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1,O ABSTRACT 
.. -------
l1TOG IS A PROGRAM FOR MAKING DECTAPES ON UNIT 0 WITH A 
S TAN DAR 0 fOR MAt 0 F 5 7 ac: 0) 8 L. 0 C K S 0 F 25 6('t ~ W 0 R 0 SEA C ~ I 

2.0 REQUIREMENTS 
" - - lilt 'l1li'" _ • ___ _ 

At MINIMUM CONF1GURATiON PDPw11/20~ 
B. PDP~11 DECfAPE CONTROL. AND TRANSPORT(S). 
C t o'ECTAPE(S)', 

3." I..OAO t,NG PR~CEDUR~ .-.-. __ ._._.-._.-
PROCEDURE FO~ NORMAL. ABSOL.UTE TAPES SHOUI..O BE rOLL.OWED, 

4~" PREL.IMINAR! OP~RAT~ONS 

w--~-----~-~-·---~---~ 
~OUNT A DECTAPE ON UNIT 0, WRAPPING ENOUGH TURNS TO 

B. 
l'NSU'RE TENS ION'. /-
SET THE WR'M AND WAL.L SWITCHES TO ON CUP" 

• -- .,.-_. ,.-.,. _. --. '£,"1) ~ 
1.0Ao ADDRESS ~ AND PRESS START·, 

6." OPERATING ~ROC~o~R~ .. -.... --~.-.--.-.. 
A. ONCE STARTED THE PROGR1" W~ITES ALL "A~KTRACK INrORMAT!ON 

IN ONE FORWARD PASS AND THEN HALTS AT ADDRESS "6~, 
8. (IiF' TAPE HAS RUN orr THE REEL., REMOUNT !TA R£S£T THE 

)'RTM SWITCH (Q1)WN) ANO PRESS CONTINUE, THE TAPE WIL.L 
BACK OUT rOR T~REE BL.OCKS, THEN TURN AROUND ANO WRITE 
THE COMPL.EMENT OBVERSE OF I..A5' BLOCK NUMBER (11S1) 
IN WRITEAL~ iN ALI.. DATA S~OTS UNTIL END ~ONE IS SENsro~ 
THE TAPE THEN REVERSES AND WRlTES RELEVANT INPORMATION IN 
AL.L BL.OCKS DOWN T~ROUGH ~ IN WRITEALL. 

C. THE TAPE NOW REVERSES AND AL.TERNATELY SEARCHfS FOR EAe~ 
BLOCK NUMBER IN SEQUENCE THEN CHANGES TO READALL. TO CHEeR 
E~CH BL.OCK FOR CORRECT DATA (0)~ 

D, APTER ALL BL.OCKS HAVE BEEN VERIrlED FORWARD, THE TAPE IS 
REVERSED AGAIN AND ALTERNATELY SEARCHES rOR EACH 8~OCK 
NUMBER IN REVERSE SEQUENCE THEN WRlTES EACH BLOCK To 0 IN 
WRITE DATA MODE. THIS ENSUR[SPARITV CONSERVATION IF 'H~ 
TAPE IS TO BE READ BErORE BEING REWRITTEN. 

E. THE PROGRAM THEN HAL.TS AT 1774(8)~ TO FORMAT ANOTHER 'A~E, 
PERFORM THE OPERATfoNS IN SEcTION 4~e THEN PRESS CONTINU~: 



7,~ ERROR HA~T~ AND DE~C~IPTION 

~--.-----~.---.--.---------

ADDRESS DESCRIPTION 
._.---- p---------. 
EVERV FOURTH ADDRESS TRAP ERROR, EXAMINE THE STACK TO ~OtALIlE 
FROM 2 THROUGH 576(8), THE PROGRAM AREA OF THE ERROR, 

ALL ERROR HALTS BE~OW WILL STOP WITH THE RELEVANT INFORMATION IN 
THE LIGHT REGISTER~ 

1440(8) 

1446(8) 

1514(8) 

1526(8) 

1534(8) 

1602(8) 

1612(8) 

1166(8) 

2266(8) 

WRONG PORWARO BLOCK NUMBER~ CONTINUf TO 
SEE CORRECT BLOCK NUMBER~ 

EXPECTED BLOCK NUMBER, CONTINUE TO 'RV 
AGAIN, 

BLOCK CONTAINING A DATA ERROR IN L!G~'!~ 
CONTINUE TOO SEE WHIC~ WOR~l 

NUMBER or BAD WORD~ 0.REV£RSE CH£eKSUM~ 
CONTINUE TO SEE VA~UE~ 

BAD O.TA WORD (0 a GOOD), CONT!NU~ '0 
TRV AGAIN. 

BLOCK NUMBER rOUND AFTER LAST FORWiRO 
BLOCK (1101), RES'ART~ 

WRONG REVERSE BLOCK NUHB£R, CONTINUE '0 
SEE CORR[Cf BLOCK NUMBfR~ 

EXPECTED B~OCK NUMBER, CONT~NUE TO TRV 
AGAIN, 

BLOCK NUMBER FOUND ArT[R LAST REVERSE 
BLOCK (0)~ RESTART~ 

DECTAPE STATUS ERROR. STATUS IS ~IS~L~YED: 
RESTART, 



0"01210121 
"0012101 
"0"0"2 
"00003 
0000"" 
a0"0'" 
000021(l 
""000"7 
000006 
000001 
"012HJ00 
117S7rll 
17;716 
"""24" o iHUH!I 0 
"0"04121 
00"1"0 
"aS14121 
"0020a 
0iUJ240 
"003021 
000340 
"01UJ01 
~UJ0002 
0ta0ta04 
000011Z1 
""lUI 221 
021rlH!J40 
00"10ta 
"0"2"121 

15'36 PACE 1 

ITO G po 1 :1 VI 0 2 
ITCll OECTAPE PORMATTER 
rROBERT J, COL~INS 
iJUNE :21, 1970 
JMODlrlED MAV 12,1971 

;rORMAf DECTAPES ON UNIT" IN STANOARD PORMAT or 
J578(1~) BLOCKS W!TH 256(10) 18 BIt WO~DS PER eLOC~~ 

R"="0 
Rl-"l 
R2!1"2 
R3·"3 
R4!1"" 
R5."5 
R6c"6 
R'1!1'" 
SP=R6 
PC-R7 
xx !I 101 AL. 'T 
5R~17'570 
P5"177'176 
NOP=240 
PQJ·0 
Pl!l40 
P2=1"0 
P3!11412l 
P4.2210 
P5·240 
P6f13"" 
P7,3412l 
e-Pfa1 
B1=2 
9284 
B3~1" 
94~2" 
85,40 
96'10" 
B"21l10 

iRfGistER DErlNITIONS 

iSWITCH REGiSTER 
iP~OeESSOR STATUS 

ipI PRIORf'Y L.EVEL.S 

iBlr POSt'tON" CONSTANTS' 



PALX11 V003 

01i:H~400 

00UH?J0 
002000 
004000 
010000 
020000 
04f1HcHH" 
1000021 
005126 
022626 
"21"015 
0021012 
11'15621 
111562 
171564 
177566 
""02160 
1i!!002164 

15138 PAGE 2 

8B.·HH'J 
89=100" 
810=2000 
811=4000 
812=100"" 
813=20"00 
814:114'''''''''' 
815;z100kH!'21 
POP=5726 
POPPOPll22626 
CR-15 
LfIC12 
TKS-117560 
TK8-177562 
TPS=171564 
TPB:117566 
TKV=60 
TPV=64 

jpop STAt:K ONCE,IITST(6)+ 
j POP S'f A i~ I< T W ! eEl. II eM P (6) "', ( 6 ) • 
iciRR!iGC RETURN 
;LINE tECD 
iKEYBOARD STATUS 
iKEYBOiRO 9u~rER 
iTELEPRiNtER STAtUS 
ittLtPRt~'ER BurfER 
iKEYBOARD VECTOR 
j TE:LE:PR ItJU:R VECTOR 
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,MACR AND A,8 
BIC #~A-1,8 J'MASK A APPLIED TO B 
.ENDM 

"kHH'2'0 ,:I" 

