
UUOuO! 
UOUUO, 
OlJ0003 
OUUlJ04 
uOUuO; 
OUU006 
0lJOlJOI 
00000b 
G00U0'1 
0000!0 
uOOull 
GOOO!" 
(;UUuI3 
UOUOl4 
GUOob 
OOOul6 
OGOUl7 
u00ulb 
Oouu19 
UUOO<:lJ 
GUOu21 
OG002" 
(;UOu23 
UUUU24 
Uuuu2~ 
UOUU2b 
UUOu<!7 
OUU026 
0()UUZ9 
uOOo30 
OUU031 
Uuuu3": 
U00U33 
0u0034 
Uuou3~ 
OUOu36 
UUuu37 
OUOU3b 
UUOu3'1 
UUOU4U 
UUOU41 
UlJ0U4i 
OU0043 
UlJtJlJ44 
(JUUU4~ 
000lJ4t
UUOu47 
UlJOU40 
lJUUU49 
lJuuU5u 
lJUUU5! 
uUUu5" 
lJOUU5j 
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TITLl 
it 

~\luS3. 'RlV G' Njf><l TRACK PE/NRll MAG TAPE T&v (SAF) 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

I.>lSlR)PJ WN; 

THIS T&v PROukAM VERIFll::.S PROPER OPtRATIuN uF A LFVfL 6 NINE TRAlK 
MAGNI::.IIL TAPt;. SUtlSYSTE~. IT PROvIDES A FIRS! LEVfL of DIAGNQ!JIS 
WHtN FAILURtS ARt DtlECTED. AND MAKlS A SlT OF FACILITIES AVAILA&LE 
TO All.> IN MOR[ EXTENSlvt PROtlLEM INVtSTIGATIONS. 

TH~ SUbSYSTtM ITEMS SUPPORTEI.> BY THIS PROGRAM ARE: 
J·lll91UI I'IAG TAPE ONTRuLLER 
l'IHW1UZ ~ TRA(K NR,I PAC (ADAPTlR) 
MTl91u" '1 TRAlK (O~TROLLL.R AND ADAPTER 
MIu91(;4 '1 TRAlK 4~ IP~ uoo bPI NNLI DRIvE 
I'lTU91lJ5 ~ TRAlK 75 IPS 800 bPI NNZI DRivE 
M1U91lJ9 '1 1 RACK 4~ !~~ ~OU bPI NRZI/16UU ~P! PE 8~!~t f'tlU9110 'i TRACK 75 600 bPI NRll6160U bP PE 
~llu'iLI4 '1 TRACt<- 45 IPS 16UO BPI Pt RIV~ 
l'ITu9115 '1 TRA(K 75 IPS 16UO BPI PE DRIV~ 

it RtviS10N HISTORy: 
it 
it 
it 
it 
it 
it 
it 
it 

* it 
it 

I\lV D/lil 
/I !JL.PT 76 
tl DL.C 76 
C FLb n 
I.> JuNl 17 
I::. JULY 77 
~ Ai-'R 7b 
IJ Juf><l 7t! 

~RIGINAL RELlASE 

;.AF NODE ADDED 
MLC~ LltlRARY ADDED 
Pl TAPt:. AUDED 

***************************~********************~*********************** 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

* it 
it 

TH 1!J l!uCU"'iEI~1 ANl! T rlt I NFORMA T! ON CO" T A I NEIJ 
THlKLlf>< I~ CuNFIDtNTIA~ AND PROPRIETARY IO AND THF 
E~(LUSlvL ~ROPtRTY OF HONEYWtLL INfOKMATION 
SYSTtMS INC. IT IS MADE AVAILABLE ONLY TO HONEy_ 
~tLL AUTHUR1,tD .. REeIPIL.NT!J FON THEIR USE !JO~ELY IN 
THt MAINIlNANlE AND OPERATION OF HO"EYWELL 
PRuDUCT~. THIS DUCUMEf><T ANl! INFORMATION "UST BF 
MAiNTAINI::.D IN STR1LTl5T CUNFIDtNCE; IT Mu~T Not 
bE ktPRUDU(~I.>. IN WHjLE OR IN PART; AND IT SHALL 
NOT bt:. l!IS(LUSlD TO ANY.OIHER PARTY WITHOuT THF 
PRluR WRITTEN CONSENT Jf HONEYWELL. 

************************************************************************ 
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TITL~ MT0Sj"~tV u' 

00005 .. 
OU005~ 
00005b 
OOOU57 
000051$ 
OOOv59 
000060 
000061 
Ov006, 
000Ub3 
000U64 
000Ub5 
OUU06b 
(;oGu67 
00U06b 
UU006'J 
00(;07U 
OOUU 71 
000072 
000013 
000074 
000u75 
00007b 
000077 
000u7b 
000U79 
000080 
0000111 
000U8, 
00U083 
OUU084 
000(j8~ 
000080 
00U087 
OOOUBIl 
0000119 
000U90 
000v91 
000U9, 
O(HJu93 
000U'I4 
OU0095 
UOuu9t> 
000097 
OU0U9b 
U0009'J 
OOUlDU 
OUOlDl 
00010" 
00(;103 
000104 
00G105 
00010b 
00ul07 
OOOlDll 
000109 
OUOllu 
00u111 
00U1U 
000113 
000114 
00011, 
000110 
000117 
00011 b 
00011 'J 
000120 
000121 
00012.: 
000123 
000124 
00012:> 
00u120 
U00127 
. 00012(1 
00012'1 
000130 
000131 
OU013" 
000133 
000134 
00013~ 
000136 
000137 
U0013ll 
000139 
000140 
000141 
00014, 
000143 
000144 
00014, 
00014.., 
000147 
00014<i 
00014'1 
000150 
000151 
00015<: 
000153 
0001!;4 
000155 
0001~0 
000157 
0001511 
0001!;9 
000160 
000101 
00016": 
0001b3 
00016 .. 
00016, 
000160 
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I**************************k******************************************** 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

PROGRAM PREPARATION: 

THE ROOl 5UURCL OF THI~ P~OuRAM, AFTtR THt ADDITION OF APPROPRIATE 
TIT~t. ANU ENv STATEMEN1S. wA5 PROCtS~E.U bY [HE HOST RESIDENT AS5EMBLER 
TO CNE.AIE tITHE.R ~HU~T UR LON~ ADDRE.~S FORM (SAF OR LAfl OBJECT TtXT 
AND LISTING. THE. Ob~EC1 TEXT wAS fURIHtR ~RvCESStD bY THE HOST RE~IutNT 
LIN~ER v~ING ThE APP~OPRIATt CONSOLt ZVSLIb LIBRARY T~ CRLATE A PUN(H 
SEGMENT CUNTAINING AN ~XECUTADLE MOOULt TH~ A~SEMBLY LISTING WAS 
AUGMENTLU WI1H CRO~5 R~FERENCE DATA ~LU~ THt LOAD MAP ~ROM THE LINKtR 
lu CR£ATL A Ll~T St.GME~T. 

ROOT 
NA~iL ~,IUX3 
DOCUMENT b0133&90-007 

PROGRAM DI~lRlduTION; 

SAF 

MfU53 
60131697-007 

i..AF 
I~TuL3 
0013 3889_007 

THE ELEMtNTARY ITEMS S~BMITTLD TO THE l&V P~ObRAM DISTRI&UTION ctNTER 
WERt THE E.XH.UTAtiLE LI'iKED IMAGE.S OF MTUS3 AND MTUL3 ON DISKETTE. 
AND MAGNLTIC TAPE IMAGtS OF THE. AUGMENTEO L!STINGS. 
REPRODUCT1UNS U~ THE L~ECUTA6LE LIN~tD IMAu~S MAy BE AS CARD DECKS 
UR AS A MEM8LR OF A MU~TIPLE MEM8ER ~ILE. Ij~ THE MOST FRlQUENT CASE 
THEY WIL~ bt FOUND A5 ~tMBER "SM" (~AF) UR "LM" ILAF) WITHIN FILE 
"PRuufI~L" OF A UISKETIE VOLUME ENTITLED "OlAGS". 
DIS1~lbvTION UF THt LISTING5. WHICH ~HOULD uE AVAILABLE IF ANY COMPLEX 
MAINTENANCE uR REPAIR IS TO 1;)[ PERFuRMED. I~ NORMALLY MADE AS A 
PRINTtD COpy. 

ROUliNE DEMON5TkATION; 

A MINIMvM SATISFACTORY TEST FOR NORMAL OPERATION MAY bE 
ObTAINEv dY ~EL~CTING "0" MODE OPERATIUN FO~ EACH D~VICE PRESENT 
ANU PtRMITIN~ THE PROG~AM TO RUN AS MANY PA~S~SAALLS TH~~E ARE 
DEVIC£~ (UNE PAS5 P~R DEVICE). T~IS WILL LH~CK aUT THE 
E-0-1 Lli<;,IC. 

* MAIN MLMORY Rt.QvIREMENT; 
* * * * 

THIS PRvuRAM Rl~UIR~S IbK wORDS OF MAIN MEMuRY AND wILL vSE 
ALL uF AVAILRbLE MEMORY THROUGH b4K WORDS I .. ~AF MODE OR 
ON~ MILL10h wORDS IN L~F MOD~. 

* ***************************-******************************************** * NOTt:.; * ALL REFlRENCLS Tu MEMORy LOCA1IONS~ RANGES. FILE AND Rt.CORD COUNTS * ARE IN hEXADLCIMAL NOT~TION. REFERtNCES wITnAN THE LtSTING TO 
: INTERRU~r LEVELS AND E~RON ANU PASS LOUNTS REIN DE 1MAL NOTATION. 

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

OPERAT!ON; 
LUAU THt PRO<;,RAM AND START (OR RE~TA~T) AT LOCATION 
0100 Ht.X. If A CONSOL~ IS PRESENT. VERIFY ~ORRECT 
PROGRAM IvENlifiCATION FROM THE LISTING OF lH~ liD 
E~UI~M~NT I;)Y CHANNEL N~MbtR AND ID-CUDE. Th~S LISTING wILL 
bE OMITTt.D O~ RE~TARTS. THE LISTING WILL BE FOLLOWED bY A 
SUMMARY OF TH~ ~RROR RtPORT DATA FORMAT. 
THE CONSULE ~E.ARCH RULES AREl FIND THt CON~OLE WITH IHE LOWEST CHANNEL 

,NUMbER LuNNELTED THRU AN MO~ CONTROLLER. IF THERE 15 NO CONSOLE uN AN 
MOC. ThtN StARLH FOR A TERrlNAL WITH THE HI~HEST CHANNtL NUMBER A~SlbNED 
TU AN ALLA AuAPllR ON AN MLC CONTROLLER. Ir NO ASYNC ADAPTER IS FuUND, 
THEN GU TO TrlE FULL CO~TROL P~NEL. 
THERE ARt TH~E.E CONSOLE CHANNEL OPT10N~ DET~RMINED bY THE VALUE OF LO
CATION "£vsTry". 
IF ZV$TTY EOuALS (0000), ~EARcH FOR A CONSO~E • 
IF ,V$TIY EQuALS (FFFF), AS~UME THEAt IS NO CONSOLE 
If £V$T1Y EOvALS NEITHtR (0000). NO~ (fFFF), THEN l' IS THE CONSOLE CHAN
NtL NUMb~R. NOTE: DEFAULT IS TO ~tARCh FuR A CONSOLE. 

ALL CON~OLE 1/0 IS EVt~ PARITY. IF CONSOLE IS ON MLC. IT MUST BE ASYNC 
AND THE pAUD RATE SET AT 1200 TO MATLH THt PROGRAM sUPPLltD RATE, IF IT 
15 NtCE~SARY TO CHANGE THt PROGRAM bAUD RAT~. THEN THE NEW BAUD RATt 
CoDE SHvULD bE PUT INTJ LOCATION "ZV$bUD"1 .. HEX. THE TEkMINAL BAUD RATE 
MU5T I;)E 5~T TO MATCH THIS NtW BAUD RATt. THE CORRtCT HEX VALUE MAY Bt 
OI;)IAINEU FROM THE FOLL~wING TA8LE. 11--______________________________________ - ________ * 

* * II I;)AuD NATE TABLE * 
II * *------------------------------------.----.-------* 
II ACLA I.D. (HIS. d18. 21101 (2106) * BAUv-RATL * :>0 0 I 
.. -/5 1 2 
* !LO 2 ~ .. 134 3 4 
II 1~0 4 , 
* 200 5 * 300 6 .. 600 7 
II 90U 
II 10,0 * 1200 * 18UO * 2000 *" 2400 * 360u 
II 4SUU 
.. UOO 
II 96UO * 19200 .. 

6 
9 

10 (A) 
11 (b) 
12 (CI 
13 (DI 
14 (E) 
15 (FI 

6 
7 
8 

9 
10 (A) 
11 (B) 
12 «.J 
13 WI 
14 (E) 
I!; (F) 

------._._-----_._-----_._----- ----------- -.--~ 

o 
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00010' 
OOOlbc 
000L09 
00017u 
000171 
vQ017i. 
000173 
000174 
000!7!:> 
Q0017b 
(JOOl77 
000I1t> 
(J0017'1 
OOOldO 
OOOllll 
OOOHI~ 
00018.:l 
OUOIS" 
OiJiJHj~ 
OO(Jlbb 
00UI87 
OOOl!!b 
uUule.,. 
00U19U 
U001'll 
OUOI9, 
UUU193 
U0019" 
00019, 
UU019b 
000197 
uu019b 
0001'1':1 
OUU",OU 
(J(JU~Ol 
UOO,;u~ 
00n03 
OUU,,04 
OUO"O, 
000.:06 
OOU<:l)"f 
OOO~Ob 
UUO",O':l 
OUOdU 
OUO"ll 
UU(Jdi. 
UUUlLj 
UUOd4 
OOGd!:> 
OUUdb 
uuOd 7 
UOUdb 
uuOd\! 
uooalJ 
(JUO,21 
OUU,2i. 
UOUa.;l 
000 .. 2" 
oooa!:> 
UOO.:2o 
000 .. ,,7 
UUUi£b 
OUon\! 
OOU,,3u 
00u,31 
000,3.:: 
000<:33 
OU(Jd4 
OOUd, 
000d6 
OOUdr 
OO(Jdll 
000~3':1 
01.10':40 
OO(J,41 
001.1.:4.: 
UOU'4'; 
000<:4" 
UOU,4:> 
000""0 
UOO£47 
UUO':"tJ 
OUO':4'1 
UOU,,!)O 
OOU",l 
UUUi:!5i 
UOUi53 
00Ui:!5" 
000,5, 
000,50 
000,,51 
OuO,,51l 
000,,!:>9 
OUO,oO 
UOO,bl 
UOU"bi 
OuO,03 
UUU.::b4 
UOOio, 
OUU"ob 
00U<;07 
UUU,OIl 
00020'1 
uOU{.7U 
00U,,71 
UOO.::7" 
uou,n 
UOO<:74 
UUO<:75 
OUO,,70 
UOO", 77 
UOU.c7b 
OUUt79 
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* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * 

TO MA~l ANY uF THE ASOVE CHAN~Esl LUAU AND HALT THE PROGRAM bEfORE EX
ELUTION. lN~EkT lHANG~ THEN EXELUTt. MEMOKY LOCATIONS OF "ZV5TTY" AND 
"LV$bUU" MAY bE ~OUND IN MAP AT END Of LISTiNG. 
lONSULT LEVEL-b T&V MANUAL "A~94" fOR DETAILS ON HOW TO LOAD THE TESTS. 
THL FULLUwIN~ 15 A TYPIlAL RESULT Of LUADIN~ THE PROGRAM 
ANU sTAk11N~ TO RUN. 

MTUA3 N~Y X, Y-TK 
LV$~lb REV. ~.X 
4V$AF= X 

P~/NRZI MAG TAP~ TEST, DO MMM YY 

wDT 
C.HAi~ DEVC 
0401.1 Ll5KT 
048u D5KT 
U50u CUN!> 
140U Mr-Cf 
!4S(' MI-9 
4!>8U CDk 
MEMukY LO~ 
MEMuRY HIGH 

ID 
lIJ10 
2010 
2019 
2040 
2040 
;:!()US 
OOOOIiXXI\ 
OOu07~H 3ZK 

THt Flk~r EXtcuTION OF THE PRUGRAM ~ILL ASK THE QUESTION: 
PU~~k FREW, H4 ?: bU CIN (ON A 0/30 SYSTEM UNLY) 

kt5POND wITH THE PUWER LINE fkEWUtNCY IN HEKTZ. 
U~UALLY bU IN THE UNIT~D sTATE5 AND '0 EL!>EwHERE THE 
PRO~RAM wiLL THEN CALIbRATE TNE CPU lLOCK A~AINS' THE 
REA~-TIMt-lLUCKi DEFAU~T VALUE IS 00 HL. ~IIH A 6/40, 
THIS ~U~!)TION w LL NUT BE A5K~D. 
THE PRU~kAM wiLL THEN A5K: 

CHANNEL ?: 14\)0 C/R 
DRIvE "0" 15 NRZI 
uRIvE "1" 15 PI:. 
URI~E "3" IS UFF LINE 
~UCA fIRMWARE KE~ XX 

A ULVIlE wHI~H UUE~ NUT kE5PUNU wILL B~ UMIITtD fROM THE ABOVE 
REPURT (IE. vRIVE "2"). 
TH~ Rt5PuN5E ~HOuLD bE THE fOUR DIGIT HEX lNANNEL NUM~ER AS51GNED 
1U ANY lJtVICL IN THE 5~B5Y5TEM. THE PMObRAM wILL USE 
THE lUNlkULLtR PURTION OF THE CHANNEL NUMbEK TO ADDRE55 
ALL U~VllE5. U~FAULT VALUE IS HEX 14UO. "NMLI". OPE" OM "UfF LINE" 
IN~llAT,uNS ~HOULLl bE ~ERIFIEU bY THE UPERAIUN. 
WHEN CHANGIN~ UN~ Ok MOkE DRlvE5 FROM NRLI 10 P.E. OR VICE
VERSA. MuDE "I" (5EE bELOW) Mus1 bE ME-RUN. THE RESPONSE 
TO "lHANNLL ?;" MAY THEN bE A "elk". 
1rlE AbOvt SE~UENlE wIL~ ONLY OCCUR uN THE F~R!)T START AFT~R 
A FMt5H LOAD OF THE PRO~RAM. 5UB5EwUENT R~~TARTs WILL PllK UP 
AT TH~ w~~5TjON "NEXT ?" ~HllH 15 EXPLAINE~ BELOw. 
THt PRObkAM wILL THEN ~~5PUNU wITH THE FULL~wIN~: 

WHlK~: 

MU Ml M2 Mi NEXT?; MX.MY,ML ••• C/R 
MO ~l Mi N3 Ak~ THt MODES CUMRE~TLV SELECTED 
T~sll~G uN U~ITs O. 1, 2 AND 3 RE5~~CTIVELY. 
(SEL "MUUE5" bELOw.) 
MX. MY, M~ ••• ETC. ANE THE MUDES ~H~CH THE OP~RATON wiSHES 
TO KU~ UN UNITS x. y, z ••• Erc. 

* ************************************************************************ * ~iUlJE5: * THt PkO~kAM MAY UPEkATl IN M~Y ONE O~ THE ~uLLO~ING MOU~S; 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * It 
It 

t - kEPORT EkkOR!) A5 lHeY OCCUR 
F - E~Tlk N~W ~ILE LIMIT 
I - ID 1E5T. REl~NFlbUN~ CHANNEL ADDRe5SES 
P - PRINI !)UMMARY u~ FIRST lE~ EMRORS 
5 - lA~CEL ALL E~TkIES. RESTARI AT 'luO'. ENABLE 
X - 5U~PRESS ERROR REPORTS 
Z - wLI TEST MODE 

ERRORS. 

THl AoOvt ARt NOT 5PEllfil 10 ANY UNIT ANU AS SUCH THEY DU 
NUT APPlAk In TH~ "MU _1 M2 1'1';" MESSAGE PRE~EUJNG "N~XT ?:". 

AN - AUIOMATlC TE~l MOllE. UNIT "N" 
UN - UEoU~ MUDE, ~NIT "N" 
UN - WUllK VERSIO~ OF "AN" 
kN - REAV AND CHECK PRE-HElORDEU TAPE, UNIT "N" 
wN - wRITE-ONLY F~LL 1APE, UNIT "N" 
-N - DELETE UNIT "N" FkUM Tt5T PMOCLDUKE LIST 

THESE MuvLS KEFER TO A PARTICULAR UNIT, 0-3, AS DESCRIbED 
UNlJEk "uPtRATION" AbOVE. FOLLuWIN~ "NEXT ?;". MODE "0" 15 
EXCLUSIvE TO UNIT "N" AND NO uTHER UNITS CAN bE 
5ELllTE~ SIMuLTANEOUSLY. wHtN kETURNINb TO."NEXT ?:" ~HOM 
M~Dt "D", "UN" WILL NOI APPEAR IN THE REPURI OF THE SELECTED 
MUveS. 

MOOtS "A" "Q" ~H" ANU OW" ARE COMpATIULE wITH EACH OTHER 
ANU MAY OE RvN CUNCURR~NT~Y. IN THIS EVENT. A SUb_TEST WILL 
HUN UN ~N~ Unlr. whEN ~OMPLLTED, THE PRObRAM ~ILL DETERMINE 
IF 1hE NEAT u~IT HAS b~EN !)ELtCTEU FUk TEST1Nb. If IT HA5. 
THE NEXT 5UB-IEST slhUULU) FOR THAT UNIT ~lLL bE RUt •• 
(sLE ~Uo-TLSIS LISTED ~NDLR "MODE A. USE", oELOW I 
AUDl1IONAL UNITS MAY b~ sELECTEU, CHANbED OK DE-;ELECTED 
AT ANY TIME ~ITHUUT AfF~CT1N~ THE OVERALL SlHEDULING O~ 
THE Ukl~INAL TE5T. (SE~ EXCEPTION IN fOLLOw'NG PARAGRAPH.l 

A TE!)T !)EUUENCL MAY bE INTERRuPTED TU ALTER OR DELETE ONE 
UF 1Ht SLLECIElJ MODES ~M ADU A NEw MUDt bY ~TRIKING THE CON-
50Lc bKtAK KEY. INTER~UPT1Nb AN "Ai" FOR EXAMPLE. AND HE-



OUU;::&U 
OO(;"SI 
UOO;::8~ 
000dl3 
UOO~S4 
000285 
OOUdib 
000<:87 
OUO~8b 
UOO,8~ 
000.:90 
000,91 
OOO':9i 
00Ui9j 
000~94 
00(J,95 
(;OO;::9b 
000,97 
O(Ju.:9tl 
000i::9<; 
(JuU30u 
000301 
00\);;0" 
000303 
OOUj04 
00lJ30!:> 
uOOjOb 
OUlJ.;I07 
OOO:;Ou 
000309 
00031u 
000.:>1 1 
OOO.;!" 
OOU.'!I:; 
OOO.H4 
OUUjl!:> 
uOOj16 
00031' 
U0031b 
00u31<; 
(;UU32u 
U(;u32.l 
UOu32i:: 
UOU32.;1 
U00324 
000.'!2!:> 
(;(;0326 
OUu;l21 
UUU:;2b 
00u32't 
000330 
000j31 
UUu33~ 
OUU333 
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* 
* * * * * * * * * 

E~lERINb AN "Al" wlL~ CAUSE THE PRUGRAM T~ START THE "AZ" 
SE~\JENCt ~ROM THE bEGI~NING. OTHERwiSE, AN INTERRUPTEU TEST 
~ILL RE~UME AFlER (/k 15 GtVEN. ul~ING A (/k ALONE ~lLL RESUME 
THE ~RObRAM FRUM WHERE IT WAS INTERRUPlED. MOuE "0". 
If INTERkUPTtU, CANNUT bE NE-ENTERED bY MEA .. S OF A C/R. SHOULU 
A bREAK OCCUR DURING DEbUG MODE, THE PROGRAM ~ILL RETURN TO 
"NEXT 7:", buT WITH AL~ DRIVES UE~SELECTED. 
IF A DRIVE GUES OFF Ll~E DURING TESTINGt rh~T DRIVE WILL 
ALSU bE ~E-StLECrEO FRUM FURTHER TEstiNG AflER REPORTING THE 
tkRUI<. 

* ***************************k********************ft*********************** * ERROR REPUkljNG; * DETLCTE~ EHRuRS ARE kEPORT~U AS fOLLOw~: 

* * ~RR LAti~L LJC 
L .. LL 

UNIT fILe t:lUF STAll ~TAT2 
* * * * * * * * * * * * * * * * * II 

* * * * * * * * * * * * * * * * * * * * 

tRR AbCU @ uU RkRk 0601:\ XXXX YYYY 

wHEK~: 
THE FIRST ~INE (EkR~N H~AUIN~) I~ pl<INTEv PRIOR TO THE FIRST 
k~PORTtU tkRUk UNLY. 

Ab : MA~OR LAbEL, NE~~kS TO SUb-TEST b~INu 
PEK~ORMED (5~t "MODE A. USe") 

LD = MINOR LAbEL, INUlLATES SP~Ll~ICAL~Y WHERE 
LLLL 

UU 
FFrI' 
RKkR 
bbbb 
XXXI. 
YYYY 

~RKOk WAS U~IECTEU 
; HEA LOCATION WH~RE THE tRkUR WAS ~ETECTED. = i'<U~lbER Of' THE ui'<I I uND~k TtSt (O-j) 

~ ~~~ kltBR~U~~~~Ek 
= REA AUUktSS ~F THt UATA bu~~tR li'<vULVED = HEx STATUS W~RU gl = HEA STATUS WJkD ~2 

N01~: THIS PRO~kAM CAN bE OPERATtD WITHUuT A LuNSOLE. ERkUR-OATA IS 
LIMITED TO "AbCD" IN ktGISTEI<5 "RI" A(ljU "k2", AND "LLLL" IN R~GISTEN 
"b2". ALL ENTRIES MUST bE MAU~ VIA REGISTER "kl". THE PROCESS IS FURTHER 
lX~LAINtv IN MANUAL "AN94" ENrITL[O "LEV~L-o SYSTEM CHtCKOUT AND Tbv 
i',ANUAL" • 
IF THt LkkOk IIWULVES t:.k~ONEUuS DATA THE REt'URT WILL 
bl FULLUwtD t:lY FROM UNt TO EIGHT LINES OF THE FULLowING: 

bYTE XXXX Sb yy, IS it RETRy AbOkT 
wHEkt; 

XXXX = 
YY = 
i..Z ; 

R~TRY ; 

AbOkl 

RELATivE bYTE LUCATION IN UATA b~rF~R (O-07f~) 
PAIA IN WKIT~ bUfFEk (5HOULU-B[1 
ACluAL UAlA IN REAl) bUFFER Al ThAI LOCATiON (IS) 
TYt'ED UNLY AFTEk lHE LAST UATA EkkOR DETEeTtU 
(Nul ru lXCEEU EI~HT ~RROR~1 
TYt'LU UNLY AFTER THI<EE k[AU ATTEMt'T5 

o 

() 



c 

( 

liTLE MTU~3.'R~V G' 

Ou033" 
Ooo.;3~ 
UOU33b 
000.;37 
OUO';3b 
000,,39 
000';4U 
OUO';41 
00034;( 
000';43 
000344 
U0034~ 
OOOj4b 
000347 
00034b 
UOO;'49 
000350 
UU03!>1 
OUO"5, 
000353 
00035" 
000';55 
OUU.;5b 
OU0357 

S~g1§e 
uU036u 
OOU.:lbl 
OUUjb<: 
U00303 
OUUj04 
(JuO';o~ 
Ouuj6b 
00(;30( 
00030tl 
00(;"09 
00037u 
OOO.H 1 
0(;0" 7<: 
OOu37.;j 
0(;U37" 
(;u0375 
00037b 
0(;0:J77 
(;UU37b 
ooon') 
(;OU38U 
000.3<11 
OU03b" 
(;()O';S::i 
OUUjil4 
,OiJUJS, 
OO()jbt> 
000.:i8r 
OuU38b 
OU038'1 
UUU39U 
UUU;91 
OUU39.: 
OUU393 
UUU.;j\l4 
Ouu::i9~ 
UUU39b 
000;',)1 
UUO,,9b 
(Ju(;,,'!9 
UUU40U 
OUU"OI 
UuO"O, 
(;OU"Oj 
OUU,,04 
U0U40:;, 
OOO"Ob 
UUU407 
UUU"Ob 
UUU40\1 
OU04lU 
I,n)u411 
OUO"U 
OUU413 
UOO,,14 
(;(;U"I, 
OUO .. 10 
0(;U"lf 
00(;41b 
UUv"l\l 
OVO,,20 
00(;,,21 
Ou(;""" 
00(; .. 23 
U0042" 
00042, 
OuO,,20 
0(;0427 
0\;U .. 2b 
000,,29 
(;(;043u 
000431 
OvO .. :;" 
Ouu,,3:; 
000 .. 3 .. 
u0043, 
OOU .. 3b 
000437 
00u .. 3" 
OU043\1 
(JUO,,40 
OOU441 
00U44': 
(;()U443 
OUu,,44 
UO(;44, 
UOU,,4b 

hlhE TRAl~ PE/hRZl MA~ TAP~ T&v (SAF) PAG~ 5 , 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
'It 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
'It 
II 
II 
II 
II 
II 
II 
'It 
II 
II 
'It 
II 
II 
II 
II 
II 
II 
'It 
II 
II 
'It 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

TH~ FULLUwl~~ l~ A SUM~ARY UF ALL MAJO~ AND MINOR LAb~LS ANO 
THtik lkkuk ihUllATION; 

LAtH.L 
uLTO 
"'LT2 
uL!'-O 
\oIL.!'-1 
ULP2 
(.ILP3 

1011.71' 
\oIL9F 
UL.8F 
uLuF 
ioILt.F 
IoILF7 
IoILF9 
IoILfb 
IoiLFU 
lJLft 

IhUllATION 
(.ILl NtVtk RA~ 
QL r fAILURE 

I..lLT FAILUkE 
GiL I FAILURIO 
QLI FAILukE 
QL 1 FAILUkt 

MDI,., INT~RNA .. 
lAl. NDtTERMINATE 
CAl. M()l IMP~llATtD 
CAL. AUAPT~k IMPLl<"ATED 
ADAPTlk, INT~kNAL 

AUAI"TEk. Pe FUNLTluh 
UAI. INV~TEk~INA1~ 
DAI. AUAPTtR IMPLIlAT~D 

8~6'u~k~El~Ptt&~~tO 

PHObABLE OkU 
CHECk-H~X-~OTAHY ~WITCH 
6US OR MOL 
ADAPTER PUHT 0 
A()APTER PuHT 1 
A()APTER PUkT 2 
AOAPTER PUkT 3 

MIIC 
MOC OR ADAI"Tc.k 
MOC 
ADAPTER 
ADAPTER 
ADAPTER 
AvAPTER OK ORU 
AUAPTER 
OHU 
URU OR CLOlK 

~AJUH LAtiEL (LAtitLI) 

AA-
Ab-
Al-
AD-
A~-
AF-
A(;,-
AH-
AI-
AJ-
AK-
AL-
AN-
AI~-
AO-
AP--
AIoI--
AR-
A!:)-
AT-
AU-
uF-
dR-
Ul-
I)U-
UE-
UM-
vu-
UR-
vl-
UU-
UV-
u~-
UY-
t;.f-
tl"-
Lk-
Fr-
H-
rM-
h<_
MI-
l;L-
kP-
kW-
:;A-
:;b-
:;l-
::>u-
~t::-
::>F-
St..-
~H-
::>1-
fl-T" 
Tl-
XO-X::' 

wkllE fILE A~U RtlOkD ADDktSS IN ~IkST RECORU 
wktlt. HEAU AND CHElK R~CURD OF Lt;.RUS 
wH T~. ktAD ANU ~HH~CCKK I'S IN BIT u OF EACH bYTE (L!:)ti) 
wRITl. R~AD ANU ~ ~ l'S IN tilT 7 OF EACH bYTt 
wHiTl, R~AU AND <"HECK l'S iN BIT 0 OF EACH bYTt 
WRITe. R~AD AND CH~lK l'S IN B T 3 UF EACH bYTE 
WRITE. READ AND lHECK 'S IN B T • OF EACH bYTE 
wRITl. READ AND <"HElK 1'5 IN BIT 3 UF EACH bYTt 
WRifE. R~AU AND CHECK 1'5 IN 6 T ~ OF EACH bYTE 
WRITt. MtAD ANU lHElK I'!:> iN BIT j uF EACH bYTE (MSti) 
~klT~. kEAD AND CHECK LL 1'::> 
wkll~, k~AD AND <"HE(.K CHECKEk-bOAkD PATTERN 
WRITE, RtAU AND CHECK CHE<"KE~-bOAkD PATTERN, OPPUSITe PHA~E 
Wktlt. k~AO AND <"HllK RANVUM LENGIH RECORD. RANUOM UATA 
wR l~. RlAD AND CHECK RANuUM LENGIH RECORD. kANOOM DATA 
WHllt RANDUM uATA FkOM STANDARD wkITE BUFFEk 
REAU PHEVIOU~ RElOkU INTO ~ANDUMLY LO<"ATED bUFr~R 
WRITE RAhDOM DA1A FRON kANUOMLy LvCATED BUFF~R 
REAO PRLVIOU~ RElURU INTO :;TANDAku HEAD BUFFeR 
WRITE (SPALt OVEk) FILE MA~K AT END OF DATA FILe 
AkulTkAHILY ~KIP A~OUND WIIHIN PReCEDING FIL.~. lHECK DATA. 
bALK-SPACe FILE Tl~T 
bALK-SPAlt kECOkD T~ST 
U~buu MODE. INITIAL !:>IT-Up 
UEuu(;, MUDE. )ATA COMPARISON kOUTl~E 
O~~U(;, MODE. tkA5t 
DEcOu MOUL .... RITE A FILt MARK 
DtuUG MODE. oACKSPACE A FiLE 
DtuUu MUDl, ~EAD A HElOkD 
UEuU(;, MUD~, pACKS~AC~ A kELORD 
D~bUu MODE. ~Ewl~O TU 8-0-1 
utuUu MODE. FORwAkO SPACE A RElORv 
utuU(;, MODE. NkITE A RtCOHO 
D~bUu MODl. FOHwA~D SPAlt A ~ILE 
~H'Tt flLt OvER PKeVIOU!:> ~IL~ 
WRiTE AND lHtlK ENU-OF-PA~:; ~ElOk~. 
EHf\Sl T~ST 
fUKwARD-SPAl~ riLl: TEST 
~RITt ~lL~ MARK D~LIMIT[R (MUDE 'f\') 
fiL.l: MAkK T~~T 
FOk~ARO-SPAC~ RlCORu TeST 
CHAhNEL CUNFIGURATION ROUTIhE 
QL I T~Sl 
INTEkkUPT LO~IC ANU POLLlhG ItST 
RE ... lhD T~ST 
SLI AND Rt!:>ET ALL !:>TATUS biTS 
OPt;.kATION CH~CK A~O FUNCTIUNALITY N/AVAILABLE (ktAU REVER:;tl 
NEAU RlluHD NITH RANGE =0 
UNt.(.IUAL LENOTH CHtlK 
OP~kATIU~ lH~lK WITH DlfF~kENT DikECTION FOk IDLD ANU TASK 
CHLlK A~SI I~HlbiT MODE 
LRI,..'CRL. VRC CHlCK 
DA1A ~tkVllE RATE ~RRUR CH~CK (ONL.Y WITH -BUl2" FlkMWAH~) 
hONEXISTANT ~ESOURCE ERROR 
DATA TUNN-Ak~UND I~ST (DO UNLY wlrH,"BDC2" fiRMwARE) 
CAL.lb~ATE CPu AGAlh::>T RTC ~Ok TIMINu TESTS 
S~wUlNlEk 10 HANUL.t THt Tt.STING O~ UP TO FOUR UNITS. 

MINUR LAoEL (LAtiEL2) 

--01 ~YSTEM ::>HUULDh'T b~ BUSy 
--02 SHUULD hAVE o~~N kEADY 
--0:; SHuULD HAV~ ~~EN KEADY FOk k~WINU 
--04 UNIT N/kDY WITH ATTN SET 
--o~ STATUS INDICATES P.~. DkIVl. 10 UuE!:)N'T 
--Ub STATuS INUIlAT~S ~kLI DRIVE. Iu DvESN'T 
--07 STATUS wORD lAND/OR 2 NG 
--Ob Slf\TUS WORD I ht.. AFltR REwiND 
--09 TUKN-AROUNU T~ST. RANGE ERkOK 
--10 ~HuULD HAVl pElN HEAUY fOR CUMMAhv 
--11 STATUS Nt.. DU~ING K~wIND 
--l~ STATUS NG AFTER REwIND 
--13 (.A~'T (;'~l ST_TUS, uR STATUS NG AFIER kEWIND ~ROM BOT 
--14 STATUS ~(;, AFIER kEwlND 
--l5 STATUS NG AFTER A WRITE OPtRATION 
--Ib SHvULD HAV~ btEN k~ADY PRjUR TO A kEAD OPERATION 
--11 ShuULD hAVt oeEN kEADY FOR RtWIND 
--18 ~Y::>TtM SHOUL) HAV£ ~~EN RlADY WhEN A~OOT TO wRITt 
--19 STA1U~ NG AF1~R lRASE 
--20 TIMING EkHOR Oh A 4!> IPS u~IVE --,1 ~TA1US hG AFI~R ~kITING A ~ LE MAKK 



OVU .. 41 
00U440 
(J0044't 
Ouu"5v 
UUu .. 5J. 
OU045;:: 
00U .. 53 
U0U .. !:>4 
UUO .. 55 
UU0 .. 50 
UUO .. S7 
(JUU"'b 
0U045'7 
OUO .. 6U 
000461 
OUO .. 6l 
UOO .. 63 
OUO .. 64 
Ou1l46:> 
OJV .. 60 
00U46., 
OU046b 
OUU46'7 
UUO .. 70 
00047J. 
OU047.:. 
U00473 
000474 
UUU475 
OOU .. 7b 
uuu .. n 
OUU47" 
UU04 -('1 
()0048U 
000 .. 8J. 
00U48, 
OU041ji) 
0()048 .. 
OUU485 
v00480 
000467 
()0046b 
000'+89 
vO\)490 
0U()49J. 
000 .. 9 .. 
U00493 
00U"94 
00049!> 
000490 
UU0491 
00049li 
00\)49'7 
00U500 
UU050J. 
O(JO!>O" 
OUU:.03 
000504 
OOU!:>O~ 
000506 
000!>U7 
OUO,Oi; 
UUO!>O't 
OUO!:>10 
uuO~ II 
000!;;1" 
000!>13 
00U5J.4 
OOO:>l!> 
O\)U!:>lb 
000511 
OUO!>l" 
OO(J!>19 
000,2u 
OUU!:>2J. 
OUO!>2<; 
OUU,23 
000:'" .. 
000!>2:' 
OOU!>.2b 
00u527 
00U52b 
tlUli!>29 
UUO:;30 
ggS5H 
0()0~3::i 
00u53,+ 
000!>3, 
00li~3b 
OUU!>37 
000!>3" 
Oli0539 
000!>4\) 
000541 
OUU!;;4<: 
UOU,43 
000!:>4 .. 
000!:>4!> 
000540 
UOO,47 
00li'4" 
UOO!>49 
UOu,50 
000'51 
00055<: 
00U,53 
UOO:>54 
00055, 
000550 
000!:>57 

NINE TRACK PE/NNZI MA~ TAPE T&V (5AF) PAGE 

it 

* it 

* it 

* * * * * * * * * it 

* * * * it 

* it 

* * it 

* it 

* it 

* * it 
it 

* * it 

* * * * * * * * * * * * it 

* * * * * * * * * * * * * * * * * * * * it 
It 

* It 
It 
It 

* * * * * It 

--22 
--23 
--24 
--25 
--20 
--2"7 
--.i6 
--29 
--30 
--H 
--32 
--33 
--34 
--35 
--36 
--j7 
-~3b 
--39 
--40 
--41 
--4" 
--43 
--44 
--45 
--46 
--47 
--48 
--49 
--50 
--51 
--52 
--53 
--54 --,5 
--56 
--57 
--5b 
--59 
--00 
--6! 
--02 
--63 
--04 --0' 
--06 
--67 
--DA 
--uO --u 
--Fl 
--f4 
--NO 
--kl 
--k4 

liMING ERRON ON A 75 IPS ORIVE 
RFu 
INJ,IIAlILE DIDN'T DO IT'S IHING 
STATUS NG AF1ER "bACK SPACE A fIl~" 
rM SHOulON'T bE DETECTED ON NOkMA~ ~ECORD 
STA1US SHOULD BE ijOJ.0-8010 AFTER ~EADREVERSE 
STATUS SHUUl) bE b210-8000 FOR wkJ.TE W/RANGE =0 
STATUS NG AFlER FORwARD SPAC!N(' A RECORD wHIlH 15 A FlU. MARK 
STATUS N(' AF1ER bACK SPACING A Fl~E 
STR1U5 NG AF1Ek FORWARD SPACING A FilE 
STATUS WORD 1 S8 fM. N/BOI 
SHUUlDN'T TAlE ANY TIME TO bACK S~ACE RECORO AT bOT 
STA1US wORD 1 NG AFTER BACKSPACE RECORD FROM bur 
SHuUlDN'l TA<~ ANY TIME TU bACK S~ACE A FilE AT BOT 
SHuUlD HAVE INTE~RUPTED tiul DIDN'j 
INfERRUP1ED ~HEN IT SHOUlDN'T HAV~ 
PluN'T INrER~UPT WHEN CP ltVEl WENT. TO b3 
INIERRRUPTIN~ DEVICE wAS NOT A TAPE 
"SO REGISTER IN SAVE AREA IS INCORRECT 
ACllvlTY FlA~ IS ON WHEN 11 SHOUl~N'T BE 
AC11VlTY FlA~ IS OFF wHEN IT sHOU~D BE ON 
CPU TRIED TO INTERRUPT 
STATUS NG AFTER bACK SPACE A FILE FROM BOT 
STArus SHOUlv Bt FCFf-BFFF . 
STATUS SHOULD BE blF9-8FF~ 
STAlUS SHOULD bE FFFr-BFFF 
STAluS 5HOUl) bE 80BO-8000 FUR READ W/RANGE =0 
RANGE SHOULD BE =0, DATA SHOULD B~ 3333 
STATUS SHOULD bE &OijO-8000. RAN('E SHOULD bE =1, lAST DATA SB =33 
STA1U5 5HOUl) bt 8080-8000. RANGE SB =0 lAST bYTE+1 S6 =~3 
STATU5 SHOUl) bE 8210-S000 FOR wRaTE/REID DIRECIION CONrllCI 
SIATUS SHOULD BE bOOO-SOOu AFTER ANSI INHIbiT wRITE 
STA1US SHOULD 6E SCOO-8000 FOR NON-ANSI READ OF SHORT RECU~D 
STAI SHUUlD ~E 6000-8000 FUR READ SHORT RECURD w/ANSI INHibITED 
STAI SHUULD 8E A040-8602 A~TER DIAG WRITE W/~AKt CNl & LRC GAPS 
STATuS 5HOUl) bE AOOO-8700 A~TER ~EADING oIA('NOSTIC RtCONu 
DA1A bERVICt NATE ENROR NOI OETEC1ED 
~TATUS SHUUl~ INDICATE "FUNCTIONA~ITY NOT AVAILABLE" 
IN MIDDLE Of OPERATION, 5HUULON" GET ACK.tD 
CIuN'T GET I~TER~UPT wHEN EXPECTEv 
DEvICE 5HUUl~N'T HAVE INT~RRUPIED WHEN IT'S RUPT lEVEL =0 
OUIPOT CONTR~l TO STOP 10 SHUUlD RlwAYs BE AlK'ED 
OPERATiON TI~ED OUT. SHOULD bE lE~5 THAN 5 5tCONDS 
STATUS SHOUl~ &E XXXX-BOOO AfTER IA&K OUTPUT 
(XAXX=6000 F~~ bDC2, =COOO fON bOC3 FIRMWARE) 
MI~SING RESO~RCE TRAP. RE51ART AT "NEXT 1:". 
INvALID SPEED INDICATED bY 10 COD~ 
DArA CUM~ARISON ERROR 
(;,~IA OVERFLOw 
~TATu5 NG AFIER ERASE OPERATION 
STATUS NG AflER FORwARD SPACE A FilE AND wAIT 
~TATUS NG AFIEN bACK 5PACE A FILE AND WAIT 
NO DEVICE UN lINE 
STAluS NG AFTER FORwARD 5PACt A N~CUR~ AND WAIT 
STR1U5 NG ArTER BACK SPACE A RECOKD AND WAIT 

THlb PRU~RAM LAN bE UPERATED wITHUUT A CONSuLE PRESENT. 
UNDtR THLSE LlkCUMSTANCES ERROR DATA I~ lIMITED TO THt MAJOR 
ANO MINOk ERMUR ~AbtlS DI5PLAYEO IN HARDwAkt REGISTERS 
"Nl" ANv "RZ" ~ESPECTIvElY, AND "llLl" DISP~AYED IN 
NEGISTER "b2". All PARAMETEk ENTRIES TO THE PROGRAM MUST bE MADE 
vIA REGISTER "Nl". THE PROCE&S IS FURTHER EAPlAINEO IN 
MANuAL "Aw-V'+" EN1ITlE) "lEVEl-6 SYSIEM CHE~KOUT AND 
T/,v MANuAL". 
bEFURE ATTEMPTING TO R~AD, THE READ bufFER IS FIllED 
wITh ~3 (OOlL0011) IN /ILL bYTE.S. A fA1lUkE TO TRAN5FI;;.k 
DATA IS INDICArEO bY YY btlNG 33 HEX. 
IF DATA tRkOR5 ARE DETtCTED DURING THE NORMAL DATA TRANSFER 
TESTS, THE P~OGRAM ~IlL ATTEMPT TO RE-READ [HE 
NECUWD ~P TO TWO MOR~ TIMES. IF THE RETRY,S SUCCESSFUL! 
THE PRO~KAM wlll GO ON WITH THE NEXT TE5T. IF NOT sUCCE~S
FUL. IT ~Ill TYPE ·ABO~I" AND ThEN GU ON WirH THE NEXT TEST 
ANYwAY. . 

IF AT ANY TIME THE OPE~ATUN wiSHES TU SUPPk~SS ERROR 
REPURTING, H~ MAY DU S~ BY 5ElECTING MODE "A". REPORTING 
Or ~kROk~ MAY BE RESUMED bY GOING TO nNEXT" AND SELECTING 
MOOt "E". AT lOAD TIME. THE DEFAULT MODE IS TO REPORT ERRORS. 

1t*********it*it*lt*it*itit*ltit*ititlt~***it**itit**itit**it**it**It*********************** * END-Uf-PAS~ REPuRT: 
It AfTE~ EITHER "N" DATA FilES HAVE bEEN WRITT~N (SEE "MODE f, USE") * OR "E-O-l" HAS ~EEN * DETEcrEu ON ANY UNE OF THe SELECTED UN1T5 A.; "END_OF-PAS5" * NECUkO IS wRlrTEN ON TAPE AND THE FULlOWING MtSSAGE IS T~PED: 
* * MUDE MN ~AS5 P~P EEEE ENR(S) 
it 
It 
it 
it 
it 

* it 

* it 
it 
it 
it 
it 

* it 
it 
it 

* * * 

wH~kE: 
MN • 

PPP 
lEtE = 

CUK~£NT MODE AND uNIT (EG. "AO", "Wl", "R2" ~Tt'b 
NOPlbER OF PAsSES FO~ THAT UNIT ::iINCI:: START Or MO E (DECI 
TOTAL OEC NU~bEk 0F ERRORS ACCUMU~ATED (All UNITS) SINCE 
START Uf TE51 (START OF lEST IS LJ~FINED AS THE lIME 
wHI:.I. A NODE IS SELECTED ON ONE OR MORI; UNITS ANO 
NO 01HER UNITS HAD bEEN PREViOUSlY SELECTED, IE. 
FO~lOWING "STOP") 

FHr = TOTAL NUMBER OF DATA FILES WRITTEN ON THIS TAPE FOR 
THiS PASS (HEX) 

AVERA~E NUMBtN Of DATA bYTE5 TRAN5FERREO PEN FILE. 

MUDE A, PER FilE 
MODE Q, PER PAS& 

M~DES A/I.l 
W~ITTEN 

14180 
113440 

MuD~S A/Q 
REALi 

Z08!!3 
16bSZ4 

",ODE W 
wRITTEN 

14180 

MODE R 
READ 

14180 

* ************************************************************************ 

0 ... ·· ., 

o 
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TilLE MT~~3.'k~V ~I 

UUO~5b 
uou~~'; 
UUU~6U 
UUU!>6l 
UuO;'b, 
U()U~6:; 
UUu,64 
CUU,6, 
uUU~6b 
()OU,6-' 
UUO~bo 
UUO~69 
OUU~7U 
UuU:,'1 
()UU,7.c: 
OOU:'B 
OUU:,74 
UUO~7~ 
UOO~ 7t. 
uuu~77 
Ouu,7b 
000; 1'i 
OUO~)/:lU 
000,81 
UuU!>8, 
OUU,S;; 
UUO~84 
OUO:'8, 
OUU,Sb 
(JOU,d7 
OUU,Uo 
UUU,89 
OOO,'1u 
0()0:'91 
OOU~9.: 
UUO,93 
UUU?94 
\.IUU?9, 
(JUU:''1b 
QuO,'1' 
OOO''1b 
000,'1':1 
OOObOU 
UOUbUI 
OOUeU£' 
O(JObUj 
OQUo04 
UOUbU;, 
UUUbUo 
OUUb07 
OOOoOij 
OUUbO .. 
OOUblU 
OOUbll 
OUOt-I.: 
UUOe"U 
UUUb14 
OOUol, 
UOUol" 
00Uo17 
OUOt-lo 
OOOt-l .. 
uOOb20 
OUOt-Zl 
OUObZ" 
OUUbZj 
UUUbZ4 
UUOe2? 
UUOt.2e 
(J00b27 
UUU02t, 
uuOe"Z .. 
(Jou03u 
uOOo:n 
000b3<: 
UOOe,,33 
00Ub3" 
00Ub3~ 
OUUb3£, 
OUUb31 
00Ue,,3b 
00063<:1 
OUOtAu 
000(;41 
OU004, 
00Ub43 
000t-44 
UUOb45 
UUOb4b 
OUOb41 
0001.>4b 
OU0049 
000t>5U 
000(;51 
000(;5.: 
000053 
000654 
UUOb5? 
000(;% 
000051 
00Ub5b 
000059 
000660 
000661 
000b6, 
000063 
000b64 
000b6;' 
000066 
00Uo67 
OUUo6b 
000b6'1 
OUOb7U 

NINE TRAC~ PE/NRZI MA~ TAPE ToW (SAF) PAGE 1 

/************ .. *** .. * .... * .. * .. ** .. ***** .. ***** .... ******* .. *********************** * !>TATu!> i'oUku:>: * THL TwO ~TATu!> WURO!> HAV~ lHE ~OLLOW1Nb ~lbNIFICANCE: 
* * FIR!>T ~lATUS WORD * biT :>TATU~ 

* -------------------------* u READy * 1 ATHoNT ION * 2 RE1RlAbLE MEDIA ERRUR 
* j KFU - Mdl 
* -------------------------* 4 CURREcTED MEDIA ERROR * ~ lAP~ MAR~ D~TElTED * 6 c-0-1 
* 7 E-O-I 
* -------------------------* u uN(UvAL L~NbTH CHEC~ * 9 NON-ktTRYA~LE ~RROR * lu I\FU - MijL * 11 UP~RATION CHEC( 
* -------------------------* 1, CuRR~lTED MEMO~Y ERROR * 13 NON-~XIS1ANT R~SOUR~E ERROR * 14 bUS ~AkITY EkkJR * I? UN(O~Klll~u Ml~uRY ERROR 
* * * * * * * * * * * * * * * * * * * * * * * * * 

!>~CUND ~'A1U:> WORD 
bl T ~1 ATU:> -------------------------o uN Ll"'E 
~ ~itlN~AN~RDTECl 
3 HIGH DtNSITY S~LECT~D 

.. 
~ 
b 
-7 

b 
':I 

lu 
11 

1.: 
13 
14 
15 

DATA !>ERVll( RATE ERRUR 
UNCORRECTAdLE CHARACTER ERROR 
liRli CRC ERROl< / P.~. SINGLE TRACK ~RROR 
NkZI LRC ERROl< / P.L. MULTIPLE TRAl~ ERROR 
ID buRST AREA ERRUK 
R~U - Mb, 
riME-OuT CHELl<. 
fUNlilONALITY NOr AVAILABLE 

***************************-*********-********** .. *********************** * MODE "A", ~~l * A5 5uUN A~ A l/k 15 R~CEIV~D bY THE lOMPvT~~ THE PROGRAM wiLL * START ON THE fIR~T U~ lHE "!>ELECTED" DRIVES A~D wILL PER~ORM * THL flk~l OF THE SOb-Tt!>TS LISTED B~LOW ON IHAT DRIVE. IT WILL * THEN ~D uN Tu THE NEXT S~LElTED DRlw~ AND P~RFORM THE ~IR!>T * SUb-TESl ON IT. AND SO ON. IF A SELECTED DR!VE 15 REWiNDING THAT * DRIV~ WILL bc SKI~PEU ~NU THE PRO~RAM WILL ~ONTINUE TESTING THE * ktMAINI,,(, URIVES UNTIL THE REwIND Is COMPLUE. 
* * OUklNil Ih~ OP~kAT10N OF MODE "An TH~ FULLOWING SUB-TE!>lS ARE * PERFORMLU. THL TwO L~T'ER "MAJOR LAb~L" wIL~ ijE INCLUDED IN THE * ME!>!>A~l WHENLV~R AN ER~OR I!> R~PORTEU DURIN~ THAT TEST. !>PECI~Ic * TESl SECIION~ MAY bl fJUND IN THE LI~TINu bY LOCATING lHE * REPOKIIN~ LA~EL IN THE ACCOMPANyING lROSS-R~FERENCE LIST. * THE FIR:>! GRuUP O~ TESTS IS PtRFORMEU ONLY uNCE AT THE START * 01- TH~ ~ RST PAS~ THI<Oi.JGH THE TAP~. IH~S~ AKE SPECIAL JJURJJOSE * T~SrS DES1~NEU TO INTRJDUCE ERRORS TO DETERMINE IF THE SYSTEM * 15 FUNCTlONII;~ PkUP~RLY. 
* * * * * * * * * * * * jI--

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

MAJOK LAtl~L 
XO-X3 SEwUENC~R TO HANDLE THE TE~T1NG Or uP TO FOUR UNITS. 

TH1S HANDl(R I\UN5 CUNTINuUUSLY THKOUGHOUT THE TEST 
Tl-T9 DA1A TURN-AH~UND Tt5T (DO ONLY WlfH "bDC2" FIRMWARE) 
~~ REwIND TESl 
ER ERASE TEST 
FM fILE MARK TE!>T 
~k bAlK-5~AlE R£CORv TtST 
fR fUkWARO-SPAC£ RECURD TEST 
dF BAC~-SPACE FILE lEST 
FF FOKWARD-!>PACE FILE TEST 
EF WHlrE ~ILE OvER PREVIOUS FILt 
KP - INI~RRUPT LO~lC AND POLLINb TEST 
SA-51 !>TATUS wORD TESTS 

F0LLOi'olh~ TH~SE PRELIMINARY TESTS. lHE PRO~KAM WILL 6E~IN THE 
~EN~RAL wRITe/READ UAT~ ROUTINES AS UUTLINEv bElOW: 

FI WR!TE FILE MARK 
AA WRiTE ~ILE A~D RECORO ADDRESS IN FIRST RECORO 
Au WR lE/REAO RECORD UF ZEROS 
AC W/R l'S IN biT 8 OF EACH BYTt (LS~) 
AD W/K l'~ IN bIT 1 OF EACH bYT~ 
AE W/K I'!> IN BIT b OF EACH bYTE 
AF W/K 1'5 IN BIT 5 OF EACH dYTt 
A~ W/K I'!> I~ BIT 4 OF EACH bYT~ 
AH W/R 1'5 IN bIT 3 OF EACH dYTE 
AI W/R l'S IN BIT 2 OF EACH BYTE 
AJ i'o/R l'~ IN biT I Of EACH bYT~ (MSp) 
AK i'o/R ALL 1'5 
AL W/R CHECKER-bOARU PATTERN 
AM W/R CH~CKER-dOARD PATTERN. OPPOSIIE PHASE 
AN W/K RANDOM LtN~TH RECORD. KANDOM vATA 
AU W/K RANDOM LENGTH RECORD, KANDOM vAT A 
AP wRITt KANDOM DATA FROM STANDARD WKITE BUFFER 
AD Rt::AO PREVIOU!> RECORD INTO RANDOMLY LOCATED BUFFER 

UP TO b4K~ (IF ONLY SK, US~ ~TANDARD READ Bv~FER) 
AR wRITE RANuOM DA1A FROM RANDOMLy LuCATEO BUFFER 

UP 10 641<.. (IF ONLY 81<.. USE ~TANDARD WRITE dUFFER) 
READ PREVIOUS RECURD INTO STANDARu READ BUFFER 
WRI'~ (SPACE OVER) A FILE MARl<. 

AS 
AT 



TITLE MTUS3,'REV 6' 

000b71 
OOOb7.i. 
000b7j 
000674 
000b7~ 
000b70 
OOOb77 
000b7b 
000079 
000080 
00008! 
000b8.: 
000b8j 
OOOoS .. 
OOOoS~ 
000b86 
000<.>87 
000b8b 
000089 
000<.>9V 
00009J. 
000b9.2 
000093 
00009 .. 
000<.>9~ 
OOV09b 
000<.>97 
000b9b 
OOOb99 
OOOfOli 
000701 
00010 .. 
00070j 
000'/04 
OOO'IO~ 
OOOlOb 
000707 
00070& 
000',0'1 
OVO?lV 
000711 
00071': 
000713 
000'114 
000'1l ~ 
000'16 
000717 
00011& 
UOO 719 
00071U 
000121 
Oli072" 
li001d 
000724 
OliO'2:' 
00012b 
00072 7 
00072b 
OUU'f29 
OOOnli 
000'131 
000']3" 
UOli13:i 
000734 
OOOB!:> 
000730 
OUOB7 
OU073b 
OOU13i1 
000/40 
000141 
000-;42 
000'(43 
000{44 
OU074!:> 
OUO'4b 
000(47 
00014b 
00014'1 
000750 
000/51 
00075 .. 
000753 
000754 
00li75!:> 
000750 
00U'5 '( 
00075b 
00li15'1 
00li760 
000161 
liOU/I,.. 
li007b:;l 
000104 
OOU/b; 
OOO/bo 
000107 
OOlilbb 
00lilb9 
liliO'(7u 
lili077 1 
uoont. 
00017:;1 
UliIH7 .. 
ooon; 
oou no 
00U71'( 
00017b 
ouLi 17'1 
Olilj'fSU 
0007tH 
OOUIS .. 
Olili7d3 
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II 
II 

* II 
II 

* * II 
II 
II 

* * II 

* * II 

* II 
II 
II 
II 

* II 
II 

* II 

* II 
II II 
* II 
II 
II 

* * * * * * * * * * * * * * * * * 

AFTtR THt flLt MARK IS WRITTtN, THE ~OLLOwING TEST IS ~ER~ORMtD. 

ARbITRARiLY ~KIP AROUND WItHiN PR~CEDING FILE. 
CHI:.CK DATA. 

IIU 

IF AN "tNU-Of-~A5S" IS DETERMINED TO EXIST (IE. END-OF-TAPE OR "N" 
DATA FILtS DvNt (StE BELOw» AN "END-O~-PAS~" RECORD 15 hRITTtN ON 
TAPE AND THE "ENO-Of-PI\SS" ~IESSAGt wILL bE TYPED OUT ON THE C;ONSOLE-. 

/ 

LP wRITE AND CHECK END-OF-PA55 RECOR~. 

IF NOT ENO-O~-PASS, TE5TIN~ 15 RE5UMtD WITH TEST "AA" 

AFTER TYPING THE END-Of-PASS MESSAGE. THt PMOGRAM WILL 
RtSUME TESTINb WITH TESI "AA" FROM b-O-T. 
DURING ALL OF THE ABOVE, ROUTINES XO-X~ ARE EXECUTING 
CONSECUTIVELY, SEWUtNCING BETWEEN ALL UF TH~ SELECTED UNITS. 
(NUlE; THE SI:.WUENCt "AA-AU" IS CONSiDERED Tu bE A SIN6LE 
TEST WHICH MUST BE COMPLETED btFORE A lEST MAY BE PERFORMED 
ON THE NEXT uRIVE.) 

DATA STRuCTURE' 
AFTtR THE PRI:.LIMINARY TEST5 ARE COMPLErED OK SKIpPED, tACH 
FILE WILL CONTAIN 17 (~EX 11) RECOROSt (TE5IS AA_AS AND AU). 
THt FIRsT WORD (BYTES 0,1) wiLL CONTA N THE FILE NUMBER AND 
THt SECuND WuRD (bYTES l,3) WILL CONlAIN THt RECORD NUMBER. 
THE REMAININb WORDS MAy BE A fIXED DR RANDOM DATA PATTERN 
OF FIXED OR kANDOM LEN~TH. ThE TAbLt BELOw ~HOWS THE fIRST 
SIX BYTI:.S Of tACH OF T1E RECORDS lN ~ILE 11 (DEC) AfTtR HAVING 
WklTTEN liT LLAST THAT MANY fiLES. 

HtX 
Rte 

o 
1 
l 
3 
4 
; 
b 
7 
8 
9 
A 
B 
C 
D 
I:. 
F 

10 

o 
00 
00 
00 
00 
00 
00 
00 
UU 
UO 
00 
00 
00 
00 
00 
00 
00 
vO 

DB 
Ob 
Ob 
0& 
VB 
Ub 
UB 
Ob 
Ob 
OB 
Db 
OB 
Db 
01:1 
01:1 
Ob 
Ub 

2 

00 
UO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
UO 
OU 
00 
00 

3 

00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
01:1 
DC 
00 
OE 
UF 
10 

4 

00 
00 
01 
02 
0 .. 
08 
10 
20 
40 
80 
fF 
A9 
50 ,0 
21 
18 
10 

OU 
00 
01 
02 
04 
oa 
10 
20 
40 
80 
FF 
!:i6 
A9 
~5 
Ll5 
DA 
:'A 

OATA 
DEC 
bYTES -----

18 
27!> 

1900 
1727 
1004 

131 
804 

1435 
312 

29 
1967 

408 

RANDg~ 
RANDOM 

1024 

LAbtL 
AA 
AB 
AC 
AD 
AE 
AF 
A(.; 
AH 
Al 
AJ 
AK 
AL 
AM 
AN 
AD 
AP, AQ 
AR, AS 1024 

* ******lIlIlI******II**IIII**II****~**lI****lI*******lIlI*II*******lI*lI**********II**** * ~iODE "v", u!)t * THE ()Lbu~ MOuE ALLUWS THt U~ERATOR TV LIN~ IO~ETHER * AND tXE~UTE A NUMbER OF DIFfERENT SUbRUUTIN~S FOR THE * PUkPOSE uF LuCATIN6 SP~CIFJC HARDwARI:. ~RUbL~MS. * THE AVAILAbLL SUbRUUTI~ES AKE; 
* * * * * * * * * * * * * * * * II 
II 
II 
* * * * * .* 
* * * * * * * * * * * * * * * * * * * * II 

* * * * * * * * * 

Llr-." 
A - ~klNT CONTtNTS JF ~kITc ~UfFtk 
~ - ~RINT CONTEr-.T5 JF READ BuFfEk 
C - ji';lT lALlZE 
v - CUMPAKt RI:.AD BUF~tk TO WRITE ~u~FER 
t - EkA~t A ~LOCK OF TAPE 
F - FILL ~RITt bUFf~R, FIXI:.D DATA 
b - ~lLL wRITt bUFF~R, RANUOM DATA 
H - HALl ~XtCUTION, RtTURN TO DEdU6 
I - f~LL ~kITI:. bUFFER, ASCENDING LOUNT 
~ - t~TAB~I~H RANDO~ WRIll:. I:IUFFER u~ TO b4K 
K - ~~TABLi~rl RANDO~ READ bUFFER UP TO b~K 
L - ~~ARE SUBROUTINES (NOP'S) 
M - ~klTE A TA~t MA~K 
N - ~I:.NtRATE RANDOM PARAMEIERS (LtN~Th, uATA) 
U - ~ACK-~~ACE A ~I~E 
P ~RINT ~ARAMETER ~ET (UNIT, HI:.X LEN~TM' DATA, ~/BUF, R/~UF) 

~ : ~t~D~~I:.~E~5~~ ~5b~r¥ [~E~~16~1~~FFk 
5 - I~~UT bOTH ~rATJS WOk05 
T - bA(K-~PACI:. A RtCURD 
U - kLWINu TO "B-O-l" 
v - ~OkwAKD-~~ACE A, RECORD 
W· - WKITE A RtCURU 
x - ~xIT TO "NtXT ?:" 
Y - fUKWAKD-S~ACE A FILE 
L - ~RINT ~TATUS. RANGE, FILt NUMbER, RE~OkO NUMbER. (ALL HEX) 

10 MANUALLY ~tLtCT A P_RTICvLAR ~RITI:. Ok READ bUfFER 
LOCATIO!';, ENIER THt BUFFtR ADDR~~5 jN LOCAT&ON "JJPT" 
OR "K~PT" RL~PECTIVtLY AfTER ENTERlr-.~ IHE D~BUG MODE. 

IIFl~R lYPIN6. "ON", WHE~t N i5 ThE DklVI:. NUMwER, THE COMP~TER WILL 
Rt~uE~T A 5tl OF ~ARAM~TER~ bY TYPINb THE ~uLLOWlr-.G: 

RAN~L, DArA ?: LLL,JD Clk 

TO tNTl:.k NEW PARAMETEN~ THE Rt5PONSE SHOULO BE AS FoLLOWS: 

LLL = RELORD LtN6T~ (12-800 HEX bYTE5, vtFAULT = 800 AT 
OR WHArEVER THE MOST R~CENI VALUE WAS AS A RtSULT 
RUI~NINIJ ~IODES 'A', 'Q', 'w' OR 'k') 
~~I:.CIAL PROVISIO!,;~ HAVE ~EI:.N MADE IN ORDER TU 
READ TAPES GENERA rED tXTERNALLY. eNTERING A 
RANbt UF lERJ WILL CAUSI:. THE PkObKAM TO DEFAULT 
TU A RANbE OF '800 Ar-.O wILL ~UPFR~SS THOSE 
ERkORS 5PECIFILALLY CAUSEU BY A ReAD OPERATION 
WHILH RtSULT~O IN AN "UNEwUAL Lt!,;~TH CHECK". 
TAPES MAY THtN BE READ (wllhOUT R~QUIRING A 
WRllE tNABLE RINbl TO OtT~KMlN~ If OTHER 
ERMORS ARE P~E5ENT. 

LOAD TIME, 
OF 

(NuTE! kAN6t~ fKOM HEX 1 TV 11 MAY bE USED IN RtAD MOut. 

o 



C'~ 
.... ' ... 

TITLE Ml~S3.·kEV ~. 

UUU1U<t 
UOU'ltl~ 
OOOfHb 
O(IUlfH 
l,H.H.HUu o ()\) "I 8'1 
l)(JU'1 '/U 
UOU79! 
UUU79, 
UUu}9" 
UUU79 .. 
UUU'9':> 
UUUI'Io 
UUU '19' 
UUUl9tl 
OUU'9" 
UUUbOU 
UUUbO~ 
UUOtlOL 
UOu"O;S 
OUUo04 
OUUtlU~ 
OUUtlOb 
UuO",07 
UUUbOtl 
OUUbO':l 
000b1U 
OUOtli! 
OUUo1, 
UOUo13 
UUUts14 
000t>1~ 
OOUb10 
OOUo1,! 
OUUb1ts 
OUU01'1 
uUUb2u 
OUU,,;<1 
UOu02, 
OUOoZ3 
000",2 .. 
uuOo'" 
UUUu<:b 
ooo"n 
OUU"Zb 
UUUts2'J 
ouub3u 
ouu",31 
OUOb3, 
OuubB 
00Ub34 
ouu,,3, 
UvUtdb 
ouu<i37 
UUU,,3b 
00i.itl3'1 
00004u 
OUOd4~ 
0 ... 0<:14, 
UUUtl43 
OOUa44 
U00tl4, 
OUUb4b 
uuOb47 
OOOtl4b 
OUUb4\1 
UUOb':>U 
UOUtl'l 
Ouub5" 
UUOb53 
UUud54 
UOOtl5, 
UUOb5b 
U00057 
uuut>,1j 
UOVb'" 
UvOtloU 
000b01 
(jUUbb, 
UUUbo:;l 
UUUbb4 
UUU"o' 
U(JUljob 
UUUtlb" 
UUO"Otl 
UUOtlb'i 
UUOd7u 
UOUtl71 
OOOb'lt. 
OUuo7;! 
00Ub74 
UOO",7~ 
UUUo7/> 
(jUOb77 
OOV <:I "Ib 
UOOo7':1 
UUUatlU 
UOObSl 
GOObH, 
OOGtltl;! 
OOObtl4 
UOOtlS':> 
(jUObSb 
UOOb!H 
UUOb8b 
u(jvII8\1 
UOGtl9U 
U00091 
uu(jb9~ 
vUOb93 
UOOB94 
GuOb95 
Ovu&9b 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * II 

* * * II 

* * * * * * * II 

* * * * * * * II 

* * * * * * * * * * 
* * * * * * * * * * 

HO~EVE~. SIN~E THIS DE~IES THE AN~I STANDARD. EHROR~ 
wILL ~E kEPU~TED.) 

