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ABSTRACY

Thlis  oragram  Ts & medlfTeg verslen o
MAINDEC=18«D1BC(MXCHL®)) [t Ts deslgned to provide
& wordtwpase ¢testing oattern for  Poth 959
nanesdcond and 8J2enan0osecOnd memery stacks, The
program testy for swléohimg fallyres Tn Indlvidus)
cores under wWorstacase  hgifeseject nolse
condltlons, 1t aleg tests for the switehlng of
unstables cores affedted by repeated Malf= sejoot
gurrents, :

0teration of MXCL58 s ajmoet |dentlcal to that of

MXCHL5, On|y the ALS test seleeters and the hajt
addresses are glflesent,

REQUIREMENTS

Eayloment

Standard POPwi5 with a minimum of 8492 words of
o0ra Memosy,

Program Storage

The orogram eccuples the fTrs¢ 34p2(8) words of the
memery tTeld Tn whieh It Ts cnerating)

LOADING PROCEOURE

The program T3 pumched In ABS mogde, wlIth KWR]
|oader,

Nermally, the nrogram Is |oaded Tate memory f1e|d
22,

n} Plase the tape Tn the reader,

by, Set the Address Switohes to 1770202,
¢y, Press RESET, thenm READ IN'

whem tha tane has beenm raad, the compytar stoos,
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The orogram ¢an be [oaded [mte the |owepr half of
any 8K mamory bank, by placimg the machlme 1M BANK
MODE, and settTng Address Switghes 3Ied to  the
deslrad bank mumber’,

STARTING PROCEDURE

Start!nmg Address| 00200, Set the Address Switches
to 22222, and press STARY,

Restarting, To TLILATLAREL the LKLY
oendTtions, start the Dredram at address 12208,
where f 1s the surrent mamory bank Tn whigh the
program 1s |oeated,

Te rataln gyrrent program eonditions, crestart In
|ecatlon ¥g215,

QPERATING PROCEDURES

A memory ¥leld T3 ome 4@%6swerd segment, Flelds
ate numberad seaguentlally from 20 through 37(B),
Flelds 20~27 are Tn mamory bleck 2, {Teids 12«17 In
bloek 1, and so onm,

The oPerator communleates with the pregram via ¢he
AC Switches or the Teletyne keyboared)

TyoTng errors oan bs elIminated by stelking RUBOUT,

The program wll| delete typed Tnput for tnat |Ine,
and request a new entry,

Imitlai Qperator Actlen

Test Liwlts, After starting at |ecatlon 20202, the
grogran types

TEST LIMITS

The area to be tested |s 3peclfled by tyolna the
cetal ~ympsrs of the jImitimg memory fle|~s, The
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two numbers afe separated by a comma, and foljowed
by a carrlage retysn, Any two flelds, Imeluding
that Which contalns the program, may be sejected as
[TmTts: and eTther [Imlt may be typed f|rst,
Ekamples|

TEST LIMTS
20,29

Memary ?Yeids 20 throysh 25, Inefuslve (eddressas
000008 throuah 037977), wi|| be Sested, Note that
two dlgTts must be Eysed for each fleld number,

A sTngle fTeld may be chesan;

TEST LIMIYS
23,03

11, hewever, the alngle fleld 1Is that containing
tha program, the eholee wi|l e relectedl

TEST LIMIYS

2,20
PROGRAM 1S IN FlELD 20
TEST LIMITS
The program wlil proceed whan geeedtablie [Imlts

nave been chosen,

1t only a sTngle dlale Ts ysed to spealfy a flejd,
ar If a tTeld number greates than 37(8) Is typed,
the [Imlts wil| net be accepted, An example of

both orrars}

TEST LIMITS
1,42
?

TEST LIMITS

CAUTIONI Do not select mofe memoby than s
actyally avaljable, e,9,, tyelng am yoser [IM|t of
17 when onjy fle|ds 20+27 are proyided, The actlen
of the oprogram |s wunpredlietabje when trylng %o
address nonexTstent mamery loeatlans,
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Set uP ACS,  After the test [Imi¢s have been
aecepted;, the program types

SETUP ACS

Set the AC Switches an desired (see Tadle)i feor
normal operatTon, aj! the swltches are set to 2,

Strike any key on the keyboard, The message
PROGRAM 1S [N FIELD 22

Is printed, and the test beglns, It wliil run
sentinuousiy untll stépped by the cperator,
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Tab)e 07 AC Swltch Settings

ACS

3e5

i1

12

13

14

state

-

wmw

o

e o

Fungtlon Deserbeg
In Segtlon

Contlnuous eparatlom {nermal) 5,2,2
Stop after testing curront

fleid or aftep error printe

out

Print errer data and eonw 5,2,2
tTnue (normal) _
Ha|t before orror printeut

Pfoceed a3 selectad by 5,2,3
AEST (marmal)

RTng el on arrof) np prints

outs ACS & Ts lgnared,

Do all three tests Tm suceess 5,14
sTon tnermal)

Any gwliteh ot to 1 selects

that tost

Aytomatlec program relocation 5,3,3
{normal)
Qo not relochts progranm,

Print "PROGRAM IS IN FIELD 5,3,3
ftn aftear oach rejocatlien

tmormal)

Do not print message

Nerma’ | program rejocation 5,3,4
ssquepce

Foree relecatlon to lane!f-

led fle|g

Normal test Seaquence 5,4
Request seops |[oop

Test antlre word (normal) 5.5
Supnress pringoyt for selecte
ed blts

Test Saioatloni ACS 3«5, Three tests are proviged,
1 and.2 use storage patterns that e3tap|]sn

Tests
worgtwcase nolse
Test
reppated
thros

cendltions on the sense lre,

3  chacks For switoming Paliyrse syslnmg

ha|f=selecting, The exgoytlor of the

tests Is sontrsljed by AC swltehes 3, 4, angd
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51
Test & (ACS 3), Worst~case pattern for 3800-msec

memory stacks,
Test 2 (ACS 4), Worsé=case pattermn for OS50ensso

stacks’,

Test 3 (AES 5), Swlitching fallures In cores
subject to repeated ha|f=Seject
eurrents;,

1! all three switones are set to @, the three tests
afe dome In sucesss]on over the entlre test ares,
1f any switeh s set $o 1, the test speciflea by
that switesh s performed,

Program Qperatlion

In mrorma| oceratien, the <tests are performed In
ofdery i, 2, amnd 3, A descrliotlen I8 glven In
Sectlen 9

Tests § and 2 are |dentloa| ekcept Toi the opattern
weitten Tn memory, The pattern Ts wrlitSen In al|
11eids, then esaah woid, stasrtimg at the Iowest
address, Is tested for fallures, whem af|
Jecatlons hays beenm tested, the comp/ement of the
pattern |s wrltten and tested)

Im test 3, the entire tost area Is 71/ 1ed with 4s,
A slmrgle word Ts olsared to s, and rereated|y
addressed, Other words affacted by the haifese|ect
currenrts are then tested for swlitening faliures,

After the se|ected tests have baeen exscuted, the
program Ts relceated (see Sectlon 35,3) ang the

tests are repeated,

Programecontral|ed mna|tsi ACS w1’

Te Tnsyre opregram contlnmylty, the comsole STOP
swito® should not pe used tO0 halt the sregram, AC
Swltches 2 and 1 prov]ide srogramveontrojjed
stopping polnmnts, at whleh the omerator may cthange
the settings of the otrmer AC Swltches, The ehanges
taxe 6ffect Immeclate|y after resymimg eoperation by
pressing CONTINUE,
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ACS 2 21 The program runs contimuausly,
11 The oregram wi|| stos at elther of twe
polnts|
a, 4ttei an errer pilntéut, Contents
of blts 6m47 oaf the MO register

~ are 08734,
b, After testine has Dbeen oompjeted
Tn the suprent fleld,

C(MOL6mL7)) ® D642,

In both cases, the ACS may be chamged, Press CONT
te spoceed, !f the ARS sett]mgs have been changed,
the test then belng execyted 13 terminated, ang the
new  switeh settTnas take effect’, |7 the ACS have
net been changed; the test resumes ?rém the polnt
at whlch Tt was stopped,

ACS 1 8t Crror gafa are pilnted as usual,
£1 fhe proofam hal$s belofe the error
printout, C(MO(8e17)) ¥ 2732,

Te srecesd, press CONY, ACS ghanges are accepted
Immedlately,

EXCEPTIONT ATter orror pilmtauts have been
InnTblted (see Sectldn 6,1,3), AES L ne longer has
any effeat, and ACS @ wi|| cayse a halt only aftar
a fleld has been tested (cass b above),

Ringling the Error Bellt ACS 2

11 AcS 2 Ts set te 1, & bell rings at the
occyrrence of an efror, the arror priateyt 1s
suppressed, and ACS 1 Is lgnored, The Bej|
funetion Js wusefui when an Intermlttent error s
suspecteds the program does not atop; and the
¢reeuency and/er regularity of the bei|l glves an
Trngex to the performance of the core stack,

Note, hewever, that ACS @ remalins Jn effect! the
orogram wl || ha|t after the Bel| TF ACS £ s sgt to
1,

Program Re|ocatlon

Autematlo Re|ocatlon, When a|| tests have bheen
compieted In the sejsoted ?le|ds, the program |s
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releosted to the highsst tested fleid In which nro
error was found during the preceding fum, From
this mew [oeat|on, the tests are rapeated [n the
other selected *lpldl. After each test ryn, the
program s refocated Tn the next |ewer errorefroe
fleidr wunmtT| Tt reaches the pottem of the test
area, From there, Tt gees bagk to the top, Fer
example, assyme flelds @2=10 are choten as test
[TmTts, aAfter the flrst test jun, the oprogram
reiocates from Ylejg £0 to ¥leid 12, From there 1¢
wii| g0 to fleid 87, then g6, 05, p¢, 23, and 22,
skioplng any !YonQS) In whleh an errer was
detected durling the previeus fun, Frem flejd 22,
the orogram wli! refosate te tield 12 omce more,

Immediately after each reloeatlion, the message
PROGRAM 15 IN FlELD ¢

Ts grinted, The message may bhe suppressed by
settimg 4AC Switeh 11 to 4, The prlintoyt wil|
resyme when ACS 14 Ts set to 2,

Exceptlons, The piogram wiil mot relocate
aytematicaiiy ynder any of the ftol|lowlng
condltions;

o} Onrly ene Tlald nas beaen Sselacted for testing,
B, Thers are no error=fres tested fle|ds,
6y ACS 9 1s set to 1 (see Segtlon 5,3,4),

d) A fersed 7eloecatlen has been made (sse Sectlon
5l3|’,|

I1m sach of these cases, the program remalns where
1t Ts, and the ths test ryun |8 repeated,

Pfogram protection, To oprotect agalmst oprogranm
faliures, two Interma| checks are macde, Flrst, the
progr8m wli| mot rejceate to any fleld 1n whleh an
efror was detected daurlng the previoys test runm,
Second; when rejoecatlen does ¢take »|ace, the
transfor Je cheeked word by wopd with the Soyroe
fleldl errors In transfer are tabylated amg printed
{ses Section 6,2,1),
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Re|ocatlon preventegl ACS 9, The operator can
prevent aptematic relacation by ysing ACS 9,

ACS 9 Bt Ralocatlon oecurs mormally,
1! Pregram does net rejocate, but
sontinues testing frem Tts
surrent |ocatlon’

Whem ACS 9 T8 set to @ agalm, automatlc relocatlen
wlil resume)

Forced Relocatlent ACS 12, The operator can force
the bprogfam to rejpcate to any speelfled fleld, by
uslmg ACS 12, aa foilows|

8, Set ACS 2 to i, amd walt for the oprogram %o
ha|t,

by, Se% ACS 2 to 0 and ACLS {2 to 4, Press
CONTINUE, The nregram types

PUT ACS L2 ON A D
and walts for thls to be done’,

et Set ALS 12 te 2 Immed|ate|y, the oprogram
types

GO TO FlELD

and walts for a f1e|d number,

d7 TYTybe a tyewdlalt fleld nmumber, The program
rejocates to the new ?leid, and oroceeds wlth
the tast, '

After a torsed relecation, t¢he oprogram wll| me

lenger rejocate |tself automatically, Yo restore
the automatioc fyunotTom, restart the oprogram from
address 200, settling mew test |Imlts,

Fereed rajocatlen wl || not oceur ynmder either of
the followlng condltiens)

a, AM error was detected Im the destinmatlion fleld
dyring the precedling test run, Im this case,
thes message

ERRQR IN SELECYED 4K
G0 To FIELD
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18 typed, Type a new fle|d number, or a
carrlage Returm to retaln the pregram In the
cyrrent flejd,

Y AR srpof eccurs durinme rejocatlon, The erreor
Information Ts printed (see Sectlem 6,2,1),
feilowed oy "GO0 YO FIELD™, Pregesd as
descrTpbed In cage A above) :

It the reguested destination ¥leld Ts the on|y one
that has been selected Yo testTng, the Brogram
wll] reloecate, and then restaipt at pregram address
280, with <the .megsage "TESY LIMITS", so that new
1TmTts can be chosen’

Seonse Looms! ACS L¥,

This erogrfam aptlon allows the operater te sexamine
slgral traces om a scepe under the sond!tlons
[mpesed by the three tests, The test fynetions are
performed on one or mere memory |osatlons, Byt nme
efror checking 1s dame, ne messages are printed,
ard there are Mo hal%s, For tests L1 apd 2, anmy
number of conseoutive loeations, from 4 to 4296,
may bBo Imoluded Tn the |oo0p, For test 3, only one
register Ts ysed,

e Ynltlate a seope leon; proecesd as foliows)

a) Halt the program by setting AES 7 to 4,

by  Set ACS 13 te 1, amd press CONTINUYE, The

message "TEST" s oprinted, and the progranm
walts for a request,

6y Type the naymbar of the deslred test, An
adtomatle CR ?o/lbws, amd the message
FIRSY aAQR
Is orinted,

dy Type the address sf the flrst |ocatlom ocf tme
group to os Tneluded In the |oep) thls must be
a six-dlglt oectal Integer’ The Ddfogram
resSponds with a CR and the messags

LAST ANR

f, Type the address ef the last |ocatlenm, TS
may pe Righar or lower thsn tma flrst addrass’



MXc158

PAGE 12

The seope |oon Ts bagyn a9 soen as the |ast address
Is typed, The Joop wlll centlinue ynt]| the STOP
switeh Is pressed, Te reaquest anather |00p, or %o
ge back to the nmermal tedt program, restart at
ofogram |acatlon 222,

Ekamples of seops |a0n requests|

TESY 2
FIRSY ADR 010152
LAST ADR 2ig{de

The pattefn fer Test 2 Is wrltten throughout fleld
1; Tbut the |8os Tneludes only lccatlen 4182 1n that
eld,

TESY 1
FIRSY ADR 232122
LAST ADR 237777

The oattern for test I T3 weritten Tn #10d 23, The
:?oé Imciudes locatTons D122 throygh 7777 1n that
eld,

The area Tnejuded In §he fooP may overiap memory
fle1ds: bBut the test patterm wlT| be wrlitten only
In the ?lejd gontainlng the fTrst addiessi

TEST 2
FIRST ADR p24020
LAST ADR 216770

The pattarn wli| be wiltten oniy Tn fleld 2, thoush
the loop Wl Tnelude addiesses 216772 through
224808, Nete that the higher |[Tmlt may be

soealfled t1pst)

