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'THR EXC[PTInn IS: IF A cr.r,1l"i:\~F) I~; ;->;::;':CEDED?Y :~~'i (~nT:)UT 

1'Y:\~l f' ~ c' y:-"1 r (' 1 . ""1 1 J:, (' U'I' Ii) LJ';' Pr? 0. rllJC r;'T'I 8 v T'lf ':-. T c: T :'.1(':! L::;- C r,~: "1,P.t; f'. '1 i) 
I . I) ,1..... ,,").' I. ) .. ' .... , i 1 '~, •. '... .L., ... \, I, J. .I t .... :) . '" ·1 J.. ......, . J J , . 1 •. " 

~!J ILL' P E· I \J Ti'i.!.'; T ["'IG11E. I.'J HEN T1! E rUTP UT ?:1 C;ri THr.:· S L'JSLE . 
Cn['/1;'l~~'F) IS Cnr~PLETEf) ~ TH\ .. : 0UTPUT '[·l?')E V !LL ~EVE:RTT0 TH:::: 
~:}nDE SP'};:r.I FI ED IN THF: Lf-\~;T r(?Rr·i:\T ·cef';Wllf·)il. 

'
::m· . , .. 

:~il ;j 8tH:}? <1\ DDRT::SS LI ST> . if 

,31 5 
-:-':)(j 
"!.~~ ., 

,J \ 

0~5 

350 
355 
--< A. (\ 

E~\ f) ~ ~:~; s I ::~ ~.J, .(~~: ,l~. P /\ I ~ CJ ~ f-\ D G~ r:~~ S [/\ fJ~··\~ E~)S I :: ~.iS S I: ~J ~'\:~ ~\ Tr-~ l fl, '{ 

CC~f:~~l!'\~. T:l!-: r::Lf:]·lr.~'JT~~ (':F T)(E r\DDHE:SS LL;T' !;PE S;':~it\l.:::i~T:~:) 'J.y 
C')T'i.11-0".~J IV';'S ""'11(':;" r·.':>.~'Tf,"~·I""'lC: (\1-;' f,'1\\rq CT~'~~l r.' L[:('/:',TT'I-:~\' ,1':\".'7"'\ .n';;"' 
... .,! . \..1. _..r' . '.. , I I.. \...1 ~ ' ...... ,. ..,. \: J .... 1 ' •. /., .... J .... ' • ' •• _"" • _ J ' .. .I , .. .!., I ~ ~. J .'. 

~VF:~Y LC:'Ci~iTID~l P·(.HPH)ED [I:'JCLUSIVE~4Y] }1Y THt ~\1)n:-:r:S~~-?!.,IPS, 
1'1;(~ pnI;'IT[f) I r .. i THE CUP~Z~\JT 0UT?UT ~t:CT)E. ~;'iY~ ·\'.)LF'1n ER0F 
ADDRESSZS ~R ADDRZSS-?AIRS MAY RE USED ~S· ARGU~ENTS T0 A 
IJlJNP CQH1 MA NO Q 



37i) 
37 :::, 
330 
-? :­... J:., J 
3~') () 

~:j:) 5' 
( ")0 
~,,5 

. III 0 
ill 5 
Il?O 
4? 5' 
/!.'10 
435 
/~/!0 

1:/~5 
, ,450 
, ll55 
·~60 
·~165 
/l70 
1(/5 
4SD 
lIS ') , 
I.~? () 
·~95 . 
500 
505 

._- . - .... - --- - __ .). - __ • .-, - __ •• .. •• _ ..... '. • ..., ... c;, .... f 

THIS l;!OULD PRI~lT THE CONTENTS ~1F' TJ-IE FIRST ,?oO . 
,L(1CATIOi,!S ('~F' ~nl~ ?<C'ltjTI1JE GEIPT, 'PLUS Lf:'Ct\TI~)~,JS PTt 
·A~,jD PT~, ALL I~J THE(~tJTPUT [·1(tIDE SELECTr~f) BY THE 

LA ~ T "F"'J;': r"j !\ T .. C £~ ~1 j\j A ~.J D • 

r.ORi'IAT SYi'1!f DUr;1~ GETPT, S[I?T+f9.ifTAL DU:;':? PTl;. PT?f/ 
~tE·;r ST0PT,STOPl ;STUFf·P 

• 0° •• 

THIS "I,H'jUL'I)' PRI~;'£' THSC(r~TF:~JTS (-iF THE F'I!?ST:~O 
L0Ct4Tlf.P·1S (·~F· THE R(;UTI.~)E·Gr::T?T I~·j· THE SYl~l!~);:~iLIC ~'lUT::>UT 
":1(;!1)F' 'i'J(r.-~,j TLlI;" l·c;I ..... '~TT(~:·IC P~l'!fI \11) PT0 I ~J ~1l{i;" T~J 1 '! . ',.' ..... , . .1._ .f, _ ,_, ................ ' .... > 6' .. it. •• ., I •••• .. ~, ..... J •.• 

!\'~!~nr;' ~11{1.'\·' .... 111..-.1.1 (~C~:\TTll:·"c.: ~::···H·~ c:Tr·'PT --t(1o (1.1'.';1"1 T\lr:1.llr)T\;'-; 
I· • I ..... ,. , l~. .1 _ _, , . _." I.... J' J \ '( • ..... •. I .. • ~:) ... '-" • ..- _ .. J. '.' 

ST~-~PTl I~.l Tit!:: ~:y:t:l?~:LIC. f;F:~)[, T~!f.:r'.1.TH"F: L(:Gr"\TIi/!:; STUFf.' 
1:1 THE SY~'}A~"Llq ~.;'r.1DE. . . 

. ' 
. P.'\TCH <SI~··lGL;;: ADi):iE:SS EXP:{:::SSI!?:~:-» 9 :<1\ LI~:;T r·~F I:J()f.(fl ·r::;\?n.~SS'I(·"·lr-~>.~ 

TH ~ t .. !J (': n D EX ?~~ ES!3 I C! ~·JS, ';1 ~n C H, ~\ F: F. $ F.P ;\:-~ .!\ T ED F~!? ;'~ ~:\C }.( (', TH f.i:~ 
f'l\/ C'';''HT_r'>(lLf"·;llC Pi:'Pl "r·(.~ T'.I!:- ror::-.::Tr," ..... ll~ ",'f sr;-''''IIT"';,11'TtIL '.Ir-I·~·'~I:·,PV ...•. ' ~ ... l.r_.~·j_ f....Il) ',",-,.), .\, ..... -..rP .... /J_ . ':!.i ... ·v.:.··,'.LI\: ....... \'.f .. 1._.I:!\Jr.. ". ........ ~.~ .... ;. ~. : 

L0C'~Tlel'J~:; ST'\':1TI~l~i i\T T)·fE· -ADD~~F.S·~ GIVE:::'J. 'I~J T){F: 
. "'I 7)C'T "'?~'ul'l··~'~~·J--l· 'r:"\JT;''I T1"'TJ''1 LV CF':)---l :YT ~l r:'·jI.,,\O D(~"'ljl"\",' --·P"C"'D·,\TT,·I.1C' 

1 :\ .. ~ ... :1.!-\\I '!!.~~~. !:.. I.'. ',. 0)_ ., .•• :, ·r· ....... ;" ·,t .. ···. k .... II~l ... ·)·.~·-;., ;:.:,.!., _ .... \' :";",\ 

f~l:'\Y 81:: ALLC1i'IED Tn }(EPLJ,CE!\ !;l'0rF) EXPr?ES~:I{·;I~J,~S .,\~·l ?'~~:"U~(~~ .. lT. 

5iO E:XAi1PLE:S: PATCH i·1l\SY+3;777777777nno!.~ 
515 

("e··' "'?\~ . to 
5~:) 5· 

. 5/10 
5L:5 
S50 
555 
5(;0 
5iS5 
570 
575 
5~O 
5:!. :) 

. 590 
C() -.) .. ::> 
Gno 
f)05 
6I() 
615 
620 
r:.~) ~­

,).:. ? 

G:~5 

/ 

.. T:'L{IQ T\ll;:TJLf'j' n::-I""l"\('f," '!Jlf··'\ ..... l·t;"\.TFf~ qr-.n p .... rt;.~\l I'" Lr.Xf'"\,i 'IT, · ... ·,/.1 
• • •. .r l.lJl ' ~\ .• J.l'.~."", t\ I.J ••• 4 •• J."',,, ............ 1. ~\,./:··) .... I.\;,. 

~lASK+3 1.!JITH .TirE: (~CT,~L C~'H.J.STt\J·.rf 7.7777(777000. 

TH I S \'.1 0 U.L I") ;?F':PL.'\C r.=- 1 ... ' ;.{(\ T tVEP )(.t\ D n E:£ ~.~ I :'1 ·L:3C~\ TIC: \J~' . 
J ES TEf( -3' 1.1.1 I TH . Lr.,~8 f::T , r l 
tor ESTER..:? 1.11 I TH C n:)~'\ .. ::) iF~T E 

. J F.ST EY-(~ 1 TZE IF!.; 

PATCH D_ .. 'rflD.~.f.' •• -i-l_1.:·""'10)';"lr\ .p'~\l""l .. · .. (~· .. IO.~.~.I'{"I·r 01\'1'.' f)v f\ r.'(\,:·. \1)'1 
-""\. I ~ • ~ _ v ~ i: '1 • ., L" ~.' 1\ -,,;': . ~'.: ? '. :.. .. \ 

TFU\ . ~I P, F~ F + 1 ~? .,:-? 

TH E 0R I G.I \: ~L I ~:f: T~ !JCT I ? ~J 1 1'.1 LC:C r.-~ TIC » p. ~'\ r: F+ 9 ('lEe I ~.' :~. L) 
[ :'l ro., ~/ r.~:19 r.'D TI.! A T Ttf'7 P.6;) 1,'+ 1" T' I •. l TU r. '?I), 'i', i'" 1·1 (' C ~V.·/: f' \1 n T C::' 

)\ .. .# •• 1 ..... ~! ... ~, .. /.\. 'J.~ ... ·.,,\1' .... _ ... ! _,II .•• •• ,1; ,.J,.' .. , \ ......... 

GCT:\LJ ~~J;.-qJL;) SF E;{?U:-Vi·F.:) .. TH[ P;:~~/::;9~\'1 !.'JI=~ULI) r::'\~'~:?FE-:: 
TO THE: I r··IST}11 Ie T I 0 ~\r I ~r Lr::,C!.\ T I (: ~J P (\ T .. "?,',\ Tn ~·~U2 T 1:!\ VE 
BP.EN DEF'I'F~l) s(nY~E!.'JHF:G~E9,\~Jf) T-n~ THf~[~' Lr:C!\TIC:~~~: e~:r, 

Pi;T+1 9 (~t'lf) P!~T+? ~':UST ~E .!\V;~IL·~8LE. F(,':~ t?Vr:::-:'.·}?ITI~·lS, .. 
AS' ~'\ ~ 1 Y C (1 NT E ~) T S THE Y . til t\ Y H (\ V F. ][ i\ f) l.'J r 1 j L I) '] F: f) ::;::; T r ::. Y ~ -:) 
·n Y TH E S EC!i~ ~\)f} PATe!-{ c ~~~n!1,~ r,JD •. 

6l; 0 (;(1 n TI t.) UF:f) I n N3 !J1T 



0LD , . 
~LD PR0BLEM NANEq~M3DDT 

,READYo 

LIST 

r.l3DDT. 

100 .Lt1ST CHPd~6E I-tEREs 1.831, 20/6/66 
, ,105 

110 
, 115 
·120 
·125 
130 
135 
140 
145 ' 

.150 
155 
l~O 
165 
1 ~I 0 
! 75, 
130 
.185 
190 
1.95 
200 
205 
210 
215 
220 
225 
230 

. . 

B REP. K ' <Pi I 1 ) ~ I [ 1 ) !> L [ ! 1 ~ U [ 1 ) ;:. ; '; c::A [2 j ~! [2 J !) L [2 19 U i 2 1> ,~ 0 \) 0 0 

<;.~ r N ] , ! ( N ] !') L [ N ] 0 U I :~ ) :? . ti 

THERE ARS RESTRIC!!0NS 0N Txt L0CATING BY BREAKP01N1S; 
THESE ARE GIVEN AT THE 'END 0F THE SECTION DEALING tllTH 
THE BREAK C0NMANDSo 

A SINGLE BREAK C0MMAND CAN' EMBED ANY ~UNaER 0F BREAKP0INTSo 
EACI--r BREJ1KP0! ~rf SPEC! Fl ED 1':\1(£5. A' LIST OF r· 1'0 L1 !~RGUr·1E[\}TS ~ 
SEPARATED,"SY C0NNAS o THE ARGU1·~ENT LISTS FQR .o!FFERZrrr 
BREAKP0INIS ARE S~PARi-\1'ED BY SE['Jr~C0L0NSo' AS THE ACTlf1N' 

. DZPENDS 0N THE NUNBER 0F ARGUr:JENTS SUPPL! ED fJ .. F0UR C.~SES 
AREC0NSIDEREDo 1 

. . .. 

