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IK~RODtJC'fiOB 

A nev trend in prosraa vrttins vaa tntro4uoed 
b7 E4acer w. DiJkatra in bia aonograph lotet on Struc­
tured Prosraamin& (1972). It takes a •conatruotive' 
approach to the problea of program correctneaa 'b7 con­
trolling the p.oeeaa ot prosraa generation to produce 
a correct program. Initially the term atruotured pro­
graaa!ng (ap) vaa aiauaderatood b7 aany procraaaera 
(e.g. ap !a proarama!ng without GO~Oa, one auat uae 
only the conditional and while atatementa). Althouah 
people have different interpretation• of ap, it ia nov 
v14e17 accepted at an approach to un4eratan4 the com• 
plete prosraaaing proo••• ao aa to carefull7 control 
the atruoture ot one'• eo4e - ita control flow and data 
organiaation. The overall ettiaiency in proaraa 4eve­
lopaent proceaa found to be eona14erab17 !aproved v1th 
sp. 

Sp aethodologr tell• ua not to program in a pro­
gramming lansuase. but into it. lxpreaa the algorithm 
in a notation that beat fita the problea, then refine 
thia algoritha into the prosraaalns lansuase. Uae an7 
notation that t!ta the problea and tollova clean, un­
derstandable approach. It the notation it not with 
available reaourcea, aiaUlate lt in the programaina 
lansuage. 

The algorithm expreaaed in prosraamlaa lancuase 
ahoUl.d be eaaier to read, eaa1er to set rS.ght, easier 
to chana•• and eaaier to keep rlaht •• the7 are chanae4. 
!bla ia often har4er to do with WOI~RAI but there 1a 
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no hara in aiaulatins the teaturea required to aake 
prosraa writing eaay through atruotured approach. 

BA~FOR vas the f1rat attempt b7 Dr Kernighan in 1915, 
vbich vaa called a atruetured languace "Rational POR­
!RAI". Soae nev teaturea were lntroduoed to roB~RAB 
and a tool vaa presented called the preprooeaaor to 
tranalate BATPOR into POB!RAI. ~he preproceaaor pro­
Ted aa a powerful tool to proTide with alaains fea­
tures in an7 prosraaain& lancuace. A nuaber ot atteapta 
vere aade b7 different people on developaent of an etfi• 
cient preproeeaaor and tor POBTRAI Yith better teaturea. 

We believe that buildins on the work of othera la 
the only way to aake subatantlal pro&reaa in any field. 
Therefore ve work. on the aia11ar auldellaea for rOR!RA• 
vlth the ide& of atructure4 prosraamlns and use ot pre­
proeeaaor aa a tool. Coneldertns POBTIAB aa a poor lan­
guage tor structured prosramslng ve have extended POR!ftAI 
with better feature• which we call as EX!POR (abort tor 
Extended PORTBAB). BXTPOR proYldea aodern control tlov 
statements like thoae in PL/I, ALOOL, or PASCAL, retal­
nlns the merits ot POR!RAB - a language that ie univer­
sal and portable while at the aaae tlae coaceallna ita 
vorat ~aVbacka. We are not solns to touch the data 
types of JORTBAI. ~he new teaturea are easy to read, 
write, and understand and readily tranatormable into 
POR!RAB. 

Chapter 1 oontaina a brief hlatory ot 4evelopaent 
in way ot PORTRAI uaage. The atrueture4 proaramains 
1• adopted •• a trend 1n programming in JORTBAI. 



Cbapte• 2 tatro••••• the IX!JOB laac .. s• 
teat-.ea wltb esaaplee aa4 eoaelte .... arT• 

Prapneaaalas tbe JIDtoa lato fO:I!IAI la a 
eoaYealeat Y&7 to ao the 3o~ aat ro:a~IAI eoapller 
eaa take the •~••n of r.rther proeeaataa. Chapter 
1 praaaata.the IX!roa prepro••••••• 

l'la&lly •• &laeua '\he etfleleaey ut ••••Ilea& 
la prepro••••••• eoael .. ioa an4 esperleaoe la C)lapte•• 

IJ aa4 '· 

Ia appealleea the pi'Oeet.ue tol' 1atertaelal 
IX~:I wltb loeal OS 'eaY1•oa .. at aa4 •-• JX~ro:a •••••­
tlDI proeelure vl\h ezaap1ea, •••or •••••••• llat ••• 
4eac1'11te4. 



CHAP!IR 1 

1.1 BIS~OBY OP PORTRAX 

Bar41y an7thtna aaaoetate4 vlth coaputer 
that is as mueh aa tvent7 five 7eara old ia at111 

4 

in •••• ual••• it 11 the ortstnal Von Keuaana •stored 
Proaraa• eoneept ltaelf. Yet tn aplte .of vaat chan1•• 
ln hardware architecture and in aptte of the repro4uc­
~1on ot prosr ... tna lancuaaea alnce 195T, ve are attll 
ualna PORTRAX in a tora - not v1thatan41na a aa3or re­
Tiaion vlth the introduction of JORTRA•-tv, not auoh 
different froa the orial•al Yerlion annouaoed b7 loha 
w. Baoku. of IBM in l95Te 

JOR~BAI ta aoatl7 uaed tor aelentitlo and en­
stneertns appltoatlona becauae it la eaay to learn, 
ava11ab111t7 of man7 readymade prosr••• written 1a 
JORTRAB and ver7 efficient and optla1ae4 coaptlera. attri­
bute to the popularity of the language. 

!ren4a in coaputera have reaulted in aoae chana•• 
ln the JOB!RAB lanauaae and the way it la uaed. ~he 

chana•• baTe occurred tn two aaln areaa. Plrat, the 
POB!Rll uaera h&Te conaoltdated to a eonalderable extent 
around the ABSI atandard veralon of the lansuaae, and 
the rather arbltrar7 Tartatlona (which vere vide aprea4 
aa late •• 1966) haTe 4eol1ne4 in nuaber. Moat eurrent 
coaptlera contain actual con~licta vlth or violation• 
of •h• atandard and as vaa lnten4e4 1 tbe acceptance• 
ot the ataadard h&a placed a eertatn onua on variant 
veraloaa. ~hla haa reaultedt ot courae, 1n lncreaae4 
1nterchanseab111t7 of prograaa aaoag Tartoua uaera and 
1• no doubt part11 reaponalble tor the eomb1ne4 popu­
larity of the lansuaae. 
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1.2 S~BUC~URED PROOBAMMIIG 

Reliabllit)" ia the line qua non ot aoftvare 
17stems. There !a no point in engaging in etficlenc)" 

oons14erat1on tor unreliable 171teu. And to achieve 

reliabillt7 ve ehould make our code correct and clear 
before ve tr7 to make it taster or more compact. 
Structured progra-ins is a te.cJmlcal elaboration ot 
this baste point of view. 

~he term atructured programming baa been used 
with man)" different meaning• aince Edeger w. Di~k1tra 
first coined the term. The term 1• generally ata­
underetood and lack of a precise definition has allowed, 
even encouraged• people to uae it aa they wished, tor 
the sake of fashion, to attribute to atructure4 pro­
gramming (ep) vhat the7 tbeaaelvea learned from mono­
graph notes on atructured programmlna (DiJkstra). 
~aken out of context or viewed in the vrong lisht, 
some of the resUlting detlnltlon of ap that have 
appeared 1eem stupid (e.g. sp 11 programming without 
GOTOI), and it is quite Ull.derBtandable that progra­
mmers have looked askance vhen aaked to learn and 
practice it. 

Di.1katra propoaed that ve take a 'constructi.Ye' 
approach to the problem o~ program correctneaa by con­
trolling •the process of generation such aa to produce 
e priori correct program•. To racilltate this process 
ve limit the rules tor program com.poaltion to those 
which are well understood. Ve would like to 1nforaall7 

eat•b1iah that our program is correct aa we are 4ea1an-
1ng and coding it. 
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~e atructured programming proTidea a •7•­
tematic approach to the prosramaing. A program ean 

be 4ls1ntegrated into asall component• ao •• to aake 
them smaller procrame. ~heae component programs can, 
in turn, be regarded as syst••• composed of still 
smaller programs, and so on,dovn to some reasonable 
leTel Yhere the compone~ta level to be consisting of 
a tev statement• each. ~he prosraaa written with 
this approach are atruct\lre4. 

The important thing here la the interface 
betYeen the componeata of the·plrogram vhieh are IJ"Stema 
them•elvea. teas ia the interaction more 1t attributes 
to be called as structured. In the concept of •truc­
tured programming both a design method and a coding 

technique are implied. ~he design aspects otten ••· 
brace the phases "top-down e:x:panalon" and atepvlee 
refinement. . ~he oo41ng features include restriction 
to a set of single entry/single exit control structures, 
often v1th expllei' formatting eon•entlona to promote 

·. 
rea4ab1lit7• And top-down coding is often cona14ered 
to be a part of structured programming. The top-4ovn 
programming is step-by-step process of going from a 
program ~unctional •P•cit1cationa to the coded program. 

The general Tiev of the structured programming 
1s that lt is the seneral method b7 vhlch leading pro­
grammers program. 

It 1s the process of minimising the number of lbter­
act1ons between the components ot a procram. 

It helps with converting arbitrarily large and coaplete 
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tlov chart:. lnto a proaraa repreaeete4 by lnter• 
l"elatlna an4 neatlnc a aaal.l auber ot baalc aa4 
ataadar4 control lOiiC atructurea. 

It is a aanaer of orcaala1aa and eo4iaa proaraaa 
that aakea the proaraaa eaailT ua4eratoo4 an4 ao41· 
tle4. 

!he aaia a4Tantaaea of atructure4 proaraaalna 
1nolu4e eaae ot writua. a4erataa4laa aaa 4ebuactna. 
Wrltlaa a prograa beaoaea eaater beeauae of the top-
4oYD approach. The proaraa 1a nltten ae &a lnter­
eonnetr,loa of a few ro•ttnea vlth the few f.ateractlona 
betveea eoaponeat•• they can be 4eaf.ane4 aa4 teate4 
in relat1Te f.aolatlon. 

Another laportant a4Taataae of ap la that the 
prosr••• ao written are eaa7 to ua4erataa4 by a peraon 
other than the proaraa niter. Application proar .. a 
are often ao4lfle4 an4 run tor yeara by 41ffereat pro­
era-era after the or1c1aal troaraaaer has coae aoae 
where elae. 

fte 4ebuasla& la the -f.a phaae of proaraa 
4eTelopaeat an4 the tlae lnTolTed in 4e,U&&llll a pro­
sram la a tuactton of the ¥&7 (aetho4ologr) uae4 ta 
wrltlDI the prosraa. Sp faelltt•t•• to debug aaall 
coaponeata ta iaolatloa satna teat data appropriate 
to the prosraa. Vhea 1aall eoaponenta haTe been 4e• 
busge4 they oan ~· put together to fora the aext leYel 
of coapoaeat, which can be 4ebuaae4 ill tura an4 &117 
error• latro4uce4 at thle leTel eaa be attributed vltb 
aoae poaa1b111t7 to tbe latertaee betveea coapoaent1. 
ne aource ot the •rror la narrowed 4on ill thla va)" 
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ana debuaclDC ot the large ooapoaeata 11 alapllfled. 
We often uae aubrouttaea •• ooaponent and they al"e 
teate4 1a4eJea&eatlr with .ar1etr ot teat data. ~he 

eoaponota are lnteJ>faoed t!nroqh the paJ>ue'tera. 

Aa tar •• ettlolener 1• concerned, o•erall eftlelency 
ln a prop-as 4enlopaent 11 lacreaae4 cona14erabl7• 

t!he ovrent aoftvare/har4Y&re a-atlo of a 171tem 
11 ,reater thaa ln the early aae of computer•• ~ro­

ar•-••• in large aoftvare pro3eet1 t)"plc.all.T •pen4 
their tl .. •• tollOVIt 

Jto-50J la proaraa.ch•ck out, an4 oae tblzi& ln 
proaraa 4ealp aa4 lea a than 20J la ·actual eotiD&~ So 
tb• efflclellCJ C&D be 1Doreaae4 f.f Ye Cl•e Bore eapb&llB 
on 4ealp azul cotlln« ao th.at the debusclaa tlae .,. atnt­
a1se4. ~hla aakel quite Olear that lp belpl ln lncrea­
aloc the onr&ll ef'tletenoy. · 

Some· of the aaln feature• of a proaraa.ins 
laaauace are control strueture, 4ata.type and input/ 
output. In Ylew ot modern trend of proaraaalng. YOR!RA• 
baa quite weak control structure•• t~ apite of the 
1na4equeaC7 ot aome feature• 1D the lancuaae, not a&D7 
exteealoaa haYe been aa4e ot the roB~BAW aa4 wha\aoeTer 
••~• aa4e 1 kaTe ooatlaue4 to taproYe the ••etulaeaa ot 
tbe 1ansuase, both tor eertala a4Taaee4 applloatlon aa4 

· tor the no•tce uaere. Bo•• eonal4erab1e exteaaloaa 
lnclu4e VA~:roR•WA!:rtv·nth lta ezeeUent pe4alocteal 
teaturea - toraat tr•• taput-outp•t, exprea1loaa tn out­
put llata, CBAR.lC!BB ctata type, expreaatona of atxe4 
tne, aultlple •••tsnaeDtl, ete. 
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Aa we tnov that the worst 4et1ctency in uatns 
POI~IAI !a la the control flow statements - coa4itlon&l 
braaehea an4 loops which ezpPesa the losic ot the prob­
lea. The tollovln& exa:m~tlea 111uatratet 

POil~llA.ll DO restricts 'the uaer to solns forward ln 
an ar1tbaet1c progreaalon. One cannot use DO vlth 
index go in& troa I to H where M < lh 

• 
• 

10 COI!'XBVB 

• 
• 

20 COB1'llU1B 

Xa rtrat caae the index 1• nesat1Ye arithaattc 
prosreaatoa. Seaoa4 caae, the 1n4es la real. Both 
the caaea Ylolate the lORTRAW loop ln4ez s-ul,e. AllJW&7 
theae 4et1cienc1es Ao not ooae 1a the way ot 4eTelop1nl 
atructure4 prograaa uaina roB~RA•, but the uaera 4o 
f'eel. dlftioultlea with aucb l'eatrlctloaa. 

A atateaent la~el la vrltten ~uat attel' •Do•, 
vhlch 1• required to terainate the acope of the DO loop. 
This label is aore aerloua •• tar •• ap concept ia con­
cezoae4. 

The con41t1ona1 atatementa la 70R!BAB are pr1-
a1t1Te. The arithmetic 17 statement tore•• the user 
into at l•aat two atateaent nuabera which in turn a1Ye 
rtae to tvo (1ap11e4) oo~o. 1ea41D£ to un1nte11ll1b1e eo4e. 
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ror exaaplea 

II' (arS.thJaetic exprelaion) 10,100.200 

• 
• 

10 COlf\'IIUB 

• 

• 
200 ~EMP-ABBT(I) 

the aboft IP statement S.a a three-way branch. 
Execution ot th11 atateaent cause• eYaluatioa of the 
expression tollov!nc vhieh the statement 1dent1tie4 
by the label 10. 100 or 200 is execute4 next aa the 
Yalue ot expreaaion is lesa than &ero, aero or greater 
thaa aero, respectively. 

!he losloal IW la better& 
xr (loaleal expreaalon) "atateaent" 

Upon the execution ot thls atateaent, the logical ex• 
preaaf.on is eTaluat64' it tbe y&lue ia false statement 
vbioh following I~ atatement (next statement) is exe­
cutea.·t~ value is true the •atateaent"'is executed. 
Unfortunately thie etateaent la re1tricted troa the 
uae ot another •xF statement•, DO loop aa •atateaent" 
in &boTe format. Secondly there can be no ELSB part 
to the Ir atateaents !here S.a no way to apeclt'7 an 
alternat1Ye action lf the logical expression la false. 

~he :rea11lt ot theae t'eellnsa la that POB!RA• 
pro&J'Ul8 m.u.at be written vlth 11uaeroua labela an4 
brallchea. '!he reaultf.ns code is particuls.:rl7 dltti­
cult to read and underatan4, and thua har4 to 4ebus 
&n4 ao41-t,-. 
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Ia T1ev o~ the &boTe 4iacuaa1oa ve feel that 
the lOI!RAB lansuase require• aome aoAtrtcatioaa or 
exteruslona ao aa to tmproTe the correct.aea • • rea4a­
bll1~7 aa4 etttcleney tn program vr1ttag. ln other 
vor4a to write atructured proaraaa. ~be ao41t1cat1on 
of the exletlng control atructurea 1ea4a to vrttlag 
a n~v coap11er, which ••••• too auch of a bur4en tor 
a ataple probl••· 

!he approaeh ve ehooae here ia to aake fOB!RAB 
a better prop-Ullllns languace b7 extenalon ot the con­
trol atruoturea an4 retalnin& the aerlta ot the fOB!BAB. 

~he prlaary purpoae ot thla vork ta to 4etlne 
·a nev langua«e vhleh la an extenaton of the PORTRAB. 
!he exteaalona are only ot eoatrol atrueturea, the 
format of the POB~AI la not ehaasea ana the data atru­
oturea are aot extea4e4. ftla aev lanpage ve call aa 
••xten4e4 POBTRAI• (ZX!JOR). r.rther, a ayatem prosraa 
oalle4 preproee•aor la vrlttea to traaalate the IXTPOR 
proaraa tnto the wapleaaant POBTBA•. 
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2.1 IJ~ODUC~IOW 

A prosraa ia a atatlo repreaentatloa of a 
computation. !be execution of a p~oaram la a 4yaa­

alcal17 ehanalag actiTity. When we ••• prosraa text 
to reaaon about a prograa ezeoutloa, ve are eruotally 
concerned with the proaraa•a tlov of control vhlch ia 
4eterm1De4 by the type of eoaatltueat control atruct­
urea. Ia atrueture4 prosraaatnc ve llalt the uae of 
three tor•• ot control atrueturea. Theae foraa are 
eiaple aequeaclns or concatenation of atateaents, 
aelectlns the next stateaent(a) to be executed bJ the 
reault of a teat (often vith a true or talae answer) 
and conditional iteration. !he reatrlctlon to theae 
three •••n• of proaraa eoapoaltlona ia tar troa arbl• 
trary, rather, !t la baaed directlT upon conalderatloa 
of proaraa correctneaa, and rea4&bll.tty of the proaraa 
aa4 effleleney. 

Bach of the tol'lll hal the property that lt le 
atngle entr7/ainsl.e exit. Aa auch they proTide alter• 
native vaya to atructure or to 4ecompoae a one•ln/ 
one-out box. 

