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1~ ABStRACT 

T~" ~,il~'~ T. • modTfTtd v.,.l," Of 
MAINDEC·l'.018C(M.C~11)' It T. dl.TI",d to g~oYld' • wo,.,-oa.. tlftTn, Dat'.~" 'o~ bot" 95B 
~.ne.'Co"d I"d e~~."a~ol.eO~d m'mo~~ stack,_ T~. 
c;oa~.m test, ~e~ IwT~C"T"g f.' lu; •• Tn JndJvldual 
oorl. ~nd.~ w~~~t.o... ~.f'.I.J'ot not,. 
oon~Ttlo",~ It ar-i test. fi~ \hl .wl t ohIng of 
u~lt.bl' oo~ •• "'tited b~ ~Ig'atld ~a'f· ",Iot 
oU~~."tl~ 

OD.~.t'cn 0' MXC1!B T. II~Olt Id,"'Tca' to t"ltof 
MXC~1', onr~ t"t 4eS t •• t "I'~'~~' and t~. ~alt 
.dd~"s'l a~1 dT".~.~t~ 

2~ R!QUIRE~ENTS 

2~l Eau'D~e"t 

Sta"d.~d ~O'-!5 wTt" • mTnImum of 8192 wo~e. 0' 
oo~. m.~o~~~ 

2~2 ~'o,~lm stora.1 

T~I D,og,am oocupTa. the 'T~ •• 34ee(8) wO~ds Of thl 
mlmo,~ fT'ld Tn W"'o~ It r. ol,~.tT~g~ 

3~ ~O.OING PROCEOURt 

T~e D'Oo'am TI ~u~C~'d 'n ASS ~od., w't~ ~Rl 
load", 

3~1 NOr~.1 I~, t~. DrOaram Is 'ol~.d T~to m'me~~ fleld 
00, 

.~ Place t~. tace T~ t~. r"d'r~ 
b~ Set t~. ~ddr"s Swlto~.s t~ 1"me~ 
e~ P~'ss RESET, then R~AO %N~ 

~~.~ tne tao. nal b •• ~ r •• d, .~. co~~~t.r ItQOI, 
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J~2 T~I g~Og~'m ;'" be fOlded '~to the lew.~ ~llf of 
.~y !K m.mor~ ba"k, by DI.el~g t"1 m.o~l~, 1" BANK 
MODE, '"d •• ttTn. AddrlSs Swltonl' !.~ to t", 
dlsT~'d bank ~umb.r: 

.~i sta~t'nQ lddr,ssl ~~2~0~ Set tn, Address Switch'. 
to ~02a~, a"d D~'SI S'APT~ 

.~2 Rlstart'n.. To ~1.,stabTlln the '~lt1al 
oondTtlonl, .tart t~1 DroQ~am at addrlss '0200, 
W~I;I f 1. thl o~rrl"' ~Imor~ ba~k T" wh,on t~1 
D~oar'~ 11 rojatld, 

To ;,tal" our;,", D~olram OO~dltTo~.. ,.,tart 1" 
locatIo" '0215, 

'. OPE~A~ING PROCEDURES 

A ~.mery ".Id T, 0"' 4Z96-werd I'Q~."t. rIlla, 
a~1 "u~b'r.d le~ue"tlarl~ from 00 thrOug~ 37(8), 
,Tlid S ~0~0' are Tn memory block 0, fTelds 1~·1' ," 
b"'oak 1, and 10 0", 

T~I oOlr.tor iommunTc.te. wTt~ the ojo;ram vl a t", 
~e gw'tc~.s or t~8 T."r.tY~1 ~eYbo.rd~ 

TYcT"o errors can be ellmlna,.d b~ .t,lkl"Q RU80UT, 
T~, ~'og~a~ wlfl delete tyoed tneut 'or t~at lIne, 
a"d reQUlst a new 8"i;y, 

5,1 l~'tl!i Ooerator Aotlon 

Test ~'~lts, A,ter startIng at loeatTo~ ~~20~, t~. 
o'oor'~ type. 

T~ST LtMtTS 

T~e a~8a to be tested Is !~eo1fled by tYOI~~ the 
oatl' ~u~be~s of t~e I I~'tl~g memo,y fl~l~s, The 



two ,.,umbl~s a~1 ,Iga,.ted by a eo",ma, I"d fo I lowld 
b)J a ol;,.lalll 'It",;"', fI."')J two IT,rd" 11"1c 1udln, 
'"at w"fo~ co"tal". t~. oroar'~, may b. '1IIct'd al 
fTmTtl, and .It".~ ITmTt may be t)JD'd first, 
£ka,"!:!I'.' 

TE;ST LIM!TS 
00", 

M'moP)J fT.,d.00 tnpovt" 18', lr,oTu,lv' (.ddr ••••• 
"21j,0 t~'OUI~ ~""'), wTfl be i •• t'd~ NO" t~at 
two dl;Tt. mUlt bl t)Ji'd fo,. .ae~ Iy,rd "1.1mb.,. 

, ,T~gl. fT'ld ma)J bt O"~I'"~ 

TEST LIM!TS 
0~,03 

If, ~ow.Y.,., thl 11",'1'. fl.ld T, t,."t oo"'tl'"I"D 
t"'l D'OO,.am, ,~, ohoT •• wTI I •• P.J.ot.dl 

TEST LIM!TS 
1l0,12I 
PROGRAM IS IN rltl.c 00 
TEST LIMITS 

T", ""o;,.'m wT II groe.ed whln ioo.etab I. II",Y'. 
~.VI bl'n chO.'"~ 

If ~nl" a sTnal' dlaTt ra U"~ to IOlol'y a fl.ld, 
0' Tf • fT.l'd numb'~ ;,. •• t.; t~an 31(8) II t"".d, t"', l'mYt, wT'1'1 "ot bit aooID.'d', A" l)ta"'DI, of 
bet" I",.o'sl 

rEST LIM!TS 
,.,4a 
? 

TEST LIMfTS 

CAUTION. Do 1"I0t ,Irlct mO;' """,0;" tl'la" fa 
aetually avaTlabll, .,g'" tYDI",g I'" upe,,. "'"ft of 
l' whln OI'lIY 'reldl 0~·0' a~' p"ovTdld, Tne Ictl," 
of t"'e Dr"g~lm I. u,",cHlclletabj'1 II/~I,", t~ylrHI to 
Idd~ISS "i".~Tltl"'t m.me~y loe.tTins~ 
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Sit u~ 'CS~ Aft.~ thl tl.t rl~l~s ~ay. bll" 
aeciot'd, t~. p~ol~.m tyP" 

SETUP ACS 

Sit t~1 AC SwTtcM" II d,sIr.d ("1 Tabla" fo~ 
"orm.1 o~.ra~To", .ll t~1 .wl~chll ar. 'It to 0. 

Strlk' I"~ k.~ a" t~. k.ybOI~d, 'hi m •••• a. 

r. cr'"tld, ."d 'h. t,., b,;1"" It wl I I ru" 
Q~"tl"uou.IY u"tlf Itiop.d by t~. O~I~.tor, 
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F'lJnctTon Celeplb'd 
Tn Sictlon 

Contl~uou. o~.patTo" tno~Mal) '.2.2 
sto~ ,ft.~ t.atTn; eu~'."' 
f T 1'1 d 0 p • ft.; I I' ~ 0" D d "t. 
oui 

~pI~t .ppor data ~nd eo"- ',2~2 
tTnu. (not-malt 
~alt i.fop. '~rop DiTntout 

p ~ 0 C • I d • • I IT. ct. d b ~ , " 2', 3 
~eS! 'nop",a'l) 
RTno b'll 0,.. .rro~J no D,Y"t. 
out~ lei 1 T. 'I"i~.d~ 

00 arr ttH" "Iti T" IUO •••• ,',1 i,4 
.Ton Cno~",al J 
An~ Iwltc" ,.t to 1 •• I.otl 
''''ai t •• t 

AutomatTo DPo,pam p.leoatlon '.3,3 
''-'Ofll'lll) 
O. ~ot 1'.100'" Dio;'.m~ 

PP'nt "PROG~AM IS IN 'IE~O '.3~1 
ff" a't'~ •• ;~ r.roo.tlon 
Cno~,".I' 
De "O~ D~Tnt "'Issa;' 

Nor"",!, DPO;,..", peToeatlon '.3,4 
'.Qu''''O' 
roro. relecltTo" i6 '~Iclf. 
l'd nlld 

Nor!'!'!a!' t,lt ',Qu'"e, 5,4 
RIQulit .oo~. 1000 

Test .ntl~. word (nop",a') ',5 
SUD~rlsl ~rTn,out fop ,I'lct. 
ed bl'. 

Ta.t SalletTo", ACS 3.S~ Throe test. ar. o,.ovldld. 
Tlsts 1 a"d 2 ySI sto,.aoe Pltt.~nl tM,t ,'t!bllsM 
WOPlt-caSI neT'1 oen~ltJon. 0" t".,.~se wT~., 
TI.t 3 cneckS 'o~ swltc~'"g 'aTlup., jU~'"Q 
~eDt.tld h'I'.s.r.6tTng~ T"I .~,cutlo~ o· 1~1 
tt,r •• tests Ts co"trellad b~ AC swTtonl! 3, ", a"d 
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,',2.1 

., 

,. 
Test 1 (ACS 3) • ~o~I'·cal' Dattl~", fo~ 800 .. ",1'0 

"","OP~ 'tackl, 
Telt 2 (ACS .. t • WO;lt-oal. latt,,," fo' 950-"'1" 

TI.t J (AtS 5) • 
ItlckS', 

Sw' tcl'd "'g faT l'U!'81 ,,., CO,II 
IUbJ,ct to !'epe.ted 'ulf··'llet 
our ~Int':t 

If al I tn;" .wT'~h •• a~ ••• , to e. t", '"rl' t •• ,. 
a;, do",. Tn .ue •••• To"' OYI~ t~, .",tTr, "It ar.,. 
If an~ IwTteh Is lit to 1. the t •• t ID.,TfT'd by 
t~at 'wTt~h l' ~.rfi'~.d~ 

I~ "o,mal oOI;atlon. the 
O;d.,. 1/ 2, a"'d 3, 
SletTon 9, 

t'lts a~. PI,fol'm'd In 
A dlscrTctTon " glYt'" 1n 

Tilt. 1 a"d 2 a~. Id."tToal Ivo.pt '0; thl patt.," 
w,ltten Tn m."'o,~~ T". pa~~e'n 1, w~Tt'." In a' I 
"'ldS, '"I'" I.en wo~d. st.~tT"1 It '"' low •• t 
Idd~.SI, 1. ,'It,d for faTTur.l, W"'" al'l 
locltlo,." nave b.tn tlstld, t"t cemol'.mtnt of ,1'1, 
olttl,n 11 ~,lttt'" and tlsttd; 

11'1 tt.t 3, the .ntl~. t,.t a~'a T. 'Trl.d w't~ Sol, 
A .T~gll wO;d Is ellartd to ~s, and I',~,atldly 
add~,sl'd~ ot".~ we~~s affected by th, "al'·I'I'c~ 
curp.~ts .1" then t,"'d for .wltehll'll fa'iuria. 

Aftl!' t~1 s'llctld tests havt 
prooram 1s "Ioeatee (S.I 
tests a~e ~'D.at.dt 

bll" .~.eyted, t~. 
s.ctlo" 5~~) I~d t~1 

P'OQr."'-ce"t~oll.ej "artsl At:S 0"1', 

To l,.,!u~. O~egrl'" contll"lulty, tne ce"sol. STOP 
s~'tc~ s~ould "ot oe used to nalt t"e c'o;~a~t AC 
S\lWltcl'lts " "nd 1 tHovlde L'HOIHIPII.eOl"lt'ollld 
stooolMQ p~l"t!1 It w~leh t~e O~'~lto, ~ay eMI"OI 
t~. lettl~g! of t~e ot"er AC Swjtehes! Tl'le e~a"ges 
t.~e ef#eet l~~eo'ater~ a't" resumTnQ operatton b~ 
~'.ssl"Q CO~Tt~UE~ 
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01 Th. D~Og~a~ 'U", eontT"uOu'I~. 
11 The D~Og;.~ wI!'1 .toD at .lth.~ 0' two 

Dol"',' 
a, 'ft.; an .r"r prT"tout. CO"t.",. 

of blt. 6-11 a' t~. MO ,.'l.'" 
.~. ~?34', 

b. Aft.; i.'tTn, hi. b •• " OO~DI.t'd 
Tn the eur~.nt fJ'ld, 
C(MOt6 a l1» , 06.2, 

I" both oal'l, th' ACS ~.~ b. C"."g.d~ P,... CONT 
te ~~~ca.~~ If th. AeS •• ttl"o' "ave b.," c"ano.d, 
'"I telt then bl'"" t.leyi.d ,. t.~~Tnat'd, ,nd '"I 
new swTteh slttTn~. iake e".ct~ I' t~. AC~ have 
"It b"" ehln'ld, t". t •• t ~llu~.i f;om tht PO'"t 
.t ~h'Oh Tt WI' 'toiD.d~ 

AtS 1 ~~ f,~o~ ~a' •• ~. ;Fl"t.d •• u.y.l~ 
il !h. ~'~"Fa~ haJ.' i.fo~. 'hi "'0' 

Dr'"tout, CCMOC6-11)' e'3~. 

T, DPoo •• d, P~IS' CON'. ACS ,ha"I" are Ice'ot'd 
llllm.dl.t.'I'.v. 

EXCEP!10Ni A't., .,~o, D;'"tiut. "IYI b"n 
l"hTblt.d C ••• $.otli" 6;1.~t, AeS 1 no lo"g.~ "I' 
a"y .ffl;', I"d ACS II wTI I ,au" • ",.Tt oPlly aftlr 
I fTlld h •• bl." t •• t,d ( •••• b ab~Y')~ 

RTnol"g th. Eno, aliT, AOS 2', 

If 40S 2 TI I'~ te. i. I btTI ;'ngl at t ... , 
oocurrenCI 0' a" I;ror,· t~. Ir~o~ ~pl"teut 1. 
IUDi~els'd, and ACS 1 'I lonor'd~ Th. b.rt 
#unetlo" ,. uI.ful W"'I" a" '"termTtt."t '~'O~ ,_ 
I~s~eet.di thl pPoIPam do.. "ot stoe, and t~. 
#;tau'nc.v and/er ~'lul.r'ty of tn, bel I OrVII an 
'"dex to the ~.~for~.~c. of ,~. core stacM, 

~et., nowev'~' tnat AeS ~ reml'"' Tn af'eetl t", 
~'oa,am wTI I "alt .fttr t", b,' I Tf AeS z Is let to 
1', 

Aut~m.t'o R'licatTo"~ W~.n ,I I tests ~.v. bel" 
com~l.t'd Tn the •• 'ectad "tlds, the ~rog~.~ fs 
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5,3.:5 
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~el~oated to the ~la" •• t t"t,d fT,ld 1" w~lCh "0 
"ro~ was fou"d du;l"Q t~. ~~iced1nQ ~un. r~om 
t~ll ~.w fooatlo"! t~. tl.t, ,rl ~.peat'd 1" t~1 
oth'~ ,.l.et.d f It I SI', Af~.~ .aoh t.lt ~un, th. 
p~oopam 11 ~,roc.t'~ Tn t", n,xt lowt, I~,o'.fr •• 
f'I"ld, u~tTI Tt ~eic"ls t~e ~~ttom of t~e te.t 
a~la~ rr~m t~.rl, 1t ;0" ba,k ti th, tOD, ror 
,xa",pll. a'iume f1.Tdl Z2-!iI are o~o"n as t,lt 
flmTtl, Aft.~ tn. fT's~ t.,t ~u". thl proa,am 
relicat'l fro~ "'Ii 10 to "'Id i0~ rro'" t~'re 1t 
wTIT 10 i, n'ld I!"t th,,., ii', 21'1 Z', Z3, and Z2, 
,lclDP'"1 a"~ fT,"d'S) 1~ w,",'eh an 'r"o~ wal 
det,ctld du"~; i~' c"vloUI ~U"~ r~om f,eld 12, 
t" , D ,. 0 ; , am w T I I , • To. at, t " ". r d 1121 0 '" e e !II 0 I' • " 

Immldlat.Ty ,ftl' 'IC~ ~'I"oc'tl0", the "'I'lag. 

PROGRAM !S IN rlf~O ff 

11 ~p'nt'd, T~' ~11.a;. m.~ be IUCPI'III'd b~ 
I.ttlng AC Sw1tch 11 to 1, Th, D'l"to~t w1 I I 
,'sum' wh,n ACS 11 1 •• ,t to e, 

£ifo.ptlo"i, Th. cpo;"m w T rT "ot ~,loe.t. 

awtomatlcal I~ 
"'nd1t'en,; 

IJnd'~ an)l of '''', fellowl~; 

, a, O"I~ on' "tid "a. bl,n select,d fo, t,.tlna, 

b', T""~I Irl "0 trroji·fJlt. te.ted fTelds, 

c', ACS 9 1 s •• t to 1 (II •• SectIon 5',3,4) , 

d', A fe"Old ~.roeatle" has been ,.,ade (s8e SeetTon 
"J,' t , 

III! ,aC,", 01 thase oaSII, tl'le P'OlHam ~e~.11"l5 W~IJI' 

1 t T 5, and the t"'e test 'UI'I 11 "t"alted. 

P~OQra~ c~ot.etlo~, To protect agal"st proo~am 
fallu"'S, two I",ter~al checl(l arl madl, n post, tl'l. 
~"OQ~a~ ~1 I I ~ot ~.ioeat. to any fTeld 11"1 w~leh an 
,Jlror ~as dete=ted du~ln~ the Drev10us test ~U~, 
Seoon Cf , w",n r ,'I ooat Ion does tlke "I ace, tl'l, 
t'a~sf.1' 1s cheoKed word b)l WO~d w1t~ the 50UJlOI 
fr,ldJ , .. ro .. , In tran5fe~ a'" tabulated a"d printed 
(5., S.ct~o~ 6.2,1), 
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5'.3,4 

,',3. , 

ReleeatTo~ Oflvent8dl ACS 9~ t~e o~e'.tor el" 
D"V,"t autcmltTe releeatfo~ b~ usT"g Aes 9. 

ACS 9 211 ~elocatTol'I oocu" I'\O~lTIarrY, 

11 ~,o;'.~ dOls net 'ilocate, but 
oo"tTnue. tt.tT"o from ft, 
e u ~ , .• n t Toe a t I en'. 

w"'" ACS 9 T, .et to ~ agar", lutomltTc 'tloe.tID" 
\II T Ii' I S U!'ft' '. 

r 0 , C I d R I I' 0 c a; Ie" I A C S 12', T t-Ie 0 D I ~ It 0 , c a ~ f 0 , 0 I 
t~1 DrOg~lm to PllOClte to a"~ IOleTfT.d fTlld, b~ 
US,"; ACS 12, .a foTlows, 

,~ Sit ACS ~ to i. I"d walt fo, th, D'O;fam ~o 
t'la J t'. 

