
SYSTEMS ENGINEERING LABORATORIES PROGRAM LIBRARY 

SOFTWARE DESCRIPTION 

PROGRAM TITLE: 

PURPOSE: 

CONFIGURATION: 

SOFTWARE ENVIRONMENT: 

PROGRAM LANGUAGE: 

SIZE: 7768 words 

CATALOG NO. 300010B 

DOCUMENTATION REV N / A 

DATE 11 NOVEMBER 1970 

SYSTEMS 810A/B DEBUG PACKAGE 

To provide a stand-alone debug capability. 

Basic SYSTEMS 810A/B with an ASR-33 
and/or Variable Base Register 

Stand-Alone 

SYSTEMS 810A/B Assem.bly Language 

TIMING: N/A 
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SYSTEMS 300010B 

REASON FOR CHANGE: To provide software capability on a SYSTEMS 
BlOB with VBR. 

JSE: 1. 0 Loading Procedure: Load using the SYSTEMS BIOA/B Standard 
load/Dump Package (Catalog No. 300001) 

2.0 Control Switch Settings: 

CSW 0 - SET - High Speed Paper Tape System 
CSW a - RESET - ASR-33 Paper Tape System 

3. 0 Starting Location: The starting location for the DEBUG program is 
the relocation base used at load time. 

4. 0 Procedure: 

a. Load the starting location into the program counter and press 
START. 

b. Set CSW 0 if a Load or Dump is to be made using high speed 
paper tape I/O. 

c. Type in the keyword and address information required for the 
particular function to be used. 

5. 0 Available Functions: 

• Type the contents of specified memory in octal or command 
format; 

• Modify the specified memory, (Input being in octal or command 
format); 

• Dump specified memory areas onto paper tape in absolute format; 
• Enter breakpoints in order to "Leap-frog" trace a program; 
• Clear specified areas of memory to zero; 
• Search memory for references to specified areas; 
• Initiate branches (or HALT AND BRANCH) to any part of memory; 
• Load a binary rape dumped by Debug or the Absolute Dump Pro­

gram; 

Each of these functions is initiated by typing a keyword through the 
console typewriter keyboard. This keyword consists of a letter an 
address (or addresses) and a terminator. 

When a keyword requires two addresses (a lower and an upper bound) 
separate the address with a space, or comma. 
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SYSTEMS 3000 lOB 

USE: (Cont'd) 

If an error is generated during input of the keyword but before the 
keyword was terminated, type a slash character (/). This will cause 
the keyword in error to be completely ignored, cause the typewriter 
to generate a carriage return, and request new keyword input. If the 
compute r detects an error, it will initiate the same action automaticall 
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METHOD: 1.0 

SYSTEMS 300010B 

KEYWORDS AND THEIR MEANING: 

• Type Memory Area (Octal): 

Keyword: Taaaaa bbbbb cr 
Keyword: Taaaaa cr 
Definition: Type, in octal format, the memory 
words from Location aaaaa to and including bbbbb. 
If bbbbb is less than aaaaa or is not given, only 
the word at location aaaaa will be typed. Words 
are output four per line. 

Example: 
T100 110 cr 
012111 000005 110400 177777 
170056 000135 100300 077777 
177767 

• Type All Registers: 

Keyword: R cr 

Output 

Definition: Type out the contents of the A, B, X 
and Variable Base Registers in octal format· 

Example: 
R cr 
001745 177776 

A B 
17776 

X 
OOOOXX 

VBR 

• Type Memory Area (Command Format ): 

Keyword: Caaaaa bbbbb cr 
Keyword: Caaaaa cr 
Definition: Type in command format, the memory 
word from location aaaaa to and including bbbbb. 
If bbbbb is less than aaaaa or is not given, only the 
word at location aaaaa will be typed. Words are 
output four per line. 

Example: 
C100 110 cr 
01.010.111 00.000.00511.000.40017.111.777 
17/000.056 00.000. 135 10.000.300 07. Ill. 777 
17. Ill. 767 
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METHOD: (Cont'd) 

. SYSTEMS 3000 1 OB 

• Input To Memory: 

Keywo rd: Iaaaaa c r 
Definition: Set the address where the next octal 
or command format input word is to be stored. 
If a sequence of word is to be stored, aaaaa would 
represent the starting address of that sequence •• 

• Octal Input Data: 

Keyword: ddddd cr 
Keywo rd: ddddd c r 
Definition: The keyword is stored in memory at 
the location last specified by an Iaaaaa keyword. 
The address aaaaa is then incremented by 1. 
(When entering a sequential data block, it is not 
necessary to proceed each input word with an 
Iaaaaa keyword, only the first. ) 

• Command Format Input Data: 

Keyword: 00. XIM. AAA cr 
00 = OP Code (00-17) 

X = Index Bit (0 or 1) 
I = Indirect Bit (0 or 1) 
M = Map Bit (0 0 r 1) 

AAA = Address (000-777) 
Definition: The keyword is condensed into binary 
form and stored into memory at the location last 
specified by an Iaaaaa keyword. The address 
aaaaa is then incremented by 1. 

• Dump Memory On Paper Tape: 

Keyword: Daaaaa bbbbb cr 
Definition: The memory area from location aaaaa 
to and including location bbbbb will be punched on 
paper tape in absolute format compatible with the 
absolute load/dump programs. See "USE" for 
control switch settings. 
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METHOD: (Cont'd) 

SYSTEMS 300010B 

• Set Breakpoint: 

Keyword: Baaaaa cr 
Definition: Any outstanding breakpoints are 
reset. The contents of aaaaa and aaaaa + 1 
are saved and a long brance (LOB) instruction 
to Debug is put in their place. When this 
instruction is executed it causes the original 
contents of these two locations to be restored, 
a line of output to be typed on the console type­
writer as follows: 

aaaaa 00. XIM. AAA XXXXXX YYYYYY 

aaaaa = Location of instruction about to be 
executed. 

00. XIM.AAA = Instruction in command format 
XXXXXX = contents of A register before 

execution 
YYYYYY = contents of B register before 

execution. 

After typing this line, Debug pauses, waiting 
for a new keyword. 

• Set Next Breakpoint: 

Keywo rd: Ncr 
Definition: The address aaaaa from the last 
Baaaaa keyword is incremented by one and used 
as the new breakpoint location. After setting 
a breakpoint in this location a transfer is made 
to this location -1. In this way, the operator 
can trace each instruction in a sequential list 
of instructions with a minimum of effort. 

• Clear Memory: 

Keyword: Zaaaaa bbbbb cr 
Keywo rd: Zaaaaa 
Definition: The memory locations from loca­
tion aaaaa to and including bbbbb are set to 
zero. If bbbbb is less than aaaaa or zero, 
location aaaaa only is set to zero. 
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METHOD: (Cout'd) 

SYSTEMS 30001 OB 

• Memory Search For Address: 

Keyword: Maaaaa bbbbb cr 
Xxxxx yyyy c r 
Keyword: Maaaaa bbbbb cr 
Xxxxx cr 
(Note: xxxx, and yyyy are limited to values 
between 0 8 and 17778 ) 
Definition: Search memory from location 
aaaaa to and including location bbbbb for any 
word whose last ten bits are in the range from 
xxxx to yyyy. For each such word type the 
location of the word and the word itself in octal 
format. If yyyy is not specified, search for 
xxxx only. 

• Search Previous Memory Area: 

• 

Keywo rd: Xxxxx yyyy 
Keywo rd: Xxxxx 
Definition: Same as above except that th~ area 
searched is the one specified by the las t 
Maaaaa bbbbb keyword. 