IN E:~CH C{:;.SE 11lE'FIRST ARGUt:lStr.r!) A[U3~ IS THE ADDRESS AT 
". tH·ECH THE BREt-J}\P0!NT J:S INSEfrfI!:Do IF p.~U\]] IS '''fEE 0NLY 

ARG Ut,lENT SUPPLI ED ~ IHE PRgGR~lr'l }·IP.LTS 0 DDT PRI tTt'S THE 
BRE.'1KP0IN1 HESS!~GEz ,~~BREP:.I(Pg!NT AT L0C!~Tr0N t)rNl~~, ~.~JD, 
At!AITS A C0f1I'·lAND FR0f:1 THE C0NS0LEo' THE !NSTHUC710t3 IN THE 
WCATI0N t:J~IERE THE BREAl{P0INT IS !NSEFl"fED IS N0T EXECUTED 
BEF0RE THE BREAK IllItES PLACE 0 

235 EXAMPLES: BREAK CRUNCH~ 
240 

"245 : 
250 
255' 
260 
265 
270 
275 
280 ' 
235 
?ClO 

~HEN THE PR0G~~N REACHES L0CATI0N CRUNCHq.TH~ 
INSTRUC"£I0N THERErt'J IS NOT EXECUTEDo 11fS NESS~~GE 

. ~BREAK?0INT AT L0GAT!0N' CRUNCH" IS PR!NTED o TIlE 
SYSTEt·l t-~'dAI IS A TYPED C0iiii'lAND 9 tJHICH DETEnr;]I~JES THE 
NEXT AC~!!0No IF 9 FwR EX(.~t'lPLE~ THE USER TYPES IN THE 
C0i~H·jAND ~1 C0N'FINUEC') ({,JI !H0UT (:.RGU[·l'sr.J'r), TEE I ~,;STf!UC 1"1 fnJ 
IN CRU)SCH IS EXECUTED!> AND THE PH8GRA~'1 C0~TI~\]U1So 
THE BREAKP0INT REN~!NS SET ~ 50 TH~.T TH~ PRgGR[~:·1 IS 
AGAIN INTERRUPTED IF AND UHEN. CRUNCH IS RSAC~ED AGAZN~ 



vUU 
305 
310 
315 
320 
325 
.330 
335 
3LlO 
345 
350 
355, 

'360 
365 
370 
375 
3,80. 
335 
390 
395 

, . 

L!OO 
~05 
410 ' ' 

,415 
420.· 

, 425 
lj30 
435 
4/jQ 
4,15 ' 
450 
~55 . 
460 
~65 
470 
~75 
~SO 
485 

, 490 
495 
-500 
505 
510 
5!5, 
520 
525 
530 
,535 
, 5L~O 
545 
550 

THE AC!10N IS ! DSNT!CAL. T0 THE PRECEDIr,'G EjU\t'~PLE, 
EXCEPTING !HE APPR0pnIATE CHi~NGE: OF L21CATI0t·] rr~ 'i'HE 
MESSAGE; IT 6CCURS 0N EVERY ARRIVAL AT SNAPp CflACKL 
0R P0?o 

,BREAK C0t·H;lAND T,;JITH 2 ARGUr·1ENTS3 
\ 

'!F ruG ARGUr'1ENTS~ AUJl P.ND !lrJJ, A,RE SUPPLIED'i0 7H~ DRE:~}C 
C0r1t;t~ND~ A [t~ 1 IS AG;~IN THE ADDRESS UHERE "ABE E~EAl(P0IN"i' 

" 1~ INSERTED!) AND I [N ] !S 'l'HE 0']: T~RA!I0N C0UN·.r~, ~ , 

IF ! [N ]>0, THE BRE;~1\P0rNr !S IGlJ8RED· EXCEPT Tl-LC!T',! [N 3 IS 
DECRENENTED BY 0NE 'E.~CH TI!·iE !}U~ PR0GRAN 'REACHES LOC(~TI0N 
A[Nlo ~HEN !£Nl REACHES ZERO? OR IF THE p~0eRAMMER HAS 
SPECIFIED I(N)=O~ BREAK ACTI8N TAKES PLACE AS IF 'NO leN]' 
HAD BEEN SPECIFIED~ , 

tF !TN) ~Lt\S BEEN SPEcr faI ED' <0, 0N E:":GH ?':lSS.~GE 1Hnu L0CATI ON' 
, A [N 1 'THE BREAKP0I'N! [:]ESS~'1GZ IS pnI~3'i'ZD t~~jD I (n) IS 

!NCRENENTEDBY 10 ,tlHEN ! [N) REl~CHES ZERO?BREi~KAC1! 0N 

EXAi1PLEt 

TAKES PLACE AS IF N0, ![Nl HAD BEEN S?ECIIIIEDo ' 

IF ![Nl=O, IT IS N0T FURTHER INCRENENT£D 0R D[C~ENENTZD~, 

'THE ACrIg~J~ ON EVERY ARRIVl~!L P/f LGC:~TIO~J'\!IEUTI:f~:), 
THE 'BREAKP01NT MESSAGEs ~BREAKP0INT AT LOCATI8~ 
VI E~J,ERn IS PflI~lTt!:D~ ON THS l~OTH t:i~D SU8SEG1USnT" 
AHRI VALS ~ C0tJTR0,L IS ALS0 TRANSFERRED 1'0 THE COi'!SOLEo 

" eN EVERY ARR! VAL tjT t0C{1TX8N NfH1533? THE BRE!11{P0XNT ' 
r·~ESS.~GEg uBRE1,\1~P0!Nr AT LOC{'~T!0N N0US33~ ISf'RINTED? 

'AND C0NTR0L IS TRANSFERRED T0 THE CGNSGL~o 
," (ON THE (SIG Hr-hSL!) TH Al~D SUBSEQUENTAflRIV~LS {1 T LGC!~ TI 0t·j' 
.. 'SEEER~ THE !3REAKP0!NT HES'S:~GE~ '~I3REA1{PGjINT AT L0CA'£ION 

SEEER" IS PRINTED, AND CONTROL IS TRANSFERRED 10 THE 
, C0NS0LEo 

THE AB0VE EXAi·1PLE ALSO ,ILLUSTRATES THE DZC!t,1('~L ('~ND 
0crAL NUNBER C0NVENTX0NSo, THE ~OQ IN' Qr',JotJ333 9° 'IS 
ACCEPtABLE S) ,8 U1" t:J I TH0 UT EFFEC T p AND C0 UL,D BE or·}l 'l'TED 0 

SEE NEXT FILE 

555 C0NTINUED !NM4DDT 



','LD 
0LD PR0BLEM NAME--M4DDT 

READY. 

LIST 

M4DDT 

100 
105 
110 ' 
11 5 
120 
125 

, 130 
135 

,I 40" 
145 
150 ' 

,155 
160 
165 

-1 70 
175 
180 
185 
190 
195 
200 
205 
210· 
215 
220 
225 
230 
235 
240 
245 
250 
255 
260 
265 
270 
275 
280' 
285 
290 
295 
300 
305 
310 
315 
320 
325 
330 
335 

13:50 JUNE ?2,1966 

L~ST CHANGE HERE: .1833, 20/6/66 

BREP.K C0l11l11AND WI TH 3 ARG Ur.fE~JTS: 
\ . . . 

IF THREE ARGUt'lENTS ARE SU.PPLIED 'n:) TnE BREt-.K ,C0~~1i~li\ND9 A[NJ 
. AND I [N] ARE AG.~IN· ~{l~ ADDRESS ~l!HEHZ 1HE BHEAKP0INT 1'5 T0 

BE: IN 5ERTED AND Tii f. I TERA TI 0N 'CZ UNT RESP E:CTI VEL Y ~ IdE. 
TrlIRD ARGlF'1ENT~ L[N]~. IS lHE ADDRESS"~F' A W'CATI0~ \:JHJS£ 
C0NTENTS t~ILL BE PRINTED JUT AL0NG \1JITH, lEE: BHEAKP81 NT ' 
i\lESSAGE \tJHENEVER 1HAT. IS PRINTED. SEE 1HE 2-ARGU~ilENT 
BREAK ·C0;·:1l~~.ND FOR ;:ETt\ILS 0F' Trl,E SIGNIfICANCE DF', I (NJ:. 

EXA MP LE:. . BHEA 1\ S fylA SH':I 1 7 , JUNK I E ;CRASH ,O's MUSH; 8<A i'il ; L0S , -,3 ,'FZU Nfl 

1HE ACTI0N: 01'.} !HE 16TH 'AND SU3SEQUE~~T ~.RRI VALS AT 
10CPITI0N Si·l/\SH, ,lHE BRE~.i\P0INT r"-lESSI\GE: "BREAK­
P0INT A r WCATr"0 N Si1ASH" AND1HE C0NTENTS. 0F' 
wept TI0 N JUNK 12 ARE PR INTED, .4ND C8 NTR0L IS 

o 1RANSFERRED l'd 1HE C0;\IS0LE; 
0N EVERY ARRIVAL AT 10C~.TI0N CHASH, TdE BRE;\J<.P0Ii\;T 
t1ES SAG E: '~'BR£AKP0 I NT AT LJC~. TI;J N CRASH" AND TrfE 
C0NTENTS 0F I.0CATI0N :1USH ARE 'PRINTED, A:\lD C0NTR0L 
ISm AN SF ER R ~ 0 10, Trj E C 0 .\J S (0 L E ; 

'0N EV ER Y Pd~ R I VA L' ~. T L1 C ~i T I (9 N EX A ;'/} 9 TH E 3 REA K P,0 I ~": T 
·i·1ESSAGE: "BHEP,KP0INT AT liJCATItN uf\[ll" IS PF(INTED, 
AND C0NTR0 LIS 1RANSFER RED T0 1H E C0 [~SJL£ ; 

, 0N EVERY ARRI V;\L AT weATI J N 1..0S; 'Iii E BR E~\KP~~ I NT 
i1ESSAGE: "BHEAKP0INT AT 10CATI0N 1.0S" AND Tr{~ 
C0NTENTS 0F 10CATI0NF0UN AHE PHINTED; 
'0N TliE' FJURTH AND'SUBs£,aUENT ARRIVALS AT LDCATI0i~ 
01.05, C0NTR0L IS ,mo~oNsF£RRED T0, 1HE' C0NS0LE. 

BREAK C0 f1l'1AND \vI TH 4 ARG Ui1Ei\jTS: 

IF Ft1 UR AHG Ut'1E[~TS AHE 5 UP PLI ~D T0 1Ht.: BREA}{ C0 :-1l1·At.:D, Ao[ N] 
AND. I [N] ARE AGAIN TrIE AL)DRESS \:lH2HE TdE 3}\~.c:!l~P0INT IS Tt 
BE INSERTED AND 1HE ITER{~Tt0N C0UNT HESPECTIVELY. IdS 
1H I HD AND 10 URTH ~.HG U;01ENTS ~ L[ N] AND LH N], 'AR2 IHE L>.:J EI~\ 

fl.ND UPPER B0UNDS 0F 1HE BL0CK ~jF ~IE~i0RY 10 3E PRI1~Tt:D 0UT 
'.AL0NG '1,IJITH TrIE BREAKP0INTo'l£SS~.G2 t~HE:~EVER TriAT IS Pr<Ii'JT£iJ. 

ALL l.0CATI0 NS ffi0 ~/l L[ N] T0 U[ N] . I NCLUS I VE P,HE PH I NTED • 
SEE ]-[E 2-~.RGU~ilENT BRE~.}{ C0~'1;1f\ND F0R ::ETAILS 21' 
]-{ E 5 1G NT FI C.t; NC E 0F. I [ N J • 



350 
355 
360 
365 
370 

'375 
380 
385' 
390 
395 
400 
'405 
410 
415 
420, 
425 , 
430 
435 
440, 
445 
450 
455 
460" 
"465 
'470 
475 
430 
485 
L190 
495 
500 
505' 
51'0 
51 5 
520 
525 
530 
535 
540 
545 
550 
555 
560 
565 
57.0 
575 
580 
535 
590 
595 
600, 
605 
.610 
61 5 
620 
625 
630 
635 
6!40 
6115 
650 
655 
660 
665 

* * * * * 

-."-..... - .... .., ....... ,-.., ... -"""', ............. .. -.,~....,-....,.,-,. ···'-,.,··7...,··· ..... ··, 
, , ' - 93. , S HELTR ,,:-1'0 :lE if 

1HE ACTI0N: 0N mE P:JURTH.ArE) SU33E:~U£l\jT 16.~RIVPILS 
AT L0CATI0N C}jA0S ,1HE BREAKP0I>1-T >ESSAG£: ' 
" B R EA K P 0 I (\j TAT L0 CAT I ;j N C H i\ 0 S " A .'J D lH [. C (; i\; T £ :~ T S 
0F l.0CATI0NSKEG 1HRU 'K£G+IL;(DECIi/1AL) 'PJ~E PHINTEDJ' 
A~'lD C0NTR0L IS 1RAi\;SFERHED, 11.2) 'THE C2~JS~LE; , , 
0N ,EVERY P,RRI VAL (.\T U1CATI'JN QJEST "mE BHE?!KPQr~iT 
(·lESSAGE: "BF\EI~\KP0INT AT l.0CATIJ0f QUEST"'" A~';iJ ,Th~ 

,C0NTENTS 0F WC:;TI2N PAND0R I\EE, PRIi'~TED9 AND CONTR0L 
Ism ?': NSF ER rn: D 'ID 1H E C (0 N S 0 LE ; , , , 
0N , EVERY "\RHI VAL AT' 1JJCt~ T I 0 N S~\FETY (I F Y0U EVER 
i'1AKE IT), 1HE 3REA!{PJ1NT ~:!ESSAGE: "3REAKP0INT AT 
l.0CATI0N SPIFETY'" ?\ND 1J-{E C0NTENTS' 0F ALL L0CATI0NS 
SHELTH 1HRU H0t1~.ARE PRINTED; , 
0N 11-!E 99T.~ AND SU3SEQUENT ARRIVALS AT L0QATI0N 
SAFETY ,. C0r~TR0L IS tlLS0 'iHANSrERRED, T0 TrlE C0NS0LE 0 

'RESTR'1CTI0NS 0~1 BREAKP0I:.JT L0C!\T,I0N' '* *'* ,* * 
:' . 