Sit 4CS ~ 
CONTINUE, 

to 21 I"d ACS 
TM, e'Dgram t~~IS 

PUT lcs 12 ON A ~ 

I~d walts fo, it'll- to b. do".~ 

o~ s.t Aes 12 to 0~ 
t>,ces 

GO TO rlEL.o 

a~d walts f~, a fT'ld numblr~ 

to 1, fJ,.,. 

d~ '>,De a tw~.dl'lt fT.ld ~umb.r~ T~e proQ,am 
,IIDcat,. to tt'l. "'W ".Id, a"d croeeeds wIt,., 
tt'll t •• t, 

A'tl' I toroed ,8IecltlC", '~e crco,.m wI I, ~o 
lenal r r',CJoate Its.lf .uto,"atTcall~. To ,.stor. 
t~1 automatTo fy"otTo", 'Istart t~e cro;ra~ ',om 
add~ISS 20~, 'IttTna "IW test IlmTts~ 

F'el'ce e "liooatJoP'l wll'!' Mot ociul' u"d,,. elt"'." of 
it'll followl"g condltlonsl 

a~ A" e,.~or was detleted I~ the destTM.t1oM fl,ld 
d~r'''O t~1 orecldTng test run~ I" tt'lls case, 
tl'll messa •• 

rR~O~ I~ Sr~~CTEC 4K 
GO TO rIEI.O 
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" t~D8d. T~OI 
car"'_;1 Rlt~,./'I 
GIU"'I'It ne'd, 

a /'I.w f',l'd l'Iumbe,., 0" a 
to retal", tne orog'I'" In t~1 

D'. A~ I"~O" occu,. du,.lflll ",rocatlo,.,'. Tn •• netr 
T"'fo .. matlon 1. ~rl"t.d (SI' Sectle,., 6,2.1), 
te II owed Dy "GO TO "',EL.D'''. ~,eo.td al 
dl.c,Tbld In ea •• A abov', 

If \nl "'QUI.tld d,.'T"_tTo" '111~ 11 t~. o"'l~ o~, 
tl'lat I'\1l1 ba." seTaited 'o~ taltl",;, tl'l. IHooram 
~TI'I ""oelte, .ruf tn,,, ,Istaitt at oreg,am add,e •• 
2~0. wTt~ tl'le"'I,IIge "T£5' LIMITS", so t~at ",ew 
ITmlt. cal'l b, c~o.,~~ 

,~_ Seo~, ~OO~II 'CS 13~ 

T"'. 'HOg;a," optlo,., allows the oC,,,.t'H te '''a",1"" 
.1;"al i~.c,s 01'1 a SCOPI undlr tnl oo"'dltlo"'. 
Tmpolld b~ t~1 thr'l t,.,.. Tn, tlst fu"otle"l I" 
D'r'o,mld 0" 0"' c, me,' m.~o'y locatlol'll, eut 1'10 
I;ro,. el'l.eklnt ,. dOI'lI,"o messl;l •• ,. o"',.,tld, 
I"'d t~e'l a;t 1'10 I'Illts. ro .. tests 1 .,.,e 2, II'I~ 
"umbe' of constow'\vt 10,.t1o",., 1 .. om 1 to 4~O., 
ma~ bl Ifllclud,d T" t~, leoe, ro; tlst 3, ol"ll~ 0"" 
,.eglst,,. 1s used, 

To l"Itlat, a soO'" 1000, 'HOeled as 'ollows, 

a~ Halt thl ero;,a", ~~ 'Ittl~; AeS 0 to 1. 

set A05 13 to 1, 
melsa'i "TES'" T. 
walts fOf .. reQ~ •• t~ 

a~d "resl 
prll'lted, 

CON'!' 1 NUE. T~. 
and ~l'Ie p"o,~am 

o~ T~ce t~. "~mD'" of t~. desl~ed tlst, '" 
automatTc c~ 'e,'lews, al'ld t"" missal' 

Is odnt.d, 

d~ Type t~8 add",s! of t~e ""It looatlol'l 0' t~e 
g .. oup to 08 l"eluded In the foePJ t~ls ~ust e, 
a s1X·dl~lt oetal Il'Ite;u'\ T~' o'eo~am 
.. esoo"d! with • C~ and the mlssa;e 

LAST Ar:lR 

f~ Tyce the addrlSs ef tl'\. last loeatlol'l, T~ls 
may be ~lgher Or lo~er t~en t~e fTrst a~d'ess·. 
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T~. seoo. leoe Ts begun a, loon I. the lalt address 
Ts typed', fhe 100, wT11 o,ntl~u. un," the STOP 
.w'to~ T. g' •••• d~ T, ~.eu •• t '"it~e~ 1000, Or '0 
;0 bioI< to ,"', ;;Ol'm,r teit o,.oo;,m, ~.st.rt .t 
D~OI,.am l~c.tTQn 20~~ 

Ek.~gl's of .eo~. 100D ",au,'ts, 

TEST 2 
rl~S' AOR "1012iQJ 
LAST AOR QJlfU;"QJ 

T", patt,;n fo,. T'lt 2 1s w,."ten t"'~ou'hout ,r,ld 
i. but t"', l~aD 'nilud,' 0"1~ 'oi.tT~n 11QJ l~ t"'at 
fT,Td, 

rEST 1 
F' 1 RS' AO~ 1~11IIJ2 
LAST AOR QJ31171 

T"', pltt.~n 'O~ "It I T, w,."t," Tn fT.ld QJ3. '"I 
reaD 'neTud,s loeltTa". lUI! th~oug" "1717 1~ thlt 
fTeld. 

T~e I'" '"elud.d 'n the rOOD ~a~ ov,,.llp ~'~Ol'~ 
neldl, but it,. t,.; L'ltt"", wTTf b, wI'Ttt," O"r~ 
Tn the fl.ld jon,.I"'~g th, 'T~st add~'.11 

TEST 2 
F' I RST AC~ "i42rUJ 
LAST AOR 216'70 

T~, oltt,;n wTI I b, w~fti'n o"l~ Tn tTeld 2, though t", loeg wTTt Tnalud, acHHIss" 116772 t"roUOh 
224!20, Not, t"at the "'Oh.,. IT~rt ~ay b, 
~o,oTf"d ,T"st: . 
rer Tlst 3, onlY the ",.,t .ddr.s, Ts used, II thll 
Ys • 51",;'1'1 ~.;Tlt.r '.st, !-fowlvlr, both I~dl'esl" 
~Ult be gTv.,,'. '''', 1.I~prl T Ilustl'.tl' what 
"'IPOI"'I wh." • slTeetld Idd~.ss T. Tn t"', DI'OQI'arn 
I~.al 

TEST 3 
rl~ST AOR eJ22'34 
rlRST AOA IS wtT~IN PROG~AM 
PROGRAM IS IN rlf~D ~" 
F'l~ST AOR rll1.2534 
I.AST AOR 012534 
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5',4.2 

If Inyt~'~g othl~ t~." 1. 2, or 3 11 typed fo~ a 
tlst ~umbl~, Tt wTI I bl ~eJlct'dl 

rEST 4 
11 
TEST 

";00"'" 1000 fol' TI,'I 1 and 2. 'h' roop oll'fol',"1 
t~1 eomprl,"l~t.~lc~mjlem'nt o~.~atl~n On I'ch Of 
t~1 ,llloted ;lolltl"l Tn turn. T~I loep 'I 12 
T".t,~ctTin. fon;, 

SCP1 

STSCP 

(£M 
~Ae. ME:MAO~ 
CM. 
OAe. M[MAOR 
~AC MEMAOR 
SAO ~TST 
JMP STSCP 
IS! M£MAOR 
JMP SCPl 
~Ae ,0'" 
OAe M£MAOR 
.JMP selll 

IEN'B~£ EX'ENO MOO£ 
tREAD 
ICOMP~EMEN' DATA 
I\IIMITE 
IACORESS 
ICOMPARE TO LoiST 
IOONE 
IINCREMENT ADR 
I~OOP 
Irl-ST .DP 
IRES TORE COUNTER 
IGO TO TOP or ~ODP 

PI'OGl'lm leoo '01' tlst J. Aftl" wrltlng a Qattll'n 
o. al I 11 Tn the sellotld fltld, t~1 tilt loeatlo" 
11 cllarld to 01, and ~epI.tldly ~.ad~ T~I looe 1, 
two lnlt'~otlons "I"ongj 

~AC. A!:lRA 
JMP ', .. 1 

5~5 Blt SUPD"lsslonl ACS 14 

O"CI a oa;tlcular bTt pcsltlcn (a~d hence ttl eOI'. 
Diane) has demo"stl'atld a consistent fall\,Jl'e, enol' 
D~lnteuts dUI to thTs bIt can be elTmlnated ',om 
SUb.,C!lUent oasses', Proceed al fo 1" 10\llsl 



MXC15B 

b~ Sit 4CS ~ to ~ and ACS 14 to i~ The ~Isaag. 

SUPPRE:SS 

fS D~Tnt'd, I~d t~1 O'oa~lm wlTta to~ l"~ut, 

o~ Sit ACS 14 to 0~ Tye l t~. Mumbl' of t~1 bTt 
eoaTtTo" to De Iu~e,.ss'd, IS • declmll l~t.g" 
,0·17)~ If ~~~e t~a" .OM' bTt ls to be. 
lueDP~alld, 'lgl~it. the "Umbl,1 by comm.,. 

d', sot, Ike thl CR Ic.~;, T~I t •• ts wT IT atll"t fpom 
t~1 b,aT"nlnl agal,." t"1 .Ir.ctld blta w' II bl 
Tino'id fo, e"~tiut.~ 

RIQuI.ts 'oP bli luoe~II.To" ~IY be madl It I~~ 
iTml. and II f'lC2u.ntr~ II T. des'~'d, £ICh 
luccledTnG ,'~ue.t WTII' out tn. efleot of th' 
D~,YTou. on,; to ~';ITn t~. IUD~l"e •• lo" of a blt, 
Ttl "umb.~ ~u.t bl tyD.d agl'". 

To ~Imovi al I sue~'I •• 'on 'IQUI,tl. g~oelld IS fop 
a "ew 'eQ~I.t~ Aft" t~1 gpO"am tyel' "SUPPRESS", 
tyge • oa;,Ta,1 Rltu'~' 
EicaI'ftDI •• , 

SUJi)P~ESS 0 <CR> 

SUPPRESS 4,9,13 (C~> 

SUPPRESS (CR) e,../IIOVI, II r tu"e"lsa'O~l 
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6.1,1 

6',1,2 

PAGE 15 

ERRORS 

Test Oata Enol's 

Data oolu~n nead'~' immediately after tne fl~st 
e;I'o~ Is cfeteeted, tn, follcwTn; ",.d.I' 11 ,,,,Int,d, 
Td."tlfyl~g t~. eelum"s of t"'OP data. 

TEST 

TEST 

octA~ AOR 

OCTAL. ADR 

,,000 

BAD 

PAT CON"~OL. 
WORO 

GOOD BAO PAT CONTRO~ WORD 

T", numb'~··.1, 2, o~ 3···0. t~. 
telt ~nTc~ detected t~. '''ro~, 

T~a oota' add;.s! of t~. loeatran 
oontaTnl"1 the data 1" e"o~ 

W~at tMB eontents s~ould ~av' be'". 
T~ll 1. always eTt~.r ~~a0ZI O~ 
777171. 

T~. data as ~.ad~ One o~ ~e,' bTt, 
wT11 be I" '~"Ol'~ T~B ~atum ,. 
~'I"ted a. a" octal T"teger. 

T~, word used to ~e~epate t~e 

c"'cKerboard oatter" for t"1 
current t'I'~ ror test 1, thT. 
WOrd fs 776000 OP (fo~ t~. 
comolement patte~n' ~~3174. for 
test ~ Tt Is 525250 op 252524. No 
control word 15 uSld fop tlst 3. 

once Drlnted, the headlP wI, I not be orlnted agaln 
u"tT, t~1 ppogram 19 ~estart'd from 2~0 0' 21 5 , 

Data "rlntout', Enol' data a~e orTnted as soon as 
a'" epro, ~a9 beer, detected, A tyoleal IH , ntout 
mlgl'lt 1001( 111-(8 t~lsl 

TEST OCTAL ADR COr"O gAO PAT CO~TROL WORD 

1 ~14~0i" ~"~0~0 ~kH'f(J('!l 7760t'l0 
1 ~!>02"eI 777777 776777 003174 
2 tl14NH~ 00('10"'0 ~erel"'l 252524 
J ~3755' 777777 377777 
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In the , •• mell, testl 1 and 2 detected a Meloked 
~~" bit Tn 100."0" 4a2l0 ef fT.ld 1, and tlst 1 
fou"d a "d'OD~'d" bTt Tn loea.'o" 21200 of fl.ld 6. 
T'st :5 oaug~t a swItch,d eo;, T~ lo~at'o" ,55' of 
f T ,'I d J', 

p,'"toutl '"hTbTt'd~ Ou""8 lin, t.at r~n., 
,~cIslly, "~o, o~J"toyt. w~uld UI' too muo~ tTme 
a"d O'D"~ To avoId thll! the D~ol'.m 
automatToa' I~ IUDP~.il'S t •• , data D~T"'out. af'., 
64 I"O"~ T~, m •• i •• , 

PRIN'OUTS IN~IBIT£O 

1. t~"'IH the pr 'ntouts wT II "ot b, ,1.tO'ld untIl 
t~, D~o"am f. ~llt.rt'd it add",1 21200, 
p,T"tayts for ,.locatTon ",0;1 a;, not aff.cted. 

P~o'r.m ,eleottlo" .r;o~l~ A •• r'o~1 ar. d.teoted 
du,T", t~, "rooatl~" of the ~rog~am f~om on, fl,ld 
t. the n.~t, the data ar. "r'ntld. Column h.ldl 
1'1 the .aml as f~' data Dr'"tout.~ £xam"lel 

TEST OCTA~ 40R 0000 

"'3U'21~ 
031a01 
031002 

NO MORE f;RRORS 

74{0021 
61iaa5 
7602121 

BAO 

'4~0f121 
6211"""5 
7602107 

T~ •• ~ro,s occu~'.d w~, 'I ~elecatTno to 'Iele 03, 
If thiS ha008ns durIn; an automatTc relocat'o~' t~. 
o'oa,am wTI I attemot to releeat, to t~1 next low.r 
n,'fd, Tn thT_ ea •• 02, contT"uTnCl u"'tll an 
"r~r·frl' trans'.r 11 obtal"ed~ If t~. errc~. 
o.cur du,l~g a forcld 'iloeatlon, the o,ogrl~ ~1 I I 
~.tu,n to t~. o~"tr~1 reutln' after the c~l"'teut, 
and type "GO TO VIELO", to raQuest a~ot~a, 
destlnatl~n, 



E,ro, I~ S818ctea FTlld~ if, l~ a fo~c'd 
,elicat'o~, the d.stl~atl~n 'l.rd had p'oduCld an 
8,ro, du,lno the ~"VTOU8 tlst 'U", t~. ~essaol 

ERROR IN SEL~CTEO rlE~D 
GO TO f"IEL.D 

Add~ISS wTtMl" orog,am (SCOD' loo~ ,IQUt.t'. 
T" 1~lcl'yfnQ Ilmlt. fe, a sco~T"Q loop, 
oD.~ator tyel. an add,I'1 tMat 1s w1t"1~ t~1 
oecupl'd by t", ~,o~,am, thl ~Issag. 

rlRST to, ~~S'J AOO~ESS IS wI1HIN P~OGRA~ 
PROGRAM IS IN ~iEL.O ff, 

1 f , 

'". I'll 

15 tyDld, and t~, p~ol,am reglats t"' ,IOUls t fOr 
W"lcMIVe, .dd~I!S Is it f.ult; 

,~ RESTRICTIONS 

7~! Hardware. 'he tlst wl I I not operate l~ a °OP-15 
wlt~ IISI t"an BK of ior. m.mory~ 

,', Z 

7,2,1 

,',2.2 

1" saleetTng t.st ITmIte (se' SectTo~ ',1,1). t~. 
oearator s"OUld not spacIfy m~re ~e~o,y t~a~ Is 
letually ava1Ia~ll, Tnl P;oo'.~ wIll el~aYI 
u"c~edlctably ot~erwlll~ 

Ou~Tng "o~mal tlst aXBcut10n, the consola STOP 
S\rot!tc~ s~ould not be used te "'art t~e p'oQ,lm for 
t~1 purcose of r8gettTn~ AC Bw'tc~e$~ ACS ~ and 1 
C , 0 \I 1 d. P ~ 0 g ~ am - c <' " H C) I led t"l8. Its " 
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8. MrSCE~~ANEOUS 

e~1 EXlcutlo" tIm., 

el.! .2 

A'I I t I "'1' II" ICCH oid 1ft I t.·, 

"a-"'IC mlmo~~ .tajk~ Tests 1 I"d 2 tlk' 4~8 
,ICO"dl to oomDllt, ,"I 4K fT'ld~ T"t 3 I"QuT~" 
2·,4 I,ool'ldl gil" f T 'Td'. 

eea~"IIC ,tlok. T"t, 1 and 2 tak' 4 .,oo"d' Dt' 
"Ird~ Tist 3 tak •• 2 I,oo"dl c,~ fT.'d~ 

9~ QESCRIPTION 

9~1 T'st. 1 a~d 2~ 

T~'I' tilt. a;, td."tTcI' I~o,ct '0' thl Dlti'l"" If 
1', and I'. "ol',d Tn m'MOI"~. 

TI'I, DI'T"elDal' flult fo~ w"'ch I el'l'cIlCIl'bOI'd 
g;oo,l,., t'lt, 1. i"at of I IDu~Tou. "1" sla"'l, 
ge"l,ltld I' t~. !"'Iult of '~c •• s'y' "~ol'l" 
e~I"~."t Tn I 001"' a;l"l~ .,",. WT"dT";, TM' "oT •• 'I a GO~I'Qu.~el Of '"I cat" ~"Tc" the 'e"'1 wl'l 
tlk.s t"~OUg" the a!"~I~~ Eloh tTm. 'Me s.~s. wl'l 
caslls fl"~m I c~l"e Tn th, 0 .tate th~oug~ O~I 1" 
t~1 1 st,tl, a"d ylci VII'.I (tMat 1" lac~ tfm' 
t"lre Is a ehan;1 I~ thl ,"a'"ltle fl.l'd), a ,"'.'1 
velta;' Is Tnducld T" t"1 WT!"I, I' t"e eembl~ltle" 
of tMese tl~~ bTts of "oT., CI"oduOls • voltage MY'M 
'"OUg" to tfiTgg.1' tlola .'n.' ImgI'ln.,., I sD~rloU8 
"1" fs dlt.eted', 

T~I cMeckel'DOlrd oattll'" Ts d~slg~ed to D~oduei t"e 
~axlmu~ ~U~b81' of 0-1 I"d 1.~ Ju"ctlons In t". 
S'ns. ~ll"';s Dat", t~us glMIl"atTna t~. o~8at.st 
a~ount of neTsa C~rr8"t~ ThIs "w~~St-CIS8" oatt.~" 
ls dlff8~ent fo~ OO~8 ar~aYI wltn dl'fe~8"t wlnd'~g 
D.t~s, In the POP.15, two dfff'I'."t co~e Itaok. 
a" used, ~'Qulrl"g two wOl'st-oaSe oatt.~"s, 
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T~, o.tt'~n 0' Test 1 o~ovld" a wo~st ease for t~. 
800-"110 mlmOry Itaek~ tt fl S~OW~ below as It 
WOuld aogear '" ~ne portIon 01 on, cere array 
(64~6. iQ'II)~ T~I pattern s~own repeat, 
t~r~u;hout t~, .rr.~~ 

y.axTs 

11i11~11~0~~~0~~,,~, 
11ili111~~~0e0e0 
11i11111~~~~0~0~ 
11;:1111UJ2I~0~0210 
11!11111~21~000e~ 
11 i 1111UJ2I~012l"eJ" 
l1I11111~210"~"00 
111111i100~"0"~0 
"0000"00i1il1111~,~, 
0210210210011111111 
02300022111111111 
02 I!HH' 0"0 i 1 i 11111 
00Q"H~ 0"0 11111111 
02""0210011111111 
e~e0~"00~1~11111 
2'00021210"tl111111 

1" te'~S of cere address, t~, ar;ay would ~e •• 
fellowsf 

Af!Jd'lss's eOl"ltentl (octal) ........... • •• p •••••••••••• 

0e"3.21~C!'7 777777 
"IH~.0"1" "HH!" 11"~' 
0020-~"2" "'177"7 

'" f· 't' , 
IiH~1'-".~077 CHHHH."" 
~1~~h"'H'7 0~"'''0'' 
~11~~1'11' 777777 

• I 

• " t. 
'" I 



Tlst 2 USI •• wo~.t.clse ~Itt.~n lo~ t~e 950.~.'C 
m'mo,Y It.ok~ TnT. o.tt.,~ II _"own below 'O~ • 
~e~tlen 01 one eo,' l~r'~1 

Y •• ilis 

gJ 1IU"1"121, " t " 

1 lC1J10UJ10 
2 10101fJl21 
J lClJl't,l121 

't" • 
36 112111211131121 
31 10UJ1~10 
4gJ 11~il'gJl~~.~, 
42, I11UgJl11 
42 IU'~~Jll 

'6 rU0t~t21 
77 11"iQJie1~~.~ 

l~ t.,ml of 'dd~"'1 
Add, ••••• .. -...... . 
QHIJ~".CIJ~31 
"184C1J.I~" 
1110.1131 
0149.fJl'" 
02Q12!-ClJ231 
~240·02'7 , 

I It' 

. .. -- .... 
,."", 
!1"QJt!I 
IQJ"IU'" 
'7'7" 
"''''7 t!0CIJI"" 

• f. 

Itt 
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Bet~ tests Drecaed Tn tnTs mannarl T~. patt.~n 11 
wrltt.~ t"roug~out tMI antTr. t.st area, T~'~' 
startIng wJ'~ ,to,. lowe.t ad~r.s,. 'IC;~ '118",or~ 
locatlon 11 t •• t.~ 1n turn~ T~. oentt"ts Of t", 
lecatlol"l art ;.ad I,.,te t~1 4e, complementld, Il'Id 
dlp~slt'd T~ tMe telt 'roca~Ten, t~." rlad, 
reo~m~lemlnt.d, and de~oll'ld ~no. mO'I~ TMI 
oentll'lts art ~I.d onci mOpe al"ld com~I'.d w't~ I 
oentrol word; " a~~ bite arl Tn 'PPOI', t~t 
Tl"lfer~ltl~n 11 DrT"~.d, In~ the tl.t p'ocelds to 
t ~ I n I x t roo a' , e 1"1', If no II' r (, r Tid I tie ted, t ~ I 
,ami 10cltTo~ Is tastad furthlr b~ o"'"mll"l; t~1 
cemcl.ment.,.iom~I.~."t 008,.a,lon on elC~ bIt of 
t~. GOl"ltents Tn tu~n, stl~tlna wltM olt 11 , ,_ 
SOO" I' an ";01' Ta Clu;ht, t"1 dlta II'I ol'lnt.o, 
I"d t~1 tlst 101' t~ iM' nl~t loc~tTol'I~ 

W~.n III 1'00a;lonl Tn tn, entll" t.lt apel ~.y. 
ble~ IXlmll'lld, tM, oom~l.m.nt of thl ~Ittlrn 1. 
w,lttln. and tMI tl,t " rl~l.t.d: 

9',2 Tlst :5 

T~I. test wll r clt~~ IwTtonlPl' 'lllu~I' ,1"1 co, •• 
SUbJlctld to ;ID.ltld naif-sileet CUl';ll"Itl, 

TI-I, l!"It!I" '"II'ftO'~ 'Tlrd II fT Illd \IITtl-l ls, "~I 
contll'lts 0' IccatTo" 0"0~ I~' elael'ld te ~., tl'll,., 
I' l ad Into t~1 AC 1024 tlmls Tn ~loTd S~Cc,s5!on, 
T~8 eontlnts of Iv.r~ ot~lp 1'8;1It.~ M.lf.slilcted 
b~ i-exTs ITne 0 arl tnen '~I~ll"led to see l' In~ of 
t~. bits 01"1 t~at x.ITMa ~av' swTtc~ed f,cm 1 to ~, 
I~ ITkl m~n".~, t~. rlmaTnl,.,g 63 ~.lxTs Il~ls I" 
te~tle, T~. test Tf oer'erm.~ 11"1 eac~ '181d 1,., 
tu I' ~'. 



