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COMlVrATIOM cuua 

lluaachuetts lr&ati tute of TeolmolOQ 
C&llbridae 39, lfasaadauaetu 

TO: All PJ.oosr--.n 
I'RC8: F. J. Corba tct', J. Sal tzer, If. Barta, T. Baa tiDe• 

SUBJECT: AD Abbreviated Dltacrtpttoo ot tile MD Compiler LaJ:taU.c• 

Tile MD capUer was deaipecl &Ad p;nparecl ortcmal~ for tile 
1811 704 coepater bf B. Arctoa, B. Galle&" aad a. QraJI&ul at tile VlaiYenttr 
ot JU.clllpa. 'l'lle . ca~piler llu aub!aeq'WIIItlJ beea coaven.d to tlae 1811 
7010 bJ ~ IU.cll1pa II'OIIP aDd wttll tlletr coapen.t1ca beela adapted bJ 
tile MIT oQ.patat1• CeDtel' ataff to work wttllia tiMt ~~J'AP .__1tor 
·IJ•t•• ••eel ca _., 7080 Mela!Dea. 'I'M 111\D lupqe lllu..., ot a. 
reatuea fOaacs iD rla1'ltAlr l.t. AI4IIL 01, ALGa. eo aac1 taae- aoc.•to-tMt• 
mtroducecl l'tllllTltd IV. 81Doe MD· lau few reatriat1011a ad 1a latclalJ 
fla1ble, it ta wU.-au1ted aa aa ta1tia1 CGIIpllter·l--aae. ~er, 
mce a PJ:'OS..._r bu Matered oae 1...-ce, paen.l tr&IJOI"ieDce •• 
8lloa tlut.t nbaaq118Jlt laapqea are •• euler to leam. · 

OlalJ aa ••eatial aubMt of tlae MD 1...-.. ia offered ben blat 
tllia a11bset 1a nffioteat for COIIPlete, oornct PI"'C.,_• 'I'M fllll 
1J~~~~W~Ce apeoif1oat1aa 1a 11vea 1A '&.be 16\D. Refena~ lllaual (bat etua 
tJae fllaal clefiatttca of U.. l ...... e, of COUI'Mo 1apJ.1c1tJ.J. coataillecl 
ill ca.. 11\D caap11er PNCr&a or apprcr.iaatelJ 11,000 tutncttou.) 

B. !J'pea of Ccmataata 

1o lateser; Of M181tllde 1Q8 tJaaa ,..., aacl priai'UJ Uecl for 
couatU. aDcl iat .. er ar1tllllet1o. Jateaer cautaata 
are wr1ttea ta·· ac:.t.al Wltll aa opt1caa1 plu aip 
tf poa1t1ve or· aa obltptoq aiDU .. •t.P if MS&tlve 
blat wttlaoat a poiat. IDapJ.ea: . 4 0 ..... •100 

lo l'loattDc-po1Dt: of apttllde ael'O or 111 tM approaiaate raac• 10-31 to 1031 
'daeae Dll8bera are prt-.r11J ued ill aritllllet,tc 
oal0111at1ouo· l'l~tilll-poiat CGU~taata MJ be 
wr1ttea wi" or witbaaC eapoaeata. If wrtttea 
Jritlaallt aa upaa•t, tiM CODIIbat ccatat.aa trca 
cae to etala~ cli&tta aDd a decial polat., wlatcla .. , 
M w:dtteD0 . INt wlatda •J appear ..,_.re 1a tbe 
awataer. 

If tlae Duaber ta wrtttea witla aa exp011nt, it 
~N~Jt coatam fi'OIB •• to e~bt cltctta wttla or wltlaout 
a deolal poillt, followed bJ' tbe letter B1 foll011ed 
bJ' tlae upcaeiat of die power of 10 t:Jaat alttpliea 
tiMt IIUIIber. 
Baaaplea: a.o, 3. ,+.3 -123.45889 
3.Cl8+9, +87.6B-30, 1008-6, -.tB3 

.·~ 
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l?aJ• 3 

1a the usual a.lgeb raic notat10ft { dl"ll·o th0 vn~t.t4't will bo of tht: fl•ttac• 
· pollat modli!' oocause of th" ll•tU.-potat five).. All oP.tratiou aust be 
explicitly atated,.eolo ~B)C is not correct, bUt ~)-c ta correcto 