IN 0RDER 1"0 ESTABLISH !HE 3REAKP0INT'~J)T }1JVES 11ft: INSTRU'::;TICN 
0RIGIN~.LLY F0UND'IN lHE BREt-;:}{P0INT WCATIZN"Td t'1N 'JNSPECIF'1E:D 
l.0CATI:JN, AND REPLt\CES IT ltjITH PI 1KA0!SF'ER 10 THE ,J)1' R0UTINE 
\tlHICH EXECUTES IHE BREAK. ]-{15 r-~5:S ;'DT APPE!\R T0 I-it: US~R; 
DUi"1PS, PATCHS, ETC., \a]0HK AS IF. lHE ORIGIN.t.L INSTRUCTI3~~ \IJ~IS \·JHEEE: 
IT 'STAnTED. UNBHE~.KING RESTORES 'IHE0HIGINAL INSTRUC'II0N T0 ITS 
RIGH~FUL PLP-,CE. " , 

, , ' 

DDT~ lHEREF0RE" HAS, DIFfICULTY C~1PI~lG ~~IITH 3REAKP;;JINTS PLACED " 
AT INSTRUCTI0NS \'JHICH DEP2ND ,.m~ 1HEIR, L0CP:TfoN FOR PROPEr: 
D\ECUTI0N. Ie [·10DIFIEDINSTHUCTI0NS CAi'! BE 'ACCEPTED AS UC . .;TIZ.\JS 
FpR BREAKP0INTS, B'UT 1HE F0L~0~JING fd\E PH::JHIBI'TED PLACES:' 

1) I P R0GRA t~ ;'11001 PI EDi.0C.~ TI 0 NS 

" 2) INSTRUCTI~1NS 10 BE EXECUTED BY AN XEC 0R XED , 

UNBREAK <ADDRESS UST> # 

1HE ADDRESS UST l,1AY BE .. Zt';fITTED, OR :1.!\Y C0:'~T~.IN A~JY ~~U~'il:3L::;:( 
0F S)NGLE .~DDRESSES SEPARATED BY S£(',I1 -C'~L~)NS, 0 'If t'~0' A'Di):~ESS 
UST' IS SUPP.LIED, ALL BREPd(P0INTS' ARE ,F:E['l~JVED;, 0THEl~<\dISE 
1HE, BREAKP0INTS ARE' REL\1~1VED F}~0i'll ,nfE ADDRESSZ.S S?£Clr'lE:J. 

EXA i1PL~S : 

, , 

UNBREAK CHA0S;SAFETY# 

11-!IS W0ULD' r~PU~~GE 1HE FIHST At\jD Lf\ST BHE'A!(P0I~,1TS" 
INSERTED' BY !HE PHECEF:DING S\A;'1PLE;. TdE 3RE.~.}\PUli'~T 
AT 'QUEst' tt]0ULD RE~'1AI~'~. 

UNBREAK If 
,. ' 

1HIS W0ULD EXPUNGE l':LL BRE.t;}{?0INTS CURRENTLYSE:T. 



eLI) 
0LD PI? 0SLE~'l ~J.C\ tftE -- [,15DDT 

REA OY. 

LIST 

~15DDT , 13: 53 c..IUNE ,2?, 1966 

1 ob LAST ,CHANGE HERE: 190(,' 20/6/66 
105 " 
110 
11 5 
120 
125 C0~TINUE <OPTI0NAL IT~RATI0N C0UNT> '# 
130 
135 EXECUTI 0N :(1F, THE PR(1GR~,N RESUP1ES D' THE NEXT INSTRUCTI ZN 
140 'EXECUTED IS THE INSTRUCTI0N~T THE BREAKP0INTL0CATI0N. 
145 IF' T}{E0PTIONAL SINGLE ARGUpIENT IS SUPPLIED~ 'THIS REPLACES 
150 THE IIERATI0N,cr;.1UNT, 1[N)', F0R THIS 8RE,~KP0INT. 
155 

,,SO EXAI1PLES: , 
\55 

C0NTINUF. # 

J 
~{70 
175 . 
180 
lR5 
190 ' 
195 
200 
205 ' 
2'10 
215 
220 

, . 

EXECUTI0N 0F THE ··USF.R 'S PR0GRAN CONTI NUES' FR0t'1 THE 
B REA K P [.1 I NT INS T R U C T I (1 N, \\1 I T H 0 LIT .' F tI RT HER C H,Ll. N 8F: S II 

, C 0NT I NUE - 9. # 
, .-

EXECUTlf1N 0F iHF. USER 'S PR~1GR~,r~1 CG'NTINUES F"R~1Yi THE 
BREAKP0INT'INSTRUCTI0N: TH,E'ITERATION C0UNT, I[N};. 
F0R THIS BREAKP0INT IS RESET T0 -9. 

225 
230: 
'235 
240 
245 
250 
255 

TRANSFER <SINGLE ~DDRESS EXPRESSI0N>' # 

260 ' " 
265 
270. EXA ~'1PLE: 
275 
2r.O 
'~') 

-"~~ 
I\") 

.-// .. ~5 
300 
305 
310 
315 
3~~O . 
,I)S 

, , 

'EXEGUTI ViN 0F THE PR0GR,t\,fo1 cor~1NENCES, 0R RESU~lES, AT THE' 
INS TRUC T I?lN IN, THE· L(1C~ TI 0N vJH elSE A.DDRF.SS IS SUPPLI ED AS 
THE SINGLE ARGUNENT. THUS, AFTF.R A BREAK HAS BEEN 
EXECUTED, C0NTR0L MAY BE TRANSFERRED T0ANY L0CATI~N 
DESIRED. 

TRANSFER TABEND~tABLEN+3 # 

IF ISSUED 'liFTER, THE INITIAL L0.~9~' tXECUTI0N 0F THE 
PR(1GR,~t'1 C0rl~1ENCES ~,T ·(TA?,END-T~8I,.EPl+3) ; IF ISSUED 
A F'IER C 0NTrH~L HAS BEEN. TRAt\)S F'ERRED T('1 THE. C 0NS0LE 
AT,A BREAKP0!NT, EXECUT10N 0F THE PR08RAM RESUMES 
AT (T~,8E~.lD-TASLEN+3), R~.T}{E'R T}{'C\N AT THE I,NSTRUCTI2N 
AT THE BREAKP0INT, AS W0ULD BE TH~ CASE WI'THA ' 

. "C.0NTI NUE" • 



3~)5 

340 
345 . 
350 
355 . 

,."S60 
'. --5 

,~~O 
375 
3t?O. 

REGISTERS <0PTI~NAL LIST 0F REGISTER IDENTIfIERS> n. 
r.-

THE ARGUMENT LIST, IF SUPPLIED., IS A LIST OF REGISTER· 
IDE ~ J T I FIE R S . (fl., Q., 11, F.T C) S r. PAR ATE: D q Y S E l'lI C (1 L [1 N S • THE .. ' 
C0NTFNTS Of THE REGISTERS SPECIFIED ARE PRINTE~. ·IFNO 
ARGUMENT IS SUPPLIED, THE C0NTENTS.0F ALL REGISTERS .. 
[.D:, G', E, BAR, .I::?, T17, IC, ~O, Xl, ••••. , X7) ARE PRINTED. 
THE INDEX REGISTERS ra, Xl., ElC., ARE SPECIFIED IN TH[ 
.ARGlI~lENT LIST BY NUt,i?ER· Z.NLY, ·NZT· AS XN·. . . \,. . 

." , . 

3?5 EXAr1PLfS:. HF.GISTERS E:Q:?' #. 
390' 
395 
400 
405 

·in 0 
415' 
420 
425' 
430 
435 
440 
445 
.450 
. 455· . 
"L!60 
465 
470 

THE C0NTENTS 0f THE THREE REGISTF.R,S: E, 
@, AND X2'AR~ PRINTEDo 

REGI STERS If 

THE C0NTENTS 0F ALL RE~I~TERS ARE PRINTtD. 

. . 

ALTER <R EGJ STER I I}ENTIFI ER ,EXPRESS I 0N>: • ~ 0 "0 ; . 

'<REGISTER IDENTIYIER,EXPRESSI0N>· H 
. . 

THE C0NTENTS 0r EACH REGISTER SPECIFIED ARE REPLACED 
'BY tHE C0RRESP0NDING ·EXPRESSI0No . 

4 75' ~X.~ ~lPLE: 
4'80 .. 

'ALTER Q,L0W8ND;5,031741:IC~TEST?~E,22.· JJ; 
rr 

435 
\)490 
/4~5 
. 50Q 
505 
510 
515 
520 
5?5 
530 
535 
'540 
545 
550 
555· 
560 

. 555 

. 570. 
575 
580 

, 5P-5 
5~0 
595 
600 
605 
610 
615 
620 
6?5 
(,.')0 

635 
640 
6L~5 

·650 

Q 
,X5 

. , ,IC 
E' 

. THE"C 0NTENTS . ~1F THE: ~ . 
~EGISTER ARE. REPLACED By: . L ~jl,\r8N!) 

03.7741 
TESTP . 
22(DF.CI ~'!AL) 

SAVE <PR0GRAM NAME> JJ. 
'r,' 

EXl\ MPLF.: 

THE PR0GRAt":1(S)' ClJRRF.t·iTLY L:aADED P"RE S;~VED U~JDER THF..NAt~F. 
SlJPPLI ED. A.LL BRE.AKP (11 NTS, PATCHES,. ETC., !:\RE PRESERVED 
AS THF.Y STAND. 

SAVE TR.D:SH # 

1// / / 0UTPUT M0DES ~VAILA8LE \ \ \ \ \ 

A NY ViF THE F0LL'!H:JI ~1 G f' SYl118 (!1LS . N~,Y 3E SUPPLI ED AS THE .~RG\H\lENT 
T~ THE .".FnRn:~T" C 0r'E'lAND: 

SYM SYM8~LIC M~DE. THE C0NTENTS 0F THE LOCATI0NARE PRINT~D 
AS A t'1~lEr1(1~·lIC 0PE:-~f.\TI 001 CC1DE F~JLL0\:jFD BY A SY1~i90LI C 
ADDRESS ANDAN·.~D[)RESS t·,j0DIFICATI0N FIELD •. THE ADDRESS 
1.~lLL BE PRINTE,D AS (~~EAREST SYN?,~n.<ADDRESS+vJC~f~'tL 
CONSTANT)'IF NO SYM3JL AL0NE APPLIES. IF TH~RE .IS N~ 

. f'·1NENC1NIC \:}HICH C 0RP.ESP·ONDS TC~ T}IE ~1PC2lDE P0RTI0N CF THE 
W0RD, THE OUTPUT M09E IS CHANGED T8 ~CT FGR THE 0NE WJPD 
0NL y, AFTER \IJH I CH I T REVERTS 'T 3 syr'1. .' 



660 
6t)5 
670 
675 ' 
Gsa 
E,q5 

~a 
//5 
700 
705 

·710 
715· 
7?O 

. 725 
7~., 9 
735 

" .740 
74.5 . 
750 
755 
760 
'765 . 

. 770· 
775 . 

... 780 .~ ." , 
785 . l f 
790 
795, 

·800 
805 

DEC 

GeT 

FLO 

BCD 

ASC 

HAL 

TAL 

DEC I NAL ~10DE. THE C 0~·lTENTS (~F THE L ~1CATI ON, .'~RE PRI NTED 
AS A F'I XED - P 01 NT DEC I r'IA L . C ONST ANT 

0CTAL r10DF:. THE C~lNTE'NTS t1F THE L~1CATI0N ARE PRIN,TF.D AS . 
A FIXED-P~INT ~CTAL C0NSTANT. 