Memory search examples: 

MO 1000 
XlOO 1 10 
00005 000100 
00770 030107 
00772 020110 
00773 040105 
00777 020101 
01000 102100 
X200 
00500 022200 
00776 156200 

Start ComEuter: 

Keyword: Saaaaa cr 

Keyword 

Output 

Keyword 
Output 

Definition: When entering the DEBUG progran 
either initially or by breakpoint entry, the 
contents of the registers are saved. The 
Saaaaa keyword will cause the contents of the 
registers to be restored and then executes an 
unconditional branch (BRU) to location aaaaa. 
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SYSTEMS 3000l0B 

2.0 KEYWORD SUMMARY 

Keyword 

Taaaaa bbbbb cr 

Taaaaa cr 

R cr 

Caaaaa bbbbb cr 

Caaaaa cr 

Iaaaaa cr 

ddddd cr 

-ddddd cr 

00. XIM. aaa cr 

Daaaaa bbbbb cr 

Baaaaa cr 

• Halt And Branch: 

Keyword: Haaaaa cr 
Definition: This keyword is identical to the 
Saaaaa keyword except that after the registers 
are restored a halt takes place before the 
LAA and LBA instructions are executed. This 
allows the operator to switch to the single cycle 
mode. 

• Load Binary Tape: 

Keywo rd: L c r 
Definition: This keyword will load a paper 
tape dumped in absolute format by either 
DEBUG or the absolute dump program. If a 
checksum error is detected a "K" will be 
typed out on the console typewriter. 

Definition 

Type Memory Area In Octal Format 

Type Memory Word In Octal Format 

Type All Registers In Octal Format 

Type Memory Area In Command Format 

Type Memory Word In Command Format 

Set Next Input Address 

Octal Input Data 

Negative Octal Input Data 

Command Format Input Data 

Dump Memo ry Area Onto Paper Tape In 
Absolute Format 

Set Breakpoint 
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METHOD: (Cont'd) 

Keyword 

N cr 

Zaaaaa aaaaa 

Zaaaaa 

Maaaaa bbbbb cr 
Xxxxx yyyy c r 

Maaaaa bbbbb cr 
Xxxxx cr 

Xxxxx yyyy c r 

Xxxxx cr 

Saaaaa cr 

Haaaaa cr 

L cr 

SYSTEMS 300010B 

Definition 

Set Breakpoint Into Next Location 

Set Memory Area To Zero 

Set Memory Word to Zero 

Search Memory Area For Specified 
Address Range 

Search Memory Area For 
Specified Address 

Search Previous Memory Area For 
Speci.fied Address Range 

Search Previous Memory Area For 
Specified Address 

Start Computer 

Halt; Then Start 

Load Absolute Tape 
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PAGE 1 SYSTEMS 810 A /t;j U~bllG PACKAGe CAT. N0. ,snOOHld 10 Nf,1Vt:Mi;3FR 70 

0001 * .)OU0101:1 til0A/B ::;YSTEMS OI:RUG PACr<IoGE 
0002 * 
0003 ******************************************************************************** 
0004 * 
0005 * <; • S:,.j 0 SET L.t'lA[l ANn/VIR UUMP FR?JM H. S. ~EAUER/PU;\jCH 

0006 * 
0007 * RFSET LitlAU AND/IclR O\JMP FRIO"1 AS~-'3 

0008 * 
0'009 ******************************************************************************** 
0010 * 
0011 * 
0012 00000 00000000 ~EL. 

0013 00000 70000000 IORL1 '0 
0014 00000 11100020 DBUL1 I::IRIJ nxx 
0015 00001 01300112 TARL. LAA* 064 (00 ) •••• , (tiL AliI( TA"E:) 
0016 00002 -S5400260 UAt; U?3J ( 01> 
U017 00003 02300403 L8A* u320 ( O;d ) R, • , ,::iFT dREAi( P I1I"T 
0018 00004 02300273 LBA* 0264 (03) C, • ,. CVJ'1"1ANIl TYPE:-fIIUT 
0019 00005 02300604 LdA* nu"1p (04 ) D. , , • f)\JMP dINARY TA~t: 

0020 00006 00000000 SAVt: Zli. ** 
0021 00007 03100562 STA A 
0022 00010 0410Q563 STt; ::J 
0023 OOOU 02300264 L,BA* 0240 (to) H,., ,HALT A;\jD STAin 
0024 000t2 02300235 L.HA* U200 ( III I •••• 5F:T INPuT AIJIJR. 
0025 00013 01100773 L.AA C;X47 
0026 00014 11100770 dRU XPNU 
0027 00015 02300702 L,BA* L"'AO ( 14) L .... L~AU dINARY TA:;)E: 
002H 00016 02300472 LBA* U361') (1:> , M •• , ,ME'M9IRY St:ARCI1 
0029 00U17 02300445 LBAa nJ40 ( 16) tIJ""NFXT RR!=A<P7!l'H 
0030 00020 12100006 DXX SPd C; A VI: 
OOH 00021 11.100052 dRU DJ2 
0032 ooon 00000000 Dl? *** ** 
0033 00023 02300363 L8A* 0.500 (n) R, •• ,REGISTER Ty°t: 
0034 00024 02J00265 L8A* D2~O (?J) S ... ,:::irAqT C?I'PuTl: 
0035 00025 02,snO?71 LRA* U260 (?4 ) T. , , , TYP':; ME"111QY A~EA 

0036 00026 00000000 D20 *** ** (?:> ) 

0037 00027 01100042 LAA U2~ (26 ) /lJUTDuT A :, q. 
0038 ooo·~o 111000J5 I::IRU U26 (;:> 7l 
0039 OOO,H 02.500501 L8Aa U 3]r'J (30) X, •• ,SEAqCH Aul)f(~SS 

U040 00032 00000057 1)22 uA11I 157 ( 311 <C0Uf- r:'I:'lR *) 



PAlif ? SYC;T>:MS IHnA/1;j l.i~bUil PACKAGt:: CAT,N21. JnOO1'Jd 1 ~) N0\/t:MtiE~ 70 

0041 000,36 0;;1600073 L8A* J)40 (~2 ) 7 •••• LFR?! ME"1£i~Y AREA 
0042 OOUH 000000,33 I'J LIP ( 3 J ) 
0043 OOO,~5 1210U542 D26 ::iilts TYPt ( ~4 ) 
0044 00030 ul10014,~ LAA 1.129 (J5) IUTPlJT A L.F'. 
0045 00037 1210(h42 5Pb TYPt (36) 
0046 00040 11.300026 I;jRi.i* 1.120 ( 37) 

0047 00041 05200000 AMA .. a (41.1) (SP) 

0048 00042 00000?15 IJ~A 1.1 A I A '215 ( 41) (c~uE' r;.ilR !': • ~ • ) 
0049 0004J JOOOOO12 D29 DA/A '12 _ (42 ) <CCi!UF roR Ll \iE F"O) 
0050 00044 00000000 DSf) *** ** (46) !NGRE"lENT Aj)D~ • 

00':)1 00045 14100565 !M:> y ( 44) 
0.052 00046 01100565 LAA Y (45) CrlfCI{ F"ill~ JF>°i:R r::ND 
0053 00U47 15100564 (,;MA X (46) 
0054 00050 11100077 dRU D42 (47) i<ErlJ.R\I 
0055 00051 11100077 cHW IJ42 (5U) RI:TJ.RN 

