III III III * III * III * III "" III *: 
!LUT INSTR-XBX:O 000 111 101 xxx xxx, ENTRY-XBX, SR-2 

XBX RB ADD 
ADD 

X 
RB 

ADD 
ADD NEXT 

; IS - 3 ) ; S-11 ; S-2 
NEXT; (S 

X : - (S) 

- IS-I) • S-3), CCA on msw 
- S) 

.- (S-2), DCC on lsw 

(S) :- X, CCA; NEXT 

; (S-1) : - (S) 
(S-2) :- (S-I); UBB :- (S-2), jump to finish 

X :- (S-1) 
(S-I) :- X; NEXT 
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RECORD C.S. 

NO ADDR 

19378 
19379 
19380 
19381 
19382 
19383 
19384 
19385 
19387 
19389 
19391 
193'33 
19395 
193q7 
19399 
19401 
19402 
19403 
19404 
19405 
19406 
19407 
19408 
19409 
19410 
19412 
19414 
19416 
19417 
19418 
19419 
19420 
19421 
19422 
19423 
19424 
19426 
19428 
19429 
19431 
19432 
19434 
19436 
19438 
19439 
19440 
19442 
19444 
19445 
19447 

13DA 
13DB 
13DC 
13DD 
13DE 
I1DF 
13EO 
13E1 

13E2 
13E3 
13E4 

13E5 
13E6 

13E7 

13E8 
13E9 
13EA 

13EB 
13EC 

13ED 
13EE 

Triple Word Shift instructions 
*-*.~**~*** ALU A ********-** 111111111111.111.* •• *** ALU B *************-

10/ 2/86 9:27 AM 

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

III '" _I '" III * '" * '" * III '" '" III '" " .. * tc .. '" * * * .. III III * III: l1li '" III '" '* III '" III * II! * * )II: '" 111: '" .... III III III * * III III: III: * III: * It .. * '" '" '" JIr III '" '" III III 

:*~**re~~*!r!!e!:*:!!!~~:!!~*:~!!!*~:!!l*~~:!!~~!~~:** *********.***.: 
$LUT INSTR=TASL:O 001 001 000 XX,ENTRY=TASL,SR=3,DSPL=6 
$lUT INSTR=TASL X: a 001 101 000 ;:X, ENTRY=TASL, SR=3 ,DSPL=6, X 

TASL ADD 
XC DSPL JSB 

UBA Q'ASL 
SREG ADD 

TAS2 SPOA ADD 
ADD 

TASI RA ADD 
RC ADD 

TASI 
SP4A 

UNC 

RC CCA 

NEXT 
SPOA 

RSB 

UBB 
SREG 
UBB 
UBA 

003F UBA 
RB 

ADD 
ADD 
LINK 
ADD 
ADD 
ADD 
ANDL 
REPC 

SP3B 
DCTR CTRO 

RB DCC 
RA DCC 
CTR 

DCTR CTRO 

* Ie _I '" '" 'Ie III '" III " * III III -.; '" III 1ft * * '" * * * III III III II III * * * III * * * '" * III III: III: III III .. 11: III III: III )I[ III III II .III #I '" III '" '" l1li '" * '" * III: III III III * III 111 

:*~**!~~~*lr!~~~:*:!!!~~:!!~*:~!!!*!!~~!l*~~:!r~~!!~~* *************.: 
SLUT INSTR-TASR:O 001 001 001 XX,ENTRY=TASR,SR-3,DSPL=6 
!LUT INSTR-TASR X:O 001 101 001 XXX,ENTRY=TASR,SR-3,DSPL-6,X 

TASR XC DSPL JSB TASI UNC ADD 
UBA CIASR UBB LINK DCTR CTRO 
SREG ADD RC CCA SREG JSB TAS2 UNC 

•• n*****Ift*****************************_**_**IIIII1t**_*Jll:JII#f.1Ir:**JII************ 
: __ II * * r~~~ * 1 r ~! e! ~ * ~~ r~= ~! ~! ~~ * ~ ~! !! *!:! ! 1 *! ~: !! ~~!!~ ~ * * ~ * * * * * II * * * * * * : 
$LUT INSTR-TNSL:O 001 001 110 XX,ENTRY=TNSL,SR-3 
!LUT INSTR-TNSL X:O 001 101 110 XX,ENTRY=TNSL,SR=3,X 

TNSL RA ADD SPOA 03FF RC ANDL 
RA RB lOR NZRO FEOO UBB ADDL 

SPIB J'SB TNSO 

~,DD 
SP2B ~,DD 

RH UBA QASL 

ZERO ADD 

SP4A 0100 ADDL 
NFl RB REPC 
CRRY UBB LINK 

0200 SREG IORL 
TNSI XC UBB ADD 

CTRS ADD 
UBA ADD 

SPOA 
TN'SO 

1100 RA 
,ISB TNSI UNC 002A 

ADD 
ADDL 

SPIB 
SP2B 

SP3B SFI 

RH 

RB ICTR 

RC CCA 

CRR'! 

NEXT 

~::~~S~iFT COUNT, JSB; SP3B:=0 
SHIFT UNTIL CTR IS DECREMETED TO 0 
STORE (S-2), CCA; UBB:-(S-11 
UBA:=(S); STORE (S-I), DCC 
NEXT; STORE (S), DCC 
SPOA:=(S); CTR:=SHIFT COUNT MOD 64 
UBA:=(S-2), RSB; 
UBB:=(S-l), REPEAT IF CTR () 0 
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RECORD C S 

1m ADDR 

19450 
1.9451 
19452 
! 9453 
.'9454 
l!J 45 5 
19456 
19458 
194~9 
19460 
[9461 
19462 
19463 
19464 
19465 
t9467 
19468 
19469 
19470 
19471 
19472 
19473 
19474 

13EF 

13FO 

13F 1 

Test Instructions 10/ 2/86 9-27 AM 
******.**** ALU A **It*****IiI** -****** .... _-* ALU B 1fII********** ••• 

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

1t ••• **.1r_**IIt****IIt* •••• *.*****_***_****._****_************************ 

: 1Ir" * III!: ~! * r~~ .l !~~! 1 Ii'; ~:! ~ ~~!! ~ ~ .. III * '" * III II! * III * * * III * * III * III III III * * * * * III * * * * III *. III * ... * 

~LUT INSTR-TEST:O 000 010 101 xxx xxx, ENTRY-TEST, SR-l 

TEST ADD RA JSB XCHI UNC ; UBB :.. (S). jump to fin ish 

•• *Jt*_** •• **** ••• ********** ••• ******.***************** **************'11 

* * " • * r = ~ l. ~~ ~~!: .. ':~ ~~ * ~ ~ * !~~ • ! ~!~! l *! ~: ! r~; ! ! ~ ~ * * * * * * * * * * * *" * * * * * * * * : 
!LUT INSTR-DTST:O 000 010 III xxx xxx, ENTRY-DTST, SR.2 

DTST RB JSZ DTSI UNC RA RA LINK CCRY UBA := MSW. lsw(O): Clear carry bit in STA 

* •• ************_._************_*****111********* •• ************ •• **.***_ 

III * III III III r: ~ ! III ~ ~ ! ; III ~ ~ III r~~ III i ~! ~ r ! III ~ ~: ~ ~ ~; ! ! ~ ~ III * III III * * * III * III * III * * III III III III * III * • * * * III * * * 

~LUT INSTRsBTST:O 000 011 001 xxx xxx, ENTRY'STST, SR=l 

eTST JSZ NEXT UNC RA ADD CCB Jump to NEXT; Set eCB on TOS 
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RECORD C.S 

NO ADDR 

19477 
19478 
19479 
19480 
19481 
19482 
19483 
19485 
19487 
19489 
19490 
19492 
19494 
19496 
19498 
19500 
19502 
19503 
19505 
19507 
19508 
19510 
19512 

13F2 
13F3 
13F4 

13F5 
13F6 
13F7 
13F 8 
13F9 
13FA 

13FB 
13FC 

13FD 
13FE 
13FF 

Linked List Search Instruction 
JlllIIllllltJII***"'.JII ALU A 111**"'_ ••••• 111 *",111.-.11111*"'***111111 ALU B 1It_***sIt**JII*IIIIIIJII* 

101 2186 9:27 AM 

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

JlrJlf.JII**************JlI:***************JIt*****"'**"'III"''''JII***f4J11l11-'JllIII*III*****IIIJlllIc:lll'" 

**********~!~~~~*~!!!*!~~~~~*~~~r~~~!!?~.**********~** ••• ***111**.**111** 

SLUT INSTR=RSW/LLSH/I-O:O 010 000 all OOx xxx, ENTRV=lLSH 

LLSH CIR CSR SP4A 0002 ADDl SP1B 
STA JSZ TRP6 POS UBA JSLZ RSW 

JSZ PUlM SRL2 SP1B JSZI PUL2 
POS 
SRZ 

SR 
X 
RD 

UBB JSZC PULM 
INC 

NCRY SR SPIB JSZC PUL2 NCRY 

lLSl X 

RC 

RA ADD 
CAD 
JSZC NEXT 

OPA JSBC lLS2 

OPA JSB LLS3 
RD UBB JSB llSl 

lLS2 
lLS3 

INC 
JSZ IRON 
ADD 

OOFF RB ANDL BKX3 
ROX3 ADD 
NZRO RA ADD SPIB ROX3 
CCA RA INC ROX3 
NCRY OPB ADD BKX3 

TEST OPB ADD 
ROX3 UBA BKX3 XFRS 

CCA 
UNC 

RREG LINK 
SPIB ADD 

ADD 

RA 
RB 

RA 
NEXT 

3~~Ai~r.I56Ro~C~~~11~s~~1~1~: ~o~~O~i~{~liOn? 
Pull 2 TOS if SR • 0 else pull 1 if SR c 1 
Fi~~BTOS ~o(~tlre~~r :hen SR )= 3 on entry) 
X. X + 1 to negate 1st check; BKX3 bank 
Read target word 
X=X 1. SKIP IF () O· READ NEW LINK BANK 
CCl IF X=O, 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 WORD, LOOP BACK; 
RREG:cTARGET, RB:=NEW LINK BANK 
INCR TARGET, CCG IF ALL l'S ELSE CCE, NEXT 
JSB TO INTERRUPT HANDLER; RESTORE RA 
NOP to keep system happy (2555) 



PAGE 400 Dec 1ma1 Ins true t ion Set 10/ 2/86 9:27 AM 
RECORD C S. ···········ALUA··········· ••••••••••••• ALU B·············· 

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

19515 111111 III III *. III * III III **11 III III III * III III III .... l1li III III 111111 III * III III III III .. *. III .. III III III III III III III III ** III * III .. 111.111 * III III * * III * * * _. III * III III 

19516 · 19517 DEC is the entry point for the decimal instruc:tion set 
19518 
19519 The lis t four bits of the op-code are used to index the 
19520 dec:imal jump table. 
19521 
19522 III It III .. III III III" III III" lit III III 1ft III 111* III l1li **.* III * III 1\ 111 .... 111 III * 111111 III,. * * * III * III_ III III * 111111 * * * III III ... III 111:"" III * III. III III .. III III 

19523 · 19524 ~LUT INSTR-EDIS:O 010 000 l1x xxx xxx, DSPL-4, ENTRY-DEC 
19525 
19526 %1400 
19527 · 19528 1400 DECT 0070 CIR ANDL JSL DMPY UNC 1. DOUBLE LOGICAL MULTIPY; 
19530 CHECK CIR ( 9:3 ) 
19531 1401 0060 CIR ANDL JSL CVAD UNC 2. ASCII TO DECIMAL CONVERSION; 
19533 CHECK CIR ( 9 :2 ) 
19534 1402 ADD JSL CVDA UNC 3. DECIMAL TO ASCII CONVERSION; 
19536 
19537 1403 0060 CIR ANDL XR2 JSL CVBD XR2 UNC 4. BIN,~RY TO DECIMAL CONVERSION; 
19539 CHECK CIR ( 9:2 ) 
19540 1404 0060 CIR ANDL XR4 JSL CVDB XR2 UNC 5. DECIMAL TO BINARY CONVERSION; 
19542 CHECK CIR ( 9:2 ) 
19543 1405 0040 CIR ANDL XR6 JSL SLD XR2 UNC 6: DECIMAL LEFT SHIFT; 
19545 CHECK CIR ( 9:1 ) 
19546 1406 0040 CIR ANDL XR6 JSL SLD XR2 UNC 7. DECIMAL NORMALIZING LEFT SHIFT; 
19548 g~~I~rI:I~H~:~H1FT; 19549 1407 0040 CIR ANDL XR6 JSL SRD XR2 UNC 8. 
19551 CHECK CIR ( 9:1 ) 
19552 1408 0040 CIR ANDL XR6 JSL ADDD XR2 UNC 9. DECIMAL ADD; 
19554 CHECK CIR ( 9:1 ) 
19555 1409 0040 CIR ANDL XR6 JSL ADDD XR2 UNC A. DECIMAL COMPARE; 
19557 CHECK CIR ( 9:1 ) 
19558 140A 0040 CIR ANDL XR6 JSL ADDD XR2 UNC B. DECIMAL SUBTRACT; 
19560 CHECK CIR ( 9:1 ) 
19561 140B 0040 CIR ANDL XR6 JSL MPYD XR2 UNC C. DECIMAL MULTIPLY; 
19563 CHECK CIR ( 9:1 ) 



PAGE 401 
RECORD C.S. 

NO ADDR 

19565 
19566 
19567 
19568 
19569 
19570 
19571 
19572 
19573 
19574 
19575 
19576 
19577 
19578 
19579 
19580 
19581 
19582 
19583 
19584 
19585 
19586 
19587 
19589 
19591 
19593 
19595 
19597 
19599 
19601 
19603 
19605 
19607 

140C 
140D 
140E 
140F 
1410 
1411 
1412 
1413 
1414 
1415 

DECIMAL -- DECIMAL ENTRY POINT 10/ 2/86 9:27 AM 
~~~~~ •• *~~* ALU A •••• ******* ************* ALU B ***********~** 

LABL RREG SREGi FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC Slq P COMMENT 

DEC 

SR 

DECT 
UBA 

STAR'T OF DECIMAL INSTRUCTION SET -- .. 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
1-------------------------------------------------------I 
I 0 0 1 0 0 0 0 1 1 X X X DSPL - I 
1-------------------------------------------------------I 

1. ADJUST TOS REGISTERS; ONLY 3 TOS REGISTERS ARE VALID. 
2. CALCULATE ENTRY JUMP TARGET. 
3. ALL EXTENDED REGISTERS USED IN THE DECIMAL INSTRUCTION 

SET ARE WITH REGISTER FLAG SET [ SRF ); & CLEAR ( CRF ) 
ON EXIT OF THE INSTRUCTION. 

4. MOST OF THE INSTRUCTION SET MAKE USE OF XRA1 - XRA9, 
& XRBO - XRB8 AS TEMPORARY DATA BUFFERS. THEY ARE 
TWO IDENTICAL COPIES. THESE BUFFERS ARE INITIALLY 
ZEROED BEFORE FETCHING DATA. 

DSPL JSZ TRP ZERO FFF3 ANDL CTX 
INC LSL CF2 RREG UBA JSZ TRP 

UBA JSZC ET03 CRRY UBA JSZC PULM SP3B 
JSZ PULM NF2 JSZ PUL2 

DSPL ADDL LBL SP3B CSR RF SRF 
CAD WRD ADD XRO 
ADD XRO RAR ADD XR1 CLO 
ADD XR1 CF3A RC ADD XR26 
ADD XR10 ADD XR9 

STA ADD HBF2 FFE3 ADDL SP1B 

POS 
SRZ 
SRL2 

RSB 

TRAP IF DSPL :- 0; MASK, CLEAR CTX 

~MP~~2+0~R~b 5~ ~~r~ ~F ~R : = 0 
PULM IF NF2; PUL2 IF SR < 2 
CALCULATE JUMP TARGET; RF := 8000, SRF 
ADJUSTED JUMP TABLE ADDR; XRBO :- 0 
YRA, XRAO :- 0; XRB1 :- 0, CLEAR OVERLFOW 
XRA1 :- 0, CF3A; SAVE RC ( FOR MPYD ) 
XRA10 :- O' XRB9 :- 0 
SET F2 IF PRIV MODE' 
SP1B :- -( VALID DIGIT COUNT l. TO JMP TABLE 



PAGE 402 CVAD -- ASCII TO DECIMAL CONVERSION 10/ 2/86 g: 27 AM 
RECORD C.S. ••••••••••• ALU A··········· **111 •••• ****** ALU B 111************* 

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

19609 
19610 
19611 
19612 ASCII TO DECIMAL CONVERSION ---
19613 
19614 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 
19621 ( VALID AFTER PULM J 
19622 
19623 TARGET ADDR ASCII SOURCE CONVERTED TO PACKED 
19624 DECIMAL. ASCII SOURCE MUST BE LEADING BLANKS ( %40 J 
19625 OR DECIMAL DIGITS. THE RIGHTMOST DIGIT MAY BE SIGNED. 
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 RB ADD RG JSZ PULM UNC SAVE R8; PULM FOR RD 
19633 1417 RC SP1B JSB AD17 CRRY RA SP1B JSB AD17 CRRY TRAP IF RC > 28; TRAP IF RA > 28 
19635 1418 RA JSB SD24 ZERO RC JSB SD24 ZERO DEC STACK & NEXT IF RA OR RC - 0 19637 1419 DB ADD NFSS Z DB SUB CFl NCRY SKIP IF NOT SPLIT BANKS; SKIP IF DB > Z 
19639 141A ADD CF1 UBA DL SUB ClFl Fl SET IF NOT SPLIT STACK' 
19641 . ~ ~NFSSJ AND (Z>=DBJ AND (DB>aDL) 
19642 141B RC ADD RH JSL eKCD UNC RH:-NISBl OUNT; GO CHECK TARGET ADDRESS 
19644 141C RA CAD 0003 ADDL CTR NF5B UBA:=RI\-l' 
19646 CTR:-3 (DEC DIGS TO FILL WOJ. SKIP IF F5B=O 
19647 1410 UBA RA ADD RH ADD SF4B RH:-NIBBLE COUNT (2RA-1); F4B:-F5B 
19649 141E SPOA SP1B ADD RF ROD JSL CKAB UNC OPA:=TARGET SIGN WO. RF:-TARGET ADDRESS; 
19651 CHECK SOURCE ADDRESS 
19652 141F OPA ADD RRZ CF3A RC JSBS CADI XRO F4B UBA: -POSS. EXTRA BYTE IN TARG SIGN WO; 
19654 XRBO:=-(DEC CNT). JUMP IF TARG SIGN WD FULL 
19655 1420 UBA UBA ADD LSL RH UNC 0001 ADDL CTR RH(6;8]:=EXTRA BYTE. SKIP; 
19657 CTR::! (DEC DIGITS TO FILL WD) IF EXTRA BYTE 



PAGE 403 CVAD -- ASCII TO DECIMAL CONVERSION 10/ 2/86 9:27 AM 
RECORD C. S. 1IiI •• III.JII:!IIJIr;JII:Ir* ALU A lItllllll!ll;"'**JlrJII*1II * 111111 JII III: 1II111]1r III 11::.11 * * Al.U B *IIfJltJIIJIIIllIlf ••• JIiI*** 

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

19659 
19660 
19661 
19662 CAD1-4 SET UP RE ( 4:8 ) WITH THE EXTRA BYTE IN THE 
19663. TARGET SIGN WORD ( IF ANY ), LOAD RE ( 0: 4 ) WITH THE 
19664 APPROPRIATE SIGN PATTERN, AND SET THE CONDITON CODE. 
19665 
19666 
19667 1421 CAD1 UBA UBA SUB RH UNC SP3B SP4A ADD SP3B ROD F5B ~~B7~s6~R~~ ~~~~Awg:T~P3~~!:6DR, WORD FULL? 19669 
19670 1422 RREG SREG ADD LSL RH UBB CAD SP3B ROD UNC RH(4:8):=EXTRA BYTE; 
19672 IF NOT FULL, DEC ADOR & GET FULL WO, SKIP 
19673 1423 RA SUB XRO CCA OPB ADD RRZ SP2B SF4B UNC XRAO:~-(ASCII COUNT), CONO COOE:= " <0" 
19675 SP2B(8:8):=SIGN BYTE IF WO FULL, F4B:=l,SKIP 
19676 1424 ADD SPOA SREG ADD LRZ SP2B CF4B SPOA:=O (CCE INOIC.); 
19678 SP2B(8.8):=SIGN BYTE IF WO NOT FULL, F4B:=0 
19679 1425 0000 RH IORL RE CTRS ADD LSR LBF5 RE:=MINUS SIGN (AND POSSIBLE EXTRA BYTE) 
19681 F5B:=(RE LACKS> 1 DECIMAL DIGITS) 
19082 1426 FF83 SP2B ADDL RH FFC6 ADDL SP2B RH:=SIGN BYTE - %175; SP2B:=-%72 
196E4 1427 0002 UBA ADDL RG UBA JSL CAD7 ZERO RG:=SIGN BYTE - %173; JUMP IF DIGIT IS -0 
19686 1428 RREG ADD CCA CFFF RE ANDL RE COND CODE:- ">0"; RE(0:4)=PLUS SIGN 
19688 1429 0028 RG ADDL RG JSL CAD7 RH ZERO UBA:=SIGN BYTE - %123; RH:=SP4A, JUMP IF +0 
19690 142A 0009 UBA ADDL UBA JSB AD14 RH POS UBA:=SIGN BYTE - %112; RH: =UBA, JUMP IF ERR 
19692 142B 0009 UBA ADOL UBA JSL CA03 RH POS UBA:=SIGN BYTE - %101; RH: =UBA, JUMP IF NEG 
19694 142C 0007 UBA ADDL UBA JSL GA04 RH POS UBA:=SIGN BYTE - %72; RH: =UBA, JUMP IF POS 
19696 1420 UBA ADD UBA JSB AD14 RH POS UBA:=SIGN BYTE - %72; RH:=UBA, JUMP IF ERROR 
19698 142E OOOA UBA ADDL FOOO RE IORL RE UBA:=SIGN BYTE - %60; RE(0:4):=F (UNSIGNED) 
19700 142F 0010 UBA ADDL UBA JSL CAD7 RH PClS UBA:-SIGN BYTE - %40; RH:-UBA, JUMP/UNSIGNED 
19702 1430 0004 ADDL UBA JSB I~D14 RH NZRO UBA:=4; RH:-UBA, JMP IF INV DIGIT (NOT BLNK) 
19704 1431 CAD2 RE ADD SWAB UBA JSL CADC RG U~IC 

gg=g ~~o~~~Bi<R~ ·:~(~~:~:!SI~b=N~I~~OP 19706 1432 CA03 CAD CCA 1000 RE IORL RE 
19708 1433 CAD4 0004 ADDL RG RH INC INIT RG FOR LOOP ADJUST DIGIT RESIDUE 
19710 1434 ADD UBB JSL GAD6 RH U~IC ; UBB ,I!H: =DECIMA PATTERN, JUMP TO LOOP 



PAGE 404 
RECORD 

NO 

19713 
19714 
19715 
19716 
19717 
19718 
19719 
19720 
19721 
19722 
19723 
19724 
19726 
19727 
19729 
19730 
19732 
19734 
19736 
19738 
19740 
19742 
19743 
19745 
19746 
19748 
19750 
19752 
19753 

CVAD -- ASCII TO DECIMAL CONVERSION 10/ 2/86 9:27 AM 
C,S. *._.* .... *. ALU A •• *** •• **-* *******-***** ALU B ***** ••• **-*** 
ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

1435 

1436 

1437 
1438 
1439 
143A 
143B 
143C 

143D 

143E 
143F 
1440 

1441 

CAD5 

0010 

CAD5 & CAD6 COMPRISE THE MAIN " INNER LOOP • OF THE CVAD 
ROUITNE EACH ASCII DIGIT IS PLACED INTO THE LOWER 8 
BITS OF RH, CHECKED FOR VALIDITY, STRIPPED OF EXTRA BITS, 
EFFECTIVELY SHIFTED RIGHT 4 BIT POSITIONS INTO RE IN 
ORDER TO OBTAIN ITS DECIMAL REPRESENTATION, AND WRITTEN 
TO THE APPROPRIATE TARGET LOCATION WHEN RE IS FULL. IF 
ASCII RUNOUT OCCURS, OR AN ASCII BYTE ( %60 IS DETECTED 
( BLANK ), THE CADA, CADB, CADC LOOP IS ENTERED. 

JSB CADA 

ADDL SP4A 

NF2 OPB ADD LRZ RH CF4B F4B 

SREG ADD RRZ RH SF4B UNC 

FFDO ADDL SP3B CAD SP3B ROD 
RH SP2B JSB AD14 CRRY RH UBA JSS CADS RH NCRY 

CAD6 UBB RE ADD SWAB 
USA UBA ADD LSL UBA UBA 

UBB UBB 

ADD 
LINK DCTR 

UBA UBA ADD LSL RE 
SPOA RH lOR SPOA 

RF 

CAD7 0004 

XRO INC 

RF ADD 
RE ADD 

CAD 

ADDL 

XRO HBF2 

WRD 
DATA 

RF ROD 

RG 

LINK 
XRO JSBI CADS XRO ZERO 

CTRS ADD LSR LBF5 NF5B 

JSL CAD5 UNC 
ADD RE SF5B 

RG JSL CADS CTR UNC 

RH JSL CAD6 UNC 

JUMP FOR ZERO FILL IF ASCII RUNOUT; 
RH(8:8):.OPB(0:8), F4B:·O, SKIP IF F4B 
SP4A:.0010 (USED FOR BLANK CHECK AT CADB); 
~~.1 ~ ~~~60~PU 8 L 8 ~Yl~ ~oe:T~E~E~lx~ 4eo = 1, SKIP 
TRAP IF RH >- %72; RH:-RH-%60, JUMP IF ( 0 

g~~~Tc~~~,U~AA~~~+ 2 BITS; DEC DIGIT COUNT 
RE:=DCBA (DECIMAL DIGIT HAS BEEN SHIFTED IN) 
CAPTURE NONZERO BITS IN SPOA; 
INCREMENT DECIMAL OIGIT COUNT, JUMP IF DONE 
INC ASCII DIGIT CNT, F2:=0 IF ASCII RUNOUT 
~~2::t:~GL~g~~;>L60~I1~T~~'N~~I~ulr RE FULL 
WRITE RE TO MEM IF FULL; RE:=O, F5B:-l 
g~j:!~R?N~~~~ESO~~:G~,Aju~~R¥oA~g~~ 
INIT RG FOR LOOP; UBB:-RH, JUMP INTO LOOP 



PA ,E 405 
RECORD C.S. 

NO ADDR 

197'>6 
19757 
19758 
19759 
19760 
19761 
19762 
19763 
19764 
19765 
19766 
19767 
19769 
19770 
19772 
19773 
19775 
19777 
19779 
19781 
19783 
19784 
19786 
19787 
19789 
19791 
19793 
19794 
19795 
19796 
19797 
19798 
19799 
19800 
19802 
19804 
19806 
19808 
19809 
19811 
19812 
19814 

1442 

1443 

1444 
1445 
1446 
1447 
1448 

1449 

144A 
144B 
144C 

144D 
144E 
144F 
1450 

1451 

1452 

CVAD -- ASCII TO DECIMAL CONVERSION 
JIo:J11J1o:.JIo:.JII#'.JllIIIJIo: ALU A JllJllIIIJIo:JllJII***** JllJIt#lJIIJIIJIIJlrJIIIIIJIIIIIJIIJII ALU B JIo:JIo:JltJltJII**IIc*JllJII_t*JIo: 

10/ 2/86 9:27 AM 

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC S~(lP COMMENT 

CADA 

CADB 
CADC UBA 

UBA 

CAD8 

GAD9 

FFEO 

RF 

UBA 
UBA 

SPOA 

CAD A , CADB, & CADC COMPRISE THE ASCII RUNOUT/ LEADING 
BLANKS INNER LOOP IN THE CASE OF ASCII RUNOUT 

!NR~H~ ~~sJ'O~E~~A~R~~ ~~c~L~3~~E6~E~~EA~~~~E~y~~Ei~' 
CHECKED TO MAKE SURE THAT IT ALSO IS A BLANK, AND 
ZERO FILL IS PLACED IN THE TARGET FIELD. 

RE 

JSB CADC 

ADD SWAB 

ADD 
ADD 
ADD 

SWAB 
LSL 

NF2 

RE 
UBA 
UBA 
XRO 

ADD 
INC 

LSL RE 
XRO HBF2 

ADDL 

RF ADD 
RE ADD 

CAD 

SP4A 

WRD 
DATA 

RF ROD 

SP3B 
RH 
UBA 
UBB 

OPB ADD LRZ RH CF4B F4B 

SREG ADD RRZ RH SF4B UNC 

CAD SP3B ROD 
SP4A JSB AD14 NZRO 
UBA LINK DCTR 
UBB LINK 
XRO JSBI CAD8 XRO ZERO 

CTRS ADD LSR LBFS NFSB 

JSL CADA UNC 
ADD RE SFSB 

RG JSL CADA CTR Ul'4C 

CAD~ & CAD9 WRITE THE LAST 1 - 4 DECIMAL DIGITS 
( IN RE ), TO THE APPROPRIATE TARGET ADDRESS. 

RE ADD 
UBA ADD 
UBA ADD 
OPA ADD 

ADD 

ADD 

SWAB 
LSL 
LSL RE 
LRZ 

CTRS JSL CAD9 
UBA UBA LINK 
UBB UBB LINK 

RF ADD 

NZRO UBA RE ADD SWAB 

ADD CCA RE 

EVEN 
DCTR 

WRD CTRO 

DATA UNC 

DATA 

JUMP FOR ZERO FILL IF ASCII RUNOUT: 
RH(8.8):20PB(0:8), F4B:=0, SKIP IF F4B 
CBAO =) AOCB' 
RH(8:8):=OPBi8:8) IF R BYTE NEXT,F4B:=I,SKIP 
, IF LEFT BYTE NOW, GET NE XT WORD 
CBAO =) AOCB; TRAP IF NOT BLANK 
SHIFT UBA.UBA LEFT TWO BITS; DEC DIGIT COUNT 
RE:2 OCBA (ZERO HAS BEEN SHIFTED IN) 
INC ASCII DIGIT eNT, F2:=0 IF ASCII RUNOUT: 
INCREMENT DECIMAL DIGIT COUNT, JUMP IF DONE 
SP4A:=-%40 (BLANK); 
~~2::f:~GL:g~~;)L60~I~~T~J'N6~I~ul[ RE FULL 
WRITE RE TO MEMORY IF FULL; RE:=O, F5B:=1 
DEC TARG ADDR, OPA:=WORD AT TARGET ADDRESS; 
CTR:=4 (NIBBLES TO GO), JUMP TO LOOP 

~~1~T=GB:~~gA t~~~ ~FB¥~~~L5~g S~~~~E~05~~N 
RE:=OCBA (ZERO HAS BEEN SHIFTED IN) 
UBA(8:8):8POSSIBLE EXTRA TARGET BYTE; 
YRB:=TARGET ADDRESS, SKIP IF RE FULL 

¥~I~EI~o~E~~tl,NS~f~~Otx. BYTE & DIGS TO MEM 
COND CODE:- -.0· IF RESULT IS ZERO; 
WRITE RE TO MEMORY IF FULL 



PAGE 406 DECIMAL -- SD24 10/ 2/86 9:27 AM 
RECORD C.S .*._.:t.III*** ALU A *****111***111* ••••••••••••• ALU B ****111******111*. 

NO ADDR LABL RREG SREG FUNC SFNC STaR SPSK RREG SREG FUNC SFNC STaR SPEC SKIP COMME~IT 

19816 
19817 
19818 
19819 SD24 --- WILL POP THE STACK TWO OR FOUR TIMES. 
19820 
1 <J 821 IF CIR ( 11 1 ) 0 DECREMENT BY 2. OR 
1')822 % 1 DECREMENT BY 4. 
19823 
19824 
19825 1453 SD24 0010 CIR ANDL ADD EPP2 ~H~~~pC~~ 6I~1(11Ll POP2 
19827 1454 ADD UBA ADD CRF ZERO ) : % 0 
19829 1455 JSZ NEXT UNC ADD EPP2 JUMP FOR NEXT; POP TWO MORE IF SDEC=! 



PAGE 407 DECIMAL -- CHECK SOURCE & TARGET ADDRESSES 10/ 2/86 9:27 AM 
RECORD C.S. JltlltIllJII:III:" •• **iII: ALU A III:JII..*JltIil1l:* ••• It!ll;"" 'lillie lie III ,II .. lit !II: 1\. ALlf B IftIllJII#l:IIIJ11J1dt**JIt ••• 

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

19832 
19833 ROUTII~E TO DO BOUNDS CHECKING ON TARGET FIELD 
19834 
19835 ON ENTRY : 
19836 
19837 RD TARGET BYTE ADDRESS ( DB REL ) 
19838 RH TARGET DIGIT COUNT 
19839 Fl : EO, IF SPLIT STACK ( ELSE : - I ) 
19840 F3 0 
19841 
19842 ON EXIT 
19843 
19844 SPOA TARGET MSW ADDRESS 
19845 SPIB TARGET WORD COUNT -
19846 Fl F3 
19847 
19848 1456 CKCD RD ,It,DD LSR RH NFl RD ADD LBF5 RH:-DB REL WORD ADDR; F5B:=LSB(BYTE ADDR) 
19850 1457 SM ,It,DD SF3A RH ADD LSR SPIB LBFS NF5B UBA: -SM, F3A:-l IF Fl-l; 
19852 SPIB:cBYTE CNT - 1, SET F5B IF SIGN WD FULL 
19853 1458 UBA DB SUB NFl UBB INC SP1B LBF5 UBA:-SM-DB, SKIP IF SPLIT STACK; 
19855 INC SPIB IF LSB(BYTE ADDR)=l 
19856 1459 RH UBA GAD CTFI ADD Fl:-(PTR ) (SM-DB)) AND (NOT SPLIT STACK) 
19858 145A RD ,It,DD LSR FlHB SPIB ADD LSR SPIB UBA:=PTR+32K IF Fl; SP3B:-WORD COUNT - 1 
19860 1456 UBA DB ,1\00 SPOA UBB SM RSUB SPOA:=MSW ADDR; UBB:=SM-SP3B 
19862 TICB TO SLOW DOWN RSB (1000 
19863 145C UBA DL !BNDE UBB UBA BNDE ~~g~oIF MSW ADDR < 19865 145D ,It,DD ADD RSB DL IN USER MODE; 
19867 BNDV IF LSW ADDR ) SM IN USER MODE 
19868 
19869 
19870 ROUTINE TO DO BOUNDS CHECKING ON SOURCE FIELD ---
19871 
19872 ON ENTRY : 
19873 
19874 RG - SOURCE BYTE ADDRESS ( DB REL ) 
19875 RH "S SOURCE DIGIT COUNT 
19876 F3 : E 
19877 

0, IF SPLIT STACK ( ESLE :. I ) 

19878 ON EXIT 
19879 
19880 SP4A SOURCE MSW ADDRESS 
19881 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 ~~~~~s~~J~,C~~IP ~F ~~[I~5~Tl~K~IGN WD FULL 19888 1460 UBA DB SUB NF3A UBB INC SP3B LBFS 
19890 INC SP3B AND CORRECT F5B IF LSB(BYTE ADDR)=1 
19891 1461 RH UBA CAD CTF 1 ADD Fl:-(PTR ) (SM-DB)) AND (NOT SPLIT STACK) 
19893 1462 RG ADD LSR F1H6 SP3B ADD LSR SP3B UBA:=PTR+32K IF F1; SP3B: =WORD COUNT "" 1 
19895 1463 UBA DB ADD SP4A UBB SM RSUB SP4A:=MSW ADDR; UBB: sSM - SP3B 
19897 TICB TO SLOW DOWN RSB ( 1000 
19898 1464 UBA DL 6NDE UBB UBA BNDE (1010 ) 
19900 1465 ADD ADD RSB BNDV IF MSW ADDR < DL IN USER MODE; 
19902 BNDV IF LSW ADDR > SM IN USER MODE 



PAGE 408 
RECORD C.S 

NO ADDR 

19904 
19905 
19906 
19907 
19908 
19909 
19910 
19911 
19912 
19913 
19914 
19915 
19916 
19917 
19918 
19919 
19920 
19921 
19922 
19923 
19924 
19925 
19926 
19927 
19928 
19929 
19930 
19931 
19932 
19933 
19935 
19936 
19938 
19939 
19941 
19942 
19944 
19946 
19947 
19949 
19951 
19952 
19954 
199C,6 
19957 
19959 
19961 
19963 
19964 
19966 
19967 
199fi9 
19971 
19972 
19974 
19976 

1466 

1467 

1468 

1469 
146A 

146B 
146C 

146D 
146E 

146F 
1470 
1471 

1472 

1473 
1474 

147, 
1476 

CVDA -- DECIMAL TO ASCII CONVERSION 10/ 2/86 9:27 AM 
#1:111*11:*****"'* ALU A **111.******* *****fI:******1Ii ALU B 111.**.******.** 

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

SNOWARN . 

CVDA 

DECIMAL TO ASCII CONVERSION --­

ON 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 COOE BIT & 10 AFFECT THE SIGN OF THE RESULT 
AS FOLLOWS 

BIT 

o 
o 
1 

BIT 10 

o 
1 
X 

TARGET SIGN 

SAME AS SOURCE 
NEG IF SOURCE IS NEG, ELSE UNSIGNED 
UNSIGN 

AN UNSIGNED RESULT IS CONSIDERED POSITIVE WHEN SETTING 
THE CONDITION COOE, 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. 

RB JSB SD13 

DB ADO 

RB SUB 

ZERO RB SPIB JSB DA17 

NFSS Z DB SUB 

CFl UBA DL SUB 

CRRY 

CFl NCRY 

CTFI 

RB CAD 
RB UBA ADD RH 

RC UBA XFRR RD 
SREG JSL CKCD SP2B UNC 

SPOA ADD 

E700 

RB ADD 

ADD 
ADDL 

SP4A ADD 
ADD 

RC ADD 

0030 UBB IORL 

0001 
FFF6 

ADDL 
ADDL 

SPOA ADD 
RB JSB DAI 

RH 

RD 
XR3 

RE 

RG 
XRO 

ROBD RA ADO RG 
JSL CKAB CTX UNC 

SP4A INC 
3030 ADDL 

XRO ROAD 
XR3 

ROBD UBB ADD RE 
RC OPB XFRR 

EVEN SREG ADD LLZ 

0004 ADDL CTR 

CF2 EVEN 
SF 2 

RA ADD CFl EVEN 
OPB ADD RLZ RH UNC 

WRD SREG ADD 
ODD 0002 ADDL 

RH 
CTR 

UNC 

DEC STACK & EXECUTE NEXT INSTR IF RB=O; 
TRAP IF RB>-29 
UBA:-DB, SKIP IF NOT SPLIT BANKS; 
Fl:-0, SKIP IF Z<DB 
UBAa-RB; Fl SET IF NOT SPLIT STACK: 
( (NFSS) AND (Z>-DB) AND (DB>=DL) ) 
UBA-RB=l; RD:=RC (TARGET BYTE ADDRESS) 
RH:-TARGET NIBBLE COUNT (2RB-l); 
SP2B:a-RB (DIGIT CNT). GO CHECK TARG ADDRS 
OPB:=FRST TARG WO; RG:=RA (SOURCE BYTE ADDR) 
RH:-RB(SOURCE NIBBLE CNT), COND CODE:= ">0": 
CTX:-O, GO CHECK SOURCE ADDRESSES 
RD:-O(CCE IND); OPA:-SEC SRCE WD, XRBO:=ADDR 
XRA3.-E700 (FOR USE AFTER DAI-DA3 LOOP): 
XRB3:=3030 (FOR USE IN DAI-DA3 LOOP) 
OPB:=FRST SRCE WD; RE:=3030(EXTA ASCII BITS) 
, F2 =O("L ASCII BYTE"), SKIP/TARG ADDR EVEN 
SKIP IF TARGET ADDRESS EVEN; 
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 GO) 
RG.'l(FOR CTR CHECKS): Fl=O.SRCE ADDR EVEN? 
XRAO:=-lO (USED FOR DIGIT VALIDITY CHECKS): 
IF SOURCE ADDRESS ODD. RH(08)=OPS(8 8) 
YRA =TARG ADDR, IF SRCE ADDR EVEN. RH =OPS 
JUMP IF DIGIT COUNT ODD: 
IF SOURCE ADDRESS ODD. CTR =2 (DIGITS TO GO) 



PAGE 409 CVDA -- DECIMAL TO ASCII CONVERSION 10/ 2/86 9:27 AM 
RECORD C. S. *!lil:III*ItJII*III*** ALU A *IIIJ1tJlt****JlrIll'lic 111* 1\ !iii: III III #I III #11111 '* III .. ALU B IIIJllIIIIIl*****It"'**fc 

NO ADDR LAUL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKII' COMMENT 

19977 1477 RG INC RH ADD SWAB RH DCTR 
19978 1478 RG JSBI DA2 MEDJ UBA CTRS SUB CTFI ~~ADi~Gc6u~t ~~~~, (~~~!~~AB~~H¥~ACT~I~2iJ~1 19980 
19981 1479 OOOF RH ANDL UBA CTRS SUB UBA(12:4):~FRST DIG; Fl:=l IF LAST DIG IN WD 
19983 
19984 
19985 DAl-3 COMPRISE THE MAIN " INNER LOOP " OF THE CVDA 
19986 ROUTINE. EACH 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 
19991 TO THE APPROPRIATE TARGET LOCATION. 
19992 
19993 
19994 147A DAl. ADD LSL RH RH LINK UBA,UBB:·RH SHIFTED LEFT 2 BITS 
19996 147B UBA UBA ADD LSL SP4A UBB UBB LINK RH ¥~~pS~~A6~~±~)~:D~g;DIG; RH(0:12) :=RH(4:12) 
19998 147C DA,! UBA XRO JSB DAIS CRRY UBA RD lOR RD DCTR 
20000 CAPTURE NONZERO BITS IN RD, CTR:=CTR-l 
20001 1470 RREG RE ADD SWAB RE NF2 SP2B JSBI OM SP2B ZERO RE:·SWAB(RE+DIGIT), SKIP IF LEFT BYTE; 
20003 SP2B:=SP2B+l (NEG DIG CNT), JUMP IF LAST DIG 
20004 147E UBA ADD SWAB DATA CTRS ADD RF SF2 NF2 IF RIGHT BYTE! WRITE ASCII WORD TO TARGET; 
20006 
20007 147F ADD XR3 ADD RE CF2 ~FiFC~~GH~2BYTE,S~~~.~~3~~TF~I~~T BYTE 
20009 1480 DA3 RG RF SUB CTFI JSL DA1 NFl Fl:=1 IF NEXT DIGIT LAST IN SOURCE WORD; 
20011 JUMP IF MORE DIGITS LEFT IN SOURCE WORD 
20012 1481 OPA ADD RH CFl XRO INC XRO ROAD RH:=NEXT SOURCE WORD; 
20014 XRBO:=XRBO+l(SRCE ADDR),OPA:=SRCE WD AFT NXT 
20015 14B2 JSB DA1 UNC 0004 ADDL CTR JUMP BACK TO LOOP; CTR: =4 (DIGITS TO GO) 
20017 
20018 
20019 ~~~-~H~E~~A6~D~~E A~~~~~p~~~n ~H~I~~~~ 1_~E~~g~N6~~~~~ 20020 
20021 AN~H~~~ ~~EI~O~5I+io~Oc6~~.APPROPRIATE TARGET ADDRESS, 
20022 
20023 
20024 
20025 1483 DAII SPOA SP1B ADD ROBD FOOO RH ANDL RH OPB:-DATA AT LAST TARG LOC; RH(0:4):=SIGN 
20027 1484 RB ADD CCA FOOO ADDL 
20028 1485 0040 CIR ANDL UBB RH JSBS OM ZERO UBA(9) :.CIR(9); JUMP IF.SIGN=F (UNSIGNED) 
20030 1486 UBA JSB OM NZRO 0000 RH SUBL RF ~~~~M~FN~~~(:6JU~T(~~~Ig~~g)60~~::D9~g:RH 20032 1487 1900 RE ADDL RE CAD CCA 
20034 1488 0020 CIR ANDL RF JSL DAS ZERO UBA(10):.CIR(10); JUMP IF SIGN=D (MINUS) 
20036 1489 RE XR3 ADD RE CCA UBA JSL OM NZRO ASSUME POS/UNSGND, ADJ RE, COND CODE:= ">0"; 
20038 

,~~~~M~F pg~ni8~E;; ~ Ag~~~¥N~~ ~ UBB: =3100 20039 148A 1000 UBA ADDL RE 3100 ADDL 
20041 148B DA~' SP4A JSB DA6 NZRO UBB RE SUB NCR\' JUMP IF LAST DIGIT NOT ZERO; SKIP IF -0 20043 148C 3400 RE ADDL RE 3BOO RE MOL RE ~D~~~~ ~~ l~STOtA~&i¥S~0~5 nL~~ SP2B 20045 1480 OM; ADD JSL DA7 SP2B F2 =0 20047 14BE RE ADD LRZ RE OPB ADD RLZ SP2B SAVE ASCII BYTE IN RE(8:8), F1:=NF2; 20049 GET EXTRA BYTE IN SP2B(0:8) 
20050 148F DAl A,DD RD ADD NZRO ; SKIP IF RESULT NOT ZERO 
20052 1490 RE SP2B A,DD SWAB DATA ADD CCA WRITE DATA TO TARGET ADDRESS; 20054 COND CODE·. ".0" IF RESULT IS ZERO 20055 SWIIRN 



PAGE 410 
RECORD C.S. 

NO ADDR 

20057 
20058 
20059 
20060 
20061 
20062 
20063 
20064 
20065 
20066 
20067 
20069 
20071 
20073 
20074 
20075 
20076 
20077 
20078 
20079 
20080 
20081 
20082 
20084 
20086 
20087 
20088 
20089 
20090 
20091 
20092 
20093 
20094 
20095 
20096 
20097 
20099 
20101 
20103 
20105 

1491 
1492 
1493 

1494 
1495 

1496 
1497 
1498 
1499 
149A 

DECIMAL -- TRAP ROUTINES FOR CVAD & CVDA& SD13 10/ 2/86 9:27 AM 
."'*111**"*#1'111:* ALU A *** •• ** •• *. ************* ALU B ***Ik*******lfl** 

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

SDl3 --- WILL POP THE STACK ONCE OR THREE TIMES. 

IF CIR ( 11: 1 J : 3 0 
1 

DECREMENT BY 1, OR 
DECREMENT BY 3. 

SD13 0010 CIR ANDL 
ADD 

ADD 
UBA ADD 

ADD 

AD 14 
AD17 . 

JSZ NEXT UNC 

TRAP ROUTINES FOR CVAD ---

I. CFl IF INVALID ASCII DIGIT. 
2. SFI IF INVALID DECIMAL OPERAND LENGTH. 

ADD 
ADD 

CFl 
SFI 

TRAP ROUTINES FOR CVDA ---

I. CFl IF INVALID DECIMAL DIGIT. 

JSL BOER 
JSL BOER 

2 SFI IF INVALID DECIMAL OPERAND LENGTH. 

IF USER TRAP IS DISABLED, SET OVERflOW & JSB SDI3. 

DAIS ADD ADD 
ADD 
ADD 

DA17 2000 STA ANDL 
UBA JSB "+2 ZERO 

JSZ TRPD UNC 
0800 STA IORL STA 

JSZ TRPR 
JSB SD13 

EPOP 
CRF 
EPP2 

CFl 
SFI 
CRF 

ZERO 

UNC 
UNC 

UNC 

Fl 
UNC 

CHECK CIR ( 11:1 I; POP 
, CRF, SKIP IF CIR ( 11: 0 

DO NEXT; POP 2 

CFl; JSB BOER FOR INVALID ASCII DIGIT 
SF l; JSB BOER FOR INVALID DECIMAL OPER LEN 

; CFl, SKIP 
CHECK STA ( 2:1 J, USER TRAP; SFI 
JSB IF USER TRAP DISABLED; CRF 
TRAP TARGETS 
SET OVERFLOW; DO STACK ADJUSTMENT 



PAGE 411 
RECORD C.S 

NO ADDR 

20108 
20109 
20110 
20111 
20112 
20113 
20114 
20115 
20116 
20117 
20118 
20119 
20120 
20121 
20122 
20123 
20124 
20125 
20126 
20127 
20128 
20130 
20132 
20134 
20136 
20138 
20140 
20142 
20144 
20146 
20147 
20149 
20151 
20152 
20154 
20155 
20156 
20158 
20159 
20160 
20161 
20163 
20164 
20165 

149B 
149C 
149D 
149E 
149F 
14AO 
14Al 
14A2 
14A3 
14A4 
14AS 
14A6 

14A7 
14A8 
14A9 
14AA 
14AB 
14AC 
14AD 
14AE 

14AF 

CVBD -- CONVERT 4 BINARY WORDS 
~**~~***~*~ ALU A *~.******** *******~***** ALU B ************** 

10/ 2/86 9:27 AM 

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

BD4 

USA 
RREG 
RREG 

UBB 
RREG 

CVBD ( CONVERT 4 BINARY WORDS ) --­

ON ENTRY 

BINARY WORDS ARE STORED IN XRA6 - XRA9. 

ON EXIT 

DECIMAL DATA ARE STORED INTO TWO SETS AT 
XRA5 - XRA9, & XRB4 - XRB8. 

1. FOUR BINARY WORDS CAN BE CONVERTED TO A 
MAXIMUM OF 20 DECIMAL DIGITS. 

2. THE ALGORITHM IS SAME AS CONVERTING 3 BINARY 
WOIRDS TO DECIMAL DIGITS. 

XR6 
XR8 
XR7 
UBB 
XR9 
SP4A 
UBA 
SP4A 
XRO 
UBB 

UBA 

SP4A 
UBA 
UBB 
RG 
XR6 
XR8 
XR13 
SREG 

,"DO 
ADD 
,"DO 
,"DO 
."00 
"DO 
"DD 
"DO 
XFRS 
XFRS 
ADD 
ADD 

ADD 
ADD 
ADD 
ADD 
ADD 
XFRS 
XFRR 
CSR 

ADD 

SPOA 
SPOA 

XRO 
SPOA 
RG 
SPOA 
XR9 
XR8 
SPOA 

RG 
XR6 
XR7 
SPOA 

SP4A 
XR5 

HBF2 

UBA 

UBA 
SP3B 

ODIE 

ODIE 

OOOE 

UBA 

UBA 

SP2B 
UBB 
RG 
XRO 

SP28 
UBB 

UBB 
UBA 
UBA 

ADD 
ADD 
JSL 
ADD 
ADD 
JSL 
ADDL 
JSL 
ADD 
ADD 
JSL 
ADDL 

JSL 
ADD 
AODL 
JSL 
ADD 
ADD 
ADD 
ADD 

0100 

0100 

BrOD 

0100 

SP2B 
SP3B 
SP2B 
XRO 
SP3B 
CTR 
SP3B 
BKXS 
SP3B 
SP2B 
CTR 

BTOD SP3B 
XR6 
CTR 

BTOD SP3B 
XR4 
XR5 
XR7 

BKX5 JSL B03S XR8 

PSHR 

POPR 

UNC 

UNC 

UNC 

NCRY 

UNC 

UNC 

NF4B 
RSB 

UNC 

SETUP TO DIVIDE BY 100M 
DIVIDEND ( SP2B, SPOA, SP3B 
DO DIVISI'JN 

~5~~~~£~R. ( ~P~~BO~P~~A6 ); 

~E~~I£6~~S~~N( SPOA SP2B ; 
CONVERT REMAINDER T6 DECIMAL 
SETUP FOR NEXT DIVISION 

REPEAT LOOP 
( LSD'S) 

~~~I~~~~R:7.((s~~gA,s~~~B ~P3B 
REPEAT LOOP COUNT 
CONVERT REMAINDER TO DECIMAL DIGITS 

CONVERT THE QUOTIENT TO DECIMAL ( MSD'S 

SET F2 IF SIGN MASK • OOOF; RETURN IF F4 

STORE OUT DATA 



PAGE 412 CVBD -- CONVERT 5 BIANRY WORDS 10/ 2/86 9:27 AM 
RECORD C.S. *******-*** AlU A ,*** ••• **** ••••••••••••• ALU B ".*** •• *** •••• 

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 ENTRV 
20174 
20175 BINARY WORDS ARE STORED IN XRAS - XRA9. 
20176 
20177 ON EXIT 
20178 
20179 DECIMAL DATA ARE STORED INTO TWO SETS AT 
20180 XRA3 - XRA9, & XRB2 - XRB8. 
20181 
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 14BO BD5 XRs ADD ADD 
20188 14Bl XR7 ADD UBA ADD SP2B 
20189 14B2 XR6 ADD SPOA UBA JSL 0100 SP3B UNC 
20190 14B3 UBB ADD SPOA UBA ADD SP2B 
20191 14B4 XR8 ADD SP3B ADD RG 
20192 14B5 SP4A ADD XR7 UBA JSL 0100 SP3B UNC 
20193 14B6 UBB ADD SPOA UBA ADD SP2B 
20194 14B7 XR9 ADD ADD 
20195 14B8 SP4A ADD XR8 UBA JSL 0100 SP3B UNC 
20196 14B9 UBA ADD SPOA 001E ADDL CTR 
20197 14BA SP4A ADD XR9 SP2B JSL BToo SP3B UNC CONVERT THE REMAINDER TO BE THE LSD'S 
20199 14BB UBA RG XFRS XR6 UBB ADD BKX4 SF4B 
20200 UBC RREG ADD RF JSL BD4 UNC LSD'S :" ( RF, BKX4 ); CONVERT THE 4 WORDS 
20202 UBD ADD XRs ADD XR3 
20203 14BE UBA ADD XR4 ADD 
20204 UBF ADD SP4A JSB BD6R XRS FsB RETURN :£F FROM BOB 
20206 
20207 SAVE DECIMAL DIGITS 
20208 
20209 14CO UBB XRS XFRR XRB BKX4 ADD RG CF4B 
20210 14Cl SREG ADD XR3 XR6 ADD XR4 
20211 14C2 UBB ADD XRS UBA ADD XR2 
20212 14C3 RF ADD XR8 BKXs ADD XR6 
20213 14C4 UBB ADD XR7 UBA ADD XR7 
20214 14C5 RG ADD XR9 RG JSL BD3S XR8 UNC ; STORE OUT DATA 



PAGE 413 CVBD -- COIWERT 6 BINARY WORDS 10/ 2/86 9:27 AM 
RECORD c.s .***.~**.*~ ALU A *.111.*.*.*.* ************* ALU B *********111 ••• 111 

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

20217 
2021? 
20219 
20220 CVBD ( CONVERT 6 BINARY WORDS 
20221 

) --.-
20222 ON ENTRY 
20223 
20224 BII~ARY WORDS ARE STORED IN XRA4 - XRA9. 
20225 
20226 ON EXIT 
20227 
20228 DECIMAL DATA ARE STORED INTO TWO SETS Al 
20229 
20230 

XRA2 - XRA9. & XRB1 - XRB8 

20231 1. SI)( BINARY WORDS CAN BE CONVERTED TO A 
20232 MAXIMUM OF 29 DECIMAL DIGITS. 
20233 2. REFER BD3 FOR ALGOR ITHM. 
20234 
20235 
20236 14C6 BD6 XR4 ."00 ADD 
20237 14C7 XR6 ."00 UBA ADD SP2B SF5B ; SET F5 FOR BDS RETURN 
20239 14C8 XR5 "DO SPOA UBA JSL 0100 SP3B UNC 
20240 14C9 UBB "DO SPOA UBA ADD SP2B 
20241 14CA XR7 "DO SP3B ADD 
20242 14CB UBB "DO XR5 UBA ADD SP3B 
20243 14CC SP4A "DO XR6 JSL 0100 UNC 
20244 14CD UBB ADD SPOA UBA ADD SP2B 
20245 14CE XR8 ADD AOD 
20246 14CF SP4A ADD XR7 UBA JSL DlGO SP3B UNC 
20247 1400 UBB ADD SPOA UBA ADD SP2B 
20248 1401 XR9 ADD ADD 
20249 1402 SP4A ADD XR8 UBA JSL 0100 SP3B UNC 
20250 1403 UBA ADD SPOA OOIE ADDL CTR 
20251 1404 SP4A ADD XR9 SP2B JSL BTOD SP3B UNC CONVERT THE REMAINDER TO BE THE LSD' S 
20253 1405 UBA ADD RH UBB JSB 
20255 

BD5 SP1B UNC ~~~.~ BiN1R~Hwo~b~B ); JSB TO CONVERT 

20256 
202'; 7 SAVE DECIMAL DATA 
202'; f, 
2025 . 11\Dr B[lf,R XR8 ADD 0080 XR31 ADDL CTR 
20260 1"D7 UBA XR6 XFRS REGN XR6 ADD XR2 ICTR 
20761 ~4D~ RREG UBB XFRS REGN UBA ADD XR1 ICTR 
20;-62 14D!l RREG ADD REGN BKX5 ADD XR4 ICTR 
20263 14DA UBB ADD REGN UBA ADD XR3 ICTR 
20264 14DB RF ADD REGN BKX4 ADD XR6 ICTR 
2026<; 14DG UBB ADD REGN UBA ADD XR5 ICTR 
2026f, 14DD RH ADD REGN SPIB ADD XR8 ICTR 
20n 7 14DE UBB ADD REGN UBA ADD XR7 
2026 8 
2026!l 14DF ADD RA JSB BDTR 000> JSB IF CONVERTING 7 BINARY WORDS 
20271 14[0 ADD JSL BD3S UNC STORE OUT DATA 



PAGE 1114 CVBD - - CONVERT 7 BINARY WORDS 10/ 2/86 9:27 AM 
RECORD C S ***** •• ** •• ALU A ***-****-** _*111 •••• _ ••• _. ALU B .1II.1t." .•••••• * 

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

20274 
20275 
20276 
20277 CVBD ( CONVERT 7 BINARY WORDS ) ---
20278 
20279 ON ENTRY : 
20280 
20281 BINARY WORDS ARE STORED IN XRA3 - XRA9. 
20282 
20283 ON EXIT 
20284 
20285 DECIMAL DATA ARE STORED INTO TWO SETS AT 
20286 XRA2 - XRA9, & XRBI - XRBS. 
20287 
20288 1. SEVEN BINARY WORDS CAN BE CONVERTED TO 
20289 32 DECIMAL DIGITS. 
20290 2. REFER BD3 FOR ALGORITHM. 
20291 
20292 
20293 14El BD7 XR4 ADD SPOA UBA JSl 0100 SP3B UNC 
20294 14E2 UBB ADD SPOA UBA ADD SP2B 
20295 14E3 XR6 ADD SP3B ADD 
20296 14E4 UBB ADD XR4 UBA ADD SP3B 
20297 14E5 SP4A ADD XR5 JSL 0100 UNC 
20298 14E6 UBB ADD SPOA UBA ADD SP2B 
20299 14E7 XR7 ADD ADD 
20300 14E8 SP4A ADD XR6 UBA JSl 0100 SP3B UNC 
20301 14E9 UBB ADD SPOA UBA ADD SP2B 
20302 14EA XR8 ADD ADD XR31 
20303 14EB SP4A ADD XR7 UBA JSL 0100 SP3B UNC 
20304 14EC UBB ADD SPOA UBA ADD SP2B 
20305 14ED XR9 ADD ADD 
20306 14EE SP4A ADD XR8 UBA JSl 0100 SP3B UNC 
20307 14EF UBA ADD SPOA ODIE ADDL CTR 
20308 UFO SP4A ADD XR9 SP2B JSl BTOD SP3B UNC 
20309 14F 1 UBA ADD XRIO UBB JSB BDS XR15 NCRY 
20310 
20311 SAVE DECIMAL DATA IN BOTH EXTENDED REGISTERS 
20312 
20313 14F2 BDTR XR10 ADD XR8 XR15 ADD RG 
20314 14F3 0005 ADDl RH UBA ADD XR7 
20315 14F 4 REGN ADD RG ADD XR8 DCTR 
20316 14F5 RH CAD RH CH! UBA JSB *-1 REGN Fl 
20317 14F6 RG ADD XR9 JSL BD3S UNC STORE OUT DATA 



PAGE 415 CVBD -- CONVERSION ROUTINES 10/ 2/86 9:27 AM 
RECORD C.S. **111:***111111l1li111111 ALU A IIIl11if*_***JIlitlll **111111******"'** ALU B l1li:"'-*111111111111 ••••• 111* 

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

20320 
20321 
20322 
20323 ROUTINE TO CONVERT TWO'S-COMPLEMENT BINARY WORDS 
20324 TO PACKED-DECIMAL DIGITS. 
20325 
20326 ON ENTRY 
20327 
20328 SPOA UPPER BINARY WORD 
20329 SP3B LOWER BINARY WORD 
20330 CTR # OF BINARY BIT -
20331 
20332 ON EXIT 
20333 
20334 UBA UPPER DECIMAL WORD 
20335 UBB LOWER DECIMAL WORD 
20336 
20337 
20338 14F7 BTOD ADD REPC REPEAT lOOP 
20340 14F8 UBA UBA BTOD UBB UBB LINK DCTR CTRO CONVERT BINARY TO DECIMAL 
20342 14F9 UBA ADD UBB ADD RSB DECIMAL RESULT ( UPPER, LOWER ); RETURN 
20344 
20345 
20346 
20347 ROUTINE TO DIVIDE BY 100M FOR CVBD 
20348 
20349 ( 
::'0350 

RRGA, RRGB, SPOA, SP3B ) / ( XRA15, XRB14 ) 

20351 ON ENTRY 
20352 
20353 SPOA UPPER BINARY WORD 
20354 SP3B LOWER BINARY WORD 
20355 XRA15 105F5 
20356 XRB14 IEIOO 
20357 
20358 ON EXIT 
20359 
20360 SP3B UPPER QUOTIENT 
20361 SP4A 
20362 

LOWER QUOTIENT 

20363 
20364 14FA 0100 ADD SP4A CF1 SP2B REPN 20 CF1; SETUP REPEAT LOOP 
20366 14FB UBA XR15 DVSB UBB XR14 LINK DCTR C1RO DIVIDE ( RRGA, RRGB ) BY ( XRA15, XRB14 ) 
20368 14FC UBA ADD LSR UBB LINK SP2B RSB REMAINDER :c I ~~~B,U~~41 20370 QUOTIENT 
20371 14FD ADD ADD NOP to keep system happy (2555) 
20373 14FE ADD ADD NOP to keep system happy (2555 ) 



PAGE 416 
RECORD C.S. 