Tlao nault of aA7 inwaer IIOde calculatiOD. is an in~er. Wbala wo 
1ntepr aoda awabers an di,iclec:l ODlJ tM intecer portioa ot tbe :naul t 
iS kept as tile quotieat; tile fmcti.ODal portiOD of tile rea•lt is cliscal'dad 
8olo 1/3 a 2 

Boolean •xpressiODa Jaave tbe v.alqes true • or talae. TM7 .. , be to..-.d 
uaiD& parent!aeaes and tiM opttrators .. !lOr o 0 .. M., • .AJID., • "TIISH.,, aa4 .IQYo • 
for "negatiOD", ''tnclu1¥e or" 11 "aa.cl" 9 "iaplicatton" 9 aacl "eq'tl1¥&1•ce" 0 

respectivelTo The allowed conati~tonta ot booleaa expresatona· are relattoaa 
which Jaave booleaa valuea. Booleaa-valuecl relatioaa are > 0~ 0 •0,1,~, ucl 
vtltda tor tJposraplatcal reaa011a are writtea aa .,00 • .,01.," .& .. , oRo 0 .. LE.._ 
aacl .,L: reapec'CivelJ; U.se relatiou .. , occur betwMD aDJ wo arit:lllaUo 
ezpreaaiGDa aa4 •laecl aodea are aUoweclo . Por oUIPle 

((Ul:a) 1\ (cu4d)) V (e1+6)::7 (a/1000.)) 

Go Stateauata 

A procraa coa.a1su of a collection of subpi'Oflr&u.. Bacll aubprosraa 
wdttea iD Ute MAD l~~D~W~ae coosiata of· a aequeoce of MD atate•nta~~. 
Thue state•nts, wllicll coapUe iDto ae.-.u of Mcbiae laapqe iastruc­
t1ans9 fall iDto 4 oa~aoriea: 

lo Subatitv.t1oa State.MDta are ot the fora 

aab 

wllere b ia aa expreaaioa aad a 1a a variable o Wllea executed tM 
new value ac tbe variable a <iD ~ appropriate 80de) ia coaputecl 
b7 eval.uattac tbe expreaaioa bo Tbua it 1a potJaible t.o traaafona 
:troa fixed to IJ.oa•laa vtC.-vena.. Jfote that if tlae variable 
!. appears 1D dMt eapnaa1Qil !!,11 die old. value of !. 1a uaecl 1D 'tile 
coep~~ tat too o kallplea ~ 

Y• ALP&V(IMC)•BI'i'A+ao0"'8 
J• J+l 

~o Colltrol State~~eats 

ao TRAISrEa Ttl a is a atatcaeat wlaicll wben executed causes tbe 
pracraa to traaater to the atateMat labele4 !. 1!a ita lett--reiD 
(cola., 1-lO)o Stateaeata are labeled 1a tbe • ._ W&J" u variable& 
aAd eacla label a.ut ~ .eli& tinct fi'OII all Otllel' atate-t labels e 

variables 0 arra)'a 0 or :fuact1on .... o Bxaaple t 



Par;e 4 

b,. 1fBBKSVBR bas is a $1J!lple coaditiOGal s~ateaent trlutnt J! 
is a booleaa express ian& and • is auy executable state-t •:.capt g 

Etm SF PKIJGRAII, another WHKDWRa TlmSUGH or a fW'lcUOD BITRV. lt 
tile booleaa expression is true tbe statement a wUl be eaeoutedo 
Otherwise control will pass to tbe neat state~t followtac ~ 
cODclitiooal,. The COla& ia thia atateaent auat be writtea. 
Bxaaplos: 

WBBltiV&a l.oLolOO, TRAMSn.ll 'lfi S'IVIP 

WBEDYBl\ Y .a.II ...... &~B,.lU, w.u 

c ., Tile sequ.uce 

WIIUBVBR b 
0 

0~0 

000 

OOD 

lh'JIBRWJS& 
000 

is. a coapowad coadit1ooal atateaent nero tile 
!J. are booleaa expresatoas and tba dots are aay aequnce of stateaeatso 
The coapouad cOAditional is a pattera of atateaeats which allows tbe 
coadi tioual executioa of just oae of tile prosraa se.-nta bn.ckete4 
by tllo ~1cated atate~~eDtao Tile sesmeat executed. la cleterauaecl 
b)' tbe first bcoleu expreaa101l ~ whicb is trueo All)' or all of t1ae 
fiK WDKBYBR atateaeo.ts or the tiTJfBRWIBB atateiMilt a&)' be Ollitted .. 
After the CCDditiaoal executioa of ODe pl'QCraa B$1MDta procna 
cootrol auta.attcallJ tn.nafera to tbe atate .. at locicallJ followtas 
'tJie l'Oqllincl BID ffF CIIIMDlTUIIIA.L atateli&Dt"- Tilts coapouacl coadttioaal 
is disttQauished froa the staple comdttiaaal b)' tbe absence of a 

