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IDENTIFICATION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

SOURCE PROGRAM 
LANGUAGE: 

COMPUTER 
CONFIGURA'l'ION: 

STORAGE: 

SUBROUTINES 
REQUIRED: 

TIMING: 

USE: 

SEL PROGRAM LIBRARY 

PROGRAM DESCRIPTION 

Catalog No. 303004A 

MEMDEX 

Systems Engineering Laboratories, Incorporated 

13 January 1967 

Under sense switch control, the program will load into 
all memory locations; all zeros and ones, indirect and 
indirect indexed; alternate bits, indirect and indirect 
indexed; walking one, indirect; walking zero, indirect 
indexed. Each location is checked for the proper informa­
tion stored. 

MNEMBLER SIOA 

Standard SEL SIOA 

0000 to 0502S, plus every other memory location. 
Not relocatable. 

SIOA Mainframe Diagnostic Loading Proce.dure 

Dependent on memory size. 

After loading, set the location tagged FIN (227 S) with 
the most significant four bits of the highest :me:mory 
address (see note). Start at location zero. The program 
will run continuously until halted manually. 

NOTE: For a 4K memory, no bits should be set in FIN. 
SK - set bit 3 

12K - set bit 2 
16K - set bits 2 and 3 

Snese Switches: 

SSw 0 up - the ell ones, all zeros test will run. 
SSW 1 up - the alternate bit pattern test will be run. 



Page 2 of 3 

METHOD: 
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SSW 2 up - the walking one and walking zero test will run. 
SSW 3 up - a halt will occur after an error type-out. 

Any com.bination of sense switches m.ay be used. 

Type-Out Form.at: 

12345 WORD aaaaaa 
Mem.ory Error 
12345 - location at which the error occurred. 

WORD - what the location should contain. 
ZERO - if the location should contain a zero. 
ONES - if the location should contain a zero. 

1010 or 0101 - the sequence of binary bits for 
the alternate bit patterns. 

1 or Z and XX - a walking one or zero error 
where XX = the left shift count from. the 
farthest right position. 

aaaaaa - the octal contents of the m.em.ory location in 
error. 

NOTE: This program. will destroy the contents of 
every m.em.ory location. 

To restart this program., start at location 158 . 

Setup Routine 

Sets the various addresses used to correspond with the 
highest m.em.ory address which is loaded into the location 
tagged FIN (227 8 ). FIN does not have to be changed if the 
m.achine in which the program. is to be run has a 4096 
location m.em.ory. 

Sense Switch Routine (EXEC): 

Checks the sense switches that are up and branches to 
the routine indicated by the sense switch settings. 

All Ones, All Zeros Test (ALLl) 

The zeros are obtained by clearing the A"':Register. The 
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zeros are then stored and checked indirectly through the 
location tagged STAR (2258 ). Ones are stored and 
checked indirectly through the location tagged FIN (2278 ) 
which has its index bit set. 

Alternate Bits Test (WORS) 

The constant tagged ONEO (2348 ) is stored and checked 
indirectly through STAR. The constant ORI (2358 ) is 
stored and checked indirectly through FIN. 

Walking One and Zero Test (WALK) 

The Walk One routine is executed first. A one is loaded 
in A and shifted zero times. The A-Register is then 
stored and checked indirectly through STAR. After all 
of memory is tested, the shift instruction is incremented 
and the test is repeated. When all bit positions are tested, 
the Walk Zero routine will be executed. 

The Walk Zero routine is executed in the same manner as 
the Walk One routine except that FIN is used as an indirect 
address. 

Ping Pong Routine (PIPO) 

The starting addresses are changed to include the map not 
exercised previously. The routine then moves the entire 
program to either the top or bottom map and modifies 
itself to return the program to the map from which it 
was moved. 

Address Reset Routine (REST) 

This routine is executed after every test to reset STAR 
and the index count contained in the B-Register. 
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00 .. -. 
-------- ------------- -------"------------------; 

"-" .. __ . __ .. -. ---- ........ _._-_._-_. __ ._._-_._----------------j 

. __ QQ.Ql_._0QO_QP ___ QQ.QO(j(JOO * 0010P 
00U2 OOUDO 08000000 * ME~DEX REV-l 00000100 
0003 DOUaO JQODOOOO * _____ ._._..:."1.t:: __ ~0RY TEST - USES I NUE)(f;JLANQ I N.o.~RI;GT .. _. __ .... _ ... _ ... ____ . __ ~0:..:::0:..:::O:..:::O~O~2c::::0c::::0 ______ -: 
0004 00000 OJOOUOOO * ALL L0ADERS MUST clE REL0ADEO AFTER 00000300 

_~Q_Q? .J~PQQj,LLlqVO __ i.)QQ1L* RJl\JN I;\JG Trll S PR0GRAM __ ._00000400 
0006 00000 UJOUOOOO * 00000500 

. ___ ·_QQ.~QJHJQQ __ .V.(JyJl~Ql)O_ * 00000800 
b008 00000 UOOOUOOO REL 
d009 OlUOO 70001000 ~R8 '1)00 ---_._---- _ .. -_. -- .--- .... ---------.-------::-=-::--"""'--:-::~----
0010 01uOO 01101247 LAA T~~ StT UP R0UTlNE 00000900 

_ 001.;LDJ,jJ.Ol U2lJll._?_;n AMAf i N fJ N C0NT A I NS HIGH BIT F0R M0RE, THAN 4K 00001.0QO 
0012 01002 03101247 STA T0P T0P IS THE HIGH L0CAJ10N F0R, PING-P0NG 00001100 
0013 o l,UO .. 'L 011-_9122 L. ____ . ___ i".AA_£J~ FIN BEC0MES AN I NO I REC:r ADDRESS OOQQl~Q.Q' 
0014 01004 05101224 AHA END F0R USE IN THE INDIRECT~lNDEXED 00001300 