NO ADDR 

20377 
20378 
20379 
20380 
20381 
20382 
20383 
20384 
20385 
20386 
20387 
20388 
20389 
20390 
20391 
20392 
20393 
20394 
20395 
20396 
20397 
20398 
20399 
20400 
20401 
20403 
20405 
20407 
20409 
20411 
20413 
20415 
20417 
20419 
20421 
20423 
20425 
20427 
20429 
204JO 
20431 
20432 
20433 
20434 
20435 
20437 
20438 
20440 
20441 
20442 

1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
150A 
150B 
IS0C 
1500 

1S0E 

IS0F 

1510 

SLD -- DECIMAL LEFT SHIFT 10/ 2/86 9:27 AM 
_*_**IIt**.IfI. AlU A ***111******* **IIt********** ALU B 1II1ft.****** ••• ** 

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

%1500 . 

SLD 

NSLl 

SLSD 

OOlF 
X 
RH 
X 

RH 

DECIMAL LEFT SHIFT & DECIMAL NORMALIZING LEFT SHIFT --­

ON ENTRY 
SR :- 3 

X . '" SHIFT COUNT 
RA := SOURCE DIGIT COUNT 
RB :- SOURCE BYTE ADDRESS DB REL 
RC :" TARGET DIGIT COUNT 
RD :" TARGET BYTE ADDRESS ( DB REL 

( VALID AFTER PULM ) 

TARGET ADDR • SOURCE ADDR SHIFTED LEFT X ( 11:5 J. 
THE SIGN IS PRESERVED WITH THE EXCEPTIONS THAT -0 
BECOMES +0 AND ALL NON-NEGATIVE SIGNS RESULT IN 
POSITIVE SIGNS. IF ALL SIGNIFICANT DIGITS 00 NOT 
FIT INTO THE TARGET FIELD, THE RESULT IS LEFT­
TRUNCATED AND CARRY ( STA (5:1) J IS SET. HIGH 
ORDER NON-SIGNIFICANT DIGITS ARE FILLED WITH ZEROS. 

SP4A 

CIR 
XR13 
XRll 
XRlS 
XR13 

JSZ 
ADDL 
AND 
ADD 
ADD 
JSB 
ADD 
ADD 
ADD 
ADD 
ADD 
ADD 
CAD 
JSB 

PULM 

NSLD 

SLD3 

SP4A 
X 
XR11 
XRlS 

SPOA 
RH 

XR14 
RG 

UNC 

000 

POS 

UBA 

RG 

RA 

RG 
0002 SP4A 
RREG UBA 
RREG UBA 
RREG RH 

RH 

JSZ 
JSL 
JSL 
JSL 
JSL 
ADD 
JSL 
JSL 
ADDL 
ADD 
XFRS 
RSUB 
JSL 
CSR 

TRP 
CKLN 
CKBA 
SPLT 
MASK 

LEN 
FCHB 

SRDX 

XRS NZRO 
XR7 UNC 
XR8 UNC 
XRll F2 
XR9 UNC 
RG CCRY 
XRIO UNC 
XR29 UNC 

EVEN 
RH LBF5 

SF4B EVEN 
RH LBFS 

UNC 
XR12 HBF2 

EFFECTIVE SHIFT COUNT IS NEGATIVE 

JSB SRD2 

JSB SLDN 

REGN ADD XR14 

ZERO RG CTRS JSB SRDI CTR FSB 

UNC ADD 

XR13 JSBI SLST CTR UNC 

PULM FOR RD; TRAP IF CIR ( 9:1 J .• 1 
MASK; CHECK FOR VALID OPERAND LENGTHS 
SHIFT COUNT; CHECK FOR SOURCE/TARGET ADDR 
SOURCE WD-ADDR; CHECK SPLIT STACK IF PRIV 
XRAIS := 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:'OFOO 
TARGET SIGN MASK; UBB := SHIFT COUNT + 2 
, SKIP IF TARGET SIGN MASK .= OF 00 
XRA14 := 0; UBB := SHIFT COUNT - 2 
-1; 
JSB IF EFFECTIVE SHIFT COUNT IS pas; 
SET F2 IF NEGATIVE 

00 SHIFT RIGHT 1 DIGIT IF FS; 
ESLE DO SHIFT RIGHT 2 DIGITS ( SLOW JUMP ) 
END OF SHIFTING 

5 -DIGIT SHIFT 



PAGE 41" 
RECORD C.S. 

NO ADDR 

20445 
20446 
20447 
20448 
20449 
20450 
20451 
20452 
20453 
20454 
20455 
20456 
20457 
20458 
20459 
20460 
20461 
20463 
20464 
20466 
20468 
20469 
20471 

1511 

1512 
1513 

1514 
1515 

NSLD -- DECIMAL NORMALIZING LEFT SHIFl 
~~********* ALU A *.********* ************* ALU B ************** 

10/ 2/86 9:27 AM 

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

N'SLD F3FF 

RH 
RC 

RC 
UBB 

DECIMAL NORMALIZING LEFT SHIFT --­

THE ENTRY POINT FOR NSLD IS SLD. 
TARGET ADDR := SOURCE ADDR SHIFTED LEFT X ( 11:5 J. 
IF ALL SIGNIFICANT DIGITS WOULD NOT FIT INTO THE 
TARGET ADDR FIELD, TARGET ADDR = SOURCE ADDR LEFT 
JUSTIFIED, X = X - ACTUAL SHIFT COUNT, AND CARRY 
IS SET. IF TARGfT ADDR WILL NOT HOLD SOURCE ADDR 
EVEN WITH A SHIFT COUNT OF ZERO, NO DATA IS MOVED 
AND DECIMAL OVERFLOW IS SET. LEADING ZEROS WILL 
BE FILLED AND THE SIGN WILL BE PRtSERVED AS SLD, 

STA ANDL STA JSL SCNB 

XR15 ADD SP4A RH JSB NSLl RG 
RH JSBS EE13 NEG RC UBA JSBS NSLl 

RG SUB XR15 RG SP4A RSUB SCRY 
UBA SUB X JSB NSLl 

UNiC CLEAR OVERFLOW & CARRY; 
DO SCAN FOR LEADING ZEROS 

ZERO • OF SHIFT; JSB IF ZERO LENGTH 
POS JSB IF TARGET FIELD IS NOT LARGE 

OK TO DO SHIFT 
EFFECTIVE SHIFT COUNT; SET CARRY 

UNIC REMAINING SHIFT COUNT; DO SHIFT 

ENOUGH; 



PAGE 418 
RECORD C.S. 

NO ADDR 

20474 
20475 
20476 
20477 
20478 
20479 
20480 
20481 
20482 
20483 
20484 
20485 
20486 
20487 
20488 
20409 
20490 
20491 
20492 
20493 
204F4 
20495 
20497 
20499 
20501 
20503 
20505 
20507 
20509 
20511 
20512 
20514 
20516 
20518 
20520 
20522 
20523 
20524 
20525 
20527 
20529 
20531 
20532 
20533 

1516 
1517 
1518 
1519 
151A 
151B 
151C 
151D 

151E 
151F 
1520 
1521 
1522 

1523 
1524 
1525 

1526 

SRD - - DECIMAL RIGHT SHIFT 10/ 2/86 9: 27 AM 
11:********** AlU A *********** ************* ALU B ************** 

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

SRD 

SR5D 

001F 
X 

0002 

0005 
RH 

0089 

DECIMAL RIGHT LEFT --­

ON ENTRY 

SR :* 3 
X .• SHIFT COUNT 

RA SOURCE DIGIT COUNT 
RB :* SOURCE BYTE ADDRESS DB REL 
RC :- TARGET DIGIT COUNT 
RD :. TARGET BYTE ADDRESS ( DB REL 

( VALID AFTER PULM ) 

TARGET ADDR := SOURCE ADDR SHIFTED RIGHT X ( 11.5 ). 
THE SIGN IS PRESERVED IN THE SAME WAY AS SLD. ZEROS 
ARE SHIFTED IN FROM THE LEFT AND LEADING NON­
SIGNIFICANT DIGITS ARE FILLED WITH ZEROS. 

JSZ 
ADDL 

SP4A AND 
RH ADD 

ADD 
XR13 ADD 
XRll ADD 
XR15 ADD 

XR13 ADD 
ADDL 

PULM UNC 
SP4A 
X 
XRll 
XR15 

SPOA 
RH 

ADD XR14 
ADDl RG 
JSB SRD3 POS 

UBA JSZ 
JSL 
JSL 

RG JSL 
JSL 

RA JSL 
JSl 

FFFE SP4A ADDL 

RREG UBA ADD 
UBA ADD 
UBA RH ADD 
0088 BKX3 SUBl 
RH CSR 

TRP 
CKLN 
CKBA 
SPLT 
MASK 
LEN 
FCHB 

XR5 
XR7 
XR8 
XRll 
XR9 
RG 

RH LBFS 

RH LBFS 
CTR 
XR12 HBF2 

EFFECTIVE SHIFT COUNT IS NEGATIVE 

ADDL 
ADD 
ADD 

JSB SRST 

RA JSB SlDl SPIB 
UBA BKX3 JSBS SLD2 CTR 

JSB SRDN 

UNC 0088 BKX3 SUBl CTR 

NZRO 
UNC 
UNC 
F2 
UNC 
UNC 
UNC 
EVEN 

EVEN 

F5B 
NF5B 
UNC 

PUlM FOR RD; JSB IF CIR ( 9:1 ) .• 1 
SHIFT COUNT MASK; CHK FOR VALID LENGTHS 
SHIFT COUNT; CHK OPERAND ADDRESSES 
SOURCE ADDR; CHK FOR SPLIT STACK IF PRIV 
SHIFT COUNT; GET OPERAND MASKS ( MSW & SIGN 
; DETERMINE TARGET LENGTH 
SOURCE WD-ADDR; GET SOURCE DATA 
SHIFT COUNT; 
SKIP IF SOURCE SIGN MASK :. OFOO 
TARGET SIGN MASK; UBB := SHIFT COUNT - 2 
2; SKIP IF TARGET SIGN MASK :" OFOO 
XRA14 :- 0; UBB :. SHIFT COUNT + 2 
; MSW REGN POINTER 
JSB IF SHIFT COUNT ). 0; SET F2 IF ODD 

DO LEFT SHIFT 1 DIGIT IF F5 
DO lEFT SHIFT 2 DIGITS IF NF5 
END OF SHIFTING 

5 -DIGIT SHIFT 
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R"CORD CS "*,11111111111****. ALU A ****111'*111**** .111111111111.111.111**111111 ALU B 111:*111*****111*l1li111.111 

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

20536 
20537 
20538 
20539 
20540 1527 SRD3 RH ADD lSR XR15 CFl RA JSB SRD5 SPIB F2 SHIFT COUNT; SRD5 IF SHIFT COUNT IS ODD 
20542 1528 JSB SRD2 UNC XR12 JSB SRD7 EVEN DO SHIFT RIGHT 2 DIGITS; JSB IF 00 
20544 1529 ADD JSB SRD7 UNC JSB SRD7 
20546 
20547 
20548 152A SRD5 XR15 JSB SR3D ODD XR 12 JSB SRD1 EVEN DO 3-DIGIT SHIFT; DO I-DIGIT SHIFT 
20550 . 
20551 
20552 152B RG RH JSBS SR5D ZERO ADD 5-DIGIT SHIFT 
20554 152C SRD7 XR15 ADD lSR RH CF 1 0089 ADDl CTR SHIFT COUNT; lSW REGN POINTER 
20556 . 
20557 
20558 1520 SRD4 0089 ADDl SP4A BKX3 INC RG UBB : m ACC WD lEN 
20560 152E RH JSB SRDN ZERO RH CAD RH DCTR 60NE SHIFTING; DEC REGN POINTER 
20562 152F RG CAD RG CTF1 CAD ICTR SET F1 IF DONE; -I, ICTR 
20564 1530 REGN ADD REGN UBB CTRS JSB >-1 CTR Fl STORE SHFITED DATA BACK ; lOOP BACK 
20566 1531 ADD SP4A JSB *-4 CTR UNC DO ANOTHER 4-DIGIT SHIFT 
20568 
20569 
20570 1532 SRDN OOOF CIR ANDl OOOC ADDl MASK CIR ~ 12:4 ); MASK 
20572 1533 UBA UBB JSBS MPYS ZERO 0005 ADDL FOR MPYD ETURN; MASK 
20574 1534 RREG UBB JSBS MPYS ZERO 0089 BKX3 SUBL eTR FOR eVDB RETURN; MSW REGN POINTER 
20576 
20577 STORE OUT DATA 
20578 
20579 1535 SRST ADD eFl XRll JSL STOA SP2B UNC STORE DATA TO TARGET,UBB -= TARGET WD-ADDR 
20581 1536 ADD JSL S024 UNC DO SDEC 
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RECORD C S ** ••• * ••••• ALU A ****111*****. *.*.*.* ••• -_. ALU B * ••••••••••• *. 

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

20584 
2051.5 
20586 
20587 
20588 1537 SLD3 RH ADD LSR XR15 CF2 XR29 JSB SLD5 SP1B F2 SHIFT COUNT; SLD5 IF SHIFT COUNT IS ODD 
20590 1538 JSB SLD2 UNC XR12 JSB SLD7 EVEN JSB TO SHIFT LEFT 2 DIGITS; JSB IF 00 
20592 1539 ADD JSB SLD7 UNC 
20594 
20595 
20596 153A SLD5 XR15 JSB SL3D ODD XR12 JSB SLD1 EVEN LEFT SHIFT 3-DIGIT; LEFT SHIFT I-DIGIT 
20598 153B RH RG JSBS SLSD ZERO XR13 ADD CTR DO SHIFT 5-DIGIT IF ZERO; REGN POINTER 
20600 153C SLD7 XR 15 ADD LSR RH XR 13 ADD CTR CF4B SHIFT COUNT; 
20602 1530 UBA JSB *+7 ZERO ADD JSB TO SHIFT LEFT 3 DIGITS; 
20604 
20605 
20606 153E SLD4 ADD BKX3 ADD RG ICTR ~K~~C Ir F~~G~r3D ~C~~DN IF DONE 20608 153F REGN ADD F2 RH JSB SLDN ZERO 
20610 1540 UBA XR14 lOR XR14 ADD ~:¥EF~Oil gb~~TALL SHIFTING; DEC 20612 1541 SL3J RG CAD RG CTF1 ADD DCTR CTR 
20614 1542 REGN ADD REGN CTRS JSBI *-1 CTR F1 STORE SHIFTED WORDS; LODPBACK IF NOT DONE 
20616 1543 RH CAD RH CF2 XR13 JSB *-5 CTR UNC DEC INTI X/4 ); NEXT 4-DIGIT SHIFT 
20618 
20619 
20620 1544 SLDN OOOF CIR ANDL OOOC ADDL MASK CIR (12:4); MASK 
20622 1545 UBA UBB JSBS MPYS ZERO 0089 BKX3 SUBL CTR FOR MPYD; MSW REGN POINTER 
20624 
20625 
20626 1546 SLST XR14 ADD ZERO ADD ~~I~FI~I~~t ~b~}~ ~gS~tORE RESULT, 20628 1547 ADD SF3A XRll JSL STOA SP2B UNC TARG ADDR 
20630 1548 ADD NF3A 0400 ADDL ~~~PC1~R~OI~Igl~I~~sl6s~~S~0 DEC & 20632 1549 UBB STA lOR STA CF3A JSL S024 UNC EXIT 
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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 BUFFERS XRAI - XRA9. & XRBO XRBS. 
20640 SPIB DIGIT COUNT. 
20641 
20642 ON EXIT SHIFTED RESULT ( SHIFTED LEFT 1 DIGIT 
20643 WILL BE STORED IN XRAI - XRA9 IF • OF 
20644 DIGITS )c 16; ELSE WILL BE STORED IN 
20645 XRA5 - XRA9 ONLY. 
20646 
20647 
20648 154A SLDI XR9 ADD SP4A FSOO ADDL RG SETUP FOR QASL; MASK 
20650 154B XR7 ADD SPOA FOOO ADDL SETUP FOR QASL; MASK 
20652 154C UBB REGN AND ZERO XR7 ADD SP3B SKIP IF DIGIT WILL BE LOST; 
20654 154D XR5 ADD SF3A XR5 REPN 03 SETUP REPEAT LOOP 
20656 154E UBA QASL XR5 UBB LINK DCTR CTRO DO LEFT SHIFT 1 DIGIT 
20658 154F UBB ADD XR6 OOOF UBA ANDL SP2B RESULT; SAVE UPPER MOST DIGIT 
20660 1550 SPOA ADD XR7 SP3B ADD RESULT 
20662 1551 UBB ADD XR8 FHO SPIB ADDL PelS RESULT; SKIP IF • OF DIGITS ). 16 
20664 1552 SP4A ADD XR9 XR4 ADD RSB RESULT; RETURN 
20666 
20667 DO SHIFT IF OF DIGITS )= 16 
20668 
20669 1553 UBB ADD SP4A XR3 ADD SP3B SETUP FOR QASL 
20671 1554 XR3 ADD SPOA RG XRO ADD CTFI SET F 1 IF THE UPPERMOST BIT IS SET 
20673 1555 XRl ADD FIHB XR1 REPN 0::1 SETUP REPEAT LOOP 
20675 1556 UBA QASL XRl 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 C~:RY RESULT; SLOiI RETURN 
20683 155A UBB SP4A lOR XR5 ADD RSB RESULT; RETURN 
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NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

20686 
20687 
20688 
20689 DECIMAL OVERFLOW FOR NSLD 
20690 
20691 
20692 155B EE13 0400 STA IORL STA JSL ER13 UNC SET CARRY; JSB ER13 
20694 . 
20695 . 
20696 
20697 ON ENTRY CTR :. REGN POINTER AT MSW 
20698 DATA ARE STORED IN 2 SETS OF DATA BUFFERS 
20699 XRAI - XRA9, & XRBO - XRB8. 
20700 
20701 ON EXIT SHIFTED DATA ( LEFT SHIFT 2 DIGITS ) 
20702 WILL BE STORED IN BOTH XRA1 - XRA9, & 
20703 XRBO - XRB9. 
20704 
20705 
20706 155C SLD2 REGN ADD LLZ SPOA BKX3 INC RG PSHR MASK UPPER DIGITS; ACC WO-COUNT - 1, 
20708 1550 REGN ADD RLZ REGN ADD LRZ SWAP BYTES 
20710 155E UBA UBB lOR REGN INC LSL DCTR STORE [NTO REGN; ~tO~~cI~~gNn~N 20712 155F RG CAD RG CTFI UBB UBA XFRS REGN DEC WORD-LENGTH; 
20714 1560 SPOA ADD ZERO RREG CTRS JSB ·-3 CTR Fl SKIP IF NO DIGIT WILL BE LOST; 
20716 NEW RE(lN POINTER, LOOPBACK IF F 1 
20717 1561 ADD SF3A JSB MPYS UNC SET F3 IF DIGITS WILL BE LOST; RETURN 
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NO ADDR U,BL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

20720 
20721 
20722 
20723 SHIFT LEFT 3 DIGITS --
20724 
20725 1. FIRST, SHIFT THE DATA RIGHT 1 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 XR15 ADO LSR RH ADO PSHR SHIFT COUNT ; ADJUST RAR 
20732 1563 JSB SRD1 MEDJ OFFF ADDL RG DO RIGHT SHIFT 1 DIGIT; MASK 
20734 1564 RG REGN AND XR14 ZERO BKX3 INC RG SF2 MASK DIGIT LOST; INC WD COUNT, SF2 
20736 1505 ADD SF3A RH JSBI Sl3J RH UNC SET F3 IF DIGIT LOST; JSB FOR l-WD SHIFT 
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NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

20739 
20740 
20741 
20742 SHIFT RIGHT 1 DIGIT ---
20743 
20744 ON ENTRY : 
20745 
20746 DATA ARE STORED IN TWO SETS OF DATA 
2014 7 BUFFERS XRA1 - XRA9, & XRBO - XRBS. 
20748 SP1B :. DIGIT COUNT 
20749 
20750 ON EXIT SHIFTED RESULT ( SHIFTED RIGHT 1 DIGIT 
20751 WILL BE STORED IN XRA1 - XRA9 IF • OF 
20752 DIGITS ). 17; ELSE WI LL BE STORED IN 
20753 XRA5 - XRA9. 
20754 
20755 
20756 1566 SRDI XR9 ADD SP4A ADD SETUP QASR; 
20758 1567 XR7 ADD SPOA XR7 ADD SP3B 
20759 1568 XR5 ADD XR5 REPN 03 SETUP REPEAT LOOP 
20761 1569 UBA QASR XR5 UBB LINK DCTR CTRO DO RIGHT SHIFT 1 DIGIT 
20763 156A UBB UBA XFRR XR6 UBA ADD HBF2 RESULT; SET F2 IF NEG 
20765 1568 SPOA SREG XFRR XR7 NF2 XR13 ADD CTR RESULT, SKIP IF POS; 
20767 156C OFFF SREG ANDL XR5 SP3B ADD MASK OFF THE ONES FROM QASR (0118) 
20769 1560 UBB ADD XR8 FFEF SPIB ADDL POS RESULT; SKIP IF • OF DIGITS >. 17 
20771 156E SP4A ADD XR9 XR4 ADD RSB RESULT; RETURN 
20773 
20774 DO SHIFT IF I OF DIGITS >- 17 
20775 
20776 156F UBB ADD SP4A XR3 ADD SP3B SETUP FOR QASR 
20778 1570 XR3 ADD SPOA ADD 
20779 1571 XRl ADD XRl REPN 03 SETUP REPEAT LOOP 
20781 1572 UBA QASR XRl UBB LINK DCTR CTRO DO RIGHT SHIFT 1 DIGIT 
20783 1573 UBB ADD XR2 XR13 ADD eTR RESULT 
20785 1574 SPOA ADD XR3 SP3B ADD RESULT 
20787 1575 UBB ADD XR4 ADD NZRO RESULT; SLOW RETURN 
20789 1576 SP4A ADD XR5 ADD RSB RESULT; RETURN 
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NO ADDR U\BL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

20792 
20793 
20794 
20795 DECI~~L OVERFLOW FOR ADDD & SUBD 
20796 
20797 
20798 1577 AEl3 ADD JSL ER13 UNG JSB ER13 
20800 
20801 
20802 
20803 SHIFT RIGHT 2 DIGITS ---
20~04 
20805 ON ENITRY : 
20806 
20807 CTR : = REGN POINTER AT MSW 
20808 DATA ARE STORED IN 2 SETS OF DATA BUFFERS 
20809 XRAI - XRA9, & XRBO - XRB8, 
20810 
20811 ON nIT SHIFTED DATA ( RIGHT SHIFTED 2 DIGITS l 20812 WILL BE STORED INTO BOTH XRAI - XRA9, 
20813 XRBO - XRB9. 
20814 
20815 
20816 1578 SltD2 REGN ADD SPOA BKX3 INC RH PSHR HSW' ACC WD-COUNT ,- 1 
20818 1579 ADD REGN ADD LRZ SPIB ICTR ; M6vE LEFT BYTE TO RIGHT BYTE, ICTR 
20820 157A SPOA ADD RLZ SPOA RH CAD RH DCTR ~~~i ~1¥~Twg~6~ ~~R~~F6AT~[~ ~~O~~U~~T~ ~n~ 20822 157B REGN ADD SPOA UBA SPIB lOR REGN ICTR 
20824 157C UBB ADD REGN RH J'SB • -3 POS ~~~~~NI~~gR~5~~N~ A ); 

LOOPBACK IF NOT DONE 
20826 1570 ADD JSB MPYS UNC: 
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NO ADDR LABL RREG SREG FUNC SFNC STaR SPSK RREG SREG FUNC SFNC STaR SPEC SKIP COMMENT 

20829 
20830 
20831 
20832 SHIFT RIGHT 3 DIGITS ---
2(,833 
20834 1. FIRST. SHIFT THE DATA LEFT DIGIT 
20~JS 2. THEN, SHIFT THE DATA RIGHT WORD. 
20RJ6 
20817 
208J8 157E SR3D XR15 ADD LSR ADD PSHR • OF SHIFTS ( WORD ); 
2CR40 157F JSB SLDI MEDJ UBA INC RH DO LEFT SHIFT 1 DIGIT 
20f42 1580 JSB SRD4 UNC 0089 ADDL CTR DO RIGHT SHIFT 1 WORD; MSW REGN POINTER 
20844 1581 MPVS 0005 ADDL RG ADD POPR NZRO MASK FOR SRD5; POPR 
20846 1582 ADD ADD RSB RETURN 
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RECORD C.S 

NO ADDR 

20849 
20850 
20851 
20852 
20853 
20854 
20855 
20856 
208~7 
20858 
20859 
20860 
20861 
20862 
20863 
20864 
20865 
20866 
20867 
20868 
20869 
20871 
20873 
20875 
20877 
20878 
20880 
20882 
20884 
20886 
20888 
20889 
20891 
20892 
20894 
20896 
20898 
20900 
20902 

1583 
1584 
1585 
1586 

1587 
1588 
1589 
ISBA 
158B 

158C 

158D 
158E 
158F 
1590 
1591 

e~~~.;;.~~I~I~~b ~D~ •• ~?~~e~~. &..~~~!~e~!. ••• ALU B •••••••••••••• 10/ 2/86 9: 27 AM 

LABL RREG SREG I"UNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

ADDD 

RE 

DECIMAL ADD, COMPARE, &. SUBTRACT --­

ON ENTRY : 

SR :. 3 
RA :. OPERAND-1 DIGIT COUNT 
RB OPERAND-1 BYTE ADDRESS DB REL 
RC :~ OPERAND-2 DIGIT COUNT 
RD OPERAND-2 BYTE ADDRESS DB REL 

( VALID AFTER PULM ) 

OPERAND-2 ADDR OPERAND-~. OPERAND-I. THE LEFT 
TRUNC,HED RESULT IS STORED AND DECIMAL OVERFLOW OCCURS 
IF ALL SIGNIFICANT DIGITS OF THE RESULT DO NOT FIT IN 
THE OPERAND-2 FIELD. 

JSZ PULM UNC 
,~DD XR 14 
,~DD 

RH ADD XR11 

RA ,~DD 
XR13 ,~DD 
XR12 ,~DD 
XR 11 ,~DD 
XR13 JSBS *.3 

XR12 JSB SLD2 

RG 
SP4A 
RE 
SPOA 

ZERO 

ODD 

XR12 JSB 
CIR ,~DD 
UBB GAD 
CIR ,~DD 

SRD2 EVEN 
LSR EVEN 

HBF2 
SP4A 

JSB SUBM F2 

UBA JSZ TRP XR5 
JSL CKLN XR7 
JSL CKBA XR8 

RG JSL SPLT XR11 

MASK XR9 
LEN XRIO 
FCHA 

JSL 
JSL 

XR11 JSL 
XR3l JSL 
XR30 ADD 

FCHB XR30 
SP3B CCA 

XR13 ADD 

FFFF XR13 AODL 
SP3B XR31 ADD 
0098 ADDL 

BKX3 ADO 
SP3B ADD 

CTR 

CTR 

CTR 
RH 
RG 

HBF2 

ICTR 

NZRO 
UNC 
UNC 
F2 

UNC 
UNC 
UNC 
UNC 

NF2 

PULM FOR RD; TRAP IF CIR ( 9:1 ) NOT ZERO 
LOST DIGIT BUFFER; CHECK VALID OPERAND LEN 
, CHECK OPERAND-I/2 ADDR 

g~~R==~i* ~~A~~D~~ PRIV, OPERAND-2 WD ADDR 
, GET SOURCE/TARGET MASKS ( MSW &. SIGN ) 
OP-2 SIGN MASK; DETERMINE ACC LENGTH 
OP-l SIGN MASK; GET OPERAND-2 DATA 
, GET OPERAND-2 DATA, NEG/POS INDICATOR 
JSB IF OP-l &. OP-2 SIGNS ALIGHN: 
SET CCA 
LEFT 2-DIGIT SHIFT IF OP-1 := OOOF 
MSW REGN POINTEll 
ELSE RIGHT 2-DIGIT SHIFT; MSW REGN POINTER 
SKIP IF ADDD; SET F2 IF EITHER ONE IS NEG 
TOGGLE SIGN; REGN POINTER 
SP4A :" CIR; WD-COUNT - 1, SKIP IF NFl 
DO SUBD IF 'A' & '8' HAVE DIFF SIGNS 
OPERAND-2 SIGN INDICATOR 
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RE.CORD C S ALU A··········· ••••••••••••• ALU B *********** ••• 

NO ADDR LABL RREO SREO FUNC SFNC STOR SPSK RREG SREO FUNC SFNC STOR SPEC SKIP COMMENT 

20904 
20905 
20906 
20907 DECIMAL ADO ---
20908 
20909 00 DECIMAL ADD IF BOTH OPERAND-l AND OPERAND-2 
20910 HAVE THE SAME SIGN. 
20911 
20912 
20913 1592 AD OM REON ADO SPOA FFFO CTRS ADDL CTR ~P-~p~~T~AT:EON POINTER AT OP-l DATA 
20915 1593 0002 ADDL RE REON ADO 
20917 1594 RH UBA SUB RH HBF2 UBB ADD SET F2 IF \olD COUNT ( 2 
20919 1595 SPOA REON DADO REON CTFI USB REON LINK ICTR ~~sEt~~M~~_~D~6I~~~RREON POINTER 20921 1596 UBB ADO REGN OOOE CTRS ADDL CTR 
20923 1597 JSB ·+5 F2 OOOE ADDL RF JSB IF DONE; RF ;. OOOE 
20925 
20926 
20927 1598 REON ADO SPOA FFFO CTRS ADDL CTR REPEAT DECIMAL ADD 
20929 1599 RH RE SUB RH HBF2 REON ADD g~6I~LI~Dg~N~tXT REGN 20931 159A SPOA REON DADO REON FlTC UBB REGN LINK ICTR POINTER 
20933 159B UBa ADD REON RF eTRS JSB • -3 CTR NF2 LOOP BACK IF NOT DONE 
7.0935 
20936 
20937 lS9C ADO NFL FFFF XIt13 ADDL CTR ~K~~I~01~TERDIQIT LOST . JSB 20939 1590 ADO SF3A SP4A JSB CMPD EVEN IF CMPD 
20941 159E REGN ADO XRU XR13 ADD CTR LOST DIOIT 6UFFER; MSW P6tNTER 
20943 
20944 
20945 159F ADDE ADD XRll JSL STOA SP2B UNC ~S~OI~Tg~~~~ALOb~~~~~~;wgR~OUNT ADDR 
20947 15AO J5B AE13 F3A ADD CRF 
20949 15Al ADD JSL 5024 UNC DO SDEC 
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NO ADDR LABL RREG SREGFUNC SFNC STOR SPSK RREG SREG FUNC SfNC STOR SPEC SKIP COMMENT 

20952 
20953 
20954 
20955 DECIMAL SUBTRACT ---
20956 
20957 DO DE'::IMAL SUBTRACT IF OPERAND-l AND OPERAND-2 
20958 HAVE DIFFERENT SIGNS. 
20959 
20960 
20961 15A2 SUBM REGN .~DD SPOA CF2 FFFO CTRS ADDL CTR OP-2 DATA; OP-l POINTER 
20963 15A3 RH CAD RH HBF2 OOOF ADDL SP3B DEC WD COUNT; 
20965 15A4 SPOA REGN I'SUB REGN CH1 UBB CTRS JSB ·+5 CTR F2 DO DECIMAL SUBTRACT 
20967 JSB IF DONE 
2091'38 
20969 
20970 15A5 .~DD ADD 
2097[ 15M REGN .~DD SPOA FFFO CTRS ADDL CTR OP-l DATA; OP-2 POINTER 
20973 15A7 RH CAD RH HBF2 ADD DEC WD COUNT 
20975 15A8 SPOA REGN DSUB REGN FlTC SP3B 
20!l7! 

CTRS JSB • ··2 CTR NF2 DO DECIMAL SUBTRACT; LOOPBACK IF NF2 
20r, 7 ~ 

2007) 15A:J CIR JSB CMPD EVEN BKX3 ADD RH SF5B JSB IF CMPD; we COUNT - l,SF5B 
20"f.l [',AA flDD XR13 JSB ADDE CTR Fl JSB IF NO NEGATE NEEDED 
20f! ~:! l',AB RG CAD CCA UBB BKX3 ADD CTR TOGGLE CCA; LSW REGN POINTER 
209 (,~ J'iAC RH CAD RH ADD DEC we COUNT 
20987 15AD REGN I:>SUB REGN CH! ADD DCTR DO NEGATE 
20989 
20990 
209'11 15AE '::AD RH CAD RH HBF2 -1; DEC we COUNT 
20993 15AF REGN IDSUB REGN FlTC UBA CTRS JSB • ··1 eTR NF2 gg ~~g~Ia~ DO NEXT SET 
20995 15BO .~DD XR 13 JSB ADDE CTR UNC 
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NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

20998 
20999 
21000 
21001 OPERAND-2 IS COMPARE WITH OPERANO-l AND SET 
21002 eeG, eCL, OR CCE IF OP-2 > OP-l, OP-2 < OP-l OR 
21003 OP-2 • OP-l. 
21004 
21005 
21006 
21007 15Bl CMPO ADD SPOA BKX3 INC SP3B FSB ACC WO-LEN - 1, SKIP IF JUST SUB 
21009 15B2 CAD RH BKX3 JSL S024 Fl JSB JUST 'ADD' & OP-l <> OP-2 <> 0 
:?lOll 15B3 JSB *+2 Fl UBB XR13 JSB *+2 CTR NFSB JSB IF OP-l z OP-2 
n013 15B4 RG CAD CCA JSL 5024 UNC TOGGLE CC; DO SOEC 
21015 15B5 CMPE SPOA REGN lOR SPOA SP3B CAD SP3B CTF! CALCULATE IF OP-2/0P-l 0 
21017 15B6 UBA ADD NlRO RH CTRS JSB *-1 CTR Fl SKIP IF NlRO; LOOPBACK 
21019 15B7 ADD eCA JSL S024 UNC SET CCE IF OPERAND-2 :- OPERAND-I; DO SDEC 
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NO ADDR LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

21022 
21023 
21024 
21025 BINAI~Y TO DECIMAL CONVERSION ---
21026 
21027 ON HHRY 
21028 
21029 SR :- 3 
21030 RA SOURCE WORD COUNT 
21031 RB SOURCE WORD ADDRESS DB REL 
21032 RC TARGET DIGIT COUNT 
21033 RD := TARGET BYTE ADDRESS ( DB REL 
21034 ( VALID AFTER PULM ) 
21035 
21036 Tj~RGET ADDR TWO'S COMPLEMENT SOURCE CONVERTED 
21037 TO PACKED DECIMAL DIGITS. o <~ WORD COUNT <~ 6, 
21038 o <= DIGIT COUNT <= 28. THE TARGET FIELD IS FILLED 
21039 WITH LEADING ZEROS IF NECESSARY. IF THE SOURCE FIELD 
21040 OVERFLOWS THE TARGET FILED, THE LEFT TRUNCATED RESULT 
21041 IS STORED AND A DECIMAL OVERFLOW OCCURS. IF EITHER 
21042 COUNT IS ZERO, ONLY TOS ADJUSTMENT IS PERFORMED. 
21043 
21044 
21045 15B8 CVBD JSZ PULM UNC UBA JSZ TRP XR4 NZRO PULM FOR RD; 6~~~TIt05~~ 1 ~05R6ENS6R5E~gUNT 21047 15B9 FFE3 RC ADDL RH FFF9 RA ADDL NCRY CHECK TARGET 
21049 
21050 ISBA BD33 ADD XR3 CFl JSL BOER UNC CF1; BDER IF INVALID SOURCE WORD COUNT 
21052 15BB ADD XRS SF1 RH JSL BOER pas SF 1; BOER IF INVALID TARGET DIGIT COUNT 
21054 15BC ADD XR6 CF1 RA JSL SD24 ZERO CFl; 00 TOS ADJUSTMENT IF RA : = 0 
21056 15BD ADO XR9 SF3A RC JSL SD24 ZERO SF3A; DO TOS ADJUSTMENT IF RC :. 0 
21058 15BE ADO JSL CKBA XR5 UNC CHECK TARGET ADDRESS 
21060 15BF 05F5 ADDL XR15 RG JSL SPLT XRll F2 MASK; CHECK SPLIT STACK IF PRIV MODE 
21062 15CO RA ADD RH BKX6 .JSL MASK BKX3 UNC RH :" RA; GET TARGET OPERAND MASKS 
21064 15C1 RA CAD SP4A CF3A 0089 ADDL CTR WORD COUNT - 1. CF3A; LSW REGN POINTER 
21066 15C2 RB DB ADD SPOA ROO 0089 BKX3 SUBL XR31 READ SOURCE MSW; MSW REGN POINTER 
21068 15C3 UBA SP4A ADD' SPOA ROO UBA DL BNDE CF4B READ SOURCE LSW; CHECK BOUND, MSW ADDR ) = DL 
21070 15C4 OPA ADD SP4A HBF2 RE UBA BNDE SF2 IF NEG, ( MSW ); CHECK IF SM )= LSW ADDR 
21072 15C5 RH CAD RH RH JSB "+3 ZERO ~~g~~M~~~OW~~gN~Og~6~E~~~TI~E~~ ~g~~+ER= 0 21074 15C6 OPA ADD REGN ADD DCTR 
21076 15C7 SPOA CAD SPOA ROO UBA JSB <-2 REGN UNC NEXT READ; LOOPBACK 
21078 
21079 15C8 XR13 ADD RA JSL LEN RG UNC TARGET SIGN MASK;RG:-SOURCE WORD COUNT, 
21081 DETERMINE TARGET LENGTH (2635) 
21082 15C9 RA SP4A lOR CCA RA SUB SP3B ICTR SET CCA; - ( WORD COUNT ), ICTR 
21084 15CA FFFC RA ADDL RH E100 ADDL XR14 WORD COUNT - 4' MASK 
21086 15CB REGN JSB *+2 NZRO ADD ICTR JSB IF NOT ZER6 ~ NEXT REGN POINTER 21088 15CC JSB *-1 UNC SP3B JSBI CVZO SP3B ZERO CHECK NEXT SOUR E DATA; 
21090 CHECK IF DATA ALL ZERO, INC WORD COUNT 21091 15CD RA JSBC BDI ZERO CAD CFSB DO CONVERT 1 BINARY WORD; -1. CF5B 21093 15CE RH JSB BD3 NEG UBA UBB .JSB BD2 SP2B ZERO CONVERT 3 OR 2 BINARY WORDS 
21095 15CF XR5 ADD SP4A XR6 JSL NEGB RG F2 NEGATE THE BINARY WORDS. IF NECESSARY 21097 15DO RH CAD RH JSL BD4 XR31 ZERO ;CONVERT 4 BINARY WORDS 
21099 15Dl UBA CSR HBF2 UBA JSL 8D5 ZERO ;CONVERT 5 BINARY WORDS 
21101 15D2 XR3 ADD JSL BD6 F2 ;CONVERT 6 BINARY WORDS 
21103 15D3 XR5 ADD SF3A UBA JSL BD7 SP2B UNC ;CONVERT 7 BINARY WORDS 
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21106 
21107 
21108 
21109 
21110 
21111 
21112 
21113 
21114 
21115 
21116 
21117 
21118 
21119 
21120 
21121 
21122 
21124 
21126 
21128 
21130 
21131 
21132 
21134 
21135 
21137 
21138 
21139 
21140 
21141 
21142 
21143 
21145 
21147 
21149 
21150 
21151 
21152 
21153 
21154 
21156 
21157 
21159 
21161 
21163 
21165 
21166 
21167 
21168 
21169 
21170 

1504 
1505 
1506 
1507 

1508 
1509 
150A 
150B 

15DC 
1500 
15DE 

15DF 

15EO 
15E 1 
15E2 
15E3 

15E4 

CVBD -- CONVERT 1 BINARY WORD 10/ 2/86 9: 27 AM 
.*111*111 •••• ** ALU A ***It***,,*** _**_111:** •• **** ALU B ***** ••• *-**** 

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

BDI 

BDEN 

BD3S 008A 

CVZO 

UBA 
RG 

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 WORO CAN BE CONVERTED TO A MAXIMUM 
OF 5 DECIMAL DIGITS. 

XR9 ADSB 
XR13 CSR 
UBA ADD 
UBA JSB *+3 

SPOA CF3A 
HBF2 
F2 
UNC 

UBA ADD LSL XR8 
ueB AOD XR9 
UBA CSR XR9 
UBB AOD XR8 

OOOE ADDL CTR 
BKX6 JSL BTCO BKX3 
USB AOD 
UBS REPN 

UBB LINK 
XR31 JSB -+3 CTR 
UBB LINK 

0089 BKX3 SUBL CTR 

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

ADD XR 14 CF3A XR 11 JSL STOA SP2S 
JSB BD33 F3A ADD 
ADD JSL SD24 

SHIFT CONVERTED DATA INTO PROPER FORMAT 

ADDL RH RC JSL SLDl SPIB 

XR9 ADD 0089 SKX3 SUBL CTR 
USA ADD RLZ USA JSB BDEN XR8 
USA ADD LSL RG JSL SRDI 
RG ADD LSL XRI0 RH BKX3 JSBS BDEN CTR 

CVBD ( CONVERT ZEROS TO DECIMAL ) 

JSB BDEN CCA 008A BKX3 SUBL CTR 

UNC 

03 

DCTR CTRO 
UNC 

DCTR CTRO 

CRF 
NCRY 

UNC 

F2 

F2 
UNC 
UNC 

~~~An ~~~~ gG~2:~E660~E:~~~;cggN60~e~R¥TOD 
SKIP IF F2 SET; DECIMAL 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 BDJ3 IF DECIMAL OVERFLOW; CRF 
DO STACK ADJUSTMENT, THEN NEXT 

REON POINTER; SHIFT LEFT 1 DIGIT IF 
SIGN IS IN RIGHT BYTE 
MSW REGN POINTER 
DO STORE IF SIGN IN RIGHT BYTE 
SHIFT RIGHT IF SIGN IN LEFT BYTE 
DO STORE; 

DO STORE SET CCE; REGN POINTER 
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RECORD C S. 

NO ADDR 

21173 
21174 
21175 
21176 
21177 
21178 
21179 
21180 
21181 
21182 
21183 
21184 
21185 
21186 
21187 
21188 
21189 
21190 
21191 
21192 
21193 
21194 
21195 
21197 
21199 
21201 
21203 
21205 
21207 
21209 

15E5 
15E6 
15E7 
15E8 
15E9 
15EA 
15EB 
15EC 

CVBD -- CONVERT 2 BINARY WORDS 
~~.~~~~.*.* ALU A ******.**.. ******* •• *.** ALU B ************** 

10/ 2/86 9:27 AM 

LABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC S~IP COMMENT 

E:D2 

CVBD ( CONVERT 2 BINARY WORDS I --­

ON ENTRY 

BINARY WORDS ARE STORED IN TWO SETS, XRA8 - XRA9, 
AND XRB7 - XRB8. 

ON EXIT 

DECIMAL DATA ARE STORED INTO XRA7 - XRA9. 

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. 

XR8 ADSB SPOA XR8 LINK SP3B 
XR13 CSR HBF2 .JSL DI00 
UBA ADD SPOA ODIE ADDL CTR 
SP4A ADD RG SP2B JSL BTOD SP3B 
UBB ADD XR9 UBA ADD XR7 
UBB ADD XR8 OOOE ADDL CTR 
RG ADD SPOA JSl IHOD SP3B 
UBB ADD XR7 JSB BD3S 

NEGATE IF F2 SET; 
UNC SF2 IF SIGN IN RIGHT BYTE; DIVIDE BY 100M 

U~IC ~6~e~~TW~~~SBINA~yS~g~DSs~6BD~6I~~rEAT COUNT 
DECIMAL DATA :- ( XRAB, XRA9 ) 
; REPEAT COUNT 

UNC DO CONVERSION FOR THE UPPERMOST 2 DIGITS 
UNC STORE DATA 
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RECORD C S. 

NO ADDR 

21212 
21213 
21214 
21215 
21216 
21217 
21218 
21219 
21220 
21221 
21222 
21223 
21224 
21225 
21226 
21227 
21228 
21229 
21230 
21231 
21232 
21233 
21234 
21235 
21236 
21238 
21240 
21242 
21244 
21246 
21248 
21249 
21251 
21252 
21254 
21256 
21258 
21260 

15ED 
15EE 
15EF 
15FO 
15F1 
15F2 

15F3 
15F4 
15F5 
15F6 
15F7 
15F8 
15F9 

CVBO -- CONVERT 3 BINARY WORDS 10/ 2/86 9: 27 AM 
••••• ***-** ALU A *~iIt.******* **_*111**_***111111 AlU B ._._ ••••• - •••• 

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

BD3 

CVBD ( CONVERT 3 BINARY WORDS I --­

ON ENTRY 

BINARY WORDS ARE STORED IN TWO SETS, XRA7 - XRA9, 
& XRB6 - XRB8. 

ON EXIT 

DECIMAL DATA ARE STORED INTO XRA6 - XRA9,& 
XRB5 - XRBB. 

1. THREE BINARY WORDS CAN BE CONVERTED TO A MAXIMUM 
OF 15 DECIMAL DIGITS. 

2. FIRST, DIVIDE THE BINARY WORDS BY 100M TO GET THE 
UPPER 2 DECIMAL WORDS ( IN BINARY ) 

3. CONVERT THE REMAINDER TO DECIMAL DIGITS ( LOWER WORDS 
4. THEN, CONVERT THE QUOTIENT TO BE THE UPPER DECIMAL 

DIGITS. 

XR7 ADD RG JSL NEGB 
XRB ADD SPOA XR8 ADD SP3B 

ADD XR5 RG JSL 0100 SP2B 
UBA ADD SPOA 00lE ADDL CTR 
SP4A ADD RG SP3B ADD SP2B 
XR13 CSR HBF2 SP2B JSL BTOD SP3B 

UBa ADD XR9 UBA ADD XR7 
UBB ADD XR8 OOIE ADDL eTR 
SP2B ADD SPOA RG JSL BTOD SP3B 
UBB ADD XR7 UBA ADD XR5 
UBB ADD XR6 UBA JSB BD3S XR6 

ADD ADD 
ADD ADD 

F2 BINARY WORD; DO NEGATE IF F2 IS SET 
SETUP FOR DIVIDE BY 100M 

NCRY DIVIDE BY 100M 
SETUP FOR CONVERSION 
QUOTIENT . ( RG, SP2B ) 

UNC SF2 IF SIGN := OOOF; 
CONVERT THE REMAINDER ( SPOA, SP3B I 
LOWER DECIMAL WORDS 

UNC CONVERT THE QUOTIENT TO UPPER DECIMAL WORDS 
DECIMAL DATA 

UNC DECIMAl. DATA; DO STORE DATA INTO MEMORY 
NOP to keep system happy 
NOP to keep system happy 
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RECORD C.S. 

NO ADDR 

21265 
21266 
21267 
21268 
21269 
21270 
21271 
21272 
21273 
21274 
21275 
21276 
21277 
21278 
21279 
21280 
21281 
21282 
21283 
21284 
21285 
21286 
21287 
21288 
21289 
21290 
21291 
21292 
21293 
21294 
21296 
21298 
21300 
21302 
21304 
21305 
21307 
21309 
21311 
21312 
21314 
21316 
21318 
21320 
21322 
21323 
21324 
21325 
21327 
21329 
21330 
21331 
21332 
21334 
21336 
21338 

1600 
1601 
1602 
1603 
1604 

1605 
1606 
1607 

1608 
1609 
160A 
160B 
160C 

160D 
160E 

160F 
l610 
1611 
1612 

CVDB -- DECIMAL TO BINARY CONVERSION 
*.~.~*.**~* ALU A * ••• *****~. ..**.**n ••• ~* ALU B ************** 

10/ 2/86 9:27 AM 

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

;1600 

CVDB 

CKAI 

RB 

RA 

DECII~AL TO BINARY CONVERSION 

ON ENTRY 

RA :z SOURCE DIGIT COUNT 
RB :- SOURCE BYTE ADDRESS ( DB REL J 
RC : = TARGET WORD ADDRESS ( DB REL J 

TARGET ADDR := SOURCE DATA CONVERTED TO TWO'S 
COMPLEMENT BINARY 0 c= DIGIT COUNT c= 28; 
TI~E LENGTH OF THE RESULT DEPENDS ON THE NUMBER 
OF SOURCE DIGITS AS FOLLOWS 

SOURCE DIGIT COUNT 

1 THROUGH 4 
5 THROUGH 9 

10 THROUGH 18 
19 THROUGH 28 
29 THROUGH 32 

TARGET WROCIS 

1 
2 
4 
6 
8 

IF THE DIGIT COUNT IS ZERO, ONLY SDEC PORTION OF THE 
II~STRUCTION IS PERFORMED. THE 2 SOURCE: PARAME TERS 
ARE DELETED IF SDEC O' ELSE DELETED ALL 3 ON TOS. 

ADD 
SM ADD 

ADD 
RH ADD 
SPIB ADD 

LSR 

XR8 
RE 

XR 11 
CTF1 

UBA 
OFFF 

RA 

JSI 
ADDL 
JSL 
JSL 
JSB 

TRP XR3 
BKX5 

GKB XR5 
MSKB XR6 
DBIR 

RC DB 
FFF6 
RREG RA 

ADD RG 
ANDL XR7 
ADD HBF2 

0004 RA 
RG 

JSL DBER XR7 
SUBL 
JSB CKA! SPIB 

0012 
RREG RA 
0002 UBB 

ANDL XR3 

RE 

RC 

JSBS CKAI 
ADDL 
ADD XR6 
ADD XR2 

BOUNDS CHECKING 

STA ADD 
SPIB BNDE 

ADO 
XR 11 ADD 
DB ADD 
XR12 CSR 

RE 

SPOA 

pas 

WRD 
HBF2 

RG 
0002 UBB 
001C RA 

UBA 

JSBI CKAI SPIB 
ADDL SPIB 
SUBL 

0002 UBB 
JSB CKAI SPIB 
ADDL SPIB 

002F ADDL 
RG DL BNDE 

RE JSL 
BKX4 JSL 
UBA ADD 

JSB 

XR 16 

SPL T 
FCHB BKX3 

XR14 

NIRO 

UNC 
UNC 
ZERO 

F1 
NEG 
UNC 

F2 

NEG 
UNC 

NEG 
UNC 
NF2 
U~IC 

, TRAP IF CIR ( 9:2 J NOT ZERO 
UBA :. SM; MASK 
SaUCE WORD ADDR; CK SOURCE ADDR 
SOURCE WD-ADDR; GET SOURCE MASKS 
SET F1 IF SOURCE DIGIT COUNT) 28; 
JSB IF SOURCE DIGIT COUNT := 0 
TARGET ADDR; JSB IF SOURCE COUNT) 28 
-10; SKIP IF RA c 5 
SET F2 IF 5 c= RA c= 9; 
JSB FOR RA c 5, TARGET ADDR 
18; JSB IF RA < 10, TARGET LSW ADDR 
~~~Gg ~~W \5g~; T~~~~T I~S~AA~D~8 
;JSB IF RA c 29 
TARGET LSW ADDR 

STATUS; LOOPCOUNT 
BOUNDS CHECKING; SM )= LSW ADDR, 
DL < = MSW ADDR 

CK SPLIT STACK IF PRIV MODE 
SOURCE WD ADDR; FETCH SOURCE DATA, WD COUNT 
MSW ADDR WRITE; STATUS, SKIP IF RA > 9 
SF2 IF SOURCE SIGN := OOOF; JSB IF RA c= 9 
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RECORD C.S. 