"'001 40 ,REPT 140 
,+2 JTRAPPED '0 PREVIOUS AOORESS 
XX 
,ENDR 

"0"e0" 0210002 0. 2 JTRAPPED TO PREVIOUS ADDRESS 
0""002 "0001210 xx 
"0 QH'" 4 ""00.06 ,+2 '-TRAPPED 10 PREVious ADDRESS 
0"0"06 o " 0 r,,,~ " XX 
0"0010 00121012 .+2 JTRAPPED TO PREVIOUS AOORESS 
0"'''012 12121001210 XX 
"'121121014 00'-'016 ,.2 ;TRAPPED to PREVIOUS AOORESS 
000016 0001212'0 XX 
"0""20 '''''-'022 .+2 jTRAPP[D TG PREVious AOORESS 
000022 "210"0" XX 
"00024 0210fJ26 ,"'2 i1'FUPP£D '0 PREVIOUS ADDRESS 
000026 12101210021 XX 
000031 00fJ032 ,.2 iTRAPPfD to PR£vious AOORE$S 
000032 00210021 XX 
02H~034 02102136 ,"'2 iTRAPPED '0 PREViOUS ACDRESS 
'-'210036 00"000 XX 
000040 0002142 ,.2 ;'tRAPPED '0 PREViOUS AODRESS 
0QUI042 "-"HHHHll XX 
000044 000046 ,.2 jtAAP~ED to PREViOUS AOORESS 
"liUH1J46 021121211210 XX 
121000'21 12101PJ052 •• 2 ,TRAPPED '0 PREViOUS ADDRESS 
01UHl52 00000" XX 
000054 000GJ'6 ... 2 jTFUPPED ;0 PREVIOUS AOORESS 
01nr056 12100000 X)( 
"'210060 000062 .... 2 ;tRAPPED to PREVIOUS AODRESS 
0QJQJ062 ~QJ0000 XX 
1210121064 ~0012166 .·2 iTRAPPED 'Q PREVIOUS AODAESS 
I2IQlQJ066 ~000~0 X)( 
0QJQJQJ70 2100012 ,-2 i'tRAPP£D '0 f'REVtouS ADDRESS 
0Q1QJ"'2 ~,000210 XX 
"'00"'4 000016 ,+2 ;TRAPPED '0 PREVIOUS ADDRESS 
1210"016 ~''''J0210 XX 
000100 ~QlQJ102 ,.2 iTRAPPED to PAE:VIOUS AODRESS 
00"'102 0001210121 XX 
"'0121104 "'0121106 ,+2 ;TRAPPED '0 PREVIOUS AODRESS 
000106 121 00 121 eJ 0 XX 
000110 000112 ,+2 ;TRAPPED '0 PREViOUS ADDRESS 
000112 121001212'0 XX 
00"'114 000116 ,+2 iTRAPPED '0 PREVIOUS ADDRESS 
0"'0116 00012100 XX 
0001,2QJ 01212'122 ,+2 iTRAPPED to PREViOUS ADDRESS 
~0QJ122 000121Q10 XX 
0QJQJ12. 000126 ,.2 "TRAPPED '0 PREVIOUS ADDRESS 
000126 0210000 XX 

- --- --- - ------ - -- ----- - - - -----
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212121130 21021132 ,+2 .oTR APPEO '0 PREVIOUS ADDRESS 
000132 0021000 XX 
21001:54 000136 ,+2 iTFlAPPED 10 PREVIOUS ADDRESS 
000136 IiH"?J000 xx 
"0"140 ""0142 ,+2 ;TRAPPED '0 PREVIOUS ADDRESS 
000142 000"'-"0 XX 
00"144 klJ00146 ,+2 .-TRAPPED TO PREVIOUS AODRESS 
000146 0000'-"0 xx 
000150 0rtHH52 ,+2 iT~APPED TO PREViOUS AOORESS 
210k1J152 00"000 xx 
000154 "0"156 ,+2 iTFUPP£D '0 PREVIOUS AODRESS 
0"klJ156 "0"0210 XX 
00"l.60 01i1"162 ,+2 iTRAPPED '0 PREVIOUS ADDRESS 
"0"162 00"0"0 XX 
1Cl00l.64 "00166 ,+2 jTRAPP~D ;0 PREVIOUS ADDRESS 
000166 0000"0 XX 
000170 "001'2 ,+2 iT~APP~D TO PREVIOUS ACDRESS 
1Cl0"112 tlHHH!J00 XX 
"011'174 000116 .+2 ,TRAPPED TO PREVious ADDRESS 
IlHHH'16 "00000 xx 
"kUJ20" "002212 ,+2 iT~APPfD TO PREVIOUS ADDRESS 
""0202 00130"0 XX 
02102". 0002"6 ,.2 .-TRAPPED to PREVious AdDRESS 
001206 " iHl.I " " 0 

xx 
"Bit2!.0 "00212 ,·2 il'IitAPPf:D '0 F'RF;Vious ADDRESS 
ItH"~212 "0"0"0 XX 
2102214 "00216 ,.2 iTRAPPED ;0 PREViOUS AODRESS 
"00216 00~HUHIJ XX 
020228 ""1222 ,.2 'TRAPPED to PREVIOUS ADDRESS 
iU'''222 000000 XX 
ijo~-j.1: 2 4 -tD00226 ,.2 i'f'RAPPfD '0 PREVious AboRESS 
001226 "0"0rl10 xx 
".,"230 0""232 ,·2 iTRAPP£O '0 PREVious AODRESS 
012111232 0000210 XX 
"1212123. 001236 • ... 2 "TRAPPED TO PREVious ADDRESS 
200236 00001210 XX 
000240 '00242 ,.2 ji'~APPED '0 PREVIOUS AOOAESS 
21210242 12100000 XX 
00121244 000246 ,.2 iTRAPPED fo PREVIOUS ADDRESS 
01210246 000000 xx 
2'0~25" 01210252 ,+2 .-TRAPPED 'f0 PREVIOUS ACDRESS 
0021252 000"1210 XX 
000254 1210"'256 ,+2 iTFUPPED to PREViOUS AODRESS 
12100256 1210"000 xx 
1211210260 "00262 .*2 i'fRAPPED '0 PREVIOUS ADDRESS 
01210262 "'0"0"'0 XX 
"1210264 000266 ,+2 JTRAPPED ;0 PREVIOUS ADDRESS 
1211210266 00"000 xx 
"20270 ""0272 ,+2 J-rRAPPED TO PREVIOUS AODRESS 
121002'2 001210"0 XX 
01210274 1210121216 ,.2 ,TRAPPED fo PREVIOUS ADDRESS 
1210121216 01210000 XX 
012121300 0"0302 ,+2 "TRAPPED TO PREVIOUS ADDRESS 
030302 121"00"'" XX 
020304 000306 ,+2 iTRAPPED TO PREViOUS AODRESS 
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0212131216 0ra00~0 XX 
00121310 00121312 •• 2 jTFUPPED TO PREVIOUS AODRESS 
01210312 021001210 XX 
121121121314 12100316 ,+2 iTRAPPED TO PREVIOUS ADDRESS 
12112121316 121000121" XX 
0121213221 000322 ,·2 JTRAPPED '0 PREVIOUS AODRESS 
000322 002101210 XX 
121121121324 000326 ,+2 jTFUPPfD TO PREVIOUS ADDRESS 
1212121326 12112121121210 XX 
00"'330 0fcH'J332 .... 2 ,TRAPPED '0 PREVIOUS ADDRESS 
01210332 "012101210 XX 
021121334 "'01213:56 ,+2 )TRAPPED to PREViOUS AODRESS 
01210336 "'0"'01210 XX 
"'021340 210121342 .... 2 iTRAPPED '0 PREVious AODRESS 
0021342 0012101210 XX 
00121344 000346 ,+2 "TRAPPED '0 PREVIOUS ADDRESS 
01210346 001210021 XX 
121 ru, 3 50 00121352 ,.2 "TRAPPED '0 PREViOUS ADDRESS 
1211210352 00"'01210 XX 
0",,,,354 021121356 ,+2 jTRAPPED '0 PREViOUS ADDRESS 
o ''''J3'6 121 IU' 0 12121 XX 
0013'" 000362 ',·2 iTRAPPED '0 i'R£V i OUS AOORESS 
00121362 121""1211210 XX 
000364 0rU!366 ~e .2 iTRAPPED '0 PREVIOUS ADDRESS 
001213'6 " ~"/Jr/"'Ji' XX 
1210"310 210121312 ,+2 iTRAPP~O '0 PREVIOUS AODRESS 
00121312 211Ul0fUI XX 
121021314 0012131, ,.2 iTFUPPED '0 PREVious ADDRESS 
021121316 0210000 XX 
00G!J421" 12102141212 ,.2 "1'RAPPfD '0 PREViOUS ADDRESS 
1210041212 21"1210210 XX 
001214,,4 12101214216 ,.2 "TRAPPED '0 PREVious ADDRESS 
121021406 121001211210 XX 
0210410 00121412 ,·2 jT~APP!:D TO PREViOUS ADDRESS 
00r2J43.2 r2J0r2J0r2J0 XX 
Q10r2J414 21018416 ,.e i'tRAPPfO to PREVious AODRESS 
Q1r2J"416 01lJ"0r2Je xx 
2121142" 02121422 ,.2 jT'UPP~D to PREVious AODAESS 
001l~22 210210210 XX 
0121r2J424 210r2J426 ,.2 iTRAPpeo to PREVIOUS AOQRE:SS 
00r2J4~6 0121210210 XX 
1210"4~0 210214:52 ,.2 iTFUPPEO '0 PREVIOUS AODRESS 
001432 r2J0"'1212I121 XX 
r2J01434 2100436 ,.2 .-TRAPPED '0 PREVIOUS AODRESS 
Q10r2J436 01lJ0000 XX 
0G!J"4413 000442 ,.2 iTRAPPED to PREVIOUS AODRESS 
211210442 021001?10 XX 
012112)444 00rl1446 •• 2 JTRAPPED '0 PREVIOUS AOD~ESS 