PAGE 1 '-1XC1Sf:1 

I 
IPDP~l' EXTENDED MEMO~Y C~ECKER80ARU, 
18K MINIM~M CORE ~EQUiRED, S,A, = 200. 
I 
ICOPYRIG~T 1972, DIGITAL EQUIPMENT CORP •• 
IMAYN.RD, MASS. 0175'-
I 
IJ. RIC~AROSON 
10. MACOMBER 
IJ, M, GRAETl 
I 



PAGE 2 ~'X C 1:> d ~)(CJ,58 

,TITLE MXC15B 
,ABS 

I 
?z~el ,LOC 1 

I 
00001 600~~1 JMP l 
20~~2 777777 LAW -1 
eiCie;~J 777777 LAW -1 
Z~~04 777777 LAW -1 
~el0~:> 777777 LAW "1 

I 
7e0'406 TL!):70~41216 
7204161 TSf;;71iH1401 
7023~1 KSf:72!0301 
7e"~12 KRt2=700312 
72Ul~Z PAX=72UllZ!2! 
7'i;77~" EBA=7!1'176. 
7e?7t:l2 EPAII101762 
727761 SBA=7rZl7761 
7~7741 EXt2A=?07141 
73501c12 CLX:73,001Z! 
7~77;';" EEM·70?702 
7077'i4 I.EM a 707704 

I 
,EJECT 



PAGE :5 ~'X C 1 ~ Ij ~XC15i:j 

~ i21t';;?, d,oe ,~" 
I 

;?Z 2 ~~", 707762 8ECiI~ EPA IENTER PDP a 15 MODE 
Z,~2Z,1 14 31;:1 DlM fL,AGS /eL,EAR PROGRAM ~LAGS 
2,~ 22' 2 14,3176 DlM PINX 
:3~2213 H10646 JMS WIofJ:RE ISEE W~ERE PROGRAM IS 
2'32~4 ~43i22 DAC INSF'I.~ ISAVE ~IEL,O NO, 
20205 H'16~5 J~S SL,MTS ISETUP TEST LIMITS 
202216 1022110 JMS SETAe ISETUP ACS 
~022!7 777777 L,AW -1 
20210 e43170 DAC ~ITSU~ IMASK fOR BIT SUPPRESSION 
0e211 7777'lJ0 LAW -.00 
221212 2:43247 DAC MAXE:RH ICOUNT rOR TOrAL, ERRORS 
eiJ213 77777~ L,AW -10 
ze214 0';;5117 OAC SI)(T4 IpASS COUN'I:R 
0e215 143122' OlM NOPRNT 
z.e216 2e'162~ RTN1 L,AC GETAO':'l 
~0217 041!H2 OAC L,OCAT.~ 
le220 70776, EptA 
20221 Ha,66 JMS 1..0CAT ITEL.L WHERE PROGRAM IS 
20222 142616 DiM "'toIOR 
l0223 2031~Z L.AC L,ASTl IrlRST F'IEL.O TO TEST 
2~224 543l~7 SAO flRSTl, IL,AST TO TEST 
~0225 741"'~21 SI(P 
Z0226 621212"1 JMP ,.3 
le227 543122 SAO INS;L.9 IINSF'L.O III 'IEL.O WITH PROGRAM 
Z.,23G 6e02~2 JMP ~EGIN·2 
0~231 2212674 I.AC ERTBL. IERROR TABL.£ POINTER 
.?~2;S2 0432~0 DAC ERWRO 
02233 7777';0 LAW -4e 
;H~2J4 04Jl~4 DAC CT16 
20235 '621~~0 L.AW 
(i2236 ~63251Zl OAC. ERWRO IL.AW • NO ERROR IN TABL.E 
~e237 443250 lSi! ERWRD 
:Z24::' 443144 lSi! CT16 
l0241 6002J6 JMP ,-3 

I 
Z.~242 0431~J DAe L,AST INO ERROR IN ~AST 
~r2'.3 le0~46 JMS \Ii~ERE 
~e244 0431~2 DAC INsrL.~ 
:>;;'245 202674 ~AC ERTSL. IERROR T.B~E POINTER 
• .':246 Z~3~'0 DAe t.,RWRD 

/ 
.EJECT 



PAC,:. 4 MXCl5t; MXCJ,5B 

IR~TURN TO STOVER AF"H.R ANY ACS CHANGES WHIL.E RUNNING 
I 

7'1;247 75J0J4 STOVER LAS IREAD TEST PARAMETERS 
;:22:;0 5e32~3 AND '<177 
(~t; 2:; 1 ~431(:;4 Dle MeWl 
Z~252 5e3211 AND K40 
2'~253 7442160 SlA:CL.L. 18 IT 12 A 1 III F"ORCE REL.OCATE 
21254 6iC23167 JMP FCDMV IREI.OCATE 
J~255 750eJ04 I.AS 
J~256 503cl~ AND K~0 
'::0257 74i?2~2i SlA IBIT 13 A 1 III KEVBOAF~D INPUT 
0iC262' 601~.s4 J~p KYSRO IWA IT F"OR INPUT 
0e261 750~~4 L.AS 
l0262 52J3Z1.17 AND 1<10 
.oe263 7402"'''' SlA 18IT 14 A 1 " BIT SUPP~ESSION 
~e264 HH4H~ JMS SUPS l! 
ee265 203124 1.4C MeWA IPARAMETERS 
Zl266 5~32~0 A~D K?4K IMASK BITS J TO 6 
S0267 741~i00 SNA IAL.I. 0 II DO AL.L TESTS 
2~272' 600317 JMP DOALI. 

I 
IEXAMINE TEST SWITCHE~ 3 TO 6 
I 

~~Z271 2031~4 EXTST LAC MeWA 
~'l272 5~32J6 AND 1<40K 
1C~273 74el2ft0 S~A IBIT J A 1 • TEST 1 
2~274 6e03~2 JMP TST1 
2':;'275 203235 EXAM2 LAC 1<20K 
~0276 5~31~4 AND MeWA 
'!'t277 74e200 SlA IBIT 4 A 1 • TEST 2 
Z03~0 6003.56 JMP TST2 
2~3~1 2~3233 EXAM3 LAC '<10K 
:'03e2 ?2'31~4 AND MeWA 
;·l3~3 740200 S~A 18 IT 5 A 1 • TEST 3 
:iC3~4 600.5'3 JMP TST3 
!~30' 443117 EXRE~ 1S t SlXT4 164 F'ASSES IF SKIP 
2k'3~6 600312 JMP .·4 
~'~3e. 7 1431~O D~M NOPRr-.I IC~E4R NO PRINT F"I.AG 
"'~31Z 777770 L.HJ "'1;' IRES TORE COUNT 
;':lJll ,:43117 DAe SlXT4 
~e<~12 750004 L.AS 
:~31j :,032i7 AND '<40e1 
.:'l314 74C2IJiO S~A 18 IT 9 A 1 • DON'T '-10VE 
~ i:'i31~ 600216 JMP ~TNl 
?e316 6e2125 JMP CMOVE. IOONE ALL TESTS, SETUP 

IF"OH RELOCATION 
I 
ISlTUP "0 RUN A(.(. TESTS 
I 

~11 ;::":-31,4 DOALL I..AC MCiNA , 32,' 243240 leOR ",4K ISET ALL TEST bITS ~ 

~' 3~1 ;: '" 3 1i::: 4 DAC ~CwA IRE.STORE 
I 

.EJECT 
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IH.ST 1. WRITE CHE.CKE~ PA'TERN #11 SL.OW MEMORY WORST CASE 
I 

i"3~2 2Z3~t7 TST1 I.AC PCWA ITEST 1 PAT, CONTROl. wORe 
Zl32.3 /43l1::5 eAe PCw 
Z.,324 2431;::6 DAC CNTR\.. 
~2325 76~261 I.AW 2~1. IASCII 1 
00326 343130 DAC TNUM ITEST NUMBER 
2re,327 20321'6 I.AC 1(7 ISLOW MEMORY WORST-CASE CONSTANTS 
003312' e432~2 DAC XMSK 
Z03..51 1432"'3 DiM XCOM 
2tJ332 1003,7 JMS Nt T\r4l< IGO WRITE IN ALI. F'IEI.OS 
20333 lZZ.566 .JMS CREAO INOW GO REAO AND TEST 
00334 6~0275 JMP EXAM2 15[E IJ' TEST 2 WANTED 
003..55 5023,52 JMP .-3 100 COMPLEMENT 

I 
ITE;ST ~, WRITE CHECKER PATTERN *2. F4ST MEMORY WORST-CASE 
1 

J1ZI3..56 2031..50 TS"2 I..AC pcws IT£ST 2 PAT, CONTROL WORD 
:30337 243125 DAC pc;w 
J034l ;j431~6 DAC CNTRI.. 
0~341 760262 I.AW 2~g IASCII 2 
~1ZI342 ~·431J6 DAC TNUM ITEST NUMBER 
00343 2~3212 I.. AC K77 
~0344 3432"2 DAC XMSK 
20345 2~3211 I.AC 1(40 ICOMPI..EMENT EVERY 4tH e) X-I. J NES 
~f3346 ';432~3 DAC XCOM 
20347 1~z3'7 JMS NETW!< IWRITE IN AI..L. F'IEI.OS 
021350 1~Z'366 JM5 CRf;Ae IREAO AND TEST EAC~ FIEI.D 
003,1 60eJ~1 JMP EX4MJ ISEE IF' TEST J WANTED 
003,2 600J47 JMP 1- 3 100 COMP~EMENT 

1 
ITEST 3, TEST AL.1. )(V ~OOROINATES 
I 

Z3,3 7¢Z26J T5T3 I.AW 263 lASer! 4 
~354 ~43136 OAe TNUM ITEST NUMBER 
0355 1~~!;i24 JMS !:iURST IWRI"E IN AI.L. rIEL.OS 
;'3,6 60l3" JMP e;XREI. IPREPARE TO REI..OCATE 

1 
,EJECT 



'::Z3,7 
:t36Z 
Z236l 
2Z~62 
~Z363 
l~364 

22365 

2c36!) 
~0367 
';;'l37:Z 
;:~371 

Z,(j372 
t:.;.373 
Q'l374 
~Z375 
2237!) 

ZZ,377 
~~4~C 

Z~4l1 

2~402 
~04lJ 
ZZ4it4 
204",5 
J04z6 
~~4l7 

t~41 .. I 
'::Z 4 1l 
~c-:.412 
2~413 
;'~414 

L'! 41:; 
:t 4 1b 

lZ0~~0 

101Z604 
lJ0613 
741"'1/10 
62Z,3~7 

12',0 4 17 
6312'6,H 

Ze,00~0 

1004c:4 
777774 
2431i5 
543126 
t22..506 
~431~6 
4421366 
6,21366 

~\ ~ l3~0 

2r.31i6 
;)431.55 
7777:')'l 
(343146 
2Z31J5 
~431.52 
7777bil 
.~ 4 3144 
2l31j2 
74401,' 
J431.52 
751 40 ;:' 
74J0Jl 
:431::>3 
6(i.~J77 

1.?~'471 

t-2.'4:!,7 

MXC~5~ 

IROUTINE TO SETUP ADDRESSES ~OR WRITE ~OOP 
I 
NETWK 

I 

o 
JMS 
JMS 
SKP 
JMPo 
JMS 
.IMP 

Sf.TUl 
CtHNK 

NETWK 
WRITE. 
NXTBNK 

ISETUP 1ST ~IE~D TO TEST 
ISEE If IT ~AS PROGRAM 
INO 
IEXIT 
IACTUA~LY WRITE ONE FIELD 
ISETUP rOR NEXT rIELD 

IROUTINE TO Sf.TUP ADDRESSES rOR READ LOOP 
I 
CR~AD 

I 

Ql 

JMS 
LAW 
XOR 
SAD 
JMPo 
DAC 
ISl 
JMPo 

.. 4 
pew 
CNTR~ 
CREAD 
eNTRI. 
CREAD 
CR(AD 

IACTUA~LY R£AD AND TEST 1 FIELD 

lAC-COMPLEMENT Or PCW 
IA~L DONE If EQUAL 
IEXIT 
ICNTR~~COMP~EMENT PATTERN 
IRETURN+1 
IEXIT AND WRITE COMPLEMENT 

IPATTERN ~OUTINE FOR rESTS 1 TH~U 3 
I 
GENPAT 

wCNT 

COMPL. 

I 

o 
~AC 
CAC 
I.AW 
DAC 
~AC 
DAe 
LAW 
DAC 
LAC 
RC~ 
DAC 
S~~ICLA 
eMA 
DAe 
JMPo 

CNTRL. 
PATN 
-100 
CUJ4 
PATN 
PATR 
.2~ 

CT16 
PATR 

PATR 

GOODl 
GE.N PA 1 

ICUHRENT PATTERN CONTROL WORD 
ISAVE 

ICOUNTS Y AXIS 
ICONTROL. WORD 
ISAVE 

ICOUNTS 16 SHIfTS 

INO SKIP SAVS WRITE 777777 
lAC = 7777 
ISAVE 
IEXIT TO READ OR wRITE 

IWRITE ROUTINE VOR TE~TS 1 THRU 3 
I 

... RITE o 
JMS 
DA.C 
JMS 
JMPo 
,EJECT 

GENPAl 
x 
CKXY 
~~ ITE 

IGET A WORD 
IwRITE 
ICH~CK FOR pATTERN I~VERSION 
IOONE 4K 
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I 
IREAD AND TEST ROUTIN~ F"OR TESTS 1 THRU :3 
I 

lZ424 ;.,2!e.0i,H~ READ e! 
22425 10216:64 JMS !)ETUl ISETU~ FOR F'IRST F"IE~D 
Zk'426 10061J JMS CfUNI( ISEE IF" IT ~AS ~ROGRAM 
00427 741000 SI(P INO 
~0430 62214" .. JMP* READ INO MORE CORE TO READ 
20431 12:0377 JMS GENPA! IGET A WORO 
ze432 21e~1C0 ~AC X ITEST rU~~-WORD COMP~EMENT 
;;0433 740~~1 CMA 
Zl4~4 050~""0 OAC X 
2~435 2100k:e L,AC X 
~0436 74~0lal CMA IA£COMPL.EM[NT· 
Z0437 ;:50000 OAC X 
0044~ 210~~0 L,AC X IREAO 
V'. 0 oil ~1 5431~~ SAO GOOOl lIS WORD 01<1 
20442 7410!Zl!Z' S~P IVES, GO ON TO BITWISE TEST, 
~0443 600466 JMP ERSET INO, 
e0444 2e:3Zla" L,AC 1(2, 
C0445 ~43137 OAC 8lTCON IUSED F'OR B P INVERSION 
00446 2~31J7 ~COM ~AC BITCON 
~0447 250000 XOR X ICOMPL,EMENT A BIT 
2~4;O 050klki0 OAe X IWRITE 
00451 203131 L,AC elTCON 
~0452 250e~0 XOR X IRE-COMPLEMENT 
Zk'l4~3 C5~0~" DAC X IRE-WRITE 
e04~4 210000 L,AC X IREAD 
0e455 5431~3 SAO (10001 ICOMPARE 
00456 7410100 SI(P 101< 
0e4~7 600466 JMP (RSET IPRINT INF"O 
J~461Zl 203137 L,AC 8iTCON 
00461 744010 ~CL, ISETUP ,OR NEXT BIT 
:0462 7404~e NL. IOONE 18 I' LINK. 1 
20463 6~i2J445 JMP ~COM·l 100 NEXT BIT POSITION 
v' ,,464 1~~471 CKAL. JMS CK)(Y IC~ECK ,OR PATTERN INVERSION 
J0465 60e'6,j7 JMP NXTBNK ISETUP FOR N~XT FIEL.D 
~~ e 466 ::,43l'1 ERSET OAe ~AOl 
20467 1~~6~6 JMS ERRO~ IPRINT INro 
~t)47J 6"~464 .iMP CKAl. 

I 
.EJECT 
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I 
IROUTINE TO CHECK rOH PATTERN INVERSION 
I 

ZZ47l v~2Z.J~ CKXY ~ 
~~472 44314J lSi! c.:T4K IDONE 4K IF' SKIP 
~; ~ 47.j 7410J~ SKP 
~'~474 6204 71 JMP* CKXV lEX IT TO WR ITE OR READ 
0~475 443146 lSi! CT004 IOONE WITH V AXIS IF' SKP 
20476 741~"'~ S!(P 
2",477 6005it6 JMP Yb4 IDONe: 64 V LINES 
~?~5l() 724~i~ PXA 
2~5rll 343213 N6~ TAD KU'0 IINCREMENT '1 ADDRESS BY 1 
~e'5?2 721~k::)2' PAX 
2'~5~3 443144 15~ CT16 ICHECK F'OR 16 I.OCATIONS 
2~524 62,,412 J~p WCNT+~ INOT VET 
2~,~5 6~~404 .IMP wCNT-2 IRES TORE COUNT 

I 
~;'5~6 ?37f2!01 Y64 AXR+l IINCREMENT X I.INE BY 1 
2e5~7 7777rt0 ~AW -100 
?"~lJ ,;,43146 OAe CT04 IRES TORE '1 L.INE COUNTER 
ze511 724~:C2 PxA 
2e,512 ,e'32ic:2 AND XMSK 
2'0513 54320,5 SAD XgOM ICOMP~EMENT PATTERN IF' EQUAl. 
Je514 600522' JMP ,.4 
2~515 724"':t~ PXA 
2Z516 343311 TAD (770~~0 
Z~'17 6~05k:)1 JMP Nb4 1ST ART wITH NEW X~Y COMBO 
2~52J 2iil3135 L.AC PATN IPATTERN CONTROL. WORD 
~~52l 7400k:?1 C~A 
~Z522 :43l.55 DAe PATN ICOMPL,EMENT[D CONTROL. WORD 
00:,2-S 6k)0!)15 JMp ,-6 

I 
,EJECT 
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ITE:ST 3 WRITE A~D REAO ROUTINE 
I 

30524 JZ0~1::l:;' bUHST ~ 

2I"5~" 10~6~4 JHS SETU1 IS~TUP fOR fIRST fIE~O 
3~52~ 1~H~613 JMS C!HNK ISE£ If IT ~AS P~OGRAM 
120527 741~iC~ SI<P INO 
02)530 600~..s7 JMP DOXY IRE.O XY COOROINATES 
21"531 777777 \liONS L.AW -l 
130532 0732kil DAC- Me:MADR,X IWRITE: 1'5 INTO Al.L. fIEl.DS 
00533 443201 ISl MEMADR IADDRESS·1 
00534 44314J IS~ CT4K - IOONE 4K W~EN SKIP 
00535 6~0'31 JMI' WONS 
J0536 6~06j7 JMI' NXTBNK ISETUP F'OR NEXT fIEl.D 
eJ0537 HH~6i04 OOXy JMS SETU1 ISETUP fOR FIRST F'lEI.D 
0lZl54~ 10~~i~ JMS CBANK ISEE Ir IT ~AS PRO CRAM 
i1ji?J54l, 741i?Jftj~ SI(P INO 
00542 620'~4 JMI'· I;URST IEXIT 
00543 2032~1 I.AC MEMADR IADDRESS lZl OF rlE~D X 
00544 343213 TAD K100 IAOD Y l.INE 01 TO IT 
00545 043132 OAC PATR ISAVE 
~~54b 2~31..s2 8RSTA L,AC PATR 
20547 043143 DAC CT4K IY l.INE: ADDRESS 
20550 776~kle L,AW -,000 /.1024 DECIMAl. 
005!)1 043144 OAC CT~6 
tH'l552 1?32~1 DiM- M~MAO~,X ICL,EAR LINE XN 
2055.3 2332~1 L.AC· M~MAD~,X IREAO 000000 1024 TIMES TO 