. comaa toliowtnc tbe booleaa expreaaioaao 

paapleag 

WUJIIBVBR XoLB.,O 
Y.Oo 
a-t .. 

8t& WI1QBVBR XoG,lO .. 
Ytrl.Oo 
Z-.100 .. 

ar&BBWISB 
Y.X 
Z140o *X 

· UD /JII otiiDITI~ ,. 

IB&NBVBR W.LolO~ 
TRAMSPBR 1\9 I.MP2 

8l WHBRBVIR WoLo30o 
Tl\f\lfSFB& 'JJ) UlfJP3 

&MD fSP QiJlO)ITISML 

I"- . ·=-. 



Paae a 

do TIIRIJUOB 8 0 Ftia v $ 61;1 a e:;a~ b ~- aa 1terat10D ataw•at 
wb1cll operates as tol.lc:Na~t·----~·-· 

1... 'l'lle variable v u set equal to tbe upreaaiaa •1• 
3, Tbe boolear& ezpressiOD b :!.8 te&t&do lf b 18 ti'Ueo 

procraa caotrol paaaea io the atate .. nt ~ftet tba 
atate.rat labeled !.o 

3., If b ia false, tile ataw•Dta up to aad 1Dclud1Dc 
a (ii.e scope) an executedo 

4., v 1a iac...-ted bJ' tile value of tile ezp,.aa1Ga !J* 
re'tUna to sup a .. 

A TIIRIJIUOB •tat-rat MJ appear witb1D 'Cbe scope ot &DJ otlaer 
TBBIIIUGJI0 PI'OYided that tile scope "'of tile nested TJIRijUQ& lies 
eatirolJ withi~ tbo scope of tbe bic'-r level ~ atate ... t .. 
Jlote tllat tile atateMnt labeled • •r not be a deolarauoa 
aute .. t. -

lballplea 

0 0 0 

o o ·o 

TJIRIIUQII l4lfn t J'fa 11-.J ,K•l, lloGo ... l oORoKo&oO 
0 0 D 

0 • • 

TIIRdUOB ~. J'H Jlll,l,J.G.II 
THIUIUGB I..ddPJ, ftJa K-1 ,1 ,K.,G.J 

0 <:1 0 

UBCUTB aua. (aWat list) 1a a atawMJat wlliofa 1eaernt-s 
a callliii aequ.ace to aubp1'Q8I'UI .._.. '1'lle liat.Ht''b.:~~:.:. ... ~x .. .:. 
_, be upreaaiODSo For •DIIPl• auciiT& Blllo (.&o»Y .z.P.o) creates 
a call~ aeq~uce to the aubprocraa 8111., wi"' tile values of t1ae 
t!u•ee e:preaa1CIIa8 as aqwteAU o Tlae ...... ot •ub»rosnu follow tbe 
aallio rules as for extenaal .f•ctioDa. Baaaple; 

U&aJT& URT. (A) 

f o CQITilllf 1a .a d...a, atatellel&t nicla wbe111 oxeCNted eauaea DO 
actiaao Tbe atateaeat aomall)' baa a label aad 1a used to 11ad1oate 
a JoiDlal po1a't 111 a prasraa, to wllicla aaotur atate-t II&J 'ti'IUiafero 
It 1a aoaeUaea ued aa t1ae last atateaeat 1a tile scope of a 'l"BB¥JUGB9 

to 1DCI1cate to tile reader '&bat the eacl oi tile scope IDaa ...._. naclaeMio 
&xaaple~ 