01210446 2100000 XX 
12100450 211210452 ,+2 JTRAPPED '0 PREVIOUS ADDRESS 
21210452 ~",rarlletrll XX 
rlI~12I454 "'0"'456 .*2 jTRAPPED '0 PREVIOUS ADDRESS 
0210456 0121021210 XX 
01210461 000462 ,.2 J'TRAPPED '0 PREVIOUS ADDRESS 
01210462 0021021121 XX 
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~0"464 000466 ,*2 jTRAPPfD '0 PREVIOUS AODRESS 
000466 00~000 XX 
~'1'0470 000472 ,+2 JTRAPPED TO PREVIOUS AODRESS 
000412 "0"0210 XX 
0'1'0474 000476 .... 2 jTRAPPE:D '0 PREVIOUS ADDRESS 
0'1'0416 0000210 XX 
ijkIJ050" 000502 .... 2 JTRAPPED to PREVIOUS ADDRESS 
000502 00"'000 XX 
"210504 000506 ,.2 ;TRAPPED '0 PR£VIOUS AODRESS 
2121121506 02102100 xx 
21"051" 0'''~S12 .+2 JTRAPPfD to PREVIOUS ADDRESS 
210"'512 00"-1000 XX 
"00514 000516 .+2 ;TRAPPfD to PREVIOUS AOORESS 
0"0516 ~"r1I0"" XX 
00,,52" "'U1522 .... 2 JTRAPPEO TO PREVIOUS ACDRESS 
"HIJ"522 """'''Ill'' XX 
000524 0""526 ,+2 JTRAPPED '0 PREViOUS AODRESS 
00"526 0"0"00 XX 
00"530 "005:52 ,.2 iTRAPPED TO PREVIOUS AODR£SS 
000532 "0"""" XX 
"0Q15J4 Ql00536 ,.2 iTRAPPED '0 PREVIOUS ADDRESS 
00"536 0000"0 XX 
"0121540 0""'42 ,+2 jTFtAPPED to PR£VIOUS AODRESS 
000542 0""""" XX 
000544 0021546 •• 2 jTRAPPfD '0 PREVIOUS ADDRESS 
0r11~546 rcHcHHHH' xx 
0aQl550 "210552 ,.2 JTRAPPED TO PREViOUS AOORESS 
2210552 "'HI" "0 XX 
",,"55' 00"556 ,.2 jtFUPPfD '0 PREVIOUS ADDRESS 
20"556 000""0 XX 
21"156" 13""'562 ,+2 "'TRAPP~D to PREVIOUS AODRESS 
21""562 0"0"00 XX 
002564 "021566 1.2 itRAPPED TO PREVious ADDRESS 
000566 000f1,H'" XX 
0""57" 2100572 ,.2 i;PUPPED '0 PR£VIOLis AOO~ESS 
0011J512 """,,,a,, xx 
0210514 000516 ,"'2 .·'Fuppeo '0 PREViOUS ADOREIS 
0210'76 "~m"00 xx 

0013600 ,=.=600 

""0600 "'0"0"'5 STARTI RESET icLEAR tHE WORI.O 
"'210602 012?i?J6 "'0"'600 MOV 'START,SP iINITIiL·~E T~E STic~ ~otN'E~ 
021"606 012767 21"'0340 177162 MOV _P1 , PS JLOCKOut ~f BY RAISING CPU PRIOR!TY 
0"21614 012700 HH101 MOV #1"1111.R0 JREVERSE £ND lONE='5 
000620 012704 170000 MOV *111'096"R4 iCOUNTER POR REl 
0210624 012771 0002113 002470 MOV #13,'TCCM JGO 
2130632 004767 001~10 LPll JS~ PC,F'I..AG iwlIT ron READY OR ERROR 
0213636 01~077 002464 MOV R0"TCDT iLOAD MAHK TRACK 
000642 005204 INC R. iDONE ALL' 
000644 2101372 AN£: U)1 .LOOP fF' Nor F'INIS~ED 
000646 0127et4 177471 MOV _ .. 199"R4 iCOUNTF:R F'OR 185 
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21210652 121127el0 12112111211 MOV #112l1Q!l,R0 iINTERBLOCK SYNCa25 
000656 004767 el01364 LP21 JSR PC,F"L.AG iWAIT rOR F'LAG 
"'210662 12I1~077 002440 MOV R2I,~TCDT iLOAD MARK CODE 
000666 01215204 INC R4 .DONE ALLl 
212121670 001372 BNE LP2 iIF' NOT, KEEP LOADiNG 
0210612 0127213 116676 MOV #po51B"R3 jCOUNT(R FOR NUMBER Of BLoeKS 
02106'16 2104761 21210012 LP3z JSA rC,F"RMBLK iWRITE cooes peR ONE BLOCK 
212107212 00~203 INC R3 iDONE ALL? 
0" 0 7·214 001374 BNE I..PJ iir NOT, WRITE ANOTHER BLoeK 
210"706 0127214 171471 MOV #."199,,R4 iCOUNTER F'OR !BS 
21210712 211271210 01211211 MOV #10101,R!21 iINTERBLOCK SVNCa25 
0"0716 2104761 2101324 LP4: JSR PC,F'I,.AG JWAIT POR F'LAG 
21210722 211"017 "024"0 MOV Re,.rCOT iLOAD MARK CODE 
0210726 0"5204 INC R4 ;DONE ALL-? 
021"'30 ""13'12 BN£ LI'4 jIr NOT, KE:EP WRITING IBS 
210"732 "127~. 1'100011) MOV #!II4096"R4 iCOUN'ER POR rE:l 



PALX11 V003 7"JUN-71 15J38 PA(;E 3 

""ZHH36 ~12701Zl ~10"'11Zl MOV #1001~,R0 irORWARD END iONE=22 
121121121742 01214767 00130121 I..P5: JSR PC, n.AG iWA I T to~~ rLAG 
0121121746 ~101Zl77 002354 MOV R0, .. rCOT i LOA D ~ A :~ K COD E 
00121752 005204 INC R4 iDONE AL:_? 
000754 001372 BNE LP5 iIt NOt ~EEP WRITING rEi 
00121756 004767 12101264 JSR PC,fL.AG iwiIT to~ LAST fLAG 
1210121162 005077 002334 Cl,.R i1ITCCM j S fop f ~ ,J E • MARK. TiMiNG TRACKS ARE 
01210766 121012101210 HLT11 XX iWRITtEN3 RESET WRTM SWiTeH AND 
000770 1211210167 00121032 JMP WfHBNO iSrT wiL~ SWITCH THEN CONf!NUE~ 



2'121121774 
~l2Il"0121 
12112111211214 
1210U110 
12101014 
"0lIlJZI 
00~"22 
001024 

"01026 
210~"32 
210,,036 
"01044 
001fl150 
1210112154 
001056 
001060 
001fl164 
00U'''2 
00,,076 
"01114 
iJrU,11. 
011114 
"0~1~6 
0013.24 
001.1:51 
0013.~. 
la01142 
IUU,146 
la1a115. 

2101156 
001162 
00111" 
Q"U,1'. 
00"~:2I2 
0""2i06 
"01212 
210121. 
00:1. 2'221 
00,,224 
00,,231 
001234 
00 i 24 I 
0"",242 
001246 
001252 
001260 
001264 
001212 
1Zl01216 
001302 
IUJ1304 
001;51121 

~12704 

'H271210 
1211214167 
12111071 
06272121 
"0521214 
"1211370 
00021211 

IUI.767 
"'12700 
012171 
105277 
00.761 
0la5200 
01U.372 
0127210 
012777 
1!Q'.761 
152777 
01ee" 
fl4767 
fJI1710 
01276., 
012705 
01270~ 
012777 
IUl5367 
"22767 
110150i1 

0127". 
1211216., 
004767 
1'2771 
01QJ471 
0"'26., 
001366 
0214161 
112577 
011371 
06271213 
020527 
00101212 
01211115 
01271214 
12112167 
00.,61 
152771 
12112477 
"0'261 
001366 
021.76., 
142111 

177366 
12102212 
1211211236 
002312 
00"002 

0011''''''' 
171115 
0040212 
12102252 
12101112 

0'66" 
121001211'7 
"011521 
0021003 
12102216 
21121666 

Ql1411211 
002236 
21"~334 
0"411117 
11"'1,062 
1.,"76 

1'11777 

002256 

01212230 

"02220 

1"374 002130 
0211052 
01l"!II2I0J 12102122 
2102120 
021211216 

0"1026 
0021210 
"02016 
12100002 
21212246 

0"2236 
01212224 
177776 o 1ZI.221 40 
1Z101Z1162 
01Z1~1ZI0J 02122132 
021221321 
1Z1021Z1i6 

01Z11Z1136 
121 0 II! 021 3 002"06 

15138 PAGE 6 

FRMBLK& MOV 
MOV 

LP6: JSR 
MOV 
ADD 
INC 
BN!: 
RTS 

WRTBNOI JSR 
MOV 
MOV 

WLP1. INCB 
JSR 
INC 
BNt 
MOV 
MOV 
JSA 

WL.P2; Blsa 
MOV 
JSfIt 
9R 
MOV 
MOV 
MOV 
MOV 

WAI.UP I OEe 
eMJD 
SEQ 

W\.PJI 

WLP41 

MOV 
MOV 
JSfIt 
BISB 
MOV 
INC: 
BNt 
JSR 
MOVB 
MOV 
AOO 
CMP 
BNE 
MOV 
MOV 
MOV 
JSR 
BISB 
MOV 
INC 
BN£ 
JSR 
BleB 

1¥~266"R4 
#BLKMRK,R0 
PC,F'L.AG 
(RI2I)""COT 
#2,R0 
R4 
LP6 
PC 

PC,COBL.KG 
#!r~J. RS 
#4002,fI,.CCfto1 
aaTeCH 
PC.F'L.AG 
R0 
W\.P1 
#16617,R2! 
#l'1,aaTCCM 
PC,F"l.AG 
#3,.TC51 
RB,.TCCT 
PC, F'I..A01 
WL.I'2 
t;11fi!l1, PBL.K 
MBYST,R5 
MRflN,R3 
.411',.TCCM 
f'Sl.K 
.·2,rBl.K 
CHECK 