___ O~0~1~5~~0~1~U~0~5-· ~U~3~1~0~1~2~2~4------S~T~A~~E7N~D~---------~07P~~~R~A~T=I70~N=S~,M~IN~Z~. SETS THE INDEX: BIT 00001400 
0016 0100b 05101244 AMA iIIll1\JZ eJN 1 NFl N --- .--- ._-- -.------ 00001500 

. ______ Q.Q.1,7. ...... OJQ.Q'?' .. . Q~Vn,g.?.7... _ .......... _ .. S.LA_ .... .f.PL .. _ .. _ ... _ _ _ _. _. __ . _.. . .. o. Q.Q.Q :l,9.J'-Q. 
0018 01Ul0 Jl101224 LAA END END BEC0MES THE INDEX C0UNT 00001700 
0019 ___ QJ,_Qj,J Q.610:L_~2' SMA ST 4R 9009J)30.0 
0020. U1012 00000002 NE~ F0R ALL 0PERATI0NS 00001900 
0021 01013 03101224 STA END 00002000 ---_._--._--_. __ ._ .. -- ------.------ """_. __ ._---_. 
0022 01U14 00000005 TAd 00002100 
U023 01015 _.YQ1LOUOOO_~ __ ~ __ .___________ . QQJl.O~~.QP 
0024 0101~ JOOOUOOO * EXECUTIVE R0UTINE 00002300 
0025 01Put2._0000uQ.QQ ___ ~ ____ _ 00002400 
0026 01015 00160400 EXEC SNS 0 SENSE SWITCH ZER0 00002500 
0027 0101b 12101026 SP8 ALL1 ALL 0NES, ALL ZER0S 00002600 __ --=..;..:;.;...-~=..:=-....:::...:::.=_:~:..:..:::--____ ~.::..-_=..:.;=_=!:._. _____ ~c!::-~=.L_.=!::._~c:.~:::...__. ___ .. ____ " 

0028 01017 00130401 SNS 1 SENSE SWITCH 0NE 00002700 
.()o..~9_ 0102(;_ l,~JUJ,D?O SPIj W0~S WIliRST BIT PATTERN 00002800 
0030 01021 J016u402 SNS 2 SEN~E SWITCH TW0 00002900 
U031 01022 12101072 SP8 ~AL~ WALKING 0NE AND ZEQ0 00003000 

.-- ---0032"-01 U 2:S 121 (J 1151 5 P 8 PIc 0 -1 PIN G - P 0 N GOO 00 3 2 0 a 
0033 . 01024 1~1111144 SPi:i Rc:ST __________ .. . _______ ""_ . ________ ._ .. ____ . _______ ---"0"".0'-"'O"".O'""'3..::2..::!.5~O ____ _ 
0034 0102~ 111U1015 dRU cX~C 00003300 

._QQ~~_.9_l026 u)OPLJ()OO * OQ09_34.0Q 
0036 01026 0000uOOO ALLl ZZZ ** ALL 0NES, ALL ZER0S TEST 00003500 

_. _.Jl037;_ 01027 .Q_QQ.QuOQ3.__ .... CLA__ 000036_00_ . 
. 6038 01030 03301225 STA* STAR _ ST0RE Z~R0S )NDJRECT 00003700: 
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0039 01031 1~601225 CMA* STAR 
__ ~~__'o103~ __ .1.21'O...l2_::i.:4 SP~ ;:R~Z 

0041 01036 1110106~ 8Ru *+2 
0042 0103'1 l.;) 1111 ~~._ . ____ l'l' 0 E K 3l _________ _ 
0043 01U3~ ullU1243 LAA ~~~~ 

__ ~044 j)1_030 _.iJ~.)I)l.~27 STA* F I \1 

0045 01U37 156U12~7 C~A* FI~ 
___ ~ Q~~1_\J4 0 lz..l_ U 1_?Q 5 S P 0 ~ Rj 1 

0047 01u41 11101J43 dRU *+2 
U048 01U42 121U1~65 SPd ERR1 
U049 01U43 141U1225 IMS STAK 

_~~O 01(j44_Y.QOULJJ~6 18S.._ 
0051 01045 11101027 dRU ALL1+1 

_-----.llQ5~_~~_.J,_2JJlll1.!L ___ ... .sEt;! .. R~ST 
005~ 01047 11~U1026 8RU* ALL1 
0054 01U50 UOOOOOOO * 
d055 01U50 uOOOuOOO W0RS llZ ** 

........ O.9.~.~ .... _jU·_q.~.~ _.~),.l!J.J_f~H_LAA ..~j;~ ~ (~ 
b057 01u52 U3J012~~ STA* STAR 

___ 0_0.5JL.~t0_~_15 .5 0 122 5 .c M A * S T A ~ 
0059 01054 12101276 SPb ER10 

ZE:RIOS ST0REl..l 

YES 

YES 

INCREMENT INDIRECT ADORES 
... --

Nro, REPEAT TEST 

--_ .. _._ .. _--_ .. ---
ALTERNATE BITS TEST 

ST011E I NO I REeT 
SH'Ir<ED PR0PERL Y 

_-..!::!O~0~6~0'--~U~1~U~5~5__=1~1.:1..=!.O.:1..=!.0~j..!..7. ___ .!:!.b...l.'{.!:!.U _ _=_*..:..+.::."2 ____ .. ____ '[1: S ___ . 
0061 01050 12101276 SPd ER1~ 

_ .. _. ___ JL062 ___ Q1Q.5LJ,Ll,JU123_2._ LA~ .. 0H1 
0063 01060 U33U1227 STA* FI~ 

_._-.-UQ.6 4_0 1 0 ~_l 1?~ Ul2 2 7 __ . eM A * F L'J 
0065 0106~ 121013U7 SP~ ERa1 
0066 01063 11101065 BRJ 
0067 01064 121013u7 SP8 . 