NO ADDR 

21340 
21342 
21344 
21345 
21347 
21348 
21349 
21351 
21353 
21355 
21357 
21358 
21360 
21361 
21362 

1613 
1614 

1615 

1616 
1617 
1618 
1619 

161A 

161B 

CVDB -- DECIMAL TO BINARY CONVERSION 10/ 2/88 9:27 AM 
.*.*.**.*** ALU A *111.*******. 1It.*.*.* •• **** ALU B ************** 

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

FFE3 RA ADDl 
STA ADD lSR 

FFED RA ADDL 

XR9 ADD 
ADD 

2710 ADDL 
UBB SUB 

RH JSB DB4 

JSB DBS 

RE 
XR14 

RH 

SPOA 
RG 

CF3A 

CTF 1 

NEG 

UNC 

UBA 
RA 

0004 RA 
UBA XR7 
0009 RA 

0003 DB 

RE 

ADD 
JSl SRDI SPIB 

JSl SLOI XR 19 

SUBl 
JSB OBI RG 
SUBL 
JSB DB2 XR19 

ADDL XR31 

JSB DB6 

LBFS 
FSB 

NFSB 

NEG 
UNC 
NEG 
UNC 

NEG 

~~~F+·R~~Hi ~'~T~~~B IF SOURCE SIGN :" OOOF 
SHIFT RIGHT 1 DIGIT IF FS 
UBA :- RA - 19; SHIFT LEFT 1 DIGIT IF NFSB 

SOURCE DATA; SKIP IF RA ) 4 
SPOA ;" 0; JSB FOR 1 TARGET WD CONVERSION 
10K; SKIP IF RA ) 9 
SFI IF RA (- 9; XR19 ;- 0, 
Jse FOIll 2 TARGET we CONVERSION 
JSB FOIll 4 WD CONVERSION; UBB :" DB + 3 

FOR 8 OR 6 WD CONVERSION 
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RECORD C.S. 

NO ADDR 

21365 
21366 
21367 
21368 
21369 
21370 
21371 
21372 
21373 
21374 
21375 
21376 
21377 
21378 
21379 
21380 
21381 
21382 
21384 
21386 
21388 
21390 
21392 
21394 
21396 
21398 
21399 

161C 
1610 
161E 
161F 
1620 
1621 
1622 
1623 

1624 

CVDB - - CONVERT 1 - 4 DIGITS 10/ 2/86 9:27 AM 
*~**~.*.*~* ALU A ***.*.***** **********R** AlU B ************** 

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

OBI 

RC 

UBA 

CVDB ( CONVERT 

ON ENTRY 

- 4 DIGITS ) 

ON E:<IT 

RG CSR 
UBA CSR 
UBA CSR 
UBA CSR 
UBB ADD 
DB ADD 
SP4A ADD 
UBB ADD 

JSB 

RG .• SOURCE DATA TO BE CONVERTED 
F2 1. IF SOURCE SIGN MASK IS OOOF 

DATA WILL BE STORED INTO THE TARGET WD 
ADDRESS. NEGATED IF NECESSARY. 

RG CSL 
UBB CSL 
UBB CSL 

SP4A F2 UBB CSL 
SP4A RC DB ADD 

WRD ADD 
CF2 JSB (HOB XR19 
DATA XR14 ADD SWAB 

SD23 UNC UBA SUB 

WRD 

DATA 

UNC 
EVEN 

CIRCULAR 
SHIFT 

TO RIGHT 
JUSTIFY 

SP4A : It PROPER FOMRAT; TARGET WD 
TARGET WD ADDR 
DO CONVERSION 
CORRECT DECIMAL DATA; 
SKIP IF NOT CCl 
DO SDEC; STORE DATA 

ADDR 



PAGE 438 CVOB -- CONVERT 5 - 9 DIGITS 10/ 2/86 9:27 AM 
RECORD CS 111********** ALU A *******.*** * * * * * * * * * *. *. ALU B ******.******* 

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

21402 
21403 
21404 
21405 CVOB ( CONVERT 
21406 

5 - 9 DIGITS ) ---
21407 ON ENTRY 
21408 
21409 TWO SETS OF DECIMAL DATA ARE STORED IN XRA7 - XRA9 
21410 & XRB6 - XRB8 t AS 1ST, 2ND, & 3RD DECIMAL WORDS RESP. 
21411 1. CONVERT TH UPPERMOST WORD, IF ANY, TO BINARY. 
21412 2. MPY THE BINARY BY 10K, AND ADD WITH THE BINARY 
21413 WORD CONVERTED FROM THE 2ND DECIMAL WORD 
21414 3. AGAIN, MPY THE RESULT BY 10K, AND ADD WITH THE 
21415 BINARY WORD CONVERTED FROM THE 3RD DECIMAL WORD. 
21416 
21417 
21418 1625 DBl STA ADD LSR XR14 XR6 JSB *+6 SP1B F2 SHIFT RIGHT STATUS; JSB IF SIGN OOOF 
21420 . 
214:'1 . LEFT SHIFT DECIMAL DATA IF SOURCE SIGN MASK :: OFOO 
21422 
21423 1626 UBB ADD XR7 REPN CF4B 03 RIGHT JUSTIFY THE DATA 
21425 1627 UBA ADD LSL XR8 UBB LINK SP2B DCTR CTRO 
21426 1628 SPIB ADD XR8 REPN 03 
21427 1629 UBA CSL UBB CSL DCTR CTRO 
21428 162A OOOF UBA ANDL SP4A UBB SP2B JSB *+6 UNC 
21429 
21430 RIGHT SHIFT DECIMAL DATA IF SOURCE SIGN MASK :- OOOF 
21431 
21432 162B XR8 ADO XR8 REPN CF4B 03 RIGHT JUSTIFY THE DATA 
21434 162C UBA ADO LSR UBB LINK SP2B OCTR CTRO 
21435 162D XR7 ADO XR7 REPN 03 
21436 162E UBA ADO LSR SP4A UBB LINK OCTR CTRO 
21437 162F UBB ADO XR8 SP2B ADD 
21438 
21439 CONVERT THE UPPERMOST WORD IF ANY 
21440 
21441 1630 UBB ADO XR9 JSB *+5 SP2B Nfl LSW; JSB IF NFl ( RA <= 8 ) 
21443 1631 SP4A JSB *+4 ZERO FFFF SP4A AODL CTR JSB IF UPPERMOST WORD : = 0; DEC COUNTER 
21445 1632 ADO REPC SP3B DCTR CTRO REPEAT ADD 
21447 1633 UBA ADD RG UBB LINK DCTR CTRO 
21448 1634 UBB ADD SPOA UBA ADO SP2B BINARY DATA ( LOWER, UPPER ) 
21450 
21451 
21452 1635 DB2B XR8 ADD SP4A JSB OTOB UNC CONVERT 2ND WORD; 
21454 1636 SPOA ADD UBA UBB ADD 
21455 1637 SP2B ADD RE UBA UBB LINK 
21456 1638 2710 ADOL SP4A UBB JSB XIW2 RG UNC MPAD DATA BY 10K 
21458 1639 XR9 ADO SP4A JSB DTOB UNC CONVERT 3RD WORD; 
21460 163A SPOA ADD SP4A UBA UBB ADD RG 
21461 163B XR14 ADD SWAB HBF2 JSB DB4B F4B SF2 IF CCL; RTN IF FOR 4 WD CONVERSION 
21463 163C ADD RC DB INC WRO ; MSW ADDR 
21465 1630 SP2B ADD RG SP4A LINK 
21466 163E UBA ADSB UBB LINK SPIB DATA 
21467 163F UBA ADD DATA JSB SD23 UNC DO SDEG 



PAGE 439 CVDB -- CONVERT 10 - 18 DIGITS 10/ 2/86 9:27 AM 
RECORD e. S. *~**~****** ALU A ***w******* *.******.**** AlU B 1II#1:*'nll'lII***1II III ** III 

NO ADDR U,BL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKIP COMMENT 

21470 
21471 
21472 
21473 
21474 

CVDB ( CONVERT 10 - 18 DIGITS ) ---
21475 ON ENTRY 
21476 
21477 DATA ARE STORED IN XRA4 - XRA8 IF SIGN : 2 OFOO, OR 
21478 IN XRA5 - XRA9 IF SIGN :. OOOF. 
21479 
21480 REFER DB2 FOR CONVERSION ALGORITHM. 
21481 
21482 
21483 1640 DB4 XR5 ADD SP4A BKX3 JSBI -+4 RG F5E1 
21484 1641 XR4 ADO SP4A 0088 ADDL eTR 
21485 1642 CAD RG CAD RG ICTR ZEFIO 
21486 1643 REGN ADD REGN UBA CTRS JSB - -1 eTR UNG MOVE DATA TO XRA5- XRA9 
21488 
21489 CONVERT THE UPPERMOST 
21490 

WORD TO BINARY, & X 10K 

21491 1644 SP4A JSB DTOB UNC ADD SP2B 
21492 1645 ADD SPOA UBA UBB JSB XIWD RG NZIIO 
21493 
21494 CONVERT NEXT 
21495 

WORD TO BINARY, ADD, & X 10--12 

21496 1646 XR6 ADO SP4A XR16 JSB DTOB CTR UNC 
21497 1647 SPOA ADD UBA UBB ADO 
21498 1648 SP2B ADD RE UBA UBB LINK SPIB 
21499 1649 UBA UBB JSB *+3 ZERO UBB JSB -+3 SP3B ZEno 
21500 
21501 164A 00E8 ADDL SPOA D4A5 ADDL SP3B 
21502 164B 1000 ADDL SP4A SPIB JSB ODD RG UNG 
21503 
21504 164C UBB ADD XRl SP4.A ADD XR4 
21505 1640 SPOA ADD SP3B ADD SPIB 
21507 
21508 CONVERT NEXT WORD TO 
21509 

BINARY, ADD, & X 10--8 

21510 164E XR7 ADD SP4A UBA JSB DTOB BKX7 UNG 
21511 164F 05F5 ADDL RE UBA UBB JSB X2WD UNG 
21512 
21513 1650 SPOA ADD RC XR31 ADD WRD 
21514 1651 ADD UBA XR4 LINK XR4 
21515 1652 RG ADD UBA SP2B LINK 
21516 1653 UBA ADD UBB SPl.B LINK XR3 
21517 1654 XRl ADD XRl UBA BKX7 LINK XR2 SF4B 
21518 1655 ADD SPOA 
21520 

JSB DB2B SP2B UNG JSB TO CONVERT THE LAST 2 DECIMAL WORDS 
21521 ADD IILL BINARY RESULT, & STORE INTO ~1EMORY 
21522 
21523 ~656 DB4B SP2B ADD RG SP4A LINK 
2J5;>4 1657 UBA ADD UBB XR4 LINK RG DATA 215;)<, HiS 8 ADD UBA XR3 LINK SP2B 
215:'f, J 659 XR1 ADD SP4A DATA UBA XR2 LINK SPIB 
21527 l65A UBB ADD DATA RC XR:I1 ADD WRD 
21~28 1658 SP2B ADD DATA ;rSB SD23 NF:2 DO SDEC 



PAGE 440 CVDB -- CONVERT 10 - 18 DIGITS 10/ 2/86 11:27 AM 
RECORD C.S ••••••••••• ALU A··········· ••••••••••••• ALU B *********11111*** 

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

21530 
21531 
21532 
21533 
21534 NEGATE RESULT IF NEEDED, & STORE INTO MEMORY 
21535 
21536 
21537 165C SP2B SUB RG CTFl RG LINK DATA 
Z15J8 1650 RC DB ADD WRD RC DB INC WRD 
21539 16SE SP4A CAD SP4A FlTC SP1B LINK DATA 
21S40 165F UBA JSB SD23 DATA RG ADD DATA 



PAGE 441 CVDB -- CO'NVERSION ROUTINES 10/ 2/86 9:27 AM 
RECORD C. S. .****111111***111 ALU A **11111111.111***. • •••••••••••• ALU B *111"'*********':* 

NO ADDR LML RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKJ:P COMMENT 

21542 
21543 
21544 
21545 
21546 

CVDB ( CONVERT 1 DECIMAL WORD TO BINARY I ---

21547 DECIMAL WORD • A'lOOO + B"100 ~. C"10 + D 
21548 
21549 BINARY WORD • A·lOOOn·*12 + B*100/2**S + 
21550 C*10/2*·4 + D. 
21551 
21552 
21553 1660 DoreB UBA ADD NZRO FOOO UBA ANDL SKIP IF DECIMAL IS NZROi USB :. LEFTMOST DIG 
21555 1661 UBB ADD LSR RSB UBA XR19 lOR XR19 ~13~TA~~IbIGI~TN IF DEC MAL IS ZERO; 21557 
21558 1662 UBA ADD LSR UBA ADD LSL ~~2HT.S~I~rioU~'1~~ eggO

:. OBOO 21560 1663 UBA UeB ADD LSR OFOO SP4A ANDL 
21562 1684 UBA UBB ADD LSR UBA UBB ADD 
21563 1665 USA ADD LSR USB ADD 
21564 1666 USA USB ADO LSR OOFO SP4A ANDL UBA :- (( A*IO 1/16 + B 1*10/16;UBB :. OOCO 
21566 1667 UBA UBS ADD LSR UBA UBB ADD 
21567 1668 UBA ADD LSR UBa ADD 
21568 1669 UBA UBB ADD LSR RSB OOOF SP4A ANDL UBA : - III A"10 1/16 + B 1*10/16 + C 1*10/16 
21570 
21571 MUL Tl: PL Y 
21572 

RE, RG BY I SPOA, SP3B, SP4A 

21573 166A 01)0 ADD REPC REPEAT LOOP 
21575 166B RE UBA MPAD RG UBB LINK DCTR cno DO MPY 
21577 166C SREG ADO RG SREG ADO SP2B Rsa PRODUCT ( RG, SP2B, SPOA, SP3B I 
21579 
215S0 
21581 
21582 

MULUPLY ( OSFS, EI00 BY I 0, 0, SP4A I 

21583 1660 X2WD UBB ADD SP4A EI00 ADDL RG DECIMAL WORD; RG :- EI00 
21585 l6SE ADO SPOA REPN SP3B OF REPEAT LOOP 
21587 166F RE UBA MPAD RG UBS LINK DCTR CTRO DO MPY 
21589 1670 UBA ADD RG USB ADD SP2B RSB PRODUC,. ( RG, SP2B, SPOA, SP3B I 
21591 
21592 
21593 
21594 

MUL HPLY ( 0, RG I BY 0, 0, 2710 

21595 1671 X1WD 2710 ADDL SP4A ADD RE SP4A :~ ~~l~tpnT:Logp 21597 1672 XIW2 ADD SPOA REPN SP3B OF SPOA :11 
21599 1673 RE UBA MPAD RG UBB LINK DCTR CTRO DO MPY 
21601 1674 UBA ADD RG UBB ADO SP2B RSB PRODUCT ( RG, SP2B, SPOA, SP3B I 



PAGE 442 CVDB -- CONVERT 19 - 28 DIGITS 10/ 2/86 9:27 AM 
RECORD CS. *.***.***** AlU A ***11:******* ••••••••••••• AlU B ***111*********11[ 

NO ADDR lABl RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SK I P COMMENT 

21604 
21605 
21606 
21607 CVDB ( CONVERT 19 - 28 DIGITS I ---
21608 
21609 DATA ARE STORED IN XRA3 - XRA9 IF SIGN ~ OOOF, OR 
21610 IN XRA2 - XRA8 IF SIGN .. OOOF. 
21611 
21612 REFER DB2 FOR CONVERISON ALGORITHM. 
21613 
21614 
21615 1675 DB6 XR3 ADD SP4A BKX3 JSBI ·+4 RG F5B 
21616 1676 XR2 ADD SP4A 0088 ADDL CTR 
21617 1677 CAD RG CAD RG ICTR ZERO 
21618 1678 REGN ADD REGN UBA CTRS JSB *-1 CTR UNC 
21619 
21620 CONVERT THE UPPERMOST WORD TO BINARY, & 10K 
21621 
21622 1679 SP4A ADD JSl DTOB SP2B UNC 
21623 16lA UBA UBB ADD RG SP4A JSl XIWD NZRO 
21624 
21625 CONVERT NEXT WORD TO BINARY, ADD, & X 10··S 
21626 
21627 167B XR4 ADD SP4A JSl DTOB UNC 
21628 167C SPOA ADD SF 1 UBA UBB ADD 
21629 1670 SP2B ADD RE UBA UBB LINK SPIB 
21630 
21631 167E UBA UBB lOR ZERO OSFS ADDl SP3B 
21632 167F ADD SPOA CFl 001F ADDl CTR 
21633 1680 EI00 ADDl SP4A SPIB JSl DOD RG NF 1 
21634 
21635 1681 SREG ADD XRO XR14 ADD SWAB LBFS 
21636 1682 SP2B ADD XRl ADD XR3 Fl 
21637 1683 SPOA ADD SP3B ADD XR3 
21638 
21639 CONVERT NEXT WORD TO BINARY, ADD, & X 10K 
21640 
21641 1684 XR5 ADD SP4A UBA JSL DTOB BKX7 UNC 
2164~ 1685 USA UBB ADD RG JSl XlWO UNC 
21643 
21644 CONVERT NEXT WORD TO BINARY, ADD, & X 10"12 
21645 
21646 1686 XR6 ADD SP4A JSL DTOB UNC 
21647 1687 SPOA ADD UBA UBB ADD 
21648 1688 SP2B ADD USA UBB LINK 
21649 1689 USA ADD USB XR3 LINK RG 
21650 168A XRl ADD XRl CTFI UBA SKX7 LINK RE 
21651 
21652 lr.8B 1000 ADDL SP4A D4A5 ADDL SP3S 
216<;3 168C 00E8 ADDL SPOA XR 16 JSL DDD CTR UNC 
216 c,4 
2 16~j5 168D UBB ADD XR3 SP4A ADD XR6 
21656 168E SPOA ADD Fl SP3B ADD XR5 
216<,7 168F XRO ADD RE UNC USA ADD XR4 
2165 R In90 XRO INC Rf: RG ADD SKX6 
21659 1691 XR 1 ADD RG D4A5 ADDL SP38 



PAGE 443 CVDB -- CONVERT 19 - 28 DIGITS 10/ 2/86 9:27 AM 
RECORD C. S. IIIIII ........ lIt;trIllIil#C*I. ALU A ****IIIJ11J11I11'1tJII* .1II.III*III**h*.~* ALU B **111**"'***111***. 

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

21660 1692 00E8 I~DDL SPOA RC XR31 ADD WRD 
21661 
21662 1693 1000 I~DDL SP4A XR 16 JSL DDD CTR UNC 
21663 
21664 1694 SP4A I~DD BKX6 ADD RF 
21665 1695 XR3 I~DD NCfY UBA XR4 LINK XR4 
21666 1696 RF INC RF UBA ADD 
21667 1697 SPOA /\DD RF UBB ADD 
21668 1698 RF I\DD SP3B UBB LINK XR3 
21669 1699 SP2B I~DD RF UBA RF LINK BKX3 
21670 
21671 CONVEIIT NEXT WORD TO BINARY, & X 10K 
21672 
21673 169A XR7 /~DD SP4A JSL DIOB UNC 
21674 169B UBA UBB I~DD RG JSL X1WD UNC 
21675 
21676 CONVEIIT NEXT WORD TO BINARY, ADD, & X 10K 
21677 
21678 169C XR8 /~DD SP4A JSL DTOB UNC 
21679 169D SPOA /\DD UBA UBB ADD 
21680 169E SP2B I\DD RE UBA UBB LINK 
21681 169F 2710 /\DDL SP4A UBB JSL XIW2 RG UNC 
216&2 
21683 CONVEln LAST WORD TO BINARY, & ADD 
21 f, 84 
21>,85 16AO XR9 /\DD SP4A XR3 JSL DTOB SPIB UNC 
216R6 
21687 ADD AI.L THE BINARY RESULT, & STORE INTO MEMORY 
21688 
21689 16Al SPOA /\DO USA UBB ADD 
21690 16A2 SP2B /\DD RE NCRY U6A UBB LINK 
21691 16A3 RG INC RG UBB ADD 
21692 16M RE /\DD NCRY UBB XR6 LINK RE 
21693 16A5 RG INC RG UBA ADD 
21694 16A6 /~DD UBB ADD 
21695 16A7 RG I~DD UBB XR5 LINK RH 
21696 l6A8 SPIB I~DD XRO ClFl UBA XR4 LINK SP2B DATA 
21697 16A9 INC UBA ADD SP 16 NFL 
21698 16M RF I~DD RE DATA UBA BKX3 LINK BKX3 
21699 16AB RE I~DD SP4A RH ADD DATA 
21700 16AC I~DD BKX3 ADD 
21702 16AD UBB I~DD DATA SP4A ADD DATA 
21703 16AE SPIB I~DD DATA JSB SD23 NF5B DO SDEC IF NF5B 
2no') 
21706 DO NEGATE IF NECESSARY, THEN STORE INTO MEMORY 
21707 
21708 16AF JSB DBNE UNC RC DB ADD WRD 
21709 16BO SP2B ,~DD DATA RE ADD DATA 
217 10 1661 RH ,1',00 DATA BKX3 ADD DATA 
21711 1662 SP4A JSB SD23 DATA SP 1B ADD DATA 



PAGE 444 CVDB -- CONVERT 29 - 32 DIGITS 10/ 2/86 9:27 AM. 
RECORD C.S. • -.- ••••••• AlU A **111***** ..... 111.* ••• _ ••••• - AlU B **IIIIt •••••••••• 

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

21713 
21714 
21715 
21716 CVDB ( CONVERT 29 - 32 DIGITS J ---
21717 
21718 ON ENTRY : 
21719 
21720 DECIMAL DATA ARE STORED IN XRA2 - XRA9. & 
21721 REFER DB2 FOR THE ALGORITHM 
21722 ... ". THIS IS NOT SUPPORTED ON S64 .... 
21723 
21724 16B3 DBS DIAG ADD 
21725 16B4 SRDX ADD XR13 ADD CTR 
21726 16B5 ADD XR29 ADD SP1B RSB 
21727 16B6 ADD ADD 
21728 
21729 NEGATE THE DATA. & STORE OUT TO MEMORY 
21730 
21731 16B7 DBNE RH SUB RH CTFI SP4A LINK SPIB 
21732 16B8 SPIB CAD FlTC SP2B LINK SP2B 
21733 16B9 SP1B ADD SP4A UBA ADD SP1B 
21734 16BA RE CAD RE FlTC BKX3 LINK BKX3 
2 i 735 16BB RG CAD RG FlTC XRll LINK XRll 
21736 16BC 0007 DB ADDL ADD RSB 



PAGE 445 STACK ADJUSTMENT FOR CVDB 10/ 2/86 9: 27 AM 
RECORD CS --~.* .. **** ALU A ••• ******** ************* AlU B 111*\11:*111*111"**111111*111111 

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

21738 
21719 
21740 
21741 SD23 --- WILL POP THE STACK TWO OR THREE TIMES 
21742 
21743 IF CIR ( 11: 1 ) : c a DECREMENT BY 2, OR 
21744 :c 1 DECREMENT BY 3. 
21745 
21746 
21747 16BD SD23 ,1\00 XR19 ADD NZRO SET CCE IF XRB19 • NZRO 
21749 XRB19 : H ACC DIGITS 
21750 16BE ,1\00 ADD CCA 
21751 16BF DBZR 0010 CIR ,ANDL ADD EPP2 ~~~~KIP~I~ 11: 1 ); POP2 
21753 16CO UBA ,ADO ZERO ADO CRF ( 11 : 1 ) :c 0; CRF 
21755 16C1 ,ADD EPOP JSZ NEXT UNC POP ONE; 00 NEXT 



PAGE 446 
RECORD C.S. 

NO ADDR 

21758 
21759 
21760 
21761 
21762 
21763 
21764 
21765 
21766 
21767 
21768 
21769 
21770 
21771 
21772 
21773 
21774 
21775 
21776 
21777 
2177 8 
21780 
217 82 
21784 
21786 
21788 
21790 
21792 
21794 
21796 
21798 

16C2 
16C3 
16C4 
16CS 
16C6 
16C7 
16C8 
16C9 
16CA 
16CB 
16CC 

DMPY -- DOUBLE LOGICAL MULTIPLY 10/ 2/86 9:27 AM 
It_ •• __ .**.** ALU A It*,,****.*.* 111.********.** ALU B ***********"'** 

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

DMPY 
RC 

RB 

UBA 
0400 
SPOA 

DOUBLE LOGICAL MULTIPLY --­

ON ENTRY 

UBA 
UBA 
UBB 
STA 

RA : = LOW-ORDER END OF OPERAND-I 
RB := HIGH-ORDER END OF OPERAND-l 
RC = LOW-ORDER END OF OPERAND-2 
RD := HIGH-ORDER END OF OPERAND-2 

! VALID AFTER PULM ) 

THE TWO DOUBLE-WORD OPERANDS ON THE TOP OF STACK 
ARE LOGICALLY MULTIPLIED. THE TWO OPERANDS ARE 
REPLACED BY THE FOUR-WORD LOGICAL PRODUCT. CARRY 
IS CLEARED IF THE HIGH-ORDER 32-BITS ARE ALL ZEROS; 
OTHERWISE, CARRY IS SET. 

JSZ PULM UNC UBA JSZ TRP 
ADD SP4A CFl UBA ADD SP3B 
ADD SPOA REPN CCRY 
MPAD RA UBB LINK DCTR 
ADD SP4A CCA UBB ADD RC 
lOR ZERO SP3B ADD RA CRF 
IORL STA SP4A ADD RD 
ADD RB JSZ NEXT 
ADD CCA UBA RC lOR 
ADD RA JSZ NEXT 
INC ceA JSZ NEXT 

NZRO 

IF 
CTRO 

ZERO 
UNC 
NZRO 
ZERO 
UNC 

PULM FOR RD; TRAP IF CIR ( 9:3 J NOT ZEROS 
SET UP FOR MPAD 
; CLEAR CARRY, REPEAT LOOP FOR MPAD 

DO MPAD 
SET CC; 
SKIP IF HIGH-ORDER 32 BITS ARE ALL ZEROS; 
SET CARRY; SKIP IF HIGH-ORDER 16 BITS ZEROS 
DO NEXT 
SET CCE; SKIP IF NZRO 
DO NEXT IF ALL ZEROS 
SET CCG; THEN DO NEXT 



PAGE 447 CVBD -- NIEGATE THE BINARY WORDS 10/ 2/86 9:27 AM 
RECORD C.S. .*.*.~~**** ALU A **** ••• **** 111111*.111111***111:**. ALU B 111:111*111*111**.111111*111111 

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

21801 
21802 
21803 
21804 ROUTINE TO NEGATE BINARY WORDS FOR CVBD 
21805 
21806 
21807 16CD NEGB XR8 SUB XR8 CTFI XR8 LINK SPIB 
21808 16CE UBB ADD XR9 XR5 ADD 
21809 16CF UBB CAD XR6 F lTC RG LINK RG 
21810 1600 UBB ADD XR7 XR.3 ADD 
21811 1601 UBB CAD XR4 FlTC XR4 LINK 
21812 1602 UBB ADD XR5 FFF9 RA ADDL POS 
21813 1603 ADD SP1B ADD XR8 RSB ; RETURN IF RA < = 6. 
21815 1604 XR3 CAD XR3 FlTC ADD RSB 



PAG.- 448 DECIMAL TRAP ROUTINES FOR CVOB. &. CVBD 10/ 2/86 9:27 AM 
RECORD C S *****_.**.* AlU A * ••••••• _-* *******111.**** ALU B ***********111l1li:* 

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

21817 
21818 
21819 
21820 TRAP ROUITNES FOR CVOB 
21821 
21822 
21823 
21824 1605 DBER 2000 STA ANDL ADO CRF USER TRAP ENABLED' CRF 
21826 16D6 ADD UBA JSB *+2 ZERO JSB IF USER TRAP NOT ENABLED 
21828 1607 JSZ TRPR UNC JSZ TRPD NF 1 tRAP TARGETS 
21830 1608 0800 STA IORl STA JSB SD23 UNC SET OVERFLOW; DO STACK ADJUSTMENT 
21832 
21833 
21834 
21835 TRAP ROUTINES FOR CVBD &. CVAD 
21836 
21837 
21838 
21839 1609 BOER 2000 STA ANDL ADO CRF USER TRAP ENABLED' CRF 
21841 16DA JSZ TRPO F3A UBA JSB *+3 ZERO ~~~I~~LU~~~R~~~ ~~~PtNABLED 21843 
21844 16DB 0002 DSPL XORL JSZ TRPR Fl IS IT FROM CVAD; INVALID DECIMAL LEN TRAP 
21846 160C JSZ TRPS UNC UBA JSZ TRPA ZERO TRAP TARGETS 
21848 16DD 0800 STA IORL STA JSL S024 UNC SET OVERflOW, DO STACK ADJUSTMENT 
21850 
21851 
21852 
21853 ROUTINE FOR MPYD PRODUCT ). 29 DIGITS, TESTING 
21854 IF OVERflOW OCCURS 
21855 
21856 
21857 
21858 16DE MY29 ADD FFFO XRl ANDL NZRO SKIP IF PRODUCT >- 29 DIGITS 
21860 16DF ADD ADD RSB : RETURN 
21862 16EO 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 
RECORD C.S. 

NO ADDR 

21871 
21872 
21873 
21874 
21875 
21876 
21877 
21878 
21879 
21880 
21881 
21882 
21883 
21884 
21885 
21886 
21887 
21888 
21889 
21890 
21891 
21892 
21893 
21894 
21895 
21896 
21897 
21899 
21901 
21903 
21905 
21906 
21908 
21909 
21911 
21913 
21914 
21915 
21917 
21918 
21920 
21921 
21922 
21923 
21925 
21927 
21928 
21930 
21932 
21933 
21935 

1700 
1701 
1702 
1703 

1704 

1705 
1706 

1707 

1708 

1709 
170A 

170B 
170C 

170D 
170E 

MPYD -- DECIMAL MULTIPLY 
111#1:***111:*111*111" ALU A *111**111**.111111111 111111111111**#11*****111 ALU B ***lIIl11*III*IIIIl11I11:**1II 

101 2186 9:27 AM 

l.ABL RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SK.IP COMMENT 

~,1700 

~'PYD 

RH 

DECIMAL MULTIPLY 

ON ENTRY 

RA :- OPERAND-1 DIGIT COUNT 
RB .- OPERAND-l BYTE ADDR ( DB REL 
RC :- OPERAND-2 DIGIT COUNT 
RD OPERAND-2 BYTE ADDR ( DB REL 

( VALID AFTER PULM ) 

OPERAND-2 ADDR • PRODUCT OF THE OPERAND-l DATA 
TIMES THE OPERAND-2 DATA. THE MAXIMUM LENGTH ALLOWED 
FOR OPERANDS IS 28 DIGITS, THE MINIMUM IS ZERO. IF NOT 
WITHIN THESE RANGES, TRAP WILL OCCUR WITH INVALID DIGIT 
COUNT. IF EITHER DIGIT COUNT IS ZERO, ONLY SDEC IS 
PERFORMED. IF THE RESULT DOES NOT FIT INTO THE OPERAND-2 
ADDR, THEN AN OVERFLOW TRAP OCCURS. THE RESULT IN THIS 
CASE WILL BE LEFT TRUNCATED UNLESS THE ACTUAL RESULT IS 
GREATER THAN 28 DIGITS, IN WHICH CASE NOTHING WILL BE 
STORED, CCA IS SET ON THE RESULT 

JSZ PULH UNC 
ADD 
ADD 
ADD XRll 

STA ADD 

ADD 
XR13 ADD 

XR10 

UBA JSZ TRP XR5 
JSL CKLN XR7 
JSL CKBA XR8 

RG JSL SPLT XR11 

BKX6 JSL MASK XR22 

XRll ADD 
BKX7 ADD 

XR20 
XR23 

NZRO 
UNC 
UNC 
F ~~ 

U~'C 

0020 ADDL SPOA 

SPOA 

UBA JSL SCNB XR21 

RH JSL SCNA RE 

UtiC 

UtiC SPOA RH SUB 

RH RE SUB 
0003 RC ADDL 

HBF2 RE ADD 
RC ADD 

SPOA UBA JSBS ER13 NEG RE UBA ADD LSR 
UBB ADD LSR SP4A UBA ADD RF 

XR 12 ADD SPOA NF2 
XR 11 JSB HSWP UNC 

BKX6 ADD 
XRll ADD 

BKX3 

CF4B ZERO 
NZRO 

SF4B 

PULM FOR RD; TRAP IF CIR ( 9:1 ) NOT ZERO 
CK OPERAND-1/2 LENGTHS 
CK OPERAND-1/2 ADDRESSES 
OPERAND-l ADDR; CK SPLIT STACK IF PRIV MODE 
OPERAND-2 ADDR 
SAVE STATUS; GET OPERAND-1/2 MASKS 
SAVE OPERAND-2 WD COUNT -1 

SAVE OPERAND-2 WD ADDR 
SAVE OPERAND-2 MSW MASK 

32; SCAN FOR OPERAND-1 LEADING ZEROS, 
SAVE OPERAND-2 SIGN MASK 
SPOA :: 32 - ACTUAL OPERAND-1 DIGIT COUNT 
SCAN FOR OPERAND-2 LEADING ZEROS, RE = RH 

~~~ ~~ :~T~A~H6p~~IbIa~TR~OUNTO+ 3; 
SKIP IF ACUTAL OP-2 DIGIT COUNT. 0 
TRAP IF RESULT) 28; SF4 IF EITHER OP := 0 
ACC LENGTH - 1; 
RF := SAVE FOR TESTING RESULT) 28 
OPERAND-1 SIGN MASK; OPERAND-2 WD COUNT - 1 
JSB IS DIGIT COUNT OF OP-2 ) OP-1 



PAGE 450 MPYD -- DECIMAL MULTIPLY to/ 2/86 9:27 AM 
IIECORD CS. ****11***111:111* ALU A **111******111. ."."""". * * *" * ALU B 111****.*.****** 

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

21938 
21939 
21940 170F RE CAD LSR FFFF SP4A ADDL XR15 MUL TIPL.IER WI) LEN; ACC WI) LEN -1 
21942 1710 UBA ADD LSR XR14 0008 SREG SUBL POS MUL TIPL.IER WI) LEN - 1, 
21944 1711 ADD FFFE SREG ADDL XR15 ; UBB :- PRODUCT LEN -1 o TO 7 WDS ) 
'21946 
21947 FETCH MULTIPLIER 
21948 
21949 1712 XRll ADD SPOA BKX4 JSL FCHB BKX3 UNC M'IER ADDR; FETCH DATA, M'IER WD COUNT - 1 
21951 1713 XRl2 CSR RG HBF2 RE JSB "+3 SPIB F4B SF2 IF SIGN MASK :- OOOF; JSB IF EITHER = 
21953 1714 ADD XR1S CF2 XR3l JSL SRDl XR30 F2 XRA15 ·2 O· SHIFT DATA RIGHT IF F2 
21955 1715 ADD fiG JSL SR3D EVEN ; SHIFT· RIGHT 3 DIGITS IF SIGN MASK : = OFOO 
21957 
21958 SAVE THE MULTIPLIER 
21959 
21960 1716 XR12 ADD SPOA 00C3 ADDL XR14 SIGN MASK; REGN POINTER FOR LSW MULTIPLIER 
21962 1717 XR6 ADD OOCO ADDL CTR MSW MULTIPLIER; MSW MULTIPLIER POINTER 
21964 1718 XR7 ADD UBA XRll XFRR REGN ICTR NEXT MULTIPLIER; SAVE IN XRB64, ICTR 
21966 1719 XR8 ADD UBA SREG XFRR REON ICTR NEXT MULTIPLIER; SAVE IN XRB65, ICTR 
21968 171A XR9 ADD CF3A UBA SREG XFRR REGN ICTR LSW MULTIPLIER; SAVE IN XRB66, ICTR 
21970 17lB XR12 ADD SPOA CFl UBA SREG XFRR REGN g~A~ ~6~NM~~i~~L~~~~6; :spI~W:~U6~~~L~6RADDR 21972 17lC XRll JSB MSWP UNC SREG ADD SP IB 
21974 
21975 FETCH MULTIPLICAND 
21976 
21977 1710 SPIB ADD SPOA BKX4 JSL FCHB BKX3 UNC M'CAND ADDR; FETCH DATA,M'CAND WD COUNT - 1 
21979 171E ADD XR30 JSB MZRO F4B JSB IF EITHER : = 0 
21981 171F XR 12 CSR RG HBF2 UBB XR31 INC eCA SF2 IF SIGN MASK . = OOOF; SE T CCA 
21983 1720 ADD XR 15 CF2 RE JSL SRDl SPIB F2 XRA15 = 0: SHIFT DATA RIGHT IF F2 
21985 1721 ADD RG JSL SR3D EVEN ; SHIFT RIGHT 3 DIGITS IF SIGN MASK OFOO 
21987 
21988 MOVE DATA FROM XRAI - XRA9 TO XRA19 - XRA27, & 
21989 ZERO OUT XRA1 - XRA9 AND XRBI - XRB9 
21990 
21991 1722 0013 ADDL SP4A XRlS INC RG 19; PRODUCT LENGTH 
21993 1723 FFFE ADDL SPOA 0089 ADDL CTR -2; REGN POINTER 
21995 1724 RG eAD RG HBF2 ADD REGN SF2 IF DONE; REON :- 0 
21997 1725 REGN AND REGN 0012 CTRS ADDL eTR F2 REGN :- 0; REGN POINTER, SKIP IF DONE 
21999 1726 SREG ADD REGN UBB SP4A JSBS *-2 eTR UNC REGN :~ 'MOVED' DATA; LOOPBACK IF NOT DONE 



PAGE 451 MPYD -- DECIMAL MULTIPLY 10/ 2/86 9:27 AM 
RECORD C.S. 111:111*****11:111111111 ALU A *Jll:III*III'IIIIIIIIIIIIIII:* ._._*****JII:**. ALU B III * 111111 III Jlllle * III * III JIll * III 

NO ADDR 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 00A7 ADDL BKX4 JSB MPYX RH UNC SETUP 4X 
2201;· 1729 00B3 ADDL BKX4 JSB MPYX RH UNC SETUP ax 
22014 
22015 DO ADD & SHIFT 
22016 
22017 172A INC SP4A XR14 JSB '~PYM CTR UNC 1; DO LSD'S OF THE MULTIPLIER 
22019 172B ADD UBA JSL SRD1 SP1B UNC SHIFT RIGHT 
22021 172C INC SP4A XR14 JSB MPYM CTR UNC 1; DO NEXT DIGiTS OF THE M'IER 
22023 172D ADD UBA JSL SRD1 SP1B UNiC SHIFT RIGHT 
22025 172E INC SP4A XR14 JSB MPYM CTR UNC 1; DO NEXT DIGITS OF THE M'IER 
22027 172F ADD UBA JSL SRD1 SP1B U~IC SHIFT RIGHT 
22029 1730 INC SP4A XR14 JSB MPYM CTR UNC 1; DO MSD'S OF THE M'IER 
22031 
22032 ADJUST THE DATA FOR PROPER OUTPUT FORMAT 
22033 
22034 1731 XR3 ADD RF RF JSL MY29 ZERO RF := XRA3; JSB TO TEST IF RESULT > 28 
22036 1732 XR7 ADD XR21 CSR SP2B HBF2 SF2 IF SIGN := OOOF 
22038 1733 XR9 ADD RG UBA ADD XR6 
22039 1734 XRl ADD RH RF ADD XR2 
22040 1735 JSB MYST F2 RG ADD XR8 STORE DATA IF ALREADY ALIGN 
22042 1736 ADO 0089 BKX3 SUBL CTR REGN POINTER AT MSW 
22044 1737 ADD RH JSL SLD2 XRO U~IC SHIFT LEFT 2 DIGITS 
22046 
22047 STORE THE DATA 
22048 
22049 1738 IIIYST SP2B CSL XR13 0089 BKX3 SUBL CTR TARGET SIGN MASK; REGN POINTER AT MSW 
22051 1739 ADD XR14 XR26 ADD RC XRA14 := 0, LOST DIGIT REGISTER; 
22053 RESTORE RC 
22054 173A ADD CF3A XR20 JSL STOA SP2B U~IC CF3A FOR LOST DIGIT FLAG; STORE OUT DATA 
22056 173B JSB ER13 F3A ADD JSB IF LOST DIGIT 
22058 173C ADD JSL 5024 U~IC DO SDEC 
22060 
22061 EITHER OPERAND IS 
22062 

ZERO ( F4 :- 1 ) 

22063 1730 I'IZRO ADD eeA XR22 ADD BKX6 SET CCE; TARGET WD COUNT - 1 
22065 173E ADD XR23 ADD BKX7 TARGET MSW MASK 
22067 173F ADD ADD BKX3 BKX3 : = 0 
22069 1740 ADD 0089 ADDL eTR LSW REGN POINTER 
22071 
22072 ZERO OUT DATA BUFFERS 
22073 
22074 1741 2:REG 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 DeTR REGN :. 0; DCTR 
22080 1744 RG JSB *-1 NZRO RG CAD RG LOOPBACK IF NOT DONE 
22082 1745 JSB MYST UNC XRO JSB FCH2 eTR NF4B STORE OUT ZEROS: RTN IF FROM FCHA 
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22085 
22086 
22087 
22088 DO 1 DIGIT OF THE MULTIPLIER 
22089 
22090 1746 MPYM XR14 ADD SPOA XR15 INC BKX3 PSHR M'IER WO LEN; PRODUCT lEN 
22092 1747 FFFF SP4A ADDl SP4A REGN JSB *+9 SPIB ZERO BIT POINTER; JSB IF THE M'IER :. 0 
22094 1748 009B ADDL RH REGN ADD SPIB lBF5 IX M'CAND; SF5B IF BIT SET 
22096 1749 SP4A ADD XR 15 JSB MPAA SP2B F5B DO ADD IF F5B 
22098 174A 00A7 ADDl RH SPIB ADD lSR SPIB lBF5 2X M'CAND; 
22100 174B ADD XR15 JSB MPAA SP2B F5B DO ADD IF FsB 
22102 174C 00B3 ADDl RH SPIB ADD lSR SPIB lBF5 4X M'CAND; 
22104 174D ADD XR15 JSB MPAA SP2B FsB DO ADD IF F5B 
22106 174E OOBF ADDl RH SPIB ADD lSR SPIB lBFs 8X M'CAND; 
22108 174F SP4A ADD XR15 JSB MPAA SP2B F5B DO ADD IF FsB 
22110 1750 SPOA CAD SPOA HBF2 00C3 UBA ADDl CTR SF2 IF DONE; NEXT M' IER POINTER 
22112 1751 XR2 JSB *-A NF2 SPIB ADD lSR REGN DCTR JSB FOR NEXT M'IER; SAVE REMAINDING M'IER 
22114 1752 XR4 ADD UBA ADD XRI POPR SAVE DATA IN XRB'S 
22116 1753 XR5 ADD UBA ADD XR3 
22117 1754 XR6 ADD UBA ADD XR4 
22118 1755 XR8 ADD UBA ADD XR5 
22119 1756 RE RC ADD UBA ADD XR7 RSB TOTAL • OF DIGITS; RTN 
22121 
22122 DO ADD 
22123 
22124 1757 MPAA SP4A ADD XRll CFl RH ADD CTR PSHR SAVE WORD POINTER; PROPER M'CAND POINTER 
22126 
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 SPJB RH ADD RH DCTR M'CAND; NEXT M'CAND POINTER 
22134 175B UBA REGN XFRS SP3B SP2B ADD SP2B HBF2 RESULT; SF2 IF DONE 
22136 175C RREG REGN DADO REGN F HC RG UBA LINK ICTR DO ADD & STORE RESULT; 
22138 175D UBB ADD REGN RH JSB • -5 CTR NF2 lOOP BACK IF NOT DONE 
22140 
22141 
22142 175E ADD CFl ADD POPR 
22143 175F ADD ADD 
22144 1760 XRll ADD SP4A CF3A ADD CF2 RSB 
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22147 
22148 
22149 
22150 SWAP OPERANDS 
22151 
22152 
22153 1761 MSWP UBB ADD XRll UBA ADD XRll ~~G~~D~6UNT ; 22155 1762 RC ADD RE BKX4 ADD BKX6 WD COUNT 
22157 1763 RE XR13 XFRS XR12 BKX6 ADD BKX4 SIGN MASK; 
22159 1764 RREG ADD RC BKX5 ADD BKX7 ; MSW MASK 
22161 1765 SPOA ADD XR13 RSB BKX7 ADD BKX5 
22162 
22163 
22164 
22165 DO 2:K, 4X, OR 8X OF THE MULTIPLICAND 
22166 
22167 
22168 1766 MPYX OOOB ADDL SP4A UBA ADD CTR PSHR 11; REGN POINTER 
22170 1767 SPOA RH INC RH HBF2 XR23 ADD BKX7 DCTR SF2 IF DONE; TARGET MSW MASK 
22172 1768 REGN ADD RG OOOB CTRS ADDL CTR DATA; NEW CTR 
22174 1769 REGN ADD FFF2 ADDL SP3B DATA; MASK 
22176 176A UBA UBA DADO REGN CTFI RG RG LINK ICTR 
22177 176B UBB ADD REGN SP3B CTRS JSBI *+6 CTR F2 ; JSB IF DONE 
22179 
22180 
22181 176C OOOB ADDL SP4A CAD l.SL XR29 DCTR SP4A :"' OOOB; XRB29 ;- FFFE 
22183 1760 REGN ADD RG UBA CTRS ADD CTR 
22184 176E REGN ADD RH XR29 ADD RH HBF2 DEC WO COUNT BY 
22186 176F UBA UBA DADO REGN FlTC RG RG LINK ICTR 
22187 1770 UBB ADD REGN SP3B CTRS JSBI *-4 CTR NF2 LOOPBACK IF NOT DONE 
22189 
22190 
22191 1771 ADD UBB SP4A ADD CTR POPR 
22192 1772 ADD REGN CF2 ADD ICTR 
22193 1773 ADD REGN XR22 ADD BKX6 CFl RSB ; TARGET WD COUNT - 1 
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RECORD C.S 

NO ADDR 

22196 
22197 
22198 
22199 
22200 
22201 
22202 
22203 
22204 
22205 
22207 
22209 

1774 
1775 
1776 

DECIMAL -- CHECK OPERAND LENGTHS 10/ 2/86 9:27 AM 
**'111:.****111.* ALU A J\r:******Jt*** 111.* ••••• **.*. ALU B ******-******* 

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

CKLN RC 

CHECK OPERAND LENGTHS FOR SLD, NSLD, SRD, ADDD, 
CMPD, SUBD, & MPYD 
IF 0 ) OPERAND LENGTH )& 29 DIGITS, TRAP TO ERI7. 
OR IF OPERAND LENGTH a O. DO STACK ADJUSTMENT & NEXT. 

SP IB JSB ER 17 
ADD XR2 
ADD XR3 

CRRY 

RSB 

RA SPIB JSB 
RA JSL 
RC JSL 

ER17 
S024 
S024 

CRRY 
ZERO 
ZERO 

ER 17 IF RA OR RC ) % 29 OR < 0 
; JSB IF RA. 0 
RETURN; JSB IF RC := 0 
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NO ADDR UIBL RREG SREG FUNC SFNC STaR SPSK RREG SREG FUNC SFNC STOR SPEC SK I P COMMENT 

22212 
22213 
22214 
22215 CHECK TARGET OPERAND ADDRESS 
22216 
22217 ON ENTRY : 
22218 
22219 RC - TARGET DIGIT COUNT 
22220 RD TARGET BYTE ADDRESS ( DB REL I 
22221 
22222 ON EXIT 
22223 
22224 RG • TARGET WORD ADDRESS 
22225 BKX6 := TARGET WORD COUNT -
22226 
22227 
22228 1777 C~;BA RD ADD LSR SM ADD RE TARGET WO-ADDR; RE : - SM 
22230 1778 UBA DB ADD RG RD ADD LBF5 TARGET WD ADDR; SET F5 IF BYTE ADDR IS ODD 
22232 1779 UBA DL SUB NCRY RC ADD LSR BKX6 LBF5 NF5,B SKIP IF DL ) WD ADDR; 
22234 I77A RE RG SUB CRRY UBB INC BKX6 LBF5 SKIP IF WO ADDR <- SM; TARGET WD COUNT 
22236 177B RF RG ADD RG ADD XR3 CF5B WRAPAROUND ADDR; XRB3 :- 0 
22238 177C ADD XR4 BKX6 ADD LSR BKX6 XRA4 := 0; TARGET WD COUNT - 1 
22240 177D ADD XR8 UBB RG ADD XRA8 :z 0; LSW ADDR 
22242 177E RG DL BNDE NF3A RE UBB BNDE BOUNDS CHECK. DL <= MSW ADDR. SM <= LSW ADDR 
22244 
22245 
22246 
22247 CHECK SOURCE OPERAND ADDRESS 
22248 
22249 ON ENTRY 
22250 
22251 RA SOURCE DIGIT COUNT 
22252 RB : z SOURCE BYTE ADDRESS ( DB REL I 
22253 
22254 ON EXIT 
22255 
22256 RH : = SOURCE WORD ADDRESS 
22257 BKX4 SOURCE WORD COUNT -
22258 
22259 177F RB ADD LSR RSB SM ADD RE SOURCE WO-ADDR; RE : - SM. RTN IF F3 SET 
22261 1780 O;B UBA DB ADD RH RB ADD LBF5 SOURCE WD ADDR; SET F5 IF BYTE ADDR IS ODD 
22263 1781 UBA DL SUB NCRY RA ADD LSR BKX4 LBF5 NFS,B SKIP IF DL ) WO ADDR; 
22265 1782 RE RH SUB CRRY UBB INC BKX4 LBF5 SKIP IF \tID ADDR < = SM; SOURCE WD COUNT 
22267 1783 RF RH ADD RH ADD XR4 CF5B ~~~~AR?U~~ ~g2~6E X~g4 COllN~ _ 1 22269 1784 ADD XR5 BKX4 ADD LSR BKX4 
22271 1785 ADD XR9 UBB RH ADD X~~~B:TOO~L~WD~~RRSB AVOID SKILL 22273 (1000 
22274 1786 RH DL BNDE RE UBB BNDE ~63~g~ 22276 1787 ADD ADD RSEI CHECK. DL <= MSW ADDR, SM <= LSW ADDR 



PAGE 456 DECIMAL -- CHECK SPLIT STACK 10/ 2/86 9:27 AM 
RECORD C.S **********111 ALU A ****JII****** ************* ALU B ***.*** ..... *****. 
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22279 
22280 
22281 
22282 CHECK SPLIT STACK 
22283 
22284 ON ENTRY 
22285 
22286 RB .• SOURCE BYTE ADDRESS DB REL 
22287 RD .• TARGET BYTE ADDRESS DB REL 
22288 
22289 ON EXIT 
22290 
22291 liRA 11 : - SOURCE WORD ADDR 
22292 IIRBll . - TARGET WORD ADDR 
22293 
22294 
22295 1788 SPL T RB ADD LSR RG RD ADD LSR SP3B PSHR SOURCE WORD ADDR; TARGET WORD ADDR 
22297 1789 JSB *+4 fSS DL ADD JSB If SPLIT BANKS; 
22299 118A UBB DB JSBC *+3 CRRY DB JSBS *+3 NCRY JSB If DL >- DB; OR DB > 
22301 178B ADD ADD POPR NZRO DO POPR 
22303 178C ADD ADD RSB ; RETURN 
22305 1780 RG DB ADD XRll SP3B DB JSB *-2 XRll UNC SOURCE WORD ADDR; TARGET WORD ADDR 
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NO ADDR lil,Bl RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SKI P COMMENT 

22308 
22309 
22310 
22311 GET TARGET OPERAND MASKS 
22312 
22313 ON ENTRY : 
22314 
22315 RC : .. TARGET DIGIT COUNT 
22316 RD : = TARGET BYTE ADDRESS ( DB REl I 
22317 
22318 ON EXIT 
22319 
22320 BKX7 ;= TARGET MSW MASK 
22321 XRA13 TARGET SIGN MASK 
22322 
22323 
22324 17 sr MASK RC CSR SP4A HBF2 OFFF ADDl BKX7 SET F2 IF DIGIT COUNT IS 000; MASK 
2232'; 178F OFOO ADDl XR13 OFFF ADDL BKX5 NF2 MASKS; SKIP IF NF2 
22328 1790 RD SP4A ADD EVEN CAD BKX7 SKIP IF SIGN IN LEFT BYTE; MSW MASK 
22330 1791 XR 13 ADD SWAB XR13 RD ADD EVEN SIGN MASK; SKIP IF BYTE ADDR IS EVEN 
22312 1792 ADD XR7 NF3A BKX7 ADD LRZ BKX7 ; UBB :. TARGET MSW MASK 
22334 
22335 
22336 
223:17 GET SOURCE OPERAND MASKS 
223.18 
22339 ON ENTRY : 
22340 
22341 RA SOURCE DIGIT COUNT 
22342 RB SOURCE 
22343 

BYTE ADDRESS ( DB REL I 
22344 ON EXIT 
22345 
22346 BKX5 SOURCE MSW MASK 
22347 XRA12 SOURCE SIGN MASK 
22348 
22349 
22350 1793 ADD RSB ADD XR6 
22351 1794 MSKB OFOO ADDL XR12 RA CSR POS; MASK; SI<IP IF DIGIT COUNT IS EVEN 
22353 1795 RB UBB ADD EVEN CAD BKXS SKIP IF SIGN IN LEFT BYTE; MSW MASK 
22355 1796 OOOF ADDL XR12 RB ADD EVEN ~~¥~R~~Sn~BS~!Psb~R~~T~SeD~:S~S EVEN 22357 1797 ADD RSB BKX5 ADD LRZ BKXS 
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22360 
22361 
22362 
22363 CALCULATE THE ACC LENGTH 
22364 
22365 ON ENTRY 
22366 
22367 XRA12 SOURCE SIGN MASK 
22368 XRA13 TARGET SIGN MASK 
22369 
22370 ON EXIT 
22371 
22372 BKX3 . = TARGET WORD COUNT -
22373 
22374 
22375 1798 LEN XR12 ADD EVEN UBA ADD BKX3 PSHR EVEN SKIP If SOURCE SIGN MASK : = Of 00 ; 
22377 SKIP If TARGET SIGN MASK : = Of 00 
22378 1799 RG ADD LSR RH UNC RC ADD LSR SP2B UNC UBA SLEN; UBB .= TLEN 
22380 179A UBA INC RH UBB INC SP2B UBA .= SLEN + 1; UBB TLEN + 1 
22382 179B XR 12 ADD EVEN BKX3 JSB '+2 ODD JSB if SOURCE SIGN MASK := Of 00; 
22384 JSB If TARGET SIGN MASK : = OOOF 
22385 179C RH INC RH ADD UBA SLEN + 2; 
22387 179D ADD XRIO SP2B ADD LSR BKX3 POPR ;SHIFT ItIGHT 
22389 179E RH ADD LSR RH SP2B SUB NEG UBA :- SLEN (SHIfTED) ; SKIP If RH SP2B 
22391 179F ADD RSB UBA ADD BKX3 RETURN; UBB :- TARGET WORD COUNT - 1 
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22394 
22395 
22396 
22397 FETCH SOURCE OPERAND DATA 
22398 
22399 ON ENTRY : XRA12 : z S(JURCE SIGN MASK 
22400 SPOA : - SOURCE WORD ADDRESS 
22401 BKX4 : = SOURCE WORD COUNT -
22402 BKXS : ~ SOURCE MSW MASK 
22403 
22404 ON EXIT DATA WILL BE STORED INTO XRAI -. XRA9,& 
22405 THE SAME DATA ARE ALSO STORED INTO 
22406 XRBO - XRB8. 
22407 
22408 
22409 l7AO FCHB XR12 ADD SP4A BKX4 ADD PSHR SIGN MASK; WO COUNT - 1 
22411 l7A1 SPOA UBB ADD RH ROBD 0089 ADDL CTR READ LSW; LSW POINTER 
22413 17A2 SPOA UBA SUB ClFl BKXS JSB FCH2 SPIB UNC SET Fl IF ONE WO FETCH; DO FETCHING 
22415 
22416 
22417 FETCH OPERAND-2 DATA 
22418 
22419 ON ENTRY XRA13 :. OPERAND-2 SIGN MASK 
22420 BKX6 OPERAND-2 COUNT - 1 
22421 BKX7 OPERAND-2 MSW MASK 
22422 
22423 ~~A~~B~gU~I:~4~EI~~NAL~aT~R=~~LTgEx~'~~ED IN 
22424 
22425 
22426 
22427 l7A3 FCHA UBB ADD SPOA UBB BKX6 ADD RH ROD UBA :. WORD ADDR; READ LSW 
22429 17M UBA UBB SUB CTFI BKX7 ADD SPIB PSHR SET Fl IF ONE WD FETCH; 
22431 17A5 JSB ZREG MEDJ 0099 ADDL CTR ZERO OUT DATA BUFFERS; LSW POINTER 
22433 
22434 
22435 17M FCH2 FFFO ADDL RG 0089 BKX3 SUBL XR13 MASK; MSW REGN POINTER 
22437 17A7 SP4A ADD 000 CAD SP3B SKIP IF SIGN MASK :- OOOF; -1 
22439 I7A8 RG ADD RLZ RG UBA OPB AND SP2B MASK; MASK SIGN DIGIT 
22441 17A9 RH ADD ROD OOOF UBB ANDL NZRO READ LSW; SKIP IF SIGN IS IN RIGHT BYTE 
22443 17AA INC RG CCA SP2B ADD SWAB SP2B SET CCG; MOVE SIGN DIGIT TO LEFT BYTE 
22445 17AB RG OPA AND RG UBA ADD XR31 MASK THE LSD'S; XRB31 :- 0001 
22447 17AC RG CSR 0000 SP2B SUBL NZRO ; SKIP IF SIGN IS NEG 
22449 I7AD ADD UBA ADD 
22451 