."i,R. 
til .2 6 0', , r 0 G! 
PC, n.AG 
.3,.TC5r 
R4,.rCOT 
TOG1 
WLlt3 
PC,F'\..AG 
(R5)+,'TCS' 
(R3)"TCOT 
*2,R3 
R5,tIIBVST"'1'" 
,+6 
#BYS'f,R5 
'WAL.Br,R4 
#.2,'fOG1 
PC,FI,.AG 
#3,.TCST 
(R4)+,'TCDi' 
TOGl 
WLP4 
PC,F'L.AG 
.3,.TCST 

iCOUNtER rOR 1 BLOCK;S WORTH at MK"RAC~ 
iPOINtER TO MARK CODE TABL~ 
,WAIl F'CR rLAG 
J. rET C H MAR K COD E 
i40VANeE POINTER 
iDONE ALL.' 
ilt NO' rETCH ANOT~ER CODE 
itr so. ExtT 

JGENERATE TABI.E OF' CMPOBV eLK NUMBERS 
iTAREE BLOCKS 
J'SfARCH REVERSE 
iGO 
iWAIT rCR B~OCK NUMBER 
irOUNO THREE? 
iIf NO' KEEP SEARCHING 
jCOMPL.EMEN'r OBVERSE OF' 111! (LAS' BLOC~') 
iWRITEALL PORW.Ro 
iwll' '0 SYNC UP F'OR WRIttNG 
iSfT XOA BJTS rOR 0 REVERSE 
iWRITE LAS' aL.OCK • fROM HERE to END !bNt 
iS~IP NEX' IN~TRuct*ON i' tNb tONE IS .ENS[O 
iKEEP WRt'IN~ i0ii . 
i'I N I ;- I A L f! f PAR AM E fER s r 0 R LAS' 81. 0 C K , 
iXOA BfT "BLE AND . 
itiaLE OF REVERSE ~LOCK NUMBERS 
iWRlrEAL.~ REVERSE 
iOfCREMEN' 8~OCK NUMBER 
iLAST BLOCK WRiTTEN? 
iv£s~ CHECK OAT A AND B~OCK NUMBERS 

j~! REVERSE -B 'WD 
"NUMBER or WOROS 
iWAlt POR SYNC 'LAG TO wRi'E 
il K8V.B fWD 
iL.OAD DATA wORO 
iWRITE iT 260 'IMES 
iKEEP WRi'ING UNTIL F'INISHED 
iWAIT POR fLAG BEPOR[ WRf'tN6 fWD BLK# 
if~TtH RELEVANT XOA BITS 
;rETCH REL.EVANT CM~~OBV:BLK# 
iADVANCE 'AB~E POINTER 
iSEE tf XOA BIT TABLE is E~HAUST£O 
iIf NO'. PROCEED 
iip SO, REINIT1ALI~E PoiNTER 
'SETUP potNTER rOR LAS' rIVE WORDS 
iCOUN'f or Two 
'wAIT tOR REQUEST FLAG 
iSET XOA 11 & 16 
irETCH DAtA WORD 
iADVANCE COUNT 
JKEEP WRI'ING UNTIL FINISHro 
"WAIT 
icLElR XOA 11 ANO i6 rOR R[VER~E aLI· 
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001316 012477 002/2104 MOV (R4)·,'TeD" JREVERSE: Bl.OCK NUMBER 
001322 012767 177776 001770 MOV *w2,TOG1 '-COUNt OF' TWO 
001330 0'114761 012121112 WLP51 JSR PC,F"L.AG iWAIT toR F'LAG 
0/211334 152777 000/2103 001762 BISB #3"TCST J'SET xn;, 17 AND16 
001342 012477 01211760 MOV (R4)+,(ATCDT irETCH ~A'A WORD 
00t346 005261 ""'1746 INC TOG1 iAnVANC[ COUNT 
00~352 001366 BNE WLP5 iKEEP W~!'!NG UNTI~ F'lNlSHED 
001354 000672 BR WALUP irfNISH[D • DO NExt BLOCt< 
001356 004767 000664 CHECKI JSA PC,f"l"AG irlpE f ~ tORMA,.TEO. CHECK DATA 
001362 112777 0~"H"!l3 001732 MOVB *3"rCCM iREWiND INTO END lONE 

0/2113721 004767 000406 CHKL11 JSR PC,FI..AGl JSKIP NEX' INSTRUCTION iF" El 
001374 0(12)7'2 BR eHECK.4 "KEEP REWiNDING 
0/21'-316 0052171 001720 CI.A .TeCM istop f~PE 
01?J1402 005061 2211'10 CL,R TOG2 is'ART ~!'H Bl.OCK*a 
001426 112771 'HUI0~3 001'706 CHKL21 MOVS #3"TCCM JSEARCH F'WO 
001414 004167 0"0626 JSA PC,F'L.AG iWAIT rCR F'LAG 
00142'11 026711 "01672 001.,00 CMP TOG2,.TCDT iIS fwb BLOCK NUMBER CORREct, 
0'U,426 "IU,413 BEQ DATCHK ,YES ~ t~EeK DATA 
0121143121 "1 '''~0 011-672 MOV .TCDT,R0 iNO .;, PLT INCORRECT BLK' iN RB rOR DISPLAY 
G!l01434 0"'''77 0"i662 CI,.~ ,TeCM is'op '~PE AND 
0t1JS,440 '!If"" 0 " 0 EHL.T21 XX j~ALT WtT~ BAD ~WD BLK iN L.iG~ts. CONT! NUE' 
01211442 "16700 0"165~ MOV TOG2,Re ito rlNC CORRECT BLOCK' 
00,..46 ""B00" EHLT3i XX 'HALT wiT~ CORREct FWD BlK' iN LIG~TS 
00~451 012771 0"412103 01lJ~644 MOV ,4103,'TCCM it"v A6~IN 
G!l01 456 012767 17'37' 001634 DATCHK, MOV • • 25 ,', , TOG i i C ~ E C K REV' • CHKSUM AND OAT. 
001464 112717 00000'7 0,"H.630 MOVB .",TceM ;R!!AO ALL 
2101.472 004761 ""055" DC~I(L1i JS" PC,F'l.AG ;wl rt rQR WORD 
01211416 00'777 0"1624 TST ,TCOT ii' SHOULD"" 
"0i502 001421 BEQ DATOI< iff SO PROCEED 
00,,5"4 005017 001612 CL.A .TCCM ilf NO' stoP TAPE, 
0015"" 016700 0"1602 MOV TOQ2,A0 iF'rTCH BLK' A~D 
""151. ""0000 EHLT41 XX iHALf WiTH SLK. IN L i G~TS'. CONTINUE 
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001516 
001522 
00l.526 
001530 
00:1,534 
raet536 
001544 
"0~546 
"015'$2 
0015C;4 
""156111 
0IU.5&6 
001511 
Ql0:t.516 
"01602 
001604 
""i6i2 
"~H.62" 
"0,,624 
""1626 
""~6$2 
0"16~6 
0"2.6'-" 
1""64' 
"""6'2 
"'''"66111 
"""662 "",.666 
""2.672 
''''"614 
0011211 
00"'02 
"'02.'118 
001714 
001716 
00172" 
rtJ011~6 

"""
7

34 "'01742 
"01'46 
121"1,,2 
~H!11754 
""1762 
rtJ0~7'6 
12101710 
12101714 
12101716 
0020212 
"0201" 
"1lJ2012 
"'02014 
12I1lJ20i6 
"02022 
12102024 

0127e0 
"667~0 
"'kH~00" 
2l1777J0 
"'0"0~0 
01.2777 
000711 
00526'1 
"'~H341 
"'''5261 
022167 
QHH,3~' 
112777 
'1H~4767 
00012100 
0:1,2761 
012177 
fU,2700 
"'''5010 
1216270" 
0<21121 
0113'2 
112777 
114'" 

026177 
""i417 
01.1701 
01517' 
1211010" 
"'161"" 
~e"10" 
112771 
""47'7 
"'''"7'2 
"'''''735 
012717 
12112717 
112777 
0"4767 
""5367 
1"0332 
112777 
""4761 
"0"0121121 
"0512177 
"""01210 
"""167 
032771 
01Zli774 
UH!401 
0"0207 
00'777 
HHI402 
00"'167 

11'1,JUN~;1 

21 flJrZ' 4 01 
001572 

01ih572 

121214003 

001546 

12101536 
0rtJ1102 

000003 
012H'!!200 

"'''1101 
"'04000 
01ll55~1ll 

"'0121002 
"'''6540 

01.",,3 
IIUJ3;. 

"11440 

00i440 
"'0~431 

",,1416 

12101ll00:.s 
00~rtJ66 

171400 
rtJ05540 
210""'15 
21 III 121 3 1210 
00{344 

"''''''003 
"'0"'014 

0121i326 

1'76516 
100200 

001302 

rtJ"0216 

001556 

~"i504 
0"~5212 

""1404 
""1314 
0rtJ136rtJ 

15138 PAGE 1 

MOV 
ADD 

EHLT51 XX 
MOV 

EHLT6$ XX 
MOV 
BR 

DA'f'OKa INC 
BNE 
INe 
Gt"P' 
ANt: 

RCIolK I MOIL.; 
,Jsn 

EHkT7. XX 
MOV 

RERCV I MOV 
MOV 

!L UP I CL.R 
ADO 
CMP 
BN! 