00';16 00052 ltl0U104 D.52 dRU 060 ( 51) 0\JTPlJT A :.R./L,r. 
0057 00053 00000000 016 *** ** 
0058 00054 00000040 [134 UAfA '40 (5.5) ( C ri'WE rillR C;,;IAcEl 
0059 0000;;5 05200000 AMA* 0 ('54) , 
0060 0005b 02300240 LdA* IJ21') (5:;) .. 
0061 000'57 14300243 1M::i .. 11220 ( '56) • 
0062 00060 0160UOOO LAA* 0.1 ( 57) I (!:RrH~r( ) 

0063 00061 11200000 t,1RIJ* a (60) t) 

0064 00062 11200000 dRU* 0 (61) 1 
006'5 OO(J63 11200000 d~lJ* 0 ( 62> 2 
006t). 00064 J.1200000 tji.~U* 0 (6.5) ~ 

0067 00065 11200000 d"lU* 0 (64 ) 4 
0068 00U66 11200000 bRU* U (05) ;) 

0069 00067 112nOOOO i;)~lH 0 (66) 6 
0070 GOJ7D 11200000 t.1RU .. Q ( 67) I 
0071 00071 01(1)UOOO LAA* 0.1 (10 ) d (J=rlRiOR) 

0072 00072 01600000 LAA* 0.1 ( 71) 9 (I:;Rr<?R) 

0073 00073 0000U003 040 CLA ( 72) 7t:'?1£j '1F"1?!-<Y 
0074 00074 03"sOQ50? ::iTA .. Y (73) 
0075 00075 12100044 5Pt:l J)30 ( 14, I 'IICPI:: '1ENT A')D~. 

0076 00076 11100073 bRU IJ40 (7:; ) 

0077 00077 11.50U044 [14 ? bKU* U30 (76 ) Hi EX (T 
0071'1 00100 01201.1000 LAA* U (7/) •••• (tJFLETE r;"IJE> 
0079 * 
008.0 * 
OOtH 00101 Ul1()OO32 D':)8 L.AA U22 = / l:HAR. 



~AGF ;, ~YC:i-:;viS «,lr)l-i/b u-:O,IG PACKAr,t: CII T • 1\1'11. 3n001'1d 11 \J011t;lI1tH::r1 In 

OOt';; orl1n~ 1?lnJ?4? ::iPo TYPl 0 ' 1 T PUT II SL., II S"l CriA "L 
008:~ 001.')..5 1;:>1ni,J026 1),;)9 ::iPb lPO 7IUTPLJT A Ct.fNIAG'= ~ i.::T J q'J 
OOtj4 0')104 iJll000j4 IlbO LoAA 11~?+? 

lHl8'5 0010':> J.HnOb3 ::iT~ n117 
OOtjo 001 ')6 U:) 00 U 1 0,1 (.;l..~ 

UOd7 001')/ iJ51f)lJ?74 ::iTk C:til="L. 
UOIHI Dalto J..510i.J5b~ :>TA y FLAG = r) 

(J089 00111 J.510u?66 ::i T J. KC KF-y i,;HARACTEti = J 
OOy/) 0'1112 J00()U'103 flb4 (.;LA 
0091 0'11 t.S 0..5100?b4 ::iTA X SF-T x : ,J 
009? 00114 iJOU0101 070 (.;t-u 1 , ,J r.-<fI 
0093 0Oll? 0000;::100 vAIA '00~1UO F'I/loLI:: I\I=YRil/l~1l 

0094 00116 iJ017i.J-SOl All-' 1,.oJ rr(A 
0095 00117 Q310u603 ::iTA CHAR 
0090 0(')120 12100-;4? ~Pb TY D1 
U097 00121 0110060:i l.AA CrlAt( 
0091< OOP~ 1'5100042 t; '1 A lJ?8 elitc'\. f I~ Ii C .,.(. 
U099 0012.3 1110012? o~u .+2 
0100 0Ol~4 11H10?0 7 l:l'?U UU') "Fyw.oRU I I::'R'1I I\JATc:i) (C.r1.) 
0101. 0Ol~,;) 02100'570 L f3" K? Clil,~ST A NT =' Il 
010? 0Ol:?6 0000U027 AriA 1:)( T'HC T T 'f. c:;rx =llTS 
01.03 001n (JOOOlJO()5 TAO SCT CHAq. IvP I lilt: \( 
0104 OQl3U Jl:;1000Q1 LAA TAdL,1 
010':5 001H (J'O()1?l? t< S L. 11 SAVE '/Ill Y l\llJI~C:CT ~ I T 
0106 001~2 J'J001716 l.SL 1'5 
0107 O()U.s JJonO'l;,::4 ::iAt-' '>KIP J F "i Gil A Kt::Y :": rl A~ • 
Ut08 001.34 Jl':>[)U(JOl LAII TAI:lLo1 
0109 001~~ UOOOLH'J i'tSL. 11 ;)H~CE;:,S r:') [1[: I ~J ;:q TS J-4 
0110 00150 OOOrJ(JOO6 lAo DrnCF:iS e/ll)t:: T(i'l I ~nE l( 
0111 00U7 11 ')()Ot40 b;.(U Ul11,1 DHI'!CC:::iC; KeY r:rlARACTt:~ 

U1U l$ 

U113 O()1 40 0110U"00 [1111.) LAA KC (O) .... NlOf A KI::Y :":>1l1-<ACTt;Q 
011 4 J0141 O'JOOOO22 ::iAL <;qP It" ~J " ,,::,v ::;HA.,. 
011'5 00142 11100101 bi(U I)~q 

0116 0014..5 11100101 t;~U U?tJ ( .s ) il! 1 T Pl,ll I(C~) 

0117 It 

(JU8 00144 J1QnOno? [111~ fAt; (4) ••••• 1'1,1= Y CHA~A-:TF-< 
0119 0'H4':> Ul1nU?6n 1)11'+ LAII KC 
Ll12n 001'1b J')00u f1 22 ~AL C;"IP 1 F \~ £l .c;c:Y C~lIq, 

01.:!t 00141 1110J10t tJ'iU !):;l8 

aU? Or1l?J J410U.,oo ['11;) ::iTt; Kt: (;=KFY C4AR TA~L::: P;.1", 



PAGI: 4 <;yq;;jVIS P,lOA/O Ufb'.Ji; PA~KAGI:: CAT,NlIl, ..sO()Ol'1d 1f) NiIlVt:MHFR 70 

Oi<!3 001?1 11100114 tiRU t)7u 
0124 * 
012? 00152 11100117 D1iQ ti~U f)120 (1<!)" .. (SP) ( , ) 
0126 001'5j uOOOOO.sJ 011 1 Ni'll-' 

0127 00 1 ';4 allou~64 loAA X 
0128 0015~ 03100'565 ~r" y 

0129 00156 01100151 l.AA f)114+4 
013-0 00157 1HonOl tiRU n1?2 
0131 00160 11100702 tiRU LIr:lAO 
0132 00161 111()0360 bRU 0297 (?U,., ,r(EGISH:R oRI",r 
0133 * 
0134 00162 iJOQ01'516 loSL. 13 (::>2) .... 0 T?I 7 
0-1.35 OOHd 02100'564 l.HA X 
0136 00164 00000314 H~lo .s LIONll I.EF r RIOTA TE 
0137 0016::> ()4100':>64 ~Ttl X ;)HIFT CHAR. !\lP X 
0138 001'>6 0210U575 LHA K1 cr~NS f ANT =1 
0'139 00167 11100203 tlRU D124 
0140 00170 02100"64 I.BA X (30) ••• ,(IlEe. P9!l"T) 
0141 on171 0 4100';65 STo y SFT y TOl X 