XR31 CCA ; XRB31 :" 8001 

22452 
22453 17M SPOA JSB *+4 Fl RH CAD RH ROAD ~~gR~F D2~:E tN~6A~E~~~T D~~ T~EGN POINTER 22455 17AF RG DADO REGN UBA ADD DCTR 
22457 17BO UBA RG JSBS ER15 NZRO UBB RH SUB CTF 1 JSB IF INVALID DECIMAL DIGIT; SET Fl IF DONE 
22459 17Bl OPA ADD RG RG JSB • ·-3 REGN UNC DATA; STORE INTO REGN, DO NEXT 
22461 
22467 
224&3 1792 RG SPIB AND REGN SP3B CTRS ADD CTR POPR MASK MSD'S; SET MSW REGN POINTER 
n46S 17Fn UBA DADO CFt UBA ADD REGN DCTR STORE 
72461 17R4 ADD UBA UBB JSBS ER15 REGN NZRO JSB IF INVALID DECIMAL DIGIT 
22469 l/[j', STA ADD RSB ADD STATUS, RETURN; 
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22472 SNOWARN 
22473 
22474 
22475 STORE DATA INTO MEMORY 
22476 
2:'4'7 ON ENTRY 
22478 
22479 SP2B := TARGET WORD ADDRESS 
224t1O BKX3 :. ACC LENGTH - 1 
22481 BKX6 :. TARGET WORD COUNT -
22482 BKX7 :. TARGET MSW MASK 
22483 XRBll :. TARGE T 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 APPROPR III. TE 
22488 DATA WILL BE STORED. 
22489 
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 CFl BKX3 ADO PSHR SAVE ACC LOST DIGITS; ACC LEN - 1 
22497 17B7 SP2B ADD ROO UBB BKX6 JSBS STOE RG ZERO READ TARGET ADDR; JSB IF ACC LEN :. TARG LEN 
22499 17B8 ADO UBB JSB STOG POS STOG IF ACC LEN ) TARGET LEN 
22501 17B9 JSB STOE MEDJ UBB CTRS ADO CTR STOE IF LESS; ADJUST REGN POINTER 
22503 
22504 
22505 17BA STOG SPOA REGN lOR )(R14 RG CAD RG ICTR ZERO ~~~~TgI~6~~ ~~~~ ~6g~B~~~ REGN POINTER 
22507 17BB UBA ADD SPOil. JSB *-1 UNC TILL MSW POINTER 
22509 
22510 
22511 17BC STOE REGN ADO SP4A BKX7 CAD CFt ~~~GtTM~R~S~SD'S 22513 17BD UBB OPA AND SP4A UBA BKX7 AND RH 
22515 17BE ADO UBB SP4A RSUB CHECK IF DI6IT LOST 
22517 17BF UBB XR14 lOR XR14 ZERO ADD XR15 ~N P F~F Fg~G6I~I~~Sl6s~~B~6 : = 0, ACC DIGIT 
22519 17CO CAD SF3A BKxe ADD SP3B CF2 COUNT - 1 
22521 
22522 
22523 17Cl XRl3 CSR HBF2 UBA UBB JSB *+4 RG NEG SET F2 IF SIGN :- OOOFi JSB IF ONE wo 
22525 17C2 RH SP4A lOR DATA RH XR15 lOR XR15 ICTR ~~~:E:!N~~ r~6~coe~~ ~ 1IT SUM 22527 17C3 ADD SP4A RG CAD RG CTFI 
22529 17C4 REGN ADD RH JSB *-2 F1 NEXT WORD; LOOPBACK IF NOT DONE 
22531 
22532 
22533 17e5 ADO NF2 SP3B SP2B ADO ROAD F2 READ TARGET LSW 
22535 17e6 FFFO RH ANDL RH FOOD RH ANDL RH RH : = LSD'S 
22537 17C7 STA ADD LSR BIT8 0000 ADDL RG ~~~~;I~Ki~L±~slg~ DIGIT SUM NOT ZERO 22539 17C8 OOOC ADDL RG RH XR15 lOR XR 15 NZRO 
22541 17C9 UBB ADD SPOA F2 OOOC ADDL RG SAVE ACC DIGIT SUM; SIGN 
22543 17CA OPA ADO RRZ SP4A CFt ADD POPR F2 TARGET DATA; SKIP IF F2 
22545 17CB SPOil. ADD XR 15 NZRO RG ADD SWAB RG SKIP IF ACC DIGIT SUM IS NOT ZERO, SWAB SIGN 
72547 17ec ADD CCA RH SP4A lOR CF2 SET CCE, TARGET DATA 
22549 17CD ADD UBB RG lOR DATA RSB TARGET DATA & PROPER SIGN 
22551 $WARN 
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22553 
22554 
22555 
22556 TRAP ~OUTINES ---
22557 
22558 1. ER1.3 IF PACKED-DECItlAL OVERFLOW . 
22559 2. ER1.5 IF INVALID PACKED-DECIMAL DIGIT. 
22560 3. ERJ.7 IF DIGIT COUNT) 28, OR NEGATIVE. 
22561 
22562 
22563 17CE ER13 ~IDD SF3A JSB *+6 UNC SET F3; JSB 
22565 17CF ER15 0005 DSPL >:ORL RG ADD IS IT FROM CVDB? 
22567 1700 ~\DD 0009 UBA SUBL NZRO SKIP IF FROM MPYD 
22569 1701 ~\DD CFl XR26 ADD RA ; RESTORE RA 
22571 1702 ;rSB *+2 CF3A RG JSL DBER ZERO JSB DBER IF FROM CVDB; ELSE JSB *+2 
22573 1703 ER17 ~\DD CF3A ADD SF 1 CF3A; SFl 
22575 1704 2000 STA ~\NDL ADD CRF USER TRAP ENABLED ? CRF 
22577 1705 :rsz TRPO F3A UBA JSB *+2 ZERO JSB *+2 IF USER TRAP NOT ENABLED; 
22579 ELSE JSB TO TRAP ROUTINE 
22580 1706 :rsz TRPR UNC JSZ TRPD NFl TRAP TARGETS 
22582 
22583 
22584 1707 0800 STA J[ORL STA ADD SET OVERFLOW 
22586 
22587 
22588 
22589 S024 .. _- WILL POP THE STACK BY 0, 2, OR 4 TIMES. 
22590 
22591 IF CIR ( 10: 2 ) ... 00, DECREMENT BY 0, 
22592 • 01, DECREMENT BY 2, OR 
22593 :2 10, DECREMENT BY 4. 
22594 
22595 
22596 1708 S024 0030 CIR j~NDL ADD CRF CHECK CIR I 10:2 I; CRF 
22598 17D9 0020 CIR j~NDL UBA JSZ NEXT ZERO CH~g~2~I~K pl~~lC ~ DO NEXT IF 00 
22600 170A j~DD UBA ADD EPP2 ZERO ( 10:1 ) : = 0 
22602 l70B ,JSZ NEXT UNC ADD EPP2 jsz NEXT; POP2 MORE 
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22605 
22606 
22607 SCAN SOURCE OPERAND FOR LEADING ZEROS 
22608 
22609 ON ENTRY XRAll • SOURCE WORD ADDRESS 
22610 BKX4 :. SOURCE WORD COUNT -
22611 BKX5 • SOURCE MSW MASK 
22612 
22613 l7DC SCNB XRll ADD ROO RA ADD RH PSHR ODD READ SOURCE (MSW); SKIP IF • DIGIT IS ODD 
22615 l7DD RB CSR HBF2 UBB INC RH F2 IF BYTE ADDR IS ODD; ADD 1 IF EVEN 
22617 17DE ADD BKX5 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 17EO UBA ADD BKX4 ADD 
22622 
22623 
22624 17E1 UBB JSB SCND ZERO UBA JSB SCND NZRO DO SCAN; JSB IF \lID COUNT : ~ 0, OR 
22626 NON-ZERO IS DETECTED 
22627 17E2 XRll INC XRll ROD ADD READ NEXT ADDRESS 
22629 17E3 FFFC RH ADDl RH FFFF ADDL BKX5 ~lg~~ g~gN+HE ~ gg3NT= 

-1 
22631 17E4 UBB OPA AND SP4A RREG BKX4 JSB *-3 BKX4 UNC 
22633 
22634 
22635 17E5 SCND RH ADD NZRO FOOD SP4A ANDL ZERO ; CHECK IF 1ST DIGIT • 0 
22637 17E6 JSB SCNE UNC JSB SCNE UNC JSB IF NO ZERO 
22639 lrE7 RH CAD RH NZRO OFOO SP4A ANDL ZERO CHECK FOR 2ND DIGIT 
22641 17E8 JSB SCNE UNC JSB SCNE UNC 
22642 17E9 RH CAD RH NZRO OOFO SP4A ANDL ZERO CHECK FOR 3RD DIGIT 
22644 17EA JSB SCNE UNC JSB seNE UNC 
22645 17EB RH CAD RH ADD 
22646 
22647 
22648 17EC SCNE ADD XR6 NF2 ADD POPR NZRO XRA6 :. 0; POPR 
22650 17ED RH ADD RC CF2 ADD RSB NEW TARGET DIGIT COUNT; RETURN 
22652 
22653 
22654 SCAN OPERAND-2 FOR LEADING ZEROS 
22655 
22656 ON ENTRY XRBll :. OPERAND-2 WORD ADDRESS 
22657 BKX6 :. OPERAND-2 WORD COUNT -
22658 BKX7 :. OPERAND-2 MSW MASK 
22659 
22660 17EE SCNA RC ADD RH ODD XRll ADD ROAD SKIP IF OPERAND-2 DIGIT COUNT IS ODD; 
22662 READ OPERAND-2 MSW 
226<:3 17EF UBA INC RH BKX7 ADD PSHR ~~~;D~~~~ I~U~~E~YB*+EO:D~RMSW MASK 226f5 17FO UBB ADD SF2 RD ADD EVEN 
226fi7 17F 1 UBA OPA AND SP4A 0002 RH ADDl RH MASK MS\~ DATA; ADD 2 TO DIGIT COUNT 
22669 17F2 UBA ADD BKX6 ADD 
22671 
22672 
22673 17F3 UBB JSB SCND ZERO UBA JSB SCND NZRO JSB IF EITHER DATA OR we COUNT IS ZERO 
22675 17F4 ADD XRll INC XRll ROAD READ NEXT ADDRESS 
22677 17F5 FFFC RH ADDl RH FFFF ADDL BKX7 DIGIT COUNT - 4; NEW MSW MASK 
22679 17F6 lIBB OPA AND SP4A RREG BKX6 JSB *-3 BKX6 UNC MASK THE DATA; DEC WD COUNT, DO NEXT WORD 
22681 17F7 ADD ADD NOP to keep system happy 
221>83 llF 8 ADD ADD NOP to keep system happy 
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RECORD 

NO 

22686 
22687 
22688 
22689 
22690 
22691 
22692 
22693 
22694 
22695 
22696 
22697 
22698 
22699 
22700 
22701 
22702 
22703 
22704 
22705 
22706 
22707 
22708 
22709 
22710 
22711 
22712 
22713 
22714 
22715 
22716 
22717 
22718 
22719 
22720 
22721 
22722 
22723 
22724 
22725 
22726 
22727 
22728 
22729 
22730 
22731 
22732 
22733 

COBOL ]1 FIRMWARE INSTRUCTION SET - ABSOLUTE/NEGATE DECIMAL 
C.S. **111:***111.'"\* ALU A ***1II •• 1t**1II* .111*#1:111 •• *111111**. ALU B .**111**111 ....... ** 
ADDR LABl RREG SREG FUNC SFNC STOR SPSK RREG SREG FUNC SFNC STOR SPEC SK I P COMMENT 

111111:11: •• 111******** •• **111*******.111111111****111111**111*****111:*****111111.***********JllIIII**JIr . 
ABSD / NEGD 

1. g~~et:~d~:~~dt~Ofh~e~i~~:~5d~~~~:tn;~~1~h:n~et~~i~!g~rte 
count. 

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

3. ~~;~~tl~: :~~~e~~n~:i~i(8Bt~e(6~g/ ~t~b}e2at the 
4. Bounds check the effective address if not in split stack 

mode. If the bounds test fails, add 32k to check for a 

5. ~~-?~e a~1~~S~ibb1!elih i~hh:oI~ft ag~t~~u~~~p C~~~kl:Hin. 
and right bytes 50 the sign nibble will be in the right 
nibble. 

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

ABSD 

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

8. Set CCG. 
9. If the sign bits = 01 (the sign was negative =) D), then 

set CCl. 

NEGD 

7. 
8. 
9. 

Remove the sign by masking a zero into the sign nibble. 
Set CCG and mask a D into the sign nibble. 
~~e~h:eii~~lb;~~ ~a~~ ~t~\~i~nt~:\~g~) n~~g~~iVe), then 

ABSD / NEGD 

10. 
11. 
12. 
13. 

14. 
15. 

Pop the digit count. 
Pop the relative base address parameter if SDEC • 1. 
Clear the overflow bit in the STATUS re3ister. 
f~e~h:w!:flh::db~:~ht bytes were swappe in Step 5, 
Rewrite the word containing the sign nibble. 

Next instruction. 

~**JII.*jI(***********************************.*****.**",** *************** . 
!:NOWARN 

10/ 2/86 9:27 AM 
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RECORD C.S. ~********** ALU A *********** ••••••••••••• ALU B ************** 

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

22737 %1800 
22738 1800 ABSD AOD CF1 ADD F1 DETERMINES ABSO OR NEGD 
22740 1801 NEGD JSZ PULM SRL2 SR SM JSZ PUL2 SP3B SRZ NEED TWO VALID TOS REGISTERS CONTAINING 
22742 RBA OF PACKED DECIMAL FIELD AND DIGIT COUNT 
22743 1802 ADD FFE3 ADDL MAXIMU/4 NUMBER OF DECIMAL DIGITS IS 28 
22745 1803 RA UBB JSB ABN2 CRRY RA ADD LSR TRAP IF LENGTH < 0 OR LENGTH ) 31 
22747 DC/2 
22748 1804 RB UBB ADD LSR SF3A RB UBB CSR HBF2 gB~SiG~D~{~MeIN LEFT OR RIGHT BYTE 22750 
22751 1805 UBA DB ADD RH ROO JSB ·+3 NF5B FETCH WORD CONTAINING SIGN NIBBLE 
22753 SKIP BOUNDS TEST IF SPLIT STACK MODE (CSTX) 
22754 1806 UBA DL SUB CRRY SP3B UBA SUB CRRY BOUNDS TEST DL <- EA (2324) 
22756 BOUNDS TEST EA <- S (2324) 
22757 1807 JSB *+0 UNC JSL LDWC UNC JUMP TO SELF; JUMP TO BOUNDS CHECK (CSTX) 
22759 1808 OPA ADD SP4A F2 OOOF ADDL SIGN NIBBLE IN RIGHT BYTE 
22761 MASK FOR SIGN NIBBLE 
22762 1809 OPA ADD SWAB SP4A UBA UBB AND RH F2 SIGN NIBBLE IN LEFT BYTE 
22764 MASK SIGN BITS IN RIGHT BYTE 
22765 180A JSB ABN1 F1 UBA SREG AND RH ABSD/NEGD ? 
22767 MASK SIGN BITS IN LEFT BYTE 
22768 180B OOOF SP4A IORL RH DODD ADDL ABSD - CHANGE SIGN NIBBLE TO F 
22770 SIGN NIBBLE FOR A NEGATIVE NUMBER 
22771 180C RH UBB SUB NZRO INC CCA TEST FOR SIGN NIBBLE c D ~) NEGATIVE 
22773 SET CCG DEFAULT 
22774 1800 CAD CCA JSB ABN2 UNC SET CCL 
22776 SKIP NEGD OPTION 
22777 180E ABNl FFFO SP4A ANDL SP4A 0000 ADDL NEGD - CHANGE SIGN NIBBLE TO 0 
22779 SIGN NIBBLE FOR A NEGATIVE NUMBER 
22780 180F RH UBB SUB NZRO CAD CCA TEST FOR SIGN NIBBLE' 0 .) NEGATIVE 
22782 SET CCl DEFAULT 
22783 1810 INC CCA UBA ADD NZRO SET CCG 
22785 DETERM[NE WHICH SIGN TO REPLACE PREVIOUS 
22786 1811 0000 SP4A IORL RH OOOC SP4A IORL RH MASK NEGATIVE SIGN IF PREVIOUSLY POSITIVE 
22788 MASK POSITIVE SIGN IF PREVIOUSLY NEGATIVE 
22789 1812 ABN2 ADD F2 SP1B ADD EPOP EVEN SIGN NIBBLE BELONG IN LEFT OR RIGHT BYTE? 
22791 POP DIGIT COUNT; SDEC 0 OR 1? 
22792 1813 RH ADD SWAB RH ADD EPOP SIGN N[BBLE SHOULD BE IN LEFT BYTE 
22794 POP RBA IF SDEC • 0 
22795 1814 JSZ TRPR NF3A ADD CLO ILLEGAL DECIMAL OPERAND LENGTH TRAP (%17 ) 
22797 CLEAR OVERFLOW IN STATUS REGISTER 
22798 1815 RH ADD DATA ADD NEXT REWRITE WORD CONTAINING SIGN NIBBLE 
22800 NE XT INSTRUCTION 
22801 SWARN 
22802 1816 ADD ADD NOP's to prevent WCS Parity errors from 
22804 1817 ADD ADD crashing system during instruction pre-fet 
22806 
22807 
22808 111** III. JIll **** 111****. ". III Itt: END OF ICF/55 MICROPROGRAM •••••••••••••••••••• 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

ABCS 0050 0150 

ABOS 005C 057A 05711 05AE 

ABN1 180E ( - 180A 

ABN2 1812 ( - 1803 180!) 

ABRT 00C6 ODAF 

ABSO 1153 ( - 1143 

ABSl 1156 ( - 1140 

ABS2 115E ( - 113B 113C 114F 114F 1158 1158 

ABSD 1800 101E 

ABSN 113A (- 1008 

ABH 00C9 ( - 00B9 

ABTH 00C4 (- 014F 

AD 0939 (- 0945 09610 

AD14 1494 (- 142A 1421D 1430 1438 1445 

AD 17 1495 (- 1417 1417 

AOAX 03EB 

AOBX 03F1 

ADOO 1583 (- 1408 1409 140A 

ADOE 159F ( - 15AA 15BO 

AOOM 1592 

AOJ1 OFIA ( - OF 16 

AOJS OF14 ( - 0803 OB3C OF19 OF1C 10A2 1100 1163 1204 1257 

ADSI 137B (- 1378 

ADSB 066F 

AOSC 057B 0577 05Sl 0 

ADSD 05AE ( - 05A6 

ADSE 057A (- 0571 

ADSI 0658 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

AOSS 1375 

ADXA 03EC 

ADXB 03F2 

AE 093A 0936 0937 

AE13 1577 < - l5AO 

AEBC !lAS 113E 113E 1160 116D 117A 117A 1170 117D 

AIXI OSSA 0557 

AIXF 0559 0551 

AIXR 0557 0555 

ALGI 119B (- 1184 118B 1180 

ALG2 UAI (- 1165 1165 1167 1167 1168 1168 119E 

ALGN 1162 ( - 1007 

AMD 0744 

AMDI 0745 (- 074C 

AMID 0749 

AMIP 0750 

AMIS 0748 

AMP 0740 

AMP! 074E ( - 0752 

AMS 0743 

AND 03FB 

ANDI 066E 

ASL 0876 

ASMN 0746 (- 0755 

ASR 087A 

ASXI 066B 

BAFO 043C ( - 0439 043E 

BAFI 043E 0438 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

BAF2 043F 043C 

BAF3 0441 0419 0422 

BAF4 0443 0414 0418 041C 041E 043C 043F 

BARO 0449 0446 044B 

BARl 044B 0448 

BAR2 044C 0449 

BM3 044E ( - 0420 0436 

BAR4 0450 ( - 0428 042C 0430 0432 0449 044C 

BBFO 041C < - 0421 

BBF 1 0422 0420 

BBFC 0413 ( - 0411 

BBRO 0430 0435 

BBRI 0436 < - 0434 

BBRC 0427 < - 0425 

BCC 05FO 

BCCI 05F1 < - 05E8 05EF 05FC 

BCCI 05F3 

BCll 05BF < - 05CE 

BCI2 05C2 < - 05CC 

BCY 05B9 

BCYI 05BA < - 05CO 

BCYI 05BE 

BOI 1504 < - 15CO 

B02 15E5 15CE 

B03 15EO 15CE 

B033 15BA 1500 

B03S 150F 14AF 14C5 14EO 14F6 15EC 15F7 

B04 149B 14BC 1500 



PAGE 468 ICF /55 MICRO-ASSEMBLER 10/ 2/86 9:28 AM 
SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

B05 14BO 1405 1501 

B06 14C6 14F1 1502 

B06R 1406 14BF 

B07 14E1 < - 1503 

BOCC 0007 < - 07C6 

BOEN 150C < - 15E1 15E3 15E4 

BOER 1609 1494 1495 ISBA 15BB 

BOTR 14F2 140F 

BIDE OC39 < - OC20 

BKPT 0603 < - 0326 

BNCl 05C5 <- 05CF 

BNCI 05C9 

BNCY 05C4 

BNOL OB48 ( - OB4C 

BNOV 0057 (- 0025 00E7 OOFS OlOF 016F OICA 037B 03C2 049E 049F 04CA 04CS 04CC 04CO 040E 04EF 04FO 0509 
05E2 060C 0612 

BNII 05CA < - 0500 

BNOI 0500 

BNOV 05CF 

BOV 05CO 

BOVI 05CE 

BRE 050A 

BREI 050E 

BRID 05F9 

BRIS 05F8 

BRO 0501 

BROI 0505 

BRS 12CO 1274 

BSFO 0414 0417 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

BSF2 0418 <- 0414 

BSF3 0419 

BSRO 0428 ( - 042B 

BSR2 042C ( - 0428 

BSR3 042D 

BTOD 14F7 ( - 14A2 14A7 14AA 14BA 14D4 14FO 15D5 15E8 15EB 15F2 15F5 

BTST 13F 1 

BYRl OAAD ( - OAAB 

BYRS OAAS OA6D OA8B 

CAB 13D6 

CABT 108F 1088 1088 

CADI 1421 < - 141F 

CAD2 1431 

CAD3 1432 142B 

CAD4 1433 142C 

CAD5 1435 143E 1440 

CAD6 1439 1434 1441 

CAD7 1441 1427 1429 142F 

CAD8 144D 143C 1448 

CAD9 1450 144D 

CAD A 1442 ( - 1435 144A 144C 

CADB 1445 (- 1438 

CADC 1446 ( - 1431 1442 

CMl 046B 0470 

CAF2 046E 046A 

CARl 047A I: _ 047F 

CAR2 047D 0479 

CBAF 046A ': - 0462 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

CBAR 0479 ( - 0471 

CBE 07F3 <- 0709 070C 070F 07E9 

CBEl 07F4 <- 07CA 

CBFO 02EB 

CBSF 0463 

CBSR 0472 

CCl 0270 <- 0297 

CCPA 08F9 <- 0806 0800 

CCPI 08F7 < - 08FO 

CCPP 0803 <- OOOC 

CCPR 08E6 

CCPW 08EO 08ES 

CEBC 1253 (- 1208 1208 120B 120B 125F 125F 1262 1262 127F 127F 12EO 12EO 12E7 12E7 

CGE2 OA95 (- OA2F 

CGET OA98 < - OA95 

CHlO 0000 ( - 00B3 

CHR 094A 092A 0920 0937 0941 0948 09E2 OASO 

CHRl 0940 094B 

CHRA 099A < - 0941 0942 0940 

CHRC 09AF ( - 099E 

CHRS 09CS 095F 09C7 09FA 

CHRX 09CS <- 0960 09BA OABC 

CHRZ OASt:, (- 09C7 

CINR 02A2 < - 02A2 

CINT 0298 <- 024B 0261 

CIRO 06E4 <- 0609 

CKAl 1600 <- 1607 1608 1609 160B 

CKAB 145E <- 141E 146C 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

CKB 1780 < •. 1602 

CKBA 1777 < •. 1502 1518 158S 15BE 1702 

CKCD 1456 < •. 141B 146A 

CKCH OFOE < •. OAC9 

CKlN 1774 <. 1501 1517 1584 1701 

CKPB 01FA (. 0235 

CKSM 0204 < •. 0002 0791 

ClCT 02FO <. 0504 

CLOO 0243 <. 0209 

ClO1 0247 

CLOD 02AF 

CLDE 0002 < - OFOO 

CLOR 0264 ( - 02AE 

CLOT OlOE 

CLER 0984 < - 0909 

CLFF 09BO ( - OA4A OASI 

CLFN 0278 

CLIF 0986 <- 0989 09F3 09F4 09F7 09F8 09F8 

CLKI 0000 < - 0530 

CLKX 0003 

CLlP 0272 < - 0274 09AD 

CLP 0275 < - 0273 

ClSO 122C < - 1214 

CLSS 1220 <- 1213 

CMI0 10C4 < - 10C2 lOC7 

CM11 10CB ( - 10B6 

CM12 lOCO < - 10AE 

CM13 10CE < - 10DS 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

CM14 10CF 10CC 1003 

CM15 1006 (- 10B4 

CM16 10E4 10C5 

CM17 10ED (- lOCI 1001 10FO 

CMU 10F3 10A5 

CM19 10F7 10AS 10A8 lOAC 10AC 1008 1008 100F 10DF 10E8 10E 8 10EF 10EF 

CM20 10FA lOBS 10C6 10D2 

CM21 lOFB (- 10A4 lOCO 10C6 1002 

CM22 1004 10CC 

CM26 10E6 10CB lOCO 

CM30 10FO ( - 10AA 

CMBO 0488 0453 045C 

CMBI 0460 045B 

CMBO 045C 

CMBE 0480 <- 0466 0469 0460 0470 0475 0478 047C 047F 

CMBl 0485 < - 0466 0460 0475 047C 

CMBN 0482 0465 0468 048C 046F 0474 0477 047B 047E 

CMBP 0453 

CMBR 0471 (- 0461 

CMO 0961 <- 0900 

CMOO 0963 (- 0968 

CHOI 0965 (- 0967 

CM02 0776 (- 077F 

CMOH 0775 

CHID 077C 

CMIP 0785 

CHIS 077B 

CMNI 0668 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

CMP 067C 

CMPl 0781 ( - 0787 

CMPD 15Bl ( - 159D 15A9 

CMPE 15B5 

CMPL OBEB ( - OBEE 

CMPM 0780 

CMPS 10Al (- lOOC 

CMPT lOAD (- 1016 

CMS 0774 

CMSO 10A9 (- lOF6 

CMSI 10M < - 10A5 

CMS2 lOAF (- 10BA 10BC lOBO 

CMS3 lOBO < - 10B8 

CMS4 10B9 (- 10B6 

CMS5 10BB <- 10B7 

CMS6 lOBE <- 10BB 10C7 1003 

CMS7 lOCO < - lOBS 

CMS8 10C8 <- 10C2 

CMS9 10C3 < - 10C9 10CA 10FE 

CNTO OOBA < - 0090 00B4 

CNTl OOBB 00B6 00B8 

CNXT 1064 < - 1056 

COB2 1015 

COBl 1000 

CORT 1007 

CONi 1078 l06A 106D 106E 

CONX ODBO (- ODA7 OOAB ODAC 

COUT 124F 1205 1206 1222 1225 122B 1233 1236 1244 1249 124A 124D 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

COVP 123F ( - 122B 

CPAB 00C9 (- 027E 

CPCS OOCS 028E 

CPEX 09A6 ( - 0918 0951 09AE 09C9 OAOA OAC6 OFOE 

CPRB 05E3 

CPRI 05E9 

CPTO 00C7 ( - 0274 02CC 

CPX1 09AE (- 0971 09AE 

CPX2 0971 (- 096E 096E 

CRCI 09EE <- 09EE 

CRC2 09EF <- 09EA 

CRC4 09F9 (- 09E8 09F6 

CRCC 09E7 ( - 0911 

CRCO 0911 <- 096F 

CRCI 09E3 (- 0910 

CRCJ 0910 (- 093E 

CRCS OAFO OA91 

CRTl 024C ( - 02AA 

CRT2 0262 (- 0257 02AA 

CRTW 0254 <- 0254 0257 

CRUW 0258 <- 0256 

CSEG 1067 <- lOSS 1055 1062 1062 

CSFI 0464 0469 

CSF2 0467 <- 0463 

CSL 0886 

CSN2 0090 < - 009B 

CSNC 0095 0086 OD42 

CSR 088A 
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SYMBOL CSAOOR SYM60L TA6LE CROSS REFERENCE 

CSRI 0473 ( - 0478 

CSR2 0476 (- 0472 

CSRQ OAC7 (- 0279 OAFE 

CSTH OOCE ( - 0046 

CSTV 0044 OIOE 011E 0121 0125 0126 012C 0148 0161 0181 0183 0183 1069 1071 1075 1077 107C 107E 1084 

CTAB 0005 

CTLV 00C6 (- 0148 1070 

CTRP 124E (- 1230 1230 1236 1236 

CTSO 1234 1215 

CTSS 1223 ( - 1213 

CUNS 124A 1217 

CVAO 1416 ( - 1401 

CV60 1568 ( - 1403 

CVOA 1466 ( - 1402 

CV06 1600 ( - 1404 

CVNO 1203 1019 lOlA 1016 101C 

CVlO 15E4 15CC 

CYCl OCE3 ( - 0014 

DOlG 04F3 ( - 0400 0408 0442 0444 044F 0451 0400 04Fl 0542 0546 057F 0583 

003l 04F6 04F2 

003S 04Fl 0481 0484 0488 04C2 04C4 04EO 04EE 

007l 05BO ( - 0599 05AO 

D07G 0581 

D07L 0586 ( - 0580 

D07S 05AF 0540 0558 0561 0568 0594 05AA 

0100 14FA 1490 14AO 14A5 1462 1465 1468 14C8 14CC 14CF 1402 14E1 14E5 14E8 14E6 14EE 15E6 15EF 

OAl 147A 1476 1480 1482 

DA1,) 1496 147C 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

DA17 1497 (- 1466 

OA2 147C 1478 

OA3 1480 

OA4 1483 (- 1470 

DA5 148B (- 1488 

DAS 1480 ( - 1485 1488 1488 148B 

OA7 148F (- 1480 

DAB! 03CS (- 03BC 

OABC 03Ca (- 03C2 03C4 03eA 

DABI 03C9 

OABZ 03C4 

DADS 087F 

OASL OSSE 

DASR 0893 

OBI l61C (- lS17 

OB2 1625 1619 

OB2B 1635 (- 165S 

DB4 1640 ( - 161A 

DB4B 1656 ( - l63B 

DB6 1675 ( - 161B 

DBa 16B3 ( - 161B 

DBBC 0489 040A 04SF 

DSCC 0493 ( - 040B 04SS 04SE 

DBER 1605 ( - 1605 1702 

OBNE 16B7 ( - l6AF 

DBNZ 1340 1319 

OBZR 16BF lS04 

DCER OASD (- 0933 09SA OAIO OA96 OA97 OA9F OAA3 OAA6 OAAF OABS 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

OCH OA92 OA5E OA70 

OCJP OABO ( - OA7A OA8E OA96 

OCMO 07C4 < - 0325 0600 

OCMP 0695 

OCNB OA9E (- OA54 OA5A 

OCPU OMl ( - OA53 OA59 OA74 OA79 OA80 

OCSL 08A2 

OCSR 08A7 

OCUO 07CA 

OCUl 0704 07CB 

OCU2 0706 ( - 07CC 

OCU3 070A < - 07CO 

OCU4 0700 < - 07CE 

OCU6 07EO < - 07CF 0700 

OCU7 07E9 < - 0701 

OCU8 07EC ( - 0702 

OCU9 07F 1 <- 0703 

000 166A ( - 164B 1680 168C 1693 

DOE OSCO < - 0010 

DOH OSBA 

OOIV 06AA ( - 069B 

OOUP 1303 

OEA 071A < - 070B 

DEC 140C 

OECA 06BB 

OECB 06BO 

OECT 1400 

OECX 06B9 
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SYM80L CSADDR SYMBOL TABLE CROSS REFERENCE 

DEL 08BB 03EB 03EE 03F9 03FA 03FB 066F 

DELB 08B9 

DFLC 1346 ( - 1318 

DFLT 0800 

DFlZ 080B (- 0801 0855 

DIE 07Cl 

DIM2 0092 0089 0310 

DIMS 0084 0091 0174 136C 1395 

DISP 135F (- 1357 

DIV 0677 

DIVI 0661 

DIVL 0687 06CS 

DLSL 0898 

DLSR 0890 

OMA OAll < - OA62 OA82 

DMAB 0933 OA44 OA48 OA4C OA4E 

DMAM OA29 (- 0938 

DMCK 092B 0929 

DMD 073B 

DMDI 073C (- 0742 

DMDV 0699 (- OF21 

DMID 073F 

DMIS 073E 

DMNX 06A7 06A9 

DMON OAOI (- 09FF OA17 OA19 OA23 OA55 

DMP1 0267 (- 0264 0203 02FD 0301 

DMPE 0004 OCOA 

DMPX 00F8 0005 OC09 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

DMPY 16C2 1400 

DMRI OA31 c: - OA28 

DMR2 OA39 OA34 

DMRR OA28 ( - OA30 OA30 

DMS 073A 

DMSO 06A5 06A8 06A9 

DMUL 069C 

DNEG 0693 

DNVL 09CF 4: _ 0900 

DONE OBEF 4:_ OBEC 

DPF 0649 

DPF 1 0650 4:_ 0654 

DPFS 0653 4:_ 064E 

DPPX 1354 

DSCP 02AB 4:_ 0263 

DSFT 08AC 0892 0897 089C 08Al 08A6 08AB 

DSIX 059A 4:_ 0595 0597 

DSJB 0980 4: _ 0970 

DSR 0973 4: _ 09se 

DSRJ 098B 0905 

DSTV 0047 I: _ 056F 0570 0575 0576 058B 058E OSA4 05 AS 

DTOB 1660 1:- 1622 1635 1639 1644 1646 164E 1679 167B 1684 1686 169~1 169C 16AD 

DTSI OOFS 4:_ 0686 13FO 

DTST 13FO 

DUMP 0214 4:_ OFOD 

DUP 1300 

DVLl 0691 <- 068B 

DVL2 068C 067A 
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OXBl 0302 (- 03CC 

OXBC 0304 (- 0300 0305 

OXBI 0305 

OXBZ 0300 

OXCH IJCE 

DXIl 0307 03CF 

OY03 OE6F OE35 

OY25 OE71 (- OE36 OE37 

OY26 OE73 (- OE40 

OZRO 03F6 

EAOO OBAF (- 0840 

EBNO OB3C (- 0834 0835 0836 0837 

ECM 020A 0204 0227 0248 07C1 

ECMP OBE6 (- 0839 

EOI2 1266 

EOI3 1318 ( - 1280 1294 12Al 12A7 1282 12CO 12C6 1204 1207 12E4 12E9 12EF 12F 1 12FA 1312 132F 1330 1331 
1338 133C 133E 1345 134A 134C 1353 

EDI4 1267 (- 131C 

EDI5 130F (- 1277 

EOI6 131A (- 1203 12F7 1352 

EDIT 1256 (- 1008 

EOIV OB76 (- 0853 

EOlP 0890 (- OB9A 

EOTl 1270 

E012 1315 

EDVl OB92 OBBE 

EDVZ OBA5 0876 

EE13 155B 1513 

EFC3 OB4E OBB8 
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EFCH OBFl .( - OBE8 OBm 

EFOV OB06 .( - OB04 OBOS, 

EMPY OB54 

ENOF 1320 .:- 1315 

ENOP 1057 ,~ - 100E 

ENEG OBOB OB38 

ENP1 OC93 1:_ OC90 

ENPF OC92 1:- 0013 

ENRM OBC7 i:- OB75 OBA4 

ER13 17CE (- 155B 1577 16EO 170B 173B 

ER15 17CF (- 17BO 17B4 

ER17 1703 (- 1774 1774 

ERON 0080 0010 

ERXT 0092 ODIE 

ESUB OBAE <I: - OB40 

ETBL OB34 

ET02 OOOB 04A7 0401 04E2 

ET03 OOOF ( - 0317 0400 0408 0453 045C 053E 057C 140E 

ETRP 1325 ( - 1290 12B8 1336 1336 

EVAN OBFA OBBC OBBO OBBO 

EXAM 0934 092A 092F 

EXF 063F 

EXFP OB2F 

EXFS 0646 ( - 0642 

EXI6 0178 ( - Ol6E 016F 01AO 01AE 

EXI7 0185 ( - 017B 0170 

EXI8 0186 0184 

EXI9 0170 ( - 0191 OlAF 
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EXIT 0163 

EXM1 0938 (- 0942 

[)(SU 0176 <- 0166 

EXT 00C4 (- OOBE 

EXUV 0833 (- 0820 

EZRa OBF7 (- OB54 OBs4 0876 OBA5 OBBO OBC6 

FAOO 081C (- OS3A 

FAOJ OS24 0835 

FCHO 0950 (- 0930 

FCH1 094F 0900 093F 094E 0959 09sF 0992 0907 09FB 09FE 

FCH2 17A6 ( - 1745 17A2 

FCH4 094E (- 0967 OA3E OA7B 

FCHA 17A3 < - lsS9 

FCHB 17 AD (- 1507 lSIC lsSA 1610 1712 1710 

FCHL OA7B (- OA3E OA3F OA44 OA4s OA46 OA47 OAs2 OA7C OAFI OAFA 

FCHR OA7A <- OA73 OA74 OA7S OA7S 

FCMO 0819 (- 081B 

FCMP 0817 

FCRT OA7C (- OA79 

FOIV 0845 

FOS1 0592 (- 0579 

FOSX 0599 < - 0596 0598 

FOZR 0851 0846 

FILL 11D4 1183 l1SC 

FINI 06E5 ( - OBOE 

FIUL 098A 09E4 

FIXR 0857 

F I Xl 0861 



PAGE 483 ICF/55 MICRO-ASSEMBLER 10/ 2/86 9:28 AM 
SYMBOL CSAOOR SYMBOL TABLE CROSS REFERE~CE 

FLSH 07A5 ( - OOOA 

FLT 080C 

FLTl 0810 ( - 0815 

FLTN 0815 ( - 080E 

FLTZ 0816 ( - 0800 

FMPY 083B 

FNEG 0854 

FOV 0832 

FOVZ 0871 0869 

FSSR 04AO ( - 0490 

FSUB OB3A 

FTST OB6E ( - 0860 0868 

FUNZ (,874 ( - 0858 0861 

FXSL 0869 ( - 085A 0863 

GORT 0916 ( - 00B5 

GOXO OOOE 0003 

GRP7 OF lE 

GSMC 0490 (- 048F 0490 0499 049A 

GTPI OCE6 ( - OCE8 

GTPR OCE4 ( - OC99 OC9B OCA4 OCA6 OCB5 OCB7 

GTPX OCE9 (- OCE5 

HALT 031C 

HIOP OC28 ( - OC22 

HLTP 09Al 0949 0949 0940 09BC 

HMIT 05FO ( - 0022 

IABC 03BO (- 03BB 03BF 

IABI 03BE 

IABZ 03BB 
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IAIl 03CO (- 03CA 

IC 12B9 (- 1272 1273 

ICI 12C3 1273 1274 

rep 12EA ( - 1276 

rcs 0036 (- 00A6 027F 0796 

ICSH 00C3 014F 

!DY 0972 (- 0908 

!DYB 097F (- 0975 

IFC 09BD (- 09BS OAB6 OABA 

IFCI 09Cl (- 09Cl 

Irec 0985 (- 0982 

IMD 0730 

IMDI 0731 (- 0739 

IMD2 0733 073D 

IMID 0736 

IHIS 0735 

IHS 0073 (- 0025 

IHSM 072F 

IN9D OOAC ( - 00A8 

INCA 06BA 

INCB 06BC 

INCX 06B8 

INIA OC56 (- oeS7 

INIR OC63 ( - OC63 

INIT OC50 OCID 

INl2 0995 0994 

INTl 0901 09Be 09FB 

INT8 002B 0040 OOSC OOSE 0060 0063 07E8 07FO 07F2 
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INT9 009E < - 0054 007B 0090 06E3 07A4 0040 1350 1361 

INTH 0993 < - 0901 

INVM OOCC < - OB28 

IOAl 07B4 < - 07B9 

IOA2 07B7 < - 07B7 

lOA 3 07B8 <- 07B5 

lOAF 07Bl < - 07AE 07C3 

lOBS OCOO 

IOEE 0004 < - 00F2 OB2E 

IOER OOFI <- 0906 

IOLT OCOO <- OFOO 

IOMS OB20 (- 0080 0090 OOAE 00B4 OOBO OOBE 0247 024A 0240 024F 0250 ()251 0253 0255 0258 025B 025E 0260 
0260 026F 027C 0270 0290 0291 0296 0299 029B 029E 02AO 02Al 02A3 02A4 02A5 02A9 02E6 0314 
079E 07B6 080B 08Fl OC31 OC40 OC4C OC54 OC59 OC5C OC5F OC61 OC62 OC64 OC6S OC66 OC68 OF09 
OFOA 

lOR 09CB (- 0923 092B 0930 0931 0958 095A 097F 0980 0980 099A 099F 09AB 0980 09B8 09B8 09BE 09CI 09C5 
0909 09E3 09E7 09Fl 09F2 09F4 09F6 OAIE OA31 OA32 OA3A OA66 OAC8 OA02 OA04 OAOS OA09 OAOC 
OAEO OAEO OAF3 OF11 

lOW 09CA ( - 090C 0939 093A 0944 0948 094C 095E 0986 0960 0970 0976 0978 0979 097A 0982 0983 0985 0986 
0987 0988 0989 098A 098F 0991 0999 099C 0990 09AO 09A2 1)9AF 09B2 09B3 09B4 09BB 09CO 09C3 
09C8 09EB 09EO 09EF 09FO OAOO OA05 OA06 OA07 OA09 OA18 OA21 OA22 OA29 OA3C OA65 OA6E OA6F 
OA71 OA72 OA89 OA8F OA90 OAB7 OAB8 OAB9 OABB OACI OAC2 OAF2 OAFS OAF8 OAF7 OAFS OAF9 

IR 0010 

IRI 0032 ( - 0056 OOSE 0060 OOAA OOAB 0797 OC91 1097 1098 

IRO 0012 

IRON 001F ( - 030B 0445 0452 0487 04C7 0408 04E9 051F 0521 052B 05511, 055C 0563 OSge 08CA 08DA 08F8 OC18 
10BF 1133 1324 13FE 

IRH 0021 ( - 0010 0012 0020 0323 

IRO 0064 ( - 0024 0660 0875 088F 0871 0872 0872 

IRX OOAE < - 00A9 

IS 12FO 1277 

ISRI OC8C OCBE 

ISTR OC89 OC92 0012 
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ITAB 0900 

IXBC 03eo 03eB 03eE 

IXBI 03eE 

IXBZ 03CB 

IXIT 0192 

IXTl 0197 <- 0195 01B9 

IXT;? 0196 

IXT3 0160 < - 0196 0187 0188 

IXT4 01B2 ( - aOA8 0196 

IXT1 019F ( - 0181 

IXTB 01A2 ( - OlBE 

IXT9 OlBA 01B8 

JOCU 07FF 07FB 

Ll OE40 (- OE47 

L2PF 0303 (- 07ge 07B4 0805 OF07 

LAO 0370 

LADS 06eo 

LAI5 OlFl (- OlEE 

LAID 0380 

LAIP OlEO 

LAIS 037F 

LAP OLEA 

LAPI OlEC ( - 01FO 

LAPS 01F3 (- OlEB 

LAO 037A 

LAS 0379 

LB32 0368 0350 0350 0364 

LBO 0361 
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LBOl 0365 (- 0363 

LBOL 0366 

LBOR 0367 

LBIl 0373 (- 0371 

LBID 036C 

LBIS 036B 

LBU 00A5 (- OOAl 

LBPH 03E2 (- 0358 0361 

LBQ 035B 

LBS 035A 

LC2 0287 (- 0285 

LCKl 020A (- 020F 

LCMP 06BE 

LO 0288 (_. 0286 

L02 0285 0279 

LOO 0349 

LOOl 034A (- 0355 

LOOW 1030 (- 10lD 

LOE! 0721 ( - 071E 

LOEA 071B 

LOID 0352 

LOIS 0351 

LOIV 06e8 

LONE 0280 (- 028B 

LOP 0356 

LOPl 0357 

LOPH 030E (-- 0349 0352 

LOS 0348 
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LDVI 06CB ( - 06CE 

LDV2 06CE 06C9 

LOW 1020 1010 

LOW1 1046 <- 1023 

LOW2 1049 ( - 1033 

LOWC 1043 ( - 1025 1025 1035 1035 1807 

lOXA 03EF 

LOXB 03EO 

LEN 1798 ( - 1506 1518 1588 15C8 

LI32 0376 ( - 0372 0372 

LLB3 0159 (- 0156 

LLBL 0151 

LLNI 0655 

LLS1 13F8 <- 13FC 

LLS2 13FD ( - 13FA 

LLS3 13FE ( - 13FB 

LLSH 13F2 

LMPY 06C3 

LOAD 0200 (- 0003 

LOOP 09CE 09CF 

LPSH 0308 (- 0329 032E 036C 0380 

LSEA 0700 

lSl 087E 

lSR 0882 

lSSO 070A 

lST acco 

LSTO acos aC03 

LSTS OC04 OCOI 
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LSTA 0986 <- 09E6 

LSTL OC72 <- OC6C 

LSTX OC6A 

LTCE 0006 < - 02EO 

LTCK 0208 

LTOP 0302 < - 0246 OC1A OC30 OC43 

LUPl OE3F < - OE4C 

LUP2 OE60 <- DE5S 

LUP3 OE6B <- DE61 

LWO 0329 

LW01 032A <- 0331 

LWID 032E 

LWIP 0335 

LWIS 0320 

LWP 0332 

LWP1 0333 < - 0337 

LWP2 0334 < - OCD7 

LWS 0328 

LXD 0339 

LXD1 033A <- 0341 

LXID 033E 

LXIP 0345 

LXIS 0330 

LXNI 0657 

LXP 0342 

LXP1 0343 <- 0347 

LXS 0338 

MA 1291 < - 1270 
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MABF 055B (- 0550 0594 OSAA 

MABR 0562 < - 0554 

MABS 0549 (- OS3C 

MAF 054F 

MAOE 04C5 (- 04B6 

MAP1 02E3 02E8 

MAP2 02E7 02E4 

MAR 0553 054E 

MASK 178E 1504 151A 1587 15CO 1704 

MAX 0558 0552 0556 

MBAF 0439 

MBAR 0446 (- 0438 

MBBF 041A 0413 

MBBR 042E (- 0427 

MBlA 0538 

M8lR 0545 < - 0540 

M8SF 040F 

MBSR 0423 < - 040E 

MBWA 0486 (- 04A8 

M8WI 04C6 (- 04AE 04BB 

MBWS 04AC 

MBWX 04CO 00E6 0480 0484 048A 048E 

MC 12 BA 1270 

MCM! OBeD 08CB 

MCM2 08CF oacc 08CD 

MCMD 08C4 ( - 0009 

104003 0538 0505 050F 051C 0526 0530 

MDS 0568 
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MOSR 0597 (- 0593 

MOWO 1332 ( - 1317 

MFDS 0588 

MFSU 0586 

MLBR 0582 0570 

MLBS 0569 

MLOG 0788 (- OOOB 

MMAP 02El 

MMOI 0763 0769 

MMDN OEA3 ( - OE89 

MMDQ 0762 

MMID 0766 

MMIP 0771 

MMIS 0765 

MMP 076A 

MMPI 0768 0773 

MMP2 Ol6C (- 0764 

MMTM OE99 OE95 

MMXT OEA5 (- OE77 OE7B OE7C 

MN 129E (- 1271 1272 

MNI 12B3 12Al 

MPAA 1757 <- 1749 174B 1740 174F 

MPMS 0761 

MPY 0670 

MPYI 0674 076F 

MPYO 1700 140B 

MPYI 0659 

MPYL 06~ 1 
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MPYM 1746 (- 172A 172C 172E 1730 

MPYR 1727 

MPYS 1581 (- 1533 1534 1545 1561 1570 

MPYX 1766 <- 1727 1728 1729 

MRTO 0003 0900 OB25 

MSK OE66 OE67 

MSKB 1794 1603 

MSTA OE77 0022 

MSTO 00C8 09CE OB23 

MSWP 1761 (- 170E 171C 

MTAl 0619 060C 

MTBA 060E 

MT8X 0621 

MTCP 02CB (- 04FA 

MTDS 059F 

MTSW 0590 

MTXl 0626 (- 0623 

MVBl 040B (- 0407 

MVBA 0437 ( - 0400 

MV8D 0408 

MVBL 053E 

MVBP 0400 

MVBS· 040E 

MVBW 04Al 

MVLB 057C (- OS6A 

MWO 0515 

MW1 0517 

MWAE 04B8 (- 04BF 
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t-f.IAO 04BC ( - 04C5 

t-f.IBF 0520 ( - 0518 0542 057F 

t-f.IBR 052A ( - 0527 0546 0583 

t-f.IO 050F 

t-f.IE3 0531 050B 050C 0511 0513 0515 0516 

t-f.IF 0518 

t-f.IF 1 0519 050E 

t-f.IIX 0510 ( - 0519 0528 0543 0547 0580 0584 05AB 

t-f.IOL 00E6 04AF 04B3 04B9 04BO 

t-f.IP 0505 

t-f.IR 0527 (- 0517 

t-f.IR 1 0528 ( - 050E 

t-f.ISE 04Bl ( - 04AC 

t-f.ISO 04AE (- 04B5 

t-f.IX 051B (- 051A 0529 0544 0548 0581 0585 

MY29 160E ( - 1731 

MYST 1738 ( - 1735 1745 

MlRO 1730 ( - 171E 

NBAF 1218 (- 1220 1226 122C 1237 

NBAS 121B ( - 1228 1231 123C 

NCHL OOCF ( - OOAF OCIB OC45 

NCON 0002 ( - 02A7 

NCYe OCEF ( - 0015 

NEG 067B 

NEGB 16CO 15CF 15EO 

NEGO 1801 101F 

NEGl OBOE OBE2 

NEWC 07C3 07AC 
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NEXO OC33 < - OC3S OC3F OC41 OC4B OC4F OCSB OCSE OC69 

NEXI OD49 0790 08BO O~BF 08C3 0802 08E4 OBEC 08F6 08FC OCSF OCFO 0007 0045 0048 

NEXS OC37 < - OC24 OC27 OC28 OC29 

NEXT 0007 008F 0092 0110 0141 01SB 01CO 01C2 OlCB 01EC 0318 0344 037E 03BO 03C3 03CS 03CO 0304 030A 
03E6 03E9 03EA 03EC 03EO 03FO 03Fl 03F2 03F3 03FS 03F8 03FC 04FS 04F8 OS3A OSB5 OSB8 OSBO 
05C3 05C8 0502 0504 0506 0509 050B 0500 050F 05E2 05FO 05F2 05F3 05F7 0600 0618 061F 0656 
0657 0658 0660 0669 0678 0670 06B8 06B9 06BA 06BB 068C 06BO 06BF 0747 07FF 0816 08B9 08BA 
08BB OBEO OBEF OC36 1058 1305 l35B 136A 136B 137A 1370 13CB 13CB 13Fl 13F9 1455 1493 l6Cl 
l6C9 16CB 16CC 1709 170B 

NMSK OE6A OE64 

Nap 0006 (- 0083 0094 0105 0619 0620 0628 066B 066C 0660 066E 0049 1374 

NORM 082B ( - 0844 0850 

NOSX 0001 ( - 0079 

Nor 03fC 

NRM 0061 (- 0307 

NRNB 0948 (- 0940 

NRUN 0940 (- 0935 

NSOV 04F9 (- 0263 

NSLl 1506 1512 1513 1515 

NSLD 1511 1505 

NSPG 1283 (- 1267 128B 1292 129F 12BA 12BC 12C4 12C7 12CE 1206 12F3 12fB 1330 133F 1346 1347 134B 1340 

NSRC 1306 (- 128E 1295 12A2 12A8 12B3 1332 

NSYC OOCO (- 0290 

NTRG 130A (- 128F 129B 12A5 12AB 12BO 12B6 12Cl 12CB 12EE 12F5 12FO 132E 1331\ 

OBSO OAEC OAOB 

OBSR DADO ( - OAEf 

OLDI 07AE 07BO 

OlDC 07AD 

OR 03F9 

ORr 066C 



PAGE 495 ICF/55 MICRO-ASSEMBLER 10/ 2/86 9:28 AM 
SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

OVFL 13AA <- 138C 

OVPN llDE <- 1190 1194 1242 1247 1339 

PARC 1040 <- 1000 

PAUL 0912 <- OAD6 OAD7 OADF OAEB OF13 

PAUS 0310 

PCAl 0100 

PClO 0113 < - 0101 

PCL! 0101 < - 01F9 

PCl3 0117 < - 0035 OOCO OlOF 0284 

PCl6 0126 < - OllF 

PCl7 012C < - 012A 

PCl8 0147 <- 0132 0133 0188 0189 

PClP 012B < - OllA 0125 OlL9 

PClX 012A < - OllC 

PCN 01BF (- 0193 

PCSO 0111 < - 010A 

PHI 005A < - 0028 05FF 

PFWO 0798 ( - 005B 

PFWM 0026 0073 

PHDB 13C5 < - 13BB 

PlDA 0701 

PlSA 0700 

PON 0791 < - 0001 

PONE 0001 

PSDB 1359 

PSEB 135A 

PSEH OOCA 135A 

PSHI 13BE 13B3 13B4 13B6 13B7 13B8 13B9 13BC 
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PSHA 00E3 <- 0004 031E 0788 07A5 

PSHF l3CA <- 13B9 

PSHL 003F <- 0043 0046 0047 00411 004A 

PSHM 0018 (- 0076 0088 0152 OlCl 0lC6 OlEB OlEE 0lF5 030E 0332 0335 037A 0370 03E7 03EF 03F4 03F6 054B 
054C 056B 0560 0588 0589 058B 059F 05AO 05A2 0655 0701 070E 080C 08C6 OCOE OC6D OCD6 0044 
OFOO 10911 1300 1303 

PSHR 1382 

PSM2 001B <- 0356 03F6 071B OC93 1303 

PSTA 0706 <- 0700 

PSTK 0107 (- 0116 

PSTO 13C2 (- 13C1 13C9 

PTOS 0105 <- 0114 

PUL2 OOOB <- 030C 053F 054A 0699 069A 0725 07F7 08C4 OBE6 OC3C 0093 1040 10S7 105B 113A 125B 1362 13F4 
13F5 140F 1801 

PULM 0008 (- 0300 053E 053F 0549 054A 054B 054C 056B 056C 0589 OSSA 05AO 05AI 0699 069A 0706 0714 0725 
07F7 08BC 088E 08CO 08C4 08C5 OBOB OBE6 DC 11 OC13 OC3C OC42 OC72 OC84 OCCE OCE2 OCEB 0046 
0095 OE21 1020 1030 104F 1057 105B 113A 1362 13F4 13F5 140E 140F 1416 1500 1516 1583 15B8 
16C2 1700 1801 

QAS1 08BO (- 0886 

QAS2 08B7 (- 08AE 08B4 

QASL 08AO 

QASR 0884 

RBKO l3BO <- 139A 1398 

RBYA OA6C (- OA6A 

RBYB OA66 OA63 

RCCR 0044 0005 

RCLK 03E7 

RCMO OC42 OCOB 

ROBE OA76 OA70 

ROCU 07F7 0011 

ROEI OA73 OA70 
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ROEN OA70 I: _ OMB OA4C OA40 

ROT OM9 ,(- OA39 

ROll OMO 1:_ OM9 

ROT3 OAS3 0: - OASO 

ROTA OAS2 OAS7 

ROTB OMB <- OAS7 

READ OASE <- 0903 0907 

REMO llEF ( - 122F 123~, 

RESQ 13AC .(- 13A7 13AS: 

RESX 13AO (- 13M 

RESZ 13AE 13M 

RI04 OC4C ( - OC4B OC4E 

RMIT 0324 ( - 0024 

RMSK 0316 ( - 03E8 

RMW 09SA ( - 09DA 0947' 09AS 

RRE 1 OAOO (- OA62 

RREC 09FF ( - OA16 

RRG 0958 (- 090B 

RSOL 13AF (- 1390 

RSRT 0082 (- 00F4 060'! 06EO 0705 07E8 07F2 OH6 

RSW OFOO (- 13F3 

RTCL OA56 (- 09BA 

RWIO OC44 (- OC3E OC411 

RWIX OC4A ( - OC46 

S024 1708 (- 1536 1540 15A1 15B2 15B4 15B7 173C 1775 1776 

SB32 03AA (- 039C 039(; 03A5 

SBCK 04EF (- 0407 04E~' 

SBO 03A1 
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SBOl 03A8 < - 03AB 

SBOR 03A6 <- 03A4 

SBF 08BC (- OOOE 

SBFD 02F9 

SBII 03B4 ( - 03B2 

SBID 03AO 

SBIS 03AC 

SBl 08BE <- OOOF 

SBQ 0399 

SBS 0398 

SCAl 01C3 

SCAN 0629 

SCll( 03E5 

SClR 0046 <- 0006 

SCNO 062C <- 0629 

SCNI 0631 062B 

SCNA 17EE <- 1708 

SCNB 17DC <- 1511 1707 

SCND 17E5 <- 17E1 17El 17F3 17F3 

SCNE 17EC <- 17E6 17E6 17E8 17E8 17EA 17EA 

SCNX 0620 

SCNZ 01C6 (- 01C4 

SCU 04DF 0587 

SCUO 04E7 (- 04EC 

SCUl 04EA ( - 04E6 

SCU2 04ED <- 04E8 04EB 

SCU3 04EE ( - 04E8 04EB 

scw 04CE ( - 059E 
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SCWO 0406 ( - 040A 

SCWI 0409 ( - 0405 

SCW2 040B (- 0407 040A 

SCXO 0632 ( - 0620 

S013 1491 (- 1466 149A 

S023 16BO ( - 1624 163F 165B 165F 16AE 16B2 1608 

S024 1453 (- 1418 1418 15BC 15BO 150E 1600 

SOD 038E 

SOOl 038F ( - 0397 

SOEl 072B 0728 

SOEA 0725 (- 07lA 

SOlD 0394 

SOlS 0393 

SOS 0380 

SEO 1368 

SEOI 136B (- 1368 

SE02 136C (- 1369 

SETC 134B ( - 1319 

SETQ 13A6 ( - 138A 

SETR 137E 

SETX 13M <- 1389 

SETZ 1390 <- 1387 

SFC 1330 <- 1317 

SFLC 133F <- 1318 

SHIO OCIA (- OCOO OCOI OC06 

SHLT 0008 (- OOCI 00C2 00C3 00C4 00C5 00C6 00C7 oocs 00C9 OOCA OOCB OOCC OOCO OOCE OOCF 0000 0001 0002 
0003 0004 0005 0006 0007 

SI32 03B8 ( - 03B3 03B3 

SINC 004A (- 0000 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

SIOI OCIE OC38 

SlOE OC2E ( - OC26 OC211 OC28 OC2C 

SlOP OC23 

SL30 1562 (- lS3A 

SL3J 1541 ( - 1565 

SLSO 1510 1538 

SLD 1500 1405 1406 

SlDl 154A 1523 153A lS7F 15DF 1615 

SlD2 155C 1524 1538 lS8C 1737 

SlD3 1537 ( - 1500 

SlD4 153E 

SLD5 lS3A (- 1537 

SlD7 153C ( - 1538 1539 

SlDN 1544 150F 153F 

SlST 1546 ( - 1510 

SMO 0754 

SMOI 0755 (- 07SA 

SMEM 01CD ( - 01CS 

SMIO 0757 

SMIP 07SE 

SMIS 0756 

SMKI 030F (- 0315 

SMP 0758 

SMPI 07SC ( - 0760 

SMS 0753 

SMSK 0308 03ES 

SPGS 1278 1266 12F8 131A 

SPl T 1788 1503 1519 1586 15BF 160F 1703 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