...... _.QQQJL. ___ 01QQ? l4.:U.ll22.5 1 MS 
0069 01066 uJOOvO~6 I8S 

*+2 
~R01 
STAr{ 

__ Q.QZ_O _ 01Q61J,.1.1Q1J~1 dRu ..J0RS+l 
0071 01u70 12101144 SPb R~5T 

YES 

INCREMENT INDIRECT ADORES 
INDEX = ZER0 
N0, RETURN T0 REPEAT 

00003800 
00003900 
00004000 
00004100 
00004200 
00004300 
00004400 
00004~PO 
00004600 
00004700 
00004800 
00004900 
00005000 
00005100 
00005400 
00005450 
00005500 
00005600 
00005700 
00005.800 
00005900 
00006000 
00006100 
00006200 
00006300 
00006400 
00006500 
00006600 
00006700 
00006800 
00006900 
00007000 
00007100 

iJ072 01071 ;;,1.,H)lJ2c:.!.Q __ ---"d'-'-'R..·~_ti~ __ .. . -____ .. J;Ul. __ .. __ ..... __ .... ___ ._ '" ..... _____ . _________________ O"'-O"'-DILO ..... 7L 4:I...lLO 0"'--__ _ 
0073 01072 JJuu0JOO * 

___ ._·Q_OI4 .01072 0JLiijoJ.)uO WALK ZZL 
LAA 0075 01u7~ ul1u12S0 

_____ QQ.lf?_ ._.Q.10 7"1 u 0 u D f) Q 16 
0077~ 0107, J3~U12~5 

. _ J.SL __ 
STA.* 

** 
'M.JE 
o 
STAR 

WALK 0Nt: R!2JUTINE 
SI'U FT 0NE 
ST(i)RE INDIRECT 

00007450 
00007500 . 
00007600 
00007700_ 
00007800-
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0078 J1u7b ljjU12~5 
.. QQJ9 Qly77 121U13iO 

UOBO 011DO 111U11U;;> 

C'1A* STAF{ 
SPd fRAil 
dRU *+2 

U081 Ul1~1 :21U1S20 SPd E~~A 
---::--::-c:.~--7-=-=~=---::::...:.c..:::c-:."":~=-7- ... --- --. .. ..... '-"' .. -... . ..... -- .. -. 

UOB2 011J2 ~41J12i5 IMS ST4~ 

J083 011J~ uJUUuJ26 18S 
U084 Jl1J4 111')lJ?3 :!Ru tiALr\+l 

LAA rJALi\+':: 

ST0RED PR0PERLY 

YES 

INCREMENT I~DIRECT ADORES 

CHANGE SHIFT INSTRUCTI0N 
.. _._Q .. Q.§ ~ _.ll.l;l..D j uJl.i U J J u 0 * 

0086 0110j 011U1074 
0087 01100 ujl01231 -'---=-=-='-'---=:..=.::o..::....:'--'~~=-=--=-=--___ ~-'-'-~---'-='-'-'-________ ... ___ ...... _. AMA {]I\J=rl 

0088 Jl1Ql u51U1J74 
. _o.Q.(;l~_ 0111U 121U1144 

U090 01111 141U12j6 
. __ 0 02.1....lJ 11-1? 111 UJ:} (3 

0092 01113 000U0000 * 
0093 01113 01101233 wAl 
0094 01114 u3301227 

_._._ .. Q995. Q1J. :12. 15" D12 27 
0096 01116 1~1U1530 
~()V OlJ..tl 11101121 

0098 01120 l'ilOLS30 
0099 01121 141U1?25 
0100 0112~ JJOOuU26 

__ JJl 0 1 ... _Ql1 2 ~.l-11 uJ 113 
0102 01124 011012,,3 
Q1Q.~ __ \)112 :>.u_2:1.0J.? ,+.3 
0104 0112b 00000113 
0105 01127 031U1233 

STA AALK+i 
SPd qt::ST 
I"1S SHC;\i 
8RLJ ...JALK+l 

LAA 001 ,--"-------- W A L K Z E R ~ R ~uU N E _____ ._. 
STA* F 1 \i 
Cf1 A* F I \! 
SP::i CY1A1 
oRU lH2 

SPt:> eviAl 
PI S S T A.F _____ . ___ ._ .... 
I:3S 
dRLJ 
LAA 
U3A 
FLL 
STA 

wAi 
001 
0N~S 

1 
ZlOl 

o 

---.. '--.. --.-....... ----- .. -.. -.. 
0106 0113U 121U1144 
0107 U1131 14101240 

~- _._ ... - ~ -

0108 0113i l11Ul113 
D:l,Q_9.QJJ.3,:, J 11 U 12:;,3 
0110 01134 v.HUiJ74 
0111 0113:> ul101~j7 

0112 01:1.36 J311.l12jh 
i.Jl1~ . 91:i.3/ Jl1Ul~41 
0114 01140 U51~1~40 

. ___ .IU.l.~ .. _ Qj..:). 4 J u:1. lU 1 .~ <i. 2 
0116 01142 031U1203 

SPd 
IMS 
dR0 
LAA 
::iTA 
LA.l\ 
STA 
L4.A 
STA 
l.,.AA 
STA 

~t:ST 
~ s c;;\) 

:.01111 
lSl 
wAL.K+2 
\! t "I 

S rl C Iii 
,\!i::CN 

~SC;\i 

. '\jCI!r\ 
{l01 

.. -.-....... ---
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CYQ 

00007900 
00008000 
00008100 
00008200 

---60-0-0-8-300 

00008400 
OOOOR500 
00008600 
00009000 
00009100 ..... ---.---~~~-=--=--
00009200 
00009200 
00009300 
00009600 
00009700 

_.. 0 a OO~9,--,8,,-,0::.;0,,--__ _ 
00009900 
00010000 
00010100 
00010200 
0001030U 
00010350 
00010400 
00010500 
00010600 
00010700 
00010800 
00010900 
00011000 
00011100 
00011200 
00011500 
00011600 
00011700 
00011800 
00011900 
00012000 
00012100 
00012200 
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Ul17 0114j 11301072 8RJ* 'tJALK 
.U tJ,1LQJ :1,34 ;J DUD U J U 0 i(-

0119 01144 000U0000 R~ST *** ** 
_ ~0-=1,-,=20 0114 ::J;j 11 0 l2;2 ?___ ~_ .. :1 c;.G. 