FL0AT1NG P0INT MODE. THE C0NTENTS 0F THE L3CATI~N ·ARE 
PRINTED AS A F'L0ATIN3 P0INT ,C0NSTAN!. , \ . 

BiNARY CObED.DECIMAL MjDE. THE C0NTENTS 0F THE LOCAT10N 
ARE PRINT~D AS 6 ALPHA-NUMERIC CHARACTERS (SElIS ·~ACH). 

Asci I :·J0DE •. THE C ~1~·!TENTS 0F THF. L (1CATI 0N 
--1 ALP H A - N U ~11 F. RIC C H ~.ru~ C T 1:: R S ( 9 BIT S Ii: A C H ) .. 

An"" r; ,\ r. Pi1INTf.D AS 

.. HA L F- tll0RD ::10DF.. THE CaNT E:NTS 0F' TH~ L 0C AT I 0N A RF. PRI NTED 
AS . Tt,JO' sy 1,:13 ~1LI c ~,DDRESS EXPRESSI ~1N~ (U3 8I TS . E~ACH )'0' 

TALLY r,10DE. THF. C0NTENTS ~jF THE L~~CATI?;N ARE PRINTED AS 
A SYM~0LIC ADDRESS, ,A TALLY C0UNT, AND 6 MCDI,FICATI0~'· 
9ITS WHICH WILL BE PRINTED AS 2 0CTAL DIGITS.·· 

YOU HAVEN'T FIGURED IT· OUT By 
',AI NT ~H~ N0 

N0\:J f RETURN T0 G2I AS THERE· 

/"9,..1,0 .. x**.*~~***,*****~**>':***ENq ~ii0LDY D D T* * ** **** ** *'*** ** *~;: *;':: ****~:'~:**:1: ** * , . . . 



Gl,lAP-""PHASE 0 
APRIL ,20!) 1966' 

,THIS D21CUr·1EN'T, Cg~]TAINS A USER DESCR!PTI0N 011' THE GI·1A}? 1"0 BE 
PR0Vl DED, 0N THE' PHASE 0 r~lgLD SYSTEH 0 

U?0N RECEIVING C0NTR0L- 6NAP UILL REQUEST 'INPUT FROM 'THE 
TERMINAL~ !N GRDER T0 GET ITS 0PT!0N PA~~METERS (THESE' NAY" BE 

,TYPED UITH, THE~RUN GMAP~ C0MN~ND IF L!STEN '0R0THER INIT!ATING 
N0DULES PRESERVE AND TRANSr'11T THE RENAINDER OF THE' INPUT LINE)~ 

,AT LEAsT, TI!REE F! ELDS, C8i·E:1.~ SEPL~RAtED9' \'JILL BE EXPECTEDo' THE 
F!RST FIELD U!LL BE THE NAME 0F THE SOURCE FILEo' THE' SEC0ND 
,FIELD HILL BE THE N.~r-lE 0F THE BIN::1RY GUTPUl' ,FrLE~ UNLESS 'IT IS 
~NBIN~ IN UH!CH CASE N0 BINARY 0UTPUr U!LL BE PH0DUCEDo THE 
THIRD FIELD WILL BE THE N~ME SF THE LIST!NG FILE UNLESS ,IT' IS 
"~NLST0Uw IN t1HICH CBSE' N0 0UTPUT LIS".fr~JG TJILL BE PR0DUCEDo AN 
0PTIG~~:'lL F0,URTH FI ELD H~~Y C0NTAXN E! THER ~1SYNTAB~~ 0R t) NSYr']TAB~?o' " 
THESE ~ILL FORCE 6R I~HIBIT RESPECTIVELY THE OUTPU1ING 0F THE 
SYf·iB0LTABLE FOR·, DDT <> ' IF IT 'IS N0T PRESENT NSYH1P~B tJILL' BE 
ASSUNED~-' -

SEVERAL FEATURES F0R GENERATING : ASCII C0NST~NTS ~ILL BE 
PR0VIDSDo TH'!!: PSEUD0 -0P ,tOACI '"' C0RRESP0NDS 10 THE PSEUD0 co 0P ~BCI~' 
BUT PR0DUCES -' ASC! I p.~~ THER THAN' BCD C}U'lR,~CTERS 0 THE C"l At~ 
SPECC!FICATI0N IN LITERALS OR nVFDC) PSEUD0-0PS· ALSO GE~JEft~lTES 
ASCIlo ' 

, ' , 

CERTAIN FEATURES 0F GEC0S GI-IA? UILL N0T BE PROVIDEDo BEC{~USE 
0F 11-1£ EXISTENCE 0F Ii C0NPHEHEt'JSIVE EDI1I~JG' SYSTE£·j tJITHIN THE 
0PER~TrNG EI~V!n0Nr'lENT THE FILE l·1P,INTErjt-l~JCE (X oEo ,ALTER) .Ii·U~;CTlfH0S, 
WILL BE DELETEDo SINCE GNAP UILL BE INDEPENDENT 0F THE DEVICE 0N 
WHICH THE FILE IS MAINTAINED, lHE C0HPRESSED DEC~ FEATURE UILL '0~ 
C0URSE ALSS'BE REM0VEDo ,IN ADDlrI0N~ SYSTEM MACR0S UILL N0T g AT 
LEAST AT FIRS!~ BE PR0VIDEDo 

INPUT tJILL BE FREE F0Ri:1A T S} F0LL0UING R0UGHLY TSAP 
C0NVENTI0NS~ 

GM~P H!LL DEPEND 0N THE FIL~'SYSTEM FeR C0MNUN!CA7!5N UI1~ 
THE TERMINAL, F0R L0CATING USER FILES, F0R CRE~T!NG AND DELETING 
Its SCRATCH FILEp AND F0R READING AND ~R!TING ALL F!LESo ALL 
0THER 0PER~JTI0NS t'J!LL BE INTER~J:'~L~ THE PHP~S£ 0 SYSTEI-i l:JILL 
REQUIRE AN INITIAL NEM0RY ALL0CATl0N AND U!LL N~!THER REQUEST NOR 
RELEASE' ~jEri10.RY UNT!L TERr'lINATI0No 



OLD 
0LD PR0BLEN NA P1E~-LDI NI T 

READY. 

LIST 

LDINIT 14:00 JUNE 22,19~6 

'0 
100 

, 110 
, 120. 
130 
140 
150 
160 

, 170 
'lJ30 . 
.185 
.1 f56 
190 

.200 
210' 
220 
230 
240 
25Q 
260 
270 
27~ 
280 
290 
'300 
310 
320 
3~O 
340 
350 
360 
370 
380 
390 
400 
410 
415 
420 
430 
4 LI0 

6/21/66 (RPL) 
I NIT I A L V ER S I 0 N 0F 1H E d0 L. D' . l.fj AD ER 

1HE FIRSr ·VERS.I0N 0F ]-{E :''WLD l.0ADEf{ . tcJI LL 22 i"1UCH 'SIi'iPLEH lHI\N 
THAT DZSCRIBED IN ,vlL0ADl AND AL0AD2. ' 1-{£ C0l'i~'1ANDS \:iILL· 3£ 
S r ;1 I LA R B UT S I til? L ER. . IF-{ ER EAR E 1H R E E 3 A SIC C (5 :·1 ;:1 {\ N D;; : 

. L0A 0 NA NE ,P ASS\v0R D 

. STAHT 

0PTI0N XXX ;YYY;ZZZ . .,' 
XXX ,YYY, AND ZZZ ARE'. 0PTI0NS . FH0t:1' 1HE 'LIST· 1HAT '~0LL'~}~lS 0 

1HE . 0P TI0 NS ARE: 
,. , 

t1AP TrlIS' t;JILL CAUSE.A ~lE~'1~jRY i'·1AP ID BE PRINTE9 '0N 1HE T2LE~YPE. 

CkH1~1Z N N ]o{ I S \,jI LL CA USE A BLeCK 0F N WORDS TI1, BE R£SiK VED PIS , 
, C0·i"H'·j0N·/'tT ]1E BEG I Nl\lI NG . 0FTdEPRZGHAl'i. !HIS 'i'1US'( . 

,0N ]1 E TELETYPE. 
APPEAR BEF'21HE mE FIRST PR0GRA~\; IS ·l.0~.uED IF IT IS 

"'ill. BE US ED e 

USE- ~~A~/1E (N) 1HIS HILL 'CAUSE 1HE SY~"130L :~P,;'lE T0 BE ENl'ERED INT0 
1HE 10AD TABLE AS A LABZLED C0i(!t:1GN, REGION iiF SIZE No -PI 

BL0CK,0F N t:}0RDS \llILL BE HESEHVED AT ]iIS P0INT IN THE 
PR0GRAi'1 F0R ]-{ELABELED ce:'L"IiJNREGltN. 

'BEGIN SYi1DF THIS tvILL .CAUSE 'TriE .. l.0C.4TI0,N 0f TdE SY~'/jBL0 SY~'1Dr 
10 BE TAKEN AS 1HE 'fRANS?£R ADDRESS I NTJ THE PRgGRl~·;01 •. TnS 
SYfilB0L SYr',1DF NUST BE DEFINED AS A S,Yi1DEF' Ii\] 0NE 0? 'THE 
PR0CEDURES BEING L0AI)ED. 

0RIGIN N !HIS WILL CAUSE1HE PR~lGRAi'il T.:l BE: L0ADI!:D \\fITH A BASE 
ADDRESS 0F N' (ALL PR0GRA~1S ~HLL BE L0ADED AS SLAVE' 
PR0GRANS) e' 'lliE FIRST PR0CEDURE: l,tHLL BE lJ1f\DED AT S,LfIVE: 
ADDRESS 64, 0R ABSOLUTE ADDRESS N·l-614 0.' I 11 ;~ IS N2iT 
SPECIFIED lHE BASE ADDRESS l\vILL BE AT 102 L10 

450' , , . , 
460 10 ll;:iAD A PH0GRAf'l Y0U MUST FIRST SPECIFY 1-tE 0PTI0NS ·YZU tl!A~T :T0 
470 USE BY 1HE 0PTI0NCqJi1NAND. IF Y0U ;;-fJD NilT :'JEED At\J'{ FI;\lE. 
480 Y0 U 111EN USE 1HE L0AD C0["H·lAND. AFTER 'TnE' PH0GHAi'll HAS 8EE~\1' 
490 lJ).GDED Y0U C,AN EITHER RUN IT' BY USI~lG THE START .C0M;'.1{\,l\Ji) 0R lJa{;D 
500 AN0 THER pR0GRAi'1 tV! TH TriE' 0PTI0N AND· WAD C0~:H'IANDS ° 
510 



rLD 
·.CL f) PHD n L r.:r·j . t·Ji\ :·1 f.-- r··1Ln:~ OS 

;\~'.!\ ny 0 

1 4 : O? . J U \J F: ~:~, 1- 966 

. 100 
11 0 
l? () 
130 
1 !~O . 
1 50 * * .~< * * 
160 
1 7() . 
IRO 
190 
20Cl 

~k * ,< LCL,\ f) ~F; ~. , • • • 

-.... ,~ 10 
)~c) 

>K ,:~ :~, X ~~ ~~PTI n ~.J r;f; 

'~30 * *.*.~ * *'* START 
~!;O 

• • 
. F , 

(:1 . , • • 

? 50 >: * .~!:::< * * .. , * :l: :>:< DlHiP F 
260 

• • 

~70 *~. * * * * * * * *.*'. EXIT 
2~O 
2 Q O 
30n 

. 3~ () 
3~~O. 
3~S () 
3!~O 

350 
·350 
370 

390 
400 

.illO 

!1 • 
J • 

0: 

". . r,~ . 9 ..' 



0LD 
0LD PROBLEM NAME--ML0ADl 

REA.DY. 

LIST. 

~lL 0AD 1 14:06 JUNE 22',1966 

o ,6/20/66 CRPL) 
100 f'1(1LD LGADER 
105 
110 
11 5 
120 
'125 

THF.-· 'f;:lLD L(1ADER \IIILL BE A ~lc-1DIFICATI{{f.J DF' .GEL~JAD, THE LARGEST 
CHAnGE l.JI LL BE THE ELI NINATI ~N 0F THE DE8U G FEATURES AND THE 
ADDI TI ~N' 0F CE~T .£\1 N OPTIONS T0 CREATE'A FI LE l,tlHI CH IS A' C0RE 
It~AGF.- 0F S0NE PR0GRA'l'1. rI1(.1ST 0F, THE 0THER GEL'1AD 0PTI ZNS \llrLL 
STILL BE AVAILABLE.· 

130 
1 :S5 
litO 
lLl5 
150', 1..';1ADER C 0r·1MANDS 
155 
160, 
165 
170 
1 75 
180 
185 
190 
1 91 
195 
200, 
205 
210 
215 
220 

,225 
230 
235 
240 
245 
250 ' 
255 
260 
251 
'~62 

/.t:;.c:::; 
,/ 

L0AD t.}!, PI; N2 ,P2; • 0 • ; NN ,PN . 