SR30 lS7E (- IS2A 1715 1721 

SRSO 1526 (- IS2B 

SRO 1516 (- 1407 

SR01 1566 ( - 150E 152A 1563 15E2 1614 1714 1720 172B 1720 172F 

SR02 1578 ( - 150E 1528 1580 

SR03 1527 ( - 1522 

SRD4 1520 ( - 1580 

SRD5 152A (- 1527 

SR07 152C ( - 1528 1529 

SRON 1532 (- 1525 152E 

SROX 16B4 (- 150C 

SRPA 0014 

SRPU 0013 ( - 0014 0016 

SRST 1535 (- 1526 

SSE1 0716 ( - 0714 

SSE A 0713 (- 070C 

SST OCOg 

SSTO 1331 ( - 1316 

SST! 1330 ( - 1316 133C 

SST8 OCE2 ( - oeOE 

SST9 OCE3 (- OCEI 

SSTA 13M (- 1388 

SSTL OC82 ( - OC7C 

SSTX OC7A 

STAX 03E[ 

STBX 03EA 

STOB 1398 1385 

STDL 139B 1386 
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SYMBOL CSADOR SYMBOL TABLE CROSS REFERENCE 

STNU 00F9 (- 0013 

STNX 0106 ( - OaF A 

STOI 004B 0019 0010 OF18 

ST02 0051 ( - OOOE 00E2 0111 0112 0167 0101 01F5 030C 03EO 03E3 0536 1047 101lB 

STOA 17B6 (- 1535 1547 159F 150C 173A 

STOE 17BC (- 17B7 17B9 

STOG 17BA (- 17B8 

STOH 00C5 (- 0053 

STOP 031B (- 0327 0601 0796 07F5 

STOS 01CC (- 01C5 

STOV 0052 (- 0040 004F 01A3 01A4 1371 1379 137C 1381 13Bl 13C4 

STPO llE3 1158 1170 123E 

STPS llFB (- 122A 

STRT 0943 (- 0936 

STSB 1396 < - 1383 

STSM 13A8 138B 

STSR 0029 ( - 0059 0071 

STTH 00C2 (- 0043 

STTV 0041 <- OIOE 013A 0154 0157 0150 0lC9 

STUI 0048 ( - 0009 OF IB 

STUN 0049 <- OOOF 0115 0188 0177 01CO 0103 010B 0100 04F7 05B7 1379 137B 137C 1396 13Bl 

SUBM 15A2 1591 

SUFS 12E5 (- 1209 

sun 1:'05 ( - 1275 

SUSB OABE 00F2 097E 

SUSC OABO ( - 090B 

SUSP 0908 0962 096F 0973 0984 0994 09E5 09E8 09EE OA93 

S\oIO 0385 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

SWOl 0386 (- 03SC 

SWID 0389 

SWIS 0388 

SWS 0384 

SWUB 040E (- 0404 04E5 

SXIT OICF 

TABE 014C (- 018E 018F 

TABP 0149 (- 0137 

TABS 0140 (- 014B 

TABT 0150 0140 

TASI 13EO (- 130B 13E2 

TAS2 130E (- 13E4 

TASL 13DA 

TASR 13E2 

TBA 0605 

TBC 0633 

TBCl 0634 (- 0638 063B 0630 

TBFL OE75 ( - OE60 

TBX 061A 

TCI 06D2 0607 

TC2 0608 ( - 0604 

TCBC 0630 

TCCS 1099 (- 1017 1018 

TCLK 06CF (- 0027 

TCSQ OAFB (- 0079 

TDSX 05AO 05AC 

TE 1326 ( .• 1315 

TEST 13EF 
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SYMBOL CSADDR SYMBOL TABLE CROSS REFERENCE 

TICO 06DE 

TICI 06El < - 0600 

TICK 060C 

TICR 06EO < - 060B 

TIMI OE17 OE12 

TIME 00E8 <- 00F3 031F 0322 06CF 060A OAFB 

TIMR OEOO < - 0020 

TLK1 0977 (- 09EA 09EC OASO OA7F 

TMRQ OE20 (- 0021 

TNSO 13EE (- 13E7 

TNSI 13EC (- 13EE 

TNSL 13E5 

TON 0040 0008 

TR 10FF (- 101E 

TRI 1113 1123 

TR2 1114 111E 1121 

TR3 I11F 111C 

TR4 1122 ( - 1110 

TR5 1132 1120 1130 

TR55 1124 (- 1112 

TR6 1126 ( - 112E 1131 

TR6E 0175 OISC 

TR7 1134 (- 1101 1114 1122 1126 

TR8 1137 (- 1103 1103 1106 1106 

TRAP 0000 0004 

TRBC 0638 

TRCE 005F 0150 

TRN1 1100 1107 
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SYMBOL CSAOOR SYMBOL TABLE CROSS REFERENCE 

TRN2 1110 < - 110C 

TRP 003E < - 0000 OlCO OB32 OB3A OB3B OC02 OC03 OC04 OC05 OC07 OC08 OC17 0016 0017 0018 0019 OOlA OOlB 
ODIC OF20 OF20 1009 100A 1010 1015 1016 140C 1400 1500 1516 1583 15B8 1600 16C2 1700 

TRPI 0065 

TRP2 0066 <- 0832 

TRP3 0067 < - 0831 0832 

TRP4 0068 <- 0661 0678 0688 06AB 

TRP5 0069 < - 0853 

TRP6 004A 0175 018E 0193 0310 03E5 053B 0569 057C 0588 059F 0700 070B OCOO OC6A OC7A OCCO OC09 1084 
1354 1368 1382 13BB 13F3 

TRPA 006B < - 1160 11A3 1251 132B l6DC 

TRPO 006C <- 1499 1607 1706 

TRPO 006A < - l60A 1705 

TRPR 006E < - 1160 11A3 1251 1499 1607 l60B 1706 1814 

TRPS 0060 <- 16DC 

TRPZ 006F 

TSBC 063B 

TSRT 00F3 < - 09AO 

UANI 0839 <- 0836 

UANS 0837 <- 0824 

UEXI OOCI <- 0028 

UNCL 0055 <- 0130 

UNFL 13AB < - 138C 1390 1390 

UNPI 02BO <- 02C7 

UNP2 02BE <- 02C4 

UNPK 02BC <- 02AO 02CE 0206 04FO 0503 

USHT 04C8 (- 04BO 04B3 04BA 04BO 

UTRP 0070 < - 0065 0066 0067 0068 0069 006A 006B 006C 0060 006E 006F OBAO OBOA 

V OAB4 < - 0957 OA2E 
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VLB 11A8 (- 1183 H8C 

VLO 11Bl (- !lA9 

VMLB 11B8 (- U8A 1216 1221 1224 1232 1235 

VMLO 11C6 (- 11B9 

VRET llOC ( - 11AB 11B2 !lBB 11C7 1108 

VTRP llOB (- 11B4 11B4 11CB 11CB 

VZRO OBAB (- OBF9 

WAIT 0969 0902 

WBCl 04CA ( - 04B1 04B8 

WBC4 04CC ( - 04B4 04BE 

WBEN OA88 ( - OA8s 

WBNE OA89 ( - OA87 

WBXl OAIE (- OAIA OA24 OA2s OA27 

WBXO OAIA ( - OA14 

WCCE 0005 (- 0207 

WCMO OC3C (- OCOC 

WOIE 07C2 07C2 

WDT OAs8 (- OA39 

WOTB OASC <- OAs8 

WFMS OB24 <- OB25 

WI04 OC40 <- OC3F 

WIOC OC3F < - OC4A 

WMS1 OF07 <- OFOC 

WMST OF05 < - 00F8 

WRIM 09FC <- 090F 

WRIT OA7D ( - 0904 0908 

WRX1 OA24 < - OAIB 

WRXO OA25 < - OASC OASO 
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WRXE OA26 (., OA24 