Per Yest 3, on|y the flrst sddress Ts used, as thls
Is a single reglster test, Howsvar, both addresses

must ba glyen, The oxample T|fustrates what
hapaens when & sefeeted addpess Ts Tn the program
areai

TEST 3

FIRST ADR 2P2534

FIRSY ADR 1S WiTHIN PROGRAM
PROGRAM 1S IN FIELD 00
FIRSY ADR 212534

LAST ADR 212534
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i1t anyth|mg other tham 1, 2, or 3 Is typed for a
tegt number, Tt wl|| be rejectedt

TEST 4
’?
TESY

Proaram oo for Tests L and 2, the loop cerforms
the eomplemenmterecome|/ement operatien on eagh of

the selegted Feglsters In turm, The loep Is 42
Imgtryctions fongt
scP1 EEM /ENABLE EXTEND MODE
LACe MEMADR /READ
CMa /COMPLEMENY DATA
DAts MEMADR /WRITE
LAC MEMABR /ADDRESS
SAD LTST /COMPARE TO0 (AST
JMP STSCP /DONE
1S2 MEMADR /INCREMENT ADR
JMP SCPYL /L00P
sTSce LAC ADRA /FIRST ADR
DAC MEMADR /RESTORE COUNTER
JMP SCP1 /60 TO TOP OF LOOP

Program |eoco for test 3, After writing a pattern
of all 1s Tn the selected fleid, the test jocatlen
Ts cleared to 2s, and repeated|y read, The |%0p 18
two Instryctions longi ‘

LACe ADRA
WMP ed

Blt Suporessient ACS 14

Orce 2 partloular b7t pesitiom (amg menge |ts core
plane) has demonstrated a consistent faliure, error
printouts due to thls blt can be eiImimated ¢rom
subseduent passes, Proceed &g fol|lows!

a, H&|t the program by settimg ACS 2 to 1,
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by Set ACS 2 to 7 and ACS 14 te {, The message
SUPPRESS
Is printed, amd tmwe program walts for Imput,

ey Se% ACS 14 to 2, Type the numper of the DIt
pesTtlon to be suppressed, as a decimaj Integer
(8=17), It mere than one blt Is te . be.
suppressed, separate the aumbers by commas,

d\ Strlke the CR key, The tests wI|| start from
the beslnaning againj the sejaected blts wl|| be
Tanered for orintouts,

Requests for b1t suspfesslon may be made at any
time, and as freguentiy as Is desired, Eaeh
succeoding request wises oyt the effect of the

ofevious onej to retaln the suoeressien of a blt,
Tts number must be tysed agaln,

Te remove all subpression requests, oproceed as fer
a new rfequest, After the program types "SUPPRESS",
type 8 Carrlage Retyrnm,
Examplesy

SUPPRESS 2 <CR>

SUPPRESS 4,9,13 <CR>

SUPPRESS <CR> {romoves al| syppression]
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ERRORS

Tegt Data Errors

Data eojumn header, {mmediately after the (f]rst
efror |3 detected, the fol(owing neadar !s printed,
Tdent!fylng the co|yumns of error data)

TEST OCYTAL ADR 6000 BAD PAT CONTROL WORD

TESY The numberees2y, 2, op Jewwof! the
test which detectag the error,

QCTAL ADR The osta| address of the focatlen
contalning the data Tn error

GoOoD What the contents shoyid mave been,
This Ts always elther 222322 of
7771777,

8AD The data as read, One of more blts
wit) be In error, The datum Is
printed as am octal Tmteger,

PAT CONTROL Tho werd used to generate the

WORD chackerbocarg patterm for the

current test' For tast 4, thls
werd I8 776000 or (for the
comp|ement pattern) 273774, For
test 2 Tt |s 525258 or 252524, Ne
controe| word s used for test 3,

Omce drinted, the header wl|| not be printed agaln
untl| the program |s restarted frem 208 or 215,

Data Printout, Error data are printed a8 soon as
am efror has beemn detectad, A tymlcal orintoyt
might look |lke thisi

TEST OCTAL ADR 6OMD 3AD PAT CONTRQL WQRD
1 214200 gop@na Q220001 776000

1 260290 777777 776777 23774

2 414200 200202 AQ0Qmy 252524

3 ¢17555 777777 377777
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In the oxamp|e, tasts 1 and 2 detected a '"Dloked

ue" Blt Im jocatlom 4200 ef fleld 1, and test I

feund & "dropned” Tt Tn loeadlon 2208 of fleid 6,

;;sf g caught & switched cofe Thn Jocatlen 7555 of
old

Printouts lnthltcd Durlng lang test  ryns,
aXcesS|ve error orlnto ts wou d use teo much time
and_ paper, Te aveld the program
autematioajly suppresses t.!t du%u printeyts atter
64 orrors, The message

PRINTOUYS INWIBITED

Is typed} the printouts wii| mot de restored wuntl|
the program s restarted st address 2229,
Printouts for rejecatTon errois are not affected,

Other errors

Program rejecation errors, As errors are detegted
durTng the relocatian of the progiam from one fleld
te the next, the data are prlinted, Celumn heads
are the same as for data nrlﬂtouts. Examplel

TEST 0CTAL ADR 600D BAD PAT CONTROL WORD
031002 741000 740000
231001 61{205 601005
231002 760227 760087

NG MORE ERRORS

The srrors occurred whiie relecating to flejc 23,
1t thl® happems durlng an autematlc rejocation, the
program wl|| attempt to rejocate to the next |ower
fleldy Tn ¢thls case 22, continulng unt!| an
errorefree transfer Is obtalned, 1¥ the errors
oscur durlmg a forced relocation, the arogra™ wl||
return to the control routine after the orlnteyt,
and type "GO To FIELD"; to request anrother
destinatlon,



MXC15B

6,2,2

6,2,3

7,2

742,14

PAGE 17

Error In Seleetes Fleld, I In a tforced
relocation, the destinmatlon fle|d had produced an
arror durlng the previous test rum, the message

ERROR [N SELECTED FIELD
GO 70 FIELD

1s printad, A nmew goestinatlom must ps ehosen,

Address wlithlm pregram (Sooon [oon request), 1
In specifylng [Imlgs for sconln loeps the
operator tyoes anm address thut s w!th?n the area
cecupied sy the program, the message

FIRSY [er LASYT) AODDRESS IS WITHIN PRQGRAM
PROGRAM IS IN FIELD ff,

Is typed, and the program repoats the request for
whichever addfess |s at fault)

RESTRICTIONS

Hargware, Yhe test wl|| mot eperate I» a P©PDPwei5
with less than 8K of core memary,

‘Program,

In selecting test [Imits (see Sectlom 5,1,1)) the
odgrator shoyld nat speclfy more memory than Is
actyaliy avaljable, The ppogram wl|!  Behave
Jurpredlctably otherwlse,

Durlmne morma) test sexacutlom, the <console STOP
switoh shouid not ba ysed %e ha|t the program for
the purpose of resetting AC switches, 4LS P angd 1
provide program-controljed halts),
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MISCELLANEOQUS

Executlion time,

All times are approximate,

950=nsec memofy Stagk, Tests 1 and 2 take 4.8
seconds to cemplete §ns 4K 1Teid, Test 3 reaulres
24 seconds per flejd)

822ensec stack, Tests { and 2 take 4 seconds per
Tleidy, Test 3 takes 2 seconds per ?lald,

DESCRIPTION

Tests 1 and 2|

These tests are ldentTcal except For the pattern of
i's and g/s stored Tn memery,

The orinesjeal fault fer whleh a  ehackerboard
proaram tests s that of a spurlous "i" signa|
generated as the result of excesslive ‘U“molsgen
current Tn a oore afray sense windlmng, The nolse
Is a consequence of the path which the senss wire
takes thfough the array, Eash tTme the sense wlre
passed frem a cere Tn the 2 state through one In
the 1 state, anmd vlce versa (that ls; each ¢Ime
there !s a change Im the magnetic fleld); a smal|
ve|tage I3 Tndueed Tn the wire, [f the combimatien
of these tiny plts o nolse produces a veitage high
enough to trlgger the sense amp|Tfler, a spurlous
"1n s detectad,

The checkarboard nattern Ts dpsigmed to Droduce the
maxImum nmumber of Q=i amd 1eg Jumctlons In the
sense wireis path, thus generating the oreatest
amoyunt of nelse current, ThIs "worstwcase" pattern
1s dlfferant for oore arrays with dlifferent winglng
paths, In the PDPel9, two dlfferent core stacks
are used, requiring two werstscase patterns,
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The pattern of Test 1 provides a worst case for the
800=nSec memery Staek), 1t s shown below as It
wouid appear Tn one oportlion of eone core array
{84x64 cores)) The pattern  showh  repeats
thraughout the array),

ysax]s

t1i1i4100000000,,"
11i1iti100000000
11i1i1t1p0000000
11i1111100000022
11{11111000000020
11i{1111100000000
11i11111000000020
11i{111d4100000208
xeaxls poego0leitililll, ),
0220000911 111111
0222008011111141
2020000011{111141
2022000011111141
2020000011811111
2eoe200e11L1i1111
A LELLLIIRESRER B

L] ]
¢

[} ’

In terms of core address, the arsay would be as
fo|iowst

Addresses Comtents (octal)
wPocaneey PeepecaPrenegeny
ge02e2287 777777
F21Ce22LY LEgdXd)
ge22.0p27 777777
LA B I A l‘v O'I
pe72e2Q77 200008
21222107 2200082

0L12~2117 777777

T e tr e
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Test 2 uses & wofsteomse pattern for the O950=ngec
memory stack, This_opatterm [s shown bejow for a
pertien of one core afrayl

y-.'l I 1 ]
o 10121818.,..
1 10i0ieie
2 10ip1pis
3 1oigieie
xeakls 36 10101810

37 10191810
40 21010101.,.,
41 oLoipiey
42 pizipiey

1y
16 oioislos
77 Ulﬂ&ﬂ{ﬂl} P

1n terms of addressi

Addresses Contents
.I--q;.-- 6-0---0.
0000«0237 17777
pR4gepa?? LEFLLE)
PL00wp137 ppepde
214908177 277777
22200237 77177

g242.p277 200002
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Both tests preceed Tn thls mamneri The pattern Is
wrltten &nhroughout the entlfre test area, Then,
starting wlith the |owest address, each Temory
lecatlon s <testsd In turn, The centents of ths
lecat!on are read Into the AL, complemented, and
depesited Tmn the test Tocatlon, then read,
recemP|emented, and deposited once more, The
eontents are read oance mOje amd cempared wlth a
gontro| wordy If amy blts are In error, the
Informatien Ts printed, and the test proceeds to
the next locatien, IV nmo error Ts detestsd, the
same locatTom s tested further by perferming the
comp|ement-recomplement operatien on each DIt eof
the comtents Im  tuin, stajting with dlt 17, As
ston a8 an error TIs caught, the data are bporinted,
amd the test goes to the next [ecatlon,

When al| [ocations Tn the aentire test area Nave
beer examinmed, ¢the comojement of the pattern s
weltten, and the test |s repeated’

Test 3

This test wli| catch awltaning faljures In cores
subJected to repeated ha|f-select currents,

The entire memory flold Is f1]led wlith 1is, The
contemts of |ocatlem Q000 are oleared to 23, then
read 'nto the AC 1024 times In ranld syccession,
The contents of every other reglster half-selected
by xwax]s |Tne 2 arp then examineg to see |f any of
the bBits om that xe|Tne mhave switched frem 1 to O,
In [Tke manner, the remalming 63 x~ax's I|1res are
testod, Tme test Tf operformed In each fleig In
turn,



MxC158

/
/POP=1% EXTENDED MEMORY CHECKERBOARD,
/8K MINIMUM CORE REQUIRED, S.A, = 208,

/
/COPYR]GHY 1972, DJGITAL EQUIPMENT CORP,,
/MAYNARD, MASS, 81754

/

/Js RICHARDSON

/D+ MACOMBER

/Jv M, GRAETZ

/
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rgeel

2epol
zene2
2uee3
zo004
rowL>

MXCio3

6CoeLL
777777
777777
777777
777777

722406
720401
702341
782312
721002
787764
727762
727764
77741
735267
727782
7077¢4

MXCL158

+TITLE MXCL5E

1ABS
1L0C

“MP

LAW

LAW

LAW

LAW
/
TL83720406
TSF=700401
KSF=720304
KRH=700312
PAX=721000
EBAZ727764
EPAZ7DQ7762
SBA=7R77614
EXHAZT0774Y
CLXs735000
EEMB707702
LEMET7D077024
/

1EJECT

i

b

-1
-1
-1
-3
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Loc 2oL
/
7277562 BEGIN  EPA ZENTER PDP=15 MODE
143121 DEM FLAGS /CLEAR PROGRAM FLAGS
143176 DEM PINX
100646 , JMS WHERE /SEE WHERE PROGRAM IS
043122 DAC INSFLD /SAVE FIELD NO,
101659 JMS SLMTS /SETUP TESTY LIMITS
122010 JMS SETAC /SETUP ACS
777777 LAW “l
243170 DaC BITSUP /MASK FOR B]T SUPPRESS]ON
7777082 LAW »100
243247 DAC MAXERR /COUNT FOR YOTAL ERRORS
7777780 LAW "0
43117 0aC SiXTé v /PASS COUNTER
143120 OZM NORRNT
2p162¢ RTN1 LAC GETAD=~S
041572 DAC LOCATe4
787762 EPA
101566 JMS LOCAT /YELL WHERE PROGRAM IS
142616 DEM PHDR
203152 LAC LASTY /FIRST FIELD YO TEST
543147 SAD FIRSTY /LAST TO TEST
741000 SKP
600231 JMP 103
543122 SAD INSFLD ZINSFLD s FIELD WITH PROGRAM
600202 JMP BEGIN®2
202674 LAC ERTBL /ERROR TABLE POINTER
243250 DAC ERWRD
777740 LAW =40
243144 DAC CTL6
760020 LAW
£63250 DACs» ERWRD /LAW s NO ERROR IN TABLE
443250 182 ERWRD
443144 182 CTi6
600236 JMP s o3
/
043123 DAC LAST /N0 ERROR IN LAST
120646 JMS WHERE
243122 DAC INSFLD '
202674 LAC ERTB /ERROR TABLE POINTER
za3ese DAC LRWRD
/

+EJECT
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/RETURN TO STOVER AFTER ANY ACS CHANGES WHJLE RUNNING

/
o267 750804 STOVER [ AS /READ TEST PARAMETERS
72250 503243 AND K177
2¢251 543124 DAC MCWA
ze252 523211 AND K4p
22253 744200 SZAICLL /BIT 42 & {1 ® FORCE RELOCATE
22254 622327 JMP FCOMy /RELOCATE
32255 750004 LAS
22256 503212 AND K20
24257 742222 SZA /BIT 13 A L B KEYBOARD INPYT
30267 501034 JMP KYBRD /WALY FOR INPUT
¢ges1 752004 LAS
70262 523207 AND K10
20263 740200 SZA /BIT 44 A ¢ = BJT SUPPRESS]ON
22264 121410 JMS SUPBJT
22265 203124 LAC MCWA /PARAMETERS
20286 503240 AND K74x /MASK BITS 3 T0 6
20267 741200 SNA /ALL 2 = DO ALL TESTS
28272 600317 JMP DOALL