. THIS IS THE C0MMAND T0 L0A6 WITH STANDARD 0PT'!~NS.· THE 
N 's .C\ REF I L E . N A ~'1 E S' AND THE P' S ~. REP ASS \l12J;( D S • THE F I L E 
NAMES AND·PASSW~RDSARE SEPARATED BY· COMMAS AND DIFFERENT 
FILES ARE SEPARATED BY SEMI-C0LONS. 'PASSW0RDS ARE· 
0PTI0NAL. IF THE FILE D0ES NOT NEED 0NE USE 'A SEMI-C~L0N 
AFTER THE FIL~ NAME IF M0RE FILE~ ARE T0 F0LL0W. 

0PTI0N XXX;YYY~ZZZ. . I . 

IF IT IS NECESSARY T0 USE S0ME 0?TIGNS 0THER THAN THE 
STAND.D.RD eNE·'S THEY f'lUST .BE SPECIFIED BEF~1RE TH::;: L0AD 
C0r'H'1A~·JDCI THE' f.JEXT L0A.D C0~fl-1AND t:JILL THEN 9E EXE·ClJTED \:!ITH. 
S P.EC I F I F: D (1 P T I 0 N S' • THE (1 P T ION S S H 0 U L D 3 ESE PAn AT S D 3 Y . 
3£:.'1 I -c 0L fj~·IS S I ~·!CE S ~j:11E 0F lHEf·1 \tJI LLHA VE i NBEDDED C ~E\lNAS. . 
A, LIST 0~ 0PTI0NS F0LL0WS WITH THE STANDARD 0PTI0NS SPECIFIED~ 

Nr1MAP. N0 rvJE~1(1RY r'lAP IS PR0DUCED •. THIS IS STANDARD. 
~p XXX PR0DUCE A MEM0RY MAP AND PLACE' IT IN FILE XX~. 

. THIS FILE CEXCF.PT F0R TTY) ·i·jUST BE 0NE THAT DGES 
'N0T ALREADY EXIST IN THE USERS CATAL0G. 



2·15 
2~() 

'285 
290 
295 
296 
\,,00 
'005 
:~ 1 () 
315 , " 
3?O 
325 , 
3,30 
335, 
3110 
345 

:350 .' 
355, , 
360 
3()5 
370 
375 
,3~O 
385 

, 3~O 
395 
400 
405 
410 
415 
420 
\25 
~30 
435' . 
4-110 
L14,5, 
450 
455 
460 
L1(;5 

470 
475 
480 ' 
485 
Ll~O 

4~5 
5.00 
505 
510 
515 
520. 
5?5 
530 , ' 
535 
540 
c::;,,~ 

N0G:.1 'D0ES t\]nT F:XECUTF: t\FTER L0~DIN-3., THIS IS STAN!)A?D. 
THE L0ADER '~IILL V:~IT FOR AN~1THER ~'(:li'Jr:iA~JD. THIS C~'HJLD 
BEA GC1 OR AN0THf.R L0:~D. 

CONGO, EXECUTES THE tlQ)P· U~·JLF.SS p., FATAL, ERROR 0CCURS ~~R THE 
E~R0R C(~U~\)T EXCEEDS THA.T SET' 8Y ERC~~T., 
DF-TECTED DUHI NG L0~ DI NG 

G0 EXECUTES THE J0B 0NLY IF N0E~R0RS 0CCURRED,DURING 
LelA!)I N G. ' 

3. SET NE~jnRY 0'PTI(1NS 

SET N SETS ALL0CATED N£M0RY T0 0CT~L pATTERN SPECIfIED, 
BY N (MEM0RY IS N0RMALLY SET T0 ZER0). 

4. SET r,lA X I N U ~~ F. R R 0 R C 0 U NT 

mCNT N SETS P. Ll~lIT (N) ';1~1 THE, NU~tlBER 0F F'ATALAND N~1NFAJAL 
'ERR0R p1ESS,AGES ';JHICHrlP:Y BE, PRINT~D BEF~)RE LIi,~qING 

IS A80RTED~ THIS C0UNT IS N0RMALLY SET AT 150. 

5. SYMREF AND SYM~EF 0PTI0NS 

N~SREF ~0 SYMREF'S ARE PRINTED.: THIS IS STANDARD 
. Syr11REF CAUSES ALL' SYI~lREF '5 ',F0RA L0~8ED R'GUTI NF. 

T0 RF. PRI NTED vII TH ,THE, ~!EN~mY . t'JAP. 
N0SDEF N.r? SYMDEF'S \!IILL BE ,PRI NTED 0' :THIS, IS STAND:1.RD 
SYNDE F SYrlDEF' S WI LL BE PRI NTED \:JI TH : THE t'1E~10RY ~1AP. 0 -, 

6. L0W C0MM0N 0PTI~N 

. L0C!a~1N CAUSES ALL LABELED CQH'Hr13N T0 8E ASSl GNED BELQJ\t1 
, ELA NK C 0t'lN '~N. ' 

, ' 

7. SETUP OPTl0N 

?, 

8. FILE C~NTR0L BL~CK 0PTI0N$ , 
I , 

?, 
. 

9. SYMBGL TABLE ADDITI0NS 

U3E NAr1E/SIZEI 9i'·lAt'1El ,NA~1F.2. 
THIS.'·PF:RrlITS THE USER 'TO INSTRUCT THE' L0ADEH T0 ENTER THE 
VARIASLE NAl1E INT3 ITS SY~13~~L TABLE ().S LA3F.LF.D C~il\Hj0N 
REG'I0NS '0RSVnREF'S.' SIZE IS GIVEN IF THE VA,RIASLE IS 
T0 BE USED ~,S A 'LA8ELED C 0r1r:l0N 'R~GI ON AND REPRESE.NTS THE , 
A~l~UNT 0F ST0RAGE T0 BE SET ASIDE '.~T THAT P~)INT Of L0,~DI~:G. 
~r'F SIZE IS N~T GIVEN'NAME,IS C0NSIDERE) AS A SYMREF~ IF 
, S I Z F. IS, T E R ~1I NAT S D BY THE C }{ A R ACT E Ii L ( I 0 E. 120 OL /),. THE 

LA BEL F. D C 11 ~1l'H1 N REG I (1 N . ~J A :1 E ISH~. NO LED AS, I FUN J E R T H F: L 0 C 0 ('·1 N 
2PTICN'. ALL 0THER LABF.LED C0r(i~ic)N REGIGNS 'ARE HAN9L~D 
N0Rt·1ALL y.. 



''''''\:.~ \..1 r", '" .L .. 

555 THIS PERMITS LnCATI0NS ~F NEW SYMDEF'S· T~BE DEFI.NSD 3Y 
5()O SV:'"1DEF'S PRF.Vlf.1lJSLY nf.FI~,Jf.n~ DEFlrlING NEI,'I SYf':DEF'S 
5f'5 RELATIVE T0 PREVI0LJSLY DF.FI'~,}ED SY.~·iDEF'S, AND EQU.!\TING 
570 'LAR~l En C''':l:\1Mr:l~.1 Rr.Gl-r.s,~.JS· Q~LAT'l-V;; T0 'c\l I\? .. J')< C!~i~lM:::~N _ L.:.. .. • i.) 'M) \ • " c. •• L • '. • • , ..... " ••• .. J '- _ t-1 •• #0.1. J ... ): J. • 

575 . DIFFERF.NT EQU~,TF.S ~,RE SEPL\RATED 8Y CO~,It~L~S. 
_?f.O 
\~~ 

/'90 
595 
600 
.605 
610 

·615 
6?O 
.6?5 

·'630 
635 
640' 
.645 
650 
655 

. 660 . 
665 
670' 
675' 
680 
685 
690· . 
695 . 

EX 1 :::~")U A TE NA r·lF.! I~,JA ['lr.?', ~:1t~ ~ilE 3 I ,L'-lA f'jE'~ INp.rlE 5/ 
. EX? 'fG1l.1i\ T E NA ~lE ( 10) /N~ tIlED I. . 

EX 3 EG'l U A. T E. • C t·l N • IL C 1.1 , • ~ r~l N • ( (0 0 ) IL C 21. 

F:X 1 

EX2 

EX3· 

DF.FI ~·lF.S N.t.\}1E?·!'. ~1!) Nfl nF.3 .A S Sy ~11P SF • S tIl I IH TH.E F.0UI VALEt,}T 
1.0Cl)TJ C1N OF NAt'lE 1. A FA.T.C\L ERR~1R RESULTS IF N,~.r·'!El IS 
lJ~·lDF.FI~,JED.· If ~1~~1[~? 0~ ~,l~r'1F3 HAVF ?,F:E0l ?:1~VI;'~USLY. 
I)t;"t;"I'IE'T"') TL{:'Y ~Rk' Ri;"!) ... t;'I~,lt:'n AND A ~.Ir.jI.J:'~T.t\l 'C'~?!"?0D L 1.. J. • I • 1., f ._.. • .•. ~ ." ,. ... 1. I l ~ I L.. .. L..: ,. ,... • ,_. " • ,.. _ :...,... .L ...... I .... • \ 

MESS~GE IS PRI·~TED. NAXE5 SyMDEF IS DEFrNE~ .AS HAVING 
L0C~,TI';1N EQLJIV.YLF.NT T~ THAT OF NAr:iE4. 

... ~1""1.,. sv~,~nf.~' ~iAY '!il=' r-.r.~Tl\lt;"D Rt;'"L"y'TVE Tn A' OJ R' "'VI' i1tJS1'y M loJ t. \-, . .. l!.L .. J ~'... ...........;.. J ...... J _.: '- • \...... r-\ _ • • ~) ~"_ .. .l 

DtFI NED SY{¥lDEF' BY ENCLOSING THE INCREt'lENT IN P~,REN-' 
THESES •. NA~lED IS DF.FINED AS THE L~1C/l.TI0fJ NAlfjE+l0. 

. . . 

• CMN. ISA STANDARD.SYM3~L WHICH IS SYN0NyM0US WITH 
THF. BEGINNING 0F BLANK C0~·1f'l(1N.,THE LABELED C0Mn,~~·}-· 
REGI r.!t·lS . (LC 1 AND LC2) ARE EQUATED, T0 THE :<ESPF.CTI VE 
P~SITI3NS 0F BLANK CGMM0N •. LABELED COMMON REGI0N 
LC2 IS' ,!\SSIGNED ~\N ~. DDRESS E0.UP1L T 0 THE9EGI,NNI ~,;'G· 0 F 
BLANK CD~IH13N P.LUS 100 [1CTAL'o THE LENGTH .0F 8LP..~~:( 
C~MM0N IS ADJUSTED ACC0RDINGLY. 

700 C 0NTr NUt:D I 1-1 ~"lL 0A D2 



LIS '. 

i'1L0A 02 1 L:: 06 JUNE 22,1 966 

o '6/20/66 (RPL) 
100 M0 LD 1.0 ADER (C0 NTI N UED) .. 
105 
11.0 
11 5' 
120 , ' 
12'5 ' 
139 
135 
140 
145 
150 
155 
t 60· 
1 6'5 
170 
175; 
180 

, 185, 
190 
195 

1200 
20.5 
210 
215 
22,0 
225 
230 
235 
240 
245, 
250 
255 
260 
265 
270 
275 , 
280 
285 
286 
287 
288 ' 
290 
29,5 
300 
305 

13 10 
320 
330' 

, ' 

N0Ri\lAL l.0AOING PR0CEDURE \tJILL BE·' TriE W','] WAD ,0PTI0N 
,DE$CR~BED 'IN 1HE GEL0'AD :iIANUAL. ,IN 0RDER 10· SAVE' SPACE, 
F0R BLAN}< C0i1t10N IT IS r'JECESSARY T0 ELL 1HE l.0ADER. 
'H0 1,{ FAR AB0VE THE-BASEADDr1ESS IT SH0ULD PLACE 1HE 
FIRST PR0GRA ~1. 

C0l"1t10N N· C~. USES nlE WADER TZ SKIP ;~ L0CtiTI0NS BSF',~RE 
. L0 A DIN G 111 E FI R S T P R0 G R A l'il • 

HL0AD \\]ILL CAUSE PR0GHA["1ST0 3~ 10ADEJ START,INGAT THE 
UPPER', END 0f ALL0'CATED· /lE~'10RY.'. 