0111<L31 MOVB 
,JSR 

CMI' 
BEQ 
MOV 
CL,A 

EHl..T1'" XX 
MOY 

EHL.T111 XX 
Mova 
JSR 
BR 
9R 

WRTDTAI MOV 
MOV 
MOYB 
JSR 
DEC 
BPI.. 

fINIS. MOYB 
,J5R 
XX 
CL.R 
XX 
JMP 

fL.AGll BIT 
BEQ 
8M! 
RTS 
TST 
BM! 
,JMP 

#251.,R0 
TOCa,RI2I 

~TCDi,R0 

~~40"3, .TCCM 
e~KL.1 
'fOG1 
DC~~!<Ll 
i 0(;2 
#1~~et2. iOG2 
CH~L2 
#3 ~ 1~'n:CM 
PCli f;" 

# 11211 , i II:; :~ 
1$ 4 " 13 '" f 0 i'., ~ ~~ 
#DATBUF',,<~ 
nun 
#2 ,1 R0 
R" , * D A i B U P t, 5 ~ 
lL.UP 
,3,.TeCM 
PC,F'L.AG 

TOG2,.TcOT 
WRTDTA 
.TCDT,R" 
.TCCM 

TOG2,R" 

*3.,TCCM 
PC, n.AG1 
OU.111"'2 
R£RCV 
#-41210,'TCWt 
IWOAT8Uf,fltTC8A 
*1','"CCM 
I'C,F'I.AG 
TOG2 
CHI<L.,3 
*3"TeCM 
PC, n,AGl 

.TCCM 

START 
#B~5*B7.6tTeCM 
F"l .. AG1 
,.4 
f'C 
.TCST 
,+6 
F'L.AG 

iTO FINO DATA WORD postTioN~ 
iDETERMINE W~ICH WORD IS WRONG 
iHILT WIT~ *or wOR5 iN LtG~TS~ ~~REV~ fHKSUM 
iCONTINUE TO F'ETCH BAD WORD I 

iHILT WITH BAD DATA iN LiGHTS. CONTINVE 
iTO TRV AGAIN 
iRfS'fART Cj..fECK 
iC~EtK ALL DATA IN BLOCK 
iKEEP tHEtKING uNtfL DONE 
iSETUP rOR NEXT BLOCK 
iHlvE iLL BLOCKS BEEN CHECKE51 
ilt NO' KEEP CHECKiNC 
iVfS ? riND FWD Et 
iSKIP t.)j'\,ij rie 
( 1 ~ 21 i . S H 0 U I.. D 9 E LAS T _ B ~ a e K '.1 RES 1 A R l' 
arIRST REVERSE 8LKs11~! 
iSfT fA?E TO REVERSE 
iINIftiLIlE OATA BuftE~ ~OtN'EA 
ii!ERO OAT A t~ORO 
iAOVANe£ PO N'ff'R 
~. t S BUrrER f. Ll.En r 
j'If NOT K[EI r;~_EMHNG 
;SEARCH R[VE ~ ANti 
iWAIT 'OR rL 

i 1 S REVERSE BI..QC;::ifi CORRECT' 
tVfS Q WRITE OAIA 
iNO ~ PUT INCORRECT 81..1<. IN R" rOR DISPLAY 
is'oP fAP[ AND t1 
iH~Lt wtT~ BAD REV~ aLK. IN ~I~H'S~ C NTINU£ 
ito rIND CORRlC' BLK# 
iHiLt WiTH CORREct R[V~ BL~' !~ ~IGHTS, CON'lNUE 
;1'0 tRY PASS. AGAiN 
irIND PWD £! AND 
iRESTART REVERSE 
iCHECK PASS 
iwe rOR 1 BL~~K oF' OAt, 
ieA INITtALI2ATION 
iW~ITE OA'. TO MAKE PARttv o~ 
;WAIT faR COMPLETION O~ [RROR 
iDECREMENT 81.0Ct~.' 
iIr BE~OW ~ PINISH V~, O'H~RWISE KEE~ ~H[~~rNG 
,rIND AEVE~SE [i: 
.'sKIP ON [i! 

j ". S~OULO. j.iAV£ BEE N L AST B~O. CK" t N RE.V~.R~:' 
is'OP "A~E AND 
i 11 A L. 'r. PRO G RAM i S FiN t SHE 0 'f M 0 U N T N E I} 
iTAPE, SET WRT~ SwfTt~ AND CONTINUE 
,TEst ERROR AND RE1D~ BI'S 
iWAlf rOR EITHER F'LAG 
iI~ ER~OR ~ CHECK tUR~~ER 
iIr RElov • EX!T 
iIS ERROR END lONE? 
I'Ve::S .. SK i P 
iNO .. GO to REGUI .. AR STATUS ERROR I' 



PAleXll vrUJ3 7eJUN""1 15138 PAGE 7.1 

"02030 062716 0021002 ADD #2,(51') ilNCRENT EXIT POINTER '0 SKIP ON RETURN 
0r1'2034 000207 RTS PC iEXIT 
002036 01270121 001101 COBLKGI MOV #1101,··Rr2J ,COMPLEMENT OB\IERSE BLOCKS lilZlip0 
002042 012701 01213334 MOV #RBN,R1 iBUF'F"ER OOlNT(R INiriALl;!AftON 
01212046 1211"002 CBKL11 MOV RI2I,R2 jrfTCH WORD TO BE PROCESSEO 
002"'0 2105 H'J 2 COM R2 iCOMPLEM£NT IT 
002052 012767 177775 00124121 MOV #1I3,TQGl JCOUNT OF' :5 

~H~206~ "1021213 MOV R2,R3 "MO\l WORD INTO WORK ARf!A 
002062 12106002 ROR R2 iS~If' N£XT J BITS iNTO flOSITION 
2102064 210601212 ROR R2 jPOR MANIPULATION 
"02066 111060~2 ROR R2 iON NEXT PASS 

ANO 1,R3 

I~";' 2 " 7 " 21427121:5 177776 Ble #.1"1,R3 ,MASK 1 APPLiEO TO R3 
""20'4 "1"346 MOV R3,.(Sfl) is,.tK IT 
0~2""6 2112121213 CBKL21 MOV R2,R3 jMOV~ BYf[(3) INTO WORI< AR~A 

flJ021"" 00601212 ROFt R2 is~ut1' 
002:1.02 "06002 ROR R2 "NEXT :5 HTS 
"0211214 ~"0 6 121" 2 RCR R2 iiNTO poHtION 

ANO 7,R3 
!3"~1"6 12142103 17777121 BIC #!'O"·1,R3 ,MASK '1 APPLiEO to R~ 

""2112 01121346 MOV R3,.(SP) i s t A C I< 8 'f t E 
0,,211,4 BI1J'267 "il12"1iIJ INC TOG1 iOONE: lL:,,' 
0021211 luh366 aNt CBKl.2 'NO 
002122 "0512103 CL.R R3 iYfS ~ CI1EAR WORK iREA 
1211212124 0666"3 0"0",,6 ADO 6CSP),R3 iADO AND 
0121213" "".56'1 0"0"56 JSR R',RTHI. iSH I rt B'(tES IN REVERSE OROER 



PAI.X11 v012J3 1eJUN .. 71 15'38 PAGE e 

0212134 066603 "0012104 ADD 4(SP),R3 iNrXT BVTE 
002140 121214567 0210046 JSR R5,RTHL JSHIrr 
0212144 066603 02102102 ADD 2(SP),R3 JNExt BVTE: 
0021~21 12!04561 0212112136 JSR R5, RH4L isAtrt 
121I2I21,~" 216161213 ADD (SP),R3 iLAST BvTE F"ROM STACK 
0021~6 1210456'1 2121012130 JSA R5,RT~L. IS~IrT 
21212162 004567 212102124 JSR R5,RTIo4L. jS~lt' 
0212166 12!627213 02102177 ADO #71.R3 j.0121 F"WD 
2IrlI2112 12!112!311 MOV RJ,(R1) is'ORE CMP~ORV.BLK. iN TABLE 
002;1,14 062706 0002110 ADD tll21 HSP JADVANCE STACK 
2102200 2162701 0121"2102 AD~ #2.R1 jAbvlNtE 'A8LE POINTER 
0022~4 0~'~00 DEC R0 iDfCRE~EN' BLK. 
"022 6 1021317 BPI. CBK1..1 iLOOF UNTIL IT PASSES" 
rUJ22} QI 000207 RTS PC iT~EN Ext; 
0022 2 0150241 RT~LI CL"t:: JTHREE BtT LEF'T SHiF"T', CLEAR CARRV 
002214 2106103 ROL. R3 iSHlrT 1 