( 3) 

(1) 

'~ 

J'IG. 2.1 
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Vheu ezpan4e4 iuto code, the toraa can be read troa 
top to bottoa with no 3uaptas aroua4 la the proaraa 
text. autld.atng the interaction aaoug proaraa compo­
ueata. 

~he control flow atrueturea 41acuaae4 in thla 
chapter are the extena1ona to the roR!BAll an4 eelecte4 
to proY14e, keeping ln a1n4 the aboYe 41ecuaae4 three 
toraa of control atructurea tor vr1t1na atructured pro-

ar•••· 
2.2 S~A~ZMIB~ GROUPIIO 

POB!BAB prov14ea no vay to group atateaenta 
together, abort ot aakinc thea into a ua1t of proaraa. 
!rhe conatruetioa •tt a ooncllt.1on ta true, 4o thla sroup 
ot atatemeate•, tor exaaple: 

IP (X.O~.lOO)· l•X+lO 
CALL IRROB (X) 
vatu ( 6, 10) T 

X•O 

cannot be written 41rectl7 
tn POR'l'RAll. !he only va,- to wrl.te lal 

Ir (X.LB.lOO) CO ~0 100 
T•X+lO 

CALL ERROR (X) 
VlliD (6, 10) t 

10 JORMA! (•BBROR ·-•, I~) 
X • 0 

100 coa~IIUI 
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2.2.1 !BZ BIOIB S!A!WNI!! 

tn our B~roa a sroup ot atateaeota eaa be 
treate4 •• a ual' b7 eaoloatns thea betveea BIGII 
aa4 ZBD, of eourae thia BID ••• 4ltterent aeantac 
thao FOI!BAI •&~n• wbtoh teratnatea the aoope ot a 
proaraa ••aaeat. ~h• tor.aat taa 

BIOIX 
.,., .... t-1 

atateaent•2 
• 
• 

JIO. 

~ ........ , 
1.1.1 . ~rit 

BBOla-EI» eaablea ua to execute tbe atateaeata 
aequeat1al17 proT14e4 the exeoutlon of a&7 of the atate­
aeata 4oea Dot tranater eoatrol outal4e the bloek of 
atateMnta. thla at!'•eture Sa of fl!'at tne of propaa 
ooapoaeata. Ualal thla atructure the exaaple la aectton 
a.2 eaa be written ••• 

xr (x.o~.ioo) tBII a•oxw 
y. • X + 10 

CALL 'lllllOB ( X) 

VBIH (61 10) 1' 

X•O 
DD 

~hta bloek atruoture la 41tterent troa BIOII· 
ZID la PL/t. In PL/I lt Sa ottea uae4 for ••• 4ee1ara• 
tloaa of t4entlt1era or vben the aeanln&• ot ••••• are 
to be reatrlcte4 vttbln a proaraa ••caeat. 
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2.3 DICJSIO. SriUCTURB! 

Yh••• are atruet•r•4 atateaeata vhleh ooatrol 
the exec•ttoa of tbelr aeope oa tke baala of a lo&leal 
••»••••loa. !he•• ••• aecont t7P• of proc•a• eoapoaenta. 

2•• foraat of thla eoaatruet lat 
IP (eoa4lttoa) !BKI 1tateaeat•l 

ILS:I atateaeat-1' 

I'ALSI 

r----------l 
1 

JILIW part 
1 

eoatltlon ataieaent-2 

l 
~BOZ L _________ J 

tan- pan 

JIG. 2.,.la 
!he conAltlon part of the atat.aaat ta a Ya114 

PORTRAI 1ostea1 expreaaloa with .alue PALSB or !&UI. 
Biataaent•l aa4 atateaeat-2 are aar of the ZX!JOB atate­
aeata vlth ao•• •••tr:lotlona on uataa a atzecl eoa,laat:loa 
ot FOB!RAI atat•aeata aa4 eatea4e4 feat-.ea like 70K!BAI 
DO uae4 aa atateaeat la !BZI or aLIW ualt. 

!he exeeuttoa of IJ atateaeat first eYaluatea 
the coa&ttloa, if the eoaclltloa ta !RUI thea the atate­
aaat followlac !RBI 1• exeeute4 ant ILl& part (it preaeat) 
la aklp:peta lf the eoa41tloa raaulta aa PALII tile atate­
aeat tollowtna ~BIB 11 aklppec1 vtth exeouttoa of the aLBI 
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part (••• :rxo. 2.3.1a). So one aa4 only one ot the 
two atateaenta (etateaent-1 or atateaeat-2) la eaeoute4 
vhea the IP-THI•-ILSB 11 encountered. ~he •LBB part la 
optional, it not uae4. the at~teaeat ta equlYaleat to 
J'OBTRAI lostcal 17 atateaeDt, ror eaapleJ 

IP (LAB~C .or. KlXL) !BEl LA.S1'C • 1 

ta sue aa 
IP (LAS~C .GT. KAXL) LAS!C • 1 

Both theae atateaeata are permitte4 in EXTfOB. 
1'he recura1Ye uee of loatcal IJ' atatemeat tor exaaplet · 

II' (C,IB.BOP) If (LIBI.L!.60) PAGE•PAOI+l 
is not allowed in PORTRAW. However, in BXTJOR thil aeat1ag 
of IP atateaenta 11 pera1tte4. .,hla coD.atruet la uaeful 
1a aelectlag the next etateaent execution oa aubJecte4 to 
a nuaber ot con4!t1one apec1t1e4. for exaaplea 

IP (coadltlon-1) 
TBE• IF (ooaditlon-2) 

~HEI atatement-1 
ILSE atateaent-2 

BLSB II' (coa41tloa-3) 
rHZB atateaent-3 
JILSI atateaent-~ 

Bxeoutloa or this aeate4 coaatruettoa oaa be 
lhOWD sraphlc&llJ' &I .fo110Y81 
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!!RUE 

EB~Jtt 

cheek 
condltloD•l 

PALSE 
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I'ALSB 

TRUE check PALSI 
r- con41 tlon-2 ~ ~ con41t.loa-s--

execute 
at.atement•l 

ezecut.e 
atatement-2 

execute 
atatement-3 

'------T---___J 

~ znr 
PXO. 2.3.1b 

eaecute 
atateaent--. 

Ae ln aoat o~ the languas••• the abo•• oona­
tructlon 11 aablguoua - the ILSB eoul4 be aeaooiate4 vltb 
either Ir. BEGII-IID can 'be uaed to 41aaablcuate thla aa 
4ealre4. In abeence of BBGII·BBD 1 each BLSB goea v1th the 
preY1oua un-ILSEd 11' 1 Juat aa in PL/I. 

BX'li'OB doea not proTide a CASI atateaent, alnce it 
aa7 be reacU.l7 a1aulated with a aerlea of ILSI IJ' atateaenta ••• 

IP (coadltlon) ~HEW ---BLSB Il (con41t1on) rBZB --ILSI If (condition) rBBI --ILSI ---
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a.~ LOOP s~auc~uaus 

fbeae control atateaenta are u1ed to f'orm. loopaa 
f'or both con41tion&l aa4 uneondltlonal iterations. The 
llov ot control ln tbe1e ooatrol 1truoturea la pictured 
in the tollovlns ttsure. 

J'.ALSI 

n!! 
rxo. a.lt 

~he diagram baa a 4eciaion ayabol followina the entr7. 
Depending on the outcoae ot the te1t (Talue !BUB or 7ALSB). 

the flov oonttnuea either to the proceatlna atateaent(a). 
the flov loo~a back to the entr7 conneotlona or exit fro• 
the loop. Looplag is the ob3ect1Te of thta coatrol atru­
cture. 

!he number ot t1ae1 the proceaaln& •tateaent(a) 
called the scope of loop. executed 11 4etera1ne4 b7 the 
1peci tied con41 tton1. 

Pour loop 1trueture1 are selected tor •xtFORa 
DO-stateaent. VBILZ•atateaent. POR and BEPIAT-VI!IL 
statements. 
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!he toraat 11: 
DO 1n4ex•il.t2,1tep 

atateaenta 
liD 

!he tuaotlon ot this DO 11 14eattoal to the 
•oa~RAB DO loop. !be 4tttereaoe 11 that lt 4oea not 
use &DT atateaent nuaber aDd \he loop aeope 11 lt.tte4 
to the aatch1ns BID lt&teaent. It helpa to &Y014 •se 
ot atateaent label, vhloh baa to be reaeabere4 to ter­
minate the loop aeop•~ 

!he acope ot the loop 11 executed vlth 1n4ex • 
ln1t1al Y&lue (1l)a thea 1a4ex 11 tnereaeate4 b7 the step 
value and loop 11 exeeute4 till the 1a4ez Y&lue excee4a 
the final T&lue 12• with increaen~a la index after each 
execution of loop. !he cUasraa ab.ova 'to• tlov of control• 

~UIIY 

atate .. at(a 

1n4ex•f.adex 
+ atep 

rxo. a.1t.1 
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Bzaaplel equlnlent PORTBAW DO 

DO I•l,B DO 10 I•l,B 
X(I)•O X(I)•O 
Y(I)•O t(I)•O 

IBD 10 COB!IBUI 

leated DOa are pera!tte4 ln IX!POB prQ¥l4e4 the 
atructurea are en4e4 vlth aatching EBD atatemente. 

DO I•l,lO 
DO. J':al. 1 10 

C(I,J)•O 
DO lt•l,lO 

C(I,J)•C(~,J)+A(J.K) 

·~(K,J) 

EJfD 
EHD 
BHD 

equivalent ~OR~RAB DO 

DO 30 1•1,10 
DO 20 J•l,lO 

C(I,.T)•O 
DO 10 !C•l,lO 

C(I,.T)•C(I,J)+A(J,K) 

10 COI!'IIUZ 
20 COITIIUI 

30 COlft!IBO'B 

•B(K 1J) 

Like POB!RAI DO, EX!JO! DO ia high17 reatrictlvea 
the index auat trplcall~ run from positive, non-aero integer 
value up to aoae po•ltive integer limit, and in aan7 veratona 
ot POBTRAB the loop le alware obeyed at leaet onee reaar4-
leaa of the ltmita, beoauae the tlrat teat la lone at the 
'bottoa. Juapa into a DO loop are forbidden. '!he 31lllP out 
ot the loop 1e by reachlns. the atateaent follovlns the 
loop after the loop lndez haa executed ita aazlaua value. 
However, 3uapa out ot the DO loopa to other parte of the 
prosraa are of courae permitted, ot courae thia practice 
ia d1acouage4. 
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!HE WHILE SfATEMEIT 

· To oYercome the 41tt!cultiea with DO atateaent; 
BXTPOR proYidel the WHILE 1tatement. ~he WilLI loop cau1e1 
ita scope to be repeatedly executed While a apeoit1e4 con­
dition 11 true. Aa the following diagram show• the con­
dition ia checked prior to the tir1t execution of the scope. 
thus if the eon41tlor! 11 1n1t1al17 false the aoope will 
not be executed at all. The format 1st 

WHILE (condition) 
atatement-l. 
a.tateaent-2 

• 
• 

ElfD 

unr 

XI! rxo. a.,.2 
~e condition part is same as a valid POB!RAB condition. 
The scope ot the loop Sa terainated b7 a aatch1ns end. 

~he nested ~~ILE statement• are allowed proYided 
the structures are ended with matching EID atateaeats. 
Examples 

WHILE (ABS (TERM) S) 
!IBM • • TEBM • X 
SH • Sl + 'liBM 
WHILE ( 81 0) 

EBD 

END 

81 • - Sl • 2 

fi!M2 • TIRM2 + 81 

TERM • ~EBM2 •• 2 

The inaermoat EID ends the lnneraoat WHILE atateaent. TI.J-/ ~a~ 
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~hla atateaent co•pactl7 auamarises all the 
loop control code in one line, ln other vor4a it eepa• 
ratea the scope ot the loop fro• the reaaoa-tor-loopiag.· 
The POB statement allows explicit 1n1tia11sation and , . 

increment atepc aa part of the atateaent. ~he teat part 
ot loop la placed at the top ot loop 1natea4 ot the bottoa 
vhlch e11ainatea a potential boun4r7 error. ~he format las 

FOR (1n1t1a11sea (con41tion)a re1nlt1a11se) 
atate111en'b 

•tn1t1al11e" 1• an7 a1a.g1e roR!rlU.W atateaea.t, vblch 1a 
executed once before the loop beslna. •reinitialise• la 
anr ainsle 70BfRAI atatement, vh1ch 1a executed at the end 
ot each paa1 throqb the loop. •coD.dltioa• ia &DJ' logical 
expreaa1on. 

The d1agraa 1lluatratea the tlov ot control. 

I'ALSB 

XI! 

rxo. a.~t.:s 
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~he 1n!t1al!ze statement is executed only once. 
~hen the eon4lt1on ia checked, if lt reaulta a JALSE 
the atatement tollovin& the I'OR atructve la &lTen control. 
7or 'fBt1B Talue the acope ot loop (atatel1ent) !a ezecute4 
to11owe4 'b7 the execution ot rebti tlalise. The loop con­
tinue a troa the eTaluation of con41tlon and further action 
4epen41nl upon the I'ALSI or !ftUI T&lue aa 41aeuaae4 &boTe. 

'fhe I'OR atateaent ls useflll tor backward loops, 
cbainin& along llata, loope that alght be ·Performed aero 
t1mea, an4 thins• which are hard to expreaa wl.th a DO 
'statement. ror example, here la a •baokvar4 DO loop'& 

POR (I•80& (I.OB.50)l I•I·l) 
IJ (S~R (I).BQ.BLANK) TBBB •BLK•IBLK +1 

'fhe &boYe code acana the character etrlns 8!3(80) from 
last character to 50th character in the right to left 
41rectlon. 
Example I 

'fBltM•l.O 
~OR (1•2.3,1 (I.O!.O)& I•PUI(I)) 

'fBRM•TBBM+VALUI (I) 

7roa thla eza11ple it la clear that the lncreaent 1n POR 
atateaent need not be an arlthaetlc proareaalon. ruw 
and VALUI are tunctlona, PUI 1•nerate randua Yaluea tor I. 

In I'OR any of 1nltla11se, condition and re1n1t1al1se aay 
be omitted, although the aeaicolona auat reaain. ror ezaaple 

(a) 70B ( 1 (con41tion)a reinitialise) 
(b) I'Oit (1n1tlallsea are1n1't1a11se) 
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(c) POR (1n1t1&11seJ (con41t1on)a ) 
(4) POR ( 1 (eon41t1on); ) 
(e) roR ( 1 1 ) 

Bzaaplea (b) and (e), where the con4ltlon 1a oa1tte4 
repreaen\ f.ndettnite repetition ot loop acope ezeeution. 
Ezamplea (a) and (4) are alallar to WHILE loop. 

~he nested POR loops are allovea in IXTPOR, for example: 
:ron (1•2; (DUJ'(I).BJ:.BLABJ:)J I•I+l) 

J'OR (J•I•lJ (BUP(J) .BB.XOS) J ) 

'fODll (J)•BUP(I) 

2.~.~ ~BE RIPBA!·UI~IL ·sTA~EMKIT 

The RIPBA~-tti!IL 11 a loop that 1• repeated one 
or aore tim.ea until the concl1t1on teat at ·the tra111n& 
en4 of" loop reaulta a '!RUB. The format iaa 

RIPIA'! 
atateaent-1 
atatement•2 

• 
• 

at&teaent-• 
Ul'fiL (con41t1on) 

•n~tY 

no. a.~.-. 
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fhe tis~• llluatratea the flow ot control vltbln the 
atructure. ~he scope of the loop (etateaent(e)) ia 
executed first. ~he con4ltlon ia checked an4 the PALSB 
value reaUlta ln a repetition of the loop acope execu­
tion, which continue• until the con41tlon cheek reaulta 
a ~RUE value. !hla loop atruetura 4lttera from othera 1 

becauae of the reverae condition tor looplns i.e. tor 
exit out of the loop the condition auat be~ome a TRUB 

value. The loop 11 repaated,atleaet once, aimilar to 
the DO atateaant an4 the eondlt~on la ezamlne4 only at 
the end of the loop. We ahall reaembar, that the acope 
of the loop ebou14 aodify the valuea of varlablea in­
volved ln condition checked at the end of loop aueh that 
attar a finite nuaber of repetition• the control coaee 
out ot the loop atrueture. Por example the followlnc 
atateaenta reault an 1n4ef1n1te loop. 

KUMB•l 
SUM•lOO 

REPEA! 
SUM•SUM+BUIIB 
JIUMB•BUJIB+l 

UK~IL {SUM.ZQ.lOO) 

!be value of SUM keepa on increasing by aucceaaive exe­
cutione of loop acope and it ia never e~ual to 100. 

~be ~on41t1on part of UI~IL la optional& lf lt la oaltte4, 
the reault la an lnflnlta loop, unleaa the loop la broken 
b7 some conditional or uneondlttoaal braneb from the loop 
aoopa. laamplaa 
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I•l 

BIPlU.~ 

S~Bl(I)•BUP(LAS!C) 

IP (S~(I).XQ.S!B2(I)) ~HBB I•I+l 
!!. ( srRl (I) .zQ. KOS) HD BRU.K 

LAS~C•LASTC+l 

tnf!IJ. 

B~OE•J!OX+l 

!fhe aboYe loop S.a exec1tte4 latinltelJ' unl••• the un4er­
l.lne4 IP ••ateaent ·ta there. Wb.ea the oon4ltioD ot thla 
IP reaulta a ~RUI 1 the loo» la broken b7 BREAK atateaent 

' tranaterrins control to the atateaent B!OX••~oK+l which 
tollova the loop. 

As a policy ve don't vant to allov frequent uae 
ot OOTO'a in EXTPOB procrama alace it eauaea a lot of 
eontu.aioa in prosra• reac1S.ns by creatlna aore lnteraet1ona 
amons the proaraa uotta. ~heretore aome atateaenta are 
required to be lnclu4e4 in our languaae.to proTide 1aplle4 
branch••• 9!he BUAK atateaent pzooY14ea one war to branch out 
ot a loop atruoture. Vhen~••r thla atateaent 11 eacountere4 
4urtns the procraa c6ntro1 tlov. the control 11 tranaterre4 
to the atateaent. next to the loop atructue. '!he tol'ut 1aa 

BBIAlt leTel 
where !•••1 11 a poa1t1Ye lnteser indicate• the 

depth ot tbe loop nest to be broken. Por exaaple 
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WHILE (BGE!C (C).BE.B07) 
CALL PU'fBAit (C) 
UPBAIJ 

EHD -

Ir((C.JE.BLAIK) .AID. (C.KB.~AB))~HBI BREAK 
CALL PUI'BAK (C) 
U.TlL 
I•l 
WHILE (I.L!.!OKS12) 

EllD -
01!!01: • 'f!PB ( !'OI!C ( LBXS!B ( 1) )) 

If (GET!OK.II.LE!!Bft) !REI BRIAK 2 

OB!!OlC • ALPHA 

The execution ot the first BREAK when the condition reaulta 
a ~RUE cauaes control to be atven to the atateaent I•l 
which ~ust follows the RIPEAT loop. Bere the level 11 oai­
tte4 an4 onl7 one loop ia terminated by 4etault even it the 
BltiAI: ia .contained 1nat4e several neated loopa. The aecond 
BREAK atatement terminate• two loopa i.e. the control coaea 
to the stateaent next to the outermost DD. 