ITRY TO SWITCH OTHER ~lNES 
00554 443144 lSi! CT16 
005~5 62Z';J JMP ,-2 
e05;6 777777 BUST ~AW ·1 
{)0557 21314~ XOR- CT'K,X II.INE Y . )( MUST • 771777 
~0560 741i"0 SNA ISHOUI.O NOT SKIP 
~0561 6e10,67 JM.P CEND 10K 
00562 74~0~1 CMA 
2C~63 043151 DAC 8AOl ISAVE BAD DATA 
~",64 2~C;56 L,AC BUST 
00565 ~431~J OAC GOOOl ISAVE GOOD OATA 
00566 1021666 JMS ER'ROR IPRINT INFO 
Z"567 203~iJ eENO I..AC KU'J" 
~0570 343143 TAO CT4K IV -AXI5 PL.US 1 
J~'71 J43143 DAC CT4K 
v~572 503231 AND 1<7700 IMASK I( ADDRESS 
Zk'51.3 7402cl Si!A IAI.L DONE IF' SKIP 
2~,74 60e'~6 JMP dUST IREAD NEXT Y ON CURRENT X 
2~57; 4432~1 ISl MEMADR IINCREMENT X ADORESS 
~0,7" 4431J2 ISl PATR IINCREMENT x.y ADDRESS 
'l'~577 203212 L.AC 't(77 
:~600 5f)32""l AND M~MAOR 
:[;fZl 742';:~' ;:; SlA IOONE 64 )( I.INES IF' 2 
;:~6Z2 6~1J546 JMP ~RSTA ITEST NEW X WITH 1(01 TO Y63, 
.'t.~~3 e~06,H JMP NXT8l\iK ISETUP F'OR NEXT FIE~O 

I 
,EJECT 
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I 
ISI:.TUP FOR FIRST 4K rlE.~D 
I 

'::lH~4 0~~rtk:H' SETUl 0 
:1!6Z5 203147 ~AC flR5T1 IfIRST TO TEST 
i0~06 721~ib0 PAX IADURESS COUNTER 
22617 34314e DAC SV40R 
tl61~ 7712l~kJ0 I.AW "1000~ 
Z~611 ,;43143 DAC CT4K 14K COUNTER 
2~612 e2e-61::14 JMP* S~TU~ lEX IT 

I 
IROUTINE 'TO SEE If TE~TEO fiELO HAS PROGRAM 
I 

20613 J"0000 CBANK " ~~614 1~12l646 JMS iIJ~ERE ICUHRENT PROGRAM F'IEI.O 
Zl615 722~~0 PAl. 
;:Z615 54314[() SAD SVAOR INEXT TO TEST 
;::lt617 6~0637 JMP NXTBNK ISEE IF' CURRENT IS ~AST 
ZZ62~ 1400Jl CMAllAC 
21621 34314(3 TAO SVAOR 
2~622 72HH'0 PAX 
~e623 73001r:10 PI.A 
21624 0432iQl DAC MEMAOR 
2~625 62e613 JMP* ClUNK IEXlT 
~~626 440613 NOMOR lSl CSANK IRE TURN "'1 
ZZ627 6,O613 JMP* CBANK 
ZJ632 20314Z ~AC SVADR 
~0631 3432J3 TAD K10K ICURR£NT .41( 
c~6J2 043140 DAC SVAOR INE\tI F'lE~D 
2i!6JJ 7210~0 PAX 
t:~6J4 71~000 I. HI ·100"~ 1 .. 4K 
2e!;3:> ~41:!14J DAe CT4K 14K COUNTER 
Zl6,56 e,0b14 JMP C8ANK·l IEXIT AND TEST NEw F'IE~D 

I 
IROUTINE TO CHE.CI( F'QR ~AST FIEl.D 
I 

:2637 75100~4 NXTBNK I.AS ICHECK ACS0 FOR HAI.T 
;:'2'642' 7411~21 SPA 
2~t'l H'\~6~3 JMS ~A~T IGO I1ALT 
~l~42 20314(,] LAC SVADR 
;:'~e43 543150 SAD hoASTl. IA~L DONE IF' EQUA~ 
~'~ e" 4 6006~6 JMP NiJMQR 
:;:6 4 :' 6;::36..50 JMP NOMOR.2 

I 
IROUTINE TO DETERMINE \..I1ERE PROGRAM IS 
I 

;'~. C 4 0 \-. :'~HHj~ ;..Hl:..RE 0 ICONTAINS (PC 
-:~647 2~Jb46 LAC ,-1 
2l6~:· 5032,H A~D -<10K ICLE.AR ALL BUT BITS 3,4, , 
" ?t . .,: 243176 XQR PINX 
.'.;t-,2 o 2~' 646 JMPo ... ~ERl IEXIT 

I 
,EJECT 
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Z~653 
l~6~4 

Z"'655 
ZZ656 
Z06~7 
0066~ 

"e661 
l~662 
32663 
~~664 
l0665 

~0666 
J0667 
l0670 
00671 
e2672 
210673 
~"674 
J2!675 
~0676 
00677 
01H00 
l0701 
00702 
a,,703 
207e4 
~~7l5 

""7£6 
Je7~7 

Z0710 

(~~00~e 

740040 
7500~4 
140010 
1411~0 
6206;3 
?4ee~0 
503.24;5 
5431~4 
6206~~ 
600247 

0000130 
724i"00 
5213232 
243140 
0431'2 
2032!1>0 
542675 
1410k'0 
600702 
202674 
0432;0 
6210111 
2031'2 
503244 
54312J 
600711 
043123 
0632~0 
4432~0 

I~ALT ROUTINE. PRESS CONTINUE TO RESUME 
IT~STING. OR If ACS C~ANGES, TO EXECUTE 
l'Jl.io; PARA~ETERS. 

I 
HAI.T 

I 

e 
~~T 
~.s 
RA~ 
S~A 
JMP. 
RAR 
AND 
SAO 
JMP. 
JMP 

~AI.T 

K117 
MeWA 
MAI.T 
S,!,OVE~ 

IPRESS CONTINUE 

IRESUME W~ERE ~EfTOff 
IEXECUTE NEW PARAMETERS 

IERROR PRINT-OUT ROUTINE, PLACE ACS0 UP fOR 
IHA~T ArTER PRINT-OUT. PRtSS CONTINUE TO GO ON, 
I 
ERAOR 

I 

o 
PXA 
ANO 
XOR 
DAC 
~AC 
SAD 
SKP 
JMP 
~AC 
DAC 
JMP 
LAC 
AND 
SAO 
JMP 
DAC 
DAC­
lSi! 

,EJECT 

K7'77 
SVADR 
OCAOR 
ERWRD 
EN~RR 

, .. 
i;RTBI. 
tRWRO 
SW2 
OCADR 
K;,;70K 
LeiST 
, .. 
LAST 
ERWRD 
ERWRD 

ISAVE BAD DATA 

ISAVE 'AILING ADDRESS 
IERROR TABLE POINTER 
ILAST ADDRESS or TABLE 

IrlRST ADORESS or TABLE 
IPUT POINTER TO TOP or TABLE 
IC~ECK AC2 rOR BELL 
IrAIllNG ADORESS 
IMASI( J, 4 ANO 5 
INEW ERROR rlElO Ir SKIP 
ISAME rIELO AS LAST ERROR 

ISTD~E rIEL.C# IN TABL.E 
IINCREMENT POINTER 
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3~711. 760(?t::l0 SW~ ~HI /PRINT INHIBIT IF" c I..A~ 
ll712 543120 SAD NOPRN! 
.?e,7l,J 620bb() JMP* ERROR IDO~''T' PRINT 
;;~714 7501Ok'l4 I.AS 
{307l5 742010 RTI. 
Mn16 741'!1~el SMA 18EI-L. IF" SKIP 
00717 6~12l7~3 JMP S\II1 ICHECK ACS 1 
'l'l72Z, 760207 I..W '''7 IASe!1 BE~I. 
lZ721 102021 JMS PC~AR /PRINT 
2~'22 600731 JMP SWeJ IC~ECK ACS 

'" 
fOR ~AI.T 

ll72.3 75'H~~4 S\ol~ I-AS 
Z,0724 74001~ RA.L. 
2e725 740100 SMA INO SKIP • pRINT INF"O 
;:l726 60el7,55 JMP OOERR IPRINT 
2~727 12!el6~J JMS HAL.T IHAI.T 
l~7JZ! 6007,5, JMP OOERR IPRINT INF'O 
Zr:731 75 l2lelk'l 4 sw~ I.AS 
2'Z732 '411~rl! SPA INO SKIP c HAL.T 
2l7J3 100653 JMS ~AL.T 
l~134 620666 . J~p. ERROR IRE TURN TO ~EAD ROUTINE 

I 
.EJECT 
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ISE:TUP TO PRINT EHROR 
I 

2~7.s~ 2031~1 DO(RR L.AC dAD1 18AD DATA 
:Z735 741200 SNA 
l'l737 6007~2 JMP STER·~ IF'UL.l. WORD ERROR 
22l14~ 140°"'1 CMA 
2~741 74l2ra0 SNA 
~0742 60k'J7~2 JMP S!f;R.~ IF'UL,L. WORD ERROR 
Z0743 7400"1 eMA 
2!i744 503170 AND 81TSU~ IMASK SUPPRESSED 81T5 
Z~745 7402~0 S~A 
20746 74001c:ll CMA 
e~747 503170 AND 81TSU~ 
207;0 74121110 SNA INEW ERROR IF' 51(IP 
~e751 6206()6 JMP' EHROR IERROR IS SUPPRESSED 
~0152 202~16 L,AC PHOR 
Z~753 141200 SNA IPHINT HEADER IF' " 20754 102~16 J~S PIo4DR 
e0155 203136 L.AC TNUM 1 ASC II TEST NUMBER 
20756 102021 JMS PCIo4AR IPRINT TEST NO, 
e"751 771761 L.AW -11 1_9 
e016~ 04J1~2 STER OAC CT32 IUSEO ~OR SPACING COUNT 
~~161 1021~3. JMS S~ING ISPACE 9 
ee7b2 203152 L.AC OCAOR 10CTAL. ADDRESS 
~0?63 ~42072 DAC CRI.F' ISAVE TEMPORARIL.Y 
00764 10211c:l1 JMS PROCTL, IpRINT F'AIL.ING ADDRESS 
~0?65 717772 L.AW -6 
20766 043142 OAC Cf:S2 
e~767 1021~1 JMS SPING ISPACE 1 
Z077Z 2031~3 L.AC GOODl 1\IIIoIAT DATA SIoiOUL.O BE 
00771 0412012 OAC C;RI.F' 
a0172 1021~7 JMS PHOCTL, IPRINT THE GOOD 
~0173 717776 I.AW -e 
Z0774 2!431~2 DAC CTJ2 
J0775 1021~1 JMS S~ING ISPI\CE 5 
0017!t 2kj31~1 I.AC 8A01 IOATA REAO 
J~177 042~72 OAe CRL.; ISAVE: 
i100~ 10211c:l7 JMS pROCH. IPRINT THE BAD 
Cl~01 760264 L,AW 2b4 
~1i"e2 5431.36 540 TNUM 
ilrl3 601"'12 J~p INOY·~ 

I 
.EJECT 
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lZl4 777773 L~HI -, 
lit':> ;", 314 2 DAC CTJ2 
l;:~~ H~21;,.jl INUY .,JMS SPING ISPACE 5 
1.;Z7 223126 LAC CNTRI. ICURRENT CONTROL WORD 
1212 J42072 DAC CRI.; ISAVE 
1211 1021k:l7 .,JMS PROCTL. IpRINT PATTERN CONTROL WORD 
12:,2 1~2072 JMS CRI.F" ICR, L.F" 
le13 443247 lSi! MA)(ER~ ICIolECK fOR MAX, PRINT.OUTS 
1114 6207,h JMP SW0 ICHECK ACS 0 
li'l:) 7777',j~ LAW -1tz!0 1.64 DECIMAL, 
1Z16 ('43247 DAC MAXERH 
1~17 7600~0 l.AW 
1 ,.. ... , ..., 

Z431~~ OAC NOPRN! INO MORE ERROR PRINT-OUTS ..... , ... -
IUNT!L RESTART F'ROM HJ0 

21221 2~2676 LAC PTO 
21222 ~431'4 OAe PRNT 
':1223 li2~34 .,JMS PNXT IPRINT-OUTS INIolIBITED 
&li24 102072 .,JMS CRI.F' ICR,L; 
Zll2~ 777766 l.AW -12 I-lie DECIMAL 
lle26 ~4314Z DAC CT32 
';1227 760Z12 L,AW 23.2 ILf 
Zl~3e H:'2.,Z7 JMS PC,"UR 
ZU'31 4431~2 lSi! C132 11 0 LINE rn:DS 
2'1232 ~Z10l7 JMP ,"J 
21ZJ~ 62'07,51 .,JMP SWrzl 

I 
,EJECT 



CAGE l~ ""XC15i:i ~xC158 

I 
IKE.yBOARD r~PUT ROUTINES 
I 

21Z3 4 735o",0 ,<yaRD Cl.X 
I 
ITVPE TEST- ANO wAIT ~OR INPUT, CARRIAGE 
I~ETURN ONI.V ~E~NS US; l.AST PATTERN WRITTEN 
I 

21Z;'5 202653 TSTNO l.AC TSNX IPOINTER F'OR TEST. 
~le36 043154 DAe PRNT 
21~37 1~2~72 JMS CRL,F' leR, I.' 
.2I3.t42 10Z~J4 JMS PN~T IPRINT TEST. 
21~41 lZ15~4 JMS I(~yp~ IWAIT F'OR INPUT 
2'le42 543226 SAO 1(;577 ISTART OVER IF' A RUB-OUT 
01043 6e10J4 JMP KYBRD 
~1~44 543216 SAD KZ15 IC~ECI( F'OR C,R, 
~le45 101067 JMS ACR1 IUSE I.AST PATTERN WRITTEN 
iZ1246 777~i7 l.AW -Z61 1-1 ASCII 
ele47 343142 TAO Cr:S2 
~1"5J 7401~0 SMA IMINUS • INPUT (1 
0U~51 6010~4 JMP ,.3 
~1~52 1~26k11 JMS liIIeTIS IPRINT QUERV AND RESTART 
Zl~~3 6010J5 JMP TSTNO 
1I1~54 2fZl3142 I.AC CT32 IT£ST. IN ASOII 
ll~'5 74001211 O~A 
:31056 3432~~ TAO 1(1 
;31l5? 343221 T,60 Ki6J ISU8TRACT ASCII :5 
21060 7401"'0 SMA IMINUS • TEST' )3 
~le61 601064 JMP ,·3 
e1062 1026"" JMS WOTIS IPRINT QUERY AND RESTART 
Z3.063 6~103' JMP T~TNO 
01~64 760000 TSTN L,AW 
~le65 243142 )COR CT32 
Z1066 J431J6 DAe TNUM INEW TEST NUMBER 

I 
,EJECT 



?Ar.E 16 ~~XC1:;tj MXC~5B 

IXC~15 . T4PE 2 
I 
IWA.IT fOR F"IRST b DIGIT ADORESS TO l.OOP ON 
I 

Zl;:67 2027~" ADHl L.AC ~OTB II'OINTER F"OR ~AW-XX 
,iJl~7G (\42677 DAC ~OTA 
~j 12 71 222677 ~AC. ROTA 
Z'17J72 ~43162 DAC NROTA I~EfT S~lF"T COlJNTE~ 
21 v: 73 760~~0 ~AW 
31074 043160 DAe AORA 
;:'1075 1431'~ DlM AORCW ISAVES PARTIAL. ADDRESS 
~1076 10207, JMS CRI.F' ICR. 1.F' 
l1277 2~2654 L.AC AURX IPOlNTER rOR fIRST ADR. 
Z110ei ~431!:>4 DAC PRNT 
Z11~1 102034 JMS P~)(T IPRINT F"IRST AOR. 
21U~2 2~265' I.AC A01R IC(AD1 R) • ADRl 
l11eJ 0431'7 OAe OVER 
21H)4 2212656 ~AC: OONl IseOON1) • OrST 
011~5 3431'6 DAC EXIT 
01106 101,44 rAOR Jt.1S t<EYIN IWAIT F"OR INPUT 
211':17 H'l1"3 JMS L.EGAI. ISEE p. VAI.ID 
31110 2~31~2 ~AC CT32 IASCII INPUT 
21111 5032~6 AND K7 
Z1112 2,43142 DAe CT32 
:111.3 HH6~1 JMS GETAO ISHIrT LErT TO F'ROM ADDRESS 
• .'1114 6Z11k?6 J~p fAOR IGET NEXT DIGIT 
31115 2031:;5 I.AC ADReW 
.)1116 0431~0 DAe AORA 
~1117 2e27~~ DF'5T \.AC ROTB IPOINTER F"O~ \.AW TA81..E 
2112P 5042677 SAD ROTA INCT EQUAl.. I <6 CHARACTERS 
21121 601124 JMP ,·3 10,K. 
31122 ~,42f:J77 DAC ROTA 
:1123 62Jl~~4 .IMP QUERY IPRINT QUERV ~ND RESTART 
:i112 4 l1H37.3 JMS PROG INOW SEE IF' 1ST AOR. IS 

lIN SAME 4K AS PROGRAM 
:1125 601143 JMP AOR2 10K 
;':1126 1021£172 J~S C~I.F" ICR, LF' 
71127 2026e>4 LAC AOR1P 
.: 113 Ll 43l;,4 DAC PRNT 
:i11 ~1 ~2~J4 J~S PNXT IPf.llNT "FIRST" 
:' 1132 ;)2666 L.AC OVRLP 
,'11,53 431~4 DAC PRNT 
,1134 .~2k:)J4 J~S PN)(T IPRINT "ADR. 15 WIT~I~ PROGRAM" 
:'11J:> 60~\J~ Lhl 
~'11 J 6 41~72 DAC 1.0CAT·4 
:1137 i'1~66 JMS 1..0CAT ITELL W~ERE PROGRAM IS 
,'114 ~, V01620 LAC GETAD-l 
:11 4 1 41!:)7Z DAC 1.0CAT·4 
. 1142 Zl~07 JMP AORl 1ST ART OVER 

I 
.EJECT 
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I 
IWAIT ~OR I.AST 6 OIGII ADDRESS or B~OCK 
I 

~1143 7.600l0 AOR2 I. HI 
311 4 4 :;.43161 OAC AORB 
~1145 143155 DiM AORCW 
01146 222677 I.AC- ROTA 
01147 043162 OAC /'tIROTA I'JRST COUNT 'OR I.£F'T SH HOT 
2111521 102072 JMS CRL.F' ICR, I.' 01151 2026~7 I.AC AQXR IPOINTER 'OR I.AST AOR, 
011~2 0431~4 OAC PRNT 
311,3 11212034 JMS PNXT IPRINT' LAST AOR, 
~11'4 202~~0 ~AC AQ2R IC(A02R) • AOR2 
0115' 0431~1 DAC OVER 
01156 2026&1 I.AC OON2 ICCOON2) • OL.~T 
~11:H J43156 OAC EXIT 
31162 1~1;44 L.AOR JMS I<~VIN IWAIT F'OR INPUT 
21161 101"J JMS L.EGAI. IS[E I' VAL.IO 
31162 22131~2 L.AC OT32 IASC I I INPUT 
t:l1163 5032121& AND 1<7 
~1164 043142 DAC C!;S2 
eJ116' 10164?1 JMS GETAO IS~I'T LE'T TO ,ORM ADDRESS 
J1166 60110121 JMP L.AOR IGET NEXT DIGIT 
01167 2121:515' L.AC AORCw 
~1170 0431~1 OAC AORB 
31171 2027"121 OLST I.AC ROTa 
()1172 542677 SAO ROTA INOT EQUAl. • (6 CIo!ARACTERS 
~1173 601176 JMP ,·3 IO.K, 
01174 C42677 OAe ROTA 
01175 601'~. JMP QUERY IPRINT QUERy ANO RESTART 
131176 H'lJ73 JMS PROG ISEE IF' I.AST ADDRESS IS IN 

ISAME .K AS PROGRAM 
31177 621215 JMP STL.P 10.K, 
J121i'0 H)2e72 JMS cRL.; ICR, I.F' 
~12~1 2026~' L.AC AOR2P 
Z1202 0431~4 OAC PRNT 
J12rcl3 102r.1..54 JMS PNXT IPRINT "~AST" 
Z12~4 22126~6 I.AC OVRI.,P 
21205 ~431~4 OAC PRNT 
21206 102~J4 J"1S PNXT IPRIN'" "AOR •. IS WITHIN PROGRAM'" 
'::1227 76D~L\:: L.AW 
G1210 ~141; 7 2 OAC L,OCAT+4 
'::1211 lZl15b6 Jh1S L.OCAT ITE~L WHERE PROGRAM IS 
~1212 2e16dJ I.AC G~'AO-l 
;"'1213 ~41;72 DAC 1.0CAT.4 
:121 4 6~1143 JMP AOR2 1ST ART OVER 

I 
.EJECT 
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I 
ISk.Tulo" ADDRESSES AND PATTERNS BEF'ORE LOOPING. 
I 

2'121; 76000~ S1L.P I. AW 
2'1216 :,431bZ! SAD AORA IA LHI • NO 1ST ADDRESS 
1~'1217 741~kiC SKP 
Z122:'~ 6012£7 J~p CKI.ST 
1"\1221 ~43161 SAD AORB IA I.AW II NO LAST .ADDRESS 
~1222 600i!16 JMP RTNl IRE5T.ART PROGRA~ 
=1223 203161 LAC AORB 
;:122 4 ,;4316li DAe AORA IONLV ONE SELE.CTED 
21225 [~4 3163 DiC LTST II.A5T OF' BLOCI< 
.51226 601271 JMP SIMU 