0i22~6 21061213 ROI. R3 j 2 
21022 0 21156103 ROI. R3 j :5 
21152222 000205 RTS R5 jT~EN Exl' 
015222. 117771 WAI.BF" I .WORD el i.I REVERSE '::0 rORWARD 
0152226 111777 .WORD -1 
012J2230 I1HU101 F'BI.KI .WORD 1111 ,aLOCK NUMBE GOES H[Re 
0022'2 171771 ,WORD -1 
012J22~' 117771 ,WORD -:1 
21022" 0213 BVSTI • BVTE: 3 !TABLE OF' XDA 17 & 16 tOR CMP'. OBV', BLK. 
002231 0m3 ,BVTE 3 
m022411J 0m0 .BYTE " 0"2241 0m0 .BVTE ~ 

0022"2 001 .BVTE 1 
m02243 0m1 .9VT£ 1 
002244 002 .9VT£ 2 
012J2245 012)2 ,eVTE: 2 

0i12246 032771 1012J200 001046 F'LAG; BIT #B15.e7,ttTeCM irES; ERROR AND READV BiTS 
0022'4 0i1l714 8EQ F"LAG JKEEP eHECK:NG IF' ~OtH OOWN 
0"22'6 100401 8MJ •• 4 JSKIP TO ERROR B' B15el 
012122611J 0002121., RT! PC ;E)(lt ON READY F'LAG 
012J2262 01'700 001036 MOV 'TCST,R0 iMOVE STA'US TO R0 rOR OiSPLAY 
002266 00121000 EHl..T11 X)( iStA'US ERROR ~ALT~ STATUS is IN REGl~TER 
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00227" 0007'6 SR EHI..Tl iLIG~TS rtx PR08LE~ AND ~ESTARf I'ROGRAM 

002272 01~101 BLKMRKI .WORD 01'H01 ilNTERBLOCK SVNC=25 
002214 010110 ,WORD 010110 ifORWARD BL.OCK MARK=26 
002276 0110121 ,WORD 01UU0 iREVERSE GUARDa32 
002300 02110021 ,WORD 0010021 ,LOCK=10 
0023212 2121121021 ,WORD 0010021 JREVERSE PARITY a 121 
2102304 2121121021 ,Io/ORD 0010021 jR£VERSE F'INAL..10 
002306 ~0UH~0 ,Io/ORD 001000 J"H~VERSE PRE·P!NALa10 

000314 ,R[PT 31' 
,~ORD 111000 ,MARK DATA·?0 
tENOR 

021231" 11i000 ,WORD 111"021 iMARK DAr'.?21 
002312 11121210 .WORD 111""" iMARK OAT •• ,0 
00231. 1110021 ,WORD 11121~21 iMARK DATA·70 
""231,6 1112100 .WORD 1110021 iMARK DArA·7QJ 
21212320 1110021 .WORD 1110011.1 iMARK OAf".,,, 
0212322 11121021 ,WORD 11121"21 JMARK [HdA·'" 
002324 1112100 ,WORD l11a2121 iMARK Old •• ,0 
2102326 1110021 ,WORD 1110210 !MARK OA~'.'" 
2121233" 111210" ,WORD l1U!HIHII ,MiRK bAr'~?0 
002332 1110210 ,WORD 111'''-''!I "MARK OA~'.'0 
",,2334 11100" .WORD l11'H'" "MARK OArA·'21 
e02336 1111U'I1J ,WORD ll1.""'.I! "MARK OA I. A-11!1 
"0234" 1110"" ,WORD l1U"~" "MARK ~A')t ,.,,, 

",,2342 111""" ,WORD 1110"0 iMARK OA",-'0 
11.102344 111""" ,WORD 111011.1" 'MARI< OA'~'", " 
2102346 111""0 ,WORD 111000 iMARK OA'r,.70 
"02350 111000 ,WORD 111000 JMARK DA"AII!10 
002352 111000 .WORO 111000 JMARK OA"'1I10 
""2354 1110"" ,WORD 111000 JMARK DA",,'0 
1!1023!56 111"00 ,WORD 111000 iMiFH< ~A'·A.'0 
"212360 1110"0 ,WORD 111000 JMARK OA ':' '!l7QJ 
"02362 111""" ,WORD 111"210 "MARK OA~A.70 

11.102364 111""0 ,WORD 111000 "MARl< DA",.10 
0212366 111000 ,WORD 111000 ;MARI< OA1".,21 
0"2310 111"1210 ,WORD 1111lUJ0 iMARR OAy,.721 
002312 111"0" ,WORD 1110QJ0 "MARK OAT,,'0 
""2374 111""21 ,WORD 11121210 iMARK OAT •• '" 
0QJ2316 l1iQJ021 .WORD 1110021 .'MARK OA"'!170 
0212421" l1i"0" ,WORD 1110"" iMARK OAT,.,,, 
11.1212402 1110"21 ,WORD 1110021 ;MARK DATA·'" 
QJ024"4 111210" ,WORD l1UU'0 JMARK OATAII1" 
",,2406 111210" ,WORD 11121QJQJ iMARK DATAc721 
"02410 11100" ,WORD 11121QJ2I iMARK DA'T"·.,,, 
2102412 111"0" ,WORD l1U!'"'' iMARK OAT,.721 
""2414 111000 .WORD 1110"" JMARI< DA"A~1QJ 
"02416 111021121 ,WORD 111000 JMARK DATA .. 70 
"02420 111210" ,WORD 1110"" iMARK DAlAII70 
0"2422 1110"''' ,WORD 11U'''QJ iMARK DATA-1" 
",,2424 1110"" ,Io/ORO 11121"21 J'MARK OATA-70 
11.102426 111""" ,WORD 111"0" iMARK OATAc721 
"02430 111210" ,WORD 1110"0 iMARK OAT,.", 
0212432 1110"''' .WORD 111"'"'' ;MARK DATAII?0 
0"2434 111"0" ,WORD 11112'''0 iMARK DATA=121 
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002436 111000 ,WORD 11100121 JOMARK DATAII10 
0~2440 111000 ,WORD 1111210121 .-MARK DA'fAIII7~ 

ft'l02442 1110"0 ,WORD 11100((1 JMARK DATA=70 
002444 111000 ,\'JORD 11100((1 iMARK DATA=70 
0024~6 11t000 ,WORD 11UH'~ iMARK DATA=7((1 
0024~0 11100~ ,WORD i11~00 .-MARK nAlA=7~ 

~~24~2 111000 t WORD 111000 iMARK OAT,,=1121 
002454 lit0"0 .WORD 111."0~ iMARK OATAa'" 
((1,,2456 111000 ,WORD 111'''''1' iMARK DA"AIII7~ 

((1((124~" 111000 ,WORD 1111210121 it-1ARK DATA lI 7" 
0"2462 l1H"!l0 .Wt'lRD 1110((10 J"MARK DATA-70 
01212464 111,12100 jitj[jRD 1110091 iMARK DAfA=721 
0024~6 11100" ,wenD 1110~f,?j iMARK DATA::;" 
rUJ24i10 111000 ,WORD 111 ~tJj;:~ JHARK OAT'=72i 
0024 112 1.1!l..0'UJ ,WORD 111"00 iMARK DATA-'0 
0((124:14 l1UlJ~" .WORD 111"~0 iMARK OA1.=70 
002416 111000 ,WORD 111000 iMARK DATA It 7" 
""25;02 111000 ,WORD 11112100 .-MARK DATA=10 
0"25,02 111'H~0 .WORD 111000 iMARK OATA;:'1~ 

m 1212 5~0 ~ 11100" ,WORD 11112l0fJ jM1RK OAT'~!0. 

0025:06 1110"0 .WORD 111000 iMARK OATA~ '~'j 

012t25 ilID 11101Z1i' .WORD 111000 iMARK OATA. 
e025:12 1110180 ,WORD 11~QJ01 ~-MIRK OAT,Ii, 
0025'14 1.l-\~0e .WORD 11100" n~iRK OAT ... 'j;' 

0m25i16 l1i;"021 ,WORD 111001 - ARK OATA·7~ 
002521 111000 .WORD 111000 d1ARK OATA.?0 
2102522 11102121 ,WORD 11101211 iMARI': OATA·,0 
022524 111000 '. WORD 11l,12t00 jMA";' DATA.'" 
0025126 111."00 .WORD 11112t"121 JMARK DATA.'''' 
12t"2531D l1i00~ ,WORD 1111"" iMARK DATA-7" 
i112t2532 1110"" ,WORD 1112"12t "MARK OATAI7" 
""25:5~ 111""0 ,WORD 1110"1 iMARK OATA .. 7fJ 
0025:56 11100" ,WORD 1110021 iMARK OAT!!!!7" 
002540 11101210 ,WORD 111000 jMARK OAT,~'0 
002542 113.000 .WORD 111000 ;MARK OA1,\1I:70 
0025,44 1i100Q1 ,WORD 111000 "MARK OAT,=' ~ 
0025.46 1112"" ,WORD 11UH~0 iMARK DAT,liS7; 
mI2t25:5R1 l1i0QJQI ,WORD 11121"" iMARK {'}ATAal70 
m02552 111000 ,WORO 1110021 iMARK OAT,-", 
21 0 2 5" 4 111"0" ,WORD 111"30 "MARK OATAII70 
2102556 11100" ,WORD 111000 iMARK OATA=10 
"0256" 111000 .WORO 111021" JMARK DATA-7" 
002562 111000 ,WORD l1U"?J" ,MARK OATA.:7" 
002564 11111100 .WORD 111'''0'' iMARK DATA·70 
002566 l1illl"0 ,WORD l11QJIlIQJ iMARK DATA-70 
0025121 1112100 ,WORD 11121021 JMARK DATAII10 
002512 111"00 ,WORD 1110021 ,MARK OATA='0 
002514 1110"" ,WORD 1110021 iMARK DATA=-'0 
002516 111""0 ,WORD 111000 JMARK DATA-70 
002600 1110"" ,WORD 1111210" iMARK DATA.70 
2122602 111""" ,WORD 1110"rll iMARK DATA-'" 
~rll2612!4 111000 ,WORD 1112100 ;MARK DATA=712! 
rll02606 111"PJ0 ,ItJORD 1110"0 'MARK DATA=70 
0r1J261Z l1i"'''0 ,WORD l11rllrllrll iMlRK DATA-'" 
21itJ261.2 1110"rll ,WORD l11rll"QJ JMARK DA1,=70 
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0~2614 