In caee the leYel a:pecittecl ia ll'eater tbaa the 
number ot neate4 loops enclotin& l, •. the exeeatton of 
B3ZAK tranatera control to the atateaent nezt to the outer• 
aoat loop atructure. !'hie atateaea.t &lao prov14ea one 
va7 to Juap out ot the BBOII•EID block. J'or ezaaple 

---
BEOilf 

SUBS! • IIJBC! (1fBW) 
IJ' (SUBS'f.BQ.IRB) THZI DRXAK 
SUBS! • Oli 

LAB!M • K 
EID -
g_~~ DELl! (~Ill• LIIB• S!ATUS) 
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When SUBS~ baa Yalue equal to BBR the BREAK atateaent 
caueea aa lmaecllate exit 'roa the block an4 control ta 
s:lven to atateaent CALL DELE!. 

!he BBIAK atatement ahoulcl not be uae4 ia an un-
4iac:lpllae4 Y&7t we ahou14 alway• try to expreee the exit 
con4it:lon, that la an IP eoatrolllng a DRIAK. !be BRIAX 
atateaent vi'tbout an encloalas loop la treate4 aa a coaaent 
anT¥&7 an error meaaace ia tlasce4. 

'lhla a'tateaeat oaueea vhateYer loop :lt la ooatalne4 
:ln to branch to the bottoa ot the loop; aklpp:lna the reat 
ot the loop bo4T1 ao lt cauaea 'the Dext iteration to bealn. 
The toraat las 

BED leYel 
In a WHILE, BBPEA' or DO, lt soea :lame4lately to 

th' eon4lttoa parta :ln a POB, it soea 'to 'the re:ln:lt:lallse 
atep. "level• la a poalt:lYe 1ntecer apec:ltiea 'the level 
ot loop ln a aeat ot ae•eral loopa tor which the aext 
iteration to bes:ln. !he other loop• lna:lcle the loop a't 
"level" are ter•lnate4 coaee~ueatly. 

Exaaple1 

J!5!. I • 1, B 

If (X (I) .LT.O.O) TBIB .EXT 

SUM • SUM + X(I) 

D.! 
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!hil loop 1klp1 oYer aeaatiTe •al~ea to be a4te4 lD 
SUM be••••• VheneYer the -r&lue of X (%) Ia et .. l to 
0.0 the IBU eauaea the SUX • SUX + X (%) ttateaent 
to be atlppe4 aa4 aext lteratloa beaina with next 
Y&lue of I. It I • W an4 X (l) o.o then the exeeu­
tloa of BBX! te~alaatea the loop. ~he •leYel• eaa 
be oalt,e4 which hal tetault Y&lue aa one. 

llxaaplea 

POR (I•ll (I.LB.lO)I J•I+l) a•oXI 
A (I) • B(I) ••a + ~•A(I)*C(%) 
DO I • 1 1 10 

liD ·-

I • A {I) + I (J) 

CALL 1IOR (I) 
xr <rxoa.ot.lOO) till Ill! 2 
S!rDX • S!DM + A (5) • B 

••n -VIIIB (6 1 100) S!BIM 

Xn thla exaaple when PIOR la a~eater than 100 1 the 
execution of IBX! eauaea, tirtt to 'eralnate DO loop 
an4 then the tont~ol ta tr&alferre4 to the tnltlallse 
atateaeat l•I+l bJ akjpplas VRJ!& atateaeat. In the 
nest iteration DO loop la atarte4 with value 1•1 .. 
a treab.. 
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2. T HZ IWOR GRAMIIAJ 

!be a,ataz (sraaaar) !a a aet ot rule• by Ybleh 
a leaal proaraa la the laaauase la wrlttea or recoaataea. 
!he toraal repreaentatlon of a laaauaae b~ araaaar baa 
aeTeral a4Taatacea rather tbaa 4eaerlblas the laacuace 
vlth an lnforaal 4eaorlptlon la vor4a. ~he laacuase 
apecltloatlona can be aa4e fairly precise thia way. 

fte lucuaae paaaa:r ia ulttea &I a finite aoa­
eapt7 aet of rulea, uaua117 wrlttea aa 

U tt• X 

vhere U la a ayabol called aon•terainal or ayataetlo 
eatlt7. X •• the rlsht part of the rule 11 a noa-eapt7 
finite atrlac of a,.-ola. ~he ayabola appearlaa oa rlsht 
part aay be a alxture of aoa-teraiaala aa4 other ayabola 
called teralaala. 

~here are Altfereat aotatloaa uae4 to 4eacrlbe 
the laaauas• araaaar toraally. the one uae4 here la the 
Backua•Kaur fora (B•P). Ia Bwr aoa-teralaala are vrlttea 
aa ayabola eaoloae4 la corner braoketa • < •ana•) • 
an4 alaa • 11• • rea4a •ta replaced b7•. Alternate wa71 
of rewrltlns a slTea aon-teralaal are aeparate4 bJ a 
••rtioal bar •t• (rea4 •or•). 87Sbol [A} ! repreaeata 
the repeate4 appearance• of A with alatau a tl••• aa4 
aaxtau b tl•••· 

!be aramaar tor the apeeltloatloaa of the lsten-
4ecl rortraa 1aasuaae 1• tollovlas one: 
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<prosJ:"aa) u• <•tateaent) 
<praaraa) <•tateaeat) 

<•tateaeat) sa• !l. (oon4tttoa) HD (atateaen~) 
!!. ( eon4t t.S.oa) ~BBI (atateaerat) 

ILS:I (atateaera\) 

<1eYe1) 

<label) 
(cilgit) 

4tstt1) 

BBOII 

<•tateaent) 
I:BD -R2. ltalta 

<•tateaent) 