u121 01140 u51J122S ~TA ST4~ 

._0122 0114/ J21U.J..2i4 L3A f,\J 
0123 01150 11jU1144 d~U* ~eST 

ReSeT INOI~~CT A~D INDEX 

__.0.12 4 011 j 1 u J 0 U u Cl 0 0 * 
0125 01151 uOUUJOUO * PI~G P0NG R~UTINE 
0126 0 11 51 000 U J 0 U 0 * ____ . _____ . _____ .. _._. __ . __ .. _ .. 
0127 01151 uOOOOOOO zZZ ** 
0128 . 011:5 2 _(,1_:1.1 V~22:; PIP 0 L A A S T 1I. K 
0129 0115S 031U1245 STA 

.. __ JJ130 01151....011UJ.._2~7 LAA 
0131 0115~ U3101246 STA 
0132 01156 06101245 
0133 01157 03101227 

.. ___ . __ qJ.~.4 .. _ .. .9. j,1 qqU)O() .0) ()::5. 
STA 

.CLA 

SAVe 
F I\J 
ST'ilF< 
SAVE 
F 1\1 

0135 01161 u·31 r11226 3TI-I 3cS 
_QLHL 0116:2 031;)1225 STA SH;i 

OL57 U116j 011(112::>1 LAA tjRJ 

EXIT ADDRESS 
RESt:T ALL ADORESSES S0 PR0GF<AM, CAN 
BE M0VEU T0 T~P MAP T0 EXERCISE 
k0WtR P0RTI0N 0F MEM0RY 

0138 01164 0·51011,2 ~JA __ .£J:~._ .. _. _____ . __ 
0139 01165 01101224 LAA END 

_-.JJ 14 \L_QdJ,_6 bL,lJOQ u r:w 2 ,~ E l:i 
0141 01167 05101230 AMA ~N~ 

. ___ 014 L0.11 7J,LJ) 5101..1.;; 1 A M A ? I P 2J-1 
0143 01171 u31Ull~1 STA ~IP0-1 

_~O-=1,-,4-,4_...>:O,-,,1,--,,1:.-!7-,,2=---...::U,,-,?=-=1,,-,U:<-:· 1...,2=.c-j~2~ __ ->cL"",B-,-,A. I tJ X _____ . 
0145 01173 G13U1250 LAA* a~T 
0146 01174 u33U1247 ::iTA* TIJ~ 

0147 01175 00UUjJ2~ 
0148 01170 111U11/3 
0149 Ulill 11~Ui1S1 

_ --",Q ... 1.£5 i.L _Q.l.t...J J .; LiJl~_'t'5 
U151 UliJl J5~U1~~5 
U152 01~O~ v31J12~6 
0153 Ul~J3 011U1246 

______ 1,).154 .01 0::: 0 4 \J j :i. Q 12..<:: 7 
0155 01~J' Jl1U12?2 

1 !3::) 
dQu 
bRU* Pl°,J-1 

e 0N ~._ LB.l:L._ ;::,p, 1/.£ __ _ 
STA 3P.'i 
STA 31:8. 
LAA ST'!Jr< 
STA FI\I 
LAA LAI\ 

S~T EXIT ADDRESS T0 G0 T~ T0P MAP 

AFTiR M0V~ IS C0MPLETE 

. ----.-.---.... ---.... --.. - _.'--' 
M0V~ PR0GRAM T0 T0P MAP 
T0 EXERCISE L0~ER PART ~F 

MEMiURY 

EXIT T'II Hjp ~~AP 

J:\ ES.tL.A LL .P, U D tiE.s.~~ .IL2JUliLR A MeA N __ _ 
81: M0VEu BACK T0 THE 80TT0M MAP 

00012400 
00012446 
00012447 
n00124=-5~O _ 
00012451 
00012452 
00012453 
00012500 
00012600 
00012700 
00012800 
000129Q.0 
00013000 
0001;3100 
00013200 
00013300 
00013400 
00013500 
00013600 
00013700 
00013800 
00Q13900 
00014000 
00014100 
00014200 
00014300 
00014400 

._ .. ______ .00014:5 OL ______ .. 
00014600 
OOCl14700 
00014800 
00014900 
00015000 
00015100 
00015200 
00Q15300 
00015400 
00015500 
00015600 
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---- -- -------- --- --------- - -----------

0156 01206 031Ull?2 
______ g 1,'? 1 ___OJ 201 _~:l,.:l. 0 ;L? 2 4 

0158 0121u uOOU0J02 
(J 15 9 0 1 ~ 1 1. J 51 ') 1. ~ j L) 

.. ---------- --

STA 
LAA 
NEll 

PIP0 
EN') 

A ,"l A ~:\jC: 

---------- ----- -- -------- --

._--- --.------~ 
01b00121.:: Jjl()l~46 STA '::iTeR 

__ y:J".§1, ___ .Qj.~1.) vlllJ.i..bl U,A;J I :/0-1 
0162 01~1~ J61U1246 SMA STb~ 

___ ~~1~QJ~1? ___ -LS1_fn,121__ STA _ PI ;10-1 
0164 01210 u21U12j2 LBA lUX 

------------- ----- ----- --------------; 

00015700 
00')15800 
00015900 
00Q12_000 ______ _ 
00016100 
00016200 
00!116.300 
00016400 
00016500 
00016600 ____ _ 
00016700 

_--=O;.::1:.;:6;..::5_-=0;.::1;.::2~1:..;.7--=0:..;:1:....::j-=LJ:..;:1:...:;2=-'1'-'-7----'=L'_'_A:..:..A=-*--'T...:::iO-'-P-_____ ---'-:'M...:::I!l~V-=t:--'p: R i() G ~_A i"i _~_A_~ K T_L~_~T T 01L_~ __ 
0166 01220 JjjU1.2~O STA* 80T AND C0NTINU~ 
0167 01221 JPOOO_O~q ___ lBS_ 
0168 01222 11101217 dRu *-3 

_ 0169 U122;5 113LJJ,1.?1 dRL,lit PI P0-1 EXIT T~ 80TT0M MAP 
017001~24 U0000000 * 
U171 01~24 25407777 ~ND 

---::-:=-::-:::-----'~~'---"::....:,_:....::.....:.-":-'-~-::.-:::-:'-::-::'_7_::~--'---=-'"~-------- ---------------- --- -
0172 01~2~ ~?4U10UO STAK 

UAC , 7777 
DAC 'IOU;] 

__ QJt~ ____ QJ,'? 2 62:) 4 0 1J uO ell: f3 
0174 01~27 JDOUUJun FI\J 
0175 01~3iJ lIJJOu~)u1 ~~i\!t=: ---.. ------.- ~.----- . 