0142 00172 1110U174 tiRu *+2 
0143 * 
0144 0017S 11100445 tHU 034,} (.s3) •••• SET "!EX T :HEA~PT • 
0145 00174 01100601 LAA K'5 ( . ) 
0146 OO17'j Q,HOO566 ~TA KC 
0147 00176 1110U11 4 I:l~u U70 
0148 00177 14100:574 D1?U l"'~ ERFL 
0149 0021")0 111001';)3 i:HU 0117 
0150 OOlOl 0310U155 D12i !:iTA r)117 
0151 OO~()<! 1110011? I:lRU D64 
0152 00203 01100566 012 4 loAA '<G 
015,~ 002-rJ4 O1)00002? SAL 
0154 00205 11100114 tNU r110 
0155 00206 11100150 tiRU n115 
0156 * 
0157 *--~---------p~~e~ss A G.R. e KARA C T t:H 
015R 00,W7 011GOO4~ f)13u LAA U29 "ILJTPUI A L./F 
0159 0021U 12100:542 ~?o TYPl 
0160 0021.1 0110U'566 loAA KC IF KC = ( . )--
0161 00212 1510u601 ~MA K5 )( A ,\j f) y ei6\1TAI\! 
0162 00213 1U0021':> tiRU *+<! r,ibM'IANn INPuT nATA 
0163 00214 11100227 iHU Ut40 



PAGF 5 Syq'::MS 810 A/b lJ~biJ(l PACKAGI:: ClIT,N0. 30001'1d 1'1 \Ii('JVEMt;lFR 10 

0164 00':17 01100574 LAA I::RF'L 
0105 00':::10 06100241 !:)MA 0210+1 
0166 00~11 0000002,~ :) A r~ 
0107 oono 11100101. oRU fJ?H 
0168 ooal 01100153 LAA 1)1 t 7 
0169 onn 061000,54 ~MA D22+:? 
0170 002?3 OOOO()O22 :)Al 

0171 ooa4 11100227 I:IRI,I 0140 
0.172 00225 01100'504 l.AA )( 

0173 ooao 0,5100505 ::iTA Y 
0174 oon7 02100506 1114U L8A KC 
0175 00230 01500001 l.AA TAbL,l '<I::Y CrlA~ACTI:R Kt:Y~?lRD 

0176 00231 00000716 LSL 7 54 VE= AUORF:SS ?IF r<i=Y .JillqtJ 
0177 OOd2 OQOOO715 ~SL 7 
0178 00233 00000006 lAb ( A ) = KC 
0179 00234 lbOUOQO dRU 1J8UG,1 gr/AI,/Cri J 0 Pfo/?lCE5"1J~ 

0180 * 
0181 *--~-"St;T \II:: Xl INPUT ArJURESS ( I ) 
0182 00235 0110U'564 D200 LAA X 
0183 00236 J3100507 STA AOIN SET AOUR Tio X 
0184 00237 11100104 dRU 1)60 1 'JPllT NExT KEY,.J?HI) 

0185 * 
0186 00~40 01100504 D21U LAA X r-lEllA r IIiF !ICTAL OATA 
0187 OOi41 OOOOOOO? NEll G ?iMP L F M f:: lIlT W.1RI) 
0188 00242 11100261 bRIJ 02.31 
0189 * 
0190 00t!4J 01100':)64 022U LAA X 
0191 00244 aOO0111i' ~ RA 9 SHIFT I !'Ii ADD9ESS d 11 S ( 9 ) 
0192 00245 01100:165 LAA V 
0193 00246 OOOOU11? FRA 1 SHIF'T IN ~jAP glT ( 1 ) 
0194 00247 aOOOQ?10 1-1 SA 2 
0195 00250 00000111' ~ RA 1 SHIFT IN !;\lnIRECT dlT ( 1 ) 

0196 00251 00000210 I-ISA 2 
0197 0()252 00000112 ~RA 1 Sri! n l\i l\jlJ~x dJT (1.) 

019A 00253 00000210 kSA 2 
0199 00254 00000113 .. u. 1 
0200 00255 00000110 I-ISA 1 
0201 00':56 00001 413 t L.L 12 
020? 00257 111002()1 i;;RIJ U231 STv)Rr: INT0 "'EM~'H 
0203 * 
0204 *--"--S I ill-ll:: ?ICTAL DATA 
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0205 OOi!6U uUfli)?(}4 O:l3lJ L.AA X 
0206 00261 U.3300':)67 D231 :)TA* Af)U~ ST9!RF INTIO ME,'H"i1Y 
0207 00262 14100567 iM:S Af)iH I NCI1E "IF ''iT Mt:t.ti/lRy A!JUq, 
0208 00263 11100104 dRU 060 
02U9 * 
0210 *~-"-"HAL.T. TH;::N STARr 
0211 OOC:!64 00000000 D24V HLT 
021? 00265 01100562 0250 LAA A ~FST.:'l~E KEGf:iTERS 
0213 00266 02100563 RSTK LrlA g 

0214 00267 00000000 XPNl llL It* 
0215 00270 1130U':)64 t1RU* X 
0216 * 
0'217 *-~--~PtlINT MI:"10RY ARI::4 IN It'lCTAL FV'lifMAT 
021,8 00271 0110U365 D260 LAA U304 
0219 00272 11100276 tjRU UVI) 
0220 * 
0221 * __ .. --Pk I tH t.t1::"II£lRY ARt:4 I i\j C0Mt.tANU ffihP1A T 
022" 00273 01100?75 ()264 LAA u:?M 
0223 00274 1110U?76 t;RU U271 
0224 00275 1210032 4 0266 SPb U290 iIltlTPiJT [1'1/ CfIIMMANU flli1MAT 
0225 * 
0226 * 
0227 oono 0310U303 D27U :)TA 0275 Si::T ""liTPUI M?lOF 
0228 00277 01100600 1)271 LAA 1<4 C0i\1S f A·H =·4 
0229 00300 03100570 !::ITA C""NT C:;t::T C.aIINTi::R T~ .. 4 
0230 00301 1210Q547 027.) :)Pb TPSP TYPe SPACe: 
0231 00S02 01300~65 L.AA-. Y 
0::'32 00303 00000000 [)27:) *** ** i/lIJTPJT ()!CTAL ?H C"M'1A~O 

O?33 00304 14100'565 Pf~ Y y = Y+1 
0234 00.sU5 JOOOU033 I~ :31" 
0235 00306 01100564 LAA X 
0236 00S07 1510U565 l,;MA Y 
02S] 00310 1 UOU1 03 bRU 1)59 D0NF 
0238 OOS11 00000033 N(I\P 

0239 00312 1410U":;70 1M::' C'ilNT r: Iii U ,\IT = CoUNT+l 
0240 00313 111003u1 IjRu iP 7.3 H i~?! r 4 1'" T,;IS i.. T .\J~ 

0241 00314 1210U026 SPb r)20 
0"4" Oa.51:' l1100277 bRU OUt 
0243 *--"·-SU':HnUT I Ni:: T?I UCiT WfihW Ir-l (tCTAL. fVR'1AT 
0244 00316 OOOOUOOO D28U **. ** qi::TU'H ArJUR 
024') 00317 00000005 TAb 
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0246 00-5::>0 000000 ° ,S LLA 
0247 00S21 12100344 ~Pti D296 IiIlJTPUT 1 HIT U!llIT 
024R 00-5<2 1?10l),?')3 [1284 SPb 'AT t 'j 