m 
~~~~ (oon4ltlon) 

(1tate11ent) 
EIJ) 

!2l (1a1t.ta1t&el(oon41tton)&relnlt1altse) 
(atateaent) 

:UP.EAT 
(atateMnt) 

UJ!IL (eoa41tion) 

I · BJ!!~ (leftl> 

I· !1!1 <l•Y•V 
l<la'bel) <•taieaeat> 
I • .BWJ) 

I O~IB 

u• [ <J,tst t. > J :~ 
u• [~t&tttPJ; [ (4tstt>] : 

••• Olll2lli~I'I'ITI8f9 
sa• ll213(4f,l6lT(8 

!he ttrat rule ••T• that a prosraa ta a at.ateaent. 
or a prosraa ro11owe4 b7 a atat.eaent. In other vor4a. a 
proaraa eonatata or on• or aore atateaenta. A atateaent 
1• one ot the oonatrueta repreaented b7 the rulea other 
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than tirat. !he Tertleal bar •t• 1a41eatea a ehoiee 
ot alteraati•••• All the ua4erllae4 ay;mbola are key­
vor4sa keyvor4 11 a ayabol which baa •»•e1al meaning 
vhea uae4 at a apeottie4 place ta the »rocraa. ~he uaer 
f.a reetriote4 rroa uatna th••• ke7worc.ta aa variable 
...... partlcul&J'l7 the tirat arabol ot the .,., ..... ,. 
Here BX~JOB araaaar 4trrera troa POR!Rl. aiace there 11 
ao ke)'Yor4 in J'OR!RAB. A atateaeat eonaiata ot. tor 
exaaple ke7Y0rd WBILB tol1owe4 by pareatheaised eoa.at­
tloa an4 a sroup atateaeat to11owe4 by JWD. !he 4et1a1-
tloa ot a etateaent Ia recuraiTe Ia IX!JOI vhlah la not 
allowe4 ia J'OB!BAI tor example,a neat ot IJ' atateaeata. 

!he •• IXD1 atateaeat la u1ea to 1~41cate the 
eaa of 1ubproaraa, ••• ia put ia tlrat eol..a ot the 
source line. !he sra .. atloal type O~Ba repreaenta all 
the ataa4ar4 ·I'OB!RAB stateaenta. Thia type is of iapor• 
taat aimplitloatioa, tor it treea EUJ'OR translator fltoa 
h&Tias to kaov very much about JOB!RAI. Aa7 atateaeat 
vhich J.a aot 41acuaae4 ::.n th• prt-:eiU.as aeotloaa la re­
coauised as ~!BZR. ~heretore, any •'ateaent vhieh 4o•• not 
bea1n with one ot the ua4er11ne4 keTWOr4a (1eaT1na the 
label apart), it auat be au O~RIB 1 and no real proeeaalns 
1a nee4e4 on it. 

•LeYel" la a 2 41slt poaltS.Te lnteaer apec1flea 
the loop leTel to be broken b7 BRIAK/liBft atateaent. 

"Label• 1a a ataa4ar4 I'OB!U.B S 41s1t atateaent 
nuaber 1••• than 90000. ~he BX!,OR tranalator uaea label 
auabera sreater than 89999 •• generated label• (41aeuaae4 
in thapter 3). Although thea• label• are rllat1Tely rare 
in IX!POR proaraaa, th• srammar 4oel allow thea. 

a>f 

~he toraatAao.re• 11 aaae aa that ot lOBTRAJ. A 'C' 
in eoluaa 1 1n41catea a eomaent line, 1 to 5 eoluana tor 
atateaent label, column 6 11 eont1auat1on ooluaa aaA eolumaa 
73 to 80 are tor 4ocuaentation pwrpoaea ana 1gDore4 by BXTPOR. 
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3.1 PUPltOCBSSOB AS A '.rB.A.K,SL.A.TOR 

A prosraa written in a hilh leTel lansua1e• 1a7 
roR~BAB can not be executed by coaputer 41rectly. A 
tranelator 11 re,u1re4 to tranll&te the aource proaraa 
into a ••t of executable inatructiona (aaohlne languase) 
tor the computer aa above in the tolloving tlaure. 

XIPU! 

--........, ~ 
['..... ./ 

SOUBCK ' tld'SLA~Oll OJnC! _ .. JDCU!IOI PltOGIO -
PltOCilWC 

Soae tranalatora accept a aource program. tran1late lt 

Oft• 
rut 

into aoae interae41ate atructure. then execute eaob opera­
tion gf.Ten tn the lnterae4iate atructure. Such a trazusla'\or 
ta c~lle4 an interpreter. An interpreter la~conli4erabl7 
leal eftlc!ent tn execution. but a proaraa can be 4eTelope4 
Yer7 taat vlth an interpreter. 

A traaalator Vhioh accept• source program an4 
tranalatea it into machine executable code la calle4 a 
coapiler. !he a4Tantaae of a compiler oYer an interpreter 
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ia that lt generate• an ettlclent aaohlne code. The 
blgh .leTel language glTee uaer the tlexibillty of VYit• 
ing procr••• independent of computer to be uae4. A 
IOR!RAW procraa ahould 7ield the aame reaulta tor a g1Ten 
input resarcUeaa of the to vhich it 11 tranelated •. !heae 
reaUlte ahou14 be expected troa the apec1tloat1on of the 
POR!RAB language and the &lgoritha aa ezpreaaed in fOB~RAI. 

A prograa vrltten 1n EX!fOR lansuase baa to be 
tranetorme4 into aome cote to make it executable or inter­
pretable on a computer. One vay to do 1t la. 4eTelop a 
coapllera vh1ch Ileana too aucb of work lnTolTeaent tor a 
tev eztenaione to JOR!RAI lancuase. vhleh can be tranalate4 
b7 a compiler. !hla approach v1ll treat BX!fOR a nev lan­
guage. In altuatlona vben a uaer want• to avail aoae fea­
ture• vhtch are not recular in a h1gh level language like 
PORTRAI• same caa be enhanced with a preproeeaaor. A pre­
proceleor vorkti on the extended featUJ'eJ only and traaalatea 
into the high leYel lan&uaae. !hua the aecon4 approach ia 
3uatitie4 ••r• tor the trualatioll of BX!POtl prograaa. 

3.2 AI OVBRVIBW Of BX!JOR P§WPROCISSOR 

~he BXTroa preproceaaor vhich v111 be referred aa 
•zXTroa• ia a prosram written ia FOR~RAI, tranalatea pro­
gram• ot ar.rroa 1anguase 4etine4 by crUUia)r' ia • ectlon 2. 7t>', 

to prograaa expreaae4 in J'Oll!BA• •• ob3eet lansuace vithout 
changlnc the losical t1ov of the program. The preproeeaaor 
tunctiona aa an interface betveen the aouree ot BX!FOB 
proaraa and the JOR!Rll coapiler aa ahown in the flsure. 
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IDJOI 
SOIJICI 
l'llOOU.II BUJ'OJl J'O!!IAI 

rzo. s.aa 
~o translate a aource prosraa, the preproceaaor muat 
analyse it thorou;hlr aad ayatbea1ae an equlYalent obJect 

' 
prparam. 

Durtas preproceaains that is IXf~OR to POBTRAB tranalation 
the proceaa or aource proaraa anal7ala yte14a a Yartety .. 
ot information about source program. !hta information ta 
preaerved by the preprocessor for it to produce an equi­
valent 7ortran program. Varioua data structures, auoh 
aa tablea, liata, atacka etc. are employed by the prepro­
ceaaor to preaerve this intcraation. fhe conatructlon 
ot an equivalent l'ortran proaraa ta 41reote4 by the t.ntor­
aation preaerTed 1~ theae 4ata atructurea. 

!be aource prosraa to preproceaaor aay be on any 
aedta auch •• card deck, diak, aasnette tape etc. ~he 

outputted ob3ect ~OR~RAK prosraa 1a vr1tten b7 prepro­
oeaaor on 4iak ao •• to aake faat rea41ns br POR!RAI 
compiler tor the coaptlatton into machine lanauase. The 

complete proceaa of preproceas1na invol••• tvo atepa, 
source prosram analraia and code ceneratioa. 

!be followlac tiaare (riG.S.I) 111••tra'•• the 
l011ea1 »Ar'a of the IX!fOI p .. proee•aor. 



source 
program 

I ANALYSIS ~I INFORMATIONS 

l delimeter 

characte~ s LEXICAL :
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error 
t e~t :!_ e 
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PREPROCESSOR 
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object program 

FIG. 3.2 Logical Parts of Preprocessor 
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3.2.1 80V!CI FROJJAM AJAL!B%8 

Aa iaput to \he IDI'OR, tbe 1ov•e prosraa la oalr 
a 1trtaa ot eharaeter1. Proa this 11aear repreaeatatioa 
ot the pros~aa, the prooeaa of aaalya!s aho.t4 4eteet 
~e structure u4 ae&Dlas of the pl'Oil'&a. ftla la •••7 
atallar to the aotloaa laYol't'e4 la tiDtlaa eoaatltueat 
phra••• la a 1eateaee la lacllah, la whleb ea1e v. 4o 
10 br aaktns 1111 ot the Znsllall cruaar. l'roa thla aaa-
1017• the sraaaar 4etlae4 la aeettoa 2.1 la ... a to re• 
ooaalse ~• foraUlate the eoaatltueata of the aouree tro• 
sraa. The atruotural aaalrala of source procraa pro••••• 

·ta two 1os1oal phaaea. 

PIBSW PKA81 • LZXlCAL A14LY8I8 

~he tlrat phase eoaalata of the &aal71la of the 
atrlns of charaetera ln the ao\IJ'ee proaraa ao •• to fora 
.. aalaatal prlaltlYel (aa&loao•• to wor4a u4 snmetutloa 
aarka ln aa laallah aeateaee). laaaplea ot av.oh aeaalna­
twl prtmltlYel are 14eatltlera. operator• llke '•'• •-•. ••• 
etc. aa4 aeparatora or 4el1altera 1tke •,•, -lank ·~·. 
ete. !he tuk ot flrat ph&ae la uauall7 tenet lexle&l 
ualzala. Subte,uat to thla phaae of &aalJ'Ila, a aovee 
procraa aay be Y1ewet aa a aequ.ace of aeanin1t~ prlaltlYe 
lt••• reterreA to •• ~eseae! or 'o~ea•• 

Pollowtns lexieal anal,.la 1• •he taak ot reeoa• 
n111n1 ll'a-atloal. :thraaea ia a aovce proaraa. ftl1 t• 
a aore eoaplleate4 taak5 aequea••• of tokeaa are aro•pet 
toaether \o fora alaple atrueturea of •he ao.ree laa1aace; 
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theae aia»le atructurea are uaed to ~ora more coaplex 
ones and. ultimatel:r. 1ource programa. All theae actiona 
,are the aubatanoe ot 1711tax aual;raia alao called paraing. 
The en4 reault or this anal;raie is that ve h••• discerned 
the sraamatieal atructure o~ the source proaraa. The routine 
called parser. anal7aea the grammatical atructure ot input. 
recognisea the atateaent o~ EXfFOR b7 aee1na the tlrat 
token of the atate .. at. Por 1natance. when an IP ia aeen 
the paraer calla a routine vhich handlea XP statements. 
Yhich cloea the further aeD.&ntt.c checkina ot the statement. 
When the paraer recogni&ea a source language ·construct it 
calla a ao called aemant1o procedure which tate& the oona­
truot, checka it tor aeaantic correctneea that ia the mea• 
nins part of the oonatruct. and atorea neceaaar:r information 
about it into context stack. Thia atack contains informa­
tion about the acope, recursion and nesting ot atrueturea. 
~he aeaant!c procedure ot the preprocessor ls ver:r simple 
a1nce the moat ot the semantic checks are pertoraed by 

the POR~BAB compiler at compilation le•el. After the 
syntax and semantic cheeks the next step is the code gene­
ration. 

CODE G!BERA~IOB 

~hia is the actual translation ot the B~POR source 
program into PORTRA! l.angu!lse. In this aectlon ve vill 
discuss the POn~RAD codes tor the structure• selected tor 
EXTroa. The preprceesaor vh1le generatinc code• seneratea 
atateaent lAbels, therefore a label alot 90000 to 99999 1s 
reoerved and the u•ers are reatr1cted to uae them. In 
thia section anything encloae4 1n square brackets [and ] 
ia optional. 
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BBOlll atattaent 

It a BEOII 1a encountered with a label then we 
replace BEOXB b7 

Label COlf!riiUI 
Bo code la generated tor unlabelled BEOIB. A label L la 
reaerved and vben an BID terainatea the BEGIB block, it 
ia replaced b7 

L COITIBUE 
It a BIBAE or IBXT atateaent ia enclosed b7 a 'BKOIB and 
the level ot loop/atructure correaponds to BEOII then the 
statement BRIAK or BBXT la replaced-b7 

GO ~0 L 

II' atateaent 

The translation of 
Ir (condition) THEI atateaent 

1a soaethlns like 
IJ' (condition ia not true) so around statement 

!rhus vben an IJ' is eneouatered, we 

isolate the condition part 
&enerate an4 aave eoae unique label L 
output "I7 (.IO!.(condition)) GO TO L" 

~he .BOT. inverts the value ot the condition. !he atateaent 
label vlth II' (it an7) ia put •• it ia. When we set to 
the end ot the atateaent that follows !REB, there are two 
poaaibilitieaa 

It there is no BLSI follovins, we need output only 
L COBTIBUE 

It an ELSE tollova, however, ve auat generate another label 
and output 

Ll GO TO L2 
L COBTIIIUE 

to branch around the ILSE part, and then, after whatever 
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statement follows the ELSE, ve output 

L2 CONTINUE 

to terminate the IP-THEN-ELS~ construction, the extra 
label Ll is required because there could be a statement 

like BREAK, NEXT or GO TO as the THEN part, then FORTRAN 
compiler tlags an obvious error since any statement follow­
ing unconditional branch has to be labelled. In summary, 

the code generation tor 
[label]IF (condition) THEN statement 

is 
(label] IF (.NOT.(oondition)) GO TO L 

statement 

L CONTINUE 

and tor 
(label] IF (condition) THEil statement! 

ELSE statement2 

is 
[label] IF (.NOT.(condit1on)) GO TO L 

statementl 
Ll GO TO L2 

L CONTINUE 
statement2 

L2 CONTINUE 

EXTFOR generates three consecutive labels when an IF is 
seent Ll is L+l and L2 is L+2. It.one ot the labels is 

not used because there is no ELSE, it doesn't cost any­
thing. As we know that the labels are always L, L+l and 
L+2 1 only one ot them need be remembered; the others are 

deduced by adding 1 and 2 respectively. 
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DO statement 
The BXTPOR DO ia a FOBTRAB DO without a label. When a DO 
is encountered• ve 

isolate the "llalts• 
generate a label L 
output •Do L limits• 

Bo check la pertorme4 on •llalta• bT KXTPOR aad lett tor 
POR!BAI. fhen at the en4 ot DO scope lndleated b7 an BID• 
ve output 

L OOI!IIUB 
Thus the EXT:POR 

[label] DO 'llaits' 
statements 
EBD 

is tranelatecl into 
[label] DO L •liaits• 

iltateaents 
L OOI!IIUE 
L+l COI!IIUE 

!he seeoad COITIIUI has to be produced in caae the loop 
contains a BRBAK atateaeat. In thla caae we senerate the 
aecon4 COI~IKUI resar4leaa ot vhether or not there 1• a 
BBBAX& lt ia aiaply too much effort to check. !o aake out 
code generation task eaaler, ve take adTantage of the tact 
that i'OB!RAI compilers are ueuallJ' CJ.Uite clever about dea­
ling v1th \Ulreterence4 COB!IIUZa. 
The enoloae4 BBBAK atateaent la replaced b7 

GO !0 L+l 

and the JIBU b7 
GO TO L 

which cau••• next loop iteration to atart. 



42 

!,.HIL!.e.tate!•!t 

When a VHIL! ia eneo.atere4, we 
iaolate the oon41ttoa part 
aeaerate an4 •••• 3 uait•• labels L. L+l aa4 L+2 
output•L+l •xr.(.BOY.(eoa41t!on)) oo ~o L+a• 

vhea-. c•t an KID t•ralaatlna tbe WBlLJa·we output 
L CO ~0 L+l 
L+2 COI!riWU 

Thua the BX'!70! 

[1a,el] VBILI (coa41tion) 
atate ... zata 
DD 

ia traaalate4 into 
{label] COI'liJn] 

L+l If (.IOT.(eoa41tloa)) 00 '0 L+l 
atateaeata 

L GO ~0 L+l 
L+2 COI'!IIUI 

the COI'!IIUB before •xr• la tor the labeUe4 WILl •• iaa 
10 VBILK (LAS,C.LT.T3) 

••• 
!he BRIAX atateaent to -reak the WilLS loop la traaalate4 into 

00 '!0 L+2 
L+2 la the ·•xlt polat ot the loop. '!he IJID' atateaeat ter• 
aiaatlna the current lteratloa aa4 atartlna tbe aext la traa•­
late4 •• 

00 !'0 L+l 

ron atateaepts 

Vbea a POB atat•aeat 
[label) ~Jt (ialtlalt.ael (coa41tloa)s relaitiallse) 

atateaeat 
ia eaaountere4, we 
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output [label] 1n1t1allse 
isolate the con41t1on part 
preaerye the re1nit1all&e part 
output •L IY (.WOT.(condltlon)) 00 TO L+2• 

~hen at ~he end of the stateaent aesoc1ate4 vith FOR• we output 
L+l relnlt1a11se 

GO ~0 L 
L+2 COBTIBUB 

Thua the code generation for POR stateaent ~~ 
[label] initialise 

• 
L IP (.xo~.(con41t1on)) oo ~o L+2 

ata,eaent 
L+l re1n1t1a11ae 

GO TO L 
L+2 COBTIBUE 

Three labela L. L+l and L+2 are re•erve4 tor a fOR atateaent. 
Here we note that reln1t1aliae can not be a branch atateaent 

aince GO TO L ia unlab•lle4. 
It •statement• ln ron ia a BBBAK which cauaea exit troa FOR 
atructure. it ia translated into 

CO TO L+2 
similarly the !EXT atatement which tranatera control to the 