/

/EXAMINE TEST SWITCHES 3 10 6

/
feere 223124 EXTST LAC MCWA
22272 503286 AND K42K
28273 7402¢0 SZA /BIT 3 A 3 = TEST 1
22274 620322 JMP TST
22275 203235 EXAM2 LLAT K22K
Prg278 503124 AND MCWA
2ez77 74€2002 SZA /BIT 4 4 1 =» TEST 2
20386 620336 JMP TSYT2
2e3el 223233 EXAMS LAC K12K
2p322 523124 AND MCwWa
22323 7422100 SZA /BIT 5 A 1 = TEST 3
2e3ve 600823 JMP TST3
22385 443117 EXREL 152 SIXTé /64 PASSES F SKIP
ce3es 622312 JMP i *4
ce3e7 143120 DZM NOPRNT /CLEAR NO PRINT FLAG
Tedln 777770 LAW =12 /RESTORE COUNT
led1l £43117 DAC SIXT4
ML 752004 LAS
22318 503247 AND K422
2¢314 740200 SZA /81T 9 a4 4 = DON'T MOVE
o3y 620216 JMP KTN1
72318 622125 JMP CMOVE /DONE AL TESTS, SETUP

/FOR RE_OCATION

/

/SETUP TQ RUN ALL TESTS

/
RS W Z2¢3led DoALL LAC MCwA
cgdz? 243240 XQR n7AaK /SET ALL TEST BITS
22321 43124 DaC MCWA /RESTORE

/

WEUECT
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/TRST 1, WRITE CHECKE~ PATTERN #1t SLOW MEMORY WORST CASE

/
20322 223i¢7 TST1 LAC PCWA /TEST L PAT, CONTROL WORD
T2323 243125 DAC PCW
20324 5631268 DAC CNTRL
22325 762263 LAW 264 /ASCII
2p326 343136 DAC TNUM /TEST NUMBER
20327 203226 LAC K7 /SLOW MEMORY WORST=CASE CONSTANTS
¢e332 243222 DAC XMSK
22381 143223 DEM XCoM '
22332 120357 JMS NETWK /GO WRITE IN ALL FIlELDS
20333 122366 - JMS CREAD /NOW GO READ AND TESY
20334 682275 JMP EXAMZ /SEE [F TEST 2 WANTED
28335 522352 _ JMP 13 . /00 COMPLEMENT
/
/TEST 2, WRITE CHECKER PATTERN #23 FAST MEMORY WORST=CASE
/
20356 22318¢ T§T2 LAC PCWB /TEST 2 PAT, CONTROL WORD
0337 243125 DAC PCW
2234 243126 DAC CNTRL
29341 760262 LAW 262 /ASCIY 2
2psa2 0431586 DAC TNUM /TEST NUMBER
22343 2p321e LAC K77
22344 243202 DAC XMSK
28345 223211 LAC (.1 /COMPLEMENT EVERY 42(8)X=LINES
20346 J432¢3 DaAC XCoM
202347 1g2307 JMS NETWK ZWRITE IN ALL FIELDS
22350 102366 JMS CREAD /READ AND TEST EACHW FlELD
2p351 602301 JMP EXAM3 /SEE IF TEST 3 WANTED
22352 622347 JMP 1°3 /D0 COMPLEMENY
/
/TEST 3, TEST A_LL XY COORDINATES
/
22353 762263 TSTS LAW 263 /ASCl] 4
20354 2631368 DAC TNUM /TEST NUMBER
22355 120524 JMS BURSY /WRITE IN ALL FIELDS
22356 602345 JMP EXREL /PREPARE TO RELOCATE
/

1EJECT



o
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/ROUTINE 70 SETUP ADDRESSES FOR WRITE LoOOP

/
22357 r200s0 NETHK 0
22362 106694 JMS SETUL /SETUP 1ST FIELD Y0 TESY
22363 120613 JMS CBANK /SEE IF 1Y WAS PROGRAM
22362 741469 SKP /NO
22363 522357 JMP# NETWK JEXIT
22364 126417 JMS WR]TE /ACTUALLY WRITE ONE FIELD
72365 622637 JMP NXTBNK /SETUP FOR NEXT FJELD

/

/RQUTINE TO SETUP ADDRESSES FOR READ LOQP

/
22365 200000 CREAD 2
20367 100444 JMS READ /ACTUALLY READ AND TESY 1 FJELD
22378 777774 LAW ~4
2e3r1 243125 XOR PCW /AC=COMPLEMENT OF PCW
28372 £43126 SAD CNTRL /ALL DONE IF EQUAL
22373 €22866 JMP & CREAD ZEXIT
72374 243126 DAC CNTRL /CNTRLECOMPLEMENT PATTYERN
22375 442366 152 CREAD /RETURN+1
22375 622366 JMP # CREAD ZEXIT AND WRITE COMPLEMENT

/
/PATTERN ROUTINE FQOR TESTS 1 THRY 3
/

2377 202242 GENPAT @
2o42e 283126 LAC GNTRL /CURRENT PATTERN CONTROL WORD
ceazy 743185 DAC PATN /SAVE
22402 77779¢ LAW =109
20423 243148 DAC cT24 /COUNTS Y AXIS
224¢4 223135 LAC PATN /CONTROL WORD
29425 431482 DAC PATR /SAVE
3p4zé 777760 WCNT LAW 20
lee27 243144 DAC CTi6 /COUNTS 16 SHIFTS
2gée1d 223132 LAC PATR
2éll 744010 RCL
ceél2 343182 DAC PATR
22413 751492 SELICLA /NO SKIP SAYS WRITE 777777
S 742001 COMPL, CMA /AC = 7777
c2415 43103 DAC 600Dl - /SAVE
Jed1s 623877 JMP @ GENPAT /EXIT TO READ OR WRITE
/
/WRITE ROUTINE FOR TESTS L THRU 3
/
Fo417 RIS wRITE 2
AP 150877 JMS GENPAT /GET A WORD
Jee2l TR DaC X /WRITE
Jesze 122471 JMS CKXY /CHECK FOR PATTERN INVERSION
NICEF-R) hel4l7 JMP & WRITE /DONE 4k

+EJECT
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27424
22425
ze426
22427
22430
29431
20432
20433
22454
20435
20436
Cg437
ce4se
70441
28442
20443
zL444
2p445
20446
£e4a47
7C450
2@451
2pe52
27453
ge4s4
ag455
00456
zg4s7
26460
£2461
20462
20463
12464
30465
27466
20467
22473

rxCloe

L2200
102644
100613
741008
620424
120377
212022
740201
P52RLR
21022ke
742001
250000
210010
543153
741000
620466
2e3204
£43137
203187
250008
058060
203137
258200
cs5eeoe
218000
543153
741000
600466
203137
744210
740420
602445
122671
6eR687
243151
1£2666
602464

MxC158
/

/READ AND TEST ROUTINE FOR TESTS { THRU 3

/
READ

RCOM

CKAL
ERSET

2
JMS
JMS
SKP
JMP#
JMS
LAC
CMA
DAC
LAC
CMA
DAC
LAC
SAD
SKkP
JMP
LAC
DAC
LAC
XQOR
DAC
LAC
XOR
DAC
LAC
SAD
SKP
JMP
LAC
CL
NL
JMP
JMS
JMP
DAC
JMS
JMP

1EJECT

SETUL
CBANK

READ
GENPAT
X

X
X

X
X
600Dl

ERSET
<1
BITCON
8ITCON
X

X

BITCON
X

X
X

G0oD1

ERSET
BITCON

RCOMs1
CKXY
NXTBNK
BADY
ERROR
CKAL

/SETUP FOR FIRST FlELD
/SEE IF 1T WAS PROGRAM

/NQ

/NO MORE CORE TO READ

/GET A WORD

/TEST FULL®WORD COMPLEMENT

/RECOMPLEMENT

/READ

/1S WORD OK?

/YES, GO ON TO BITWISE TEST,
/NO,

/USED FOR BIT INVERSION

/COMPLEMENT A BT
/WRITE

/RE=COMPLEMENT
/REsWRITE
/READ

/COMPARE

/70K

/PRINT INFO

/SETUP FOR NEXT BT

/DONE 18 IF LINK = 1

/D0 NEXT BIT POSIT]ON

/CHECK FOR PATTERN INVERSION
/SETUP FOR NEXT FIELD

/PRINT INFO
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LL4Ty
<2472
20478
L2474
¢2475
22476
Z8477
22529
2es5ze
cese2
29563
22524
2e5¢5

22586
22587
29514
2g511
2eg512
24513
J2b14
2g515
ZZ516
ces17
228520
22521
22522
825238

MXCioo

w3337
4433143
7418072
620471
443146
741202
620545
72402¢2
343213
721097
443144
572412
£22404

737041
7777¢0
543146
724£¢2
5p32¢2
563203
620522
7240€2
343311
628501
203135
7400201
243185
60515

MXCL58

/

/ROUTINE TO CHECK FOR PATYERN INVERSION

/
CkXy

N64

/
Yé4

2
182
SKP
JMP#
1S2
SKP
JMP
PXA
TAD
PAX
152
JMP
JMP

AXR*Y
LAW
DAC
PXA
AND
SAD
JMP
PXA
TaD
JMP
LAC
CMA
DAC
JMP

WEJECT

CTéx /DONE 4K ]F SKI[P
CKXY /EXIT TO WRJTE OR READ
CTo4 /DONE WITH Y AXIS lF SKP
Yo4 /DONE 64 Y LINES
K129 /INCREMENT Y ADDRESS BY 1
CTi6 /CHECK FOR 16 LOCATIONS
WONT#2 /NOT YET
WCNT=Z /RESTORE COUNT

/INCREMENT X LINE BY 1
=100
CT24 /RESTORE Y LINE CQUNTER
XMSK
XCOM /COMPLEMENT PATTERN IF EQUAL
AL
(770000
Né4 /START WITH NEW XeY COMBO
PATN /PATTERN CONTROL WORD
PATN /COMPLEMENTED CONTROL WORD
1=6
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/TEST 3 WRITE AND REAU ROUTINE

/

20524  pZ20v? BURST 2

20525 122604 JMS SETUL /SETUP FOR FIRST FIELD

52526 192613 JMS CHANK /SEE IF 1T WAS PRQOGRAM

20527  741¢4Q SKP /NO

22533 600587 JMP DoXy /READ XY COORDINATES

22533 777777 WONS LAW -3

20532  9732¢% DACw» MEMADR X /WRITE 1'S INTOC ALL FIELDS

PP533 443204 182 MEMADR /ADDRESS+1

28534 443143 {52 CTéK /DONE 4K WHEN SKIP

P0535 662531 JMP WONS '

J0536  40R637 JMP NXTBNK /SETUP FOR NEXT FIELD

C2537 102604 DOXY JMS SETUL - /SETUP FOR FIRST FIELD

00542 102613 JMS CBANK /SEE IF 1Y WAS PROGRAM

Zp54} 741002 SKP /NO

28542  £20524 JMPe® BURST /EXLY

28543 283201 LAC MEMADR /ADDRESS @ QF FIELD X

pP544 343213 TAD K120 /ADD Y LINE BY TO IV

@545 43132 DAC PATR /SAVE

20546 2083132 BRSTA  LAC PATR

28547  p43143 DAC CTéK /Y LINE ADDRESS

28552  77609¢C LAW »2000 /1024 DECIMAL

20551 343144 DAC CT46

Z2@552 173201 DEMe MEMADR , X /CLEAR LINE XN

2g553  2332¢1 LACe MEMADR, X /READ CpR2@0P 1224 TIMES TO
/TRY TO SWITCH OTHER LINES

20554 443144 152 CT16

20555 622553 JMP =2

ces556 777777 BUST LAW "

20557 273143 XOR# CTdK X ZLINE ¥ & X MUST = 777777

22560 741200 SNA /SHOULD NOY SKIP

cP561 602567 JMP CEND /0K

20562 742091 CMA

20563 343151 DAC BAD1 /SAVE BAD DATA

20564 222556 LAC BUST

20565 243153 DAC G0OD1 /SAVE GOOD DATA

20566 120666 JMS ERROR /PRINT INFO

22567 203213 CEND LAC K120

2p57@ 343143 TAD CTéK /Y AXIS PLUS 1

0571 043183 DAC CT4k

20572 5032331 AND K7700 /MASK Y ADDRESS

20573 74g2e0 SZA 7aLL DONE IF SKIP

20574 500996 JMP 3uUsT /READ NEXT y ON CURRENT X

L5753 4432:d 152 MEMADR /INCREMENTY X ADDRESS

20576 443182 152 PATR /INCREMENY X#*Y ADDRESS

20577 203212 LAC K77

Joepd  5g32¢1 AND MEMADR

Jpe21l 742202 SZA /DONE 64 X LINES IF 2

2622 620546 JMP BRSTA /TEST NEW X WITW Y@l TO Y63,

DR6L3 600687 JMP NXTBNK /SETUP FOR NEXT FIELD

1EJECT
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/
/SETUP FOR FIRST 4K FIELD
/
226g4é CEgeve SETUL 2
cegees 223147 LAC FIRST1 /FIRSY TO TEST
ieeeb 721000 PAX /ADDRESS COUNTER
zzez7? 543140 DAC SVADR
22612 772000 LAW =3 8000
z2611 243143 0AC CTéK /4K COUNTER
zgel2 620604 JMP® . SETUL /EX]T
/ o
/ROUTINE TO SEE ]F TESTED FIELD HAS PROGRAM
/ .
22613 500006 CBANK D
cges4d 120646 JMS WHERE /CURRENY PROGRAM FIELD
TZ815 722000 PAL
22615 543142 SaAD SVADR /NEXT YO TEST
Lee17 420637 JMP NXTBNK /SEE IF CURRENT IS LASY
LY 748081 CMA!IAC
cteel 3431490 TAD SYADR
22622 721000 PAX
2ge23 730000 PLA
Z2éed 243201 DAC MEMADR
20625 622613 JMPa CBANK /EXLY
22626 440613 NOMOR 182 CBANK /RETURN #1
22627 620613 JMP® CBANK
c2e32 223147 LAC SYADR
22631 343233 TAD K12K /CURRENT ¢4k
22632 243140 DAC SVADR /NEW FLELD
22653 721040 PAX
tTe34  77000¢ LAW »1000¢ /n4K
20435 243148 DAC CT4K /4K COUNTER
635 62614 JMP CBANK®*] /EXIT AND TEST NEW FIELD
/
/ROUTINE Y0 CHECK FOR LAST FIELD
/ ‘
22637 750064 NXTBNK L AS /CHECK ACSO FOR HALT
2642 741142 SPA
22¢e 122653 JMS NALT /G0 HALT
X 223140 LAC SVADR
Coead 543152 SAD WwASTY /akl DONE IF EQUAL
22644 600626 JMP NOMOF
Y 672630 JMP NOMOR+2
/
/ROUTINE YO DETERMINE WHERE PROGRAM IS
/
RE-TX-) L0002 wHMERE 2 /CONTAINS EPC
WY/ 2C2646 LAC 1 4
22692 503247 AND K73K /CLEAR ALL BUT BITS 3,4,5
R 243176 XQR PINX
RPE-Y-I 5200646 JMPa wHERE /JEXIY
/

WEJECT
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22653
2654
cp655
22656
20657
2682
22661
22662
22663
22664
2R665

20686
22667
ze6782
22671
2e672
20673
22674
20675
20676
20677
22722
20724
ep722
20723
28724
2e725
ceres
2e7e7
zer10

MxC158

2008287
742240
750004
742010
741100
620653
742020
503243
543124
620653
502247

220000
724040
503232
243140
243152
203250
542675
741000
608722
202674
043250
608711
203152
503244
543123
6e0711
£43123
263250
443250