0176 al~31 GJOU01UO 0NEH 

LlA(; 
ZZi. 
UA Til 
j)AT~ 

0177 0 1 ~ 3 2 u 'HI I 21 5 I D X ---!~:--: 
0178 0123j UJl/1776 001 
0179 01234 JJ12~252 O~E0 

DATA 
DATA 

------O~ 0123-S--uSO;~j~5 0H1 
_ .Q181 ___ 01?~_tJ __ \;O:lJi' IJ>OSHCN 

0182 b1237 UJ177700 N~W 
0183 01240 0017/760 RSCN 
01~4 01241 00177760 NECN 
0185 01242 J0177776 N~W~ 

----- 0 i 86--012-4,3- l;-ji j 7 7 i 7 0 I'll E S 
__ Q1:~Z __ .9_~2H U:):LUuJuO M I NZ 

0188 01245 uJ~O~OUO SAV~ 
018901246 JJurj_~~~9 ST0R 
0190 01247 ~5bO/jU3 T0P 

____ 0 ~ 91Q1_2? (j ~ :5 6 !J i.J j U:3 80 T 
0192 012?1 lllLJ1~JO SRU 

- 0193 01252 J11LJ1225_1~A __ 
-----0194"--0 i~-53--v J 00:;-0 i 6 L 5 L 

DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
JJATA 
UATA 
DA TA 
LZL 
ZZZ 
UAC 
DAC 
tsRLJ 
LA_A 
LSL 

'iDO] 
** 
1 
'1:10 
-3?3 
-2 
'1252:>2 - - . ._. 

':5~525 
-16 
-16 
-16 
-16 
-~ 
-1 
'1000UO 

** 
** 3':107,1 
323,1 
PIO'\lG 
STAR 
0 

00016800 
001)16900 
00017000 
00017100 
00017200 ------- ----- - --------------------------::'-"'-""-=-=~..:o_--
00017300 
00_017 40~ 
000175bo 
00017600 
00017700 

___________________ " ___ ----'0::-:O:...oO~1:...:.7-=8'-=O'-=0'-------
00017900 
00.Q18000 
00018100 
00018200 
00018300 
00018400 
00018500 
00018600 
00018700 
00018800 
00018900 

____________ -"'0'-"0'-"0'-"'1~9~Q~0~O ________ _ 
00019100 
OQ019200 
00019300 
000 19~ __ O_Q 
00019500 
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Cr:J o 

0195 01~54 uOOOUOOO * 
l)1.2.Q..~~2lfLJ 0 Q 0 1,.1 PU 0 Ek RZ * ** ** 
0197 0125? 121013j5 SPd SA:3 
0198 01~56 01101 4 ?6 LAA LcTd 

_--"-~~--,,-=--,--,,---:;:..=-.o..=--'O...~ __ -=-_,--,-_=-=--,-,, _.. __ .. ~ 

0199 01~j7 J31J147C STA MiSS 
0200_Qlioy ~ ~:l.JJn4j7 LAA U:Tio1+1 
J201 Jl~61 J31J14/1 

_lJ ~Q2~_JH_¢ 6~~.21 U;L,L62. ___ . 
0203 01i63 121U1361 
02U4 01i64 11jU12~4 
0205 01i65 UOOOU000 * 

~TA 'kS3+1 
SPt:! TP?l 
Sp;:s LA::! 
dRu* ERRZ 

___ O_? 0 6 01 i_2.?_. J J 0 U!.d:HJ.Q . ..E Ii BL..!~ ~~ * * 
0207 01~66 121U1355 SPb SA~ 
0208 01~67 U11014oDm ______ J.AA. L~.T1 

0209 Ul~7U 031U1470 STA MiSS 
0210 01271 01101461 LAA LtT1+1 
0211 01272 U3101471 STA MESS.1 

.. Q~JL. 0:l1l~ __ 12j..f)J362 SOt:! T?Q 
0213 01274 121U1361 ~Pd LA~ 

_~2.l!L...JL1.!U::> 110 U126 5 d R U* ~R ~ 1 
0215 01~7b UJUUUOGO * 
0216 01~7b JOOOuOGO ER1~ *** ** 
0217 01~77 121013::>5 SPtl 

__ 021,JL 01~_OO J110119L LAiL 
SA8 

J. E1- 0 
0219 01j01 03101470 STA MESS 

.~_ .. _Q2.2.(l~_Q2.-QlliL1~_63 U. A __ L t: 1 Q + 1 
0221 01303 03101471 STA M~SS+1 

o 
~--- ~~~-- ~~ ~ -------~---~-~~ .~-- ._._-- .------~--; 

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

ZER0S ST0REU ERR0R 

0NES ST~RED ERR0R 

SET UP TYPE 0UT MESSAGE 

--------------

00019600 
0019700 
0019800 

~ __ ~ _____ .....:0"_'O:c..:l::....:9'__'9c....:O::....:O=__ ___ _ 
0020000 
0f)20;lOO 
0020200 
0020300 
0020400 
0020500 
0020600 
0']20700 
0020800 
0020900 
0021000 
00211 ° O. ____ ._~. __ 
Q021200 
OfJ2130() 
0021400 
0021500 
0021600 