Tlleae autea•t• oal7 cODYe)' iaf~t1oa to tiDe 111\D c-a»1ler aiiCl 
woulcl raot appear aa a flow d1agraa ot a procraao 



a., 'l'be tollow1as JIQnU.or eantrol card (tullf dettaed 
later) ud atateMnt.~ 

c MD 
•oo 

S)1J) tJF Pat801Wi 

bracJr.et a "•sa" avbprosraa; upoa aubsequut loacuaa of 
a PJ"'Oftll coepoaecl of ••v•ral aubproc,._, the proaraa 
ia atarted at tiM beg1Utlae of tile ''lla1D" aubprocraao 

b~ Sia1lar1l7 tJae ~~a~t.Uor c:oat.rol can aad atat:eMata 

O MD 

&l'l'JUUIAL l"UICTIOII (arcuaeat U.at) 

.IJiTRY Tf Do 

" ¢ 0 

I'VIIC'l'l. UTURll v 

IUID tiP .FUMCTUIIC 

bracket aa uteraal fuacU011 subproaraa wlllcb depeadiAa oa 
bow it la proara-ed aay be uaecl 1a oae of two dUtereat wa)'a., 
Ia tM flnt case tJle f•c'*I-OD aaMd !.• baa a aiqle value, 
v 9 8ACI b ued 1a an expreas1011l., AD euaple is the fuct:iOD 
ilK. 1D . 

Y•Y +3a5 081Motl•o6) 

1A tile seeolld case 9 tlae •taale ttalue Y ia Mantaaleaa <• .. a o 

ia a ''famc·Uoa" to sort: a table) aad i's oa1tt:eci fi'Oa t:be 
.PUIICTJ.IM RBTUU atateii8Dt wllidll is atUl requind. 'l'b.ia type 
of ext:enaal fuac'U.OB aubprocn.• •1 011117 be ued by aa &UCU'l'.K 
at:ateJMDt:. lD eitlter case, tile arsu-t:a 11ated (aeparat:ecl 
bj c_..s) ia ua UTBRML FWfCTI• st:at.,..at •st all be of 
t:lae aillpl.e .fol'll of variable ·.aaea o wasubacrtated array Dalles 
or fuctioa ...... (witltout arauaeDt:s).. Lae ..... as tlae;r 
oc011r 1D tiM d.tiniac fuactioa aubpro1raa act as d...-ies for 
coapilaUOD purpoaea oaly.. lo t.lte J:\!.!....Of tiM tuactioa, tile 
a~ta uaed aa~ be expreaatoaa of tbe appropriate 80de. 

It alao alaould be noted t.b&t 11 depeadtq oa t~ PJ'OCI"UUIIIiaa 
of the fuactioo defiuit:ioa, the arcuaeat U.at: aa:r aot aalJ 
c:oataia iaJK&t values bu.t alao 118.1 · contain variable aad ana7 
aaMa wll1cla will contaia output values of 'tile exteroal tuacuoa 
subprosraa after it 18 executedo Baaaple: 

.IUCUTS SOR'f .. (TABL&3 0 J) 

CQUlcl son tho array D&ll<lKl TABLK3 0 wla1cla baa M el ... at:a o 

Co &ve17 arra:r uaed 111 a prosraa IIWI't laave adequate apace naervecl 
for·· it., Por exaaple 1 1f tile array A(J) II&J be used wUb .J 
betwea 1 aad ao. 60 locatiGQII ••t be aet aside for tbe arra:r 
Ao For ttecton (one-cl1Jieaa1oaal arraya) tb1a aet' 1DS aalde 
-., be dcae bJ tile state ... t g 

DliWISI. v(d) 



Pas• ., 

wben v 1a 'CJae &aM ot the vectot· aDd cl is a OGDat:aDt:' t.Dt:eptr 
equal io t:lae UK~UJ~t of ato.race neecleclo- Ac'CU&ll)', d+l locat:iaea 
w1l1 be reservedp to allow use ot t:l&e subscript zero. SeYenl 
cli-siOD atace•at:s _, be coabtaecl 0 as 1D tile exaaple ~ 

DtMBNSJjM ~(50) 0 1lRRAY(245)& Zl(24) 