UD = DAIA PA1TERN (O-rf HEK. DEFAULT; FF) 
THt T~O ~kkAMtTERS AME StPARATED bY A COMMA. IF NO VALUES ARE 
ENftMtD btFOKI:. EITHER ~ELIM1TER THAT PARAMI:.1ER wILL REMAIN 
UN(HANbLU FRuM THt LASI TIME IT WAS tNTEkED. A RESPONSE Of ONLY 
A CAMRIA~L HtlUHN wiLL LEAvL bOTH PAkAMETtk~ UNCHANGED. THE DATA 
PA1TtkN bYTE ~ILL bE MtPEATED THRUUbHOUT THe ENTIRE RECOkD 
LtNGTH UNLY wHtN LINK 'F' (~tE bELOw) IS EXtCUTED. 
A "bREAK" WILL CAU~E A ktTOkN TO "NtXT 7:". 
IN ANY CA~E. A CARklAGE RETuRN WILL LAUSE lnE FOLLowING; 

LINK~ 1: Axxx ••• C/R 
Tht Rt~~UNSE TO THIS kEwUE5T FOR ~UbkOUTINE LINKS SHOULD CONSIST 
UF k COMbINAtiON OF UP TO TWtNTY (2u) UF THe LINKS DESCRibED 
btLUw AND INulCATED bY "X'S" ABOVE. IHt STklNG MUST BE 
TEkMINATtD BY AC/H. TJ HETukN fROM "LINKS" TO "RANGE. DATA". TYPt 
"H" C/K. 10 AbORT AND ~E1URN TO "NEXT". TYPL "BREAK". AT THIS POINT. 
ALL PktvluU5LY StLtCTI:.~ "MOUES" AND HETURN ~OINTERS WILL bt CLEAREO. 
TU kE-EKtCUTt A STkiNG OF LIN~S ~REVIOUSLY LNTERED. THE kE~PuNSE Tu 
"LINKS ~:" SHUULD bE A CARkIAGE-RtTUHN. 
A ~TklN~ uF LINK~ TEkMINATlD ~Y A e,k WITHO~T AN "H" Uk "X" W1LL 
Cu~TINUuU~LY LOUP ON T~AT STKING. 

THt ~kO~KAM'S kESPUNSE TO LINKS "A" OR "b" ~ILL HAVE THE 
FULLUwll.b FOKMAT; 

AAX-- DD DD DD DD ~D DD DD DD Du DD DD ~D DD DO DO DO 
whEkl: xxx = PO~ITION IN bUFFtk OF FIR~l UATA ~YTE IN LINE (U-7fO HEX) 

DD = DA1A aYTt ~OuND IN bUFfER (O-FF) 

IHE KLSPUNSE IU LINK "P" 15 A5 FOLLOW5: 
PAKM~: u LLL DU w~Ww RRRR 

wHERE: 
~ ; 

LLL = 
U(; = 

OIj~WIiI ; 
kKkk = 

UNIT NUMbtR (0-3) 
kE~UkU LtN~T~ (1- ijQO 
UA1A PATTlRN (O-FF) 
wRITt bU~Flk LOCATION 
kEAD dUfftR ~OCATIUN 

lHE kESPUI~SE TO LINK "'" (PRINT STATUS, ETC.) 15 AS FOLLl.w5; 
~TA1: 

WHEKE: 
~ = 

~vvV = 
wwww = 
KXKX = 
YYYY = 
LLLl = 

U VVVV ww~w KKXK YYYY LLLL 

CURRtNT OPENkTION (HEK) 

ShUuLD THE E~u-Uf-TAPE MAh~ER bE UETECTED EITHER UPoN 
ENTtNIN~ UH wHILE OPtRATION I,. THt DEbUG MO~E THE MES5AGt 
"E-u-T" wiLL ol kEPORTtD. THE PROGRAM wILL IHtN HALT AND 
wAlT FOR THE UPtkA1UH 10 HIT "EXECU1E". lHI~ wILL CAU5E THE 
PRU~kAM TO CuNTINUE UPtRATION. BUT ALLUWS THE OPERATOR TO 
TAKE APPkuPRIATE MEA~U~E~ If NECESSAkY. 
~HOULO LINK "0" UtTECT tRNONEOUS DATA lHE RLPOkT wILL ~OLLOW THE 
FORMAT L15TEU UNUER "tMROR REPORT~·. 
LIN~5 "ttl "G" AND "I" ~ILL FILL THE wRITE UuFFEM wITH PRECISELY 
THt NUMbER Of ~YTt5 CALLED FUR IN THt "LENGtH" (RANGE) 
PAkAMETtk. THE RtMAINDER OF THE BUFFtR WILL STAY UNCHANGED. 
SELECTIN~ LINKS "J" Ok "K" ~ILL (IF MOHE THMN SK MEMOkY I~ 
A~AILAbLt) SET A~IDt A cUFFER RANDOMLY LOCAIED AaOVE lV$LK. 
ONLY ONt kANoUM bUfF EN IS ALLOWED AT A TIME. THEREFORE ChuOSING 
A "J" FuLLOWED bY A "K" WILL NtGATE THt tFfLCTS OF THE "J". 
LIN" ..... ~IAKt.S IT PO~5ibL£ 10 CHECK A PRI:VI'uUSLY RECOkUEU' TAPE 
bY FIRST R£AvING THE DATA, TkAN~FERNING .THE DATA TO THE IiIRITE 
bUFfER ANu THtN KE-REA)lNG AND COMPAHINb TH~ "WRI1E" ANU 'REAU" 
bUfFtR~. FUR EXAMPLE: 

LINK~ 1: K .. TRuH C/N 
* ************************************************************************ * MOOt "t", u~E * tNTtkINb MUDt "E" SEkV~S lu ENAbLt tKRUM Mt~OMT1NG. THUS * (ANCtLLIN~ TMt EFFECTS UF MOOt "K". IHI:. QUE~TION "NEXT 7:" * I~ THtN RtPEATED IMMEDIATELY. "E" I~ THE DEfAULT MODE WHtN 
* THI:. PkO~kAM I~ FkESHLY LOAOtD. 
* ***************************.********************~*********************** * MODE "F". u~L * MEQUE51lNG MUUL "F" CAJ5ES THE FOLLOWING PRINTOUT: 
* * * * * * * * * * * * 

NUW FfFF HEX FILE(S) ••• 7: NNNN c/R 

WHlNt-° 
FF?f = CUKRENT NUMbER Of fiLES TO bt USEv IN 

MOUES A. ~. ~ AND W (HEX). 
NNNN ; UE~IREU NUMb~k Of FILES (HEX). 

NOlt: LLkO ~ILLS WILL.oE JNT~kPRETTtU AS MEMNING A RE~~EST TO 
. GU Tu ~ND UF TAP~ (t-O-T). ANU THE kE~ORT WILL ~AY: 

t-O-T rltK FILE(S) ••• 7: 
* ***************************k******************************************** 



TITLE MT~~3.'REV G' 

uOO,,97 
OVVb9b 
OUOb99 
OUU90V 
OUO'lOl 
UU090i; 
UU090j 
00090 .. 
00090~ 
UU090b 
00U'i0"7 
OOO'iOb 
U0090':1 
OV0910 
OOV911 
VaU':Il" 
000':11:> 
00091'> 
000':115 
000910 
OUU'117 
U00'11b 
00U91'1 
Ou0'12V 
00U921 
00092.:: 
OV0923 
00U9"" 
00U\lZ5 
UV092" 
000'127 
OUU\l2b 
000'12 \I 
OUO'i3U 
UOU\l31 
OUO\l3.:: 
00U93:> 
000'134 
UU093, 
00U'i3b 
OUU931 
UUU':I3" 
OUu'13'1 
UuU\l4u 
00U\l41 
UUU'i42 
UUO'i43 
UUO,>4't 
VUU'14:, 
UUO'i40 
UVV'147 
OUV'i4<> 
00U'149 
00U'!5u 
uU0951 
uUu'i5, 
UUu\l5j 
(JUu'!5't 
UUU'I55 
(J()()'i5& 
00U'151 
U(JU'i5b 
U(Ju95'i 
UUlJ':I6U 
UUO'ib! 
00U'16i 
OUU\l63 
UUV\l64 
VlJlJ'165 
uOlJ':I66 
UUU'-)b7 
UlJO'-)6b 
lJUU'16'i 
lJulJ'I7u 
O()U'I71 
OUU'1'':' 
lJUU'i73 
OU0'17 .. 
UUU,,'5 
0()()'i7b 
lJUU .. '7 
()lJlJ'i7b 
000'11'i 
lJOU'18U 
U00981 
000'18" 
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.. .. .. .. .. .. .. .. .. .. 

MODt "1" u:,t;; 
THl CHANNEL NUMbtKS U~~O bY THE PROGKAM btCuME AVAILAbLE 
TO.IT VIA THt;; KE~PONSE TO THE QUESTION "CHANNEL 1'" WHtN 
THt PRObKAM I:' INITIAL~Y STAkTEO. kESPOh01NG TO ~NEXT 1;" 
WITH "I" KETukNS THE PROGkAM TU THE CHANNEL QUE5TI0N. 
AFTER A hEX vALUE 15 RECEIVED. THl PR06RAN ~ILL RECONFIG~RE 
THE CHANNEL AODRESSES AND CHECK THAT A TAPE 
SUb~Y~TtM 15 PRE~ENT ON THAI CHANNEL. IT ~I~L THEN REIURh 
TU THE "heXT ?:" QUESIION. 

""""""""""""" .. """ .. " .. "" .. ** .... ~ .. * .. * .... "*** .. ** .. " .. * .. " ...... """,, ...... """" .. ,,""""""*"* .. NODE "P". u!:>E 
" NUDE "ph WILL PRINT A ~UMMARY OF UP 10 THE rlH5T 
" TtN ERRuk RE~ORTS RECEIVED IN THE PREVIOU5 ~ODE(s). ThE 
" RtPURT ~ILL .DE IN THE !:>AMEFOKMAT AS THE FIHST LINE OF 
" IHENORMAL lkROR Ht;;PURI. EACEPT THAT THE ()E~IMAL PASS LOUNT DURING 
" ~HILH THE ERHUR WA~ RECORDED wiLL AL:'O ~E SHOWN AT THE 
" tNO Uf THE LINE. OATA "IS-Sti" ERROR:' WILL I~OT bE REPUkTEO. 
" THt ERROk SUMMARY TAbLE WILL bE CLEAKED UPON STARTIN~ WITH 
.. A CLEAN MOOE. (t~. -0 -1 -~ -3). RUNNIN& MOOE "p" WILL CLEAH 
" THE MUDL TAbLE. 
" "" .. "********* .. **",,*"*",, .. ,,"**""""""*"***"*"* .. ******* .... *"*"""""""****""**" " MUl:-E "\,I". u~t 
" "\,IuICK" MODl WILL UPEkATE 10ENTICALLY 10 MU~E "All AND ERRURS 
" WILL bt RtPUKTED ~ITH lHE ~ANE REPORTING LAoELS. HO~EVER. 
" IN:'TEAD vI" T~~TING FOR "N" DATA FILE~. ONLY Ib DECIMAL (10 HEAl 
" DATA FILES WILL bE GENEkATED AFTER CUMPLETING THE PRELIMINARY * Tt~T5 "ll"ThROUbH "51". THE PkOGkAM wiLL THEN REPORl "ENU-O~-
" PA5S" AN~ REslART WITH TE5T "AA". 
" """* .... * ...... *** .. ****** ...... * ...... k ...... * ...... *" .. **** .. """ .. "*""",,,,""*"" .. " ............ ,, .... ** 
" ~10Dt "k". u~t 
.. THE "HtAv-UNLY" MUOl IS INTENDED TO PRUVIDt THt GREATEST 
.. LIKtLrHUOO Ur SUCCESSFULLY READIN~ A PkE-RELORDtD TAPE AND 
.. AS SUCH IT WILL UPERATE WITHUUT DOING ANY WRITE OR uNNtCE:'SARY * SPACING UPERATIUNS. IT wiLL READ A TAPE ~kEvlOU5LY RELURDtD * IN t THER MOUE~ "A". "~,, OR own (SEE bELOW) UNTIL AN "END-UF-~A:'S 
" RECORU I~ DEIECTED wHt~EOPON IT WILL REWINU AND START UVEN. 
" THl "REAU-ONLY" MUOE P~RFORM5 AND kt~ORT5 IwENTICALLY * TU MUUt "A" wiTH THt EXCEPTIUN THAT NO WRITL OPtRATIONS 
.. TAK~ PLAll. ANO THAI A PASS IS CONSIUEREO TO bE COMPLETt 
: WHtN Ah "END-O~-PASS" ~ECOkD 15 D~TECTtD Uh TAPE. 

***************************~******************************************** .. I-;ODE "!:>". u~E 
* THE "!:>T0P" MUOl wiLL HAVE THE EfFECT O~ Ut-~ELECTING UNIT~ * O-~ ANU THEN ASKIN6 TH~ QUE~TION "NEXT 1;". 
It 

******** .. ***"******** .. *****~***** .. * .. ** .... *****"******* .. **** .. ***""******** .. MUDE "w". USE * THt "wRIIE-ONLY- MODE PtRFORMS ANO REPURT5.IDtNTICALLY * TU MUUE "A" ~ITH THE EXCEPTION THAT NO~READIN6 UR DATA * CHECKJ~~ UPEKATION~ TA<E PLACE. "t;;ND-Uf-PAS~" IS * Gt;;NtkATLU WHLh EITHER "1'1" FILE5.HAV~ BEth WKITTEN OR * ~HlN "t;;Nv-UF-TAPE" HAS bEtN DETECTEU. rOLLU~lNG "END-O~-PASS" * THt PRO~RAM wiLL "Ot-SELECT" THAT DRIVE bU1 CUNTINUE TE5TING * ANY uTHLk Uh&T5. IF NO OTHEK UN1T~ AKE SELELTED. THE "bREAK" KEy * ~IU~T ut HIT 10 RUURN 10 "NEXT". 
* .. "****** .. * .. ********* .... ** .. ***** .. **** .. ****,,"******~ .. ******** .. ********,,* .. ** * IVIUDE "A". u:,t * SELt;;ClluN UF MOUt "X" 
.. ENAtiLlD DY MvUE "t". 
.. ANY. wILL CUNTINUE TO * FER. .. 

~UPkE!:>SE5 FUTURE ERRUK klPORT5 UNTIL 
lHE FjR~T lEN ERKOR RLPORTS. IF 
~E ENTEkED INTU THE tHRUR HISTORY bUF-

***********.*******************~,**************************************** * MUDE "l" v~L * StLtC'INb MOOE "L" CA~~t~ THE WLT TE:'T TO b~ RUN CONTINUOUSLY. THt * kE~ULTS Uf THE QLT wIL~ BE INTERPRtTED ANu ANY ANOMALIE~ WILL ~E * ktPOHTtu. HIITING THE "bREAK" KEY WILL RETuRN TO "NEXT" AFTER THE * CUkRENT wLT HA:' COMPLETED. A~ MUCH AS I~ 5tLOND5. * DUklNb IHt RuNNING UF MUDE "l" THE MES:'AGE ••• .. 
* * * * * * 

vLT ~A~S PP (WH~k~ PP IS THE OECIMAL PASS COUNT) 
~ILL bt klPOKTED AFTER lACH TtN D~CIMAL PAS~ES OF THE WLT. 

bLFUHE kUNNINb ANY ~ub~EWuENT T[5TS. MUDE "~" SHOULO Dt;; RuN. 

**"*"***"*******"*"**************"******************"",,*** .. ****,,* .. ***** .. .. t'luUE tI_u. uSl" 
* THIS MGUE wiLL O~LElt A SINGLl ORIVL ~ROM THE TE5T LISI. 
* ******* .. *********.*********a****** .. **** .... ** .. ******** ...... *** .. * .. * .. *** .. ***** 

l. 

(.~. 

j 
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OUU'>!U 
000':184 
OOU\l8~ 
UUO':l8b 
uUv'181 
UOO.,!l1J 
UUu.,b'7 
UUU'79U 
OOU\I\l1 

U0U'I9.: 
000't93 

00U.,94 
OUO\l9~ 

UOU9'1b 
OUu997 

OUO\l9" 

OUU':I9't 
OuluOo 
OUluld 
00100.,: 
001003 
UUlu04 
OUIUu~ 
001UOb 
OUl001 
OUluOb 
OUluUY 
OOlUiu 
UO lu 11 
UOIOI, 
OOlu 1,:; 
00101" 
OOlul~ 
OUlulb 
UulUI7 
OUIUlti 
OUlul\! 
OOlU2U 
001u2. 
OOlOn 
OUlu2,; 
OuluZ" 
OOlu2, 
OUlu2b 
001u27 
uulU2" 
OUIU2\1 
Oulu3u 
UOlu31 
00lu3, 
OUIU33 
OUlu3 .. 

OOlu3~ 
001030 
001u37 
OUI03b 

00lu3';1 

001U4U 
OOlU4i 
OUlu,,-,,-
001043 
001U4" 
OOlu45 

OOlu46 
OOlU47 
OOlU4ts 
OU1U49 
OUIU5u 
OOWSI 
UOIU5.1 
OUIU~:; 
OUIOS .. 
OOlOS, 
OU1050 
OUI057 
OO!U~b 
OOIUS't 
001U6U 
OOlU61 
OUI06" 
001U6:; 

OUIU64 

001065 

001066 

UIUll 

UIUU 
UIOi 
(11)3 

ulO!:> 
OIU' 
010':1 
OlOA 
UIUtl 
OUK 
ulOiJ 
OlOt 

U1U~ 
Uill 
0113 
U 11'< 

Ul!5 
uill 
ull':l 
uliA 

U12t. 
Ul.iU 
ul31 
013.; 
U134 
013~ 
U137 
UU':I 
013A 
UUC 
OUt:. 
UUF 
014U 

U14!> 
0141 
014':1 
Ol4A 

014b 
014li 
UI4f 
Ol?u 
U151 
01!>j 
0154 
0156 
015t! 
ul!>" 
Ul!>ti 
U15( 
Ll!>u 

015~ 
0161 
016:; 
Olb? 
Oiol 
Ulb':l 

OlbO 
UloC 
016L 
0170 
0171 
0173 
0174 
017b 
U1 n 
0179 
017A 
Ol7l 

0000 

010U 

b2bO 21bZ 
0001 
u50u U229 

HlCU 0003 
u380 OOOU 
0~80 
llU 
IlC,l 
d 21.il 
2000 
O!>uLJ 

FbCU 0003 
lJ380 0000 
OFbU 
ab4 

f-bCO 000'; 
lJ38U 0000 
OFBU 
21Au 

9bbU IH26 
'tf-bU nllF 
9bbU ,UUC 
':I1'8U OUOf 
IlE70 1l00F 
OUUU 

9138U OFAb 
9FbU 2303 
9tlbU nou 
9f80 0005 

iJ3bO Uf-A" 
5449 
9!lOU dAO 
IF02 
lEOI 
9FLu OOOU 
':IFOO UOOO 
2C05 
AFOO 0000 
P380 OFb3 
OOO!:> 
0000 
OFBO 0100 

11900 II 112 
0001 

HKG UOO:; 
U3bO 0000 
UFbU 
22<:1 
ftlCO 0003 
li380 0000 
OfbO 
22bA 
V38U OFA2 
4U49 
9800 22bA 
9bilO 22Bo 
ABtlO aDO 
9AFt 
FEOO 
9uli2 
0200 015A 

9b!lO 2311 
':IF80 0000 
91"80 2311 
b700 21B7 
ABBU 0203 
AFbU 0000 

11753 
A830 20Fb 
AA!lO 22C6 
U180 
AAbO 220 
0180 
AAbO 22C5 
0160 
AA80 22CF 
01bO 
AA80 UcO 
UlbO 

x 

x 
x 
x 

1*********************************************************************** LtRu i;QU !I> 
XLul iHI~A',lHkTCI"HRTCC.lHRICL.lHNT5A.ZVSHR.ZHTH15,'HCOMM.Zv~b~f 
XLUl iV$~Vl.l~$5V2.LV$FKb,lHlAFb'ZV$L~,~V~Ek,lvsF.'V~HkU.'VSHkL 

***************************~********************************************* 
~TART l~U Li;kU+X'100' 

UK 1.1 51A,d 
* Lo 

bbl 
CALL 

~T5 
Lb 

uul 
CALL 

CALL 

<bOfLAb,=L'OOlll' 
<Rt;:,lkT 
i.V$KiJ,M~NAME 

=S1<1 
=$1< it =2' 2000' 
>~l~kTA 
ZVSI.lV!I>WC,M~~TC 

lV~jH.ZV$lU,klCHl 

bYPA~;; THt FO~LOWING, DONE ALRtAUy 
I'k I NT III Li; AI~D Rt50UkCi;;; 

btl !>TAIUS 
CHtCK b/40 PklV bIT 

B If 6140, UO~'T A~K oRll fKEQ ?" 
PRINT kTL ~Ut;~TION 

bET R1C fki;WU~NCY (DtFAULl = 60) 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* ~lT UP fuR ~ukMI\L kuNNINb AT Lt:.VtL I~ 

* ~TAkTA LAo 
51b 
LA8 
~Io 

Li;vXA LEV 
HLT 

* 

CONliNUE AFTi;" ~USPENo TU Ltv 15 

NORMAL SAVt:. A~EA 
ISA15 
SU51'ENU TO Li;vEL 15 
LEV GIUN'T ~U~PENU 

* ND~ AT LVL 15. ~tT uP fOR KTC KUPT TO LVL 5 
* LEVV1!:> LAb 

!>To 
LAb 
SIb 

Sl:ll,<KTCFC 
:l>1:l1,<!>A?" 
$81,<~A5liV 
$tll,<,HI5AL+5~sAF 

*- - - - - - - - - - - - - - - - - - - - - - - -* LALlbkATi; C"'u CLUCK AbAIN5T RTC 
* 11 L'~J 

Dc 
LIm 
f',LV 
AuV 
5TI< 
Slk 
LUV 
;;lk 
LN.J 

R1CFA IHO· 
HLT 

$ti5.<LAtli;L 
'I l' 
$Rl,<f<TCHL 
skl,=, 
~kl,=1 
SIH,<iHKTCl 
$R!t<ZHkTCC 
$R2.=~ 
~H2,<t.rlRTCL 
sti~,<~YNCH 

!)ET EkkUt< LAbt;.L 
LABtLI 
bET kTC fR£W 

INITIAL VALUE OF I<TC 
CURKENI VALUi; OF RTC 

~tT NTL 10 kU~T Al LVl 5 
CALIBRATt. 
RTC Ulu"tJ kU ... T 
t<t5lAkl 

tl <5111kT 
************************************************************************ * TIMINb LOUP !>HOuLD NOW tlE CALItiNATi;D 
* Ri;~lJ/'it Lbl <GO~LAb.=Z'OO()I' St:.T RE~TARl FLAG 

* * NOW 00 MO~t;. I. CONFlbUki; ChANNtL NUMbEk!> 
* MOlJi;1 CALL lV$T.ZV$~C,M~ChAN ASK Qut:.5TION ·CHANNEL ?;" 

CALL iVUH,CHAN G~T CHANNEL (~EFAULT = 1400) 

MI LN~ ~8~.<LAbt.L ERROR LAbEL 
PC '''II' LABELL 
LPR Sl< 1, ctHAN GE T CHAN NO. 
LAb $81,<10kI:Au STAkT UF CHANNELS TABLE 

MODI:IA 5~~ ~~f:!~~~~~l'f~OO' t~~F?~u~~A~~~~5 TABLE 

CM~ $Ul.=$b2 CHELK IF END uF TABLE * oL <MOUl: I A LOOP t>ACK. NO r DONE 

* NOW CHLCK lHAl AT Lt;A5T O~t Oi;vICE AOA~IEI< IS uN LINE BY * CHtC~ l'~b I 0 COUt~, BuT F H5T SE.T UP FaN NUN-t;X, ~TANT OEV ICE * TkAP. 
* LAb 

STb 
SIb 
tL 
LAI:l 
;;lb 

CL 
MOOi;Ib LiJk 

Sf<", 

~I<~i 

SRI'! 

5KM 

SRM 

.'I>bl,<I~Al 
SB1,<LHNT!)A 
sill ,<T SAL 
<TE~iP" 
$bl. <~10D£'1 F 
$b2,<LHTHI5 

SO wE UQN'T Gt;.T TSA FuLL RlJPT 
WILL ~tT IF bUOo 10 FOUND 
TNAP HANOlER 
STaRt; IN TRAP 15 VECTOR 

=$I<j DRIVE INDEx ANO COUNTtR 
$1<2,<OI<IVEO.~~j !>TART wIIH DRIVE 0 
sR2.~INIDt;N,=£'011l0' StT CHANNEL AuoRE55 

$R2.<INbOC,=L'OI80' ;;ET CHANNEL AuOI<ES~ 

.'I>1<2.<INFII</'I,=l'OI80' ~ET CHANNEL AuORE~5 

$R2.<INWAIT.=l'01bO' SET CHANNEL AuDNES5 

~R2.<lN!>lw2'="OlbO' SET CHANNEL AuOkE~5 
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001067 
00106B 

00106<,1 
001U70 
001071 
00107.: 
001U7~ 
OOLO 74 

00107~ 
001076 

OOLUn 
001u7b 

001U7\1 
00108u 
001061 
00108<: 

001083 
00LU64 
0010a~ 

001086 
001081 

001080 

001u89 
001U90 

·001U91 
001090: 
OiH09:l 
001094 

00109!> 
001U90 

001097 
001090 
001099 
0011UU 
001101 
00110" 
001103 
001104 
001105 

00110t. 

OUll07 
001100 
00110') 
OU 1!l 0 
001111 
OUlJ.l' 
OOllU 
001114 
001ll!> 
001110 
001ill 
00111 0 
00111 'i 
00112u 

001121 

0011Z<:: 
00112J 
Ou1l24 
00112:. 
00U20 
OOlin 
00112b 
00112':1 
00113J 
00113L 
001130: 
001133 
001134 
001135 

001136 
00113 7 
00113b 
001139 
UC114v 
001141 
0(;114':: 
00114j 

-ggH~~ 
, 001146 

001141 
001148 
001149 
001150 
001151 
00115, 
Oti 115::1 
001154 
001155 

0110 
017E 
011F 
OliH 
01B2 
0184 
U11S6 
01tl6 
OllSA 
0111C 
Oldl> 
01tlF 
tH91 
0193 
0194 
0195 
0191 
019b 
0199 
Vl':1b 
0191.; 
019F 

01AO 
01A.: 
01A4 
01A5 
01A7 
vlAIS 
01AA 
0111b 
u1A<.: 
01At:. 
Oll:lU 
01bo: 

011:14 
0186 
01bti 
01b9 
OlbA 
UHl( 
01bE 
01bF 

01(0 
OU:.':: 
01(4 
01(0 

01C8 
OlCIl 
01CC 
(;1(0 
UICt:. 
o ill 0 
OWL 
UID, 
01D4 
01,,5 
0ID7 
UW9 

(;WA 
OWL 
OWE 
ulEO 

Olt:..: 
0lt:.4 
OU.o 
01E1 
lllt:.tl 
01EII 
OLEo 
uIi::C 
Uil::!:. 
OlH 

UHl 
01F2 
ulFj 

O,Ob 
u"UA 
020<' 

O~UU 
U20F 
Udl 

tl155 
8055 
0000 
01F[;I 
DFOO 
0570 
0910 
0960 
89uo 
0001 
0500 
8000 
0000 
01FC 
8052 
UOOO 
01f-D 
2048 
AFOO 
8000 
OOUU 
01F( 

ISOOO 

g¥~g 
tlA80 
0003 
tl28U 
11000 
0511 
8C80 
8000 
tlC80 
8000 

FB(O 
D380 
OF80 
222:
OFtl0 
112BO 
1000 
U,9b 

bCbU 
bLJOO 
bC80 
tlDOO 

FB(o 
D380 
OF80 
2225 
b280 
OOOb 
0504 
LJ3tlO 
::1035 
9810 
9F30 
OF'1& 

tlCtlO 
bOOO 
8CbO 
BDOO 

FbCO 
D3BO 
OFBU 
222:-
1121S0 
0004 
0504 
D380 
3036 
8730 

8A03 
3003 
031:10 

22C6 

~~rM 
,,040 
UIFl 
21tH 

OlAO 
2UEtl 
220 

22C5 

2180 
22b4 
22CF 

2165 
22CD 
2228 
21135 

~~~t an 
222t: 
0003 
0000 

lilFl 
211:l5 

221b 
222C 
2210 
222E 
0003 
0000 

2W6 

1030 

WOO 
20FA 

2<:66 
222C 
2268 
222E 
0003 
0000 

2lB8 

1030 
20FA 

G16( 

91380 OF9A 
')F60 0000 
8280 21117 
0001 
0500 020tl 
1.i380 1030 
4E44 

,V~tlO 020B 

9b80 On 1 
9filO .(317 
0003 

9BOO 20tB 
9970 BOO 
090b 

9670 4332 
9FOO Z248 
b700 20t9 

x 

X 

MODEIC 

BOCIO 

fIHMIO 

WTLP 

* 

(L 
10 

~f~F 
AND 
('Mf< 
bN/:. 
LilT 

~~T 
BIOF 
Hi 

biOF 
SUR 
STIol 
!U 

blOF 
MODEll) 10 

blOf 
S~M 

I..b 

~~r 
SOL 
1..01 
::'01 
CALL 

;::$H!) 
;::$R!).<INI0EN 

>MOOEIC 
5H5.<TEMPB 
sR5,::Z'FFEO' 
SR5,;;:l'2040' 
<1'1001:. IE 
<TEMPA,=l 
<MOOI:.ID 
<bOl,<INBOC 

>BDClu 
"$H,. < 1 NFl RM 
>FIkMIO 
$R2,8 
5H2.<rIRM 
<WAITLP,<INwA1T 
>WTI..P 
<STA12,<lNSTW, 

>MOvt:lO 
SH3,<MSDENS+3,=3 

<~TA12'::"800U' 

>MOI.it:.IJ 
<MSUOWN 
<MSvENS+1 
<MSvUWN+2 
<M~0t:CNS+9 
lVST.lVsT<':,MSOENS 

CLEAR 10 RECEiVE [D CODt:. 
GET W 

SAVE IU FOR A WHILE 
MASK MPORTANf BITS 
I~ IT A IAPE vRIVE ? 
B IF NUT A TAtle. 
SET FLAG. TAP~ IDENTIFIED 
[:j IF FULLOwIN~ 11'11'0 ALREADY IoICVV 
GET SDL TYPE. (2 OR 3) 

GET FlkMWAHEkEV 

RIGHT JU::'TIFY IT 
SAVE 11 FOH R~PORT 
GET WAIT LOOP LOCATION 

GET ~TATUS WOkO 2 

SET Mt:::'SAGt: 10 Rt:PORT DRIVE NMBk 
CHI:.CK JF ON LlNE 
B IF ON LINE. OK 
GET ·O~F LINE" MESSAGE 
SAVt: II ~OR R~PORT 

HEPORl "UFF LINE" 

b cMUvUt: GO ON 10 NEXT DkIVe. 
MODI:.IJ Lb cSTAT2,=L'lOOO' CHECK ~Ok hI uR LU DI:.N~IIY 

bbF >MOvEIH b IF NkZ1 «II:.. LOW DENSI HI 
* * APPlARS TO 01:. A P.E. DRIVE (HIGH I)t:NSITY) 
* LVI 

501 
LVI 
SOi 
CALL 

Lb cTEMPb,=l'OOO~' 

ptH >MOlJt:JG 
LNJ $S5,<~Nt:R 

FNi::R05 DC 'OS' 
MOOE1G LOR SR1,=Z'lUOO' 

GET PI:. Mt:.S5AGt:. 
SAVE fUR REPOKT 

REPUKT DklVE fINDINGS 

(HECK ~t SIT IN 10 
[:j IF ~IAI ANO 10 AGREE 
STAr SAYS P.E., 10 OOE~N'r 
LABi::L, 

Slk $R1,cDXDENS.$~3 ::'eT DEN~JTY MASK 
b >MOIJE1E ChECK NE.I\T oRiVt:: iF ANY 

* * APPt:ARS fO bt A~ NRL1 OR1vt: (LUW OENS11Y) 
* MODt:.IH 1..01 

Slii 
LUI 
SOl 
(At..L 

Lb 
btlT 
LN.J 

I'NI:.R06 IK 
NOVEll CL 
* MOOt:ll:: INC 

<M~I.Ri::I 
cMSIJ\:.NS+7 
cMSr.RZ1+2 
c~lSVt:.NS+9 
LV$I.lVsTC.MS)ENS 

cTE,M'b ,=2' 000,>' 

>I'lOvt:JI 
SS,,<FNER 
'06' 
cI)XvlNS.$R3 

=$K3 
3>k3,=3 

GlT Nk£1 Mt::S~~Gt:. 
SAVt: FUR Rtl'UKT 

Rt:.PORT DklVI:. rINDINGS 

(HECK NRLI b11 IN 10 

8 If SIAl ANI.; 10 AGREE 
STAI SAYS NRZi, ID DOI::~N'T 
LABlL, 
CLEIIR UtNSITY MASK 
ChECK NEXT URiVt: 

~~~ <MODElB GO bACK fOR N",XT I)RIVt 
:-ALL-~OUK OlV1Cl-AUD~ESStS-CHECK~U: TEST-THE fL~G - - - -
* LAB 

SIc 
L~ 

bbT 
LNJ 

FNt:RND liC 
U 

*- - -

Sbl,<TtH5 
$l:ll,clHTH15 
<TErlI'A,=2'0001' 
cGllbDC 
$B5,<FNER 
'ND' 
cGtl~UC 

MOOElf LAb $Bl,<MOOt:1E 
STB $B1,<TSAll' 

StT UP FUR FUIURE ••• 
••• M1S::'ING RI:.~OUR(E TRAP::'. 

FLAG UK, CONTINUE 
NO VEV1Ct:. ON t..INt: 
LAbt:.L2 

RIT HETUIolN FROM TKAP 
***************************ft******************************************** * RI:.PUkT CONTROLLeR FIRMWARE LuAO AND RI:.V NUMbER 
* GETUO(. LUR 

(MR 
bt:: 

* 

:bRl,<bl)( 
3>Rlt=,'I:IUC3' 
>bDC3 

* flkMwAki:: I::. "60C2" 
* LlJk 

Slk 
LL 

LOOK AI bDc 1vt::NTIFIER 
b IF BU(J, EL~E ••• 

ASCII "C2" 
SET "bD(2" Mt~SAGE 
CLEAR ~LAG FON pOCz 

o 



( 
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v0 U50 
OOll~7 
00115il 
v01l5\1 
Oul16u 
001161 
001l6, 

001163 
U01l64 
00116~ 
00116b 

00 ll6' 

001l6ts 
00116':1 
001170 
0011H 
00117<: 
OOllB 
001174 
UU1P, 
00117b 
001177 
OU117tJ 
UOl17'i 
00 lU1l1 
001181 
lJO lL1!, 
001183 
001184 
ou118:> 
00118b 
U01l87 
001180 
OOllB'i 
001190 
001191 
00119, 
OO1l9~ 

001.94 
00!l9:> 
OQU96 

U0l197 
001190 
OU1199 
OU1,Ou 
001,01 
001,0, 
llUl,,03 
001"U4 
O(Jl,O~ 

OU.L":Ob 
OUliO' 
OU1"Ob 
UU1,0 .. 
OOldu 
U01d 1 
(JU1.:!, 
UOld;! 
OUld4 
OUld~ 
Ulll210 
Uu 1, 17 
OOlLle 
OUld .. 
001,:<U 
OU 1£21 
uUli2, 
OU1.:.2:1 
UUla4 
OOla:> 
U01.o<:b 
U01,27 
O(Jl,;Co 
U01.o<:9 
OOldu 
001d1 
Oul,3<: 
U01d3 
001,34 
001,3, 
OUldo 
(J01d7 
OUldb 
001':39 
OU1,4U 
(J01,,41 
001.::4, 
OU1,,4., 
OU1;C44 
OU1":4~ 
001.:40 
OU1,,47 
001.::40 

Udtl 
U210 
OOdI
(;2,,0 

UU1 
0",,3 
u.o<:~ 
UUo 
(;,27 

02", 
U£3ts 
ud9 
(,,231.> 
0.::3v 
(;;U~ 
0;:4U 
0<:4£ 
0<:44 
024u 

0,4b 
U~4A 
U,4l 
0~41.i 
(;,4~ 
0.:50 
(;<:5, 
(;,54 
U£~6 
u<::>, 
U<:;I) 
02~':I 
U~~A 
Oi5( 
OZ~~ 
0,51-
(;<:oU 
U~o.L 
U<:o<: 

U<:03 
U2o~ 
02bo 
OLO' 
0209 
U,oA 
U,btl 
O~M. 
u.<ov 
U£6~ 
0,7u 
orl.!. 
U'-74 
0.:70 

0dl 
Udo 
Ol.7A 
unu 
unu 
Od~ 
0iClO 
0~1)1 
0i:'bj 
(;21)4 
Oi:'bb 
0<:d7 
U2d'i 
02bA 
Oibl 
02tW 
UdJF 
(,i:'\IU 
0': ':Ii. 
0<'93 u.:y, 
Ui .. o 
0;:90 
Ui99 
U29U 
U<:Yl 
('.29~ 
Ui:'\If 
0211.L 
OtA, 

uFBb 

9b70 4333 
91-00 .<248 
b900 "OE9 
0001 

f'bC(; u003 
D3&0 0000 
Uf-&O 
2247 

f-blO 0003 
U380 0000 
OFClO 
£lSO 
U380 163U 

1.13S0 1634 

'itl80 2311 
'iF&U UOOU 
9B80 030& 
':IFBU 1021-
I)'OU n1~ 
ts70(; £0[7 

000; 
lC05 
9FOO 0000 
LJ3S0 162il 
2CFl 
';820 2106 
1.i360 Of-lb 
9870 2024 
IJ3b0 O~Ctj 
2780 023E; 

f-iKO 0003 
U3tl0 0000 
UFtlO 
220i:' 
tHOO 2191-
d700 2181 

FtKO 0003 
03bO 0000 
01-S0 
dlO 
21b7 
20f'l 
9800 ,1(,0 
039(; 025l 
OF7F 
0f7F 
UF07 
OF85 
UF71-

b900 2181 
0002 
"COL 
eOAD .2lb7 
:;U30 
U203 
31.i34 

~tg~ 
09bO U2A4 
b!:i7u 0003 
brOO £Ot.A 
9800 Zlb7 
104B 

WUI.i 
0900 U2LlI 
W4, 
0900 0396 
11)46 
0'100 Of7A 
1049 
0900 014' 
ID4l1 
U900 174' 
1050 
09UO 03bO 
10;3 
0900 0100 
lO~b 
0900 039A 
ID5A 
U900 U39F 
1041 
(J900 OiAC 
1044 
0900 ooe 
lU51 
0900 02Al 
11152 
0900 02bO 
11157 
090u O£!:IO 
lU20 
U900 Uib4 

x 

x 

b >PkM::'(; It 
It flkMwA~t I::' .bD~3. It 
bUl3 

* 

LUk 
~TR 
LbT 

SR1.=A'l3' 
:.;Rl.<M5FIRM+1 
<UDCFL(;.=l 

* NU~ G~T FIkMwAk~ REVISION NUMbtk 
* 

<'ONTINU£ 

PRM~G CALL ZV$r.lV$TC.M~FIRM PRINT "bOC- F~RMWARE; RtV" 

lALL "Y$IH.F1kM PklNT IHt ~IkMW~HE REV NUMbtk 

LNJ Sb5,<QLTkUN RUN QLT AND CMECK RESuLT~ 
************It*********************************************************** * SELElT ORlv~::' ANi) TE::'T5 T~ !:IE P£kf-URMEI.i 
* kE;::'TkT LNJ Sb5.<CL~MOD CLEAR 10 MUDt.~ -0 -I _2 -3 
* LAb Sbl.<T::'Al FIRST IRAP SAvE AkEA 

~LAT~ ~b1.<lHNT5A 
w Sl:il.<)(O STAkT OF SEQU .. NCER 

~ltl $bl.<StN5b5 ktTURN AIJDkE5~ FOk "SEN5t" I-IRST TIM~ 
lL <~orFLG tNO-OF-TAPt. f~AG 
CL <AUfL T~ST AU OPERA rION FLAG 

*- - - - - - - - - - - - - - - - - - - - - - - - - -* k~POkT (URRENT MODE::' ANi) ASK "NEXT 7:" 
* Nt.XT kT(F 

~~~ 
LNJ 
LOV 

NEXT A LDk 
LNJ 
LI.iR 
LN.J 
blNC 
(ALL 

Ni:XTC 

Ni:Xltl 

* 
NE;XTE 

Ni:XTJ 

NEXTI 

(L 

~~LL 

LvI< 
JMP 
Nul-' 
NUP 
tl 
b 
Nul-' 

LbT 

LVV 
LUH 
lMV 
bL 
l/>lv 
b!. 
lMV 
bNE. 
MID 
!>lK 
Ll>k 
~uk 

lMV 
be. 
C~\V 
bE 
lMV 
b~ 
lMV 
bt. 
llW 
bt. 
lMV 
b~ 
lMV 
bl'; 
lMV 
bt 
(I'll/ 
b~ 
lMV 
bt 
(Iw 
bL 
U4V 
I.l~ 
lMV 
bt 
lMII 
t>t 
<.Mv 
tlE. 

$klt:;, 
$l<l.<LHRTlL 
$b5.<CkLF 
)Ok2.=-4 
)01<1.<OXMIJ+4.$i{2 
$!:I5.<VOTI< 
S,k 1, =' S' 
$b~.<VllTR 
:.;R2.<NEXTA 
ZV$T.ZV$Q.~SNEXT 

$klo<ZV~TAT 
<NEATtl.$k1 
>$-1 
>$-J. 
>NEilT 
>N~ilTt 
>$-J. 

<f-LIIG,=Z'0002' 
$R2.:;l 
)OR3,<TEMf'A.SR, 
:..k3.='0' 
>N~XTJ 
$R3.='4' 
>NEilTI 
sk3.:;l'01.i' 
<NEX Tic. 
:ok3.:;Z'U003· 
:ok3t<blT~ 
)OIH ,<T~MPA 
sk1.d 

SIU .=X'OL>' 
<NEilH 
$R1.='E' 
<MOVlt 
SRI.='f' 
<~IOv~f 
sR1.='I' 
<MOv~I 
sRl.='M' 
<PCH 
sR1.='P' 
<MOv~P 
$kl.='S' 
<~TMn 
$R1.=,X' 
<MOuEX 
~kl.='''' 
<MOV~L 
$Rl.:::'A' 
<MOvt.AlJ 
sRl.:;·O' 
<MOVt.lI 
$Rl.='Q' 
<MOvt.AQ 
:Ok1.:::'R' 
<MOut.kW 
$kl.='W' 
<MOv£;kW 
:..Rl.='-' 
<MZ,P 

STOP THE; CLOCI\. 

SET RT~ TO LV~ 5 
DO A L'Nt~ft.~v 

PRINT 2 ASCII CHARS fROM RI (MOllE) 

PRINT ~lNGLE ~PACE. 
GO bA(K FOR MuRE 
(PRINT QUESTI0N NEXT ?:) 

~tT STATUS 

STATUS EHRUR 
!:IREAK 
kUBOUT 
COMMA 
C/R 

SE.T FI.AG. CR vETECTED 
SET INUEX rOk LDH TO FOi.LOW 
GET RIGHl &YTL QF NEW 5tl.ElTION 
ASCII "0" 
b IF INVALID ~NPUT. CHECK FOk elk 
ASCII "4" 

CHElK ~OH l/k 
b IF WASN'T (/R. INVALIIJ INPUT 
MASK O~F UNU~~D bITS 
DRIVE NUMbEk ~NO TEMP INIJEX 
GE.T MQUE 
RIGHT JU~TI~Y IT 

elK FOH NO CHIINGE 

i: FOR PRINT t.KROkS AS THtY OCCUR 

f fOR ~ILES P~R PAS::' 

fOR ll.itNTIF,CATION 

1'1 fOR MOllIFY ANv PATCH RUUlINE 

P fOR PRINT i:KROk TABLE 

S FOR kE!>TART 

X f-Uk ~UPPR~::'~ £HROR REPOKT~ 

Z fOR ULT T~5' MODE 

AN FOR ALL TE.~T~. DRIVE N 

DN FOk Dtl:lv~. DRIVE N 

UN fOk QUllK ilL!.. DRIVE N 

kN tOR R~AIJ ONLY. DRIVE; N 

WN FOR WkIT~ vNLY. DkIVt. N 

-N fOk DtLETE DkiVE N 
DELt.T~ 
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lIU1249 

001<:!>u 
lIld,51 
U01,,5': 
vvl,!>3 
Olll,54 
lI('Il,~!> 
001i5b 
lIvL",/ 
OOl,5tl 
U01,,;9 
U0126u 
OU1,,6! 
OU1,6" 
001.:6,; 
OULi64 
U01,6!'> 
00 ':66 
UU1,67 
OU126b 
OU1':b9 
001.:7u 
uUln! 
001£1<: 
OUln3 
OUld4 

001,75 
Ollli76 
00ld7 
Uvldb 
Ould':l 
Olll,,8u 
001~81 
Ovid;, 
UU1.d:U 
U01,S4 
OU1<.8; 
Ollld:!6 
001 <In 

Olll,,86 
lIlIl2B'i 
001,9U 
00129! 
UU1,9" 
001,93 
OU1294 
001,,95 
V01296 
Olll,,97 
00129b 
OUI299 
U0130ll 

Ull 130 1 
001.:10, 
001303 

lIOD04 
00130, 
001306 
001.307 
lIlIl.30b 
00130':1 
lIlI1310 
001311 

OOb1.: 
Oll 1313 
lI01314 
OU1315 
UU l:Hb 
001317 
001310 
UO 131 'i 
00132U 
U01.;21 
00132, 
001,,23 
lIlIl,;24 
00132, 
001326 
001327 
001,,28 
00132':1 
OOl;l3V 
001:l31 
001,;3" 
oul333 
00D34 
001::>3, 
001336 
001337 
001336 
00U39 
001Hu 
001341 
OUI34': 
001343 
001:144 
001i14~ 
001;)46 
00047 

UiA4 
utA6 
OiAb 
OiA':I 
vtAA 

v<:A~ 
lI2AE 

U':tlU 
O"b, 
U;,;b4 
v<:l:lo 
(;itlU 
U"bA 
O':bC 
\idlE 
(;<:uF 

(;<:CL 
.0,,(:1 

V<:C4 
U"Cb 
02(tl 
Oii(A 

lI2Cb 
V,(C 
Oii<..t: 
02CF 
U.::\.!lI 
lI.::(;1 

U~l), 
0<:v4 
02D6 
lI"V·' 
U.::IJ<l 
lIi:u9 
02i)A 
O,I)C 
Od)t 

lIiEiJ 
lI2U 
02L4 
lI"Eb 
UOit.!l 
vt:t.A 
O<:t::b 

lIi:LI) 
v2EF 
02FO 
Oi:f<: 
lI<:F4 
U<;F6 
U"H 
021'8 
OiFA 

Ui:Fb U,rlJ 
02Ff 
lI3UlI 
0302 
U304 
0306 

UjO-' 
030b 
0309 
lI30A 

030b 
lI30V 
0301:; 
U310 
03U 
031ii 
0:l1:; 
031 ... 
0.H6 
U31f 
OJ!9 

031A 
031L 
U310 

031F 
lIno 
(;32, 

8~g 
0320 

1-6(0 000.3 
\.!380 0000 
OF80 
22!:>0 
OF8iJ 0237 

'ib80 2323 
lIF8U 021:lb 

':IblJO d2F 
UF 80 02tHl 

1180U 20EA 
9CbO nOA 

btiOO 20EA 
9f-bO 210A 

9870 2030 
9A~'d 
9F30 2102 

9600 ~OEA 
1007 
990ll 20F!:> 
u980 02('b 
13900 21Bl 
0001 

::H.F<-
9bbO 2106 
':i2 81 
1020 
lI9':10 
:l7f-b 

1-0(0 0003 
03bO 0000 
OFBU 
2119 
db( 
2116 
&700 2!!3 
9bBO 2119 
9FbO 2170 

1::l8UO "OEA 
9800 2lb7 
9F30 2102 
8730 20Ft:: 
U730 tlOE 
lCOl 
9F3l1 2106 

828U 2181 
DUn 
05BO 02!:>~ 
b8iJO 2193 
82tlO 21&1 
0001 
0!;04 
lKbO 102F 
b3B5 

bOO!,) 22A9 
U000 abO 
07F( 
03bO loEb 
0380 033C 
9CbO 0307 
8:lBl 

U31F 
0328 
0331 
03l1b 

1)380 1001' 
<:(f( 
9b80 2102 
901' 1 
lDdi 
0984 
271'/.1 
OFbO U23"7 
3COO 
0.3&0 lI347 
OFB6 

':ICbO .210A 
E3b9 
03bO OBC 

3COI 
D38U 0347 
01'86 

9CbO 210A 
E389 
0380 033( 

/'lEXlK <-All LV$I.LV$lC,MS1NVl 'INVAlW MODE-

b <~EXT NO MATCH. TRY AGAIN 
***************************~~******************************************* * MODES A y R w Ok UElETt (-I'll 
* MOvEAQ LAb STAKT UF 5tQ IAblE FOR A. ~ 

b 

* MO\.!ERw lAb $b1,<SEUl 
<CMI'lA 

5TAKT UF SE~ IAblE FOR R, w 

* I'IZIP 

* <-/>INA 

* 

* 

* 

I::l 

WI< 
lUi:l 
ll)k 
:'Hl 

LvI< 
ADu 
Sli< 

lUi< 
SOL 
(MK 

E~~ 

$k3,<bl TI: 
s61 ,<DXPl .SR3 

$i<3.<tll n: 
!IoU1.<OXPT.$R3 

!IoR1,;'-O' 
SIU,;sR3 
!Iok1.<PXMD.$R3 

!IoR1.<blTI: 
$1<1_7 
!IoK1,<PRIVt 
<CMM. 
<FlA",=l'OU01' 

GU INIJEX 
"ET OLIJ POINT~R INTO 5EQN TAblE 

"ET INUEX FUk MOPER. 1'I0UtA 
SAVE Ntw PNTK TO SEaN TAblE 

SET NEW MODE 10 -N wHILE wI: CHECK ••• 
If- OTHCR MODE~ ARE NOT A Q k OR w ••• 
THEN EKR TAbL~ will BE (LEAKED. ETC. 

"ET NEW UKIVE NUMUER 

(HE(K AGAINST CUKKENT OklVE 
B IF <..URKENT vNIT NOT 6EIN" MODIFIEu 
5ET FLA~. CURRENT UNIT MODI~IED 

* (HECK If- PK!UK ~KKOk HISTJRY SHOulD bE SAVED 
* LMNC 
CMND 

* 

lVV 
LAb 
llH 
<..MV 
bNE 
blNC 

$R3.=-4 
!Iob1,<DXMD+4.S>(3 
$fU ,$b1 
$1<1.=X'2D' 
>CMNb 
$IU,>CMND 

GET lE~T HALF OF "MODE" 
"DASH" 
tl IF UNE OF THE UJ;!TS I:' NOI A "DASH" 
TKY NEXT UNIT 

* ClEAk ERkOk TAU~E AND COUNTER 
* CALI.. LV$I-.tKTb_NUl~,tklNTH (6UF. PIRN. "N~l 

* 

C~ 
LAt:! 
~Tb 

CMNb ll.lK 

* 

WI' 
SiR 
(~ 
(~ 
llJV 
SIR 

NEX if lb 

* 

buF 
lUi< 
lo 

bL>T 
LOti 
JI'IP 

<I::RCT 
:iobl.<EKTB 
$bl.<ERTbPT 

$K3.<blTE 
3>RI.<TEMPA 
$Rl.<DXMD.$R3 
<DXfN.iK3 
<DXKN.iK3 
!loR it = 1 
$fU.<UXPS.$R3 

<flAG.=,," 0002' 

<NEATC 
$K3.<K3HULD 
<FlA(,.=L'OOOl' 

>NlAl(;' 
$b!:>.<SEN!>b' 
:jobS 

TOTAL tRKOR (vUNT 

-KUNNINl> POINT~R THROU(,H tkTb 

uET NEW VRIVE NMbR 
GET MOO!:. 
SAVE. M:W MODE. 
(lEAR rILE COvNT 
(L~AR kECORD ~OUNT 

SET DRIVI: PA5~ COUNT TO UNE 

CHECK !F CR DeTE.CTED 

U It- NU CR. G~T MORE 
KE5TORt UNIT !NOEX 
CHECK IF MODlfll::D 

tl If <..URRENTl~ RUNNINu MUDE MODIFIED 

KETURN TU INT~RRUPTING RUUTINE 

* CUkKENl TEST CANCEL lEV. CLEAR PO!>SIBlE VIAGNO:'fiC OR AUNOKMAL * LU~fl~ukATIUN MuDtS. 
* NlXTG Iv <NOKMAl,<OTCO'F (OUTPUl NORMA~ CONFIGURA110N) 

* 

olOF 
lNJ 
lNJ 
LOb 
.iMP 

>NEAIl> 
$b,,<lNll 
ib!:>.<MARw 
:iotil.<NEX1H.$k3 
!lotH 

INITIALllE MT~l ETC. 
ADVANCc 5EQUE~cE POINTEk5, t1C. 

DO Nt::X 1 1 EST ! N SEQUENCE 

NEATH vC <Xl 
V<. <X2 
\.!e:; <X3 
\.!<.. <xu 

***************************R******************************************** * VU TESTS, RLSEKvt: b6 EXCLuSIVELY I-OR THtSt lNJ'S 
* XO lNJ $b,.<SEN:'L SEE I~ NtW MOvE REQUESTED 

l(;v $k2 ,=-4 COUNT " UN IT S 

XUA 

XOb 

* 

* Xl 

* 

lAb !lltil,<IJXM\.! MODE TAtiLE 
LDH $R 1, +$1:11 ('E T MOLlE BYTE 
CMV ~kl.;'-' IS IT A "DASH" ? 
bNE >XOll tl If' NUT DASH, MODE wAS 5EltCTEU 
bI~( ~R2.>XUA TRY FOK ANOTHtR UNIT 
b <NEXT NOTHIN" 5ElEcrEO. GO TO "NEXT?" 
LLiV 3>R3.=0 SET INUEX 
LNJ !Iotl~.<COMX (HECK MOVE ll~T. ACTiVE- REWINIJ. ETC. 
b >Xl SKIP THI~ uN11 
lVb $bl.<VXPT.$R3 bl NOw POINTS TO SEQN TAblE 
lNJ $U6.*~tll LlO THE lEST 
LNJ :ioB5,<MAk~ 

LUV 
lNJ 
b 

:oR3.;1 
$b5,<COM)i 
>X2 

L\.!b 3>Bl.<OXPT.$R3 
LNJ $bb. *$iH 
lNJ :iob5,<MAKW 

o 

;("\ 

"j 

o 



( 

001j48 
OOl.HY 
OOl.:>~v 
001:;5! 
OUD5':: 
OOl::l~j 
OU1,,54 
UOD5~ 
001j50 
OUD57 
001:;511 
00 l:;5y 
OU D6v 
001;;61 
OU 1.36" 
00136;1 
UU136 .. 
UUU6!> 
OU1.:l60 
001:;67 
00D6b 
OCl136'1 
OCl137U 
UOl.H1 
UOU7i 
00137.:> 
001j74 
UOl"7~ 
OUb71> 
OU1371 
UOl3711 
UOD1 .. 
UOl.:Hlu 
001381 
OOLitic:: 
001383 
OOLl84 
00U8!> 
0013bt> 
OUUbl 
uOl.:l8ll 
OOL:HIY 
001.:l9v 
UU1391 
OOU';" 
001.;93 
OOD9 .. 
UUD9~ 
U01390 
OOD97 
00U9b 
00139'1 
00140U 
001401 
00140" 
OOl .. Oj 
001 .. 0 .. 
OOl .. O~ 
001401> 
U01407 
UUl .. 06 
()0140'1 
001410 
001411 
UOl4!.::: 
001'd3 
001414 
U0141!> 
001410 

001417 
00141\> 

00141':1 
001420 

001421 
00142.: 
0014,;; 
00142 .. 
00142!> 
001426 
001 .. 27 

QU142b 
00142':1 
001430 
OU14)! 
00143<: 
001433 
UU1434 
OU1435 
00143b 
001437 
00l .. 3b 
001439 
001440 
001441 
00144" 
001443 
001444 
OU1445 

OU1446 
OU1447 
001446 
001449 
001450 
OU1451 
OU145.:: 
00145'; 
OU1454 
001455 

{d2 b 
032'1 
O:lil.l 

03'::1.. 
0321:. 
l"'if 

OBi 
OB, 
U.:l:l4 

033!> 
0337 
033tJ 
lJ33A 

uB(. 
033t 
lJ34U 
Oj41 

034" 
0344 
0340 

U341 
(d4'1 
U"4b 
(H4(. 
034U 
0341-

0350 
035':: 
0354 
03;b 

0:;58 
035~ 
0351.. 
03~v 
035" 
035f 
lJ:l61 

Oj63 
0304 
03bo 
0367 
(dOb 
03bll 

036b 
03blJ 
U3bl-
0371 
U,7j 
037~ 
0377 
0j/6 
037A 
0371.. 
O~ 7t:. 
037F 
0361 
03b" 
O::lb::l 
U3b~ 
03db 

03BI 
03d9 
0380 
03b( 
U3!lt:. 
03!lF 

lJ39U 
039" 
0394 

039!) 

0390 
03':111 

03YA 
0391.. 
039U 

0391' 
03A1 
03A2 
03A4 
03Ab 
O:;AII 
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3<.02 
lJ380 0347 
Ofbo 

':ICEl0 210A 
1:.3 8 9 
v3tlO 033C 

3t.03 
lJ380 U347 
OFu7 

'1Cb0 21UA 
1:.3 S ':I 
u3bO 1J33(' 
Ol-tlO ()30b 

'KbO l10A 
9lKl 0001 
bUB9 
09!l3 

':Ib80 232F 
9FbO ,lOA 
tl3b5 

lJFbO O::l9~ 
9b30 '<102 
1U4& 
lU2l) 
09SQ 0350 
b3b~ 

9C80 QOOS 
ACbO OOOA 
I:iB80 U::I6b 
bFbO ~30F 

Ul80 UOOO 
ub60 003F 
6774 
1..005 
03rt:. 
CbbO nOL 
UbO OOOF 

8(.51 
'1570 003f 
100F 
0904 
bl::.70 "OOF 
0000 

':Il-bO OOO!> 
MilO OOOA 
9830 20f6 
9FOO 20F5 
Ll3bO 1341 
9870 !)!:i30 
9A53 
9~00 2166 
IlOOO "lb4 
0000 22CC 
0794 
!l280 ,,184 
bOOO 
0501::. 
b':80 21B4 
4000 
05SC 

9870 2041: 
9AbO H02 
FFOO 
0::180 1030 
3034 
OF83 

8A80 0395 
LIL80 0395 
83b5 

OOUO 

8700 2186 
Of'bO U237 

8900 21B6 
0001 
OF80 0237 

b700 21Ub 
1C.OA 
9FOO 2107 
u380 1030 
0380 lOOF 
bAsO 2106 

x 
X 

x 
X 

X 

x 
X 

* X2 

* 

* X3 

* 

LLiV 
LI'IJ 
b 

LOil 
LNJ 
101'1..1 

Wv 
LNJ 
b 

~R3.;2 
$il!>,«OMX 
>x3 

~I:H, <I)XPT. SR3 
:oBb,*Sill 
Sl:i~ .<~iAR\'i 

31R3,;) 
sb~,<('UMX 
>XO 

Lub $bl.<I)XPT.~R3 
LNJ sil6,*$tH 
LNJ $b5,<MARw 
b <xu (,0 TO 101-' OF ,-001' 

***************************~******************************************** 
* kt5tT Mout ~lyUtN(~ I-'UINTtK IF tl'lD Of L!51 
* MARw 

* 

LUI; 
LAb 
(PIN 
tiNt 
LAo 3I1:i1.<~lul 

MARwA 51b $81,<OXPT.$R3 
~TAkT OF Sty IAI:iL~ FOR uATA TE5T5 

JNP $I:l~ Rl TURN 
***************************~********************************************* 
* u~(IOl::. WHlThtR U~ NOT TO Il~T NLXT UI'I11 
* COM X 

* 

STt) 
LUR 
Suk 
(MV 
bN~ 
..IMP 

s!:l!>.«OMXil5 
:i>R1,<OXMD.:t.R3 
"k1.S 
:i>Rl.;X'ZD' 
<('O~'lIA 
~b5 

UiMXA LOb S81.<lHISAl+5*SAF 
Sb2.<lH1SAl+10*SAf 
S83,<('OMXC 
sb3.<5A15P 

* 
<'oMXf 

L~VX!:l 

* * NO .. 
* COMX( 

LUb 
LAb 
51il 

LAb 
LAb 
C.L 
CMil 
bLl 
LAb 
Slb 

STS 
AND 
CMIi 
bl:. 
LtV 
HLT 

Sil4,<lHISAl 
"b5.<,HI5Al+b3*SAF 
+S1:l4 
:/i84,;Sil!> 
>CONlIf' 
iil4,<SA15DV 
$!:l4,<ZHI5Al+1~*$AF 

;$R1 
$R1.;X' 3F' 
sI<1.=1~ 
>CO,,\X(. 
=Z'bOOO'+1!> 

AT LEVtL l!>. CONTINUl 

STb ~il1.<ZHISAl+5~~AF 
STc ~1:l2.<ZHI5AL+10*$AF 
LUR $Rl.<UH1V~0.$~3 
5TH $Rl,<URlvt 
IoNJ $il5.<SET(HN 
Luk iI<1,='XU' 
ADU iR1.;$R3 
STH ~Rl.<LAb~L1 
IU <5TAT1'<IN5T~1 

BIUF 
Lt) 

bbT 
Lil 

ilBF 

>LONXU 
<5IAI1,;;L'bUOv' 

>CONXb 
<srAll.=L'4000' 
>CO~IXU 

SAVt b~ ~Ok k~TURN 
C,£:.T MUL-l 
PUT "MUDE" IN kl('HT ByTl::. 
15 IT A UA5H1 
b 1fNOT A DA~H, TE5T DE5IktU 
HlTURN 

START OF Iv'S 
END OF IV'S 
lLEIIR lHt VE(IOk 
DONE ytT 1 
il I~ NUT DONE YlT 
LvL 15 5AV~ A~EA 
SAVl II iN Vtl..TOR 

GET S1ATUS ~O~ c.p RUPT LVL 
15 IT 15 1 
IF LVL ALREAOV 15. DON'T 5U~PENO 

NOT 511 UP FOK A 5~COND INTl::.RRUPT 

GET DklVt AUOkE55 
SAV~ CRIVE Au~RES5 
5lT UP CHANNlL ADURE5SE5 
lRRUR IoAt!~L 
XO-X3 
('£:.T Flk5T 5TATU5 ~ORD 

SKIP IH~ TE5T 
RDY 1 

b II- HVY. UO IH~ TE5T 
ATTN 1 

IF N/kUY bUT N/ATTN. OON'T DO TEST 

LvI< 
SHM 

$I<I.='-N' (,~T AN ASCII "DASH" 
$Rl,<lJXMU.$1<3.=Z'HOu' -DtSlLEI..1 CU~REN-T DRIV!:. 

LNJ 
FNtK04 UC fg~l<FNI:R E~~~t~ N/ROY wITH ATTN bIT ~ET 

b >LOMXO (,0 UN WITH NlAl T~5T 

* COMXb 11K 
(OMXD Lvil 

JMP 
* 

<COMXil5+$Af'-1 
:i>B5,«OMXtl5 
$1:15 

~t§TS~tI~50RO"R TO DO THl lEST 
RETURN 

lOMXb5 kESv SAF.O 5AVE ti~ HERE:. 
************************************************************************ 
* CLlAR I-LAG To R~I-'URT ERRO~5 NOkMALLY 
* MOD!:.~ (L <5UI-'HlS 

b <NlI\T 
************************************************************************* 
* SlT FLAC, Tv 5UPI-'kl5S tkkOR RtPORT5 
* MOUlX L8T <SUl-'k~5.=Z'OO~1' 

b <Nt,,1 
************************************************************************ 
* MOUl L, RUN WLT CONTINUOUSLY ANU ('HlCK RESULTS 
* MOuEZ (L 
MOD~ZA ~¥~ 
MOUEZil LNJ 

LNJ 
INC 

<DX~5 
$Rlo=10 
$Rl.<UXP5+1 
$1:15. <(')LTkUN 
:l>b!>.<5ENSl 
<OXt'S 

TOTAL I-'A~5 (OuNTlR 

COUNT 10 PAS5"S pl:R 
00 (oILT 
DO wE WANT "N~XT 1·· 
(OUtH PA~5 

REPORT 
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001450 
001457 
001450 
001459 
00146U 

001461 

00146" 
001 .. 6il 
001 .. 64 
00146~ 
OU1460 
OU146' 
00146b 
00146\1 

00147U 
001 .. 7. 
00147;(: 
0014H 
00147 .. 
001475 
001 .. 70 
OU1'+ 17 
00147b 
001479 
OU1 .. 8U 
0014!!1 
U0148;': 
OU1483 
001484 
UOl48!;> 
Ou1480 
001481 
O(1481) 
UU148':1 
OU1490 
OU14':11 
001492 
001493 
001 .. 94 
UU 1'+9 ~ 
001 .. 96 
001497 
001'+90 
00149':1 
OUl!;>OU 
0Ul!;>01 
001:>0" 
(;01!;>0~ 
OOl~O" 

00l!;>05 

OU150b 
U01!;>07 
UOl!;>OIl 
001~09 
001!;>1u 
OOl!;>U 
UOl!;>l" 
00l5U 
U01!;>14 
OUl!;>15 
UOl!;>lb 
OOl!;>l·' 
001510 
001!;>19 
001;2u 
00l!;>21 
vUl!;>;!, 

03AA 
03Ai. 
03Ai:. 

03AF 
03b1 
()3b3 
03tl4 

03b5 
03u·7 
0::lt>9 
O:1bA 
()31:1ti 

03bl) 
03bF 

03(1 
03C3 
OK4 
OK!;> 
(dU 

UK':I 
03CA 

u3CC 
03(0 

03lF 
03lJO 

03i12 
u::lil3 

03U:' 
03Pb 

03DIl 
()3v':l 

03lJo 
03U<' 
(31)1:; 
031)F 

0:;£1 

03U 
03t.4 

03t.o 
(dE8 
U3l;;.A 
03Eu 
03U': 
1J3Et:. 
IJjl;;.~ 
O:1fU 
03h: 
V3F4 

031'1> 
0::lF8 
03F':I 
()3Fb 
O:;Fu 
03Ff-

8880 2107 
8980 2101 
OA76 

FbCO 0003 
03tiO UOOO 
OF80 
;an 

ftKO 0003 
0380 0000 
uF80 

~p~e 03Al 

1)3bO 1634 
9680 2119 

b900 218F 
0001 
':1871 
1900 03Fb 
9~OU <:180 

Y871 
9FUO 21ti7 

ACFl 
MilO lU7<. 

9871 
':I~OO 2114 

9871 
':I~UO 211; 

':1871 
9FUO 2117 

IKf-l 
1:11'80 2163 

9871 
9F00 Utl4 

9871 
':IFOU "IS!;> 

0380 lOblJ 

9871 
':IFuO 21B7 

FB(O 0003 
lJ380 0000 
OFbO 
21b7 
860{J i18F 
000;': 
0587 
UU80 03Fb 
UF80 1021' 
UfbO 0237 
AbbO 217() 
9UD2 
0200 03(1 
UU60 0237 
UF80 10,,1-
tl365 

x 

x 

* 

OtOC 
<'Ml 
tlAG 

<.ALL 

<OXI'S+l 
<OXI'S+l 
>MOVEZb 

lV$).LV$TC.MS~LPS 

tALL lV$rH.ZV$TD.D~PS 

LOOP ('UUNT 

b Ir NUT DONE:. WITH PASS YE:.T 

REPORT PASS CvU~T 

b <MOUEZA KE[P LOOl'lNG 
***************************-******************************************** * MODE p. PklNT SuMMA~Y OF FIRST Tl;;.N (10) t.RRUkS. 
* MOOt.P LNJ !l>b!;>.<<'LRMOD CLEAR 10 MOOE~ -0 -1 _2 -3 

LAI:I $Bl,<ERTU START U~ TAbL .. 
* MPA 

* 
* 
* 
* 

* 

* 
* 
* 
* 

LUT <PFLAG.;l SET MUUl;;. "PH FLAG (FOR ERR REPORTs) 

LOk 
bE:.l 
STI{ 

LUR 
ST~ 

LUll 
STb 
Ll)R 
STk 
Ll)k 
SIR 

LuR 
STk 

LUB 
STb 
LDk 
SIR 

$Rlt+$IH 
$1<l.<MPDUNE 
$R1.<LAUl;;.L1 
!l>Rl.+$b! 
$~I.<LAbEL2 

)l;l2.+$tH 
$B2.<"NE~t-

3>~lt+$I:H 
!l>~l.<E~DRIV 

:s.~l.+$Bl 
!l>Rl.<ERI'IL[ 
!l>1<l.+$IH 
!l>~lt<ER~~C 

$b3.+!l>bl 
$IH .<SLUb 

!l>~1.+$b1 
:s.Rl.<STATl 

LlJk :s.R1.+$bl 

b IF RtS] Of- IAbLE EMPTV 
LABEL 1 A~C 11 

LABtOL;.:. AS(I1 

EHR LUC. H~X 

DRIVE NUMBt.R. HE:.X 

riLE NUMbt.R. HEx 

RE(ORl) NUMbEk, HEX 

DATA oUFrEk AvDRESs. HEX 

STATUS WURU 1. HEX 

STR !l>kl.<STAT2 STATUS wURO 2. HEX 
* NO~ GO Vi:. t-URTH AND PklNT THE ERkOR kEI'URl 
* 
* 

* 

LNJ 
LuR 
STk 
CALL 

Lbf 

bur 
LAb 
STb 
U 

$B5.<rNE~MP 

$Rlt+$B1 
$Rl.<TEMPA 
LV$IH.ZV$T().l~MI'A 

<PFLAG.;2 
>MPo 
:a.1:l!:>.<MPb 
$b5.<St.NSb5 
<NEAl 

REPORT T~E l;;.RKOk SUMMARV 

PRINT I'ASS (OvNT. DECIMAL 

WAS BRK UETt.(.IEU? CLR FLAG 
b IF NU b~K fuUND. CONTINUl;;. 
RETuRN Hl;;.RE ArTl;;.R (/R AT "Nl;;.XT?" 
StRVICt IHE bKE:.AK 

MPB LAd !l>b2.<ERTb+(B+i*$AF)*10 ENU UF BUFF~R 
<'Mb $Ul.;$B2 
bL <MP" LOOP uACK "UR MURt. 

MPDONE LAb $B5.<Nt.XT SET U~ FUR kt.IUkN 
~~~ ~~~.<Sl;;.NSb5 ~6RT8Hy¥LUN'T GET BACK iN-LINt. 