.. __ ~ __________ --""0.=0.=2.=1.:-7.::..0-"'-0 _____ _ 

SET UP TYPE 0UT MESSAGE 
0021800 
OO~1900 
0022000 
0022100 
0022200 

-'----"'0'-'=2c.!=2.!:2_~Q ... l.;::;j~0.....!.4--=1_=_2_=1.:.!.0_=1~3~6.=!.5 ___ :.LS.:_p~d_.,!..T!.....P;;..0 __ .. ___ . __ ._ .. ______ _ ---- ... _._._-_. ._ .. ____ ..... ___ ._. __ -'O"'-'O..u2....,2.....,3'-'O~O"---____ _ 
0223 Dlj05 12101361 SPd LA~ 

._022A __ .Ql_j.QL11~QJ_2?1> tlRU* Eklb 
0225 D1307 UOOUJOOO * 

._ Q:2~_Q ___ Q 1 j Q'?_i,iQJ,J U u D 00 E R 0 1 * * * * * ZER0-0~E STaRED ERR0R 
0227 01310 121013j5 SPd SA3 

_---"'Uw=2'-"2'"""8c--"'Oc.&.J .:::t!.3c.&.J ...&.l-...!.1U..;.l ..I.l ..... U..l.l...:!.4~b.:!.4 ____ .J...L.~A.QA_.J...LJ-c-"lQ~1 _ _ .. ___ _ _. ~ ... .s.tJ UP.-S Y E£ .... 0 U T ~ 1E.S.SA.G.L_u_ ~ _n __ . .. ____ _ 
0229 01312 Uj1U1470 
Q2~0 j)Ln3. J1J.D14b5 
0231 01j14 jjlll1471 

_ Q 2.3 2i11~..1~_12111L~Q5 
0233 on 16 121(11,j 61 

;:iTA 
LAP.. 
STA 
SPd 
SPtl 

;'1c:SS 
L201+1 
'1c3S+1 
TP~ 
LA8 

0022400 
0022500 
0022600 
0022700 
01")22800 
0022900 
0023000 
0023100 
0023200 
00233QO 
0023400 
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0234 01317 116013U7 
0235 .. __ Q..1.62U Ol.lJJ.QLlQVQ. * 

o 

8RU* ER01 

0236 0132U 000000JO ERWA *** ** 

. C~talog ~? ... },<>3~~1=A. .... 

o . 00 
.> _._ .. _--_ ... _-_._--------------,---: 

._._._-._-_ .. _--_ .. _-

WAL~ING 0NE ST0RED ERR0R 
0237 01621 1?lUL~~5 ... ::;Pi::i S.A8 ..• _ ..... __ .... 

0023500 
00235?Q 
OCl23600 
0023700 

0238 01.522 Ul1Ui406 LAA ~1 

_....QZ~.<l.._ QJ,~.?3 .l,J.3;L!J1 4 /Q STA MeSS 
0240 01324 01101237 LAA NEA 

. _.:'-'0 2 41 .. ..-J1.U. 2 ~ _v Q.1U 12 ~Q. S M Pi.. S rl C I..., 
0242 01326 12101340 SPd GSCN 
0243 01321 11301320 dRU* ~R~A 
0244 0133U uOOOUOUO * 
0245 .. 01330 i,J.QOOLJQ.PQ_t;vJAj, *** ** 
0246 01331 121U1355 
0247 01332 u1101467 
0248 01333 03101470 
0249 01334 01101?41 
0250 01335 06101240 

... _.0251._ 01,536 ..1...2101~.'+.9 ... 
0252 01.537 113U1330 
o 253 __ ._.9~~ 4Ll(.l.Q 0 O.L}QO Q * ... 

SPl::i SAg 
..u.8-. .. 't11 

STA MESS 
LAA Ni:CN 
SMA RSCi''l 
SPd GSCN 

0254 01~40 uOU00000 GSC~ *** ** 
0255 01341 0000U002. NEG 
0256 01342 OOOOU312 FRA 3 
0257 01343 051U1 412_..... AM~_J_W0.Q .. __ 
0258 01344 00000113 FLL l' 

. ___ 9259 0134!:> uOOOU:U2 ____ .... R~L.J, 
0260 0134b uOOOu:516 LSL 5 
0261 01647 00000313 FLL 3 

. 0262 01350 J5101472 AMA TW06 
.. ..Q. 2~~_ .. _ 0 13 ?J,~3 .iQJ5!1 S1~. c"1 E S S + l' 

0264D1352 12101365 ~Pd TP~ 
Q2 65~.-ill.s..'?~.l21 Ol.~ 61 SP Ij L A a 
0266 01654 11jU1340 8RU* GSCN 
0267 01j55 JJUUuJOO * 
0268 01355 03U00000 SAB 

_ .. Jl.?69 .. .D:I,.550 i.J 31~U.4/~ .. 
0270 01357 i.J41D1474 

_ .. _.9 2 71 c JU j 6 UJ.l~ Y.1..~ ~ 2 ... 
0272 0136i u00000UO * 

*** ** 
STA SAVA 
STt:i SAVd 
8RlJ!S.A :3 

SET UP TYPE 0UT MESSAGE 

WALKING ZER0 ST0RED ERR0R 

SET. UP TYPE 0UT MESSAGE 

G~T SHIFT C~UNT FIllR WALK~ 
I NG 0NEA.ND ZER0 ERR0RS.:_. 