I 

1 1. U BRA RY US E ' 

1HE USER IS ALL0l)JED l'LJ SPECIFY CEHTAl~'~ '?ILZS '\~HICH 
C0NTAIN UBRA'RY. SUBR0UTINES. IF PILL ,0? !HE SYi(~REFS HAVE 
N0T BEEN DEFINED AT 1HE 8\JD OF ~{\.DING lHE' USERS PRi;GRA~'liS 
'j}{E L0A DER 'IIJI IlL SEARCH 1H E U BRAR{ FI LES 1H E US ER 'S?EC I FI ES . 
SEARCHING F0R SUBR0UTINES lHAT HAVE PRltllftRY SY:l~lDEFSYiE30LS, 
IDENTICAL 10 ANY 0F' 1HE UNDEFINED SYl"1REF, SYi'1B0LS IN ITS 
SYl11B0L TABLE. 'THE FILES WILL BE SEA'RCHED IN !HE 0RiJER GIVEN. 

U B N 1 9 P 1 ; ••• ; NN !I P N 

1H EN'S ARE NA t1ES AND ]-I E P 'S ,ARE PASS\'J0RDS 0 

12. ENTRY 1.0 CA TI 0 NS 

ENTER NAt·1E SYt'lDEF" NAr'IE I S ]-IE T'~LES I RED ENTRY P0 I t\JT T0 1HE 

START 

'PR0GRl\~1. IF 1H IS 0PTI:()'~ IS f~ZT PRESENT E;,ITHY' 
I S ('1A D E J\ T 1H E FI R S T [2 F' I NED 'p H I :·1 AR Y S Y AD E F 
0F 1H E FI R S T P R 0 G R A ~'l 1.0 A DE D 0 

C0 NTR0 L \X]I LL BE 1HANSF ER ED T0 lHE PR0G}~AL"1 J UST Lf~ ADED 
(SEE ENTRY 1.0 Pl CA T10 N 0PTI2J :--JS ) • 

DUivlP' XXX ~PPP 

]-{IS C0(1t1AND \VILL .DU~l? A C0RE·· I (1P\Gl!>,0F A PRJGR/\~~1 THE USE:~ 
HAS' JUST 10ADED AND PLACE I TIN FILE XXX. FILE 'XXX ·fflUST' 
N0T ALREA DY EXI ST" PPP I S A PASS\:j0RD T(1 PUT 01'J 'THE 
FILE" 

3AO' 8<1 T 
350 
360 lHIS C0i1t1AND' WILL CAUSE 1HE GAuER 10 EXIT BACK T0 THE 
370. EXEC UTI VE 0 

380 



LV":'! 

i'i)r,}1 l\ R 18:01 ,-lULY' 1 , 1 C)i~ t; 

1no ~:;'lLn Cl U\q ACT ER C" r-~ 
.. :' ,L:' 1 

110 
120 
il?~ t~r;lD CF'Ao"'""Tr.P \'h'J "I', : .,\nl'.LJ'" SF:T 

, 130 
2()() 000 nULL 
'~·1 () 001 
220 002 
?:~ () , no;:. 
2f1 () OO!~ EnT' 
250, 005 E~.JQ 
2t;O ,oor; :~ 81< 
?70 007 P,ELL 
2RO 010, DC" 

L ' .... I 

290 011 ·HI 
300' 012 ,LF 
?dO 013 VI 
320 OlA , flF 
3~O 015 en 
340 010 SC1 
350 017 SI 

,360 020, DLE 
370 021 DCI 
3RO 02? DC2 
390 O?3' DC3 
400 024 DC4 
'110 025 NA}( 

Ll?O 026 
'130 027 
440 030 CAN 

.450 031 
455 032 

''If)o. 03~~ ESC 
470 034 
LI80 ' 035 



-, ... " "I \./V" 

500 037 
510 040 SPACE 
520 OLll EX C L A ~1 " T I 0 N PT 
530 O/{2 " 
5LtO 043 # 
550 044 $ 
560 O/t5 PER CENT 
570 046 Al'lPERS A.ND 
580 047 APC1STROPHE 
590 . 050 ( 

600 051 ) 
'f)?'O 052 :>I.:' 

()~O 053 + 
6LI0 05L! 
,650 055 
6(,0 05t) • 
f)70 057 / 
e)f<O OGO 0 
690 061 1 
700' 062 2 
710 OC)3 3 
720 O~4 II' 
730 o:r-s 5 
7L! 0 O~6 (, 

750 at .. 7 7 
7(:,0 070, rJ 

(l 

770 071 9 
"7EO 072 : 
790 073 ' . 