WUN OA8E (., OA8C 

WUNl OA8F (., OA59 OA80 

X1W2 1672 (., 1638 169F 

X1WO 1671 (. 1645 167A 1685 169B 

X2WD 1660 (., 164F 

XAX 1304 

XBR 105B (. 1000 

XBX 1308 

XCH 1302 

XCH1 1303 (., 1307 13EF 

XCHD 1362 (., 1355 

XOCU 07FC (., 07F9 

XOIE ODE6 (., ODCD 0001 ODE3 ODE4 

XOMA OAOB (., 090E 

XEQ 1360 

XFIN 0005 (., ODES 

XGOB ooee (., OOlF 

XOR 03FA 

XORI 0660 

XT 11 OM6 OM8 

XTIN OMO OA30 

XTIR OM7 OM3 

XXX OE21 OE22 

lERl 03F'; 03F7 

ZERO 03F 4 

ZREG 1741 17A5 

lROB 03F 8 



PAGE 508 
SYMBOL CSADDR 

lROW 0836 (- 082A 083E 0848 

ZROX 03F3 

ICF/55 MICRO-ASSEMBLER 
SYMBOL TABLE CROSS REFERENCE 

101 2188 9: 28 AM 
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ADDRESS 
0000 38E5 7510 C3E3 E40C 38E8 C904 oe03 OE46 38[5 7194 00F6 4B53 38E!5 7104 eece C802 
0004: 38E5 7135 01F6 E78C 38ES 7510 CF83 ESCO 38[5 7110 CCF3 E40e 38E5 7010 CCF3 E510 
0008 : 5072 B179 CCFS FFFE S8EB 6710 8483 B080 3CES 7000 CC83 Fcoe 5072 B179 CCF5 FFFE 
OOOC: 38E2 A110 BC73 BOSC 3065 7043 CCS3 E84C 3CE5 7003 CCS5 OCBC 2975 7511 C495 E490 
0010· 38E5 7510 C213 E400 404A 4020 2638 5820 3945 7579 C215 3FFF 3975 7511 CF95 E490 
0014 : 58E9 2710 8133 B08C 3SFS 7110 CCF2 2510 58E9 2710 8133 BOSC 38F:3 7110 CCF2 2510 
0018 : 5074 BIE1 OCF5 E490 24C3 7047 CCF3 F920 ICES 7000 CCF3 FCOC 5CE" Bll0 OCF3 E490 
001C. 24A3 7111 CCF5 E490 24C3 7047 CCF3 F920 ICES 7000 ceF3 FCOC 3940 A979 00F5 3FFE 
0020 : 38AC 3510 0213 ESOO 68EO 4B10 00F3 A510 64A5 7224 F493 07f7 38Al 4908 0073 E241 
0024· 34B9 34C4 0643 CC92 64AB B445 0733 E95E 6400 OA28 1093 C801 28E!; 7104 CCF6 OB3E 
0028 : 3805 74C5 OC13 E56A 38E5 702E CCF3 FOA9 38E5 7023 CCF3 EC80 5074 Bl2E OCF5 F098 
002C· 2543 7140 CCF3 E49C 3933 6112 4CF3 ECAC 3AC5 7110 CCF3 EC03 38[3 6110 CCF3 E400 
0030 6173 7109 CC35 COOS 58E3 6110 ECF5 AC6C 5CE4 6149 OCF4 4002 38A:l 7190 8CF5 E5BO 
0034. 46E5 7110 CCB3 E50C 74E5 7104 CCC3 C45F 38EO 0910 OAF6 E40C 28EO Fl39 CCFA EOOO 
0038: 2970 F 110 OCFO MOO 38FF F910 F8F5 MOO 2CF2 [110 8CF2 A400 296F F910 FCF4 MOD 
003C. 2964 FI09 CCF5 COOS 3EB3 4000 ACF3 E500 38E5 7149 CCF4 2003 38EIS 7110 CCF3 E57C 
0040 : 40E5 7105 CC03 E4AF 38E5 7149 CCF4 2202 62(;0 lA20 FCF3 E40C 38M 7425 03F3 E70A 
0044· 38E5 7149 CCF4 2402 62CO lA20 FCF3 E40C 38A5 7425 03F3 E73A 38E5 7549 03F4 2603 
0048. 3975 7111 CCF5 E49C 38E5 7549 03F4 2802 38E5 7549 03F4 2A03 614:2 OB79 0094 3FFE 
004C 60B5 6310 80B3 E680 2C02 30C5 CCF3 E54A 38FO 0828 7EF3 EOOO 300B 3305 48F5 254B 
0050 : 60E2 0010 00B3 E40C 3945 7179 CCF5 3FFE 68E2 OB49 00F4 3002 2CAIS 70C5 CC03 E717 
0054 38E6 B510 09E3 E500 40E6 7159 CC04 0203 38E5 7105 CCF3 E4CB 38EI3 3159 CCFB 8000 
0058 38E5 7149 CCF4 0203 2CE5 7105 CC03 E4A6 38E5 7110 CCF3 E5CO 38El 8904 04F6 OE62 
005C 38E6 7559 02B4 0402 OCE6 7149 CCB4 3E03 38E5 75A5 0323 E4AF OCEIS 7159 CCB4 0003 
0060 38E5 75A5 0323 E4AF 3946 7111 CCF5 270C 38E5 7149 CCF4 0602 2CE5 7105 CC03 E4AF 
0064 60EE FBlO FEB3 E400 38E5 7105 OC03 E5C3 38EO 0905 0403 E5C3 3SEO 0905 0603 E5C2 
0068 38EO 0905 0803 ESC3 38EO 0905 OA03 E5C2 38EO 0905 1603 E5C3 38EO 0905 1803 E5C2 
006C 38EO 0905 lA03 ESC3 38EO 0905 1C03 E5C3 38EO 0905 lE03 E5C2 38EI) 0905 2003 E5C3 
0070 60E4 OB49 00F4 3202 28E8 B510 0293 E59C 38E5 7010 CCF3 E7FO 38Al 88C5 04F3 E499 
0074 38AO 8910 04Fl E67C 38AO 1910 2093 E670 38FO 1'510 C182 E5EO 2CFI) OBOS 7194 0181 
0078 2C07 Ell0 CEF3 E500 40EB 35M C017 6BEF 60EA 11149 COF2 COOO 38E5 7579 09E4 7FF 1 
007C A4EB 211E CCF3 FC09 28BB 3110 4CF3 E403 BOIS 6313 C5F3 ESOC 38E!; 7109 CCF2 E001 
0080 38EA 0904 0063 EC83 6072 OB10 00F3 E678 50A4 3020 CCF3 E400 394!; 7510 C063 E600 
0084 3 8E 1 8909 0474 401F BCEA B110 CSF3 E400 BCA9 1'510 0953 E930 387'; 7110 CCF3 E67C 
0088 BCE5 7110 CSF3 E40D 28FB 2510 9923 E40D 3S[5 C910 B893 E40C 38AI) F510 C183 A5E7 
008C BCE6 F 11D CCD7 6458 3880 OSCF 1194 6S50 2S80 08CO 1194 6054 38EI3 B509 C072 EOOO 
0090 34E5 7104 CA63 ECS3 44E5 7225 81F3 E612 38[B 11510 C073 E40D 387!; 7180 CCF3 E679 
0094 391B 3510 C063 E50D BCE5 7139 COF1 FEFE 38AO 08CS 1EF3 EOOI BCE!; 5310 C9F3 E900 
0098 3SEO 0910 2CF6 E40D 38EO 0910 26F3 EA3C 3SE6 7110 CC03 EA3C 3CES B510 D903 E400 
009C 3CE5 7110 CC03 E6DC 38E6 B549 C9E4 1802 5074 1l12E OCF5 F098 254:} 7140 CCF3 E49C 
OOAO 3933 6112 4CF3 ECAC 3AC5 7110 CCF3 EC03 3973 6109 CCF5 COOO 617:3 7109 CC35 8009 
00A4 3962 0910 0093 EF29 68C8 B312 48F4 62DO 3995 7510 0361 E60D 6951~ FIDO CEF3 E60C 
00A8 38E5 7504 DAC6 86CB 38E7 F9B5 FEF6 A6BB lCA8 6511 D323 E50D 38D5 7510 D323 E003 
OOAC 3911 E94A 00F3 COOl 2CA3 7000 CCF3 E50C 38EO 0904 A093 ACS2 18E13 1510 9CF6 E430 
OOBO 18E6 F llE CCF3 E408 2897 FIAO COF3 E44C 2CE5 6119 COF2 COOO 18E!~ 3510 D007 69E1 
00B4 38E5 7104 CCF6 6C82 3867 3104 CCF7 645B 5CIl4 7110 DCF3 E400 lCB:} 7111 CCF3 E400 
OOBS 3800 AII0 DCF3 E50E 3SEO AI09 BCF2 EOOI 74F6 3110 CCC4 240C 38E 1 S910 0076 A5FO 
OOBC 1860 OBOA OE67 5801 38F5 C904 0095 6C83 34[7 7184 C067 6C83 5C7'S 7110 OCF3 E67C 
OOCO 38A1 FI04 OCB5 C45F 38E5 7510 0084 2400 38E5 .,511 0084 240C 38E!S 7511 OD84 2400 
00C4 38E5 7509 0084 0006 38E5 7509 D084 0009 38E5 ·/509 OD84 OOOA 3SE'S 7509 OD84 OOOC 
OOCS 38E5 7509 DD84 OOOF 38E5 7509 0084 0011 38E5 .,509 0084 0012 38E5 7509 OD84 0014 
OOCC 38E5 7509 DD84 0017 38E5 7509 0084 0018 38E5 7509 D084 OOlB 38E5 7509 0084 0010 
0000 38[5 7509 D084 OOIE 38E5 7509 DOS4 0021 38[5 7509 0084 0022 38E':; 7509 D084 0024 
00D4 38E5 7509 D084 0027 38E5 7509 0084 0028 38E5 7509 D084 002B 38E!S 7509 0084 0020 
0008 38ES 7109 CCF3 COC1 38E5 7110 CCF3 EDOC A4E5 7310 CCF3 E400 397F F912 FAF4 79AC 
OODC 5CA4 BODE DCF1 F098 24E3 7043 CCF3 [C9D 457A 9601 E515 OCSC 3971: F912 F8F4 79AO 
OOEO SCM BODE OCF1 F098 24E3 7043 CCF3 EC90 457A 9601 E515 OC8C 507,$ Bi2E OCF5 F098 
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,':'ODRESS 
nl1E4 74E3 7140 CCF3 E49D 38E8 3110 CCF3 E4AC 00E5 7054 DC03 0303 38E5 7105 CCF3 ES5C 
,-'OE 8 28E5 7109 CC93 8061 38E5 7109 CCF3 8143 3885 7110 CCF2 E400 3885 7110 CCFe ECOE 
OOEC 38E5 7110 CCF2 3COD 3915 7110 CCF3 A40C 38E5 7110 CCF3 E40C 208S 711C CC82 3C41 
lloro 38E8 3179 CCF3 COOO 39C6 BOC8 CCF3 HOO 386S 7434 C042 EAFB 28ES 7S09 CE8AI 4144 
OOF4 : 34E5 7S10 C823 E40D 2818 Bll0 CCF3 E79C 3808 7110 CCF3 E780 38E8 7110 CCF3 E7DC 
OOF8 . 38E5 7104 CCFl 7C17 64E4 OBI0 00F3 HOC 38A5 7024 CCF3 C7SA 396S 7S10 CS75 E4AC 
nOFC 38E5 7110 CCF3 E40C 
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ADDRESS 
0100: 70E6 7110 CC93 F680 293B 3512 0134 752C 5CF4 BllO OCFl E407 34F7 A110 ECF2 E404 
0104 : 3805 7112 CCF3 F68C 5175 712E CC05 F099 24B3 7140 CCF3 E490 38B3 6109 4CFl 4008 
0108 : 4EC5 7110 ACF3 E40C 2C83 6310 84F4 2400 6053 7047 CC33 F846 5903 5118 6CFl BFFF 
OlOC· 4C54 2110 CC95 E4AC 400E 3062 C4F3 FCOC 70EB 2505 8443 E504 4459 9795 8575 A45E 
0110 : 3805 7510 C075 240C 34E8 B510 C513 E4AO 3885 7510 C510 2480 517C B120 CCOI E4BO 
0114 5CE4 B509 F053 800E 5979 1710 8493 E4AO 5CEO B513 0075 ECOO 38EO 5910 2446 E5AC 
0118 : 7105 5110 ECOI E405 10E2 F113 OCF3 02BC 6105 7045 C463 E4AE 384B 1110 CC43 E6BC 
011C: 3CFB 5710 02A7 2400 18F5 50CO 9C90 E400 20C3 3025 CCF3 E510 3476 DOCS CCF3 E49B 
0120 : 3CA5 7110 C4F3 E6CC OCA5 7067 8CF3 0011 38F5 7110 CCF3 EACC 38E5 ·,110 CCF3 E590 
0124 : 38F5 7110 CCF1 E405 2CFB 3445 C444 24AF 3C79 9710 C443 OCOO 38BE 3110 CCF3 CECO 
0128: ICES 7110 CC43 E400 38F5 7500 02B1 E400 38E2 FI05 OCF3 E4B2 3872 Fll0 CCF1 2400 
012C: 100B 3548 C443 COOO 2CB5 7110 C228 6403 6105 7138 C893 FE01 3CB2 F020 CC04 6507 
0130: 3475 5311 0433 OOCO 2C70 FOCO 8C93 OCOI 2CE2 FI05 8CF3 E51F 3CE9 9749 0472 C009 
0134 : 3CF5 7308 F4F6 01FE 2807 Al11 80F3 E6BO 38A5 60CO B263 FC04 2CF8 8510 0493 2A80 
0138 : 3014 OCF2 00F3 EE8C 28F3 7110 CCF3 E586 44F9 2718 E414 7FFF 44FB 3110 C::F3 E40C 
013C: 2C6A B102 COF2 F40C 611A B50E C553 0807 BCEO OBOO 0695 3FOC 0011 Fll0 CCB5 3FOO 
0140 : 3618 B110 CCFB 2400 38E5 7510 C074 FC30 38E5 7159 CCF3 C021 38B5 HI0 CCF3 E500 
0144 : BCEO OB09 09F3 8165 3B05 7110 CCF2 240C 38E5 7010 CCF6 640C 38EO FIA5 8CF3 E522 
0148. 38F5 7425 C443 E719 28A3 70FO CCFl 2400 40E5 7110 CC03 E580 OEll FI05 CC3B 2537 
014C 70E5 7110 CC03 E5BO 08EB 3510 0503 E40C 6832 OAC8 00F3 CIFO 28E8 B505 CC33 E711 
0150 3845 7445 C5F3 E575 60E5 7110 CA73 F680 70E2 2175 ECF3 E460 70F5 7110 FC93 E4F4 
0154 2 gEa 6510 E416 E400 60F5 7110 C402 E407 72CB 6710 F593 E540 70E9 F510 C413 E40C 
0158 3808 7113 CCFl OF6E 3CE5 7109 C473 C522 2CB2 FllO OCF3 E6BO 3C75 70C5 CC73 E410 
015C 3CF5 7110 CC07 240C 3875 7045 80F3 E504 2803 3111 9CF3 FCOO 2CE5 7110 8CF3 E400 
0160 30C3 2020 8CF3 E400 38EB 3505 8443 E58B 3CE5 7010 CC73 E400 5962 B179 CC04 3FF8 
0164 70E5 6113 EC72 EAAO 306F Bll0 AC65 E4AO 54EB 6713 B763 FE2C 6075 7007 CC93 F945 
0168 1CF9 9710 8492 E800 3CE5 7159 CC24 7FFE 40F2 B040 OCFO E40C 44E5 42AO 8813 FCOI 
016C 3CE5 70F5 CCC3 E507 4EC5 40AO 4C93 C800 3535 4107 E4F3 F5E2 04EB 66C5 E573 E9E3 
0170 3872 0910 00F5 E400 OC08 A310 88F5 2600 3464 3110 CCF5 MOC 6835 70AO CCF3 E401 
0174 OCAC 3035 CCB3 E810 38E5 7410 C4A3 E400 4955 7002 CCF3 F80C 3958 3007 CCF3 E925 
0178 BOE5 4310 8826 E5AO 3830 5910 24Ft 6404 38E2 FIll CCF3 EABO 08E 8 B513 0851 22BC 
017C 38F2 F063 OCF3 040C 3CE5 7105 CC03 E617 10F2 F110 OCF7 2400 14B5 5110 4CF6 E400 
0180 30C3 22CO 94F3 E400 28AO F025 4CF3 E511 3CE5 7110 C4F6 E40C 28F9 9625 4441 6511 
0184 38E5 7105 CCF3 E61B 3CE5 71A5 CC03 E61B 3852 FIll 8CF3 0401 2C50 EOCO 8C93 0400 
0188 2CE2 FI05 8CF3 E51F 3CF9 9708 5476 OlFF 3COl FBll FEF3 E6BO 3Cfl7 FII0 COF3 E800 
018C 3CE4 0013 OOFI 6COC 28F3 71BO CC43 2COC 30F9 34F5 04C3 E529 2C15 4045 4C93 E532 
0190 38F5 7110 CCF4 E40C 0425 5305 5EFB 25C3 716B 3110 CCF3 E62C 68E5 74F5 OBF6 E528 
0194 58AF F828 F673 C201 3CE5 7105 CC33 E65E 28A8 B445 OB03 E6CA 38EF E913 00F2 OEBO 
0198 lCA2 Fll0 OCF3 E500 lCE2 F113 CCFl FEBO 3CF6 7179 CC63 FFFC 38B2 0110 FCF5 A80C 
019C 3CF5 7110 CCF4 980C 3CA5 5110 8C06 A40C 58A2 Bll0 CC72 MOD 356E 2111 EC63 E6AC 
01AO 3CB5 5111 EC63 E8AO 58FF F910 F876 64AC 2962 Bll0 OC95 E400 lCF9 3710 A525 640C 
DIM 1809 3711 A523 E62C 3CB5 7111 CCC3 E6AO 3CE5 7159 CC23 FFFE 3035 6312 C812 F40C 
01A8 4CF5 6110 8C90 E400 61A5 6110 E443 E400 3997 F820 FEF3 ECOI 38,1\2 0901 00F3 E500 
OlAC 38B5 7110 CCF3 E903 1028 B528 0780 8001 3AC5 70C7 CCF3 EOE3 3815 751E 0703 FC06 
01BO OCE6 0110 C293 F80C 2065 7105 CC03 E67F 38EO 0909 OAF3 CEOO 2862 FI10 CCF3 E50C 
01B4 38E6 7109 CCF4 0024 3CE2 FIlO CC93 F80C 2005 7112 CC03 EABC 306A B510 OB03 E40C 
01B8 34F8 A625 FB03 E6EB 38ES 7105 CCF3 E65F 3402 Bll0 OC95 A730 2CEO 0910 0473 E60C 
01BC 3C05 7111 CCF3 E6AO S8AS 7110 CC66 640C 58U F905 F8F3 E68A 70fEF FBI0 F8F3 E40C 
01CO 70A8 F4CS C073 E4F8 38EO F510 C183 E400 38E3 F509 C071 C008 713B 3112 CCF4 752C 
01C4 38A5 7522 OC63 F680 5CEO B50S OC03 A733 3880 F510 C183 F688 38C5 7118 CCF2 FFFE 
01C8 50F5 7110 CC03 E407 70EB 6710 E413 FCOO 4539 A710 C573 FFOO 4CB3 FI05 AC75 241C 
01CC 38EC 3000 CCF3 E4BC 3965 7047 CCF3 E925 38E8 3113 CCF5 EOOO 5074 B12E OCF5 F098 
0100 24E3 7140 CCF3 F89C 5079 2710 E513 E4AC 7135 6112 FC93 F400 5809 271E A493 EC06 
0104 3935 7110 CCF5 030C 3805 7510 C065 E400 38EO A910 0093 E40C SOH B12E OCF5 F098 
0108 24E3 7140 CCF3 E490 3805 7110 CCF3 E500 38E5 7100 CCF3 E4AO 39045 7106 CCF5 2525 
OlDC 60E2 OBIO 00F3 E400 38A5 7425 C493 E76F 0401 0001 0000 4400 0314 0200 0000 0500 
DIED 0000 0000 0401 0001 0000 4400 0341 0200 0000 0500 0000 0000 0300 0100 0440 8000 
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ADDRESS 
01E4: OE40 0000 0002 0000 FFF2 0407 0001 0000 4400 0342 0302 0002 0000 0400 0343 0200 
01E8: 0000 0500 0000 0000 0180 0000 0008 0013 70E5 8319 A073 E401 28FO F427 C183 EFCF 
alEC: 4CE3 EI05 AC73 E410 70E2 2319 A073 E401 38FO F 427 C183 EFC7 1035 8UE OCF3 OC04 
01FO: 3C75 651E 9EC3 F405 1035 8UE OCF3 OC04 3C75 8UE 8C73 F405 5CE5 7109 OCF2 CAOI 
01F4: 38AO 0912 08F3 F80C 38BO F467 C183 E945 4CE3 0110 EC73 E40C 38E5 7110 CC93 FOOD 
01F8 : 38E5 7110 CCF3 E40C 3946 3511 0015 270C 3985 7082 CCF3 C400 38E5 7110 CCFS 240C 
01FC: 38E5 7110 CCF3 E40C 3855 7110 CCF3 E700 38E5 7110 CCF3 E40C 38F5 7000 CCFl 8400 
0200: 38EO 1909 2099 AOOI lC70 OBI0 FOF4 5080 28E5 7159 C2F9 EOOO 38AO 0910 0499 24A3 
0204 : 3805 7510 00A3 E500 3A44 F 110 CC64 2403 38EA 3510 0077 640C 8C83 70C8 CCFl A41A 
0208 : 39B5 7022 CCF7 0400 39B6 3506 0436 E417 38EF 0909 0816 8240 38AO 8910 0083 A65C 
020C: 3800 5910 70F3 E72C 38A6 1910 F 133 E670 38EB Bll0 CCF3 OA70 38E5 7510 00E3 OA71 
0210: 38FO 1910 2013 E660 2CF5 711F CCF3 C400 28B5 708C COF3 E450 38E5 6000 BC13 C500 
0214: 38EO 6910 98F7 250C 2905 3110 CCF3 E40C 2CE3 7109 CCF3 ce02 2C75 3110 CCFC 2400 
0218: lCE3 7109 CCF9 AOOl 38A3 6110 4CF4 6801 4993 7110 CCF3 E400 2CE3 7111 CCF6 640C 
021C: 5473 7108 CCF3 COFO 58B3 7110 CCF4 2402 50A3 7110 CCF3 E400 2CE3 7110 CCF3 F800 
0220: 2CE3 7110 ccn 640C 6183 7110 CCF3 E40C 2003 7110 CCF9 2403 4CB3 7110 CCF4 2402 
0224: 50E3 7110 CC53 F40C 2CE3 7110 CCF3 E40C 74E3 7159 CCF9 EOOI 38E5 7105 CC93 E42A 
0228: 28E3 7139 OCIA 2EEE 84E3 7109 CCF3 804E 68E3 7109 CCF3 C023 38E4 Ell0 CCF 1 A400 
022C: 38EO 3109 CC83 8074 38E5 7110 CCF3 E40C 388C 3400 0303 E400 38E5 7110 CCF3 E40C 
0230: 38CO 5910 FEF3 E40C 38B2 Ella 8CF3 E40C 38BO 4910 20F3 E40C 3CB4 Ell0 8CF3 E400 
0234: 2CE3 7109 CCF3 C69B 2CE4 FI04 CCF3 C7EA 2013 7100 CCF3 E61C 38EO 0910 1093 E6EO 
0238 : 3865 702B CCF3 C007 3C63 7106 CCF 1 A40F 3805 7110 CCF3 E630 38BO 0911 3493 E630 
023C: 3CE3 7110 CCF3 E400 3C03 7100 CCF3 E630 38E2 2910 2213 E6EO 3865 7020 OCF3 E400 
0240: 3CA3 7107 CCF 1 98FA 3A85 7UE CCF3 E409 041B 2110 OCF3 EOOC 38EO 0910 10F6 E400 
0244: 2914 F 110 CCF5 E51C 3873 7110 OCF 1 A400 38A3 7104 CCF8 4COA lE70 OAC4 FE72 EC83 
0248 : 3A66 30C5 CC92 E42B 38EO 0929 OEOO 6801 44BO 08C4 0491 AC82 lC70 OAC4 OF17 4A62 
024C: 38EO 0929 0053 C07D 2E65 70C4 CC62 EC83 38E5 7129 CCFl 80BE 84E5 6104 0012 AC82 
0250 84E5 7104 CC66 AC83 38E8 0904 0463 AC82 38EO 4909 00F2 E600 38AO 0904 0469 EC83 
,)254' 3855 70CS CCFl 6553 3A75 70C4 CCF2 EC82 18E8 B513 058A 244C 38EB 3485 0543 E58A 
0258: 38E6 7024 CCS2 EC82 3860 1910 CAFA 2405 38A5 7110 CCF3 A40C 38E6 7024 CC62 EC82 
025C: 38E5 7111 CCF2 240C 38E5 7129 CCF 1 80BO 3A65 70C4 CCF2 EC83 38E5 7129 CCFl 807E 
(,260 3AS5 70C4 CCF2 EC83 44EO 0904 0498 CA63 38EO 6909 8317 C671 3A85 74C4 OAB3 03E7 
0264: BOFA F510 0673 E73C 84E4 FI09 CCF3 OC80 38B3 7110 00F3 E600 3900 0910 0600 2400 
0268 : 3910 6910 26FF E710 38AO 8910 2F73 E600 44A4 7110 8CF3 E60C 3906 090B 00F3 805E 
026C: 28E3 6149 80F2 EOOI 3885 7104 CCF 1 AC83 3905 712A DCC2 EOOO 2CEO OB04 OE64 AC83 
0270: 38El 8979 00F4 E6F3 38E5 7110 CCF3 EA7C 3B4A 3510 0731 E400 392B B4Cl 0754 A40C 
0274: 3935 7426 0724 E710 38EO 4910 0063 A43C 38AO 1911 20F3 E670 38A5 7110 CCF3 E50C 
0278 . 38F6 3028 CCF3 COB1 38E8 E504 5857 6BIF 3861 Fl10 CC03 E670 lC70 OBOA OE62 F801 
027C' 9CE2 Fl04 CCF7 6C82 0665 70C4 CC62 EC83 3CES 6759 AC94 0802 3B06 3510 C361 E40C 
0280: 38El F179 OCB3 FFEE 58E4 E129 CCFB 0000 38E3 7110 OCF6 A40C 5074 BIll OCF5 E400 
0284: lCE3 7104 CCF6 445F 6CE8 F509 0871 8100 38EO 6905 B007 6622 38El C910 8007 6400 
0288 : 28E2 F159 CCF2 CE5C 3BF5 7110 CCF4 6400 38EO FOC3 9COl 980C 3CE5 7105 CC93 E637 
028C. 38F5 7510 08A2 FCOD 1C03 8C20 0093 FCOO ICED 0605 OE63 E720 BCEB FI09 C2Fl C6B6 
0290' 3801 C8C4 8272 EC83 0685 70C4 CC62 EC83 4510 0910 06F3 E710 2874 7110 CCF3 E60C 
0294. 38E5 7169 CCC3 COOl 2F43 712A CCF2 EOOO 2CEO 0604 OE63 EC83 38E5 7105 CCF4 A5C3 
0298 : 3900 191A 0062 EOOO 38E5 7104 CCF3 EC83 38EO 2913 009A 6569 38AO 08C4 1002 EC82 
029C. 18E8 6309 88Fl ECOO 3805 7510 CCOB 6COO 3870 08C4 1062 EC82 38E5 7149 CCF3 CI0l 
02AO 2E05 70C4 CC62 EC82 3870 OSC4 6062 EC83 3A92 48C6 OOFA 668B 38AO 0904 406A 6C82 
02A4 . 3A95 70C4 FC62 EC83 3800 OSC4 2072 EC83 3862 E8CO 00F3 OC04 J8E5 7105 CC63 E749 
02A8. 3A64 0910 14F2 E40C 3AS5 6024 8063 EC82 38E5 7585 0623 E533 38EO 5979 5EOO FFE7 
02AC' 38EO 6910 26F7 240C 38E5 7510 06C3 EB4C 38E5 7510 OS46 E400 0200 0000 0408 0002 
02BO 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 0000 0342 0300 0100 0000 
0288 0000 0358 0200 0000 0180 0000 FFFF OF05 0200 0000 0003 0500 0300 0000 0000 0000 
028C 38E5 7110 CCF3 E650 38EO 0909 0863 0071 38E4 F 109 8CF3 804F 3aEO 3110 CC83 840C 
02CO 38E5 5111 8C63 340C 388C 3400 OC23 E40C 38CA 3160 CCF3 E40C 3905 7100 CCF4 2COO 
02C4 38E 8 9510 96E3 EZOC 38E5 7109 9C03 0601 2CES AI10 ACF3 E40C 3831 68C6 40DO ESF7 
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ADORE S 
02C8 38E8 BIBO CCF3 E66C 3908 3179 CCF1 B081 84E5 7110 CCF3 E400 3~\80 382B BC03 C002 
02CC 38EF HI04 E833 C31E 38EO 6910 26F7 240C 38E5 7510 OBC3 EB4C 38EO 0910 EOF3 E400 
0200 38A5 7110 CCF3 E50C 38EO 1910 EOF3 E630 38A5 7110 CCF3 E50C 38E5 7510 0676 E400 
0204 38E6 B159 CC04 OE5C 38E5 7110 CCF6 2650 39BC 350B OBCO C040 40E8 9759 A054 OE5C 
0208 38E5 7109 CC24 0601 41E5 7110 CCCI MOD 4024 7110 CCF3 C800 2D03 6110 COF3 E700 
020C 38E5 7IlO CCF3 E40C 08F5 7110 OC23 E400 78E5 6109 4CF3 EOOI 7C:25 60C7 8CC3 E36A 
02EO 18E8 A7'lO A063 E40C 38EO 0909 1092 EOOO 38EO 0909 4053 81AO 38E5 7110 CCF7 6560 
02E4 3815 70A5 FC80 479E 34E5 7129 CC81 A801 34E5 7104 C093 EC82 3j'90 0911 1093 A57C 
02E8 3805 70C7 CCF3 078F 38EA 38CO 0003 E66C 38E5 7000 CCF3 E40C O€iOO 0000 0200 0000 
onc 0503 0000 0000 003C FFF6 003C 0405 0009 0009 8000 033F 0200 0000 0502 0000 0000 
02FO 0030 FHA 0405 0000 0000 COOO 0343 0200 0000 030E 0100 0000 0000 0358 0200 0000 
02F 4 0503 0000 0000 001C ODIC ODIC 0180 0000 3EOO 0000 0000 0008 Hll 0000 0000 0003 
02F 8 1800 0001 0000 0000 0405 0001 0000 COCO 034A 0200 0000 030E 0014 0000 0400 0367 
02FC 0180 0003 0000 0000 BCEA F509 0677 C669 84E4 FI09 CCF7 OC81 9[1F3 7110 CCF3 E730 
0300 39F5 7IlO CCF3 E60C 38E5 7104 CCF3 C99F 18EO 3B10 OOFA 240C 28E5 6109 85F3 CIAl 
0304 38B5 7IlO CCF3 A96C 38E5 7110 CCF3 E57C 20E5 71CO CCF3 E400 2M8 3045 C093 E585 
0308 38El 8Sl09 04F4 01AO 38AO 083F 0708 6676 38FO 1880 20F3 E45C 3eAB B550 CIF2 E40F 
030C 80E5 7105 OC03 E42C 80EB 3709 2084 4034 3900 F510 C183 MOC 38E5 7110 BC07 6560 
0310 2A19 35,10 C921 E579 20E7 F110 C093 E44C 3911 3111 CCF4 640C 4~04 Fll0 CCF3 COB6 
0314 2CB3 71B4 CCF1 AC82 38E6 3510 00F3 E400 38EO 0909 3292 C008 2CBA B710 20F3 MOO 
0318 34EO Fel25 OC93 FCIC 38E5 7113 CCF2 FCFD 38F5 7510 0182 2440 38E5 7509 DIE 1 OCOI 
031C 38El C9100 0073 E400 60EA B539 C4Al COOL 38EC F510 CE33 ·E400 38E5 7509 CE84 4149 
0320 3875 711E CCF3 E509 38EA 3110 CCF3 E400 38E5 7509 CE84 4146 38B5 7510 C213 E50C 
0324 6002 oe:08 0003 C201 34BO OAC4 40F3 OF12 38Al 08C4 00F3 080E HAS 7510 01B3 E50C 
0328 28E5 7110 OCF3 E400 7172 6375 A072 F36F 5CA3 E07E BCF3 AC04 3tl21 301E CC73 OC05 onc 2121 3(11E CC73 OC04 5CE5 7110 OCF3 E400 7172 6375 A072 F36F 5CA5 611E BCF3 A024 
0330 5525 611E OCF3 0015 20E2 6105 8C73 FCAB 70E2 2375 A073 E461 4CA3 E31E 9CF3 F405 
0334 3CEl 3010 CC73 E400 70E2 2375 A073 E461 2935 611E OCF3 E804 3C72 251E 9333 F404 
0338 28E5 7110 OCF3 E400 7172 6310 A072 FOOC 5CAC 271E 93B3 A025 2121 311E CCC3 OC04 
033C 38E5 7010 CCF3 E400 5CE5 7110 OCF3 E400 7172 6310 A072 FOOC 5CA5 611E BCF3 A024 
0340 5525 611E OCF3 0015 20E2 6105 8C73 FCEA 70E2 2310 A073 E400 4CA5 631E 9CF3 F404 
0344 3CEl 3105 CCC3 E410 70E2 2310 A073 E400 2935 611E OCF3 E804 3C72 251E 9433 F405 
0348 28E5 7110 OCF3 E400 7172 6365 A072 F37A 38AO 6110 9COl A4FO 3el71 3063 CC73 E8FO 
034C 48F5 7210 98Fl A78C 5C65 511E BCF3 B025 5CC5 71lE 6CF3 B020 2(1El 3110 CC73 E400 
0350 3888 7110 CCFl A78C 5CE5 7110 OCF3 E400 7172 6365 A072 F37A 5CA5 61lE BCF3 A024 
0354 5525 6HE OCF3 0015 20E2 6105 8C73 F02B 70E2 2365 A073 E46C 4CE3 E311 9CFl EA80 
0358 3CBl 311E CC73 F4F5 4CF5 5210 08Fl A780 28E5 7110 OCF3 E400 7170 A375 A072 F38A 
035C 5CA5 6062 BCF3 A020 48EB 5705 F683 E5A3 3888 Ell0 OCF3 E4F7 38B8 7110 CCFl E7AC 
0360 3888 7110 CCFl E7A5 7170 6375 A072 F38A 5525 7002 CC03 E92C 5C7F 9662 0653 B020 
0364 4955 7077 ACF3 F9A2 3888 E110 OCF3 E4F7 38B8 7110 CCFl E7AC 38:88 7110 CCFl E7A5 
0368 3875 7149 CCF3 COOO 2020 707E CC73 EC04 5CA5 600E BCF3 B025 5C:E5 7110 OCF3 E400 
036C 7172 63:75 A072 F36F 5CA5 611E BCF3 A024 555F F002 CCF3 F91C 21.26 6112 02F3 E930 
0370 2157 EJ:10 36F 1 AA90 5CBE 6662 0733 B020 48EB 5705 B763 E50A 488E 9310 OCF3 E4F7 
0374 38B8 7110 CCF 1 E7AC 3888 7110 CCFl E7A5 3865 7149 CCF3 COOL 21:120 707E CC63 EC05 
0378 5CA5 6CIOE BCF3 B025 28E5 7110 OCF3 E400 70E5 6375 A073 E461 39158 B512 C571 E8FO 
037C 38E5 7CII0 CCF3 E400 70E5 6175 OC73 E460 38E3 Fl05 CCF3 E410 5CE5 7110 OCF3 E400 
0380 7172 63:75 A072 F36F SCA3 E07E BCF3 AC04 3025 601E OC73 OC04 21.25 601E OC"13 OC05 
0384 28E5 7110 OCF3 E400 7174 6310 A072 FOOC 5CA3 A11E BCF3 A024 Ol23 70lE CC83 OC05 
0388 5CE5 7110 OCF3 E400 7172 6310 A072 FOOC 5CA5 611E BCF3 A024 5525 611E OCF3 0015 
038C 20E4 61.05 8C73 FElB 28E5 7110 OCF3 E400 7174 6310 A072 FOOC 5C:A3 AllE BCF3 A024 
0390 0523 71lE CC83 DC05 5C73 911E ECF3 B02l 00E3 7010 CC83 E400 5C:E5 7110 OCF3 E40D 
0394 7172 63:10 A072 FOOC 5CA5 611E BCF3 A024 5525 611E OCF3 0015 20E4 6105 8C73 FE3F 
0398 28E5 7110 OCF3 E400 7170 6310 A072 FOOD 38A7 E349 36F4 0000 5C:73 9112 FCF3 B02C 
039C 487B 56,D7 FAA3 FEAA 008E FIBO C4F3 E409 2003 6210 8483 E40C 0085 7110 CAF3 E404 
03AO 2CE3 62'10 8483 E40C 7170 6310 A072 FOOD 38A7 E349 36F4 0000 5523 B002 CC03 0020 
OJA4 SC7F 96,62 OA63 R020 4955 7077 ACF3 FAAB 008E FIBO C4F3 E409 2D03 6210 8483 E40C 
OJA8 0085 7110 CAF3 E404 2CE3 6210 8483 E40C 4120 707E CCF3 EC05 5CAE E60E 9A83 B025 
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AOORESS 
OJAC: SCES 7110 OCFJ E400 7172 6310 A002 FOOC SCAS 6l1E BCF3 A024 SS5F F002 CCF3 F91C 
03BO: 2126 6112 02F3 E9JO 2157 E310 36Fl EA9C SCBE 6662 OB43 B02C 48EB S705 FB83 E6E3 
03B4 : 008E BIAO CAF3 E4C4 48B8 7310 9CF2 2A02 0085 7110 C4F3 E409 48B8 7310 9CF2 2A02 
03B8: 3875 7149 CCF3 COOO 48BS 6270 OCFl E690 SCB5 600E FCF3 B025 3948 8510 3B03 ESBO 
03BC: 70E4 2305 EOF3 E71B 38El 4105 lC03 E41C 70E2 2221 A073 C180 4CE7 AI06 ACF4 26F7 
03CO: 3C74 l11E CCF3 F406 4CAE 239E 9H3 F407 38CS 7505 CS75 2722 40El 4305 2003 E410 
03C4: 3948 8710 lC83 ESAo 70E4 2310 EOF3 E400 4CAE AJIE 9EF3 F407 38C8 3110 CCFS 2400 
03C8 _ 38El 4105 3C03 E410 70E2 2223 A073 CIAO 4CE7 A706 BC04 2723 3948 ASI0 7C03 ESBC 
03CC: 70E4 2J05 EOFJ E74B 38El 6105 SCC3 E41C 3948 ASI0 7C03 E40C 70E2 2306 E004 275F 
0300- 3948 A710 5043 ESAC 70E4 2310 EOF3 E400 4CAE A31E 9EF3 F407 3BCB 3110 CCFS 2400 
0304 : 38El 6105 7CC3 E410 3948 A710 5043 E400 70E2 2313 E004 2400 4CA5 631E 9EF3 F406 
0308 : 3CE4 3110 8CF3 E40C 4CA5 63lE 9EF3 F406 40Cl 6105 4CC5 241C 5074 Bll1 OCF5 E490 
030C 24C3 7047 CCF3 F944 lCE2 7000 CCF3 FCOO 5CE4 BI10 OCF3 E490 24A3 7111 CCFS E490 
03EO 24C3 7047 CCF3 F944 1CE2 7000 CCF3 FCOO 5074 B111 OCFS E490 24C3 7047 CCF3 F944 
03E4 ICEO 7000 CCF3 FCOC 74EA F4F5 0086 E528 3805 7510 C070 24CC 38E5 7175 CCF6 E460 
03E8 74EA F510 0163 E400 3B45 7510 C071 E4Fo 04El 3105 CCC3 E41C OOEI 6104 4CC3 E2EE 
03EC OOEI 6105 4C03 E41C 38El 2105 4C13 E410 OOEI 3104 CCC3 E2H 38El 2175 4C73 E461 
03FO 38E3 FI0S CCF3 E410 04El 6105 4CC3 E410 04El 6105 4C13 E41C 38ES 7105 CCC3 E41C 
03F4 38E5 7175 CCF3 E460 38E3 FIOS CC73 E41C 38EO 8575 ClS3 E46C 38E5 7510 OFSl A4FC 
03F8 38E5 7105 CC13 E410 OOEI 0304 4413 E2H OOEI 0304 4013 E2EE OOEl 0304 4813 E2EF 
03FC OOEl 3105 FC03 E410 38E5 7110 CCF3 E40C 38E5 7110 CCF3 E40C 
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AOORESS 
0400: 380F F424 COF3 03CE 395A 8110 3C92 E400 3987 0110 lC97 2400 0415 7108 C2F4 4002 
0404. 4C02 211C 8C73 EOCB 2CA5 611E 8CF3 F407 4CA5 631E 9EF3 F406 4CE5 5305 OEF3 E42F 
0408: 380F F425 COF3 E7eE 395A 8110 3C92 E400 3997 0105 lC97 2627 4477 F710 F932 E40C 
040C' 002F 3110 EC73 C551 OOEC 31F6 CC78 240F 38E5 7510 0233 FE40 3CE5 71AO C901 OC03 
0410: 3CE5 7103 CA91 OC03 3CE5 7105 C6F4 644E 80E3 6311 8504 640C 04EB 0711 91A2 FE40 
0414: 3AOA 3447 0431 OC63 3CF5 7110 CA93 E406 3513 6309 C4F4 4004 38E5 7511 0142 FE4C 
0418 : 4112 7027 CCFO 010E 3915 7513 0410 0000 34EE FlOO CEF3 9COO 34E5 6200 8503 E400 
041C: 391A 3<18E 0433 E458 8203 7081 CCF4 6C50 4515 7027 C2FO 010F 28E8 9110 E4FO 0000 
0420: 40A2 74CO 0223 MOD 38E5 7510 01C3 E450 80E5 7105 C890 2507 3CE5 71BO C501 OC02 
0424: 3CE5 7103 C691 OC03 3CE5 7105 CAF4 649F 80E5 E311 8504 6400 08EB 0713 52E2 FE40 
0428 : 3AOA 3447 0501 OCB3 3CF5 7110 C693 E40A 3515 E309 C4F4 4005 38E5 7513 0282 FE40 
042C: 4112 70<25 CCFO 0142 3915 7511 04EO OOOC 34EE BI00 CEF3 9COC 34E5 6200 8503 E400 
0430: 391A 348E 0503 E459 8205 F081 CCF4 6C5C 4515 7025 C2FO 0143 28E8 9110 E4FO 0000 
0434 : 40A2 7<1CO 0363 A400 38E5 7510 0303 E45C 80E5 7105 C490 253B 38EF 5110 C293 FE4C 
0438: 3CE5 7510 0464 640C 2805 71B5 C891 E4F2 3CE5 7113 C4Fl OC03 34E3 6306 84F 4 64FB 
043C: 3AOA 3447 0431 OCFF 3013 7109 CCF4 4004 38E5 7511 03C2 FE4C 4112 7027 CCFO OlOE 
0440: 3015 7113 C890 0000 3015 7111 C4FO 440C 3513 6511 9F30 880C 0118 Bll0 CCFO 4400 
0444: 3915 7510 OF30 8800 3915 7512 CIFO OlOC 2805 71A5 C491' E526 3CE5 7113 C8F 1 OC03 
0448: 34E5 E306 84F4 652F 3AOA 3447 0501 0033 3015 FI09 CCF4 4005 38E5 7513 0492 FE4C 
044C: 4112 7025 CCFO 0142 3015 7111 C490 OOOC 3015 7113 C8FO 4400 3515 E513 9FJO 880C 
0450 : 0118 B112 CCFO 440C 3915 7512 OF30 SSOC 3915 7510 CIFO 0100 380F F425 COF3 E622 
0454: 395A 8110 3C92 E400 3987 0105 lC97 264F lC10 7108 CC04 4002 0405 711C C294 2COB 
0458: 4032 2112 8C73 F400 3505 6310 OEF3 E80C 4CB5 631E OEF3 F406 38E5 7511 0608 240C 
045C: 380F F425 COF3 E622 395A 8110 3C92 E400 3997 0105 lC97 264E lCEO 7106 CC08 2627 
0460: 001F 7110 C003 C951 3915 75E2 0713 E54C 38EE FI05 CCF3 E5AA 38E5 7510 0673 E400 
0464: 3CF5 7110 C6F3 E405 38AO 70C7 9C04 2EOA 3AOA 3427 0850 0202 3CF5 7110 C4F3 E407 
0468 : 38A3 10C7 OC74 2EOB 3A05 7427 0640 0203 3CE5 71A5 C493 E5BB 3CF5 7110 C6F3 E406 
046C. 3CA5 70C7 C494 2EOB 3AOA 3427 0850 0202 38F3 1110 OC73 E404 3800 70C7 9C04 2EOB 
0470 : 3A05 H27 06BO 0203 38EE BIOS CCF3 E5E6 38E5 7510 0763 E400 3CF5 7110 C4F3 E407 
0474: 38AO 70C7 BC04 2EOB 3AOA 3425 0850 0203 3CF5 7110 C6F3 E405 38A3 IOC7 FC74 2EOA 
0478: 2A05 H25 0730 0203 3CE5 71B5 C693 E5F6 3CF5 7110 C4F3 E404 3CA5 70C7 C694 2EOA 
047C: 3AOA 3~>25 0850 0203 38F3 1110 FC73 E406 3800 70C7 BC04 2EOA 3A05 7425 07AD 0202 
0480: 80E5 4110 4C13 E79C 80E5 4105 8C23 E7C7 8105 4110 2CF3 E790 28.E5 4110 6C13 E40C 
0484' 30E5 4105 AC23 E7C7 80E5 4110 2CF3 E400 28E5 4110 6C13 E40C 30E5 4104 AC23 C07E 
0488 . 38E 1 3105 CCF3 E7C7 052F F002 C273 F090 5056 7112 CCF3 F93C 541E 6108 ACF4 4003 
048C' 2807 911C FCF3 ECOA 0551 F110 C2F3 ECOC 54B3 2110 8C74 2800 5D29 A71E 09D3 EE55 
0490: 5029 9HE 0903 OC04 38E5 7070 CCF3 E66C 38E5 7000 CCF3 E40C 092F F002 C273 F090 
0494: 5056 7112 CCF3 F93C 542E 6108 ACF3 C003 2807 911C FCF3 ECOA 0951 F110 C2F3 ECOC 
0498: 54B2 6110 8C74 2800 5029 A71E 0903 EE55 5029 971E 0903 OC04 38E5 7070 CCF3 E66C 
049C: 38E5 7000 CCF3 E40C 387F B462 OA03 FA60 610A B402 C573 Faoc 48E5 5305 OCF3 E55C 
04AO' 38E8 3J.l0 CCF3 E40C 555F F002 CCF3 F80C 5026 7112 OCF3 E93C 540E 6110 AC73 E403 
04A4 : 2817 Al90 ECF3 E402 0071 F112 C2F3 E030 0551 F110 C204 2A9C 3S12F F51E COB3 EC04 
04A8 5412 71.10 8C93 C150 7520 OBIE 08F3 E804 3CE5 71E3 C673 E930 5CE5 7105 OCD3 E60A 
04AC: OOOA FSI0 OB14 6400 34FF F910 FE91 E7A4 390A 3511 OC64 269C 340E 7027 OC93 C799 
04BO: 3805 4456 1C80 2703 40FB 7710 9CAl E407 38BE 5110 CB03 E7AO 3805 7427 OC83 C798 
04B4 : 340B 71i56 BCCO 2702 80F3 5510 OAEI E7A5 0008 F5l0 OC54 640C 34FF F9l0 FE91 E407 
04B8. 40BB nlO 9CA3 E7AO 340E 7027 OC93 C799 3805 7456 OC80 2703 3 BFA 3510 OC61 E7A4 
04BC. 390E 5111 CB04 269C 3805 4627 lC83 C799 340B 7656 BCCO 2702 80F3 5510 OB81 E407 
04CO. 44E5 4110 3CF3 E400 34AO 7110 CCFO 455C 3975 41F6 3C02 E7C7 3~IF5 7310 98F3 E404 
04C4' 8103 6!i IE OF13 FC04 38F5 7510 OBCl E7M 44A5 6110 ACFO 2400 28E5 4105 4C13 E47D 
04C8 1C7F FI\28 BEF3 C080 38A8 3110 CCFI E40C 38EF BOF5 FC03 F950 4079 ABOO E573 E400 
04CC' 38EF BOF5 FC03 F950 40E9 ABOO E573 E400 555F F002 CCF3 F80C 5D26 7112 OCF3 E93C 
0400 055E 7.l93 C2F3 E800 38BF F512 COB3 E93C 0401 Fll0 C2F4 6405 015F Bll0 C702 EAI0 
0404 5029 A ".I IE 00E3 EC05 0578 F511 0091 E40C 3CA5 7180 C690 6400 4478 A667 BOB3 FFBF 
0408 38EA 3!ill CIFO 440C 3CE5 7111 C492 FEIC 0515 74C7 FD63 EB6F 8005 7110 CCF3 E7AC 
040C. 38D5 7020 CCF3 EBOI 38E5 7510 OF33 E7CC 38E8 30F5 CCF3 E550 5~,5F F002 CCF3 Faoc 
04EO' 5026 7112 OCF3 E93C 055E 7193 C2F3 E800 38BF F512 COB3 E93C 0401 FllO C2F8 2407 
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ADDRESS 
04E4. 0151' BllO C502 EAIC 5079 A711 DOEI E40C 0528 F5BE OEA3 FC04 3C75 7067 C6F3 FFBE 
04E8 : 820B 2627 BED3 EBBB 38EA 3511 CIFO 440C 3CES 7111 C4F2 FEIC 820B 2627 BED3 EBBB 
04EC: 38E5 75Bl OE70 4400 38ES 7510 01'13 E7CO 38ES 7510 01'13 E70C 38E5 701'5 FCl3 1'950 
041'0 . 3CB8 3007 C6F3 F05C 74EO OB5S 061'3 E7CE 28EB 7710 31'63 E40C 74AA 1'110 CCF3 E400 
041'4' 2CA3 BOBO CCF3 E403 38E5 7510 C073 E400 5CE5 6110 8C93 E400 58EB 6710 A493 E400 
041'8 3805 7510 C075 E4AC 3ASO 582B 0603 C004 38EO 6904 8313 CB2F 38EO 6910 26f'7 240C 
04FC 38H F910 E433 EB40 38EO 0904 0573 CAF2 3A50 6910 621'3 E401 38E5 6110 CCF3 EB2C 
0500: 38E5 7110 CCF3 EAOC 38EO 6979 B2FO HF9 38EO 5910 1'203 EB40 38EO 6904 SOH CAF2 
0504 38E5 7104 CCF6 CBF7 380A S024 3C98 14E2 3936 8110 lC92 C400 4CB5 631E OCF3 1'404 
0508. 5405 4110 8C73 FCOC 4CB5 631E OCF3 1'404 3585 5110 CC76 E400 5029 971E 0314 5C04 
050C 5029 971E 0314 5C04 54E4 41BO SCF3 H30 38E5 7505 0193 E4A3 380A 8025 3C98 24E3 
0510: 3956 8110 lC92 C400 5029 A71E 0314 6C04 5405 4110 aC73 FCOC 5029 A71E 0314 eC04 
0514: 3595 5110 CC76 E40C 5029 971E 0314 5C04 5029 971E 0314 5C04 54E4 41A5 8CF3 E49E 
0518. 04EB 0710 9203 FE3C 38EA 3511 1'102 FE30 3CA3 7427 0190 006E 3A05 7110 CCFO 440C 
051C: 3A05 7510 0380 8800 3A05 7112 CCF3 COOO 38B5 7112 CCFO 4400 38C5 7512 CIFO 880C 
0520: 3805 7110 CCF3 A40C 38EA 348E CIF4 2459 3CE3 7081 CCF4 2C50 4105 4112 4Cl3 8005 
0524: 40B5 40CO 8C23 HOC 40E5 UI0 2C03 E450 38A5 74C5 0383 E487 OSEB 0710 52A3 FE3C 
0528' 38EA 3513 1'102 FE3C 3CA5 1'425 02S0 0061' 3S05 7110 CCF3 A40C 3aEA 348E CIF4 2448 
052C: 3CE5 FOS3 CCF4 2C4C 4105 4112 4C13 8005 40BS 40CO 8C23 E40C 40E5 4110 2C03 E44C 
0530 38A5 74C5 0383 E4AF 48EF 1'110 CC04 3800 38E8 3179 CCF3 FH9 5CB4 BODE oCFl B098 
0534. 24E3 7043 CCF3 EC90 4575 7111 8CF5 0880 2905 62A7 oCF3 E045 38E8 3110 CCF3 E40C 
0538: 74EA 1'110 CCF3 E40C 38A3 BOBO CCF3 E403 38E5 7510 C073 E400 7191' 1'81'5 1'01'6 E529 
053C: 28AA B428 0493 C008 38E5 7104 001'6 1'403 28E9 B725 001'3 E421 08EE 1'545 C003 E420 
0540 4804 A045 8C98 2517 2951' Bll0 CCF2 C63C 2COB 2624 9203 03CF 38EA 3511 1'102 FE30 
0544 3CA3 7427 0430 006E 3551' Bll0 CCF2 C63D 280B 2624 02A3 o3CF 38EA 3513 1'102 FE3C 
0548. 3CA5 1'425 0470 0061' 30EC B509 C084 OOOB 28EB 7745 0083 E42C 410B 7667 2083 1'060 
054C 410B 7667 2083 1'060 OC05 3025 CCFS 26BE 0049 3508 0537 01H 0828 9108 2CF6 CIFF 
0550. 041B 0710 o5B3 E630 38EA 3511 F590 463C 3CAl 7427 0510 0163 0828 9108 2CF6 CIFF 
0554 . OC1B 0710 5623 E630 38EA 3513 1'570 463C 3CA5 1'425 0550 0162 3A05 4107 5Cl3 C16A 
0558 . 3A05 7510 OAFO COEC 3A05 4112 7C13 COOO 38B5 7512 CIFO CCOO 3805 7110 CCF3 A5EC 
055C 38EA 348E C1F4 2459 3CE3 7081 CCF4 2C50 4101' 4112 4C13 8005 40BC OOCO 8Cl3 E400 
0560' 40E5 4110 CC33 E45C 3905 74C7 OAFO 0172 3805 7110 CCF3 A5EC 38EA 348E CIF4 2448 
0564: 3CE5 1'083 CCF .. 2C .. C .. 105 4112 .. C13 8005 40B5 "OCO CC33 E40C .. DES 4112 2C03 E440 
0568. 38A5 74C5 OAFO 258E 74EO OAFS 101'6 E528 38AO 0825 OA93 E5F2 28AB 7667 2083 1'060 
056C: 34EB 7711 2084 26Bl 3429 B710 0181 8801 101'5 5110 001'1 6630 2C42 E025 8CFl ESIC 
0570' 3009 9710 0473 EABC 3CB9 3511 07A3 E6BC 381'4 0908 0097 011'1' 3CB3 6310 841'4 6400 
0574' 14F2 Fll0 CCFl "CDC 1822 0025 4CF2 E510 3009 8710 8473 EABC 3CB9 3511 0703 E6BO 
0578: 34F3 6310 841'8 0148 14C5 3508 0926 CIFE IDES 7105 CC03 [570 08E5 7105 CCD3 E570 
057C. 39A5 74FS COF6 E529 5404 4045 8C98 260A 2921' Bll0 CCF2 C630 2COB 2624 9203 03CF 
0580' 38EA 3511 1'102 FE30 3CA3 7427 0800 006E 3521' Bll0 CCF2 C63C 280B 2624 02A3 03CF 
0584: 38EA 3513 1'102 FE3C 3CA5 1' .. 25 0840 0061' 74EO OBI0 101'6 E400 38AO 0824 0893 0371' 
0588 28E9 B6F5 0183 E528 340B 7667 2083 1'060 34EB 7711 2084 26B1 3429 B625 0181 E51C 
058C: 08F5 4110 80F3 E630 2CE2 E119 8CFt 8000 3009 8710 8474 2ABO 3093 5310 841'4 6400 
0590: 3009 3511 07B3 E6BD 541'4 4108 CC56 ClFE UFB 2110 ECF2 C630 38BC 31A5 CCF3 E65E 
0594 2COB 1625 55B8 26BE 38EA 3511 F9A2 FE30 3CA3 7427 0950 0267 38EA 3513 F9A2 FE3C 
0598 3CA5 1'425 0970 0266 7600 OB05 OHO CEC2 3A05 7112 CCF3 COOD 38B5 7112 CCFO 4400 
059C l8C5 7512 C1FO CCOC 74EO OBI0 10F6 E40D 38AO 0824 0893 033B 28E9 B6F5 0183 E528 
05AO 340B 7667 2083 .060 34EB 7711 2084 26B1 34E9 B719 0181 8000 OCF7 0110 COF3 E630 
05A4 2en [025 8GDI E51C 3009 8710 C473 EABO 3CB9 3511 OAE3 E63D 3093 5310 84F4 6400 
05A8 3GF4 GIOft 8eS6 CIFF 4558 A310 COF2 C6lC 2COB 1625 55B8 26BE 38EA 3511 1'102 FEIC 
05AC 3CAl 7427 DAilO 0267 7600 OB05 OHO 8AC2 OCE5 7105 CC03 E571 74EO OBEO OEF3 E400 
(1<,60 2AOB 7710 3B60 4400 74M B310 1'693 E400 2CA3 BOBO CCF3 E403 34E8 1'110 CCF3 E4EO 
05B4 3 BE 3 7110 CCFJ :400 38E5 7510 C073 E40D 5CE5 6110 8C93 E400 58EB 6710 A493 E400 
05B8 38D5 7<;10 G07S E4AC 6140 8610 0001 E40C 28M 30CO CCF3 E40C 70E4 1210 EOF3 E40C 
05BC 4GA5 6 3 ~ E 9EF3 F 406 60C5 7305 80B5 2410 6140 8B10 0003 E400 70A2 22CO E073 E400 
05CO: 4CE7 AOIO ACF3 E400 3G74 UIE CCF3 1'406 4CA5 631E 9EF3 F406 60C5 7305 80B5 2410 
OSC4 6140 8610 0001 E40C 28A8 B020 CCF3 E40C 70E4 1210 EOF3 E40C 4CA5 63lE 9Er3 F406 
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AOORESS 
05C8: 60C5 7305 80B5 2410 6140 8BI0 0003 E400 70A2 2220 E073 E40C 4CE7 AOI0 ACF3 E400 
05CC: 3C74 ISlE OC23 F407 6141 OB05 0001 E6ES 6141 OB05 0003 E6FE 6141 OB05 0001 E716 
0500: 6141 OB05 0003 E72B OOOA E230 94F3 E4CC 70E4 3305 60F3 E410 4CA5 631E 9EF3 F406 
0504: 38C5 7105 CCF5 2410 7002 2230 A073 E4CC 4CE7 AI05 ACF3 E41C 3C74 lllE CCF3 F406 
0508: 4CAE 239E 9EF3 F407 38C5 7505 C575 2410 0008 E2BO 94F3 E4CC 70E4 3305 60F3 E410 
050C: 4CA5 631E 9EF3 F406 38C5 7105 CCF5 2410 7002 22BO A073 E4CO 4CE7 A105 ACF3 E41C 
05EO: 3C74 lllE CCF3 F406 4CAE 239E 9EF3 F407 38C5 7505 C575 2410 70E5 6349 A074 0000 
05E4 2C05 6110 4C93 EOOO 40A5 4002 4CF3 EFBC 34EB 6103 BCF3 E79C 38E8 7010 CCF3 E40C 
05E8. 1CE4 3510 OF13 E790 70E2 2349 A074 0000 2C05 6110 4C93 EOOO 40A5 4002 4CF3 EFBC 
05EC: 34EB 6103 BCF3 E79C 38E8 7010 CCF3 E40C 4C75 531E OEF3 F406 3CE4 1510 OF 13 E790 
05FO. 70E4 23E5 AOF3 E410 4CA5 631E 9EF3 F406 38C5 7105 CCF5 2410 70E2 23E5 A073 E41C 
05F4: 28A5 611E OCF3 F407 3034 211E 8CF3 OC07 4CA5 631E 9EF3 F406 38C5 7105 CCF5 2410 
05F 8: 5CE5 7110 OCF3 E400 7172 6310 A073 FOOO 5CA5 611E BCF3 A024 4D25 611E OCF3 0015 
05FC 20E4 2105 8CF3 E7C7 60E2 OB09 0003 0000 34BO OBI0 20F3 E500 34AD 2AC5 00F3 E569 
0600. 34A2 OAC4 00F3 OF13 38AO C824 00F3 CC6E 38A5 7510 8823 ESOC 38E5 7109 CCF3 8036 
0604: 38EO 1800 6083 E40C 7174 2310 A072 FOOO 54AO 411E 8C03 f 407 5CA5 611E BCF3 B025 
0608: 0407 F149 CCF 1 COOO 4C8E 03AO OE73 EOOO 1CB7 A112 ECF3 003C 48EE 3309 9CF3 C007 
060C' 5094 3467 0193 E05C 3935 7105 CCF5 1C10 7174 2310 A072 FOOO 5412 4110 SC03 E540 
0610 : 5CA5 61lE 8CF3 8025 3870 091E 06F3 F 406 4895 7267 9CF3 E950 2003 4149 4CFl COOl 
0614 4CA5 S3AO OED2 EOOO 2089 4102 4C83 003C 3876 7112 CCF3 F03C 4CEE 3190 8CF3 E40C 
0618: 50A4 3105 CCF5 241C 38E3 8510 C063 E40C 70E4 2349 A074 0000 04A7 F 11E CCF3 F407 
061C. 410E E1AO 4CF3 COOO 2CA7 A112 ACF3 E03C 404E 1390 OEF4 2400 5074 3105 CCF5 2410 
0620: 3905 7510 C065 240C 7014 2310 A003 E540 04A9 611E 4CC3 F407 2806 7549 0261 COOO 
0624 4CAE F3AO 9E73 EOOC lCB7 A112 ECF3 003C 393E 7180 CCF5 lCOC 39148 7110 CCF5 270C 
0628: 38E5 7510 C063 E40C OOOB 344E 02C3 E408 28B9 3111 COF3 E400 OOA5 6105 FCC3 E4C6 
062C' 38EO OElO 20C3 E79C 3805 6025 4C93 E4CA 3805 704E CCF3 E408 28B5 7040 OCF3 E401 
0630: 28B5 6110 4CC3 E400 38C8 7110 CCFO 279C 34EO 0810 20C3 E79C 70E5 6110 OCF3 E580 
0634: 38A5 7108 CCF3 COIF 38B5 710B CCF3 805E 38EE 3110 CCF3 E40C 3888 3010 CCF3 C395 
0638 70E5 6105 OCF3 E402 3885 7113 CCF3 E40C 38B5 7010 CCFO 0005 70E5 6105 OCF3 E402 
063C' 3885 7010 CCFO 0003 70E5 6105 OCF3 E4D2 3885 7010 CCFO 0000 7(IE5 7109 CCF4 00E1 
0640: 28A5 6109 80F3 8041 28E5 6179 80F4 7FEO 7489 E579 9461 FFFF 0105 702F CCF3 E800 
0644. 2915 72'20 F4F3 ECOC 30El 1210 C803 E400 00E5 702E CEF3 E008 2~115 7220 F4F3 ECOC 
0648: 30E 1 I,: 10 C803 E400 70E5 7110 CCF3 E40C 28A5 6108 80F3 COlE 28B5 6109 80F3 8040 
064C: 70E9 2UO 8AF3 E400 288C 3179 4CF3 FFFE 2CA5 7508 D533 4E01 2805 709F FCF3 E821 
0650: 28B5 n9C F6F3 E42E 30C5 4310 48F3 E4CO 38B8 71iO CCFO 6B92 2805 7110 CEF3 E40E 
0654: 28B5 Hi9F 0503 E821 70El 3375 E073 E461 38E3 Fl05 CCF3 E410 70E6 1'305 EOC3 E410 
0658: 70E 1 4,105 2003 E410 7405 7110 C493 E540 28E5 7061' CA73 E7E7 311B5 728C FAF3 C055 
065C: 38B5 7l.l0 CCF3 E40C 3875 7110 8603 EC06 2CB5 70C8 CAF3 FF01 211B1 3210 8403 E001 
0660: 3885 74C5 C073 E591 70EB 3510 C683 E40C 38E5 70AE CCF4 0009 3805 7102 CCF4 25AO 
0664: 3905 70FF CC03 E407 70E5 628C BCF3 EC54 38E5 6110 8CF3 ECOO 3U05 7010 CCFO 279C 
0668 . 70E9 4:111 2093 E4CO 38B5 7510 C073 C392 34E 1 3010 CCF3 E400 70El 2305 60C3 E419 
066C. 70El 0:105 0403 E419 70E1 0305 0003 E418 70El 0305 0803 E419 OOEI 4304 6013 E2EE 
0670 04E7 FOEF CC93 E7E6 38B5 728C FAF3 C055 38B7 Cll0 OCF3 E4BO 0405 7110 CCF3 EC07 
0674: 38A1 3UO SC03 EC06 2CA8 B51C C643 E800 38E5 7010 CCF3 E400 040A BOCO C003 E54C 
0678: 0415 7105 EC13 E5AO 2C07 C310 001' 1 E40C 3815 74FF 08C3 E7E6 OOEI 7105 EC03 E410 
067C: 00E9 4111 6C93 E4'D0 38B5 7510 C073 C793 34E 1 3010 CCF3 E400 0401 431C EOFO 8801 
0680: 28B5 7010 CC33 E780 00E7 FOEF CC93 E7E7 38B5 728C FAF3 C454 3UB7 CllO 4CF3 E400 
0684: 3815 711D 8C03 EC07 3805 7110 CCFO 6C06 2COS 751C CF53 C3CO 0807 1'042 C003 E4BO 
0688 08B7 C:125 OOF! E5AO 0405 731C E014 2401 ICES 631C BCF3 EC04 38E5 64EF 9913 EFE6 
068C- ICES 6:18C BCF3 EC54 38El EllO 8202 EF6A BOOA A220 80FO 679C 00B5 7045 EC03 F090 
0690: 38E5 7010 CCF3 E400 40E5 7110 CC03 E400 3818 31H CCF3 E7F7 0401 7l1C ECFO 2401 
0694 2885 7010 CC13 E7SC 0409 411C ECF4 08E 1 38AC 3110 CCF3 E79C 3008 7110 OCF3 E780 
0698 28E1 0:110 C4F3 E40C 38EO 3525 C083 E420 340B 3426 0083 F02C 74E8 1'510 OAA3 E400 
069C' OCll FOAD CCF3 E400 040A B112 CCFO 2530 0431 Bll0 EC13 C540 oe25 731C EOF3 E401 
06AO' 2CA5 7110 CC92 E40C 38E5 71EF CCF3 E7E7 2885 428C 7AF3 C055 28B5 7110 CCF3 E400 
06M 38BA B02D 8CF3 E803 38E6 3100 8CF3 FFFD 28B1 338C E033 E401 23B5 7010 COFO A78C 
06A8: 38BE F420 OA53 E803 38E5 7505 OA73 E697 0418 8310 04F3 E540 3835 7510 C683 E540 
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ADDRESS 
06AC: 0405 731C EOFO 2401 2835 7110 CC13 C541 OC25 731C EOD2 E401 38E5 71FF CCF3 E7E6 
06BO: 0405 628C BCF3 EC55 38E 1 E11C 8290 2COO 34E7 B310 E023 FCOC 2CBl B22D E033 EB62 
06B4 34B7 C24D COF3 E801 OCEl 3100 CCF3 HOC 00E7 B310 E003 E7FC 3421 B210 E013 E78C 
06B8: 38El 6105 5CC3 E41C 38El 6105 7CC3 E410 38El 4105 lC03 E41C 38El 4105 3C03 E410 
06BC' 38El 4105 5C13 E41C 38El 4105 7C13 E410 3803 B062 CCF3 C7BC 38E3 B513 C073 E79C 
06CO: 0001 0260 6013 C40C 38E3 BIOO CCF3 E7CO 38E8 7110 CCF3 E70C ODES 70EF CC93 E7C6 
06C4 38B5 728C FAF3 C454 38B5 7020 CCFO 679C 38E5 7110 8C03 E70C 38E5 7010 CCF3 EBSC 
06CS: OOEB 3510 0873 E400 0406 3007 CC03 CB3A 38E6 71FF CCF3 CBF6 DOES 628C BCF3 EC55 
06CC 38El Ell0 8213 E4CC 34E 1 3010 CC23 E40C 0816 74FF OCB3 E7E6 38E5 7509 CE84 4149 
0600 3BF5 5110 CC97 E400 38EO 0909 2873 8061 3806 8910 26F3 E500 3885 7110 CCF2 2800 
0604 68E2 OAA5 00F3 EF62 38E5 60CO 8CF3 E80C 3B45 6111 8Cro 240C 39F5 6106 8CF7 E74B 
0608 lCAO FOCO OCF3 E400 3B45 7511 OE40 240C 38E5 7509 CE84 401E 39F2 0046 FCFF E782 
060C 60FA Bll0 COFl ECOC BCF9 F512 OEIF E580 BCEI Fl09 COF3 COOF 3CB3 5110 CCF3 E500 
OSEO 60E2 OB05 00F3 E608 28ES B139 CC03 FEFF BCES S349 C9F4 1802 38E3 7510 C9E3 E40C 
OSE4 38E 8 3110 CCF3 E40C 38E5 7110 CCF3 E40C 38E5 7110 CCF3 E40C 
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ADDRESS 
0700: 7578 F41'S 0062 F128 38EO FS10 ClB6 E400 39AO EOCO 4CF3 E400 SC~13 (072 BCF3 BCOC 
0704: 3SF5 7010 CCFl E790 3885 7010 CCF1 E79C 38EC BSI0 C086 E52C 39PI4 EOCO 4CF3 E40C 
0708: SCA3 A1.l2 BCF3 B02C 00E3 7010 CC83 E400 74EA FlOg C2F4 0007 3SE5 74F5 01A3 E528 
070C: 7508 F5.l2 0133 F13C 3815 7108 CCF6 C1FE 5CBS 7175 OC72 E461 01AO FOC2 CCF3 ECOC 
0710 : SCA3 EOn BCF3 9COO 3SFS 7010 CCFl E790 3SS5 7010 CCFl E79C 3825 710S CCF6 CIFE 
0714 : 04B4 FS1l5 0162 E420 04A4 F108 CCF6 C1FF SOAS 70C2 OCF3 ECOO 5Cl3 8072 7CF3 ASOO 
0718 : 00E3 70.l0 CCF3 E40C OOES 7010 CCS3 E400 74E8 FS09 0254 4004 38ID IBS08 CIB6 C1FE 
071C 0002 F l.ll CCF3 E6BO 3815 7108 CCF3 C1FE 39A3 F027 CCF3 EC87 3071 3110 CC73 FOFO 
0720: 38F 8 71.10 CCF1 AF8B SC03 C112 3CF3 A12C 5COS 4113 2CF3 A120 20E1 3110 CC73 E400 
0724: 3888 7110 CCFl A78C 411B 7607 0083 F02C 09A4 F 110 CCF3 E400 OCBO IB10 FEF3 E40C 
0728: 2CAB 2710 B286 E400 04E3 7110 CCF3 E40C 0173 7010 CCF3 FOOD SC25 4112 BCF3 A020 
072C. 04E3 7110 CC83 EOOC 5C25 4113 ACF3 A120 00E3 7010 CCS3 E400 28£:5 7110 OCF3 E400 
0730: 7172 63.10 A073 FOOD SCAS 611E BCF3 A024 3925 711E OCF3 OCOS 20[1 6110 8CF3 E400 
0734 28E..J 7010 CC83 E400 SCES 7110 OCF3 E400 7172 6310 A072 FOOC SCIIS 611E BCF3 A024 
Oi 38. 5525 61.1E OCF3 0015 20E2 6105 SC73 FCC7 28ES 7110 OCF3 E400 7172 6310 A073 FOOD 
073::: : 5CA5 6UE BCF3 A024 3925 771E 0333 OCOS SCES 7110 OCF3 E400 7172 6310 A072 FOOC 
0740 : 5CA5 61LE BCF3 A024 5525 611E OCF3 0015 20E2 6105 8C73 FCF2 28E5 7110 OCF3 E400 
0744. 7172 6310 A073 F1BO SCAS 611E BCF3 A024 48ES 5310 OCF3 E40C 20El 4305 2003 E410 
0748 : SCES 7110 OCF3 E400 7172 6310 A072 F IBC SCA5 6UE BCF3 A024 SS;~S 611E OCF3 0015 
074C: 20E2 6105 8C73 F017 70E2 2310 A073 E400 4CAS 631E 9EF3 F406 3CEl 4010 OC03 E400 
0750: 70E2 2310 A073 E400 2935 611E OCF3 E807 3C72 2S1E 94E3 F407 2SI:S 7110 OCF3 E400 
0754. 7172 6310 A073 F lAC SCAS 671E 9463 A024 5CE5 7110 OCF3 E400 7172 6310 A072 F lAD 
0758 : SCAS 6llE BCF3 A024 5525 611E OCF3 0015 20E2 6105 SC73 FOS6 70E2 2310 A073 E400 
075C: 4CA5 631E 9EF3 F406 3CEl 4010 2C03 E40C 70E2 2310 A073 E400 2935 611E OCF3 E807 
0760: 3C72 2S1E 95C3 F407 5CE5 7110 OCF3 E400 7172 6310 A072 FOOC 5CI15 611E BCF3 A024 
0764: 4SES 53105 OCF3 ESB2 28E5 7110 OCF3 E400 7172 6310 A072 FOOC 5CAS 611E BCF3 A024 
0768: 5525 611E OCF3 0015 20E2 6105 SC73 F08E 70E2 2309 A073 801F 4CA5 631E 9EF3 F406 
076C: 20E5 7110 CC73 E400 28E7 FOEF CC93 E7E7 38B5 728C FAF3 C055 38117 C394 10F3 0903 
0770: lC05 7110 CCF3 EC07 70E2 2310 A073 E400 2935 611E OCF3 ES07 3cn 2S1E 96B3 F406 
0774 : 28E5 7110 OCF3 E400 7172 6310 A073 FOOD seAS 611E BCF3 A024 3925 711E CCF3 OCC4 
0778 : 20E9 4111 2CF3 E40C 38B8 7110 CCF3 C393 20E1 0010 2CF3 E40C SCES 7110 OCF3 E400 
077C: 7172 6310 A072 FOOC SCAS 6llE BCF3 A024 5525 611E OCF3 0015 201:2 6105 8C73 FOOB 
0780: 70E2 2310 A073 E400 4CAS 631E 9EF3 F4C6 3CE9 4111 2CF3 E400 3S118 7110 CCF3 C393 
0784: 3CEl 0010 2CF3 E400 70E2 2310 AC73 E400 2935 611E OCF3 E807 3cn 251E 9813 F407 
0788 : 38EC F509 CE33 S144 5CE4 B109 OCFO 014C 2083 7110 CCF3 E440 20:13 7109 CCF5 COOS 
07SC: 3895 70C7 CCF3 C22A 38EO 1909 4A03 8145 38E5 7110 CCS2 2440 3S!l5 70C7 CCF3 C23B 
0790: 38E5 7104 CCF3 F527 38E4 0904 01C6 4B53 38E2 4109 04F3 8060 38105 7311 B402 240C 
0794: 3CAO 7110 OCF4 240C BOE5 7110 CIC3 CI09 38F6 74A4 C363 CC6E 38105 7104 COF6 80CA 
079S: 3SEO 0910 OCF3 EA7C 38E2 E159 8CF2 EOOI 38EO 4908 0074 4131 3CI:2 F 110 OCF3 E10C 
079C: 44E6 7104 CCF7 4COE 2919 3509 09F4 4101 38E5 7104 CCF3 EC83 3910 08C7 OCF3 OE72 
07AO: 68EB 1310 C8F3 E90C 38E6 3149 CCF4 1203 3CE1 F 110 OCF3 E40C 38E3 6110 8CF3 E50C 
07A4 : 38E6 BIOS CC03 E679 38EC F510 CE36 ESCC 38EO 6909 A6F3 8012 28[4 F109 CC02 F800 
07A8: 38E3 7110 FCF3 E73C 00E2 F 110 CCF3 FE70 3805 7110 CCF4 240C 3CI:5 7109 CCF3 COE1 
07AC: 20B8 F510 OC33 ESOO 38E5 7109 CCF4 5000 2CEB 342F OB13 E407 4402 E280 C4F3 EC5C 
07BO: 3915 7579 OAE4 7FFO 3CE5 7109 CCF3 ClEO 38B5 7110 CC73 ESOC 38EF F939 0602 COOl 
07B4: ICES 7104 CCF3 CCOF 2879 3509 OB81 C101 A4EO 0004 8193 EC82 38105 70C6 CCFO 020F 
07B8: 38EO 4959 0064 5554 387F F8C7 0603 EA03 3905 7110 CCF3 E73C 3915 7110 CCF3 E600 
07BC' 39B5 7111 CCF6 E40C 3905 7110 CCF3 E630 39B5 7111 CCF6 E40C 301)5 7110 CCF3 E63C 
07CO: 38[5 7110 OC93 E400 3CE5 7104 CCF3 CS2B 38E5 7510 OC23 E400 38EB 3510 OB13 E630 
07C4: 6CES 7109 C693 CF95 2CA4 E06B 8CF3 C012 60CO 3105 COF3 E75C 38105 6110 8C93 E40C 
07CS: 38EO 1909 00F3 8165 38A8 3110 CCF3 E50C 38E5 7509 OF43 C401 38105 7509 0043 CC01 
07CC: 38E5 7510 0063 E400 38ES 7510 00A3 E400 38E5 7510 0003 E40C 381:6 F509 OE03 81CB 
0700. 3S[6 B509 OE03 81CA 38ES 7511 OE94 2571 38E6 7509 OEC3 8031 38106 7509 OF13 8lCA 
0704: 38B5 7110 ceF3 E500 38E5 7510 8822 640C 6CEO IB10 FEF3 6400 28E5 7110 CA93 E400 
0708 20EO 1809 FEF3 C030 34B5 6305 8483 A7CE 6CEO IB10 FE93 6400 20EF [B09 00F3 C031 
070C. 34B5 6305 8483 A7CE 20E5 7110 CCF3 6400 38AO 0910 30F2 240C 38,~5 7105 CCF3 A7CE 
07EO· 6CE5 7109 CA73 81C8 20E5 7110 C2F3 E400 208E E 110 SCF6 E440 6C,~5 71BO C473 E73C 
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ADDRESS 
07E4: 38B5 7100 CCF3 ESBO 2075 7100 OC83 ESOO 3SF5 7110 CCF3 OE02 38E5 7109 CCF3 8030 
07E8: 38E5 7105 8C83 E609 34EA B509 OF33 8030 SCES 6149 C404 1403 38ES 7105 CC83 E4AC 
OlEC: 38E5 7109 CC83 81CA 38E5 7110 CCF3 E40C 20E5 7149 C004 lE03 38E5 7110 CC82 240C 
07FO: 38E6 7105 9C03 E4AC 38E5 7149 CC04 lE03 3885 7425 8823 E.AO 38E5 7109 CC83 C401 
07F4: 68E5 6310 C8F3 E40D l8A5 7024 CCF3 CC6E 38E5 7510 8S23 E.OC 38EO 3525 C083 E420 
07F8 : 00E3 BI09 C6F3 81CA 294B 3511 OFC5 2700 38E3 Bll0 CC82 240C 38E5 7509 OFF3 B03C 
07FC: 38E3 BIll CCF2 245C 0406 FUO CC82 2405 38E5 7109 CCF3 8039 38E5 7105 CC83 E410 
0800. 0417 FOCO CCF3 C002 38E5 7105 CC93 E42F 0405 731C E004 2401 04E 1 3129 CCF4 4FOO 
0804: 40E5 7110 CA02 E40C 3905 7110 SAF3 E407 38B9 FllE 46F4 2809 2869 F3lC F8F4 2426 
0808 309E FllC CCF3 E40A 3106 231C F2FO 2402 4401 EOI0 8CD E780 38E 1 3010 CCF3 E400 
080C: 00E7 F175 CCF3 E461 380E F025 CC03 E45B 38E5 7529 0154 0701 0005 7110 CCF3 E40A 
0810: 28B9 F11E C6F4 6588 2869 F31C F8F4 6427 309E BllC CCF3 E4FO 3116 S31C F2Fl E403 
0814 4001 EOIO 8C03 E79C 0005 7712 F103 E40A 38E1 3510 C071 E4FO 7411 02AO C4F3 CCEI 
0818: 0405 401C ECF3 C800 2831 3040 CCF3 ECOB 38E5 7010 CCF3 E380 OC25 470C 7193 COOO 
081C' OCll FllO CC94 6760 2C07 AllC ACF3 CBEI 440F FB78 80F4 3F80 04A7 C382 COF8 2COl 
0820: 34CO OB05 7E74 24CE 2AOO 0010 8113 6400 4600 OAOB 7E73 0801 0915 70CO CC03 C053 
0824: 3 QF.5 7105 CC03 EOOF 2C77 B30A EOF2 C080 2CE I B29E EOF3 E828 38E5 629C 6AF3 EC27 
0823 : 8406 31EC 4C94 6031 2CE8 A300 84F3 C04C 3515 7510 0363' C548 30C9 FllE CCF4 6448 
082C' 3889 E31C B8F4 6426 749E B3lC 5493 E4BA 2016 73lC 72FO 64B3 4101 EI1C 8C14 695C 
0830. 2CD8 83ED 04F3 EB93 38E5 7410 C673 E400 3915 74A5 C673 E599 4600 OB12 7EF3 65EO 
0834: 2AOO I1C49 8113 OSOO 3805 74CO 0243 C853 38El 3510 0390 E400 383E 3110 CCF3 E790 
OR3S 0401 3110 CC33 E40C 3868 7110 CCFO A780 3815 7549 01CO 4000 OCll FUO CCF4 6760 
083C: 282F FA20 8093 EBE:! 451F FACO 80F3 C002 0407 C305 COF3 E806 04BO OB69 7EF4 0080 
0840: OCA5 730A 48F2 C080 00A5 7110 CC91 E002 38E5 715F CCF3 E407 28B5 528C FAF3 C854 
0844 28B6 3510 02B3 E440 OCll FOCO CC73 E76C 2COF FA25 8093 E546 0818 9308 C4F? C07F 
0848 38AS 750A 0364 4080 3871 7178 CC03 FF80 0407 C312 COF3 ECOO OCBO OB19 7EF4 3FSO 
084C: 2820 006F 80F3 E406 4405 S28C BCF3 EC54 4407 A11C ACFl EC40 38El F 110 CC03 FC04 
0850 : 2C06 3105 CCF3 E4AF 38E5 7110 CCF3 E4BO OCEI 3110 CCFl E4BC 3815 7510 C693 E78C 
0854 : 04E8 8349 04F3 COOl 3815 7510 00B3 EF91 2C08 7110 CCll E78C 04E5 7149 C093 CIOI 
0858 : 2CEB 6579 9742 EEOO 04D7 FOA9 CCF3 EAOI 04BO OB05 lE93 SOA7 28BO 0013 80Fl 640C 
OSSC: 2805 709E CCF3 E429 2865 729C FAF3 E427 30C5 731C F2F3 E403 28B5 731C E090 27EO 
0860: 28B5 751C 06E3 EFCI 04EA 8579 5742 EEOO 04A7 FOA9 CCF3 EAOO 04BO 0605 7E93 60A7 
0864: 28BO 0013 80F3 640C 2805 709E CCF3 E429 28B5 729C FAF3 E427 28B5 731C E090 27EO 
0868: 28B5 751C 06E3 EFCI 3895 7065 CC04 30C6 3400 OC9E 80F3 E428 28B5 709C COFl E420 
086C: 30C5 731C E090 27E1 28B5 711C CCF3 £FCO 2808 Bll0 CCFO 8790 3808 7110 CCF3 E780 
0870' 38E8 7110 CCF3 E70C 350E 82C5 04F3 E590 38A5 74C5 E643 E591 38A8 711C CCFO 67CE 
0874 . 38El 7110 CCFO 2400 38E8 7110 CCFO S40C 70EB 2509 1793 C07F 2COB 231E 88Fl E409 
0878. 38BB 211C BCF3 E409 38C8 7110 CCFO 279C 70EB 2509 1703 C07E 2COB 231E 88Fl E409 
087C. 388B 211C BCF3 E40A 38C8 7110 CCFO 279C 70EB 2509 1813 C01£ 2COB 231E 8SF:) E409 
0880 : 38BB 2110 BCF3 E400 38C8 7110 CCFO 279C 70EB 2509 1853 C07F 2COB 231E 88F3 E409 
0884 . 38BB 2110 6CF3 E403 38C8 7110 CCFO 279C 70EB 2509 1893 C07F 2COB 231E 88Fl E409 
0888 : 38BB 211C BCF3 E40C 38C8 7110 CCFO 279C 70EB 2509 1803 C07E 2COB 231E 88Fl E409 
088C: 38BB 211C BCF3 E40F 38C8 7110 CCFO 279C 70EB 2510 1923 E40C 38A5 7108 CCFl 807E 
0890 : 0405 708E CCF3 E458 28B5 728C F8F3 E453 30Cl 3105 CC13 E6B3 70EB 2510 1973 E40C 
0894: 38A5 7108 CCF3 807E 0405 70BE CCF3 E458 28B5 728C FAF3 E452 30Cl 3105 CCl:] E6B3 
0898. 70EB 2510 19C3 E400 38A5 7108 CCF3 807E 0405 708E CCF3 E458 28B5 708C COF:] E450 
OS9C: 30Cl 3105 CC13 E663 70EB 2510 lA13 E40C 38A5 7108 CCF3 807E 0405 708E CCF:] E458 
OSAO 28B5 708C C2F3 E451 30Cl 3105 CC13 E6B3 70EB 2510 lA63 E400 38A5 7108 CCF:] 801£ 
08A4 0405 708E CCF3 E458 28B5 728C F4F3 E453 30Cl 3105 CC13 E6B3 70E6 2510 lAB:] E40C 
08A8 38A5 7108 CCF3 807E 0405 708E CCF3 E458 28B5 728C F6F3 E452 30Cl 3105 CCl:] E663 
08AC: 38B8 7110 CCFO 278C 38E5 7110 CC93 E40C 7005 6510 5B72 E40C 28B5 728C F8F:] E456 
08BO 30Cl 3110 CC33 E40C 38B5 7110 8CFO A780 38A5 7110 CCFO 6780 38E 8 7110 CCFO 3F8C 
08B4. 7005 6510 5B72 E40C 28B5 728C FAF3 E457 30Cl 3105 CC33 E6C3 04AS 7108 CC03 80lF 
08B8 OC28 308E CCF3 E458 3805 7510 C070 64CC 38E5 7510 C073 E400 38E5 7510 C073 E4CC 
08BC 00E5 7125 CCF3 E420 28E3 8104 CCF3 F526 DOES 7125 CCF3 E420 28E3 Bl04 CCF3 F526 
OBCO OOE'S 7125 CCF3 E420 38A5 7020 CCF3 E4CC 38E5 7109 CCF3 8035 38E5 7104 CC83 F526 
08C4 38ED 3525 C083 E420 34E9 3709 2081 0804 38EO F510 C183 E79D 38EO 182F 2063 DE76 
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ADORE 
08C8 38F 1 0880 0497 0858 3810 0910 7073 E740 38EB 8579 CIF3 FFFO 0008 F'510 OC03 E274 
08CC 38E5 7510 OCF3 E400 38EB B426 OCFl OF33 3801 3710 DC03 E67C 3860 8910 00F3 E500 
0800 38F 1 3110 CCF3 EA79 38C5 7110 CCFO 64CC 38F5 7104 CCFO B527 38EO 0904 0673 FC52 
0804 38EO 0910 1036 E5CC ODED 3B04 0047 4COE 28E9 3510 OF92 E500 38E 1 8910 04F3 E400 
0808 38E5 702F CCF3 EA77 38E5 7080 CCF3 E450 38EB 8510 CIF3 E400 IDES 5304 3843 EC83 
080C 1834 OBIO 00F3 E6BC 28EB 3509 OF92 EOOO OCFO F 110 OCF6 E40C 10EO 0910 30F3 E40C 
08EO 38F5 7110 CCFO E800 2CB2 FIll CCF3 E6BO 38E3 7113 FCF3 E79C 3CE5 7179 CCOI ACID 
08E4 38A5 7044 CCF3 F526 OOFA B5l0 DEDI 640C OCEO 0910 OCF3 E6DD 28A2 FIll CCF3 E6BO 
08E8 3851 3110 CCFO A40C 38F3 7110 CCFO 2400 3CB5 7148 CC13 CODE OC64 F110 CCF3 E600 
08EC 38E3 7104 8CF3 F526 38El 8910 04F3 E400 38E5 702F CCF3 EA77 38E5 7080 CCF3 E450 
08FO 38EB B510 OF73 E40C 38E5 7104 CCF3 EC83 OCEO 0910 OEF3 E40C 38Al 3110 CCF3 E6BO 
08F4 OCE4 F149 CCF3 COOl 38FO 0910 FEF3 EE03 00E3 6304 S8F3 F526 OCE4 F110 CCF3 E400 
08F8 38E3 7105 8CF3 E470 A4E5 7110 CCFO 6400 38A5 'TOAD CC23 E7BO 38E5 7113 CCOO 240C 
08FC 38E5 7104 CCF3 F527 38E5 7110 CCF3 E40C 38E5 7110 CCF3 E40C 
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AOORfSS 
0900 : 3915 70C5 C -;- /I 693F 80A5 7598 0931 OFFE 3BB5 7710 0691 E720 B3BO 0904 C093 E97A 
0904 B3BO 0904 C093 E9F7 3BA8 0905 0323 E62F 3BA8 0905 0528 25CA B3BO 0904 E093 E97B 
090S' B3BO 0904 E093 E9F6 BOEO 0905 7E93 E612 3CE7 3025 C023 E56B 38E5 7510 0583 E400 
090C: 38A5 7510 OCAI A5CC 38E5 7529 0611 COOO 44E2 FI04 OCF7 A82E 3875 7440 OFC3 E40E 
0910. B360 0905 7E92 E78F B360 0905 E322 E79E 18E7 7109 C2FC 8601 28E6 F 109 C2FO 8EOl 
0914: 28E5 7109 C2FC 4401 28EO OB09 lE8E 5400 39AO 0910 10FB E40C 2860 FOAD CCF3 E40E 
0918. 28EO F 105 DCF3 E69B 38FF F910 FOF6 A40C A5DB 311E 4CF 1 E409 28BB 3109 4CF 1 ClOl 
091C: 387F SlED 8603 DCOO 38F 8 3110 CCFE EEAC 3862 AI08 OCFE 800F 2CF5 7110 C064 66BC 
0920. 3005 710A CD3C EOOI 38EO 0911 07A2 E50E 3FB4 Ell0 9CFF 2A2C 38F5 7105 8274 272E 
0924: lC65 702F C263 E407 3CE5 7080 C043 EC52 38E 1 EllC C088 699F 2CBC OA28 00F3 C008 
0928 38A5 5110 8293 E5AO 38B8 F56B 92B8 0000 3875 74B5 0343 E52A 3B9C 08C5 0902 FF2F 
092C' 1805 70BO C273 E403 28E5 7105 C273 E52A 38EC 0910 4107 OOSO 34EA F510 0343 E40C 
0930: IF25 70C7 C292 FF2F 1B83 70C5 CCF2 E72E 38E3 5110 8CF3 E590 34E8 OC24 0093 E976 
0934: 90EO OBIO 1E93 E40C 90EA B509 040F 9EOO 34A8 F445 03A7 A90E 380E 7425 04A3 E4EA 
0938 : lAID OA34 8073 E8A6 9BE5 70C5 CC62 E72A 3B25 70C5 F262 E72B 93CC OBI0 0143 E72C 
093C. 44AO FI10 CCF3 E600 4200 OAC5 80F3 E543 2918 B511 0104 6400 39lB 3510 04F3 E40C 
0940 90CE 7510 0483 E59C 34A8 F4A5 09A3 E92B 3805 7425 0383 E66B B8E6 7129 C042 COOO 
0944' 3BA5 7509 OCAI 8011 AOEA F509 0391 80Cl 9850 08C5 312Z E72B 38E5 7509 05A2 C801 
0948' 2CEA B510 04A7 A580 3408 3435 OAl3 E687 8CEF FB09 COF2 0801 30M F025 CCF3 E536 
094C: B7A3 7509 OCAI 8010 38E5 7585 09AA 6687 3918 3509 04F4 4007 3916 FIll CCF3 E6BO 
0950 : 64EO 0811 10F4 6E30 38F8 A510 9A61 A5F7 l8BC 0909 0293 0200 38F4 Ell0 CCF4 2508 
0954: 2CBO 3108 C672 OEOI 9507 7113 CC64 2590 lC60 OM9 0700 FFOC 3CE8 3104 CC03 EA03 
0958' 44E4 FI05 CCF3 E72E 18E3 7105 CCF3 E53E 88EO OB05 lE73 E72E 8875 710B CCF3 805F 
095C: 38AF F828 3E73 C020 3885 7100 CCFl 9803 3885 7510 DCAl ACOO 38EF 35E5 D4F3 E717 
0960 39E5 7445 DC83 E4E6 4475 70C8 CCD4 OOOF 38E5 7511 0084 2000 3CES 7110 C6F2 E40C 
0964' 3C7C 3100 C491 A993 '38D2 Fll0 9COl 9082 3905 7579 OCA4 3FFE 390E 7425 D653 E53B 
0968 38E5 7105 CCF3 E58E 9910 1910 0063 EAOC B864 08A4 0093 E976 A8E4 9179 CCF3 COOO 
096C: 9105 62C8 C8Fl C801 2BE3 70C5 OCF2 E72A A07A F425 0713 E5C6 3907 34A5 0083 E447 
0970 8B20 lCC5 4062 E72A 38EF F825 EC73 E6BB 38EO 0929 3E94 007E 38E5 7510 0083 E40C 
0974: 38F5 7108 CCF3 C008 2F78 B435 07F3 E50A BOEO 0825 7C62 E72A 38E5 7110 CCF2 E6SC 
0978. 380B 3529 OCAI 8081 3A05 7529 OCAl 80CO 88E5 7105 CC63 E72B 38E5 7110 CCF3 E660 
097C' 38E5 71FO CCF3 E400 38EF 3400 08D3 E400 38E6 FI04 CCF3 EAFA 44E4 F025 CCF2 E72F 
0980 18E5 7105 CAD3 E72F B060 0910 BCF3 E405 2CA3 7305 84F 1 A72A 3905 7510 DCAI ASCD 
0984 BOEO 0825 E004 2763 34EO 0825 3E62 E72A 3BAB 3529 DCAI 8040 38E5 7105 8C6l E72B 
0988 : 3875 7549 DCAI 8000 3905 7529 DCAI 8009 3805 7510 OCAI A5CO 2CE7 3109 CC9S 0021 
098C' 38EE F510 0732 E5FO 44E4 FIOS CCF3 E72E 38E3 5129 8491 80BF 44E2 EIOS 9CF3 E72A 
0990: 34E9 1129 ECFl 807F 3CE5 7105 4C73 E72B 3915 70C6 CCF4 503E 40B7 Fll0 CCFl ElFO 
0994: 3B7E F426 0083 E656 80E5 7110 CCF3 E40C 8FB4 EIBO 8CF3 E720 BBE3 5lAO CCF3 E5CC 
0998: 2015 7111 CCF3 E60C 9B20 08C7 1062 EB2A 38EC 3509 OCB2 0601 18EO OB09 E002 C600 
099C: 38E6 F105 F263 E72A 9BE5 72C5 8462 E72B A318 F510 OAF2 E5FO 3B5C 3510 OCB2 E5EC 
09AO. 18EO OB05 8063 E72B 98EO 0939 1122 COOl 38A5 7105 CCFl A72B 93C4 OB10 00F3 E720 
09A4 : AOEA F110 CCF3 EAOC 38E6 7509 05A2 C801 BCEO OB09 0677 6000 38EB 8911 0063 E5Bl 
09A8 A4BF F91E FOF3 E408 28B7 FlAC 4CF3 E59F BEF 8 A310 C8F6 MOO 18El F025 CC62 E72F 
09AC 6352 OBI0 00F3 E670 2875 74C4 CF33 C9CB 3875 74C6 OA61 E6BB 38E5 7025 FC6A 672B 
09BO. 38EC 3509 DCB2 C40l B060 0910 BE63 E553 38EC 35F5 OCA2 E607 BOEO 0905 7E63 E72A 
09B4: 3B50 08C5 C062 E72B 38E5 71F5 CCF3 E6F6 38EC 3509 OCB2 C401 18EO OBIO 08F2 E5FO 
09B8 28AB 30C5 CCF3 E72E 38E5 7529 OB61 8032 3A9F 3434 DC83 E95A 38EC 3510 OCA2 E5EC 
09BC 3CE6 F595 0013 E686 38E5 7110 CCF3 E650 3B5C 3510 OCB2 E40C 18EO OB79 COF8 7BFE 
09CO: 28EO 0005 6063 E72A 3A1C 34C6 OCB8 6707 38[5 7110 CCF3 E660 18EO OF05 2263 E72B 
09C4 38E 8 3110 CCF3 E40C 38EC 3509 DCB2 C401 lC67 3030 OC73 E5F3 2CAA F424 OC53 EAOA 
09C8. BB20 1CC5 4062 E72A 38E5 7510 OA63 E5FO 3B35 7100 CCF7 3E52 39D5 7110 OC67 3E52 
09CC A460 5010 04F3 E74C 90EC OB10 0153 EA70 18EB 3509 CC80 4COO 386B BOE6 CCFl A73B 
0900 3865 7426 OCF1 A740 3B50 1911 20F3 E670 38EO 8910 02F3 E900 94E5 7111 0053 EA70 
0904 38EO 0910 3AF3 E271 BOFO 18CO 87Bl AA64 38F8 A510 CFll A400 ACE8 31C5 CCF6 E53E 
0908 B3BO 1910 8303 E65C 3B14 AOCS CCF2 E 72F B4AB 12CO 88F 1 9A65 47E 8 BI04 CC73 EAF6 
090C 2D18 317B CCFl 8000 386A 90BO 8E94 24nc 1910 4909 0064 4201 350A BOAO COF3 E400 
09EO 1910 1909 0064 4801 3873 5110 FCF4 6400 44E6 5025 8003 E52A 38E8 0905 7E73 E72F 
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ADDRESS 
09E4. 38EA 9510 98A2 E40C 38E5 7509 DD84 OODB BOEO 0905 E2D2 E61B 38E5 7'105 F09A 672E 
09E8 : 38E5 74115 OD83 DBE7 1800 OB10 08F8 25EC 38A5 74C5 D773 E7BF 38ES 7549 DCA1 8005 
09EC: 3BM 757A D778 3FCO 38ES 7549 DCAI 8005 3A05 74C6 DD88 27BA BOEO 0825 BE62 E72B 
09FO: BOEO 0905 7E63 E72A 38E5 7510 DCB3 ESFC 1866 3105 C891 E72E 18D5 70C5 C513 E6DA 
09F4: 3865 74A5 DCB3 ESOA 1865 52AO C073 E40D 38B5 7445 DCB3 EFE6 1875 70C5 C4F3 E6DA 
09F8 8468 MAS BB63 E6DA 3B75 717B CCF3 FFEO 200B 3510 DC53 E400 3CBS 7445 D013 E53F 
09FC: 1D1F E901 00F3 DF3D 3D15 7111 CCF3 EB3D 38A5 7510 D4F3 E6DC 80B5 70B4 CC03 E807 
OAOO 3BE8 0824 0062 E72B lEAE OB11 0073 E63D 3905 6028 8E73 DOOI 38A! 6909 0091 C20l 
OA04' 38El 0909 00F4 1201 40AO lAC4 FE62 E72B 3D05 70C4 CC62 E72A 3B95 70C4 8C62 E72B 
OA08' 9BB5 5110 CC63 E5FC A8D4 AOC4 CCF2 E72B 94E3 7104 DCF3 E69A 38EC C1911 049A AABO 
OAOC 3916 3110 F 4F 1 MOD 3FB8 A310 8913 E720 38E5 7113 DF 13 OAOC 38F5 7110 8004 240C 
OAIO 38A5 7024 CCF3 E977 84E5 7109 CC63 E001 8509 BOCO AC98 6C04 390C 3128 8011 DIFF 
OA14' 8615 70C5 CC03 E46B AI05 7040 CCF3 E40C 2CAA A104 COF3 E7FF 84BC 30B4 CC63 ES06 
OAIS BSES 6224 8462 E72B 38E5 7104 CCF3 E806 410A B528 DIE 1 FIFE 8109 9718 B241 8001 
OAIC 3905 7138 CCF3 FIFE 38EC 2110 CC73 E400 8355 70C4 CC02 E72E 10E2 OC20 0073 E400 
OA20 1870 OBIA COF1 EOOO 28EO 0004 4463 E72B BB20 08C4 0462 E72B 38E5 7104 CCF3 E806 
OA24' 18EB 3585 0263 E47B 3905 7528 DIE 1 FIFE 38E5 7110 CCF7 A40C 3905 7538 01El F IFF 
OA28 : 38E5 71G5 CC03 E4C6 3826 70C4 F262 E72A 3900 0910 150A 6406 2C8F F8C8 FAD! 80lD 
OA2C 390C 0910 0294 2409 8118 3311 8924 663C 1908 B508 0844 01El 3DF5 7510 0958 3E55 
OA30: 850B 76~,5 8283 E4A2 2885 70C4 CC02 E72E 1895 70C4 C012 E72E 4504 F028 CC03 C801 
OA34' 18E6 FIC1S 8COl E4E7 2903 7358 94Fl BFFE A874 Fll0 4CF 1 E40A 84E5 F110 CCF3 E40C 
OA38' 18E3 5110 CCFl E400 8A9B 3435 0583 E526 3F55 70C4 C672 E72F 1900 OB08 COF4 2000 
OA3C 3905 6104 9C63 6728 420B 3510 D404 2400 389B 34M 97B3 E53A 3915 7509 07B4 4005 
0A40 30FA Bll0 CCF1 M02 100F E9lD 0074 3COO 1905 7110 C293 E40C 2C90 CAA5 0063 E51F 
0A44. 2908 3424 07B3 E4CE 3918 B509 9784 4005 3915 7510 D7B4 5COC 19FB 3510 07B3 E40E 
OA48: 38B5 7434 D463 E4CF 41FA B510 D4Dl A403 38E6 AI04 CE93 E6C2 lAOS 7025 C293 E5C3 
OMC: 38D6 F434 0703 E4CE lA06 B025 CEF3 E5C3 IBM f044 C293 E4CF 3FB9 FHO C6F3 E62C 
OA50: 39EC 20C5 8C73 E54E 28EF E904 0073 E6C3 3915 7510 D7B4 5COC BOEI 1905 FE73 E687 
OA54 3A25 7510 F9E4 663C 2CE5 5224 C873 E806 38E5 7110 CCFA 6400 39F5 75A5 D521 A52F 
OA58 . 43B9 3510 08C3 E62C 39E5 74C5 08F3 E686 3A25 7510 F9E4 663C 3CF5 7108 C007 81El 
OA5C' 38ES 7105 CCF3 E497 34E6 7024 C003 E52A 2C74 B508 0923 COlE 43AD FB79 FEFS 3FCl 
OASO' 38A5 71E:4 F094 250E 8505 7128 CCF1 01FE 3908 A6A4 9113 E802 42AE E1511 0663 E630 
OA64 28E9 2021 80F 1 A40C 38E 8 0824 0262 E72A 3CE5 7024 CC92 E72E 3907 0108 SOF7 01FF 
OA68 BODO 0910 8E6B 26CC 3915 5111 8473 E630 lCF9 1510 06C2 E589 38C5 5110 CE72 E595 
OAf)C 4600 0910 0503 E74C 3875 751D DA83 FED3 38E5 7024 CC72 E72B BOEO 0904 7E63 E72B 
OA70 41Ffl 35EI5 D734 250A BOEO 0824 BE62 E72A BOEO 0904 7E63 E72B 3BB8 B510 97A3 E620 
OA74 3')[5 74<'5 OA13 ESEB 38E5 7105 CCF3 E5EB 3FB5 7110 C663 E620 38E5 70AO D073 E80F 
OA 7 8 31,68 B519 97A1 BE01 3905 7425 DA13 E5F2 3915 7105 CCF4 5EC3 38E6 fl04 CCF3 E53A 
OA7r; 331 'j 7'; J 0 D784 5800 2C74 B508 D923 COlE 43A2 OD79 OOF8 3F81 38AO 0904 3C94 25DF 
OAP,O 42AA B~ J 1 D251 A6BC 8506 7108 CCF7 01FE 3aF a A710 9118 26CO 3905 SOAO B003 E401 
OA84 38F 9 21(10 COF 1 A585 3aC5 7510 D881 M07 39E5 7110 BCF3 E40C 2CA8 BOC5 CCF3 E626 
OAR8 B8E5 SIlO 8C63 E400 38E5 7104 CC73 E72A 3905 7178 CCF4 IFFE 3BB5 7510 OA83 E620 
OA8C 39E8 B510 98E4 240C 38B5 74C5 D8F3 E687 38E5 7511 OBOl E401 3B50 08C4 C062 E72A 
OA90. BOEO 08,~4 7E62 E72A 3AAB 3510 OF03 E6BC 3516 6110 C023 E650 38E3 61B4 FCF3 E763 
OA94 3C75 7108 CCF4 OlEO 38EC 08C5 0493 EA63 3905 7424 DB03 E977 3CEB 3510 0503 E40C 
OA98 44E2 F1l3 OC91 A660 3CA5 7111 CCDA A6BO 3915 7110 F4F3 OABC 3CF8 A310 8914 25EC 
OA9C 3915 70Ei9 OF18 800B 3SF5 7008 8007 81EO 38AC 0911 049A AEBO 3CCB 3512 0503 E2BO 
OAAO 3CF8 3110 CC04 240C 391C 0910 0493 E40C 3CEO F113 CCFl ACOO 3CA4 F007 CCF3 E077 
OAA4 18F 8 A310 80F1 MOC 2CCF EB08 lE63 CIE 1 38BO 0827 20F3 E176 18E3 6000 8CF3 E400 
OAA8 3905 7 O<~ 8 BCD3 CSOI 8104 FOOD CCF3 El9B BOE3 6310 COF3 E250 4208 A396 C8F8 26B6 
OAAC 2CE3 7Il3 CC93 E591 80E4 EllO CCF3 E66C 38E3 7179 8CF3 DOOO 3A08 2024 CC93 E977 
OABO 4105 70,'F C203 E407 38ES 7080 82F3 EC53 2CE9 A179 8CF3 C005 3918 2110 CC94 6A3D 
OAR4 47B6 7110 CCF3 E72C 38E5 7513 05D3 EADO 38E5 7104 CCF3 E6F7 3B65 70C4 CC62 E72A 
OABS 3B50 08(;4 0262 E72A B360 18C4 0062 E72B 3aE5 7104 CCF3 E6F7 3B15 70C4 FC62 E72B 
OABC 3 Sf" 'j 7104 CCF3 E722 38E6 F1l0 CCF3 E400 47R5 7110 CCF3 E72C 38E5 7113 D073 EADC 
OACO BRF f E 109 8C64 0008 2B25 70C4 4C62 E72B 9BEO lSC4 0062 E72A 93CC OBAO 00F3 E720 
OAt:4 3'JO'i 71(10 CCF3 EADD 3905 7110 CCF3 EEDO 38[5 7104 GCF3 E69B 38EO 1979 FEF2 GOOI 
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ADDRESS 
OAC8. 38A6 3104 CCF3 A72F 21AO OB04 lE7B FC38 3871 F 110 COE3 A430 2865 708E C3C3 E459 
OACC: 38B5 708C CCFl A450 3870 0910 lE73 A5FO 18E6 F llE CCF3 E408 2897 F3AO F4F3 OC45 
OAOO' 38E5 6129 COF2 COOO 38AO 1910 FEF7 6801 38AO 2904 0093 A72F 18EO 4810 0097 5804 
OA04: 1805 70C4 CC02 E72E 18EO OB09 20F2 E600 38A5 7024 8C63 E448 3805 7024 F2F3 EUA 
OA08 : BOAS 7104 CC91 A72F 3805 70C4 CCF2 E72E 38E5 7040 84F3 OSOE 18EO OA24 OE93 EBB3 
OAOC. 38EO 1824 FE92 E72F 38E5 5110 84F3 080B 38B5 70CO 8C64 2802 3801 8904 00F3 AU8 
OAEO: 38As 70C4 CCF2 E72F 3885 7108 CCF3 800F 2005 708E CC03 E458 28B5 70BC CCF4 2450 
OAE4: 38Es 7113 CCF3 A800 4106 F11E CCF1 E409 28E7 F3AO F4F3 EUO 3895 7049 CCF3 FFFO 
OAE8 . 38B5 7110 CCF3 A400 ICEO OB09 FOF3 81FF 3895 7110 CCF7 6803 2CEO 4004 0063 EUB 
OAEC: 3805 710B CCF3 804F 38E5 7024 CCF2 E72F 1885 7110 C4F3 E40C 2CE5 6224 8463 EB77 
OAFO: 38F5 7108 CCF3 EOOO 2018 3510 07B4 5COC BOEO 0824 8C62 E72B 3B65 70C4 CCF2 E72F 
OAF4 : 98EO 08AO 8003 080C BOEO 0824 E262 E72A BOE5 7024 C062 E72A BOE5 7104 8C63 E72A 
OAFS: BOEO 0904 E263 E728 BOE5 7104 0063 E72A 38E5 7510 0783 E40C 38E5 7509 CE84 4149 
OAFC: 38E5 7110 CCF3 E40C 2085 711C oca2 2401 38Es 7105 CCF3 A71E 38E5 7110 CCF3 E40C 
OBOO: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OB04 : 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OB08: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OBOC: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OBI0: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OB14: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OB18: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OBIC: 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 0001 0002 0003 0004 
OB20: 3905 7110 OC67 3E52 A4EO 5010 04F3 0840 38E5 7110 CCF3 EA7C 18EB 3509 CCB8 1804 
OB24: 38EB BOE6 CCF 1 988E 38Es 7426 0241 9B4C 3AOO 1910 20F3 E67C A4E5 71CO OCF3 E900 
OB28: 38FO 88C7 02F3 EB30 38E5 7111 CCF3 EA70 38EO 0910 3AF3 E271 38F5 70CO CCFl AA64 
OB2C: 2CFB 3110 ccn A400 3861 31C8 FCF3 C038 38B8 30C5 CCF3 E750 74EO OB09 OEF3 0668 
OB30: 2CE4 6109 8CF3 COll 74EO 2310 C8F3 E400 38A5 7025 OCF3 E4F8 28E8 3349 F78A 0000 
OB34. 38E6 3105 CCF3 E4F3 38E7 3105 CCF3 E4F2 38E5 7105 CCF8 F8F2 38E5 7105 CCF3 E4F2 
OB38: 38EO 0905 0603 E76F 38EO 0905 0804 279A 38E5 7105 CCF3 E4F8 38E5 7105 CCF3 E4F8 
OB3C: 38EO 09B4 0673 FC53 54E5 4110 OC03 A7EC 5575 4179 8032 FFFA 4955 4310 lCFl C800 
OB40' 5405 41lE 4C13 FC05 48A5 63lE 9CF3 FC04 4875 SHE OCF3 FCA4 38E2 4139 OC04 7HE 
OB44 . 38E5 7110 CCF2 C890 3CE5 7109 CC83 8009 44F5 6310 8892 2400 3910 0910 0704 2C04 
OB48: 3892 7179 9C03 BHA 80EF F911 H02 FE90 3C95 7109 CC83 8008 34F5 6310 8492 240C 
OB4C: 8108 B510 0484 2C03 38BF 3585 OAE2 E6BE 0040 OB08 7EF3 C07E 28BO OOOA 8003 COSI 
OB50: OOBF FBIO 8101 2400 3846 6198 4018 3F80 38E5 7000 CCF3 E40C 7608 F510 0764 640C 
OB54' 350B 3425 OF73 E70E 0405 7110 CC92 HOC 38E5 716F CC03 E406 28B5 528C 3AF3 0455 
OB58. 28B5 7110 COAA E40C 38E5 7110 8CC2 BCOO 0405 7110 CC92 E40C 38E5 716F CC03 E406 
OB5C: 28B5 528C BAF3 OC55 28B7 A11C 4CC2 B801 AABl BllC COM E401 38E5 7110 8043 E400 
OB60: 1445 7110 CC92 HOC 38E5 716F CCOA 6407 28BS 428C BAF3 CCS5 28A7 A11C 4CC2 B800 
OB64 : AABI BllC COAA E401 38E5 7110 CCF3 E40C 9067 Bll0 8042 E400 lE91 BllC CC9A 6400 
OB68. 38E5 71EF CC03 E407 28B5 428C BAF3 CCS5 28E5 7110 CCF3 E400 28A5 7110 CAFI E407 
OB6C: 9297 All0 8C93 E40C 2E31 Bll0 CCF2 A400 38A5 711C CCF3 F800 2877 AllC 4C02 ECOI 
OB70 AABI BllC CC04 2401 84E6 7110 CCC3 A43C 8201 Fl3S CCF3 HFF 2E05 6110 SCF3 E40C 
OR74: 80A7 [369 COF3 CIOI 38E5 6105 C003 E71F 400B 3425 OF73 E697 38E5 4110 SAF3 CC07 
OR78 2CE5 6310 8424 040B 38E5 4110 86F4 0407 40E5 6310 8413 COOB 40E5 6310 C404 lC07 
OB7C. 3805 4112 CA33 0000 38E5 5HC 8AF3 E05C 40E5 6310 8404 140A 38E5 5110 86F4 1407 
OB80 40[5 6310 8453 OOOB 40E5 63F9 C443 8035 3A05 7110 CC93 E440 80E7 E310 COF2 OCOA 
OB84 1056 7UE CCF3 E409 0015 628C BCF3 EC55 38E5 711C 4264 2000 34E5 7110 CC59 BCOO 
OB88 38E5 611C FC44 6800 38E5 71EF CC03 E407 28B5 428C BAF3 CC55 28B5 7110 CC02 E400 
OB8C' 38[ 7 B3lC AC02 FCOO 1901 B31C AC74 3090 38EA A529 992A 8000 0837 BHC 8C02 FCOI 
OB90 0101 911C CC74 0400 4445 7110 CC59 A40C 3906 51H CCF3 E406 0015 628C BCF3 EC55 
OB94 38[5 611C 8359 6COO 34E5 7110 CC64 7COC 38E5 71EF CC03 E407 28B5 428C BAF3 CC55 
OB98 28B5 7110 CCF3 [400 9655 631C ACF3 E090 38EA A511 9903 E40C 4465 731C ECFl ACOI 
OB9C 38[5 7110CCF4 680C 3A65 5110 8C91 2400 8201 F13S CCF3 FFFF 2805 61EO ECF2 E43C 
OFlAO' 46A5 7100 CC04 6800 38B5 7179 CC94 7F 81 1055 702F CCF3 E406 38[5 628C BA04 2C56 
DBA4 44[5 7105 C003 A71E 6107 3025 CC33 E70E 8C44 7108 CCF3 COlF 44[3 6110 CCF3 E40C 
OBA8 14A3 7110 CCF3 E79C 18E3 7110 CCF3 E400 lCE3 7110 CCF3 E40C 3830 0840 1403 CFEO 
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AOORESS 
OBAC 8CE5 7010 CCF3 E7FO 3955 7512 C700 288C 3A37 7110 CCFO OOOC 380'5 7110 CCF3 FC02 
OBBO 34B8 B025 CC03 E70F 3905 70CO CC03 E40C 38[5 7110 CC91 2400 1877 811C ACF3 CCOO 
OBB4 : 0045 4110 02F3 0002 2C51 A11C ACF3 C400 3A8F F80E F 8F3 E809 2 8E~~ Bll0 OCF3 E470 
OBB8 3846 351D 04E3 C140 8201 F138 CCF3 HFF 2CE5 6110 ACF3 A40C 38A1 C910 00F3 6801 
OBBC 40CB 3462 OFA3 E80C 38EB 3505 9FA3 E7EB 1877 B31C E002 E400 1051 B31C EOF3 E400 
OBCO 28B5 709E CC44 2428 28B5 729C FM4 2427 0837 B11C 8C02 FC01 1101 811C OC04 0401 
OBC4 28B5 7310 84F3 FCn 80B7 F110 CCF3 E802 80B5 6025 8303 E70F 010'9 FllE CCF3 E408 
OBC8 28B9 F31C F804 2426 38E7 BllC 9C02 FCOI 0101 B11C eCF3 E400 28B'5 731C FA04 2407 
OBCC. 6095 711e CC53 E40A 80B5 411C OCF3 E40A 2CB7 E310 B490 2B6C 8CE4 7110 CC73 E40C 
OBOO 3803 4110 OCF3 E790 40E3 7110 CCFl BCOC 3903 7110 8CF3 FC03 18B3 7110 CCF3 EB82 
OB04 3408 A235 C4F3 E75A 38E5 7410 0063 E5AO 3850 0910 1003 07EO 38EE E040 8CF3 ECOC 
OB08 38E 1 2010 8cn E7FO 395E F112 CCFO lC80 38[5 " 105 9C03 E5Cl 38EC 8513 0084 2400 
OBOC 5575 6110 8C02 FOOC 38E5 7110 CCF3 E4CC 410B 3711 BE51 C290 5CB5 611E FCF3 B025 
OBEO 4905 52Cl OCF4 240C 3885 7149 CCF4 4000 38C4 4025 OCF3 E77A 5C05 4112 3CF3 B02C 
06E4 4513 7010 CC83 F392 38E5 7010 CCF3 E790 04ED 3525 C083 E420 5555 6110 8CFO OOOC 
OBE 8 28A5 7510 OFI0 6400 74A1 12AO C4F3 OCOI lCE7 F010 CCF3 E400 4005 7062 AC73 OFBC 
OSEC 2CE 8 B513 OEF4 2790 0475 7425 OF 13 E410 38E5 7510 DEB3 E40C 38H F510 C073 E76C 
oaFO 3905 7010 CCF3 EF91 5005 7110 OC72 EA9C 5CB5 611E FCF3 A925 4122 411E OC73 FC05 
OSF 4 seAS 611E BCF3 9D24 4885 5310 OCFl E400 2105 7001 CC94 240C 8CE4 702F CCF3 E406 
OBF 8 38E3 7080 CCF3 E450 38EF 3410 OAB3 E790 8C04 7108 CCF3 C07E 80E3 6110 CCF3 E400 
OBFC CJ4A3 7110 CCF3 E790 0823 7110 CCF3 C403 OCB3 7010 CCF3 CF83 38E5 7110 CCF3 E40C 
OCOO 3816 3"08 01Al 83FF 3805 7508 01Al 83FF 38E5 7105 CCF3 E4F8 38E5 nos CCF3 E4F8 
OC04 38E5 7105 CCF3 E4F8 38E5 7105 CCF3 E4F8 3807 3508 01Al 83FO 38E5 7105 CCF3 E4F8 
OC08 38£5 7105 CCF3 E4F8 BCOO 0004 03F1 C3E3 3805 7105 CCF1 E410 3805 7510 0423 E540 
OCOC 3 BES 7511 03C3 E400 60EA B510 C4A6 E400 38F 1 8975 0474 6461 38AO 0910 OE73 E67D 
OCI0: 3.g 18 0909 0204 1800 28Fl 3125 CCF3 E421 1010 FOCO DC63 E400 38E5 7145 CCF3 E421 
OC14 1H2 F109 OCF2 COIB 40F4 F 110 CCF6 E5BO 3CE5 7129 C014 4001 3910 0007 0293 FCF8 
OC18' 380B B510 ClF7 640C 34E8 3110 C293 E5CC 34[0 OB04 3C97 OCOA 1875 5007 90F3 OB3C 
OC1C 8465 6188 9C97 40FF 380F 3510 0504 25E3 35B2 F110 CCF7 MOO 38E3 7110 FCF3 E40C 
OC20 3CEB 3510 F393 E40C 38E5 7113 CCF7 A80C 3CE1 F395 8873 E4A3 30E4 OB29 00F2 EOOI 
OC24 3878 A568 9374 0001 44E8 A310 COF3 E79C 3008 F425 02E3 E4BB 38E5 7511 0373 E79C 
OC28 451B 1710 F373 E79C 38B1 31B6 CCF4 2COE 3CEO OB39 1EF2 EOOI 4505 6027 9C03 OCBB 
OC2C 38EB 2511 F2E3 E790 44EO 0910 0403 E790 38EF F910 FAF3 E40C 34D4 F190 CCF3 EB30 
OC30' 1800 OB10 OE63 E60C 38E5 7104 CCF3 EC83 38E3 7110 BCF3 E400 3943 B1E1 CCF5 270C 
OC34 38EO 8910 00F3 E4CD 38A5 7110 CCF3 E670 38E5 7510 C073 E40C 3805 7110 CCF3 E73C 
OC3a 39E5 7510 0333 E600 38E5 71H CCF3 E407 38E5 7080 CCF3 E450 38E5 7105 CCF3 E47A 
OC3C 08BO 3427 COB3 F021 04A7 F1B4 CCF1 8COA 3823 B508 0444 OOFE 4508 B5A5 0332 C503 
OC40. 38E5 4024 OC63 EC83 38E5 7510 0333 E79C 04E5 7145 CCF4 2420 28AO OB34 FE91 8COA 
OC44 18£E 91A9 90FA 3FF6 84EO E027 9CF3 OB3D 38EE 8509 D4A7 6000 38F4 09FF 00F3 E407 
OC48 38F 8 A080 OCF3 E450 38F4 0826 00F3 E512 40F8 8510 D3F4 6804 3808 A5A5 0332 CI32 
OC4C 3aE 1 3024 CCF7 6C83 3AG5 70BO CCF3 E400 2E88 F426 04CA 253F 3865 7510 0330 65EC 
OC50 18r5 5109 86F3 C035 2003 210B 8CF3 805F 38E5 7110 CC73 E400 3886 0913 00F3 E40C 
OC54 3CA3 62C:4 C8F2 EC82 38EO 0979 0872 FFFI 34E4 0110 CC93 E400 38E3 70C6 CCF2 F05A 
OC58 38EO 0909 1002 DCOI 38E2 0904 0093 EC82 34EB 1379 88F4 7BFE 38E1 3509 0332 C201 
OC5C 38EO 2904 0093 EC82 18E8 B309 88Fl ECOO 3805 7510 0334 2F9C 3870 08C4 1062 EC82 
OC60 38E5 7U9 CCF3 C101 2005 70C4 CC62 EC83 3870 08C4 6062 EC83 3912 48C6 00F4 658E 
OC64 3MO 0904 4064 6C83 3915 70C4 FC62 EC82 3800 08C4 2072 EC83 3862 E8CO 00F4 5C04 
OC68 38AS 70(:4 CC62 EC82 3915 7512 0333 OF90 70E5 70F5 CCF6 E529 38A5 6109 4C73 81CO 
OC6C 70EB 3509 0724 0401 3880 F508 C186 C03E 1C80 4978 00F3 FFCO 38A3 F 110 CCF3 EEBO 
OC70 38[5 7lJO CCF3 E40C 38F5 7010 CCFl E790 38E5 4125 OCF3 E421 3905 7110 CCF3 EABC 
OC74 38E5 7lJO CCF3 E40C 38F5 7108 CCF6 C03E lCFO 4978 00F3 FFCI 38A5 7110 CCF3 EEBC 
OC7S 38£r, 7110 CCF3 E40C 38F5 7010 CCFO 279C 70E5 70F5 CC96 E529 38A5 6109 4C73 81CO 
OC7C 70EB 3509 0824 0401 3885 7108 CCF6 C03F lC80 4978 00F3 HCO 38A5 7110 CCF3 EF3C 
OCRO 3805 1110 CCF3 r ~BC 38C8 7110 CCF3 E60C 3105 7110 4C73 C2BO 38E3 Bll0 CCF3 E40C 
0r;84 3HO 3508 COR I; ( q'jf 38F5 7178 CCF3 HCO 3875 7110 CCF3 EF3D 3813 Hll0 CCF3 E40C 
OCR 8 38C8 7110 CCF3 f ',DC 38EO 0910 lEl6 E400 38EO 4910 0093 E400 38E5 7110 CCF3 E40C 
OCBC lCDF F910 FEl3 OLSO 3075 7109 CCF3 81CC 30F8 B510 08C2 2400 38[5 7184 CCF3 F526 
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ADDRESS 
OC90· 38E5 7lA4 CCF3 F24F 38E5 7104 CCF3 COCA 38E8 B104 CCF3 F22S 38EO B510 CIB3 E40C 
OC94. 38E5 7109 CCF3 8077 3985 7110 CC8S E40C SOE4 F 119 CCF3 EOOO 2CE3 7109 CCF3 8071 
OC9S: 3941 8910 0493 E700 38ES 7510 OE43 E40C 38FS 7110 SC73 HOD 78ES 7105 CC93 E793 
OC9C ICES 7310 8073 E400 7CES 7109 CC93 0805 2CE4 Fll0 CC83 E44C 38EB 1109 CCF3 C02l 
OCAO 34E4 E3l0 C083 E400 50E4 FU9 CCF3 ElAl 2CE3 7109 CCF3 8071 3941 8910 F493 E70C 
OCA4. 38E5 7510 OE43 E40C 38FS 7110 8C73 E400 78E5 7105 CC93 E793 ICES 7310 8073 E400 
OCAS· 7CE5 7109 CC93 oaF4 2CE4 FllO CC83 EUC 38EB 1109 CCF3 C02l 34E4 E309 C083 804F 
OCAC 50E4 F 109 CCF3 COlD 38E3 Sl09 CCF3 OA07 38E4 Ell0 CCF3 E400 38EO 3109 CC83 8077 
OCBO 38E5 7110 CCF3 E40C 388C 3400 OB33 E40C 38ES 7110 CCF3 E40C 38C5 7110 CCFl E40C 
OCB4 : 3SB5 7110 CCF3 E403 2CE3 FBOS FE93 E792 3875 7168 8C74 0002 38EO 0905 3A93 E792 
OCB8 ICES 7309 8073 C03A 38ES 6109 COF3 8046 3901 A910 0694 2802 2CEO OE20 02F3 DCOD 
OCBC. 34E4 Fll0 CCF4 2800 38EO 3110 CCFl E4FC 40E4 F 110 CC83 E40D 38ES 7110 CCF3 E40C 
OCCO: 38EC 3400 DC13 E40C 38EO 5910 20F6 E4FO 3942 E111 8CFS 270C 38EO 0909 08F3 8075 
OCC4· 3CE3 6309 84F3 C5FF 38BS 7110 CC83 E6BD 38E5 7109 CCF3 C422 38F5 7110 CCF3 EF3C 
occs: 38E5 7110 CCF3 ESOC 38E5 7110 CCF3 ESOC 38EO 0910 7EF3 E6DC 38AS 7110 CCF3 ESDD 
OCCC: 3SE5 7010 CCF3 E40D 70E8 BOFS CC96 ES28 OOEC 8509 C082 C400 2CAS 6110 4C73 EEBD 
OCOO: 700B 3110 CCF3 E2BO 38FS 7508 OD4S C03E 70C8 B178 CCF3 FFCI 38B5 7510 0083 DE3C 
OC04: 3SF5 710S CCF6 C03E 38CS 7178 CCF3 FFCO 38BO FSI0 Cl83 OE3D 38E3 FI04 CCF3 CCD3 
OC08 3CEl 3010 CC03 E40C 38EO 48FS 0096 ES28 70AS 7110 CCF3 C280 3805 7110 CCF3 EABC 
oeoc: 70FB 3108 CCF6 C03E 34CC 2178 4CF3 FFCI 38B3 BSI0 OE23 EB3C 38FS 7108 CCF6 C03E 
OCEO 34C5 6178 4CF3 FFCO 0083 8510 DE33 EB3C 04E3 B14S CCF3 E421 38A8 7110 CCF3 E60C 
OCE4. 38E5 7110 CC03 E6SC 34EB 3510 OE93 E400 34EA FI09 CCF3 C003 2COS 7310 8003 E402 
OGES· 2GB5 70CS GG93 E79A 38E8 Bll0 CGF3 ES6C 38E8 3110 CCF3 E40C 38EC 8509 0083 8078 
OCEG. 3944 Elll 8CFS 270C 38E3 B109 cca3 807A 38E5 7010 CC83 E40C 38E5 7109 CCF3 8070 
OCFO: 38E5 7104 cca3 F526 38ES 7110 CCF3 E40C 38E5 7110 CCF3 E40C 