reinitlaliae part la translated into 

GO TO L+l 

REPEAT atateaent 

When a REPEAT la encountered. we 
output L COBTIIUE 

Then at the end of the loop vhloh ia 14entlt1e4 b7 UITIL 
(con41t1on). ve 

iaolate the condition part. lt preaent 
output'L+l IP (cGa4ltlon) GO TO L 

L+2 COBTINUI" 
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[labell BEPIA~ 
etateaen'• 
UI~~L [(condition)) 

is translated into 
[label COITIIUI] 
L COITIIUI 

etateaente 
L+l [IP (condition)) 00 ~0 L 

L+2 COI!IIUI 
The tirat COBTIIUI ia generated only it REPEAT is labelled. 
In case the loop is infinite that is condition part is oal­
tted "L+l IP (condition) GO TO t• is replaced b7 "L+l GO ~0 L". 
Three generated labels are reserved tor a n•PIA! statement. 
The BRBAK statement encountered in the REPEAT loop to cause 
the ezlt troz loop, is tranalated into 

GO TO L+2 
almilary XBXT statement causing control tranafer to the 
UB!IL part,la tranalate4 into 

00 TO L+l 
Labele and Other• 
The atateaent label siTen by the uaer in BXTPOB 

source program is output at column 1 and followed by enouah 
blanks that the nest character vill come in column T. 
Input etatement ot lexical type OTHERS ia copied troa input 
to output without any change. 

The error detecting abilities of BXTPOR are not ae 
good aa the7 might be vith a more comprehensive graaaar. 
!hie ia not a aerloua drawback, however, since we are trana­
latins into PORTRAB, and IOB!RAI coapilere are perfectly 
capable of detecting any SJDtax errore that eacape the pre­

proceaeor. The errore detected b7 EX!POB are output aa 
comments ln the lietlns ot prograa. 
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3.3 EXT~OR PREPROCESSOR OROABISATIOI 

The organieation of BXTJ'OR preproce••or ie ehovn 
in J'I0.3.3. The top leTel routine PARSER controlsby ana-
17sing the sraamatlcal •tructure ot EXTPOR •ource prosraa 
aa input it •ees. It eaplo7s other routine• ot lover leTel 
to hel» in analysing, •torln& intoraatlons and fin&117 
outputting the J'ORTRAI code. 

PARSER 

OBTTOX: ~ OB!C 

LIX 

OB!S!IC 

I PUTSMT 

, 

GIHOIC r- CODB I 
GE.BRA!IOlf l JIRIOR 

, 

S!AClt 

J'IO. ~.3 
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!he PARSBR calla OB!WOX to set the next token of 
the atateaent in the input butter. OB~C ia the lowest 
level routine which seta a character troa tbe input butter 
to OI~~OK. OBHOIC conatructa a '\okenJ LEX ta called b7 • 
PARSIR to work on the t1rat token ot the atateaeat ant the 
token is identified aa one ot the ke,.,or4a. '!hia Y&J' PARSER 
detera1nea the atateaent trP•• OI!S!K routine tella about 
the context ot the current atateaeat which helpa in analyala 
and proper code seneration. ror 1netance. vhen an Ir la 
•••• PARSER calla a routine which handlea Ir statementa. 
that routine ln turn laolatea the con41t1on part and aakea 
an entry in the context stack with help of S!ACK. leee­
aaary codea are generated. When the end ot the •atateaent• 
part of THBB unit la reached1 the correct teralnatlns cote 
tor an 17 can be produced b7 oalllns OB2STK to kaov about 
the IF and the generated label• reaerve4 tor it. ~h1a &lao 
include dealins with an ELSI 1f it ia preaent. 

PU~SM! outputa the text ot the atateaent preaentl7 beins 
proceaee4 aa a coaaent tor the uaer•a reference. !he PORT&AB 
co4ea are output Juat after the text ot aouroe 1 with •••" 
in columna T3 and T4 ot the obJect line. 

There are number ot cote generatlo, routine• called 
by PARSBR& aiaple codea are senerate4 by PABSIR 1taelt. Some 
coae generation routine• &lao u1e OB!TOE to reaa further part• 
ot the atateaent being proceaae4. ERROR output• the appro­
priate error meaaage 4etecte4 during the an&lyeia of the 
current atateaent. !he oall1ns routine paaeea the error code 
to BBROB to output the error me1aage troa lrror !able. 

Bov, ve 4eacr1be the yarioua butter• • table a and 
etack• uae4 to atore the intoraatlona, lezical analya1a, 
paralas, code generation and general purpoae routinea. 
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'lhe tollovins discussion is basecl on ~he aource 
listlns ot Br!70B preproeeaaor (Appendix A). 

BttrP.IRS AHD BLOCXS 

A Duaber ot buttera are 4etine4 in the vork area.~ 
ot BXTrOB,used to keep the parte of aource prograa aa vell 
as ob3eet prosraa tor the current proceas1ns. ~he work area 
11 a aet ot 70B!BAB 80KMOH blocka. 

IHBLIC Input butter. COMXOB block ot 80 b7tea. It holda 
one line ot source a't;atement a~ a time. When the line ls 
processed, next line is read into this block. 

IBP~R A block which contains the pointer to ~he last cba• 
racter referred in II~LJt. 

!!I Bolda the current token under ~roceas1na. The token 
is constructed by OE!!OK. 

DJSIZB It contains the nuaber ot characters in the token 'lD. 

IBLBL 'lhe coaaon block tor the statement label of source 
atateaent under proceaaing. 

COIBLK fhe condition butter to contain the condition part 
ot control structurea like I7, WHILE, U!TIL and POB. The 
condition part is separated out troa the stateaent and put 
into thia buffer till the c~de •:tr (.IO'l.(conditlon))" ta 
senerated.COBBLK can contain •• lons •• 17 lines of condition. 

COBPTB A pointer uae4 to scan the condition COIBLK. 

ZRRIO !he aerial nuaber of error in a statement, detected 
b7 Brl'J'OR. 

IOJ:RR It contalna the total nUJIIber ot errors encountered 
in the source prograa at preprocessor leTel. . 

RTPLAB Tbe next generated label aTall&ble to IXTJ'OB tor 
code generation 11 put in thia bloek b7 function LABGIB 
vh1eh reaerTea next I labels b7 tnereaentin& label ln 
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BTPLAB b,- B an4 returning old Talue in LABGD. It ia 
rererred aa LABGBB(B). 

A table ia aa ordered aet or ele•enta of the aaae 
t7Pe. ~he ordering ot eleaeata in table 1s uae4 to aceeas 
the eleaenta, b7 aeana ot one or aore aubacripta. !be tollov-
1118 kerworda are atored in fora or a table. Bach keTWord 1a 
associated with a unique number which la returned b7 function 
LEX and called the lexical type. ~he lexical tJPe• are giTen 
necatiTe Taluea to &Told &a7 contusion tor LEX, vlth a prlnt-

·able character. 

!C•JY2~d L'x1cal ~D! 

IJ' -so 
DO -31 
WBILI -32 
BBOilf -33 
J'OR -sit 
UPBA!r _,, 
ELSE -36 
BliD -37 
BBX'.r .. 38 

BREJ.JC •39 
Ulf!IL -4o 
O!!KBBS -ltl 

~he O~HERS 1a not a ke7Word, lt correaponda to a 
token vh1ch 11 not identified ·~ an7 ot the precedina typea. 
Thi1 catecor7 actu&ll7 encoapaaaea aost ot the J'OB!BAI atate­
aents. The function LIX return• ·30 aa lexical t7pe 
tor IP vhen referred •• LBX(Ir). 

3.3.3 BRROI 'ABLE 

~ia table contain• the text ot all the error aeasages 
vith their co4ea. !he routl11e ZRilOB uaea th1a table to output 
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the error aeaaage • 

COBHU S'!ACK. 

A atack 1a a data atructure 1Q which element• are 
arranged in an order haYing only one end open tor a441tion 
and deletion ot data e1ementa. Stacka are widely uaed in 
ayateaa programming tor houaekeeping function• needed tor 
recuraive prograaa or atructurea, block atrueturaa, and 
bracketed ezpraaaiona 1 etc. The context atack la uaed tor 
theaa purpoaea except the expreaaion proceaains aince thia 
work ve laaYe tor PORTRAW eoapller. Each entry ln context 
ataok ia ot 6 bytea. 

I SLJ:X SLAB I 
0 2 6 

SLIX is the lexical type ot the keyword and SLAB ia the 
generated label preaerYe4 in the context ataclt. 

Whenever either ot the statements Ir, BLSB, BBGIB, 
DO, WHILE, POR and RBPIAT ~s encountered, the lexical type 
and the generated label reserved tor the atructure are puahed 
on the atact. WhaaeYer a statement anda the context atack 
la cheeked tor the atructure to &enerate codes tor the exit 
point. ror example, when a BEGII i8 encountered the lexical 
type •33 tor BZGIW and the cenerated label L la puahed down 
in the atact. Later on aeelna the aatchins BID atateaent 
the context atack 18 checkeda it the atack 4oea not contain 
BIGIB or anythinc, an error ia flagged tor unexpected appea­
rance of ZBD in the aource unleaa it ia the laat atate•ent 
ot a aubprosraa. ror BIOIH the entry troa stack ia reaoved 
and co4e •t COB~IBUE• •• the end point ot the block atructure 
ia output. 

A pointer calle4 atack pointer (ap) la uaed to point 
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at the top entry on the etack. ~o delete an entry the 
pointer ia 4ecreaae4 b7 1 and to add ap la incremented 
by 1 with proper coateata on the ataok entry. ~he common 
block S!XBLK defines the area tor context ataak with a 
aaxlaum of 100 entrlea and S!KPTR la the etaak potnter(ap). 
The routine S'ACK puahea down an entrT tn the atack. !he 
lexical t7P• and the senerated label are paaae4 ae para­
aetera to STACK. GI!S!X seta the top aoat entry~nd pute 
the contenta tn the arauaenta SLBX and SLAB. 

roa s!ACJC 

!hla atack la defined •• the COMMOI block RIIBLE 
and 'the atack pointer IMBPOR. WheneTer a POl atateaent la 
encounteJI'ed the re1n1tlal1•• part 1• preaerTe4 in thla atack, 
which ia uae4 to 1enerate eo4e for end ot roa atateaent. 

~be reinitialise part la lialted to a lensth of 66 character 
i.e. one line ot aource. The alae of thla ataek 1• tour 
entrleaa thua 11a1ta the aazlmua number ot neate4 roB to ~. 

Exaaplea 
POR (I•l' (I.L~.lOO)a I•I+l) 

POR (J•ll (J.L~.lO)J J•J+l) •••• • 
wbea the input butter pointer pointe at $ the JOB atack 
looka like 

,. 
3 

tnmroa-.- 2 J•J+l 
1~----------------~ I•I+l 
0 

66 
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A token in IXTPOR ia a eha~acter atrins eoaa­
.tituate4 by the eleaenta of PORHAB charactel" aet 
except the ( • ) • coaaa and blank. ~hese tou eharae­
tel"a &l"e sicni:ticaat 4e1imit.el"s ·tol" BUPOR an.4 aeparate 
the tokena in the source line. To coaatruet a token 
OE~!OX calla GB!C to read the source linea GB!C supplies 
characters one by one to GITTOX. OB!!OK ebecka tbe 
tne of the obaraeters retuned b7 ox~c. it it la a 
4elialter then the character atria& tor••« by GETTOE 
in !0 is the toke'n. Othervlae, the OZ~!OE keeps on 
adding the character• to !XI ualeaa a 4elia1ter or the 
end of aouroe ia eneountere4. At the end ot.aouree. 
BOP vitb Talue -1 la returae4 b7 OBTC as ebaraoter to 
GB!TOEa also a tlac BOSBC la aet 1 uae4 b7 PABSIB to 
atop the proeeaatns. 

Since GEftOJC 1laea blanka to separate tokens. 
blanks are aisn1t1eant in EX!POB which ia not there 
in roR!RAI. !he keTWor4a like WHILB auat not eonta1a 
blanka, otherwise tbe7 won't be reeoca1ae4. 

OZ!C while readins the source preaerTea the 
statement label vhleh ie aa:r thine appeara be~ore eo-

• 
luan 6 ot the source line, unleaa it la a continuation 
line, in COMKOK block IILBL. !bia label ia output later 
on ln ~he tranalate4 cocle. Xo check is aa4e on ~he 
T&1141tr of atateaent label ancl lett tor JOR!RAI coa­
piler to 4o the cheek. 

OE!~OK alao tln4a out whether the tokea la the 
tlrat token of a atateaent. The tu.etlon LIX takes 
thla token an4 cleteralnea the lexical tTP• ot tokea 'b7 
ooaparins 1 t wl tb all the keJVOr4a. !'hla lexical tne 
la uaea b7 PARSER !n call!DI the appropriate routine 
to senerate the oocle. 
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Wbea ~he beslanins of a atateaent ia encoun~ere4 
ana reooCD1&e4 aa one ot the IP, BLSI, BBOIB, DO, VBILB, 
POB and BEPBAT, the oorreapon4iaa lexical tTP• aa4 aenerate4 
label are puahed on the ooate&t ataok aa4 code seneratloa 
routine tor that tTPe la ealled alter o•tputtiaa the· text ot 
the aource atateaeat •• a eoaaea~. At the ea4 ot the ata~e­
aent indicated bT t7Pe BID or BBBAE, BEXT, or o~azas, aa 
appropriate eo4e generation routf.ae f.a called. '!he PABSBB 
alao cheoka the ataet eatr7 at the top and aa7 be able to 
pop one or aore thins• of the ataek 4epen41ns upon the leaieal 
type on the atack. Por exaaple ia 

IJ (. COild•l) !BU 

IP (con4•2) !BIX M-M+l 
BLSE MttM+2 

LAS'!C•LAS~C+l 

when LAS!C•LAS!C+l 1a aeen (lexical type O'!HEBS), there are 
entries for ILSE and both IPa on the atack. PABSXB popa 
ELSE u4 both IJta; beaav.aa. there ia no tollow1n& ILSI aatcb­
f.ns vith t1rat I?, both IP statements are tiniaheA. The 
tollow!ns BLSB is eheeke4 b7 lookins ah$&4 one token. 

~he tollovins flow-chart ot PA.BSBB and 4$sar1pt1oDa 
ot the routinea SiTe a c1oae l4ea bow •x~roR voraa. 
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SOURCE 

LINE 

c START 

tALL GETTOK 
ET NEY.Tj 

TOKEN I 
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LAB2L 
-------·r -------
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TYPE / 

CA:SL ERROR 

ERROR 10 

[ 01~ER~ CALL OTHERS 
I a U ; 

r----->- _______. 0 L'':' PP~' 8 T l :T · 
I AS I'T :s 

DO 
~---

r-----~------~1CALL DOCODE 
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EXIT 

•CALL PUTSMT! 

O'CTPUT STMT 
'AS COHMENT 

NO _ (.;;'\ 
~-.... -·-v 

bALL 
I ERROR 13 ' 
.._ ..,.. . ~- ~-- .. . ~- ~ ~ 



IF 
!cALL IFCODEI 

WHILE 
CALL VIRILE 

BEGIN 
I CALL BGHGENI 

REPEAT 
CALL PEPGEI'I 

CALL 'CE GE~l l 

yELSE 

I CALL ~RROR I 
I ERROR 9 I 

>---"----?>o-11 c A L L F 0 P. G E :·; I 

+----<<--------1~ C t.LL EF R C? u I ERROR 5 

CALL ERROR 
1-------t- N 0 

ERROR 8 

e 
I 

YES OUTPUT END 

STATEMENT 

I 

~ 

CALL ERROR 

ERROR 10 



YES 

1-- BEGn; 

O'C':::'FU':' E:Nil I 

CALL ERROR 

ERROR 10 

I 

cb 

OUTPUT END 

STATEMENT 

OU':PU':' 1

1 

. fr:\ A 

! L CONTI~TUE ~ 
I 
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IGET LEVEL 

OF BREAK/ 
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NO 

1
GET LVLth 

ENTRY OF 
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CAL:::. E_p);-'-C? ~ O'THERS 

ERROR lL ~~ 
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O"GTPUT 

GC ':'C L+2 

:~EXT 
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CALL ERROR 

ERROR 12 

LVL = 1 

OUTPU':' , 

GO TO :,+l I 

I 

t 
I 

I 
I 

I 



I 
I 

t 
• 

NO 
:ELSE 

ICA::C:::C ~=::.r:.:::: 
. ~--~, 

I KP_~::==~G ::.. 
---------· 

: CA:::..L 2':AC~= I 
f-.--. -. . J 

0 1\T C:.f':l-\..CKt 
~--------· 

\ 

OU'I'Pt-7' 
L GC ':::0 L+2 

L+l CONTINUE 

I 

1 

YES 
TOl'=E~J : 

ELSE 
-,~ 

'L .. 
;-., 

·< ---- " 
\~ 

\_-_· ~---- <..--------

-> 

I 
\ji 

I 

CALL FOREND 

l----4-----1 RE tvlO VE I F 0 R I 

FROK C.STK 
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: CALL ERROP 
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?:G:3~3.f Flew Chart of PARSEF 

FOr~I~E ~ESCRIPTIO~S 
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ERROR This rot:t::_ne outputs tLe error :r:-:essages (J.r::;-e::c::_x ~' 

when the errcr code is supplied as a r:araEe~er. 

OTHERS This routine outputs the staterrent which is not any 

of the extended features. 