************************************************************************ 
* * Nt.XT ~ULLU.~ MOuE "A". fl~ST CUME THl TURN-ARUuND AND oTHER 
* OIAuNUSTI<' T~51~. TH~N CO~i:. THE NORMAL UAIA TkANSFER TESTS. 
* ************************************************************************ 

,""\ 
\"j 

o 
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'. 

(: 
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0()1~23 
001~24 
001~25 
001~2c 
001!:>21 
001!:>21l 
001~2" 
001~3U 
001531 
00153, 
00153j 
OOl!l34 
001!:>35 
00153c 

001~31 

001;311 
001!:>3" 
001;40 
U01541 
001:,4i 
00154j 
001:'4 .. 

001~4~ 
00154c 
001547 
'0015411 
001:'-4'1 
Uul~50 
001551 
001;5" 
001:'5" 
001::'54 
001;55 
u01;5c 
001:'5'1 
001~5b 
001:'5'.1 
001;60 
001~6. 
00156<: 
001~6~ 
0015b4 
('015b5 
001560 
001!:>b7 
U01~bll 
001569 
001570 
001;71 
UU1,,,, 
001~7::> 
OU1574 
001;7; 
OOl:,7t> 
001577 
UU 1 ~'Itl 
(;0157':1 
OU158u 
001581 
OU1:'8, 
001;83 
001584 
001585 
001580 
001;87 
OU1~8!l 
001511'1 
OUJ.59u 
OOJ.;91 
001;9, 
00L!:>9:! 
001;94 
001595 
001~96 
001597 
00159b 
001~9'1 
00160U 
001601 
(JU1"O,t 
U01,,03 
001004 
001..,05 
0010Uo 
UOlt>07 
001cOb 
vU1t>0\i 
001b10 
001clJ. 
OUJ.01.: 
00lt>b 
001b14 
001015 
OOlolb 
00161'( 
001c16 
00101'1 
001b20 
001b21 
VU102" 
001b23 
001024 
001625 
OUlb26 
001027 
00102b 
00102'1 
U0103U 
001(:>31 
00103" 

U4UO 
(;40': 
U4U4 
U406 
0407 
0408 

U40A 
04U,-
040U 
04uf 
04l! 
04n 
0414 

u .. l0 
U417 
041" 

v41b 
04W 
041t 
v .. lF 
04«1 

04~b 
042lJ 
U4<:1::. 
0421' 
0 .. 31 

U4jj 
U43~ 
043b 
U43u 
U43A 
0430 
U43C 
04,:H. 
li4::lF 
0 .. 40 
U .. 41 
0 .. 4.> 
(;"4~ 
v .. 41 
v4 .. " 044u 
(;44U 

044F 
0451 
04?<: 
v .. !:> 4 
04'~ 
0457 
(;4''1 
045b 
()45~ 
045t 
04(>0 
0"01 
040'> 
U4£>5 
0401 
U46'i 
04bA 
v4b'
U40t. 
v470 
04U 

(;47 .. 
(;470 
0477 
047" 
v41A 
U47~ 
U47U 
0471' 
04tlO 
v'<tlc; 
0 .. tl4 
(,485 
0411'f 
U4tl'1 

tl070 uOOU 
0000 abF 
<12110 "OE" 
OvOl 
O!>83 
Uf80 04E:! 

li380 ufAl 
~431 
LJ380 10tb 
8000 22AO 
0000 aC2 
U7F( 
u380 Ubt 

4(01 
(FOO 119~ 
lJ3bO 1569 

()3110 OFA2 
5432 
4C02 
,-FOO ll"~ 
D38U 1~69 

1)380 O~A£ 
5433 
4(OF 
(FOO 2l9t 
U3tlO 15b9 

0360 ul-A2 
5>434 
4(10 
<'FOO 219E 
03bO 1569 

l>3bO OFA2 
~435 
t.1i7() AA55 
U31l0 1591 
<>Olb 
1(01 
~FI0 17Eo 
1~02 
lD09 
027( 
8700 llllt:. 
117UO 218t) 
li380 1599 
U3bO lObo 
':IbbO 044F 
91'60 21A4 
U3bO l!:>f'1 

U36U UFA2 
5430 
9b80 171::6 
4(1, 
<'1'00 21910 
fb70 ul02 
1)380 lbOF 
1(01 
9FOU 218~ 
91'00 £180 
4(10 
(!-OO 219~ 
lJ3i:i0 1599 
t.1:I70 :nOl 
EF uu 1 no 
401 
<.FOO 21"~ 
U3bO 10b6 
91180 U474 
9cliO dA4 
1)3bO 15F" 

03bO OFA« 
5437 
913110 n~o 
4(12 
"FOO d9E 
7<'01 
lJ3bO loOF 
1(01 
'1FOv ,,18~ 
11700 ,,18~ 
4(10 
lFOU 219~ 
lJ3bO 1599 
9B60 17Eo 

I***·*******A**************~******************************************** * TURN-ANUUN~ TEST IUO ONLY ON 'uD(Z" fIRMWARE LuAU) 
* * TNY TH~ ~ATA ~ATH. FlkST WNA~ 1 ~YT~ O~ * DATA ARou~U TH~ DAUuHT~R-bOANUl THEN 2 BYT~~ * (1 wORD), THt.N 10 tlYTf.5. ZERO::. + ON~S ARt. * UStU. ~ATTENN OF 'AA55' * bYT~-MOv~ 15 IHEN T~IE~. 

* * k1 = lI'WE-X * N4 = RANGl:. * Rb = vATA 
* 11 Hi =O ... OTkuPT INHIBII INTtRI<UPTS 

* llA 

110 

* 

*
* 12 

*
* 13 

*-
* 14 

*
* * 15 

T5A 

Ltl 

btlf 
b 

LNJ 
D<' 
LI~J 
lU 

bluF 
L.NJ 

.. BO"FL.G.=1 

>TlA 
.. T9A 

:r.b5,"LA~tL 
1Tl' 
:r.b5,"INIL 
..E.RASt.. .. OTT AS( 

>Tlo 
$~5.ce:.ETRNu 

L.DV :.R4,=1 
STN $N4, .. t<Nu 
LNJ $tl5.cuOWkAP 

CHE(K ~ltiM"'ARt. 

8 1~ "bU(Z" FIRMWARE 
SKIP T1-J9 IF "80C3" FIRMWAkE 

LA8~Ll 
INITIAL.ILE SUuSYSTEM 
MUST b~ UFF buT FOR T1-T" 

WAIT FUN RDY 

RANG~ 
RANe:.E 
RE.TNY kOUTIN~, IF NEEOE~. IS A Nap -- - - - - - - . - - - - - - - - - - - - - -

LNJ :r.b5,"L.AdtL. 
DC ITZ' 
L.OV !pR4.=2 
STR $1<4,"kNe:. 
L.NJ $B~,ce:.OwRAP 

LAb~Ll 

kAN(;oE 

- - - - - - - -- - - - - - - - - - - - - - - - - - -
:r.B5.<LAbtL. LNJ 

DC 
L.DV 
STR 
LNJ 

'13' LA8~Ll 
$1<4.=X'F' 
$N4,ckNe:. RANuE 

L/liJ 
I)C 
LUll 
S1R 
LNJ 

$85.<GOWkAP 

$b!:>,<LAbE-L 
1T4' 
:t.R4,=X' 10' 
$R4, .. kNu 
$c5.<GOWRAP 

WRAP AA55 !>5AA AA!:>5 

L.NJ :r.b5.cLAbEL 
U( 1T5' 
LON $k6.=Z'AA!:>5' 
LNJ $b5,cLDbUF 
5'-1. $Ro.6 
LI)II :r.kl.=l 
STI< :r.R6.<WbUF.$Rl 
AOI/ $Rl.=2 
CMV $R1.=9 
bL >T!>A 
(I. 'cOFStTW 
(I. cOF::.ETR 
LNJ sb~,<lURN 

t~~ t~~:~fP 
~Tb ~til.CkTHY 
LNJ $B~, .. (OMPAN 

55AA 

- - - - - - - - - - - - - - - -
LABE.Ll 

RANe:.E 

DATA PATTEkj~ 

LA6t.Ll 
SP£:CIAL IJATTb,/Ii 

WRl1E UFfSET 
READ O~FSH 

- - - - - - - - - - -

SET U~ FOR REIRY MES&AGt: 
RETRY LQ(;ATIOj~ 

*- - - - - - - - - - -* bYT~-(UNtl(;OUkATIUN wHA~-A~UUNO (ODD OUT - ODD IN) 
* Tb 

*- -
* * T7 

LNU $B5>,cLAbI::L 
1)( 'lb' 
LAb )bl.cWbUF 
L.OV SN4,=X'12' 
STR .. I<4, .. flNG 
LOH $Rf.=X'0102' 
LNJ $b5.clNCbfR 
t.V\! $1< 10 = 1 
STN $Rl,"OF~tTw 
SIR $Rl,<OF~ETk 
LOV $N4.=X'lO' 
SIN :IoR4, .. kN'" 
I.NJ :r.b5,<TUNN 
LDR $k6.=X'330~' 
5TH :IoRo,<WbUF 
Lv\! $U4,=X'11' 
STR $N4.<kNu 
Lj~J $b5 , .. St T 
I.Ab SIH ,cT 1 
51b :Iobl,cNTNY 
LNJ $B5.<COM~AR - - - - - - - - - -

BYT~-(UNFIGURATI0N 

LNJ 
OC 
LAb 
LuV 
STR 
LUll 
LNJ 
LO\! 
:llN 
lL. 
LDV 
5TH 
LNJ 
LAb 

$b;,<LAbEL 
'T7' 
$b1.<WbU!
sR4.=X'1<:' 
SR4.ckN'" 
)N7,=1 
$b?cl/liCbH~ 
$Rl.::1 
$R ~. <uFSE.TW 
.. OFSElN 
$R4.=X'10' 
!iiR4 ... NNu 
!Io65, .. TUNN 
:r.bl ... WbuF 

LAB~Ll 

RANuE 
UATA ~ATfERN 
INCREM~NTING wATA 
bYTE-'UNI- fuUNA'T ION 
WRITE UFt-SET 
NEAD O~F~ET 

RAN"'E 

COMPAH~ kANGE (BYTES) 
NANGE 
5ET UP Ok ~ETI<Y MESSAGE 
RETNY L.OCAT IOj~ 

- - - - -(JDU OuT - EVEN IN) 

LABELL 

RANtoE 
NANtoE 
DATA PATIERN 

WR IT t: UF I' SH 
REAu UI-F:lET 

RANGE-
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001033 
001034 
00103~ 
00103b 
001b31 

,00103b 
QOlb39 
()\l~ 040 
01it.041 
UOn,42 
0010";; 
00104'<t 
1)0104) 
00104b 
OU1047 
OUll.>4U 
001049 
001050 
0010'. 
00105, 
UU105$ 
001b54 
00105; 
OU11.>5t.> 
0010!)7 
001050 
UOl05'1 
0010bU 
001061 
00106, 
UOl063 
U011.>64 
00106; 
001060 
001067 
00106b 
OU11.>0" 
00107u 
001071 
OUlo7.:: 
001673 
OUlb14 
tf(jl01; 
001070 
0011.>17 

001010 
001019 
U01bllU 
0010111 
UOloll':: 
001b8;) 
0010S .. 
0010S; 

0010&1.> 
001bSI 
0016S11 
001689 
001690 
001b9. 
OU1692 
00169j 
OUl09 .. 

001b9!) 
001696 
OUl091 
OU169d 
001099 

UO 1"10U 
gSH8± 
OUl10;; 
OU1704 
OU17U; 
U01706 

001707 
001708 

OUI109 
00171u 
001711 
UU 171.: 
OU 111 ~ 
OU1114 
OOln~ 
001710 
001111 
00171b 
00111 .. 
OU112U 
OU1121 
00112i. 
00172.; 
00172 .. 

001725 
001726 

001121 
0011211 
U0112'1 
001730 
001"131 
001732 
OUl133 

041Hl 
IJ4tj( 
1J48t 
0~90 
049( 
U494 
049b 
0 .... 0 
049A 
049l 

O .... t 
1.i4Au 
b4Al 
uitA, 

8~~~ 
04Aii 
U4AII 
04M. 
04AV 
04AF 
04bO 
0 .. b2 
U"1.>4 
U4bb 
0 .. tll 
04u9 
04bl< 
04b( 
04bl:. 
04lu 
O"C':: 
04C .. 
04(1.> 

U .. (ll 
O .. (A 
U4lu 
U4CL 

U4(t:. 
U41.J0 
U4U, 
U4l)j 
04D4 
04U~ 
U41.J1 
04D .. 
04Ut,J 
U4DO 
04DF 
U41:.1 
U4t) 
041:.S 
041:.1 
04t:.tl 

0 .. 1:.':1 
04Lu 
04t;C 
04Lt:. 
04Fu 
(J"~·l 

041''; 
U .. F5 
0 .. 1'1 
U4Ftl 
lAFA 

lAfo 
04FL
O .. Ft 
O!)UO 
U~U.:: 
U~04 
U501.> 
0501 

050il 
O~OA 
U!)OC 
050V 
0~0~ 
0511 
0513 
0;14 
U!)lo 

0~17 
0,1" 
O!)'I> 
05!( 
051U 
0!>1F 
OS21 
05'::': 
0~24 
0526 
0~Z1 
052'1 
OS,B 

402 
UOG 
fS10 
03S0 
881>0 
881>0 
1)380 
'1bSO 
9FbO 

'D31.i0 

D3bU 
S43b 
4<.1<: 
<.1'00 
1'810 
9b80 
LJ380 
b1UO 
1(01 
9fOO 
4(10 
GOo 
Li3SU 
9BbO 
4C11 
LI'OO 
1<':01 

"U3bO 
1'810 
~FOu 
1.J360 
9b60 
91'80 
1.J38u 

21'9t. 
OlOi! 
160F 
219E 
2l9E 
10tl6 
049t 
2lA4 
15f9 

OFAZ 

219t. 
0102 
111:.6 
160/-
21St:. 

Z16U 

219£ 
1599 
11f.6 

219£ 
L601' 
3301 
t7 1:.0 

UbI> 
04(8 
2lA4 
1SF9 

1.13&0 UI'A2 
;439 
4<.10 
([-00 2l9i: 

fbCO U003 
U3IJO 0000 
OF80 
17£b 
'::OFl 
tl"fOO .21810 
810U Z180 
U380 1599 
D380 IOB6 
9680 041::3 
91-80 21A4 
V3IJu 1~f9 
bUUO 22A9 
0000 22bO 
0"7F( 
&380 

v31)U UFA2 
!)257 
031>0 UFl:.C. 
112Bu 2164 
O;WO 
o,Ou 0!)31 

8000 U99 
OOOU UC2 
0-'04 
0380 1U30 
31';0 

1J3bO OFl~ 
0064 
!lOOU ab2 
UOOO 22BI:. 
D3bO OF!:l 
82&0 21B5 
4000 
051'b 

D3bO Of!:C 
8980 21134 
0988" 
9tlOO 2 Ib!> 
9t>30 20FA 
9b1u lOOO 
19U4 

"D380 1030 
3131 

038U OfE( 
1>280 21b4 
8000 
O!)[-b 
80UO 2165 
0000 22(0 
U1f( 
9800 dB4 
9610 (200 
19S5 
9800 216S 
9630 20FA 
91>1U 8000 

*- -

W~ 
LLJk 
LI.J 
LitC 
Dtl 
LNJ 
LAD 
STtl 
LNJ 

:Iok4,=X'12' 
:Io1'<4,<RNb 
iR7,=)(l010Z' 
iEl5,<lNCbf-R 
<kNIl 
<kNb 
iB!>,<StT 
ib19<TtI 
$Eil,<kTRY 
ibS,<lOMPAk -------

RANGE ; 
DATA PA TI iiolffi 

RANGE =X'0010' 
SU UP FOR Rf.TRY MESSAGI; 
RETRY LOI.ATIO .. 

- - - - - - - - - - -
* * T8 

bYT!:-(O~F1GVRAflON (I;VtN UUT - ODV IN) 

LNJ 
Ol 
LvV 
~TR" 
LlJf< 
LAb 
LNJ 
(L 
LLJV 
!>TI'< 

~¥~ 
LNJ 
LAi:S 
LDV 
STR 
LUv 
LI~J 
LUR 
!>Tk 
LNJ 
Ll<b 
!:>lb 
LNJ 

:Iob5,<LAbI:.L 
ITS' 
$;(4,=X'12' 
$R4,<I'<NIJ 
$R7,=X'010Z' 
$bl,<wbUF 
$b!),<lIKb/-R 
<OF!>UW 
$R1,=1 
$k1,<OF:)E:TR 
$k4,;X'10' 
:oR4,<RNG 
$b5,<lURN 
itH ,<W!:IUF 
$R4,=X'U' 
$k4,<RNb 
:a.R1,=1 
$b5,<lN(bFR 
!l>R1,=X'3301' 
:toR7,<W8UF 
$b5,<~l;r 
:Iobl,<19 
:Obl,<RTR't 
:ob5,«O~IPAk 

LABELL 
RANIlE 

WRITE Oft-SET 
RI;AD Ot-F:>ET 

RANbE 

kANGE 
DATA PATIERN 

SI:.1 UP FUR RtTRY MESSAGt 
kETRY LOlATION 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - -* WkAP DAI)IlHll;k-!:IuARD wITH ~ANOOM UATA 
* T9 LNJ :OB!),<LAbI:.L 

I.JI. "9' LABELL 
LVV $k4,=X'10' 
!>H< $R4,<RNIJ 
lALL iV$fk,WbUF,DCb (RANDuM UATA. 8 WORDS) 

19A 

C.L 
LL 
L~J 
LNJ 
Ll<b 
!>Tb 
LN,J 
lu 

<O/-:>tTw 
<UI':>I:.IH 
$b!>.<TUHN 
:ob;.<~ET 
$bl,<T9A 
$BI.<RTkY 
:Iob5,«OMPAR 
<NOk~IAL ,<01 (O'lF 

blOF >T9A 

WRITE UFt-SET 
REAli Ot-F:>tl 

SET UP FUR Rl:.fRY MESSAGt 
RETRY LOLAIIO,~ 

GET OUI UF ()I~GNOSTIC (ONfluURArION 

JMP $BI> RETURN TU hANvLER 
*****************************~****************************************** * RI:.WINU TEST. bl:.f TO 8-U-T, ~AkTIALLY CH~lK Rtw,NU OPERATIUN 
* kW LN,J 

uc. 
LNJ 
L" 
buT 

* 

:ob;,<LAbtL 
'RW' 
:a.b!),<IN:>TAT 
<STAT1'=l'0~,j.)()' 

<kWE 

* REWIND Tu boT 
* Iv 

blUT 
FN[klO b~J 
* kWA LN,J 

RWAA 

* 

IJc 
10 

LNJ 
Lb 

buF 
LNJ 
CMl 
bNl:. 
LOH 
XuK 
AUk 
btL 

kWo LNJ 
/-NtK11 UC 
* * NOW WAIT 
* kWl LNJ 

Lb 

bi:lF 
Iu 

8jOF 
LUR 
XOR 
bNE.L 
LOR 
XOR 
XOk 

<Kl:.w 1 ND,' <OTT A!:>K 

>kWA 
:ob5 ,~t NtR 
, 10" 

$.b~'<TIMt .cOO 
~:'TUP 1O.<OTCOIH 

$b5,<lN!>TAl 
<STAf2.=Z'4UOO· 

>RWAA 
$B5,<lN!>lAT " 
<STAll 
>RWu 
$Rl,<STAT2 
:oR 1 ,<DXOl:.I~S; $;<3 
:IoHl.;;l'C.OOO 
$Rl,>RI'IC 
$b5,<I-NER 
'11 ' 

FOR ROy WHILE REwINDING 

$BS,<IN!>TAT 
<STATl,=l'8000' 
>RW( 
<STAT2.<INSIW2 
>RW(( 
$Rl,<STATi 
iRl,=Z'(200' 
:t>Rl.>RWD 
$Rl,<STAT2 
$Rl,<DXD£NS.$0(3 
$Rl ,=i '11000' 

LABtLI 
GET STATUS 
CHECK rOK bOT 

b II- ALRI:.ADY 

REWINO 

b 11- COMMAND lAKEN 
t~g~t~ HAV!:. bt!:.N READY FUR LOMMANO 

T 1 MtOU I /-Ok ••• 
100 MILLlS!:.(O,;DS 
RESET ~HAN asy FLOp 

GEl STI<TUS 
WAIT FUR Rtwl .. D TO START 

B IF NUT RI:.WlnDING YET 
GU SlAT 

b If STAll N(' 

MASK wlIH Dl:.N~ITY BIT 
:>b ON-L NE, RwND 

STAT Nb VURINu RWNO 
LABtLI! 

GET ~TATUS 
WAIT FUR ROY 

=EIFs~'gel ~~~D(~AITI 

~gYR~~~'Al~~,fg~TVALID 
B IF Nb 

MASK WITH Ol:.N~ITY BIT 
S6 bOT (UN L.lI'IEI 

SIATUS 

~ ... ~ 

0' 

o 



OUi 734 
001/3~ 
OU1I30 
Uvlr:H 
U01731l 
OOI73~ 
00114U 

00l/41 
00114 .. 
00i/43 
001/,,4 

00 1"14~ 
001140 
001/47 
001/41l 
001149 

oon~u 
Oolr~i 
001-', .. 
001"153 
oon;" 
00n5; 
Oui7;6 
001-,,7 
vOl/51l 
001'~~ 
001760 
U01761 
00176, 
001163 
001'64 

oUn6~ 
001/60 
00116 7 
OUI76b 
OUi/6~ 
001 no 
001 n 1 
00117 .. 
vOl7B 

0(d 774 
UOI'175 
001170 
OOl"l1"i 
00177tl 
00117<; 
001/80 
0011!l1 
00 I 7!l'-
001783 
001784 
OOlltl~ 
001181> 
00 l'7tl7 
001/8b 
001/89 
001190 
001/91 
00179,; 
001193 
001"794 
00 1/9~ 
001/96 
001197 
00179b 

OU1I99 
001000 
OUld01 
0011:l0, 
00ld03 
00lb04 

OOldO, 
OOlbOI> 
001b07 

0011l0b 
0011l0,:/ 
OOltllO 
001b11 
OOlbll 
0011113 
00lbl4 
001111:. 
00lb16 
00lb17 
OOlbltl 
00lbl9 
001b20 
0011:121 
0011:l2.:! 
00lil23 
001b24 
0011l2, 
OUlb21> 
00ib27 
00U!21l 
00lb29 
00lil3u 
0011131 
00ib3 .. 
001b3,;l 
001b34 
001b3~ 
00lb30 
OOlb37 

O!>!>A 
u!>5l 
US5t. 
u~~r 
uSol 
0!>03 
u50~ 
0500 
U50d 

u56A 
O~O( 
0:'61:. 
0~6F 
u571 
05-' 3 
u~7!> 
u510 
0~7d 

(;!)7'1 
O!>70 

0~7l 
0~7t:. 

057F 
v':l8L 
O!>tI" 
05114 
()~tlb 

0:'d7 
o ~>tI'J 
O:'tH) 
OStK 
()5t!t. 
(;590 
059 .. 
05'13 
0595 

()59 f 
()':l99 
O~9b 
0!>9l. 
0:;'1t. 
0SAO 
USA.1 
O:'A3 
U5A:. 

05AI> 
O!>Ac; 

OSA .. 
()':lAb 
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1904 
U3bO 1030 
3132 

bOOO U9'J 
0000 22(2 
07H .. 
Of7F 
0F7~ 
11000 nb4 
0000 all 
07F( 
9bOO odb4 
9'17u 11200 
09bv 
bOOO ,dl;)!> 
0000 nll) 
onl 
9800 211;)S 
9630 ,OFA 
.. 970 tlOOO 
0904 
v380 1030 
;)133 

b3t!1> 

V3bO ufA2 
4552 
I;QOU aAO 
0000 at.;, 
on9 

87uu 2HlA 
()380 OfC5 
OOOi 
6000 ,,104 
0000 22l( 
bAIlO 21bA 
onl 
bOOO ,Ib:' 
0000 22(0 

9bOO llb4 
9970 tlOOO 
09&b 
91100 21b5 
.. 630 ';:OFA 
9970 &000 
0904 
U3t10 1030 
3139 

1)380 L 709 
de:: 1 

u3bO 100F 
tl31l6 

lJ38u OFA2 
464D 
BO()(; 22AI 
0000 aC2 
07F9 

b70(; d8A 
U31l0 OFtS 
0001 
tlOOO 21b4 
0000 aCl 
&A&O 2lElA 
07F7 
tlOOO 2185 
0000 220) 

9600 2184 
9970 tl400 
0988 
'J800 ,IUS 
91>30 ,OF-A 
9970 aOOO 
0904 
U380 1030 
3231 

Ld80 1709 
-'322 

lJ380 lOOF 
11386 

0380 OFA2 
4252 
lJ31l0 1453 
lJ31l0 OFEC 
9800 21b4 
9970 8400 
098& 
9600 21B':l 
9630 20FA 
9910 8000 
0904 

kW() 
~NI:.H12 

* * UNl1 
* kWt:. 

HWFF 

blL 
LiIIJ 
()l 

:l.kl.>kwt 
:j,bS.<~Nt.k 
, 12 , 

AT b-U-T. uO AiIIUTl1tk ktwlNl", SHOULU HAVe .. 0 EFFECT 

IU <ktwIND.<OTTA~~ ISSuE kt:.wlNU 

b IOF >HWI:. HAN" I N I HtkEe 
NliP >:1.-1 UtLAV 
NUP >$-1 DEeLAV ~OMt MUkE 
10 <STAll,<INS1wl GET STATI 

blUF 
LUR 
lNH 
bl<t 
lu 

blUr 
LUR 
xUK 
lMf< 
bt. 

lAN'T (,t.1 STAIUS WORD ONt 

I<OV. oUT 
B IF N" 
GtT ~tLOND STATUS WURD 

~ I~ CANI ,,IT IT 

MAS~ WI1H uf:.NjlTY BIT 
ON-LiNt. 
U If u~ 

kWG LNJ lANT "t.T STA1 ON NG AFTt:.k 
LAbtL<: FNER13 l)( 

* 
kWNO ~I<U~, UuT 

k~H ..IMP $b6 tND UF Tt.SI k~. RETuRN TU HANOLt.H 
************************************************************************ * tkAS~ TAPE. TIMt tl<ASt FNUN bUT ANU lHtL~ fDk ,APt MOTIOh OFF- ~D'. 

* ~R 

* 
f:.HA 

* 

Ekb 
FNt:.H19 
* * NUW 
* Ek( 

* 

LNJ 
Ul 
,Ill 

blOF 

tL 
LNJ 
l)C 
10 

INL 
blUr 
10 

LlJR 
O,W 
bl'lt 
LOt< 
XOk 
l~lk 
bt 
Lj~J 
vC 

9>t:l5.<LAdtL 
'tk' 
<tf<A~t..<OTTAS~ 

>tH 

<TlI'ilNI 
9>b5,<lIME 
1 
<SlATL.<lNSTwl 

<TlI~C.NT 
>tHIl 
<SrA-12.<liIISTW~ 

!Ioklo<STATl 
!Iokl.=£'dOOO' 
>tRu 
9>f<1.<STAT2 
:l>kl.<lJXOEeNS.$'l.3 
$kl.=i'8000' 
>t;;kl 
$U':l.<fNt:.H 
'19' 

LABtLl 
ERASE 

SET UP FUI< TIMING 
TIMtOU" fOk ••• 
1 M~ 
TkV TO GtT STATUS 

ACc.UMU~ArE TIMER 
b IF hOT UUNEe 

b IF ~'AI I 1'4" 

MAS~ wiTH 

~ H 51 AI 
STATU~ NG 
LAbt;;L2 

utN,,1 TV biT 

OK 
AFT ... R t:.RASE 

LHtl.~ AbAlh~T ALLO~ElJ lINt LIMl1S. 

LNJ $~~.<lIMCH~ lHECK NOMINAL VALUE. ERk IF OUT OF LIMITS. 
Dl <ll1',EeR CONTAINS NONI,.AL TIME 

LNJ ~~5.<St:.NSt NEX1? 
JMP $bl> kETURN 

************************************************************************ * flLt NAWK fI:.ST. WHilE ~M FOLLOwiNG AN t.kA~E (11:.., NOT FROM ~OT). * TIMl 1HE OPt:.kATION ANU lH~C.K STATUS. 
* FM 

* 
FMA 

* 

FMb 
FNEH21 
* fMC 

* 

LI~.J 
Ul 
lu 

:l>U5.<LAUEeL 
'FM' 
<WR 11 FM. <OTT ASK 

bluF >FM 

lL 
LNJ 
U( 
10 

INl. 
biOI' 
IU 

LUk 
CMf( 
b'~t:. 
LUt< 
XvH 
lMR 
8E 
LNJ 
lJe 

<IIN(NI 
$I;)S.<lIMEe 
I 
<STAII.<INSTwl 

<TINlNT 
>FMA 
<STA1,.<lNSIW, 

$kl.<STATI 
$Rl.=Z'1l400' 
>F-Mu 
;iokl.<STAT2 
;ioRI.<UXlJtNS.$~3 
$IU.=Z'8000' 
>fMl 
$b5.<rNEeR 
, 21' 

LAbEll 
WRITEe fiLE NAKK 

SET UP FUR TIMING 
Tl MlOU I f Ok ••• 
I MS 
TRY TO Gt.T STATUS 

ACCUMULAlI:: Ti"IE 
b H- NUT DvNt 
GET SlAT 

RUV, f'~ UET 
B IF S I A I I 1'1(;0 

MAS~ wiTH OEN~ITV BIT 
ON LINt. 
Il If 5' A"I OK 
~TAT N" AFTEek "WkITE FILt." 
LABELl 

~NJ $~5.<IIMlHK CHECK liME. t;;KRUR IF NG 
DC <TlNFM NOMINAL fIME I-Otl WFM. N/I:$OTt 4~ IPS 

LNJ :o~~.<5ENSE NEXT? 
JMP S56 RETURN 

************************************************************************ * bACKSPA(t:. A HEe(UWD. (IS A FM). CHECK THAT DATA wAS WRITTtN IN Te5T 'I'M'. 
* bR LiIIJ 

U( 
LNJ 
LfliJ 
LDK 
lMk 
bNt 
LUtl 
XUK 
lMK 
bt;; 

$B!>.<LAbtL 
'Uk' 
,.I;)5.<bSR 
$t:l!>.<INSTAI 
SI<1 .<STAT 1 
sklo =L' 1l400' 
>IlHA 
$Rl,<STAT2 
:OHI.<l)XDtN5.$R3 
Skl.=L'1I000' 
>bRo 

LABeLL 
STAHT 10 bAl~ SPACE A REl 
WAIT FUR NUY AND GET STAI 

=DI~ ~7A¥iTAG~/UOT, ETC. 

MASK wiTH Ot:.N~ITY BIT 
ON LINt 
Il IF SI AI UK 
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0011>31:1 
0011:13\1 
0011:140 
001041 
001114<; 
001843 
0011:14<1 
0011145 
0011:!4b 
0011147 
0011141:1 
0011149 
0011150 
0011151 
001115.: 
0011:!53 
001115,+ 
00105~ 
001115b 
0011:1!:>7 
OOlb~1I 
Ou11:159 
001111>V 
001111>1 
001b62 
00111b3 
001111>4 
001116!:> 
OLl1bl>b 
0011167 
00l06ti 
001111>9 
001ti70 
001071 
0011:172 
0011:173 
001b7'+ 
OOlB75 
001b7b 
OV11H7 
0011:1711 
0011:179 
001b80 
0011:181 
0011:18, 
0011:1Bj 
V01titi'+ 
()U'11:185 
OUl1186 
001b87 
()01B8b 
0011:189 
001090 
0011191 
UOlb9<: 
U01,,93 
001b94 
001b9~ 
001096 
001 b97 
001090 
OUld99 
UU190V 
001'JOl 
001'102 
001'103 
001'10,+ 
001'105 

001'10b 
001'10"/ 

00190b 
001'10'1 
00191V 
001'111 
001'11, 

001'1D 
00191,+ 
OU191~ 
UV l':t 10 
OLll'117 
Llu191d 
001'11'1 
001'1,0 
001921 
001'12<: 
OLll'i2j 
001'12,+ 
001'1Z~ 
001920 
001'121 
0019211 
001'129 
001930 
001931 
00193<; 

00193j 
001'134 
001'.i3!:> 
001'130 

00193"1 
001'13" 
00193'1 
001940 
001'141 
001'14.: 

001'143 

V5UF 
05c.l 

05C2 
05e.4 

05C!:> 
050 
a5CI:! 
05CA 

~~tt 
05UO 
O~Ul 
0!:>1J3 
0505 
05U1 
U5Uo 
v5DA 

O;Utl 
u,Ou 

05Ui; 
0!:>t:.0 
05£1 
05U 
05E.~ 
0!:>1:.7 
05£'1 
05EA 
051;C 
051;1; 
05FO 
05Fl 
05D 

05F4 
05FI> 

0~F7 
05F'I 
05FA 
05H.. 
v51-t 
0000 
000.: 
Ob03 
vb05 
ObOI 
libO'I 
00011 
VbOC 

O<>OU 
Ol>liF 

Obl0 
001, 
0013 
061!:> 
{J1>17 
Obl'1 
Ol>lA 
OolC 
Oblt 
OoH 

0<>.:1 
0023 
01>25 
vo'b 
01>27 
0029 
{Joi::A 

v03A 
003(, 
01>31; 
Ol>4V 
v041 
0043 
0044 
01>46 
0048 
0049 
01>4tl 
0<>4C 

01>4U 
Ob4F 
0<>51 

U3bO 1030 
3235 

u380 100F 
831:!1> 

D380 OFA2 
41>52 
1>380 13E9 
u31:10 OFEC 
9800 llb4 
9970 8400 
098b 
9800 llt35 
91>30 20FA 
'1970 8000 
0904 
D380 1030 
3239 

U3t10 100F 
b381> 

U380 OFA2 
4241> 
0380 1414 
0380 OFEC 
9800 ,164 
9970 8400 
09b8 
9800 ,185 
9030 <!OFA 
9970 11000 
0904 
l.i3bU 1030 
3330 

l.i3bO 1001-
83bl> 

0380 
41>41> 
{;380 
D360 
9bOO 
9970 
0981l 
9800 
'11>30 
'1970 
0904 
l.i3bO 
3331 

OFA2 

13B3 
OFE.l 
21b4 
b400 

US:> 
20fA 
0000 

1030 

l.i380 100F 
8380 

(;3bO OFAi:: 
4540 
8180 17Eo 
0000 22BC 
0000 20FO 
07FA 
0000 22A2 
0000 2212 
uHe. 
l.i380 131>E 

IHbO 142b 
ll;:bO 2184 
iJ400 
05bb 
D3bO 1030 
3230 
Of60 vl>1l4 

0380 1340 
03bO 142b 
9800 21b4 
9570 0600 
9970 0400 
090,+ 
1.1380 1030 
3332 

D3bO 174b 
8000 229C 
0000 22C2 
OnA 
U380 Ofe.5 
0001 
11000 ll04 
0000 22Ce. 
U705 
U380 1030 
3333 
OF94 

tlOOO 21b5 
0000 22CO 
9800 21b4 

BRA L/ltJ $b5,<fNER 
'25 1 

5TAT /ltb AFTE.R 't35R' 
LAS~L2 FNE~2:> Oc. 

* BRb LNJ $tl5,<5ENSE NEXT? 
JMP SBI> RE TURN 

************************************************************************ * FORwAkD SPALl:. A ~I;.CURO AND CHE.CK 5TA1U5. (RE.C ,5 A FM) 
* FR 

f'RA 
f'NER29 
* FRb 

LNJ 
UC 
LNJ 
LNJ 
LUR 
LMk 
bNE 
Lui< 
XOR 
CMR 
bl;. 
LNJ 
ue 

$B;,<LAbEL 
'FR' 
$65,<FSR 
$B5,<IN5TAl 
$Rl,<STAll 
$Rl,=l'8400' 
>FRA 
$Rl,<5TAT2 
$Rl,<OXI)ENS.$i(3 
$IU ,:;,'8000' 
>FRtl 
$b5,<FIIIER 
'29' 

LABELL 
START 10 SPALt FORWARD 
c,E.T 5TATU5 

RDY, FM OET 
[; 1 F S I A Tl NC, 

MA5K wiTH OEN~ITY 
ON LIlllt. 
S IF SIAl OK 
STAT IIIb AFTER F5R 
LABt:.L2 

BIT 

WHICH 15 /-M 

LNJ $tl5,<SEN5E. NEXT? 
JMI' $Bf> RUURj~ 

************************************************************************ * bACK5PACl A FiL~ ANO lHEC( 51ATU5 
* bf 

bFA 
FhE.R30 
* bfU 

:Iot35,<LABI;L 
'BF' 
$b5,<b5F 
$b;,<IN5TAT 
:.IU ,<5rATl 
$Rl'=L'8400' 
>bfl< 
$Rl,<STAT2 

LA6t:.Ll 
5TAkT ro t3ACK~PACI:. A fiLt 
GET 5TATU5 

RDY, FM 0101 
B If 51All III" 

$Rl,<OXOI:.NS.$i(3 MASK wiTH DEN~ITY BIT 
$kl,=l'8000' ON LIht 
>SFu B IF 51Ar OK 
S85,<rIllER 5TAT Nb AFTtk BSF 
'30' LABEL2 

LNJ $b5,<StIll5E NtXT? 
JMP $bl> RE TUklll 

************************************************************************ * fORwAkl) SPALl; AI-ILl:. 
* FF 

FFFA 
FNI:.R31 
* 

LNJ 
DC 
Li'lJ 
Li'lJ 
LOR 
ll'11< 
b/ltl:. 
LOR 
XUR 
lMR 
bl; 
L/ltJ 
Ul 

3o!:l5,<LAdI;L 
'Fr' 
3085,<1-5F 
$b~,<INSTAT 
$R1,<STAll 
$kl,:;:l'8400' 
>FFf-A 
$kl,<5TAT" 
:l.kl,<IJXDENS.$,<3 
:Iokl,=l'8000' 
>FFo 
$t35,<rNER 
'31' 

LA6tLl 
START 10 FORwARu 5PACE A flL£ 
WAIT fUR RuY, G~T 5TAT 

kOY, fM UEI 
13 If SIAll N(' 

MA5K ~1TH vEN~lTY 
UN L 1i~1:. 
I:l II- SIAl 01<. 
STAT N~ AFTER F5F 
LAtll:.Li 

bIT 

Hb UIJ $1;)5,<5£NSt NtXI? 
JMI-' $bl> RI; TURN 

************~**************.******************************************** * ~RA51:. THt:: "IR~r fiLl; MAkK, BACKSPACE A KtL. 5HuULO GET TU 8UI. 
* I:.f-

EFJ 

E.Fb 

* 

L!>IJ 
IK 
lULL! 

bluF 
lu 

I:llUF 
LNJ 

LNJ 
Lb 

buF 
Li'l,j 

FNtk20 LA 
b 

* 

:l>b5,<LAb~l 
'tr' 
<wbul-.<IUWI<IT,<Dl32 

>I:.I-J 
<wI< 11 t;., <OTT A5<. 
>I;ftj 
:l>t35,<C,ETi<i'l(' 

::iiB5,<65Rw 
<!:>TAll,=Z'0400' 

>1:."" 
S85,<I-NE.R 
'20' 
<lFI 

LABELL 
Iw~lTl 5UME O~TA) 

WAIT FUI< N/bSY 

~~(~ !:>~ALE TH~T kECORO 

I:l IF i'l/FM, UI<. 
C~g~t~N'1 bE rM UIII NORM Ktl 
AbORT IHt. lESI 

: NOW lkA5£ IHI:. CURRENT kEC.JkD. OOIN" A U~RW 5HOvLD THEN FiND A FM. 
£FA LNJ $S;,<ERAW 

FNI;R32 
* 

LN,j $t35,<bSkW 
LUk :l.Rl,<STATl 
AND $Rl,=Z'0600' 
eMR $kl,=l'0400' 
BL >EFC 
LNJ $b5,<fNER 
lil '32' 

"M, tlUI 
SHOuLli Ut:. FM, N/I:lOT 
B If 5 I A I OK 
5TATl SHUULO 01; FM, 
LABI::L;;: 

NtBUI 

* NOW 
* 

,,0 TO oUT. vO b5R AND bSF. SHOULD DU NORMAL TERMINATIUN /-UR bUTH. 

tFl LNJ $1:l5,<,,0I:lUT kEwlND 
IU <REvMtl,<UTTASK 5TART IU BACK~PACE 

I:IIOF 
LNJ 
OC 
10 

1:1101 
LNJ 

FNfJ<33 1)( 
b 

* I::FD 10 

>I:.I-"e. 
$1:l!:>,<TiME 
1 
<51AT1,<INSTWI 

>E.I'I.I 
$B5,<FNER 
'33' 
>E.F I-

<5TAI2,<IN5TW2 

LDR $Rl,<5TATI 

WAI I FUR ••• 
I M I LLl St.CUND 
TkY TO ('I:.T 511<TUS 

I:l If ALK'Ev IUK) 
SHOULUN'T TAKt TIME TO !:lSR AT bUT 
LABI:.L2, ~TAT wOHO!:> IN M5b ARI:. INVALIIJ 
t3YPASS THE IIItAT TI:.5T 

o 

o 
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lJ01<;;44 
lJLd94, 
lJlJ194b 
lJul\l4., 
OU1'14(j 
001\14'1 
001'15U 
OlJI':I~1 
lJ0l'15, 
OOI'i5j 
001'154 
001'15, 

OU1')50 
OU1Y5., 
001 .. 511 
UU1\15'1 

OU1'16U 
uul\161 
8gt~~~ 
lJU1'104 
Oul\16, 

lJul'J06 
UlJl'J61 
OU1'70b 
Uul'1b\l 
U01970 
UOl .. 71 
OUl"l" 
UOln j 
001n .. 
001 .. 7, 
uUl,,70 
U01'i77 
001'i7tl 
UOl'J7') 
001\18u 
001 .. 81 
Oul 'i8 .. 
OUI\lb3 
001'78 .. 
00 l'f8, 
001\180 
OU1'i87 
001'i8b 
Uul\18\1 

001\19U 
001'191 
001'1'1, 
001\193 
UU1'19,+ 
001\1'7' 
OUl\19b 
OUl'f97 
UU1\19t1 
UU1'1\19 
Ou.:uOU 
UU~uOI 
002UO.: 
00:<U03 
00"U04 
OU2uO, 
UO;iUOo 
OU"OO"I 
Ou'(oO" 
uO,UO'1 
00201U 
U02011 
OlJ"ul" 
UU':ul;; 
UU,(Ul,+ 
00<'01, 
OO.::ulb 
OO.lUll 
uO,ulb 
U02U19 
OU2lJ2u 
OlJ2lJ21 
00"U2.:: 
OU.::u2;; 
()(),u2 .. 
UO':02, 
UO"u,(o 
U02u27 
UO,02b 

OU:<02'1 
OU2U3u 
UU~U31 
00203" 
002()3j 
002034 
OU203, 

OU2030 
OU2U37 
UOZ03tl 
OU2U39 
0020'+u 
002U41 
00<:U4, 
002U4j 
On044 
0020,+, 
002u40 
002u47 
00204b 
002U4\1 
oozu,u 

UbbU 
Ubb':: 
Uo04 
Uob:> 
u061 
Uootl 
UObA 
Uool 
UbblJ 
Ubbl-
00IU 

Ob Ii 
Ubn 
007, 
Uo77 
uo79 
007A 
(,b7l 
007t 
0000 
Ubbl 
0bll.) 

Ubtl4 
0bllb 

0blll 
Obts'1 
Obtsu 
UbilU 
Obbt 
Ut.IlF 
Ub9u 
0691 
Ob9j 
Ub94 
0b.9b 
Ob'1tl 
009'1 
Ob\lu 
Ub91. 
Ob'1t 
ObAU 

U6Al 
UbAj 
UbA, 
()oA1 
UbA\I 
UOAD 
UbAL 
06Al) 
UoAr 
uobu 
Ubi:>.:: 
UbUj 
Uoel:' 
Ubbb 
Uobll 
U6u;; 
Uooo 
Ubbl 
Uc;,bU 
ubbF 
061.1 

Ubi..3 
06L, 
U611 
06<.<; 
Ubi..A 
UblC 
U6lIJ 
libC.f 
Ool)l 
UbLl:> 
Obin 
00D7 
ObD'1 
ObUt:! 
UbOO 
libUr 
06U 
06E" 
0bt.4 
Ob~' 
ObEb 
06E8 
libl:.;; 
Oot.l 
ObtE 
u6H 
ObFl 
ObF, 

997U b200 
u98b 
98UO db' 
<;030 20fA 
9970 1I00U 
090,+ 
1J31l0 1030 
3334 

bUOO U<;l 
uOu0 22(2 
U7FC 
v3tlU Of-C~ 
Ooui 
11000 nb4 
uOOO 22ll 
U70, 
u3tsO .030 
333, 
ul-94 

dOO() db' 
0000 £ZCO 
\lbOO db4 
9970 8200 
U9bll 
98UU 2lti, 
%30 lUFA 
'1970 ilUOU 
09U4 
1J3bU 103U 
3434 

u3bO 100r 
b3bb 

l:.~bU 0749 
bf-UO u74b 
iJ3bU OFAZ 
~,~o 
OF7F 
uF-7F 
8<'51 
9A80 1415 
03UJ 
AbbO uOOO 
tlB80 1,01 
u~F2 
ALl80 14E9 
uAfi,J 
9b8U 1516 
<;F80 1,04 
bl3~ 

!J700 OOOU 
blUU UOOI 
870U 0002 
b700 OUO.1 
<;bOO 14£:.3 
945b 
IIl~l 
9~7u OU31-
8ALil 
b8W uOOO 
<;856 
'1nO uu3~ 
1986 
91380 14E.b 
9F8U 003~ 
O~87 
'1856 
8AOl 
'1bbO 1~01 
YF\lO OOOU 
v87() 0031:. 

b700 141:.4 
~901 006l 
l)4UO 14l::~ 
8055 
UOOO l2BF 
07Fl) 
0570 u03f' 
l)FOu 141'6 
EFOO 141.:.8 
EF-OO 140 
F870 0080 
8UOO 22b2 
OOOu abE 
7701 FffF 
0~01 FFFF 
U570 003F 
985, 
1901 u04F
<;256 
Itl8A 
898U 14t.4 
0981 0049 
bb0U 0148 
i.i3bO 103U 
333b 
8980 141'4 
0906 
t:HlUO u74d 

x 

x 
x 
" x 

LMK 
bNl 
lUR 
IIUk 
l~iR 
bE 

lFI:. ll>J 
FI'II.:.k34 (Ji.. 
* * klFI:.AT PklvlUU5 IE5T fuR oSF. 
* Uf 10 

blOF 
~".,J 
lil 
lu 
olUT 
LNJ 

fNi:.R35 liC. 
b 

III 

LUK 
lMk 
b,'1:. 
Lvk 
IIUk 
lNN 
bl.:. 

t::.Hl Li'lJ 
f-l'Ii:.R44 l)l 
* 

<Nl:.vl-ll,<UITA!>K 

>EFI-
:otl5,<T1ME 
1 
<!>TA11,<IN5TWl 
>IF\;I 
:..B~,<I-NEN 

'3" >EH 

<!:iT;;-12,<IN!:iTw2 

Slkl,<!>TAll 
$kl,=l'b200' 
>I:.FH 
$kl,<5TAT2 
:I>tH, <l)XDEN!>. $ ~3 
$Rl,="'8000' 
>EFI 
:.t:!,,<I-NlR 
'44' 

NL-Y, bUT 
b If :;,1 VI. NI> 

MA5~ wiTH UEN~ITY BIT 
ON LINI:. 
b IF SIAl OK 
STArl NG AFTE.K b!;R FRoM bOT 
lABEl2 

START 10 bAlK~PACE 

T I MEOU II-ON ••• 
1 MIlL1SECOI'II) 
TNY TO GI:;T ST;;TuS 

b I~ AI.K'lO (LJK) 
SHOULDN" TAK~ TIME TO b5F AT bUT ••• 
lAbtl2. !:>TAT ~ORI)5 IN M5G A"t INVAllll 
bYPASS NI:.XT T~ST 

ROY, bUT 
b IF !> I All N" 

MAS~ wiTH Oi:.N~ITY 
ON LINt::. 
b If- 51AI OK 
!;TAT N" AFTER B!;f 
lABI:.l2 

BIT 

FROM bUT 

E~I LNJ $b5,<SI:.N5E NEXT? 
JMP $bb Nt: TvRN 

***************************~******************************************** 
* INTt::kNUPT TL51. LHllK ALL lE.VE.lS OF lP NUPT AG;;INST All lI:.VE.LS 
* UI- PENIPHt::KA~ NuPT lUNINOL. N5=OVC lVl, Rb=CP ~Vl (OUTER LOOP). 
* NP 51tl 

* * * RPl 

li:.l/XC. 

kPU 

NPl 
* * * kPF 

kPFA 

FNI:.k3b 
NPJ 

STN 
ll'<J 
iJi.. 
I~UP 
I,;OP 
5TS 
5kM 

lAo 
LAb 
5Tb 
lI~b 
bAll 
Lllb 
5lb 
LliV 

lL 
II 
lL 
Ll 
liJk 
Uk 
lEv 
A,~l) 
INC 
ltlf 
lLJk 
!:iUb 
bNt.L 
LAtl 
!:ill:l 
b 
LON 
INl 
LAo 
STb 
LiJR 

lL 
bll 
Uk 
IU 

bIOF 
ANl) 
!:iTk 
!>TR 
!>TR 
lUN 
IU 

bOlC 
NUP 
ANI) 
lOR 
bLl 
5Ub 
t:!I>E" 
C.Ml 
bNE 
LOR 
LNJ 
DC 
I.Ml 
bE 
~Dk 

",tlb,<NPbb 
$k3,<kPk3 
$b5,<lAbt.l 
'NP' 
>$-J. 
>$-1 
=$Nl 
$kl,<lP~HAN,="03CO' 

:ob2,<ZH1!:iAZ 
:..b3,<I!:iANllV 
$b3,+$t:!2 
$b2,<HOOt:!F 
>NP., 
$bl,<i.llVIH 
$bl,<l!:>AkP 
$"b,=b3 

<lHIAFb 
<LH1AfB+l 
<ZHIAl-tl+2 
<LH1Al-b+3 
$I<l, <lVUC 
$Nl,=$kb 
=$Nl 
$kl,=L'U031-' 
=$Rt <LH Al-b.$NI 
$kl,=SlNb 
",NI,=03 
$kl,>RPO 
$fJ1,<ISATDV 
$bl,<lHl~AL+63*$AF 
>NPt 
$N1,=$Rb 
=$NI 
$bl,<I!:iAkOV 
:obl,<l.Hl!>Al..$o<l 
:01{5,=b2 

<lll:;v!;!:.M 
$k"kPN 
$k5,<CPlHAN 
=$R;,<UTR\.JPT 

>NPt-A 
:oN5,=Z'003F' 
$R5,<l)lVl 
$Rb,<PlVl 
$Rb,<llVl 
S.N7,:;llll 
<::'luP IQ,<OTlO"T 
$N7,$ 
$ 
:l.R',=Z'003F' 
SN1,=$N5 
SN1,NPN 
sNI,=$No 
$NI,>NPJ 
<DEI/SlM 
NPN 
$N3,<NPR3 
$B5,<f-NI:.R 
'3b' 
<OEv!:iI:.M 
>NPl<. 
$R3,<"PN3 

!:iAVE Rt::.TUNN ALJDkESS 
SAVt::. INOI:;X FUR FUTURE 

lABEL I 
FOR DEbUG ONly??? 
FOR Ot::.tlUb ONLY ??? 

U::'I:; 

NE!;t.T ALL ACTIVIIY FLAGS 

QUICK LEVEL CHANGE 
"ET Ri:.lIDY FUN lEVEL CHAN"E 
MAKl THt CHAN"E 
lOOK AI LEVEL ONLY 
GO bAC.K 10 Uli.! lEVEL 
AND Ri:.::'1:.1 ACTIVITY FLAG ,"OR 
GET CU"NI:;NT l~VEl BACK 
I::' THl::' ~IRSI TIM!:. THRUI 
- bkANI.H IF NuT FINST T MI:. 

THAT lVL 

SETuP ::'AVE AR~A AFTER lEV lNSTN 
SKIP IHI::' lO~~ NOW 
NI:.STOkl:. lUkNlnT lEVEL 
lOO~ III Ull) l~VEl 

INITIAL lEVl:.l FON DEVICE 

kESET ::'LMAPHUt<E 
b IF lNO OF T~ST 
STICK IN CP lhANNEl NUMbl:.R 
SET NEW l)EI/IC~ LEVEL 

lOOK AI OEVIC~ lEVEL 
STOKE IT AWAY 
STOkE PNUGkAM lEVEL 
********** 
!:iETUP '"Ok TIM~ UELAY 
GENI:;NAIE AN InTI:.RNUPT 

WAIT Ht::.RI:; FOR A WHILE FOR RUPT 
MAY CuME HERE AFTER RUPT 
lUOK AI UEVIC~ lEVEL oNLY 
PUT DEVII.E LEvEL INTO Rl 
lEVEL "ERO CAnT NUPT 
SEE WHICH lEVt::.l WAS HIGH!:;5T 
l)EVICE !>HOULO,.or HAVE RUPTEV - tlNANlH 
DID A kllPT HAPP~N? 
Yl:.S - I:.Vt::.RYTHINGS OK ********** 

SHOULD HAVE kUPTED aUT ulDN'T 
lABt::l<: 
HAS RUPT HAPP~NEO? 
NO - II '::' vK 
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00':v5! 
OU;:05" 
002053 
0{);:V54 
OO,O~' 
00':05", 
002051 
00':05ti 
00"o59 
00':061.1 
00206! 
00,,0.,.: 
00':06~ 
002064 
00206, 
00;W60 
002067 

OU,,06b 
00':069 
00Z070 
00;:1.1/1 
0020"l.:: 
002073 
OOZ074 
00207~ 

. 00Z070 
002077 
OO.i071> 
002079 
00"U8v 
OOZO!H 
UU,,0d2 
OO,,08j 
00'::084 
00,,08, 
00208", 
002vtll 
0U~u6" 
UOd)tJ9 
00'::090 
00.iU9! 
00209.:' 
00.::(J9j 
00"U94 
OU209~ 
00,U9., 
00,U97 
OO.iu96 
00.:'09'1 
UUdOU 
OUdOl 
00210" 
00210.; 
OU':1U4 
OUdO, 
002.00 
UOd07 
UO".Ob 
OU':1U" 
00;:110 
OU"lll 
00':11, 
00;: 1 13 

UO':U4 
OOdl, 
UU':!lo 
Oc,;: 11 7 
OOdl" 
002d9 
OU<:120 
00d21 
00<:12<: 
00£123 
00Lt24 
OOZU, 
00d"o 
002127 
OO"Uo 
00<:129 
00213" 
00;: 13 1 
OOi13~ 
00213:; 
00" 134 
00':!3~ 
002130 
Ov,,137 
OO':13Cl 
002139 
00214U 
Oon41 
OU.2l4.: 

OU,,143 
00':14't 
UU214, 
002140 

002147 
002J.40 
U02149 
OU.::l5li 
UO,,151 
UO,,15, 
00,,153 
Ov215't 
00215:" 
OOd50 
(Jon57 
00215ti 

(J6F4 
06f6 
OoFl 
0oF';I 
06Ft) 
06FLJ 
OoFf 
0701 
0703 
U70!> 
(JlO I 
0709 
010':" 
O/OL 
0"101:.: 
07.0 
on" U714 on, 
0716 
on" v719 
U 71A 
U 711.. 
unt:: 
Ullf 
vl.:l 
0n:./. 
U7.i.4 
012.0 
UU.7 
u72'i 
u7(.d 
072LJ 
U72t. 
0731.1 
013i. 
0134 

0130 
073b 
0'1311 
07.;(. 
073t. 
U740 
074.: 
(,144 

074~ 
U747 

014U 
074'1 

01411 
Ul't( 
OI4-u 
0/4r 
0/'1 
U""3 
u/54 
UB6 
01?ti 

U7,\I 
0"1,.., 
07~U 
07?F 
070U 
v70t!. 
0(64 
U76b 
0167 
{J7b'! 
0160 
010U 
076L 
0-110 

0T{ 1 
017 j 
0175 
0177 
U17b 
01711 
077L 
Ullt 
o IIF 
07b1 

Uld<' 
v {ti4 
0lts6 
07UI 
0769 
01bl<. 
07b\. 
Olbt. 
UH0 
u79.: 
01'14 
079' 
0797 
01'1'1 
uf'iiJ 
019( 
019t. 

U 7'1~ 

u38U lU30 
3337 
5901 003A 
v970 U03f 
U901 0036 
EFOO 14U 
9b70 003F 
9HIU 14E8 
9470 tlOOO 
9b80 070A 
'1Ftso 1,04 
8E51 
OFOl FFFf 
r870 OU80 
7701 FFFF 
U800 14E6 
tsb00 0003 
0001 e(,,, 
A570 003F 
A955 
0906 
b800 0748 
LJ3bO 1030 
333b 
LJ900 14E7 
0906 
Un0 b080 
l400 ).4£7 
8E54 
9bbO 1516 
9Fb0 1504 
E8vO 141:.7 ge,6 
9b80 14Eb 
9F90 0000 
,700 0.,(3 
b700 06Al 

b8UO 0748 
U3bO 16Eb 
\lBU0 0745 
9f80 dOF 
9bbU dOC 
9rbO OOOF 
dE70 "OOF 
OOvU 

ELb0 0749 
b3ilo 

OOUv 
0000 

D380 
,341 
LdbO 
8U70 
0000 
(Jlf'l 
b070 
Ouv0 
07Fl 

b700 
b70U 
LJ3tlU 
Ouui; 
P3tsO 
Ab00 
A970 
09b6 
AbUO 
A630 
A970 
U904 
D380 
3435 

U3bO 
9bOO 
9970 
0988 
9tlOO 
9030 
9'17U 
0904 
LJ380 
3436 

b070 
0000 
07F( 
U3bO 
0002 
/jOOO 
0000 
u380 
9800 
';1970 
IJ9btl 
9!lUU 
9030 
9970 
09U4 
1,;380 
3437 

OFA2 

D4U 
FFFF 
nco 
fffF 
ZlU 

db4 
ilB!> 
OFC5 

OFEC 
iHJ4 
FLFf 
21b!> 
"Of A 
tlFfF 

1030 

OfEC 
? lI:l4 
t)CF9 

llbS 
.iOrll 
dHF 

1030 

FF fF 
22CO 

22A5 
UCZ 
OFE.C 
2lb4 
FFFF 

21b!:> 
20FA 
bFFf 

.030 

d070 f~FP 

x 

FNER37 
kPj\. 

LE.VXD 
kPKl 

FNtk38 
kPK2 

Lt::VXE 
kPK3 

kPN 

* RPM 

LEVXJ 

* kPU 

* 

LNJ 
U'
bEL 
LMk 
bt 
STk 
LPk 
STi< 
Uk 
LAd 
STb 
Lt.V 
NuP 
LUR 
bUt( 
LUk 
Lt)f 

5TS 
IINU 
li'iR 
bt. 
LvR 
LNJ 
vL 
CMk 
bE 
LUR 
Uk 
LEV 
Lllb 
STb 
LLJk 
LUR 
LAb 
S1b 
bPt( 
bOEC 

LOR 
LI~J 
LAb 
SItI 
LAd 
~Tb 
LEv 
HLT 

LLJb 
JMP 

$b,,<~Ntk 
'37' 
$K?,kPN 
'l>R,,=63 
kPN 
$k6,«LVL 
$Rl,=63 
$Rl,<PLVL 
:i>kl,=l't!0uO' 
:i>i:ll,<kPKI 
:i>tll,<JSARP 
=$RJ. 

~k"'=128 
$k7,!I> 
!l>k5,<LJLVL 
<ZhIAFb+3,=Z'~001' 

;$R" 
:bR2,=l'003F' 
$KZ,=$R, 
>kP~2 
$R3,<kPk3 
J>b5,<FNER 
'38' 
:i>k5,<LLVL 
>RPK3 
$k4,=,,'b080' 
$R4,<'-LVL 
=$R4 
$bl,<Dt::VIH 
:I>t:ll ,< I SAkP 
$k6,<CLVL 
$I{I,=$l{o 
$bl,<lSIITLJV 
$t:ll,<lHlSAl.$r<l 
$R5,<kPF 
:i>R6.<RP( 

$K3.<RPR3 
$1:)~,<IN1Z 
:obl,<kPO 
$tll,<5Al?P 
$i:ll,<~A15()V 
$bl,<ZH1SAZ+l~*$IIF 
=Z'"U00'+15 

:'bo,<RP.,6 
$i:l6 

RPM3 kt.SV 1,U 
kPb6 kt.~V $Ar,O 

t~~tt~ WHEN II SHOULDN'T HAVE 
SKIP.THI~ L~Vt.L Zl:RO CAN'T KUPT 
I~ DI:VICI:.:AT LEVEL 63? 
YE~ - ~K1P &INCt:: 63 CAN'I kUPT 
CURkE,.,1 PROGRI<.M LEVEL 
~ET FUIUKE LEvEL 
STOkE IN PkOGKAM LEVEL 
ACTIO,., FUR LEv IN~TR 
(HA,.,Gt AUDRES~ IN ISA 
STOKE IN P COuNT~R 
DROP TU 63 TO ENAbLE pENDIN~ RU~T 
~~l~~~ ~~RH~~EAY 
WAIT HERt:; .rOk WHILE 
RESTORt .UEVI(c LEVEL TO R5 
SHUT OrF LEVEL 63 bIT 

~lg~~l RUPT WHEN Cp LvL W~Nl TU 63 

ARE TH~ ~ROGI<.N() UEV AT ~AMt LVL? 
Yl:S - NO NEED FOR LEV 

ktSl0HI:.: POINTLR TO HANDLtR 

RESTOk~ PROG LEVEL TO R., 
PUT INIO R1 
15A FOK PROGRAM 
RESTOkt INTt::kKUPT VECTOR 
lHANGE D~Vllt LEVEL AND ~RANCH 
CHANGE PROGRAM LEVEL AND BRANCH 

RtSTORt k3 FOK RETURN 
Ii'll TlALILt. 
(ONTINUE AT R~O AfTER "LtV" 

INTERRUPI SAV~ AREA 
INH.RRUPI VECIOR 
SU5PENU 10 CPu LVL 15 
"LEV" UIUN'T KUpT TO LVL 15 

RESTORE RETuRN ADDRESS 
kUUkN 

RESTOR~ k3 FOk iNDEX 

************************************************************************ 
* ~TATU~ TtSI. CHt.L~ IILL bIT~ Of BOTH STAIU~ wORuS. 
* FIRST SEE IHAT ALL blT~ (AN bE ~ET AND IHAT ALL bITS ARE RES~T 
* bY THEIR ~Pt(lfIED INSTkUtTIONS. 
* ~A 

':JAA 

Lt..) 
LJC 
LNJ 
lu 

blOr ·>SAA 
lu =Z'Ff~F',<OT':JIWZ 

blOr >5Ap 

LL 
Ci.. 
LNJ 
U( 
LNJ 
LLJk 
C;"ik 
bNl: 
LDK 
XOk 
CMR 
bE 

SAC LNJ 
FNLR45 1,;(, 

* :'AlJ li~J 
LI,;i< 
LMk 

e~~ 
",uK 
LMK 
bL 

:'AI:: U.J 
fNLk4-., UL 
* ~AF !u 

blUr 
LNJ 
UC 
10 

LN.,J 
LUk 
L~Ii< 
bNt:; 
LUR 
XOR 
cr~k 
pL 

5AH LN.) 
~NlR47 LJL ,. 
~At:. 10 

<~T 1111 
<~rAT2 
$b?,<lIMl: 
Z 
$B5,<lNSTAT 
$R2,<STA11 
$R2,=l'f(ff' 
>SA,-
$kZ,<~TAr2 
$k",<DXUEI';5.$r<3 
$R2,=l'8FFF' 
>SAu 
$b5,<fNI:.:R 
'4;' 
$b5,<IN~TAl 
$kl,<5TAll 
$Kl,=l'tKf9' 
>~At. 
$Rl,<STIIT2 
$kl,<LJXDt.N~.$~3 
$RI,=L'8fFf' 
>SAf 
:'1:l',<fN~k 
'46' 

=l'f-rFF',<OTS.lwl 

>5At-
.lill5,<TlME 
2 
<NUPtk, <UTTII!:><' 

$b5,<lN':JTIIT 
$kl,<STIlTl 
:.Rl,=Z'fF-Ff' 
>~AH 
:.Rl,<5TIIT2 
$RI,<DXLJENS.$iO 
:okl,=Z'bFFF ' 
>SA" 
:.1:l',<fNEk 
'47' 

LABtLl 
GE. T OfF tiOl 
fORLE ~TATUS ~OHP TO HFf 

fORCE !:>TATUS ~OkD 2 TO FrFr 

~I=~~t~ 10 ALLOW fOR pOLLINt:. 
GET STIITUS 

N/BOT, N/EOT 
B IF S I A liNG 

MA5K WITH UEN~ITY BIT 
N/R~I';U' N/PROIECT. N/HI OEN~ 
b 11- :, I A I OK 
5TAT Sb FCFF-QFFF 
LABtLZ 

GET ~lAT. SHUvLU RESET SOMt I:lIlS 

DID wE RESET IITTN. N/EX!~T RES, BuS PIIR 
B If SIAII N<;. 

MASK wiTH UEI';~ITY BIT 

I:l IF S 1 A I OK 
STAT S~ bCF9-bFFF 
LAbELt 

SET 5TATl A<;.AjN 

TIMl: lU POLL, BUT WON,T bE(AUSE THEkE'5 ••• 
••• NO CHANGE IN "RWND" SlAT BIT 
TA5K wURD ShUuLD NOT BE A«EPTEU 

GU STilT 
SHOULD I:l~ bOT, I:OT BECAU~E UIDN'T POLL 
I:lUS PAk. ERR ~HOULD PRE~l:NT OT1ASK 
I:l IF N~ 

MASK wiTH DEN:,ITY BIT 
STILL 6FrF FRuM TtST "SAun 
I:l If ~IAr OK 
STAT Sb fFFF-QFFf 
LABtLi. 

SET 5TATl ;l'~ EXCEPT "bUS PAR" 

c 



(""",~'" 

" 

UO<:l~\I 
oonbU 

00n6l 
00£16.: 
UU.:!l6.-l 
UULl6 .. 