0249 00623 11.500316 tHlU* lJ2tn EX 1T SlltJR. 
0<50 * 
0251 00324 000(10000 1)290 *** ** kFT!Jf\\i AlJl.H 
0252 00S25 0000000'5 lAb 
0253 006<6 00000003 t;L~ SET ACC=U 
0254 00S27 12100344 SPb lJ296 k'J'JT PUT 1 RIT niGIT 
0255 00630 12100-551 SPb lJ299 0UTPUT :s AIT f'll (,I T 
0256 00331 01100356 LAA U299 = • CHA,' 
0257 00.532 12100542 SPb TYP1 0UTPUT 1 CrlAf~ , 
0258 00.533 12100,344 SPb U296 0~JTPUT 1 R I T nlGIT 
0259 000534 12H)0344 ::>Pb U296 0:.JTPUT 1 RIT f)IGIT 
0260 0033') 1210LJJ44 SPa lJ;>96 0!1TPLJT t RIT niGIT 
0261 00.536 011003;'6 LAA Ll299 = • CHAR 
0262 00.537 V10U54? SPti TYPt ItlJTPUT 1 CHAR, 
0263 00340 121003:;.1 !:)PtI D291< ;oUTPJT 3 "IT DI G IT 
0264 00.541 l?100351 SPb Ll298 0'JTPUT ,~ BIT nIC,IT 
0265 00.542 1210lB:;'1 ::;Pb [)29~ ~lJTPlJr S tj I T LlIGIT 
0266 00.543 11300324 dRUIl Ll290 eXIT SU8r10lJTI"JE 
0267 * 
0268 1I_- .. - .. 7)UrpUT 1 oIl IJlull 
0269 00344 oooouooo [l2 9O *** ** ~t:TUR~ AllUR 
0270 00,545 UOOOO113 F U. 1 
0271 00,546 05100357 AMA 0292 ='60 
0272 00.547 12100542 !:)Pd TYPl 0lJTPJT 1 CHA-i, A ~n CL.EA~ 

0273 00.550 11300344 tiRU* u296 
0274 1I __ ," __ VlU TP,JT 3 oIT IJIlll! 
0275 00351 OOOOUOOO 1J2 9d *** ** RFTUR\I A lJlH 
0276 00-552 0000U313 fLl. .5 
0277 00.553 0'5100357 AMA lJ292 ='6CJ 
0278 00354 l?lOO'542 ::>Pti TYPl fO'H PUT 1 CHAR, A\jO -::L~AR 

0279 0035;, 1130U3:;'1 oRUIl D298 
0280 II 

0281 006'56 0000U056 D29'1 UAIA 'O5~ t;QlUE FiJR , 
0282 00357 00000060 D29e: UATA tr)6 ") C~uE Fill-< (') 

0283 * 
0284 *-----LI51 THE REG I ::iTt~S 
0285 00.560 0110U566 D291 LAA KC I G\lvlRt: IF N0T F 1 ~b T CrlAR 
02do 006!:>1 UOOOO022 !:)AL 
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0?87 00362 11100114 oRU 1..170 
02!:iB 00-363 12100547 tJ,501.1 :jPtS TPC;P 
0289 00364 01100561> LAA A 
0290 0036:> 12100,S16 D301.j ::iPb u2dt') iIltJTPJT 0CTAL F0qMAT 
0291 00360 12100547 !)pt;; TP')P TV:>/:: SOAr!:: 
029? 00367 01100563 LAA 8 
0293 00370 1210U,S16 ::;Pb 1..1280 fOUTPUT ~JCTAl r;oRMAT 
0294 00371 12100547 ::;Pb TPSP 
0295 00372 00000Q46 XPX 

0296 0037 .s 000000:>3 IXA 
0297 00.574 00000047 XPb 
0?9ft 00375 1210031 6 ::iPb !);!80 
0·299 00.576 12100':)47 !)Pt:I TPSP 
0300 00,577 00000043 T"b 
0301 00400 00000713 FL!. 7 
0302 OQ4t')1 12100,S16 SPti Dcao 
030:~ 00402 11100103 tS~U 1..159 
0304 * 
0305 *--"--St:T 8REAi(PQlI'IIT AnuR/::ss 
0306 0041")3 013004 cO D,520 LA 1-1* D·326 LAST QRFAKP01\1T L0C, 
0307 00404 06100423 :iMA U32R Ij~At\ICH I'4ST~, PI I}E:"\.IG 
0308 0040';) 00000022 SAL 
0309 00406 1110041 4 tiRU 0324 LAST R~PT PRj(jPERLV ~ESET 
031n 00407 01100 4 21 I.AA 0327 ~!:~tT LAST t;qEA~:;).oI\jT 

0311 00410 03300420 :iTA. 0326 
0312 00411 14100420 lM::i U326 
0313 00412 01100422 LAA 1..1327+1 
0314 00413 0,~300420 STA. 1)326 
0315 00414 01100:)64 D321.j LAA X 
0316 0041';) U31n0420 !:iTA U,~26 SFT \lFW dqEA~P;tlJ\jT L0C, 
0317 00416 12100454 !)Pb C;tPT SET RREAKPP!lNf 
0318 00417 1110010 4 tiRU fl6r) ql:RUqi~ 

0319 * 
0320 00420 ononoooa D320 *** ** LIOCATl,IIN ;oF" q~EA>(Pill\jT 

0321 00421 00000000 fl321 *** ** UATA F"r<fI1M d~EA~Pi311/T L.1C, 
0322 004~2 00000000 *** ** 
0323 004?3 00000036 U32 b L<1t:1 dRU T!ft. DEBUG PR?!~, 

0324 00424 35400425 UA(,; D33,) 
0325 *~- .. --~t:rU~N HiGlM Rf.(FA<PC'I 1 'liT L?!CATlbN 
0326 * 
0327 0042';) 1.21rHJ006 D33U :;Pb SA"!: 



PAt;E 

032R 
03t!!9 
0330 
03.31 
033::> 
0333 
0334 
03.35 
0 .. 336 
0337 
0338 
0339 
0340 
0341 
0342 
0343 
0344 
034';' 
0346 
0347 
0348 
0349 
0350' 
0351 
0352 
0353 
0354 
0355 
0356 
0357 
0358 
0359 
0360 
0361 
0362 
0363 
0364 
0365 
0366 
0367 
0368 

9 

004~6 01100420 
004:?] 12100j16 
00430 1~100'547 

00431 01100 4 21 
0.04.32 1210032 4 
004·H 12100547 
00434 Jll00 4 21 
004,~5 03300420 
00436 141n04t!!0 
00437 01100422 
00440 03300420 
00441 011f'l0420 
00442 05100602 
004.4 3 03100 4 20 
00444 11100363 

00445 LltlOU042 
00446 l?10U542 
00447 02100420 
004'50 14100420 
00451 121004:;,4 
00452 04100564 
004'53 11100::>65 
00454 00000000 
00455 01.300420 
004'56 03100 4 21 
00457 14100420 
00460 01300420 
004ti1 u3100422 
00462 01100424 
00463 0;~.3n0420 

00464 0110042() 
00465 0'5100602 
004ti6 031(10420 
00467 01100 4 23 
00470 03300420 
00471 1130045 4 