FINISH TYPE 0UT MESSAGE 

0023800 
0023900 
0024000 
00241Q() 
0024200 
0024300 
0024400 
0.024500. 
0024600 
OO~4 7tHL 
0024800 
0024900 
0025000 
QP25100 
0025200 
QQ?530Q 
0025400 
0025500 
0025600 
J~J)25709 
0025800 
OO~?900 
0026000 
0026100 
0026200 
OO~6300 
0026400 
0026500 
0026600 

___ ._ ....... _. .. __ .... _._ ............ _, ._. . _ . ____ ._._ .. __ . ___ ---'0...,OoLJ2 .... 6"""'7wOo<.oO"--____ _ 
SAVi: A AND dREG. 0026800 

0026900 
0027000 

.OQ271.oO 
0027200 
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C~.J o 

-,--.. -"'."-"--~---- ._._-_ .. - - -- - -----_... -_._ .. 
0273 01~61 JJUGuOOO LAB *** ** 

__ Q~ZL __ QJ';>_6_~ ~1:1. O:i.. 4 n LA-A SA VA 
0275 01366 021U1474 L8A SAVb 
0276 01564 11301561 __ . __ dRJ*.J"A3._ 
0277 01jSj JJOOJOJO * 

_ ..Q.~]8_Q.1...,56? J ~1 U U 0 Cl UO T P 0 
0279 J1j6b J21D1225 

_ ---",O...,,2hO 01 j 6/_1_?:i.U ;1..4;;;.;2 
0281 01370 12101452 
0282 01371 121Q1452 
0283 01372 U2101470 
o 2 8 4 0 1 3 7 3 1 21 0 1 4_l..1_ 
0285 01374 02101471 
0286 0137~ 12101414 
0287 01376 12101452 
0288 01377 U~3U1225 
0289 01400 OOOUJOU3 

___ Q.?_~!L..Ql4 0 1 __ Q9_Q9 u 113 
0291 01402 1~lU14~7 

__ .. 029.L ___ .lll4J~ .. UQUCJUVOz. 
0293 J1404 00UU0002 
0294 01405 00000002 
0295 01406 UOOOu112 
0296 01407 12101422 
0297 01410 12101446 

.... --..02.2~01..tlL_(L2LH.L "LQ.L_. 
0299 01412 UOOOUOJO 
0300 01413 116U1365 
0301 01414 JJUU0JJO * 

*** LBA 
SPd 
SPd 

** STAR 
SHfT 
SPAC 

SPtl S?AC 
LBA'1iSS 
S p~__ 8I1ljl.L_ 
L8A vleSS+l 
SEd __ . _ 8"U.I T 
SPt:! SPAC 
LBA* S[AR 
CLA 
FLL 1 
SPd TYPe 
CSd 
NEG 
i\itG 
FRA 1 

_s'E~ ... $tjF T ~ __ _ 
SPd CRLF 
SJ"IS __ 3 _ 
HLI 

J) 3 02 . .Q.111 'L~) i . .L2l,JQO OS 0_U r * * *. * * 
0303 0141j 0JUU1013 FLL g 

_ 0_3.0.4 ___ .011.16 1~lU1437 SPti TY~E 

0305 01417 J00il1J13 FLL 9 

- Catalog No. 303004A 

o .-~- ----0 --0 -- -

--------------- ---·---------·----------'--------~--I 

._------ --.-------

L~AU A AND a KEG. 0027300 
002740Q 
0027500 
0027600 .-.... ---. ------. -----.. --.-.-------=.o<-=c-::-=-=-=------i 
0027700 

Ty'Pt 0UT MESSAGE 

L0CATI0N 

00.2780(,) 
0027900 
OQ28QOQ _ 
0028100 

. ___ ._. _______________________ --"'~_""8_'=_"'=0 _____ _I 

ERR0R MESSAGE 0028300 

__ 0UIPJlLC0NIENLklf L0C. 

-----------

SWITCH ~ U~, HALT 

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

B Rt:G. 0UTPUI 

002840Q_ 
0028500 

._ ._ OD~ El.f111 U 
0028700 

------------ -----'-'.....--"'-"<. .......... ------1 
0028900 
P02999Q_ 
0029100 

____ .Jl02220..Q_ 
0029300 
0029400 
0029500 

JUl.? 2. 6 OJL _______ _ 
0029700 
00298.CLO 
0029900 
0030000 
0030100 
003D20Q 
0030300 

0306 014? U 121014 j L __ ---"SL:..P J::L-IJ:£_f; ___ . _ .... ___ ._ .. _______ . __ .. ____ .. _________ . __ . ___ . __ _ 

000304_QO 
0030500 

00030600 
0307 01421 116U1414 dRU* 30JT 

.. Q~U8 0142~ 00UU~OuO * 
0309 01422 JQOOUDOO SrlFT *** ** 

_______ L1..310 ___ 11142..3_.JJ :) UJ100 U,3 CLA 
0311 01424 121U1432 SP:j SHF.5 

0uIPUT ~ 0CTAL DIGITS 

0030700 
0030.800 
0030900 

. QQ31.OQ1L 
0031100 
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-----c~ o o 
---------- . ---_.----

---------------------------------------------------

0312 01425 12101432 
0313 014?6 1?::lJJ.L1.~2_ 
0314 01427 12101432 

~_15 _ 01430 121U1432 
0316 01431 i13014~2 
U312_QJ43<:; -J_,J.QUJJJLJO * 
0318 0143~ 0JOUUJOO SHF3 

SPB 
SJ~i:l 
SP8 

*** 
Fl..A 
A~1A 

SrlF3 
SljF:3 
SHF3 

** 
3 
Tt/llb 

0UTPUT 0Nt 0CTAL DIGIT 

. Catalog No. 303004A -- ----'----0 O--------~ 

0031200 
0031300 
0031400 
0031500 
0031600 
OO~1700 
0031800 
0031900 
0032000 

_~~_Q1..'!,$_~...hJO_QJJ LJ 317_ .. 
03~0 01434 JS1U1472 
0321 01435 i?1U1437 _--=--==-=---='-=--'c=..:::'---"~"-==--:...;"_'__ ___ ""_'_=____'__'__-=------- __________ .. __ . _________ _ SPd TyPE __________ .. _______ .-. _____ -"0'-"0:...::3~2:..::1=_=O:...::0'___ ___ _ 
0322 01436 11301432 BRU* SriF3 
U323 01437_jN9UUQ.QQ* . _________ _ 
6324 01437 UOOUUOOO TYP~ *** ** 
03 2 5 01 4 4 U u J 13 U 1_~ _______ Jd~_B_'.J. ~U 1 Ul 
0326 01441 UOOU1000 DATA 'lJOO 
0327 01442 00001016 LSL 8 
0328 01443 0017U1U1 DATA '170101 
03 2 9 _J11'!.'±1 J D.,J U LJQ Q} C L A 
0330 u144~ 11jU1437 8RU* TYPE 

~ ___ Q 331 __ (,):I-_,±.1_9_ 0 Q..LJO U_J 0 0 * 
0332 01446 JJUUUJOO CRLF *** ** 
0333 01447 U21U1475 
0334 014~O 121014i4 
0335 01451 11601446 
0336 014~2 UOOOOOuO * 

L8A LFCf-I 
SPd 30UT 

_ j:lR~_* .Q.8Lf ~ 

___ Q~~~1i?_~_ U.QOOQQQO SP.Ac;_*** ** 
0338 0145~ U11U1476 LAA SPCE 

0UTPUT A REG. 
CEJJ 1,w 

AIOP 1,W 

0UTPUT CAR. RTN.,LN. FD. 
------------------_ .. 