PAGE 527 CONTROL STORE 10/ 2/86 9:28 AM 

ADDRESS 
ODOO: 38FO 0909 2A93 DAOA 2CE4 F 109 CCF3 8033 38EO 3110 CCD3 E57C 34F2 F06B CCF3 C02l 
OD04 38E 8 2105 BC73 E400 3CE5 7513 0443 EABO 3CE5 7513 D463 EABC BCEF EB05 FFF3 E527 
OD08 3945 7511 D405 2700 38EO 0904 0693 E313 38E2 0904 0097 5E97 38E5 7104 CCF3 DE22 
ODOC. 38E5 7104 CCF3 E34F 3945 7106 CCF5 252A 38E5 7104 CCF3 E2F3 38E5 7104 CCF3 E2FA 
ODIO· 38E5 7104 CCF3 E302 38E5 7104 CCF3 DFDF 38E6 3104 CCF3 F227 38E6 7104 CCF3 F24A 
0014: 38E5 7104 CCF3 F3AF 38E5 7104 CCF3 F3BE 38E5 7105 CCF3 E4F 8 38E5 7105 CCF3 E4F8 
OD18 : 38E5 7105 CCF3 E4F8 38E5 7105 CCF3 E4F 8 38E5 7105 CCF3 E4F8 38E5 7105 CCF3 E4F8 
OD1C 38E5 7105 CCF3 E4F 8 38E5 7104 CCF3 F603 38E5 7104 CCF3 F64B 38EO 0904 OAD6 F733 
0020· 38E5 7104 CCF3 F802 38EO 0904 0873 F883 38E1 3104 DCF6 F9DF 38E5 7110 CCF3 E40C 
0024: 38E5 7110 CCF3 E40C 



PAGE S28 CONTROL STORE 10/ 2/86 9:28 AM 

ADDRESS 
0040: BCEO 1010 01F3 E400 60EA Bll0 COF3 E400 BCE9 3510 C953 E40C 38E8 7110 CCI'3 E40D 
0044· 3BFS 717S CCF2 E860 38FS 7S10 0491 ECFC 3BFS 712S CCF2 E821 34F4 Fll0 CCI'3 EEOC 
0048 0003 7512 049F E4CC 3945 7511 C065 2700 2C04 3111 CCF3 E63C 38EO 0949 OE91 COOO 
OD4C flOFA BllD COF3 EED3 38E6 B549 C9E4 1802 BCD8 5310 C5F3 E50C 38E5 7110 CCF3 E40C 
OD50 38E5 7110 CCFJ E40C 



PAGE 529 CONTROL STORE 10/ 2/86 9:28 AM 

ADORE 
0080 50E4 31.09 OCF3 8103 38EO 0910 08F6 E400 3882 E178 8CF3 FFCI 2C80 4908 12F6 C03E 
0084 3060 E1.79 8C73 FFFE 3942 All1 CCF5 240C 3UFB F828 FEF3 C400 3D23 6219 88F3 FFFO 
0088 38EF F!II0 F 4F3 EE2C 48AO 0910 46F3 OEBC 3CEO All0 AC73 E400 38F5 712A CCF4 0000 
008C 38F5 70CO CCF2 E40C 2003 7110 OCF3 HOO 28AF F910 F2F3 OF20 38A9 20Al 8CF3 E400 
0090 38E 8 7HO CCF3 E600 38E5 7010 CCF3 E600 3945 7111 CCF5 270C 38ED 3510 COB6 E40C 
0094 38ED 7 ;to 9 CCF3 C009 38E5 7510 C083 EEBO 38E5 7109 CCF3 8103 38E5 7110 CCF3 E40C 
0098 3885 B78 CCF3 FFC1 2C80 4908 12F6 C03E 48FF F910 FCF! EABO 311B2 A179 8CF4 3FF5 
009C 48FO 01128 46F3 C400 3CE2 A105 AC03 E6EB 38F5 7110 CCF4 6400 3D05 7110 CC93 E6BO 
OOAO 38EB 2HO 8CF3 E40C 38FA B558 OA54 3FFF 34E5 7110 OC93 E400 311E4 Bll0 9CF3 E400 
OOM 38E3 7HO CCF3 E40C 3804 B179 8CF2 FFFE 2CE3 7020 CCFJ ECOC lCEF F8A5 EEF3 E6C2 
00A8 2902 FHO CCF3 E600 3915 7178 CCF4 77 FE 3016 OB08 00F3 C800 2UEB 3025 CCF3 EEC3 
OOAC 3875 7!i 10 OB03 E730 3010 0010 04F3 E60C 28E3 7110 CCF3 E400 38E5 7510 OC63 E40C 
OOBO 3805 7179 CCF1 FFF2 2CE9 3109 CCF3 COOC 2C14 B020 8CF3 E400 ICE A BOB9 CCF1 C801 
00B4 34E4 BIOS 8CF3 E6EB 04E3 7020 CCF3 FCOO 38E5 7105 CCF3 E6EE 31125 70C8 CCF3 FF80 
00B8 38E5 7105 CCF3 E6EE 38E5 7105 CCF3 E726 38E5 7179 CCFl F7FF 5820 B108 CCF4 007F 
OOBC 08AF FB10 80F3 E400 28FC E912 80F5 ACOO 28BB 3579 OC43 FFFF 31lE5 7110 CCF3 EEAC 
OOCO 38E5 70BO CCF3 OCOC 38F5 7110 CCF3 OED4 38E5 7030 CCF3 OCOO 31lF5 7110 CCF3 OE02 
00C4 3905 7.llA CCFO 2601 38E5 7010 CCF3 E790 38E5 7109 CCFO 4028 31lE5 7109 CCFO 8401 
00C8 38B5 7010 CC03 E790 38E5 7109 CCFO 8402 3825 7110 CCFO 6400 31125 7010 CCF3 E790 
OOCC 38E2 EI09 BCF3 8103 3960 F51D OE63 EME 3C80 4978 04F3 FFCO 2C83 2108 8C97 003F 
0000 58E4 B:3l9 ACFl FFFE 3049 3511 OE65 2700 3CF3 5338 C8F4 3FFF 3CB8 OAC5 0004 6F7A 
0004 38EO 3!W9 F863 810B 3505 3110 CCF3 OC04 2C83 7378 84F3 FFCO 1880 EI08 CCF6 C03E 
0008 38EO E 110 BCF3 E790 38F5 7110 CCF5 640C 38FS 7110 CCF6 640C 3!lA5 5020 OCF3 ECOI 
OOOC 28E2 01)00 00F3 E900 38E8 7110 CCF3 E90C 38ES 7109 CCF3 8100 44E5 7109 COF4 4401 
OOEO 2C85 6178 8CF2 FFCO 2882 EI08 CCF6 C03F 3110 0910 0663 FEBC 31)09 3579 OE63 FFFE 
00E4 38F 4 OBA7 00F3 EF9A 3CE3 6305 84F3 E756 38E!; 7111 CCF3 E790 38E5 7010 CCF3 E400 
00E8 38E5 7110 CCF3 E40C 38E5 7110 CCF3 E40C 



PAGE 530 CONTROL STORE 10/ 2/86 9:28 AM 

ADDRESS 
OEOO 38E5 7109 CC03 81E1 38EO 0910 2AF6 E400 38EO 0910 26F3 EA3C 3880 E178 BCn FFCO 
OE04 : 3CB5 7109 CCF4 4400 2FFF F910 FE73 E800 28FF F910 FC90 2COO 3885 7108 CCfS C03F 
OE08: 3875 7110 CCF3 E6BC 34E2 Fll0 CCFO 6400 44E2 Fll0 CCF4 6400 3045 7111 CC7S 270C 
OEOC: 3CFS 7110 CCF3 E40C 0405 611C CCFO A801 28ES 7129 CC33 F800 38ES 6109 ccn CA4C 
OElO' 2CA5 411C ECFO 0801 28ES 7110 CC13 E40C 28E9 3579 0173 FF02 2COB 1110 CCFO MOO 
OE14: lCE8 Bll0 OC73 HOD 38E5 7110 CC73 E400 3815 7110 CCFO E40C S96F F979 F6F3 FFF9 
OE18- 28B4 Bll0 CCF3 E720 38ES 71EF CCF3 E406 28BS 728C FAF3 OCSS 28BS 7110 CC!'3 E400 
OEIC. 28ES 7110 CCFO 3COO 38ES 7110 8CF3 E400 2805 411C CCF3 CADI 28E3 7010 CCF3 E40C 
OE20' 28EA Bll0 2CF3 E40C 38ES 7510 C083 E40C lCE9 3709 3213 COC9 0405 711C CCFO 2COO 
OE24 38E5 6110 8C13 ECOC 28E5 7109 CCol COC9 3815 70FF CCF3 E406 ICES 628C BC!'3 ECS4 
OE28 38E5 6110 8263 E400 34ES 7110 CC13 E400 OOES 7110 CC03 E40C 1805 70FF CCf3 E406 
OE2C ICES 628C BCF3 ECS4 38ES 6110 82F3 E400 38ES 7109 CCF3 81EO 3545 7111 CCOS 270C 
OE30 3880 4978 00F3 FFCO 2C82 EI08 8CS6 C03F 38ES 6110 9CF3 E400 3CE5 7311 F8f3 EABC 
OE34 28ES 7310 F8F3 E400 28FS 7025 CCF4 6SBE 38FO 0847 161'3 E9C7 141'5 70A7 CCF3 E9C6 
OE38 28FO 0910 04F3 EABO 38E4 EI09 8CF4 0011 44FS 7308 FAFI 87FF 28BS 731C FA73 E408 
OE3C 2063 7379 F8F3 FFFO 2CA4 BOCO CCF3 E40C 38E3 5110 CCF3 ES80 40ES 7110 CC43 E400 
OE40 28E2 0109 4CF3 COOS 38BS 7110 CCF3 EA30 3CEO 7Bll FE63 EEBC 28ES 7310 F8F3 E400 
OE44 38E5 711C CCF4 2808 3CFS 411C 6CFO 0000 28BS 7110 CC13 E40C 410B 3509 041)3 C004 
OE48 2CE2 0110 4CF3 E40C 38ES 7111 CCF3 EABO 38ES 7110 CCF3 E40C 3CFS 411C 6C!'3 COOO 
OE4C 38EA ASIO 93F3 E40C 08EB 3510 0733 E400 OCES 7081' CCF3 E406 38BS 708C CCF3 E8S8 
OE50 38B5 7149 CCFl 8000 40ES 7310 FAF3 E400 44A4 011C 4CF3 E40A 1853 6110 CCF3 0230 
OE54 3913 411C 8CF3 E40A 38B3 411C 4CF3 E40B 38B3 4108 OCF3 C7FE 3CBF 8BI0 001'3 E400 
OE58 40BB 3510 0603 EA02 3905 7109 CCF3 C004 2CE2 0110 4CF3 E40C 38ES 7111 CCF3 EABo 
OESC 38ES 7110 CCF3 E40C 3CFS 7110 CCF3 E40C 0405 611C ACF3 EEOI 38E3 6110 8CF3 E40C 
OE60 OCEO OBI0 20F7 240C 08EO 4825 10F3 E9AF 3833 2108 SCF3 COlE 38BF F8CB FCF3 COIF 
OE64 38ES 6105 8CF3 EoAB 28B5 7110 CCF3 E400 38E5 6113 8CF3 ECOO 38E5 62C5 B4F3 E09A 
OE68 38E5 6110 8CF3 ECOo 38E5 6110 8CF3 ECOo 3CE3 6310 881'3 E400 1510 0909 121i'1 E001 
OE6C 38E4 Ell0 8CF3 E40C 38E3 5185 CCF3 ES07 38ES 7010 CCF3 E790 38E5 7109 CC~O 0007 
0E70 38ES 7010 CCF3 EF9C 38E5 7109 CCFO 0032 38E5 7010 CCF3 EF9C 38E5 7109 CCI"O 0034 
OE74 38E5 7010 CCF3 EF9C 38H 1'909 FEFO 0009 38E5 7010 CCF3 EB90 3940 7511 OAS5 2700 
OE78 38EO 5909 6EF3 C014 2962 F 110 CCF3 EEAF 38EO 4909 3873 810E 3CE8 B509 OASI 8013 
OE7C 38F 1 3045 CCF3 E697 2CES 7109 CC04 0008 1C82 F178 CCF3 FFC1 2C80 4908 00:37 003F 
OE80 3005 7110 CCF3 E63C OCA5 2109 8CF4 0010 3063 7110 CCF3 OA2F 38B3 7111 8CF3 E62C 
OE84 3CB3 7111 CCF3 E62C 3CB3 7111 CCF3 E62C 3CB3 7111 CCF3 E62C 3CB3 7111 CCr3 E62C 
OE88 3CE3 7109 CCF3 C7FE 3003 70A7 CCF3 HSE 38EO 0909 28F3 81EO 39C2 Ell0 9Cr7 6400 
OE8C 3880 FI08 7CF7 003E 3C8S 7178 CCF3 FFCO 2CFO 4910 OAF3 E80C 2BF3 3110 CCr2 ECOO 
OE90 28AF F911 FCF3 E6CC 38A5 C910 0093 E6CC 3CF5 711C CCOI BCOI 34E5 7109 C092 CA40 
OE94 2CAS 711C ACF 1 5801 28F9 3510 0991 6400 2855 7110 CCol MOD 381'5 7029 CCrl 71'02 
OE98 381'5 7111 CCFl 640C 3905 7110 CC07 2400 38E5 7110 8C43 CECo 38E5 71EF CCr3 E406 
OE9C 28B5 728C FAF3 0454 28B5 7110 CCF3 E400 1065 7llC 8CF4 7COO OCA3 3110 OCF3 E60C 
OEAD 44F3 7110 CCF3 E40C 2CE3 7110 CCF3 E40C 3CE3 7109 CCF4 0010 1CE4 F 110 CCr3 E40C 
OEA4 40E3 7110 CCF3 E40C 38E5 7010 CCF3 E400 38E5 7110 CCF3 E40C 38E5 7110 CCr3 E40C 



PAGE 53.1 CONTROL STORE 10/ 2/86 9:28 AM 

AOORE 
OFOO 3800 F434 C183 F036 38E3 FI09 CCF3 8165 38E5 7110 CCF3 E40C 3885 '7010 CCFl E79C 
OF04 38E5 7110 CCF3 E40C 38El 8909 04F8 6001 38AO 0910 A903 E670 14E5 7104 CCF7 4COE 
OF08 28E9 3559 00B2 EOOO 3A15 7104 CCF2 EC83 80E5 7104 CE63 EC82 1450 190B 0053 C301 
OFOC BCB5 70C5 CCF3 E41E 38A6 34B4 C023 C852 386C 0824 4103 E69B 18E9 1109 8CFE 1200 
OF 10 38E8 3129 CCF2 COlO 38E5 7024 CCF7 672E 3861 F110 COE7 65F5 28E5 '1l04 C3C3 E44A 
OF 14 lC78 B022 2CF3 FOOC 38E8 3110 CCF3 E65D lCEB 7710 31A3 E40C 5D74 BIll DCF5 E490 
OF 18 24C3 7047 CCF3 F92D 38E5 7510 0143 E660 5070 8179 CCF5 FFFF 58E8 6710 8483 B080 
OF lC 38F5 7510 0142 266D 38E5 7110 CCF3 E40C 74EO OB09 lEF3 COlO 2CA8 A228 88F3 COOC 
OF20 38E5 7505 C3E3 E4F8 38EF F904 FA93 OA67 38E5 7110 CCF3 E40C 38E5 7110 CCF3 E40C 



PAGE 532 CONTROL STORE 10/ 2/86 9:28 AM 

ADDRESS 
1000 : 70E5 7109 C2F3 EOOE 2054 Ell0 8CF3 E40C 392F F002 CCF3 E09C 3956 7112 CCF3 F930 
1004 38EO 3190 CCF6 E5FO 70E7 F310 F6F3 E5EO 74F5 7000 CC94 2580 38E5 7104 CCF3 C58B 
1008 38E5 7104 CCF3 C4EA 38E5 7105 CCF3 E4F 8 38E5 7105 CCF3 E4F8 38E5 7104 CCF3 C95A 
100C 38E5 7104 CCF3 C286 38EE F5A5 05B3 E537 38EE F510 0573 E400 3940 0911 54F5 2700 
1010· 4105 7007 C2F3 E8F8 28E5 7109 C2F3 E02B 2004 E11C 8CF3 E40F 38BO 307C CCF3 E54F 
1014 : 40E5 7000 CC93 E40C 38E5 7105 CCF3 E4F 8 38EE F5A4 C3E3 C283 38E5 7105 CCF3 E666 
1018 . 38E5 7105 CCF3 E666 38E5 7104 CCF3 C80E 38E5 7104 CCF3 C80E 38E5 7104 CCF'3 C80E 
101C: 38E5 7104 CCF3 C80E 38EE F5A5 0203 E4C3 38EE F5A4 OFF3 E002 38E5 71B4 CCF3 E006 
1020 3976 7125 CCF2 F021 3905 70BO CCF3 E400 38E6 0113 02F2 FCBC 5402 6174 8C14 411A 
1024: 38E5 71F5 CCF3 E49B 487B 5607 F433 FOOE 3CE5 7110 CC93 OCOC 5CB3 E072 FCF3 BCOC 
1028. 4408 FI00 CCFl E400 3888 5110 OCFl E40C 38EO 6110 8CF 1 OCOA 5CA5 607E BCf"3 BC04 
102C: 38F5 7100 CCF4 6406 3885 7110 CCF4 6406 38E5 7110 CCF3 E40C 44E5 5210 C473 E40C 
1030: 3976 7125 CCF2 F021 3905 70BO CCF3 E400 38E6 0113 02F2 FCBC 5402 6164 8C74 4127 
1034 : 38E5 71F5 CCF3 E40A 487B 5607 F433 FOOE 3CE3 F 110 CC93 OCOO 5CB3 E072 FCF3 BCOC 
1038: 3805 7100 4CFl E400 3880 6110 9COl E400 5CA5 607E BCF3 BC04 44F8 FlOO CCF1 MOD 
103C· 3888 7110 9CF 1 A400 38EO 6110 8CFl OCOA 5CA5 607E BCF3 BC04 38F5 7100 CCF4 6406 
1040 : 3885 5110 86F 4 6406 28E5 5310 C473 080B 44E5 6210 C463 E400 3875 7149 CCFl COOl 
1044. 48B5 631E OCF3 FC04 38E2 5000 CCF3 E40C 5074 BIll OCF5 E490 24C3 7047 CCF3 F944 
1048: lCE2 7000 CCF3 E400 5CE4 Bll0 OCF3 E490 24A3 7111 CCF5 E490 24C3 7047 CCF3 F944 
104C: lCE2 7000 CCF3 E400 60E5 7145 C403 E42C 38EO 0910 06F3 E40C 294B 7710 2081 E40C 
1050· 60E5 7110 C8F4 0405 60B5 7110 CC14 6802 4C25 5118 EC22 FHE 3825 7128 CCF3 COOl 
1054: 2CB5 7110 CCD3 E40D 42CB B6C7 B673 E09F 3935 7510 0643 FFOO 38EO 0525 4083 E42C 
1058· 28E8 8710 2073 E4BO 38E6 7110 CCF3 E4BO 38E5 7110 CCF3 E40C 38EO 3525 COS3 E420 
10SC: 38ES 7129 CCF3 COOO 04E5 6310 C803 E40C 60E5 7110 C8F4 00B5 38B5 4110 4C94 68B2 
1060: 60A5 7118 C4F2 HFE 38A5 7110 8CF3 E40C 42C8 A6C7 F673 E99E 3935 7110 CCF3 HOC 
1064: 4CB5 631E OEF3 F406 38CS 7110 8CFS 240C 38A5 7010 CCFB 2400 38EO 5910 2473 E400 
1068· 38E5 7110 CCF3 E40C 3902 F025 CCFl E510 38E8 B510 9783 OCOO 38B5 6111 FCF3 E6BC 
106C 40A5 7110 CCF3 E6BO 38F2 F007 OCF3 E9E3 2CEB 3509 0783 C525 2CF2 F 110 CCF3 E400 
1070 2CB8 B510 0726 E400 3CEB 3510 C443 E40C 28A5 7110 CC73 E6BO 38E5 7110 CCF3 E40C 
1074 40FS 7110 COF3 E400 407B 6710 E443 EABO 38E2 FIIO CCF6 E40C 38F5 7025 CCFl E511 
10 7 8 3805 7110 8CF8 E40C 38Al F110 CC07 640C 3C72 FOFI CCF3 0090 2C70 Ell0 BC93 0080 
lf7C 2CB2 F025 4CF3 E510 3CFB 3508 CC68 OlFE 3CA5 7067 CC73 0011 2804 0011 001'3 E6BC 
1080. 28A3 7108 CCF3 OFFE 3CB7 Fll0 COF3 ECOO 38FS 6110 FC98 640C 38AS 53BO F4F8 ACOO 
1084. 38EB 2795 8443 E528 3907 Fll0 8CFB 2400 38E5 7149 CCF3 EOOI lE3E E3AO C8r3 OC03 
10S8: 38E8 A445 98F3 EE3E 34E5 7110 CCF3 FCOC 38B5 7l1E CCF3 E807 4605 7110 CCS6 240C 
lOac 3A15 7110 CCF5 3FOO 3A15 7110 CCF4 E40C 3A28 7110 CCF3 240C 38E5 71AO CCD3 E590 
1090· 3E37 FllO CCF2 E40C 5074 B12E OCF5 F098 24E3 7140 CCF3 E490 38E3 6110 4Cf3 FCAC 
1094 3973 6109 CCF5 C008 44E3 7110 CC35 ACOO 58E3 6110 ECF3 E46C 38EE B549 C324 3E02 
1098. 38ES 7559 C324 0003 38E5 717S CC73 E461 6100 6B08 00F1 800F 60EF 9CCO FEF4 68FE 
109C: 38E8 AI09 9CF4 4008 38E8 7110 CCF3 E400 44EB 1310 88F3 E400 38E5 7010 FC73 E40C 
lOAD· 38EO 0900 OA73 E5CO 34EA FlOg CCFl COOS 38E7 3104 CCF3 FC50 08E5 4309 04F1 4040 
10M. 5CES 702S CC03 EBEF 38EF 742S OF33 CAAB 3995 4110 C2F7 240C 5572 61FS 8C72 E6A6 
10A8: 48AB 6607 BF73 EFOF 38E7 C310 F6FS lECC 38E5 4025 42F3 C3F7 5572 61F5 8C73 E6B6 
10AC· 48AB 6607 BF73 EFOF 38E5 50BO C003 CS90 38EB 0510 9C03 E58C 3CFE 7lBO C664 2406 
lOBO 3CF5 7110 C464 2405 38ES 4110 3C03 E40C 38E5 4110 5C13 E400 38E5 4110 BC23 E40C 
10B4 38E5 41CS OC33 E75A 390B 04C7 lC03 OBEA 38EE 3425 OB93 CB2F 38EE B510 OBB3 E580 
10B8. 38E5 7510 OB03 E5AC 80E2 7lAO 0003 E590 28E6 B305 9CF3 E6BE 3AOA 3511 OBE8 26CC 
10BC 38BF 351E OAF3 FOBS 38C5 751E OAF3 FC06 38E5 7100 CCF3 E40C 394B 3579 CIF5 3FFE 
lOCO 38E5 5025 4C63 CBEE 38E5 7lC5 CCF3 E7B6 38EE B5B5 OC83 E7l2 38F5 71BO CCF4 2406 
10C4 38F5 4110 BC24 25A4 38E5 41C5 OC33 E793 390B 04C7 9FB3 OBEA 38EA 35B5 OBE3 E7l3 
10C8 3A05 7111 CCF8 26CO 38BF 351E OC33 FOBS 38C5 751E OC33 FC06 38E5 71C5 CCF4 179A 
lOCC 38E[ 359S 0043 E73E 38E5 71CS CCF4 179A 3CEE 7110 C663 E40C 3CE6 3110 C463 E400 
1000: 38[S 4110 3C03 E40C 38E5 41C5 SC13 E7B7 390B 04C7 1FB3 OBEB 38EA 3595 OBE3 E73F 
1004 80E2 7110 0003 E400 28E6 730S 9CF3 E73B 18E5 5110 02F3 E65C 5572 61F5 8C73 E766 
1008 48AB 6607 BF73 EFOF 3C65 7030 CCF3 026C 80E2 7100 CCF 1 A806 38EF 3110 CCF 1 A005 
100C 38E8 3110 CCF3 E40C 40E5 5110 02F3 E650 5572 6lF5 8C73 E782 48AB 6607 BF73 EFOF 
lOEO 3005 7030 CCF3 0260 80E2 7100 CCF4 2807 38E5 7110 CCF4 2005 38E8 3110 CCF3 E40C 