* 

LAA 
SPb 
SPb 
LAA 
5Pb 
~Po 

LAA 
5Th 
IM::i 
LAA 
::iTA* 
LAA 
AMA 
STA 
cRU 

*---"-St:T 
1J34U LAA 

SPb 
LHA 
1M:) 
SPc 
~Tb 

~RU 

Si:jpT LZl 
LAA* 
STA 
1"'1:' 
LAA* 
STA 
I.AA 
STA* 
LAA 
A "'1 A 
::iTA 
LAA 
STA* 
bRU* 

* 

0326 
U281 

TP5P 
D3~ 7 
U290 

TPSP 
U327 
0326 
Ll326 
U327+1 
U·.~26 

U326 
r{8 
U326 
U300 

"EXT t:lREAt{Pi{)' i'4T 
U28 
TYPl 
0326 

CA T • ,\10 • .30001"113 

L~r.AT10~ ~F gRFA<P~lvT 
0JTPuT IN 0CTAL F~~MAT 

t:jI~EAre.Pf(l1 NT nATA 
~UTPUT IN C~~~ANn r0~~AT 

TYPf SPACF 
QESET ~~EAKP~INT UATA 

qcSET H~FAKP~INT ~AC 
F~q -N- ~EXT d~EA~P~INT 

LIST .-<FGISTERS 

U326 ADVA~C~ dNEA~P0I~T AunR 
S8 P T SET 8RtAKP~INT 

)( 

0250 
** 

0326 SAV~ OATA FR~M d<~r. L~C. 
0327 
0326 
0326 
0327+1. 
D32R+1 sET ~~ANCrl I~T0 ~~~r. L~C. 
0326 
0326 
re.B 
U326 
U328 
U326 

SdPT 

* __ ---ScT ~~"'10~Y S~ARC~ LIMITS 
00472 0110U577 D3tiU LAA re.3 0RFs~r SEA~C4 MAS~ ('1777> 
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03b9 0047,$ 0.3100'567 ~TA AI)D~ 

0370 00474 l)1100"b5 LAA Y SH JPPFK S'=ARCH ADf)~, 

0371 0047~ Q310Q02? ~TA Ot!) 
0372 00470 J110U504 LAA X SFT L0liFf{ ~EAqCH AuOR, 
0373 00477 OHnOO53 ~TA i.H6 
0374 0050U 1110U052 bRU U32 
0375 * 
0376 *_ ..... --St:;A.kCH MfM9!~Y AK~A. 

0377 00701 0"100'567 1J,37U L..8A ADD~ C;t:At<Crl MASK (i,)S\JALLy::11771 
0378 00:;)02 01100564 LAA X qJT CA" "IE SF r dY J ) 
0379 00:;)03 OOUOOO<:!7 AriA SFT r~UNCAT~i} U'lrl;::R ADU~, 

0380 O(}:;)O4 0,H00504 :'TA X 
0'381 00.,05 01100565 LAA Y 
0382 00:>06 00000027 A8A "ET T~IJNCA T t:!1 lJPPt:~ AiJl)i{, 

0383 00:;'07 U3100565 STA Y 
0384 00"10 0210002? L8A U1,;) SI=T ClJ'1Rt:NT S~ARC"I AUf)i{, 
0385 00511 0410U775 :iTo U17 
U386 00:;12 01.50(J 775 D374 LAA_ U17 C'IlNTt:N TS 0F CURRENT ADUR, 
0387 OO::1LS 02100567 L8A ADIH 
0388 005:14 OOOOOO~7 ABA MASK AUI1~, g}TS 

0389 00::11';) 15100564 ~MA X UOPEl1 ~FARCHt::n-F"l<1q A[)IH. 
0390 00:>16 1110U521 tHW U376 MAY8':: 

0391 00'j17 11100524 tHHJ 0380 YFS 
0392 00:;20 11100534 tiRU lH82 ~iO 

0393 00.,21 1510U565 D370 CMA Y U'lWE=~ SFARG4En-F"h~ AUDH. 
0394 00::122 1110q5,54 tHlU DleP i'll'll 
0395 00:>23 1U005;!4 ~RU U381 yt:5 

0396 00:;)24 021007]5 1}3RU L.HA U17 CURRt:NT SFARC"I AUn~, 

0397 00:' 25 00000113 HL 1 
0398 00:>26 00000003 ~LA 

0399 00:>27 121005.,3 ::iPc )lT1~ ~LJTPU 1:> 0CTAL UJGTTS 
0400 00730 12100547 ~Pb TP')P TYPE: SPACe 
0401 OO::1H 01300775 LAA- U17 0UTPJT WlORU IN ?\;;rAL 
0402 007,~2 l?100c316 !:iPo U280 
0403 00:)33 12100026 SPo U20 jlJtJTo JT A C,~,/L,F, 
0404 007.34 1410(J775 D38~ PI::' U17 T NCKF ,"lE 1'Ij T RE:AHCt-I A'lUq, 
0405 00 ::>3'5 01100175 LAA U17 
04Q6 00730 1':)100053 ~"1A Ulb VPPI::R AunR 
0407 00;;31 1110U512 dRu UJ74 r,;{)NTl'llll: SFARCH 
0408 00-:;,40 11100"12 iHu 0374 
0409 00:)41 11100103 tHW f):; 9 
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Q410 * 
0411 *----------bLJbR. TQI TY~t CHA~, 1"1 A .tEG, 
041? 00:>42 c:!54I)OOOO Typ1 lJAl.. ** 
0413 00:>4.3 00001016 LSL ~ 

0414 00544 U0170101 Ai/lP t,A Cr(A 
0415 00:;45 00000003 t.;LA 
0416 00546 11.S0u54? tiRu* TYPt 
0417 * 
0418 ******** TYPt:: A SPACt: 
0·419 00547 c:!5400000 TPSr' UAL ** 
042Q 00:>50 01100054 LAA [)J4 

0421 00:>51 12100'542 !lPd nOl 
0422 00:>52 11300':>47 tlRU* TPSP 
0423 00"j5.3 25400000 Vlri:> uAL ** 
0424 00:>'54 12100351 !lPb D293 
0425 005'5':; 12100351 ~Pb D29'3 
0426 00,56 12100,~'::il SPb D298 
0427 00:;57 12100351 ::;Pd 0298 
0428 00560 12100.351 ::;Pb U29'1 ?!LlTPLlT ::> .3 .. t::ITT UY"lTS 
0429 00::>61 1 LSOQ":i53 bKU* H15 
0430 0056~ t!5400000 A UAl.. ** A. RE",YSTER C:;AVE 
0431 00':>63 2'5400000 8 uAL ** B KE ... I STl::R SAVE 
0432 00564 ilj40QOOO X uAI,; ** LQlI'/FR i..IMIT AnuR, 
0 4 33 0056':> t!5400000 Y UAI,; ** UPPt:R LIMIT ADIH, 
04J4 00::>66 25400000 KG UAl,; ** i(t::Y r,,;A~ACTt:q 

04J5 00:;67 i5400000 ADnt< UAl.. ** iNPUT ADuR, 
0436 00:>70 .:540UOOO CI4Nf UAL ** r:.1lJNTt:~ 

0437 00::>71 00000000 CKSI"I UAIA 0 CHt:C~S0M 

04JS 00;72 00000000 WeNT uATA 0 w?l~n C,HHT 
0439 OO,7.s 00000000 STAU uAIA 0 START AUI1R 
0440 00::>74 00000000 ERFL. UATA f) I::qR(IJ~ FLA(~ 