0UTPUT A SPACE: 

0339 01454 121U1437 SPd TYPE 
----"'-=-"-=-----'==--=,,--:::.c::...:~~,::,..o,_---~_,____'~-=----------~.-----------------

0340 014j5 11301452 8RU* SPAC 
0341 01456JOUO\l_Q~O * 

--- --o~f42----o14 56 ~ J 0 0 [) J 000 * 
_ o~~.3___ \) 14 5~ 00 J,.:> ~ 30::; U: T 2J U A T A "Z E ~ i.J ' I 

0343 0145/ UJ1j1317 

0032200 
0032300 
0032400 

0_03_3000 
0033400 

~OQ3350Q _. __ 
0033600 
0033700 
003380U 
~Q Q~~_2Q Q __ _ 
0034000 
0034100 
0034200 
0034300 

-~~------------~~..:::...:::~----
0034400 
Q()34500 
0034600 
0034700 

() 3 4 4 __ ~L~.:.(Jl4 / 716 U: Tl iJ A TA '-' Z I~:: S~ _____ ~ __________ _ _ ___________________________________ x.0"'-O=-3.c..4 =-8=0=-O __ ----
0344 01461 0J14~723 

0~.15 0146iJJl~y6_bO U:to DATA' '1010" 
0345 0146j JJ16u660 

____ Q~46 _ Q156'f_~Q:L.5JL26_:L Lt.QJ,l.J~TA~ 'OJ01' , 
0346 01465 00130261 

OQ~4900 

.QQ~_;;QQJL __ _ 
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CJ 

0347 01466 J013U640 
_____ Q3~~1_4 6 7 0 OJ,2 :; ~ 4 0 

0349 01470 JOOUJOJO 
0349 01471 000UuOOO 

Wi 
WZ_ 
MESS 

o 

---- .. 

DATA , , 1 
Ll ~IA_ 

, '7. 
DATA 0,0 

0350 U147i UOUOu260 T~06 DATA 176 
0351 U147~_~_·J_LllJQ:JUO SAVA OA r A _0 
0352 01474 uJUUuOUO SAVb DATA J 

, , 
, , 

0353 0_1.1LLQQl.llb.t~J.2.1-F~Q AlA :-.:: 93 0 2 
03S4 0147b UOUUu240 SPC~ DATA 160 
Q355 01477 UUGOuOQO * 
0356 01477 7040UOUO END 
____ ~E~X~E~G __ Ol015 

ALLl 01026 
____ ~W~0~R=S __ ~0=1~O~?~0_ 

wALK 01072 
wAl LJ1113 
RtST 01144 
PIP0 01152 
P0NG U12UO 

________ EJ1!L LJ ;1,.2.2 4 
STAk U1225 
8tG U1226 
FiN 01227 

____ --'0"-'-N=E ___ ll1-...260 _____________________________ _ 
0NEH 01231 

_____________ ~I -"'CD X __ U 12_J2_ 
001 U1233 
01~t:0 01234 
0H1 01235 

______ 5 H C.1L ___ u 12 ~ 6 
NtW U12.:>7 

_________ B_::lC \'J ___ (JJ 240 
N t: C ,'II U 12 41 

Cata;Logl'{g._ 30~QJ)±A. 

o . 00 
------- ------ -- ---------------------------:-------; 

--
00.55100 
Q035~I)Q __ 
0035300 

----------------------------------=-:--,::--c:------i 
0035400 

___ On35?().Q 
0035600 

OQ03570Q 
0035800 

___________________ ---"0'-'-0'-"3'-"5:...;9'-'0...,00<.-____ ---1 

------------ ------------------------: 

-,-<-() .. 1 ..... / ;:I.4 2'----______ . _________ .. _____________________ _____________ __ _ 
:o.'l t: s 
M i "Ll. 
SAVE 

___ ......5121B __ . 
HlP 

lJl243 
11l2A~ 
01245 

.ll.l2 If 6 
U1247 



---------------- --

P ___ age n of 11 
-- - -1'\- - --CJ 

BiOT 
___________ BJ:l1! __ 

LAA 
L:jL 
EKRZ 

__ EK81. __ 

012:50 
lJl~?1 

D12:i2 
U1b3 
U12:;,4 
01265 

EH1.o Ul276 
E R 0 Lu_1Jl~j)7 ____ _ 
ERWA U1320 
EWAl 013:S0 
GSCN 01340 

o 

SAB 0135"'-.5 __________ . ____ _ 
LAB 01361 
TP0 U1365 
BfOUT 01414 
SHFT 01422 
SHF3 U1432 

__ . __ l.'r.?_L__fL1_ 4 3..L 
CRLF 01446 

_______ $.t:'A C _____ fJJ.4?Z 
U:T0 U14:>6 
LcT1 U14bO 
Lt:1U U1462 
Lt::Ol 01464 
W1 01466 
W Z ____ -'0"-"1467 
Mi::SS U1470 
TW06 01472 
SAVA 01473 

. ___ ___ ~_~\I.~__Q14!4 
LFCk 
SPCt: 

01475 
U1476 

--- -------.-

• 
----- ------ --- -------------------------; 

----------._------------- ------------------......., 