MXC158

/HALT ROUTINE,

/NEW PARAMETERS,

/

HALY ¢
HL T
LAS
RAL
SPA
JMP @
RAR
AND
SAD
JMP@
JMP

PRESS CONTINUE YO RESUME
/TESTINGs OR [F ACS CHANGES, 7O EXECUTE

HALT

K177
MCWA
HALT

STOVER

/PRESS CONTINUE

/RESUME WHERE LEFY OFF
/EXECUTE NEW PARAMETERS

/
/ERROR PRINTOUY RQUTINE, PLACE ACS?2 UP FOR

/HALT AFTER PRINT=QUT,

/
ERRQR [
PXA
AND
XOR
DAC
LAC
SAD
SKP
JMP
LAC
DAC
JMP
LaC
AND
SAD
JMP
DAC
DACw
182

JEJECT

K7777
SVADR
QCADR
ERWRD
ENERR

cod
&RTBL
ERWRD
SWe
0GADR
KS$70K
LAST
1o
LAST
ERWRD
ERWRD

PRESS CONTINUE TO GO ON,

/SAVE BAD DATA

/SAVE FAILING ADDRESS
/ERROR TABLE POINTER
/LAST ADDRESS OF TaBLE

/FIRSY ADDRESS OF TABLE

/PUT POINTER TO TOP OF TABLE
/CHECK AC2 FOR BEL(

/FAILING ADDRESS

/MASK 3, 4 AND 5

/NEW ERROR FIELD IF SkIP
/SAME FlELD AS LAST ERROR

/STORE FIELD# [N TABLE
/INCREMENT POINTER
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2e711
22712
2e7L3
22714
32735
20716
20717
22722
22721
2¢722
22723
20724
22725
22726
22727
2e782
22731
22732
22733
22734

MXC158

760042
543120
£20666
750004
742010
740100
620723
760207
1620827
6023733
750004
740010
7401102
620735
100653
£00735
750004
741100
100653
620666

MXC158

SWd

SWY

Swi

LAW
SAD
JMP &
LAS
RTL
SMA
JMP
LAW
JMS
JMP
LAS
RAL
SMA
JMP
JMS
JMP
LAS
SPA
JMS

. JMP#

+EJECT

NOPRNT
ERROR

SWy
207
PCHAR
SWO

DOERR
HALT
POERR

MALT
ERROR

/PRINT INKIBIT IF = LAW
/DON'T PRINY

/BELL IF SKJP

/CHECK ACS g

/ASCI] BELL

/PRINT

/CHECK ACS @ FOR MWALT

/NO SKIP = PRINT INFO
/PRINT

/HALT

/PRINT INFO

/NO SKIP = WALTY

/RETURN Y0 READ ROQUTINE
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/SETUP YO PRINT ERRQOR
/

2e78> 223154 DOERR LAC BAD1 /BAD DATA

c2735 7412009 SNA

22737 600792 JMP STERwS /FULL WORD ERROR
23742 7400031 CMA

22741 741200 SNA

28762 608752 JMP STER=® /FULL WORD ERROR
22743 740001 CMA

22744 583170 AND BITSUP /MASK SUPPRESSED B1TS
22745 740200 SZA

28746 740001 CMA

gg747 523170 AND BITSUP

22752 741200 SNA /NEW ERROR IF SKIP
22751 620666 JMP# ERRQR /ERROR |S SUPPRESSED
22752 202616 LAC PHDR

2¢753 741200 SNA /PRINT HEADER IF 2
29754 102616 JMS PHOR

2B755 203136 LAC TNYM /ASCI] YESYT NUMBER
22756 102227 JMS PCHAR /PRINT TEST NO,
2p757 777767 LAW =11 /=9

2g762 P4a3142 STER DAC T2 /USED FpR SPACING COUNT
2e761  ip2lul JMS SPING /SPACE 9

2e782 283152 LAC OGADR /70CTAL ADDRESS

28763 242072 DAC CRLF /SAVE TEMPORARILY
gered 1e2107 JMS PROCTL /PRINT FAJLING ADDRESS
ceres 777772 LAW T

9766 043142 DAC c¥se

22767 102181 JMS SPING /SPACE 7

Ze772 223153 LAC G0OD1 /WHAY DATA SHOULD BE
22771 242072 DAC CRLF

2e772 182107 JMS PROCTL /PRINT THE GOOD
2773 777776 LAW =2

20774 243142 DAC Ccr32

28775 102104 JMS SPING /SPACE §

2p77s 283151 LAC BADY /DATA READ

20777 042072 DAC CRLF /SAVE

cyepe 192107 JMS PROCTL /PRINT THE BaD

T1201 760264 LAW 264

ziee2 543136 SAD TNUM

2iee3 621012 JMP INDY®4

+EJECT
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777773 LAW )
763142 DAC cr3e
12211 INDY JMS SPING /SPACE 5
223126 LAC CNTRL /CURRENT CONTROL WORD
262072 CAC © CRLF /SAVE
102197 JMS PROCTL /PRINT PATYERN CONTROL WQRD
1¢2072 JMS CRLF /CR, LF
443247 182 MAXERR /CHECK FOR MAX, PRINT=OUTS
6227381 JMP SWP /CHECK ACS @
777790¢ LAW =100 /=64 DECIMAL
143247 DAC MAXERR
760060 LAW :
2431e2 DaC NQPRNT /NO MORE ERROR PRINT=0UTS
' ZUNTIL RESTART FROM 100
202676 LAC PTO
24314 DAC PRNT
122234 JMS PNXT /PRINT=OUTS [NHIBITED
182072 JMS CRLF /CR,LF
7777586 LAW =12 /=10 DECIMAL
43142 DAC CT32
762212 LAW 212 /LF
1¢2227 JMS PCHAR
¢43142 182 ct32 /10 LINE FEEDS
&21027 JMP =3
622781 JMP SwWe
/

EJECT
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21834

23235
21¢36
21237
21642
clél
21842
21243
21244
21245
zie246
zgiea7
61259
21251
21252
21853
21854
21255
21256
21257
210682
clee6l
giee
210263
gired
21265
210266

vxCl58

735202

202653
543154
102072
102084
121544
543226
6C1084
543216
161067
777517
343142
740120
601054
162607
601045
283142
740001
343204
343221
740100
601064
102607
661035
760000
243142
043136

MxC158

/
/KEYBOARD INPUT ROUTINES

/
KYBRD  CLX
/

/TYPE TYEST# AND WAIT FOR INPUT,

CARRIAGE

/RETURN ONLY MEANS USE LAST PATTERN WR]TTEN

/

TSTNO LAC
DAC
JMS
JMS
JMS
SAD
JMP
SAD
JMS
LAW
TAD
SMA
JMP
JMS
JMP
LAC
CMA
TAD
TAD
SMA
JMP
JMS
JMP

TSTN LAW
XOR
DAC

1EJECT

TSNX
PRNT
CRLF
PNXT
KEYIN
K377
KYBRD
K245
ADRY
gél
cr32

143
wOTIS
TSTNO
cr3e

Kl
K2e3

1 *3
WoT1s
TSTNO

cr32
TNUM

/POINTER FOR TEST#

/CRy LF

/PRINT TESTH#

/WALT FQOR INPUT

/START OVER [F A RUB=QUT
/CHECK FOR G4R,

/USE LAST PATTERN WRITTEN
/=1 ASC1!

/MINUS = INPUT <1

/PRINT QUERY AND RESTART
/TEST# IN ASCl]
/SUBTRACT ASCII 3

/MINUS = TEST# >3

/PRINT QUERY AND RESTART

/NEW TEST NUMBER



o

2167
J1R7o
512713
1072
21E73
J21¢74
21275
c1e76
23277
211086
cliel
zi1e2
21103
z1104
21105
21106
23187
21119
21111
‘1112
21113
v1114
21115
21116
21117
zi12¢
21121
31122
21123
31124

71125
1125
T1127
21180
“i181
21132
J11348
1134
21185
Jild8%
111387
J1140
2i14}
L1142

MXClab

282709
042677
222677
443162
760202
0643160
143155
102072
222654
243154
122234
202655
243157
202656
243156
101544
101553
223142
523206
243142
181641
621106
283155
043162
20270¢
542677
601124
242677
621564
101373

601143
182872
202664
243154
1220354
202666
243154
102¢384
760L0¢
n41972
11566
271620
c41272
6219067

MXC158

/XCH1S = TAPE 2
/

/WALT FOR FIRST & DIGIT ADDRESS TO LOOP ON

/

ADH1 LAC
DAC
LACe
0aC
LAW
DAC
D2EM
JMS
LAC
DAC
JMS
LAC
DAC
LAC
DAC

FADR JMS
JMS
LAC
AND
DAC
JMS
JMP
LAC
DAC

DFSY LAC
SAD
JMP
DAC
JMP
JMS

JMP
JMS
LAC
DaAC
JMS
LAC
DAC
JMS
LAW
DaAC
JMS
LAC
DacC
JMP

EJECT

ROTB
ROTA
ROTA
NRQTA

ADRA
ADRCW
CRLF
ADRX
PRNT
PNXTY
ADLR
OVER
DONY
EX]T
KEYIN
LEGAL
CT32
K7

CT32
GETAD
FADR
ADRCW
ADRA
ROTB
ROTA
1 *3

ROTA
QUERY
PROG

ADR2
CRLF
ADR1P
PRNT
PNXT
OVRLP
PRNT
PNXT

LOCAT+4
LOCAT
GETAD=-1
LOCAT+4
ADR1

/POINTER FOR LAW=XX
/LEFT SHIFY COUNTER

/SAVES PARTIAL ADDRESS
JCR, LF
/POINTER FOR FJRST ADR,

/PRINT FIRST ADR,
/C(ADLR) = ADRY

/S(OONL) = DFST
/WALT FOR INPUT

/SEE IF VaLlD
/ASCI1 INPUT

/SHIFT LEFT TO FROM ADDRESS
/GET NEXT DIGIT

/POINTER FOR LAW TABLE
/NOT EQUAL s <6 CHARACTERS
704K,

/PRINT QUERY AND RESTART
/NOW SEE JF 1ST ADR, IS
/1IN SAME 4K AS PROGRAM
/0K

/CRy LF

JPRINT "FIRST"
/PRINT "ADR, IS W[THIN PROGRAM"
/TELL WHERE PROGRAM IS

/START 2VER
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/
/WAIT FOR LAST 6 DJGIT ADDRESS OF BLOCK
/
%1143 760010 ADR2 LAW
31144 743161 DaC ADRB
21145 143155 DEM AQRCW
P1146 222677 LLACs ROTA
01147 243162 DAC NRQTA /FIRST COUNT FOR LEFT SHIFTY
21152 122072 JMS CRLF /CRy LF
21151 222657 LAC ADXR /POINTER FOR LAST ADR,
21152 043194 DAC PRNY
21153 192034 JMS PNXT /PRINT LASY ADR,
21154 202660 LAC AQQR /CLAD2R) & ADR2
21155 043157 DacC QVER
21156 202661 LAC DON2 /C(DON2) » DLSY
21157 243156 DAC EXyY
21162 1091544 LADOR JMS KEYIN /WAIT FOR INPUT
21161 121553 JMS LEGAL /SEE [F VALID
21162 223142 LAC Cr3e /ASCID INPYT
21163 523206 AND K7
21164 243142 0AC ctye
24165 101624 JMS GETAD /SHIFT LEFY TO FORM ADDRESS
31166 621160 JMP LADR /GET NEXT DIGIY
21167 203155 LAC AQRCW
21170 243161 DAC AQRB
21171 202728 DL8T LAC ROTB
31172 56426877 SAD ROTA /NOT EQUAL = <& CHARACTERS
21173 621176 JMP ' *3 704K,
21174 242677 DAC ROTA
21175 621564 JMP QUERY /PRINT QUERY AND RESTART
21176 121373 JMS PROG /SEE IF LAST ADDRESS IS IN
/SAME 4K AS PROGRAM
21177 621215 JMP STLP /704K,
21200 10272 JMS CRLF /CRs LF
241281 202665 LAC ADR2P
21ee2 343154 DAC PRNT
21283 1c¢20384 JMS PNXT /PRINT n_AST"
21284 222686 LAC OVRLP
21285 7431v4 DAC PRNT :
21226 122034 JMS PNXT /PRINT "ADR, IS WITHIN PROGRAM"™
21227 760200 LAW '
61212 141572 DAC LOCATe*4
01211 121566 JMS LOCAT /TELL WHERE PROGRAM IS
21212 221623 LAC GETAD=1
<1213 41572 DAC LOCAT#4
21214 621143 JMP AQR2 /START QVER

+EJECT
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21215
21216
#1217
2122s
1221
cgeez
1228
21224
21225
21226

21227
1233
71231
21232
(1233
21234
21235

21236
21237
21242
21241
21242
21243
21244
01245
212456

21247
21250
21251
21252
212538
L1254
21255
21256
21257
v126<
216t
2162
21263
Clc64
Jlzén
21265
J1e67
Slell

MxC158

762090
543167
741000
621227
543161
600216
203161
543162
43163
621271

543161
741262
621256
223162
L43181
243163
£21271

273160
503257
543142
203161
523237
543142
601247
182667
591057

2e3l6v
742021
343244
343161
742140
621269
z231¢81
42972
223102
43161
L43163
272872
243168
621271
20161

MxC158B
/

/SETUP ADDRESSES AND PATTYERNS BEFQRE LOOPING,

/

STLP LAW
SaD
SKP
JMP
SAD
JMP
LAC
DAC
DAC
JMP

CkLST SAD
SKP
JMP
LAC
DAC
DAC
JMP

CBQTH LAC
AND
0AC
LAC
AND
SAD
JMP
JMS
JMP

LAC
CMA
TAD
TAD
SMA
JMP
LAC
DAC
LAC
DAC
DAC
LAC
DAC
JMP
LAC
DAC
LAC
PAX

(EJECT

ADRA

CKLST
ADRB
RTN1
ADRB
ADRA
LTST

- SIMU

ADRB

CBOTH
ADRA
ADRB
LIST
SIMU

ADRA
72K
€732
ADRB
K78K
cT32
1*3
WoT1S
ADRY

ADRA

<3
ADRB

S[MUw4
ADRB
CRLF
ADRA
ApDRB
LTST
CRLF
ADRA
145
AQRB
LTST
ADRA

/A LAW = NO 1ST ADDRESS

/A LAW = NO LASY ADORESS
/RESTARY PROGRAM

/ONLY ONE SELECTED
/LAST OF BLOCK

/A LAW = NO LAST ADDRESS

/ONLY 1 ADDRESS WANTED

/LAST OF BLOCK

/FIRST ADR,

/MASK B1TS 3,4 AND 5
/SAVE

/LAST ADR,

/MASK 3,4 AND 5
/BOTH MUST a» SAME 4K
/0K

/PRINT QUERY

/START OVER

/FJRST ADDRESS
/2'S COMPLEMENT
/SUBTRACT | AST ADDRESS

/FIRST 1S > LAST [F NEG,
/LEAVE AS IS

/FIRST 1S NOW LAST

/LAST IS NOW FIRST



PAGE

19

#1271
J1e72
723273
71274
z31275
21276
21277
24300
21381

21322
z1323
01304
31305
213068
1307
21310
£1311
21312
51313
21314
21315
21316
21317
21329
21321
21322

21323
21324
21325
21326
71327
¢1338

21331
21332
21333
21334
21335
01336
21337
21340
21341
21342
71343
21344
21345
21346
21387
1352

b
‘1351

MXxC158

760261
543156
6213¢2
760262
543196
601323
760263
543136
601352

203206
243242
143203
203127
643126
122072
203162
503237
243200
738000
740051
343208
721000
770000
243143
122417
601343