0441 0057':> 00000001 K1 UA Ttl 1 
0442 00:;;76 00000077 K2 UAIA '77 
0443 00:>77 00001777 KJ UAIA '1777 
0444 00600 U()177774 K4 UATA -4 
0445 00001 01')0000,)6 K5 UATA ''50 
0446 006!')2 00177777 K8 UA TA '177777 
0447 00603 00000000 CHAr< ill. ** CrlAR rql()M i(eYr:s"'A><u 
0448 *------------UUMP "1tMI()~y 0NTIIl TAP!: 
0449 00604 J1 trW 701 DUMP LAA Atij P l AillP 1,..J 
0450 0001')') 00 1 ,~04 00 :)N:) ") Tr:ST Fl{)q ;oJrlTCH PU\!CH 
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0451 00(1)6 11100610 tH~U IH::? HIGH S°t:E=U 
045::> 00607 U1flO613 bRu *+4 ASK-33 
04";;3 00610 U510Q':)/5 AMA K1 H.S. IS UNIT l. 
0454 00611 0013010::> CcU 2, ,,., H.S. P:J!'.jf';H ;J l~ 1'1 E R 0'\1 

0455 00612 00004000 i.JAIA '4000 
0456 OOolS U3100604 ::iTA A1 
0457 00614 03100660 ::iTA Ae. 
0458 00 a t:;> 12100672 ::iPtj LOR PUNCH LFAD::r~ 

0459 00b16 0110U';) 16 LAA i(2 START CIIlDt: 
0460 006ll 1210066::> 5Pts AOaT 
0461 00620 01H1O~6':> L.AA y (1)TPUT $T MH I 'IG AUn"FSS 
0462 00b;>1 1210066::> 5Pl;S .4U~T 

0"463 OOo~2 0000000'7 lAb USE AS j'\luEX 

0464· 0062.3 06100':)64 SMA )( £:=NOING Af)D~t:SS 

0465 00624 05100 6 02 A.'fA <tj -1 
0466 00625 03100640 ::iTA \lweT NEG W~qt) C0JNT 
0467 006:?6 1::>100662 ::iPb ,Ji)0T 
0468 006:?] 011007.$7 VINyl LAA "111)0 
0469 006.~0 03100'5];.> ::iTA AC\lT Nt:GATIVt tSLj()C~ C0UNT 
0470 006-H aooouoo.s (.;LA PHTIALl7E CHt:C~ SU~ 

0471 00632 03100571 ::iTA CK5M 
047/1 00633 01400000 0PuT LAA 3,1 Wit'.Hh) FqrbM Mt:M,(jRY 
0473 006.34 12100662 ::iPb ""on 
0474 00635 05100'571 AMA CKSM UPDATE CHECK SU,'" 
047'5 00636 03100511 STA CK5M 
0476 00637 00000026 18::i INCREMENT ?lJTPUT I\lQEX 
0471 00640 00000000 NWCT HLl 
0478 00641 14100640 l~::i \!wCT TEST f:ilt~ DUMP FIN. 
0479 00642 1 U00644 bRU _+2 NtH F IN. 
0480 0064.5 11100646 tiRU CSUM 
0481. 00644 1410057? 1M!) we"T TEST FiIlR 81..1"I,;K F I \l • 
048? 00645 11100633 t:S~U 21PUT ~!fIlT F I \! • 

04i:S3 00646 01100571 CSHM L.AA CKSM (IIUTPlIT CI-lt:CK SII'1 

04(j4 00047 1~10066? ::iPb ",,()0T 
0485 00b'50 011rl0640 L.AA \lweT TEST F'ilK UtJ"I P F 1 \1. 

0486 00651 00000024 :lAP 
04tj7 000'52 1110U627 bRU M'4IT 
048H 000'53 121006]? SPb LUq PLl"J(.;H Tr{AILe R 

04d9 00054 00130 4 00 !)N:l f} 

0490 00655 11100657 b~U *+2 
0491. 00656 1110U1O:i oRU O!'>9 
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0.492·· 0.06'57 J013u1U2 (';EV :>,N TURN ~f F PJI\!CH 
0493 0.0660. .OOo.D~OOD uAIA '20un 
0.494 0.00.61 11100.103 tlRU 0.59 
01t95 0.0.062 0.000000.0 W 1)0 r lZl. ** 
0.496 0.0.0.63 0.3100.671 ::iTA 7Ul 
0.497 0.0664 JDo.Oo.OJ3 Al N~P A,!JP ~JN IT , ;</ 

0.498 0.0.665 iJOo.01016 . LSL H 

0499 00666 00.000.0.33 A2 Nilt-' A0P U'JIT, 1/ 

0.,50.0. 0.0667 311o.U671 LAA ZUl 
0501 0.0070 11300.662 tiRlJ* "'DIlT 
0'0.2 0.0.671 Oo.o.o.U0o.O znl HLI 
0.503 00.072 0.0.0.00.00.0 LUR /..U ** 
0.50.4 OOb 7.S u21f)o.737 l.BA '0110.0 
0.50.5 0.0.674 000.0.0.0.0.3 CLA 
0,'506· 0.0.675 1210U662 ::iPt:S "'UAT 
0.507 00.676 0.00000.26 H!S 
0.50.8 ODb77 11100.67':> t:iRlJ --;;-
050.9 00/0.0. 11300672 bRU- LUR 
0.'510 00701 o.D17U1o.1 AII)Pl A~I-' 1,1/ 
0.511 * 
0512 *-----LiOAIJ I:HNAt-Iy °APt:~ TAP!:: 

0.513 * 
0514 00.70.2 0.1100.767 L~)AIJ LAA AI Pl AlP 1,1'1 
0.515 00/0.3 OD13U 4 UO ::iN:> 0 TEST F ?!!oj wl-llCH rtEAOER 
0.516 00/0.4 11100710 t:iRU .+4 rllliH StJEt:f} 
0517 00/05 00130101 l,;EU 1,w AS~-33 

051A 00706 000040'0 0 zzzi!. UATA '400'1 ~~AOE:~ ~NAdLt: 

0519 00/07 11100713 btlu _.4 
0520 007tU 05100'575 MiA '<1 \.Il\) I T 2 
0521 00711 0013U1 u2 l,.EU 2,N rl,~, qI:IIUF~ t:NAqlE 
052? 007t2 uo.ornooo uATA '100.0 
0523 OoltJ 0310.0717 STA AS 
0524 00714 U31D0763 STA A4 
0525 00/t5 05100706 AMA 7ZZ2 AOU I'IJ MI:RI:iF f3IT 
0.526 00116 0310U 765 STA A:; 
0527 00/17 0000.0033 AJ N~tJ 

0528 00720 000.00.022 SAL TI::Sr F 11K LEAIJI:R 
(}529 00./21 11100723 tlRU -+2 
0530 007:'2 1110.0717 tlRU *-3 IGNVlRE LE:A UH 
0.531 00/2J 1210Ll162 SPtl INwU !\lPUT wVlRD 
0537 0.0724 U3100'?6? ::,TA y STAKTI\JIJ ADUReSS 
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0533 00/25 UOOOOQ05 fAIj LISt: Ac:; I NOt:){ 
0534 OOn6 12100762 ~Plj INl4U 
053'5 00127 03100640 ~TA ",,,,CT NEGATlVF WiORIJ C00NT 
0536 00130 01100737 INJf LAA '1100 NEIiATIVF ~I..~CK C0U,H 
0537 00731 J·HOO'57? ~TA :.iC~T 