PAGE 533 CONTROL STORE 10/ 2/86 9:28 AM 

ADDRESS 
10E4 38H 3110 CCF3 E400 38E 8 3110 CCF3 E40C 40E5 5110 02F3 E650 5572 61F5 8C73 E7A6 
10E8. 48AB 6607 BF73 EFOF 3005 7030 CCF3 0260 80E2 7100 CCF4 2807 38E5 7110 CCF4 2005 
10EC: 38E8 3110 CCF3 E40C 18E5 5110 02F3 E65C 5572 61F5 8C73 E7C3 48AB 6607 BF73 EFOF 
10rO 3C65 7030 CCF3 026C 38E5 6110 8461 A807 80E2 7000 CCF3 E400 38E5 4110 C2F2 F400 
10F4 4085 6110 8C77 2400 4CA5 631E 9H3 F406 38E5 7510 OA93 E40C 5C75 7149 CCFl COOO 
10F 8 48B5 63lE OCF3 E804 38E2 5000 CCF3 E40C 390C 3112 CCF3 OB9C 38El 3110 CCF3 E4AC 
10FC 38E5 7010 CCF3 E400 38E5 SICS 4C63 E7B6 38E5 7510 OC33 E40C 38EO 0910 0873 E5BC 
1100 38E6 7104 CCF3 FC50 3805 4024 42F3 C402 5572 6lF5 8C72 E413 48AB 6607 B373 ECOF 
1104. 38E5 4110 82Fl lE90 54E2 61F5 8C73 E41F 48AB 6607 B373 FCOE 3905 SOBS CC53 E436 
1108: 5095 7110 CC06 E40C 48E5 7110 CC93 COC3 5555 6110 CCF4 6400 48A5 6072 ACF3 FCOO 
110C 3915 7549 0104 4000 4085 7110 CC96 E500 5035 7110 CC04 640C 38E5 7110 CCF2 F40C 
1110. 38EA C11C 8CF3 C54E 38F6 3110 CCFl A409 08EB 0710 5243 E40C 3CEE 7110 C673 E400 
1114 . 3CE6 3025 C473 C003 38E5 4110 3C03 E40C OCE5 5111 C2FO 440C 44E2 E106 8CFO 8867 
1118 34AC 230E 9CF3 FC05 34C5 731E 5EF3 FC06 3C35 70BO CCF3 OCOC 38E5 6110 8671 E805 
11lC 38E2 51A5 4CF3 E47E 38E6 9185 CA63 E48A 38E6 3105 CCF3 E453 3876 Dll0 lC43 OA02 
1120. 38EA 3580 0323 EA90 10E5 7305 9CF3 E453 38E2 5025 5C53 C003 28E6 7305 9CF3 E44F 
11 24. 3CEE 7110 C673 E400 3CE5 7100 C473 E40C 38EB 0510 1341 9COA 38E5 4110 3C03 E40C 
1128 08E5 5111 C2FO 4400 44E2 E106 8CFO 88AE 34AC 230E 9CF3 'FC05 34C5 731E 5EF3 FC06 
112C' 3C25 70BO CCF3 OCOO 38EE A110 8671 E804 38E5 7510 0263 E5AC 3876 D110 lC43 OA02 
1130. 38EA 3510 0323 EA90 10E5 7305 9CF3 E49A 1145 7379 9CF3 FFFF 38BB 3510 C1F5 240C 
1134: 38FE 01BO lC43 E4E4 2865 7310 9CF3 EE02 38E5 7010 CCF3 E400 3875 7149 CCF1 COOl 
1138 : 48B5 631E OCF3 FC04 38E2 5000 CCF3 E40C 3970 3525 C082 F020 38EB 0579 15E3 FFC7 
113C: 2CE9 8510 15E3 C5C2 54E2 61F5 CC73 E4FF 48AB 6607 BA53 FE96 38E5 5110 CC93 E400 
1140' 3CE7 3113 CCF3 810C 38E7 C310 76F4 2808 3CEE Fll0 C673 E40C 3CE6 B085 C473 E54F 
1144 : 38EO 0919 40F3 EOOO 28E8 97AO F4A3 EC5C 38EO 0905 60F4 200F 40E3 6310 84F3 E40C 
1148, 34E2 7110 OC93 E40C 38A5 751E 0423 FOBS 40EE 0310 C4F3 E44C 38E3 6109 8CF4 4073 
114C: 3CEE F110 C673 E40C 3CE6 B085 C473 E55B 3910 0910 60F3 E450 287B 5607 F5E3 E07B 
1150: 387E F510 0404 240B 34E2 7110 OC93 E40C 38A5 751E 04C3 FOB4 38E5 7109 CCF3 C040 
1154: 38B5 70C2 CCF3 OCOC 38E5 7109 CCFl C060 38E5 7105 CCF3 E78F 38EO 0909 60F3 C073 
1158 : 287B 5607 F5E3 E07B 3CE7 71Al C493 E790 00E8 C113 4CF3 E79C 40E3 5310 C4F3 E400 
115C: OOEA Cll0 4CF3 OCOA 34E3 6310 C4F3 E400 74EA Fll0 CCF3 E4CC 38E3 Bll0 CCF3 E7EO 
1160' 38H 35C5 C6B3 E5B9 38E5 7010 CCF3 E400 38EO 0910 0873 E40C 38EF F904 C693 FC50 
1164 : 38E7 4110 0402 C904 38EB 2425 9A13 EE87 38E7 0110 0718 4807 28BB 7607 BAl3 FE86 
1168 ' 3409 B465 5A13 E287 8617 7112 A008 3COC 3975 7110 BCFl A40C 28A5 4110 42Fl 4400 
116C: 54E2 61F5 8C73 E5BB 48AB 6607 BA53 OA96 3CE5 70BO C033 0400 38E5 6110 8671 E805 
1170 : 38E5 5105 C043 E78E 38E8 0595 5743 E50B 3CE5 7110 C4F3 OCOB 2CE3 6305 84F3 E50B 
1174 : 3CE5 7110 C8F3 OC04 2CE3 6310 84F3 E40C 38EE B180 F028 A400 38E5 7113 C028 A40C 
1178 : 38E5 411C C2F3 C04E 54E2 61F5 8C73 E5EE 48AB 6607 BA53 OA96 38E5 4110 42Fl 5E9C 
117C: 54E2 61F5 8C79 10FB 48AB 6607 BA53 OA96 38E8 Cll0 4CFl lCOO 3aF6 7110 CCF2 E586 
1180 : 38EO 09109 7204 0061 38E5 5109 7C54 4040 8205 7110 CCF3 E40C 2CAB 6607 B047 EEA2 
1184, 38E5 71C5 CCF1 FE6E 8215 7110 CC92 E40C 8605 6310 94F3 E40C 2CAB 7002 6CF3 FCOC 
1188 : 30C5 7110 CC92 E400 38E5 7110 CCF2 OCOC 3805 70C5 CCF7 FEE2 8615 71C5 CCF3 E66F 
118C: 2CAB 6E:07 B047 EEA2 38E7 71C5 CCF3 E66E 3A2E B445 0933 E65F 88E7 Fll0 CCF3 069C 
1190: 38E5 7105 CCFl FF7B 38F5 7110 CCF3 E408 3875 7710 F9B3 EE02 88E7 Fill CCF3 0690 
1194 : 2CE5 5:;105 9CF1 FF7B 38F5 7110 CCF3 E40B 38B5 7510 09B3 OEOF 38EE F511 0983 0690 
1198. 2CE5 5:;110 9CF3 FCOC 38F5 6110 CAF3 E405 38B5 7110 CCF3 EA02 9245 7110 CCF3 E690 
119C' 38B5 70C7 CCF3 EA7E 8CF5 7110 C8F3 E405 38B5 7510 OA13 EA03 90E4 7110 CCF3 E40C 
11AO 8CE3 7110 CCF3 E40C 74E8 F 110 CCF3 E4EC 38E3 Fll0 CCF3 E7EC 38EF 35C5 C6E3 E5AO 
11A4 : 38E5 7010 CCF3 E400 3875 7149 CCF 1 COOl 48B5 631E OCF3 0804 38E2 5000 CCF3 E40C 
l1A8. 10E5 5no 9CF3 E650 39FF 3512 OB13 A400 3CEE 7110 C673 E400 3CE6 3085 C473 E773 
l1AC: 38E5 7110 CCF3 E45C 391E 74C7 OAB3 OEC3 38E2 5080 lC43 E59C 38A5 751E OM3 0805 
11BO 38E7 3UO CCF3 E440 3CEE 7110 C673 E400 3CE6 3085 C473 E773 38E5 7110 CCF3 E40C 
11B4 100B 7E;07 BOB3 OF6E 38EE 7510 OB23 E450 38E2 5080 1C43 E59C 38A5 751E OB13 0805 
1188. 10E5 5:110 9CF 1 FE5C 39FF 3510 DC63 A40C 3CEE 7110 C673 E400 3CE6 3085 C472 OF73 
11BC' 38E.5 7110 CCF2 EC5A 391E B4C7 OC13 OF 16 390E 7510 OBB1 E5AO 38E2 5080 1C43 E59C 
llCO 38AS nlE OBA3 0804 3905 5180 5C53 FE03 28E6 0305 9CF3 [6EE 38E2 5080 1C43 ES9C 
llC4 38AS 7~,1E OBA3 0804 38E7 3110 CCF 1 FC46 3CEE 7110 C673 E400 3CE6 3085 C472 OF73 
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ADDRESS 
11C8 : 8CE5 7111 C8F3 040C 90E8 AUO ECF3 E80C 2CE5 5310 C532 FCOB 100B 7607 BOB3 OF6E 
11CC: 38EE B580 0003 E45C 38E6 BIOS CCF3 E71F 38E2 5080 lC43 E59C 38A5 751E DC63 0805 
1100 : 3875 5180 5C53 FED3 28E6 0305 9CF3 E71F 38E2 5080 lC43 E59C 38A5 751E OC63 0805 
1104· IDES 5310 9CFl FE5C 39FE B510 0083 A40C 40E5 7085 CC72 OF63 38E6 Bll0 CCF3 E45C 
1108 : 38E5 5085 CAF2 OF72 3906 DUD 5C53 EA02 38A5 751E 0063 0854 38E5 7110 CCF3 E5CO 
llDC. 38EC 3510 0003 E66C 38E8 3110 CCF3 E40C 38EO 0910 60F3 E40C lC7B 21A9 ACF3 C021 
11EO 2e78 3109 CC71 e032 38E5 71A9 CCFl COF6 38E8 3109 CCFl COFA 38EO 0910 80F3 E59C 
llE4 lCEB 6110 ACF3 E5AO 38E8 3109 CCF3 C092 lC7B 6179 ECF3 FFEO 38E8 2110 CC73 E58C 
11E8 3870 08C9 60F3 FFOA 38E5 6000 8CFl E80D 3876 EOC9 8CF3 FF07 38EO 0800 A4Fl E80C 
llEC: lC7B 6179 ACF3 FFCF 38E 8 2110 CC73 E40C 38E6 7000 CCF3 E5AO 38EO 0910 80F3 E400 
UFO lCEB 6110 ACF3 E40C 38E8 3109 CCF3 con lC7B 6179 ECF3 HEO 38E8 2110 CC73 E40C 
llF4. 3870 08C9 60F 3 FFOA 38E5 6000 8CF1 E800 3875 60C9 8CF3 H06 38EO 0800 A4F'1 E80C 
liF8: lC7B 6179 ACF3 FFCF 38E 8 2110 CC73 E40C 38E5 7000 CCF3 E40C 38EO 0910 40F'3 E59C 
IlFC: 3876 Boe2 CCF3 E800 38EO 0800 S6F3 E40C 3876 30C2 CCF3 E80C 38EO 0800 SAF3 E40C 
1200 : 3876 FOC2 CCF3 E80C 38E5 7000 CCF3 E40C 38E8 3110 eCF3 EseD 38EO 0979 0674 7FC7 
1204 38E5 7104 CCF3 FCSO SCE5 7025 CC63 C13E 3917 0065 82F3 C13F 54E2 61FS 8C73 E426 
1208 48AB 66D7 B533 094E 38E7 4110 42F 1 SE90 54E2 61F5 8C73 E432 48AB 6607 B533 D94E 
120C. 38E8 CllC 4CF3 C94F 38F6 7110 CCF2 E586 38E5 7113 CCF1 ·540C 38E5 5109 CC44 0060 
1210· 38EO 0909 7204 4041 34E5 7110 C2F3 E400 38A5 7108 CCF3 COOE 38EB 2625 0233 EC83 
1214 38E8 2710 92C3 E40C 38EB 2710 9347 COOO 38E5 7104 CCF3 e6E2 38E7 7105 ccn E52A 
1218 3eH 7180 C673 E400 3eE5 7000 C473 E580 38E2 5000 lC43 E590 38EE B110 CCF2 OCOO 
121e. 38E 8 3110 eeF3 FOAB 3876 0110 5C53 EED3 38A5 711E ceF3 0805 38E5 7000 CCF3 E40e 
1220: 38E5 7513 0187 COOO 38E5 5104 ee33 C6E3 38E5 75C5 0283 E53F 38E5 7113 CCF7 COOD 
1224 : 38E5 7104 CCF3 C6E2 10E5 S3CS 9CF3 E53F 38E5 7510 0183 E40C 38ES 5110 ee33 E400 
1228· 390B 0710 llBl E40C 38E5 4110 CC78 276C 38E5 7104 CCF3 C7EF 38E5 75C5 D3F3 E53F 
122C: 38EO 0905 4033 E463 3837 10C7 CC33 DCBE 38E7 7109 CCFl C061 38E5 7104 CCF3 C7BF 
1230: 100B 7607 B4E3 DD3A 38E5 7513 01B7 COOD 38E5 7104 CCF3 C6E2 38E5 75C5 0303 E53E 
1234: 38E5 7113 CCF7 COOO 38E5 7104 CCF3 C6E2 IDES 53C5 9CF3 E53F 38EO 0905 4033 E463 
1238: 383F 34C2 03A3 OCOC 38E5 7109 CCF 1 C060 38E5 5104 CC33 C7BE 100B 7607 B4[3 DD3A 
123C: 38E5 7510 01B3 E40C 38E5 4110 CC78 276C 38E5 7104 CCF3 C78F 3A07 7045 CCF3 E516 
1240: 38E5 7110 CCF3 0690 38E5 7110 CCF 1 FCOD 38E5 7104 CCF3 C77A 38F5 7110 CCF3 E408 
1244: 38B5 7510 04F3 OE02 38E5 7111 CCF3 DI!I9C 2CE5 5310 9CFl FCOD 38ES 7104 ceF3 C77A 
1248 : 38F5 7110 eeF3 E40B 38B5 7510 04F3 DEDF 38EE F511 04F3 0690 2eE5 5310 9CF3 FCOC 
124C: 38F5 6110 eAF3 E405 38B5 7510 04F3 EA03 38E5 7110 CCF3 E5CD 34EA Fll0 CCF3 E40C 
1250· 38E3 Bll0 CCF3 E7ED 38Ef 35C5 C6E3 E5AD 38E5 7010 CCF3 E400 3875 7149 CCFl COOl 
1254 : 48B5 631E OCF3 0804 38E2 5000 CCF3 E40C 38EO 0909 0878 0041 38E5 7104 C003 FC51 
1258 : 38EB 0509 15C8 4049 38E7 4110 4508 48B5 38EA 8110 4CF8 08B6 38E7 3105 CCF3 E42C 
125C: 38E5 7113 CCFO 27EO 3975 4111 82F1 A40C 54E2 SlF5 8C73 E582 48AB 6607 B533 094E 
1260: 38E5 4110 42Fl 5E9C 54E2 61F5 8C73 E58E 48AB 6607 B533 094E 38E5 511C CC43 C94E 
1264: 38F 8 Cll0 4eF2 E587 38E6 7113 ceF 1 540C 5CE5 7104 CC63 e9E3 38E5 7105 CCF3 E60F 
1268: 38E5 7109 CCF3 C008 40EO IBIE EOF3 EC08 38E5 6023 8293 ECOO 38E5 6109 8CF3 E4EO 
126e: 2CE4 EllO 8CF3 E40C 38EO 3110 CCF3 E40D 38E5 7110 CCF3 E40C 38E8 3110 CCF3 E40C 
1270 340A F435 08A3 E646 38E5 7510 D9E3 E400 340A F435 09E3 E6E6 340A F435 0893 E70F 
1274. 340A F435 OC33 [737 38E5 7510 0053 E400 38E5 7510 DEA3 E400 34DA F434 DF03 CC3F 
1278: 74E8 F510 07D3 CE53 4085 6110 ce76 E400 4eA5 631E 9EF3 F667 4CE5 7110 C038 F400 
127e. 38EO 0000 C013 E40C 3995 4110 e2F6 E40D 54E2 61F5 8C73 E603 48AB 6607 B533 094E 
1280: 48E5 7110 C033 E66D 38EO 0110 CD18 0800 38E2 5000 OCF3 E40C 38E8 COBO OC:13 CCOC 
1284 : 84FO FOOO 0014 2404 30F5 7110 CC74 2406 763A FllO CCF3 E40C 8C78 131E Dcr3 EC04 
1288 8C75 531E OCF3 E004 38E5 7000 ceF3 E40C 3905 7108 CCF4 001F 38B5 7024 ccr3 CAOF 
128e 3905 7110 eCF3 E40C 38B5 7024 ceF3 eC6F 38E5 7104 CCF3 celB 38E5 7104 ceF3 ce2B 
1290 : 3905 7579 0804 3FFE 3900 0908 4004 001F 38B5 7024 CCF3 CAOF 3905 7110 eCF3 E40C 
1294 38B5 7024 ceF3 CC6F 38ES 7104 CCF3 eelB 38EO 0909 82F3 COBS 2875 5077 Ecr3 EE6E 
1298 38[0 0909 C2F3 eOF5 2875 5077 ECF3 EEH ICE 8 B710 B903 E40D 38E5 7104 ccr3 ce2B 
12ge 3905 7579 0944 3FFF 38E5 7104 eeF3 ce96 3900 0908 4154 001F 38BO 0824 6163 eAOE 
l2AO· 3905 7110 eeF3 [40e 388F 3424 0833 CC6F 38E5 7104 CCF3 eC18 9408 9680 fA93 e002 
12A4 9AOS 7110 ce71 E40e 38E5 7104 CCF3 CC2S 3905 7579 OA14 3FFF 3885 7024 eer3 eC6F 
l2A8 38E5 7104 CCF3 eClB 9808 96BO FAD3 C003 3A05 7110 eCFl E40D 38E5 7104 eeF3 ce28 
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AOORESS 
12AC: 3905 75j'9 OA74 3FFF 38EO 0910 08F3 E400 34E8 A710 8B43 E400 3Al5 5110 CCOI E40C 
1280 . 38E5 71 'J4 CCF3 CC2B 38E5 7105 8C73 E602 38B5 7024 CCF3 CC6F 38E5 '7104 CCF3 CC1B 
1284 : 38E7 3109 CCF3 C073 987B 5607 F683 EEE2 38E5 7104 CCF3 CC2B 3905 7579 OB24 3FFE 
1268 : 38E5 7104 CCF3 CC96 3905 7108 CCF4 001F 38B5 7024 CCF3 CAOF 3905 '7110 CCF4 640C 
12BC: 38E5 7104 CCF3 CAOF 3608 F510 OBF1 E40C 38EF 7110 CCF3 E40C 4115 '7110 CC73 E40C 
12CO: 3885 70;'4 CCF3 CC6F 38E5 7104 CCF3 CC2B 3915 7579 OC04 7FFE 3905 '7108 CCF4 001F 
12C4. 38B5 70;~4 CCF3 CAOF 3905 7110 CCF4 640C 38B5 7024 CCF3 CC6F 38E5 '7104 CCF3 CAOF 
12C8 : 3608 F5J.0 OCAI E400 38EF 7110 CCF3 E40C 40E5 7110 CC73 E400 38E 5 '7104 CCF3 CC2B 
12CC: 3915 75j'9 OC64 7FFE 3900 1908 0094 001E 38B5 7024 CCF3 CAOF 3905 7110 CCF3 E40C 
1200: 380F 74;~0 0043 EC04 3905 717A CCF4 3EOO 38E5 4110 FCF3 E40C 40[5 6104 8C33 CC6A 
1204 : 38E5 7104 CCF3 CC6F 3900 1908 0094 001E 3485 7024 CC03 CAOE 3905 7024 CCF3 CC6F 
1208. 5C05 70;'0 OC63 EC04 3908 F57A 9E54 3EOO 38EE F511 00E3 069C 2CE5 !5310 98F3 FCOO 
120C. 38FS 6HO CAF3 E405 38B5 7110 CCF3 EA02 4105 4112 A2FO 880C 54£2 ISIF6 8C73 E786 
12EO. 48AB 66D7 B533 094E 38E2 5110 OCF3 OE9C 38E5 511C FC53 C94F 84FO 1"110 CCF2 E406 
12E4 : 5CE5 7104 CC63 CC6E 4105 4112 62FO 440C 54E2 61F5 SC73 E7A2 48P,B 6607 B533 094E 
12E 8: 38E8 CIllO 4CF 1 1080 5CE6 7104 CC63 CC6E 3905 7108 CCF3 COlE 34EIA 1"509 OE04 0040 
12EC: 3AOF 7UO CCFl E400 40E5 7110 CC73 E400 38E5 7104 GCF3 CC2B 38E5 '7104 CCF3 CC6F 
12FO: 6100 2608 0004 401E 3865 6024 CC93 CC6E 3888 B425 9F83 E70E 38E5 '7104 CCF3 CAOF 
12F4: 3905 7HO CCFl E400 38E5 7104 CCF3 CC2B 3915 7579 OF24 7FFF 34E5 ,~024 CC33 CC6A 
12F8: 34E5 40;!4 CC33 C9E2 3915 7110 CCF3 E400 3885 7024 CCF3 CC6F 38E5 "7104 CCF3 CAOF 
12FC 3905 7110 CCFl E400 38E5 7104 CCF3 CC2B 3915 7579 OFA4 7FFE 38E5 H10 CCF3 E40C 
1300 : 38E5 71;'5 CCF3 E460 3803 F110 CCF1 E790 38E8 7110 CCF3 E400 38EO B575 C183 E46C 
1304. 3813 FHO CCF1 E79C 3803 F510 C071 A780 3C45 718E C673 0804 38£5 ,~OOO 5C13 E580 
1308 : 3C45 71llE C473 0994 38E2 5000 1C43 E40C 38EE 8110 9C22 OCOC 38£8 :3110 CCF3 FOAB 
130C: 3875 SUO 5C53 EE02 28E6 0310 9CF3 E40C 38E5 7000 CCF3 E40C 40£0 OBI0 1E93 E400 
1310: 38E5 6109 82F3 E62A 2CE4 E109 8CF3 C013 3800 3007 GCF3 EC6F 38£5 '7110 CCF3 E40C 
1314 38E8 31lL0 CCF3 E40C 340A F435 0263 E4B7 340A F435 0303 E4C7 34C'A F435 0323 E4F6 
1318: 340A F4:l5 03F3 E518 340A F435 04B3 E536 38E5 7104 CCF3 C9E2 38EA ;3510 0103 E400 
131C: 38E5 7104 CCF3 C99F 38EE F511 0213 069C 2CE5 5310 9CF3 FCOC 38F5 6110 CAF3 E405 
1320 : 38B5 71W CCF3 EA02 80EF 7149 C473 COOO 2E05 6310 8473 E4FB 3Al5 7110 CCFO 2CF2 
1324 . 38E5 75 J.3 C1Fl MOC 38E5 7110 CCF3 E5CO 38EE F511 02A3 0690 2CE5 5310 9CF3 FCOC 
1328. 38F5 6HO CAF3 E405 3865 7110 CCF3 EAO'2 38E5 7110 GC03 E4EO 38£5 '71C5 CCF3 E5AC 
132C: 38E5 70110 CCF3 E400 3A1F 3510 02Fl E40C 38E5 7104 CCF3 CC2B 38£5 '7104 CCF3 CC6F 
1330 : 38E7 3104 CCF3 CC6F 38E7 7104 CCF3 CC6E 38EO 0904 4093 CCIA 38C'F 34C2 0353 OCOO 
1334: 38E5 7109 CCFl C060 38EO 0909 6093 C073 287B 5607 F253 EC97 34E5 5109 EC93 C200 
1338: 60EB 2310 C8F.3 E5AO 38E6 F104 CCF3 C77B 38E7 C304 B6F3 CC2B 38fF :3510 01B3 E400 
133C: 3805 74<:5 01B3 E4C3 38E5 7104 CCF3 CAOF 3905 7104 CCF8 oe6E 60EO :2B04 0003 CAOF 
1340 : 3908 6508 9444 401E 3905 7108 CCF3 ClEO 38EO 091E 08F3 EC08 38£B :2110 BCF4 6G02 
1344' 3915 7109 CCF8 4041 38E5 7104 CCF3 CC6F 60EO 2604 0093 CAOE 3905 7104 CCF8 4AOF 
1348: 3805 70:!0 CCF3 E400 3905 7110 CCF8 640C 38E5 7104 CCF3 CC6F 38£5 7104 CCF3 CAOF 
134C: 40E5 7104 C003 CC6E 80E5 7104 CC03 CAOE 3905 7108 6003 CI01 38£B 2420 9533 ECOC 
1350: 3905 71 ~I A CCF4 3EOO 38E5 7110 CCF3 E40C 40E5 4104 FC33 CC6A 38E5 7104 CCF3 CC6F 
1354. 38EO r3F5 0096 E528 70AB 3510 0623 E6B6 2CE2 F179 CCF3 FFDO 74FA 1'510 05F3 EEBC 
1358' 3CAO ~ 0:30 CCF3 E5C3 68F2 2All 0093 E60C 70CB 6025 ECF3 E729 38£1 3513 E073 EEOC 
135C 68DA F.1CO CEF3 E79C 38F3 7045 CCF3 E679 38E 1 3010 DCF3 E40C 3CF4 1'020 CCF3 EB93 
1160 . 34[3 70 l.i. CAF3 E79C 3CE2 F510 C9E3 E5CC 0590 3525 C084 242C 39P.7 1'820 FEF3 E800 
1364 3812 (j~J;Jl 'JOF 3 E90C 4065 7110 CC13 E902 5415 71ID eC05 4009 38C8 7108 CCF6 41FF 
1368 74EA f 41'<; D683 E528 68E8 F529 06Cl COOl 6065 6307 e463 E41C 60E5 6305 C883 E410 
136C: 60[ 5 5305 ':'463 E610 5074 B12E OCF2 F099 2483 7140 CCF5 E490 39115 6179 CCF5 3FFF 
1370. 70E5 Ii IlO Acn F8AC 5465 62A7 9CF3 F048 39A5 7110 eCF6 240C 3584 3110 CCF3 E400 
1374: ~ ~R5 75.10 C066 240D 5074 612E OCF2 F099 2483 7140 CCF5 [490 70E8 8113 CCFl FCOC 
1378. 2C,\2 851D F764 3CAO 58B9 2647 E493 F948 3905 7510 C075 E40C 30€'5 5247 E093 F025 
137C 5:OA) 2647 M93 F948 3805 7510 C075 E40C 5074 B12E OCF5 F098 24E3 7140 CCF3 E490 
1380 74£7 FUO CA91 38AO 5CA9 2628 E523 EOOI SCEO 60F5 eC73 E,)29 3!iA7 F lAS C06S 665A 
1384 615<; 7110 CD68 A40C 1997 FIA5 C06S E663 2927 FIA5 eOF9 266F 18E 7 DIAS 8069 7A76 
DR8 2qn F 1115 C06A 6683 3995 61AS 4072 E692 1969 1510 9A61 640C 747' 8 FSI0 OA8S E40C 
1J8C 5369 2647 fAB3 FAAB 5615 70CO CCF3 FCOO 4955 6072 ACF3 f9EO 6167 F100 COF3 E40C 
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ADDRESS 
1390 4959 2647 FAB3 EEAF 4925 5112 2CF3 F80C 3A17 F9E8 FEF6 81FF 38A2 0901 OOFl E50D 
1394 68BA F11D CCF3 E902 38EE B410 C843 E400 58E9 1713 C491 OEAC 38F5 7000 CCF8 6400 
1398 38FO 9110 FCF5 6400 58EA All3 BCF 1 EAAC 18F5 7408 OB06 41FF 5959 1710 OB03 E40C 
139C 38FO 9000 FC74 ACOC 5959 1710 OAF3 E400 38FO 9110 FC72 ACOC 18B5 7000 CCFl 240C 
13AO 58F9 1710 OAE4 240C 60BA B118 CCF4 5EOO 40AC 3168 CCB3 EIFE 44E5 6203 C4Bl OEAC 
13M 58F9 1710 OAD3 E40D 2CE5 7003 CCCl DEAD 3950 9110 FC73 E40C 58F9 1600 OACS ACOC 
13A8 1559 1710 OAC3 E40C 38F5 7000 CCF5 ECOC 38E5 7110 CCF3 ESCO 3A95 7110 CCF5 E40C 
13AC 3855 7110 CCF5 A40C 9CE5 7110 CCC3 E400 9A55 7110 CCB2 A400 3A45 7110 CCF4 A400 
1380 JAJ5 7110 CCF6 6400 3A25 7505 C525 6525 7577 F3l0 F6Fl FOOC 28B7 F3A7 F692 E6FA 
1384 _ 2967 F3A5 F691 E6FB 38A5 61BC 4CF4 654E 6155 7105 CC91 EAFB 4557 F3A5 F691 EAFB 
1388: 28E7 F3A5 F691 FAFA 712B 35A5 OCA1 E6FA 3407 F228 F6F3 C007 54EE B4F5 OC53 E528 
13BC 75A9 F510 OBEl E800 38E5 7010 CCF3 E400 5054 B172 OCFl OC6C 34A5 7002 CCF3 F 8SC 
13CO_ lC83 711C CCF3 E550 3578 31E6 CCF5 E708 5075 70AE CC74 3C9S 24E3 7021 CCF:! EC9C 
IJC4: 3905 7512 C525 OCAC 5094 B160 OCFl E460 24E3 7110 CCFl E880 24E3 7161 CCFS EC6C 
13C8 54E5 7003 CC05 OC8C 5578 3047 CCF3 FBOA 5CE2 Bll0 CCF3 BOOO 3960 F407 COD ES10 
13CC 3CE5 7113 CC85 EOSC 2CE2 B510 OCB3 E440 3S15 7110 CCFO E40C 3835 7110 CCFO 579C 
1300 3805 7110 CCFO A40C 3S28 7110 CCFO 27SC 0015 7110 CC13 E40C 2CEl 3010 ceOJ E400 
1304: 00E5 7110 CCC3 E400 38El 2010 4C03 E40D 3805 7110 CCFO 640C 0425 7105 CC2:! E74E 
130S 04E5 7110 CCC3 E40C 38E5 6010 4C13 E40C 38E5 7110 CC93 E40C 70E5 6510 lE02 E400 
IJDC 2885 72SC F8F3 E455 JOCI 3110 CC23 E400 3885 7110 SCFO 6780 38A8 7110 CCFO 2780 
13EO 00A5 7108 CC03 807E 0818 308E CCF3 E459 70E5 6510 lE03 E40C 28B5 728C FAFJ E457 
13E4: 30Cl 3105 CC23 E77B 0025 7108 CC04 07FF 04B8 8269 04F4 7COl 40EB 3510 OEE2 E580 
13E8 38E5 7109 CC91 C201 441E 7l1E CCF3 E40S 28B9 931C F8FO 6445 3090 4010 OOFl E40C 
13EC 2CA5 5110 OCCO A790 38E5 7010 8C03 E40C 38E5 7509 OEC3 C055 3805 7105 CCF:I E74E 
13FO 0405 75lC CF53 C3CO 3805 7510 C073 E7AO 74E5 7309 F694 0005 60AA B4A4 C4AJ FCOI 
13F 4 3900 3526 C083 E420 ZOOB 7607 0083 F020 3815 6108 5CC6 CIFF 00E2 CllO CCFJ E400 
13F8_ 38E8 A110 7CC4 02BC 38El 3711 C073 C2BC 3CF8 4710 9F06 E40C 3CFA 3510 OFEO 240C 
13FC: 2082 C5lD OF80 680A 38E1 301C OCF3 EOOI 3905 7510 CIFO 240C 38E5 7110 CCF3 E40C 
1400 74EO OB04 EOF3 OBOB 74EO OB04 COF3 0058 38ES 7104 CCF3 019A 74EO OB04 C12a 96E3 
1404- 74EO OB04 Cl48 9803 74EO 0804 8168 9403 74EO OB04 8168 9403 74EO 0804 8168 945A 
1408: 74EO OB04 8168 960E 74EO OB04 8168 960E 74EO OB04 8168 960E 74EO OB04 8168 9C02 
140C- 70EB 3578 C3E3 7FE7 38A6 FOA5 00F3 EOF9 28E9 B727 00F2 E821 38EE F545 C08:! E420 
1410: 70E2 89lC OOF! 705E 38E4 6110 BCF8 240C 38EO 3110 C008 67EO 3827 7110 COlE A400 
1414 38E5 7110 COM 640C 60El F009 CCF4 3FC6 04E5 7105 CC63 E420 4109 8465 9953 C256 
1418_ 002B 3425 0533 E54F 555F F002 CCF3 F990 3926 7112 CCF3 E930 08E5 7104 CC7l 0158 
141C 38E5 41F9 3CF3 8006 00E5 6110 8C73 E5CO 40E2 7104 8C53 017B 3C27 71C7 C4F8 2487 
1420: 28EC 2109 8073 8002 280C 21EO AC72 FE9C 30E5 7103 4072 EE90 OOFI 3100 EOOII 55CS 
1424 38CS 7110 CC04 6S06 lC9A 0010 0043 E553 44EF F979 0674 7F 80 28AO 0824 0463 0107 
1428- 3841 3158 4CF 1 IFFE 1850 0824 50Fl 0107 28AO 08A5 12F 1 E553 28AO 08A4 12Fl OOCB 
142C - 28AO 08A4 OEF 1 OOCF 28A5 70A5 CCF1 E553 2840 097A 14F 1 2001 28AO 08A4 20Fl 0107 
1430- 3SAO 08C5 08F 1 E553 10A5 7104 CEFI 911B 3841 310A FCFl 2001 3870 0911 085:1 E40C 
1434 3885 7104 CCFl DOE7 38FE F5CO 0421 E507 38CO 0900 2091 E5C4 3SEF F913 AOF2 FE9C 
1438 44A9 9405 0941 0017 10E5 5110 CEF3 E40C 28A5 611C 80F3 E850 28B5 511C 8043 ECOI 
143C _ lE05 7225 8408 2537 8097 FIFO 0003 E552 14E 4 7104 CCF3 0005 10E3 7110 CCFl 25EO 
1440- 3862 5104 7CS3 9007 3870 0904 0863 00E7 38FE FSCO 0461 E505 10C5 7100 CEF 1 E5C4 
1444 38E5 7113 CCF2 FE9C 1005 70C5 CEF3 OE52 2 BA5 511C 80F3 E850 2885 61lC 8043 ECOI 
1448 8207 F026 0008 2S37 389F F9FO C093 ESS2 14E4 7104 CCF3 010A 10E3 7110 CCFI 25EO 
144C J 8fi2 5104 7C53 910B 1095 7084 CEF3 0142 28A5 611C 80F3 E850 2885 611C 8043 ECOI 
1450 3C55 70S0 C6F3 E7lC 3848 BI00 8CF3 EAOE 3841 3110 CCF3 E60C 74EO OBI0 20F:J E40C 
14'>4 ~HAr) 7020 CCF3 E57C 38E5 7510 C073 E400 OC3E 7110 C273 ES5C 5C77 31FO CCF4 2553 
14')8 50lHr 6111 ACF4 2550 28E7 9110 FCF3 E400 0001 FI10 C2F4 2402 5575 5110 8CO:! ECOF 
14".C <1 (115 631E 9CF3 EC05 38E5 7000 CCF3 E40C 1865 7110 C273 E550 SC75 71FO CCF2 E553 
14bfJ ~·48r n 111 ACF2 ES5C 28E7 9110 FCF3 E400 18E 1 FllO C2F2 FC02 5575 5110 8C93 ECOE 
14;;4 4 "A c, t : ~ J. r !lCF3 ECOS 38E5 7000 CCF3 E40C 050B 3465 0913 C6SE 555F F002 CCF:! F990 
141; g OlJ ')f) -lU feF3 E93C 38A5 4110 7CFO C809 28C5 4104 4C74 515A 3800 7110 8CF 1 A40C 
1 .4 r~ l. 04L 5 7 I 04 CC73 5178 3805 7111 CC38 261C 38EC E919 0138 E060 3480 7110 CCFl 2400 
1470 38F', 70BD CCF3 C989 08CA FII0 CCF3 ESA8 2CEO 0009 6043 8009 3800 0880 026] E59C 



PAGE 537 CONTROL STORE 10/ 2/86 9:28 AM 

AOORESS 
1474: 38FF F900 EOOI E40B 38C4 7100 8CFl E400 04E8 FS09 07A3 8004 1875 7110 OCFl E4SE 
1478 : 189C 3512 F7C3 E930 lC90 OB12 lEF3 E800 3875 711C COF3 OCOI 28B5 GHC 8091 ECOI 
147C: 8039 A5I0 9960 E853 11lE F026 4E44 660F 2893 71BO CHI 65AC 3A3S 7110 CCFl 25BO 
1480 : 14E7 9194 ACF3 OlEA 3E06 7111 CC78 261C 3SES 7509 07A3 8008 4070 7178 SCF 1 EOOO 
1484 : 38E 1 0179 4CF3 EOOO 7470 OA27 80F3 EE37 2S78 B56B 0801 6001 10E3 2913 0043 E79C 
148S: 7450 OA24 40F3 022E 8CAl 10C4 OC43 0236 2SE2 0919 0043 E201 344S B402 0803 ECOC 
148C: 1046 S919 0041 3601 3SE5 71M CCF4 523F 10F5 7110 C644 640A 3835 70CO CCF3 E400 
1490: 44E3 5110 OEF3 E790 74EO OBI0 20F3 E4CO 38A5 7020 CCF3 E57C 38E5 7510 C073 E400 
1494: 38E6 7104 CCF3 OB66 38E6 3104 CCF3 OB67 38E5 7100 CCF3 E59C 60E4 OBI0 00F3 E580 
1498, 28E6 3510 09A3 E570 38E5 7585 C6C3 E5B8 60El 0005 00B3 E647 98E5 7110 CCF3 E650 
149C: AOE5 7110 CCF4 6800 9CA5 7104 CC02 03EA 2CE5 7110 CC04 6800 A4E5 7110 CCF8 3COO 
14AO: 34A5 7104 C002 03EB 2SE5 7109 CC03 S03C 3515 7104 CC62 030F SOBS 6310 9407 640C 
14A4: 2C65 7310 5592 E400 3A05 7004 4084 53EB 28E5 7109 CC03 803C 3515 7104 CC62 030F 
14AS' 28B5 7110 C069 MOO 2CE5 7109 C073 SOlD lSE5 7104 CC02 030E 98B5 7110 CCF9 2660 
14AC: AOA5 6310 0499 6400 B4A5 7300 5159 E40C 30E7 F200 F6F3 E40C 3905 7104 CCFA 177F 
1460: 94E5 7110 CCF3 E40C 9CA5 7110 CCF4 640C 98A5 7104 CC02 03EB 2CA5 7110 CCD4 640C 
1464, AOE5 7110 CCFl BCOO 34A5 7104 C072 03EA 2CA5 7110 CC04' 640C ME5 7110 CCF3 E40C 
14B8: 34A5 7104 C082 03EA 28E5 7109 CC03 803C 3515 7104 CD92 03DE 18B5 6310 9567 25CO 
146C' 38E5 7104 4C53 026E 3A55 7110 CCF8 E400 28E5 7110 C043 E400 3805 71E5 CCF9 675B 
14CO: 95C5 6310 0161 A50C 3265 7110 C039 240C 2CA5 7110 C058 MOC 1505 7110 COS9 A40D 
14C4: 2CA5 7110 C079 E400 1865 7104 C09A 177F 90E5 7110 CCF3 E400 98A5 7110 CCF4 65EO 
14CS, 94A5 7104 CCD2 03EB 2CE5 7110 CCD4 6800 9CE5 7110 CCF3 FCOO 2CA5 7110 C052 E400 
14CC' 34E5 7104 C063 03EB 2CA5 7110 CC04 640C AOE5 7110 CCF3 E400 34A5 7104 C072 03EA 
14DO: 2CA5 7110 CCD4 640C A4E5 7110 CCF3 E40C 34A5 7104 C082 D3EA 28E5 7109 CCD3 803C 
14D4' 3515 7104 con D3DE 28BS 7105 CC74 26C2 A3F5 7109 CCF3 8101 9A6S 6310 9488 A44D 
140S' 2CAS 7310 5488 6440 3905 7110 4C89 244C 2CA5 7110 CC8S E44C lSCS 7110 CC89 A44C 
140C' 2CE5 7110 CCS9 6S40 lDOS 7110 CC8A 244C 2CAS 7110 CC89 E40C 3805 7035 CCF3 E7CB 
14[0: 3SE5 7104 CCF3 D77E 90AS 7104 CCD2 D3EA 2CA5 7110 CC04 640C 98E5 7110 CCF3 FCOC 
14E4: 2CAS 7110 CD42 E40C 34E5 7104 C053 03EB 2CA5 7110 CC04 640C 9CE5 7110 CCF3 E40D 
14E8: 34A5 7104 CD62 D3EB 2CAS 7110 CCD4 640C AOES 7110 CCFF E400 34A5 7104 C072 D3EA 
14fC: 2CA5 7110 CC04 640C A4E5 7110 CCF3 E40C 34A5 7104 COS2 D3EA 2SE5 7109 CCD3 803C 
14FO: 351 'i 7104 CD92 D3DE 38B5 6005 SOAB E71A MF5 7110 C081 A40C 38AO 0910 OA79 E40C 
14F 4' 206~, 7110 CCFA 2450 3SA7 91S5 FC72 2703 1SE5 7104 CD93 D77E 3SE5 7l1E CCF3 E40S 
14FS: 288<, 628C MF3 ECSS 3SE5 6000 SCF3 ECOD 3916 71FF CC93 E406 BEES 628C BCF3 ECSS 
14FC' 38E) 600C 82F4 6COO 38E5 7110 CCF3 E40C 38ES 7110 CCF3 E40C 
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ADDRESS 
1500: 38A5 74C5 C089 64F9 38EO 0904 3E99 0003 34£5 6304 48CA lODE 3865 51A4 COSA DE22 
1504 : 38E5 6104 4DFA 5E3A 7408 F510 0111 A7CC B4E5 7104 CCFA 9E63 AC65 7104 CCOF 5E82 
1508 : BCD5 70B9 CC73 C005 B4A5 7110 CCFl El50 38A5 70BO CCF3 EICB 3875 7110 CDEI E1SF 
150C: 38E5 7104 FC63 DA03 38EA 951C 037B 104F 389B 35E5 0783 999B 38E5 7510 0443 E40C 
1510: 2205 7106 COE3 A51B 60EE 7B04 FEB3 DF73 BCE5 5025 CC91 9CIA lCA9 06A7 B5B3 CSlB 
1514. 1805 4110 ADF3 DBOF 28E5 6105 ECC3 E41B 38AS 74C5 C089 64F9 38EO 0904 3E99 0003 
1518: 34E5 6304 48CA lODE lC65 71A4 COBA OE23 38ES 6104 40FA SE3A B405 7104 CCFl 9E63 
151C: ACE5 7104 CCD3 OE82 BCDS 70B9 CC73 FFFC B4AS 7110 CCFl ElS0 38EO 08BO 04F3 E 80C 
1520 : 3875 7110 CDEI E95C 39BO 090B OA63 8110 38EA 9S1C 027B 104E 3800 19E5 12F4 252B 
1524: 39B5 71F7 CCF3 A973 38E5 7105 CCF3 E4CB 39B5 7S0B 0353 8110 3806 SIAS C3F4 24AA 
1528: 3AC5 74B5 0783 E4B3 38E5 7105 CCF3 E4B3 BEC8 F4B5 07E3 E59A lCEB 1710 B263 E400 
152C. BCE6 7109 C273 8113 39BO 1911 1291 MOD 38EB 1513 0321 OCSC 38E7 9113 BC63 E44C 
1530: 2095 7185 CC83 ACBE 3805 7105 CCF3 A4B7 74EO OB09 1EF3 C019 2CEB 2709 B813 COOB 
1534: 20BB 370B 7813 8112 3AB6 7104 CCF4 5EOA 38E5 7104 CCF3 OF62 3B06 01A5 C3F4 24EB 
1538: 3AC5 74B5 05C3 E4F2 38E5 7105 CCF3 E4F2 BEC8 F4B5 0623 ES2A lAOB 1710 F 103 A400 
153C: BE05 7110 C273 A50C 28EB 3510 0443 E400 39B5 7110 CCFl A44C 207E B025 CCF3 E513 
1540 : B8E5 6310 8SE3 E400 38E7 9110 BC63 E450 2095 7186 CC83 A506 3A06 0105 FC73 A4FA 
1544 : 74EO OB09 lEF3 C019 20BB 270B B813 8113 B8EB 3110 CCF3 E400 3AB7 3104 CCF4 5EOA 
1548' 38EF 7109 CCF3 C800 60E7 6304 C4B3 OF62 A4E5 7179 CC91 BOOO 9CE5 7179 CC03 EOOI 
154C: 227B 2310 C8F2 E400 9657 302F CCF3 E407 28B5 728C F953 E457 2CA5 7108 C064 401E 
1550: 38E5 7110 8073 FCOO 3905 60A9 C083 FFEO 3645 7000 C093 E40C 2E35 7110 CC92 E400 
1554: 8E05 7110 CC03 093C 8611 F02F CCF3 E407 28B5 728C F913 E456 2CE5 7110 C023 E40C 
1558 : 38E5 7110 8033 FCOC 2015 7060 C043 E400 34E5 6200 C553 E40C 60EO 8004 00B3 OF3B 
155C: 21B5 7111 C801 A650 2085 7110 CAF3 E406 2CE5 6311 8483 E450 38A7 9110 BC62 2COB 
1560 : 389B 3185 8CF3 A176 38E7 3105 CCF3 E606 BCE5 7110 C273 E650 38EC 3509 0661 9HE 
1564: 21BB 1311 89El A5AO 3877 3106 CCFl E507 A4E5 7110 CC93 E40C 9E75 7110 CC02 E40C 
1568: 9655 702F CCF3 E407 28B5 728C FB53 E456 28A5 6310 0163 E54C 320E F310 f"73 A40C 
156C: 30El FBI0 H53 FCOO 3905 60A9 C083 FFDF 3645 7000 C093 E40C 2E35 7110 CC92 E400 
1570 : 8CE5 7110 CC03 E400 8615 702F CCF3 E407 28BS 728C FB13 E457 2E05 7110 C023 A40C 
1574: 38E5 7110 8033 FCOC 2CES 70CO C043 E40C 34E5 7000 C053 E400 38ES 7104 CCF3 OF3B 
1578 : 21B5 7111 CCOI E6S0 3885 7110 CCF4 2446 38ES 7113 BAOI OCSC 2l0S 7110 CC02 2843 
157C: 2CE5 70A5 CC83 00E6 38E5 7105 CCF3 E606 BCE5 7110 C2F3 E65C 38AC 3511 04Al E400 
1580: 38E5 7509 0203 8113 38EO 08CO OA63 E660 38E5 7000 CCF3 E40C 38A5 74C5 C089 64F9 
1584: 38E5 7104 COE9 0002 38E5 7104 CCFA 100E lC6S 71A4 COBA OE23 OOES 7104 CC6A 5E3A 
1588: B4E5 7104 CC9A 9E63 B2BS 7104 CC43 OE8E AHS 7104 CCOF 9E82 B7EB 1710 38E2 E790 
158C: B208 F510 05C3 A40C B20A F579 0783 BHE 77FA F 110 C2F3 FD4C 2CE7 FI09 FCF3 8131 
1590: 75BS 71BO CC91 E400 38EE B510 DA21 BC4D 2095 7179 CCD3 BFEO 3880 0910 0443 E40C 
1594: 28B7 0110 EC73 E40C 2087 B31C A483 EC40 3895 6109 CC83 801C 38EE B509 09Cl 4010 
1598: 2095 7179 CCD3 BFEO 1087 0110 EC73 E400 2081 B31C A483 EC40 2C95 71BS CC83 9663 
159C 3AOE 7179 CCF3 BFFE 3807 30B5 CCF3 E6C6 2205 7110 COE3 A40C 3AB5 7104 CCF 4 5EOA 
15AO. 3 SEF 3510 0773 E570 38E5 7104 CCF3 DF62 2096 F 179 CC03 BFEl 38E7 0109 FC72 COlE 
15M' 2097 B3A5 A883 AEA7 38E5 7110 CCF3 E40C 2095 7179 CCD3 BFEO 38E7 0110 FC73 E40C 
15A8: 2091 B3B~ A883 BE9B 75BA 1'510 0611 E5EC 3A05 7185 CCF3 A67F 1961 3110 FCF3 ACOC 
15AC 38E5 5110 FC73 E40C 20E" B310 E883 E450 38E5 7113 FCF 1 004C 2091 B3B5 E883 AABB 
1560 3A05 7105 CCF3 A6H 39B5 71El CC02 E40C 3965 7184 FC73 OF63 3AOE 35F5 OB53 AE07 
1564' 18El 3104 FCF3 OF63 20E5 7313 8402 FD3C 3898 Al85 8CF3 9ED6 38E1 3104 CCF3 DF62 
15B8' 38A5 74C5 C089 24F8 080F F809 C673 FFF2 38E6 7104 CD33 DB67 3876 30A4 C053 OB67 
15BC ~806 7024 C063 D14E 3827 3024 CD93 D14F 38E5 7104 CCF9 5DOF 3860 B9A4 E6FA DE22 
15CO J9f5 4104 OC76 DE3A 38E7 4109 3C93 8112 55B2 410B 4COF C113 3522 611E 8C03 E9D5 
15C4 JCA7 FILE CC93 0005 38E5 5025 FC73 OF22 3CE5 7110 CC83 E45C 38A2 7105 6C02 2717 
15CG 6405 7104 CCFl 9E63 3401 0312 04F2 E44C OOEF F979 F876 8200 20E8 6510 OC03 E440 
15CC 38E5 7426 OCB2 1'1'92 38EB 0713 1043 E5FC 3869 1425 OED4 6697 9665 71M CC91 9B36 
1500. 3875 5024 FCFF 026E 38A7 E224 B6F3 02C3 8CE5 71A4 CCF3 D31A 94A7 3104 CCF4 5387 
1504: A4E7 7309 E003 8010 B5E7 F304 F6F6 030E 28BE BllO CCF3 E40C 28B5 742F 00A3 E407 
1508. 2865 70BC C183 E450 2FF5 7105 C093 A772 28B5 728C F793 E453 20BS 7106 C083 8113 
150C 3AB7 7004 COE4 5EDB 38EF 3510 OBA3 E57C 38ES 7104 CCF3 D14E 3820 19M 1474 152B 
15EO A5B5 7l0B CCF3 8113 28A5 71A5 CAFA 2773 28E5 6104 8063 059A 19B5 5107 81A3 9F73 
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ADDRESS 
15E4: 3981 3!i08 DDC3 8114 A285 731C EOD2 E400 84E7 F304 F8F3 D3EA 281E5 7109 CCD3 803C 
15E8: 3515 7:l04 CC82 D3DF 2CA5 7110 CD99 E40C 2CE5 7109 C083 8010 HIES 7104 CCD2 D3DE 
15EC: 2CE5 H05 C073 E77F 9CE5 71A4 Ce63 0837 A285 7110 CC02 E40e 3e65 7004 C054 53EA 
lSFO: 28E5 7Jl09 eC03 803C 34E5 7110 eC84 7COC 8517 F304 F6F2 030F 2C:A5 7110 C099 E40C 
15F4: 2CES 7Jl09 C083 803C 4485 7104 CC02 030F 2CAS 7110 C079 840C 2C:AS 7105 C089 A77E 
15F8: 38ES 7Jl10 CCF3 E40C 38E5 7110 CCF3 E40C 



PAGE 5~0 CONTROL STORE 10/ 2/18 9:21 AM 

ADDRESS 
leOO: 38A5 7DC5 CD88 E4F9 5CE5 7108 CC47 5FFF 31E5 4104 42F8 5E02 ICES 7104 COB8 8ES2 
1604: 4007 8025 OCF3 EIIFF 54ES 4184 ICI9 DBSII 310F FA4B ED73 COOl 0067 FI0S 4CF4 2437 
1608 : 3880 OBA8 2534 2437 OOBA B708 7004 0004 2COO 084B 04F3 C039 31AS 7105 COll4 2436 
II1DC: 38B5 7109 C024 0005 IIOE5 7109 CC4C DOSE 4125 531E lCF3 0104 3145 7044 CCF3 OE22 
1610: AOC5 7104 CC06 OE82 54A4 41BO ICFB A400 BOE7 F30S FIIF3 E4SA OOAF F910 C643 E55C 
1614: 6005 71E4 C3E4 159A OOEF F8F4 DA7C D52B A407 704B CCF3 C009 3A75 7105 CCDI A873 
1618 : 3804 E84B 2063 C012 2CE7 BIOS ECFC E497 3959 1509 D40F C006 3145 7445 0033 E506 
161C: 1865 731C F6F3 E400 21B5 731C F6F3 E40C 28B5 731C F6F3 E40C 28BE B31C F683 E~OD 
1620: 2055 7110 CC93 CBIC S4E4 4110 8CF3 E40C 34E6 FI0S CCFC E513 2EE3 60BO ICF3 E40F 
1624 : 38A5 7512 OB03 E60C 6265 71AS C3E4 24AF 2E7S 702F CCF3 ES06 28B5 708C C184 6450 
1621: 4285 702F CCF3 E406 28B5 728C F4F3 E45C 2910 OBOS lE93 ECC2 A285 702F CCF3 E507 
162C: 28B5 70lC C2F4 '451 9E75 702F CCF3 E407 28B5 708C C293 E451 2015 7110 C[)83 E400 
1630: 38E5 6195 C094 '40' 340B 3579 0353 BFFE 38E5 708E CCF2 E451 28B5 708C CCF3 0850 
1634: 2CA5 7110 CC04 '40C AOE5 7105 CC93 E583 38B5 7110 8CF3 E80D 4485 711C CC43 E800 
1638: 38B4 E905 2091 A5CB A4E5 7105 CC93 E582 38B5 7110 8C91 A80D B8E7 FIC5 CEF3 E55A 
163C: 3955 7111 CCF3 CBI0 4405 711C CCF3 0801 28BS 731C EOF4 2600 28E3 7105 CCF3 E6F7 
1640: 95B5 71E6 CC91 A512 90E5 7109 CC83 8111 38E5 7023 FCFl 984C 2095 7105 CC83 A90B 
1644: 34E5 7510 0604 840C 38B5 7DCS CCDI A9C6 9BOS 7105 CC93 AS82 3885 7110 8CF3 E80D 
1648: 44BS 711C CC44 2801 2C8B 2425 94C2 ES33 31EO 1969 0002 E948 3902 0905 0081 ASA8 
l64C: 2C05 7110 C019 240C 38ES 7110 8CF4 3CDC 9CES 7105 CC97 E982 3880 8905 EA43 E986 
1650: 3BF5 7110 8CF3 C8 1 C 31.45 711C CCF9 2801 3915 511C ICF3 E801 3905 611C 8CF8 ECOO 
1654: 85F5 7l1C C018 A9C~ 38E5 7105 CC04 8407 4405 711C CCF3 0801 21.45 711C CCFl AEOI 
1658 : 31.35 711C CCF 4 6800 8623 711C CC94 2801 2FF3 7110 CCF3 CBI0 44E3 71B5 CCF3 E6F6 
USC: 4467 BllC EC63 E600 5554 4111 8CF3 C810 3501 811C FC93 EIIOI 2863 7510 0803 E60C 
1660: 38A8 A178 8CF3 EOOO 3B38 2110 C2FC E803 38E5 6110 82F3 E801 2CD5"6108 12F3 DEDI 
1664: 2CB5 6110 82F3 E80D 38B5 6110 82F3 E40D 2C05 6101 82F3 CIEI 2CB5 6110 82F3 E800 
1668 : 38B5 6110 82F3 E40D 2CD8 2108 12F3 COIF 31ES 711E CCF3 E408 28B5 S28C 3AF3 0855 
166C: 30C5 7000 CC64 640C 38E5 6179 CC81 1200 38E5 70EF CCD2 E407 2885 528C 3AF3 0855 
1670: 2885 7000 CC64 6400 31E4 E910 2091 240C 38E5 70EF CC02 E407 2885 528C 3AF3 0855 
1674 : 2885 7000 CC84 6400 1085 71E8 CC91 A5E7 88E5 7109 CC93 1111 38E5 7023 FCFl 914C 
1678: 2095 7105 CC83 A9DF 34E5 7104 CCF4 5983 2CDS 60C4 IC63 D9C6 90E5 7104 CC93 0982 
167C: 38B6 3110 8CF3 E80C 4485 711C CC44 2801 2CE8 2309 I4F2 C8EA 38E6 7109 CC03 803E 
1680: 390C 2994 0091 99AA 32E5 7110 C003 E55F 44E5 7180 CDl8 E40C 38E5 7110 8CF8 FCOC 
1614: 941.5 7104 CC97 0983 2CES 8104 8C63 D9C7 88E5 7104 CC93 0883 3885 7110 8CF3 E800 
1688 : 44B5 711C CCF3 E801 2A3S 711C CCFl ACOO 85F7 811C COli 2801 38E2 0989 0092 E948 
168C: 3BOO 1904 0003 99AA 2CDS 7110 C039 A40C 38EE 3110 8CF9 7COC 10AC 3110 CC49 2400 
1690: 80ES 7110 DC47 91GC 14ES 7169 CCI2 E948 38FO 1910 0003 C81C 3802 0904 0093 99AA 
1694 : 35E5 7110 CCFl 11400 IE48 711C CCF9 2800 14ES 7110 OCS3 E80C 3885 7110 8C53 E40D 
1698 : 1485 711C CCFI FCOO 4455 711C CCS8 E800 9CES 7104 CC93 0912 2CES 8104 IC63 D9C7 
l69C: AOE5 7104 CC93 0912 3185 7110 8CF3 E80D 4485 711C CC43 E800 3884 E904 2091 99CA 
16AO: A635 7104 CCe4 1912 3885 7110 8CF3 E80D 4488 711C CC43 EIOI 1885 7110 DC63 E40C 
16A4 : 126B 711C CCFl 2COl lIAS 7110 DC63 E40D 31£5 7110 CCF3 ECOD lASS 711C CCFl ECOI 
16A8 : 4247 BIIC CD04 6ADl 38E5 7190 DCF4 2800 1583 711C CC48 EIOI 1075 7110 CC93 E80C 
16AC: 39B5 7110 CCF3 E400 2CD3 7110 CCF3 E8DC 40E3 71FS CCF3 E8F8 3955 7510 0873 C81C 
16BO: 4443 7110 CCF3 E6DD 1083 7110 CCF3 E6DO 3503 7510 0803 E8DC 38ES 7310 CCF3 E40D 
16B4: 3AD5 7110 CCF3 A40C 380S 7000 CCF4 2400 38ES 7110 CCF3 E40C lCD7 811C EC74 2400 
16B8 : 4111 811C FCF4 6400 40A5 7110 CC94 240C 1181 811C FC48 E401 lA81 811C Fe6A E401 
16Be: 54EO 0800 OEF3 E40D 3835 70CO CCF3 E400 38ES 7110 CCF3 E79C 74EO 0810 20F3 E4DC 
16CO: 28E8 3110 CCF3 E570 38E3 8105 CCF3 E41C 381.5 74C5 C083 E4F8 38A6 4110 8C92 E40D 
16C4 : 38E5 71EF CCD3 E7C7 28B5 428C 7AF3 C055 2881 3110 CC90 A40C 2CEB 2310 UFO 3D7C 
16C8 : 6000 8C20 OOBO E400 38E5 7105 8C13 E41C 3821 30CD CCF3 E802 3805 7025 CCF3 E410 
16CC: 38El 3105 DCF3 E410 A287 811C EDI4 2401 2E55 7110 C093 E40D 2C61 BI1C F061 A401 
1600: 2E35 7110 C073 E40C 2E4l BI1C FD43 E400 2C05 70A9 CD53 FFF3 3905 7000 CCFA 240C 
1604: 8CE 1 BODO FD33 E40C 60E4 0810 00F3 E570 38A5 7025 CCF3 E763 38E5 7595 C6E3 E581 
11108 : 60El 0005 00B3 E6F6 60E4 OB10 00F3 E570 38AF 3425 C8A3 E777 70EO OF 85 04F 3 E5B8 
16DC: 38A5 7425 C6D3 E5AD 60El 0004 00B3 D14E 3A15 70C8 CCF3 FFEI 38E5 7000 CCF3 E40C 
16EO: ABA5 7104 CCBO 9F3A 38E5 7110 CCF3 E40C 38E5 7110 CCF3 E40C 
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ADDRESS 
1700: 3SA5 741:5 C089 64F9 38E5 7104 CCF9 0002 38E5 '7104 CCFA lODE 3805 51A4 CDBA DE22 
1704: 61E5 7104 COAO 9E3B 3AB5 7110 CCFO 240C B5F5 7110 CCFO E40C 3SAD 0904 4000 5F72 
1708 : lC75 7104 ACOI 1FBA 1047 0020 ECF3 E500 08EO 08CO 06F3 C800 281\9 3710 BCE3 01C2 
170C: 2CA5 71.10 C291 640C BlEE F 110 CC06 E40C AEB5 7510 0613 E400 3S[)5 5179 32FB FFFE 
1710: 3SC5 601~B 83E3 COlO 38C5 7179 CCFB FFFC AOC5 7104 CC06 OE82 B0417 F3C5 F664 245B 
1714: 3BF6 F1M COFF 959B 3865 70B4 CCF3 05FA BOE5 7109 CCOB 8186 98E5 7109 CCF3 8180 
1718 : 9EB5 7110 CCF2 2848 AOC5 7110 CCF2 2848 A4C7 7110 CCF2 2848 BOC6 7110 CC02 2809 
17IC: ACC5 7510 0614 240C 41C5 7104 CC06 OE83 3BE5 71C5 CCF3 E4F7 B3F7 F311 F663 EF9C 
1720: 3846 F 1/~4 COF 4 159A 3865 70B4 CCF3 05FA 3AFO 0911 2691 A40C 381;F F909 FC03 8112 
1724: 38E7 01.10 BC62 2400 2095 73A9 C883 8024 3005 7107 CC83 AC93 39CO 1905 36F 1 E59A 
1728 : 39CO 19t)5 4EF 1 E59A 39CO 1905 66F1 E59A 3AE5 7105 OC93 ASIA 38A5 7104 CCF4 159B 
172C: 3AE5 7105 OC93 ASIA 38A5 7104 CCF4 159B 3AE5 7105 OC93 ASIA 38A5 7104 CCF4 159B 
1730: 3AE5 7105 OC93 ASIA 8C55 7024 CC53 DB7A 9F55 711C CCF4 654F A4E5 7110 CC69 A800 
1734: 8455 71,LO CC78 A40D 386E B510 038A 2400 39B5 710B CCF3 8113 3875 7104 CCF8 1572 
1738 ; 45B5 730B F503 8112 3BA5 7110 COEO A40C 3B47 7104 CCF4 5EOA 38EF 3510 OCE3 E40C 
173C; 38E5 7104 CCF3 OF62 3B61 3110 CCF7 A400 3B75 7110 CCF7 E400 38E5 7110 CCF6 E40C 
1740: 38E5 7109 CCF3 8113 3B50 091C 1064 640F 3895 7110 CCF8 240C 381:5 7110 CC82 a45C 
1744: 38E8 95:L3 9431 980C 3A05 7505 0383 A69B BAF5 7111 CC06 E65C 3411F F825 FE94 2542 
1748 : 3880 19:LO 3874 255C 36F5 71E5 CCF 4 655E 3900 1910 4E74 2553 3M'S 71E5 CCF4 855E 
174C: 3900 19:LO 6674 2553 3AF5 71E5 CCF4 855E 3900 1910 7E74 2553 36f'5 71E5 CCF 4 655E 
1750: 38A7 F 109 BCD3 8187 890E F510 0472 2453 90A5 7110 CCF8 6680 94115 7110 CCF8 E40C 
1754: 98A5 7HO CCF9 2400 AOA5 7110 CCF9 6400 08A5 5000 OCF9 E40C 34£6 7110 COB3 9E50 
1758 : 34EF F9ll3 FC92 E451 2005 7109 CC63 8110 2075 7110 CCF 1 FC50 21J.5 6310 94F4 704C 
175C: 20A1 B3llC 6483 08,40 3875 6185 CC83 A563 38E6 7110 CCF3 E660 38E:5 7110 CCF3 E40C 
1780: ACE7 7000 CC93 E5BC 2CA5 7110 CDBA E400 09C5 7110 CC47 A400 B51:5 5310 15C7 240C 
1764: 3905 7HO 4C27 E40C 39F8 3110 8007 6400 38AO 0910 1693 A65C IF,'7 F 110 9C77 E45C 
1768 : 2095 7109 CC63 8016 20E5 7179 CCF2 FFE5 2867 A31C A483 0840 3895 61A6 CC83 BOC6 
176C: 38EO 0913 169F 8450 2095 7110 CC63 A80C 2305 7110 CCF1 004C 28Eil A31C A483 0840 
1770: 3895 8188 CC83 BOB3 3805 7110 CCF3 AE60 38E6 FIIO CC83 E440 3BEi5 7000 CC87 A590 
1774: 4109 84a5 9033 C34E 3805 7024 C023 OF63 3828,3024 C033 OF63 39,'5 4110 C2Fl 2400 
1778: 54E5 6110 8C83 COSO 48EB 81FO ACF7 8953 18E9 9111 2CF7 A05C 18E5 5110 4C68 E5FO 
177C: 39E5 7110 C047 A402 3865 7110 C083 ECOC 48BF 53 IE 9CF3 0004 3978 0110 42F1 240C 
1780: 54E5 6110 8C73 C550 48EB 61FO ACF7 0153 lCE9 9111 2CF7 205C ICES 5110 4C79 25FC 
1784: 39C5 7HO C057 2403 3875 7110 C093 ECOC 48B5 531E OCF3 0005 38E5 7000 CCF3 E40C 
1788: 38E5 4UO 4262 CE53 392F 8510 0803 E400 5559 A607 0803 FA36 38E5 70CO CCF3 E660 
178C: 38E5 70CID CCF3 E40C 5555 5105 80BA FE2E 38E7 C309 B697 OFFE 38El E9B9 0107 5FFE 
1790; 34EA CU3 CCF7 E40C B4E5 7080 CF03 CCOO 39FF 7110 C077 E407 38E8 3110 CCF9 A400 
1794; 38E1 E8"IC 01C3 COOE 2CEA Cl13 4CF7 640C 38EO 0880 IFC3 C400 390·8 3110 CCF7 8407 
1798: 80EA FOEIO CCF6 EA50 38EC 1100 8274 4802 38E5 6111 9C74 6COC B1BA F035 CCF3 E878 
179C: 38E5 5110 OC73 E400 3915 7110 COA8 E662 3915 5042 C2F3 OCOC 38E8 3110 CCF6 E80C 
17AO: BIC5 7110 CC93 E850 2CEO 7109 8C73 8113 2907 BIOS ACF4 289A 39E5 8110 CCOI EE9C 
17A4 : 20F7 All0 ACF4 285C 38EC 3509 0413 8133 39BF F90B E08B 4113 34E8 F113 CCF2 E40D 
17A8: 38F5 5110 8A64 8805 lCB2 70C8 CCF3 COlE 3911 3110 OC64 840F 3CE5 5310 888F E80D 
17AC: 3915 52CB B6F3 COlA 38A5 7110 CCFF E790 38EE 3513 9B21 OEI0 18E5 7310 E483 E850 
17BO: 1878 A712 BCF3 E030 3C65 7105 CC82 26BA 4095 5310 8883 BE8C 28A6 7310 E4F2 245C 
17B4: 38B5 70C7 CCF2 2B3F 60E8 3110 CCF3 E400 B9B6 7110 CC03 E65C 45E2 7027 CCFl AEF2 
1788: 38E5 70A5 CCF3 EEEB 389C 3510 OBC3 ACOO 20E5 7223 85El 9840 38E5 6105 8C03 E6EA 
17BC: 21F5 7113 CC93 E590 30F5 6310 C891 E805 3805 7110 CCF3 ECOF B8EB 2310 C5EB E400 
17CO: 39E7 311 0 FCF2 E5BC B4B7 F245 F6Fl AB16 36F3 5310 C4FB OC42 38E5 7113 CC9! 9930 
17C4: 20E5 71S5 CC73 E70B 391E FIAO CCF3 FE1C lC7F FB78 E071 EOOO 60E9 FI09 C2F! 801B 
17C8 : 3AFO OSCO 186B OC02 2CEE BI09 CC01 8019 3CE6 7lAO C493 E66C 38E8 0110 SOF 1 9S0E 
17CC: 3S01 3110 CCF3 ODB3 3865 7000 CCF3 EE02 38E7 3105 CCF3 E752 70EO OF10 OA63 E40C 
1700: 38A5 70CB CCF3 C012 3BA6 7110 CCFO 2400 3867 7424 0043 OB56 38E7 7110 CCF3 E580 
1704 : 60E4 OBI0 00F3 E570 38AF 3425 C6A3 E75F 38E5 7595 C6E3 E5Bl 60El 0010 00B3 E40C 
1708 : 74EO OBIO 60F3 E57C 74AO OA25 40F3 E41C 38A5 7020 CCF3 E400 38E5 7510 C073 E400 
170C: ACE2 7030 CCF1 C25C 38E7 C311 76F! ECOO 3905 71BO CCF3 E400 3C7S E309 C891 C004 
17EO; 39C5 6110 8CF3 E40C 38AB 24C5 OE53 E797 ACE2 7110 DOB3 E400 1CEF F979 F877 7FFF 
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ADDRESS 

17E4: 30C5 6305 C897 2386 3808 9028 CCF3 EOOl 38E5 7505 OEC3 E7B2 3808 9028 FC73 OEOl 
17E8: 38E5 7505 OEC3 E7B2 3808 9028 FC73 C1E1 38E5 7505 OEC3 E7B2 38E5 5110 FC73 E40C 
17EC: 38f.E FOCO CD63 E6SC :t8E6 0000 CC23 E400 3AB8 C110 IC73 E610 39F5 8110 9C73 E650 
17FO: 38E6 AOBO CCF3 CCOC 3C75 6309 8891 C004 39E5 8110 8CF3 E400 2CEB 34C5 OE53 EB97 
17F4: 3AB5 7111 CCFA E8lC 1CEF F979 F877 FFFE 30E5 8305 C8117 A3CE 38E5 7110 CCF3 E40C 
17F8: 38E5 7110 CCF3 E40C 
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ADDRESS 
1800: 38E8 7110 CCF3 E40C 3970 3525 C082 F020 38E5 7179 CCF3 FFC8 2CIE9 8510 1123 C003 
1804: 2CB7 011C 42F3 C54E 54E2 61F5 8C73 E423 48A9 A062 ACF3 FCOC 381E5 7504 0073 CI0F 
1808: :JCEE BI09 CC93 COIF 3CB5 71AO CE91 E804 38CE 3510 OOEI E805 341E0 0009 lE73 COlA 
lBOC: 2CE8 9111 ECF3 E79C 38El 3105 FCF3 E44A 34EF FB09 E093 COlA 2ClE8 9113 ECF3 E790 
1810: 38El 30CO OCF3 E800 3400 OOOA lA71 C019 390E BOBO CCF3 E4CC 381E5 5110 CE73 E4CO 
1814: 38EF 7510 C6E3 E7EO 38E3 5010 CCF3 E40C 38E5 7110 CCF3 E40C 381E5 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. 

Is this manual technically accurate? 

Are the concepts and wording easy to understand? 

Is the format of this manual convenient in size, arrangement, and readability? 

Comments: 

Dyes 0 No 

Dyes 0 No 

Dyes 0 No 
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