0212616 
00262~ 
002622 
01212624 
"1212626 
~02630 
0~2632 
01212634 
1111212636 
11'(32640 
~~2642 
1502644 
~(lj2646 

!I.liB265S 
!~H~2652 
~02(~54 

.1025:3f 

111121121121 
111121121121 
111121121121 
11i~12I0 
11101210 
11101210 
1110~0 
111fHlH'j 
1110k'l0 
1110210 
111i!H?J0 
111000 
11i~012! 
1'.10013 
11ikH!JO 
i:\.i~2i~ 
it 
Lt 

,~~t.:66rh J,,,l,/3If.H;; 
'~~J2662 . :;"H:;iO~; 
~H:;~66<, 

~iJ2c;Cd~ 
~~2~ d; 

8fD2f;,!~: 

Zi~:;~~/4f~ 

~j026?6 

!:11?!27::!?1 

'b~;~ 
! 2#~ 

!~02'13Pi 

1~02732 
i,~qj2l34 

2!!~2736 
0!?J274iQ 
0~2742 

0:lJ2744 
~~2146 
0m2750 
002752 
~"2754 
11502756 
121121276121 
~02762 
002764 
"0027tJ6 
0027721 

~., 11 QH~ fr:' 
:'l:i.10ftj0 
1. l1raZk'.i 
111000 
t,li(!Hl'~ 
1110"0 
tlUH!J0 
1i10rJ0 
1l.H?JQJ~ 

111(Z1l1!0 
111000 
l1irr!'H30 
11101210 
l1UHH?J 
1110~" 
11101210 
111012121 
1111210'" 
111000 

1513B PACE 9,,2 

,WORD 
,WORD 
.WORD 
.WORD 
,WORD 
,WORD 
.WORD 
,WORD 
,WORD 
,WORD 
,WORD 
i WORt} 
l' :.lORD 
= \.J5RO 
• ~H.';?O 
Wi)r,~n 

, 
., WOf/;:: 

WU:''IQ 
, Woi~1] 

i ',;;jt~n 

. ;"""RO 
W r~~:.t n 

OR ,] 

~ WU ;"1 

, WeIRD 
,WORD 
~WORD 
~WORD 
,WORD 
,WORD 
,WORD 
,WORD 
,WORD 
.WORD 

111121"'121 
111121121121 
1110021 
111121e0 
11101210 
11112100 
111000 
11'~1ZI" 
1.11,iO~0 
11jJ~e12 

111"e~ 
115"ae2 
11l.iii00 
111.e~'e 
~.1~wtliJ 
li~H~:; 
l~i~rr.:~; 

1,:U ~~j0 
~, ';_ 1" i>Oln ~ 
ti.l, !iP'~ 

-;;t1:.Il 
":r~;; 

1 ,12" .~ ',j ; 
l.~.t!·~iCj~ 
LUi::v.Ji£i 
:U .. 1!li'jlll 

t 1. '1102f 
:tl:Ufl3rr 
1.1u,raz 
1110ro~a 
tlt~0~ 
1:L12!.P.l~ 
j.l1!?1e~ 
11100~ 
1111?J0~ 
11U'J00 
111000 
l11e0QJ 
1110121" 
11U~H!10 
1111211210 
1111'''Hl1 
1110121" 
11U~H!10 
1111211210 

iMARK DATA.'''' 
,MARK DAl'''=7121 
iMARK DATA='''' 
iMARK DATA-7121 
,MARK DATAIII7121 
" MAR 1\ D A T A • 7121 
iMARI< t'hTf".70 
iMARK DA1A.i'~ 
iMARK OATAIII7121 
it-1ARi< DAr ,-7'" 
iMAF'O< OAf1\1II1121 
iMARt< DATAIII'HJ 
e'MARK DA r A-1m 

.~R~i 
;~lRf; 

~Aff~."'~ 
O,J,f lI!'1\?j 
DI\ r =,,, 

I~ f;?,!'J70 

''"'fAR'';' nA'r~"1!I 
;' ;>~ .it R ~ a A' f ~ " m 

MARK rU,"A.'C!l 
1>1ARK OA'AII"~ 

: ¥'ARr( I:H' A=10 
{MARl': DA' A-1a 
" ~ l r.! i( 0 A' A." 2! 
I~MARK ~A" .,.,m 
iMARt( r.;A'Aa7Z 
~';"lARK ~A' ,.,0 
~. MAR K D A 1 A. 71?J 
;'MARK DA' A-70 
!r4ARK 0",,=70 
;MARK DA'.-71?J 
JMARK DA'A-70 
JMARK OAT;.=70 
iMARK DATA=70 
iMARK DATAc:'0 
'MARK DA"A-7121 
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~~2"72 11H'l0~ ,WORD l1UH~a JMARK DATA-721 
~l2""4 l1UHJ~ .WORD 111000 iMARK aATA=121 
2~2"76 111000 ,WORD 113,000 iMARK DA1'A=70 
~~3il~0 111000 ,WORD l111ZJ0rl1 JMARK aATA:70 
2Zla~2 111000 .WORD 11100rl1 iMARK DATAa7rl1 
l~3~~4 111rl100 ,WORD 11112JrlI0 iMARK OATAe721 
2a3~g,6 111000 ,WORD l1tl2l"'llJ JMARK OATA-71lJ 
~~'~10 11i"l2IllJ ,WORD 1,11001lJ iMARK OATA=70 
Vl3412 1110210 ,WORD 11"~000 jMiRK DATAa'0 
~133:l.4 1112100 ,WOQD 1111211210 iMARK DATAII'0 
213a16 1112100 .WORD l1U'12I0 jMARK OATA='''' 
l!341lQJ 111"'0'" ,WORD 11l.IlII21'l. jMARK DA'A-'0 
2131122 11101210 ,WORD 11112!0~ J'MARK [}A'fAII7121 
'tl3~24 111"1lJ" ,WORD 11l.0ti;!- ,'MARK n,4TA,a7121 
,'31126 111"2121 ,WORD 11UH5;l' ;MIRK CIA T ,. '1'" 
113011 11121210 ,WORD 11112""'21 iMARK DA'T'A=1121 
r.3a32 111000 ,WORD 11:1.121210 iMARI< fJAc;A~/" 

113a34 1110121il ,WORO 111000 JMARI< DA'fA:07r/J 
IIlla36 111"21" .WORD 11101210 iMARI< DAYA=j0 
~130"QI l11il00 ,WORD 11~000 JMARK DA'fA~ 0 
!13J42 11121021 ,WORD 111"0" iMARK OAT ,;;, 
;'321 •• 111"~2I ,WORD l111UJI iMARK OAT4;;'; 
~130.6 11i'HJ0 ,WORD l1U'01 }<,~ ARI< OATA-' 
el315. 11121021 ,WORD 11~B0il ~Mi.RK OAT'-';, 
~ll*,52 11121~0 ,WORD 111000 JMARI< OATAl;7~ 