UUL165 
uun60 
OU<:l67 
002!6tl 
OUdo':! 
OU~l7u 
1l0d7! 
UUd 71. 
UUdB 
oo~n .. 
UUd 7':> 
UO~l7b 
U02177 
Uu2l'7 u 
UOLl 7'1 
OU21~U 
(JOdlll 
uonal. 
UOL it!,; 
00218 .. 
uuna:, 
U021db 
00nll7 
00d8u 
UO,nll'i 
UUd9U 
OUd91 

01l2i91. 
002193 
00n9 .. 
00219':> 
OUd90 
OU~197 
UOd';" 
OUd99 
Ou2,Ov 
Ou£<,Ol 
002<:0.: 
001.<:0;; 
OUI.<:O .. 
OU2.:0,:> 
UU£1.06 
U02,,07 
U(lZ<,Ou 
(lU",O" 

UUU1U 
00",11 

OUUl<: 
002£1j 
OUZI.l .. 
OUUl!> 
U02,,16 
0021.11 
UOUlb 
OOLd':! 
00222u 
002,21 
0022.22 
0()1.22.-l 
00",24 
OU222,:> 
001.220 
OU,2227 
OU.:"2b 
uoza9 
00223u 
OU223 1 
(JU2dl. 
(J02d3 
LJU,,34 
UUU3':> 
UU21.3t> 
00.2<;37 
UU223iJ 
LJU223':! 
(JUU4U 
Ou<:.,41 
UUU4L 
U02<:43 
00",44 
U0224':> 
uU2.i.4t> 
UU,247 
UU2<:4b 
002.:49 
uuasu 
UUU51 
002,52 
002.:5;; 
OU"S4 
002255 
U02<:5t> 
002.,57 
UOU511 
00L25':1 
(J021.o0 

002261 
00226L 

07Al 
07A3 
07A4 
U7Ao 
07Au 
UIA9 
UTAu 
U/AI.. 
O'1At. 
U/bU 
0'11:1" 
0'11:14 
U7Uo 
0lb7 
v7U':l 
U/bA 
v7uu 
U7UU 
U'/tit. 
Ullu 
UIU 
01U 
U7I..':> 
0'11..1 
v 11..0 
LJII..A 

vl(U 
LJTl..u 
07lt; 
U7uO 
U7V.: 
0/li4 
OIVt> 
U7li7 
LJ7Li'i 
U/Du 
LJ7uu 
(HtH 
UH;.l 
un.-l 
u7l':> 
U71:.6 
LJ-TLiJ 

gi~~ 
O/tl 
07EI:. 
U7fLJ 
OlFl 
O'TF.i. 
LJ71-4 
U7f't> 

071'7 
OfF':! 
07F., 
Ulfu 
UTfl:. 
U800 
U8U.:: 
UbU4 
UbO:> 
Ou07 

ObOb 
UllOA 
OIlOtl 
ObOU 
oaOF 

ObU 
UIl13 
01114 
Obl':> 
UIl16 
081/ 
Odltl 
Obl':! 

OlllA 

~~t~ 
Utl20 
Od2l 
Ot\U 
Ob.,;! 
Utl2 .. 
Od.25· 
Ub2t> 
OIlLI:! 
Ob.2A 
01:!2b 
01l2U 
Obd 
01l3u 
01131 
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OUOO 
UHI.. 
h070 
LJOUO 
U7FI.. 
U3110 
0002 
!S00l) 
UOOO 
D3iju 
91:!00 
b9ll0 
U9Ub 
,,1100 
2u21 
OL04 
'1970 
Uf!i3 
9970 
09t1b 
\1800 
9630 
9970 
09U4 
u3&U 
363':> 

U31l0 
':>34': 
Ll3llU 
D380 
bOOLJ 
OOLJO 
uF7F 
D3dO 
9800 
'1970 
u9bl 
91100 
9630 
9970 
0904 
U3l0 
3<.37 

li3bO 
11751 
IlldO 
0000 
0051 
07F8 
11000 
UOLJO 
u7Fl 

0380 
9800 
9970 
091Hl 
9!i00 
9630 
9970 
0904 
U3!iU 
3231l 

D3tJO 
!:>343 
U31l0 
tJ730 
11730 

v31lU 
ooue 
U040 
17E6 
10(2 
OtlAE 
JODD 
08AE 

2210 

fFFf
au 
OFl5 

UA':> 
2ll;': 
UfEI.. 
l1l:14 
I.UE':! 

nl:lO 

lOOO 

!:l000 

~bn 
11000 

1030 

UFA2 

174b 
134D 
I..2A3 
al.: 

UFEl 
Z1b4 
dU10 
UOOd 
Llb5 
2LJFA 
bOLO 

Ull4'; 

IHb 

17Et> 
ZZEK 

22A2 
aC2 

OFE:l 
db4 
tlno 

db':> 
20FA 
tJOOO 

1030 

OFA2 

174b 
lofE 
210E 

lODE: 

[)380 174b 

1)3tJO IUbo 
D3BO 118D 
0040 
lC66 
10e2 
0826 
10Dl) 
U8AE 

li3llU 174b 
U3BO 175C 
11751 
1I1hO 1166 
0000 226b 
0051 
07FB 
ilOOO U9F 

SAl 

SAl<. 
SAL 

bluF 
Iu 

olvF 
LNJ 
[K 
Iv 

>SAIl 
=l'l-rt-I-',<OlSlw2 

>SAl 
sll5,<11MI:. 
L 
<NO~LR,<UTTAS~ 

LI;J $b!:>,<INSTAl 
LU~ $~l,<STATl 
l~IL <l:ltKfLG 
bt;. > SA .... 
LuN ~N2,<~IKM 
lMV $NZ,;X'21' 
bL > SA .... 
LM~ SNl,;L'I..OOO' 
b >SAI.. 
LMR $KI,;l'IIUOO' 
bNt. >SA.J 
LUk skl,<STArz 
XUN sNl,<UXUENS.$~3 
I..MK $Nl,;L'dOOO' 
bt. >SI:l 

SU SlATUS oIlS 

TIMEOUI I-Ut< f-vLLING 
2 MSEl 

b It bUl., 
uET f-IRMWANE ~Ev NMdt< 
REV '., I 
b IF dUC3 ANU bEFORE REV '21 
ATTN blT 
CUNTINUE 

b IF N(j 

MASK wiTH LlEN.)ITY BIT 

SAJ I..NJ $b!:>,<I-NtN ~1!~ ~~ 1I000-tlOOO AFTER OTTASK 
LABt:.L, FNEN65 I)L '65' 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* ~IT kESE'llN~ HAS bEtN lh~lKt.U. NUw LHELK U~EkATIUN OF INUIVlDUAL * bITS. FIRSI NtAv REVtNSE. lHEL .... FOR APPkU~NIATt. tRRORS (U~ lHECK, * ~UNlTIUNALI1Y N~l AVAILAb~E). 

* Sb LNJ 
Ul 
UiJ 
LNJ 
Iv 

:j,ll':>,<LAoI:.L 
'SS' 
is!:>,<uUtlUT 
$b!),<ERAW 
<REhURV,<UTTA~K 

LABELl 
REwlNiJ 
6U OFt- I:)OT 
TRY TO Rt.Av bACKWARDS, SHUuLDN'T. 

NOP >i-1 DELAY 
LNJ $b5,<INSTAT 
LUK $Rl,<STArl 
LMH iNl,;l'tl01U' RI)Y, u~ I..HElK 
bl.l:. SbA b IF N(j 
LUR iNl,<STA12 
XUR $Rl,<UXUENS.$~3 MASK wiTH DEN.)ITY bIT 
I..MR $kl,;i'ij010' ON LINt, FUNl N/AVAILAbLI:. 
bl:. >Stlo b IF:' I A I UK 

SbA LNJ ib5,tNtR STAT Sb b010-,,010 AFTER KEAU REVERSE 
I- NtK2 7 I.JL '27' LABI:.L2 
* * TR) TO wkITL NEL LtSS lHA~ MIN. ALLOwEU LI:.NuTH (FNOM BUT). * SHOULD SET UP I..HElK ANU NJT MUVE:. UFF bUI. 
* SUb L,.J $b5,<uUbUl RE~INu 

* 

lL ;iRl NANIlI:. ; U 
lULU <Wbvl-,<lUWRIT,;iNl 

lllvF 
Iu 

blUF 

>Sbu 
<WN11t.<unA~<. 

>Sbl.. 

LNJ sb5,<INSTAT 
LvN $Rl,<STATI 
lMR $Rl,;L'8210' 
bNt >Stiu 
LDk $Hi,<STA12 

lRY TU WNITE 

ROY, bUT, OP I..HECK 
b IF I'll> 

AUN iNl,<UXDENS.$~3 MASK wlTH vEN.JITY bIT 
lMR iRI,;L'1I000' UN LINt. 
bt. >Sl b It- UK 

Sbu LNJ iB5,<fNI:.N STAI Sb ij210-tlOOO FOR WklTE W/RNG;O 
FNI:.N28 Ul '28' LAbELl 
*- - - - - - - - - - - - - - - - - - - - - - - - - -* WHITE,DATA FRUM bUT. THEN TRY TO RLAD THAl NEl (wITH RANIlE ; 0). * SHOULD I>IVL SAMI:. RESULTS,AS DOli'll> 'fORWARU SPAI..E A RECORD'. * NUTEl IF lAN'T wRITE FIRST NElURu, AoUKI JESTS Sl AND sD. * II- C~N'T READ F1NST Ntl..URD, UU ON ANU TKY RESl OF TEST 
* ANYl>iAY. 
* se 

* 

* 
II 

* SCF 

SlA 

LNJ 
I)l 
LN.J 

"<.:L 
I..L 

LN.J 
[)l 
Ul 
vl 
ul 
DC 
ve 
DC 

LNJ 

LN.J 
LNJ 
[)l 
[.Ie 
[.Il 
DC 
DC 
\.Ie 
LNJ 
LNJ 
LL 
luLu 

blUF 
10 

ib!>,<LAtllL 
'Sl' 
iS5,<uObOT 
<DXI-N.iR3 
<UXkN.iK3 

$b5,<WREl 
X'OL' 
64 
<wbuf 
<NT .. 
<SE 
<AtlK3 
<SE:. 

$b5,<bUbUl 

:»b!:>,<StT 
$S5,<NNt;.e 
64 
<Rb~f 
<RT .. 
<SCI-
<ASt<3 
<SE:. 

$1:l5,<bOBOT 
$J;5,<t-Nti33 
;iR1 
<NSu~,<lOREAD,;$t<1 

>SlA 
<READf-I.>'<UlTA~K 

LABtLl 
NEWINv 
CLEAN I-JLf. NMiJR 
lLEAR KEI.. NMtlt< 

wRITE:. A NEC 
DATA 
RANbE (Ol:;.l) 
SUFFER 
RETKY KOUTINE (NUP) 
RETRY LOI.. (AbURT) 
ABONT ROUTINE:. (NOP) 
AbORT LOLAll01~ 

REWIND 

SET UP FUR READ 
READ A RI:.CONll 
RAN6E 
BUFfEt< 
RETRY ROUTINE (NOP) 
RUKY LOI..AT 10" 
AbORT ROUTINE (NOP) 
AbOln L.OI..A 1 H),~ 

REWINLJ 
FILL RtAu BUI- W/'33' 
RANuE = U 
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002,,63 
uu2,64 
u()2,,6~ 
UU2260 
002<:67 
OU2261l 
U0226\1 
U0227U 
UU2271 
01.12272 
002.::7 3 
00U7" 
002275 
OU2270 
U0227 7 
UuU7b 
uu2t!.H 
OuttSu 
1.I0idH 
OOaB;( 
OO"<:S.'l 
Q02dl4 
U02,8~ 
OOUBo 
00US7 
00",,8u 
UO,:,,8\1 
uOU9U 
00<:291 
ooun 
uoa93 

00",9 .. 
00i,,9~ 

U02i9b 
OU<:£97 
002.::98 
00<:,\1'1 
002:;OU 
00;(2101 
onjO" 
UO""Oj 
Ou.::;O .. 
UOdO!> 
OU2.30b 
002307 
OU'i.i08 
UU2309 
002:;IU 
00~jl1 
00,31" 
00,,313 
UU2"1,, 
OUi;;l!) 
00i310 
Ou231"7 
002318 
OU231\1 
00",,2U 
00,321 

Ou2:;5i 
00235, 

00235.'1 
00d5 .. 
00",,5:' 
OU~350 
002:;5-7 
00235<l 
002359 
Uv236U 
00230J. 
OU230.:: 
00~363 
UOt364 
Ul.ld6~ 

Ob33 
OB3~ 
0830 
ull3d 
oe3A 
Ob3(' 
U83t:: 
Oidf 
0841 
UIl43 
UIl45 
Oij40 
Utl4ij 

0849 
084U 
Ud4v 
I.Id41;. 
Ud50 
ua~1 
Oti~:; 

OdS .. 
u85b 
Ob57 
OB5\1 
Otl5b 
0851.> 
Ou5F 
OB61 
u802 
086:; 
v!H'~ 
0801 
01108 
U86A 
oa6l 
U801;. 
Ob6F 
Ob70 
Otllj, 
U87:; 
Oij74 
Ubl~ 
Ub17 
0879 
IJb7A 
U8ll 
Ob7L 
OlitlO 
Obbl 
Otl83 

Utlil .. 
U8b6 
08b8 
UIl89 
Ubtlb 
vtltlO 
o bell::. 
UtlBF 
0891 
Ub"3 
Ob94 
0,,90 
UU98 
Oil9A 
089b 
lJtl9v 
v8\1t:. 
089F 
08Al 
OBA:; 
ubA .. 
OuAo 
U<lAil 
ObilA 
OI;Au 
U8AI.> 

08AL 
vllbO 
08&1 
vtlb:; 
lJdb4 
Obtlo 
U!lbo 
UbD\I 
08bA 
U"bC 
U80t 
Obbt' 
08CI 
U!ll3 
UIlL!> 
OilCo 
Obltl 
U8CA 
Ol;('l 
UbCO 
OBU 

0000 22C~ 
U7~C 
0380 1361:. 
0380 OFl:( 
9800 211:14 
9970 8080 
091Hl 
9800 I.1S5 
9630 20~A 
9970 11000 
0904 
03bO 1030 
343ti 

9800 lC60 
\l90U 21bF 
09b4 
11980 219D 
09u4 
0380 103U 
3439 

U3tlO 0l'A2 
~344 
1.>3bU 174b 
u3BO 17;(. 
9870 U041 
8180 H.60 
0000 226b 
0051 
U7FU 
BOUU 229F 
0000 22C2 
07F( 
038U 136t:: 
0380 OFt::( 
A8uO 2190 
2001 
0992 
b8Dl 
A2~0 ~C66 
,033 
0980 
9800 2lb4 
997U tl080 
U9B8 
\1800 2165 
963U lOFA 
9970 tlOOO 
090 .. 
0380 1030 
3~30 

03bO 174b 
U380 17~C 
10F 
bltiO Il66 
UOUO UbB 
00!>1 
07Ftl 
bOOO 229F 
OOUO aC2 
U7F( 
LJ380 1361:;C 
0380 O~lC 
8980 d90 
09\11 
A290 1<'66 
tD33 
0980 
9BuO 21b4 
,,970 8080 
09bb 
9800 ,lb5 
"630 20~A 
9970 11000 
0904 
1.>380 1030 
3~31 

U380 OFA2 
!>345 
D3bO l'74b 
1(40 
!i180 lC66 
OOvO 22bb 
0051 
U7F5 
ijOOO 22A2 
OUVO 22C<~ 
071'<' 
0380 uF~l 
9800 2 Hi4 
9970 il;dO 
09il8 
9tiOv l1b5 
963U 20FA 
9970 8UOO 
U904 
u380 1030 
353;: 

SCC 
FNI:;Ct{411 
* :lCO 

SDA 

blOF 
LNJ 
LNJ 
LOR 
eMt{ 
bNE 
LI.>R 
XOk 
(iI1R 
bE 
LI~J 
DC 

LNJ 
Dl 
LNJ 
LNJ 
LOR 
10LO 

biOF 
Iu 

blOF 
Li~J 
LNJ 
Ll.>k 
lMV 
bNl: 
Ot::<. 
LLH 
(M\{ 
tiNt:: 
LDk 
lMR 
bNl: 
LuR 
AUk 
CMf< 
bE 

>SCt.> 
$B5.<<oETkNG 
S.b5.<lN5TAT 
S.Rl.<51ATl 
iklt=Z'8080' 
>SCl 
$H lo<5 TAT;2 
:;oRI.<DXDLNS.i'<3 
iRl.=Z'tlOOO' 
>SCI.> 
i8~.<FNt.1{ 
'48' 

$f!5.<LABEL 
'50' 
:a;8S.<GObOT 
:l>b~ .<fkbH 
:l>t{lt=6!> 
<R8ur.<10RlAO.=$kl 

>SDA 
<kt:.ADfD.<OTTASK 

>SDb 
$b!>.<bElkM, 
$85.<INSTAI 
$R2.<RANbi:. 
:l>R2.=1 
>5Dl 
=$kl 
t~~:~~~~~;$kl 
>SO(,. 
$klt<SlATl 
$1<1. =£' 6080' 
>SU(' 
:l>kl.<STAT2 
s.Rl.<DXOE.N5.$~3 
$Rl.=£'8000' 
>50LJ 

WAIT fOR ROY, GET RANGE 

~DI? ~~EUUAL ~ENGTH CHE<'K 

MASK WiTH DEN~ITY BIT 

B If 01'. 
STAT 58 8080-dOOO fOR RlAD W/RANGE=O 
LABf:.L~ 

CHE<'K I.>AIA (fiRST BYT~1 
6 IF OATA bOT TRANSFEREU 

LABl:LI 
kEWINu 
FILL RI;.AI.> Buf W/'3333' 
LONb kANbE (bYTl:S) 

WAil kVY. btT RANGE RI:.MA1NI~(' 

B IF 'KANGl' NOT EQUAL 1. N~ 

GET LA~T BYTE OF OAT A 

6 IF LASt I.>AlM TRAN5FERt:.I.>. NG 

kOY. UNEUUAL ~ENGrH CHECK 
B IF 51 A Tl I~G 

MA!lK ~ITH OtN~I1Y bIT 

B IF UI'. 
5lK LI'IJ :;065.<FNl:k k~G 5b =1. Sl~T 58 80bO~bOOO ••• 
rNt::k~O Ul '50' LABEL2 ••• A~I) LAST DATA bYTE 58 ;33 
* * UNl:~uAL Lt::NbTH lHECKS. U5t. TOO 5HORT A RANGl: 
* 5Dv 

SEA 

LNJ 
LNJ 
LO\{ 
10Lu 

blU~ 
10 

LNJ 
Ol 
LNJ 
LI.lV 
10LD 

blOF 
lu 

:ob5.<(,ODOl 
)b!:>.<fRb33 
:j,Rl. =63 
<Rbul'.<10kLAI).=$kl 

>!lOL 
<tH:.Al.!fO. <UTTASK 

:l>BS.<LAbf:.L 
'SE' 
:'>6~.<bObUr 
$Kl.:::64 
<Rbv~.<IOkLAO.=$Rl 

>51:. 
<Wkllt:..<OTTAS<. 

biOI' >51:.A 
LNJ $b~.<lN!lTAT 
Ll.>k $Kl.<5TATI 

KEWINO 
FILL bUF WITH 3333 
SHORT KANGE. oYTl:S 

WAIT fUR ROY. Gt::T RANGE 

B If RANbl:. Nor l:UUAL o. NG 
GET LA~T-PLU5-0NE DATA bYTl: 

LABtLI 
RE,HNu 
RANb~ 
(StT U~ rOk k~AI.> UP) 

A('TUAL~Y TI:.LL IT TO WRITI;. IA (ONrLICT) 

~~~ ~~~~=L'tl210' ~DIF gYlilO~bLHtlK 
LVI{ $Rl.<5rAT2 
XUk $kl.<OXVtNS.$~3 MASK WITH Dl:N~ITY BIT 
(.MR $Kl.=l'BUuO' UN LINI;. 
bt:: >SF 8 H 5tAI OK 

!lLb LNJ $b5.<rNLk STAI 5b 8210-<l000 FOR WRITE/kEAI.> CONFLllT 
FNt::k52 Ol '52' LAtlLLi:: 
*- - - - - - - - - - - - - - - - - - - - - -* lHELK UPtkAllON Uf "AN~I INHlbll". FIRSt wklTt:: A "SHORT" KllOkO. 

o 

o 
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002"t>b 
OUdbl 
OUObb 
OU;:36'i 
UU.d7U 

uu.un 
OuZ:.7 , 
UO,~f3 
Out.;>-'" 
UO;U7? 

Uud7t.. 
UUt-;> 77 
OO~,,7b 
uud7'> 
0023bl; 

OU~;>8J. 
Uu,j8, 

UO~"83 
U02jij .. 
UU,::>8, 
00",,80 
UU,;>S'I 
OOL)So 
UU"jb9 
00,,39u 
UO.,;;9J. 
UU,j92 
UU2j93 
UOd'7" 
002;>9, 

002,,90 
002397 
002,,'10 
UU2,,9'1 
OuZ .. OU 
U02 .. 01 
00" .. 0, 
00" .. 0;> 
002 .. 04 
U02 .. 05 
UO<:40" 
UU" .. 07 
UU<:40" 
OU" .. O'1 
OO" .. IU 
OU, .. U 
(J02 .. 1, 
00<:41j 
U02 .. 14 
OU,,41~ 
00"410 
(JOi41-' 
OU241<J 
OU,," 1 ':I 

OU2 .. 2u 
002421 
UUZ .. .,.: 
U02 .. 2J 
OU" .. <I .. 
UO" .. 2!> 
OU2 .. 20 
UUi .. 27 
002 .. 2u 
UUi42\1 
OUl .. 3v 
00l43J. 
UO,,"3, 
OU,,43::) 
002 .. 3 .. 
OU, .. 3:> 
00,436 
002 .. 31 
UU<:43<J 
UUi439 
UU" .. 4U 
00,,,41 
00" .... .:: 
OU244~ 
OUZ .. 44 
002 .. 45 
002440 
OU<:441 
00Z .. 4tl 
002449 
00245U 
00, .. 51 
00,:: .. 5" 
002 .. 5J 
00, .. 5 .. 
00" .. 55 
OO,,"'b 

002""7 
U02450 
00,,45'7 
002 .. 6u 

002461 
UOc!46': 

OU" .. 6:l 
00, .. 64 
002465 
002460 
00£467 

U<lLJU 
Oijl), 
UbU" 
UblJ? 
UuUb 
Uul)l 
UilU'7 
vbLJU 
ObLJlJ 
ObLJr 
uut! 

U b t.:! 
Uut .. 
Ubtb 
UbEu 
Ub!:;;; 
UbL( 
UbllJ 
ul;Ef 
Ubfi 
Ubf, 
ueF .. 
UbFb 
Obfu 
Ubf'7 
ubru 
u6FIi 
Ubff' 
UC;UU 
09U2 

U'703 
U90? 
U'1UI 
0'70b 
U9U;; 

u .. O( 
U~OL 
u'>lU 
091" 
U .. J.4 
U916 
O':llb 
OYIA 
U91C. 
U';IllJ 
0911' 

0":;101 
v,>3C 
093u 
u'73t 
(;':I4u 
(;'> .. 2 

(;<;4" 
U94' 
0<; .. 0 

U'>47 
(,':1411 
094/\ 

09 .. u 
0,,4U 

094F 
0'751 
0953 
(;95~ 
0'150 
0'15u 
U95A 
U'1~'-
0'75t. 
0'100 
0961 
0'>b3 
09b~ 

(;966 
09bl! 
O'1bA 

U3bU Uf/\Z 
?3 .. 6 
b2bU ,UE9 
00(;1 
O~b~ 
b9bO ,UrA 
OYbu U9Aj 
LJ3bU 11"1;) 
8UOO nAb 
UUUU UbU 
unr 

'1b7U AAAA 
9FuO 17Lb 
ijlbO Inb 
uOuO ",bC 
UUOO iuELJ 
UnA 
<lOUU 22A2 
uoou 22(2 
071-'C 
LJ3bO OfEC 
9<lUO 21b4 
9970 dUOO 
U9b8 
9!:lUO db5 
Y63U 20FA 
9970 <lOUO 
U9U4 
U3bO i03U 
3?33 

!:lOUU UAY 
UOOO abl) 
u"H( 
.,380 131A 
LJ38U IHb 

lJ3b0 BE. ';I 
l.i31;0 OFE( 
91;00 21 B .. 
'1970 bCOO 
09&1 00011 
98UU db!> 
'703u 20FA 
997U tiOOO 
u90 .. 
1)3bO 1030 
353 .. 

1)31;0 174b 
1I00U UA6 
UOOO abO 
07FA 
0380 13E9 
u380 OFE:( 
'7800 c!1l:i4 
9970 dOuu 
091;6 
9800 ,lbS 
9630 20fA 
997u 1)000 
0904 
lJ31l0 1030 
;>535 

U3tlO UFA2 
~347 
2(.00 
':IOFU FFFF 
9bbu 1 no 
9fbO ,lB3 

'7hv 
20lF 
U27~ 

117f.L-
A970 UIlOU 
027., 

'77Cl 001l 
97Cl 0013 

lJ3ilO 174d 
bOOO UAil 
0000 221.1D 
07FC 
98UO 2UE.~ 
9f-OO 219~ 
illbO In6 
0000 2;:bC 
OOOU 20EE 
O'IF 1 
ilUOO 22A2 
0000 22CZ 
07F( 

~380 136E 
u3bO OFf:.C. 
91100 2164 

* fULLU~LD bY A FILl MARK. (bYPASS If P.t. UR!Vtj 
* SF 

* 

5fl 
fNE.R54 
* 

LNJ 
LJ( 
Lb 

blUF >~F 

LUR 
Slt< 
IOLv 

blUr 
Iu 

blUf 
LNJ 
LI)t< 
O,R 
bNl. 
Lvk 
XUr< 
(.MK 
bt 
LNJ 
U(. 

Iu 

:.Rl.=Z'AAAA' 
:ot<I ... WbUf 
<WbUf.<IO~RIT.<I)C<. 

>Sr/\ 
<~Rl Tb<uTTAS~ 

>S~u 
:ob!>,<IN~TAT 
~l<l.<STAll 
$klo=l'dOOO' 
>51'\. 
:oRlt<~TA12 
$1<1.<l)XUIoNS.$i<3 
:okl.=L'tlOOO' 
>~FLJ 
:ob5.<fNt.k 
',3' 
<NOkMAL.<OT(O!>oF 

LA6tLl 

b H bUe2 
CHE(K UENSITY FLA~ 
b If rHIS IS ;; P.E. DRI\lt 
RE:WINU 
(INHIIJIT ANSI) 

I)ATA 

(I<AN~E = 2) 

(wRITIo SHOkT KEC. RN~ = 2) 

KI)Y 
b I~ 51AI1 N" 

MAS~ wITH I)EN~lTY 
ON LINt 
b 11" SIAl OK 

bIT 

STAT ~b tlOOO-uOOO 
LAbEL;,! 

AFTEK ANSJ. INH wRIT~ 

I{ESU ANSI INH 

1{1o(,. ••• 

RI)Y. (UR MlolJ eRR. FM DET, N/bOT 
b H SIAl 1 N" 

MASK wlTrl I)t.N~ITY BIT 
ON LINt 
b H ~IAI OK 
STAl ~b beOO-uOoO FOR NUN-ANSI kEAD ••• 
LABELi ••• OF ~HORT REC.. fM DE.TE(Tt.U 

* kloPlAl fUkwARU ~~A("t tkUM bOT. tluT wITH AN~I Ij~HHHTEO. 
RE(UkD AND NUl ~~T Tv I'M DETECT. * ~H()ULI) 5TU~ AFTl.k "~hOI<T" 

* ~F~ 

~fu 
fNIoR55 
*- - -* LRC. 
* ~~ 

* S('A 

* 
* 

Lj~J 
lu 

oIUf 
l. .. J 
LI~J 
LUt< 
(I'll< 
bNIo 
Ll.il< 
Xuk 
(Nk 
bt 
LNJ 
LJ(. 

~b5,<bObUT 
<AN~INH.<UT(O!>oF 

>5Ff 
:;'U5,<fSk 
$b!:).<IN~TAT 
:oRl.<STAll 
:a.Rl.=Z'tlOOO' 
>!)~\J 
$Hl.<5TAT2 
$;<1.<I)XDEN!).$r<3 
$kl.=Z'1l00U' 
>S~ 
S.b~.<FNt;.k 
,~~, 

I{E:WINU 
(INHItllT ANSI MOI)Io) 

~TAkT IU SPA(,.e 
wAIT kUY. "loT STAT 

KUY. 1.1 FM I)El 
b 11· SI A I N~ 

MASK wiTH DIoN~ITY 61T 
6 IF OK 
b II' UI<. 
STAT !)b 11000-0000 FOR RE-AD SHONI REe •• 
LAbt.L<. ••• wiTH ANSI INHibiTED - - - -(R(". VkC ~KROI< T~!)T (SKIP IF P.~. UklVE.) 

LI~J .,C 
Lvii 
LlJH 
LAd 
Sid 

STH 
CNV 
bL 
(.LH 
CI~R 
bL 

~b~.<LAb~L 
'5(,' 
$R2,=0 
$Rl.=-1 
~bl.<wi:iUF 
j,bl.<~Ll)b 

s.1< 1, $I:ll. +S.1<2 
$R2.;;:31 
>S~A 

~bl •• $k2 
;pR2.=204il 
>SC;o 

LABt:.Ll 
CLEAR IHI;. INOLX 
DATA I=Fr) 

~AVt. FUk ERROr< R~PORT 

riLL FIRST 31 BYTt.s WITH 'f~' 

Kt.EP LUOPIN" 

(Lt.AR REST Of bUfFER 

KEIoP LOOl-'IM, 

STh $1<1.$bl.17 FILL IN PHON~Y eRe (34TH bYllo) 
~TH $Rl.$bl.19 tILL FALSE LK~ (38TH bYTt) 

* bUFFt;.1< FILLcl). ~Uw wklTE ~IoC IN ~IAGNOST1(,. MO~L 

* 

* 

LNJ 
10 

e~~F 
~TR 
IOLlJ 

blOF 
10 

l.il OF 

LNJ 
LNJ 
LI)t< 

$B;.<bUbOT 
<IoV"f'AR.<OJ(ONF 

>5G\.. 

I<EW1NLi 
(EVEN "'AR. AN~I INH. DIAb MUDE) 

:okl.<I)C4096 ~ET RAN(,t;. 
$kl.<RN(J SAVE. FUR EkkUK RIoPORT 
<W6uf.<IU~HI1.<DC4096 

>56(. 
<I'.Rl Tb<OlT ASIC. 

>S~"" 

:l>b5.<bUI<N" 
;PB5.<lN~TAT 
$Rl.<STAll 

wAlT FUR ROY 



OOZ46tl 
002"6\1 
OO.<47U 
002471 
002,,7, 
00;"47;; 
00"" -74 
00"47~ 
OU<.476 
00.:'477 
00<:47<> 
01,iZ47'1 
01,i,,4111,i 

OUC::4!ll 
0024d" 
OU<:483 
00,,4b4 
OU<:48~ 
002460 

002487 
uOZ ... So 

00248'1 
00249U 
00;: .. 91 
OU;:4'h 
0(;2493 
(;U,,494 
(;u.:'49:> 
0(;",,9b 
OU':"97 
(;O,,49b 
UO" ... 9\1 
oU;:~Ou 
(;0(~01 
OOi~O£ 
(;0,,~03 
(;0':~04 
(;O,,~O~ 

OU':~Oo 

~~gg~ 
uuiSO" 

uU2~lu 

(;Ui~10 
UU,,~17 
OO,,~lb 
(;OZ~l\t 
OO"S2U 
OUi~21 
lJU"~2i. 

UU,-~2j 

OU"~24 

OOi~2!) 

0(;"~2c 
00'::~27 

UU2?2b 

(;U2~2Y 

U(;,:>3U 
OU,,~31 
U(;"~3,, 

Ou.:::'33 
lJU,,~34 
lJu,,~3~ 
002~30 
U(;,,:>37 
L".l'<~3b 
(;U,,~39 
(;U2:>4U 
OUiS4l 
00~~4" 

U(;<:~43 
(;u"~44 
uuZ~4:> 

UUL::"~~ 
(jU<,~~o 
UU~:,~7 

096(" 
U'jOl:. 
U\lbf 
U971 
U97;l 
(;'175 
(;'170 
(;'17" 

O"id 
O':lA~ 
(;\lAo 
O\lAti 
lJ'iA9 

0'11'10 
0~Av 
(;\iM 
0",,1 
(;9u3 
O\ib~ 

0':1b7 
(;'1U'J 

(;9bb 
lJ9bU 

O'i"E 
(;':1CU 
0'1(" 
U9l4 
0'1(0 
lJ9(,." 
u9tA 
lJ"t(,. 
lJ'jlt 
lJ':IUU 
(;'1u" 
0'1(;4 
lJ91)b 
(;YUb 

O':lUA 
lJ\ilA 
U\iDt 
(;':IDF 
lJ'1tlJ 
09EL 

(;'1U 
(;'.i~5 
lJ9lc 

lJ9Eb 
U9lA 
O\i~( 
(;\lLI: 
u'IhJ 
U'Irl 
(;9f;l 
(j\iF~ 
0'1ro 
(;';~ti 
0'1FA 
U':IFo 
0<;l-u 
lJ<iFI
lJAOj 
lJflU~ 
uA(;4 
(;i\lJ~ 
OAOo 
lJA(;" 
IJAUA 
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9970 A040 
U98& 
'1!lUO ilB5 
"030 20FA 
'6~6~ !lb02 

u3!l0 !O3(; 
3536 

U3b(; l74b 
bOOO 22A9 
(;000 abD 
OUA 
IllF 
9~lJO 219t 
9bllO lC66 
9F80 ZUB 
lllbO lC60 
lJOOO l2bb 
0051 
U7Fb 
11000 U9f 
0000 22t.< 
07fC 
V3110 13bE 
u3bO OFLl 
980u db4 
997u AuOO 
u9b6 
9bO(; Zlb, 
'.1970 ll700 
(;9U4 
IJ3b(; 1030 
3537 

u3~U UFA~ 
~>34b 
B<:!l(; 2(;t'1 
UO(;1 
u50(; u9l:3 

(;000 nb3 
U(;O(; 2Zb~ 
1l03V nAt 
OOlJO Ubt 
000(; £ZAA 
lJO(;O Ubt 

bOlJO abS 
(;OUO abt 

U3bO 0~l5 
UOOI 

dOOO 22b6 
(;O(;lJ UBE 
bOUO 22b7 
(;00(; abt 
ilOUU abb 
OOUU 22l1t 
800U ab\l 
UO(;O UbE 

ilO(;O abl 
UOO(; nbt 
bOUO 22b4 
0(;(;(; UbE 
IlOOO abO 
ooou nbt 

u380 OF~L 
6"B(; '::lb5 
UbOO 
05(;4 
U360 1(;30 
:;,3b 

li3bu UFi\~ 
~349 
u3bO 174tl 

ftJ~(; UOOI 
1.1380 0000 
9bU F FF9 
\ir80 21b3 
blbl 
UOOU UbC. 
oouu 20fO 
u1Fb 
tiOOO aA2. 
OOuo acz 
07Fl 
V3blJ O~El 
\lb00 21b4 
9970 bu04 
U'IbA 
':Ib(;lJ ~Itl~ 
b8Si 
U!lO(; 
9030 <'lJFA 
9\170 <lOOU 
U904 

t"lk 
tlJ'i;, 
LUK 
Xuk 
l~IK 
bE 

~(jt LI~J 
FNtk~o lK 

* * ktWINU ANU 
* ~(jF Li~J 

IV 

blUr 
Luv 
!>TR 
LAb 
~Tb 

~(j(J lULu 

blOF 
~(jH 1 v 

blUF 
L'hJ 
L,.J 
LIJk 
lMk 
bNt. 
LDk 
C~IK 
bt. 

SG I L"", 
~NtR5-7 1,)( 

*- - -* tH[O. VATA 
* ~H LI,,, 

* 

1)( 
Ltl 

bbl 

lU 

IU 

IV 

~\)I? ~'17YN~tu EkN, NON KtTKY tNH. 

MASK wiTH \)EN~ITY bIT 
gNI~IU~' Vkt, Ckt. EOb EAHLY E;;RkUkS 
~TAT ~b A040-a60~ AFTER UIA(, WkITE ••• 
LAbtL2 ••• wITH ARTIFltlAL tRl & LNC 

RLAIJ IN NUkMAL MUDt. SHOULD HAVt Vk~. tk(. ANU LkC EHkUk~. 

!>b~.<(jObOT 
<NUK~IAL, <VTOJ'~F 

>S(j~ 
!IoRl,;31 
!>kl,<kN(j 
:pbl.<RbUt' 
!bBl,<~LUb 
<NbUf,<lOkEAD,=:Okl 

>~(j\;J 
<ktAU~D ,<OTT ASK 

>~('H 

HAN(jE ;11 
SAVE fVR [kkUK KtPORT 

SAVE. fUR ERROK REPORT 

$o5.<btfkN(j WAIT fVR RUY, Gtl RANGE 
$b5.<lN~lAT 
!lokI .<~TATl 
ikl,=l'AOOO' RDY. RtTkY Mtv tRK 
> ~(j I b If-:' 1 A I 1 N(j 
$kl,<~IAf2 

!~~'=L'1J700' gNl~l~f' VRt. (RC. LRC EkR 
!Iob5,<~Ntk STAT ~b AOOO-d700 AFTER HEAU RtL ••• 
'57' LAbtL2 ••• WHICH wAS OIA(j ~RITTEN. - - - - - - - - - - - - - - - - - - - - - - - - -!>lRVICt kATE E,(ROR (ONLY wITH "60(2" FIRMWARE) 

$U5,<LAutL 
'SH' 
<bD("rLll.;l 

<51 

<lt~TMO,<OT(Or-.T 

<LCHNU.$k3,<OTLONT 

<lNvtX.<OTCONl 

LAbE-Ll 

SKIP THl~ Tl~1 If "BDO" FH<MWAkE 

(SET ltsl MOUt) 

(OUTPUI LO(jICAL LHAN NMbk) 

(SET INVtX ~IOiJt) 

* SET ~klTl, ~Rllt UATA ~ERwl(~. wklT~ DAIA ENAb~E BITS. 
it DON'r P0T 0ATA IN10 ~kITE Fl~U. 
* 

* 

* 

IU <WN~Nb.<OltONl (~ET ~VN1NOL nE~ ONE. BII~ ~, 6, 7) 

LN.,! 
DL 

!Iob~. < Tl Mt 
=1 

~t~~Y ~OK AT ~EA~T ONE FRAME CNT 

* lNAh!>fLR STAT bYlt 2 TO SCNATCH-PAD, THtN INPUI ~TAT AND LHtCK. 
* 

" 

IU <XF~kl,<VTtUNl (SET ~LRAT(H-~AD AOR TO ~TAI 2) 

lU 

lU 

lu 

IU 

IU 

lV 

<Xi"tR2.<UltUNl 

<WkU~H.<UTlONl 

<CLAIJAP,<UTCUNT 

<~lt<l;Y ,<0 ICON 1 

<wAITLP,<OTtuNT 

<NOILST,<OllUNT 

(X~ER ~TAT byrE TO S(RATCH-~AD) 

(RE!>tT WHITE uROtR) 

(ADAPTER HAND CLEAR) 

(~E 1 CHAN Non 

(B~ANCH (0 WALT LOOP) 

«jE-T OUT OF T~ST MODE) 

(jET ~1 ATUS 
!>ERVICt kATE ~RkON ? 

E~~ ~~~.<FNEK gEACI~~R~~1~t~&5~~0~/8~TtCIED 
FNtN58 lil '511' LABtLZ 
*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -" lH~(~ NUN-l:.XI~TANT kt~UUktt [RKOk (FROM oUT) 
" ~l 

~lA 

Li,,) 
U(; 
Ll'<J 
CALL 

LAu 
~lu 
JULli 

b!UF 
IU 

blUf 
Li~,) 
LUk 
l"lk 
bNl::. 
Luk 
LoF 

XUk 
LHk 
bl::. 

!bb,,<LAbtL 
'~I ' :t>b5, <(,UbUT 
ZV$kV.ZV:l>HM 

$1:Jl,$b7.-7 
!j,bl,<~LUb 
$bl.<IUWklT.<ut32 

>~IA 
<Wkl Tt.<UTlAS~ 

>~lU 
$b~,<IN~TAT 
!j,kl.<~TATl 
$kl.=l'b004' 
>SIL 
!bkl,<~TAT2 
;$kl.=l'080U' 

$kl,<UXDti~~.!b'(3 
:t>kl.=l'IlOOO' 
>51U 

LABEL,l 
REW!NI.i 
uET HMA IN b7 

ROOM FUR ONLY 16 bYTES u~ DATA 
(kAN(jl:. O~ 32 oYTE~) 

WAIT FVR N/b~(. (jET STAT 

B If ~IAr Nu 

IbNURt ~tRVlt~ RATE ERROR, If ANY 

MAS~ wiTH DEN~ITY BIT 
ON-LINt 
B If ~IAI OK 

('AP 
(~) 

(
~" 

.... ~\ 
,jJ 



UUi:>5l:1 UAUi:) u3bU 
Uu£~5\1 vAOI) :;~3\1 
UU,~bU 

C U02~bl UAUt; lI3bU 
UU,,~bC: u/;!U u380 
vU,~b3 (,Alt: b38b 
UU,~b" 
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IU3() 

IbE.b 
luUF 

!>IL LNJ :a.b5.<f-NER 
'!>9' FNEk!:>9 UL 

* 
SIlJ LNJ .b5.<INIZ UO A bUt INITIALIZE 

LN~ ~b!>.<!>E.NSE NE.XT? 
Ji~P l>bb kE TURN 

***************************~******************************************** 
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OO,,~ot> 
(JOit>oo 
00<:'~67 
00,,50b 
(J02!>09 
OO,,~70 
OO,~7! 
002~72 
Ou,!>73 

002~74 
002~7~ 
Ou2!>76 
002:'77 
00,,!>7b 
002~79 
002!:>8u 
00.: !:>8 1 
002;8~ 
00':!:>83 
002!:>84 
00';;8; 
U02~80 
002:>1l7 
OO;:;bb 
OU.:!>89 
002~9U 
UO~~91 
002,9" 
00l~9~ 
00..:~94 
OOi~9:' 
002:'90 
00,:>97 
002;9b 
00,!>99 
00260U 
UU<:oul 
00':002 
OU26Uj 
OOto04 
OU<:005 
00,,,0,, 
OU2,,07 

OOi"Ob 
U0200'J 
OOZolU 
OU,oll 

OUiol;: 
OU20 13 
00<;0l4-
OOto 1:> 
OU201t> 
00<:011 
OO'<olb 
00201\1 
OO~02u 
00,021 
00202" 
00~023 
00202 .. 
00202!:> 
00':020 
00202 ! 
00202b 
002029 
UOi03u 
00203! 
00"03" 
002033 
002034 
OU203:' 
002030 
002037 
00~03b 
00~039 
00';04u 
002041 
00204..: 
00.:!043 
002044 
002b4~ 
U02040 
OU2047 
00.:!041l 
00204'1 
lJ0205U 
0020!:>l 
00,,05, 
00<:'053 
002054 
OUi05:, 
00.:!050 
00"u57 
00205b 
U02059 
00200u 
OU200! 
00':00": 
OU.:003 
0020b .. 
OU..:ob~ 
00"000 
00':007 
UUt:oob 
00"009 
OuZ07U 
002071 
00207.: 

OA13 
CAL; 
OA!o 
OA11l 
OAIA 
UAH': 
0Alt. 
OAtO 
OAa. 
uA2:; 
OA<:5 
UAn 
OA2\1 
011<:0 
OA2C 
(JA2u 
(JA"I;. 
(JA30 
UA31 
01'.3:; 

OA34 
OA3b 

VII31 
OA::I9 

vA3/\ 
(JACK 
OA31:. 
(JA4U 

0114": 
UA .. 4 
UA45 

OA40 
OA41J 
OA4A 
OA40 

UA4<. 
UA .. t. 
OA~v 

OA51 
UA53 
01154 
uA55 
vA5b 
VAS! 
OA;1l 
UA~'1 

U/\;A 
VA!:><' 
OA5u 
vA~t.. 
uASI' 
OAbl 
OAb': 
U"oj 
VAb5 

01'.01 
UA09 
OA6A 
V"oo 
OAbL 
vAt>lJ 
VAbt. 

OAoF 
OAH 
VAl.< 
OA74 
OA7~ 

0"70 
OA7d 
VAU 
ul\70 
OA7C 

OA7Li 
V,,71-
liMbU 
OAb" 
VA.d 

vA8 .. 
vAllo 
VAbl 
vAo9 

D380 OFA2 
4b49 
IlU7u 0000 
0000 "SF 
D3BO 174b 
U3BO uFI:.<. 
91100 21b4 
\1970 8200 
098F 
9800 2165 
9b30 20FA 
AObO 2102 
AIFO 5220 
0983 
8851 
200u 
'1970 8000 
0'104 
1.131J(J 1030 
3134 

1.138(J 131A 
/j38t. 

03bO OFA2 
4141 

9b80 2jOo 
\lfbU 000A 
9S80 1763 
.. FIlV 230'1 

9b3U 20FI:. 
WOb 
038" 

IJ07v OOOA 
0000 22bF 
07F<' 
OF8b 
8070 O(JOO 
0000 22tH
U/I'( 

lJ3IJO lODE 
OOuo 
0012 
17100 
10(,3 
uA51 
10llli 
vAoF 

U38U OI'DI:) 
OF89 
01'92 
01'71-
1l,1l0 20U 
OOUI 
0!)03 
Li3BO 1421:l 

Li31J0 10b6 

03BO 1181.1 
0012 
1<'1>6 
10Dl 
OA07 
1 o 1.1 v 
OAhF 

D380 OF A" 
'+142 
li3bO 11UO 
OOuU 
0113 

Li3BU OFA2 
4143 
(;3BO 1100 
0001 
070<. 

U3BO urA2 
4144 
lJ31l0 llDO 
0002 
Ubuf 

Li3bO OFA" 
4145 
(;380 lIDO 
ooa .. 

1*********************************************************************** 
* * TESTS AA-AS. GENl:.kAL WklTE/RI:.AU ROUTINI:.~ 

* *- - -
* rILl:. 
f1 

LNJ 
0<' 
10 

LNJ 
LN.,I 
LLiI< 
<'MR 
I:lNI:. 
LUI< 
XOk 
LI.IH 
<'MH 
bNI:. 
LI:)F 

FILEC <'MR 
bi:. 

fILI:.A LNJ 
FNI:.R14 D( 
* 

:Iob5,c('OBOT 
s.b5.<lNSTAl 
$IU.<S1 All 
$Rl.;Z'8200' 
>flLEA 
:Iokl.cSTAT2 
$1<1.<DXDI:.NS.$R3 
$k2.<DXMU.$H3 
s.k2.;·k , 
>I-ILt:;<' 
=$klt=Z'2000' 

:IoRl.=Z'BOOO' 
>fILl:.b 
if,B!:>.<fNt:;k 
, 14' 

- - - ---- - - - - - - - -
LA6ELl 
INHIB I INTER~UPTS 

kEIlIND. WAlT 
GET STATUS 

RDY. tlOT 
b n SIATl NG 

MASK wiTH DEN~ITY BIT 
GET MQUE 

b IF NOT MODI:. "R" 
IGNORE "PROTf:.LT" STATUS BIT 

6 IF 51 A 1 ~ DI<. 
STAr N~ AFTEk RWND 
LA6EL2 

I-ILI;.U LNJ $1:)5.cwFM WRITE A rILl:. MARK 
JMP :Iobb I<E TUI<N TO HANvL(;.R 

************************************************************************ * TEST AA. WKITE RE<.ORD CONIAININ~ FILE AUDRI:.SS. RI:.AD. CHE<'K 
* AA::,I 
AA 
* 

* 

* AAI 

* AA2 

* 

LNJ 
U<' 

LAb 
!:ITb 
LAb 
!:IT I:) 

LDI< 
(MV 
tiLE 

IU 
bjUF 
b 

lu 

blUF 

AA3 LNJ 

it 

I\t..S\I 
liL 
UL 
VL 
D<. 
U( 
li<' 

* <.HE<'I<. wHI<'H 
* 

* AA4 
* AA5 

*- - -

LNJ 
b 
~ 
"UP 
Lb 

!lib 1 .cSAWDV 
:Iobl.cZHlSAl+lO*$AF 
$61.cLEVVlO 
$I:lI.cSAlOP 

s.Hl.cDXt'IIi.$k3 
:t>kl.=/j 
>AA2 

=IO.<OTKuPT 

>AAI 
>AA:' 

=O.colkUPT 

>AAt. 

if,b5.cWRI:.I.: 
ltO 
18 
cWbUF 
cRT:> 
cAA3 
<AbK3 
cAI:l 

MODt.. THt:;N NEALi ANO 

Stl5.<RWAl,I 
>AA4 
>Atl 
>$-1 
cAUrL.=l 

>AA't 
$tl5.<I:lSRW 

"b5,<~EI 

$~!l.<f<kf:.<' 
18 
<kl:luF 
<kTb 
<AA:> 
<AbK3 
<A~ 

LABI::Ll 

DI:.VICI:: RUPT5 AT LVL 10 

GET CuNkl;.NT flLE NMBR 

I:l If NO NUPTS WANTED 

(.ONTIUUI:: 

INHlbl1 INTEkKUPTS 

WI<ITE REWkO 
g¢f~ ~A~~~kTEu IN WREC) 
rkOM" •• 
RI;.Tkr KOUTINE (b5k/I:lSR/F~R/I;.NA) 
klTkY LO<'ATlO;; 
AbO~T ROuTINI:. (NOP) 
AI:lOl<r LOLATION (NI::XT TEST) 

<,HI:.CK DATA. 

CHE.<'K MOUE 
k 
W 
A 
l,I. <'HI:.LI<. IF It.5T AU 
b II- Tt.SI AU 
BACK A kf:.COkU AND WAIT 

SET Uf' FOI< kt:;"D 

HI:.AU A kECORD 
I:lYTE kAN"f:. 
TO HEkt 
~~}~¥ r8~1.~bn(bSk/6SR/F5k) 
AtlOkT NOUTINt:; (NOP) 
AtlOkT LOLAT10N (NI::XT TI:.5T) - - - - -.. - . - - .". - ~- - --~ ~ 

* TI:.5T III:). ~klTE KE<.vkD Or ,I:.I<O'S. HI:.AU AND ChE<'~ 

* Ab 
ABU 

LI~J 
D<. 
LNJ 
lJL 
li<' 

$B~.<LAb[L 
'Atl' 
$B5.cONI:.S 
X'OO' 
215 

*- - - - - - - -* 1t:ST AL. wklTt. kt<'Okv OF JNE'~ 

* AL 
A(.U 

$tl~.<LAtlt:L 
'AC' 
$1:l!>.cUNI:.S 
)<.'01' 
190u 

LABELL 
n~.IE AND <'Ht:;~K kf:.CORD wiTh ••• 
bYTE kAIlit>E (Ii .. C) 

IN-biT-7-U; ~A'rl-~;li.-REA~ ANU CH~CK. 

LABELL 
~~tlE AND (.HELK kECORD wiTh ••• 
tlYTt:; kAN~1:. (Lit.C) 

:-TtST Ali. :Kirt ~ELOKD-OF JNE'!:I 1'~-BiT-b-O~ tALn-tlYT~.-RtAU AND CHECK. 
* AD 

ADu 

LNJ 
liL 
LI;J 
lJL 
Lie 

:oB5.<LAbt.L 
'AD' 
Sb5.<ONt.S 
X'O,' 
lUI 

*- - - - - - - - - -* TI;.ST AE. WKITE K(<.OkU 01- JNE'!:I 

'* Al 

AEU 

$B5.cLAblL 
'AE' 
s,1:l5.<ONI;.S 
X'04' 

LABI:.Ll 
~~.IE AND CHE~K RECORD wiTh ••• 
bYTE kAN"E (Vt.C) 

ii~-biT-~-O; ~A~H-U;T~.-~~A~ A~U ~H~C~.-

() 

c) 



---~--------------

( 

C', 

00207:; 
002074 
002075 
002070 
002bn 
00207t1 
002079 
0021>80 
00l08! 
OO"btl, 
(J()2 btl J 
002084 
00,,08~ 
002080 
002087 
0020Sb 
0020tl':l 
002090 
00,,09! 
00209<: 
OU.i093 
00"09'> 
OVL09!) 
0020'.10 
Ovio'>"! 
002b91> 
UOtt>9':1 
OOdOU 
OOdO]. 
oono,
U0210!> 
OO<tIV4 
00;.:10',) 
VO<:700 
OV<.7v7 
00.!70b 
00,,109 
00<:710 
00,011 
vO,Ol" 
0021D 
00d1 .. 
00'< Il!> 
00':'10 
UO,017 
00;01& 
OU'U 1 ':I 
00<:/2u 
vOin1 
V0272<
OU2"72:; 
00, "124 
00n2!> 
002"120 
00<:727 
OU':"I2s 
00d2'1 
00,,130 
00<'13]. 
OU'<13" 
Ou,{33 
00213 .. 
002/3!.> 
U02730 
Uud37 
00~73b 
UIJ2"139 
U0<:14U 
Ou<:74]. 
00<:'7,>,; 
UUd43 
00<:744 

OU'14!.> 
00,,-14b 
(;0,147 
Uut:74b 
00,,14':1 
OU<:15u 
00nS1 
(;0<:75.:: 
UO':7!)!> 

UU2/54 
OU<:755 
00d50 oon',) 7 
00.:750 
V0.175'J 
OU210u 
00.:701 
OU276i. 
uu2/6,; 
Ou,,70" 
OU"lo':> 
v0210/) 
OU<'167 
002760 
UU'U6'1 
00<!-17u 
00;;: 171 
UO"771. 
0021"13 
002714 
0(;,,1"1':> 
002170 
00£71"1 
00n76 
00n7" 
Oul'7tlu 
OUt:18! 
OU27S<-
002783 

OAIlA 

OAdb 
OA80 
OAdl;. 
UII'.IU 
UA'.I]' 

UA':I':I 
UA9b 
(JA'.I1. 
UII':IL 
0A9F 

UAAU 
(JAAI. 
(JAA3 
UAA!.> 
OAA/) 

UAAI 
OAA':I 
UAAA 
UAAL 
OAAu 

OAIIL 
OAtiO 
OAbl 
uAb3 
OAb't 

OAll!> 
OAiH 
IJAtJb 
UAuA 
OAbtl 

OAbL 
UAbt 
OAtJf 
OAll 
OAL'< 

VAlL 
O!lUU 
OAUI 
OAU;! 
U"I:),:> 
OAJb 
UADI 

OAIN 
OAvu 
OADi) 
OALir;. 

OALU 
vAL" 
VAL4 
OAL6 
UALo 

(,AE .. 
OALi> 
vALl) 
OAd
OArl 
OAf- .? 
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031:.(, 

1J3bU OfA2 
4146 
D3bO 11uO 
UOOb 
UOS3 

1.J3b(J UFA2 
4147 
L-3BG !lDU 
0010 
032 .. 

u3b(J U~A, 
414& 
u3bO 1 wa 
0020 
05':1b 

U3bO UFA2 
414':1 
1J3bO !lDU 
U040 
013b 

1J3iiO OFA2 
414A 
li3bO 1 WO 
OObu 
UOlD 

U3tlO OFA2 
414LJ 
u3!!U 11I.J0 
UO~~ 
U7Ar 

u3b(J UFA" 
414C 
v3iiO lWO 
UUA" 
U19/) 

D3tJO UFAl 
't14U 
U380 llUU 
0050 
UO;( 

li3bU OfA2 
414t: 
u3bU 12U" 
b2bO "U1;.1 
VOOI 
05&3 
U3bU Ub~b 

U3&G uFA2 
414F 
U3dO 12U" 
tllllO ,,01:.7 
OOUI 
U5tJ3 
03bO ub9b 

9L80 ouao 
AI:lCU ,,000 
9DU2 
03UO uAI:. .. 

9btJO 1<'6b 
':If-SO Ob1l 
~u80 17Lb 
9t-tlO Ob30 
UFbO 

9bll f-b80 
"FilO dtJA 
U38U OF F7 
9r80 Obll 
U3S0 ufF7 
9F80 Gb30 

U3tlO UFA2 

[;Il 1004 t:lYTI:. kANlIl:. (o .. C) 
*- - - - - - - - - -- - - - - - - - - - - - -- - - - - -* H.~T 
* 

AF. wklTI:. Kl:.lOkv O~ UN£'S IN bIT 4 O~ I:.AlN pYTE. k£AU ANI) (.Hl:.tK. 
AF 

AFU 
LhJ 
lie 
LNJ ue 
DC 

:bb;,<LAtl£L 
'AF' 
$b',<ONI:.!> 
X'Ob' 
131 

LABI:.Ll 
~~}l£ ANI) lHt~K ~tCORD ~lTH ••• 
bYTI:. kANlIl:. (lir;.C) 

*- - - - - - - - - - - - - - - - - - - -: itST Ab, wKITI:. Kl:.lUMD OF ~NE'S IN bll 3 o~ I:.AlH bYTE. R£AU AND lHECK. 
A~ LNJ $b5.<LAbEL 

liC 'Au' 
LNJ $b'.<i;NI:.S 
I.J~ X'lu' 

LAbl:.Ll 
~~fIE ANI) lHI:.~K kECORD wiTH ••• A~U 

[;IC b04 t:lYTI:. kANlI£ (lit.C) 
*- - - - - - - - - - - - - - - - - - - - - - -* Tt~r AH, WK1Tt KtCOKD Of ~Nt'~ IN biT 2 Or I:.AlN bYTE. REAU ANU CHECK. 
* AH 
AHU 

*- - - - - - - -* 11:.51 AI. WMITE KI:.LOkO Of ONt'S 
* AI 

AIU 
L.I'iJ 
I)l 
LI~J 
L)( 
vl 

$t:l!>.<LAdtL 
'Ai' 
:..b5.<ONES 
x'4u' 
~12 

*- - - - - - - - -* 11:.S1 AJ. ~KITE MtLOk[;l OF ~N£'S 

* AJ 
AJU 

LNJ 
IA 
LNJ 
li<. 
1)( 

$t:l;.<lAtitL 
'AJ' 
:..t:l5,<VNt!> 
1.'80' 
29 

LAt:lI:.Ll 
~~tl£ ANI) lHt~K ~I:.CORD ~11H ••• 
t:lYTt kAN<':'E ([;II-C) 

IN-tllT-l-0; ~AtH-UYTE.-REAU ANO tMECK. 

LAt:lI:.Ll 
~~tA£ ANI) CHI:.CK ~ECORD ~lTH ••• 
tiYlI;. kANlIE (Li!;'C) 

Ij~-biT-O 0; ~A~H-~;TE.-REA~ AND ~H~C~.-

lABel I 
~~tll:. ANU ('HEl.K kl:.CORli ~11H ••• 
t:lYTI:. kANul:. (Ur;.C) 

*- - - - - - - - - - - - - - - - - - - - - - -* II:.Sl AK. wK1TI:. kELOku Ot ONI:.'!>. REAli ANU tHI:.CK. 
* AK 
AII.U 

Jib,,<L.AbEL. 
'AK' 
$t:l5,<ONI:.~ 

I\"-~' 
l'.1bl 

LABELl 
Wklll:. ANU lHI:.~K ktCORD wITH ••• 
DATA 
t:lYll:. RANIoE (Dr;.C) 

*- - - - - - - - - - - - - - - - - -* lEST AL., ~Rlrt kl:.lOMD WITH lHElKtR-BOAkU PATT£KN. MEAD ANU lHI:.CK. 
* AL 
ALU 

L.NJ 
V(. 
L.IlJ 
Lil 
UC 

LABELL 
~~tIE ANU CH£LK kl:.CORD ~lTH ••• 
bYTI:. RAI';IoI:. ([;ItoC) 

*- - - - - - - - - .. - - - - - - - -* 11:.5T AM, ~KITI:. KLCORO wITH CHEtKLM-~OAKU PATT~kN. kEAD ANU lhECK. 
* AN 
AMU 

L.NJ 
IK 
L.NJ 
DC 
Dl 

lA~£L1 
WRIT~ AND lHLLK ~ECORD wiTH ••• 
DATA 
t:lYH kANlo1:. ([;ItoC) 

*- - - - - - - - - - - - - - - - - - - - -* ltST AN. wKlll:. KANUUM L.I:.N~TH RLeOkD. RANUUM DA[A, KEAD. CHl:.lK 
* AN 

ANU 
LNJ 
DC 
L.NJ 
Lb 
bL;;~ 
L.NJ 

:i>b',<L.AbI:.L 
'AN' 
$b5.<RL.U 
<AUt-L,=l 
>AO 
:i>b;,<AU6 

*- - - - - - - - - - - -

L.At:lLLI 
WRIT£ ANU lHL~K RI:.COR[;I ~lTh MANDOM ~A1A 

t:l IF NUT II'; TLST AU 
RETU~N TO TES! AU 

* TEST Au. kL~£AT lL~T AN wiTH NLw RANlIE ANI) DATA 
* AU 
AOU 

* 

LNJ 
UC 
LNJ 
La 

bot
L.NJ 

lOb 
lAt:! 
lMt:! 
till 

:ob!>.<lAbLL 
'AU' 
:l>1'l~.<MLD 
<AIJ~L.,=1 

>APIoIR~ 
$b!>.<AU6 

:Loblt<LV$Hk 
:i>b2.LHCUMM+t!l9<! 
Sbl,=St:l2 
<APUlR~A 

* ~LT ~P FUR ~TAhuAMD duFFI:.~S 

* 

* 

LAb 
~lb 
lAp 
Sfll 
b 

$bl.<KtlU~ 
$bl,<AQl 
;a.b1,<WbUF 
$t:lI.<ARC 
>AP 

* ~~T UP f-Uk kANUUM BUFFERS 
* APQk~A L.Ab 

Slb 
lNJ 
STb 
LNJ 
~To 

$bl.~bl.-1l52 
$l:ll,<MXAD 
:i>b5,<\J~NAvk 
ibl,<AQC 
:ob~ • <~kNALlk 
$Blt<AMC. 

t:l It- NUT IN l .. ST AU 
R£TURN TO TE~l AU 

~£T HMA IN b1 

b IF RANI) bUF~ 10 BE USI:.U (liT SK) 

~TAhDAKD R~AD BUFF£R 

STANDAKl) W~ITL bUFFER 
~TART IE~T AP 

~OOM AI IO~ FuR 2K bYTE~ PLU~ OVrL 

~~~D~RN~~~DAbe~~~~ IN bl 
u£I RAN DUM ADuRLS~ N t:ll ~ANDOM wklT~ pUffER I 

*- - - - - - - - - - - ---- ------- ------* r~ST AP. ~i< I II:. kl:.lOkO U~ ~ANUOM DATA FKUM "Wt:lUf". 
* AP $b;.<lAI:l£L. 



UAf/ 
UAF& 
UArll 
UAFb 

uAFC 
uAh, 

UbUU 
UI:>O .. 
UbU-, 
ObU" 
UbO~ 
UuUb 
UbOl 
UbUCl 

UbU" 
UbOo 
UbliL 
UbUv 
uuOt;. 
UtllU 
Uull 
UoU 

Ubi" 
Ublo 

Ubll 
Ou19 
uul0 
UolC 
ObW 
Oblt.: 
UbH 
Uu~U 

Vb,:;! 
Uo,,-, 
Ui:;<'4 
ull":!:> 

0[;;<1 
UlJ2'1 
ulJi:A 
Ub2L 
U!:i<::U 
Ud2t:. 
vu30 

U[;';" 
UU."" 
Ub3!:> 
Ull:!b 
0u:H 
Ob30 
Ob:;9 
01:>3A 

0030 
Oii.;iJ 
U03t; 
003F 
OI.>"U 
UU4.:! 
Ou .. ." 
UU4~ 

UU47 
Ob4" 
Ob4A 
UIJ4C 
Ob"L 
Ub"f 
Ob'O 
vl>5i. 
vb!;;.: 
Ub~3 

Ub,4 
U1l5b 
Ob~7 
UU'l:I 

Ob5A 
Ob5~ 
Ob5v 
Ob5F 
ObbU 
00b1 
06b" 
Obb4 

Ob(>5 
06b7 
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41~0 
bZtHi 20i:.1 
UOUl 
0585 

9bBO 1Cbb 
9F80 Obl( 

u3bO 100E. 
~244 
U4UO 
17E.o 
10(3 
udUO 
10L!{; 
Ob27 

U3/jU 01-UU 
OFb9 
uF9b 
UHf 
828U iOt:.7 
UOUl 
U5Ub 
U3tlU 142b 

1)3bU OFA2 
4151 

D380 10db 
D3bU 118D 
0400 
0000 
10111 
Ub19 
10UV 
Oll21 

bi&U "UE:.7 
0001 
0583 
U380 Ob9b 

U3bO OFA2 
4152 
8280 "0t:.7 
UOUl 
USb5 
9118U 17E.b 
9f80 Ob30 

D3bU 10Dt; 
!:>244 
0400 
OOOU 
10C.3 
Ob32 
10li() 
Ub54 

1)380 uFl.>b 
UrSA 
Ur9b 
Uf-7F 
1l2bO LOU 
0001 
O!>OO Ob4A 
V3bO 1421:) 

lJ3bU UFAl 
4153 
li3dO 1066 
D;!80 !l8D 
U400 
LCbb 
10lJl 
Od4C 
10DO 
Otl!:>4 

b,bO zUU 
0001 
0,83 
v38v 01:l9b 

1)360 UFA2 
4154 
lJ38U oFDb 
OFtlb 
OF85 
OF7f 
U3bO 131A 
OF85 

(1380 U1A 
OfBO vUBl 

APU 

* 
* APA 

it 

'AP' 
<AU~'-,~l 

>APA 

LAb ~bl,<ki:!U~ 
5Tb $til.<AQC 

LNJ 
DC 
ue 
I.JC 
UC 
UC vc. 
UC 

$ti5.<wRl:.C 
'RD' 
1024 
<wbur 
<fH:> 
<APA 
<AtiK3 
<AR 

it CHE.LK fOR MUuE. 
it 

it 
AQA 
AQii 

AQC 

it 
A(;tl) 

it- _ 

LNJ 
b 
b 
NUl' 
Lp 

bul 
LNJ 

LNJ 
li1,J 
l.>C 
Rt:.SV 
tiC 
DC 
Dc.. 
l.>C 

:01;l,.<kWAc" 
>AQ 
>Af< 
>$-1 
<AUt-L.=l 
>AQII 
$U,.<bSNW 

Lp <AU!-L.=l 

bbF >AR 
LliJ $85. < AUo 

* IE.ST AK. wkITt:. KLC.UNO UF 
it U!>E. "l'IbuF" iF Ui,LY tsK. 
it 
AR 

ARU 

* ARA 

ARL 

* 

LNJ 
liC 
Lo 

bbf 
LAb 
!>Td 

:,,1;l5.<LAdI::L 
'AK' 
<AUt-L.=l 

>ARA 
:otl! .<wdU1' 
$bl.<Af<L 

$b:>.<I'IRf:.(,. 
'Rl.>' 
1024 
:oM.u 
<RT:> 
<Akl-l 
<AbK3 
<A!>(' 

it c..Ht:.C~ fOk MuV~ 
it 

LNJ :.b5.<RWA(;t 
d >A!> 
I:) >ASI,. 
I'WP >$-1 
LI:) <AUfL.~l 

LABt:.Ll 

1:1 IF NUT IN T~ST AU 

USE 5TANUAkD KBUF IF T~5T AU 

WRjTE t<1::c..ORv 
KANl)OM DATA 
dYT!;. f(ANbE 
BUfFEt< AUDkE5.:> 
RETRY ROUTINE (B5R/BSR/F5R/t;RAI 
Ri;.lRY LOc..AIlCJ,~ 
AI:lOf<T kOUTiNI:: (NUP) 
ABORT LOc..ATIO~ (SKIP N~XI 1t:.!>T) 

MODE.? 
R. ~O UN AND vO RI::AD 
W. SKI~ NI::XT rtEAD 
A 
Q. C.HI::LK IF IN TE5T AU 

I;l If IN IE5T AU 
bACK A Rt:.CORD 

SE.T UI' FOH Rt:.AD 
HI::Al.> A Nt.l 
tiYTE RANbE 
SUrFER AL>DkEoS::. 
RE:.TRY NUUTINE. (b5R/BSk/f!>N) 
HE TRY LULAllU" 
AbORT NUUTINI:: (NOP) 
AbORT LOLATION {END OF TI::5TI 

S IF NOT TE5T AU 
KETURN TU TI::!>I AU 

LABt:.ll 

ti IF NUT AU 

U5E 5TANVARD uUFFJ::R 

WHITt:. 
RANv l.>ATA 
bYTI:: RAN<.JE 
bUFFER AUURI::5::. 
REoTNY NOUTINI:: (bSR/bSR/F5R/t;RA) 
RETRY LOc..ATIUI~ 
AbORT NOUTiNI:: (NOI') 
ABORT LOc..ATION (SKIP NEXI It.!>T) 

MODt:.? 
R. CONtINUt:. WiTH READ 
W. 5KI~ IHE R~AD 
A 
Q. CHI::CK IF IN TEST AU 

bbT <A!>II 
LNJ :Od,.<b!>KW 

b It AU (DON't CHANGE lAdE.LJ. : "AU") 
BACKSPACt; FOR THE FOLLOWINu REAl) 

it- - - - - - - - - -
it TI::S1 A!>. Rt;.AV PNI::VIOuS ~t:.~O~D-I~T5 ;~~U~"-A~L>-C~t:.~K-D~Ti.- - - - - - -
it 
AS 

ASA 
A5tJ 

LIiJ 
IX. 
LNJ 
LNJ 
DC 
IK 
IiC 
l)c 
DC 
l.>L 

Lb 

$b5.<LAbI::L 
'AS' 
:o1:l,.<!>I::T 
:oB!>.<kRt:.C 
1024 
<RElvl-
<RTo 
<ASp 
<AI:lN3 
<ASc.. 