s 
800 07!\ < 

CI0 075. -~ -
'82'0 07{) > 

S~O '077- ' . ~? 
~40 100 GRAVE 
350 '101 1\ 

1"1 

8tSO 102 n 
l I 

~;70 ,103 C 
2.72 104 D 
376 ',105 " E 
~7~ lOS' r, 

, I 

~~~O 107 G 
qg? 1 1 0 l! 

I' 

~:sA ,'1 11 I 
Bf:1S 112 , , c..! 
S8~; 1 13 r~ 

~90 1 1'~ , L 
H92 115 1\1 

Ii 

R94 1 1 () N 



·,f~<)S 12 () D 
I 

900 1 ~~ 1 ,... 
\"..! 

S10 122 0 
,\ 

.920 1.?~ S 
9?? 11') I. 

(;.1 "1 'T 
9?4 125 .1.1 

\ 9.? 6 1 ~:~ V 
9?:::; I? 7 1,'1 
Q? C) 1 ~·O '( I, 

9?ln L") 1 Y 
<)32 L~~~ 7. 
9:' I~ 133 [ 

93 :S 131; TILDE 
9;;R 135 ] 

9/10 13 () C InCUr~FLEX 
9 l l? 137 !J~lDERSC0RE 

9'14 : 1 AO ;\ T SIGN 
9 /1 :S 1 .:~! 1 1\ ( L(1t,!ER C ~.SE) n 

9 L: 7 l.l{2 0 n 
I· 

9 /15 1 li3 C n 

~/~ 9 114 Ii . n " 
95ft 1115 r.: " 
951 lAG. F " 
95? 147 G " 
~54 150 H n 

95S 15 1 I n 

'')57 1)2 (..1 " 
95i1 153 ,.- " I' 

959 15!! 1. " 
C}t~ n 155 f~'l ' n 

9(.:1 1 ~j6 n ' " 
Yjf-?, 157 (1 " 
1~)(~3 1 !SO P " 
9(. /, 1 (, 1 n " , 
9~5 1('? r) 'n 

9F f) 1('3 c " ~ ) 

9(,7 161\ T " 
9f.S lr5 'lJ " 
()~9 l·~ (. \I " 
970 1~7 ~:, " 
971 17n X 1f 

<)7? 1 7 1 Y n 

97,7 .. '17? 7. " 
97/! 17 Z, LEFT, f~ F~ r,'c F. 
975 17..'1 n\l[:-~SC~~Rf 

97~ 1 75 RIGHT P,R'!~CE 
<:)77 17r; Vf.PT Ie AL . L. INE 
978 177 r. ELET E I. 



.l/lLD 
·:)LD ?~0.Bl.Ef'1 nAf:1E--['lISC 

READY 0 

·LIST 

. nISC . .13:30 

100 
110 
120 
130 
1110 
150 
160. 
170 
180 
190 
200 

·JIHJE 27, '66 (Kf'1L) 

, 210 
220 
230 
2/10 
250 

.260 
270 
27? 
2711 
276 . 
2 ;.~o 
290 

~lISCELLAn EO US SYSTEftj CrHJ\lE~rr I (HIS 

A$ ·FAR AS TH[ .EXtCUTIVE·IS C0NCERNED FILE NAMES ARE 
Cnf1POSED ['IF ~: 3{)-BII \'lnRDS !~JHICH ['lAY HA\I~ ('\f,JY P.';TTF.t~N 
o F 0' S ,(\ ~·lD l' ' SoB U T ED I T 0 ~,. DDT S' G [':} A P ~ .~ N J 
T H S L n AD E R \.'11 L L 8 E \~J (3 R KIt,! G P J-{ I ["'I AP. I L Y ~,j r T H . ~~ SCI I 
S~) THE FJLL0tl.TlnG CON\lE~,!T I.vHf \IILL· E[·f.\DHEHED T0' EY. 

. THOSE Lj SYSTENS~ 

tJA['t;ES .ltJILL BE f3 CHARACTERS LO~'·IG" IF ·TEE ·NAf·lE SUPPLIE8 
I S L E S S . T H ti ~l S' C H (). P. /-\ C T E R S A SUP FIe I E ~\J T i'J U f'i B E H ;] r 
BLl~.NKS ~.:.1ILL HE ADDED (eN .. THE· RIGHT) Tn ['1!--d(E THE 

. ! SIR I NG 8 CI·U\R :\CT E:RS I i'I LEi'lGTH 0 I~) (:; THER t,j0f\DS 
N A f':j E S l.tJ ILL 8 E L EFT .J US T I F" I F:D ;0\ i'J D B L f\ N }( F' ILL En. 
f\. L S ;) THE N A ~{i E t;11.J ~:T . N (l T H A VEL E l\ D I r·! G [: L !\ N i~ S C! H 
riNfo: -OF THE F'0LL(j',~.fING CHf-;RPICTEf:S rl,}BEDDED Ii,) THE' 

n " , , u;" 0R.":"o 

3 0 0 P Po S S ~.\1 ~J R D S . 
310 

·3?O 
330 
·31;0 

'350 
360 
3 70 
380 . 
3 ()O 
Ij on 
l! 10 

. 1111 
lil2 
111 L[ 

ill S 
1;?0 

. 1/.1 TWl:" I~Jj""ll-A~ vr: O C'Tn r,l r:IF' ·!'l.'";:LD PI\(~CI.Ir:n')D(" ~'J_TL1_ .. "I ~'L.. " _ . L- ~ .• J'.)_ '.'.',.) 'I:J.I.., 1·\,..J,.)~/:_}J .. !... .... l ~ __ 

DC:- "1 Lr.~T~r.D ('OILY 1 PIT<.. .... · -,r~· rr 1·~~r.'7) nD'r' UL~ t'\~ \:) !L'..L .:)1'. fS ..:" .• J :-:L 1 ,:·, ... )J.1·.':n, u . 

ET C" \II ILL /\ L L (t) 1:,1 UP' T ~j G C H ,!\ r:: ACT EnS· ~: n . S f.H'j E ;'i.6. P PIn ·3 
. . f;1U S T D E /\ P P LIE D T 0 T H F G C ~-U\ R [\ C T C R S T:) ? P ~~ Due E THE· 

DAC:~I'I"'D:D Tllr.. F01LL (/l'dIf.Jl~ ~l"IAP':)l" T \l;~ l~ITLL qr.;- I_J.~F1lJ·'·" J i ~....,\ tJJt.. ~,_ ,,, .'.1\,' l~.4 •• J.. 1.1'-'" \,,_ ... ~.... __ ., 

t\SSUftlli·JG THE PAf:~)\'JOP.D I~; ·cnnp~~SSD (if THE ;1' CHAR(.;CTERS 
C 19 . C2, "00 , Cg T}[Er··J TI·:E t:LG~;nITH::'j IS 
( ( ( ( ( ( (C 1 * rJ + C? ) ~i: tH- G.3 ) :1~ {'.J + O·:~ ) ::~ fH- eLi ) :::;\) +. C3 :r~ \'! '" Q., +. cg ) 

. \:!lfERE n IS ERllM_ Tn f):, 146~1 p[\SF. [;0' In 0RDE~ 
Te! eET !I.N 1 g. BIT ::1ESULT US.E THE L0t!/ n~DCF~ 1 f; 
PITS 0F THE H;::SUL.T. 
·T):;' ' .. j(". DI\'--!C1.;::n .. "';1j "TC")' C'ln/-,DLTfo'fr ..... lu~~:.I' Tl.f':" Htll ur:- u- _T ... c)'.-

_ j t· . l:-t •. ; .. ) ~ •. " , l _ ... .....' '. I ..... __ • t, ___ . . .. I • '~J " .i... L .... 

, SUPPLIED AiJT;";t';/\TICi~L.LY.8Y EVERY SYSTEfil o 



'130 
Ij!{ 0 
l: 50 
!j(-;O 

/! 70 
lIRa· 
LI90 
500 
510 
520. 
530 

. 5 i lO 
550 
5~O 
570 . 
580 
590' 
~oo 

6io 
. ~30. 

G 1! (): 

650 
5(~O 

.. (.70' 
672 
674 . 
675 
S7fj 
()SO· 
6~32 
(;~/1 
6H()' . 
688 
69.0 

'700 
710 

. 720 
730 
7L! 0 
750 . 
7f)O 
770 
780 

r,HP..R~\CTE~ PILES 

PANIC 

.'. 

S.I~ICZ THE sr'::t~LLF:ST lJ!'·)IT THE FILE SYSTSr~1 IS Cf.\PAnLE DF' 
}.r~\~JDl Tr)G TS A l;r'."I~'D ALL Cq.~Rf~CTf.R FILES ['lUST ~", _._ •. _eo .•. , •• , I. 

,C(1i'lSIST c;;.' Lp:~n ·G}!I-\RACT£R~~(/\;';SUr~lIilG.TH?RF. ·t;HE ~'J 1.,,1:}nns· 
T!CJ l~llk FTI t::') Tl:7;'o/ E, l-~' i .. l(\ E"llD (,1'7 17 1·Lr.;'" ·Clr~\T")/\CTr.P G·'.! J. : • I.. _l. '-. .:. I L \. ...., j .. • ..j ... I 'J. ._.' I.. .. (. _ •• : ..... 

TI-[t;" S V" 1" r.f··\C' L r.\1r.L -1 u r;,'D r.r. (-';1:> i:' C \.T t:. D ,II C1' '::"D ' r. I L r. c 1','jIJ':-:~ -1 . ~ ! • •. .. ... ') • _ , •• ' ,~ I :... e· I \ .~ J \ Z:, ... } j \ :.- J ~ • \ ~ -. J. \ L ... , \ I' . L .. , ... ) ......, 

.~\~ t:o·lJ·("11~··io'·~',ITFf' 7(:"; 1\. rr111LT1-oLr; 0,;'L1' ·Cl{,!9·/lC·1~r:'9C: .. r.>1·!'·:r. . 
• ... .• _ ,-\ ~ '1, ...... ._1.) _. ,'\ • J 1. J!-.... • . !, •••• ~ 1.." I ... · 0 ~ •.• . 

DEL E TEe H ~~. R {\ C IE R ( (:: C T (\ L 1 7 7 ) ~; H f.'ll j L D· Fi E USE P /\ !:") THE F ILL. 
'CHAR:'~CTER Hf:C~~ ,THF. fILE D;~F.S ·;'.;ST. TURn· nUT TU }/I\VF: EX/\CTLY 

. !pi!N CHARACTtRS o THE FILE CH~iRf\CTE~~ \'JILL f\LS0 
Hl\'JE T'0 1)[ IJSED VPE~J ·PRIIINCI'.j \'J0RD~; ~H) [\ rE~:,;:~TE 

C rH~~:nLE g 

THE B~EA}( CHAR!\CTER '\IJILL AL'~}~.Ys· RESULT I N f.. fi1iJVE 
~. . 0F (1NE LEVEL UPI.'JAF~D IN THESPA1,;U,l TREE:CSPf\\'HJING C.L\USES 

. f'10VEf:iENT D0' .. ,1N A LEVEL) 0 H0Ri1jALL Y TH IS rlEJ~:'~S THE 
\ . 

CUHRE\·J.T J08 1$ (.\.BrJRTf.D AnD TEE EXE,CUTIVE RETURNS 
C:lNTR0L T~) THE fl.nCESTgRAL· J3BG 



,0LJ .. 
o L n p !( ~~18 L E f'i N ,I.': ~; E- - ;. f': IlL. T V 

, RF.t~D.Y~ 

LIST, 
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Structure of th~ job stack 
.'.t t~H~ bottom of 'the. stack is fixed format information that nCV('r varies fr,oiu'" 
joh to joh. Th.is contains the [tccount nurllb,!r for bill in[S a~d pointers l~sc.d 
to l-cfcrcncc file buffcrs ::Ind pointers.. It' also contains the saved instruction, 
counter plus inJicntors and the save.d re.giGters~ This is t~\erethe registers 
mid ,indic:\t~rs nrc alHiys saved t'lhcncver thc progr.:tm is not currently being e.xecuted. 
001. t9P ocr th~e. f5.xcd locations ;).re the bnffers used by th~ file system o Th.ese 

'nrc of vnrio.hlc length so the. nre.nmust 'be allocated dYi.::amically. 'In the first 
imi>le.mcntntion th~ bu!.:tert~ Hill, all be the s?.me size (the maximnm) to si:nplify ~t:he' 
design of the file systcr,lr, There Hill 0.1.30' be. info1:"mation :'18 ,to device address J ' 

ar:lOunt of buffer filled, link inform~tionJ and interrupt 10c2.tion:~ and data 
control Hord st()rrlg~ 0 If fl., user cal. J. s the (~:-;cc ~'lith ~ fil~ call thnt 't,~;)uldc::cce.d 
the limits of his state vee-'cor, he is immediately s'\vappec1 out \.Jith '-'c.heIG q.ecreIP.ehtcd 
by one,'ana the state v~ctor inCrei:lcnted 'by 1/2 Ko ,·Tnen 'he is S\~~p?e.d bo.c1: in, 
the ?!HE ~.1ill' then be' ~xGcilted again and the file call "Jill the.n be proc,essc.c1 .. 
1\11 of this operation is hidden from the user. }!~mory alloco.tion is done by , 
the. t~~ivi.ilscheme. of' assigning the. :nc.xt available me.mor.y to the nex,t' prograo e 

~'!hCll th.is. 'runs ol.rt, of mem~ry because the next program vlori ~t fit.:! the algorithll1 
"\]['.it3 'until the lO\oJest portion o~ r.lemo~y' is fre.e. and the process s-tarts over 
a~ain.. ,The scheduling algorithm is, dOl:.e by reference to 2 tables:l the run flag 
tahle nncl' the priority tahle.. One P2.SS is made 'through the tHO tables every 

,qunntuI!"" ;:, ':1:.l the tables arc. updatec1.o The progr2.ffi Hith the higl~est prm.ority 
th::t~ is l~c[\dy to run is run.. ' If,there is no program ready to run~' 'the, system 
units unt:Ll onG is rendy" Th.e scheduling,r.j_s:o:.·itl\m operates on the, principl'e 
that if the.rc. ar-e n 1.2.s("~:.~s J each user is c.nti-:.:J.88. ~-:.o lin th of thl2. avail?-ble 
tUl.chinc time... Then::.i:ore., <'. user ~.Jho does a lot of ~c.al time input t-lith'very 
1 itt,le caicul.2:t;.ing Hill get fast re.sponse, tir~'.e,';>ll:.i.l~ c1 user \-711.0 re.qui:.-e.s a 'gre.C\t 
deal of r.LD..chj.l1t.! time tvill 'not: delay 'the systc.r.1 for the othc.r users but \vil1 still 
d':~t his :;!1,"=trc. of th0.,corrmutcr 0 The al(1o,'orithm is ,dE!signed so that. the. priority 
~- . 
0: n pro~ra!n i:1cre.o,ses exponentially to one Hhe.n the program is not being run 
R!1G dec!'~G::lse.s e.:.:ponential1y to zero t'Jhe.n it isheing ,runo Tb,ererore, t1:e. 
priori~y :c0.prcsents a. Heigh-ted average of the past usage of the computer by the 
progrtiM and cnn be. uSGd as an indication .of program priority by the scheduling 
algorithI;\., 
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.E:c(:cut i Vi:! fu::~ct ion:5 
'i.'l~e c.~:c~:utit!'e is the section of: ,code. t:ho.t is pC!!Hnn8ntly in core and pcrforms 

.... :'unct i 6ns S~!C!t <1.5 schcJul in~" and memory n 11oc~ti.on" . These fUI1Ct ions ." that" e.nable. 
ti:·1C s!~n:..·ir:G to function arc invisible. to t}:,e user progr2l'l and th~ user can' '·lrite 
h1.· r t· .~. t l ..... • t'" 1 • t 1 . - • 1 . ... s eu l.nC8 ~'!L,.n .le assump~~on 'l1:1,: 'I.e 1.S • l(:., onlY one. USl.ng t le machlneo Of 
cou!.·~c., th,~ use.r- must adh.::.re to ccrtnin C0rrvent i')~1S or he. cannot tnke full ':l(lvan~3b~ 
of the sys tc:n. • :\11 I/O must be done thr.01.lgh the file. sys ~eiilo no I/O c::n re.fer ' 
to r.1 sp(!cific u(:v:!.cc or usc a specific, device aildress a 'fite aVc1iln.blc.. cnlls on 
t!1.c. file sj"stem ~rc: given· on c::n:.othf'r p~gc(r ether cnll s nrc: 

CLOCK 

SET 1'11 ~ER 

~iv0.S the rllnnir~g time.· in 15,,625 usec· i.l1tervn.ls 

th2. .:.,.' 
L.l.'iiiC or: day in the: '.0 in edited L~CJ format 

CCI.US':!S t.he. i?rogrnm to rCSUl"l"":.8. exe.c~ltion only Hhen the condition 
sjecificJ is satisfied 

cnuses th~ }1\R. to be S~?t inside ·the user proe;rax."11 [used £0 " ,1,--.1",-:-;1.· ........ J 
.I. u"~_uQG "\,,;.l 

C<1US,?S· a timer runout fnul t at the e.nd of the; given e~~ccutiGn time 

c::.!.!SCS the execution of: ~ spapned pl·OCCSS. corrununicatio:1. ~etHccn 
p!.~occs;;es is by interrupts and file. opcra·tionso a file C211 :11so 
b~ S·2.t up so 8. H1:itc or a read refers to the other proc0ss? 
openc.d fil(!s Clln also b~ transfered to the. spa~~1i1e:l process to use. 
as i..ts OHn. 

causes i17rmcdiatc termination of tIl.:::. ·!)rocess and the. incrcl:"c'l"l.tal 
c.-":'~1ping of files closcd[?]and the. re;ssignm8.nt of spccin.l files 
[ ~',:'llctyl'I?"" 1 ..... ""'" ,-0 .! 

note.: \'~:1";::..:1,~\:e= the user S0.ts the base ;-=!'-1clress regist0.r to on value t1:~t docs not 
include; t;'.(! ::.lult locations, he. irr.meclif\~ely gets control of any f.:lu'J.t Hith the ba.sc; 
!1.ill~~c.sc- rc':·~ ,..{-r.-1' -'~?C'nz. --0 i-'ll~ o·~·ic:l.·""~"l \;"""Ilur.> and !le "-leo r:t:>'l-c- C .... 11~··~O., or- i'~.TT.' f!:lult'C' •.• l"~""~,, ... o~VV\"- .. - _\':;'--.,J\.;...L.. l,... 6.00 '- ---:O".v &..;.<1. (.1._~ ... L .l '- '\,..# o~_v 'oJ l.J....... • .. __ .. ~ ~ ~~o 