I 
i1227 543161 CKL.ST SAD AORB 114 LA\II • NO LAST ADDRESS 
i123J 741000 SKP 
Z1231 62112.j6 JMP CSOTH 
Z1232 203162' LAC ADRA IONI.V 1 ADDRESS WANTED 
Z1233 ..:,43101 DAC AORB 
01234 ('43163 CAe I.,T5T ILAST OF' BLOCK 
:::1235 6Z1271 JMP SiMU 

I 
21236 2?31o~ CBOTH L.AC ADRA IF'IRST ADR. 
21237 5032.s7 AND K712lK IMASK BITS 3,4 AND 5 
:?124J ;:,43142 CAe CT32 ISAVE 
01241 2~3161 LAC AORB ILAST ADR. 
:'1242 5032.57 AND K70K IMASK 3,4 AND 5 
211243 543142 SAD CT32 IBOT~ MUST • SAME 4K 
21244 601247 JMP .. ;, 101< 
01245 102607 JMS ItJOTIS IPRINT QUERY 
~1246 6010~7 JMP 4QRl IST4RT OVER 

I 
'::1247 2("3l60 ~AC AORA IF'lRST ADDRESS 
:' 12 5~' 74?e'~1 C~A 
Z12~1 343214 TAD Kl, 12'5 COMPLEMENT 
J1252 343161 TAD ADRB ISUfjTRACT ~AST ADDRESS 
Z12,3 74Z1i'e SMA IF'IRST IS > LAS'T IF' NEG. 
..:1254 6Z1Zo, JMP 51MU·~ ILEAVE AS 1 S 
:12,5 2:3161 I..AC AORB 
.?1256 .~42i072 DAC CRI.F" 
,?12,7 223lbZ LAC ADRA 
.?126( ~~31bl DAC AURB tp:'lRST IS NOW LAST 
,; l2 61 043163 DAC I.TST 
~~ 12 6 2 222t72 LAC CR~F" 
~~ 12 6 J ':431~;; DAC AORA ILAST IS NOW VIRST 
:1264 t-~1271 .JMP ,.5 
,'12 t- ~ 2;'3l61 LAC AI.lRB 
,'1266 ,\4310.s DAC I.T5T 
,'1267 2Z'31o~ I.AC AURA 
, 1 ~ I: 1,1': ,,:;~ PAX 

I 
,EJECT 
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I 
;11271 760Z()1 SIMU LAW (61 
01272 5431J6 SAD TNUM ITEST 1 IF" EQUAL. 
~1273 6el.3~2 JMP SlMl 
21274 760262 1.."" 262 
Z1.275 5431~6 SAD TNUM ITEST 2 IF' EQU.I. 
21276 6013~3 JMP 51M2 
l1277 760263 L.AW 263 
2-1300 5431~6 SAD T~UM ITEST J I; EQUAl. 
21301 6013!>2 JMP SP1J 

I 
;'1302 2032"6 SIMl I.AC 1<7 
013~3 ~432~2 OAC XMSK 
01304 14J~\(.1J OlM XCOM 
31305 203127 I.AC POWA 
Z1306 1&4:51Z6 5IMC oAC eNTRI.. 
21307 102072 JMS CRI.' 
~13l0 2rl13160 I.AC AORA 
i1311 503237 AND 1(70K 
21312 043200 OAC WORK 
~131.3 7300100 P~A 
~1314 7400~1 CMAlIAC 
01315 3432~0 TAO WORK 
01316 7210100 PAX 
e13l7 7700~0 L.AW ·~0"0~ 
01320 04314.5 OAC ct.K 
~1321 HH~4i 7 JMS WRITE IWRITE PATTERN 
J1322 6013~J JMP SySCP 

I 
01323 203212 51M2 I.AC K77 IWRITE PATTERN ,2 
l1324 043202 OAC XMSK 
01325 2e;3211 I.AC 1<40 
e1326 0432ki3 OAC XeOM 
~:1327 20313rlJ I.AC peWB 
2'133Z 6~1306 JMP S I,MC 

I 
?1331 7~77~2 SCPl EEM ISYNC 
21332 2100"0 LAC X IREAD 
e133.5 740kHi l C~A ICOMPI.EMEN' 
::'11334 050~00 DAe X IWRITE 
~133~ 20321J0 I.AC WORK 
~1336 5431b3 SAD I.TST IC~ECI( FOR END OF 8L.OCI< 
:'1337 601343 JMP ,.4 
{11340 737"'~1 AXR+l IADDRESS+l 
~1341 4432~0 lSi! WORK 
:1342 601.5,s1 Jt-1P SCPl 
:1343 2031~~ STSCP LAC AORA ISTARTING ADDRESS 
:'1344 t432~0 OAC WORI( 
~1345 73l1;oi0 PI.A 
21346 740~\51 CMAIIAC 
~1.347 3~32;cl TAD WORK 
,-' 13~': 721~k:'lC PAX 
~13'1 6t13,s1 JMP SCPl 

I 
.EJECT 



013:>2 
01353 
013~4 

01355 
e13~6 

01357 
2'13be 
01361 
01362 
~1363 
01304 
2'13t5 
01306 
013b7 
~137~ 
~1371 
01372 

01373 
J1374 
01375 
[1376 
01371 
ZI14~.." 

014~1 
~14~2 

~14~:S 
Z14~4 

V14t:~ 

~14,1~ 

2'1 4 ;>7 

MXC15d 

1'1l2072 
2e31be 
503231 
043200 
'300~0 
740031 
3432~0 
7210~0 
7700"'0 
~43i43 
777777 
l50000 
443143 
601364 
1-63160 
223160 
6tH371 

000000 
1~0646 

042072-
76eJIlIio:?0 
543i55 
621373 
203155 
5!2!32,57 
542072 
7411Zl:JC 
621373 
441373 
6,1373 

HXC:I,58 

I 
IROUTtNE TO SIMU~ATE TEST 3, ALL ONES 
IARE WRITTEN INTO ONE-4K ,IE~D, AND 
ITHEN THE ADDR;SS IS ~OOPED. THE 
IX LINE S~ECIrIEO IN THE FIRST AOOR 
lIS SET TO 00~"00f ANQ THEN REAO. 
ITHE LAST ADOR, ANO A~~ BETWEEN, ARE 
INOT "En:RENC~O. 
I 
51M3 

I 

JMS 
~AC 
AND 
DAe 
PL.A 
CMAIIAC 
TAO -
PAX 
~AW 
DAe 
~AW 
DAC 
lSi! 
JMP 
DlM. 
~AC. 
JMP 

CRI.F" 
AORA 
K~0K 
WORK 

WORK 

-10000 
ct'K -
-1 
X 
CT4K 
.;3 
AOIU 
AORA 
.~1 

IMASK ~IE~O NUMBER 

14K COUNTER 

IWRITE l'S 
IOONE 4K W~EN SKIP 

ICLEAR x.y L.INE 
I~ANG ~ERE AND READ 

ICHECK WANTED ADORtSS AND PROGRAM AR[A 
I 
PROG 

I 

I2J 

JMS 
OAC 
L.AW 
SAO 
JMP* 
I"AC 
AND 
SAD 
SKP 
JMP" 
IS~ 
J,"'1Pc. 

.(JECT 

AORCW 
PROG 
AORC~ 
K112JK 
CRL.F' 

PHOG 
PHOG 
PROG 

ISAVE 

INONE 1 F , ~HI 

ICCCRLF') • CURRENT4K BANK 
IEQUAL 
IEXIT 
IRETURN+l 
IEXt,. 



PAGt. £1 ~':"Cl'tl MxCJ.58 

I 
IBIT SUPpqESSION INPU! ROUTINE, TyPE A 
ICARRIAGE RETURN !O R~SUME TESTING A~L BITS 
ITO SUPPRESS, TVPE TH~ DECIMAL BIT POSITION(S) 
ISlPARATING EACH W1TM-A COMMA. TERM I NA TE WITH 
IA CIR, PRESS RUBOUT ~O RESTART T~E LINE IN 
ICASE Or TYPING ERROR, 
I 

0141~ z~~e0a SUPBIT 0 
01411 1 4 3107 DlM sew ISUPPRESSION CONTROL WORD 
01412 2~2602 L,AC SUPX IPOINTER ~OR SUPPRESSS 
01413 ~431~4 DAC PRNT 
01 4 14 2~2()6;S L.AC SUPXA IC(SUP)(A) " SupaIT·1 
31415 0431~7 DAe OVER 
01416 1"2072 J~S CH\.", ICR, LF' 
01417 le2034 JMS PNXT IpRINT "SUPPRESS" 

I 
2'1422 1~1544 AGAIN JMS ~EVIN IWAIT F'OINPUT 
01421 543216 SAO K~15 1.c;IofECK rOR CIR, 
01422 601467 JMP EOT IOONE: SEL.ECTING 
01 4 23 543226 SAD K;S77 ICIofECK rOR Rue-OUT 
e1 4 24 62)1411 JMP SUPB!r·l 
01425 543217 SAO KZ54 - IC~ECK r;OR COMMA 
01 4 26 6014C!e' JMP A~AIN IWAIT rOR N[xT BIT POSt 
01 4 27 101~h 7 JMS NUMB IOETERMINE INPUT NUMBER 
01430 601564 JMI' Q~tRY INOT VAL.IO RESTART 

I 
03,431 743,200 SNA ICIofECK rOR 21 
01432 6~1:>lJ JMI' ~~RO IPOSITION 0 
01433 043164 DAC TTVW ISAVE OIGIT 
03,434 1~1!)44 JMS K(YIN IWAIT 'OR SECONO OIGIT 
01435 543217 SAD '<Z,. ICHECK rOR COMMA 
01436 601 4 75 JM~ EOM 12 DIGIT ~OSITION 
01437 5413216 SAO I(Z15 ICIofECI< rOR CtR, 
Z1440 601''''1 J~p EOTA IOON[ 
01 44 1 543Z26 SAO K;S17 IRUB.OUT I' NO SKIP 
2)1442 6[61 411 JMP 5VPBP·l 1ST ART OVER 
01 44 3 101517 JMS NUMB - IOlT[RMINE NUMBER 
01444 601!)b4 JMP QY£RV INOT VALlO. RESTART 

I 
,EJECT 
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I 
1~4' ,ij431b:, DAC TTyX ISAVE NUM8E~ 
14 4 6 2~':3104 ~AC TTYIoi IPREVIOUS D t G IT 

. 1447 744f£l1~ RC("J RC~1 ReI. 
21 4 5;:; 744~ll 

214:>1 744rb10 
ij14~2 2 4 3105 XOR TTVX ICOMBINE DIGITS 
Z1 4 ,3 741Zkh1 CMA 11' COMPL.EMENT 
iJ1 4 ,4 a43106 DAC TTVV ISAVE 
21 4 ,5 777777 I. AIoi -1 
(14,6 343166 TAD TTYY ISUBTRACT 1 
01 4 ,7 lJ431b6 ROTOR DAC TtVY 
Z1460 2~3242 L.AC to(~00K 140"'0021 
11461 744"'~;) RCR 
;;;1 4 62 443166 ISl TTVY ISHIF'T COUNT 
":1463 6C1 4 01 JMP ,-, 
81 4 64 2431b7 XOR sew IINSERT IN CONTROL. \IIORO 
Z1 4 65 Vl4;3107 DAC sew 
~l4(,6 6Z1 4 ,Z JMP A~AIN IWAIT F'OR NEXT BIT POSITION 

I 
~1467 2~31~7 EOT I.AC S~w ISEL.£CTION COMPL.ETEO 
:147(~ 74~~i::'l CMA 
':1 471 ~'4 317 'l OAC SITSUP 
.:'1472 143167 DlM sew 
~147.3 122~72 JMS CRl.r ICR,L.F' 
2147 4 621 4 1i' JMP .. SUPSI! IEXlr 

I 
J1 4 7? 203164 EOM ("AC TTvw ISINGL.E DIG IT 
~1476 740((jk;:1 CMA 
Zl"77 3432;)4 TAO K1 
21'~C 6014,7 JMP ROTOR 

I 
215~1 21£:3164 EO'!'A I.,AC TTVW IINPU'!' DIG IT 
Zl,it2 7430:";1 CMA 
,'1' k:: 3 343,,,,4 TAD 1(1 12'S COMPI.EMENT 
215,4 ~.'43106 DAC TTYV 
~'1:-t' , 2~3242 I.AC ~4~I2lK 14~~0~12l 
:'15~: 0 744~i~ RCR 
::-15;:7 4~3166 ISl TTVY IS~IF"T COUNTER 
.l?l/ t-Z1~,d) JMP ,"2 
_'1'11 243107 )COR ~cw 
,1,l2 .,21 4 /;:: JMP EOT·1 IEXIT 

I . 1.5 2Z31t7 tEf:<O ~AC !;jew ... 
1 14 2 4 32"2 XOR '<~~I2lK 140~~~12l 

1 .I.~ .'~31~7 DAC sew 
1 1~ t,r'1 4 ". JMP AGAIN IwAI'!' FOR NExT 

I 
.EJECT 
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I 
31517 k'2' 0e'W)e: NUMB 0 
01522 2.:13142 L.AC CTJ2 IASCr I INPUT 
Z1521 5e3~25 AND 1(.570 
01522 54322(~ SAD '<Z60 
~1523 741rc~0 SI(P 
21524 6~15.51 JM~ ,.5 ICIoIECI( FOR • 270 OR 271 
21525 4411517 IS~ NUMB IRETURN·l 
21526 2~31~Z I.AC CT:52 
~1527 5e32~6 AND K7 
01'3~ 621,i7 JMPtt NUMB IEXIT 
01531 54J2~2 SAO l(Z70 II ~ OR 9 IF' EQUAL. 
01532 1412""'0 SKI' 
21533 621,i7 JMP* NUMB IINVALID 
~1534 203142 L.AC .CT32 lAse II INPUT 
01535 503204 ANO K1 I- A e If BIT 17 • 

'" ~15J6 140200 52. 
e153 7 6~154, JMP ,.3 II. 9 
2'154Z 77177e L,AW -.0 ISHlrT COUNT or 8 
tJ1541 6014:;7 JM~ ROTOR 
2'1542 ?17767 L,AW -11 ISloIa"T COUNT or 9 
l1543 6~1~57 JMI' ROTOR 

I 
I 
ICHARACTE:R INPUT ~OUTINE 
I 

Z1544 0~00it:2l KEYIN 0 
01545 100312 KRB IINITIAL.IiE 
~lS46 7003"'1 Ksr IWAIT rOR INPUT 
01547 601546 JMP ,-1 
:il15!>0 700312 KRB IREAO BUFrER 
015~1 Z431~2 OAC CTJ2 ISAVe: 
01552 621'~4 JMPtt K~VIN 

I 
I 
ICHECK VAL.IDITY OF' INPUT CHARACTER 
I 

15,3 l~00~0 I.EGAL, " 155 4 2031 4 2 I.AC CT32 IASCII INPUT 
1555 5432~6 SAO KJ77 lIS IT A RUBOUT 
15;~ 601034 JMP KYBRD ISTART OVER 
1~~7 543216 SAD 1(,15 ICHECK F'OR C,R, 
l56': 6231'6 JMPtt EXIT IL.INE TERMINATED 
1561 503225 AND 1(310 
15~2 ;"322~ SAD Ki60 ISHOUL.D EQUA~ 260 
1503 621"3 JMP* I.t:GAI. 10,K, 
156 4 102b~7 QUERY JMS wOTIS IPRINT QUESTION MA~I( 
l~~5 6231'7 JMPo OVER 1ST ART l.INE OVER 

I 
,EJECT 
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IP~INT AREA CONTAININ~ PROGRAM 
I 

::;15~6 .;;30~1V0 L.OCAT 0 
~15~7 7 5eH.h~4 ~AS 
Jl~70 5032l.3 HID "<1012! 
~1~71 74020k'l 52. 
101572 621,66 JMP* L,OCAT 
l:1573 1~2ro72 J~S CRL,F ICR, ~F" 
Zl!:)74 2~26~7 ~.c PlSlN 
Z1575 0431'4 OAC P~NT 
~1576 lZ2~34 JMS PN)cT IPRINT "PROGRAM 15 IN F'IEL,O" 
21577 l00646 JMS WtoltRE Iwlo/E~E IS IT 
t lM~l1 LJ432~0 D.C WORt( 
21601 744~10 ReL.' Rrl.J RAl.. 
21602 74212!10 
~160J 74~k'1~ 
';lt~4 5032~b AND K7 
01605 343220 TAO ~260 
='16fc.'J6 lZ2~27 JMS P~~AR IP~lNT 1ST ~AL.F FIELD NO. 
k~ 16 e 7 2e3200 ~.C wORK 
.3161fl 744010 RCl..J R!i.J RTL.. RTL. 
7-1611 74201(1 
l1612 74212!10 
21613 742k'1~ 
2161 4 5e32~6 AND K7 
21615 343221() TAD ,,<,60 
21616 1"2~1:!7 JMS PCIoIAR IPRINT 2ND HAl..f FIEL.D NO. 
.]1617 102072 JMS CRI.F' ICR, l..F 
Zl~2~ 621'66 JMP. L.OCAT IEXIT 

I 
.EJECT 
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IG~NERATE 6 DIGIT ADDRESSES F"ROM KEYBOARD INPUT 
I 

Z1621 .::02101£i0 GETAD " 01622 7Z?7't4 L.EM 
~1623 222677 L.AC· ROTA IGET A NEG I I..AIIi rOR COUNT 
01624 043162 OAC NROTA ISMlrT COUNTER 
01625 2031~2 L.AC CrJ2 IASCII INPUT 
el1626 443162 CNROT lSi NROTA 
01627 60164, JMP GOL,ErT IROTATE 1 I..EI'T 
0163121 2431:)' XOR AO~CW IACR, CONTROL. WORD 
01631 ~4315' OAC ADRCW 
01632 717777 L.AW -1 
211633 562677 SAO· ROTA IRtC'O 6 OIGITS I' EQUAl.. 
211634 6e1631 JMP ,'3 
01635 442677 IS~ ROTA II.AW POINTER • 1 01636 621621 JMP· GETAO IEXIT ANO WAIT 'OR NEXT 
01631 2027~" L.AC ROTe I[STORE POINTERS 
~164(21 J42677 OAC ROTA 
~1641 222677 L.AC· ROTA 
01642 2143162 CAC NROTA 
12l~643 441621 IS~ (tETAO IRETURN.1 
01644 621621 JMP" G~TAD I[XIT 
01645 744010 GOL.EI'T ReI. 
01646 6016c6 JMP CNROT 

I 
01647 777700 ROTC L.AW -c0 IROTATE 15 L.E'T rOR 1ST OIGIT 
016~0 7777~3 L.AW -15 112 L.EF'T rOA 2ND 
1211651 777766 L.AW -1~ 19 I..[,.T rOR JRD 
01652 777771 L.AW -7 16 I..I:'T rOR 4T~ 
01653 777774 L.AW •• 13 I.£,.T rOR 5TIoI 
01654 777777 L.AW -~ INONE 'OR 6TM 

I 
,EJECT 
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I 
IROUTINE TO ACCEPT Tt:ST \..IMPS F"ROM KEYBOARD INPUT 
I 

::':'~j5 :ZZ~22 S ~ ~1T S 0 
216~6 2'H62~ ~AC GETAO"1 
Z16~7 041572 DAC 1.0CA"·. IRES TORE JMP* 
21662 1~2i.172 JMS CRI.F" ICR, 1.F" 
21661 20267e \"AC TI.MX ITEST I.IMITS POINTER 
J1~62 J431!;)4 OAC PRN" 
21663 102V:lJ4 JMS PNXT IPRINT "TEST L,IMITS" 
Z1664 102"72 JMS CRL,F ICR,~f 
~1665 202671 I.AC SL,M)( Ie (SLMX).SL,MTS.1 
'::1666 J431,7 OAC OV~R 
Z1667 20267;2 I. AC OONJ IRE TURN AOORESS.CREVR 
.:11670 J431,6 OAe EXIT 
21671 1KJ1544 JMS KEVIN IwAIT rOR INPUT OF' MEM. NO. 
21672 5432~6 SAD "<317 
~1673 6~16::>6 JMP SCMTS.l. 
21674 Ha5~J JMS I.EGA~ ISE IF' VAL,IO 
21675 203142 L,AC CtJ2 IASCII INPUT 
J1676 5e3206 AND 1(7 IMASK 15,16 ANO l' 
21677 744~20 RCRJ HTRJ RAR 
l17e0 7420~" 
J17k:i1 74~H~~f' 

Z17l2 ~) 4 31 q 7 OAe flRST1 
.:.'17;;3 HH'4t4 JMS I(EYIN I\IIAIT fOR INPUT OF' FIEI.D NO, 
Z17~4 543226 SAD 1(317 
l17~~ 6e16'6 JMP S~MTS·1 
;317e6 H'1553 JMS I.EGAL. ISEE IF' VAI.ID 
21707 2~3142 L.AC CTJ2 IASCI I INPUT 
.:'171C 503~06 AND 1<7 IMASK 15,16 AND l' 
('1711 7440,C RCR, RTRJ RTRJ RTR 
:::1712 7420~(" 