Arl'&fs of a or 110re d1118Ds1oas requ\n a altslat:lr 110re CCM­
plt,cahcl apecifioat:iaa, illoltadiDC iafonat:ioa abot&t: t.lae atnactaan 
of t:1ae &I'I'&Jo Wit:la ever.r .alt:id1 ... a1aaa1 arra, 1a aaaoctated 
a vector ('Uae "auaili&I'J vector") ccat:ataiDI t:lata 1Dfonat1oa .. 
Tlaia Yeo~0 s .... appeara ia ~ dt.eaa10D apectficatioa of 
tile atl t:1cU.a.as1oaa1 arra)' o ror ·eaaaple e if aa &I'I'&J A (J 111 01..) 
a, llave all t:Jaree aubllcripta betweu 1 aad 10, loGo spaces 
&N Aeecleclo Tbe di-IUI101l atateaeat M)' appear aa follows: 

DIMUSJ111 A(1000 11AY) 11AV(3) 

Jlote tllat t1ae aua111ai'J vector aaat llave apace naei'Ved for 
it, a1•o1 t:luul ita.- appears t:wioe 1a tile DIIIBKS* stateaeato 
Tlae AUIIben stored 1A t:lae aux1U.a17 vector auat be as follows 

AV(O) • aWiber of cU. .... icaa 1D tlae arrar 
AV(l) • loaatioD of (1,1 1 ooo 11l) el .... t, ua~lf lo 
AY(2) • .axt.ua size of aeCODd subscript. 
AV(3) • M " " Ck1rd " 
AV(4) • " " " fourtla " 

etCo 

lA tile ea&~~Ple AY(3) would be tile last eDtl')', N.Doe tile arra)' 
laacl ODlJ 3 dilleaaicas o Tlae liaa~ aise of tiM tint. subllcl'ipt 
is Dot apec1f1ecl 1a tile auaUiaq veo'&Oro 'l'be aaU1&rJ 
vect.ol' _, M filled 1ll 'bJ subat1tut1aa acat.e-ta at I'Uil t1 .. " 
or pnset wttb a VBC!ItK VALUIS at.at .... t at COIIfile ~1Mo 
<•• below) 

lt is otteD desirable to preset aa arr.aJ w1t:b CODstaat values 
at tile c01tp11at1oa tiM of a PJ'ClCl'lla,. Tllis DJ be dODe bJ die 
atat .... t: 

VBC'l'fiR VALUU Y(s)1108 ,ca+l'ce+aooe 
wb~ll'• ! is tbe &l'raJ .... aad tlae c1 a.re coaaua-cs, all of tile 
saae IIOCleo It ·a is aei'O, tile aubaei"tpt OD v MJ tMt Ollitatdo - -lxaaplea: 

YBC'11IIa VALUBS I'Uf(23) • 16 .a • 21 o '7. 3D 
~ YALUBS AY • 3 8 1,10,10 

I~ 1a aot aeces&ai'J to prcwide a DJIIIUI8UIII statea.Dt for vecton 
pnse'& witla a V&cula VAUJB8 stat:eaat, U t1att el.-t wttla 
tbs latcbest possible subscript bas bMD .Preset. 

A .ult.idi .. as1oaal ari'&J is stored tD·caaaecut.ive reaistera 
1ll MIIOI'J o 'l'IMis it is possible to calculate aa equlval•t 
liaear subacl'lpt uaial tile followiac fo,..la: 

r • dl + (ooo(((s1•1)~d1 +(s2•1))~d3 +ooo)•d0+(a8 -1) 



Paae a 

nere t1ae !!.a. are tile ~.th el.-ta m tM arrar's auaili&I'J 
vector (see above) f<Ud t.b4' $i are tbe Yalaes of tile aubacripts. -

AD exa-.ple of aultidiaeDaioaal to ltaear aapptaa ia 
tke preaetttac of entriea 1D the aiddle of a ault141aeaaioaa1 
array.. 11ae aultldt..euiOD&l array !.. aq be pnaet a$artiDC 
wttb tile rtb liaear eleaoat b7g -

YIC'l1la YALUU ·a (r) • C · 
. Sl~•a•···••a 

wllere r lau bMa oa1C1llated f~ tile •1 '• ud tiM auilial')' 
vector with tbe above fo~a·. ~·: 