!-t is tlv:':!~:-~::orc il:":.J?ossib1e. for th~ program to get out of contro] hy rr.a:;:ing cnlls on 
t.:1.C ~:~cct!t ivc. 0 'i'hc only faul ts that the. user cnnnot normally get control qf nre: 
shut down~ connect, parity, startup, e.xecuteo It is to he noticed th~t the U~~r 
cannot. igL~ore. interrupts with n RET ,':-1 because. th·~ stored Ie is Hith respect to 
j;it r.l1ot.h..::;.::: 'btLS~ a..:.1dl.~ess 0 'n18 SET 13.h,.':~ call Zivcs the user the. option or transfcring 
to n ny s 1a vc;. 10ca t ion Hi th any machine. registers and incl ica tors 0 Thus a prcgr;:.m 
("[l.iI be. r-c~t,'lrtec1.. Tlli_~~. fe~lture is mainly used Hith IJ~bug~ing" Th.e m.;1.:"':)ter fil~ 
dii.:ecto:--y is keep ill. ·memory at all tiraes in [read only sto;:age] ,\-7ith a copy on all 
randon access storage devices~ Arens used in swappin~ arc in the master file dii-
(:.ctory 'to r:linimizc the, time to find :1 sHapa(ldrcss 0 All other catal o~~s are. on 
!ligh sp~cJ Gtorz~~e.. All ca'c.nlogs 'Vd,t:h high"nnticipntcd usage:. are dnplicat'2d to 
~urtrd ::I"~·:(1in8t errors.. If a t.ele.t.ype connected to :.l user pro'gram dissnppe.n-cs, 
this condition is reflected to the user program and ~ll progr~\s relnt~d to it .. 
\,11 programs for ~.]1tich the. teletype use~: could be. billed must terminate in a sh.ort 
time (they should preserve theIi1sc:.1 ves for re.sta rt) or they \.]i11 be. nborted by the 
'::.~<ecl.!tive. This is to prevent accidental clearinz out of a 'teletype from l:unning 
./:p n laJ.:"~e hill" 



!7ormat of !: catalo1, . 

Ench (!~t:1.log entry contnins th{-! follm.iine 5.nfc,rmntion: 

'1 . nC11ne. of r: 1.1 c or C:1 !::11og 
2 restriction bit~ (read permit 7 temporary file etco)[f~l~ or catnlog] 
3 nCli11C of trnl) file or passHord 
.!~ dnt:e of last l'~odi~icL, .. ::ion (or incre.rllcntal dump ,tape. number, or, uate). 
5 ~t;1~f.8tj.c;1.1 i.l1fo!,i'1Cltinn (u~.~gc etc .. ) 
G :..1evice p..dll rer 8 

T .. inks h[\vc :1 (1i.!:::c:!.~c.nt :format h'..lt since they 'Hill not be i.1~pl('!!"!(;ntcd ,soon no 
detailed fOlTlat information is give::! .. 

Th~:·e L~ :1 bit tha t t·:ill pr~vcnt the cod0.d (1.:1. te' 'and stn t istical' illformnt ion frO!ll 

, being upllatccl so that often u8cd catalogs 'Hill not have. to ,constant:.ly be re.'t"Tritte.n 
'b:.'.ck onto the drum or disk. .This bit cannot be 'get by the system? but is init i;''. 1 J y 
plncc~ on the master file directory and all oth~r directories that ~rc oft~~ us~d, 

, and never dunpt~d bcc:'\ll~c. of inactivity. 



Status rG.tl.li:-ns of the file systGtn 

Un1 (!2!1 the cn11 to the f5,le system is' in e.::ror· (~Tronri fOrinaS:;' etc.) the 
file systen Hill return imrl1c.diately ~'lithout any info:::i~ation e.:·:c:er:-t 'that the. 
en11. iv:.1S accepted.. ~':llCl1 the file Syst2!Tl cOl":1plctes 'its' task;) it'.~Jill interrupt 
the 'js~r proGr;lrn 9 Th~ ~t.'='.tus returns of the. cor,'l.pletcd· ope.r:ltinn cannot be 
tr.:1.nsni.ttcc1 through the. rczistcrs he.cause the;r ~olil1 eont.ain the. tiset~3' 
re.::;istc.rs ('It the tim0 of the. intcrrlrpto Thc stntUG rcturnscrlnnot be. stel'e.o· 
~n n At~ndnr~ location because of the possibility of si~mltancous interr~pts.· 
th~ fil~ system ~ .. 7ill thcr(:fol-e store. the stntu8 r·~turn oi:' the completed operation 
by reference to a standD.rd pointer word 0 The file system iolill store the ·st·,').tus· 
rp.turn :i.n the s1.~.vc , ocation specifi0.d hy ::hc. pilinter iol(>1:-c1 c. -. It 'tV'il1 the.n 
refci"· to the pointer '~'lOrd Hi-::h a NOP 'h1ith an AD .modi.ficationo thus the. status 
returns Hill he s'tOl.~ed in ~ list CI If. the del t~. specified in the pointer is 
zero) no incre~~ntinG will t~ka place ~nd all.st~tus returns will be stored in 
the samc Ioea t.iol!. The. user pTogram c'an e.ither scan the table for the nCH 
'st8tUS returns or hl2. C3;':';.1 at t!'!.e ste:.rt of each in.tci:-rupt routine, pick up 't:he 
stCl tus ret.ni:"ns i.J5.t11 an SD f,1.odific;·\ t i.O~l., ~.:r tl\c. user :~i"C:~(U::::.~I ;:l'i:i:(tj,~up:tr.lf 
.. ;-:, .... \.,\~!'>. t"l~.~ •.• '·r .... ' .. ·,t ,I~.I •• I~ J:~ 1 ~!.(! 1~·1~ 1rt ('. I, ~.~ .. t .: 01 " :l .. 1. :.) ,1 ·~lf,..t· I,l .. ' "I ~!. '1" '!.l"Uo .. l:'.,~'; I j~' ·V· t~ ~!.-~ I Il~ (l \ 11.-11' - 1 "'l'" yo:> 
........ j. ... ~....;l~ .. - ... ~ .. ·_J.~"r .. il 'l.~ 'r!·, il r"r t'" (I '1-i.,..lr-;--; ...... \ .. i~)·~·\" t'" t .~.LJ I 'f t l• ~ll rlf t,-\""/ I t'i~r I·~( .. ' .. ~ Ilor \! - . rJ.. .... (;i, .oJ 

pic!~ up the st;Jtes return th2.t cause.d tiLe::. iat~::--':"'t':.9~9 Think about this for 
aHhile. to be. convinced th<J.t thi~ is tru~ ... It is b~32d Ill2.in).y. on thc fact that 
.J..hr> ~"" ...... in'l-('·r·'-·I·')" J· o ~--:.1~~ ....:, .... c"" 1.·s ':-'1~ f-1.:"''''':';' c-;-;~ i~'o;,;~,;,~"c'::.·':;· -_In'''l...c.'~1-l·lD1.°:'~· (~10 no~-.... ~ ~c.:'.J\'" ..1-1. """,, • • ~ ,~\..... l.. L..c.c. ... "'\.,:; lJ ... C'",- \",;"..-.. LotlC. _ .1.. .. :>'""" •• ,,"," _~1..~. __ ""'" ,,-Uo ... _ ..... _ ... 

hD,\,c to be :i.nhii)i·ccd before the status return is loadc::.d" It: is not kno~m yet 
,,,,hcthcr th~ st~~:us return Hill tD.ke. up one ~'lOrd' or tHO bet. US0.J:' progrnuls should 

. . I . . 

'[t8SUr:1C tHO Sf;:itt:S return~l; Hords" These statuses Hill' info::lTI the user '\olilE:tli.er any 
unusunl conditi0:1S '·Jere oct.ectcd on the p~~evious con::-:1and. It Hill also conta~n 
th~ inr:orlil2~tioi.1 as to the numbe.r of Hords read if the' oper2tioll Has terminatf:'d by 
an end of reco~'(1 or :1n Cl1G of file- Exc .. mple of. a' file copyinG' routii:1e: 

~\ll files c..1.~C assumed to be. open8d" 
.. This rontine copies file 1 into file 2. 
Error detection and end of file handling is omittcd o 

TP,J\. f:ntl 
intI: ::; Sn.EG re~l 

IJD:'Q statl.ls,f2~ 

TI·fi e.ndchlc 
HR:TE 2,i2,m;)n 
LREG reg1 
RET il 

File 2 ir:terrupt routine: __ :s~~.~o:.:; ... ,..;;~-.::.:~~ ... 

int2: 
TR:\ int2 

'''.-~;.---.:-:-=-­
SJ.\,t;\,;; reg2 
LDAQ' stat:us:1 SD 
TMl. check 
READ 1, i1 ~m,n 
LI~EG reg2 
IU~T ~2 

i2 is the 2nd interrupt location 

This intcrrupt routine could be ouf:fer('d ,·lith little additional effort .. 
Notic~ that the st~tUG return is loaded once as a' prirt of both interrupt 
rout ines • In thj.s example only one f: ile. oper~t ion. 1.S in pro;.;rcs sa t. any 
given in~~t:~nt "hut the presence of other file. Dctivi.tics Houlel not affect the 
oneratiort of: these rOlltinr.:s.. Even Hith the simul taneolts oDcra~5.on of sc.vcr2..1 
fj.lc ·op.?.r.:1tions) it is unneccss:1r.y (and uslc.ss) to set· the inhibit bit on in 
t:1.C 5.nt.ernJpt routines.. Several interrupts m:: .. y tn.ke pJ.ace simultancously a.nd 
the user mu~t exit the interrupt routine nOITi1ally (n.El') or interrupts v7ill be 10sto 



. ~·Jhe:l~ver the. I/O interrupt· routine is· bei"i1~~~ eX0.cuted, all programs currently 
in. m~r.lory h::1.ve all of their regi3tr~rs and ind iC2."i:ors stored in a standard place· 
in th~ pro~r[lm hcc.der (I i·Jhen the I/O intclTupt r01rt:ine \-l3.nts to trp...p auscr 
progr.:1.TH, it· londs the saved instruction cotmtc::.~ and indicators for the prograr.1 
and stores it ~n the location !E:::.p. I1: then stores the location ·.0£ trnp+I· in 
·the saved instruct.ion . counter location. The effect· of· this is tl'<l.t u-hcn the 
pro~ro.m is .restor-e.d it Hill exe.cute the instructiopin location tr.1p·;·l ~·;rit!l all 
indicators and registers unchr.mgec:» The proc;r~m C3n ignore th.e interrupt by .. 
p1(lc:l.n~· a I!ET "''"-1 in tra12.+1" under no circ1.:;:nst::'.nces should a user spcc~fy the· 
snme trap lo.cation for mOi..~e than one operation" If he docs., there ~s a chance· 
that the ~~ro~rml1. may never 1c~ .. :c the interrupt routine as. severnl simulnted traps 
n .... t~r occur nt th~ sm:~e tir·1c.. IE t,;;o tr~pc OCCU3..~ at ne2.rly the sa~c time, th~ 
s·:;com.1 ·user· interrupt. routine "t·jill he. cxccllt~d ::i2:St." The \\1ord t:'.nt is. sto·Locd 
in location tr:1..D contains. the i!1s-::ru~tion countc:..~ LH1d the indicators.. It ~'!;S.Q . 

. ~.~-o-:::~~..1::i:i-f Et. ~i l~ .1.:li;:C?-:29;:'~·S:) :·::.::il~:-';:0.:-.'li:. /s.~:f(.ip:~~:-=-(j.S-=::~?:~':5~~>~ !.:~~1),ii~~j.\~~~~::~29f~18'~~:b Tl~e 
po 8 S i hIe ret 1.1 rns a"!:"i2.: ~._ .r-/V~.1 .re ~)!<-( .-u:;e,J-.-. .r'''''V~-.....(/L c .:./--1 

~oD~al -. n6 unus~~l conditions, operation succ~ssful1y ccmpleted 
End of: rf:co;.~d - C:.on e.nd of: recoY."cl ,\·;rQS detected on the l.:1.ct opcr.:ttio:l. mU.Gt is sue. 

another rend ~o~nand to conti~u~ rending the file. 
End of file - an end··of file \'I."'tS detected on the. last operation.. cannot cO":·i::i.l"l.ue 
2rror ~ t.:nrcccve.~ab1c C'.rro::,.. an attempt Hill be r~12.de to rc~torc the ·file f.rom 

tIle du:·.1p t~ipC but you lose. for nOH . 

l'rotcct ion violation - in~orrc.ct pas S\·;rord or pl-j.ve18f,t.::G COln;na!~d 
rile not open - operation requircs file specified to he open for rca(l/Hritc etc. 
l]uplic:lte. narrLC .. .n.-tte..T'o1pt: to create tHO files of the 8<1111.C nC!.r:1C 

On n rco.d, the usel~ should HD.it to be intcr:cnptecl before 2.:;:teIl1ptLng ·to use. 
nn~' of the clatn rc.::d in... On a \-Jri.te, the l~ser ~ust not ch2.ngc the data until 
he h:;.!;. beep interrupted. ;\. copy cOlim1and can be stopped .:t t nn;T t i!:lC [~C.; ·ehoH J. 
_'. user should nevc.r execute ;1 DIS instruction.. If he rCtus"i: Hait for th.'?- completion 
of tJ. fiJ.e oocrat5.0n h.e. should e:cccn"i:e a call nS~'7AP UI·~;~:!J., COnDITIOn" ancl . specify 
the conditi~ns t.lw.t nllls Jc h~ 11l2.t bcfore I?~f.l~[~ continnint:.. The. format of thi.s call 
nre. unl::notm but suggestions <tre Helcorac .. 



File System Calls 

OPEN FO~ n.E:'.nD:C i, tra~, nam'Zo, pasm·;orc1 

Search catalog i for l1nnl3 and verify pass~.jQ~d if a!ly~ 
to location trap. 

OPEl'! FOLt :\PPEi:mIHG i I trap, na1l1C, pnss'\vo~d 

Search cntnlog i for narea and verify pns~~or1 if anyo 
to location t~2P. -,--' 
R~\P i, trap, m, n 

from f'ile i 

Hhcn' complete, trap use.r 

Read the next n Hords into memo::y location !!Y'and tr-a1? user to .location trap ""he.n done. 
, n_ . .... ~' 'n·...... '.,-: 

f" "- ')" I 0" '-- l' ',;-':~""0 . 
\ I... ., "'", . J'''' ..... -~' 
~~ITE i~, trap, m, n 

~\ppcnd the 'next n '<lords frqm memory location m to file. i. ~nd trap user to location 
trap , ..... hell done.. 

CLOSE i, trap 

Close file i the.l1 trap user to location ~p..0 

CRE\I'S ,i, trap, l1al~c.~ restrictions 

erea te. un entry .o~~ n~ml3. i-a c8.talog i with !.~cstricti.o:l.3" 
und trap user to loc~t~on tr&po 

DEs':'rrOY i, trap) ;:w .. m3~ passHord 

Open the file for. Hritihg 

Delete nnn2 in catalog i if pass~rord is co~rect~ Then trap uscr to locat,ion trap. 

Search· catalo~ 2:. for ~~ and ve.ri.f:y P.7:ss\oJord if any" 
Llnd repl:-tce old rcs-C,rictions lJy !'8.stric·tiol1s. 

COpy i ~ j ~,n, trap 

T.hen chan:5'e. name to r..e~\'~amc 

Copy file i into file j but not more. than n :,\·1Ords., The:-t t~-aI? user to loc:J.tion trap .. 
This co~"tTla;-d is design-;d for usc ~vith tcletype.s by allm·}ing the. telctYl)CS to input 
directly LTtO D fiJe. ~vithout explicit r~ad 2.n(1 ~v:'itc COITS'~~llCSo It Hill te::1llinate 
on n Hords or on an end of re.cqrd 07: end of file" 
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