223212
243202
283211
543203
223130
601306

72877¢2
212000
7400061
250000
2232¢2
543163
601343
737001
443200
213381
203162
7432¢?
7320¢0
7420351
3432
72100¢
6213833

MxC456

/
SIMU

SIMl

SIMC

/
SiM2

sCP1

STSCP

LAW
SAD
JMP
LAW
SAD
JMP
LAW
SAD
JMP

LAC
DAC
DZM
LAC
DAC
JMS
LAC
AND
DaC
PLA
CMALIAC
TAD
PAX
LAW
DAC
JMS
JMP

LAC
DAC
LAC
DAC
LAC
JMP

EEM

LAC

CMA
DAC
LAC
SAD
JMP
AXR¥y
1s2
JMP
LAC
DAC
PLA
CMA!TAC
TAD
PAX
JMP

1EJECT

261
TNUM
SIM1
2602
TNUM
simM2
263
TRUM
SIM3

K7
XMSK
XGOM
PCWA
CNTRL
CRLF
ADRA
K70K
WORK

WORK

«10000
CTéK
WRITE
STSCP

K77
XMSK
Y
xGoM
PCWB
SIMC

WORK
LTYST
)

WORK
SCP1
ADRA
WORK
WORK

SCPy

/TEST 1 IF EQUAL

/TEST 2 IF EQUAL

/TEST 3 IF EQUAL

/WRITE PAYTERN

/WRITE PATTERN #2

/SYNC

/READ

/COMPLEMENY

/WRITE

/CHECK FOR END OF BLOCK

/ADDRESS*y

/STARTING ADDRESS
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21352
21353
21354
21355
21356
£1357
21362
21361
21362
21363
61364
213¢5
21366
21367
21372
21371
01372

21373
21374
24375
£1376
21377
51422
21421
S14e2
21423
1424
714¢o
014486
21427

MxC158

122072
223160
503237
543200
732000
745031
343200
721000
770000
743143
777777
250200
443143
601364
163162
223160
504371

Peo0Ve
120646
242872
760090
543155
621373
203155
523287
542072
741090
521373
441373
621373

MXC15B

/

/ROUTINE 70 SIMULATE TEST 3, AL_ ONES

/ARE WRITTEN INTO ONE 4K FlELD,
/THEN THE ADDRESS S LOOPED, THE

AND

/X LINE SPECIFIED IN THE FIRST ADDR
/1S SET TO 200882, AND THEN READ,
/THE LAST ADDR, AND ALL BETWEEN, ARE

/NOT REFERENCED,

/
SIM3

/

JMS
LAC
AND
DAC
PLA
CMAITAC
TAD
PAX
LAW
DAC
LAW
DAC
[sZ
JMP
DEM#
LACH
JMP

CRLF
ADRA
K70K
WORK

WORK

=10000
CT4K
-1

X
CT4K
3
ADRA
ADRA
1=y

/MASK FIELD NUMBER

/4K COUNTER

/WRITE 118
/DONE d4x WHEN SKIP

/CLEAR XeY LINE
/WANG HERE AND READ

/CHECK WANTED ADDRESS AND PROGRAM AREA

/
PRQG

)

JMS
DAC
LAW
SAD
JMP#
LAC
AND
SAD
SKP
JMP#
152
JMP 4

JEJECT

WHERE
CRLF

ADRCH
PROG
ADRCW
K78K
CRLF

PROG
PROG
PROG

/sAve
/NONE IF & LAW

/C(CRLF) » CURRENT 4K BANK
JEQUAL

/EXTT

/RETURN#+1

2238
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/
/BIT SUPPRESSION INPUT ROUTINE, TYPE A
/CARRJAGE RETURN TO RESUME TESTING ALL BITS
/70 SUPPRESS, TYPE THe DECIMAL BIT POSITION(S)
/SEPARATING EACH WlTh A COMMA, TERMINATE WITH
/A CyRy PRESS RUBOUT 10 RESTART THE LINE [N
/CASE OF TYPING ERROR,

/
24412 ceeeod SUPBIT @
21411 143167 DEM SCw /SUPPRESSION CONTROL WORD
21412 20260672 LAC SURX /POINTER FOR SUPPRESSS
21413 343104 DAC PRNT
21414 202663 LAC SUPXA /C(SUPXA) = SUPBIT#Y
31415 043157 DAC OVER
 Bl416 122872 JMS CRLF /CRy LF
21417 122034 JMS PNXT /PRINT M"SUPPRESS”
/ .
21427 121544 AGAIN JMS KEYIN /WATT FOINPUT
71421 - 54321¢ SAD Kéis /CHECK FOR €,R,
21422 601467 JMP EQTY /DONE SELECTING
01423 543226 SAD K377 /CHECK FOR RUBwQUT
£1424 621411 JMP SUPB|Te1
21425 543217 . SAD KeS4 /CHECK FOR COMMA
g1426 6@1420 JMP AQGAIN /WALT FOR NEXT BIY POS,
21427 101517 JMS NUMB /DETERMINE INPUT NUMBER
21430 621564 JMP GUERY /NCGT VALID RESTARY
/
21431 741203 SNA /CHECK FOR 0
21432 621513 JMP 2ERO /POSITION @
21433 243164 DAC TTYW /SAVE DIGIT
01434 121544 JMS KEYIN /WALY FOR SECOND DIGIT
21435 543217 SAD Ke34 /CHRECK FOR COMMA
01436 681475 JMP £EOM /2 DIGIT POSITION
21437 543216 SAD K245 /CHECK FOR C,R,
214402 21581 JMP E0YA /DONE
glé4y 543226 SAD K377 /RUB«QOUT IF NO SKIP
| 21442 681411 JMP SYEBITel /START OVER
21443 121517 JMS NYMB /DETERMINE NUMBER
91444 601964 JMP QUERY /NOT VALID, RESTART
/

1EJECT



PACE  ¢& FXCLdE MxC158

/
JLé4» 443165 DAC TTYX /SAVE NUMBER
114456 773164 LAC TTYW /PREVIOUS DIGIT
1447 744018 RCLJ RCLI RCL
2345¢C 74412
21491 7644012
41452 243165 XOR TTYX /COMBINE DIGITS
1453 74020c1 CMA /1" COMPLEMENY
21494 243166 DAC TTYY /SAVE
21455 777777 LAW -1
1496 343166 TAD TTYY /SUBTRACT
01457 143166 ROTOR  DAC TTYY
21462 23242 LAC K400K /402000
71461 744122 RCR
51462 443166 182 TTYY /SHIFT COUNT
£1463 601461 JMP "e
51464 243167 XOR SCwW /INSERT N CONTROL WORD
21465 7pa3167 DAC SCW
le5s £2184EC JMP AGAIN /WALT FOR NEXT BIT POSITION
/
21467 2e31¢7 EoY LAC SCW /SELECTION COMPLETED
si1e70 7400¢1 CMA
1471 ra3i7e DAC BITSUP
J1472 143167 DZM SCwW
51473 122072 JMS CRLF /CRILF
J1474 621412 JMP®  SUPBIT /EXIY
/
21475 ze3lea EOM LAC TTYW /SINGLE DIGIT
71676 7426¢1 CMA
21477 343204 TAD K1
215e¢ 601457 JMP ROTOR
/
21521 23164 EOTA LAC TTYW ZINPUT DIGIT
z15¢2 74221 CMA
1563 343cc b TAD K1 /72'S COMPLEMENT
215¢4 243166 DAC TTYY
Ji8¢s 3242 - LAC K4pPOK s4vopee
S l1see 744¢cy RCR B
T15:7 443166 187 TTYY /SHIFT COUNTER
- a2L15¢b JMP "2
J1511 z431e7 XOR SCw
1512 5216/°0 JMP EQTel JEXIT
/
21514 ze31e7 £ERO LAC SCW
~1514 243242 XOR K4k /4200082
S1910 631t DAC SCW
"1516 £014e0 JMP AGAIN /WAIT FOR NEXT
/

JEJECT
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21517
41522
21%2e1
21522
21523
21524
21525
21526
21527
2153¢
21531
21532
21533
21534
21535
21536
21537
21542
21541
21542
21543

21544
01565
21546
21547
215%2
231551
015%2

21553
21554
£1555
J155¢
31597
1562
31562
21582
21563
L1564

13

vxCi58

pogeee
203142
503225
5643220
741200
621581
441517
223142
503206
521517
543222
741060
421517
203142
503204
748200
621542
77777¢
621457
777767
621457

202020
708312
700301
601546
700312
743142
621544

zeegee
ze3l42
543226
601034
543216
623156
523225
543222
621553
102607
6231>7

MXC158

/
NUMB

/

/
/CHARACTER INPUT ROUTINE
/

KEYIN

/
/

/CHECK VALIDITY

/
LEGAL

QUERY

2
LAC
AND
SAD
SKP
JMP
182
LAC
AND
JMP#
SAD
SKP
JMP®
LAC
AND
SZA
JMP
LAW
JMP
LAW
JMP

)
KRB
KSF
JMP
KRB
DAC
JMP#

2
LAC
SAD
JMP
SAD
JMP#
AND
SAD
JMP @
JMS
JMPe@

1EJECT

CT32
K870

K260

145
NUMB
cT32
<7
NUMB
K27e

NUMB

CT32

K1

143
-1@
ROTOR
“11
ROTOR

=1

cr3z2
KEYIN

/ASCIL INPUT

/CHECK FOR A 272 OR 274
/RETURNeL

JEXIT

/8 8 OR 9 [F EQUAL
ZINVALID :
/ASCI1 INPYT

/% A8 IF BIT 17 = B

/h 9
/SHIFT COUNT OF 8

/SHIFT COUNT OF 9

/INITIALIZE
/WALT FOR INPUT

/READ BUFFER
/SAVE

OF INPUT CHARACTER

c132
K377
KYBRD
K215
EX]T
K37e
K268
LEGAL
WoTIs
OVER

/ASCI] INPYT

/18 1T A RUBOUT
/START QVER
/CHECK FOR C,R,
/LINE TERMINATED

/SHOULD EQUAL 260
/OIK|

/PRINT QUESTION MaARK
/START [INE OVER
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21566
v1567
21570
21571
41572
z15%73
21574
21575
21576
21577
vi6ed
71601
zi6ee2
51603
21604
olees
T1606
G16e7
21612
21611
21612
51613
21614
21615
21616
21617
2i62¢

MXC1l58

w8600
75C0¢4
503213
740200
621566
102072
202667
Ga3lo4
122034
120646
L3220
744010
742010
742010
503206
343229
122027
223200
7440102
742012
742210
7420109
5¢32c6
343220
102827
102072
621566

MX(458

/PHINT AREA CONTAINING PROGRAM

/
LOGAT

2

LAS
AND
SZA
JMP &
JMS
LAC
DAC
JMS
JMS
DAC
RCL}

AND
TAD
JMS
LAC
RCLJ

AND
TAD
JMS
JMS
JMPo

+EJECT

Xi20

LOCAT
CRLF
PISIN
PRNT
PNXT
WHERE
WORK
RTLS

K7
K260
PCHAR
WORK
RTL)

K7
K260
PCHAR
CRLF
LOCAT

RAL

RYLS

/CRy LF

/PRINT "PROGRAM IS [N FIELD"

/WHERE IS 1T

/PRINT (ST WALF FIELD NO,

RTL

/PRINT 2ND HALF FIELD NO,
/CR, LF
/EXLT
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21621
21622
21623
91624
01625
p1626
21627
21630
21631
21632
21633
21634
21635
21636
21637
21640
21641
21642
01643
21644
21645
21646

21647
51650
21651
21652
21653
21654

MxC158

:022800
7277¢4
222677
543162
223142
443162
601645
243155
243155
777777
562677
621637
442677
821624
202700
242677
222677
243162
441621
621621
744012
601626

777760
777763
777766
777774
777774
777777

MXC158

/GENERATE 6 DIGIT ADDRESSES FROM KEYBOARD [NPUT

/
GETAD

CNROT

GOLEFT

/
ROTC

2
LEM
LACS
0AC
LAC
1s%
JMP
XOR
DAC
LAW
SAD®
JMP
182
JMPe
LAC
DAC
LACe
DAC
152
JMP#
RCL
JMP

LAW
LAW
CAW
LAW
LAW
CAW

JEJECT

ROTA
NROTA
Cr32
NROTA
GOLEFT
AQRCHW
ADRCW
]
ROTA
13
ROTA
GETAD
ROYTB
ROTA
ROTA
NRQTA
GETAD
GETAD

CNROT

=20
=i’
wl2
i
L)
1

/GET A NEG, LAW FOR COUNT
/SHIFT COUNTER
/ASCI] INPUT

/ROTATE 1 LEFY
/ADR, CONTROL WORD

/REC'D 6 DIGIYS IF EOUAL

/LAW POINTER ¢ §
ZEX]T AND WAIT FOR NEXT
/ESTORE POINTERS

/RETURNe1
JEX]Y

/ROTATE 15 LEFY FQR 1ST DIGIT
/42 LEFY FOR 2ND

/9 LEFT FOR 3RD

/6 LEFT FOR 4TH

/3 LEFY FOR 5TH

/NONE FOR 6TH
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/
/ROUTINE TO ACCEPT TEST [ IMITS FROM KEYBOARD INPUT
/

TL1655 caegee? SLMTS 2
21656 221629 LAC GETAD=3

1657 241572 DAC LOCAT+4¢ /RESTORE JMPe
216670 1229072 JMS CRLF /CRy LF

1661 20267¢ LAC TLMX /TEST LIMITS POINTER

1662 243154 0AC PRNT

1663 122056 JMS CPNXT /PRINT "TEST LIMITS"
71664 102072 JMS CRLF /CRILF

1665 202671 LAC SLMX /C (SLMX)=sS MTSel
21666 2643157 DAC OVER
21667 202672 LAC OON3 ' /RETURN ADDRESS®CREVR
51672 3643156 DaAC EX]T

1671 181544 JMS KEYIN /WALT FOR INPUT OF MEM, NO,
1672 543226 SAD K377
£1673 601656 JMP SLMTSe}
71674 101553 JMS LEGAL /SE IF VALID
21675 283142 LAC ct32 /ASCI1 INPUT
21676 523206 AND K7 /MASK 15,16 AND 17
21677 7442290 RCR) RTR} RAR

172¢ 7420220

11761 740220
1722 w43147 DAC FIRSTL

17283 101544 JMS KEYIN /WALT FOR INPUT OF FIELD NO,
217¢4 543226 SAD K377
21725 621696 JMP SLMTSe*}

17e6 101553 JMS WEGAL /SEE IF VALID
21727 203142 LAC CcY32 /ASCI! INPUTY

171@ 503218 AND K7 /MASK 15,16 AND 17
71711 744220 RCRI RTR; RTR} RTR
1712 742020
<1713 742820
21714 742028
{1715 243147 XOR FIRST1
17186 143147 DAC FIRSTL /FIRST FIELD YO TEST 1S SYORED
1717 101544 JMS KEYIN /WALT FOR COMMa :
Ji7el 563217 SAD <254
J1721 741000 SKP
c1722 541964 JMP QUERY /PRINT GUERY, AND RESTARY

723 101544 JMS KEYIN /WALT FOR INPUT OF MEM, NO,
L1724 563226 SAD KS$77
71725 501655 JVP SLMTS*y
ca7es 121553 Jvs LEGAL /SEE IF VALID
J1727 203142 LAC ¢132 /ASCI] INPUY
RPN 523206 AND <7
~1731 744227 RCR RTR} RAR
c17%82 742020 )
J1788 7409028
L1784 243150 DAC ASTY
D173 1{11944 JMS <EYIN /WALT FOR INPUT OF FIEL NO,
J1736 543226 SAD K377
21787 421698 JvP SLMTS*1