213"'. 1112100 ,WORD 111"00 iMA~H·: DATA:7" 
"'1156 1112100 ,WORD 1110"0 iMARK DA'A='0 
e2lra~1 11121021 ,WORD 111""" ;MARK DATA-'0 
113162 11121021 ,WORD 1120""" "MARt< OATA~70 
IiUI64 1112100 ,WORD 111''''0 "MARK DA'A-7QJ 
e,3166 111"021 ,WORD 111000 'MARK ~AT""IZI 
1.3111 1112100 ,WORD 111000 JMARK DATA-'0 
r,3i?2 111000 .WORD 111"00 "MARK DA1'Aa'0 
~13"'4 111000 ,WORD 111000 iMARK OA'l'Ac:'0 
883116 111000 ,WORD l1U""'J .-MARK OATA-1'~ 
11311321 111000 ,WORD 111000 iMARK OATA-'J~ 
1'13]'132 111000 ,WORD 111~"!I" "MARK OAT •• ";; 
1131./214 1110'UJ .WORD 11100O JMARI< OAT,.'0 
e131~6 111000 ,WORD 11100O "MARK OAT.,'0 
e23110 111000 ,WORD 1112100 iMiRK OATAII'1121 
22313;2 111""" ,WORD 111000 '-MARK OAT •• '0 
el3114 11113"21 ,WORD l1U'''0 JMARK OAT,.'0 
223116 111000 ,WORD 111000 JMARK DATAa'0 
~23],2" l1i01ZJ0 ,WORD 1110"" "MARK DATAa7" 
eZ31~2 111000 ,WORD 1110"0 '-MARK DATAlI70 
l!a3124 l1UHl0 ,WORD 1110"21 "MARK DATAlI'0 
223126 1110210 ,WORD llU'1ZJ1lJ iMARK DATA:'0 
223130 1112112!21 ,WORD 111210" "MARl< DATAa'0 
e23132 1111300 ,WORD llte00 ;MARK L'lATA·'" 
223134 11101210 ,WORD 1110"" '-MARK DAT,.,,, 
t23136 1110(210 ,WORD l1101ZJ0 jMARK DATA-,0 
ra3140 l1i0~" ,WORD l11(21~0 '-MARK DATAII'" 
213142 111"0" .WORD 111000 JMARK DATA-7" 
2131 .. 4 l1i01ZJ0 ,WORD 1110~0 jMARK OATA·'~ 
1131'6 1110210 ,WORD 11"12100 iMARK DAT,-'12J 
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~12J3150 11U"!J0 ,WORD 1110e1I2J 'MARK DArA·'eI 
003152 111000 ,WORD 1111210121 'MARK OAfA·712! 
1211213154 1111210121 ,WORD 1111210121 iMARK DAfA-70 
121213156 111210121 ,WORD 111121121121 iMARK OAfAa70 
1211213160 11101210 ,WORD 11101210 JMARK DAfA.70 
12103162 11lf(J00 ,WORD 11UH~0 iMAR!< OAfA-70 
003164 111011HlJ ,WORD l11lal2J0 "MARK (lA fI •• 10 
2103166 11101210 ,WORD :11 ~12J0 'MARK DATA.70 
12J12J317B 11UH"'" ,WORD 111!2H!i0 iMARK DATA-'" 
003172 1112100 ,WORD 1110~~1 'MARK 0.'A-7121 
1211213174 11101210 .wORD 11100121 iMARK ~ArA·7I2J 
i1H~3176 111'HH' ,WORD 11100~ iMARK OAF'.'I2J 
12J032~0 111000 ,WORD 113,0100 iMARK DA~,'-70 
00321212 111'IH(50 .WOR!) 111002 ,'MARK DAf"-,,, 
iii2:5204 111{IHH' ~ 

!)Rf) ll~m00 iMA~~i( DAr •• '12I 
111"3206 111001!'J I WO;W 1,lt~0" iMARK t'A ~ .10 
00:5210 l1HHHl I ~J 1.11,0021 iMAR~: DA!t1.'~ 

0002:~2 11121021 t wOrW 1 1~~,P.l 'MARK DA fit""" 
\1!032:\.,4 lUHH'J ,WO~:I 111012!~ iMARK OA ~ .'\1E1121 
00321,6 ;:.1!"00 I ,';nR 11~m0t~ iMARK 0.'A=70 
00;S22~i 1111?HHa , \"i0~:J 1:U,l:l~0 I Mi~iK DAfAai" 
0~~2~~2 11:LlH'!l0 tWOR:D t~ .. 1.t~2m iMA[~K tLA." ;,='111 
1~"322'~ 11:i..i:'HH~ .WORD l11iH::m i'MA~K O""/i=7!!! 
003226 1110100 ;WORO 11101010 jMARK OA ri~~'1!1 
003230 1112100 f WfH;:a l1j.ih;~ iMARr~ llAr n,,!!! 
0ill:~232 1:l1W.'H:lJ0 IW/JRD 1. r.~0!a iMAel<: 1)ArAlIi~ 

i?J0~i234 :'1. 11"eleJ , }JORD i11~~'~ fMARK OAr :7~ 

el323: 11. ~" i000 .WOH:O ".l;l.,Je,iZi iMARV- OAf&~1il1 

f10324,~ tl12~H:I ~WtJRJ ti:~.;'d~ JMAF:K DA U{=11lJ 
\;;~;~242 111000 i !:.i;') rt 0 11:j"f~01~ iMARK bAI =1'i?,l 

:U,1~00 ~,l:;~J li~YZ'm JHARK OAr :>'''~ 
:J",~D 11~1~~m iMA\~K OA~ =1'1 

E"!a"" 25eJ 1 It i~iO~~J lllili0ili jMA~K DA~ ::I!i2'J 

i~!~:S252 11:l.~i21W • ~HHH) :. U. fBi) iO iMARI< 6A~ .710 
0~3254 11121fll0 ~ iH'RD ,U~a~!i.\ iMAFd( 15A =H:i 
00325f, ll.~"21Qj0 ~ ~JORO :;"11e0aJ d1ARK DA ~='1!B 
1li~3260 l1i00~ 1r1URO ~.11~~1i' iI~ldH( ta ~ A~10 
0~3262 ill"''''' ,W\lRD 11111!1~1I!I H''1ARK OA U~.," 
11105264 ilHH,e triOR:) 111.~00 .MAFH( DATA.'1!.1 
01213266 111000 tWtH~O l11e0~ iMARK DAfAan, 
003270 111000 ! 11112100 ,MARK DAfAIII712l 
GI2I3272 1110kH!l ,wO 11100~ ,'MARK DATA·'0 
003214 111012!0 , ~W,:!, 111000 .MARK DAfA-10 
~03276 l11t'J0i21 , !iIJ ,(J 111000 iMARK DA TA-'" 
il!03300 11112111 ,WOKD 111011 jpREl!!riN~L·73 
003302 1112111 , ~.jORD 111011 iFINAL e7S 
0033~4 111011 ,WORD 111011 ,PARITY=13 
003306 111011 ,WORD 111011 j'RfVERSE LOCK.13 
003310 101001 ,WORD 1121101!.11 JGUARDI:51 
003312 1011!HH ,WORD UB'J 11211 ,REVERSE BLOCK MARK::45 
003314 010101 ,WORD 01"101 " I N T E R B L J C K SYNC:25 

003316 0121000121 rOG2: xx 
003320 012100021 TOG1' xx 
003322 117342 TCeMI 117342 
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lla3324 177340 TeST: 1713411' 
2!~3326 1773512l TCDT: 177350 
.21333:.30 177346 rCBA: 177346 
0a3332 177344 TCWCI 177344 

""554(21 RBN: ,:1', +220<) 

0~65412l OArBUF: , II. +1~HH' 

0(210001 ,END JTIoIAt'! ALL F'OLKSt 
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Sal 2!02HHH NOP ~~0240 

Bl 000002 P0 " 1("2.1 0 " 0 
810 Z020~" P1 "0"040 
Bl1 "0400" P2 "0"1"0 
812 ~10""0 P3 "0~140 
813 020000 P4 ""02210 
814 04t'J""" P5 "0"240 
8:1,5 100000 P6 000300 
82 "0'H5~~ P7 000340 
83 "'HH110 PC "0001l3'1R 
84 11H~ 0" 2eJ POP !Z!B5726 
85 0"k'.i040 POPPOP 022626 
136 il!9.J~:U10 PS 177776 
B1 ~0!!l2"2l Re 000!21(JJ0R 
88 ~"!1!42!rlI Rl 0~1Zi!~01R 

139 "0100!! R2 ~~~~e2R 

Bl.,KMRK 0:622'/2 t~l3 ~id~7i0JR 
8151' 0~2236 R4 000~04f~ 

.;:~;Kt" 1ii;~2046 R5 00iZJ0iZJ5~~ 
~:~ 13 f\ ~7 1}:~~0'76 Rt. !?J00r~ra6R 
,;\",l£t~H;; iD01 ~~:H;~ F~ 7 el0IZH?Jt:a1R 
~; >J !;~ ~,. ~~ 00~~3"fi1l nSN 0(63.334 
c: ,~i~~ t, .. :': e::?l,.,4PJ6 RCHK 0~!57~ 
i:; 1~~ ti. ~ 3 "~164W REr~C': 00:iY1.2 
t_; r;i 13 L.. !~ ra"'2~36 Rn~!. 0~2212 
';i~ ~!~rJm~.~~ SIl 1210 i21l2!fi ::1;; 

~055'40 SR '7'570 
01a;l.451f! s~· ;i~, f"~-r iU50,)rH~ 

rCB ~ :5,:-"1 
i'~CI.!\L, ~. "~CCf'i ~G:]~5;5~:? 

,~ ~.,q 

>"'" ' "i"'", 
i;'l .. :t ~fC~C~ 

1'1, f3 
ilI0;i.44~ 'i'KS 

::;,~t, r 4 0!1151<' 'j'KV 
! Z015::E ~. TOGl 0fiJ·)S20 
." 0!2i~.50;1, 'f tiC;.~ Z ~;\j ,.$ j, c, \ 

T"l 00U)02 lI':;66 

t~!,l': PJ0t.:23jli 'fPS 71'56t"1 
PH S 001?a.;4 ';PV !1HHH,6t~ 

LAG 00224 ~!ALBF PI(llJ2224 
Fi~AG 0l'2121302 l'IALUP 00114:'! 
F RII-18LK 000774 WL.Pi 001044 
H:".Tl 000766 \';LF2 001076 
L. i; 000012 WL,P3 01211170 
J,.Pl 000632 WLP4 01111260 
LP2 ~iaC!l656 \~L.P5 "3133e 

1'3 0fD067f;: WRTBNO 001026 
P4 ii:H"!J7 :t6 WRTDTA 12!0172" 

.il5 00r2!742 XX 000000 
P6 0010~4 lL.UP 001624 
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ERRORS DETECTED I ~ 

RUN.TIME: 7 SECONDS 

4K CORE USED 
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