;"1713 742020 
::'1714 742~2~ 

':1715 243141 XOR 'lRSTl 
;:171~ ~'4 3147 DAC F"IRSTl InRST nELO TO TEST IS STORED 
,~1717 1~1~44 J~S Kt:YI~ IWA IT F'OR COMMA 
;' 1 72;' 543217 SAD 1(254 
~1721 741~kj\'l SKP 
-':1722 ~Jl'o4 J~p QU~RY IPRINT QUERV, AND RESTART 
.'1 723 :~; l' q 4 JMS ~E:VIN IWA IT rOR INPUT or MEM. NO. 
__ 1724 ';;'i3226 SAD KJ77 
,'1 7 25 6016'~ J"1P SL,MTS·l 
,'17 2 ~ 181,::>3 J~S L.EGAL ISEE I r V~LID 
'17;27 283142 ~AC ~T32 IA::>CII INPUT 
~~:7J.~ 5~32~~6 .\~D K7 

17,31 744e'd~ RCRI ~TR' RAR 
:,7.32 7420 i~' 
:7~j 74J:.:l~L' 

17j4 ,'431' t' DAC I"ASTl 
17jj H~l ,q 4 JMS I(£.YI~ IWAIT "OR !~PUT OF" FI EL NO. 
17,36 >;43£,6 SAO "<J77 
17-57 6316~b J"-'p SL,MTS+1 
:. 74;) H'll".s J~S I.EGAL ISlE IF" VALID 
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;:17 4 1 2231~2 L.AC CTJ2 II\SCII INPUT 
21742 5032~6 AND K7 OUSt< 15,16 AND 11 
Z174J 7440£0 RCRJ RTRJ RTRJ RTR 
:31144 742020 
Z1745 742020 
21746 7420~0 
21747 24!1~0 XOR I.ASTl 
0175~ 0431'0 OAe I.A5T1 II.A5T rrEI.O TO TEST rs STORED 
~1751 777777 I.AW -. 01152 043143 OAC CT4t< 
217·53 443143 CRtVR lSi! CT'-K INO 2ND DIGIT I; NO SKIP 
211'5'- 601!H)~ -.IMP QUERY IPRINT QUERV AND R£.ST ART 
017" 203147 I.AC 'IRSTl I'IRST ;1£1.0 
Z17;6 1400~1 eMA 
21757 3432~4 TAO K1 12'S COMPI.£MENT 
Z1160 343150 TAO I.ASTl IrZRST IS >I.A5T IF' NEG. 
~1761 7401"0 SMA 
21762 601771 JMP 0l<A5 IF'IRST IS 1.0WEST ORDER 

I 
.EJECT 



?AGE. 28 t-IXCl,tj MXC1.5B 

I 
:1763 203147 LAC 'IRSTl 
..:176 4 .:431 4 6 OAC CT04 ISAVE 
31765 2~31jZ. ~AC \.ASTl 
~1766 043147 OAC F'lRSTl I~AST IS NO III FIRST 
l1767 22131 4 6 ~AC CT04 
~1770 v431~e DAe \.AST1 IPIRST IS NOW L.AST 
J1771 2~31~0 OKAS \.AC \.ASTl 
21772 543147 SAD F'IRSTl ISEE Ir;" ON~Y 1 SELECTED 
21773 74Uli~ 5KP lyES, SEE IF' 1 T ~AS PROGRAM 
21774 6&:2~~4 JMP A\.OK 
01775 543122 SAD INSF'LO I~EJECT IF' (QUAI.. 
01776 741~iQ2! SKI' ITELL. W~ERE IT IS 
01777 6020id4 JMI' AI.OK 
~2200 760e~~ LAW 
~2e~1 J41572 DAe \.OCA,.·4 IC~ANGE JMI'. TO NOP 
Z2Z02 lZ,1506 JMS 1.0CAT 
~20~.3 6016!)6 JMP 5\.MTS·l IRESTART 
Z2e~4 lZl15~4 AL.OK JMS I(f,;VIN /WAIT F'OR A C,R 
32005 543,16 SAD Ki~5 
2lze06 6~16::>5 JHP- SI.MTS IEXIT 
J2erl!7 6t11564 JMP Q~£R'I IPRINT QUERy ANO RESTART 

I 
IS~TUP ACS t PRESS CARH%AGE RETURN TO EXIT 
I 

e201z. .. e.300(?1 SETAC " ~2ill1 lC2~12 JMS CHI.F' ICR,l.F' 
02012 2e2673 I.AC SE:TX IPOINTER 
22r13 ~43154 OAe PRNT 
2201 4 1~2~34 J~S PN)(T IPRINT "SETUP ACS" 
J2~15 7;:'0312 KRB 
?cl16 7(,~3i::1. Ksr 
?2Z17 6l2Zl.6 .,JMP .-1 
':2~2C 7~e312 KRB 
..:21221 ~43~~6 SAD 1<317 IC~ECK F'OR RO 
'?2Z,22 6l1b'6 JMP S~MTS·1 IRESTART 
22123 75eeii4 LAS 
Z2i24 .. :431i .. OAC M~~A 
:2225 122iC72 JMS CR~F' ICR,LF' 
22~26 622l l~' JMPO se;T~C IEXl" 

/ 
.EJECT 
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I 
IPAINT ROUTINES fOR M~SSAGES 
I 
IPfoUNT ONE CHARACTER AND EXIT 
I 

02e27 0121121000 PCHAR 2l 
02030 1eJ04rt6 TL.S 
02031 '00~~1 TSr 
022132 612120.51 Jt04P 1-1 
022133 622027 JMP. P~IoIAR 

I 
IPRINT A STRING ANO EXIT, 
1 

02034 00001210 PNXT 0 
02035 77'77' I.AW -J 
32~:56 Z.431~2 DAC el32 IC~ARACTER COUNTER 
02031 443154 IS~ P~NT IWORD POINTER.l 
02eJ4e1 2231!;4 L.AC. PRNT 
02041 7412lc?0 SNA IAI.L. DONE Ir z 
1212042 622034 JMP* PNXT I£XIT 
~2043 042072 MASK OAC CR!., ISAVE WORO 
02e44 503212 AND K." IMASK 6 BfT C~ARACTER 
0212145 543212 SAO K71 ICHECK Ir RUBOUT 
~2046 6020~7 JMP C~~ 
0204' 043131 DAC BITCON ISAVE C~AR 
020!>it?J 7777~0 L."W ·"21 
02~51 3431,57 TAO 81TCON 
~2~~2 7401"'0 SMA INEG, .. AI.PIoIA 
020!>3 60212167 JMP CR!.r-~ INUMERIc 
0212154 2420~fZl )COR I-~ 
0205' 24322J XOR '<'I2Ii:' IMAKE AL.PIoIA 
1Z2056 102O27 JMS PCIoIAR IPRINT ACS 10-11 
020!t7 443142 CKJ lSi! C!:S2 ICHECK rOR :s CHARACTERS 
22060 7410i00 SKI' 
02e61 602035 JMP PNXT·l IGET NEXT 3 C~ARACTERS 
J2e62 202072 L.AC CRI.F' IPOSITION NEXT 
e2~6J 7'2i2l~0 RTRJ RT~, IlITR 
~2e64 742W:'20 
22e65 742020 
:~2e66. 602043 JMP MASK IPRINT IT 
!2e67 203137 L.AC BlTCON 
Z2e7~ 3413214 TAD K2"" IMAKE: NUMERIC 
"'2~~71 6~21t'O JMP CK3-1 

I 
,E JEer 
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ICARRIAGE RETURN, I.p,~ FEED 
I 

2'&,::72 r.:22~Jr CRL.F eI 
:2273 76~215 I.AW ~15 IASCI I CR 
022274 le2ilJ~7 JMS P9~A~ 
02275 542!:?77 SAO ,., 
;o2e7~ 622"72 JMPo CR~F IEXIT 
02277 760212 l.AW Z12 IV' 
321zZ 6e2~74 JMP CR~F'.2 

I 
IPHINT SPACES 
I 

021~1 ~~0~00 SPING 0 
~21~2 760240 l.AW "21 IASCII SPACE 
~21eJ 1021321 JMS Pe~AR 
2'21Z 4 ~431~2 lSi! CT32 ICOUNTER 
221Z5 6e21(C2 JMP SPING·l. 
~2H)6 6221~1 JMP. SPING IEXIT 

I 
IPAINT SIX DIGIT OCTA~ NUMBERS 
I 

l21e7 0000~0 PROCTI. 0 
Z:211Z 717772 I.AW -t> 
e2111 ~43142 DAC CTJ2 101GIT COUNTER 
Z2112 2e2~72 l.AC CA~, IOCTAI. NUMBER 
~211J 744~lVJ PO~IT~ RCI., ~TL. 
;::,2114 742010 
Z2115 2142~?72 DAC CR~F' 
22116 740i2l1e RAI. 
Z2117 5032"'6 AND 1(7 
:"212~ 343220 TAO 1(260 
~2121 H~2Zi::7 JMS PglolAR IpRINT 
22122 443142 lSi! CTJ2 
:212.5 6~2112 JMP POSITI\4-1 IPOSITION NEXT D I GlT 
22124 6221~7 JMPo p~OCH. IEXIT 

I 
.EJECT 
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22125 
Z2126 
~2127 
02130 
~2131 
02132 
02133 
02134 
02135 
~2136 
~2137 
02140 
02141 
02142 
02143 
"2144 
02145 
Z2146 
02147 
021,0 

021'1 
02152 
02153 
02154 
021,5 
02156 
102157 
2)2160 
22161 
32162 
02163 

02164 
02165 
~2166 
~2167 
Z217J 
Z2171 
.32172 
02173 
22174 
~2175 

MXC15~ 

2~2674 
043250 
2031~0 
54314, 
600216 
203121 
7411k'0 
600216 
740020 
7-41400 
6022~4 
443121 
2031'~ 
043122 
'7e000 
343122 
043111 
100646 
543iz2 
60221r:?7 

7600100 
563250 
6021~4 
2232'0 
543122 
602116 
4432~0 
20J2~0 
542675 
7411O~0 

602154 

2k'2674 
0432~0 

203122 
J43173 
1f£l0646 
.043172 
543173 
60eJZ16 
203173 
602J43 

MXCl.5B 

IXCH15 • TAPE :5 
I 
IRQUTINE TO DETERMINE rIE~D fOR RE~oeATION 
I 
CMoVE 

I 

I,.AC 
04e 
I,.AC 
SAO 
..IMP 
L.AC 
SPA 
..IMP 
RAR 
S!1. 
JMP 
lSi! 
l.AC 
OAC 
I,.AW 
TAO 
OAC 
JMS 
SAO 
JMP 

ERTB~ 
ERWRD 
L.AST~ 
r PISTl 
R1Nl 
rCAGS 

NXTMV 
rL4GS 
LASTS. 
INSF'LO 
·11!1!0~ 
INS;I.O 
NXI.OC-
WHERE 
!NSF'I,.IJ 
s~ru " 

IL.AST TO T[ST 
IOON'T MOVE !, EQUAL. 
IRE TURN 
IPROGRAM ~LAGS 
I'ORCED MOVE MACE Ir A 1. 
IOON'T MOVE 
II.INK • SIT 17 
IrlRST MOVE lr SKIP 
IStTUP FOR NEXT MOVE 
ISET ~L~G rOR ~ST MOVE 

/.41< 
ISUBTRACT 4K rROM CURRENT 
INXI.OC • OESTIN ~OR NEXT TIME, 
IWHERE ARE WE NOW 
IALREADy IN LAST 1 IF EQUAL 
ITRV NEXT I.OWER 

INOW CHECK rOR ERROR RECOROEO IN NEW ~1£LO 
I 
Cl<tRR L.AW 

I 
STMV 

I 

SAO­
JMP 
L.AC­
SAO 
JMP 
lSi 
I,.AC 
SAO 
S!(P 
JMP 

L.AC 
OAC 
I,.AC 
OAC 
JMS 
CAC 
SAO 
JMP 
LAC 
JMP 

.EJECT 

ERWRD 
STMV 
ERWRC 
INSrl..U 
EQUAL" 
ERWRD 
E~WRD 
t.NERR 

EIolTSL 
E:RWRO 
INS;LO 
OEST~­
~~£qE 

SOURCl 
OESTN-
RTN1 
DE:STN 
MOVE 

INO ERRORS IF' • LAW 
IINITIALli!E MOVE 

I~OINTER • 1 

IRESTORE POINTE~ 
INEW ;lEI.O 

INEW AND CU~RENT ARE EQUAL 

IMOVE ~ROGRAM 
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IEHROR IN NEW rlEI.D, !RY NEXT LOWER 
I 

':'2176 543147 EQLJAI.. SAD f'lRSTl IDON'T TRV NEXT I; EQUAl. 
~2177 602221 JMP ONMVE 
022eO 7412iUril SNA lIS IT rlEL.O 0 
C221211 6022ftj!) JMP ,.4 lyES 
3221212 7700iU0 I.AW -U"ll01O 1.4K 
Z2203 3431~2 TAD INSF'I.~ ISUBTRACT 'K rRoM NEW F'IEI..O 
()22k"4 043171 oAC NX~OC INEXT NEW rIEI.D 
02205 20267. I.AC ERTBI. 
2221216 0432~1Q . DAC ;RWR~ IRESTORE PO I NT,ER 

I 
Z221217 203171 SUl11 I.AC NX~OC INEXT NEW rIEL.D 
02210 543122 SAD I NSF'!.!? lIS IT • CURRENT NEw F'JEI.D 
02211 6~2176 JMP f;9UA!. ITRY NEXT L.O-ER 
02212 0431~2 DAe INSF'!.~ INEW NEw rIEI..D 
02213 543147 SAD ,IRSTl 100ES IT • 1.0 WEST F'IEI.O 
02214 61212151 JMP CKERR ICloIECI( rOR [RROR 
22215 770121"'121 I.AW ·~0"12!~ 
32216 343122 TAO INsr~1? ISUBTRACT 41( 
~2217 043171 DAC NX~OC INEW rlELD 'OR NEXT PASS 
0222~ 6021~1 JMP CKERR 

I 
22221 202674 DNMVE I.AC ERTBI. 
22222 ~432'" DAC OlWRO IRESTORE POIN!ER 
Z2223 600216 J~p RTNl 1ST ART OVER 

I 
,EJECT 
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I 
IROUTINE TO DETERMINE PROGRAM DEST'N ArTER MAKING ONE MOVE 
I 

e2224 1120646 NXTHV JMS ltllotERE IW~ERE IS PROGRAM NOw 
02225 043172 DAC SOURC~ 
02226 760idM1121 CI(NXT L,AW 
02221 56325121 SAO" £;RWRO INO ERRORS I; 19T • I..AW 
KJ22312J 60224;5 JMP STNXT 
02231 202674 I.AC ERTBL. 
02232 :H3250 CAC ERWRC 
32233 2232~0 L.AC" ERWRO IGET AN ERROR AODRESS 
02234 543171 SAO N)(\.OC 
02235 602263 JMP SUB, IERROR IN NEXT rIE~D TRY NEXT 
212236 4432!)0 IS! ERWRC 
"'2231 22132513 I.AC ERWRO 
~,240 542675 SAO EN£RR 
02241 7410013 SI(P 100NE TABI.[ AND NO ERRORS 
02242 602233 ,JMP CKNXT·, 

I 
2)2243 202674 STNXT I.AC tRTSL. 
~2244 0432'13 OAC ERWRO IRESTORE POINTER 
132245 203171 I.AC NXI.OC INEW F'rEL.O 
102246 543122 SAD INSF'L.Q 100ES IT I CURRENT F'IEI.D 
"2241 6132252 JMP .. ~ 
02250 543141 SAD . 'IRST1 100ES IT • L.OWEST 'IEL.O 
2J2251 6023~fl! JMP MVBI< IVES. CLEAR F'L.AGS ANO MOVE 
02252 5431~7 SAO rlRST1 100£S THE CU RENT ALSO' 

ITH£ L.OWEST ;lE~O. 
102253 602274 JMP NXTHI IVES. SETUP ~OR HIGHEST F'1£L.O 
2l22!)4 043122 OAe lNsn,Q INEW CURRENT 'IE~O 
02255 110000 L.AW -10000 I.~K 
k'J22'6 343122 TAO INS~I.Q 
e2257 043171 CAe NXL.OC INEW NEXT ~IEI.O 
J2260 203122 I.AC INS~L.O 
22261 043173 OAe Oe;STN" 
?2262 602343 JMP MOVE IMOVE: "ROM "'ERE TO C (OESTN) 

.EJECT 
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I 
22263 2"3171 SUtj2 L.AC NXI.OC lIS NEXT :: ~IELD 0Z O~ 1ST TO TEST 
.::2264 543147 SAO ,1RSTl 
12265 6Z2221 JMP DNMV£ IYES, DONtT MOVE 
:Z2b6 77~1t~~ L.AW ·11i!00~ I·~K 
Z22~7 343171 TAO NXL.OC INE.W NEXT J'IELD 
2227,) ;':,43171 DAC NXI.OC 
22271 5431t!2 SAD 1 NSrL.O 100ES IT II CURRENT F'IEI.O 
~227~ 60226~ JMP SUB2·i IYES 
02273 602231 JMP CKNXT+3 ISEE IF' ERROR IN NEW ;IE\.O 

I 
~2274 2i2'3150 NXTHI I.AC I.AST1 ILAST TO TEST 
22275 503244 AND '<J10K 
~2276 043171 OAC NXL.OC II.AST I NEXT fIEI.O 
22277 6L?22Jl JMP CKNxT·3 ICHECK F'OR ERROR 

I 
Z23~;Z 120646 MVBI< JMS \IIMERE 
~2301 r43172 OAC SOURC~ 
l2302 203171 I.AC NXL.OC 
22303 00431~2 CAC lNS;I..Q 
C2304 t.i4317J OAC OESTN 
:32305 1431~1 O!M F"~.GS 
22306 6!Z234J JMP MOVE 

I 
,EJECT 
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IROUTINE TO FORCE MOV~ THE PROGRAM. OESTINATION 
IF'IEL.O* MUST BE TYPEO IN BY THE OPERATOR (00-37 OCTAL.) • 
I 

02307 203242 ~COMV L.AC K~00K 
02310 7400kJ1 eMA 
02311 5~31~1 AND F'L.AGS 
02312 2432~2 XOR K400K ISET BIT III POR F'CDHV rl.AG 
02313 0431~1 OAC F'C4GS 
02314 202674 I.AC ERTSI. 
0231~ 043Z~0 OAC ERWRD IRES TORE TABI.E POINTER 
02316 102452 JHS GO TO IPRINT GO TO rJEL.D 

I 
ICHECK rOR ERROR IN N;W FIELD 
I 

02317 7600~0 CI(F"CO L.AW 
02~20 56325i' SAO- ~RWRO INO E~RORS IF" 1ST • I.AW 
02321 60234~ JMP MOVE ISEE W~ERE TO GO 
02322 223250 L.AC- ERWRD 
212323 543173 SAD O£STN IOOES ERROR • NEW 'IEL.C 02324 602332 JMP XPRT IV£S, PRINT MESSAGE 
22325 4432:>~ lSi! t:RWRD IPOINT£R·l 
~2326 203250 I.AC ERWRD 
a2327 542675 SAD ENERR ISEE IF' END 0' TABL.E 
212330 6023J~ Jt-1P .t3 IOONE AND NO ERRORS 
02331 602322 JMP CKrco·;s 
02332 Ul24.50 XPRT JMS PRSEL. I,RINT ERROR IN SEL.ECTED 41< 

I 
'112333 202674 I.AC ~RTBL. 
212334 0432)0 OAe ERWRO 
e2335 203173 I.AC OiSTN 
02~36 54~172 SAO SOURC~ 
02337 600216 JMP RTN1 
132340 043122 DAC INSF'L.~ 
02341 5032~1 A~O KJ""I< 
2'2342 043176 OAC PINX 

I 
,EJECT 
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I 
IROUTlNE TO RE~OCATE THE PROGRAM 
I 

~2343 1426\(i0 MOVE OlM 1.0CER 
~i2344 203173 I.AC OESTN 
0,345 5e3~41 ANO Kj00K 
22346 043176 OAC P1NX 
02347 77121~00 l.AW ·1000~ 1_ 4 1( 

22352) 043143 OAC cr,\( 141< COUNTER 
02351 2Z3172 I..C SOURC~ ICURRENT ;IEI.O 
2'23:t2 vi43174 DAC MOVES 
02353 74121~..s1 C~AIIAC 
;:;23,4 343173 TAO Di;ST~ 
02355 12UhHl! PAX INEw r:"IEI.D 
K:l23!;)6 1432J1 D~M MEtoUOH II.OC iERO START. 
;)23:>7 223174 MOSOM I.AC- MOVES· IMOVE ;ROM CURRENT 
02360 J43136 DAC TNUM ISAVE 
~2361 102437 JMS RT191. 
02362 ~500kl0 OAC X IPUT IN NEW F'IEL.D 
~2363 211210~0 I.AC X IREAD BACK 
32364 S63174t SAO- MOVES ICOMPARE 
212365 1410kl0 SI(P 101< 
22366 1~25!>1 JMS MVERR IPRINT ERROR INF'O 
32367 443174 lSi MOVES IINCREMENT ADDRESSES 
22372' 7370~1 AXR·l 
ii2371 443143 lSi CT'I( 
02372 141000 SI(P 
~237J 6e.24~1 JMP OIND 
212374 2~31..s6 I.AC TNUM 
~2375 5426!;)2 SAO DI.MT IDEI.IMITING CHARACTER 
~2376 741~k12' SI(P IADJUST INOIRECTS 
Z2377 612123,7 JMP MOSOM 

I 
.EJECT 
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0,4~e: 223174 "JIN I.ACCt MOVES 
02 4 01 542713 SAD DL,MTA ICONE INOIRECTS I; EQUAl. 
024~2 602360 J~p MOSOM+l 
02403 5~32.52 A~O K7777 IMASK ADDRESS BITS 
i!2404 243173 XOR OESTN IPUT rIE~O NUMBER ON IT 
02405 102437 JMS RT1 91. 
02406 0!H'J000 DAC X IPUT IN NEW F'IEL,D 
02407 2100~0 I.AC X IREAO BACI< 
32410 503232 AND K1771 
02411 24317Z XOR SCURC~ 
32412 563174 SADCt MOVES ICOMPARE 
02413 741000 Sl(P 10K 
e2414 102'~1 JMS MV~RR IPRINT ERROR lNro 
02415 443174 ISl MOVES IINCREMENT ACDRESSES 
212416 731001 AXR+l 
:112417 443143 ISJ CT4K 
02420 602400 JMP A~IN 

I 
~2421 102'~' DINO JMS f:NOT IWAS TRANS'ER MADe: OK 
02422 20:5112 I.AC SOURC~ 
02423 740031 CMAltAe 
~2424 343173 TAD O~STN 
22425 121~~0 PAX 
02426 740000 NOP 

IEXIT 'ROM HERE TO I.OC 
~2427 610216 JMP RTN1,X I~TNl IN NEW '1£1.0 

I 
.EJECT 
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I 
IPRINT ERROR I~ S£~ECIED 4K 
I 

l2430 2e0~~0 PR~EL. " 02431 102072 J~S CR~F' lOR, L,.F' 
02432 2~2712 L,.AC E:~SE~ ITEXT POINTER 
2243.3 ;431'4 DAC PRNT 
:?2434 H~2"J4 JMS PNXT IPRINT 
2'2435 102072 JMS CR~F' 
0243e 6023"'7 JMP reOMV IWAIT F'OR ANOTHER CIoi OICE. 