1740 181528 JMS LEGAL /SEE 1F VALLID
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z7

J1741
21742
c1743
31744
21745
21746
21747
2175¢
43751
21752
23753
21754
217%5
21756
21757
21760
21761
21762

MxC158

223142
503296
744020
742020
742020
742020
243150
243150
777777
243143
443143
621564
203147

740043

343204
343150
740100
601771

MXC158B

CREVR

LAC
AND
RCR1}

XOR
DAC
LAW
DAC
182
JMP
LAC
CMA
TAD
TAD
SMA
JMP

+EJECT

cr32
K?
RTR}

LASTL
LASTL
.l
CTaxK
CTaK
QUERY
FIRSTY

K3
LASTY

OKAS

RTR}

/ASCI! INPUT
/MASK 15,16 AND 17
RTR

/LAST FIELD TO TEST IS STORED

/NO 2ND DJGIT IF NO SKIP
/PRINT QUERY AND RESTART
/FIRST FIELD

/2'S COMPLEMENT
/FIRST 1S >LAST IF NEG,

/FIRST 1S LOWEST ORDER
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/
21763 ze3147 LAC FIRST1
c1764 L43146 DAC CTo4 /SAVE
21765 2231>2 LAC LASTL
21766 243147 DAC FIRST1 /LAST IS NOW FIRSTY
21767 223146 LAC cr24
2477¢ 243152 DAC LASTY /FIRST 1S NOW LASY
21774 223152 OKAS LAC LASTY
21772 543147 SAD FIRST /SEE IF ONLY 1 SELECTED
21773 741820 SKP /YES, SEE IF |T HAS PROGRAM
21774 62014 JMP ALOK
21775 543122 SAD INSFLO /REJECT IF EQUAL,
21776 741202 SKP ’ ' /TELL WHERE 17 1S
21777 602204 JMP ALOK
22z2ee 762262 LAW
nzevt 241572 DAC LOCAT®4 /CHANGE JMPe TO NOP
zacee 121586 JMS LOCAT
c2ees 621656 JMP SLMTSe1 /RESTARY
c2ez4 121544 ALOK wMS KEYIN /WALY FOR A C,R
22005 543216 SAD KeLs
z22eed 621655 JMPa SLMTS /EXIT
32287 621564 JMP QUERY /PRINT QUERY AND RESTART
/
/SETUP ACS, PRESS CARRJAGE RETURN YO EX!Y
/
zez1z .eag0e SETAC 2
seell 1c2ere JMS CRLF /CRILF
22012 222673 LAC SETX /POINTER
22013 543154 DAC PRNTY
22014 12034 JMS PNXT /PRINT “SETUP ACS"®
22215 720312 KRB
22e18 7023¢1 KSF
22e17 622216 , JMP .3
ez 7¢e312 KRB
ceeal 543226 SAD K$77 /CHECK FOR RO
reeez 621656 JMP SLMTS*q /RESTARY
22223 7520¢4 LAS
22824 . (431ce DAC MCWA
ceees 122272 JMS CRLF /CRILF
cgres s22¢1i JMP & SETAC JEXIT
/

JEJECT
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22e27
22230
22031
2g032
22833

22034
22035
32036
22037
72040
0ee4y
02042
22043
22244
e2p4s
22046
02047
P2es5?
p2e51
22052
22053
22254
22255
e2p5s
22e57
22060
22061
J2e62
£2e63
22264

22265

12e66
22e67
Legre
22k73

mMxC1l58

002000
7004L6
700401
£02231
622027

220000
777775
243142
443154
223154
741240
622034
p42072
523212
543212
622057
243137
777749
243137
7640140
622067
2420%2
243223
102027
443142
741002
622035
202072
742020
7421022
742022
602043
2031387
343214
622€56

MXC158

/
/PRINT ROUTINES
/

FOR MESSAGES

/PRINT ONE CHARACTER AND EXIT

/

PCHAR @
TLS
TSF
JMP
JMP#

/

/PRINT A STRING

/

PNXT 2
LAW
DaC
]s2
LACe
SNA
JMP e

MASK DAC
AND
SAD
JMP
DAC
LAW
TAD
SMA
JMP
XOR
XOR
JMS

CK$ 182
SKP
JMP
LAC

1=
PCHAR

AND EXIT,

=§

¢T3z
PRNT
PRNT

PNXT
CRLF
K77
KZ?
CK3
BITCON
.!g
BITCON

CRLF=$
1o4
K30
PCHAR
cr3e

PNXT#1
CRLF

RTR} RYR} RTR

JMP
LAC
TAD
JMP

'EJECT

MASK
BITCON
Kedo
CK3e}

/CHARACTER COUNTER
/WORD POINTERe}

/ALL DONE IF @

7EXTT

/SAVE WORD

/MASK 6 BT CHARACTER
/CHECK IF RUBOUT

/SAVE CHAR

/NEG, B ALPMA

/NUMERIC

/MAKE ALPHA

/PRINT ACS (0=17

/CHECK FOR 3 CHARACTERS

/GET NEXT 3 CHARACTERS
/POSITION NEXT

/PRINTY 17
/MAKE NUMERIC
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3¢

tei72
cecyd
cec74
22275
22275
22er7
2e1zc

2e1el
221g2
22123
221¢4
221¢5
e21e6

c21e7
7211
22111
72112
22113
cellé
22115
22116
22117
22122
22121
22122
c2ied
22124

MXClo8

c22207
762215
1¢2027
$42277
622€72
762212
522074

202220
762240
182027
©43142
622102
522101

“peeLD
777772
243142
222872
74401¢
74221e
242072
74p210
5032veé
343222
1222¢7
443142
€22112
6221¢7

MXC 158

/CARRIAGE RETURN, INE FEED

/
CRLF

2

LAW
JMS
SAD
JMP &
LAW
JMP

/
/PRINT SPACES

/
SPING

/

/PRINT SIX DIGIT QCTAL NUMBERS
/

PRQCTL

POSITN

2
LAW
JMS
182
JMP
JMP®

)
LAW
DAC
LAC
RCL1

0AC
RAL
AND
TAD
JMS
1S2
JMP
JMPo

1EJECT

215
PCHAR
102
CRLF
232
CRLFe2

26p
PCHAR
€732
SPING*}
SPING

=0
€132
CRLF
RTL

CRLF

X7

K260
PCHAR
CT32
POS]TNey
PROCTL

/ASCII CR

/EX]T
/LF

/ASCII S
/COUNTER

JEXTT

/01G1T C
/0CTAL N

/PRINT

/EXIT

PACE

QUNTER
UMBER

/POSITION NEXYT DIGITY
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22125
22126
22127
22130
22131
22132
22133
22134
22135
22136
22137
221402
Ze141
22142
22143
£2144
22145
22146
22147
22152

82151
22152
22153
22154
22155
22156
22157
22162
2161
22162
22163

z2164
22165
22166
22167
z2172
c2171
Je172
22173
22174
22175

MXC1l58

202674
043252
20315¢
543147
620216
203121
741100
600216
749020
741400
692224
443121
203150
043122
772000
343122
043171
100646
543122
602207

760000
563250
602164
223250
5431¢e
602176
443250
203250
542675
741010
602154

202674
0432sa

‘223122

243173
120646
243172
543173
600216
203173
602343

MXC158

/XGHL5 » TAPE 3

/
/ROUTINE T0 DETERMINE FIELD FOR RELOCATION

/
CMQVE

/

LAC
DAC
LAC
SAD
JMP
LAC
SPA
JMP
RAR
SEL
JMP
182
LAC
DAC
LAW
TAD
DAC
JMS
SAD
JMP

ERTBL
ERWRD
WASTS
FIASTL
RTN1
FLAGS

RINL

NXTMV
FLAGS
LASTY
INSFLD
«18020
INSFLO
NXLOC
WHERE
INSFLD
suBl

/LAST TO TEST

/DON'T MOVE IF EQUAL
/RETURN

/PROGRAM FLAGS

/FORCED MOVE MADE IF A 1,
/DON'T MOVE

/LINK ® BIT 17

/FIRST MOVE IF SKIP
/SETUP FOR NEXT MOVE
/SET FLAG FOR 1ST MOVE

/wdK

/SUBTYRACT 4K FROM CURRENT
/NXLOC ®» DESTIN FOR NEXT TIME,
/WHERE ARE WE NOW

/ALREADY N LASY L IF EQuUAL
/TRY NEXT LOWER

/NQW CHECK FOR ERROR RECORDED IN NEW FIELD

/
CKERR

/
STMY

LAW
SADe
JMP
LACe
SAD
JMP
1§2
LAC
SAD
SKP
JMP

LAC

DaC

LAC
DAC
JMS
DAC
SAD
JMP
LAC
JMP

(EJECT

ERWRD
STMV
ERWRD
INSFLD
EQUAL
ERWRD
ERWRD
ENERR

CKERRe3

ERTBL
ERWRD
INSFLD
DESTN
WHERE
SOURCE
DESTN
RTN1
DESTN
MOVE

/NO ERRORS [F & LAW
ZINITIALLZE MOVE

/ERROR IN FIELD IF EOUAL
/POINTER o
JEND OF TABLE IF EQUAL

/RESTQRE POINTER
/NEW FIELD

/NEW AND CURRENT ARE EQUAL
/MOVE PROGRAM
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vel7$
22177
g22en
c2201
zep2
22203
ceaes
22ee5
2206

22207
leeio
22211
2212
32213
0eel4
22215
22216
cez217
222292

22221
c2222
c2zéesd

MxC1l58

543147
602221
741262
602265
770000
343122
243171
202674
243252

203171
543122
602176
543122
543147
602151
770000
343122
243171
602151

222674
543252
620216

MXC158

/ERROR IN NEW FlELD, TRY NEXT LOWER
/

EQUAL

SyHl

ONMVE

SAD
JMP
SNA
JMP
LAW
TAD
DAC
LAC

. DAC

LAC
SAD
JMP
DAC
SAD
JMP
LAW
TAD
DAC
JMP

LAC
DaAC
JMP

WEJECT

FIRST1
ONMVE

194
10000
INSFLO
NXL0C
ERTBL
“ERWRD

NXL0C
INSFLD
E0UAL
INSFLOD
FIRST
CKERR
=10008
INSF0
NXL0C
CKERR

ERTBL
ERWRD
RTNY

/DON'T TRY NEXT IF EQUAL

/1S IT FLELD @

/YES

/wéK

/SUBTRACT 4K FROM NEW FIELD
/NEXT NEW FIELD

/RESTORE POINTER

/NEXT NEW FIELD

/718 1T = CURRENY NEW FIELD
/TRY NEXT LOWER

/NEW NEW FIELD

/DOES 1T = LOWEST FLELD
/CHECK FOR ERRQR

/SUBTRACT 4x
/NEW FIELD FOR NEXT PaSS

/RESTORE POINTER
/START OVER
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2224
vee22s
22226
22227
22238
22231
22232
22233
02234
22235
22236
22237
22240
g2241
22242

22243
22244
22245
B2246
geee7
02250
22251
22252

P ER
22254
02255
6R256
22257
322672
22261
22262

MXC1l58

120646
243172
760008
563250
602243
202674
243250
223250
543171
602263
443250
203252
542675
741000
602233

202674
343250
263171
543122
682252
543147
602300
543147

602274
pa3lea
770000
343122
243171
203122
243173
622343

MXC158
/

/RQUTINE TO DETERMINE PROGRAM DEST'N AFTER MAKING ONE MOVE

/
NXTMV  JMS
DAC
CKNXT LAW
SAD#
JMP
LAC
DAC
LACe
SAD
JMP
182
LAC
SAD
SKP
JMP

STNXT LAC
DAC
LAC
SAD
JMP
SAD
JMP
SAD

JMP
0AC
LAW
TAD
DAC
LAC
DAC
JMP
+EJECT

WHERE
SOURCE

ERWRD
STNXT
ERTBL
ERWRD
ERWRD
NXL0C
syB2

ERWRD
ERWRD
ENERR

CKNXT*5

ERTBL
ERWRD
NX0C
INSFLO
1 ¢

_FIRSTL

MVBK
FIRSTL

NXTH]
INSFLD
«10000
INSFLOD
NXLOC
INSFLO
DESTN
MOVE

/WHERE 15 PROGRAM NOW

/NO ERRORS IF 18T = LaW

/GET AN ERROR ADDRESS
/ERROR IN NEXT FIELD TRY NEXT

/DONE TABLE AND NO ERRORS

/RESTORE POINTER
/NEW FIELD
/D0ES 1T s CURRENT FIELD

/DOES [T = _OWEST FIELD

/YES, CLEAR FLAGS AND MOVE
/DOES THE CU RENT ALSO®

/THE LOWEST FIELD,

/YES, SETUP FOR HIGHEST FIELD
/NEH CURRENT FlELD

/ebK

/NEW NEXT FIELD

/MQVE FROM HERE YQ C (DESTN)



22eed
c2eééd
72265
22266
72287
22272
22271
22272
22273

22274
22275
22275
2eer?

c23es
22381
22302
72323
£23e4
22385
22306

MxC158B

z83171
543147
522223
772¢07
343171
443171
543122
602264
602231

203152
503244
243171
622233

120646
cé3172
203171
243122
043173
143121
602343

MXC158

/
syhn2

NXTH]

MVBK

LAC
SAD
JMP
LAW
TAD
DAC
SAD
JMP
JMP

LAC
AND
0AC
JMP
JMs
DAC
LAC
0AC
DAC
02M
JMP

(EJECT

NXLOC
FIRSTL
DNMVE
=10020
NX|0C
NX{0C
INSFLO
suB2ei
CKNXT*3

LASTL
K370K
NXLOC
CKNXT*3

WHERE
SOURCE
NXLOC
INSFLD
DESTN
FLAGS
MOVE

/15 NEXT = FIELD @2 OR 4ST 70 TEST

/YES, DON'T MOVE
/o4K
/NEW NEXT FIELD

/DOES 1T ® CURRENT FIELD
/YES

/SEE IF ERRODR [N NEW FIELD
/LAST T0 TEST

/LASY ® NEXT FIELD
/CHECK FOR ERRQR
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zase7
2310
22311
2e312
22313
22314
0231
22316

22317
pR32er
geszl
22322
22323
22324
22325
22326
22327
22330
0331
22332

22333
22334
22335
22336
22337
22340
22341
22342

MxC158

283242
740001
503121
243242
243121
202674
243250
122452

762000
563250
602343
223250
543173
602332
443259
203252
542675
602333
602322
102430

202674
243299
203173
543172
602216
p43122
503241
Q43176

MXC158B

/RQUTINE 70 FORCE MOVE THE PROGRAM, DESTINATION
/FIELD# MUST BE TYPED N BY THE OPERATOR (22=37 OCTAL),
/

FCOMY LAC K400K
CMA
AND FLAGS
XOR K4B2K
DAC FLAGS
LAC ERTBL
DAC ERWRD
JMS GO0TO

/

/CHECK FOR ERROR [N NEW FIELD

/

CKFCD LAW
SAD® ERWRD
JMP MOVE
LACe ERWRD
SAD DESTN
JMP XPRY
182 ERWRD
LAC ERWRD
SAD ENERR
JMP '+
JMP CKFCD*3

XPRT JMS PRSEL

/
LAC ERTBL
DAC ERWRD
LAC DESTN
SAD SOURCE
JMP RTNL
DAC INSFLD
AND K320k
DAC PINX

/

+EJECT

/SET BIT @ FOR FCDMV FLAG

/RESTORE TABLE POINTER
/PRINT GO T0 FIELD

/NO ERRORS IF 1ST & LAW
/SEE WWERE 10 60

/DOES ERRQR = NEW FIELD
/YES, PRINT MESSAGE
/POINTER®Y

/SEE IF END OF TABLE
/DONE AND NO ERRORS

/PRINT ERROR IN SELECTED 4K
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22343
22344
22345
22346
22347
22352
223514
22352
22353
52354
22355
02356
22357
22360
£2361
22362
22363
22364
22365
22366
22367
202372
52371
32372
22378
22374
22375
22376
22377

vxC1i58

142649
223173
03241
743176
770802
243143
2¢3172
43174
740081
343173
721240
143243
223174
243136
122437
252000
210040
563174
744002
122551
443174
737001
443143
741240
622421
203136
542652
7641002
622357

MXC158

/

/RQUTINE t0 RELOCATE THE PROGRAM
y !