LABlLl 
!)ET UP FUR I«(;AD 
KEAD 
tiYTE KANbt:. 
BUF ADt< 
R~TRY NOUTiNE (I:)SR/BSR/t5K) 
Rt::TRY LULAllO" 
AI:lORT NOUTINE. (NOP) 
ABORT LOLATION 

btlf >AT B H IWT TE::.T AU 
LNJ ~B~.<AUQ NETURN TO TE~l AU 

it- _ _ _ - _ - - - -. - - - - - - -- - -
it wRITi:. (OR 5PAet:.) fiLE MAR~ AT t:.NO Ut DAIA Filt:. 
it 
AT 

it 
ATA 

LNJ 
(Ie 
LNJ 
b 
b 
NUP 
LNJ 
b 

$B5.<LAtlt:.L 
'Aft 
$b5.<RWAi.I 
>ATA 
>AII-I 
>$-1 
$d5.<wfM 
>AU 

LABlLl 
MODE.? 
R, REAU ~M & ~KIP AU TESI 
W. WHIlE FM & SKIP AU TI::!>T 
A WRITt: fM. THEN 00 AU TI::5T 
(,I. DIT10 
A/Q. LONflNUE WITH RANDOM !)t.EK 

lNJ ~b5.<WFM R/W. ~KIIE (Rt:AO) FILE MARK 
b cAUl GO TO t;NU OF JEST AU 

It:.ST 

it- - - _ • - _ _ - - • - - - - - - - - - - _ - - - - - - - -* Tt:.5T AU. AR61TRARIlY !>KIP ARUUND WITHIN F1LI:: & CHE.CK DATA 
it 

o 

I'( .- '7;\ 
( . , 

~---y 

o 



( 

UUlb9. 
UO<:b9, 
002<19;> 
00.209 .. 
OO:<b9~ 
OO:<ti% 
00'<b91 

OO;:b9u 

UUb9 
Obbl.l 
OUb<' 
liUbe 
Ob7u 

utH" 
Ou74 

lib7~ 
Ub7f 
Ull7Y 
uU7f\ 
uu7t) 

lIl>1L 
OblLJ 
Ot.. 7f 
Uob1 
Ob8.< 
ObtJ4 
Ub(l~ 
(Jbb' 

UUti\l 
UOtlU 
lIotlL 

lib'14 
libYb 
OU9(1 
vb99 
VU911 

v090 
VU9U 
Ub91-
UuAv 
Ub"l 
vUA4:: 
Ul>A;; 
vbA, 
uoAI> 

ul>A7 
UtlAY 
ubAU 
OUAv 
utlM 

Obb1 
OOO;! 
ubb .. 
Ubbt> 
Oboll 
Obb9 
ubbA 

Gbbb 
OI:HlO 
UUbt 
ucCO 

Ubl" 
ObC4 
OilCe 
uoCtl 
Ut:>(\1 
ObCo 

UbCli 
utl(~ 
UbOi 
Obu;; 

OoD .. 
UbUb 

Ut..OI 
UtiU9 
UbUo 

ObUL 
UUUl: 
ObOf 
ObEO 

ubU 
Ubb 
UUE" 
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U3bO u~A:< 
41~~ 
IJ3l1u 13F5 
U3b() J.3H) 
U3&0 139l: 

&90U :<ull 
Oulll 
~bL( .. 00U3 
U3bO UOOO 
U~IIU 
219~ 
£OF 1 

IUb 
91-00 20ltl 
Abtj(,) d 9~ 
vb72 
LJ~70 UOOF 
bALJ5 
v230 ;:IUe 
!>btW Ubbl 

li3bU 1 .. 2b 
!>He 
ul-bu ub94 

91:l60 .<::J33 
9t130 21Ul: 
tlbOI 
0(91 
d3tl3 

P~BO ObAt> 
UjljO OFDb 
OF7F 
OFljj 
OF7f 
uFb!> 

LJCbO ubAb 
b3b, 
uouu 

!lAbO lutb 
8980 .20EU 
U800 Ou81 
IHOO .20E"7 
Li311U 139i:. 

btlOO 2112 
0001 
U;UU UbD4 
0380 OFlJD 
OF7f 
uF7f 
OF!l8 

9630 2UfE 
IDll 
U900 OblJ4 
Of80 ObCU 

tl9!lU l17F 
0900 vbCU 
9830 20Fl: 
88tH 
9900 21 7F 
U2t10 ObD4 

9(bU 210A 
9bCl FFFF 
91-BO 210A 
1l3bb 

U3bO OFA2 
4550 

!l070 UOOO 
0000 22tlF 
07FL 

LJ3bO UFOtl 
OFB7 
UF7F 
OnF 

lJ380 lIDO 
UUH 
0014 

AU 

* 

* 

LNJ 
U<' 
LI1J 
LNJ 
LNJ 

LiH 

lALL 

:ot;~,<LAt)tL 
'AU' 
:t>D!>,<D~FW 
$t;5,<b~Fw 
:t>b!> ,<I-SFt01 

<AUI-L,=I 

"V$I-K,RANUOM,~L& 

LABtLl 
bAlI( A FiLl: 
UI110 
FORwAkU A FILe. PAST cOT 1F NEltSSARY 

~tT Au TtST f~AG 

~E.T SOME. KA~()uM NUMBERS 

* NUW PtIERMINl: Huw TU bET III RANUuM RtCUKU NUMb~RS (RS = AU <'NTR) 
* 

AUI 

• 

LlIV 
!:orR 
Liltl 
LUk 
f\~li 
11K 
~Utl 
u(,lL 

CNTK "UR II SPIICE.ING OPERATIONS 
PNTR TU KA~()OM TAULE 
GET A NMDR, bvMP FOR NEXI UNE 
1KU~CAIE TO UtCIMAL 15 
MAI(E II Dl:Twl:~H 1-16 DEL 
LJIFFl:RtNLe FkvM CURRENT POSiTION 
b II- NtC~!:oSARY TU FORwAkLJ SPACE 

* IT IS NeCt~~ARY 10 tlACKSPACe TU ~ET rH~Ke 

* AU2 

* * 1 TO S 
* AU3 

AU4 

• 

l>U!>,<bSRW 
;j;1<!:>,>AUl 
<AU~ 

N~<.l:S~AKY 10 ~URWAkD 

Ntb =$R~ 
ol:l ~R~.<AU5 
LNJ ~b~,<~~RW 
oIN( :oR5,>IIU" 

!>PA<.t 

bACK~PAC~ II RI:CORLJ 
bACI<. SUMl: MOkL. 
Wl'VE ARRlliELJ 

TO Gte T IHtkl: 

MAKE II NtGAT1V£ 
TAPt ALRtAUY IN PUSITION 
~O~~ARli ~PACE A RECORD 
~OR~ARU ~PACE SOME MORE 

* W['\i~ AkRllil:O, ~KEPllk[ 10 KECUNSTRUCT OATA ANO REALJ IT. • AU; LAb 
LOR 
Ut.<. 
LUo 
JMP 

~tH ,<L1~T 
$Rl,<liXRN.$R3 
=$1<1 
$b3,$bl.$kl 
:t>L13 

*- - - - - - - - - - -* AF1l:k UU!Nu THE KEALJ puRTION Of 
* AUb 

* AUbA 

AUbtl!> • AUt>C 

STo 
LNJ 
Nu~ 
U 
NUP 
I:l 

LLJU 
.JI-II
I<£~V 

H.<. 
CM, 
tlAL 
CL 
LNJ 

:ob;,<AUbb!> 
~b5 
$AF,O 

<cNlo 
<CN tI 
<AUl 
<AUFL 
$tl5,<f~Fl:OT 

*- - - - - - - - - - - - - - -* AU 1t~T PONt, CHt.C~ FOR E-U-T Uk 
* Au7 LuF <EUII-LG,=l 

* AU8 

* 

Dill 
LNJ 
NuP 
~UP 
b 

LUI< 
CMV 
bl 
b 

C~IL 
"tit. 
LOR 
lJtC 
CMf< 
bbl: 

<NUPS 
$b!>,<kWAl.I 
>$-1 
>$-L 
>AUtl 

:oRI,<LJXFN.$k3 
$RI,=17 
<N{)P~ 
<AU'i 

<~lL.e~ 
<AU'i 
$RI,<lJXI-N.$R3 
=$Rl 
$R It <1-1 L.ES 
<N{)P~ 

IIU9 LLJb $bl,<LJXPT.$k3 

RECOKD) 

- - - - - - - - -lEST, ktTURN h~RE AN~ CHtCI( MOOl: 

~AVl: ~US~ltlLE RETURN AOlJKE!>~ 
MODl:? 
R, NO AU TlST, KETURN 
W, VlliO 
A, lONIINUl W/~EXT REC 01- AU TE~T 
(,j, li I T 10 

R/~, ~tT UP FvR RETURN 
=~f~~~ IHo~~~~ "A" IN LINE 

~~r(Kb~~~R(NTK FOR 8 RECOR{)~ 
LOOP tlACK FUR NEXT RE(OkU 
ReSl:T AU FLAG. TEST AU {JONe 
GO AHEAD I-OR ~EXT FILE - - - - - - - - - - - - - - - -
END-PA~S 

CHE(K ANU CLEIIR EOT FLAu 

b IF loOT. kePvRT END of PAS~ 
MUPt? 
R, COMPARe "F.LES· 
W, LJlI10 
A, liITIO 

Q, ~HlC~ FOR 46 ~ILES 
16 ~ILt.S = 17 FILE MARK~ 
REPORT eND OF PASS 
NOT it> FILES feT. CONTINUE 

B If NO LIMIT. GO TO EOT 
C,lT FILE COUN I 

"fl~E~" REACH~O? 
tl if- PA5~ 

LAb Sbl,:Obl.-$AF NEXT TIMl: AROvND. REPEAT AA-AT.AU 
!:oTb $Bl,<UXPT.$k3 
JMP $bt> RETuRN TU hANvLER 

*- - - - - - - - - - - - - - - - - - -* KtPORT ENU-OF-PIISS MESSAGl · " * ~IR~1 wRITt. ENU-PASS RECO~O O~ TAPe 
* NDP5 LNJ $b5,<LAblL 
l:P UC 'EP' LABELl 
* lP4 10 =O,<OTRUPT I~Hlbll INTEkkUPT~ 

* 

* 

* 

blUF >EP4 

Li'lJ 
b 
NOP 
NUP 

LNJ 
lJC 
OC 

:otl!>.<kWA('; 
>EPI 
>$-1 
>$-1 

$b~,<ONeS 
X'I-~' 
20 

MODE? 
k, NO WRITINI:J 
W 
A 

l.l, wR 11 E RECOKO 
LJATA 
tlYTt kANI.:IE 



TIlLE MTuS~.'REV G' NINE TRACK PIJNRZI MAG TAPt. T&V (SAF) PAGE 32 

00,~9o * NOV. Rt:. ... ORT MODt:. 
00;;.,97 * 00;;99b EPl lALl LV$l.ZV$lC.MS~OOE PRINT "MOOt." 

ubt::5 fBCO 0003 

0 Obtcf (J3bO 0000 X 
ui.lE~ OF80 
ubf.:JoI 22~F 

OU,,)99 OI:JE-tl 98~O ,102 lOR $Rl.<OXMO.$1<3 c,f.T MOUE (ASlll) 
U0300u ubEv U380 of'Cb LNJ :j,B~.<VDTR PRINT IT 
003uOI * 
003UO" * PASS lOUNT (UEUMAL) 
003u03 * U03U04 CALL LV$l.MSI'ASS PRINT "PASS" 

utiEF FbCO 0003 
ObFl 03bu 0000 
ubF3 OFbO 
ubF4 ,,277 

003UO~ ubF7 9830 210b LOR :l>Rl.<OXPS.$1<3 C,ET PA::'S CUUNI 
O(;jUOb utJH 9rUO llb7 SlR :l>Rl.<TEMPA 
003001 tALL ZV$IH.lV:I>TO.T~MPA PRINT I'A::'S CvvNT 

ubF') Ft:leO 0003 
OI:JFti 0380 0000 X 
ubFv OFilO 
Ohf-I:. 21tH 

003uOb * 003u09 * ERRUR <.:QUiliT lDt::l1 I'IAL) 
003ulU * 003u 11 ObFf U380 145F LNJ $B~.<I:JLANKS PRINT ::'OME bLANKS 
003uli 

FuCO 
CALL 2V$)H.lV:I>TO.E~CT I'RINT lOIAL EKRUR COUNT 

OlOl 0003 
UlU:; ldbu 0000 X 
OlO:' OF80 
ulUb 2113 

00301;1 lALL LV:I>l.MSl:.l<k PRINT "ERRS" 
OCu7 FtKO 0003 
Ol09 U3bu 0000 
ulO!.> OF8u 
ulUe. ;0239 

UU3U14 * 
OU301~ * FILE lUUNT (HEX) 
003ule * 003017 (;(OU 983u 20n. LvI'< $Rl.<OXFN.:I>R3 c,E.T FILt:: CQUNI 
OU3Ulb ue.OF tHlUl DtC =$Rl fiLES = f-Ill. 11ARKS _ 
003Ul\1 UUu ')FOO 21b1 STk $kl.<lEMPA 
00302u CALL LV:I>lH.H.MI'A I'RINT Ht:.X HL", lOUNT 

OC1.: HKO 0003 
(;U4 1)380 0000 
UUb ufbO 
VU7 <!lb7 

003U21 CALL lV$1 .MS~ lLt: PRINT "HI:.X f-I ... £(S) ••• " 
UUti fbeo 0003 
UUA lJ3bu 0000 X 
UUI.. UFbO 
OUO 223F 

00302.: * U03V23 0111o Ll3bO 1b28 L.N.J ;Iob5.<lRLf 1)0 A LINIo-FEl. ... 
003UZ" Vl':O 87UV 2112 (.L. <EOlfLG tlEAR 1001 fLAy ,1 
uu3u2~ * 00302b * NOw Rt:.wINO AND I'kt:PAkE TO START NI:XT PA::'S ~j! 0(;3u21 * 003U20 Ot~.: 8000 2299 Iv <t<t:.w J NLl. <QTTA~I<. REi'lli'll) 

Ol24 0000 22ti 
003UZ'1 OUI:> 0704 blUT >EP': 
003u3u Uln 1)360 1030 L.NJ $b5.<rNt:R SHOULI) HAV~ beEN kEADY FUk kt::WIND 
003031 OCZ .. 3131 FNt:.k17 DC '11' LAI:lLL2 
003U3~ * UU30B Ut2A b730 ;;:UFt 1:1"<: lL <OXf-N.$k3 RESET ~lL.E COuNT 
0(,3u34 U<:'- 8730 2l0E <':L. <DXKN.$k3 RESLT kt:CURL;, ,-OuNl 
U03u3!> U(ZI:. tlAbU idOb ii'll <I)XI-'S.$R3 INCkEMIoNI f'A::'", CUUNT 
Uu3u30 0l3U D38U OFDb LI~J $B5.<kWAl.I MOl) ES1 0(Hu3! UU.: t;381:> J~iP $i:ll:> k. kE UkN 10.r1ANULER 
003U3ti 0(3.; OF83 b >EP~ W. lANI..I:L. ~iOI.J", "1'1". ONE "'AS!> ONLY 
00303') (;U4 8380 Ji'iP :l>i:lo A. kETURN TO t1ANDLER 
003040 0(:;!> tl3tlo Ji~P :jib/) Q. UIT 10 
()(;3041 * 00304<e OUo ')810 ZI)30 t:P3 LVR :l>kl.='-:-O' GET "NULL" MUvE:: 
OUju43 OU" 9A,3 ADD :j,kl.=5>R::I MODIfY TU (,.UkkEIH UNIT 003U44 (;(39 9F30 d02 STR :l>k1.<LlXMIJ.$R3 lAf-olC.EL MUOt: " .. N" 
00::lU47 OOu b38b JMP :l>i:lb RETUkN TU HANvLI:R 
003V40 ***************************~******************************************** OU3047 * 00304<l * NEXT HJLL.Uw::' THt: Lll:tiUG MO)E. 
003U4., * 003u50 **********************************************************************~* 

----------



c.·~ 
.. 

TITLE MrvS3.'k~V G' NINE TRAlK PE/NRZI MAG TAPE T&V (~AF) PAuE 33 

OU::IOSL 
003US2 
003u53 
003u5 .. 
OU3lJS~ 

00::lU50 
OU;)lJ57 
UU3u5t1 
003US" 
OU3u6u 
00:;U61 
vU::Iv6, 
003v63 

Ou3u6 .. 
u03u6, 
U03U60 
lJU3067 
003U6b 
00306<; 
uOJ07U 
OU3u71 
Ou3UU 
Ou3U73 

Uv3u7 .. 

OlJ::IlJ]::> 

UlJ3Uh 
UU3lJ77 
003U7b 
UU3U7') 

UU30tH) 
003U81 
0030B, 
OU30113 
U03utI .. 

0~l308~ 

Ou3u8b 

U03U87 

Ou3u8b 

OU3U8':1 
U03090 
003091 
UU:;U9;: 
003U93 
00309 .. 
OUjU9, 

UU3u9b 

OU3U9 I 

UOjlJ90 
003u9') 
U()310u 
U03101 

OU3LO .. 

003103 

OU310 .. 
0U3.U;' 
Ou310u 
003107 
OU3LOb 
Ou310<; 
uu311u 

U03U1 
OU311 .. 
Ou3!lj 
OU3U" 
003U:> 
003110 
Ou3117 
OU::Illb 
Ou3U" 
OU3l2u 

OU3121 
OU312, 
Uu3U3 
UU31l .. 
003Lc!' 
003Uo 
Ou3127 
OU312b 
003129 
OU313lJ 

OU3131 
OU313~ 
U03133 
Ou3 J.3 .. 

UO<. 
Ol3t 
UI.. .. U 
Ol .. " Ol .. 3 
ut .. 5 
Ol .. , 
0C .. iI 

Ol .. A 
0L .. I.. 
Ol .. t:. 

LCSt:. 
Ol6U 
UL61 

01..63 
Olo!> 
lILb7 
UCb'i 
O(bO 
LI..60 
U(i>~ 
OUI 
UL7:; 
UU, 

UUI 

0(.7\1 
ullo 
UI..71) 
OUf 
UI..81 
lJlb3 
Oltl~ 
OUI' 

OUl9 
lKbD 
0ltH) 
UUlF 
Ol,)l 
0(')3 

Ol')~ 
OL,)' 
lJl99 

lIl9D 
Ul<;u 
OL9~ 
lIlAU 

UlAl 
OlA;! 
UI..A .. 
OlA5 
UlAI 
lIlA9 
OlAo 

OI..Au 
OlAF 
U I.. ,:11 
Ol..tU 
Ul..iB 
U(o .. 
Ul..oo 
Ulo7 
01..0" 
Ul..uo 
0lblJ 
UluF 
UlCl 
OlC3 
Oll!;> 
lAU 

8070 uuOO 
0000 22BF 
U3i10 OFA2 
.. 431 
UbOO lOEA 
9i170 lli30 
9A53 
\lF30 c!10l 

bOOU UA9 
U000 UtlU 
07fl 

980ll lOr~ 
10 .. 7 

bOUC, aU3 
0000 aBt 
11010 22At 
UUOO UbI:. 
bUUO 2lAA 
(WOO abE 

8lbO c!Ot9 
0001 
U5t10 U179 

8070 9C03 
UOOo abf: 
b070 888~ 
OOUO 2"bf: 
d070 0008 
0000 abE 
b070 2013 .. 
OOOU abl:. 
b07ll '06A 
OOOll UbE 

lll'bO Ul89 

H070 OOOil 
0000 aBI:. 
11070 b883 
UOUO abt. 
11070 "OF4 
UOOO 22bl:. 
tl070 106A 
uooo abt. 

bOOU 22tH 
OOOU ""bt 
t>OOu Ub" 
OUOO Ubt 
bOUO a~o 
0000 ""bl:. 

91BO lO~b 
91'00 201'5 
U3bL 1341 

I'tlCO 0003 
03B0 0000 
OfbO 
226A 

880U 219f 
OOUI 
05b3 
1I700 219E 
tbOO d9E 
1'800 1190 
81)00 dL7 

HKO U003 
038U 0000 
UF80 
21bl 
20ED 
8CII0 Zlb7 
698~ 
Eb70 01100 
tlA80 219F 
6bOO Ol9b 
t970 uBOU 
OAOO Ul9b 
tFOO d9E 
HOO 2190 
b8UO 2190 
nuo 

x 

/**************************~************.******************************* * UE~v~ MUDE. Pklok TO (UNFIGUklNb lURkENI lHANN~L AUDRESS. MA~E * bURE THAT THE INTERRUPTED UNIT Ib INITIAL1ZED AND IN NORMAL MODE. 
* MOuED Iu =O.<uTRUI'I INHWII INTERKUPTS 

vI LNJ 

* 

01.. 
LLiK 
LUk 
AUU 
bTk 

MOUI:.DA lu 

:iob!),<LAbtL 
'01' 
~k3.<bITE 
:OHl.='-O' 
$HI.=$R3 
$Rl.<UXMO.SH3 

<"'Ok/V,AL. <OT<'ONF 

bluF >MOlJEOA 
* 

bET MAJOR EkRwR LAbtL (btE "btNbt") 
LA~tLl 
(JET ItWEX 

ADD INU~X VALuE 
CLEAR lUkkENT MOUt 

kESET 1..0NFluUKATION ON INTl:.kHUPIED URIVt 

* lLEAH UP ANY ~lKE~Y lUNOlllON THAT MAY tXIST IN PREVIOUS I>RIVE. 
* LOR )RI.<URIVE 

SUK $Rl.7 
* * SET uP TESI MOUt 
* 10 <IE~TMD.<UTlONT (StT TtSI MUUt) 

* 

IU 

lu 

<LlHNU.$Rl.<OTlONT 

<lNvEX.<liTlONT 
(OUIPUI LOGIC. CHAN NM~k) 

(SE T j NDtX MOvE:) 

: INITIALILE ULlJ lHANNEL. Ib Dlf~ERtNT FUk bUC2 AND ~DC3. 
LU <uD~FLG.=l 

uuF <MOvtDU ~ IF bUCl flRMWARt 
* * bOl3 FIRM~ARE. INlliALIZl AUAPTEk ANO OkU 
* lU =Z'9l03'.<OTl~~T (LlN AAD" tNSI(03_» 

* 

lu 

lu 

IU 

IU 

=L'tlbb3'.<UTC:)I~T 

=Z'u008·.<OTCJNT 

=Z' ,WD'" • <UTlJNT 

=L' 106A' ,<UTlJr~T 

II <MOvEUf: 
* * I;jOC2 ~IHM~ANt, &NITIALliE. 
* MOotDb 10 =L'0008'.<OTlJNT 

IU =L'tlbb3'.<OTlJlliT 
Iu =z·,0f- .. ·.<UTC3NT 

1U =Z'IU6A'.<OTCJ,..' 

* * lLI:.AH fEbT MUDt 
* MOutDE lu <~lKUY.<Oll()Nl 

lu <WAlIL~.<uflU~T 

10 <NurE~l.<OTlUNT 

* * * LOi-< 
~TK 
LN.,J 

MOiJtIJJ lALL 

LDf 
bbt
(L 

MOlJEuK LUk 
LUk 
~Ul 
lALL 

Li>l 
bNEL 
LUH 
ll~l 

MOUWL IILL 
lMK 
bAG 
~Tk 
STk 
LuF 

$kl.<IJHIVEU.$N3 
:.RI.<IJHIVt 
~b5.<~E1CHN 
iV$I.LV$~C.M~PANA 

<RN('FLb.=1 
>MUlJdjK 
<RN", 
:j,kb.<kNb 
$HI.<PTRN 
<TlNfJA 
LV$I~h TE~lfJA. DC2 

<TEMPA 
)k6. ;>I~OUEUL 
Sk6.=X'800' 
<RN(,t-LG 
)kb.<MOUlUJ 
:ok6.;;X'1I00' 
dl0vEUJ 
:iok6.<RNu 
$R1.<IJTRN 
<Plr<fII.;:L'F~OO· 

*~ - - - ~ - - - - - -* A5SEMbLt L1NK TAbLE 
* MODEUl lALL iV$l.LV~~l.M~.INK 

(AClES~ (r\lUI) 

(HESET DtVllE ADAPTER) 
(ACI3) 

((fwll) 10 ADAPTER) 

INlflALltE Ib DUNt 

(HEbEl UtVICE AUAPTER) 

(Alltb:> (Fwlll) 
(Al1B) 

((~~Cll fO AI)"PTER) 

(SET ~HAN RUYI 

(b 10 WAH LOuP) 

(t:.XIT lEST t'oOwE) 

bET UklVE ALIi-< 
SET UP CHANNE~ ADORE sst:> 
(ASK FUk RANu~. DATA) 

TEST ULD FLAG 

GtT OLI> kANGE FOR DEFAULT 
GtT OLU PATTEKN FUR DEFAULT 
TRANSfER BOTH TO TEMPA. TtM~~ 

gElfUC~~bIN~glR*fE~7 
UEfAULI 10 'lluO 
SET FLAG. RAN",E IS "ZERU" 
~ 11' kANGE TUu SMALL 

START UVtk 
SAVE fIItW (OLUI i-<ANGE 
SAVE NtW (OLD) I)ATA PATlERN 
lLEAH LE~T bYTE OF DATA 

ASK FUK LINKS 



00313, 
OU3130 
003137 
003!3tl 

Ou313<; 
003.4U 
U03441 
003.4" 
00;l143 
00314 .. 
00314, 
OU3.4b 
003147 
Uu314b 
OU3!49 
UO:H50 
0031'>. 
00315" 
003153 
003.5 .. 
00315, 
u0315/> 
003157 
00315tl 
00315':1 
00316u 
003161 
003!6" 
003163 
OU316 .. 

00316, 
00 ::1160 

003167 
003,61:> 
OU3!6'! 
0031 7u 
003171 
00311" 

oeld 
velA 
Olel 
veell 
oee~ 
OlC~ 
OUH 

uev3 
vClI, 
oelll 
Ollio 
uell'! 
uell" 
uev.> 
u(lIli 
U(Dt
(;llu 
Olt" 
OU:.3 
U(t, 
OlU 
O(t':l 
O(lA 

U(to 
Ult:.lI 
vli::.F 
0<.F0 
(;(f" 
O(Fj 
'u(F5 
0(F7 
OCF':I 
(;eF/I 
Ulf-o 

O(FLI 
oeFr 
(;lJOO 

Ollu,: 
ulJ04 
UlIOo 
OlJ07 
OliOU 

01J0':l 
OlJUo 
(;lJul 
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t-blu 
l)38U 
OFbO 
<:25b 
lli::.b 
9tlbO 
AblJU 

f-bC(; 
lJ3b(; 
UFbO 
21eO 
db7 
20H 
d7bU 
/1800 
21;01J 
U9bO 
Wi::.b 
U900 
t~~g 
(Hll; 
ij31J .. 

b780 
"bOO 
<:1.141 
0200 
2v5A 
03U(; 
A570 
l':1UO 
«(AZ 
lFDl! 
0f-80 

(l003 
(JOOO 

aE!:> 
22E4 

0003 
0000 

db7 
db7 

vli::.b 

ocm 
O(Cb 
oULl 

21b7 
21tH 

U(Cb 
O((ij 
OOlF 
O(CIJ 

u(1l3 

8800 2112 
0001 
V5bU 01109 

f-blO U003 
lI380 0000 
OF&O 
2235 
OOOU 

lu80 2200 
tLF4 
&386 

x 

x 

l-l!V 
l-Ab 
LAU 

$Rl,;-2l ROOM FUR 20 LiNKS PLUS "~/R· 
$B1,<LINK~+~1~~AF 

MOLli::.DD eAl-L 
$B2.<LNKTAb-$AF (-$AF BE(AU5E A~Cll A IS 41. NOI 40) 
,V$!A,lVSTAT.ltMt'A,OC3 

* MOOI:.Df-

(l-~l 
LOR 
Chli 
bNi::. 
lMV 
bl:. 

~~~ 
SHI 
JMt' 

(LH 
LOR 
eMil 
tiL 
l,W 
0" 
AND 
btl 
LlIi:! 
Srb 
o 

<Ti::.MI'A 
$R2.<TEMPA 
$K2.;X'0(;' 
<MOut:.DF 
$Rlt;-21 
<MOl/lOG 
$Rl.<MODi::.D<. 
$B4,<MODELIG 
$b4.$b1.+$IH 
$04 

< Ti::.MI'A 
$Rl.<Tt.MPA 
$R2,;X'41' 
<MOLILDC 
$R2,;X'!:>A' 
<MOlli::.IK 
$Rl,;l'OOH' 
$R 1 ,< ~\ODEDC 
$B4,$b2.$R2 
$04.$01.+$Rl 
<MOI.lt:.lill 

*- - - - - - - - -* "(/k" lItTE(TED. tXllUTE 
* MODE()~ l-oF <I:.OTFl-G.;l'OOOl' 

* 

obI
(ALL 

HLT 

< folOl.IEDH 
lV$I.lVsT(,MSEOT 

MOUE()H ~Ab $b4,<LJNKS 

~ET L ll11K 
"(/K"? 
B IF NUT C/K 

B IF C/I< IS f'R~T LINK 
TOO MANY LINK~ 
EXE(UTION LOCATION 
~AVl LAST LIN~ oACK TO "MOOtDG" 
GO ON ANU I:.XE~UTE 

<>ET A l-1 NK 

LESS THAN "A"? 

~REATLK IHAN "Z"? 
f-ORM INOt.X 
RAN 01.11 OF l-I'~K TAbLE 
<>i::.T ENIRY FROM ~NKTAB 
SAVI:. THE LINK 
GET ANOTHER LlNK 

SPACE 

- - - - - - - - - -

B If NUT E-D-I 
RlPORT E-O-T 

HIT "EXE~UTl" TO CONTINUt 

MODI:.Dl l-llb Sbb.+$~4 FORM ~lNK TO KOUTINE 
JMP :j,bb DO THE RUUTlNt. 

************************************************************************ 

( .. )! .,. 

o 



OU31 H 
1I0;l17 .. 
OU317'::> 
00.H7() 
003171 
00317/j 
00;>17':1 
OU3Hiu 
003Hll 
OOHB, 
UO:H83 
0031b .. 
00318'::> 
UU31tl6 
0031tlT 
U031~/j 
00318':1 
OU319u 
OU::H91 
OU319.: 
U0319.:i 
003194 
003J.9~ 
OU3J.96 
OU31':11 
UU319b 
OU319'1 
003,,00 
003,,01 
U(d"O" 
OU3£03 
OU3,,0 .. 
01.13,,0'::> 
003,,00 
U03.<07 
OOJ"Ob 
003.<0':1 
003«1u 
003.<11 
UO:;<:1" 
003d3 
OO:;d .. 
00:;.:15 
UU3d6 
003.:1 , 
OU:;.:1o 
003,,1'1 

003<:31 
OO:;d" 
OU3.<33 
003£3 .. 
003<:3'::> 
003£3b 
003£31 
003<:3" 
003d'l 
00:;.<40 
U03,,41 
00:;<'4" 
OU3,,43 
00:;244 
00:;,,45 
003,,46 
003£47 
OCd<'4b 
00;!,,49 
003,50 
OU:;<'5J. 
00n52 

003,,53 
OU3,,54 
003,,5'::> 
003<.56 
003~57 
OUj,,5b 
00325'1 
00:;,,6U 
003<'61 
003':0" 
003,,63 
003<'04 
003<'65 
003,6b 
003,,07 
OO:;,ob 
003,,69 
003<.7U 

UGO(; 
O(;Of 
Olllu 
0(;11 
01J13 
OU1, 

OulT 
01>19 
UVlb 
OUll 
UV1i; 
Ollit 
Uvn 
OU21 
ulJ~j 

01.h4 
0(;25 

UI)i!./ 
ul.i~,; 
002U 
uV<.l 
UliiU 
O(;,e 
OD3U 

U(;3': 
0l.i34 
Ul.i3b 
01.131 
Uli3ti 
OUjA 
0(;3b 
0l;3LJ 
lJ(;:;f 
0U41 
0l.i43 
Ul.i4!> 

UU41 
Llt4t1 
Ui;4" 

UV4A 
UU4L 
0l.i4U 

OU41' 
lJIJ51 
0(;53 
L(;55 
0(;:'1 
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9Cbu 2184 
b7'::>1 
2CFO 
L870 tlu2U 
lFOO dbb 
9FOO liB"1 

FblO 0003 
03tlO U()OO 
Ofbu 
2lb7 
21bb 
9r:,7 
'1b70 2U2U 
l.i3bU OrlO 
9b57 
l2(;D 
CFO() 2.1B"1 

HllO 0003 
U3bO OO()() 
O~tlO 
2lb7 
dbb 
LbOO ,WU 
LFOO U(;4b 

F~CO UO()3 
u3bO ()000 
OFBO 
OU47 
':1':100 d9to 
02tJ1 
£7tlO 0(;24 
U3b0 100F 
OFbO Oll10 
D3tJO 10Zb 
D3tlu lOOF 
OFbO (JUOb 

5120 
UOUO 
,,424 

9lllU 218~ 
!l75l 
OHiO 0UIO 

!lOUD 22Ab 
OOuO 22bt 
03bO OFtL 
03&0 100F 
OFtJO 01)0b 

U3tlO OFA2 
4444 
'ilb!lO 00610 
9FIIU <'1M 
'1F80 ,18b 
9baO 10CZ 
'1F80 21A3 
U3tlO lObo 
ACbO 21&5 
9lBO 2184 
03&v 1,3F 
iJ3bO 100f 

x 

1*********************************************************************** * THt fULLU~l~~ I~ A LIST OF AVAILA~L~ SUbRUUTIN~ LINKS. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

A - ~kINl lONTtoNTS ~~ WRITt bUFFtk 
U - PklNT CONT~NTS ~F ktAli bUffEk 
~ - fILL ~rilTt bUfF~M. FIXeU DATA 
~ - tl~L ~klTt bUFt~ri. RANDOM uATA 
1 - ~ILL wkilt bUff~k. A5LLNDINu LOUNl 
~ - lkANSftN R~AD bJfttk Tu WHITt ~UFfR 
U - luMPAkL ktoAU bUF~Ek TU WklTt bU~Ftok 

.) -
I\. -
I~ -

"P -

~~rAb~I~H NANUO~ WRITe bU~FLR UP Tu 041\. 
~SlAbLI~H kANUO~ RtAll aUfftR UP Tu o.K 
~eNtRATt kAHl.iOM PAkAMlTtkS (LtNbTH. vATA) 
PkINr PARAM~TEk 5tr (U~IT LEN~TH DATM W/bUF 

L -
U -
L -
L -
X -

INlTIALlLt:. 
ktwlNv IU "b-U-T" 
~KASE A bLOCK uF TAPt 
~PARt ~UbNUUTIN~5 (NUP'S) 
eAIT TO "NlXI I;" 

M - wklTE A TAPt MA~K 
Y - tUk~AMU-SPACt A FILt 
U - cACK-~PALt A Fl~t:. 

W - AklTt A kECOkU 
k - ktAU k kElukU (~ON'l LH~Cl 
V - tlJMWAKl.i-5PALt A KtolOkU 
T - bALK-SPAlE A ktlukV 

UAIAl 

R/bU/-) 

~ - INPUI aOTH STATJ5 ~OKUS 
i - PklNT UNIT. tIL~. kt:.(UKU. k~MAINING MANuL. STATUS. 

* ************************************************************************ * ALL kuuTINtS ~XLtPT "H" WILL ktTukN TO ·MUD~Dl" UPON COMPLtTION 
************************************************************************ * PklNT lONTt~TS u~ WklTt ~~FF~k 
* AAX 

AAA 

* AAo 

MC 

* AAU 

LVb 
L~ 
LIJV 
LUk 
STk 
5TK 
lALL 

5Tk 
LvR 
LNJ 
LUk 

LLH 
STR 
lALL 

LV,", 
5Tk 
lALL 

)kl.=)k7 
:okl.='--' 
)~!>.<VUTk 
!IoRl.=!Iok1 
:a.R4.)bl.+$Rl 
)k4.<TtMPA 
LVSHA.TtMPA.V.bL 

:ok4.<VRbL+2 
SR4.<AAl.i+l 
LVS1.AAu 

$Rl.<kNb 
>AAL 
Sk2.<AAb 
l>b~.<StN~E. 
<AAA 
$b~ .<CRU; 
:ob5.<5tNSE. 
<~10utul 

WklTt bU~F~R ~O!NTER 
MI IN(;tXtS TNKOUGH BUFFEk 
lOUNT 16 bYTL~ PtN LINE 
LR/LF ANU LtALJING SPACE 
CONrku~ WOkD 
SAVt tiYTt NUMoER 
PRINT bYI~ NUMBER 

SAVt bYTt INU<;.X 

PRINT IJA~HES . 
RESIOkt bYTE tNUEX 

GU DAIA 

CONVEkl TO A5dl 

uET A5Lll 
SAVt A~ PART uF MESSAGE 
PRINT " XX" 

RUURili 

bY BYltos 

lH~lK ~OR KEYuOARU ACTIVITY 

1)0 A LiNt:. Fl:.tv 
CHE.CK ~Ok k~YuOARI) ACTI~lTY 
RUUkN FUR NUIT DI:.BUG LINK 

Ul '\ ' STAkT UF MtSSAGE 'ONE BLANK) 
kt5V h 0 SPAlE toek itA T A 
IA 'SS' ~NO UF MtSSAG .. 

************************************************************************ * PklNT CO~ltNTS uf ktAU BUFFEk 
* bb L(;fl :lb1.<KKPl kEAD bUFI'!'ER t'OI1'iTER 

LL =$k1 INULX THkOUuN BUFFER BY bYTt~ 
b <AAA CONTINUE AS WITH LINK "AA" 

************************************************************************ * INIT 1ALlit:. 
* lC lu <IN"bllC.<OTlUNT INITIALILE TN~ ~I)C 

LNJ :O~5.<lNSTAT WAIT FUR N/BSy 
LNJ :l~5.<SLNSt CHtLK toOR KEYoOARll ACTIVITY 
b <Muvtu1 GO bACK toOR NeXT uEbUG LINk 

************************************************************************ * lOMPAkt RtAu ~UfftR TO WRITto buFFtR 
* DO 

UDA 

LiIIJ 
Ul 
~Ab 
~Tb 
STb 
LAb 
STb 
LNJ 
LOb 
LVb 
Lt'lJ 
LNJ 

:l>b5.<LAbEL 
'UU' 
:l>bl.<I)DA 
$tll.<kTkY 
:a.bl.<NT~T 
$bl.<RI4 
Sblt<kTRN 
:l>b,.<SU 
~~2.<KKPT 
~blt<JJPT 
$B!>.<ISb 
$~!>.<SENSt:. 

5ET MAJON ~kkuR LAbEL 
LABl.LI 
AbOkT LOLAT Hm 
USE AS Rt:.TRY ~OCArION 
ALSO U~E A~ NLXT TEST 
RETRY KOUTINE CNOP) . 

S~T CNIN~. lLM !'LA~S 
REAl) bUF~tk ~UIN1LR 
WRITE butoFl:.k t'OlNTER 
lHtCK IJAIA 
"N~X T ":" 

LOlAT ION 



OU3,71 
OU3d~ 
UU32B 
OC13.:74 
UU3275 
UO~27o 
OU3277 
0032711 
OO~219 
003.::80 
003281 
00;3,,8, 

gg~~U 
003285 
Ou3<'8b 
003287 
003.:titi 
OU3289 
003,9U 
003,91 
U03<:92 
U03<::93 
003,94 
003,95 
003,,90 

U03,91 
OU329b 
003~99 
UU3300 
003301 
00330, 
003303 
003304 
UU330:; 
003::10(.; 
OO.H07 
003::1011 
UO~309 
003310 
003311 
OU331;: 
U03313 
003::114 
Ou:B15 
003316 
003311 
00331b 
003319 
U033£U 
00B21 
OU.B2" 
U03323 
003,;24 
OU332~ 
003320 
U03327 
UU';.:l2b 
OU3329 
OU333u 
UU.B31 
003332 
003;l3::1 
UU3B4 
OCd335 
003336 
OU.B3" 
00333ti 
Ou:;:;3'1 
UU3.:l4U 
UU3341 
OU334, 
003343 
OU:H44 
OU3.:l4!l 
UUJ.:l4b 
003:'47 
OU:H4b 
OU3349 
OU335u 
UU33!>i 
OO.BS': 
OU33S3 
OU3354 
0033S~ 
OU3::;So 
003357 
OU335u 
00335':; 
U0336U 
00336 i 
OU3;lb" 
003363 
UU3364 
U0336~ 
UU3360 
UU3.:l67 
UiH:lbb 
OU3.:l69 
00331v 
003.:l71 
OU::I:lU 
OU33B 
00337" 
OU3.H~ 
U03370 
U033 Tf 
003.:l1b 

(J1)70 

(Jon 
00'14 
007, 
oon 
U079 
(JLJ7u 

(1)7LI 
(J1)7f. 
U080 
ULJll" 
(1)1l3 
UU!:I5 
0086 

UlJ!:Id 
OUIl9 

OUljI;; 
ULJot) 
ULJtli" 
OlJ90 
U091 
(;t)u 
(1)94 
Ull95 
OlJ91 
Oli9'1 

OO'1b 
UD9<. 
OlJ91:. 
0t)9F 
OllAO 
OliA, 
OliA4 

Ot)Ao 
uuAd 
O(;AA 
UlJAb 

UUAI) 
ulJAf 
OlJ61 
UlJtB 
UL)u' 
Oli6'7 
Ut)b9 
ODbb 

Ulibli 
Ul)bf 
o L;('l 
OlJC" 
0lA4 
UU(o 
UU(o 
OO(A 
OlJ« .. 
OlJ(t:. 
UlJUu 
OUI),: 

OUI)" 
UL.u~ 
OUl)b 
uDu" 
OUi.l" OUl)y 
OUI)A 
UOULl 
UOU( 
OlJUU 
UUUI:. 
uuUF 
UI)Eu 
UUU 
OliU 
UL)l:.j 
OLli::4 
UUI:.' 
UlJt:.b 
OUI:.l 
UUEu 
OUE'} 
UUt:.A 
i)vEli 
OUI:.<' 
OlJl:.v 
ULlI:.i': 
Ui.lEF 
UUI'O 
UUfi 
UOF" 
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01'80 ODOb 

0380 OFA2 
4445 
1)380 1340 
0380 1001' 
D380 176A 
OF!:IO uDOb 

!:I751 
9C!:I0 21b4 
AIlOO 2190 
A701) 
'1900 U9£ 
027D 
OFbO ODOb 

!:I751 
'1C80 £184 

~~(O 0003 
1)3!:10 0000 
OF!:IO 
21&7 
20E<' 
A800 dtH 
AWU 
99UO 219E 
0200 OUbb 
01'80 ODOI:l 

!:I151 
\lCbO 
9791 
8ADI 
'1900 
0200 
UFbO 

fCil0 
AUCO 
FLll)2 
0380 

9BC7 
9FbU 
03bO 
91'80 
9B80 
91'80 
U38U 
Of8U 

F(bO 
AdCU 
rDiJ2 
03tii) 

'1bO 
9f!:lO 
U3bO 
9F8U 
9b80 
9f'80 
U380 
OF I:! 0 

Of7f 
01'71' 
UrH 
O~7f-
01'71' 
Or7F 
Of7F 
Ur7f 
UFn 
orn 
01'71' orn 
OF7F 
Of7t
Or7F 
01'71-
Of1f 
01'7F 
OF7f 
Ur7F 
OF7F 
Or7F 
01'71' 
OF7f 
uf7F 
01'71' 
01'71' 
Or7F 
Uf71' 
OF7f 
UI'7f 

2184 

219£ 
OU91:. 
OOOb 

UOOO 
2000 

ouO'B 

fbbO 
218A 
uFf'7 
2 1 !:I 4 
1(66 
218, 
100F 
OUOd 

0000 
2000 

ODOb 

fbllO 
218A 
OH7 
£1 !:I, 
Pf:b 
2184 
).001' 
ODUb 

X 

x 
~ 

LNJ $~5.<LA8EL SET MAJOR ERRuR LABEL 
DC 'DE' LABELl 
LNJ $B5.<ERAw ERASE ANU WAll 

t~j ~~~::[5~r~K ~~~~~ IF AT EuT 
B <MOVED! RETURN 

••••• **** •• *".,,*.*.* ••• ********.*.**.************************************ FILL WRITE bUFFtR WITH A ~ECORDS LENGTH O~ flXtD DATA 
* fFF (L =$Rl 

LOb $~l.<JJPT 
LOR $R2.<PTRN GET DAIA 
~TH $R2.$61.+$Rl STURE lHE DATA 
(I'll< :loR 1. <RNG DONI: YE T1 
BL >FFA KEEP FiLLING 
B <MOliEDI RETURN 

FFA 

.**********************.************************************************* * FILL wRITI: bUFFtR WITH RElORDS LENGTH O~ RANDOM t)ATA 
* GG 
GGA 

(l.. 
LOb 
CALL 

=$Rl 
$bl.<JJPT 
lV$FR,Tf:MPA.DC1 

LDR :IoR2.<TEMPA 
5TH $R2.:Iob1.+:IoR! 
lMR :loR 1. <ANI:! 
bL <GGA 

GET A I-(AND NM\>R 

STOI-(E IT IN buFFER 

b <MOvED I RETURN 
*************************************"*********************************** * FILL wRlr~ bUFFtR wiTH RECORDS LENGTH O~ ASCENvING COUNT .. 
II <'L =$Rl 

llA 
Lt)b $bl.<JJPT 
~rH $Rl.$bl.$Rl 
If'j( :$R1 
(MR $Rl.<RNI:! 
bL <11A KEEl-' SIU~fINI:! 
b <MOUEDI RUuRN 

**********************************"**********************""***"*"*""***"* * ESTAbLISH A wRIl1:. BUFFER ~ANDOMLY LOlATtll AbOV~ lV$LR 
" If bK MA(HINE. HIS HA~ NJ EfFECT. 

" JJ LUb $b7;<ZV$HR GET HMA iN b7 

* 

LAb $b2.lHCOMM+lll~~ 
CMll $87.=$b2 
bLE <MOuEll! 

LAB :Iob1.*b1.-11S2 
~lb $bl.<MXAU 
LNJ $B~.<GKNADR 
STb $bl.<JJPT 
LAb $~I.<RbUF 

ONLY !:IK. Rf:TUKN 

ROOM AT IHI: TvP fOR 204d+2~b BYlES 

GET I-(ANll AOl)k~SS 
STORE IT 

~Tb ~~l.<KKPT ~E5TI)Rt STANUARO READ BvrFt~ 
LNJ $b5.<5£N5E NEXT L)ES1RI:.0 1 
b <NOUE:.D I REl URN 

"******************************************"********"****"*"*"*******""** * I:.STAdLISH A ~ANuUMLY LUCATEt) ~EAD dUFFEk ABOVE lV$LR 
* KK Ll)u GEl HMA IN 1:l1 

LAb 
1Mb 
bL-1::. 

LAb $d1.$b7.-i152 
STu $bl.<MXAO 
LNJ $B5.<GRNAuR 
STb $Bl.<KKPT 
LAd !lotH .<wBU~ 

RUVRN. ONLY uK 

ROOM FOR 2048+2S6 bYTES 

GET RANDOM AvvRf:SS 
SAV£ II 

~TB $bl.<~J~T RESTORt ~TANUARL) ~£AD 8UrFE~ 
LN~ $b5.<SEN5E NEXT lJI:.S1RED 1 
b <MOULD I RI:.TUR,... 

*************************"*"********""*********"**"***************"**"** * ~PARI:. SUbRouTINl . 
* LL NUl-' 

NOP 
HVI-' 
NQiJ 
NVP 
NU", 
NUl-' 
NVjJ 
NOP 
MJf' 
NUl-' 
NUP 
NOP 
NUP 
NUP 
NUP 
NOP 
NUP 
NUP 
NOP 
Nul-' 
""uP 
NVP 
NUP 
NuP 
NW 
NVP 
NVI-' 
NuP 
NUP 
NuP 

>$-1 
>$-). 
>$-). 
>$-i 
>$-. 
>:10-1 
>$-1 
>$-i 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-i 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>:10-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 
>$-1 

---------------------

o 

" O--~·'\ 



.", ( '-.. ' 

C: 
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uu3'ti ! 
UU3'tl" 
OU34U 
UU341't 
Uu34b 
Oli3410 
Ou3't17 
UU341" 
003'.1<,. 
OOj42u 
003421 
00342" 
00342j 
Uli3't24 
UO;i<t2!> 
003420 
003427 
003420 
00342<,. 
UU3430 
003431 
UU34:;~ 
uu3't3j 
OU3't3't 
Oli343, 
OU3430 
OO;'\<t31 
Ou3't3u 
00343'1 

003<t47 

U0344" 
OU3't49 
003 .. ,0 
003451 
00345" 

0034!>3 

UO::l45't 
00345, 
UU3450 
OO::l4!>7 
00345u 

003459 

Ot.Ui 
Ut;.O<t 
utO, 
OLu7 
UtU'1 
Ot;.Ou 
OLuv 

vtO~ 
ut.lu 

(,U" 
Ut;.l4 
OUo 
Ot.l 7 
UUb 

Ot:.l .. 
Ui:;iu 
Ot-lu 
Ol:.!t 
o I:.! f 
vt.20 
Ut.i! 

Ot:.iu 
OL2u 
Ul2t 
OUO 
Ut3~ 

u~n 
UI'H 
O~71' 
Of71' 
0~71' 
Uf 7f 
1J.:l!lU 1001-
OHll F~OI-

OOUO 
UOOO 
uOOO 
aoou 
{jUOO 

u31HJ u~A2 
44 .. t.. 
U3bv J.31A 
u3!l0 ul-H. 
1)3bO IOuI-
1J3bO i7eA 
Ol-SO O{)Ob 

1<.01 
"rOU dbl 
Hj(u 0003 
LJ3BU OuOU 
ul-bU 
21bb zan 

9!lOO .::lU<l 
9:'70 07FI' 
lLOl 
1011 
OAU, 
lUI 
91-00 d9t 

'i2bO dtlli 
9FOO d'lO 
Ll3!lv 100F 
OrbO OIJOt) 

1J3bO O~A" 
4441' 
lJ3bO 13F, 
1J3bO 100F 
OFBO UOUb 

Ut:..:l4 ftlCO OUO:; 
OUo U3bU OOOU 
Ut.3!l Uf'bU 
UU'1 2271 

Ot3A 
ULK 
UUU 

OUF 
vt4! 
liL43 
Ot;.44 
OL<t!'> 

OL'to 
OL41;1 
Ot4A 
UL'tP 

Ot4t 

Ut4L 
uE:.:'u 
ut;.!>.: 
Ot53 
Ot54 

Ut5!> 
OL51 
0t.5'i 
0l:.5A 

Ot-.5b 

Ut5u 
0t51-
Oloi 
Ole.: 
Olo3 

'>!lUU ,OF5 
1047 
'11-00 ntH 

FbCO 0003 
LJ3<lO 0000 
OFbU 
21b1 
21bb 

Fb(O 0003 
1)3bU OOOu 
Ul-bO 
£lbl.-

U3!ju J.45F 

FtKu UOO:; 
P3bU UUOO 
O~!lu 
£I 'IE:. 
dbb 

HKO 0003 
LJ31l0 0000 
UFbO 
2lbC 

U3&0 145F 

Fb(U 00U3 
P3bO UOOO 
Of8u 
2190 
£lbb 

x 

)\ 

x 

* 

>$-! 
>$-1 
>$-J. 
>$-1 
>SI-l 
>$-1 
$b!:>.<5LN~t:. 
~iU{)t.Vl 

"NE:.XT 'i" 
HE;TUNN 

* HOOM I-UH Cu~~lAnT~. ~1(. 

* Hl:.:'V 1.0 
NL~V 1.0 
Hi:c:,V 1.0 
Hl~V 1.0 
Ht:>V l.u 

************************************************************************ * wRITt:. A FILL MANK 
* MN 
I)M 

LNJ $b5.<t;.Abl:.l:. MAJUH tHHUk LAbtL 
lJ( 'I)M' LAI:lt.Ll 
LNJ $t)5.<WFM WkiTt ~ILE MARK 
LNJ $t)5.<IN5TAT GlT :>/ATU5 
LNJ $b5.<5tN~t "NlXT 1" 
LnJ .b5.<t:.uTthK CHECK If AT tuT 
b <MUvtD! HETuNN 

***************************""******************************************* * btNE:.RATt. A StT U~ kANUUM PAkAMt)t;.N:> (HNb. PTRNI 
* NN Lv .. 

~lH 
tALL 

$Nlo= I 
$NI.<IEM .. II 
LV$~k.TtMPt.l.T~MPA 

RANbE ! 
blT RANOUM NMoN IN TE:MPt.l 

*- - - - - -* kAt.bE: 
* 

Nt,1I 
*-

LUH 
ANI) 
AuV 
CMV 
OAb 
ALlV 
~TH 

;j,kl.<lI:.MPb 
$Nl.=L'U7H· , 
SlNl.=l 
$NI.=11 
>NNA 
.RI.=17 
j,Rl.<HNG 

bLT NANU UA r A 
LIMIT HANGt:. Tu 12-bOO HlX 

=11 HE:X 
b IF At;.ktADY ~ITHIN RAN~t 
PUT wIIHIN RANGI:. 
5AVE kANUOM kANbE 

* PATH.HN 
* Lt;.H $HI.<TtM .. b ut:.T Lt.~T t.lYTI:. OF NAND NMbR 

~TH ~R1'<"Tk~ ~TURE A5 PATT~RN 
Ln~ $1:l5.<StN5l NlXT? 
b <~Out:.UI RlTuRN 

************************************************************************ * oACK~"IICL A flLt 
* UU LNu $b5.<LAbtt;. 
UO IJC 'UO' LAbELL 

LN~ $b5.<bSf~ bA(K5PACt ANO WAIT TILL 1)0~t 
LNJ $b!>.<5lNSt:. NtXI? 
b <MUutUl NtTURN 

***************** .. ************** .. *************** .. *********************** * PRINT PAkAMLTtR LIST (I)RlvE. NNb. PTkN. JJPT. ~KPT) ALL HlX .. 
PP CALL PNINT "PANMS" 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* IJNIVt 
* 

tALL 

$R 10 <UR 1 VE 
$NI.7 
j,HI.<Ttl~PA 
LVShA.ltMPA.V~t.lL 

LliSI.IIHdL+l 

*- - - - - - - - - - - - - - - - -* kAN~L. oylt~ (Ht.X) 
* LNJ ~U5.<~LANK~ 

tALL LVSHA.NNb.VRb~ 

tALL LV$I.VNtiL+l 

*- - - - - -* PATlEkN 
It 

HIGHT Ju:.TlFY 

CONVlRI 10 A5~11 HEX 

- - - - - - - - - - - - - - - -
PRINT '- t)LANK:. 
CONVtRl 10 A5~11 HEX 

PRI~T HANGI:.. HEX ~YTES (<lOU MAX) 

- - - - - - - - - - - - - - - -
LI'IJ 
CALL 

$b;.<bI.ANK~ PRINT, ULANK:. 
LV$hA.ZVSHL.PlkN.VNbL CONVtKT TO A~Cll HEX 

CALI.. PRINT PAITlRN. HI:.X 
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UU:;46u 
003461 
00346.: 
003463 
003466 
OU3467 

OU346b 
003469 
00'>47u 
003471 
U03"7,, 
00:;"7~ 

UU3~Ob 
Uu3~01 

UU3~Oc 
UU3:,,0\i 
UO';'lu 
Ou3:;,ll 
OU3'1.: 
OI,Jj:;,U 
Uu3~14 
Ui!j~l~ 
UlJ.3?l6 
UU';~ 1"1 
003Slo 
OlJ3::>l'i 
U03,ZU 
OU3~2. 
lJU 3:;' OU 
OU3~23 
01,d:;,Z4 
UUj~2~ 
i!(d?2b 
U(,d,27 

UU:;'''t! 
00:;~Z':I 
i!(),,~3u 
liU:':dl 
OU3~3, 
OU3:;,33 
Ui!j~34 
UU3:;,3:;, 
UU3:,36 
UU:;:;,37 

(;OJ:>3o 
003,3':1 
OU3,4U 
Uu3:;,4l 
OU3:,4" 
(;J3,4j 
Ull3~44 
0uj~4~ 

OL64 
OL60 
Ut:.bt! 
01:.69 

Ut;bl 
ULbL 
ul:.7U 
01:.71 
Ut7.: 

UI::B 

lill'> 
0Uf 
0L7'J 
011~ 
Ut7u 

Otlt 
UL7c. 

(jUjU 
Ot:.,,~ 
Ut-I:!::i 

Ut.b~ 
Ut87 
UUJ'i 
OLbll 
Otl:!LJ 
Ott!\" 
Ott!U 
ut:bF 

OE'Jl 
ULyj 
Ut.9't 
Ut'Jb 
Ot'ib 
Ut'i" 
Vt.Yt 
OL'il 
UI:AU 

ULA~ 
Ut-A" 
utA" 
UI:AI 
UtAb 
ulA9 

UtAA 
OtcA\' 
utcAt; 
Ut:.bU 
0Lb, 
Utb4 
Ot.b' 
OLbl 
Utb'> 
ULD~ 

u~bt 
ut:.tlt 
0LtU 
ut:U 

UI:l4 
(JLle 
VEld 

ULtA 
Ottl 
uLCLJ 
Ui:tr 
Od) 1 
UI:.[;, 
Otlu 
utLl:;, 
(,lUl 

Ul:.iJ'i 
ULVD 
OL0\,. 
(,t.Llt; 
(;L~u 
ut.u 
(, 1::L.:l 
QLt.'> 
vtt.j 
Uc.tf 
ULt;'J 
Vlt.D 

fBlU OU03 
l!38u UOOO 
OFbO 
"lbu 

l.J3llU 145F 

fblU 0003 
U3,,0 uOOO 
UFbO 
21b4 
~UFL 

U3bO 14:;,F 

FbCO U003 
l!3bO UOUO 
OFbO 
dl:!'> 
20f~ 

l!3bU lUOF 
urbl fUlC 

'i8U0 <!19t: 
lFU4 
9rOO 2lb7 

Hllu 00U3 
U3bO OOOU 
OFBO 
2lb7 
db5 
2184 
Ll::>bU 100r 
ufbl FUb 

l.i380 Of A, 
4452 
\lC80 d8~ 
'JfbO 21u3 
9fbU uEA7 
'iBbU VEtiL 
91'80 dA4 
'JbbO 1 Ult 
'irbO 21A3 

FtKU OU03 
U3dO 0000 
uFbO 
Il66 
2lb~ 
.:189 

U3ll0 lUbe 
bAbO £1 01:: 
Bibb dB5 
UUOO nbb 
uOOO 2191: 
UIFA 
llOUU a9f 
uOvo <::<:(2 
07Ft 
Ll3bO oFl::l 

[;3bO 1480 
U3bU llJOF 
1..-380 116~ 
OF80 UDOb 

U3bO Ofll 
[;3bU IUUF 
uf80 Ol!Ub 

l!38U UFAL 
4454 
C360 uFtC 
021;0 ilb4 
0200 
U503 
U38V 14ZU 
0300 lUUF 
OHsO U['Ou 

l!3bO UFA2 
44:;'5 
<lOOU <.299 
GOUv au 
07liS 
U38U 1030 
3033 
uF bf-
iJ:>bO uFI::\. 
,,(lUu nb" 
9970 diUU 
U904 

x 

*- - - - - - - - - -* wRITL buFFt:.R (JJPT) 
* 
PPA 

LI~J 
I.ULL 
lALL 

$B5,cbLANKS PklNT G ULANK~ 

lVS1H.ZVSTHl,JJPT+~A~-l,l!lbS 

*- - - - - - - - - - - -* ktAD buFFEK (KKPT) 
* 
PPb 

* 

LNJ 
NuLL 
lALL. 

$B?,<bLANKS PklNT '- ULANK;, 

LNJ SB5,<S[N5E NEXT? 
b MUllt.LlI REToRN 

**********************~************************************************* 
* TRAN~~~k tuNTEN1S Uf kl::AD bUfFLR TO wRIIE bUFf~R 
* (,j(" LLlR $kl,<kN(' 

$R 1,;4 
(,tT RANGL 

MLV 
!>rK 
CALL 

SKi ,<TI::~IPA 
MODIFY FOR CA~L STATEM~NI 

ZVIMb,llMPA,K<Pl,JJPl MUVE bYTt;, 

LNJ ~b:;,,<StN~L NEXT? 
b ~\(jDU)1 ktruRN 

***************************-******************************************** * R~AD A Rlluka INTU DEbUG ~EALl bUfFER (*~KPTl 

* kR 
Uk 

* kRA 

* 
kkb 

kRl 

* 
RRU 

LNJ ue. 
LUb 
;,Tb 
5Tb 
LAb 
5Tb 
LAb 
;,lb 

tALL 

LNJ 
INl 
lulu 

blOr 
10 

bluF 
LNJ 

lb5,<LAULL 
'UR' 
lbl,<i<.KPl 
$bl,<5Ll!b 
:r.bl,<RRA+4+lAF 
Sbl,<kRu 
lBI,<RTKY 
$l:l1,<KT4 
:obl,<R1RN 

LABLLl 
K[AD oUHt:.R 
lUMKtNI UAlA DUFFER 
BUF AuK fOR 2vlF 

~B~kY LOl (NO RETRy) 
REIKY KOUTINI:. (NOP) 

LVSf,RbUI-,X3333,LI:.NGfH (bUf, UATA, RAN(,E_WORD5) 

Ib,,<Sll 
<DXRN.IR3 buMP Rt.CORl! (uUNTtR 
*<K~PT,<IURLAJ,<kNG 

>kkL.> Kt:EY TKY ING 
<kEIIDfLl,<OITA5~ START 10 RI::AD 

>RRl 
Sb5,<INSTAl 

KEU' TKY!NG 
WAIT fUR bUSY 

Li.J ~b?, <LRlK (hU.K ~ OK EkkuRS 
LNJ ~B5,cStN5L NLXT ? 
LNJ Sb5,<LOTlhK lHElK IF AT EuT 
b cMUvlkl KETURN 

***********~***************.************************** ****************** * INPUT bUlh STATuS ~URDS (~AY ~UU!fY PREVIUUSLY RElE!VED STATUS) 
* 5S lNJ lB?,<INSTAI GET STATUS ~UKD~ 

LNJ ~B?,<SENSE NI::XT ? 
b <~iOull!1 RL TURN 

************************************************************************ 
* bAlK5PAll:: ~ ktlUKLl 
* IT 
ul 

TTA 

Oi>b,,<LAtiI:L 
'Dl , 
~b',<IN;,TAT 
<ST~Tl,;l'O;:O(J' 

LABtLl 
GET STATUS 

ubT >1111 b 11- u-O-T 
lNJ ~b5,<bSRW BACK5PAlt. AND WAIT 
LNJ lb?,<SLNSl NLXT ? 
b <MOut.l! I Rtr uRN 

************************************************************************ * RE~IiW TO u-O-l 
* UU 
DU 

Hkk03 

UUA 

LNJ 
lK 
lu 

blOT 
LNJ 
ut 
b 
L .. J 
~UR 
U,.K 
bt. 

:r.o:;',<LAbtL 
'VU' 
<KE,;INU,<UTTA!;,i<. 

>UU~ 
$b?,<fNt;;K 
'03' 
>UU~ 
l>U5,<!N5TAI 
"Rl,<STAn 
:okl,:::l'8<::UU' 
>UUu 

LABELl 

B II' o~ 
!>HOULu HAV\:: 
LAB~L" 
AbOkT 
GET STATUS 

Rl!Y, b-O-T 
B If U~ 

Ut.EN RDY FOR Rt:.wlND 

, , c···'····· 



c: 

UU::IbO" 
0031.>0::1 
003bO .. 
UU300? 
OU3000 

Ou3001 
00300tl 
OU::Io09 
003blu 
0030 11 
003bl" 
u030lj 
OU3I.>14 

OU301? 
00.:101" 
OU 301 1 
003blb 
003019 

003020 
003t.~1 
00::102" 
003023 
00::S0~4 

00jo2~ 
00::1620 
OU302"l 
00::1020 
003t.~9 

OU::Ib3u 
1i1i3031 
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LtU .. 
Ult-I:. 
Ot.l:.f 
ULH 
ULfj 
OU:, 

ul:.F7 
OLH 
01:1-1-1 
Ulh .. 
uEFt;. 
UtuO 

UFU~ 
OHJ .. 
UrU? 
uHfl 
uFO" 
UFUt:> 
UHiU 
Utlir 

I.JHl 
UrU 
OH~ 
Otl 7 
u!-l" 
OF1Ll 
Ur 1\'; 
OHI::. 
I.Jr.:O 
Ufn 
UF,3 
Ur"~ 
01- <!·7 
UF.2\/ 

UUU 
uut
OF:;U 
Of:;" 
0~34 
uf3b 

uf3b 

u~3A 
UI-.K 
uF3i:. 
Udr 

UF4U 

U3bU 103U 
303b 
tl73U ~OFi:. 
d/30 ~101: 
1.J3bU 100F 
OFbU UOOb 

1.J311U UFAl. 
44:'0 
U3bU 13Cl 
U3tlO lUOF 
U3bO 17bA 
OHlU ODOU 

U3BO OFAl 
.. 451 
9bSu Uf~5 
\/FbO ~lA4 
'tFoo lilltl 
't i:H:IU 1 0 <.<~ 
'tHlO 21A3 
9fbO 20eo 

u3bU 1409 
clAbO 210i:. 
elllHs <!lB" 
OOOu Ub( 
0000 <!l9i:. 
OUA 
bOOO 42A2 
UOOu 2,,(2 
U7F<.. 
u38u OFi:.( 
U3tlO 1480 
03bu 100r 
lJ3tlO 17bA 
U~tlO 01)013 

0~8u oa9 

0:;80 OFA2 
4459 
U31W 137; 
()3bU 100F 
U3bO 170A 
Of80 OOOb 

U3tlU Boi:. 

fb(u 0003 
U3bO UOOO 
UFtlO 
2<:94 

oFOO db7 

U~4.2 ~bLO 00U3 
OF.... U380 OOUO 
Of"o OFtlO 
uF47 ;nb-I 

Uf"" 
U~4A 
Ur4L 
vr41:. 

U~~1i "blO 0003 
Uf~i U380 0000 
Of~.. OFbO 
Ur!>!> <nb7 

Uf!)" 

Ur5u 
\;f5A 
Of5C 
Of-5U 

UF5E. 

O~bO 
0!-04:: 
U~b" 
Ofb~ 

UrOb 

Uf-bb 
OFol-I 
O~o<" 
uH>u 

U3tlU 14~~ 

~b<"O 0003 
()31l0 (JOOU 
OF80 
21b8 

U360 145F 

ftKO 0003 
U3BO 0000 
01'110 
419[; 

u3110 145F 

FUCO 0003 
U380 0000 
OFIlO 
Zlb4 

~NLN08 b~~ tHR:<fNtk tlGlL~ Nb A~Tt;.R Ri:.WINO 
UUb lL <UX~N.iN3 Ni:.SI:T ~ILi:. COuNli:.N 

UUL 
LL <UXKN.$N3 NE51:T R[lOk~ ~OUNTI:R 
LNJ ~b~,<5I:N~t NEXT? 
b <MOuI:D! Ni:.TuNN 

**************.************~******************************************** * FOkwARu ~PALt A RI:(,.OKU 
* VV 
UV 

LNJ ~U?,<LAbi:.L 
U<.. 'UV' LABtL1 
LNJ ,b~,<f5kw fOR~AkU ~PACI: AND WAIT 
LNJ $b~,<~i:.N~i:. Ni:.XI 1 
LNJ 'b~,<tOTLH~ lHl<"K IF Al i:.uT 
b <MOui:.uI RI:1URN 

************************************************************************ 
* wR1Tt A kl:LUND FRUM Ol:bU~ wklTI: UUFfi:.N (*JJPT) 
* wW 
UW 

* 
"WA 

wVib 

LNJ 
ue 
Lilb 
SIc 
~rb 
LAb 
5Ttl 
~rt:> 

blu~ 
lu 

.t:l5,<LAtlEL 
'UW' 
~tll,<WW(,. 
ItH ,<NTKY 
.l>bl,<I'4T~1 
.bl,<kT4 
J,tH,<Rlkf, 
.l>bl,<ALlRN 

LABI:Ll 
ktlKY L.()LATlO" 

IS AL~U AbOKl LOCATION 
NOP NUU1INi:. 
Ni:.TkY kOUTINi:. IS A NOP 
SAMi:. ~UN AbOkl KOUTINE 

$b5,<ANd <..Hi:.CK rOk AlT, N/bSy 
<I.JXMN.$M3 bUMP Nt("ORD luUNTi:.R 
*<J~~r,<IOwt<IT,<Nl'4b 

>WWA Ki:.i:.fJ lKYlNb 
<wkITI:,<UTTA~~ ~IART 10 Wkll~ 

tdUF >WWu ~ElP TKY I Nb 
t~j :C~::lU~~Al ~~l!KF~§RNl~a~~SbET STATUS 
LNJ ~b~,<5ENSi:. NEXT? 
LNJ .b~,ci:.UTlH~ CHlC~ IF Al i:.uT 
b <MUUeDI KI:.TUNN 

~****************xx********k******************************************** * tX1T TO "NI::.XT 1:" * . 
XX b <Ni:.;:,IRT NtlUKN TU "Ni:.AT 1:" (ViA Kl~TARl) 
************************************************************************ 
* FOk~ARU SPA<..i:. A ~ILi:. 
* yy 
UY 

LNJ $b~,<LAci:.L 
ue 'uY' LABI:Ll 
LN~ $b~,<"SFw FOKwAkU ~PACl AND WAIT 
LNJ .b~,<5i:.N5i:. NEXT 1 
LNJ ~b5,<i:.OTL~~ lHECK IF AT i:.uT 
b <MOui:.lJl NETuRN 

************************************************************************ * PklNT uNIT, FILl::., RI:COkl), REMAINING RAl'4bi:., STAiUS 1, STATUS 2. 
* LZ LNJ $b~,<bi:.TNNb GET Ri:.MAININb RANGl, STORE IN "kANGE" 

CALL LV$T.LVill,MSSTAT PNINT" STAT:" 

*- - -* ur~1 T 
* 5TR .N3,<TEMPA 

(ALL ,V$IH.ZVITU,TI:MPA 

*- - - - - - - - - - - - - -* !-ILl NuMtli:.K (hl:~) 

* LUk ~ko,<DXFN.$R3 
Luk ,R7,<I.JXkl'4.$k3 
SOl <lE~IPA 
LNJ $tl5,<bLANKS 
lALL ,V$IH,Ti:.MfJA 

- - - - - - - - - - - -

- - - - - - - - - - - - - - - - -
bET F 1 Li:. (DUN I 
bi:.T NI:LOKU COuNT 
~TOkE IN TEMPI-I AND TEMPb 

F ILL IWMtlEK 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* Ri:.lUkU NUMt:>i:.N (Hi:.XI 
* $b~,<bLAI'4K5 

t.V$TH,TtMPU RI;:CUNU NUMBi:.N 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* kAN~l ki:.MAININb fROM PRlVIUUS OPi:.KATION (HlX) * ~ 

*- -* !>IAT 
* 

LfiJ 
<"ALL 

LI,J 
LALL 

~b5,<bLANKS 
LV$IIi,kANui:. RANGE Kt:;;MAIN11~G 

- - - - - - - - - - - - - . - - - - - - - -
.b5,<bLANKS 
lV$fH.ZVilHZ,STATl !>TATl 

*- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* 5TAl 2 



TITLE MTUS3.'REV G' 

00303<: 
003033 
00303 .. 

003b3~ 
003030 
OU3037 
003030 

OroE 

OHO 
Or7t. 
0f-74 
of7!:> 

Of-70 
01-7tl 

1i3ilO 

HKO 
1)380 
OF8O 
Ziti!> 

1.>380 
lIF80 
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145F 

0003 
0000 

Il10f 
OllOb 

* 

* 

LNJ 
tALL 

$1:l5.<bLANII.!) 
LVSTH.ZV$THZ.!)TAT2 STATZ 

LNJ $b5.<SENSE NEXT ? 
b <MUIJUjl Kl TUR", 

************************************************************************ 

o 

C'''''·· '\ 
I 



TITLE MI~S3,lktV ~I 

U02>03 .. 
Uli31>4U 

(" 
UO:1041 
UO;'04<. U~7A v3bU 
UO:lt.>4j vr1\. il\l8v 
(ju304't vF7I:. O\lOb 

.+~ 

0u3t.>4~ 
UI-H ~blv 
Ur!,. U:;JbU 
U~!j) OFtlO 
0~1i't .2l7f 

OU~U4b Orb~ uFbl 
U()3u47 

vl-bb FbCu 
vtbll li3bO 
UrbA U~bO 
UrdU a3~ 

UU3b4b 
U~ul HSlO 
vl-UL li3bU 
Ut':lu U~bU 
uf\l1 U3F 

oO~u't':l 
u1-9, FtKu 
01-\14 l.I3bU 
Uf\lb UfbO 
u!-\l/ 117f 

uv~o~u Uf911 UFbO 
uO:;Ju51 
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lbiu 
dn 

OU03 
uvUO 

OU03 
uOOO 

UUU:;J 
UUOO 

UOO3 
uO()O 

Ul37 

1*********************************************************************** * INPUT A h~~ flLt LIMll fOt< USE IH MOuES AUk ANU W 
* MOUt:.F LNJ 

lNL 
ElL 
lALL 

b 
MULJt:.FA LALL 

~IU()f;fb lALL 

lALL 

$b!),cU<L,.1-
cfIL,.LS 
>MOliLFA 
,:,V$lh,FILES 

>MUUU-El 
LV$I,~iSLUT 

.:.V$I.lViU,MSFILE 

LV!/dH,FlLES 

1)0 A LINt FI:.Lu 

b IF t-O-T 
~t:.POMT CUMk~~1 HI:.X FILE LIM11 

PkINT "~-U-T" 

ASK "fILlS ?;" 

l~PUT rILE LIMIT (HEX) 

b c~LAl ~o bACK 10 "~L,.XT ?,. 
************~*********************************************************** 



llTLE Ml~~3.'kEV b' NINE THAL",",f'E/~kLI MA\.), TAPE T&v CaM) 

00365, 
003b5;; 
OO;;bS" 
003u5!> 
003u5o 
003657 
003050 
003u5\1 
00306v 
003b61. 
0(J3u6, 
0(J;'b63 
003b6" 
003665 
003u66 
003667 
00~66" 
00306':1 
003670 
003071 
00:)072 
003b 73 
00307<t 
00:lu75 
00307b 
O()3077 

'00:l671;l 
00367\1 
00308U 
003081. 
00308i 
003083 
003084 
()03085 
00.jo8b 
003681 
0030Bb 
00%89 
00309(; 
003091 
0030'1<. 
003093 
OV3094 
003095 
003090 
OV3097 
003096 
00.;)099 
003100 
003/04 
00370i 
003703 
003704 
003/05 
003/0b 
00:H07 
v03706 
00::>709 
003110 
()0.l1l1 
00371,,-
00311.1 

003714 
OU.1I1~ 
003110 
00:>7 1'1 
U031l6 
003719 
003/2u 
0037<:1 
OU;l12i 
UU.1/2j 
UU.:i7Z4 
U(J312~ 
003720 
003727 
U0312tJ 
00312'1 
OU:J731J 
U03731 
()0.:l13(.. 
Ou3733 
UU373<t 
Ov313';> 
OU3136 
IJv3137 
OU313u 
U0;l739 
OU3'/4v 
OU3741. 
003/4, 
003/4') 
OU3/44 
OU3/45 

UU3(46 
(JUn47 

003740 
OUn4.., 
00:)750 
0037SJ. 
OU315, 
00375.1 
OUY/5" 
UU315::. 
Ou:)150 
UUJ,57 
uu375" 

OFAo 
OrA7 
UI-A., 
UI-Ab 
01-",,, 
OI'M 
ul-dl 
Ofb" 

Orb3 
Ortl" 
Utb;, 
01'ul 
OFb':l 
uFu", 
Ufuu 
Uhll) 

Of of 
OFO 
liF l.J 

C"C4 

Uf:i..~ 
LlH.o 
urcr 
OfC" 

U .. CLl 
uFCu 

uH.f 
uf'ul 
0"u;l 
0fD<t 
Of-l;~ 
uru7 

OrOI> 
0 .. U'J 
UfUA 

OrH 
uH':I 
ufft> 
uf-fu 

9bBO UIOO 
'IFO OOU 1 
1)38U 1030 
;;,,36 
UO(;:;) 

Db75 
vFOO db6 
83b5 

ouo, 
070 
CFOU 
9b8u 
9fbO 
BUO 
0000 
Of-H 

61~4 
0004 
9':100 
O'1UU 
lUf-

LCU 

FllB 
()FC" 
UI42 
dOF 
tlOO~ 

0000 
Ufb; 

ilblJ uHio 
,,11>0 OFbA 

I..bOO OfC" 
17bO OFbA 
b3b;, 

00UO 

':IB1~ 
1J251 
CBOO UrC4 
uFl;lO OFbA 

LiFtiO uFUA 
9FUO Of Db 

rbCO 0003 
Li3bO UUOU 
UFbO 
Of Db 
LiCbO uFDA 
1>385 

OUOO 
"4£,, 
0000 

'Jd3U 21U2 
,n52 
1U"b 
997u uu5~ 
090A 
bAv2 
9970 (J057 
0906 
bAU;: 
9970 004J. 
U':IU" 
bAv" 
b3"'5 

bOUO db5 
UOOU nCD 
UfF< .. 
,,000 db .. 
OOUO ace 
U If<. 
b3b5 

vFtiO .LUOE 
'lUlU 2194 
\lbU U737 
90bU uUOU 

x 

x 

1*********************************************************************** 
* * ~UbHVUlINE:> 
* ************************************************************************ * N0~-EXl~TANr RE:>UURCE. TRAP 15 hANDLER 
* TH15 

Li.;k :»R5.+3oU5 
~TR :»R5.<LAbELl 
.;iVlf.' $b~ RE JURI, 

**************.**.*********~*********.********************************** * hA~DLt kTC Kuf.'l AND CALlb~ATE CLUCK (AI LEVEL ~) 

* RH.FC kTCF 
LiIV 
~Tk 
LAb 
~Tb 

LtYXG LEV 
hLI 

:»k4.=-10UO 
",R4,<SYNCHC 
:t>b 1 • <kESU~IE 
:Jibl.<SAJ.5P 
=Z'bOUO'+15 

tl >30-1 

STOP Tht CLUC" 

TIMt fOR 1 Mll:.LIStrnNO 

PHEPAkE FOR Sv5PENo 
SUSPEND TO LE~EL l~ 
DIDN'T SET ~p FUR SFroNU II'<TERkuPr 

***************************~******************************************** * CALlokATE Tht C~U F0k ONE SECUND 
* SY~Ch CL 
RTCNb RTCN 
~YNChA LMk 

* 
bl:. 
LLiV 

;;$1<4 

:pRl.<LHRTCC 
<SYI~CHA 
"RI.=-l 

SYNChb Luv ~k2.=-2~ 
bl1<L $kZ.<!i> 
blN~ $R4.<SYNCHb 

* * If DOINb INITIAl:. CALlbRATIUN. 
* 

* 

LUK 
olNC 
';~if.' 

$R4.<~YNChC 
:pR1,<SYNCHb 
$tl~ 

LOOf'S FOR 1 s .. C 
STAkT THE. CLul..K 
SYNCHRONIZE IHE CI..OCK TICKS 
WAIT FOR FIRSI TICK 
IN CA~I:. RTC IJvESN'T RlIPI 

-25 
LONG Nap 
COUNT LOUPS/SI:.C (/MS) 

~HOULD Ruf'T OUT vI' LUop TIMEC. 

NMBk OF L00f.'~/M~ 
NNBR of I~StCS 
Rl:.ToRN 

~Y1<CHC kE~V 1.0 1<LG NMbR TU kl:.-lNI, FoR 1 MSEC 
************~*********************************************************** * 11MEOUT ~OK 1< MILLISECUND~ 
* TINE LUK ~Rl.+!i>b5 

1';Ell ;;3ok J. 
LOk ~R4.<SYNCHC StJ UP FUR Fln5T MSFr 
b <SY"CHi.l TIMEOuT 

***************************~************************** ****************** * TYPE OuT A:>Cll 1..0NTEhT& OF k1 
* VDlk 

* 

~l., 
5TK 
CALL 

Lub 
JMf' 

~b5.<VD1Rb5 
./iRl,<VOTkA 
..::V:JiT.Y01kA 

$b5.<\iDTRb5 
:pbS 

VvTkA KE~V 1.U 
ue '$$' 

VOTRb5 kl..:>V !i>AF,1J 

RETUHN 

***************************~********************************************* * 0ETEKM1Nt IF MUvE R. ~. A UR ~ 

* * * * * * * RWAI.I 

LI'<.; 
"k" 
II wI! 
"A" 
Ill,j" 

$b~.<kwAl.i 
klTUKN 
kETUKN 
kUUKN 
KlTUKN 

10 <~TAr2.<INSTW;: 

bluf- >II,:>fAT 
ISTATl lu cSTAT1.<IN~TWl 

t:.>lUF >lSIATl 

GET MVvE 
INDEX FOR ReTuRN 
RIGhT JUSTIFY 
A~Cll "R" 

ASCII "w" 

ASCII t'A" 

GET STATUS w()KD 2 

GET STATUS wUKD 

';1'11' $85 Rt.TURN 
********************,*******~********************************************* • GE~EkAfE KANUOM ADDKt~S AbOVE ..::v~LR bUl LES~ lhAN NXAD 
• (ll. LLAvE RUUM fOR 2U48+256 BYT~S) 
• KlIUKN wiTh HANLiUN ADDRlS~ IN tl!. 
'" lIkhADk ~Ib 

LUb 
LAb 
~Mt> 

~b~.<GKI"b5 
:ptll.<RANADR 
~bl.$bl.1847 
~bl.clY:I>Lk 

GET OLD HANO()M ADLiRF5S 
ADD A PRIMl NuNbtl'< 



( "'" 

,,/ 

UU::n5'1 
UU3"luU 
UU31bl 
U(d"lbi. 
UU::n63 
IJ037b" 
Ul.d fb'j 
Ol.d76b 
OIJ3167 
uu3761J 
IJu~-;6'1 
OU377u 
Uun71 
U03 i7 i. 
Uu3173 
OU317" 
IJu~T1':;> 
U030b 
oun71 
Ou3U!:> 

OU3n" 
U031Bu 
Uu::lltlJ. 
OUjlB" 
OU:Hd3 
UU378" 
UU::l78:. 
003180 
u03lfH 
OU311lb 

uO~I89 
00319u 
uU3Hl 

003 "l9, 
0037'h1 
U0319" 
0037Y5 
OU3796 
OU~"91 
UO"79b 
003l9" 
003bOU 
003t>0J. 
003t>0, 
UU3t>Oj 
OU"t>O" 
003t>O'j 
OUjt>Ob 
OU~t>O'i 
003<10t> 
003b09 
u03blu 
Uu3t> 11 
003bl" 
003ul~ 
Ou3ul .. 
003bb 
003"lb 
uu3b17 
OO~"lu 
00301':1 
U03b£1.I 
U03/j£1 
U03t>2" 
OU:I,,23 
003u24 
00302:;, 
003tl2b 
u03uZ' 
003u2u 
Ou3b2':1 
()(do3U 
OU3b31 
00:lb3, 
u03&3~ 
003b3" 
OU3b3~ 
003b3b 
003/j37 
00j&31; 
00;;&39 
003b41.1 
003b41 
003b4i 
uU3t>43 
003b4" 
003u45 
U03b46 
003b47 
Ou:;,,4u 
0()3049 
003050 
UU;',,51 
U03<15i. 
U03b5;; 

00j/j54 
OU3,,5, 
OU3,,50 
uu3,,57 
003b5b 
UO~b5':1 

00"<161" 
OQj"bl 

Uf-f-f
luUU 
luU" 

lUU:l 
luU:;, 
lu01 
lUUb 

luu\I 
lUOo 
lOut; 

1()0t;. 

lOUf-
1U11 

lUU 
lul:;, 
10 J.I 
lU1'1 
lUlu 
lOLL 
lUlt 
luH 

lUiu 
1u"" 
lU,4 
lUi.:;, 

lU2" 
lU"b 
10'::" 
10'1:> 
lU<:L 
lU,t;. 

102f-

lu3u 
1031 
10,13 
1U3:> 
lu37 
1U3':1 
103u 
lO::lu 
lU3F 
lV4! 
1V4" 
lV4:;' 
104/ 
l04b 

1U"A 

l04L 
lU4t 

104~ 
lU5J. 

1U~, 

1053 

1U5 .. 
lU'b 

lu51 
1059 

1u5A 
10~L 

lO'ju 
lu,f-

lObU 
lU6, 

1063 
100~ 

10bb 

lUol; 
lUbA 
!UbO 

lObli 
1ub~ 
lun 
lU7" 

lUB 
lU7~ 
lU77 
lU71:1 
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U27L 
':IlI&u dtlA 
0207 

':lull FOUO 
':IDbU 0000 
U:l7l 
UFF3 

':IfbU .::l'il4 
UL&U 10UIO 
tl3tl, 

0000 

LJFtlO l02F 
of{)U 1193 

FbFu UO{)l 
()3bu uOOO 
vCtlU 10£F 
b9IJO uuoo 
U913 

'10bl.! ~ltlb 
11)44 
U9Ut; 

UtH:i() u231 
tJ&UV £ltl~ 
OOUl 
0589 

B'>OO ll&F 
UO{)<: 
Lie&u 10<:F 
uFb::l 

LJbtlO oa':l 
b3tl~ 

UOOO 

9tJ75 
':IFOO 
(;FbO 
AOC5 
AFbO 
bAIsO 
bFUO 
91s::lU 
9FOO 
9b3U 
9fOu 
98()0 
li)OI\ 
OAuu 

ntl7 
10M 
FFFU 
107C 
2,13 
£114 
~UFL 
d15 
21{)t: 
" 117 .::113 

1068 

9Ctsu 2l7U 

9tlUO d8b 
'>Hl 

9800 2187 
':If 71 

AFH 

bF71 

983v .!Oft:: 
9F71 

':Itl30 "lOE 
9f-71 
t\(!sO-- 2lb3 
bf f 1 

"bOU '::lb4 
9f-7l 

':I!lOO nil!> 
':IF71 

':I83() 2106 
"1'71 

9F!l0 2170 

tS21l0 21bb 
0001 
050u lUA!> 

DFtsO 10AA 
(;900 2116 
0001 
U507 

fblO 00u3 
u380 OUOO 
OF8u 
dFA 

* ("kNb 

* (,kl.( 

* 

bL 
lNb 
bL 

LAb 
(~Ib 
bl.> 
b 

STb 
LUts 
J~If' 

>('RI~A 
:;'l)l.<MXAD 
>(lRNC 

:.bl.:Ob1.-4096 
!ob1.<lViLN 
>('k"i:; 
>(,RI~A 

~I:ll. <kANAUk 
:;'1)5.<bRNI)!> 
:;'05 

bR~~5 kt~V ~AF.O 

I:l IF lUO SNALI.. 

b If UK 
START UVER 

U IF !)TILL Tuu LANc,F 
START AIJAII'i 

SAVIO ,,101'0 RAl'iuv~I ALJIlRFSS 

RETUNN WiTH NuMbER IN Bl 

***************************~******************************************** * (HL(K IF O~~NATvN WISHES lu INTLKVE.NL 
* SLN~E. ~lb 

* 

* 

* 

STN 
CALL 

LLlb 
CI~Z 
bE 
LUfi 
LMV 
bL 
LAo 
LtlF 

boF 

LuT 

LUb 
b 

SENSA LA!;) 
~EN5b JI~f' 

* 

~b!>.<!)ION!)b5 
<ZV!ooKF 
>SEI.!)b 

iNl.<LAl:lEL1 
:t>IU.::;·l). 
>SL"~M 

$b5.<NI:XI 
<I-'F~At>,::;l 

>!>t::,.!>u 
<PfLA(".::;2 

:Ob5.<!>t::NS~5 
>SION!>O 

)fl5.<RESINT 
.. 65 

SAVE 05 FON k~TURN 
SAVE;. "UNIT" l.lDLX FOR RETUkN FROM "NEXT" 
CHECK THE lON~OLE 

kETuRN A()DNL~~ FOR IN_LINE RET~kN 
Ch~LK THE (ON~UL~ 
b IF 1,0 bRIOAI<.. RL TlJRN I N-LI Nf. 

ASCII "l)" 
MuDL "U". NLSIART 

CHElK IF MUliE. "P" AND (Lk FLAb 

b TU NExT IF "UT "pH 

SLT bkK-ULTELIELJ FI AG 

5l.N5b5 kL~V ~AF.O HOLu b5 HEkE 
***************************~******************************************** * Lkkuk N~POKIING 5UbRUuTINt 
* FNt::R 

t<PkT 

* * 5AVL IOkRuN 
* 

* 
* 
* 

* 

* 
* 

* 
* 
* 

LOtS 
LlJk 
srt< 

Llik 
51N 

~rb 

STR 

LUk 
STR 

LliN 
5Tk 

LUb 
51t! 
LUR 
5TR 
LiJK 
STR 

LuN 
~TN 

!)rb 

.l>Rl.+:i>tS5 
~~;:~~~~~~~ 
~b2.~b5.-2-$AF 
~b2.<fNIORF 
<I;RLT 
!j,R3.<ERDkIV 
~Rl.<IJXFN.$R3 
:ioNl.<ERt'iLE 
:ORl.<DXRN.:i>N3 
~N1.<I:.NNt::C 
:10k 1 .<LRCT 
)kl.::;10 
<FNt.RA 

~AkAMtlER5 FOR MI.JUE 

:Io(:jl.<I:.RTb~T 

$Rl.<LAI)IOLl 
)R1.+~tSl 

$Rl.<LAbE.L2 
$Rl.+$bl 

)62.+ibl 

$R3.+$bl 

~Rl.<uX~N.$R3 
)R1,"$1)1 

)Rl.<DXNN.$R3 
iRl,"ibl 
$e:;,<SLDl:i -
~El3 ... $tH 

$Rl.<5TATl 
$Rlt+$l:)l 

)k1.<!>TAU 
$Rl.+:i>bl 

~Nl.<IJXP5.$N3 
:oRl.+$bl 
$bl.<ERTbPT 

* R~POkT ERN Uk UN~ESS 5UPPk~SSEIJ 
* FNERA Lb <SUPR~S.::;l 

GU MINOR LAlleL 

AODNIO~S OF "L~J FNFR" 
SAllE f-ON NLPUKT 
TALLY THE ERkuR 
SAVE uRIVL N~~N. HFX 

SAvIO FILE NMuK. HEx 
SAVE t<LeONu NMl)k. HFX 

b IF rAuLt: FUI..L 
"p" 

LA6tL1. A!)(ll 

LA&LL<:. ASC 11 

LOCATION. HEX 

DRivE NUMBER. HLX 

FILE NUMbEk. HEX 

RECuRli NUMbEN. HEx 

DATA bUFFEN. HEX 

STATU5 WURD 1. HEx 

STATU~ ~ORli 2. HEX 

PASS (OUNT. D~CIMAt 

5AVt POINTER rut< NFXT ERROR 

* * THIS 

bllT <FNtRC 
1S AL~u THt f.NTRy 

B IF ~UPPRI0551..0, IF •• RLTUkN 
POINT FUN MODE "PH 

* fNER~IP !)Tb 
LoT 

bbT 
(,.ALL 

$b5.<FNERb5 
<LRkFL('.:l 

>FNtKb 
ZV:i>l.ZV$TC.~S~IOAli 

HOLO b5 FOR keTURN 
CHE('K "fIR5T ",Rt<OR" FI'A(" 

b IF AN ERkOk ALRt::AOY REPOkTED 
(ERRON HEAUlh,,1 



U03bOi 
003b03 
0031104 
003bO~ 
003b60 

003b67 

00300b 

003b0'1 
0031>7.: 
003b73 

003b74 

003b7; 

UUj.,7b 
U03t>7 7 
003(17b 
OO;'b7~ 
OU3,HIU 
0031HH 
00;'(18, 
003ilS;' 
003"S" 
UO~bS; 
003bbb 
U03utl7 
003bBb 
UU3u89 
00';b90 
003b91 
OO:;u9i 
uU3u93 
003(194 
003b9~ 
003b9(; 
OU3b97 
003b9b 
003b99 
003"Ou 
003'101 
003'10t 
003'10;; 
OU3'104 
003'10~ 
U03'10b 
003907 
00390tl 
003'109 
003'110 
003911 
003'11" 
003'113 
U039i4 
003'11~ 
003910 
00';'117 
003'11<: 
003'11':1 
OU3'J2U 
OU3'121 
00392..: 
003923 
003':1.14 
003':125 
003':12(, 
003'1n 
003'1211 
003,29 
OO';'B0 
003';131 
003'73,; 
003'73::l 
003'734 
003'13; 
Uu3'i36 
U03'137 
0(;3'i3b 
003'73'1 
003'74U 
UU3'i41 
0('394" 
003'743 
OV3':144 
OU3'74~ 
003'i4b 
OU3':141 
00394tl 
Oli3':149 
OU395u 
003'1'1 

10H 
lu7b 
lU7" 
1 V'W 

lu7l 
lOtiO 
lOti.: 
10b3 
10tl4 
lUbO 
lObo 
10b':l 

10tlA 
lObI. 
lutlt 
10llF 
10'10 

10'7": 
lu94 
109b 
10'7 , 
lU'ib 

lU99 
lU9u 
lU90 
109t. 

lU9r 
lOAl 
luA.; 
IvA4 

lOA!> 
luAI 
IOA9 

lUAA 

lOAd 
}.vALJ 
}.OM 
lUbO 
lUb<: 
IVU4 

lUbb 
Ivbl 
lUt;9 
lOuA 
IvbL 
lObt:. 
iU"u 

lUU 

10Ct 

lOU 
10l~ 
10C7 
1019 
10"b 
10lu 
lO"F 
lUUv 

10LII. 
10U;)-
10U~ 
lulI7 
10U'i 
10Ub 

100l 

10i.lU 

10vt 
lOul
lOt! 
10tt 
lUi:.4 
I.vt~ 
10/;,'/ 
luf:.9 
lOlA 
10l:;.l 
10l:;.lJ 
lui:;.r
luFO 
10h:: 
lUl-3 

lUF!> 
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(.I3bO 0000 
OF83 
0001 
21bb 

fbCO 0003 
03bO uOOO 
OfbO 
il14 

FblO 0003 
D3bO 0000 
OF60 
2115 

FI:;CO 0003 
03bO 0000 
OfbO 
2117 
U360 145F 

FIKO 0003 
D360 0000 
OHIO 
21b3 
20F2 

FElCO 0003 
Ll3tH; 0000 
Of60 
Ub .. 
HKO 000:; 
lJ380 0000 
OFIIO 
db!') 

U31l0 100F 
1)(110 lOAA 
b3tj~ 

0000 

b7UO <::Uf4 
b700 ilA.: 
lUIS 
9FOO 2uF3 
lI3bll <!LA3 
b3bb 21A4 

leFb 
yFOO .2UF3 
1CFl 
9FOO nAl 
6/UO "OF4 
1170U 21A2 
1138~ 

b3bb 

63b~ 

OFbO 1000 
03BO 1421;) 
D360 142b 
D~b(j 1311 
U31j(j 134D 
lICbO 10lJO 
b3b~ 

OU(JU 

lJFLU 100" 
D38{)142b 
lJ3bO 1420 
UjbU Dll 
UlbO 10lll 
b3&!> 

0000 

9b75 
'1rOU il9U 
9675 
9Fuo 219i:. 
9lf5 
'ilF80 21b3 
"FbO 12(2 
9Cf- ~ 
yFilO 21A3 
9l1'5 
9F60 illA4 
9ll-~ 
9FbU 2U/;'b 
9(1-~ 
'1f'bO llab 

UFISO 114LJ 

x 

x 

x 

fNi:.RB 

FNI::Rf 

FNE.kE. 

FNER(, 

* 

LN') 
b 
kl:.SV 
DC 
CALL 

CALL 

CALL 

LNJ 
NULL 
c:.ALL 

CALL 

lALL 

lViTH,EKFILI:. 

lV$lH,ERRI:.C 

$b~,<BLANj(.S 

REPORT EKROR t:.AbEL AND LOCATION 

ERROR LOC 
LABEL 
REPORT vRIVE IUNIT) 

REPORT fiLl:. 

REPORT RECORlJ 

PRINT TwO bLA,~K5 

lV$IH.ZV$THl,~LDb+$Ar~1.DCb5 (REPUKT DATA RUFFER LOc:.ATION) 

~V$lH.lV$THZ,STATl REPORT STATUS WORU 1 

lV$rh.ZV$THZ,~TAT2 REPORT STATuS woRD ~ 

FNtF<C LI~,.j 
FNtfW LOb 

JMP 
* fNERB5 RI;;SV $AF,O SAVED RETURN "OURES!'. 
***********ft************************************************************ * RESET kLTRy ANU DATA /;'RkO~ FLA~S 

* RStT eLL <DI:.~L 
C <RHL 
LOll $Rl,=-II 
srR ~Rl,<O~"N COUNT v~ TO b DATA FRRORS ~~R TRY 
LNJ $~5,*<RTHN Do RouTINt PR~Ok To RFTRY 
JMP *<R (kY GO 10 RtTRY LuCAT ION 

CLEAR fLAGS 

***************************-******************************************** * SET uP ~RlvK TO ktADIN~ O~ UOIN~ A TtST INVOLvlNu RFADIN~ 
* 51:.T ~OV sRl,=~8 

STk )Rl,<OECN 
~LlI/ ~kl,=-4 
~TR sRI,<RTCN ALLOW 3 TRlI:.S/RtTKTF5 
(L <DHL DATA tRROR fLAU FOR FIRST /;.kROR 
'-l. <RHL RURY FLAA<" 
JI"IP $65 RlTUKN 

************************************************************************ 
* * kETky kouTiNt5 
* *- - -kTZ 
*- - ~ RT4 
*- - -kT5 

* KT~ti5 
*~ - -
RTb 

* 

..iMP 

5Tb 
LI~J 
~NJ 
l.NJ 
l.NJ 
l.I.Jb 
JMf' 

kt;.SV 

STb 
I.;.NJ 
LNJ 
LI~J 
LUb 
JMP 

)Eio - - --!lob, 

$ti5.<RT5b5 
$B5,<bSKW 
sb,,<bSRW 
$b5,<FSRv. 
.l.b,,<tRAW 
$i;>5.<1<T5b~ 
:bEl5 
$AF,O - - - - -
:j,~5.<RTbb5 
$b~,<bSkW 
$El5,<b5RW 
:ot;5,<fSkW 
!~5'<RT6ti5 

50-N~T~1~G~ ~u;T-H~T~R~ - - - - - - - - - - -(bSk/bSk/FSk/t.kA) , 

RETURN AUDR~S~ 

kTMI5 ktSI/ $AF ,0 RtTuRN AUDRt~;, 
************************************************************************ * AbORT RuuTIN~S 
* AUk3 JI"II-' $B, (NOP) 
************************************************************************ * wRITt A ktlUkD 
* wRtc:. LOR 

* 

STR 
LUR 
STR 
LOB 
Sib 
~Tb 
l.vb 
STb 