ari"&J B(J a10 o ls:J!C12 1 1Ck8 
. to preaet B(4 ,3) • 11 .1no11 

DIMIIS~ 8(71 0BV) 
VB~ VALUIB BY• 1 01 01 
Y.IC'l'fll VALUU 1(11) • 10.1&11 

Tile dt.DaiOD atateMat resei"Yu 811Je11 loca&lou fOr 8 0 

aad DAMS 'Uie auiliai'J vector BYo 'l'be ftnt VBcS VALUBS 
preaets the aux111ai'J vector for 8: a di .... toaa, 8(1 81) 
is at 1 0 Maa(K) • I 
Biace all eatr:t.ea of BY are pNaet 1 it ia aot diaaaaiODeclo 
Tbe aeoaad VB~ VALOIS preaeta 8(40 3). ~· equtvaleat 
U.aear aubllartpt fl'Oil the ~orau1a ta 

r • ell +<•t•l)·d..,.,-1 • 1+(4•1)~8+3•1 • 21 

•.. All variables are aasUMc.t to be of tbe IIOCle 
ualesa e.p11c1t17 declared o~rwtse. Mode dealaratiGDa 
kold for tke eatire aubp,..ru IUid are .acae bJ tJae at:ate•at 

UTBGBR llat 

wllere .u.&L coasiau of cae or •r• variable ~r arrar .-s0 

separated bJ co-es. lion t11aa aae ..Se declaratiOD ata~-t 
of a siva type •1 be ued. Bx•llple: 

~R A08,111AT 

4 o IDput-output Stat,...u 

Altkousll it ta poasible to apecifJ elaborate foi'Dta bJ wlatola 
iDfoi'Mtioa caa be brousbt ta.ud out of Clltt QOIIPUter. for ataplicitJ 
oil17 three apecU1c fo.nata wUl be offend laereo (Tbe allONCI for•u 
of tile Collplta$10D C.ater venioa of MI\D are tile •- aa tltoae of 
J'Oa'l'Mll llo) Ia all tbctae atate•ata 11 aapetic tape ia uaecl tor lapat­
autput efficieaOJ GD tlae 7090 cOIIpUter; aa IIIII 1401 COitfl&'ter ia uaecl 
to preprocess iaput tapes froa cal'da aacl to pcNat•proceas CMatput tapea 
to* prilat:ed pase. 



a., To prillt CN't oae or aor>t lines o:f cutJ'\\t (or read oae or 
110re taput data cards) of iDtecera aicb are ricJat•Juatiflecl 
in 4 adJaceat fields 11 characters wide 0 one writes eitber 
of the atate.ents~ 

u.at 
or 

whore coaaecutive awa~Mtn Oil tJae 111/out Melia correspoacl to 
t~e variables aDd array ele-.Dta spac1f1ed ia tbe 111to A list 
·~~ay cCDtaiD aD.J maaber of variab1es 9 iDcludiJaa aoae:--la add1~10D 0 
wtaenever lDtecen are printed or read b7 a aubpro,raa tlle:re aus' 

.· btt" &OMwben ill the aubprocraa tile fol'llat deacr1pt10D atateaetat ~ 
l.ltupJ.e· 

" V&C'l'fa VALUBS Ul'l' • $(4118)$ 

bo S1a11ar1J 0 to priat ·(or read) ODe or.~r• liDos of nal auabera 
wb1cb are rielat•Juatlfled iD 4 acl.jaceat fielc18 18 claanc,era w1cle 11 

tlae atateaeata aaed are: : 

~aurr riiUIAT RBAL, lut 
or 

1flaen 11at llaa tla8 •- lleUiDI as for iDtecera aACI saewbere iD 
tile aubproc.raa tlaent ia ~ao tile tozw.t atateMat: 

' V&C'l'Oil VALUBB BBAL • I(U18oa)$ 

Co To pr1a'C a aae U.ae ••8aar• of arb1tr&I'J teat_. -.t use tlae 
atate•nt palrz 

P&lll'l' f .. T t 

VBC'ftJa VAIAJU t • I(~Ja11l3 o ula8 )$ 

wa..n a is u tatepr aucla taaa-c 1~ns72 aacl tile successive Bollerl~ 
cJaaracten 1a1 coataia tbe •••as•o (Tbe ''"·* cllaracter bt .aat be 
a blqko) 'l'lle foJ'a&t vector DaM, t 9 •1 be UJ' uatque aaae aucla 
as BOW. 11 IBS81t etco I&Uip1e: -