I 
IROTATE 1~STRUCTI0N 1~ L.EfT BEF'ORE MOVING 
I 

212437 0e00~0 RT~9L. 0 
2244;:) 744 [,HH:l CL.L,. lL,.lNK • 0 
Q'2441 ;]431"6 OAC TNUM ISAV£ 
2'2442 771761 L.AW -11 1_9 OECIMAL. 
2244" i43146 DAC CT04 151011rT COUNT 
~2444 2e3136 L,.AC TNUM IINSTRUCTION 
Z244~ 74~010 RAL,. 
J2446 742010 RTL,. 
22447 443146 lSl CT04 
~2450 602446 JMP ,-a 
lo24!)1 6224J7 JMP. RT191. 

I 
1I<f.v80ARD ROUTINi. fOR fORCED REL,.OCATION 
I 

k:24:>2 ~00~~~ GOTO 0 
~24;3 750kHJ 4 L,.AS IREAO ACS 
r.24,4 5e3211 AND 1(~0 
~2455 1 4 12IJe SNA ICIo4ECI( BIT 12 
~24!)6 60247e JMP NOSW IEQUAL,.S 0 
22 4 ,7 102~i7Z JMS CR~f ICR,LF' 
~246J 202701 L.AC PTWL.V ITEXT POINTER 
l2461 ~431'4 oAC PRNT 
22 4 62 H~20J4 JMS PNXT IPRINT PUT ACS 12 ON A 0 
~246.3 1500iJ4 L,AS 
'~'464 513211 AND 1o';4~ 

l24~' 74 !?It • .:0 Sr~ IWAIT F"OR TioiE 
'" ':-'46~ ~~246,j JMP ,-3 

::'2 4 67 :'~2~72 JMS C~L,.F' ICR,L,F" )( 2 
:"2"7: .l.~2~72 ~OSW J~S CRI.F 
:'2471 2J27J2 L,AC GOF'~ ITEXT POINTER 
.:'2472 ":431~4 DAC P~NT 
c'2473 :'Z2~.54 JMS P~)(T IPRINT GO TO 'IELO . 
.... 2' 7 4 :'~1'44 JMS '«YIN IWAtT F'O~ INPUT 
:2475 543~;'b SAD ~~15 IA CR . NO FORCED MOVE 

lAND RESUt-1E AUTO RELOCATE 
,2470 6~2'44 J~p CF"LG ICLEAR THE rORCE:D MOVE FLAG 

I 
.EJECT 
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2'i.'77 543226 SAD KJ17 IRU8OUT. Rt-PRINTI GO TO F'lEL.C • 
:'25l~ 6~247e JMP NOSw 
:25l1 742022 RTR, RTR 
725~2 7420~e' 

::,5l3 Z;C3241 AND 1(3001< IMASK BITS 1,Z. 
e25~4 ~4317J CAC O£STN IrlRST C~AR. or F'IEL.D NO. 
225&!5 1~1544 Jt-1S '<[VIN IWAIT rOR tNPL!T. 
2Z5l~ 543216 SAO 1<215 IA CR • NO ,ORCED MOVE 

IANO RESUME AUTO REL.0CATE, 
C25E7 6e'Z544 JMP C~,G ICL.EAR T~E 'ORCED MOVE F'L.AG, 
~2512 543226 SAD KJ 7 IRUBOUT. RE.PRINTI GO TO F'IEL.D • 
32511 6212470 JMP NOSW 
22512 7420~0 RTR, RIRI RTR, RAR 
22513 74Z0~0 
21251 4 142020 
02515 740020 
22516 5032,s7 AND 1<7i'K IMASK BITS 3,4 & 5. 
l2517 243173 )COR O£STN lOR rlRST , SECOND C~ARS. 
:3252~ 6431.7J CAe OESTN INEW rIELO. 
22521 100646 JMS itI~ERE IW~~RE ARt WE NOW 
~2522 ';'43172 OAe SOURC; ICURRENT 'IEL.O 
22523 102072 JMS CRL,r ICR, L.; 
22524 6224~2 JMP* GOTO IC~ECI( tOR ERROR 
~2525 0000.,0 ENOT '" "252!» 2026~0 L.AC L.OCER 
~2527 1412100 SNA INO rRRORS Ir '" 
l253~ 622525 JMP. ENOT IENTER NEW 'IEL.O 

I 
~2531 701704 L.EM 
02532 142~~0 DIM L.OCER 
(}2533 1~2072 JMS C~L," ICR,L.F' 
~25J4 2"'27~4 ~AC NERN ITEXT F'OINT[R 
~2535 2'413154 CAC PRNT 
8~536 102034 JMS P~)(T IPRINT NO MORE ERRORS 
22537 1~2072 J~S CR~F' ICR,Lor 
i'254J 2031~1 L.AC ;~AGS 
J2541 7411Ljf2l SPA lACS 0 A 1 • rOAC[O MOVE 
(:2542 602;5~7 JMP ~COM" IW.IT rOR ANO!~[R C~OICE 
22543 6£,2243 JMP STNXT ITRY NEXT F'ZEL.C L.OWER 

I 
25 44 223242 CF'L.G L.AC K~Z0K 
2545 7400"'1 eMA 
2:-4~ 5l31~1 AND F"L.AGS ICI.EAR THE rORCED MOVE F"L,AG 
2~47 ~';31~1 OAC F'L.AGS 
25:)..~ ();)0~16 JMP R!N1 1ST ART OVER 

.EJECT 



PAGE. 4~ ~XC15~ MXCJ.58 

I 
j2551 ~;C; 0t),cZ, MV~RR k' 
J2~'2 J431!:>1 CAC 8AOl ISAVE INCORRECT INSTRUCTION 
21 2553 721"'1()~ PAX IrIE~O AND ADDRESS 
~25,4 ~431'2 CAe OCAOR ISAVE 
22~55 223174 ~AC· MOVES ICORRECT INSTRUCTION 
22~'~ l'4l31!)~ CAe GOODl ISAVE 
e'2557 2~2616 L,AC PHOR 
e:2560 7412~0 SNA 
.?2561 1~26i6 JMS P~OR 
ZZ562 2iZ26JZ L,AC ~OCER 
~\2563 7412k.le SNA IDON'T PRINT IF' 1 
0:2564 H:2b~k.1 JMS L,OCER IPRINT PROGRAM RE~OCATION ERROR 
02565 2102615 L,AC JMP3 /JMP ~OCER-3 
Z2566 J410t16 DAC INOY 
22567 le2072 JMS CRL,; 
eZ570 777766 L.AW -12 1-10 DECIM.lL, 
Z2571 60~760 JMP STER IPRINT INF'O 

/ 
lZ572 200761 L,AC ST[R·1 IEQUAL.S JMS SPING 
22573 2410.u6 DAC INDY 
ZZ574 75~1:7~4 L,AS 
~2575 7411w.10 SPA 
~2576 :.e0653 JMS ~AL,T 
22577 622';1 JMP* MVERR IE xIT 

I 
~260C f'000"'~ L,OCER ~ 
e26~1 H'2072 JMS C~~F' ICR,L.F' 
~26rc2 2£127~3 L.AC R~1.0C ITEXT POINTER 
02603 2431'. OAC PRNT 
226e4 10212134 JMS PNXT IPRINT PROGRAM RE~OCATION ERROR 
~26rc5 H~2072 JMS CIotL,; leR,L.; x 2 
~26Z6 622blt2 JMp. L.OCE~ IEXX,. AND PRINT TIoIE ERROR 

I 
J26fO c-rze0Z wOl1S 21 
~Z61J 1~2ra7, JMS CRL.F' ICR.L.; 
22611 760'Z77 l.AW 277 IQUERY MARl< 
';2612 102~27 JMS ~C~AR IPHINT 
!2613 1~2~'7Z JMS' CRI.F' ICR.L.F' 
:.2f-14 6226rt.7 Jt-1P* ~OT1 S IE X.l T 

I 
.:,61; ~22~)72 JMp3 JMP ~OC:E~·6 

.EJECT 
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I 
IIoIEADER ROUT! NE 
I 

22616 ~~0e0e P~OR " 02617 1!a2072 JMS C~I.F' ICR d.F' 
32620 20270, L,AC TSTX IPOINTER rOR "TEST" 
;)2621 0431~4 CAe P~NT 
02622 102034 JMS PNXT II'RINT TES" 
02623 10264; JMS CI.MN ISPACE 5 
~2624 2027~6 L.AC ADRXA I"OCTAL ACR," 
02625 0431!)4 OAC PRNT 
02626 1020"'4 JMS . PNXT - -
02627 10264, JMS CL.MN ISPACE5 
02630 2027k;7 \.iAC GCAT)( I"GOOD" 
0c631 0431:)4 CAe PRNT 
02632 1020054 JMS PNXT 
02633 102645 Jto1S CI.HN ISPACE 5 
02634 2027Ul L.AC BC4T~ I"SAO" 
a2635 043154 CAC P~NT 
2'2636 1020.34 JHS PNXT 
02637 10264' JMS CI.MN ISPACE , 
02640 21212711 L.AC pcwx I"PAT,CONTAOL. WORO" 
~Z641 043154 CAC PRNT 
~2642 102034 JMS PNXT 
026~3 11212072 JMS CRL' ICR,L.; 
212644 622616 JMP. PHOR IDONE 

I 
02645 0000"'0 CL.MN 0 
02646 777773 L.AW ., 
~2647 1343142 OAC CT32 
02650 1021~1 JMS SPING ISPACE 
2.2651 6226" JMP* CI.MN 

I 
,EJECT 
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I 
1~t:TURN ADDRESSES (INDtRECTS) 
I 

326,2 752521 DLMT 752521 
~26'3 0~27'o TSNX TSTNR ITEST#-
026,4 0~27~2 ADRX r.ORl IF'lRST AOR.-
Z26~5 N~10b7 AD~R ADRl 
r.:Z6,o ~011i7 OONl OrST 
~26" 002770 ACXR I,.AORl IL.AST AOR.-
(;2660 J"'1143 AO,R ADR2 
l2661 .ae1171 OON2 OLoST 
;:;Z6~2 J'lJ277-; SUPX SUPR . ISUPPRESS. 
2Z663 001411 SUPXA SUPBp·l 
22664 00306~ ACR1P F'RST IrlRST 
Z2665 :J~3k104 AOR2P L.STA II.,AST 
22666 003"~2 OVRLP OVRI,.AP IAOR. 15 WITHIN PROGRAf04 
22667 0~303. PISIN PROIS IPROGR.M 15 IN F'IEI.O 
~2670 003045 TLMX TSI.,M ITEST LIMITS 
~'2671 ~016~6 SLMX SLMTS·l 
~2672 0!Zl17!)3 DON3 CREVR 
22673 0030~3 SET X STACS ISETUP ACS 
02674 0~32'1 ERTBL. ERWRO·l 
22675 :1lC3311 ENERR e:RWRO·~l 
.22676 ~'l;307~ PTO PTOt 
22677 ~Z16~7 ROTA ROTC 
.?21~0 001647 ROTS ROTC 
Z21~1 003107 PTWL.V PUT12 
32702 303101 GO;L. GOF'L,O 
e211l13 3~3"13 R£L.OC PROR 
l27~4 J0l025 NERN NOMO 
Z21Z5 ~02714 TSTX TST 
G2706 0027l!0 AORXA AOR 
'/27~7 .H?J2725 GOATX GOAT 
~2'13 ~027J1 BOAT X BOAT 
~2711 0e:27J4 PCIo/X PCWR 
~2712 (,&2744 e:~~EI.. SLTER 
i271.3 7525~2 DLMTA 752'2~ 

,EJECT 
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I 
ICONSTANTS rOR PRINT ROUTINE TEXTS. PACKED 
13 CHARACTERS PER iIIOR~1 
I 
I"TEST" 

eZ714 002714 TST • 
~Z715 23052. 23052~' 7~"72~1 0 
02716 7777c.4 
Z2717 2'00flJ~0 

I 
02720 002720 AOR • 02721 240317 24031?' ~~14flJl' 220401, 0 
32722 401 4"'1 
02723 220401 
22724 0000~0 

I 
l2725 ze2125 GOAT • 2'2126 1717107 1'11707, 77"70~' " 02727 7177~4 
2'2730 000000 

I 
~2731 1Zl027Jl BOAT • 212732 0401iU2 0.0102. " 212133 000000 

1 
02734 21021J4 PCWR • 
~2735 240120 2.-0120. 1""34~, 222416, 40141'1 
~2736 110340 
02737 222416 
eJ2140 401~11 
02741 221727 a2112~J 7?"70~, " ~2142 7?77ICIt 
Z2743 000~rafZl 

I 
22744 002744 S~TER • 
~2745 222205 22220" 4~221~' 4e1611' 140'23 
~2746 402.21 ? 
'l2747 401611 
k:27~0 140513 
227;1 240.310, 24030', 4~040~, 0'110~, 77fD~14 
~27'2 4e:04~5 
~27~3 0511"'6 
J~7,4 77"414 
Z,7,5 Vl000kl~ 0 

I 
22756 0027!:16 TSTNR I 

22757 230~24 
.>276~ 774024 

2~0'2~1 774"2~1 ~ 

~27el C0IiH~J~ 

1 
2762 ~02762 rAO~.1 • 27b.3 2211LQ6 22110~' 4~~42~1 220401' 777740 
2704 42'24,3 
2765 220401 
2766 77774e 
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e2767 J~HHHj~ 0 
I 

'1:2772 i:0277Z ~ADRl I 
02771 230114 230114' kl14"2~, 4212204 
22772 014"~4 
.Q2773 4022id4 
Z,2174 -:;00kl~0 0 

I 
02775 .t~2775 SUPR I 
~2776 202523 202!)2~1 0~222~1 402323. " ;;2177 .)52220 
03000 4~2J~3 
~3001 e000~1ZI 

.EJECT 
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I 
23002 e~301c)2 OVRLAP • 
23003 22e1401 220401' '~114~' 11'740, 111024 
JJ0~4 23114~ 
1i::3~05 112740 
Z3006 11111:24 
03007 204016 2"401~' ~~1722' 15~122J " roJ~l~ 011722 
03011 15e1122 
03012 0000"'0 

I 
03e13 003013 PROR • 33014 112220 1'222~' "122"?' 224015, 111405 
~3015 0122107 
03016 224015 
03017 171~~' 
03020 2401"'3 2~010~' 1~171~' 221!'54~' 221722 
03021 1617il 
33022 220'4~ 
03023 221722 
03024 00121000 0 

I 
~J02' 0"30~5 NOMO I 

~3026 401716 40171~' 22171~' 054005, 112222 
03027 221715 
"3030 054005 
J3031 112222 
133032 772322 772322' 0 
~3033 ~H"!l0~0 

I 
03034 ~030.54 PROIS • ~3035 112220 1'222~' 01Z20~J 11 4015, 11~~23 
J3036 012201 
33037 114015 
Z3040 114023 
03041 ~64016 06401~' 1~0511.' 77400~J 0 
23042 140511 
33043 7740~4 
l3e44 001130"'0 

I 
03045 2'~3045 TSL.M • 2Je4!) 2305«:4 23052~J 1~402~, 111511J 772324 
?3~47 1440~4 

33ei!:>0 111!:>11 
'::3~51 77232. 
e30!)2 CllH'" "'''' '" I 
~3e53 ~'~30:;)3 ST"CS • 
~3i2:)4 24O,,3 240523, 4~202), 2J~J~11 0 
.?Je~5 402~i5 

~J2'6 2303.)1 
33Z,7 o:;00~;Q~ 

I 
:3r~2 ~' 030 oe. F"RS'T • 
231261 2211"'6 221112l~J 4~242j' eJ 
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7,3~62 4;:2423 
03fl63 ::;2~~0~ 

I 
i3~64 !lZ3~64 L.STA • 03065 232111' 2JrlIl1~1 7~402~' ill 
~3~66 774024 
J3~67 0et000~ 

I 
213070 J03ill70 PTOl • 0~071 112Z2~ 11222~J 4~Z41~' 242517. 11 4 k12:5 
0~072 402416 
103073 2'2517 
03074 114023 
IOJ~75 111016 11101~1 4l~11Ii?c' 770405, 21 
03076 2411"'~ 
03077 77eJ41cl~ 
23100 Z,000iil0 

I 
103101 ~~31~1 GOF'LD • 03102 401711:17 4e17e~, ~~17~~1 2!'110~J 421 04 14 
0J1ZJ 401724 
~3H!4 2511~6 
~3105 400414 
103106 ~00000 0 

I 
03107 ~IZJ107 PUT12 • 
~3110 242'2~ 242!)2~J 0~014~1 614023J 114062 
03111 oJ0140 
03112 614023 
eJ3113 174062 
03114 1014016 01401~J 7~604~J 0 
03115 776040 
~3116 0"'H~1t0 

.EJECT 
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ISTOIHGE AND CONSTANT REGISTERS 
I 