~~~ 
LLJb 
5Tt; 
LUi! 
SIll 

STb 

$Rlo+$65 
!IoRlo<PTRN 
$Rl,+$85 
$Rlo<RNG 
$~I.+$b5 
)bl.<SLDb 
$til,<15bSb 
$t;1,+$b5 
$t;l,<kTRN 
$bl,+$b5 
:»61,<RTRY 
:»bl,+$t;5 
sBl,<AdkN 
;obl,+$t;5 
$bl,<NTST 

:iob5,<WRt:.lb5 

GtT DAtA 
SAVt II 
GET RANG/;. 
SAVt IT 
GET BvFFtR A~vR~SS 
5TART QF CUkk~NT UATA BUFrl:.k 
5B bU~FEk PN1K FOK TSR lH~C~ 
RETRY RouTINt POINTFR 

RETf<Y LOCATIU,; f'OINTER 

AbOkT kOUTINl POINTFR 

,AbORT LOLATIUN POINTER 

R~TURN AliDkf.S", 

0" " 

c 



00395" 
Ou3\153 
0039S" 
003S1S5 
003\150 

(,0:;\157 
UU3':<Sb 
U03'1SSI 
OU:;'1bU 
003"bl 
u03\1b" 
OO:;\lb.1 
UU39b4 
003 .. b5 
I!U39bb 
003'ib7 
OU39bb 
003\1b9 
OU3\170 
u03971 
003<;17<: 
U03\173 
00';97't 
003\175 
003\17b 
003977 
00397tl 
UU3<J7'1 
00398U 
003S181 

003'i8~ 
U03Y83 
U03Y84 
UU3'185 
U03Yb6 
003987 
00:;-.8b 

003'.18') 
UU3'i9U 

003991 
003')9~ 
U03,)93 
(1)3'194 
uU3'.19~ 
UU3'i9b 
UU399"1 

UU399ti 
UU399'i 

UU"uOu 
UU4UOl 
UU4UO': 
OU4UU3 
(j04UU4 
UU4UO~ 
UU4UOb 
004U07 
UV4uO" 
UV4U09 
UU4Ulu 
OU4011 
004Ul, 
004U13 
GU4U14 
UU401!:> 
004ulb 
004u17 
00401U 
00401Y 
004U.2U 
U04U21 
004UU 
UU4U2j 
U04U24 
OU4U2~ 
UU4u2b 
UU4Uz1 
UU402b 
U04029 
UU4u3U 
OU4u31 
OU403" 
OU4U33 
UU4U34 
OU4U3~ 
U0403b 
OU4u37 
U04U3u 
OO"u3':1 
UU404U 
OU4U4i 
Ou4u4, 
004U43 
UU4U44 
UU4u4!:> 
Uu"u4b 
UU4U47 
U0404" 
UO,+U4,> 
U04USU 
OU'+u'1 

10Fl 
lUF'1 
10Fb 
lufl. 
1uFO 
10t-t-
110U 
110.: 
1104 
1105 
1101 
liU9 
11ub 

ttg~ 
1111 
Ill" 
1114 
111, 
111 7 
I11b 
llb 
lILA 
1111. 
1110 
!lIt. 

11':0 
II':" 
1124 
U':o 
11.2ti 
11;:,> 
11ll:l 
lldJ 

1121:-
113U 
113.: 
1134 
113, 
113b 
lUb 
1139 
IUb 
1130 
lUI:. 
114U 
114, 
114 .. 
1145 
1141 

114(1 
114A 
1141. 

114(J 

114L 
1150 
11~' 
11!i4 
1150 
115(,1 
115101 
1!5( 
11'1:-

110U 
llb! 
lib' 
110" 
11b~ 

llbt-
1111 
1173 
1115 

1170 
117ti 
lUI' 
117b 
1171. 
117Li 
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1J3bO 
Ul80 
tlOOO 
U,04 
li3bO 
313& 

U:;bO 
90bO 
11)41 
U98U 
9(100 
997U 
0900 

9(&0 
9b3U 
9F71 
9b30 
,>F71 

0380 
Orb7 
OFSb 
UF7F 
tl2bU 
0001 
05&3 
UFbO 

(lAbO 
BUlb 
0000 
uOOU 
07FA 
tlOOO 
OUOO 
07fC 

U3bO 
03bO 
!:S800 
(HOU 
051>4 
b90U 
OUOI 
9800 
9970 
09b8 
9bOO 
9b3U 
9970 
09U4 
03bU 
H3~ 

Li3BU 
UCI>O 
b3b5 
UOOO 

UfbO 
9(bU 
9bOO 
997U 
09UO 
'197U 
U9UU 
9970 
0"00 

Sf!;" 
':I71:.D 

OFEC 
21B4 

1030 

1141::: 
£l8b 

illS 
2180 
45~0 
IllS 

OFDb 

201:'.7 

l141l 

.110E 
,lb;l 
UbC 
21910 

l2A.: 
UC2 

J.771:l 
UFEl 
.!La4 

:<112 
Zl1:l4 
buOO 
db5 
lOFA 
tlOOO 
1030 

l00F 
1140 

U8C 
db3 
219U 
5244 
116F 
OOA'> 
1167 
005b 
11b7 

101900 .1i9t:: 
(271) 
OrbU 111:13 

b 1,2 
9"7t::.D 
S051 
A9Uu :<191: 
U27l 
UFSO 1183 

9830 .:OFt 
9A30 21010 
9FOO UOOU 
li7!>" 

t-bCu 0003 
1J3bU OOUU 
OHJO 
db7 
"OEC 
9bOO 21tH 

1\ 

1\ 

* * PARAMI:'.TEk~ hAVE NOW bEEN pA~SE~ UN. NEXT FILL ~UFF~k AND WRITE, ETC. 
* LI'IJ 

Ltl 
DbT 
LNJ 

FI~Ek1& OC 
* WRI:'.CA LNJ 

!l>b5,<IN~IAT 
<ST~Tl.=l'bOOO' 

>WRt.(A 
~b5.<fNEk 
'lB' 

:r.bS.<FWI:l 
$1<1,<LAbELl 
;joIU .;:'A' 

RI)Y tHT 

B If- kEADY 
NOT Ri.JY WHEN AbOUT TO wklTl 
LABEL.2 
FILL WHITE BUfFER 
GI:'.T Ltt-T.HALF OF LAAEI.l 
IS IT kOI)E "An? 
B IF ~OT DATA TI:'.STS 

* 

LI)H 
CMV 
bNI:'. 
I..&>f{ 
(Mf< 
bt 

<wRI..lb 
:ltkl.<LAl:ltLl 
$IH,='Ei" 
<WRr;.Cb 

I~ IT "ENO-PA~S" ? 
B IF tND-PASS. OON'T ChANGI:'. DATA 

* NOw STURI:'. FILE AND RECOkD NUMbeRS IN FikST FOUt< I:lYTFS 
bUFFEt< ADDkES .. * LOb :ltl:ll.<SLDb 

LOR iR1.<DXFN.ik3 
SH< $R1.+$IH 
LVI< :r.Rl,<DXRN.sR3 
Slk sR1,+$81 

* 

GET FILE NMtlR 
FIRST TwO bYTt;.S OF RfCOki.J 
GE T RI:'.COkD Nt-luR 
SI:'.(ONO TWO tlYIES UF RFCUkD 

wRECB LNJ SBS.<RWAQ 
>WRt;.CC 
>wRt.CD 
>$-~ 
<AUFL,;:l 

MODE? 

WRI:'.CC 
* * NOW 
* WRECD 
WkLCE 

WRt.CF 

* 

I:l 
b 
NOi' 
LI:l 

R. RETURN WIlrlOUT WRITING 
W. wRITE 
A 
Q. ChtCK If Av T~~T 

tlof >W~I:-CD B IF NOT AU. ,E.) WRITI:'. 
b <wkr;.Cl RETURN WlThOUi ~~ITTN~ 

wRIT~ THE DATA. WAIT fOR ROY AND CH~CK STAIUS 
IN( <uXKN.$R3 BUMP RtCORD CvUNTER 
lULU *<~~Db.<IOWkll.<RNG 

blOF 
10 

>WRI;.(E 
<WRITI:'.o<OlTAS< 

blUF >wRt.CF 
WRITE 

* WRITt hA~ bI;.GUN. WAIT FOR RDY. (hE(K FOR STATU~ ERRORS 
* 

wRt::CG 

wRI:'.CH 
FNI:'.R15 
* WRt.CI 

* 

LhJ 
L.NJ 
LI:lF 

bb~ 
LoT 

t~~ 
oNt;. 
LOk 
XUR 
(Mk 
bt::. 
LNJ 
D( 

LNJ 
LOb 
JMfJ 

st>S .<wAn 
$B5.<INSTAT 
<ST~T1.=ifOl00' 

>WRt:.CG 
<lorFLG,:;1 

$Rl.<STATI 
$Rl.=Z·Sooo' 
>wR~lH 
$Rl.<~TATZ 
$Rl,cDXDlNS.SK3 
:l>R1.=l.'8000' 
>wR~C'1 
:oBS.<FNER 
'15' 
$b5,<SENSE 
$B~.<wRECb5 
$8S 

WAIT FOR RANur. RUNOUT 
('ET ~TATUS 
CHECK FO~ EOT 

B If I~UT EOT 
SET EUT FLA(' 

GET FlkST STATUS WORD 
RDY 
B IF sTATUS I'll,) 

MAS~ wiTH Ot::N~ITY RTT 
ON·LII'tE 
B IF OK 
STATUS H(, AFTt.R A -wRITl" OPERATION 
LABI:'.LZ 
NeXT? 

WR~CbS kl:.SV $AF.O RLTURN ADDR~S~ 
************************************************************************ 
* FI~L WHITt. oUFF~R 
* fWb 

"11 

Sfb 
L.Ub 
LOk 
(Mi< 
I:lt: 
(Mi< 
bt: 
CMR 
at:: 

* FILL bUFFEk wITH FIXED DATA 
* 
FW8A 

* 

~~H 
(/VIR 
bL 
b 

BUFFER ADDRE~S 
GET DATA PATTI:-RN 
RD :; RANDOM DATA 
6 IF RANDOM DKTA RFQUJRlD 
B I~ CH~CKlk-wOARD PATTlRN 
B IF ~HECK~R-oOARD PATTt::RN 

REYUIRt.D 
REQUIRE.D 

USE R~ AS INDI:-X ThROU~H bUFFER 
STOkE THE DATK 
KEEP ~ILLIN" 
DATA (JONE, PAv REST OF bUFfE.R 

* FILL wklTl:'. (Ht.CKEk-bUARD PATT~RN. uUFFt.R WITH 
=$k, 
a.Rl,ib1.+$H, 
=$kl 
:pk2.cRN(, 
>FWo(, 

* fWbF 
FWbG 

* 
cFWbC 

CLEAR {NOEl' 
STORE THE DATA 
INVERT DATA 1v FORM CHECKER-BOARD 
6 IF NOT FILL~D Y~T 
DATA DONE. PAv REST OF OUFfER 

* FILL WRITE. bUfFI..R WITH RA~I)OM DATA 
* ~WoB 

FWtJ£. 

~Stl 
STR 
~L 
CALL 

LUR 

a.R1.<DXFN.$k3 
:t>Rl.<OXRN.$K3 
SRlo<lll$F-Rb 
;:$R, 
lVSfR,TI::MPA.DC1 

$Rl.<TEMPA 
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'004lJ53 
0(; .. 1l54 
004lJ!>~ 
004(;51.> 
00 .. 057 
004(;5b 
004059 
(;0406lJ 
OO .. U6L 
0(;406" 
OU'+U63 
0(;4U64 
(;O"U6~ 
0(;4U6b 
0(;4067 
0(;4lJob 
004069 
004U7(; 
(;04071 
0(;4(;7i. 
004U7;! 
0(;4(;'74 
U04U75 
0(;4\')7b 
004(;17 
OU'+U71l 
004079 
00,+u80 
(;04(;81 
00 .. 08i. 
00'+(;b3 
004(;84 
00401$5 
004Ubb 
004(;87 
1l(;408b 
004U8<t 
004090 

0(;4lJ91 
00409, 
U0409~ 
(;l)4U94 
0(;4(;95 
(;04090 
U04(;97 
U0409b 
(;0'+U9':1 
OU410U 
004101 
OU4l0" 

004J.V3 
004104 

0(;410, 
(;0410" 
004107 
00410b 
004109 
004!l u 
(;04,L 11 
0(;4112 
004113 
(;0411'+ 
OU411tl 
004110 

88tt tl 
(;04119 
004i2U 
004121 
00412" 
004123 
004124 
00412~ 
004126 
004127 
0(;412b 
0(;4129 
OU4i3u 
ee4t·~ i 
(;04132 
U(;4133 
004134 
00413!> 
U(;"!36 
004131 
00413b 
(;04139 
OU414U 
004141 
0(;414, 
00414:1 
004144 
00414~ 
004140 
00414-' 
004J.4b 

004149 
(;0415(; 
0041!>1 .. 
004l!>" 
00415~ 
004154 
(;04.55 
0041.% 
(;U4157 
U0415b 
00'+159 
00416(; 

llb;! 
l1b:> 
llbe" 
11nb 

llb( 

lilll,) 
11tH:, 
119U 
11'i1 
ll'i.:l 
11'i5 
ll'io 
1191l 
11'i9 
119b 
1191.. 
119t 
119F 
11Al 

11A3 
llA5 
llA 7 
llAb 
llA9 
11A" 
llA( 

tt~~ 
llb(; 
l1B1 

llbZ 
llb4 
llbo 
llilb 
11011 
llbb 
11 bv 
llbf 

11(,.0 
11' . .: 
11<.4 

11Co 
lied 
ll(A 

11« 
llCt:. 
11CI' 

llliu 
lllil 
lli.l3 
11D4 
!lDb 
liDb 
!llill 
llU~ 
lWU 
l!U" HUt' 
lit:.O 
11 t.l 
llt:.2 

llU 
lit:> 
111;.6 
111;.'7 
llt::(l 

HE~ 
llt.C 

liLt 
llFo 
Uf.; 
llF3 
llF4 
llf5 
liFb 

91b) 
A9UO 219t:: 
0274 

9810 OOFf 
97eU 
A<170 0900 
0270 

i.lCbO llBC 
bjb5 

0000 

9875 
9FOO 219t 
9U5 
9FIl0 llb3 
9FbO UAF 
9C~5 
9fbO 21A3 
9CH; 
9F!SO llA4 
9C~5 
9Fb(; 20E:.b 
9CF5 
9FBll 21Bt:! 
lJF 6(; llCF 

U3bO 
B2bO 
bOOO 
05U4 
li3bO 
3136 

li3bO 
OFll4 
ltbb 
21b~ 
Zlll9 

llAbO 
61(8 
0000 
0000 
OHA 
bOOO 
0000 
07Ft 

OFeC 
21b4 

1(;30 

0(;00 

U~~ 
abb 
d9E 

229F 
22('<: 

U3!S0 i17b 
D38(; 1480 
l)3!S0 100F 

xae ~t~~ 
v3!;(; lZ3F 

D(bO 11(F 
b3b~ 

(JOOO 

9875 
9~OO 111)( 
9B75 
9rOO llDD 
9~OO llF2 
liFtlO utOl 

LJ36U luDt 
OOOU 
ouOO 
Ul;.o 
10(3 
1l0A 
lOUD 
llf'1j 

1.131l0 Of Db 
Of89 
OF9b 
Or 7f-
8,BO 20U 
(;0(;1 
050:; 
(;380 142b 

li380 lOBb 
li3!JO ll8li 
0(;00 
l(bb 
1001 
llfO 
Hioo 

--~'-.----------,--., -------

!:ITH 
(MR 
bl. 

$R 1. :Iobl!. +$R2 
:IoR2.<RN\:I 
>FWbE 

STORE THt VATA 

B IF NOT FILLLD YET 
*~ ~ ~ ~ ~ - ~ ~ - - - - - - - ~ - -* NOW FILL Rt~l Or BUfFtR WITH ALL X'fF' 
* 
~~~& 

* 

* 
LOb 
JI~P 

$b5.<FWBb5 
~b5 

GET DATA 
STORE LlATA 
BUFFER SIZE. DYTES 
KEEP FIL~ING TILL DONF 
FORM RETuRN A~DRt::Ss 
RElURI'; 

F wbb5 RI;.~V :loAF. 0 RETURN At/DRE:.S;) 
*************************************************w********************** * READ A ktCuRD ANi.l CHEC~ UATA 
* I<REC 

* 
* 

I.UR 
tb~ 
STb 
STb 
I. lib 
!:lIb 
LUB 
t~g 
;'Tb 
Lf.)b 
STb 
S1b 

$1<1.+$85 
:IoRl.<RN(;, 
s81.+Sb5 
$81.<SLOb 
$61.<RRECbb 
S61,+$b5 
$Bl.<IHRN 
$Bl.+:Iob5 
$Bl.<RTRY 
$bl.+$b5 
Sbt, <AeRN 
$1:1 .+:Iob5 
$Bl.<NT~1 

:.B5,<RRECb5 

GET bITE RANGi;. 
SAVE T 
~~~ERi~U bUFFt:.R APR 
AI.SO FOR FILL ROUTINF 
POINTek TO ••• 
RtlkY ROUTINe 
PO NTEK TO ••• 
RETRY LOCATIOi, 
POINTE:.k TO ••• 
AbORT ROUTlNt:. 
POINTtf( TO. I . AbORT LOCAT 0 .. (NEXT TE5l) 
SAVE HtlURN A~DHESs 

* PARAMt::ftR!:I PAS5t.D. NOw PRE~OAD duFFER, THE:.N READ AND CHECK. 
* LNJ 1~5,<'NSTAT GET STATUS 

·Lb <STAT1,;Z'B00Q' 
pbT 
I.N.) 

fNER16 OC 
* kRECB 
RReCbb 

* RRECbA 
kRECC 

I<RE:.CD 

L.NJ 
Bc 
DC 
O( 
INC 
IUL.U 

>RI<t:.(b 
$b~.<F-NER 
'lb' 
$t:l5.<"VSf 
>RRt:.CbA 
<Rbuf 
<X3333 
<LE,~~TH 

<OXRN.lk3 
*SLiJb,<IORt::AP.<RNG 

blOF >RRt:.CD 
* * CHtCIl. ~TATv!:l 

* 

* * CH!:C!\. uATA 
* 

* 

* 

LVI:l 
Li.lb 
~i'l.) 

Ll,)b 
JNP 

11:)5. <l'iAlT 
;Iob5.<ER(K 
Ib5.<SENSt 

it:l1.<ISbSb 
:Io1:)2.<5~Ob 
:l>B5,<ISb 
:lib!>.<RRE(b5 
:lob 5 

Bu5FULuliKBE RliY , eABEL2 PRIOR TO RtAv 

FILL THE BUFft.R 
BUFFER 
DATA 
RANGE 
INCREMt::NT Rt::CIJRO COIINTlK 

(STAf(T TO REA..,) 

WAIT FOR RtAvy 
CHECK STATUS t:.RRORS. FTC, 
NtXT? 

POINTt::R 10 56 (!:IAVFO DURIN(;, WRITE) 
PDINTt::R TO "I;)" dUFFER 
CHECK THE OATil 
RESTORe RETuR~ ADDRFSS 
RETURN 

RRE(U5 kt::SV $AF,Q ReTUf(N AODRES;) 
***************************~******************************************** * wRITt:: A kEl..uRO, bACKSPACt. RtAU IT AND (HECK OIlTA 
* ONeS 

* ONE-SA 
UNt05£> 
ONESC 

* 

$R1,+$1:)5 
:i>R1.<ONESb 
:loR 10 +$1:)5 
:liRlt<ONESC 
:.>Rl.<ONE5F 
sb5;<Ol';t!:lb5 

Ib5.<wRt::C 
ltD 
ltO 
<Wl:lvf 
<RT:> 
<ONL5A 
<AI:IK3 
<ONt.S~ 

* NOli cHtc~ ~llJDE:. 

sB5.<RwAIoI 
>ONt:.Sv 
>ONI;.SH 

* 

* * I~OW 
* ONlSD 
ONE-SE 
ONE-SF 

LNJ 
b 
b 
NOP 
Lo aU~~'=l 
biH >ONt;SD 
~NJ IB5.<b5RW 

Rt::AO ANiJ CHEC!\. DATA 
LNJ 165.<SET 
LNJ SB5.<RREC 
Rt::5v 1,U 
D( <RBIJF v( <RTb 
lil <UNI:SE 
V( <AbR3 

GET DATA PATTeRN 

SAVt:: RLTURN AVDf(ESS . 

wRITE Rt::COkU 
DATA 
BYTE RANGE 
WR ITt. ~UFFER 
RETRY f(OUTINt:: (dSR/ASR/fSR/ERA) 
RETRY LOCATIO.~ 
ABORT ROUTINE (NaP) 
AbORT LOCA Tl 0 •• 

MODE? 
R. GO ON ANV KEAD 
W. ~ETURN, NO RtAD REQU1REO 
A, §O AHEAD w4TH RFAD 6UT FIRST ••• 
Q, SEt:: IF IN AU TtST 
6 OVER bACKSPACt IF TFST AU 
BACKSPACE A Nt:.CORli. WAIT 

SET UP FOR REI'iD 
RE:.AO A f(ECORv 
BYTt RANGE 
BUFFER AVDRES .. 
RETHY f(OUTINt:: (bSR/ASR/FSR) 
RETRY LOCA1IO,; 
AI:)OHT ROUTiNE (HOP) 

o 
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OU"lb1 
OU"16£ 
OU416j 

0041b .. 
OU .. 16~ 
OU .. lbb 
0041b-' 
UU"lbb 
UU4169 
00417u 
0U .. 171 
00417 .. 
0041B 
00417 .. 
00417~ 
00,,170 
U04177 
00417b 

00417'-; 
00418u 
00411;1 
OU418 .. 
004HLI 
U041tl .. 
004itl:' 
004180 
00418{ 
004ibt 
0041tl9 
U04190 
OU4i.9i 
00"19, 
00'+193 
00419 .. 
00419:> 
OU4190 
004 i 9 { 
0041911 
UO'+199 
004"0,, 
004,,01 
004 .. 0" 
U04"Uj 
004':04 
OO,+"O~ 

gg42g~ 
UU4 .. 0d 
004 .. 0':1 
U04<;10 
OU4 .. 11 
004£1;;; 
OU4~lj 
004 .. 14 
004<:1:' 
UU4t.!b 
00,+,17 
OU4dd 
004 .. 1'.l 
004L20 
UU4 .. 21 
U04 .. ~" 
004<:2j 
OO'+,U,+ 
004,2::> 
004.::2<:. 
UO .. ,27 

-004<:2b 
OU4"2,, 
004<;30 
004dl 
004.:3, 
OU4dj 
004.:34 
004.d:' 
004i3b 
004d7 
004i3b 
004d'.l 
004.<40 
004<:41 
004<:4<: 
004,,4j 
004244 
004~4!> 
004;:4(, 
004,,4-7 
004i4U 
00424'-; 
004.::50 
U04,,51 
004,5" 
004'::53 08 4 .:: 54 o 4 .. 5, 
004250 
004,57 
004,,51> 
004,59 
004<:6U 
004"bl 
U04,62 
004,63 
004264 
OU42b5 
00426b 

llf { 

lHd 
lirA 
liFo 
lif(. 

11Ft. 
1iUU 

l.::Ul 

l<:U, 
1,::u4 
liUb 
1£UII 

1,01-1 
l"OL 
l;:ui:. 
120~ 
id<.l 
1£1 1 
UD 
ld~ 
1.210 
ld7 
ld<> 
ld\/ 
lil0 

1£.<0 
1;:2d 
1" <. 'i 
laA 
lab 
l.:!;:v 
l'Lt. 
12ir 

1.:31 
1.:33 
lij!> 
l,jo 
U31 
ldu 
1,:1", 
ldA 

1;:3b 
Uj .. 

Idl 

ldF 
1241 
1~43 
124~ 
1240 
1"'+d 
1;:4" 
124L 
1241;. 
1ii5u 
1':" 
1<:54 
1,5~ 
1251 
125" 
l<:5b 
1<:5l 
125u 
1<:5t 
It~f 

12bl 
l,bt 
12b4 
12bo 
1207 
1,69 

12bo 
1,OL 
12bl:. 

127U 
1211 
ld" 
ld4 

llfb 

b211U LOU 
OOul 
0,113 
(dllO 089b 
lJ~bU 1,01 
b3d' 

uuoo 

l)rll<.l 1,31; 
'-;il30 lOFI;. 
91130 210~ 
'ifOO 0000 

FLJCu U003 
v3bU 0000 
OFbO 
17£6 
<:ufO 
'-;80u 11lu5 
\/570 onF 
dAlll 
WI, 
Obb2 
lEl, 
9FoO lao 
'irUO 1£35 

l)3bO lOv~ 
,244 
OOOu 
1 H.b 
lOU 
li04 
10vu 
ldb 

1)3tlu Of-vb 
<.IF-1I9 
oF9" 
uF7F 
1:12!l0 20U 
uOOl 
0503 
v3!llJ 142" 

1)31;0 lObo 
031;U 1180 
OUOO 
lLoo 
10vl 
1~33 
10UU 
ldb 

(;CIlO 1231;. 
tl38~ 

0000 

Orb!" 12C4 
9FbU l'C':: 
Af-8u 12'-'1 
91iO': 
99'+" 0001 
09bO 1261 
9970 FFFF 
09110 1<:61 
91:100 .(l86 
9970- 444'0 
0900 1261 
10411 
.. !f0 54;:0 
0900 li61 
U3tiO O~Ob 
OF7r 
OFb3 
OF7F 
OF83 
OFbO Obv4 

875<: 
i:.2Ab li(2 
F2Ati 120 
E957 
0900 126b 
0380 12911 
bAD;: 
A900 '::19E 
U200 1;:62 

92A2 
lLl33 
0900 1277 
D3tiO 1030 

x 

* ONt::S" Lb 

<ONtSb 
<AUt-L.=1 

AbOkT LOCAT lU,. 
CHECK IF TI;.5T AU 

obr :OUNt5H 8 1 F NOT Au 1 .. 5 T. RFTURN 
LN~ Ib5.<AJb RETURN TO TESI AU 

* ON~Sh Lub $b5.<ONE5b5 SET UP FOR REfUkN 
.. HiP .. ti5 Rt TURN 

* UNlSbS kl:.SV IAF.O RETURN AODRES~ 
***************************A******************************************** 
* WRITE. HEAV AND ~HECK A RANDOM L~NbTH kElORlJ Ur RANDOM DATA 
* kLV 
kLvA 

RLlJb 

* 

!>lb 
LUH 
AvlJ 
STk 
CALL 

LLJk 
ANlJ 
11K 
LI'IV 
bA1J1;. 
AU" 
~IR 
5Tk 

Ib5.<RLDb5 
;j,Rl.<IJXH".:iok3 
$Rl.<DXkN.$R3 
;j,Rl.<ZVSFRb 
ZVlfR .WbUf .lJ"12 

;j,kl.<wbUF+31 
9.Rl.=2047 
=$R1 
$Rl.=ltl 
:oRLub 
$1<1.=18 
$IU .<RLL>C 
$Rl.<RLL>F 

FILE lOUNT 
RI;CORLJ CUUNT 
U5E SuM AS bA~E FOR RANLJOM NMbR 
GET SOME RANv~M NUMAERS 

bET AN AkBITRARY NUMHFR 
TRUNCATE To 2u47 bYTES 
FoRM TRIAL RA,;GE. 1-2048 BYTES 
b IF 18 UR GR~ArER 
MA(E kAN~E AT LEAST lR 
RANGE FOH wkt.\.. 
RANGE ~OR RRt::... 

* RAhDOM kANwt ANu bASE JUST DONt. NOW wRITI;. REluRD 
* LNJ $bS.<wREC WRITE A RE~Oku 

l)(,. 'I<D' RANDOM OATA 
kLLJl kl;.SV 1.0 BYTE kANGE 

vC <WbuF BUF AlJk 
uC <RT, RI;TRY ROUTINE (dSR/RSR/~SR/I;RA) 
iX <RLlJA RUkY LOCAIIO,; 
Dl <AbHj ABORT ROUTINE (NOP) 
Ul <RLUG ABORT LOCATIO~ (END OF TE5T) 

* * ~Hl;.l~ fUR MULJE 
* 

* * Rt::AD 
* RLDD 
f<LD!:: 
RLuF 

* kLO(:' 

* 

LI"~ 
b 
b 
"'uP Lll 
bbT 
LN~ 

$bS.<kWAQ 
>RLvD 
:oRLu," 
:0$-1 
<AUFL.=l 
:oRlLJU 
$ti5.<8SRw 

ANt) CHt.CK .. ATA 
LN..) :io1:l5.<SET 
L.N~ $BS.<RR!;;C 
R£S\I 1.0 
(;L <RBi,.IF 
1)( <RTo 
U( <kLIJt:: Dc <Atlk3 
iJ( <RLVlJ 
L.Db 
JMP 

MOD£? 
N. COH1INU£ ~tTH RFAD 
W. R~TUR~. SllP TrlF RFAiJ 
A. 5EE If IN I!::!)T All 
Q, DITTo 

B IF- Tt::5T AU. DON'T BACK-5PACE 
bACK A RECURU 

SET UP FUR READ 
READ 
BYTE kANIJE 
BUFF!;;R 
R£TRY ROUT iN!:: (b5R/RSR/FSR) 
RETRY LOCAlI01; 
AbORT kOUTINE (NOP) 
AbORT LO(ATIO~ (END OF TE5T) 
RE5TORE kETUR" ADDRFSS 
RETURN 

RLDb5 Kt!>\i IAF.O RETuRN ADORES;, 
************************************************************************ * lhlCl FOR t~lJ-Or-PASS AND lHECK DATA (til->Sb. u2->IS) 
* 15b !>Tb $b5.<15Bb5 SAVE u~ FOR R~TURN ADDRESS 

STb S81.<ISBStl POINTER TO "ShOULD_REM OATA 

ISbA 
* * NOw 
* I5bb 
ISBC 

5Tb :io82.<ISbiS POINTI;.R TO "l~" DATA 
LOR :ioRI.lb2 GET "IS" FIRSI TWO RYTE:. 
(Mk $kl.$B2.1 COMPARE TO Nt::AT TWO ByTE5 
bNt < I Stib 8 I F NOT ENU-uF -PAss 
(Mk $R1.=Z'fFFF' COMPARE TO E-u-P INDICATOR 
bNt < I 5bb B 1 F NOT E~O-f' 
LUR $Rl.<LAB£ll 
(~k $Rl;=.OD' 
bE <I50b 
SOf( SRI,ti 
CMH IR1.='T' 
bl;. <I5uB 
L~~ $B5.<RWA~ 
Nul' :0$-1 
b :0 I S .. A 
NOP :0$-1 
B > ISob 
b <NOI'5 

CHtlK vATA 
CL =SR.: 
LLH $Rb.*<ISb5B.$k2 
LLH $R7,*<I~BIS.SR2 
CMf< :ioRb.=Sk7 
bE <ISbD 

ChECK- IF DlbU .. i'lObF. -LINK "0'" 
B IF "DO" MOUL. 

b IF Tl-T9 
ChECK WHICH 
R 
W 
A 
Q, CONTiNUE 
END-OF-PA55 

MuO£ 

WHH DATA ChECK 
~~TECTFO IN MODE R/_ 

CLEAR INDEx TnROUbH WRUf AND RBuF (AL!>U RNb) 
GET "513" DATA 
GET "I:)" DATA 

DATANG LN~ $B5.<ISBu 
B IF COMPARI5vN OK 
DATA £RROR DEJECTED, REPORT IT 

* ISbO INC =$R, 
C~lk SR2.<RNG 
bL <ISoC 

* * RANG£ UUN£. CHECK FOR OMA 
* LlH SR1.SB2.$R2 

CMV $Rl.=X'33' 
bE <ISbE 
LNJ $b5.<FNEk 

BUMP THE INU£" 
B If- kANGE Nor YET DONE 

OVEk~LOW. IF NO EkRO~S. RFTURN 
GET "15" DATA FOR NFXT LOC 
CHiCK IF SAME AS SEFORE 
B F NO VMA OvEHFlow 
DM OVERFLOw 

AFTER BUF 
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004 ... 67 
004,,6b 
004':69 
004 .. 70 
004,,71 
004,,72 
004;:73 
OU4d4 
004;:7~ 
004':76 
004n7 
00447& 
004n9 
004,,80 

004~81 
004282 
00428:1 
004284 
004;:8~ 

004286 
004':87 
004,8b 
·88~~~Z 
00429! 
(;04,9;: 
004,9::l 
004':94 
004,,95 
UD4i9b 
004<::97 
0042911 
004,,99 
UU4::l00 
004301 
UU430;: 

004::103 
004304 
OU4';05 
00430b 
004307 
004';Ob 
004.;0" 
004.:ll0 
004311 
OU431" 
I)U4::113 
004314 
UO'+31, 
01)4316 
U04317 
OU4318 
U(;4319 
U04;;20 
004321 
00432,! 
004323 
OU4324 
004::125 
004326 
004';27 
OU432& 
00"329 
01)4::130 
01)4::131 
00 .. ::13.: 
004B3 
004334 
004B5 

004336 
U0433 7 
004338 
004339 

00'+340 
00434L 

00'':;4<:: 
004343 

1476 
1271 
1279 
1;::7/\ 
1nc 
127t 

127f 
12111 
1,,1):, 
1~1:i' 
lZl:i7 
12811 
lZI:iA 
1~8C 
1':8t 
1Z90 
129" 
1':94 
1 i':/5 
1,,9b 

l2Co 
12CU 
1"C9 
1,Co 
liCU 
l':LF 
l.W1 
1,,03 

120, 
li.lH 
1~U\/ 

1zu/\ 
l'W ... td)t: 

20F 
12L1 

121:." 
lit4 
1.::i;.(;l 
Itt7 
12t:.d 

lZI:.A 
ld:C 
l"Lt. 
1"t:.F 
l"Fv 
Id-, 
12F4 
l':~o 
1':F7 

l"Fo 
l.:F" 
l~F(,. 
l.:Fu 
l"FL 
12F~ 
13U1 

444f 
b280 
0001 
0500 
DC80 
83U5 

9800 
9970 
0900 
8280 
0001 
0500 
9li80 
9080 
0900 
FtlCO 
D::I80 
OFIIO 
aBC 
OFIIO 

DFBO 
FI:l80 
fF80 
9870 
9FOO 
8900 
0001 
0500 
8ABO 
U980 
OBOO 
dl80 
0001 
0500 

FBCD 
D380 
OF80 
221& 
96BO 
9FBO 
0380 
v381l 
1:j::ll:j6 

0000 ooou 
OUOO 
0000 

.20F4 

Ult 

~180 
4444 
10Ab 
21B6 
10Atl 
10C.2 
21A3 
10Ab 
0003 
0000 

10Ab 

1~C5 
1269 
l01C 
4441 
21B1 
,lA2 

H~t 
2LAl 
12L6 
2lbb 

12BIl 
0003 
0000 

10C2 
21A3 
lObo 
;.:0106 
218tl 

1:j,,00 "OF4 
0001 
0500 l~CF 
D';BO 1039 
OFIlO 120, 
IlA80 20F::I 
8960 201'3 
OIlBO l27F 

U380 12DA 
DCIlO 1,C!) 
il3S!> 

vF80 ~31\l 
82110 ':lbb 
0001 
0560 12b:: 
u3B5 

fBCO 0003 
D380 0000 
OFIlO 
alC 
AFOO 216"7 

FtlCO 0003 
u3110 0000 
OFI:iO 
Zlb7 
illiOO .:ltl"7 

ri;lCO 0003 
03110 0000 
OFBO 
2290 
FbCU 0003 
1)3110 0000 
OFbO 
21b"7 
dUb 
"800 tlBD 
1)380 OFCS 

x 

x 

x 

FNI;:RDU DC '00' 
* I~BE 

* 

Ltl <DEfL.:l 

<1~tlF 
$65.<ISB&5 

JiW !i>b5 
* IF ERRuR5 NOT ~UPPRF~5ED AND NOT 
* ROUTINE IS NUT ~NOP~. THE~ PRINT 
* ISbF 

* 

LDR 
CMR 
bE 
Ltl 
bbT 
LAB 
eMU 
EIt;. 
CAI..L 

$Rl.<LA8El..l 
$Rl.:'DD' 
<RSt.T 
<SUPRES.=l 
<R~LT 
$61.<RT4 
S81.<RTRN 
<f<StT 
i.V$l.MSRlkY 

b <RSt..T 
* RIOPOkT DATA ERRuRS 
* I~Bll 
FNHWA 

ISbH 

* * 

5Tb 
LAb 
rl~ 
~1R 
Ltll 

SB5.<IStlGb5 
sB7.<DATAN~ 
:i>B7.<FNERF 
$Rl.='OA· 
sRl.<LAbE.L2 
<RTFL.=l 

~~l ~~yt~ 
CML <RT("N 
bAL <DEKA 
Lb <SU~RE~.=l 

bbT 
CALL 

<ISbH 
,-V$T.MSAbkT 

$Bl·<RT4 
!i>6 .<IHRili 
Sb5.<5ET 
$b5.*<ABRN 
*<NTST 

LABEL2 

~OI~R~a~AFBE~v~~~ll SET 
RETURN 

IN DE6~G MODE AND THE RLTRY 
MESSAG~ "RI::Tf<y". 