Pall'!' FORMAT IJIDl 
YBCTtiJa VALUII UDl • $(201 BID IJF QIMPUTATI<l'o )f 

\, 

do Ppapticm of lcmrp igbJIWI'!II 

Tile atat-.ata o:f a aubpracraa are callecl a "aaurce aubprosrall" 
aad an card•puaclled • Ia cal'da uaial taw uaual. llollerltb coclea 
to NP~••t tbe 1ettan of tile a1pJaabet, clielta, aad apectal 
claaracterao 8tat .... 'tll an punclaecl &ll)'wbere ill tile :f1eJ.cl of colua~~ 
12-72 (bluu are ipored witla tile obvious exO.pti• of tile tat 
tacluelecl betwea f qucrte •ru ill V&cnfft VALUBS atateMDtao) It a 
at&te ... t will aot fit aa OM card _it •1 be ccat1Duecl to aaot:laer 



i 
,I 

cant bJ pmclaillc caaaeca·Uve disits frOIIIl 1 to 9 :La col .. 11 of eacla 
coatiauiJac careS., Stat-at labels are pmclaed aD)'Wiaere 1tl tbe field 
ot oolu.aa 1-10.. If tile letter "a" appears ia oolum 11, tbat cant 
will be ipored by t.be 001tPUer 1 . a1 tlloucb 1 t will be priD.ted OD tbe 
coapilatioa liatiac (widl the "R" deleted).. '11l1s feature 1s uectd 
to Mke eap1aaato1",J c~u to a persoa N&CiiDI the prosraa. It a 
c~t is to be coatlDued "a" aat appear 1D col .... 11 ot eacb 
successive c.-ant., 

e.. Proceaa+y of a P!otr&a 

Coapiltal aad executiaa ot a prosraa prepared tor tile MIT 
ca.putatiOD Ceater ia uauallJ daDe UDder tbe coatrol ot a &Jatea 
called tbe i'tf&TRAII-PAP...JIA.D llaaito·r 8J&t- (PIIS)o Coati'Ol of tiM 
IIODitor ia b7 aeaaa ot .special OODtrol cal'da wbialll laave aa 
asterisk puacbed ill cola. 1 aa4 keJ wol'da iD t.be colao 1•72 of 
tbe oardo 

MD sourae subprocraaa are cQIIpiled bJ 1:be IIODitor us1a1 t.be 
MD capiler procraa.. fte CQ~~piler exaa1Dea eacb aubprocn• tor . 
varioua 8JDtact1cal erron aad ~ alve •e or •re "error d1apoat1cs .. '9 

WJaea a aubprocraa doea coapUe U.t •r at:1l1 ·caataiD locical 
errors, laOireYerU it la puAclled Oft•l:Uut u aa "obJect aubpi'QCraa" 
1D t.be fol'll Of nloca'table b1Dai'J cants., Ott:..llae pr:Lnted ou~put 
also ls produced civiDc tlae •cbiae laapaae 1Dstruct1oa• ot 'tile 
c.-piled aubpJ'OSI'all u well u otlaer reteNace detaila useful ia 
clebUalDio 

To operate a procraa Ia tbe 1108t ele-tar, JUDDer, tile to11ow1DI 
proeecbare is uedo A I'UD deck ia prepancl wi'tll tile followtaa 
aectiCIIIU ill aequace.. (See attacbed U81tPle) 

lo ldeDt:lticatiOD cant (ID) iD a tol'll&t alvea by tile C.Dtel"o 

2o Ala •• c:OD'trol cal'd • XBQ iacl~catq \bat, it all awrc:e 
PI'Oiraa& co&"renlJ traaslate, tile PI'OIJrall :La to be 
executed .. 

3o Tile •• GGDti'Ol cant • IM.D 1ad:LcatlAIJ tbat '&be tollowiaa 
PI"'OI'Ut :La to be OGIIPiled bJ tbe ~ tnaala'Coro 

4o "Maia" nbpi"'Oraa aDCl all otlaer aubproan• (:LA e:Ltber 
source or obJect fora) wJa:Lcb an exp11g1tlz requirecl b;r 
BI8QJT& atateaea'Ca 1D tbeae aubpi'Ofr ..... aad wlaicla are 
DOt OD tile l:Lbraq tape o 