03117 77777'lJ SIXT4 I.H/ -1121 ICOUNTS 64 PASSES BETWEEN 
IERROR PRINT SUPPRESSION, 

03120 0000[00 NOPRNT 0 IINDICATES ENO OF tRROR PRINT-OUTS 
03121 121211211210121 F'I.AGS 0 ISAVES SUBROUTINE rl.AGS 
03122 0000~0 INSFI.D 0 ICURRENT FIEI.O WJT~ PROGRAM 
1213123 ~"00"'0 I.A5T 0 II.AST rlELO WIT~ OATA ERROR 
03124 ~2!~000 MCWA 0 ISAVES ACS SETTINGS 
03125 02102112121 PCW 0 ICURRENT PAT.CONTROI. WORDS 
03126 00121000 eNTRI. 121 ISAME AS PCw 
1213127 '76000 PCWA "6000 ICONTAOLWO.C FOR TEST 1 
03130 5252;.121 pewB 52525~ I'OR TEST 2 
03131 777777 POWC 7'777~ I,OR TrST 3 
03132 000000 PATR 21 IROTATEs CONTROl. WORD 
0~13J eJ12l00ri30 PATG 0 ISAVES GOOO DATA DURING READ 
03134 00012100 PATWD 0 ISAMt AS ~ATG BUT MAS SUPPRESSES BITS 
03135 00001210 PATN 0 I~'~ CONTAOL WORC TO ROTATE 
03136 i2l00"0~ TNUM 4 IASCII TEST NUMBER 
03137 000000 BITCON 121 
0314121 12101211211210 SVADR 121 l'IELC COUNTER 
03141 012100"0 C'~2 0 
12I~142 1210121000 CT~2 121 
03143 01210000 CT41< 0 141< COUNTER 
031~4 0000021 C'''6 121 ICOUNTS 16 ROTATES 
03145 roe0000 C""28 0 ICOUNTS 128 1.0CATIONS 
1213146 e2!2JriH"" CT"4 121 IUTll.ITy COUNTER 
03141 12100000 rlRST1 121 I'IRST rIE~O TO T[ST 
03150 0210000 l.ASTl 0 Il.AST rIEI.D TO TEST 
03151 000000 BAOl 0 ISAVES BAO OATA 
03152 000004 OCADR 4 ISAV[S FAILIN~ OOTAI. A DRESS 
031'3 0210000 GOOD1 0 1(;000 OATA 
213154 121~"000 pqNT 0 IPOINTER rOR PRINT ROUTINES 
1213155 012100"'0 ADRCW " IPARTIAI. AOORESS WORD 
03156 00212104 ExIT 4 ITO OISMISS 
03157 0002100 OVf:R 0 IPOINT[R TO S!ART or SUBROUTINES 
03160 ~00000 ACRA 0 11ST AOR. PROM KEYBOARO INPUT 
03161 a00""''' AORe 0 I~AST AOR, rROM KEVBOARD INPUT 
03162 0000"'4 NROTA 4 IROTATE: COUNTER 
213163 J0Z"~0 I..TST 121 II.AST AOR. 'OR SCOPE ~OOPS 
~3164 D000J0 TTYW " ITTYW T~RU YY USEC rOR KEYBOARD 
031~5 f3000~0 TTYX " IINPUT BIT SUPPRESSION 
03166 0~0000 TTVY 0 
03167 001210"'0 sew 0 ITEMP STORAGE or SUPPRESSED 8%TS 
0317~ 777717 i'ITSUP I.AW -1 IEAC~ SUPPRESSED BIT: " 
03171 0"0"''''~ NXL,OC " INEXT rIE~O TO MOVE INTO 
03112 ~000"'0 SOURCE " IrIELO TO MOVE FROM 
33173 Ql00000 DESTN " IrlELD TO MOVE TO 
03174 000"'~0 MOVES " ISAVE AS MOVED 
03175 J0021.6 8GNI.O RTNl IEXIT ADR, TO A NEW fIELD 
03176 i0001!:H" pr~x 0 ISTORAGE or HEM. BLOCK THAT PROG, I S I ~ 
03177 .;~2"'00 SXA 121 ISTO~AGE ~OG, ,CR XR. 
032"'0 ~' 0001t1~ WORK " e3221 C(?~000 MEMAOR " .EJECT 
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I 
032rzJ2 1t10000rzJ XMSI< " lX-ADDRESS MASK 
2320:5 0rzJ0rzJ0rzJ XCOM 0 ICOUNTS X-L.INES ~OR PATTERN COMP, 
03204 0000i01 ~1 1 
03205 000011;12 1<2 2 
~32~6 0000~7 K7 7 
23207 000010 1<1" 10 
0321rzJ 000rzJC0 1<20 20 
03211 0000t4(t' 1<40 40 
03212 000077 K77 77 
03213 0001rzJ0 Kl~0 100 
03214 000~00 ;<200 211'0 
0j215 i00r2!21~ K23.2 212 
213216 00021'· 1<2,.5 215 
03217 02l02~4 K2~4 254 
~3220 0Z0~~0 ;<2621 2611' 
23221 000203 K263 263 
03222 000270 1<2721 270 
0322.3 ° rzl 03 Idrzl 1<3"0 300 
03224 "'~0J~1 1<3~1 331 
03225 000370 1<370 370 
03226 000377 K377 317 
03227 0ZZ~~0 1<'011' 400 
e3230 0040021 1<4~ 4000 
23231 "H~77ldrzl K71rzJ0 1700 
213232 007777 1<7777 1177 
~3233 01212100 1<101< 10000 
03234 017777 K115 17777 
~3235 ~20000 K2~1< 2011'00 
03236 042100" 1<4"K 40000 
03237 10700210 1<1"1< 70rzJ00 
CJ240 0741a~0 1'(741< 74rzJ00 
23241 30e0~0 t<300K 30000'" 
C3242 4001GlK'0 !(4~0K 40rzJ00., 
03243 177777 K171 17777~ 
03244 31001d~ 1(3701< :510000 
213245 7210000 K1"0K 70000~ 
33246 110~"''' K770K "'000~ 

I 
,EJECT 
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IERRO~ ~I..AG TABI.E 
I 

23247 7777'i!0 MAXERR I.. Hi -100 
Z325Z 003251 ERWRD ,·1 
03251 76001O~ LAW 
03252 7600100 LAW 
03253 760000 LAW 
e;3254 7600~0 LAW 
23255 76~000 I..AW 
213256 7600"'0 LAW 
23257 7600fcl0 LAW 
03260 160000 L.AW 
03261 76210100 L,AW 
2'3262 7600~0 LAW 
03263 160000 LAW 
03264 760000 L.AW 
03265 ?62!0~'" LAW 
23266 7600~0 L.AW 
03267 760000 L.AW 
03270 760000 L,AW 
03271 760000 L.AW 
~3272 760000 LAW 
03273 760000 I.AW 
03274 7600~0 L.AW 
03275 760000 L,AW 
03276 7600"" LAW 
03277 16e0~0 L.AW 
03300 760"~" L,AW 
03301 1600"'0 L.AW 
03302 7600~12! L.AW 
03303 76000" L.AW 
03304 76"""''' L.AW 
033~5 76 NH' £I LAW 
033Vl6 7600102 I..AW 
~3307 76~0,H! I..AW 
03310 760~i()2' I..AW 

l20tHl" ,END 
03311 77000" *L, 

SIlE=03312 
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AOR 32720 
ADRA J3160 
ADRI:5 ~.3161 
AORCIoi 03155 
ADRX 02654 
ADRXA 2)2706 
ADRl J1~67 

AD R1P ~2664 
AOR2 J1143 
AOR~P ~2665 
AO)(R ~2657 
A01R 02655 
A02R ~2660. 
AGAIN 31420 
AJIN 0241210 
AL,OK ~Z~04 
8AD1 03151 
80AT 02731 
80ATX 02710 
BEGIN ~121200 
9GNl,.O 03175 
eITCON 03137 
SITSUP 1213170 
BRSTA ~0546 
BURST 00524 
BUST 0"'5'6 
CBA~K J0613 
C80TH 01236 
CEND 0121567 
CF'I.G 02544 
CKAL 0~464 
CKERR 02151 
CKF'CO J2:317 
CKLST .H227 
Ct<NXT ~~22Z6 
Ct(xv (~0471 

CP<3 ':2~57 
C~~N :~264'5 
CL.X 7 5; ~~;. 
CMOVE ,12125 
C ~J~ 0 T ·J1626 
C ~~ T ~ L 03126 
:O'1PL r.Z'414 
CREA:J ~0366 
CREV~ ,~115 3 
::"U· .?2~72 
CT::'2 03141 
eTl4 ~'314~ 

CT12e. ~j 314 5 
C'rl0 ";31 44 
::r5t " 31 4 2 
:T.!O< . .3143 
JES"\ ~'J173 
~VST L'll17 
.;.\:; '~24~1 



PAGE 51 tJXC15tf MXC~5B 

DL.MT ~2652 
DL.MTA (2:2713 
DL.ST 161171 
DNMVE 02221 
DOAL.L. 0e:!17 
DOERR ~~135 
DONl C2656 
DON2 J2661 
DON3 it2672 
DOXY ~053? 
EBA 707764 
EEM 707702 
ENERR 22675 
ENOT 32525 
EOM 014"75 
EOT 31461 
EOTA i!J1501 
EPA 707762 
EQUAL. 02176 
ERROR 00666 
ERSEL, 02712 
ERSET 00466 
ERTBl 02674 
ERWRD 3325~ 
EXAM2 ~e275 
EXA~3 00301 
EX8A 707741 
EXIT ~3156 
EXREL, 00305 
EXTST 210271 
F"ADR 01106 
F"AOR1 02762 
F"COMV ~2307 
F'IClSTl 213147 
F'L.AGS ~3121 
q~ST e3~6.3 
i,;DAT "2725 
GDATX 02707 
GENPAT 30377 
GE TA.D 01621 
:;oF"L. 327e2 
GOF'I,.D ~3101 
GaL.EF"T ~\164 5 
;;0001 ~3153 
~~,.o .]2452 
"'I..T C~653 
l .... ~y "11~06 

I'SH.e 03122 
~"c3 :'J2615 
-<: £ V l;~ ~, 15 4 4 
'<~3 720:512 
<SF" 7~~3e1 

""SR:J ';1034 
<1 ;)3204 
'!.? "3207 



FAGt: 52 ~. XC1;~ MXC~58 

1'<:10K t.'3233 
!<1~;C ~\S 213 
K175 ;"323~ 

K177 ~3243 
,,~ ';32e5 
1(20 :33212 
1(201( £13235 
I(UJ~ J3214 
K212 ~3215 
11(21' 23216 
1(254 ;;3211 
K26~ 23220 
r<~6J 23221 
K2721 03222 
K3e~ ~3223 
K30~K S3241 
K3:51 J3224 
'(',J7" J3225 
K37;:'0( ~3244 
1(317 J3226 
K4K 0323~ 
1(4l ~3211 
1(40K ~3236 
K4Z0 ~3227 
o(4~l::o( [3242 
'1(7 J3206 
1(7~K 03237 
K7ElK 23245 
K74K 03240 
1(77 03212 
1(71'lr< ~3246 
r<77~Z, ;)3231 
.... 7777 J3232 
:"4J!:( "':116~~ 
~4D~l J277'tJ 
LAST ;:':5123 
(.ASTl 0315J 
:..EGAi. ~15~3 
\.E~ 7;:7704 
i..:: Ar J1566 
~O:£~ .. 12600 
.. :i'l"A ~~3~64 

_TS~ ~3163 
~~S~ ~'2~43 
\1 A"k.E:;~ ~'3247 
": .. :. ':.5124 
,. t: ... :.:: ~ l' 32 1£'1 
' .. = s: '" ~i 2 3~ 7 
"':.'\£ -'2343 
\!:'\t..~ :3174 
" ;:", L 2 .HL~ 

t'~~ . 2~"1 
~ , . 27:: 4 

\ ...... 1< .. ..:357 
'": .'.3.~ 2 5 



PAGE 53 

NOMOi< 
fI.J OPR~" T 
NOSW 
~ROTA 

NUMb 
NXL.OC 
NXTBNK 
NXT~I 
NXTMV 
N64 
OCAOR 
0l(A5 
OYER 
OyRI,.AP 
OYRL.P 
PATG 
PATN 
PATR 
PATwD 
PAX 
PC~AR 

PCW 
peWA 
pcws 
pcwc 
PCWR 
PC-X 
PMCR 
PINX 
PIS IN 
PNXT 
PQSJTN 
PRNT 
PROCTL. 
PROG 
PReIS 
PROR 
PRSEL 
PTO 
PTOl 
PTW~V 
~UT12 
~U;:Rv 

RCO"'1 
~EA\J 

~EL.O:: 
~CTA 

~~T5 

"(~T: 

~J~:;~ 

~T\l 

~r!.IY .. 

~c.,:, 

s:" 

22626 
33122' 
2247~ 

2.3162 
Z1517 
.a3171 
~~637 
l2274 
02224 
~0501 
03152 
;'1771 
33157 
03002 
~2666 
213133 
03135 
"3132 
33134 

721000 
~2327 
213125 
03127 
"313~ 
~3131 
212'34 
~2711 
e2616 
~3176 
02667 
1cl2034 
"2113 
03154 
02107 
31373 
33e34 
03013 
02430 
i'2675 
.03070 
.::2701 
l<31"'7 
~'156 4 
0~446 
.. '~424 
J27e3 
;)2677 
~'2 7 Z 0 
c'1647 
'1457 
~'': 216 
. 2 4 3 7 

7 7701 

MXC~58 



PAGI:. ,4 ~XC1'" MXCj,58 

SETAe l22"lC 
SETUl ;;36e4 
SETX J2673 
5I~C 31306 
SIMIJ J1271 
Sl Ml ~13e2 

SIM2 21323 
51M3 k.'11352 
SIXT4 ;)3117 
SL,MTS 01655 
:;L,MX 22671 
SL,TER 0.:;27 4 4 
SOURCE ~J172 
SPING 22101 
STACS ;;32'53 
ST£R l~762 
SH.p ~1215 
5TMV l21b4 
STNXT ~2243 
STOV~R ""~247 
STSCP Z1343 
SUBl t)22il7 
SU8Z 022bJ 
SuPBIT .)1412 
SuPr;f ~~2?75 

SUPX 22662 
SUFX4 ':2663 
SVADR 03142 
SW0 00731 
SWl 00723 
Sw2 20711 
sx~ \.~3177 
TI.MX J267.:, 
TL,S 7JZ406 
T~UM ?31~H 
TSF' 7J04l1 
TSLM J3045 
TS~X ~~ 2 653 
TST J2?14 
TST\J .Jl i1 64 
TSP.:: ~1?35 
TST\:R ~"275e 
TST>. ... ~ 2? Z ~ 
TSTl Jc322 
T5T2 ;::J336 
T5T3 C"353 
TTV ... ~3164 
TTYX 03165 
TTVY [' 31to~ 
I'iC\lT ~\ C 4 ~ ~ 
\-iHERE .:~646 
;.;0 ~.s .:',,~53 .l. 
WORK ":32['.' 
wOTIS <~ 2 ~ C 7 
.~ R I T E :'~417 



PAGE S!) f'AxC15d MXC15B 

XCOM 232~3 

XMSK C3202 
XPRT 22332 
V64 L~51Z!~ 

tERO 21513 



PAGE ~6 ~XC:5d MXCJ,58 

8EGl' ~22~£ 
~TNl !l21!l 
STOVER J~247 

EXTST ~0271 
EXAM2 Ji2l275 
EXAM3 ~"3e1 
EXREL 3~305 

OOAt.L. 00317 
T5T1 00322 
T5T2 J0336 
TST3 0~353 
NET~K ~0357 

CREAO 21~366 

GENPAT ~2l317 
wCr..;T 21e,406 
COMFIt. 00414 
WRITE 021417 
READ 00424 
RCOM ~21446 
CKAL, ~"464 
ERSET ~~466 
CKXY ~"471 
N64 00501 
Y64 ~Z506 

BURST ?O524 
WONS "2'531 
DOXY ~;'537 

BRSTA (~0546 

3UST ;':055~ 
CENO ~O567 
SETU1 210604 
C8A~K :3J613 
r>.JOMCR l~626 
NXiB\!o( ?0637 
WHERE ~. ~ 64" 
~ALT L~l~53 

ERRO"i J~666 

Sw2 :?711 
S ,.;1 ~":" 2 3 
sl'In ,'~' 31 
:JOE~R ':Z73, 
5TE" ':':76,-' 
I"-IC>V .'10(?6 
I'(YI1RC\ " 1? 3 .. 
TSTr...:::; \.'lr35 
TST'\; ,"1164 
ilD~l "1.:'67 
f:"A-:''' '11~6 
.JF S T -ll17 
A!J~2 ~':'14 ~ 

~A;~ 'l16 ' 
JL,ST ,'11 7 .i 
ST~;:l :1215 
c",\.::,'!" ~'12 27 
~~~'fP ... ,\:,,; 3 ~ 



PAGE 57 ~XCl5rj MXC15B 

SI"1U .;,1271 
SP11 S1302 
SI~C 21306 
51M2 :11323 
::iCPl ~1331 
STSCP ~1343 

S 1"13 01352 
PROG 01373 
SUPBIT 01410 
AGAI~ ~142e 
RoroR "-'1457 
EOT 01467 
EOM ~1475 
EOTA 01501 
ZERO 01513 
NUMB ~1511 
KEYI\) 01544 
L.EGAI- 01553 
QUERY 01564 
L.OCAT 01566 
GETAD ~1621 
CNROT 01626 
GOI-ErT 211645 
ROTC 2'1641 
SI,.MTS 01655 
CREVR 01153 
OKAS 21171 
AI,.OK e2204 
SETAe ~2010 
PCHAR 02"27 
PNXT C2034 
MASK ~2Q143 
CK3 02057 
CRl,.f ~2072 
SPI\iG ~2HH 
PROCTI,. 02107 
PQSITN J2113 
CMovE ~2125 
CKERR ;02151 
5T"1\1 02164 
E~UAL. 02176 
SU81 ':2207 
J~"~vE 02221 
~XT~\I .. '2224 
C;<\iXT ~\2 226 
ST~XT 102243 
SU92 02263 
\Jx"'~I P2274 
~V8" .;'23C':-
rC:)Wv <:12307 
c,(rc: .. 12317 
XPRT :2332 
~'O \' ~ .. 12343 
"':)58" :'2357 
..1.)1\ C24C .. ~ 



i:)AGE 58 vX::l5~ MXC~'B 

!:lINCI Z2421 
PRSE.\. "';2 4 J:~ 
HT1'iL ;"2437 
GOT:) ~2452 
NOS~ Z,473 
ENOT l2525 
CF'I.G J2544 
MVER~ t'2551 
L.OCER c26e~ 
~OTIS ~26~7 
JMPJ 02615 
PMDR 22616 
CI.~N ~2645 
DI.MT ~2652 
TSNX l2653 
ADRX c2654 
AD1R Z2655 
DD~l ~'2~56 
ADxR 202657 
A02R l'2660 
DON2 ~2661 
SUPx ;j2662 
SUPXA 22663 
AOQ1P ~2664 
ADR2P ~2665 
OVRI.P J2666 
PISI~ .'2667 
TI..MX ... ~ 2 6 7~' 
SI.MX J2671 
DO~3 J2672 
SETX ~267~ 
ERTBL "';2674 
E~ERR ~'2 6 7 5 
PT~ (:267b 
ROTA ~. '2 677 
ROTS ~27~r· 
PP'i,.V <..~27el 
GOrL., ~27C2 
REL.OC ~'21l3 

!\;E~' ::'27~4 
TSTX ~27e5 
AJ~)(A ':27C6 
GCATX -'21';:7 
BOATX ~1271;,> 

PC..:x :2711 
ERSE;.. ':2712 
UI."'TA :2713 
TS" ~,714 
A:R .: 272,~ 
GOAT .'272S 
eJAT :273.:. 
PC"~ .' 27:3 4 
SI.TE.~ ',7 4~ 
T5"\~ :27~6 
~Ar; ... :. .:\ ,7(:2 



FAGE 59 MxCl~8 MXC~5B 

~AC)Rl :~2 77;0 
SUPR Z2175 
OV~L.A.P 232102 
?RO~ ';;;S213 
;'40MO 03e25 
PROIS ~3Z34 
TSL.M 03Z45 
STACS ~JeJ53 

fRST 213Z60 
L.STA 032'64 
PTOI ?32'70 
GO~L.D ~3Ull 
PUT12 ~3U'7 
SlXT4 03117 
NOPRNT 0~H20 
F"I.AGS 03121 
I "ISF'L.D e3122 
L.AST J3123 
MCWA 03124 
pew k1J125 
CNTRI. 03126 
PC~A ~3127 
pews 03130 
pewe 03131 
PATR 03132 
pATG 133133 
PATItID .33134 
PATN 03135 
TNUM 03136 
BITCON "3137 
SVADR J314J 
CT~Z 83141 
CT32 33142 
CT41< J3143 
CT1b C3144 
CT1Z8 J3145 
CT~4 ()3146 
fIRSTl J3147 
(.AST1 J3150 
3A:Jl ~3151 
oelDR .?3152 
GOODl :.H53 
PR\iT ~' 3154 
ACRe ... .:13155 
~x IT :::,3156 
:\lE~ ~j.3157 

AJ~A :~316? 
\ "" - ,,. 
-;..I"IC' :.3161 
\~~TA :3162 
~TST 231~3 
TTV ... ,-'3164 
"TY); ;;S165 
T"'VV ,\3166 
s: ... ~, .)16 7 
~ I T5 l'P: ~317<.~ 



"'A~l:. fO,1 t<:XC1~d MXC15t:3 

\Xi.:JC <~3171 

~8Jo(C:E ~~ 317 2 
;[5 T '. ~~3173 
"':)V£,S 03174 
~ G'.L U ~3175 
?I\X 03176 
SXR 03177 
.. ORK ~32"0 
"'E"iADR 03201 
X"1SK ;)3202 
xC:' ,,~ ;,11320.3 
1'(1 ~3204 
1'(2 ~3205 
'<.7 ~~3206 
r(1~ 032~7 
0(2'" J3212 
«4? 33211 
~77 03212 
-<1~~ 03213 
r<:2~iC :.:13214 
,-(212 03215 
o(21~ 03216 
oe.:25~ ~3217 
~260 :03220 
-<263 .3.5221 
0(27"w: 03222 
1'(,3 10 l ;",3223 
-<.531 J3224 
0(3710 ;J3225 
K.377 03226 
-<4Z~ :)3227 
~41( ~:3 2 3 ~~ 
<. 7 7 i.~' ;·'3231 
~7777 ;]3232 
-<1:'K. '~3233 
0(17S ~32.34 
K2~K J3235 
,,4~i'( 103236 
" 7?:0( o(.~ 3 2.3 7 
-<74K ..;3242 
"3~lK ,"3241 
o(4l;t..; ,';3 242 
0(171 .'3243 
":'j7i.:-< ~3244 
~7Z;:", "':3245 
.\77.:" <.3246 
': A X t. ~;;< ~"~ 2 4 7 
::~'*'"~ :..' 32~; 
'\S~ 7;'1 :J3i01 
'\ -< ~ 7 jl.~312 
T ,.-
' ;:, ~ 7,' J 4 01 
~L.S 7';;~4e6 

EE" 7;:,77 rtJ 2 
Lt. ... 7 ,! 7704 
~X~A 7~'7741 



PAGE 61 rviXC15H 

sst. 7:':7761 
EPA HJ7762 
ESA 7't7764 
PAX 7212100 
CI..X 7,s;000 