CHECK IF Ol::bu~ MODF 
B IF IN DEbU~ COMPARE LINK 

B IF ERROR~ 5uPPRIOSSED 
ADDRESS OF "NuP- ROUTINI;: 
COMPAt<t TO RI:: TRY ROlJTINt:. ADDRE5~ 
6 IF t<t::TRY IS A "Nop" 
PR NT "RETkY" 

SAVE 5 FOt< RtTURN . 
LOCAT?ON WHEk~ ERROR DETECTED 
LABEL2 fOR DAIA ERROR 

SET RETRY FLA" 

~Ef~yRlbbN~~~ St:.T 

6 IF 3 TRItS ~OT DONE Yt:T 

6 IF RtPORTS jUPPRFSSFD 
PRINT MESSAGE "ABORT" 

SI:.T R~TRY RourlNE TO ·~uP-
SET UP FOR 8 vATA FRRS. 3 TRIES 
DO THt:. AbORT KOUTINF 
GO ON TO NEXT TEST 

l~b~6 Rt~V iAF.U POI~TI:.R. TO ":;'tiOuLlJ.AE" i,lATA 
!~bI~ RI:.SV iAFtO PO NTI:.R TO "I ... " DATA 
15tlb5 RI:.~V ~AF.O HOLD ~5 FOR k~TURN FROM "1:;'8" 
1~bGB5 kESV $AF.O HOLI) 65 FOR R~TURN FROM "1586" 
************************************************************************ * OIDN'l AbORT. R~PORT THE t:RROk AND DU Rt:.TRy IF NECESSARY. 
* Dt..RA 

* Dl:.kB 

* 

LtH 
bbT 
LI~J 
b 

<Dtt-L.;:l 

<PERb 
iB5.<RPRT 
<DERC 

INC <D~I,.N 
CML <OELN 
tlAbl:. <15t1F 

* RtPOt<T IS-~b. CUNTINUE DATA CHECK 
* DERC LNJ Sb5.<PISB 

Lub ~B5.<ISBb85 

SET DATA ERkOR FLAG 
6 If FLAG SET 
PRINT I:.RR RtPvRl IF FIRST DATA ERR ONLY 

COUNT DATA ERKORS (FROM -8) 

6 It- TOO MANY DATA FRROR~ 

PRINT "IS-56" INFO 
,.IN!' :loB 5 RI; TUt<N 

************************************************************************ 
* PRINT "IS" AND "SHOULD-8E" DATA 
* PISB 

* 

STb 
Lb 
bbF 
JMP 

P l.~BA CALL 

STR 
<'AI..L 

501 
CALL 

)65.<~ISBb5 
<SUfJkt5.=1 
<Pl:.bA 
$65 

LVSl.ZVSTC.MsbYTE. 

$R2.<TEMPA 
ZV$TH. TEMPA 

<TEMPA 
ZV$T .MS5B 

SAVE b5 FOR R~TURN 

6 IF NOT 5UPPHE5~ED 
SUPPRt:.5SED. R~TuRN 

PRINT "BYTt" 

PRINT HI;X bYT~ NUMRFR 

PRINT "58" 

CALL LVSMA.ZViHi..TLMPA.VR8L CONVI::RT "~b" DATA AsCII 

* 
LDR 
LN.J 
CALL 

:oRl.<VRbL+2 
ib5.<VDTR 

l.VSHA.ZVST.M51S 
PRINT HEX "Sb" DATA 
PRliH "15" 

() 



\ 

C·: 
, ,'."-

00435U 
OU4~?1 
OU43?~ 
OU4.;?;! 
U04j54 
u04j5~ 
004j5o 
U04351 
UU4~:'b 
U0435<1 
0\J436U 
UU4361 
00436" 
00436,;\ 
004364 
UU4:l6~ 
UU4360 
O\J4,;oi 
OU4~6b 

UU4j6~ 
OU431u 
UU4.:>71 
OU43U 
UU43B 
UU4;H't 
004j7? 
00437" 

UU4~n 
UU4:Hb 
UU4J7~ 
UU438lJ 
UU4~81 
(Ju't.;e~ 
U04383 
uU'tj8't 
lJU4~b~ 
U04jbtJ 
(Ju4"b7 
UU'dtJb 
U0436'1 
UU4j'1U 

UU't;)91 
lJO't:!'", 
lJU43'}" 
004;;94 
OU4;l9, 
UO't3'o1b 
UU4397 
UO'd'1b 

UU4:!9~ 
UO't40lJ 
UU440J. 
UU440, 

UlJ't40j 
004404 
UlJ't40~ 
004400 
0(J4407 
OU4'tOb 
lJO't40'i 
(J0441Ll 
004411 
(JU4'tL: 
00't41.; 
0(J4,+14 
OlJ441~ 

13U3 
130, 
13Ul 
bUd 

13U9 
13(J1.> 
1301.; 
Dul. 
UUf-
131u 
b1" 

131't 
Lilb 
Ul!l 

131'1 

1341 
ij4j 
134!:> 
1341 
LS40 
134\1 
U'tfl 
13,,1.. 

134t) 
134f" 
13~ 1 
13~j 
13~~ 
13~ ( 
lj:;') 
13~A 
J.3,u 
Dot) 
13~~ 
136J. 
l.H.d 
1365 
130 I 
LIb" 
LJofl 
UbI.. 

UOU 
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~b(O u(J03 
D3bO UUOO 
OFeO 
2251 
F b(.() 000., 
U38U uOOO 
OPBO 
,1tjb 
2lbb 
9800 nb() 
U380 uFCd 

lI380 100F 
l.KbO 1319 
0385 

U000 

lIF 80 134U 
9bUU dbt:> 
\l97(J 4154 
U9!lA 
9b3U 20f£: 
lLJU8 
U9!lo 
!JU7U OUOA 
OOUU UbF 
U7~C 
()3b0 UFUti 
Ufbf 
O~7f 
UF"ff 
bAbU <'Oft 
IH3u nu£: 
bOuu 22A 1 
0000 22(2 
u38u 177b 
UF80 133u 
u3bU 1375 
lAbO 134U 
b385 

UUU() 

'1t:HlCJ -UbA 
flbbu UOO 
\IOUU 2Uf ~ 
9AH 
018U 
9UU,: 
02UU 1347 
bjb~ 

UFeu D6l! 
bUU() nAO 
()OUu a(~ 
u3bU 177fJ 
U3bO ()rt( 
9bOu db4 
8b'l 
Uluu 
9970 <l()UU 
U9bO D6? 
98UU db, 
'163u ~Uf-A 
9970 dOOU 
u9()U 136A 
l.J38U 1030 
4,31 
U(t,u 136t) 
b3b, 

uOUU 

" 
(ALL 

* 

~Rl.<VRf:SL+2 
~b5.<VDTR 

$b5.<~I:.N~£: 
$B5.<Pl~bb5 
:H!5 

PRINT HEX "IS" DATA 

"NI:.Xl 1" 

RE.TURN 
PISbb5 RtSV $AF,() 
************A**************~******************************************** * "RITt A FILt MA":K ANu wAll TILL uONE 
* "Fi'i 

"FMu 

* 

~To 
LlJi'< 
CI~i'< 
tjN!::: 
Lu..: 
CMV 
tlN£: 
IO 

blOF 
LI~J 
b 
NUP 
NOP 
INC 
(L 
lV 

LI~J 
b 
LNJ 
LuU 
JI'II-' 

",b5.<wFMb? 
$Rl.<LAbI:.Ll 
:aoRl.='AT' 
>WFI'1t:. 
$Rl.<DXFN.$R3 
$fU .=8 
>Wfl'lt 
=lO,<OTRUPl 

>WFNU 
!~~;'bRWAQ 
>$-1 
>$-~ 
<DXrN.$H3 

~~~7~F~~~OTTA~K 
~b5'<"'AIT 
< I'< FI'I( 
:aoB5,<F~Fw 
$f:S5,<WFMb5 
$85 

ARI:. Wt. IN 1t51 
Es IF I~OT "AT" 
GU fl LE COUN 1 
B IF I~OT GOIN" 
SET DtVl\.E LIII. 

"AT. 1 
LEAVF LVL ALONE 

FROM 8 TU 9 
TO HlJPT 

R, DON'T WHITt ANYTHING 
W 
A 
Q DR (), ADVAN~E FILF CUUNTtR 
(LEAR HI:.CORD ~OUNT~R 
WRITI:. ~ ILE MA..:K 

WAlT T ILL DON .. 
RETURN 
FURwAHD SPACt A FILF 

RUURN 
~FNB5 Hl.~V :OAF.U 
***********************~***~******************~************************* * 51:.1 ALL ChflNI.tL "ON"TANTS TO CUHRENT PR1VE Auu..:I:.SS (PORT NUMbER> 
* SET(hN Lflo !>bl,~(HAN START OF CHAN ADDRESSFS 

LAb IB2,<CHANZ END OF CHAN A~DRES~ES 
Lv": .,Rl,<DRlv!::: DRIV£: ADUR£:SS 

StICHA ~kM :oR1,+IB1,=L'Ol8()' ADD DRIVE APDHf:.SS TO cHANNtL 
U'lb Ib1 ,=~tj2 
llL <S£: T CHA 8 I ~ T Af:SLE NuT DONE YET 
Jf'lP :l>b~ RETURN 

*******~*******************~************************** ****************** * tHAS£: A bLUCK AND WAIT TI~L DONf;.. CHECK STATUS. 
* tRA~ 

I:.RAwi:) 
fNI:.HU 
lRA ... C. 

* 

LNJ 
LNJ 
LOR 
Ltif 

CM< 
bNt:. 
LVi'< 
XuR 
CMR 
bt 
LNJ 
u" LUtl 
JhP 

$b',<I:.RAWb5 
<£:RA~t:., <uTT AS<. 

:aob5,<wAll 
",tl5,<IN~TI\T 
:J,Rl,<STATl 
;:!I>Rl,:l.'0100' 

$Rl,=l.'bOOU' 
<tkflv;b 
~Rl,<STATZ 
.,Rl,<()XDI:.NS.$I<j 
!>Rl,:;:l.'bOO()' 
< tHIII\ ( 
$B5,<FNtR 
'I:. l' 
:aob!> ... f;.RA"b5 
:Ob5 

lRAWb5 klSV :OAF,O 

tRASE TAPE 

GET STATUS 
GET STATUS 
DON'T CARE - tOT 
ROY, 
B IF Nb 
GET STATUS 
MASK WiTH DEN~ITY AIT 

b IF OK 
STATU~ NG AF1~R E.RASE 
LAB£:L2 

***************************~******************************************** 
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00 .. 41b 
OU4 .. 17 
00441b 
00441'1 
004420 
U04421 
00 .... 2~ 
004 .. 2,) 
OU4424 
004 .. 25 
004421;; 
004 .. 27 
004,,2b 
OlJ4429 
UO .. 430 

00 .. 431 
004,,3<: 
004 .. 3;\ 
00443 .. 
OU443:
OU .... 30 
004437 
OU4 .. 3b 
004 .. 39 
004 .. 40 

00444! 
OlJ4 .. 4, 
004 .. 4" 
004444 
004"4~ 
004440 
OU"447 
00', .. 4l;> 
00 .... 4'1 
004,,50 
004451 
00445" 
0044~3 
00445', 

U0445~ 
004450 
004457 
00445ti 
004 .. 59 
004460 
004461 
004"0': 
OV4 .. (2) 
00440 .. 
U04 .. 6, 
004400 
004 .. 67 
OU440b 
U04469 
00 .... 71.; 
UO .. 47j, 

U0447", 
004 .. 13 
004474 
U0447, 
004 .. 76 
vp .. 477 
004 .. 78 
00447':/ 
00448u 
00 .. 481 
00 .. 41l.:: 
004 .. 83 
u04484 
(;0 .. 48:> 
004 .. 81> 
004 .. 87 
004480 
OU4 .. 89 
OV4490 
004 .. 91 
00 .. 49, 
00 .. 493 
uU .. 494 
OU .... 9' 
OU"49u 
OU"497 
OU .. 491l 
Ou .... 9<j 
OU4:)OU 
004!)01 
00450;: 
004,(2) 
00 .. ,0 .. 
004,0; 
004506 
004,07 
00450b 
004:>09 
OU451U 
004~11 
00451<: 
004:>13 
004;14 
004;15 
004~10 
004;17 
004!:>!b 
004;19 

L~t>t 
bTu 
13U 
1374 

137!/ 
un 
137';1 
1370 
l:Hu 
137f 
13bO 
Dill. 
13b3 
13i:l5 
13ill 
13,,9 
13do 
13<>0 
l::HH:. 
lj90 
1391 
Ij<j~ 
13'13 
139~ 
139' 
U99 
13'1A 
1:39(" 
13<ju 

139~ 
13Au 
13A<: 
13A4 
13A, 
L~At> 
13Ad 
13A~ 
BAA 

B~t 
13M 
.131H 
13b': 

13b3 
13ti, 
131H 
1.11:>-> 
13bb 
Bbl; 
l:3bl' 
LlLO 

130 
13U 

B~~ 
13C<j 
131..b 
13CL 
UCu 
l:Kf 
1:;1.11 
131.", 
1.~0:; 
131.11 
1309 
130b 
13LiC 
130L. 
13Lil
Ut.I 
131:.:; 
131::, 
13t.7 

13to 

13t:.9 
13Eo 
13EO 
13t:.t' 
13Fl 
13F3 

UF4 

13F, 
12lF7 
131'9 
n~s 
13fF 

bOOO 2190 
0000 UtA 
07110 136E 
b31l5 

OFBO 
U3bO 
v:lbO 
03bv 
9800 
b851 
vLOO 
9970 
lJ<jllO 
':IblJO 
~8~2 
Alfu 
0904 
Alfo 
V983 
8851 
<:Ouo 
9970 
0900 
v3bO 
4631 
O(bu 
83b~ 

0000 

139D 
1383 

bH~ 
2lb4 

,,400 
1397 
db5 
20FA 
2102 
,220 

44;:0 

t100U 
J.39A 
1030 

1391.1 

IlHIO 13b2 
D3bU Btl 
c280 21b4 
U40U 
O~Fb 
983u ;::UFE 
I!JOb 
OAb6 
1l07u oOOA 
uOlJO 22BF 
07f~ 
ot&O 13b2 
8311, 

OOlJO 

OF80 13(.0 
8AbO tOFE 
bBO 210E 
&UOO 2291.1 
0000 aC2 
DCIlO nco 
b31l5 
UOOO 

uFIIU 13tb 
U3110 J.3t9 
03bO J. 77b 
1)3bO orEC 
9BOO 21b4 
11851 
0500 
9970 8000 
09bO l.309 
91100 21b5 
9630 20FA 
9970 11000 
0900 130C 
li3"trO 1030 
!)231 
b~80 21B4 
0400 
05bO 13E5 
8AbO 20FE 
b730 tlOt 
0(,80 131:8 
b385 

OOuO 

UFIjO 13F4 
bAbO "10~ 
8000 U9b 
uooo 22C2 
DC80 131'4 
B3b5 

0000 

UF80 1413 
0380 1414 
03110 177t1 
Ll380 OFEC 
9800 21134 
8851 

* WAll FUR N/b&Y. G~T RANG~. HOwEVtR, DON'T ALLO~ FOR INTERRUPTS AS IN * SUbROUTINE "wAll". 
* ~tTRr;G IU <RAli(,E,<INRAN;, Gtl kANGE 

bluF <GElkNG WAIT FOR N/BSy, GET RANGE REMAINING 
JMP $b5 RETuRN 

****.* •• *.**.*.****.**.*.**.**.*.*.**.****.***************************** * ~ORWARv &PA~t A fILE AND ~AIT TILL DONE 
* FSfW &TB 

F5FwD 

I'SFWC 
FSFWA 
fNERFI 
fSFWEi 

* 

LI~J 
LNJ 
LNJ 
Lvk 
LbF 

tMR 
tiNt 
LUH 
liuR 
LDH 
CMH 
bt 
LMH 
til.t:. 
LtiF 
<'MR 
bt 
Lf.lJ 
UC 
Lvb 
JMP 

$B5,<fSFWB5 
$B5,<FS·F 
ii:l5,<WAIT 
ii:l5.<lNSTAT 
$R1.<STATl 
::$Rl.::l'OlOO' 

FSFwb5 k~~v ~AF.u 

START TO SPAC .. 
G£T STATUS 
Gt.T STAT 
DON'T (ARE - .. OT 

B IF S I All NG 
GET STAT 
MASK wiTH DEN~ITY BIT 
GET M()OE 

8 1 F MOOt. "R" 

B IF NOT MOOt "0" 
IGNORE "PRUTE~T" STATUS bIT 

B IF STATZ 01<-
SlATUS NG AFT~R FSFW 
LABELt 
RI;.TURI'i 

******.***************.****.*****--** •• ******** •• *********************** * FOkWAkD SPACE A FILE. PASI £-O-T IF NECESSARY 
* FSFt()l ~lb 
~SFEA t~J 

boF 
t~~ 
bALL. 

fSfE:.!J Iv 

blUr 
F5FEt LVb 

JMP 
* 

:;,b;,<FSFE.tl5 
$t'l5,<FSRw 
<STAll.::Z'U401.l' 
>FSl'tA 
:;,R1.<vXFN.$R3 
",Rlt:;8 
>FS~tC 
::10.<OTkuPT 
>FSI't:.O 
$B,,<FSFEi:l5 
$65 

FSFEb5 Kt.5v ~AF,O 

B IF NUT YtT rM DET 
61;.T FILE COUNI 
6 IF IN FIHST 8 FILES 
SET UP FOR RUfJTS 

RETuRN 

***************************~*****~***.*********************************. * 5TARl Tv fukwARu SPACE A flL~ 
* F5F 

* 

~Tb 
INC 
(L 
10 
LUb 
JMP 

$B!:>,<FSFb5 
<DXI-N.:liR;:I 
<DXKN.iH;\ 
<FWvF IL.<UTTA5j(. 

F5fB~ ktSV )AF.O 

INCREMtNT FIL" COUNT 
CLR RI;.LOHD COuNT 

*****.****.*.****.*********-************.****** •• ***********-*********** * fORwAkV ~~A~t A k~CORI.I ANv WAIT TILL DONE:. 
* FSRw STb 

LNJ 
LNJ 
LNJ 
LUi( 
LbF 

CMk 
tiNt:. 
LOk 
XUR 
CMk 
hi.:. 

FSkWA t.~J 
FNt:.Rkl D<' 
FSRWb Lb 

tloF 
t~C 

FSkWC LOb 
JMfJ 

* 

jR1.:;Z·JJOOO' 
<FSt<wA 
",R1,<STAT2 
$R1,<DXOENS.iO<3 
iRlt=ii:'1l000' 
<FSkWB . 

-i85,<fNEi'< 
'R1' 
<STATl,::Z'040U' 
<FSKWC 
<OXFN.$H3 
<OXKN,$R;\ 
$b5,<tSRIoIB5 
$B5 

FSkWb5 RE5v iAF.O 

STAIH TO SPAt~ 
GET STAT 
GtT STAT 
DON'T LARE - ~OT. I'M OtT 

B IF STAll NC; 
Gf.T Sl AT 
MASK WiTH OI;.N~ITY BIT 
CHECK 5TAT2 
B IF STA12 O~ 
STAT ~b-AFTERF5RW
LABtL2 
CHECK fOR FIL .. MARK 
B If NO fILE MARK 
INCREMi.:.NT ~lL .. COUNTER 
CLR Rt:.COHD COuNTER 

RETURN 

**.*********.************.*~******************************************** * ~lAkT TO FukwARu SPACE A ~ECOkD 
* fSR 

* 
LUI:) 
JMP 

;»b~,<fSKb5 
<DXkN.:tiR3 
<FWuREC, <OTT ASK 

iB~.<fSRb5 
$B5 

FSR65 RESV iAF,o 

BUMP RtCORD CuUNTER 

RETuRN 

***************************k*********k********************************** * bAt~5PA'-E A FILE AND WAIT TILL DONE 
* bSf'w STb 

LNJ 
LNJ 
LNJ 
LDR 
LbF 

ib5.<BSFWb5 
:tib5.<BSF 
$B5.<WAIT 
iB5,<INSTAT 
iRl,<STATl 
:iRl,=Z'0300' 

START TO SPACI;. 
GE.T STATUS 
GET SlAT 
DON'T CAHE - ~OT. 80T 

(. ' ,iI" 



( 

c 

OU4;2U 
U04;21 
OU4;22 
lJ04;2j 
004~24 
lJU4;Z; 
004;20 
UU4;27 
OU4:'2" 
004;29 
OU4~3u 
OU4;;'1 
004;3" 
uO"'3;; 
UU4;34 
UO .. ;3; 
OU4,3b 
OU4,31 
u04,31:1 
OlJ4,3'1 
UU4,4v 
OU4,4L 

OU4;4': 
U04,4> 

U04;44 
004;4; 
004;40 
UU4;47 
004;4" 
004,4'1 
U\I,+;50 
OU4,5L 
OU4,;.< 
UU4'~U 
004;5 .. 
004;5; 
004;50 

004;57 
004;So 
004'!>9 
OU4,bv 
004:;'oL 
OU4,0~ 
004'0" 
004504 
U04,0' 

UU4!>ob 
OU4;<" 
004500 
OU4,0'7 
UU4,7U 
004;71 
OU45h 
OU4,"I;;, 
UU,+,74 
UU4,7, 
004;7" 
OU4;n 
OU4;7d 

U\;4,"''7 
OU4,bO 
UU4;bJ. 
004;S.: 
U04;83 
004,S4 
OU4;tl; 
004!i80 
004,S1 
004,8b 
UU4;8'i 
UU459U 
004;9). 
OU4;92 
004;93 
OU4;94 
UU4;9; 
U&4;90 
OU4;97 

OU4,9b 
UU4;99 
004600 
004601 

U04()0<: 
00400., 
U04004 
UU4005 
UU4000 
OU4007 
OU4()U8 
00460" 
004()10 
U04()11 
UU461<: 
OU4013 
UU4()14 
OU4015 
U04016 
004()17 
004011:1 

OU4/;>19 
OU4/;>2u 

004()21 
004/;>2" 

140u 
1401 
140:1 
1 .. 0; 
1 .. 07 
1 .. 0'1 
1 .. Uo 
1401.1 
140r 
1 .. 10 
141.:: 

14U 

1414 
1416 
141u 
l'+lA 
141L 
1411.1 
L41t. 
14":u 
1'+22 
14d 
l.""~ 1421 
1"<:9 

14"A 

1't2u 
14£1.J 
14':t' 
1431 
14B 
14>:; 
1430 
1 .. ~7 
143':1 
14,;tl 
1 .. ::11.1 
14.,1' 
1441 
144:J 
144; 
1 .. 4b 
14411 
1449 
144b 
1 .. 4(; 
1441-
14,L 

145<: 

145;1 
L4;5 
14,-, 
1,+5'1 
"~b 

L45U 

14;E 

l<t5F 
14b1 
140::1 
14(), 
1407 

140d 

"1 .. -09 
140ti 
140(; 
14 0r 
1471 
1473 
1474 
1470 
1477 
1479 
147tl 
147L 
147t 

147F 

l'+bU 
141>2 
14b4 
14lio 
1481 
1489 
14SA 
141:1l 
14811 
14iH:. 
1490 
1491 
1493 
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U3UO 
997U b400 
09t10 140u 
91100 21b!> 
'1030 ;::OFA 
'1970 bUOO 
U9VO 1410 
Ldllu 1030 
4(>34 
OC60 1413 
1:131l5 

OUUO 

UFbO 142A 
b8bO "OH-. 
b730 21010 
':1830 20Ft 
lUUb 
0986 
bU70 OUOO 
OOOU ab~ 
U7fC 
bOUO ",,9E 
0000 2212 
I.ICSO 14;:A 
d31l5 

OOUU 

OFbO 1452 
(;3bU 1453 
1.13&0 177b 
iJ3bU OFlL 
'1bUO db4 
6651 
0700 
9':17U dOOO 
09bO 1443 
98UO 21b5 
9030 "O~A 
'1970 dOOO 
0900 1440 
ldbO 1030 
5<:34 
82tiO "lb4 
0400 
05&0 144F 
1:1 II £:'0 20Ft 
ti73CJ ~lOE 
I,JlIiO 14S<: 
b3b; 

UOOO 

I.IFIlO 1451:
bl:luU nOE 
bOOO 2~9C 
OlJOU Z2C2 
I)CbO 1451:. 
b31l!> 

0000 

OF60 1 .. 66 
9b70 2020 
1J31i0 UFCB 
OCbO 1461> 
b31l5 
OOlJO 

I>f(O OOI; 
IWOO 21b4 
UOOO 22ce 
07UO 1474 
u380 1030 
3U31 
1:121>0 Z1b4 
tlOOO 
0500 147C 
1)31:10 1030 
30212 
uC80 147F 
8385 

0000 

lJF80 14E2 
91S00 ,,160 
9970 4452 
0988 
8980 219F 
0905 
8280 2184 
3A7F 
LlF64 
8280 llB4 
3AFF 
U50U 14BC 
9BOO dS6 

LNN 
bNE 
LOR 
Xui< 
lMK 
bl 

BSF'wA L.NJ 
FNEi<F4 ulo 
bSFwe LUb 

JMP 
* 

!i>R1.~l'1:I4UO' 
<sSf-wA 
$Rl.<STAT2 
!i>Rl.<I)XOi:.NS.$iO 
$Rl.=Z'I:IOOO' 
<S,I-Wl 
!Pb~.<H>lI:-N 
'F,+' 
$b5.cbSF~bS 
ib5 

bSF~B5 Kt,v ~Ar.O 

b I F 51 A Tl N(' 
Gt.T STAT 
MASK 'wITH OEN~lTY bIT 

B IF 5TAl2 ul<. 
cI~~~~ N(' AF1~R BSFW 

RETui<N 

**It************************.******************************************** * STANT TV bALKSPAlE A ~ILE 
* bSF ,Tb 

* 

UtC 
lL 
Ll>N 
lMV 
b"'t 
lu 

bllll
III 

Lub 
.J~lfJ 

:..b5.<bSFb5 
cUXrN.$1<3 
<liXNN.$R3 
!l>Rl.<I)XFN.$k3 
!pR 1. = 8 
>bSfb 
=O.cIJTkUPT 

>B:>f-A 
<kEvFIL.cOTTAS" 

:i>b5.cb5rb5 
~B5 

&,Fb5 kESv $AF.O 

Ole FiLE COUNIEN 
CLR Rt;CQRD COvNTER 
GU FiLE COUNI 

B IF NUT ANkl~ING AT FILIo IS 
NuW AT FILE 8. INHIBIT RUPTS 

SlANT 10 BAl" SPACE 

i<ETUNN 

************************************************************************ * bAlK5PALL A RECuNO ANO ~ALT TILL OONE 
* bSRw 

l:l:>kwA 
fNERk4 
f;,:>kwC 

BSkwl) 
tlSkwl-. 

* 

,lb 
LNJ 
LNJ 
LNJ 
Ll)k 
Lot-

lNN 
bNI-. 
LUN 
XUi< 
lMk 
be 
LhJ 
ue 
LI:j 

bbF 
teC 
LLib 
JMP 

:OB,.<bSNwbS 
~b5.<bSR 
$b'.cwAlT 
$i:l5.<IN,TAT 
!pRl.cSTATl 
=$Nh=Z'0700' 

~Rl.=l'&OOO' 
<BSRwA 
!PR1.cSTATZ 
$Rl.<DXlJi:.NS.$i<2I 
$Nl.=i;·8UOO· 
c6:>k"l 
$b!>.cFNeR 
'R4' 
<SlI-111.=Z'U40u· 

<bSkwE 
cDXFN.$R3 
cOXkN.$R3 
:ob5.cbSRWB; 
$B5 

bSkw6S kl;.SV ~AF.O 

STANT TO SPAl~ 

GET STAT 
GET STAl 
OuN'T loAkE - ~M. BOT. EOr 

B If- , I A 11 NG 
GET STAT 
MASK wITH UEN~ITY BIT 
B IF :;1 AT2 OK 
STATUS N~ AFT~R B:>Rw 
LABEL" 
CHi:.CK rOR ~IL~ MARK 

~i:.t~E~~N~l~iL~A~~TR IF 
lLR RElORD COvNTER 

fILE DETtCTED 

************************************************************************ * STAkT TO bALKSPACE A NlCORO 
* bSk STb :OB5.cbSNb5 

CDXkN.it<3 
cRl:-vkEC.cOTTASI<. 

* 

OEC 
lu 
LUb ~b5.<BSkb5 
..IMP $b5 

I:lSkb5 Nl:>V ~AF.O 

DECREMtNT NEevRD COUNTER 
:>TART 10 BAel<.~PACE 

************************************************************************ * pR1"'T TWO 1,2) BLANKS 
* BLANKS 5Ttl 

* 

LOR 
LNJ 
LOb 
..IMP 

$b5.<bLANbS 
;ilNl.=' , 
iB5.<VOTR 
$BS.cbLANB5 
$85 

bLANb5 NE:>V iAF.O 

PRINT THI:. BLAI~K~ 

************************************************************************ * (HlCK ThAT LURkt.NT UNIT I' ACTIVE ANO NOT BuSY 
* "ANb 

FNI:.ROI 
AiIIl:jA 

FNI;.R02 
ANbb 

* 

Slb 
Ii.i 

blOT 
LI~J 
1)( 
Ltl 

BElT 
LNJ 
Ol 
LOb 
..IMP 

:o-e'5,At.tlB5 
cSTATl.<INSTWl 

<ANoA 
$b5.<FNEk 
, 01' 
<STATl.=Z'800lJ' 
<ANI:jB 
:Ob5.<fNEN 
'02' 
:OB5.cANbb5 
:OB5 

ANbB5 klSv iAF.O 

TRY TO ~ET STATUS 

B IF N/BSY 
SHOULDN'T bE oSY 
LAB!::L2 

B IF RUy 
SHOULD HAVE bt.EN ROY 
LABI-.Lt 

************************************************************************ * CHEeK FON tNROR, 
* lRC.K :>lb 

LOR 
CMN 
bNt 
(foiZ 
tlt 
Li:l 

ti 
ERCKA Lti 

i:.RlKEI bbT 
LUR 

$B5.cERC.KbS 
.'loR 1 • c LAt:lELl 
$Rl.='DR' 
>ER(KA 
cRN~F-LG 
>et<ll<.A 
cSTAT1.=Z·JA7F· 

>i:.R~KB 
<STATl.=Z'3AFF' 

cERlol<.C 
$Rl.<LAbi:.Ll 

GtT LABEL 
"READ" MUDE 
B IF NOT REAv MODE 

SUPPRI:-SS "LEN~TH CHECKS" 
IGNORE LENGTH CHECK 

B IF STATl N(' 
GET LABEL 
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00",023 
004024 
00402~ 
004620 
004b27 
00402b 
00"'029 
004030 
004631 
00"'1>3.: 
004033 
00403,+ 
00403!> 
004031> 
004037 
00403b 

00'+03':1 
00'+040 

004041 
00404, 
0041>4;; 
00 4 0 4 '+ 
00404!i 

004041> 
004647 
004b4b 
0041>4':1 
0041>!>U 
00 4051 

. 00405i:: 
0041>53 
0041>54 
00405, 
0041>50 
004057 
00405b 
0040~" 
OU41>60 
0040bl 

0040b': 
00'+01>;; 
0040b'+ 
0040b' 
0041>bo 
0041>67 
0041>61> 
0040b9 
0041>70 
0041>7. 
0041>7, 
(;04b73 
0041>7'+ 
00467~ 
0041>10 
004071 
0041>7U 
004b7':i 
0041>HO 
004b81 
00408.: 
0040b3 
0040fl4 
0040tl:' 
004,,80 
004087 
0040tlb 
004089 
0041>9U 
004091 
0041>9" 
004093 
004094 
00409, 
004b90 
eOlfb':l-( 
004b9b· 
004099 
004100 

,004701 
OU4'(0" 
00470:; 

"004704 
004705 
00470b 
U04"(07 
004701> 
00410'1 
004}!U 

004711 
004"11, 
U04713 
004"114 
004 71 ~ 
004110 
(;04 fl7 
00471" 
004H'1 
00472u 
0047~1 
(;(;4/2t. 
0(;47&,3 
00472'+ 
00472~ 

149:i 
1497 
149':/ 
149b 
1491) 
149F 
14Al 
14A3 
14A5 
14A"T 
14A9 
l,+Ad 
14AD 
14M 
14tH 
14b3 
1'+b' 
14t:lo 
141;17 
14t:lj 

4bA 
140<-
141.>t 
14t:lf 
1'+l1 
14l" 
14<':4 
1,+1.0 

14<;. ( 
14l\l 
14Cb 
14lD 
14CI-
141)1 
14D': 
14i.l4 
1"Do 
14Du 

14IJA 
l"l><': 
14l.iL 
14l>f 
14i;.U 
14i;..: 

14t:.3 
141:4 
14i;.!;) 
1"1:.0 
14t:.1 
141:.b 
141:.9 

14EA 
141:.1;) 
14El 
141:i.l 
141:1: 
14U, 
14FO 

1!:1UU 
1501 
1!>02 
1'03 
1,04 
1,0, 
1,Ob 

9':170 
0900 
9970 
0900 
9970 
0900 
9970 
0900 
9970 
0900 
9970 
0900 
':1000 
91FO 
0980 
b280 
4HF 
OF84 
8280 
oFFf 
g~g8 
3037 
8bOO 
0001 
0500 
l>C80 
tl3tl~ 

038& 
9080 
9lFO 
0900 
8,,80 
0001 
0500 
91:1bO 
':ID80 
U':IOO 

FbC.O 
V3S0 
OFI>O 
2ZbC 
b3btl 
0000 

0080 
uooo 
0000 
0000 
0000 
0000 

0000 
0000 
fFfF 
0000 
UOOO 
4000 
0000 

0000 
0000 
FFFF 
0000 
0000 
4000 
0000 

bAbO 
bAIStl 
tlAtlO 
vsoo 
E800 
()400 
A800 
bb~2 
0040 
A955 
0906 
bflOO 
L>3tlO 
3339 
VbU(; 
tl9'; 
4000 
8152 
1195, 
0900 
bbUO 
D380 
3430 
V570 
11752 
lI2AO 
A9~5 
090A 
A95b 
090& 
0502 
OF91 
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444F 
1463 
4452 
14t:l3 
4454 
1483 
445~ 
1463 
4456 
141:13 
4459 
141:13 
~102 
5220 
14tH 
21B5 

2165 

i4tlF' 
030 

21A2 
14C7 
14f.2 

21A3 
2180 
4420 
14EO 
2Hl6 
14EO 
10C2 
21A3 
14EO 

0003 
0000 

21A4 

003F 

14EI: 
14EE 
14E4 
14E6 
141;.8 
Z2I:1A 
1501 

0748 
1030 

14Eo 

074b 
1030 

0031' 

0000 

x 

x 

ERCKG 

f.RCKH 

~~~~t 
FNI:H07 
* f.RCKD 

* 

B IF PHOTECT ~TATUS l~ OK 

GET CUKRENT MuDE 
MODf. "K" a IF PHOTECT ~TATUs 15 NG 
IGNORE. ·PROTf.~T STATU5" 

IGNO~E ON-LINt AND HI.DlNS1TY 

8 IF SlATZ 01(. 
ST TliS 1 AND/uR 2 NG 
LABEL2 

a IF RTFL SET, 00 RETRY RouTINE 
RESTOkt. HETliH" ADDRE55 
HETURN FKOM EKR CHECK. NO RETRY 

* A RETRy IS IN ONDER. fiRST DO RI:.TRy ROuTINE, THEN Go TO RETRY LOCATION. 
* I;.Rcr-E 

bbT 
LAb 
1MB 
Bt;. 
LALL 

ERCKF .JMP 
* 

$6S,*<RTkN 
:DIU ,<LAbELL 
$Rl.='O , 
<lRLKF 
<5UPRI:S,=1 
<!:.klr-F 
if:ll,<RT4 
il:>1 ,<RTRN 
<ERCKF 
LVST.M5RTRY 

*<RTRY 
I:.RlKb~ RES V $AF,O 

DO RETRy ROUTINE To SET UP FOR RETRY 
CHEll(. IF MODE 0 (LABELL = "OX") 

8 IF 1'100£ D, ~ON'T PRINT REIRY 

IF SUPPRE551:~, DON'T pRINT "RlTkY" 
A "NOP" ROOTll.E 
RETRY ROUTINE 
B IF RIRN S "NOP·, DON'T PRINT "RETRY" 
PRINT "RtTRY" 

uo ro RETRY LuCATION ANu CONTINUE 

************************************************************************ * CONSTANTS AND 5AVE AREAS ~OR Tt:.sr RP. 
II-
LVGiC IJ( 
DEV5EM Rt.5v 
CPCHAN NI:.5V 
DLVL Rt.SV 
lLVL kESV 
PLVL RE:)V 
H008F DC. 
* * * ISATTL Rt.SV 
15ATDV Rt.SV 
ISATMI O( 
I5ATM2 DC 
ISATP ~t;SV 
lSAT5 .... 1, 

RESV 
* * 15AHTL 
15ARDV 
15ARMl 
lSAR~12 
ISARP 
15AR5 

* * 

Rt.~V 
RESV 
DC 
VC 
Rt;:SV 
l>C 
kl:~V 

L>EVIH INC. 
11K 

NC. 
LOR 
LDR 
UK 
LVR 
LbF 

CMR 
bl:. 
LOR 
LNJ 

~NER39 Ol 
OEVIHI LDR 

LoT 

fNtR40 
VEVIH2 

DEVIH3 

STS 
l~IR 
dE 
LOR 
LNJ 
VI. 
AND 
lL 
Lb 
lMR 
bl: 
<':~IR 
bE 
bbT 
o 

':;'OutlO' 
100 
1.0 
100 
itO 
1.0 
<ZHi5AZ+b3*$AF 

:oAF,O 
100 
,:;'Fff'F' 
~'OuOO' 
:oAF,O 
X'4UOO' 
9+7*iAF.0 

:oAF,O 
1,0 
L' FHf-' 
L'Ouou' 
;a;AF,O 
X'4000' 
9+7*iAF,0 

<IS;'lP+iAF-l 
"ISATP+$"AF-l 
<DEvSlM 
:ok5,<OLVL 
$k6,<J.'LVL 
$k5,<lHAN 
SR2,<15AROV 
=$1<",=':;'0040' 
SR2,=SR5 
>DEVlHl 
~~~:~~~~~ 
'39' $R5, <l,)L IiL 
=$R~,=Z'4000' 

=$R2 
:oR2, =!j,f~5 
>OEVIH2 
:ok3t<RPk3 
$b~.<fNER 
'40' 
$R5.=Z'003~· 
=$R2 
<l.H!AFI:I.$R2 
:oR2,=$k5 
>DEvlH5 
$R2,=SRI> 
>DEvIH~ 
>OEliIH4 
>DEvlH7 

Of.VICt:: LEVI:L 
********** 
PRDGRAM LEVEL 

TSA LINK 
DlVICE AND 
~IASI(. 1 
MASK Z 
P Rt:G 
PRIV BIT 

TSA LINr
DEVICE AND 
MA5K. 1 
MASK. 2 
P REG 
PRill biT 

LtvEL 

LEvEL 

RESET RE1UkN ~OlATION 
StT 5t.MAI'HORl 
DEVICE LEVEL 10 R5 
PkOGRAM LEVEL TO Rb 
STI<.:K. IN CHANNEL NUMBER 
LOOK AT RUPTl"G DlVICE 
SHUT O~f- 1/0 ~IT 

WAS IT THE TAPE? 
YES - OK 
RUPTIN~ DEVIlt:. wAS NOT A TAI'E 
LABEL2 
DEviCE LEVI:L 10 R5 
SET PRIVI:Lt:~1;. f:ljT 

5TORE !Ht "5" REGI5TER 
15 IT RI~HT? 
YES - ~O ON 

'5' Rl:.u WRONG IN SAVE ARlA 
LAEiI:LZ 
LOOK. Al I)EVIC~ LEVEL 
RI:.SE.T INVEX 
LOOK Al NEXT FLAG 
15 THI:) ~LAG IHE DEVICE LEVEL? 
YI:.S - bRANCH 
IS THl~ THE PKO~RAM LEVEL ~LAG 
YES - tlRANCH 
IF FLAG IS ON - bRANCH (:)HOULDN'T 
OK FLAG IS OH' 
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OO,,72b 
004727 
OO,,72b 
004"12'1 
OU4"13U 
OU4731 
00473.: 
00413;; 
004"134 
00413:> 
U0473b 
00473"1 
UO" 73u 
004739 
004"14l1 
004741 
00474, 
00"'43 
004744 
004"145 
00414b 
004147 
Oll474b 
00474'1 
OU4"{~0 
004"~1 
00415.: 
0-0415.1 
004754 
OU4l5!> 
00475b 
OU475"{ 
00475u 
U04"75':1 
0(J41bO 
004761 
0047u, 
004763 
OU4164 
OU4"165 
UU416tJ 
UU4"1b7 
0(J416b 
004769 
00417(; 
004711 
U0477i 
0041B 
004174 
OU""I7~ 
OO"nb 
OU411"l 
004"170 
00477':1 
004"18(; 
004"101 
0047t!, 
U04"183 
004784 
OU4"(B~ 
004"1Bb 
OU47S"I 
OU4"1dii 
OU478'J 
004/9u 
00419L 
004"192 
UU4{':I:; 
004794 
00419~ 
004190 
00,,797 

UU4 "f9b 
OU419'> 

OU4bUU 
004b01 

004bO, 
U04bO::; 
OU4,,04 
UO"bO~ 
U04bOo 
004b07 
UO"bOb 
UU4bU':i 

00401u 
004/)11 
OU4b1, 
OU4t;.U 
UU4b14 

00401!> 

U04b1tJ 

OU4b17 
OU4tll b 

U0401'J 

UU4u2l1 

004tl21 

UU4b2, 

OU4",2;; 

OU4u24 

1544 
1!>4u 
1,4t1 
1:>4':1 
154A 
1541:l 
1~4L 
1,41:. 
1!>4F 
15~1 
l~!;ij 
1~54 
15!>b 
1557 
15'b 
1!>5A 
1!>5C 
1!;i51:. 
156U 
l~bl 

15/>'> 
l!>bO 
15b.., 
15bF 
1!>71 
1!;i7, 
1, "7!> 
15lb 
157b 
1!:>7" 
157i.. 
15h" 

l!:>bll 
151S.:: 
1!:>B4 
l!:>ob 
1'1S7 
l!:>tl'> 
l'lStl 
15dLJ 
15tH" 

1!:>'10 

btl';' 
15bl:. 
15bf 
bU 
15\.3 
151..5 

1!>L1 
15C'1 
15<"0 
15(.., 
15(f 
15u1 
15113 
1!;ill5 
l;v{ 
l!>U':/ 
15ub 
15().., 

b800 
lJ31l0 
3431 
lI51lb 
A95b 
(J909 
BbiO 
OFlSb 
bbOU 
1.131:10 
;'43.2 
1\970 
(Ji1:l2 
27E5 
lb7u 
L40U 
D900 
09111 
ISE54 
OFbl 

074B 
1030 

0000 

0741l 
1030 

Ou3F 

ISOOO 
141:7 
14t:.7 
FlAb 

Ffb4 

bCSOO 1.17411 
()3bO 1030 
3433 
OFfo 

Uf8(J 
V3BO 
913bO 
9F-(.(J 
'JtibO 
9FBO 
&750 
1.1 3 I:IlI 
1:1700 
b70U 
lJ3bO 
U3ilO 

u3bO 
9BUU 
9FElO 
bUF 
03bU 
U3bO 
lJ380 
ULbO 
83B5 

UOOO 

1:1751 
':/bbll 
t:.f5lJ 
iDO\; 
027<. 
b151 
U3b!> 

lJ~BO 
u3bO 
9bO(; 
IS 1':/0 
0000 
00~4 

~lEe 
0000 
07H .. 
bO(JO 
OOOu 
onc 
9bOU 
9800 
B7~t: 
lobUli 
t:.oUO 
hwo 
8055 
UO~4 
07Fl 

b05b 
00;7 
b030 
OOuo 
bliOO 
0000 

1590 

t8~~ 
003 
1580 
dA4 

1591 
218t:. 
n80 
1599 
15F9 

10bb 
15S() 
2lA4 

t~~~ 
15F'1 
1590 

l7Eb 

l~Fb 
175C 
211st: 
l7£b 
aBC 

a"AI 
abD 

22A4 
22(2 

218lJ 
1(,60 

22CA 
Ub3 
aUE 

nAC 
220E 
22AA 
22bl 

b070 71.41:. 
0000 UbI:. 
bO"7(., ISbEA 
0000 22bl:. 
bOlO ,W94 
0000 UbE 
B070 103!:. 
OlJOu abE 
b070 A200 
0000 abt. 
B07u dOO 
0000 ab~ 

DL:VIH4 

Ff-lER41 
D£\lIH5 

U~VIHb 

FN£K42 
DEvIH7 

D£vlHtl 

LE\lXf 

* * * * 15AliH 

LlJK 
LNJ 
()' 
bor 
CMK 
tit-. 
LuI-' 
tl 
LuK 
LI~J 
DC 
LMR 
bl;!t:. 
blN(' 
LvR 
Uk 
CMR 
tit'. 
LI:.\I 
b 

$R3,<KPK3 
$tl5,<FNt:.R 
'41' 
>UEv IHb 
$R2,=SRb 
>DL:vIH7 
<lH1MB.$R2 
>OEvIH7 
$R3,<RPK3 
:otl5,<FNER 
'42' 
$K2,=b3 
>Vt.vIH8 
SR2,>UEVIH3 
s.R4,=L'bOOO' 
$R4,<CLVL 
:oR5,<CLVL 
f{PKi 
;:5R4 
vEVIH 

Lvk $R3,<~PK3 

ACT FLI;! 15 ON WHEN IT 5t,IJUlVN'T BE 
LAB£L2 
FLA~ I:' OFf (~HUULON'T bl:.) 
15 THIS TH£ PKUl;!kAM LEVEL? 
Y~5 - bRANCH 
NU - kt:.5t:.T DI:.~ICE LE\lEL fLAI;! 
CONTIf-lUE 

~LAu IS OFF, ~HUULO BI:. UN 
LABEL2 
IS THAT ALL Tnt:. FLAG5? 
Y~5 - bf(AN('H 
NO bUM~ ANU b~ANCH 
u~T READY Fuk LEV ********** 
********* 
AkE Lt:.VELS l:.~uAL? 
YE5 - uONT Lt.~ 
~O bACK TO PkuGRAM 
bRANCH TU STAKT OF HANDLI:.R 

LN~ $~5,<FN~K CPU TRiEU TO 1NT~RRUPT 
f"Nt:.1<43 vC '43' LABt:.L2 

b >ISATIH ********** 
********************************************** •• ****.******************* 
* * (JOlOoKAP :'Tb 

* 

LN~ 
LAd 
:'Tb 
LAb 
~Ld 
LNJ 'L CL 
LN..I 
Li~J 

wHIlPA LN.,J 
LAb 
!'Ifb 
LU\I 
LN~ 
LNJ 
LLN()..1 voRAPb tl 
.,JI",P 

* 

$b5,<wRAPtl5 
$65,<SET 
J.b1,<RT4 
$BI,IHRN 
:j,b1,<wRAPA 
$b1,<I<TRY 
=SR" 
s.tl5,<L()bUF 
<OF:.t:.TW 
<Of:'I:.TR 
SB5,<TUKN 
$1:l5,<COMVAR 

:j,B5,<SET 
Sbl,<WKAPb 
$bl,<kTRY 
$k6,"-1 
3oB5,<LO~UF 
:ob5,<TUkf-l 
Stl5,<COMPAk 
$t);,<wRA"'b~ 
:.b5 

v.RAPb5 kt:.SV $AF,O 

5~T UP FUR RErRY ME5sAG£ 
RETkY ROUT1NE 15 A NOP 

RUkY LOL 

WRAP DATA OF 4EROs (0000) 

WklT£ UnSET 
REA() U~F:'ET 
01.1 TUKN-AROUf-l.., TEST 

51:.T UP FUR REfRY MES5AGE 
RETRY LOC 

WRAP UATA OF vNI:.5 (FFFF) 

*********.*********~*******.******.************************************* * fILL lOooUf ~ITH vA1A FkOM ~b 

* LObUf 

LDbUfA 

lL =SRl 
LAb $bl.<wbUF 
!'11k $Rb,$b1.+$H~ 
CM\I $R~ ,=9 
tll. >LDoU~A 
(.1. =$1<1 
..IMP $b5 

**.***.**********.*********.******************************************** * wKAP vl\TA uuT 
* TUkN 

lUHf-lA 

TUkf-lF-

TUHNb 

lURNC 

* 

:.rb 
LNJ 
LVH 
luL() 

~60f 

nOF 

blUF 
LUI< 
LAb 
CI. 
L!)R 
LvR 
Lvk 
Iu 

blUF 

SbS, < TuKr.b5 
$b5,<~R~33 FILL kl:.AU bUF~t:K WITH 33'S 
$NI,<OF5I:.Tw GET VOKITt:. OFF~ET 
<wbu~.Sf{l,<IOwf{IT,=$K4 

> TUK~IA 
<DIAUN,<OTCONF 

>TUkf~F 
<WkNUC,O, <OTT ASK 

>TUK"'O 
:.R1,<UF:'I:.Ti< 
:.bl;<kbUF 
=SR.: 
s.R4,<INNANI;! 
:.Ro,<TI:.STMll 
$k-',<Ul('UNT 
=$R5,;;;SR4 

>TUKIK 

VIAGNUSTIC CD~FIGURATION 

WRITE, NU MOTION 

G£T REA() OfF5t..T 
POINTI:.~ TO kEAD BUFFER 
RAN(JE LOUNTER 
INPUT RANGt. CHANNEL CONSTANT 
Tt:.ST MUOt:. ('ONIROL WORD 
OUTPUT CONTROL wORD CHANNL:L CONSTANT 
(GET kANI;!E, I 

wAll TILL VUN .. 

* R£IIO WKAPP~V DAIA bACK 
* TUkND 11.1 =$kb,=SKl 

tv 

lu 

Iv 

lu 

lU 

lU 

lu 

Iu 

<LCHNO.$K3,<OTLUNT 

<IN~t:.X,<Ol('()Nl 

;L'I(.4E',<()TCJNT 

;Z'b8I:.A,,<UT('~NT 

=;.:0,,094' ,<OTC;.!NT 

=1.' 703t:.' , <0 TC:JNT 

=Z'A200',<UTC:JNT 

=Z''::lOO',<OT('~NT 

(SET T I:. !'I I M()l)c.) 

(UUTPUT LOC,lCI\L CHAN NMbk) 

(SET INI.)t:.X MUvt.1 

(!'ITuP IHE TlM .. R) 

(s~l S~ 10 TM~ll 

(CLEAR NON-DAIA-5ERVIC~-REQU£sT) 
(READ ~I~O TU ACU) 

(wR1Tt:. FKOM A~U TO SPI 

(uATA ~Y1E TA~EN, BUMP) 



UU4/l2~ 

U04t>20 

00 .. ".17 

OU4t>2u 
004t>2'i 

OU4t>3U 
UU4b3! 
004b3" 
OU4b33 
OU4t>34 
004b3;, 
004b36 
UU4b37 
U04b3b 
004b39 
OU'<b4U 
0041>41 
004b4, 
UU4b43 
004b44 
Ou4b4~ 
004b40 
004b4-( 
OU4b4b 
00 .. b4'i 
004b!'>U 
UU4t>51 
UU<t"S, 
OU41>53 
OU4"~<t 
OU4b5:' 
004b5o 
UU4t>57 
0041>5b 
UU4b5'i 
OU4bbU 
UU4b61 
UU4bb2 
OU41>b3 
UU4db4 

004t>b~ 
OU4/lbb 
OU4/lb7 
U04t>Ob 
U04bb9 
UU4t:l7U 
00<tb71 
00467': 
004t>7;) 
0041>14 
OO<to7~ 
004b1b 
00<tb77 
004U7U 

004079 
0041:l8U 
004b81 
OU4b8, 
004blU 
004ti84 

U04b8:' 
004bbo 
OU4t>8-' 
004b88 
OU411b9 
UU41>90 
UU4t:l91 
004b9t:: 
UU4893 
004b94 
UU4b9, 
OU4,,9b 
OU4b97 
004tl9b 
0041;9'1 
U0490U 
004901 
UU490" 
U0490j 
OU4904 
00490:> 
00490.., 
004\107 
004901) 
OU4'1U9 
004'ilu 
004911 
OU4'11<: 
004913 
004914 
UU49!:> 
0049 b 
004911 
004'il" 
OU4919 
00492u 
004921 
u04922 
004923 
004'124 
UU492!:> 
OU4926 
004927 

l:.vF 
l~U 
15U 
l!:>t:, 
1!1L7 
15r.9 

l!:>tu 
l~I:.C 
l'I:.L 
1,tf 
l~FO 
1,Fl 
1:.F3 

l~f!:> 
15F 7 

l:'Fb 

151-\1 
lSFI) 
l~ru 
l!:>I-F 
loUl 
loU2 
Ib04 
1bU!:> 
1001 
10U9 
IbOu 
10UO 

loOt. 

IbO~ 
Ibll 
1012 
1014 
Iblo 
Ib11 
Ibl\1 
lolA 
101b 
161L 
Iblt: 
Ibli' 
1621 
1b2, 
Ib,d 
1624 
102b 
IbiO 

lo~ij 

Ib2A 
1b2l 
Ibl~ 
Ibd' 
1ti3\l 
1032 

io"J 

1bJD 
103F 
1041 
1043 
104' 
1b .. 6 
1t>4( 
Ib49 
Ib4tl 
164v 
Ib4F 
Ib51 
11.>53 

105F 
16bl 
10b3 
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!:!Uoo 
OOuO 
bOUO 
OOOU 
8000 
OOOu 

I:lU55 
0000 
07FO 
Ofl)D 
bAli': 
A900 
0200 

Ul80 1:.rb 
b38:' 

OOUU 

()Fbu IbOi:; 
C,3bO D6E 
L>3bU lol:.t.! 
b91:l0 2191) 
U9U4 
li3bU U)30 
3039 
\lBliO 17E.b 
AEHlO 1(6(> 
03bu 123F 
I)CbO IbOE 
b38~ 

uuoo 

bFOO 21A!:> 
7F7~ 
LSOu 2191:. 
L370 0002 
rF71 
FA70 0202 
ObbA 
li9D1 
O\lb4 
~li70 f-FOO 
Of!l~ 
1'970 OLOI 
U91i<: 
7COl 
4773 
tlF80 21AS 
11' 7f' 
d3S, 

DHW 1633 

hllO 0003 
"'3bO 0000 
Of80 
211lC 
(KilO 1633 
b3b, 

OOUlJ 

'1870 lD30 
2(fl 
9F20 llUb 
SADl 
dbu 1037 
l:S:lb!:> 

liF8U lolA 
9&00 2180 
9FOO ,11:18 
D380 OFA2 
514l 
.n53 
'1CIlO 21SC 
9FbO .db3 
11100 211:14 
tl7uO 2Hi, 
b10u 2191 
b1UO 2uF5 
li380 1341 

9B80 2311 
9FbO 2311 
9F80 0000 
9b8U lel!> 
9FbU 0000 

89liO 2191 
0980 16bl:S 
bOOO 22Ab 

x 
X 

* 

lU 

lu 

lu 

TliRNE 1 U 

* 
* 

u!Uf
!:l111 
1NL 
(.I~k 
bl 

<SCKUy.<OllONl 

<wAITLP.<OTCOiliT 

<N01~!:lT.<OTCOiliT 

=$R,,<INwAIT 

>TUKNl 
$k5,$81.+$k1 
=$R, 
$1<2,<RNu 
<TUriND 

lUNN~5 k~!:lV $Af,O 

(!:>r.T lHAN NDY) 

(bRAN(H 10 WAlT LOOP) 

(GET OUI Of- T4ST MODEl 

(XFlk vAIA TO R.H. BYTE OF 1<5) 

PuT DAIA IN buFFER 
BUMI' CNTI< 
COMI'Akl TO kA"~i:; WRITTEN 
B IF NOT DONi:;, bET MORI:. 

***************************~******************************************** * COMPAk~ wkAI'~r.D bALK DATA = DATA Sr.NT 
* lOMPAR !:>rb 

LNJ 
LN.J 
LML 
bl:. 
LNJ 

FNf;RO'1 DC 
CMPNA LAb 

LAt.! 
LN..i 
LL>b 
.JMP 

* 

$b5.<lMPkb!:> 
:;.B5,<(,tTkN(, 
~b5,<INIL 
<kAI"uL 
>CMPRA 
$B5.<FNEN 
'09' 
$l)l,<wbUF 
$b2.<RI:lUF 
$b5.<lSb 
:l>b5.<CMPkb5 
:l>t.!5 

lMPRb5 1<r.!:lV $AF.O 

INPUT kANGE R~MAINDER 
INITIALILE 
CHElK IT 
B I F OK. 51) =u 
RAN('r. KEMAINlitR Sb = 0 
LA6!:.L2 

COMI'Akt bYTL!:> 

************************************************************************ * FILL A buFft.R wiTH bYT~5 jF INlREMENTING DATA. 
* * $bl = buHl:.k * $R4 = kANul:. * $R7 = !:lTARTIN(' liATA-bYTE5 
* INCbFk 5AVt <~Avi:;1.=Z'lF7F' 

INC6A 

IIKb6 

INUK 

$R4.<NN(, 
$R4.=2 
:01<1. +$~l 
$N-7. =X' 0202' 
>INl.bl 
=$R7 
>INl.bb 
:l>R7,=L'HUU' 
>INl.o( 
:oR7.=X'OI01' 
>INLbC 
:oN7.;:1 
$R4,>lNlbA 
<!:>AvEl. =l' 7F7F' 

BYTi:;S --> 1'101(,,5 

..iMP $b!> 
***************************~******************************************** * lil) A LARkIA('r. R~TuRN/LINl FEED 
* CALF SIb $b~.<lNLfb!:> 

lALL LV$I.LV$T(.~U~L (CRLF) 

* 
LOb 
..ii'll" 

$85.<LRLFb5 
$1:l5 

lRLFB5 Kt.5v ~AF.u 
************************************************************************ * (LlAR MODf;5 TO -0 -1 -2 -3 
* lLkMOD LUk :oNl.='-O' 

LDV $R2.=-4 
CLkMA !:>TN :l>kl.<DXMD+4.$~2 

Ii'll =$Nl 
STORE MODE 

biNC $k2.<ClkMA 
JMP ':liB~ RETURN 

******************~***************************************************** * RUN QL[ ANI) CHEI.K THE NI:.SuLT5. 
* l.ILTkUN 

* * !:>ET 
* 

* * RUN 
* QLTAA 

QLTA 

!:>Tb 
LOk 
!:llk 
LNJ 
UC 
CL 
LVi) 
STb 
(L 
CL 
CL 
lL 
LNJ 

uP FOR 

:01:l5.<l.ILlb; 
$Nl.<LAtitLl 
$Rl.<Tr.MPI:l 
$b!:>.<LAb~L 
'QL' 
=$NJ 
$Bl.<NULL 
$bl.<SLOb 
<~TATl 
<STAT2 
<QUFLG 
<ORlv~ 
$B5.<!:>I:.TCHN 

MISSiNG RE!:>OuR(~ 

LAo $bl.<TSA1· 
!:lTb $bl.<lSA1 
!:lTb $Bl.<LHNT5A 
LAti $B .<QLTTH 
!:lTB $Bl.<lHTlil5 

l.ILT (~Nt TIME ONLY) 

CMl 
bNE 
lu 

<QLII'LG 
<QLTC 
<INLI)OC.<OTCONT 

TRAP 

G~T CukRlNl LAb~LI 
SAVE IT 

LABELL 
ORIVE (PORT) =0 

CLEAR tNNOR PARAMtTERS 

WILL 5~1 AFTi:;K FlkST RUN Of QLT 
START W IH ORlVE L~RO 
CONFI(,URl CHA~NlL CONSTANT!:> 

wtDON'T WANT ANY TRAP FULL INTI:.RRliPT5 

TRAP 11ANDLlR 
TRAP VI:.CIOR 

b IF ~LT HAS ALREAOY RUN 
RUN QLI. TkP 10 QLTL VIA QLTTH IF NAil. 

o 

c 



UU4"2,, 
004':12':1 
004~3v 

004':13L 

004':13, 
U04':13" 
00'+93'+ 
004'd, 
U04'130 
OU4'131 

UO"':I30 
004'13'1 
OU'+'14u 
004':14L 
OU4"4<: 
U04':14j 
OU"':I4" 
00'+94' 

UU4':140 
OU"",,7 
OU,+"40 
OU4'J4'J 
01.J4"~0 
U04"~1 
UU'+9!>" 
OU4'i!l3 
OU49!l4 
UO"':I!>, 
OU"':I50 
UU4'J!>" 
00495b 
OU4':1 5 ':I 
(;0,+960 
lH)'+':I61 
U04':16, 
00496j 
OU4,,0 .. 
OU490' 
UU"':I66 
OU4"67 
UU4':1ob 
OU4':10'1 
004':1"IU 
00,+,,71 
OU4':17L 
004'J73 
U04,,7,+ 
00"\17; 
004':170 
U04':171 
UO"':I70 
004':17':1 
U04'J81.J 
OU4'J81 
004,,8<: 
004'133 
00,+\10'+ 
OU4'18; 

UU4'1!l0 
004,,81 
004'J8b 
004'18" 
U04,>9U 

o 1.J4':1 9 1 
004,,9, 
004'J9:; 
004'19" 
OU4':19:> 
004996 

004':197 
004<;9cJ 
004<;99 
00!l00U 
005uOI 
00,00, 
00;U03 
00;00" 
OU51.J0; 
005000 
Ou5U07 
005UOb 
U0500,:/ 
005ulu 
OO;u 11 
OO;ul, 
00'013 
OU5014 
005ul, 
005u16 
005u17 
OU;ul" 
00;01\1 
00;U2u 
005021 
OU5U2, 
OU;U2j 
OU;U24 
OO,U", 
UU5U20 
00;021 
00,U2" 

100:> 
1007 
1(01) 
100A 
160Ll 
lboU 
loot:. 

l()()~ 
10 Ii 
101£ 
1074 
107:> 
10/() 
10/1$ 

16 f<1 
lolA 
Ib"1C 
Iblu 
16 If 

101$1 
16tl3 
lo!l~ 
lobb 
16bll 
Ibll'> 

10'1' 
lb9':/ 
16"A 
lb9,-
16':/t. 
16'1F 
16AO 
lbl\" 
IbAj 
101\'+ 
IbAo 

10Ab 
10AI\ 
IbAo 
IbAV 
IbA~ 
10bU 
lbut! 
Ibb3 
10b~ 
16bo 
Ibbl 
10u'1 
10bA 

Ibbl 
16ill;. 
16(':u 
Ibll 
10(, 
10(" 
Ibl~ 
1611 
10'-9 

16\,.1\ 
IbC.u 
16lU 
10LF 
1(1)1 
IbUt! 

Ibl),+ 
IbOI> 
10Ll7 
loLl" 
16vll 
lbLl( 
160~ 
Ibl:.U 
101:., 
Ibt4 
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0000 UbI:. 
unl 

b'lUO 2191 
0001 
B2bU ,OE9 
uOUl 
O!>Ou 

39tW 1 blA 
tl051 
OUUO nu 
U7Fu 
104b 
\lI'Ou 2192 
ui'li'1 

tlO;l 
UU00 U(b 
07~v 
'1;70 OO~F 
"~OO 219" 

'1,}7U OOUF 
'1'170 OOOF 
09U6 
U3bO 1030 
5432 
UFbO 10(A 

'J8UO 2ln 
100b 
':IF-Ou 21b7 
b7!>2 
87UO n71:. 
\lb70 5030 
'IFOO 1091:. 

82AO nb7 
U;Ub 
!lAIlO 217E 
u3bU 1030 
,03u 
8AiiZ 
bAIlO 169E 
2UO:; 
U31-4 
tl91l0 dn 
U900 16(A 

1>2BO ,01:.9 
ouul 
U;bO 16CA 
'1800 nllo 
IDd 
u2UO 10(A 
BO,}l 
0000 UC9 
07FI) 
104tl 
':1\170 uOfF 
0911 
9FOO nS7 

FblO U003 
[H80 0000 
UFbO 
21b7 
21bb 
'ISUU dtJU 

"9FOU 16(9 
Ll380 1030 
uooo 

tlAD3 
9Cl30 "OF6 
':IrOO 20F5 
u380 1341 
3D03 
03bO 165F 

b9bU d91 
U9b4 
U31lU 1030 
;430 
'iI:HlU OF9A 
9F8() 0000 
'IbOO /.lbll 
9FOO 218b 
DUlli 10EA 
113!l, 

9b80 lb(A 
9FbO 1317 
0003 

X 

* lolL T<. 

* 

bluF >lJLIA 

LbT 

Lo 

btll 

<(';LI~Lb,=l 

<bIJlFLG, = 1 

>yLfE 

* "BOl,," ~lk~~AMI:., GI:.1 l.ILTI. 
* 
lJLTu 

* 

bl'lL<:" 
lu 

blu~ 
SUk 
Sik 
b 

~M3,<\ATL 
=3>Kl,<INlJLT2 

>l.ILIU 
:IoRI,B 
:l>kl,<!.iLTI 
>QLI~ 

* "bO(:;" flkMwAkl:., bl:.l QLTI 
* !.iLTL Iu =$Rl,<INWLT3 

blOF >(.IU E 
A~u tRl,=Z'OOFf' 
STH tkl,<wLTI 

* 

QLT HA~ RUN, ~ET FLAG 

ChECK WH1CH F,RMWARE LOAu 

B n "tlOI..3" 

B If NUT Oklvt:. ZERO, IE., ~ONI:. 
GET lolL I 

kIGHT JU~TIFY 
SAVt 11 
lUNliNUE 

GET !.ill I 

(LEAR LI:.~T bY11:. 
SAVI:. 11 

* NO~ lHl:.l~ ~~I k~5ULTS. FI~ST CHI:.CK MDC. 
* lJLTF 

fNI:.RT2 

* 

$Rl,=i.'UUOF' 
:l>Rl.=l'OOOI-' 
>QLT<> 
:»b5,<rNER 
"2 ' <loIU L 

B If /YoUC LOOK" UK 
QLT FA1LI:.O, BuS OR MOC N<> 
LA8I:.L.1 
TRY NEXT CHANNEL 

* NOw. lHl:.l~ bllS FUR AUAPTE~ PORTS 0-3 
* lJLTb 

* 

LUR 
~Ul 
STH 
lL 
(l 
LUk 
::'Ik 

:l>Rl,<(.ILTI 
$Rl,b 
$1<l,<TEMI'II 
=~R" 
<FAIL 
:t.kl,=A'I'O' 
:IoRl,<FNtRPO 

* I..HI:.CK "wLTl" ~OK ALL PORTS 
* wLTH 

FNlMPO 
yLTJ 

* 

Lb 
btll 
INC 
LI~.J 
til 
11K 
INl 
(M~ 
bLt; 
C.~IL 
bl:. 

<lLNPA.$M2 
>yL1J 
<FAIL 
l>b5,<FNEk 
'PO' 
;$R,: 
<FNl:.kPU 
$R2,;3 
>QLIH 
<FAll 
<QUL 

LEfT JUST II-Y 
5AVI:. lJ~T FOR IESTING 
US~ AS INOI:.X 10 FUUR pORTS 
WILL SI:.T IF A PURT FAILEU 
PORI LI:.RU LAbt.L2 
MI:.SlT LAbEL2 

bl:.T GIL I bIT 
B IF PURl UK 
LUG THt rAILUkE 
ADAPTI:.R PORT rAILED THE YLT 
LABI:.L2 
SET FOR NEXT ... ORT 
SI:T LAbEL2 

B IF NUT DOl'lL YET 
(HI:CK rOR FAIt.URES 
B IF ALL PORT~ OK 

* NOw, IF "buI..3", RI:.PURT MEsuLTS OF "~LTJ" 

* 

ULlK 

Lb 

btlF 
LDR 
C.MV 
b~ 
lu 

blOF 
SuI< 
(!'IR 
bl 
Slk 
(ALL 

LLik 
- STR 

LI~J 
RL:::'V FNEk(.lL 

* * SlT 
* lJLTL 

* 

UI-' FUk 

tD~ srR 
LNJ 
(MV 
bLI;. 

<bUL~LG,=l 

<QLTL 
:loR 10 </-lkM 
$Rl,=X'21' 
<ULfL 
=$Ri,<INGllTJ 

>QLTK 
~M1ob 
$Rl,=<:'OOFF' 
>l.ILIL 
$Rl,<TEMPA 
LV$HII,TI:.MPA,V~bL 

:l>Rl,<VRBL+2 
$kl,<fNI:.KQL 
$B5,<f-NI:.I< 
100 

NI:.XT CHANNEL (LlRIVE) 

=$Rj 
$Rl,<ORIVtO.$~3 
SRlo<URIVE 
~B!>,<SETCHN 

~~erA~ 

B IF tlU(", DO .. E 
(HlCK ~l~M~ARt. REV 
REV '21 
D IF I:.ARliER IHAN '21 
GET "wLTJ" 

MIGHT JU~T1 FY 

D I F I~U I:.RROk 
SAVE 11 
CONVERI C.ONTl:.nTS To ASCII 

GET ASC.ll (LAuEL21 
SAVI:. A!) LAbI:.L.: 
QLT FAlLI:.D, St.E HEADER FOR UETAILS 
SPAtE ~O~ LAb~L" 

GET CHANNEL AuO~ESS 

(ONFI~URt ADOKESSES 

LOOP bACK IF ,.OT 00NE YE 1 

* TEST DUNlO, ~I:.STv~t T~AP HANDLER AND RETURN 
* 

FNERTO 
!.iLTM 

* * TRAP 
* ULT1H 

lMl <yLTFLG 
til'll:. >QLIM 
LNJ 3>B5,<FNER 
Lie 'TO' 
LAb $Bl,<TH15 
STb tbl,<LH1H15 
LUk :j,Rl.<TEMPb 
STR $kl,<LAbEll 
LUb ~b5,<QLTb5 
..IMP Sll, 

HANOLL~ /-OK Ml~SING 

LAb ~Bl,<ULTL 
::'TB ~bl,<lSAlP 
I<TT 

B IF QlT WAS RUN 
QlT NI:.VER wAS RUN, GOT NAK'I:.D 
LABI:.L2 
NORMAL TRAP HANDLER FoR ••• 
•• !MI:;~ING MS~URCE TRAP 
GEl ORiGINAL ~Atl£ll 
RESTORL IT 
RETURN ALlORI:.!);, 
RlTURN 

~ESOUH(I:.S IN TI:.Sf 'QlrR~N'. 

CONTINUATION ADUREsS 

RETURN 



005029 
005030 
00503! 
00503, 
005033 
005034 
005035 
00:;036 
005u37 

Ou:i03lj 
00~039 

00504U 
005U41 
00504~ 
00504.1 
00:'044 
005045 
005040 
005047 
00504t1 
00504'1 
005U50 
005051 
OU505~ 
OU5053 
005054 
Oli!)055 
OU,050 
O(,5u51 
005u511 
00505'1 
005060 
005U61 
0(,506, 
005063 
OU506" 

uu5u6~ 
00~060 
UU'U67 
00,u6tl 
Ou5069 
OU5li70 
005071 
00!:>u7, 
00507::l 
U05u74 
005u75 
UU5u76 
Ou~u77 
Ou507b 
005u7'7 
UU50110 
OU!:>liBl 
Ou5v8« 
005u8::! 
OlJ5Utl4 
00~Uij5 
OlJ5Ullo 
005087 
005u8t1 
005lJ89 
uu5U90 
uU5lJ91 
OlJ5u'l, 
OlJ5lJ9.1 
OU5U94 
OU5u95 
005U90 
uu5U91 
UU!)U911 
005U9'7 
Ov,10U 
005101 
Ou5J.0," 
00!>lu3 
Ou5J.04 
005.1.05 
005100 
00510( 
OU51UII 
UU510'7 
OU511U 
005111 
OU5 J.l.< 

U051U 
UU5114 
00511:> 
UU5110 
005117 
005 J.l b 
005J.l'7 
UU5Uv 

005J.21 
005J.2" 
VO!)l;!;) 
OU512" 
005125 
uu:>lZo 
OU51Z7 
005.1.2(1 
0051Z9 
00513u 
uu5131 

lbEA 

16Eb 
Ibt::O 
10EI' 
IbFl 
IbFl 
Ibf4 
IbFo 
16Fl 
lbF9 
10Fb 
lbl'l.I 

10rl" 
1701 
nu" 
1704 

1705 
1701 

17lio 

no." 
17UA 

170L 
170v 
1I0f 
171u 
1"11.< 
1 7 L:i 
1715 
1"110 
l-rlli 
lilA 

l71t.> 
171L 
Int. 
1120 
11U 
lid 
If '<5 
1727 
10.9 
lUll 
lT~1.I 
lUt. 

lU~ 
1I3u 
113<. 
173" 
1136 
1737 
1739 
lUt.> 
1131.1 
173r: 
17"u 

174 i. 
1743 

174" 

174~ 
17,,7 
1/,,'1 

i.74b 
174U 
1 '''~ 17~ 1 
175.:1 
17~~ 
l-I~b 
175(1 
115k 

175u 

115L 

175t: 
1100 
176i. 
1703 
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0000 

uF80 1708 
1i000 UAu 
uOOO 22E>E 
01FA 
8000 «161 
OOUO 22Ci:l 
onc 
'K80 21&C 
91'110 .<Ib] 
tl7UO 2Hl4 
8700 nb5 

1i980 21b7 
0904 
LJ3bO 1030 
3;<34 

ultlO i70b 
ij3b5 

0000 

9CF5 
UFbO 1744 

iiOSI 
0000 22C6 
onu 
'7570 0003 
WOl 
u900 nIb 
lDU2 
0900 1121' 
U3bO 1030 
3637 

FbOl 
fb70 0041 
F370 OU64 
1'900 21bA 
li309 
fll70 uu87 
F37U U041 
F900 «lbA 
0300 1741 
LJ380 1030 
3230 
OF93 

FSOI 
Fd70 UU27 
f370 UU64 
F900 duA 
030b 
Fd70 00b7 
f-370 0041 
f900 dbA 
U304 
U3bO 1030 
32::!i 

OCbO 1744 
il36~ 

UlJUO 

HJI'O 0001 
1.13bO 0000 
Oh,O vd7 

UFbO l"fSb 
b73u 20fE 
tl730 210t. 
!lUOO 229'7 
0000 22U 
07FC 
U3t>0 UFEC 
OCbO 175b 
tl31;~ 

0000 

l.I~tlO 1769 

HKU 0003 
1.1380 0000 
Or8U 
lCbb 

* * * QlT~5 k~~V $AF.O 
***************************~******************************************** * DO BDC INITIAlI4E. 
* lNIZ ~rb 

INIlA 

* 

Iv 

f:HOF 
lu 

BIOF 
LOb 
Sfb 
CL 
CL 

* CHECK THAT 
* INIZb L~ll 

be; 
lNJ 

FNER24 uC 
* INllC lOB 

JMP 
* 

:loS!>.<INIZb5 
<INLBLiC.<uTCOiliT 

>11'112 
<TEMPA.<!NROPT 

>INIZA 
$81.<NUll 
ibl.<SlDB 
<STArl 
<$TAT2 

INITIALIZE WOR~ED 

<TEMPA 
>IN1ZC 
$B!>.<FNER 
'24' 

SB!>.<INlZ65 
is!> 

INITIALIZE ANv RUN Qll 

CHECK IF MOC IS ACCESSIblE 

CLEAR ~A~AMETt::RS fOR ERROR REPORT 

RETURN 

INIZb5 k~~v iAF.O " 
***************************~******************************************** * CHECK ~EA5uNLO TIME A~AIN~T NOMINAL lIM1T~. +/-35'. * NO~INAL vALuE I~ ~OR 45 IP~ MACHINE. 
* TIMCHK lOb $81.+$85 POINTE~ TO NOMINAL VAlOt 

~Ib $b5.<TIMCb5 
* TIMCA 10 =~Rl.<INI~~N GET Iu COD~ 

blUF 
ANU 
CNV 
bt 
LMV 
bl;. 
LNJ 

FNlk61 l>t 
* 

>TIMCA 
$Rlt=3 
$R 1.= 1 
<TIMCB 
:/iRI.=2 
<T I ~ICO 
SB5.<FNlk 
'67' 

SPEED ~11~ 

B IF 45 

B IF 75 
10 CODE 
lABEl2 

IP~ 

iPS 
NOICkTES INVALID SPEED 

* CHECk rIMl~~ (+/- 35 il FJR 45 IP~ ORIVE 

NOMINAL VALUE 
N X 6!:>'IO 

* TIMCB luI< 
MUL 
~IV 
CMI< 
b(' 
MUL 
ulV 
CNt< 
~(, 

~R7.$lH 
$N7.=65 
sR7.=100 
:s.R7.<TlMCNT 
>TI~I(C 
;J;K7.=135 
.,Rl.=65 
,.1<7.<lIMCNT 
<TIMO 
$b5.<i-o'lEI< 
'ZO' 

TIMCC lfiJ 
~NER20 DC 

b 
it 

>TliKF 

* lH~CK TIMI~~ (+1- 3~~) 

* TIMCli lOR 

lIMCE 
f-NER22 
* * * 

MUL 
Div 
LM< 
b~ 
NUL 
Olv 
CMk 
b~ 
LNJ 
DC 

TI~;(F LUb 
JI"I' 

* 

$R7.$bl 
:liN7.=39 
:s.R-7.=100 
",WI.<T IMCNT 
>TII"ICE 
$R7.=135 
$R7.=b5 
.. R7 .<T IMUH 
>TINU
$tl5.<HH:k 
'.1Z' 

$b5.<TlMlb~ 
$b!; 

TIMCb5 kl5v )AI'.u 

FOi< 15 

B IF 1';(., 
'" x 13:>~ 

b I~ UK 
TI Ml h(" 
lABt.l~ 
RETUR,~ 

IP5 DRIVt:. 

rOR 4~ IP5 DRIvE 

GET NOMINAL VAlvE 
N X 4':" 7:> X 6~~ 

tl IF TIME NG 
N X 45/75 X Ij5~ 

RETuRN 
TIME N~ fOR 7, IPS DRIVE 
lABEL" 

RET URN 

***************************~******************************************** * INVOKE THl ~ATCH1Nij llbkA~Y KOUTINE 
* PU1 CAll iV:b~CH B <~TA~T ~E5TkRI 

b <NEAT RETUR", TU NEXI 
************************************************************************ * kt..INO 10 oUT AND ~AIT FOR kUY 
* ('OuOl ~Tu 

LL 
Cl. 

(,UbOlA lU 

* 

~1Of
LN.J 
L~b 
JMI' 

>GObOTA 
$b!>.<IN5TAT 
)85.<bOTB5 
$U5 

bUTb5 kE5, $Ar.U 

Cl~AR rilE CUuNT 
CLEAR kELORO ~OUNT 

WAlT FUR bUT 

RET0\i:r, 

************************************************************************ * fill kr:AO DUFFEk ~ITH '3333' FOR RANGE UF 20"b+256 bYTE~ (ll!)Z WURD~l 
* f-kb33 5Tb $B5.<Fkd3b5 

CALL iV$r.kbUf.X33::!3.lEN~TH 

o 



170" dbF 
lib' lib'; 

00513£ 1700 vUsU 

(~ UO,133 I·,ou 1l3ti, 
00!>13 .. 
00513, l7b'i 000u 
UO,130 
OO!) 13"1 
OO,13Q 
{J0,139 170A lJFb0 
00!)14u 17M. b2EW 

170c. 0100 
ULl!>141 lIbf O!:lti/J 
00514, 

177u FtilO 
171i. 113tiO 
177 .. OF80 
In':.> iz:;, 

{JU,143 117b 0000 
00!>14 .. 
{JU!>14:> 1 "171 UltiO 
00'140 Ill'> b3b!> 
00!>141 
OLl!)J.4" 177A OOUv 
OU,14'1 
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1709 

177A 
llb .. 

LlO03 
uOOO 

177A 

II 

Ll>b 
JMP RUUkN 

fRb3b5 k~Sv $Af.O 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
II lHtlK ~OK ~-U-T wHILt IN OtbUb M0l>E 
II 
tOTlHK STu 

Lu 

II 

buF 
lALL 

tOTRET ~~~ 
II 

$i:l5.<WTb5 
<STAll.=l'OlOU' 

>tOIKtT 
,V$ .lV$Tl.MSc.GT 

lUTb5 ktSV $AF.O 

fUT 81' 

RETURN If NOT EDT 

HIT "LXtlUTE" TO (ONTINUt 

RUuRN 

111111111111111111111111111111111111111111111111111111*1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 



177u 

177u 
17lf 
171$1 
17b£ 
!7b4 

17b:> 
111$ I 
l"/j~ 

licit> 
17ilu 
1 -/ilF 
1191 

lH" 

17'1" 
1 'f91J 
1 1\/0 
17';19 
11'JA 
1 H( 
1790 
n9r 
1 -, A1 
l1A, 
17A" 
17Ao 
nAil 
17 A" 
17A<... 
lIAlJ 
17AI' 
17b1 
17bc. 

l.7ti3 
1"'''4 
17bo 
lib 1 
17bd 
17i::iA 
l1b( 
17bU 
lfbF 
1/'-1 
17C3 

17(" 
llC!;> 
17<..7 
17(" 
11l" 
17l( 

17Cu 
11<...1' 
l·,UU 
l7v, 
l1li" 
In>:, 
lnn 
17UIl 
171),,· 
PUt:! 
lWu 
lIDf 

LIEU 

17t;l 
l7E" 

17E5 
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iJFIIO 171:5 
11000 ,,19U 
(;0(;(; a.(A 
('7b" 
D3b(; 1030 
;,03U 

':Ib70 02511 
':If(;(; (;0(;0 
biOO 0(;00 

':IuCiO ,,30(; 
9F8(; 0005 
':1[380 17C4 
9fllu 2303 
0(;04 

tlOOU 
0000 
07F( 
(;U(;~ 
D3110 
(;(;0. 
D3t10 
'JObO 
1[)44 
(;9UO 
~BOO 
9970 
0':100 
\/83(; 
ll>(;/j 
(;AIlO 
ii3l1(J 
3td1 
Or'lL 

OOO~ 
'lB30 
1DOb 
0300 
[.;3110 
1)3bO 
j63" 

d9[) 
22CA 

OFCS 

UFE:.l 
21110 
l1f:.2 
dllo 
45S(; 
!7U 
20Ft; 

17102 
1(;30 

,,(;Fl 

Of~C 
1030 

'1UCiO 17102 
9HlO 230F 
61070 dOOF 
OH(; 

O(;(;~ 
bOOO ZlB2 
oouo abE 
U-'U4 
li311(; 1030 
3033 

[)38(; 1030 
j634 

9C80 uOOA 
a700 (JOOA 
bC51 
9570 u03F
WOF 
0901$ 
Ab80 llEO 
MBO 2301' 
blO70 800F 
0F-105 

91'80 (;OOA 

u(80 17(:.5 
b3115 

0000 

II 
l\ 

II 

II 
l\ 

* wAlT fuN ~/bSY. F1NST MAKE SUR~ THAT SUME OPER"T10N HAS bEEN 
* lNITIATEu uN Tht; DRIVE. T~EN liu THE TIME-UUT. IHREE TERMINATIONS 
* ARE I'U::'!:>lbLe.: 
* 1. NUR~AL TEKM1NATIUN - ~ON IMTERRUPI. WAll FUR DEVICE N/bSY. 
* 2. NUNM~L lE~M1NATIUN - INT~RNUPT. . 
* 3. TIME~UT EKROR - RTl INTE~RuPTS OUT OF WAlT LOop. ISSUE A 
* ·STO~IO" <...OMMAND ANJ CONTINUE. 
* ~AIT 5lu ~~5.<WA!Tb5 

lu 

bjU,.
LNJ 

<RANbE.<INKAN;' 

>WAITA 
l>b5.<FNER 

FNER60 [)C '60' 
* wAlTA LuR $Rl.=600 

$kl.<iHRTCC 
<ZHK1Cl 

* 
SIN 
CL 
LAb ~~l,<SA5DV 
STb )bl,<ZHlSAL+5.~AI' 
LAo ~bl.<LEVV~ 

TRY AN 10 IN51RUCTION 
I:l II- UK 
58 IN MID5T OF OPERATION, SHOULliN'T ••• 
LABEL ••• (,EI ACK'ED. 
SET UP FOR 5 ~EC TIMEOUT (AI 60 HZ) 
IF TIMEOUT. HuPT To LEVV' 

RTC IMIERRUPT VECTOR 

* 
STb )bl.<5A~P RTC RUPT HANO~ER 
klCM START IHt CLU~K 

*- - - - - - - - - - - - - - - - - - - - - -: START TO li0 NORMAL wAll TIMEOUT (RUNNIN~ AT LEvEL 15) 
.. AlTl:; IV <NA,,(,t.<INNAN" WAIT FUN N/bSr 

FNEk61 

*-

b,UI
NT(F 
LNJ 
[)( 
LI~J 
LDH 
(MV 
bt:. 
Luk 
(NR 
bt. 
LuR 
LI~V 
tJALt. 
LI~J 
1)(;, 
b 

* WE NUI'Tt;() 
* LEVVIO NTlI-

rNEf<62 
* wAITe, 

L£VlIh 

LliR 
CMV 
L>U 
LNJ 
LI~J 
[)( 

LAo 
ST~ 
Lt.V 
o 

- - - -IU LEvVl0. MAKE SU~E 

:J,Rl,<li)(I-~.$R3 
$Rlt=il 
>v.AIT(, 
:Ob5.<IN!:>TAr 
)b5.<fNt::N 
'62' 
l>bl.<WA1TI) 
)1l1,<SA15P 
=Z'0000'+15 
>LtvVIO 

DONE. STOP THe. CLOCK 
WAIl I-OR ROPT (IF IT'S COMING) 
1 M!:> 
GET SlAT 
CHECK ,LAbEL FuR DEBUG MUDE 
IF DE~UG MODE. NO RUPTS ALLOWED 
I:l If' MUUt; '0' 

B II- END-PASS. DON'T RUPI 
C,U FILE NMBf< 
GT Il fiLES? 
~U~~ ~x~~c~~5~BufH8Vb~~lTRb~tT 
LABELl ••• RuPI LVL=lO. C~ LVL=15 
FLUSH PENDINb RUPT, RETUNN 

THAT-k~pi ;A; ~A~~~T~D-(OV~~-b-FiL~~~.-
STOP TH"- CLOl~ 
GET FILE NMbR 
6 If ~UPI ElIPc.CTED. OK 
ShOuLDN'1 HAVe. ~UPTED, vtv LVL SB 0 
LABEL2 
RETURN AOR FRuM WAIT ROUTI~l 

SUSPEND 10 LV~ 15 
SET 5A10P TO ~VL 10 FOR NEXT TIME 

lkAN;ftR-ANv ~~PURT lHE ERROR.-TH£N PICK uP -*- - - - - - - - - - -* wAlT TIMtli (JuT. 5101' THE 
* THE PIElES ANU KESUME 
* LEVV5 

fNEf<63 
* WAITC 
~NER64 

* .. AITE 

L£VXI 

* wAITF 

kTlf 
lu 

blUT 
LI'i') 
1)( 

LNJ 
liC 
Luo 
(L 
SIS 
AND 
lMV 
bt 
LAb 
STb 
Lt;V 
b 

<srUI'IO.<UTCU/OOT 

>WA!TC 
$B!>.<~Nt.R 
'63' 
$I:lS,<~NEN 
'64' 
$bl.<LHI5Al+10*$AF 
<ZHiSAZ+IO*$AF 
=$Rl 
$N it =)(1 JF' 
!IoRl.;:15 
>WAliF 
)b2.<\,;AITF 
$B2,<SAlSP 
=Z' tIOOO' + IS 
>LEVV!) 

STIl $Bl,<ZHISAi+lU.$AF 

STOP THE CLOC" 
5TOl' THE OPERATION IN IT'S TRALKS 

STOPIU SHOULli ALWAys Bt. ACK'EO 
LABEL~ 

OPERATION lIM~D OUT (S SECONDS) 
LABELl 

INHll:lIl LVL Iv kUPTS 
GET CUKNENl (I' LVL 
MASI< IT 
B If AL'Rt:.AOY-AT LVl-15 

SUSPENU TO LVL 15. BypASS LVL 10 
RE-IN!:>lATE SA~P TO LEVV5 
RE5TOkt IV 10 

*- - - - - - - - - - - - - -- - - - - - - - - - - - - ... * wAIT 
* wAlTli 

* 

IS liONL, Rt;TURN TO PRO~RAM 

LOb $1:l5,<wAITb5 
Ji'IP $B5 

\';AITb~ kt;SV $AF-.O 
RETURN 

************************************************************************ 

o 

o 
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UO!>343 

17100 
lloo 

£ulOo 
d.d:.7 
.:uc./l 
20t:" 
;:Ot:.A 
'Ol:;.t> 
"UEl ZOI:;.L) 
':UI:.I:;. 
"UI:.I' 
~OfU 
,uFl 
iOI-" 
;.:uF;I 
"OF4 
<,uf!> 
"UFb 
"OF7 
"Ol-ci 
"uF'1 
<:UFA 
,of-I:. 
dU" 
dOb 
dOA 
dOt:. 
<:llZ 
211;1 
d14 
ill~ 
"l1b 
dll 
dlll 
dl .. 
d7L) 
2171:. 
d7F 
dbU 
dill 
dtl" 
2183 
£i1l4 
db~ 
d80 
dtll 
dll .. 
"1;;,, 
dlltl 
2llll 
£lbU 
21dl; 
dllF 
d9U 
<:1'11 
£1 .. 2 
2193 
21':14 
d9~ 
2l9u 
2191:. 
d9f
dAO 
idAl 
dA" 
21A;! 
dA4 
21,,!> 
db3 
db4 
db!> 
<'lbb 
dbl 

Zio" 
dbu 
,ltlt; 
2luf 
2110 

.: lCl. 
dl4 

OOUO 
0000 

oouu 
0000 
UOOO 
uOOO 
0000 
0000 
0001 
0002 
100u 
U003 
0020 
UOOb 
005C 
0000 
0000 
0000 
0000 
UObO 
0100 
UlbO 
0000 
UOOO 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
OOllO 
0064 
0000 
0000 
0000 
2119 
0000 
OlluO 
0000 
0000 
0000 
0000 
17E6 
1166 
0000 
UOOO 
0411U 
UOOO 
UOOu 
0000 
uOOO 
0000 
0000 
OOFF 
0000 
0000 
0000 
0000 
0000 
uooo 
08uO 
0000 
OOK 
0000 
0000 
0000 
uooo 
0000 
0000 
uooo 
0000 
UOOO 
0000 
<:UH 
21B8 
21b9 
0000 
i02t; 2020 2020 
':424 
3333 
0000 

21(1 

4054 5~53 3320 
5245 5620 472C 
,,039 2054 41320 
~045 2F4E 525A 
49,,0 4041 4720 
~441 5045 20~4 
45~3 ~42l 2032 
3920 4A55 4E45 
2037 3824 

005344 ilUb 434F 5059 5249 
21DE 4748 5420 3139 

3730 2e20 3737 
2CZO 3736 2042 
5920 464F 4E45 
5957 '+54l 4C20 
494E 404F 5240 
4154 494F 4E20 

1*********************************************************************** 
* * lONS1ANTS. MIOSSA~ES. TAbLt:.S. bUFFERS. EIC. 
* ************************************************************************ 
* CONSTANTS. buFF~NS 

* wblJf 
kbU~ 

* AbkN 
AUf-L 
bl)!" 
bDCFL~ 
bIlE. 
lNT8 
lKI 
D(2 
0(4096 
0C3 
liC3l 
DCB 
DCbS 
liElN 
ul:.FL 
DNlv!:. 
DRIVE.O 
URIVI:.l uN V£2 
DR Vt.:; 
DXliENS 
uXI'N 
Dl\~IO 
OXI'S 
DXPT 
DXNN 
I:.OHL~ 
E.RCT 
EfU ... RIV 
E.RflLE. 
IORLN1H 
IORkl:.l 
ERR~L(' 
E.RTb 
ERTbPT 
FAlL 
flLI:.S 
f-IkM 
fLAG 
(,uf-LAG 
lDE.N 
JJPT 
KKPT 
LAbE.Ll 
LAbELL 
LEN('TH 
MXALI 
NTST 
NULL 
OFSETR 
OF SI:.T w 
pFLA(' 
f'TRN 
l.ILTFE~ 
QLTI 
k3HOLLI 
RANALIR 
NANDOM 
RAN('I:. 
RNG 
kN(,~LG 
kTlHl 
kTCN 
RTFL 
RTRN 
kTkY 
SAVE.l 
SLlJB 
STAT 1 
STAT2 
SlJPk!:.S 
TI:.MI' 
TEMPA 
TE..Nl'b 
11:.~ll'l 
T1NlNT 
VRbL 

KLSV 
kl:.SV 

kl:.SV 
kt:.SV 
kl:.SV 
klSV 
kl:.Sv 
kl:.SV 
lil 
DC 
LlC 
lA 

et 
liC 
kt:.SV 
Nl.SIt 
RI:.Sv 
U( 
OC 
LI( 
l.J( 
kESV 
kl:.Sv 
r<ESv 
kl:.SI/ 
kESV 
kLSV 
kt:SV 
kE.SV 
KI:;.SI/ 
kE.SV 
U( 
kESv 
i<LSV 
kESV uc 
RIOSV 
kESv 
klSV 
Rt:.SV 
kE.SV 
kt.SI/ 
DC 

~~S\I 
kl:.SV 
Dl 
kt:.SV 
kl:.SV 
kl:.SV 
kESV 
RI:.SV 
RE.SV 
kESV 
k£SV 
kl:.SV 
Rt:.Sv 
RI:.S\I 
kt:.SI/ 
kt-SIt 
RI:.SI/ 
kE.SV 
lJ( 
kl:;.SI/ 
kt:.::'v 
kt:.SV 
kE.SV 
kt:SV 
R~SV 
RESV 
kE.SI/ 
kESI/ 
i<I:.SI/ 
t.\JU 
EIolU 
~~~Ii 
TE.XT 