DOCODE This routine . processes DO statements. The token 

following 'DO' is checked, if it is an integer number then 

the DO is a FORTRAN DO and it is output as such. Otherwise, 

the 'limits' which follows DO is collected, two labels L 

and L+l are generated_and DOCODE o~tputs 

DO L 'limits' 



BGIGBB Tbla routine seneratea one label L tor the BBGIB. 
It BIGXI 1tateaent l1 labelled •Label COI!IBUI• ta output. 
!he lexical type ot BIOIB 11 put on the context 1tack. 

BALPAR Whll routine eollecta the oon41t1on part ot the 
control atructure. which 11 a 1trlns enoloaed in balanced 
parentheaea. It thla 11 apreade4 oyer 1eYeral linea BALPAB 
hanAlei oontlnuatlona upto lT linea aaA pu\$1D COMMOI block 
COIBLX with the nuaber ot character• in oon41t1on, in COMMOI 
block COIP~B. 

P,U!fll !fhla routine la reterreA aa CALL PU!II' ('l'tPBt LAB·). 
In caae Yalue ot !YPB 11 paaaed aa 1 PU!Ir output• 

IP (.IO!.(eondltlon)) GO TO LAB 
when !TPB•O. PU!II' outputa 

I7 (condition) GO '1'0 LAB 

!!!2. !he routine procea1e1 the oon41'tloa part ot Ilt VBILI, 
UI!IL an4 701 atateaenta. It IPGO 11 called with option 
CI!BL•l• it cheek• tor rOR!RAB loalcal and arlthaatle Ir 
atateaenta anA outputa without any ehanse. With option 
CB!RL•Ot it calla BALPAR anA PUICID to put the condition 
part ln con41t1oa butter COBBLX an4.then calla PU!Ir to 
generate the code 

[label] IP (.BO!.(oondltlon)) oo ~o L 

IJ'C:ODB Routine la oalled to proceaa the I:r atateaent. 
Three senerate4 labela are reaerYe4 ud I:roo 11 called. 
It the atateaent is found to be aa7oae ot the J'ORTRAB Ir 
atate .. nta control la returned to PARSER after ou'tput'tlns 
the a"ta'teaent aa it la. Por 'IP' a'tateaent 'the eo4e 

XJ' (.WOT. (oon41tlon)) 00 TO L 
is output and lexical type I:r an4 the label L are put on 
the context atack. 
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VpiJel Bouttae aeaeraua J'ORIJ.'I.U eo4e tor VBILI atateaeat. 
three aeaerate4 labela are reaerYe4 for eaeh appearaaee ot 
WBILW. loutlae outputa 

label COB!lXIUB 
lt atateaeat ta labelled aa4 o&lla IPGO to output 

L+l Ir (.IO~.(eoa4ltloa)) 00 ~o L+2 
the lexieal tr»e VBILZ ~4 label L are put oa the ooateat 
ataek. 

PORGEI thla routtae pro•••••• the atateaeatt 
1'011 (S.altlallaea (ooa41tloa)& retaltlaltae) atateaeat 

the pi'Oee4un follo••• tat 
Call PU!CID and BALPAll to eolleot aouroe betveea outeraoat 
pareatheae•• Ia ooa41tloa butter COIILE. 

Seao COIBLit~ .• to fla4 tile poalttoaa ot aeaf.ooloaa •• P!Bl aa4 
PH21 if llUilber of aealeoloaa la not equal to 2 tllea, eall 
BIROR(6) an4 output the atateaeata retun eoatrol to PABSSR. 

Output the Saltlallae part vhS.eh appear• before ttrat •••leoloa 
•• llabell taltiallae 

Puah 4ova the retaltlallae part Yhleh appeara at\er aecoa4 
aeaS.eoloa, oa fOB ataek • ... 

Shift the ooa4ltloa part vbleh appear• betveea two aeateoloaa 
i.e. P!Bl aa4 ~~B2 poatttona, io the ttrat charaetar poattton 
o~ COBBLE aa4 aet pointer COIHB-ftR2·P!Rl. 

Call PU~lr to output 
L XP (.lo~.(con41t1oa)) oo TO L+2 

Staok tbe leatoal tJPe JOB aa4 c•ne~ate4 label L. 
a.t~rD OODtrol to PAB8JB. 

<:J·r··~ n '- .. .......,__. 
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fORIXD !hta routine senerate1 ~ORTRAI code for end of 
roB atruoture. ~he eo4• output are 

L+l relnttlaltse 
GO !0 L 

L+2 COll!riliUI 

!!he relattlaltse part 11 taken troa J'OR atack and 1tack 
pointer 11 decremented b7 1. !he J'Oft entr7 from context 
la al1o reaoTe4. 

RBPOII !he routine reaerTel three senerated label• tor 
each appearance of RIPKA~ and outputa 

Label 
L 

COI!-IItnl 
COB~IBUI 

(lt RBPEA~ 11 labelled) 

!'he lexical type RIPBA!f anct senerate4 label L &re ataoke4. 

UBOlfll Proceaaea UITIL part of RIPBA'l' atructv.re. 
UI!IL 11 preceded b7 label IRROR(l) la tla&se4. 

In eaae 
It there 

11 ao token Yhlch tollOVI ur!IL. the loop la 1n4eflnite and 
UBOII outputa 

L+l GO «fO L 

L+2 COI'l'IIUI 

return• the control to PARBBR. 
ror finite loop UIO&I calla BALPAR an4 PUTCID to collect 
the condition part ot UI!IL. rtna117 P~IP 1a called to 
ou,put 

\ 

tr (con41tlon) 00 TO L+2 

L+l GO '!0 L 

L+2 COBTIBUI 

!he entr.r tor RIPIAT froa con~ext ataok 1• reaoYe4 and 
control 11 returne4 to PARBEJ. 

There are 1oae aaall routinea called by PARBBR, their 
tuncttona and alsor1thma are ~uite atapl•• one ean refer KXTJOR 
1ource 11at1D8 (Appendix A). 
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fte ettleleaeT ltaer••••• eoaal4erab17 while yrf.t­
f.aa proar .. a ta IIIJ'OB but the a441tloaa1 traaalatloa 
atep troa Bxtroa to POI!IAI laereaaea the eeat ot pro4ue­
laa aa exee•table veretoa ot the pro&'••· 

Oae of t~• aa~or taetora attectlns t~• ett!eleaey 
ot preproeeaaor ta the teatwrea atlecte&. to be traaalate« 
by preproeeaaor, MOre aoph1atleate4 taat .. ea aa4 lot of 
iaproYeaeata attribute to the iaettloleae7 of preprooeaaor. 
~be 1teat war ta to aeleet a aa&ll ••' of t~~proYeaeata. 
4epeD4lDI oa the uaer 1 a re,utreaeata. A better 4ealca aa« 
f.apleaeatat!oa &lao aake the preprooeaaor aa attteleat tool. 

~he f1rat r01~a.. preproeeaaor RA~JOB 4eYelope4 b7 
Dr Xer.o18haa 11 toanl to be eatreael7 1aettle1eat. ~he 

coat ratloa ot a u.rroa ant JOI!IAI proaraa• la teraa of 
CPV tf.aea, are troa 10&1 tol' a~~&ll JI'Oir&aa to 19t1 tor 
BA.~I'OI eoaplllaa ltaelf. Dvlal tile tlaal teatlaa ot 
JIHPOll aa4 the teat procrau a\taehec1 ta .lppea4S.x c. lt 
la touaa that •••• ratio tor Bxtroa 1• l.ltl to 2111 a 
aubltaatlal lapro•••eat in ett1e1eae7 ot prepro••••or. 

!he ettleleao7 eaa be 1aproYe4 further b7 14eatl­
t,rlac •o•e ot the routlaee •• 'blsh a~ot• to preprooea•or 
aat raeor4 th .. to lapeo•• ett1e1eae7. Dr Keraiahaa 
aeaaua4 tha• abo'at 60• tS.ae 11 lpea• «olac taput aa4 
output at the loweat 1tYtl. A aa~or part of reaalalal 
~to• ti.. la aharea b7 o•eox. We atalat la:pnYa tile etts.­
ot•••7 b7 ooaeeatratS.aa oa th• better 4ea1ca at theae 
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'hlall •»•t• ro•tlaea. Vaer alao llaa to p&J' peaalt,. t.a 
teraa ot rua-tiae ett1o1eaoy ot tile eo«• pro4uoe4 b7 the 
.preprooeaaor aa4 •-• atorac• retlllreaeata. 
f 

!he atralahttorwar4 traaalatloa pro•••• troa JX!rol 
to roat~Aw a&kea little atteapt to pro&••• optiuaal fOR!IAI 
oole. Soaetlaea lllla•••••••T GO!Oa aa4 COI!IIUia are pro-
4uee4 .. a lett tor roataAI eoapiler to optlaiae aa4 aYo14 
the re4aa4aao,. 1a roR~ eo4e. Ia the earl7 ata1ea ot 
the 14ea.ot rOB!IAI preproeeaaor 1 it vaa tllouaht that 
preprooeaae4 aa4 haa4 eo4e4 Teraloaa ot a prosraa vou14 
ao• Uapla7 alp.ttloaatlr l.tttereat tlae aa4 apaee oJaa­
raeteratlaa lt •oth were eoapile4 llalDI a aoo4 opttat.aiac 
eoapiler eYea tt the prolraa laTo1Ye4 a ao4erato aao .. t 
ot 1ap1lt/outp•t• Later oa 1 a D-••• ot eapewlaeDta were 
4oae oa ••••ral proproooaao.-s,eoapt1el'a 1 aa4 aaohlaea aa& 
tollovlas taata ver• ooae1•4e4. 

ho taeto•• vou14 atteot oye:rall tlae aa4 •»••• 
charaoterS.atS.oa • tlle t'tl&l.S.ty of opt1ataat1oa pertorae4 
bV the roa~RAJ ooapller aat the aaouat of taput/oll.tput 
pel'torae4. 

4e2 ~XiCU!IO! !IHI O!JBBIAD 

Vlt~ ao4erate lap•t/output aot!Yltlel, the r ... 
ttae oTea-llea.. laoua-e4 b7 uatas a prepJ'ooeaaor la ta­
atcattleaat, Vttb output reaoTe4.1 tlle reaulta ehaace 
ooaa14erably. ~he exeeutioa ttae OTerhea4 raaa•• troa 
' to 30 pereeat. Vh•a a ooaptler'• optlaiaatt.oa 11 turae4 
oa tatereatlaa thiaaa were ob•erTe4. ror proar ... with 
a aoAer•te aaouat of o•tput, there ta aa lallsaltleaat 
obaaae Ia eaeeutloa tlae oTerhea4 with 1a»roYe4 opt1-
alaatloa. Surprta1aa17t la ••••ral ••••• the oYerheal 



la iaereaae4 bJ' optlaialac the eote. !hta )ellaYlov 
la foua4 to be 4lfferea\ tor «tttereat eoaptlera. With 
ou\p•t reao••' \he ~-tt.e oYerhea4 laer••••• wt'b 
areater optlalaatloat •••• ,, ,., • rev prepro•••••r• 
aa4 coap11era. 

"· s s~oMcm ougun 
the atoraae peaaltr lae.rre4 bT uaia1 a »••pro• 

•••••• ••••• ll11h1F lepea&ea\ oa tlle atTl• of the ••••••­
''' •oB!BAI oo4e aa4 ea the aophlatloatloa ot the pre­
proeeaaor teaturea. A preproeeaaor with aore aoplllatl• 
cated lancuaae teat.,•• h&a aore ator••• oYerheata tbaa 
one vttb ataple tea,uea. the preaenee ot lara• arrara 
ta a proaraa vou14 deer•••• the atoz-a•e oYerlleaa. With 
tap•tlo•tput the atorace oYerllea4 are leaa tbaa the aaa• 
tor procz-aas without tuput/output. !he eoaptl•r'• optl• 
atsatton llaa alze4 attee\a on atoraae oYerbea4. 

'!he oytl'heal laeuret ••••• htchlr 4epea4eat oa 
both the J'O&~U.. coap11era aa4 the partlo\ll.ar cha:raettl'• 
!at lea ot the ae~aeratet cote. Aa,.,a:r tile ue ot prepro­
••••ora ta aot 41aeov.race4. ne,. otter aaar a4Yu\ac•• 
1a eo41ac o••• wo~klac Yl~h POB~BAI eo4e 41reet1:r. Bow­
eYer, 1\ la laportaat tor a •aer to reeocata• all Of the 
coata of ualaa •b• preproeeaaor. •• well aa all of the 
'beaetlta reoe1Ye4. 
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Ill• ttrepneesaot- is a coo« aortvare \oo1 tor ••­
baaelaa tile tael11,1et ta a proaraaataa laaauae. Xt 
11 t11lte o-.'tiou that a&a7 \Jalali eaa 'be loa• with a 
prep.oee1aor oaee l~ 11 &Yallable. ror axaap1e, the 
lata typee of JOBtll• ••• ~. taproYe4 br alttaa t11e 
CBAUCHJt tn• • ao4i~leatloaa ta IDJ'OB to tJ'ntlate 
the operator• •, <• > • l• 1 • > •• <•, ••• aa4 a •• .aQ· •• 
• L1f • , • H. 1 • WO~. , • 01. t • 01. • • Ll. 1 • ••• , ul .AJJ •• 

Wbea 4ell .. taa a 1aaa.aae or eahaaetaa tt, lt ia 

taportaait 1to •o••••trate oa the •••••tial ret.Ure .. at 
ot proT14iaa the ..... with t11e 'belt laaa~•• poaal~l• 

tor a at••• effort. Oae aut &Yolt ta..owtq reatuha -
'''••• wklell the uaer aay trt•lallr ••••'rwet wtthla 
the ealatt.ac taa .. work. ror esaapl•• the B:IP:U.t ttate­
•••' whleh ta a loop wlth ita teat at the bottoa. thla 
atate .. at eaeouraaea proaraaa wllleh tall at tlletr -·--­
drlea. ta the few ••••• ..... lt la aeetea, lt eaa -· 
•••llJ' et.a•1ate4 wttll aa tattalte loop aa4. a te1t aal 
break at \he bo\'\oa. 

~•• aata problea taoe4 ~lle ••'•• prepro••••or 
1• the taet that errors •••••t•A b7 the eoapller ••• 
nporte4 with re1peet to tlle prepro••••or ••••••••• 
pro cr... aot the propu wrl t\ea \T tile u•r• aoweYer • 
the reatablllty ot the proaraa, eaaler aalateaaaee aal · 

\ 

ao4lfleatloa,. aa& ·the re4uetloa la proaraaatac \lae bT 
atruetu.ea proaraaalaa are ••• 4lap•t~1• with 4ltti­
cu1tr taee4 beoau•• ot ba4 error teteetloa. V.tle teeta• 
alas :IDFOll we eoaeeatrate4 •• \hla ••»••'· 
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the PAISJa la aa4e be~ter to ••eo••• troa iaYa114 
878\aK like ILI&a without !Pa1 UIIILa Yl,ho•t IIP.IA!, 
ete. ~•• altuatloa where a aatehlaa liD ta aot ••· 
couatere4 '• teraiaa\e a BIOt•.wxXLJ or DO 1oop. be• 
••••• ••'a.aaalac -•••••• the liD vhteh la ala• uae4 
•• the l&at atate .. a~ ot a ••1tpl'earaa1 la aaauaea to 
be aaaoelatel. rith the loot or bloek aa4 tlle aeat ••b· 
precraa ... oaea the part of the tlrat. ~hla uareeoYere4 
error keepa oa ••-uteatlaca 'lo &Yol4 tllta IDJOI s>ro'Yl4ea 
•h• •••• to apeelfJ' ••• ta the tlret oolmiaa ot 'h• ltae 
vlth 1•» .,., .... ,, ueea aa 'h• laat atateaeat of ••'· 

»•••r••• •••lac tt, lftrol terata•'•• the aeope ot ••••••• 
.a11.bprocr••• It \lle eoateat ataek ia aot eapt7 lt ta N4e 
ao ana e error la repoJ>teaa proeeaat.aa ot aen ••~p.-ocraa 
atar"ta aa a treah vltll a.o laterae,loa wtt!a ernn la Pe• ., 

are 
Ike error 4eteetlea eapaltlll'l•• et I~PO! lapro••« 

\J7 tacalaa •••Jt. o•tpv.t 11ae of ob~••' eoa. vlth tlle aevee 
ltae ot eztea4e4 t•••••• tllat ••••••« the ••••. fte 
aovee 11••• ot aa •nea4et teatve are lllte4 •• ••-••• 
tollne4·b7 •t.•l•altat roa~au ••4• ••••~"•'•' ,.,. •nroa 
vtth •••• ta col..aa TS aa4 T• of eaeh obleet ltae. ~hla 

Y&T' uaer eaa 411\laa.tah \etw.ea the reaular JOJIIAI 
teat.rea la hta proa••• aaa tllt ZIIJOI ••••rate& ••••~ 
fh• el'rora YhiCh eo•t f.roa \Jl• fOB~..- eoapller la 

a•••ra,ot eo4ea eaa be rea4117 aaaoelate4 wltll tlaeir. ··, 
aouree ot eatea4e4 featu.••• the error• reporte4 _, 
;pt'eproeeaaoJ> are lapu\ wl\b '"• eo•Yee ot aXU'OI &»P•ar­
laa •• ooaaaata la tlle llatlaa. 

7he·clt.otet,ot ••I•••t•s a proaraaat.aa laaauae to 

vrltt the preproetaaor la opeaet to ••7 1••• .. •• -·'• 
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oae with b••••~ eharaeter haatltaa taetlttlee la the 
l4eal eholee1 pl'eterabl-7 7L/I or PASCAL eo\\14 be ae1ee• 
te4 to la»roft ••• ettleteaerot tlt.e prepro••••or. 
ov ohotee tor auroa nt tta1 te ~h• roafllU bHauae 
•• &lreatr -•,.• roB~IAI eoaptler to eoaplla tba axtroa 
aaaerata4 eo.... Wile IDIOB la fOJ't&ltle to &11 OOJI»U• 

ter batallattoaa Y!lera ~B'R.ll uua vut to &Tail 
the lxtroa teaturea. 

axtroa ta wrl\tea ••taa tbe ao4-'•r approach. 
~• pracras ia ttY14al tate aaall au\routtaea aa4 tua•· 
ttoaa. lu~routiaaa aa& hn•tS.oaa rarely apl'ea4 oYer 
acre t~aa two paa••a soat ~· zueb aborter. Aa a reaw1t 
'b• ceu t• raa4&ble. lt ta •••7 to eoaTta•• that XftJOI 
ao4ule ia Jrobab17 eorreat beeauaa 1t 1• ~rokaa up lato 
place• t~at oaa eaa _. •• , oa• at a tl••· tt ta trt•• 
to aaka the routlaea •••r to aotttr •r keeptaa the rou­
tlaaa uakaova about laforaatloa t••• aot aae4e4 b7 th••· 
fh• Satoraatloa•• eo .. oal7 •••' \7 aore tkaa \wo rou­
tl••• &re 4etlaa4 la COKMOI bloeka reterret •• lxrtOI 
work area. the lea• ~r•o.•••tl.J' •••4 laforaattoa ta 
•• .. ua1eate4 betweea two ro•tiaea threuah J&raaetera. 

It !s well teown -that ao pros~aa comes out to 
a »crtee~ work ot art oa t•• t1rtt lratt. reaar41•*• 
ot 'he \eekntque one uaea to ~lte it. Moat ot the 
ro•tlnea were written, ao4ttta4 aa• teate4 aeYaral 
ttao•, 7at ve ''lU wou14 aot elata ''"' .. ,. o-.:ae ~-• 
f1&Yleea. ~he lxtrOR •oAale la teste& \boro•ch17 
partloularl~ at bo-.4rt••· 
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C***********~******************************************************************* 
c ******** 

A FORTPAN PREPROCESSOR ******"'* 
c ******** 
c--~-~--~-------~------~-------··----------~~~-----~----~----·~-------- ******** c ******** 
c 
r: 
c 
c 
c 
c ,.. .., 
(' 

r: 
c 
c 
r: ,. 
·~ 

c 
c 
c 
c 
r. 
(:; 

c 
c 
c 
c 
c 

T H T S P q 0 G R 6 ~ T ~ A N S L A T E S 1 F 0 R T R A N 1 1V I T H E X T F N 0 F.: D F E a T U R F S , * * * * 'If * * * 
INTO 'FORTQAN 1 , TH~ LA~GUAGE IS SPECIFIED BY FOLLOWING GRAMMAR ******** 

PROGRAM : 

STATFMFf\lT I 
I 

I 

I 

I 

I 

r 

1 
I 
I 
1 

STATFMF"f.JT 
PROGRAY STATEMENT 
!F rco•totTTOI\J) THEN STATEMENT 
IF (CONOIT!ON) THEN qTATFMFNT 
E L $ E s T A T E t·~ E ~H 
AEI';UJ 

~ T A T F i•11: N T 
E Nn · 
Dn t_IMlTS 
S TATF.YlFtH 
FNO 
WHILF [CONOITION) ST4TfMFNT 
E\!n 
FnR ((NJTIALTZE;(CONOITI0N);REINITIALI7E1 
5 T ~ .. TF' fv'\F f,fT 

PEPEI\T STATEMENT 
L!:-Jr I t < ( C n N r) I fT 0 N ) > 
LAPEL STATEi.-!ENT 