(!be liB ayatea aata.at1ca11J supplies all aeeded Library 
subpraa,.... 1Dc:lud:LIIa tlaoae iapl1o1Ur requ:Lftd bJ iaput­
output stateaeata aucb u Palll'l'0 etco, aacl bJ eateraal 
f11Dot1oaa sucb aa 8QBT 11 &XP o 11 etco) 

lo Tile fiB caatrol cant • MTA 

6o Dda canta (U &DJ) to be read froa tbe 1Dput tape bJ tile 
PJ"OII"&ao 



ftia nm deck is writtev oil tb.e ott-line tapat tape (probabl~ 
al-a wltll ••••raJ. otller ruas) aacl tile !'IllS •J•te• 1a atartecl., 'l'be 
80Ditor woru GD •• run at a Uaep lirat co.piU.aa all tile eubprocraaa 
aicll are ill a011rce lu;uace, II tbere are ao QOIIP1Uas cliq~~t»tica, 
tile aoo1 tor briDe• iD 'the "188 loacler" wtaicll tua pnceeu to reacl ia 
eadl object aubpi'OIJI'&Ilo atoriD& ~- iD aequeDce atant.aa tr. a 
lower aclcl:reaa of oon •11017 o DuriDC ·loacltac tile loadel' •llataiu a 
atoras• •P sl•Sia& tile looatt• ucl •Jabollc aa. of eaoll ••blti'OII"Mo 
Wla.a tile,.. oaati'Ol oarcl "•I».TA" ia ••cowatered, a HcOiad pbue of 
loader pi'Oc:eaaial IMtciH. 'l'be loadel' uaaiaea eacla aubpnsfta w 
cletertaiae wllat O'tlaer aubpi'OIU. an aeecled bJ it (llatecl aJabolic:allJ 
ill a "tnaaler vector" at tile beliaaial ot •cb allbPI'Oil'&ll).. If 
raeceaaal')', aiaalal aubpl'QI..- an obtaiaecl fna '&be llbraq tape. 
Ualaa ..._ aa.pleted aton1• ••• t1ae loader ceverta •ell •711bol.lc 
.... ta a tl'aaafer vector to a OOI'~apoadtDa traaafer 1Dati'UOtlOD to 
tile ae11017 locatlOD of Cite apeclfied aubpi'QCna. Tll.u • tllll eati"J 
llaka betwMA aUbpi'OIJNU an eatabliallecl8 aacl tlae PI'Oiftll ia atarted 
at tJae eatq poiat of tile "•la aUbpJ'OCI'&IIo 

T!ae MIT nnioa ot MD auta.aticallJ iaaerta at aa DD ., PaOOMII 
atate-t tbe uceaaaq illatructlGD to retuna to dae llollitor ·~•t••· 
Wbea tbe pqraa naclaea tbla po1Dt, coati'Ol retU'Aa to tl&e IIOQ1tor, 
8Dd it tlaoA pi'OCeecls to tbe De&t .jObo 

LBUL ~ PRBC&DUC& ~ OPBRATORa U MD 

oABS .. _,. + (uaaq) 

oPo 

- (uaq) .,, 
+.) -

olfOTo 

.. AIIDo 

USBD D 
Aal'laiTIC 
B.IPRUSl~ 

USBD D 
BOOI.IWI 
BI.PU8810. 



*M2802-900J,FMStDEBUGtltltOtO JOHN DOE, 18 JUNEt 1963 
* XEQ 
* MAD 

R JOHN DOE 
R INTERCHANGE SORT 

VECTOR VALUES INT • $C4Il8)$ 
DIMENSION KVL fl00ltKVA(100) 

R READ IN INPUT 
READ FORMAT lNTtNtKVLCl)eo•KVLfNJt 

1 KVACl)•ooKVAfN) 
R SORT ON KVL 

THROUGH LISTt FOR I•ltltloG.N 
KMIN • KVL CI) 
THROUGH SCANt FOR J•ItltJoG•N 
WHENEVER KVLCJJoLEoKMIN 

KMIN • KVLCJ) 
IMIN • J 

END OF CONDITIONAL 
SCAN CONTINUE 

TEMP • KVLCIMINJ 
KVLCIMINJ a KVL«I> 
KVLCI) a TEMP 
TEMP = KVACIMIN) 
KVAtiMIN) • KVACIJ 

LIST KVACI) • TEMP 
R PRINT RESULTS 

PRINT FORMAT MESSl 
VECTOR VALUES MESSl • SC7H SORTEDJ$ 
THROUGH PLISTt FOR K=ltltKoGoN 

PLIST PRINT FORMAT lNTt KVLCKJtKVA(K) 
END OF PROGRAM 

* DATA 

( 