0538 001.32 OOOOO~03 (;LA HIITIALIZE CHECKSUM 
05.s9 00J.J3 03100571 ~TA CKSH 
0540 00134 12100762 hpJ sp" INiiO 
0'541 00135 (}.S4000QO STA '),1 JNP~T U '1E M01n 
0542 00736 aOOOO026 l~S 

0'543 00737 00171700 '-'100 IJAIA -64 
0544 00/40 Jjl00571 A"4A CKSH ODOA p: CHECt<SlJM 
0'54'5 00741 iJ.S100'571 STA :K5H 
0546 OQ142 1.41f)u640 IM"S "weT 
0547 OQ14.s 11100145 ljiW -.2 
0548 00144 1111)0747 tHhJ CS'1L ltIJAu C~MPLErE 
0549 00/45 14100-5n IM~ "C"IIT TEST F!lI~ tfl dC!( CIiIHDLETE 
0550 00746 11100734 tsRU INDT N9IT 
05~1 00/47 12100762 CSP4L SPts IHI!IU GET CI.fH!KSJI1 
0552 00/50 15100571 L!1A CJ('5H 
0553 00751 11100753 tH~tI CJ( CIotECKC;U" BAil 
0554 00152 11100756 ~Rv ~t( 

0555 il075,s 00110501 CK ftliW t. .. 
0556 00154 0014~640 iJA1.A ."1(" 
0557 0075, 00000000 HLJ 
0558 00156 01100640 ~K 1."1' "'wCT TEST F"~ L III A I) 1 NG f I ~. 
0559 -- 00157 00000024 ~,,~ 

0560 00160 111001,s0 ~~u , .... IT 
0561 0.0761 11100103 tUUi 059 
0562 00162 00000000 INWU ll£ •• 
0563 00163 00000033 A4 Nitt~ -lP lJNJr. w 
0564 00164 00001016 1.51. 8 
0565 0076, UOOOO!1.s3 A5 N0P AlP UNrT • ill, ·ti 
0566 00766 11300762 tsRU- I NolO 
0567 00167 ,",0170501 AIP~ All" 1." 
0568 • 
0569 00170 00-000050 XPNU SXts 

0570 00171 06100'515 :;HA <1 
0571 on772 il3100?67 3TA xPlIIT 
0572 00773 JOOOO047 SX41, J(Pts 
0573 00/74 11300006 :tsRU- C;AVE 



PAGE 1'5 
CAT • !\i J,. j (10 (J 1 ") d 

0574 00775 JOOOOOOO D17 *** ** 
0575 00770 /0400000 t:NIJ rh:llJll 
t:RR0~S 0000 OUOOO 



••• Exrf~~ALS ••• 



r'AGE 17 CAT.N0, JOO(llOd 

••• SY'lR0LIC5 ••• 
A ?l * 43U 
Al 450 * 49/ 
A2 4~/ * 49~ 

A3 :;?,s * '2/ 
A4 524 * 'J6.) 
Aj :;?tt * ::>6'J 
AUj)R * 43::> 
AIPl 514 * '61 
Ai6Pl. 44" * ~11l 

R n "1.i » 4,H 
CtiAR 9'J 9/ * 447 
CK 5'53 II 'J5'J 
C-KSM II 431 471 474 475 4F3.) 539 544 545 552 
Ci6NT II 410 
C::iML 54d * 'J51 
r.:SUM 4AO * 4R"> 
!J110 * 113 
n113 II 110 
n114 II 11<,1 12'1 
0115 II 122 1'j'J 

0116 * 1?:) 
D117 A;' * 12() 149 150 16d 
')120 1?'J * 140 
0122 130 * 15U 
D124 lH * i5£ 
0130 It 1'56 
n140 171 * 174 
015 * 32 
016 * 51 
017 * 574 
1)20 II .30 ,,41 

0200 * lA2 
0210 it-:> * 180 
022 II 40 84 1,,9 
n220 * 190 
1)230 * 20' 
1)231 * 200 
0240 .. 211 
1)250 II 21" ~51 



PAI.1F 113 SY"fEMS 81(lA/o U>;:bdll PACKAGt: CAT.N~. JOOO1;)d l n \I0Vt:t.1dFR 70 

1)~6 * 4,) 
0260 * <!1ts 
11264 * 2?c! 
0266 II t!?4 
1)270 II 227 
D271 1$ nts 
Ot!73 II 230 
D275 II 23~ 
p28 II 40 
0280 II 244 c! 9l:l .5n 
0284 II 240 
1)29 II 4':1 
n290 II 251 
0292 II 2a~ 
n296 24/ * ,6'1 
0297 II 28:> 
1)29~ II 27';) 
0299 II 2Rl 
0.50 II 50 
1).500 3.5 II .::HtI 
0,504 II 290 
0.,5 2 31 II 50 
0.520 II 300 
0,524 II 31';) 
0326 .11 32U 
0327 II 3='1 
1),528 II 32.5 
0330 II J2/ 
0,54 II 'io "2(,1 
0.540 ?'i II ')4~ 

0360 II J6l:l 
D.Ho II 37/ 
0374 II JRb 
0.376 II 39J 
0.580 * 390 
0382 II 404 
1)40 II 7S 
1)42 II 7/ 
1)58 II Rl 11~ 121 167 
rb9 II RS 40'1 491 494 .,61 
noD <;6 II 84 .31tl 



PAGF 19 "y"r~MS 81tiA/d U>::b:JG PACKAGI:: CAr,N9!, 30(JOH)!::l ln N01ft:Mt:lj:~ 7n 

004 if 90 151 
1170 if n J.54 
Or:fUG if 14 ';)7';) 

DuMp 1'1 .. 44'1 
DXX 14 .. 30 
r:RF'L 81 14b 164 .. 440 
INIT .. ';)36 ';)6-1,) 

INPT if 540 ';)5U 
INWD ~31 ';);54 540 ';)51 if 56~ ';)66 
Kl if 441 453 5~0 !j70 
K2 if 44" 45'1 
KJ if 443 
1<4 if 444 
K~ if 445 
K8 .. 446 46';) 
KG 15~ .. 434 
LOR 45tS "181) .. 503 ';)09 
LIOAO '?l 131 if 5t4 
M100 460 ';)04 ';) 36 * ';)43 
NwCT 466 .. 471 4ll) 4~, 5~!j !j46 55d 
"II< 554 * ';)5tS 
!?!NIT if 46tl 481 
(IIPUT if 4n 4R~ 

9IT15 24t\ .59" if 4:>3 4?9 
R5TR * 21.3 
SAVE II ?O 3U JU ';)73 
SBPT 31/ ,)4'1 * 3.,~ 365 
STAD if 4·~9 

C:;X47 ;:I';) if ';)]£ 

TABL if 15 
TPSP 230 "AI) 291 ,,94 299 330 333 400 !I 419 

'In 
TYPl 90 if 41~ 421 
w 9~ 94 414 4':54 4n 51.0 517 ';)21 55';) 

5"7 
weNT * 43d 469 4"l1 ::;37 54'1 
W1H/IT 4f>0 46" 461 473 484 if 495 j ~)1 506 
X 1?1 in 21';) .3'50 * 43~ 464 
XPNl) 26 if ';)6" 
XPNT if 214 ';)71 
Y l?d 17.) iF 433 461 5,~~ 



llli 
ZlZZ 

490 

* ~1a 