qREA.K <LFVEl> 
NEXT <Ll="VEL> 
<PP OGR A '•1> 

*******'* 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
***·***** 
******** 



c 
c 
c 
r: 
r: 
c 
c 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 

J.N.UNIVERSITY, !\!E 1,~ DELHI. 

*** PARSER *** 

THE VERTICAL 8AR I INDICATES A CHOtCF OF ALT~R~ATIVES 
< > I!\!DICATES T~ BF 0PTinN~L, 1 0T~ER' IS ANYTHING THAT 
WA~ !\JOT QECOG~lZFD Aq ANY 0~ TYE POECEOING TYP~S. 

rn TRA'\JSLATF T!-il= fXTENr)EO cn!\!Tr<nL STRUCTURCF.:, AT THf 
BEGINNTNG OF EACH qTATEMENT THIS PQOGRA~ CALLS GETTOK TO 
GET THE FIRST TO~t~' nF THE STATE~EMT WHICH OETFRMINES 
T H F: STATE M n1 T T Y t.., E • AT A TIM F. P. 0 CHARACTERS 0 F A LIN F. 
A R F p E A D I NT 0 !t'l• B I IFF E R 11.J I T H A S n IJ R C E P 0 'PH E R L A S T C U Sf D 
TO Sr:'A~l THF SOURCE LTNf. '!JHEN THt: STATE'"'1t~'JT IS CLASSIFTED, 
THTS ROUTI~E CALLS THE APPROPRIATE COOF GENEQATinN ROUTTNE 
AND CORRESDQNOt~G TYPE WITH A UNIQUF GENER~TEO LABEL ARE 
PUT ON THE CONTEXT STACK IN CASE 0~ 'IF 1 , 1 ELSE','eEGTN 1 , 

'OO','WHILE','R~PE~T', AND 'FOP'. ~HEN THE END OF STATEMENT 
oR t1 A T c H I \J G 1 r::: 111 !) ' F o q ' D 0 1 , ' B E r, PJ 1 , A N n 1 t! H I t_ E 1 T s E N c 0 u N .. 
TERED JPPROPRIATE conE~ ~RE GENEQATEO ALS0, ENTRY FROM 
co:H~XT ~TACK IS R~t,lnVED. i.•JH~!'IJ A L PJE TS PROCtSSF:n, NEXT 
L p.t E I ~ R E d D F n Q T HE C n NT PJ U A T I 0 ~.J t') F T H E S T A T P), PJT 0 R 
THE REGIN\JING OF N~XT ~TATEMENT. 
THE FXTENDFO CO~TR~L STATEMENT ARE PRINT AS ~UCH STARTTNG 
''-~ I T H 1 C -t 1 A N Q G fr\1 r: R A T F C 0 n E S EN n !t'J G l'li I T H 1 -t -t 1 1 N 7 2 •7 3 
COLUMN , APPRQPQTATF: ERROR MES~AGES ARE PRINTEO WHEN AN 
FRRO~ JS D~TFCTEn , THE CONDITION PART OF SOME OF THE 
STATFMENT TS LFFT TO FORTRAN COMPILER TO CHECK IT. 
THF FIRST GENERaTEn LAREL IS 900000. 

PAGE' N0.70 

******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
*******"' 
******** 
******** 
******** 
******** 
******** 
******** 
******** ******** 
******** 
******** 
******** 
******** 
******** 
******:'!* 
******** 
******** 

c 
c 
c 
c 
c 
c 
~ 

c 
c 
c 
c 
c 
C******************************************************************************* 
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-------~~-·-------~-~-~--~--·-·--~-----------------~--~·-----~~------·-----···--

*** P.IIRSE.R *** 
C***************************~*************************************************** ,.. 
·-r. 
c 
c • • • • • ~ • • • • • • • • • • • * • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

c ,. 
'J 

TNTE~EA ERRNOB,J,LA8,LABS,LAAST,LA~TC,LEVEL 
TNTEGEq ~LASTC,NFOR,NERR,QUTP,PT?,SP 
!NTEGEQ*2 7ERO/O/ 
JNTEREQ•? ~TARI'*'I,qLANK!' 'I,ZERn/ 1 0 1 /,EOS/•2/,EOF/•1/ 
TNTE~Eq*? LEXIF/~30/,L~XOQ/•31/,LEXWHL/-~2/rLEX8FG/•33/ 
TNTEGEP*? LtXFOR/-~4/,LEXRFP/·~SI,LEXELS/•36/,LEWENn/•37/ 
TNTERER*? LEXNXT/-~AI,LEXBRK/-~9/,LEXU~T/-~0/,LEYOTR/~41/ 
INTEGEP~? L6X,LEYS,LEX,T,LfXTKN,NSTTnK,RA~FLG,TKNSWH,IFLAG,I 
TNTEGER*2 RU~(~01,~LVEL('),INLAB(5),TOKEN(80) 

COMMnN BLOCKS 
C()MtlllnN /CO~!PTR I PT!:( 
ro..,~·H'lN /ERFH•JO I ~RQ!\iOB 

CQMMI!N /EOSRC I TEnSRC 
ro~'<.,lnN /!1\JPTQ I LA<;TC 
COMMON IIN8L"< I ~u~ 

r.OMI.JnN /T.NL~L I Il\l!_A~ 

COMMON /NSTFLG/ NSTTC1K 
co~~M...,l'J /I\J\1PF0q/ ~~F :'JR 
!':QM>.,~~N /1\JQERR I f\!EF:?R 
L Q!..Hv)~l\) /NL~T I \ 1L!\STC 
(':QMM(")N /OUTPTq/ flUTP 
f": Q".A'\Iji')ll.j /RI\JFLG I qRNFLG 
CQM~-101\J /RTFLAA/ l.A.R 
ro'-~Mr!N /STKPTR/ ~p 

******** 
******** 
*******"' 
******** 
F'ARSOOO,, 
PARS0002 
PARS0003 
PARS0004 
PARSOQOr; 
PARS0006 
PARS0007 
0 APS0008 
PARSOQOQ 
******** 
******"'* 
PARS0010 
PARS0011 
PAR$0012 
PARS0013 
PARS0014 
PARS0015 
PARS0016 
PARS0017 
PARS0018 
P.ARS0019 
PARS0020 
PARS00?1 
PARS0022 
PARS0023 
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---------~---·---~-·-~---~-~---~-~-----~-----~---~---------~--~~-------~------~-

c 
c 
c 
c 
c 
c 
c 
c 
r: 
c ,. 
'··· 

c 
c 

COMMON /SYS!~ I TSYSTN 
C 0 '.4 r-10 1\l I S Y S 0 Ll T I T S Y () II T 
COVMMN /TKN I TQKE~l 

*** PARSEC< *** 

~ 1 ERR IS NU~1 BFR OF r)!t\GI\IOSTIC~ GEI\JE1:1ATEn. 
~R~>NnA IS NU~BFQ 0~ FRROP TN A STATEME~T. 
TEnSRC IS ~~n OF S1UDCE FLAG. 
~p IS STAC~ 0 nii\JT[Q. 
LASTC TS snuRCF AU~FER PniNTER. 
PfR TS CONDIT!"~ BUFFER PQINTEO.. 
~FOR TS Nn. OF NESTFD FOR. 
LA~ IS GENERATFD LABfL. 
QPMFLG IS RERUN FL~G. 
TKNSWH IS TOKEN SWtTCH. 
~STTnK IS NEW STATEME~T TOKEN. 

TSVSIN::l 
!SVOliT::j 
~~EPR: 0 
F.R~NfH3::0 

IEClSQC::O 
SP::O 
LASTC=72 
OUTP::b 
PTR:14 
~1FnR:O 

LA£1::qonoo 
PR ~>.JF LG:: 0 
TK\JS!AIH::O 
GO Tf') SO 

PARSOO?.tJ 
PARS0025 
PARS00?6 
"'*'~~***** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
******** 
PARS00?.7 
PARSOO?R 
PARS0029 
PAf~$0030 
PAR$01)31 
PARS003?. 
PAR$0033 
PARS0034 
PAR$0035 
PARS003o 
PARS0037 
PARS0038 
P.ARS003<l 
PARSOOltl') 
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---~----~---~-~--~------~--"~--·~-·--~~------------~----·--~--------~----------· 

5 
c 

1 0 
20 
40 
t::iO 

100 

c 
c 

c 
150 

15Ci 
15~ 

*** PARSER *** 

NLASTC:I_ASTC+l 
t;ET THE' NEXT TOKfN A\10 CHECK FOR A 1\I(W STATE11ENT 
CALL GETTQ!>( 
TF(TOK!="N(l).Eq.EOF) GO TO 3000 
IFCN~TTOK.E~.O) GO T0 158 
I.Ac;T~:f, 

~0 TO ?001 
R~t-lFL G::O 
JF (LASTC.~Q.61 ~0 TO ~0 
L.ASTC::72 
"~STTI')K:O 
!'III_ASTC:1 

r.ALL GF:TTOK 
'lt~STC::1 
TF (T0KEN(1) .EQ.FOF) GO TO 3000 
CHECK FOR T~E CO~TTNUATI0N OF THE STATEMENT AND 
PRINT TF SO. 
TF (~STTOK.~E.0) GO TO 1~0 

CALL P!ITL!N(RUF) 
GO rn ao 
STATH1F.:NT LABEL. 
!')Q lc:;'5 !=1,5 
PJI_AJ:1 ( T) ::f:3LIF ( T) 

CO"JTJ~JIJE 
8 U F ( ~ ) :: 8 L A !II K 
CALL GFTST~ (I_FXq,LA~S) 
LEXTKN=LEXCTO~ENl 
IF (TOKEN(1).E~.~QF) GO TO 3000 
TF fLE~TKN.Er..LEXOTR) GO TO 1200 
TF' CLE:~TKN.r::r:).I_EYf)O ) r;o TO 30() 

PARS0041 

******** 
PARS0042 
PARS0Qt~3 
PARSOOIHl 
PARSOOIJS 
PARSOQtlb 
P_AqSOO/J7 
PARSOOIJ8 
PARSOQLlC) 
PARSOOSO 
PARS0051 
PARS0052 
PARSOO':i3 
PARS00S4 
******** 
******** 
PARS0055 
PARS00~6 
PARS0057 
******** 
PA.RS0058 
PARS005q 
PARSOOf-0 
PARS0061 
PARS0Qf,2 
PARS006"3 
PA.RSOObll 
PARS0065 
PARS0066 
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----~---~---~--~~~----~-~---~~---~----~-~--------·---~-~------------------··---· 

c 

c 
c 

c 
C* 
?00. 

r. 
C* 
'300 

c 

c 
C* 
/.f 0 () 

r. 
C* 
500 

* 
* 

*** PAR!;ER *** 

JF (LEYTKN.En.LEXE~n) GO T~ QOO 
PRtNT OUT THE ~TAT~YENT AS A COMMENT. 
C ALL P II T <:; '1 T ( "'LAST C ) 
T::-(LEVTKN)-2q 
RRA~CH TO PWOCESS THF ~TATEMENT nEPENDING 
I! P n ~J T H E T H E F I R c; T T f1 K F N 0 F T H E S T A TF: r•H: ''Jl • 
GO rn(?OO,~oo.ann,~oo,~oo,7oo,9oo,qon,tooo,looo,ttoo,l?00),t 

TF STATE~lE::NT 

CAI_L IFCODF 
GO rn ?OOo 

no ST ATEr·1ENT 
CALL DnCODF (I,NLASTC) 
IF ((I.En.?ERO).nR.((LEXS.NE.LEX!f) 
.AND.(LEXS.NE.LEXELS].ANn. 
(L~X~.~E.L~X~OR))) GO TO 10 
FRROR··'FORTR~~ no STATEMENT ILLEGAL HFRE' 
CALL Ef.?ROR (13) 
GO TO ?001 

1.\1 H T L F ~ T A T F r·l E :\IT 
CONTINUE 
r.~t.L 'IJI-I!LE 
k'R~JFLG:l 

r.o T, c;; 

REGIN ~TATF>1Ef,JT 

CO"JT !NilE 
C' AI.L CHKALK 

PARS0067 
**~***** 
PARS0068 
PAR$0069 
******** 
******** 
PARS0070 
*""****** 
******** 
PARS0071 
PARS0072 
******** 
****""*** 
PARS0073 
PAP.S0074 
PARS0075 
PARS0076 
******** 
PARS0077 
PARS0078 
.. ******* 
******** 
PARS0079 
PARS0080 
PAPS0081 
PARS0082 
******** 
••****** 
PARSOOA3 
PARS0084 
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----M-~-----~-~--~-------------~ft-~-----·-------~-----------------------~-------

r 
C* 
700 

c 
C* 
80('1 
c 

c 
':* 
qQ() 

CAtL BGNGEN 
hO rn 10 

FOR STATE~1F:;H 

C0 1'HTNtiE 
JF(N~OP.LT.4) ~0 rn hSO 

*** PARSER *** 

' ron ~ANY NEST~~ 'FnR' STATFMENTS' 
CA!_L EPROR ('i) 
GO rn ?001 
c 0 1'-J'f T tJ ·' I E 
CALL F0RGEN 
r,o rn ;:>OOO 

R E !!' E A T S T A T EM F. ~~ T 
ro~n r NtJE 
CALl_ ~FPGEIII 

I<R ~IFLG= 1 
~o rn t:> 

F.L~E STAfEMEt·.!T 
. co~,r HHJE 
~RQQQ ... 'UNM 
CAI .• L ERROR (Q) 

GO rn ?001 

Ff\J !') ~ T A T EM E ;")T 

C: 0 "' T T tJU E 
TF (RR'\IFLG.NE.7EP0) GO Tn 910 
!F (liU!='(1).''JF.~TAR) r,o TO 950 
'.\J q ! T r:::" (I S Y 0 ll T , q 0 2 ) r R'.IF ( I) , l :: ;? , 8 0 ) 

PARS0085 
PAR$0086 
******** 
******** 
PARSOOA7 
PARS008A 
******** 
PARS0089 
PARS0090 
PARS0091 
PARS0092 
PARSOOC)~ 

******** 
"'******* 
PARS0094 
PARS0095 
PARSOOCJ6 
PARSOo<n 

******** 
******** 
PARSOOCJA 

PARsooqq 
P~RsOtOO 

******** 
******** 
PARS0101 
PAR$0102 
PAR$0103 
PA.R$0104 
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*** PA.RSE:R *** 

90? FORMAT (1X,79A1) 
IFfSP.F.Q.O) r.o rn 10 

C F R R 0 !;' -- 1 1J N F: X P E: C T F 0 E 1\1 D 0 F S U R P R 0 G R .H-1 1 

CALL EPROR (1 0) 
SP:O 
r-o rn 10 

90~ TF ((LEXS.NE.LEYTF1.ANn.CLfXS.NE.LEXREP) 
1 .ANO.(L~XS.~E.LFXFOQ)) GO rn 95n 

<H 0 C A L L P I I T S t•l T ( \I L A S T C ) 
C FRROR--'CO~DITIQMAL ~Nn STATEMENT' 
91'; f:~ll E~ROR (R) 

r,o rn ?001 
~51) TF (SP,.Nf ,.0) GO TO 9"2 

c A L L p u T L p.t ( q I.J !!" ) 
GO Til 40 

9 5? CAt L PI JT S N1 T (!\!LAST C ) 
CALL CI-IKBLK 
TF (tLEXS.EJ.LEXFOR).OP. 

1 (LEYS.EO.LEXREP') Gn TO 915 
C REMOVE ENT~Y FRO~ qTAC~ 

SP:SP•1. 

c 
r; 
c 
960 
q6'5 

r=-cu::~s)-3o 
GO rn r960,Q7o,96Sl, t 

Er·l!) nF BE'G P'I/QI") !IN TT 
~ENEPATE 'LARS+l CO~TTNUE' 

'LA~S CO~TINUE' 
C A L L 0 II T C 0 :'IJ ( l. A B S + 1 ) 
C A 1.. L 0 U T C 0 r.t ( L A ~ S + 2 ) 
GO rn =>001 
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PARS0t05 
PARS0106 
******** 
PARS0t07 
P~RS0108 
PARS0109 
PARS0110 
PARS0111 
PARS0112 
,.,.,****** 
PARS0t13 
PARS0114 
PARS0115 
PARS0116 
PA!~S0117 
PARS0118 
PARS0t19 
PARS0120 
PARS01?.\ 
******** 
PARS01(~?. 
PARS0123 
PARS0t2Ll 
******** 
******** 
******** 
******** 
PARS01.?5 
PAR$0126 
PARS0t27 



c 
C* 
c 
c 
Q7() 

qqr; 
r 
C* 
c 
r: 
1000 

1005 

1008 

1 01 0 
1015 

1020 
1023 

*** PARSER *** 

fNn OF WHILE U~IT 
~ENE~ATE 1 LA~S no TO LAAS+t' 

'LA 0 ,S+2 CONTINIJE 
CAL L 0 tr T G 01\\ (LA R. S , I. A R S + 1 ) 
CALL OtlTCO~J(LaRS+2) 
c:o rn ,001 
C0"1T T NI'E 

RREAK/NEXT STATE~ENT 
CH~CK THF LEV~L 0F THE LOOP TO R~ RRnKEN 
f F l~=" V J: l I c; "1 0 T c; P t C ! F I E f') 1 1 ' T S D r: F d lJ L T 
CO~H TNIIE 
CALL GFTTOK 
TF(N~TTOK.NE.!l ~0 TO 1008 
TK '\IS!•iH: 1 
LEVEL=1 
GO rn 1.030 
CO"IT T NL'E 
no 101.0 r.:t,Ao 
TF(TOKFN(I)-Eq.EOS) GO TO 1015 
COII,JTTNfiE 
TFri.EQ.l) GO TO 100~ 
CLIIEL (1) =ZER0 
!F(I~EQ.2) GO TO 10?0 
rLVEL(1l=TOKEN(11 
rL'lEI., (;>) :T!JKF::~ (2) 
GO Tr") 1023 
CLVEL(?):TOKEN(l, 
CALL CI-IKRLK 
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******** 
******** 
******** 
******** 
PARS01?.8 
PARS0129 
PAR$0130 
PARS0131 
******** 
******** 
******** 
******** 
PARS0t32 
PARS0133 
PARS013t~ 
PARS0135 
PARS0136 
PARS0137 
PARS0138 
PARS0139 
PARS01t10 
PARS0141 
PAR$0142 
PARS01lJ~ 
PAR$0144 
PAf~S01tJ5 
PARS01iJ6 
PAR$0147 
PAPS01ll8 
PARS0tlJ9 
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*** P.ARSEI=? *** 

10?5 LEVEL~10*(fCLVFL(11•lEP0)/?5n) 
* +((CLVFL(2)•ZER0)/2~6) 

t030 !F(LFV~L.EQ~O) G8 TO 2001 
TF(LEVFL.LT.O) CALL fRPOR (1?) 

c ~R~OP-- 'INVALIO LFV~l SPErtFIED' 
J;;:~p 

LEl<ST;;:lEXS 
l A R S T : l. A 8 S 
IFL.!\G~7ERO 
no lt'l'5ti I:1 ,LEVEL 
IF (rLEXS.LE. LEXon).ANO.(LEXS.GE.lEXFOR)) 

1 (10 TO 103Ci 
T.:t-1 
IF(SP.~T.O) Gn rn 1040 
IF (TFLAG.~E.ZERO) Gn TO 1060 
C~LL EP.ROR (14) 

C FRPOR--'~~EAK/NEVT ILLFGAL HERE' 
SP::J 
GO rn ?001 

1 0 '3 5 I Fl. A G = 1 
LEXST:LElCS 
LARST;;:Li\RS 

10ll0 ~P:SP•1 
CALL GFTSTK(LErS,LABS) 

1.050 C0t-.JTINUE 
1 0 6 0 r: A l L 8 ~;~ K '-I X T ( L E X T K fiJ , L 1=: X S T , l A B S T) 

5P:J 
~0 TO 2001 

c 
l.INTIL !!NIT 
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PARS0150 
PARS0151 
PAPS0t52 
PARS0153 
******** 
PARS01Sii 
PARS015'i 
PARS0156 
PARS0157 
PARS0158 
PARS0159 
PARS0160 
PARS0161 
PARS0162 
PARS0163 
PARS016ll 
******** 
PARS0165 
PA.RS016n 
PARS0167 
PARS0168 
PARS0l6q 
PAR$0170 
PARS0171 
PARS017?. 
PARS0173 
PAR$0174 
PARS017'5 
******** 
******** 
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~----------~----~-----~----~-·~-~--·-----~----~---~~-----------·----~~----------

11 oo 

c 

11?0 
c 

1.1~0 

'= c 
c 
1200 

c 
c 
c 

c 
r. 
2000 

?001 

*** PARSE!? *** 

COf'.JTINtlE 
IF ( RRNFLG.En.ZfRO l GO TO 1120 
FRRO~·-'CONDITTONAL UNTIL' 
CALL ERROR (8) 
r.O T('l ;:tOOl 
!F (LEYS.EQ.LEXRFP1 GO TO tl~O 
FRROP·-'U~MATCHI~G U~TIL' 
CALL ERROR (q) 

r;o rn ao 
COt.JTINUE 
r:ALL ll~JGEN (LARS) 
<;P:SP-1 
r;o rn ?OOl 

FOPTPAN STATErlfNTS 
TF T~E STATEMPJT It; NOT RECOGNIZFO AS AN EXfENOt:n 
STATf"'lFNT, THE Ti:?ANSLATC.q ASSUMES IT MfiST RE A 
FOPT"AN ST.6TE'lENT liN!') PASSES IT IJNALTEI:?ED. 
CALL OTHERS(~LASTC) 

GO Tn ?OOl. 
r-1 0 r,J-7 E R 0 R R R F L G t i\i n I CATES THE S T A T f MEN T IS I F , W H I L E , 
FOP ~TATF~~NTS.IN (ASE THERE IR AN E~TRy FOR 1 IF 1 ON 
THF TOP OF STACK, ~E~T STATEMENT IS CHECKED WHETHER 
IT J«; •ELSE',OTH€R''1 ISE CODE IS GF.NERATEO FOR T"lE END 
n F IF ~ T A T E' '1 F •\I T , F n R E: l SF II N EN T R Y IS "'A 0 E 0 N S T A C K 
ANn ro"ES liRE ~ENERATE~ FOR RE~IN nF ELSE•UNJT. 
I F ( R t:' NFL G • 11.1 E • Z F; R o ) G 0 T 0 ':i 
ER!:HJ("!B: 0 
rALL GFTST~ (Lfxc;,LARS) 
R R ~IF L G: Z E R 0 

PARS0)76 
PARS0177 
******** 
PAR$0178 
PARS0179 
PARSOt"O 
******** 
PAF~SOPH 
PARS01B2 
PARS01A3 
PARS0184 
PARSOP~c::; 

P ARSO P~6 
******** 
******** 
******** 
******** 
******** 
PARS01A7 
PAF~SOP~8 

******** 
******** 
******** 
******** 
******** 
******** 
PARS0189 
PARS01q0 
PAR$0191. 
PARSOtq2 



?·002 

?004 
?005 

~008 

2009 

c 
C* 
?010 

?011 

2012 
c 
201.3 
C 

J • N • UN 1 V F R S ! T Y , 1\1 E W 0 E L H l. 

*** PARSER *** 
TF (LEVS,.NF.LE~IF) GO TO 20~0 
IF (TKNSWH.ED.1) GO TO 2006 
TF (LA~TC.EO,.h) r,o TO ?005 
LA~TC:::72 
'IS TT OK ::ZER 0 
CAt.L GF:TTOK' 
TK ".ISt>JH:: 1 
t\JLASTC:l 
IF ( NSTTOK,.NE.ZFRn ) GO TO 2008 
C':Al.L PUTLIN(RUF) 
GO rn ~004 
LEXT~N:LEX(TOKfN) 
1')0 200Q !:1,5 
P~LAR (I) =AUF (I) 
(":Q\H!NUE 
I F ( L F X T K N ,. Ill E • L E X F. L c; ) G 0 T 0 2 0 1 S 

ELSE STATE 'viE::~~ T 
CALL PlJTS~H (1) 
110 2011 T:l,c; 
J F ( B 1J F ( !) • N E .. B l A ~.J K ) G 0 T 0 2 0 1 2 
CO~·IT PJUE 
r.O TO ?013 
CAI_I_ EPROR ( 1) 
LAqEL TLLEGAL WERE-~ARN[NG 
C 0 ~,, T Ti'Jt! E 
STACK 1 ELSF 1 

CALL STACK(t.EXFLS,I ARS) 
k'.=LAqs+2 
L=LA~S+l 
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PARS01q3 
PARS01q4 
PARSOlqS 
PARS01q6 
PARS01q7 
PAP.S01q8 
PAR$0199 
PARS0200 
PARS0201 
PAF~S0'202 
PARS0203 
PA!:?S020ll 
PAP.S020'5 
PAQS0?.06 
PARS0207 
PARS0;:?08 
******** 
******** 
PARS0209 
PAF?S0210 
PARS0211 
PARS0?12 
PARS021~ 
PARS021t& 
******** 
PARS0215 
******** 
PARS0?.16 
PARS0217 
~'ARS02~.A 
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~-~·----------------~-~-~------~--~-~----------------~----~---~-----------------

c 
c 

20?0 
!.* 
c 

c 

r. 
c 
c 
2100 

?21)0 