MQVE

MOSOM

DZM
LAC
AND
DAC
LAW
DAC
LAC
DAC
CMAITAC
TAD
PAX
DEM
LACe
DAC
JMS
DAC
LAC
SADe
SKP
JMS
182
AXRe1
182
SKP
JMP
LAC
SAD
SKP
JMP

+EJECT

LQCER
OESTN
K3BOK
PINX
~1p000
CTeK
SOURCE
MOVES

DESTN

MEMADR
MOVES
TNUM
RYL9L
X

X

MOVES

MVERR
MOVES

CT4K
OIND
TNUM
oMY

MOSOM

/-4K
/4K COUNTER
/CURRENTY FIELD

/NEW FIELD

/L,0C ZERO START,
/MOVE FROM CURRENT
/SAVE

/PUT IN NEW FIELD
/READ BACK

/COMPARE

/0K

/PRINT ERROR INFO
/INCREMENT ADDRESSES

/DELIMITING CHARACTER
/ADJUST [NDIRECTS
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224L0
42401
p24¢2
22403
Je44s
22405
22406
02407
22410
22411
22412
22413

22414

22415
22416
22417
gg420

22421
2422
02423
22424
22425
g2426

72427

MXCios

223174
542713
602362
503282
243173
102437
250000
210240
503232
243172
563174
7410229
102551
443174
737001
443143
802420

122525
203172
742233
343173
721020
740000

610216

MXC158
AJIN

/
DIND

LACe
SAD
JMP
AND
XOR
JMS
DAC
LAC
AND
XOR
SAD»
SKP
JMS
Is2
AXR+1
182
JMP

JMS
LAC
CMA11AC
TAD
PAX
NOP

JMP
(EJECT

MOVES
DLMTA
MOSOMe}
K7777
OESTN
RTL9L

X

X
K7777
SQURCE
MOVES

MVERR
MQVES

CT4K
AJIN

ENOT
SOURCE

DESTN

RTN1,X

/DONE INDIRECTS IF EQUAL

/MASK ADDRESS BITS
/PUT FIELD NUMBER ON T

/PUT IN NEW FIELD
/READ BACK

/COMPARE

/0K

/PRINT ERROR INFO
/INCREMENT ADDRESSES

/WAS TRANSFER MADE 0K

/EX1T FROM WERE TD LOC
/RTNL IN NEW FIELD



224380
02431
02432
22433
72434
22435
22435

22437
22445
g2441
22442
22443
22444
22445
22446
22447
?2450
22451

£gas2
22453
2L
£2455
22456
22407
224690
22461
22462
c2463
c2464
23]
<gabs
n2467
NI
T2471
J2472
J24673
n24é74
2673

J247%

MxXCidd

202800
122072
222712
743154
122084
102072
602307

PE2000
744000
543136
777767
;43146
223136
746010
7462010
443146
622446
622497

200202
7508004
523211
741260
602470
102072
2e27vy
243154
122084
7500u4
523211
7422
éceddy
ic2272
ic2¢’2
2c27¢2
63104
122284
101544
543216

622244

MxCL58

/
/PRINT ERROR IN SELECTED 4K

/
PRSEL

/
/RQTATE
/

RTASL

/

(]

JMS
LAC
DAC
JMS
JMS
JMP

CRLF
ERSEL
PRNT
PNXTY
CRLF
FCOMV

/CRy LF
/TEXT POINTER

/PRINT
/WALT FOR ANOTHER CHOICE

INSTRUCTION 19 LEFT BEFORE MOVING

)
CLi
DAC
LAW
DAC
LAC
RAL
RTL
182
JMP
JMPe

TNUM
=14

CTe4
TNUM

cTes
1"
RTL9L

/LINK = B
/SAVE

/=9 DECIMAL
/SHIFY COUNT
/INSTRUCT]ION

/KEYBOARD ROUTINE FOR FORCED RELOCATION
/

GOTO

NOSW

[4

LAS
AND
SNA
JMP
JMS
LAC
0AC
JMS
LAS
AND
SZA
JMP
JMS
JMS
LAC
DAC
JMS
JMS
SAD

JMP

EJECT

k4D

NOSW
CRLF
PTWLY
PRNT
PNXT

K42

o3

CRLF
CRLF
GOF L
PRNT
PNXY
KEYIN
K215

CFLG

/READ ACS

/CHECK BIY 12
/EGUALS o
/CRyLF

/TEXT POINTER

/PRINT PUY ACS 412 ON A O

/WALT FOR THE @
/CRLLF X 2
/TEXT POINTER

/PRINT GC T0 FIELD =

/WALTY FOR INPUT

/&4 CR = NQ FORCED MOVE

/AND RESUME AUTO RELOCATE
/CLEAR THE FORCED MOVE FLAG
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cgs77 543226 SAD K377 /RUBOUT, REePRINTI GO TO FJELD =
22520 &P247C JMP NOSW
22521 742027 RTR} RTR
T2%c2 742022
2523 503241 AND K3PPK /MASK BITS 1,2
£25¢4 243173 DAC DESTN /FIRST CHAR, of FIELD NO,
2252 121544 JMS KEYIN /WALT FOR INPUT,
72529 543216 SAD KR4S /A CR = NO FORCED MOVE
/AND RESUME AUTO RELOCATE,
caser 62544 JMP CFLG /CLEAR THE FORCED MOVE FLAG,
22512 543226 SAD K377 /RUBOUT, RE«PRINTI GO TO FIELD =
22511 602470 JMP NOSW
22532 742020 RYR} RTR} RTR} RAR

22513 7642020
22514 742020
22515 740022

22516 503287 AND K7@K /MASK BITS 3,4 g
22517 2643173 XOR QESTN /0R FIRST & sscono CHARS,
22522 043173 DAC OESTN /NEW FIELD,
22521 120646 JMS WHERE /WHERE ARE WE NOW
2522 243172 DAC SOURCE /CURRENT FIELD
22523  1p2@72 JMS CRLF /CRy LF
22524 622452 JMP# GOTo /CHECK FOR ERROR
22525 @poodve ENOT ]
22525 202600 LAC LOCER
22527 741210 SNA /NO ERRORS IF @
22530 822525 JMPe ENOT /ENTER NEW FIELD
/
22531 7p7704 LEM
22532 142600 DzM LOCER
22533  1p2e72 JMS CRLF /CRy L F
22534  2p2704 LAC NERN /TEXY POINTER
22535 043154 DAC PRNT
22536 122034 JMS PNXT /PRINT NO MORE ERRORS
22537 1p2072 JMS CRLF /CRyLF
P2542 203121 LAC FLAGS
32541  7411u@ SPA /ACS @ A 1 s FORCED MOVE
22542  6pR23¢7 JMP FCOMV /WATT FOR ANOTHER CHOJCE
22563 602243 JMP STNXT /TRY NEXT FIELD LOWER
/
22564 23242 CFLG LAC . K420k
22545 748001 CMA
22545 523121 AND FLAGS /CLEAR THE FORCED MOVE FLAG
rese7 43121 DAC FLAGS
22530 6npRls JMP RTN1 /START OVER

1EJECT
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22551
52592
22553
v25h4
22555
22596
22597
22560
22561
22562
02563
c2b64
02565
22566
22567
22572
22571

22572
22573
22574
22575
22576
22577

zeepe
r2eel
f'ry-Ya]
22603
226c4
cgbies
22626

J26e7
c2610
22611
2eéle
22613
c2614

J2615

MXClsB

Jeded
cd43153
721640
vé43lo2
223174
443123
222618
741200
122616
222602
74120¢
1226vi
202615
c41226
122072
777766
6827690

200761
241226
752014
741100
100653
622551

coPPY
102072
202703
243154
102034
122072
622623

eE2¢0e
122¢72
762277
102227
122072
622607

822572

MXC158

/
MVLRR

/
LOGER

WoTlS

/
JMP3

)
DAC
PAX
DAC
LACe
DAC
LAC
SNA
JMS
LAC
SNA
JMS
LAC
DAC
JMS
LAW
JMP

LAC
0AC
LAS
SPA
JMS
JMPe

"}
JMS
LAC
BAC
JMS
JMS
JMpe

2
JMS
LAW
JMS
JyM§s-
JMP®

JMP
WEJECT

BAD1

0CADR
MOVES
60001
PHDR

PHOR
LOCER

LOCER
JMP3
INDY
CRLF
.lz
STER

STER*1
INDY

HALT
MVERR

CRLF
RELOC
PRNT
PNXT
CRLF
LOCER

CRLF .
277
FCHAR
CRLF
WOTlS

LQCER=6

/SAVE INCORRECT INSTRUCTION
/FLELD AND ADDRESS

/SAVE

/CORRECT INSTRUCTION

/SAVE

JDON'T PRINT IF 1§
/PRINT PROGRAM RELOCATION ERROR
/JMP LOCER=Y

/=32 DECIMAL
/PRINT INFO

/EQUALS JMS SPING

JEXITY

/CRyLF
/TEXT POINTER

/PRINT PROGRAM RE|OCATION ERRQR
/CRYLF X 2
ZEX]IT AND PRINT TWE ERROR

/CRyLF
/QUERY MARK
/RPRINT
/CR,LF
7EXIT



PAGE

a1

22616
22617
22620
32621
22622
£2623
22624
22625
82626
22627
22632
22631
22632
32633
22634
22635
22636
22637
22640
22641
22642
22643
22644

22645
22646
22647
026582
22651

MXCl58

oedlde
102072
2022745
243154
102034
102645
202706
043154
102034
102645
2227907
243154
102034
122645
202710
243154
102034
102645
202711
243154
1020834
102072
622616

002000
777773
043142
182191
622645

MXCL58

/
/HEADER ROUTINE

/
PHOR

CLMN

)
JMS
LAC
DAC
JMS
JMS
LAC
DAC
JMS
JMS
LAC
DAC
JMS
JMS
LAC
DAC
JMS
JMS
LAC
DAC
WM§
JMS
JMPe

)
LAW
DaC
JMS
JuP®

+EJECT

CRLF /CR,LF

TSTX /POINTER FOR "TEST"
PRNY

PNXT /PRINT TEST
CLMN /SPACE &
ADRXA /"0CTAL ADR,"
PRNT

.PNXT " - ’

CLMN /SPACE 5
GOATX /nGooo"

PRNT

PNXTY

CLMN /SPACE 5
BOATX /WBAQY

PRNT

PNXT

CLMN /SPACE 5

PCWX /MPAT CONTROL WORD"
PRNT

PNXT

CRLF /CRyLF

PHDR /DONE

=3

Cr32

SPING /SPACE

CLMN



PAGE

62

32692
22653
62654
22655
2656
22657
2662
22661
1YY
22663
72664
22665
22666
22667
22679
22671
c2672
22673
22674
22675
22676
22677
22720
ge7el
zeree2
22703
22724
22725
22706
;2727
22712
22711
22712
22713

MxClod

752521
202756
pL2762
01267
421117
ag277¢2
201143
221171
822775
¥o21411
pe3062
023064
o23022
223234
203045
201656
201793
203253
203221
203311
223272
£21647
201647
003107
203101
223013
203025
£092714
pB27eP
202725
282731
pe27134
£22744
752522

MxCi58

/
/RETURN ADDRESSES (INDIRECTS)

/
oLMY
TSNX
ADRX
ADLR
DON1
ADXR
ADZR
DoN2
SUPX
SUPXA
ADR1P
ADR2P
OVRLP
PISIN
TLMX
SLMX
DON3
SETX
ERTBL
ENERR
PTQ
ROTA
ROTH
PTWLV
GOFL
RELOC
NERN
TSTX
ADRXA
GDATX
BDATX
PCHX
ERSEL
DLMTA

752521

TSTNR /TESTH=
FADR1 /FIRST ADR,=
ADR1

OFST

LADRL /LAST ApR,»
ADR?2

DLST

SUPR " /SUPPRESSw
SUPB]T*Y

FRSTY /FIRST

LSTA /LASTY

OVRL AP /AOR, 1S WITHIN PROGRAM
PROIS /PROGRAM IS IN FIELD
TSLM /TEST LIMITS
SLMTSe}

CREVR

STACS /SETUP ACS
ERWRD*1

ERWRD#*4}1

PYO!

ROTYC

ROYC

PUTiZ2

GOFLD

PROR

NOMO

T8Y

ADR

GDAY

BOAY

PCWR

SLTER

752522

+EJECT



22714
22715
22716
62717

22720
02721
22722
22723
22724

22725
22726
ce727
22732

22731
22732
22733

22734
22735
22736
22737
02740
22741
22742
22743

22744
z2745
22746
22747
2753
22754
22752
2753
22754
@755

22756
22757
22763

22762
22763
22764
22765
22766

MXCl58

202714
230524
777724
200000

082720
240317
421401
220401
00008

222725
171797
777704
poRR0D

202731
240102
200000

202734
24p122
172340
222416
401417
221727
777704
FELPYS

202744
222205
402217
421611
140523
240305
420405
251106
770414
nooBue

222756
230524
774824
Ceoevo

202762
22116
422423
220421
777742

MXC158B

/

/CONSTANTS FOR PRINT ROUTINE TExTS, PACKED
/3 CHARACTERS PER WORU,

/

/"TEST"

ST '
230524

/

ADR '
240317}

/

GDAT '
1747027)

/

BDAT '
040102)

/

PCWR '
240120}
221727}

/

SLTER '
222295
260305}
2

/

TSTNR '
2305241

/

FAQRY '
2211081

777724

401401}

777704)

170360

777704

40247

42040y

774024}

402429

220401 ©

222416) 4p1417

41611 140523

051186} 770414

2204011 777740



PAGE

44
22767

22772
62771
22772
02773
72774

22775
22776
227177
23020
23001

MxCl56
320202

562772
23211
g14024
402204
cB00:D

402775
202523
352220
402323
222220

MXC158

/
LADRL

/
SUPR

2

]
2301141 014024) 4P2204

2025231 032220} 4223231 ©

+EJECT



PAGE

45

23002
23003
23024
c30E5
23006
23087
z3ele
23211
23212

23213
23214
230215
23016
23017
23020
2302¢
23022
o323
23224

33025
23026
23027
c3032
23031
23232
23033

23034
23035
J3036
23237
3240
23041
23e42
23043
23244

z3245
23245
2347
23e502
23251
z3es2

23253
23254
23255
23256
03257

23082
23261

MxC158

223002
220491
231142
112740
11124
204016
071722
152122
200000

2030213
172220
912207
224015
171405
240123
161711
220542
221722
200202

223025
401716
221715
2540025
172222
772322
088220

303054
172228
g12207
114215
114023
LE4L16
1425114
774204
2RB0v2

223045
2305<4
144224
111511
772324
poovve

A23IR03
242523
402225
232301
S00RYe

r23060
221106

MxCi58

/
OVRLAP

PROR

NOMO

PRQIS

TSLM

/
SYACS

FRST

2204011

204016}

1722204
240108

2

L]
4p17168)
772322)
[ ]
172229}

84016

2305241

240523}

221106}

e3114¥}) 1127409

874722) 150122}

01g207) 224215

1617111 220542

221713 054005

B18207) 114215

142531 774204

144224} 1115119

402022} 23¢321

40242581 2

111024

[}

171425

221722

172222

114023

772324

2



PAGE

46

73262
23263

c3264
63265
23066
23667

23870
23271
83072
23273
23074
23075
c3076
23077
23120

e31e1
23102
23183
231e4
23105
23126

03107
23112
23114
23112
23113
23114
23315
23116

MXC1l58B

422423
Z222200

PARYAT
232114
774024
ogaeoe

2032070
1122202
432416
242517
114223
111016
241102
770405
70000

293101
401727
401726
351126
400414é
202000

223127
242522
230142
614023
174062
D14016
776042
2e02er

MXC458

LSTA

PYQ!