(lO'+b.~;o) 12.0 
(20'+Il+l5bI12.0 

liAF.O 
1.0 
ltO 
ltO 
1.0 
hO 
1 
.: 
4090 
3 
32 
II 
L'OUSC' 
1.0 
hO 
ltD 
L'OOOO' 
L'OuIlO' 
L'OlOO' 
,'011l0' 
4,0 
4,0 
,+.0 
4.0 
4*SAF,0 
4,0 
hO 
1.0 
1.0 
1.0 
(8+i*SAf-)*10 
1.0 
1,0 
(B·,,*SAf)*10.U 
<IOR1b 
loO 
1.0 
!to 
1.0 
1.0 
1,0 
<WBUF 
<kduf-
1.0 
~.O 
(lO'+6.2!)6)/2 
liAr,U 
SAF.O 
$AF.O 
1.0 
bO 
1.0 
1.X'FF' 
100 
1.0 
loO 
:l>AF,O 
b.O 
1.0 
1.X'oOO' 
1.0 
00 
1.0 
ltO 
SAF,Q 
sAF,O 
7+7*$Af,O 
SAF.O 
1.0 
1,0 
loO 
3.0 
TI:.M ... 
1I:.MP+l 
TIOMP., 
1.0 
,------SS' 

STANOAkO wRIT~ dUFFER 
STA~OAkD RE.AD bUFFER 

AbORT kOUTINE. POINTER 
=1 IF IN TIOS1 AU. MODE A 
=bDC3 ~ON bDlJ fIRMwARE.. =---- fUR bU(':. 
=1 ~OK dUC] FIRMWAkE. =0 F~k BDCz FINMwARI:.. 
DRIVE NUMBEk 
lQUNT b SPACE. OPS FOR TES1 AU 

bYTES X £ fUR lVSIA (4 bYTES) 
bALK-SLASH (NvLL CHARACTER) 
UP TO 6 UATA ~RkS bEFORt:. R~IRY/AbORT 
OATA ~kN FL(,. SI:.T AFTER I-RST ERk IN lUMf'ARE. 
CURkt:.N1LY SE.L~CTE~ UNIT (FkuM flURIV~O" ETl.) 

MAS~. !OOO rOK PE, 0000 ~Ok NRli 
HI:.X FILl:. NuNbLR FOH CUkkl:.NT DRIVE 
ASCII MUUIO (A~Rw) FOR CUkRENT OkIl/t 
DEL I'ASS CUUNI I-OR CURRt:.NT ORIVt:. 
NI:.XT Tt.SI ~UR CURRENT DKIVE. 
HEX RlOlUkD NUMbER FOR ClJkRE.NT DRIVE 
=1 iF 1:.01 DE.l~~TED 
1 OT AL ERROI'<S ;, I IKt:. STAR 1 UF MODI:. 
ORIVE NUMBEk ~Ok "FNER" 
FIL~ ~UMuER fvR "FNER" 
TOTAL LEN~TH uF ERROR TAbLE. 
RE.CuRu NUMbER FUR "FNER" 
=1 AFTl:.k fIRSI REPORTED ERROR 
SAVE FIRST TE" E.RkORS Fuk ~·,UDI:. "PH 
RuN~IN(J "'OIN1~R THROU(JH EkTb 
=t IF A "pUkT" FAILED IN '~LlRUN' 
F LES "'E.R f'AS;,. A Q R w (0 = E-U-T) 
FIRMWAkE RIOV ,--XX, 
GENERAL ... UkPOJE. FLAG 
IF SET. dYPAS~ -START" 
lli COUI:. 
WRITE. bUrFER ~OINTER FOk DEbUG MODI:. 
REAu bUFI-ER PuiNTER FOR DEbUG MUDE 
MAJUR ERROl'< KI;PORTING LAbEL 
MINOR ERNOR R~pOkTING LAbEL 
LE.N('TH (wORD!)) OF wRITE/READ 8UFFIOkS 
MAX AuURt:.SS wnERI:. kAND bUI- MAY START 
NEXT TEST Afl~R AN ABORT 

TURN-AROUND 1~ST. READ Of-FSET 
~~~~-~R~~~~TT~tlG WRITE Uf-F~ET 
DATA ... ATIERN 
=1 IF IolLl ALk~ADY RUN I~ '~LTRU~' 
"YLlI" FNOM S~RATlHPAD (iN klGHT 6YIE) 
SAVE. INDEX R3 
LA!)T AUDkESS ~RUM GRNAOR 
6 RANU NM8kS ~OR TEST AU 
RAN~E. ReVa bY "(,ETRNG"I ALSU IN T+-'7. 
NUMbEk 01- BYTLS. POSIT VE (UEFAUL = ':U48) 
=1 TO SU",pkES;, UNEQUAL LENGTH CHECKS 
DEfAULT RTe fNEIolUENCY 
UP TO ~ MOkE KETRIES bEf-URE ABORT 
RETRY ~LAG (= 1 WHEN DOIN(' RETRY) 
POINTl:.k 10 RE.fRY ROUTINE 
RE1kY LO(ATIO,. 
CONTEXT SAVE "REA 
POINTI:.K 10 CUKRIONT DATA buFFER 
fIRST ~TATuS wORD 
SElONli STATUS WURD 
ERROR SUPPRIOS;,IUN FLA~ (1= SUPPkESS RE. ... ORTS) 

COUNT MILLISE~ONDS FOR 'TIM(HK' ROUT1~E 
VARIAuLE CONV~RSION BUFFI:.R 

X3333 DC l'3333' 
lVSTAT RI:.SI/ 1.0 RETUkNED STATuS FOR lV$ ROUTINES. 
***************************-******************************************** 
* MESSA~r.S 
* MSNA~lE EIolU !Ii 
II l'IuLL 

TEAT 'MTuS3 REV G. 9-TK plO/NRlI MA(J TAf'1; TEST. 29 JUI'IE 76" 

a NULL 
epYRIT TEXT 'lO~YRlbHl 1976, 77. 78 bY HONEYwE~L INFORMATION SYSTEMS. INC.' 
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OU!)347 
00S34b 
OU~34'1 

UU!)3SU 

00:>3~1 

00!).>5" 

aO!)':;5, 

aU!):;54 
OU!)j5!) 

OU!;),Sb 

00~357 

00535" 

OO!;),!)" 

005;l60 
OU,,;61 
005,;6, 

OU!)30' 
00!;)304 

OU5365 

00,30b 

UO,367 

OIJ':;bb 
OO!:>:;6'1 

Ou!:>;\7U 

Ou,,71 

00,j 7.

OO,j 73 
00,,,,74 
OO,:;7!:> Uo,,,n 
005;l77 
OO!:>.:l7b 
00~3 7<" 
005.1oU 
OU;:;!!i 
005;l8, 
Ou!'>3tLl 
00,3&" 
UU5.>8:> 
OU:>,,86 
005.'l87 
uU!:>38b 
OO!:>38'1 
OU:d9lJ 
OO~j'1i 
OU,39.:: 
OO!:>393 
OU!;);l9" 
OU,,;9, 
00,;\9" 
00;,9T 
OU;3911 
005399 
UO~ .. OU 
Ou5 .. 01 
OU5"0,, 
OU,,,O,; 
OU5 .. 0 .. 
OU!:>"O, 
00,,,06 
UU5 .. 0·T 
UO'~OIl 
005,,0'1 
OU5~ iLl 
OOS"li 
00~ .. 1" 
00,4!j 
IJu~"I" 
005 .. 1, 
005"10 

221b 

':2111 
2dL> 
i::d(. 
alF 
2,,21 
a.24 
<:22:> 
.:,,211 

a:H 
223,+ 
<:d, 
2.:3b 
".:j'i 
2d( 
".:::if ""4,, 
a47 
2,4A 

Z<:!)O 
££:''; 

££':>T 
".::5A 
U~tl 
a!:it:. 
2£5~ 
i'<b'< 
i£b~ 
,,<:ob 
'-20':/ 
~~bA 
t:26Li 

t:£ 7L 
£274 
,-dl 
"dA 
2db 
'-<:71:. 
".:n ,,,b,, ,,,1l4 
abT 

".:tK 
"Lb~ ,,,'1U 
2293 
<:.::9,+ 
"<-<:'iT 

,359 ~354 454D 
532(. 2049 4£43 
21.:00 
OOOA 
"5~2 ~220 4C41 
424; 4C20 2020 
4C4~ 4320 2020 
2055 4E49 5420 
4649 4C45 2020 
~245 4320 2020 
4255 4b20 2020 
;3;4 4154 3120 
53!:>4 4154 3220 
OLiOA 2424-

2041 424F 5254 
,,400 
2020 425'1 ;445 
<:0<:02400 
4341:1 ,,14E 4E45 
4(24 
4452 4956 4'20 
2230 2220 4953 
,,020 2D2D 2D2D 
202l! 2D2D 2400 
4f40 4620 4C49 
'+t:45 
2045 "D4~ 21>54 
2400 .w .. ~ 5252 28!>3 
2920 2020 i:!'+OO 
.i04b 4,5b 2046 
494C 4,28 ,329 
2t:2E 21::24 
4244 4321> 20'+6 
4952 4U57 4152 
4'LU 5245 !)624 
494E !)641 4<.49 
442U 404F 4445 
2400 
2120 ,,049 53<:0 
2024 
2020 4C4'1 4E4t1 
!)324 
4D4F 4445 2024 
L020 4E4; 5854 
.i400 
4E!><: ~A49 2020 
202U 
.:020 :>241 '+E47 
45,(. 2044 4154 
4124 
2020 :>041 !)24D 
533A 2020 2400 
~020 5041 53!)3 
2400 
504; 2020 202U 
i::O"U 
514( 54"U 5041 
5353 ,,424 
5U4F 5745 5220 
4b!:i2 ,,551 2C20 
485A 2400 
2052 455'+ 5259 
2400 
2020 5342 20.::0 
2400 
<:020 !)354 4154 
3A20 202,+ 

8000 
(,000 
0800 
0400 
IbOO 
1400 
0900 
2bOO 
3AOO 
2bOO 
0500 
2300 
0000 

01100 
OAOO 
IAOU 
UOOO 

AOCO 
bOOO 
AU3U 
A034 
A03tl 
AOK 
0500 
4011:1 
4vOO 
200U 
OOvu 
9tlb3 
8bb3 
bEOu 
78'+L 
OUUb 

M5HEAD U-C 
11::)(T 

1)( 

X'OvOA' 
'ERi< LAtlLL 

L'OvOA2424' 

LOC 
CR/LF 

UNIT FILE f<E<' BUF STAll STATZ' 

CR/LF$$ 
*- - - - - - - - - - - - - - - - - - - - -- - -M5AbRT 1l;.XT 

MSbYTE TEXl 
MS<'HAN TLXT 

MSl!ENS H.XT 

M5DOwN H.X T 

MSEOT T t:.XT 

MSERF< 1 tXT 

MSFILE TtXI 

MSF I kM TI:.X T 

MSINYL lEXT 

1'1515 h.XT 

MSLINK It.Xl 

M5MODI:: TEXT 
M5NEXT TEXT 

MSNRZI Tt.Xl 
MSPARA Tt.XT 

MSPAkM TI;.XT 

M5"AS5 TI;.XT 
MSPE Tt.;.T 

M5{JLf'5 TI::XT 

MSkll H.AT 

MSRTRY TLXT 

MSSb TLXT 
MS51AT TLliT 

, AbOIH$' 

oYlE $' 

'CHANNEL$' 

'DRIYI.: "0" IS --------$, 

'OF~ LINE' 
, L-(;-Ts' 

'EKK(S) $' 

, Ht.X FILUS) ••• $' 

'bDC- FIF<MWAkE REYs' 

'INvALli) MOD(:" 

" IS $' 

LlNK5$' 

'MOUI:: $' 
, I'oLXTs' 

'NR ... I 

'f'E 

KANGE. DATA$' 

PAF<M5; $' 

"A5S$' 

'OLI PASS$$' 

'POwEK FRE{J, rl~$' 

, F<t.TKYS' 

"b $' 

"TAT; $' 

***************************~******************************************** * LIST OF TA,,~ WOKUS (IU <~EWINU,<OTTAS~) 
* REwiND D~ 2'8uOO' R£wINl! 
UNLOAD VC ~'COOO' UNLOAu 
FWvRE<' V<. ,'ObOO' FORwAKU SPA<'E A RECORD (bLO<'K) 
kLVRE(. DC L'0400' bAC~SPACl A R~CURD (BLO~K) 
FwuflL ~<. L'laOO' FOR~AKU ~PA<.t A FILE (TA~~ MARK) 
REVfIL DC L'I~OU' BAlKSPACI:: A F&L~ (TAPE MAR~) 
REAUFD U~ L'0'100' F<EAu FURwAF<v 
ERASE U<. L'2ovO' ERASI:: 
WF<ITFM DL L'3AOO' ~~IITTEE ~ILE (TAPE) MARK 
wRITE DC L'2L>00' "~ 

~~~~~~ et ~:~;gg:. ~~t~I::K~YT~S~u(~2~£I~bfi~~NlI::D) 
NO~ER DL L 'OuOO' Nu UPEKA 1101'1 
************************************************************************ * LI ST OF ~O"HGU"AT WN wORDS (! 0 <NUR~iAI.t<uT~ON~ I 
* ANSlhH O( L'O~UO' INHIbII ANSI MOvE 
DIAGN D<' ~'OAOU' INHIBll ANS • UIAGNOSTI<. MUVE 
EVNPAR uC L'IAOU' EVEN "ARITY. ANSI INH. DIAv MOOt: 
NURMAL ue i'OuOU' NORMAL MUDE 
************************************************************************ * LIST OF CONIMOL wORDS (10 <STO~IU.<OT~ONTI 
* INVEX U~ L'AuCO' SU INUEX ·M)Ot. 
INLbD(' U(. L'8UUO' INITIALILI:: bU~. DO QLT ON 4 PORTS OF bvC 
LlHNO Ul ... 'A030' LOGICAL lHANN~L NMBR. PuRT 0 
L<'HNI DC l'AU34' PORT 1 
LCHN2 U<. L'Au3b' PORT l 
LCHN3 D<' L'A03C' PORT 3 
NOTEST V<. l'O~uO' RESET lE~T MOuE 
SlRI>Y D<' i'4ull:l' SET ChANNEL kvY 
STOf'IO DC L'4uOO' kST tisy, HPl IF ENb. HLT OMA (AFFt<.TS I P~ 
TlSTMD D<' ,'2VUO' SET TE~T M(;OI:: 
wAI TLP KES\i 1.0 BRAN<'H TU WAll i..OOp INSTKU<' I ION 
WRI::Nb D<' l'9b83' SET WRiTI:: ENAuLE. ETC 
XFLRI 0<' L'Bu63' SI::T S<'KAI(H PAD MEM A~R 10 ~lAT2 
XFER2 V<' L'Bt:.OO' XfER 51A1US Tv SCRATCH "AD 
wRINH D( l'7041::' RESET WRITE u~DER 
CLAVA" U( L'OUOI:l' ADA~TEK HARl! ~Lt:AR 
************************************************************************ * <'HANNtL CON~lANIS 

c 
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00'43, 
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005437 
00543b 
OU5 .. 3'1 
UU5440 
005,,41 
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005443 
OU!>"44 
U0544, 
005446 
005447 
00544b 
OU5449 
00':>450 
OU5451 
0(;545" 
005453 
005454 
OU545:' 
(J0545b 
OU5457 
OU545b 
OO'45':! 
OU:. .. bU 
0(;5461 
0054b.: 
O(J5 .. b3 
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U054bu 
00'''0-7 
OU546il 
UU5 .. b~ 
00547U 
OU~471 
UU'4U 
OU:'473 
OU5474 
Ov5 .. 7:' 
UO,470 
OV5477 
00547b 
00547'1 
OU54oU 
ou5"&1 
Uv:. .. B" 
OU:'48~ 
(JU,,+S4 
(JU5485 
005,+8b 
(JU5487 
0054bb 
VU, .. 1l9 
00,4'1U 
005491 
0U549.! 
OU,'+9j 
UUS49" 
OU5495 
U0549u 
0U5497 
OU549b 
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UO,50U 
UU5501 
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005504 
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U05,00 
(JU5,01 
U0550b 
00550'1 
00551u 
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U0551~ 
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U055l<t 
005,1, 
U05510 
uO!:>:'l"7 
U0551c1 
U0551':i 
U055.W 
U(J5:'21 
U0552, 
UU5,23 
UO"Z,+ 
005,25 
U05,Zu 
UU5,Z7 
00,,2b 
UU',.!9 

i'!bA 

2iut) 
abe 
abD 
20:bl::. 
2dl~ 
UCO 
0:.:1..1 
"iC2 

<:2U 
2,,(4 
22(5 
aCb 
au 
22(0 
<:2C9 
2"\..A 
(lCU 
2.:C( 
nCI) 
22(E 
22CF 

<:319 
23111 
Blu 
':3 I\.. 
23l1J 
<:311::. 
o<31t' 
dZU 

1400 

1409 
14'+9 
1411 
1401 
1403 
1419 
141b 
1407 
1400· 
1410 
14U4 
14Zo 
140A 
1404 
140£ 
14UC 
1402 
1418 
141A 
1406 
143E 
22I)U 

OC.K 
uuOO 

vDOLl 
OD4A 
OU4F 
OD59 
oLIn 
OLl7D 
ODbS 
OC9b 
01.>9b 
ul.>Ab 
ODbP 
lIDD4 
01:.02 
OI:.Uf' 
OEZb 
OD4 
UI:.80 
OE91 
0E.C4 
OI:.CA 
o f:.Ll 9 
0f:.F7 
OF02 
Oh!b 
0~21J 
Ul'3b 

0000 
OOuo 
UOOO 
0000 
0000 
4000 

uOOO 
0000 
oouO 
UOOO 
OUOO 
4000 

0000 
0000 
UOOO 
0000 
UOOO 
40UO 

Uooo 
OOUO 
OOUO 
0000 
UOUU 
0000 
0000 
UUUO 

0000 
U000 
OOOU 
ooou 
0000 
UOOo 
UOOO 
OOuu 
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* CHAN 
* IORE.AD lil 
lOwRlT liL 
* gftg~~ ~t 
OTRuPT LiC 
OT5hl liL 
OTSTw2 liC. 
OTTA~K liC 
* INbPC. DC 
INCONF Lil 
INFIRM PC 
IN11.>E.N I.>\.. 
lNULTZ UC 
lNQLT3 PC 
INULTJ DC 
INkANG Li( 
INRUPT DC 
IN5Twl Ii( .. 
IN5TwZ DC 
INTA5K ()( 
INwAIl I.>C 
* 

l..'l,+u(J' 

/.'1409' 
1..'1,+49' 

.: '1'+11' 
L'1401' 
1..'1403' 
1..'1419' 
L'14I8' 
2'14U7' 

1..'1400' 
1..'1'+10' 
.. '1404' 
1..'1426' 
,'140A' 
"14V4' 
1..'14Ut:.' 
"140e.' 
1..'140Z' 
,'1 .. 1&' 
"141A' 
"1400' 
I.. '1431:.' 
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DEFAULI CHAN kDDRESS 
lOLl) kl:.AU 
lOLl.> wl<lll:. 

OUT~UT CUNflGvRATION WOk V 
OUTPUT CUNTkO ... ~ORO 
OUTPU1 INTlRRvPl CONTROL 
OUTPUT STATUS WORD 1 
OUTPUT SIATU5 WQRD 2 
OUT~UT TASK wURLl 

1NPUT bOC FlkM~ARE LOAD Ty~f:. 
INPUT CONFI~UKATION WORv 
I~~~f ~6K~~C~t;. KlV 
INPuT bOt2 ~LII TO LEFT bYTf:. 
INPUT ~Dl3 ULII TU RIGHT 8~IE 
INPUT ~I.>ACN~ ~LIJ TO LEFT bYTI:. INPUT" "l 

NPUT lNIERRU~T CONTRoL 
IN~UT !:>TATUS wORD 1 
INPuT !:>TATU5 wOkl) 2 
INPUT lA!:>K WOKD 
INPUT WAIT LOuP LOCATION 

\..HAN2 f:. .. U $ END OF CHANNI:.... wORDS 
************************************************************************* * TAbLI:. uF P~bU~ MOLlI:. LINKS 
* LINK~ LlL <MOIJt;D 

20*~AF.0 Rf:.!:>v 
*- - - - - - -LNKTAb I.>C <AAA 

DC. <I:lB 
gt ~&& 
P( <EI:. 
LlC <FH 
DC <GG 
lK <MOIJI:.LlJ 
LlC <11 
DC <JJ 
DC <KK 
LK <LL 
IK <MM 
1)( <NN 
ve. <00 
Lie. <PP 
DC <QQ 
pe. <RI< 
I.>c. <55 
~t ~~0 
De. <VV 
DC. < .. w 
("C <xx 
LI( <YY 
IJC <Zl 

FIRST lIME. SIART OVER A~AIN 

.... - - - - -

************************************************************************ * Lf:.Vf:.L 5 INTERRUPT SAvE. ARE.A (R1C. LE.Vf:.L) 
* ~A5TL RI:.SV $Ar.U TsA LINK 
5~~~Y ~~~V t· o ~~~kCt 
SA5M, 1)( 0 MASK 2-
5A5P kt5v $AF.O P REG 
SA~S IJC 2'4000' PRIV biT 
* * Lf:.VEL 10 iNTI:.RRUP1 SAVE. AKf:.A (I.>EVICE INIERRUPT LvL. WHf:.N I:.NAbLEP) 
* ~Al0TL Rt:.SV 
SA10DV Rt5v 
SALOMI IJC 
SA10~lZ DC. 
SALOP RI:.~V 
SA10S DL 
* 

!DAF.U 
ltO o 
o 
)AF.O 
,'4000' 

TSA LINK 
DlVIC£ 
MASK 1 
MASK 2 
P RlG 
PRIV bIT 

* LtVI:.L 1, iNTtRRuPT ~AVf:. A~tA (NURMAL RUNNIN~ Lt:.VEL) 
* SAI5TL k!:.~v $A~.O TSA LINK 
SAL !:IDv flI:.SV'" it e - DUll CE. 
SA15Ml Lie. 0 MASK 1 
SAI5M2 DC 0 MASK 2 
SA15P Rt:.Sv !DAhO P RE.G 
SA15S liC L'4UOO' PRIV biT 
************************************************************************ * TRAP 5AV!:. ARtA 1 
* TSAI RI::.Sv 
TSA11 I<I:.SV 
TSA1R3 RtSV 
TSA1F kt:.SV 
TSA1Z kl:.SV 
TSAltA fli::.SV 
TSA1P kESV 
TSAlb3 ktSV 
* 

iAFtO 
ltO 
1.0 
100 
ltO 
loAF-.O 
$AF.O 
$AF.u 

* TRAP ~AVE ARtA ~ 

* 

TSA LiNK 
I REG !:>TI:.R 
R3 
F 
Z 
EA 
P 
B3 

TSA2 RI:.SV !DAF.O TSA LINK 
TSA21 Rt:.5v hO I Rf:.G !:>TI:.R 
TSA2k3 kt:.Sv !.o R3 
1 SA2f kEsv 1.0 F 
TSA21 Rt;.SV l.O Z 
TSAll:.A I<t;.SV $AF.O EA 
TSA2P klSV $AF.O P 
TSAZe) Rl':'v $AF.O e3 
************************************************************************ * TABLE OF ~UMINA~ lIMES FO~ e.rjEe.KIN~ TIMI:..D OPER~TI0Ns. VALUE.S 
* 1 N M 1 LL I :'lCOr~1)5 ARt FOR A 45 1 PS MACH NI:.. SUbkuUT 1 NE fT I kCHK ' * wILL fORM ~rM1T~ AT +1-35~ OF THIS VALUI:. AND WILL TAKE bO~ D~ 
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OO~!>3V * THESE NUMBERS Tv ('E1 THI:. NOMiNAL VALUE ~OK A 7) APS MACHINE. 
OV5:,3! * IT WILL THEN FOMN LtMITS AT +/-3!>~ O~ IHIS NUM~E AND 
OV:>53" * CHECK THE MI:.ASUKED VALUE AGAINST THE L MIlS. 

0 U()5533 * 005::>34 doe:! OObb TIM~R li~ ~b7 T I ME fU ERAS~ fROM ~OT UO:,;35 232<: 0032 TIM M DOT ME U WRlT A FM OLLUWING AN ERASE OP 
V05!>3e;, ************************************************************************ 0(;5537 * SI;.QUENC.t:: Of TEST ROUTINES FOR MODES A gRAND w 
005530 * 00553\1 ;:323 100 5E(JN Vc. <NT': NOP SO MARw DvE:>N'T 6UMP OX!'I TOO FAH 
U0554U ii3.!4 0400 DC <Tl 
00~541 <en!> 041:.':1 liC <NI'< 
00554': ,::320 055.: DI;. <EN 
005543 il.321 057F DL <rM 
UU5544 23.!b 05AL IA. <bN 
ou!>!>45 232 ... 0!>C.5 vC <fR 
OU5!>40 232A 051i1:. DC <bF 
u05547 23.!t> 05F7 DL <FF 
OU5541> 232<" 0610 DC <EF 
OO~54'; dZaJ OoS7 IiC <RP 
ov5:'5V dZt; 074A DC <SA 
00!>551 ;':".!F 10C! SE(;;l LJC <RT.! 
Ou555.: 2330 OA13 Ii<.. <fILE 
Ou5553 2331 OA37 DC <AAST 
OO!>~54 ,<332 
u05~5!> 

211K liC <NUI.L END UI' SI:.QUENLE 
************************************************************************ 

005~50 * LIST OF TE:.I LOLAIIONS FOR TI:.ST "AU" 
()U!>~57 * 
OU~55b £3::>::> OA72 Ll!:>T 8t <Atlu 
0()~~59 <:334 OA79 <ACu 
005!>6u 23j~ OAIlO D(,. <ADu 
VO!>!>61 <:330 OAIH 8~ <AEv 
vV~562 2331 OASE <AFu 
00!l!>63 l33t; OA9!> Ii<.. <AC,U 
OO!>;64 2339 OA9( IiC <AHu 
OO~~6!) 23jA OAA3 DC <AIu 
005!>66 23:;~ OAAA lJ(,. <AJv 
005561 ;.33<- OAEil DC. <AKv 
UU:'~6tj 233U OAbS Ii\.. <ALu 
00~~69 233t.. OA&F IiC <AMi) 
OU5570 d3f OA\..6 DC <ANv 
()u5~7L ;:34U OADI D( <AUv 
00557" 2341 OAFS 0<- <APU 
005:.7::) l34l Ob2A D<.. <A~u 
005574 *******************************~**************************************** 
005~7:; 2343 UI00 I:. l'l 0 ~ITUS3.STAKT 

vOO() tkR ClJUNT 
TjrL~ MTlJ!:>3.'kEv c,' NINI:. THALK PI:./NN2I MAb lAPt; T&V (SM) 

!l>Af !005C 1014<- 1369 13b6 131>7 139<: 1397C 1 .. 01lC 1409C 14 32C 
1436 1511 2015C l094<- <:102 2:'99C <.ill 9 2842 2943 2973 ' 
j130 3137 3 .. 64 :;407 3 .. 72 34/5 3495C 3660C H19 3 772 
379b 3tl05 3d64 3S70 3bB 3881 3911:1 392'1 4014 4 067 
4122 4170 4-'23 4310 4,;16 43F ,+313 43!)7 43tL:l 4414 
4440 4464 4475 4500 4,1 45 1 4547 4!)72 45112 4!>92 
4008 4064 4074 467tl 40112 4684 46117 4691 4693 4696C 

/1'). 4697e.. 471:10 4d39 4856 .. b1l8 50jZ ;'056 51011 5126 ~135 
5148 5170L ~U4 522S\.. 5d:'e.. 5242 :,254 5.171l ;'284 5287 I 
~300 !>301 :,j02 5310 :,;llb 5319 ~320 5321 ,33'1 5339 ~J ~449 5480 5'+tl4 5489 5493 :'498 ,:'02 5507 ;'512 5513 
5514 5518 5,,0 5524 5525 

!l>tll 1002 lOOK 1004 IOO5~ lOll t012C 1013 1014t t?n 1045 
lU46 10!:.::! lu54C 1055 11 3 134C 1141 1142 iP5C 1176 1177<- 1254 1251 1201 1264C 1,,79 1280 1289 
131!> l:H6f:l l;1n 1321l 1;137 13311U 1345 134613 1353 1390C 
1361 1362tl 13011 1309 1309 Ino 137::) 1374C 1386 1454B 
1 .. 67 1470 14"" 1477 hllO 1483 1486 14S9 1492 1408C 
1502 1512 1,89 1590<" 1:'97 1613 1614C 162! 1632 1695 
1041<.. 10:'1 1059 1661 100uc 16d2 1683( 1995 1996C 2012 
2015<" 2019 2J20( 2060 20QbC ,01l0 ,OBIC 2084 2°H<- 2091 
.!092C 2093 2094C 2439 244 C 244.2<.. <:446( 2450C 24 ( 2484 
,,4b:,L 2~43 2:.44<; 2545 2~\l1j 2~99<" l600 260L~ 2759 2761 
2706 2767C 2/0b 2769e.. 2 (74 2774 n7!:>C 2777 2179C 2788 
':7119<- ZU36 21137C 2926 29':9 29 U. (,973 2973 2974C U~~C 3147<" 3l59e.. 3.!B 3U5 3.2'+0 3261 3262C 3263C 3264 
3<:6S 32b5 3287C 3295 3'911e.. 3306 3307C 3321 3322e.. 33Z4C 
3315 3326C 3JH 333I1C 3;1'+0<- 33,+1 334<::( 3493 3494C 3495C 
3490 3497L 3'+\111 3499<- 3:>06 350'IL ~~~~C 3569 ;l570C. 3571C 
3659 3660<- 31>76 3677C 3'~6 3757 3758 3760 3763 
j103 3'704 3/6SC 3111':1 3dUC 3t125e.. 311Z7C 3829C 3832( 3B35C 
"d3b<- 3b41C 3d44( 3847C 3b49C 3939 3940( 3941C j942 3943C 
3944 3\145<- 3\146 3947e.. 39411 ~3n~ "971 3973C j975<.. 4019 
4031C 4039( 4u53C 4060C 41j73 4075( 4076 4077C 4078 
4079<' 4UII0 40t11C 4082 4Vb3C 411~ 4228C 4282 4283 4303 
4304C 43117 4390 4391 ,+0~1I 4659 4759 4760<" 4701 47 62<-
4771 4H2C 47b~ 47d6<- 4110,+ 483Le.. 4&50 4B67' 4Z0 7 ;Z2~C '+917 4':11BC 4'i19C 4920 "':IZ1( 5017 5018C 5020 ~ 27C 
~042C 5061 5076 5091 5109 5170C 5171 5172C ~207 5208C 
5224 5;.35<" 

;i>8.2 1044 1046 lu51 ~05b<- nU7 1409<- 14H 147t1C 1511 P12 1990 1 ':1\12<" 19':13 760 2161 2904 2905 3137 jl58 267 
3317 3318 3j33 3334 3605 3806C ~827C 411b 4229C 4230 
'+231 4(,63 43&8 4396 41151 5230 5231( 

!l>83 1311b 1389<" 14119 149 C 1991 199i!C 2929 2930b 3660<" 3837 
3B3&C 

;j,tl4 1391 139';<- U94 1396 1~97C 3146 3147<- 31488 ::s158 3159C 
j169 3170 

!l>8~ lOlbb 1027b 1040b 11088 11':38 11378 11611b 1172B 11bbb 11896 
1191b 1305 U068 13131:l D14tl 1325b !334b 1339tl 1342b 13476 
1350b 1355b 1358b 1303b 13'158 1H9C 1384b 1392 1394 14126 
1428b 1433 1434b 1453b 1454b 1466tl L500b 1~07 1508C lU~6 1515C 1516b 1:>416 15438 1!>46B 15508 1553b 1 5/b !560~ 
1567b 15718 1~756 1578b 15b78 158bb 1591b 15956 1601 16076 
1012b 1615b 16196 102~tl Ib3lt:l 1036b 1639b 16426 16466 16526 
1658& 1663b 10661:! 160':lb 16BEl 16110b 16816 168't8 1691tl 16936 
1701u 1704& 1/01B 1711b 1711lb 1723b 1735b 17~56 1762b 1768B 
17828 1787b 179Gtl 1796b 11;)028 1016b 1819b 8 26 1827b 18296 
183013 1113&tl 1641b 18"68 1848b 18498 18578 18606 186~b 18676 

C' 18688 11176b 1d79B 1884b 11lb6tl 18&78 11195b 189b6 19038 19096 
19118 1914U 1920b 1921g 19"68 19318 ~8Hg 19386 11506 19576 " 19b1b 1973b l'Hbl) 1984 2046tl 2051b 20906 2 08b 21106 
211SI) 2120b 212tH:! 2131b H~~~ 2144b £147& 215~8 H~~g 21656 
21808 2187b 21&96 21908 2201b 22078 22148 22316 
22336 2237b 2246tl 22411b 2,49tl 22~7B 2258b 22b48 2265b 22736 
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;UtHb 22811tJ ~~'IOb 229!b ~d71l <:291lb 2313l:l 2311l1l 2319b 2325B 
d20b 2339b 234(1) 2341lb 23!l41l ,,3b2b d61lb 2374S ,31l4b 23921) 
2397b 2391lb 2403b 2404b 24128 24!81J 24211l 2422l:l 243ul:l 24356 

C 
£455b 246:'b 2"06(:) 2't741J 2't791l 2490u ,"'lIb 249111:1 ,503b 2:'178 
2531b 2,341;> 2:>39S 2541b <::>49b 2551l1:1 £56lU ,562S <:571b 2574B 
,,57:'b 251l7l:l 2!l901l 259:;1:; 2614l:l 26l5b 2631b 2633l:l 2635l:l ~~45b . 26471l £b:;3b 20551l 266ll> 2bb3b 266'1tl ,,671b 26718 ,679b 
2bb71l 2b'l3b "b95b 2701b 2'03b 2709tJ 2711b 2717l:l <:7191:1 27~~g 
,n'7b <:733b 273!l8 2741b 2743B 2746b 2750b 2752b <:7551:; 2 776B 
,778b 211l3b 2, .. 18 2802b 2tWIlb 21l13b 2816b 21117b ,1l27b 21132B 
28398 21i50b 2ti:'6b 28601J 2t;b21l 28631:1 .:8731:; 2871b ,879B 2883B 
,ab6b 2091B 2,,93b 2894b ,t;9,b <:913b 2921b 2934( 2935b 2941 
£~42b 2'149b ~13~g 2981b 2'11i1b 2~92b 3000b 3011b 3023lJ 3030b 
3 36b 30560 32221:; 3,,34b 3 36b 3237b 32538 3254b 3259B 
3266b 3<!69t3 3270B 3275u 3<:77B 327llb 3279b 3323B 3321b 3339B 
33431:; B851l 33'1l1b 3400b 340!Ei 3402b 3403b 3426B 3431b 34338 
3434b 3451b 3457B 3463b 3471B 3477b 341160 34911:; 3503b 3509b 
3511b 3512b 3!l13b 3518b 35191:1 3~,4b ::I526u 3 !:> 2 '11:1 3530b 3535B 
3!>39tl 3~42b 3:>461; 3!:>50b 35!;>!:>t:I 3557b ::I55Bll 3559tl 3564b 35736 
::>579b 3:,tlOb 3:>01b 3;821:; 35911:; 3!)93b 3!l94b 3595b 3600b 36138 
361bl:; 3023b 3o':llb 3633b 3036b 3642b 366lb 3667 36691:1 ~~~~~ 37U4 3"1l1( 3714 3715b 3'41b 3749d 3755(. 371>9 37701::. 
::>779 3187 3192 379S 3'9bll 380" 3B04( 380!;> 31l58( 3862b 
3tl69b 3tH 7b 3t17tj 3879b 31l119b 39UOb :;9081:1 39lVC :;911b 39126 
3913tl 3'114b 391:' :;916b 3,>,OC 3921b :;'122b 39231:1 3924 39256 
3931d 3'135 3 .. ::>7 393'1 3942 3944 3'146 3'1411 39!>1( 3955B 
::>9511b 3961b 37 77b 3995b 39'168 40071:; 4010b 4011 4012b 4018C 
4(,64 4u65b 4U11 4073 41J76 4078 40BU 4082 40115C 4089b 
40'1':b 4095b 41091:; 4l10b 4!L 11:1 411"18 ,,119 41206 4F6 4128 
4131L 41331:; 4144b 4150b 4154b 41551:1 41656 411>7 4 611b 4174C 
4190b 4201b 4207b 4211b 4d21:; 4UO 42211l 422 7( 4241b 4255B 
4266b 4nl 42728 4290(. 4jU:,1:; 4306b 4:;19tl 43288 4329 4330B 
4334L 4337b 43461:; 4351b 4353B 4354 43558 4361( 43701:1 4377B 
4379b 43110 4381B 4393t:l 4397C 43'19b 44000 44U91:1 4411 4412B 
44db 442:'( 4,,26B 4421b 4421lb 4443b 4445 4446B 4452( 4453B 
4461 4462b 4461l( 447i!. 4413b 44 "/9 ( 4,>80B 44818 44112b 4491B 
4497 44'18b 4504( 4507 4,Oilb 4514(, 4515b 45161:1 45171:1 45268 
45,tj 4;2'1b 4535( 4544 454!lb 4551( 4552b 45531:1 4554b 451>3b 
4569 457UO 4:>76C 4579 ":'bOb 4!>b6C 't588b 4;8'1 4590b 4596C 
459'1b 4603b 460; 46U6b 4b12C 4642l:l 4647 4640b 4652b 41076 4"71;1:; 472 7(; 41358 475!t:; 415 '7C 47!>&b 41648 4761B 47680 4770B 
47741:; 41'151:; 4176b 4777 4 "17 liB 479ub 4794( 47951:; 4836 41l371:1 
4843(, 4tl441:; 411456 4848b 4115.:B 4853 41l,4lJ 4879B 4883( 4885 
4BB6b 4697b 4'~U lL 4904b 49131:; 4'155b 4'1740 4999b :>007b 50 158 
5021 !l022b 5U36( 5050b 5u,3 ;0:'4b ,Ot.l 501>2e 50711:; 50856 
5100t! 5105 5W6b 51l7( 51"",B ;123 5124b 5130( :>132 '5133B 
5139L 5145 5146b 515B<- 5162b 511l1b 511l3b :'193B 5203b 52046 
!l21bti 5221b 5239 52401:; 

:&>1:10 133&1:; 1;l46b U54b 1362ll 10tl7b 1758b 1"191b 18238 1842b 18616 
l&bOb 1899b 1977b 1980!C 2U9tl 20'19b 2563b 25911:1 2975b 3037B 
30391:; 30401:; 3U4:'b 3170 31711:1 39061:; 

:&>B7 2543 B16 3,Hil 3321 3332 3334 3337 4291 4292C 
!ORI 9'14 995 lU20 1021 loa 1023( i024C lu4~ 104~ 1110 

11U( 1147 114B 1153 U54( 1160 1161C 1184 118 C llB8 
119u 1197 1l'l8B Ido Id7 1219 1£21 1223 1225 l~n 

(~ 
1229 1231 1233 123~ 1':37 1239 1241 1243 1245 
1266 10!67 U6BC 1270 1.:'11 1272 1280 1281 1293 1294C 
129'7 1<:98C U211 1329 13110 13111 13b2 1399 140U 1401 
1410 1411( 1413 1414 141" 1426 1427 1451 1452( 1470 
1471b 1472L 1474 147,( 1"1)0 141l1( 1483 1484C 14&6 1487C 
1490! 1493(. 1"95 14961- 1:>02 150K 1580 1581C 15112 1583 
16U2 1603<- 1604( 1626 1621( 1654 1655C 1714 1715 1716 
1717b 1728 1729 1730b 1731 1732 1733 17348 1746 1747 
1751 1-'':>, 1753 1775 1176 1778 1779 1780 1809 1810 
1tl12 1813 Id14 1831 Ib.:l' 11)34 1835 1836 1850 11151 
ltl53 11154 Id:'5 1869 Ib70 18-'2 ltl73 1874 18118 18 89 
1891 Ib92 Id93 1922 1'123 1924 1943 1944 1946 1947 
19'>1l 1'166 1'-J67 1969 1970 19'71 1988 1989 2005 2006 
2007 2008 2u0ge 2010 ,Ul1 2012 2013b 2017 201S( 2 0 20C 
2039 2040B 2041 204,b 2u':>1 ,05eK 2059 201>2 2083 2085C 
~132 2133 2135 2136 2137 ;:148 <.149 2151 21,2 2 153 
£l06 2172 2174 2176 2117 2178 2194 2195 2197 21 98 
2199 aOBC 220'1 2215 2db 2211l 2219 2220 2259( 2260 
a66 '-267 2269 2270 2<'71 a76 2277 £Z92 2293 2302C 
2303 2306 2307 2309 2310 2311 2320 2321 2329 2332 
':333 2335 2336 2337 2;:)49 23:'0 2355 2356 2358 2359 
'1360 2:H1l 2379<- 2385 2::11l6 238B 2389 23~U 2405 2406 
,4011 2409 2410 2423 24':4 2426 (.427 24 8 2438 2442C 
24':>0(. 2451( 24!>8 2459( 2461 2468 ,470 2471 2472 2482 
2483( 24116 2492 2493 2495 2496 2550 2551 2553 2554 
.:~55 2~56 2!l"76 2577 2,,9 2580 ,5tl4 2':>85 2603 2604 
2902 2903( 2'127 2928( 2'129 2960 £961 291>7 2968(. 2969 
2999 300!:i 30V6l 3017 3ul1iC 3019C 3042 3043 3044(- 3059' 
3060 3061C 3068 3069 3074 3107 H08C 3135 3143 31458 
3147C 31!:i7b 3159( 3214( nill( 3Z20C 3221 3223 ;;225 3231 
3247l 321l4( 3211'( 321l1l 3,,'14C 3298C 3299 33U5C H07( 3307C ,no!!( 3309 3408 3409(. 3414 3415 3416 3411 3419 3420( 
3424 3425C 3443 3444 3445C 3482 34113 3484C 3543 3544 
3686 3688 3bY7i:l 3704 370':>( 3712C 3729 3731 3732 3735 
373b 37113 3'84 3802 3803( 31109 :lbl0e 3811 3812(. 3813 
31114 3 till 3t122e 3824 31l2SC 3831 3832C 3834 3835C 3840 
2l1l41( 3&43 3d44( 3846 3b47C 3887 3881lC 3894 3895( 3896 
3897( 3935 3931>( 3937 3931l( 3962 3963 391>5 3966 3972 
39BC 3974 3'175( 4000 4UOl 4003 4004 4005 4020 4021 
40d 4025 4u31( 4039( 4U40e 4047 4041l 4049C 4052 4053C 
40!>'I 4060( 4Ul1 4072(, 4126 4127C ,,128 4129C 4130( 4175 
4176 4177(, 4179 4180 41blC 41112 41114 418:'C 4186( ~~~g 4231 4233 4':35 4236 4.:38 4239 4263 421>4 4277 
4293 4294C 434, 4350 431>2 4363 4365 431>6 4389 4390 
44U1 4402 4403 4405 4406 4407 442'1 4430 4431 4433 
4434 44 .. 0 4441 4456 4457 44113 44114 4485 '>4117 4488 
4489 4518 4519 4520 4,,, 4~23 "524 4538 4539 4555, 
45':>6 4557 4!l59 4560 4~61 45il7 4613 4614 4622 4623 
462:' 4621 4029 4631 4633 4635 4636 4653 41>54 4784C 
4786C 47117 411l'1( 4796 47'17 4803 'tb31C 41192 4894C 4895C 
4'10, 4'103(. 4~37 4939 4':140( 4945 4947 4948C 4952 4953 
4901 496;.1 4'163C 4966 4967C 4987 '>988 4990 4992 4993 

C 
4995( 4997 4'19B( 5005 50U6( 5019 5020<- 501>4 :'066 5067 
506<:1 5165 5166C ~184 518, Sl1l7 518tl 5190 ,191 5200 
5201 :'226 5"" 522b 

!OR" 1025 1026( 1061 1062 1063 1064 !065 101>6 1078 1080 "," 

1081C 1187 I1b8 1192b 1,ul> 1207 1326 1331B 2068 2069 
,070 2121 2122 2124 2125 2126 2169 2170 a99 2300 
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2303 2304 23~9 2330 t.1t37 2442C 2443 2446C 241t7 2::>81 
2582 3140 3141 3151 3152 31!>4 H!>6 3158 3215 32336 
3280 3287C 32.97 3298( 3690 36918 H30C 3734C 3737( 3740C 
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