GOFLD

PUT12

232114}

[}
112220}

1110161

401707)

]
2625201

814016}

(EJECT

774224

402418

41102y

404724

232140}

776040

e

2425171 114023

770405 0

851106; 4PB414

6142231 174062



PAGE

47

23117

23122
23123
3122
23123
23124
23125
83126
23127
23130
23131
£3132
23133
23134
23135
23136
23137
03140
03141
23142
23143
23144
23145
23146
83147

23150

23151
23152
23153
03154
23155
23156
23157
23160
23161
03162
23163
23164
23165
23166
23167
23176
23171

23172

23173
03174
23175
23176
23177
23202
c3221

MxC138

777778

220000
0p00200
PL020D
200200
2020080
220000
pRO0VY
776002
525252
777727
poOo0D
o0PRYR
cgoeve
p000280
200004
oPPBOY
pooRRe
200000
poe00e
200009
000000
Peo000
2epovo
pooRoR
opoeer
200000
peeeve
0200200
200000
pOPRYE
oopRo4
200000
apooce
200000
pRERUL4
223200
SEeRd2
QoYY
o2000Q
2008000
777777
Jepeee
220000
200000
2202000
200216
ceeeoe
J22800
ca0ve
ceeeco

MXC158

/STORAGE AND CONSTANT REGISTERS

/
SIXT4

NOPRNTY
FLAGS
INSFLD
LAST
MCWA
PCH
CNTRL
PCHWA
PCWB
PCHC
PATR
PATG
PATWO
PATN
TNUM
BITCON
SVADR
crve
cr3e
CTeK
Cris
cry28
CToé
FIRSTY
LASTL
BADL
0CADR
G0QDl
PRNTY
ADRCW
ExIT
OVER
ADRA
ADRB
NRQTA
LTST
TYYW
TYYX
TYYY
SCwW
BITSUP
NXLOC
SQURCE
DESTN
MOVES
BGNLO
PINX
SXR
WORK
MEMADR

e MO ONVITOWUR[WITDOE NIV HH»TUILURLANTVIWCTR L2

LAW -12 /COUNTS 64 PASSES BETWEEN

, /ERROR PRINT SUPPRESS]ON,
/INDICATES END OF ERROR PRINTeOUTS

2 /SAVES SUBROUTINE FLAGS

2 /CURRENT FIELD WITH PROGRAM
ZLASY FIELD WITH DATA ERROR

e /SAVES ACS SETTINGS

2 /CURRENT PAT ,CONTROL WORDS

2 /SAME AS PCW

776000 /CONTROL WORD FOR TESY 1

525250 . /FOR TEST 2

777777 /FOR TEST 3
C /ROTATES CONTROL WORD
/SAVES GOOD DATA DURING READ
/SAME AS PATG BUT WAS SUPPRESSES B1TS
/HAS CONTROL WORD TO ROTATE
ZASCI] TEST NUMBER

/FIELD COUNTER

74K COUNTER
/COUNTS 16 ROTATES

/COUNTS 128 LOCAT]IONS

ZUTILITY COUNTER

/FIRST FIELD 7O TEST

/LAST FIELD TO TEST

/SAVES BAD DATA

/SAVES FAJLING OCTAL A DRESS
/600D DATA

/POINTER FOR PRINT ROUTINES
/PARTIAL ADDRESS WORD

/70 DISMISS

/POINTER YO START OF SUBROUTINES
/1ST ADR, FROM KEYBOARD INPUT
/LAST ADR, FROM KEYBOARD INPUT
/ROTATE COUNTER

/LASY ADR, FOR SCOPE LOOPS

/TTYW THRU YY USED FOR KEYBOARD
/INPUT BIT SUPPRESSION

/TEMP SYORAGE OF SUPPRESS TS
AW =1 /EACH SUPPRESSED B?T = 2 €0 81
/NEXY FIELD TO MOVE INTO
/FIELD TO MOVE FROM
/FIELD TC MOVE YO
/SAVE AS MOVED
™1 ZEXIY ADR, TO A NEW FIELD
/STORAGE OF MEM, BLOCK THAT PROG, IS IN
/STORAGE LOG, FOR XR,

EJECT
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¢3202
23203
23204
23285
23206
23207
23210
23214
23212
23213
23214
23215
23216
23217
23220
23221
23222
23223
23224
23225
23226
03227
23230
23231
23232
23233
23234
23235
23236
23237
£3240
23241
£3242
23243
23244
23245
23246

MXC158

L Py
;00000
peoRVY
PRBOYV2
2080087
200010
00020
20004¢
P00V77
200100
pRB2VR
voB2le
000215
220254
200260
PeB2LY
oo
PPR3V0
290534
200370
200377
200400
004000
Ye7700
007777
210000
237777
220000
p40000
270000
274000
30C2Y0
40000
177777
3700002
720009
770000

MXC158

/
XMSK
XCOM
1

K2

K7
Kip
K29
K&y
K77
K190
K202
Keie
K215
K254
K260
X263
K27e
K300
K331
K372
K377
K402
K&K
K7780
K7777
K16K
K178
K2uK
K4 RK
K70K
K7 AK
K3B2K
K4WBK
K177
K3I70K
K70K
K778K
/

2
2
i
2

7

10

20

A0

77

100
200
212
215
254
260
263
270
300
331
370
377
400
4000
7700
7777
10000
17777
20000
40000
70000
74000
320000
400000
177777
370000
702000
770000

WEJECT

/X=ADDRESS MASK
/COUNTS XelINES FOR PATTERN COMP,



PAGE

49

23247
73252
23251
23252
¢3253
23254
23255
23256
23257
23262
23261
23262
23263
23264
23265
23266
73267
23272
33271
e3272
23273
23274
23275
23276
03277
03300
23301
03322
03323
23324
23325
23306
¢3307
03312

23311

MXC1l58

7777¢0
603251
760002
762000
762000
762000
762009
768200
760200
7600072
768200
760002
760000
768000
762000
7620020
762000
760200
762000
760200
762002
760000
762000
760000
762020
760000
760000
760000
760020
762002
762000
7600222
762222
760£42
P2RRRs
770008

Y

MXC158B

JERROR FLAG TABLE

/

MAXERR L AW

ERWRD 1
LAW
LAW
LAW
LAW
LAW
LANW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
LAW
+END

S12EsD3312

=120



PAGE

ADR
ADRA
ADRB
ADRCwW
ADRX
ADRXA
ADR1
ADRLP
AQR2
ADRZP
ADXR
ADLR
AD2R
AGAIN
AJIN
ALOK
BAD1
BDAY
BDATX
BEGIN
8GNLO
BITCON
B8lTSUP
BRSTA
BURST
BUST
CBANK
CBOTH
CEND
CFLG
CKAL
CKERR
CKFCOD
CKLST
CKNXT
Cxxy
K3
CUMN
CLx
Cmave
CNR]ROT
CNTRL
COoMPL
CREAD
CREVR
CRLF
crre
Crle
Criegs
CTis
Jv3¢
JTax
JESTA
oFST
SN

5¢

82722
J316¢
e3161
03155
42654
22706
21067
22664
31143
52665
42657
22655

¥xC1o8

2266¢C.

24429
02409
Veenae
V3151
22731
02710
20200
23175
03137
@317¢
20546
22524
J@556
Jes13
¥1236
20567
22544
20664
22151
22317
i1227
22226
22471
<2257
22645
735220
12128
21526
J3126
22414
20366
1753
22272
23141
L3146
03145
231464
3142
3143
23173
Y1117
V2441

MXC158



PAGE

DLMT
DLMTA
DLST
DNMVE
DOALL
DQERR
DON
DoN2
DON3
poxy
EBA
EEM
ENERR
ENOT
EOM
EQT
EQTA
EPA
EQUAL
ERROR
ERSEL
ERSEY
ERTBL
ERWRD
EXAM2
EXAMI
EXBA
EXI!T
EXREL
EXTST
FADR
FADRY
FCOMY
FIRSTL
FLAGS
FRST
GDAT
GDATX
GENPAT
GEYAD
SoFL
GOFLD
GOLEFT
30001
5270
~ALT
INDY
INSFLE
JMEZ
<EYIN
(RB
<SF
KYRRD
<1

<12

51

c2652
22713
61171
22221
22317
<3735
22656
22661
22672
22537
707764
727782
22675
22525
61475
21467
01501
707762
J2176
296686
82712
22466
02674
3325¢
28275
oelel
767741
03156
20305
22271
21408
22762
02307
23147
23121
23262
22725
42707
20377
031621
22722
23101
21645
23153
02452
Cges53
21026
n3122
22615
31544
702312
702321
<1834
23204
3207

MXC158

MXCL58



u
»
<
ad

K12k
w1py
K178
K177

K22
K20«
K20¢
K212
K21°
K254
K262
K263
K27¢@
K3ee
K3IP2ZK
K331
K$7¢
K372k
K377
K4K
K42
K4BK
K420
K42ex
X7
K72K
K722K
K74K
X77
K772k
K77¢2
<7777
-ADR
WADRY
LASY
LAST2
LEGAL
WEM
LCoCaAY
LOCTER
.5"
T8
MaS«
\!‘lﬁ;:;
“:aﬁ
MEMATR

«

E - 4
312
o -
1
n

C) YN o7 <«
'

A VR
=

€ 4 e 1) o«

PP 4

) 3

5¢

3233
58213
v3z234
<3243
PRy
03212
23235
¢3214
23215
23216
3217
23220
23221
23222
03223
53241
33224
23225
23244
48226
23230
¢3211
23236
63227
£3242
23206
43237
23245
63240
03212
23246
33231
03232
©1160
U779
03123
23152
¢15532
27704
315656
L2600
23264
23163
22243
23247
3124
L3201
32357
f2343
c3174
L2dgn
L2551
L2724
JC3BT7
S 3325

»xC158

MXC158



PAGE

NOMOR
NOPRNT
NOSW
NROTA
NUMB
NXLOC
NXTBENK
NXTH]
NXTMY
N6 4
OCADR
OKAS
DVER
OVRLAP
OVRLP
PATG
PATN
PATR
PATWD
PAX
PCHAR
PCW
PCWA
PCW8B
PCWC
PCWR
PCWX
PHDR
PINX
P1SIN
PNXT
POSITN
PRNTY
PROCTL
PROG
PROIS
PROR
PRSEL
PTO
PTOI
Prwlv
PUTL2
JUERY
RCOM
READ
RELOC
R0TA
RQTS
RavC
RQTOR
RT\L
RTLY,
SEXY
S¢Py

g
3TaA

53

c2626
23122
2247y
c3162
21517
23171
22637
22274
22224
402501
23152
31771
23157
23002
22666
23133
23135
23132
33134
723222
2227
33125
23127
23132
33131
22734
82711
22616
33176
22667
42234
22113
23154
22107
21373
33234
23213
224392
62675
c3072
ce701
23107
21564
2R444
22424
22723
22877
22720
;16847
21457
22216
2437
7:776;
V1331
J8167



PAGE

SETAC
SETUL
SETX
SIMC
SIMU
SIM1
SIMme2
SIM3
SIXT4
SLMTS
SLMX
SLTER
SOURCE
SPING
STACS
STER
STLP
STMY
STNXT
STOVER
STSCP
SuBi1
SUB2
SyPBITY
SUPR
SUPX
SUPXA
SVADR
SW2
SWi
Sw2
SXR
TLMX
TLS
TNUM
TSF
TSLM
TSNX
TST
TSTN
TSTND
TSTNR
TSTX
TST1
7872
TST3
TYYW
TTYX
TTYY
WCNT
WHERE
wQ0ONS
WORK
AQTIS
ARITE

54

7221C
22624
J2672
2130¢
31271
23322
21322
£1352
33117
21655
<2671
c2744
23172
221¢1
03253
22762
©1215
2164
©gz4e3
na247
51343
c22e7
w2263
J1412
22775
22662
<2663
03142
20731
20723
22711
23177
3267
73C426
23138
72¢421
53245
42653
22714
21764
21238
32756
;2728
e2322
20336
£a353
©3164
23165
U3164
2424
Cohé A
OeS3i
PREIo
2407

A -
2417

MxClss

MXC156



PAGE

XCOM
XMSK
XPRT
vee

£ERC

55

23223
53202
72332
L2826

71513

MxCl58

MxC158



PAGE 56 ¥xCiso MXC158

3EGIN  2222:
RTNL 2221%
STOVER 22247
EXTST cgar1
EXAMZ 43279
EXAM3 22321
EXREL 22305
DOALL 802317
TST1 22322
TST2 J8336
TSTS #2353
NETWK 20357
CREAD 22366
GENPAT 22377
WCNT 22426
COMPL  dpats
ARITE 22417
READ Pp424
RCOM 52446
CKAL 22464
ERSET 2466

Ckxy 20471
N64 22501
Yés 22508

BURST 20524
WONS 82531
aoxy 02537
B8RSTA 20546
3UST L0556
CEND 20567
SETUL 22624
CBANK 30613
NCMCR c2626
NXTBNK 72637
WHERE Jc845

HALT 32653
ERRQR 22666
Swe 22711
Sal 2723
Swi V0731
JQERR 22735
STER CET60
INDY Jlaes

KY8RD 1734
TSTAS Y1635

TSTN v12e4
Ap=g V1267
Fans v 112%
JFST <1117
ADR? J114zn
LADR Ti1e
JLSY 1171
ST.P 21213
ChLoT Jiz27

JaaT. R
: RPAE



PAGE

SIMuU
SiMY
SIMC
SiM2
SCR1
STSCP
SIM3
PROG
SUPBIT
AGAIN
ROTOR
EQY
EOM
EQTA
2ERO
NUMB
KEYIN
LEGAL
QUERY
LoCcaAT
GETAD
CNROTY
GOLEFTY
ROTC
SUMTS
CREVR
OKAS
ALOK
SETAC
PCHAR
PNXT
MASK
CK3
CRLF
SPING
PROCTL
PQSITN
CMOVE
CKERR
STMY
EQuUay
SUB1
INMVE
NXTMy
CKNXT
STNXT
Sy8se
NX TR
My BK
FComy
CKFCZ
XPRY
MOVE
\‘OSOV

AJIN

57

<1271
z13922
21326
21323
21331
21343
21352
21373
21410
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