*** PARSE:P *** 

GENERATE 'LABS ~0 rn LABS+2' 
'LA~S+l C[')iH!I\JUt 

r:: A L L 0 lJ T G 0 ~-J ( L ~. ~~ S , K ) 

CALL OUTCO~ (L) 
RR~·JFLG:l 

TK"JSI.NH:ZF'RO 
r.o rn r; 
CO"E F0R END OF TF UNIT 
'LAB~+1 CO~TI~UE' 
r.AI L OIITCOI\J (I_ARt.1+1) 
POP OFF 'IF' FPQM CONTFXT STAC~ 

f;P::SP-1 
~ALL GFTSf~(LEXS,LABS) 
TF(LFX~.EO.LEXIF) GO TO ?015 
JFCL~X<;.I\JE.LEXFLS) r;n TO 2100 
COOE FOR EN9 QF ~L~f UNIT 
I L II B ~ + 2 c 0 i-,'T P-l' l E I 
CALL OUTCON (Lf,~<;+?) 
PQP nF~ 'ELSF' ANO 'IF' FROM CONTEXT STA~K 

SP:so-?. 
GO rn ;>001 
THE TOP MOST ENTRY AT STACK IS CHECKED, 
!F 'FOR' THE~i COI"'E FOR £!\If) OF FOQ UNIT 
ARF GENEAATEO ~Nn F~TRY TS REM0VFO. 
TF (LEVS.~'lF.LE'~Ff"'R) ~0 TO 2200 
rALL FnRENn (LAgq) 
~P:SP-1 

r,o rn .:>001 
co~JTrNttE 
T F rT K ~J ~ W H • ~' 1 E • 1 ) G 0 T !'! 1 0 

******** 
lll******"" 
PARS021q 
PARS0220 
f)ARS02?.1 
PARSCI222 
PARS0?23 
*****,..** 
******** 
PA.RS0?.24 
******•* 
PARS02?5 
PAQS022n 
PARS0227 
PARS0228 
******** 
******** 
PAI~S022q 

******** 
PARS0?30 
PJ\RS0231_ 
******** 
*******"' 
***llr**** PARS0232 
PARS0233 
PARS0234 
PA~S023~ 
PARS0?.3ll 
PARS0237 
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c 
r. 
~01)0 

~010 

TKNSI'JH::ZE~O 

GO rn 110 

*** PARSER *** 

WHEt~ END OF SOURt':E I~ F.NCQIJNTEPEn THF STACK IS CHECKE'O, 
1•' H T C H M ~IS T 8 t ': "~ 0 T Y F 0 R A, C 0 M P t E T E' P R 0 G R A '•I " 
COt--JT !NUE 
TF ( SP.~'!E.O ) CAU_ FRRO~ (10) 
ERQOR··'UNFXPECTFn END OF SURPPOGRAM' 
W~TTF (6,3010) ~ERR 

FORMAT (1H1 ,1¥/tP ,10 X,'** STATISTTCS AT PREPR!1CESSOR LEVEL 
1* 1 /lH ,1W/1H ,10X,T3, 1 DIAGNOSTICS GFNERATED 1 ) 

~TIJP 

E"NO 
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PARS0238 
PARS023q 
******** 
******** 
PARS0240 
PM?S021.11 
***lll**** 
PARS0?.42 

*PARS021J3 
PARS02a4 
PA~S02lJ5 
PARS02lJ6 
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*** LEX *** 

TNTE~ER FUNCTION LEX•2(T0KE~) LEX 0000 
C******************************************************************************* 
c ******** 
c 
c 

RETURNS LEXICAL TYPE OF TOKEN ******** 
******** 

C******************************************************************************* 
c ******** 

c 
r: 

200 
250 

~00 

aoo 

II( 

* 
* 
* 
* 

* 

TNTE~ER•2 TOKEN(AO,,STRING(7),I,J,COMPA~ LEX 0001 
!~TE~E~•2 LE~C(11)/-~0,~~lr•32,•13,•34,"~5,•36,-~7,•38,•39,•40/ LEX 0002 
J'I'JTEGEt?*2 KEYt•JRl)C7,1l) / 1 I 1 , 1 F 1 ,-2,tH 1 1 , 1 0 1 , 1 0 1 ,•?.,4*' , I...EX 0003 

1 W1 , 'H','I', 'L','E',-2,' ', 1 8 1 , 'E','G','I','N',-2,' ',LEX 0004 
'F', 'O','R',-2,3*' 1 , 'R', 'E', 1 P 1 , 1 E', 'A', 'T',-2, LEX 0005 
'E','L','S','E',-2,2*' 1 , 'f.','N'r'0',-2,3*' r, LE)f 000~ 
'N', 'E','X','T',-2,2*' '• 1 9 1 , tqr, 'E', 'A', 'K 1 ,•2, 1 •, LEX 0007 
'U','N','T','I','L'·-2·' If LEX 0008 

tF, "O,WHILE,BEG!N,FOR,RFPEAT,FLSE,ENO,NEXT,BREAK,!JNTIL ******** 

DO 
IF 
~0 

200 !=1..11 
((TOKEN(1).fQ.KFYWRD(l,!ll.AND.(T0K~N(2).EQ.KFYWRD(?,!))) 
rn 1:00 

CONTTNI'E 
LEY::-l..l1 
RE TUR~i 
no 400 J=1,7 
STRING(J):KEYWRD(J,Il 
C 0 r-.t T PHI E 
If (~0~PAR(STRIN~,TOKEN).NE.1) 

LEX::LEYC(I) 
t:?E TlJ!?t>.J 
fl\j!') 

GO TO 2!:iO 

*'llr****** 
LEX oooq 
LEX 0010 
LEX 0011 
LEY 0012 
LEX 0013 
LEX 0014 
LEX 0015 
L.EX 0016 
LEX 0017 
LEX 0018 
LEX 001q 
LEX 0020 
LEX 00?.1. 
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-~--~---~--------------------------·-----·--~----~---~-·-----·----------~-----~-

*** COMPAR *** 

COMPOOOO 
C******************************************************************************* 
c ******** 
C THTS F!JNC:TIO~~ COMPARFS STRII\J~(~T£11) AND SPHNG (STQ2), ******** 
C RETUqN~ COMPA;-(:1, IF l=QtiAL OTHERvHSE;O,. ******** 
c ******** 
C******************************************************************************* 
c ******** 

c 

1 0 

100 

OIMENSYON STQ1(80),STR2(RO) CQMPOOOl 
TNTE~Eq*? STP1 1 STR~ COMP0002 
TNTE~E~*~ EOS/-2/,T CQMPOOO~ 

!=1 
!FCSTR1(!).NE~STQ2(Il) GO TO 100 
!F(STR?(I).EQ.FQS) GO TO Sn 
!=I·d 
GO T n 1 () 
TF(STRt(T).Nf.EOS) GO TO 100 
COMPAR:l 
RETUPN 
COMPAR:O 
I?ETUR;-1 
f:ND 

******** 
COMPOOOi! 
CQMPOOOS 
CQMP0006 
COMP0007 
CQMP00f!8 
COMP0009 
COMP0010 
COMP0011 
COMP0012 
CQMP0013 
CQMP001l.l 
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----~---~--~--~--~----·-------~-----~-------~-----~-------~----~----~----------~ 

*** GFTTOI( *** 

SURRnUTINE GETT0K GETTOOOO 
C******************************************************************************* 
c ******** 
C THIS RnUTINE GFT~ TOKEN AND PUT IN COMYON RLOCK TKN, ******** 
C FLAG NSTTOK IS S~T T~ l,JF TOKFN IS THE FlqST TOKEN OF THE ******** 
C ~EW qyaTF~~NT, T0 qE USEn TO CLAqSFY THE STATEMENT. ******** 
C THE FNn OF TOKF~ IS INDICATED qy EnS. ******** 
c ******** 
r******************************************************************************* 
~ ******** 

TNTE~EP LA.Srr,LE~!THl,TKL!'lTH GETT0001 
Pl T E r; f.!'H ?. C , I i'J B I l F ( ~ 0 ) , l E X S T R ( A 0 ) , N c; T T 0 K , S T M C 0 i\J , T Y P f G E T T 0 0 0 2 
TNTEOEP•2 RLA~~/ 1 '/,DLI~IT/•10/,EnF/•1/,EOS/•2/,Z~R0/ 1 0 1 / GETT0003 

C COM~0N RLOCKS ******** 

c 
c 
r. 
c 

10 

rov~oN /INQLK I TNRUF GETT0004 
cou~~N /!NPTQ I l ASTC GETT0005 
COMM0N /NSTFLG/ ~STT0K GETTOOO& 
rQ'v1Mr'l~'4 /PLf'JTH/ LENP41 GF.TT0007 
C 0 \1 ',, n ; J I T K ~ I I 1: '1. S T R G E T T 0 0 0 8 
COMMON /TKS17E/ TKLNTH GETT0009 

TKLNTH IS THf NO. nF CHARS IN THE TOKEN. 
JF TOK~N IS CONTTI\IIJEn ON THE NEXT LINt THEN LENTI-!1 
IN~!CATES THF MO. nF CHARS OF TOKEN ON T~E RIRST LINE. 
NSTTI"lK:O 
TKUHH=O 
I=l 
LE~.JTI-!1:0 

CALL GETC(C) 
IF (I_A.~TC.I\!f:~7) r,o T0 2:; 

******** 
******** 
******** 
******** 
GE:TT0010 
GETT0011 
GETT0012 
GETT0013 
GETT0014 
GETT0015 
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*** GFTTOK *** 

C STMCnN TS <;rATE'"1f:1'1lT r.0~1 TINtJATitlN CHAPACTER IN THE 6TH CQL. 
~T'·ACI)N:I"IBIIF (6) 

r: 
c 

c 

! F ( ( S Tl-1 C 0 \1 ~ F. n • B LA M K ) • 0 R ., ( S T M C 0 N • E 11 ,. Z E R 0) ) N S T T 0 K:: 1 
20 TF(C.,EQ.~OF) r,Q TO 60 
25 IF(C.NE.~LANK) GO TO 30 

CALL GFTC (r.) 

30 

40 

so 

60 

7'1 

TF (LA~TC.~E.7) ~0 TO 25 
~TMCQI\l::!I'HHJF (6) 
TF ((STMCO~.E~.~lAMK1.0R.,(STMCnN.ED.7ER0)) GO TO 200 
GO Tf'! ?0 
TH~ SI~NTFICANT OELI~ITER FOR PREPPQCESSOR ARE 1 )', 1 ( 1 ,•,' 

AI\Jr) RLI'd·~K 

TF(TVPF(C).EQ.OLIMTT) GO TO 60 
LEXSTR(!):C 
r=r+t 
CALL Gt:TC(C) 
tF(LASTC.NE.7) GO TO 30 
s r MC I) r~J =IN e u F ( n) 
TF((STMCON.EO.BLANK).,OR,.(STMCON.FQ.,ZERn)) GO TO ?00 
LE"JTHl::I-1 
r.o rn "30 
TF(I.GT.,t) GO TO 100 
THE TOKEN IS A NnN-8LANK DFLIMTTER 
Lf')(STR(11::C 
LE\tSTR(2):EDS 
PET URN 

100 LASTC=LASTC•l 
LEXSTR(!):EOS 
T KL'.JTH= I •1 
RETlJCPI 
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******** 
GETT0016 
GETT0017 
GETT0018 
GETT0019 
GETT0020 
GETT0021 
GETT0022 
GETT0023 
Gf.TT0024 
******** 
******** 
GFTT0025 
GETT0026 
GETT0027 
GETT0Q28 
GETT00~9 
GETT0030 
GETT0031 
GETT0032 
GETT0033 
GETT 0 0 3tJ 

******** 
GETT0035 
GETT0036 
GETT0037 
GETT0018 
~ETT0039 
GETTOOtiO 
GETT0041 
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------------~---~~-~-----------·-----~----------~~-·------------~·----~-~-------

LAliT~:;, 

LEXSTR (!)::EOS 
TKLNTH:l•l 
C?ETi.tPi'J 
FN'1 

*** GETTOI< *** 

GETT0042 
GETTOOIJ~ 
GETTOOlta 
GETTOOLJ5 
GETTOOIJ~ 
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-·-----------~-------~----~--~--~----~-~--~----~-----·--~----~----·-------------

*** GETC *** 

SU~RnUTINE GFTC(C) GETcoooo 
C******************************************************************************* 
c ******** 
c ,. 
. ., 
c 
c 
c 
c 
r; 

THIS ROUTINE R~A~S A S0URCF LINE IN AUF WITH SOURCF 0 0INTFR 
LASTC, IF THE SQIJQC:E LTNF I~ A cnt·l~lE.IIlT IT IS PRINTFO AS SUCH, 
PUTS A CHARACTER [N C,~H!CH IS NfXT TO ONE POINTED 8Y LASTC 
ft N n l A !; T C T S 1 ~.J C R p• [ "'T F I) 8 Y 0 N E • Pl C A S E EN !'I 0 F S 0 I! R r. E I S 
fNCOIJNTEPED IE0ShiC FLAr, IS SET rn 1. TliE L68EL OF STATEMENT IS 
PUT T:-J LABEL 

******** 
******** 
******** 
******** 
******** 
******** 
******** 

~*******************************************************~*********************** 
c ******** 

H.JTFGEP TEOSRC,L~STC,I<:;Y~IN,ISVO!Jf GETC0001 
!NTE~ER*? RUF (RO),C,I,LABfL(5) GETC0002 
! NT E G E Q *? i3 t .• AN K I ' ' I , C 0 M T I 1 C 1 I , F n F I"' \I , M A XC R D I 8 0 I GET C 0 0 0 3 

C CO~M0N BLOCKS ******** 

c 

c 

c 

CO~M0N ITNRLK/RUF GETC0004 
CQVMnN I!NPTPILASTC GETCOOOS 
CO~MnN IINLBLILAREL GETCOOO& 
~O~~nN IEOSQCIIEOSQC GETC0007 
CO~MON lqY~IMIISYSTN GETCOOOS 
CO~Mry~ ISYSOUTII~YOUT GETCOOOq 

TF (TEnsqc.En.l) GO TO 2~0 

TNCRt=MfiH Ti-if SOtH~CE POINTER 
LASTC=LASTC+l 
TF(LASTC.LE.~l LASTC:7 
I~ CASF THF LINE IS SCANNEO FULLY GO T0 GET NEXT LTNE. 
!F(LASTC.GT.72) GO rn S 
Go rn 100 

******** 
GETC0010 
******** 
GETC001t 
GETC0012 
*"'****** 
GETC0013 
GETC0014 
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-~----~---------------~-~--~---··--·-~--~-------~----·--~-·-~--~-~-------~----~-

c 

'50 
c 

60 
1 00 

200 
c 
?50 

*** GFTC *** 
READ (TSVST~rlO,ENO:?OO) (RUF(!),I::t,MAXCRD) 
FQPMAT(I31')A1) 
CO~M~NT qTAT~~fNT TS PRINTED AS IT IS~ 
IF (8UF(1).~F.CO~T) GO TO SO 
WRJTF (lSYOUTr10) [RUF(t),I::l,MAXCRO) 
GO Tn DEAD THE NEXT LI~f 
GOTO 5 
LA5Tr:=7 
STORE THF STATfMfNT'LA~~L 

no oo r=1 ,s 
LAR.E.L(T)::BLIF(l) 
co~H TN!tE 
C:RUr=(tA5TC) 
QETUQN 
IEnSQC::1 
~ET FNn nF SOURCE FL~G 

C=FOr= 
Lf1Srr:::7 
r.,UF(o):BLANK 
~U~ (7) ::BLAt-.!K 
RETUQt\! 
FNO 

GETC00l5 
GETC0016 
******** 
!;ETC0017 
GETC0018 
******** 
GETC001.Q 
GETC0020 
******** 
GETC0021 
GETC0022 
GETC0023 
GETC0024 
GETC00?5 
GETC0026 
******** 
GETC00?.7 
GETC0028 
GETCOO?.q 
GETCOO~O 
GETC0031 
GF.TC0032 
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*** TYPF *** 

I 1\'TFGFR FUNCT T Ml T YPf "'2 (CH 6.R) TYPEOOOO 
C******************************************************************************* 
c ******** 
C THE FI!NCTION TYPE OFTFRMINES WHFTHEP A PARTICULAR CHARACTFR ******** 
~ C~AR IS A STGNIFICA~T DELIMITER FOR PREPROCESSQR,OR SOMETHING ******** 
C ~LSE; lT RETURN~ nLTMtT OR THE CHARACTEP IFSELF. ******** 
c ******** 
C*****************************************"'************************************* 
c ******** 

INTEGFR•2 BLANK/' 1 /,CHAR,OLIMIT/•10/,COMMA/ 1 ,'/, TYPE0001 
1 LPAREN/'( 1 /,RPAREN/ 1 ) 1 / TYPE0002 

c 
IF ((rHAR.EQ.RLANK).OR. 

1 (CHAP.EQ~LPARE~J) .oR. 
2 ( CHAR.ED.RPA~~N ).Oq. 
3 rCHAP.E~.cn~MA)) GO TO 100 

50 TYPf:CHAR 
RFTtJR~! 

100 TYPf:nLTMTT 
Rtf UR~1 

P·JD 

******** 
TYPE0003 
TYP£0004 
TYPE000'5 
TYPE0006 
TYPE0007 
TVPE0008 
TYPEOOI)q 
TYPE0010 
TVPE0011 
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*** CHKBLK *** 

~URROUTINE CHKRLK CHKBOOOO 
C******************************************************************************* 
c ******** 
r THIS ROUT!Nt CHE~K~ FOq A NQN•RLANK rHARACTER IN THE RFMAINING ******** 
r; P A R T 0 f:' T H F BUFF f R A ~! D I ~ S IJ E S !IIIJ E Q R 0 R I F F N C 0 UN T E ~ E D • * * * * * * * * 
c ******** 
C******************************************************************************* 
c ******** 

c 
c; 

10 

r. 
1 on 

TNTE~EQ*2 RUF(RO),qLA~K/ 1 'I CHKB0001 
TNTE~EQ LASTC CHKB0002 
C0~'1'·1f'lf'-l/INI11.K/HliF CHKB0003 
rO~MON/INPTRILASTC CHKB0004 

J::I_ASTC'+l 
T F ( J • G F .. 7 ::S) RET UP r~ 
iiO 10 T::J,7?. 
TF(BIJF(l).NE.BLA~lK) GO TO 100 
rO~'.JT PHJE 
!'.? ETU!~i~ 
FRRO~·-'SYMTAX EOR"R' 
r.AI.L ERR()R (15) 
!::!IETUI?\J 
I=NI') 

*******"' 
CHKBOons 
CHKr;0006 
CHKB0007 
CHKB0008 
CHKB0009 
CHK80010 
******** 
CHKB0011 
CHK80012 
CHKB0013 
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*** STACK *** 

SUBQQIITTNF ~TACK f:)I_F'<,c;LI\B) STACOOOO 

C**************************~**************************************************** 

c 
c 
c 

THic; r?QUTINF POPS J'l THE CONTEXT SfACK 1\J'ITH SI .. Elf ... <;LAB 
~-1 ~ K T N G MJ F. F ,' ! T q V • 

*11****** 
******** 
******** 
******** 

C******************************************************************************* 
c ******** 

c 
c 

1 0 

DTM~N~InN STKLFX(lOO),STKLA~(100) STAC0001 
INTEG~R STKLAR,SLAR,SP STACOOO? 
I"-JTFG~R*2 STKI.EY,~LFX STAC0003 
C n ~~ 1.10 ~-'1 ~ T K P T R I S P S T A C 0 0 0 4 
Cf'ltv1"10•·'/<;T'<8L!<./STKLfX, STI<LAB STAC0005 

INCPE~ENT T~t STACK POINTER~ 
SO:~O+ 1. 
IF(<;P.GT.lOO) Gf'l TO 10 
STKLE'll(~p)::SLEX 
STKL4R(~P):SLAR 
PF:'T 1J!:P,! 
c n t'IT P.W F 
qr::T!IRr,, 
EMD 

******** 
******** 
~TAC0006 
STAC0007 
STACOOOA 
5TAC0009 
STAC0010 
STAC001t 
STAC0012 
STAC0013 
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*** GETSTK *** 

SUBQOIJTINF. f'.;ETSTK CLEXS,LA1:3S) GETSOOOO 
C******************************************************************************* 
c 
c 
r: 
c 

THI~ POUTI~F PoPS THE STACK AND PUTS THF FIRST ENTRY IN 
L E v S & l. A 1-3 S iN I H4 f'lt J T I) E C R F MEN T p,, G S T A C K P 0 I ~J T E R • 

******** 
****"'*** 
******** 
******** 

C******************************************************************************* 
c ******** 

c 

1 0 0 

INT~GFR LAB~,SP,STKLA8(100) GETS0001 
I 1\J T F G 17: R * 2 Ll LA~~ K I 1 ' I , LEX S , S T K L. E '< ( 1 0 0) GETS 0 0 0 2 
cnMMO~ /ST~PTQ/ SP GETS0003 
cn~MON /STK9LK/ STKLEY,~TKLAR GETS0004 

IF (SP.E9.0) GO TO 100 
LFX«:;:ST'<LJ:'X(SP) 
Lt.f3c:;::sTKLAB(So) 
::? F TIIR ~~ 
lFX~=~LANK 
li\R~::o 

R r:r II R "-' 
E"'D 

******** 
GETS0005 
GETS0006 
GETS0007 
GE:T$0008 
GETS0009 
GETS0010 
GETS0011 
!:;ET$0012 
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*** LA8GEN *** 

JNTE~EP FUNCTION LAB~~N(N) LABGOOOO 
C******************************************************************************* 
c ******** 
c 
c 
r: 

THIS FUNCTION PLACES CURRFNT VALV~ 0F GENERATED LABFL 
PI LA R G ~=' N AM D R F SF: R \1 E S r-..J f. X T N l <\BEL !1 • 

******** 
******** 
****'!~*** 

C******************************************************************************* 
c 

INTFGF!-? LA>;EL,;'J 
cnM~ON/PTFLAH/LARFL 

L A R ~F.: ~~:: l A 8 E L 
LI\BFL:LABF.:L+f'! 
R FT II~'' 
E"lD 

******** 
LABG0001 
lARG0002 
******** 
LA8G0003 
LAAG0004 
LABG0005 
LAAGOOO~ 
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*** eRROR *** 

SUFHH1UTlNE ERRQQ (FPCOOE) ERROOOOO 
C******************************************************************************* 
c ******** 
C PRTNTS ERR0R MESSAGE ******** 
c ******** 
C******************************************************************************* 
c ******** 

TNTEGEP FRCODE,LASTC,NFRR,ERRNOB,ERCOD? EPR00001 
TNTEGEQ•2 ISNTX(~6l/~6*' 1 1,DOLL~RI'~ 1 /,aL4NKI' 'I ERR00002 
tNTEr.ER*~ fRr.n,z~Rni'0 1 /,0NE1'1'1 ERP00003 
TNTEr.EC? ERPORIHA,14)1 1 ~'1ARf\1 1 , 1 ING-','-t~AB 1 , 1 EL I','LLEG 1 ,

1 Al H1
, ERROOOO!J 

* 'ERE 1 , 1 , EpRQOOOS 
* '''(''- 1 , 1 -MIS','STN~ 1 • 1 , 1 , I 1, 1 , ERR00006 
* 1 UNMA 1 ,'TCj..II 1 , 1 Nr; ' '', 1 ( 11 S ', '•' '•' 1

1
1 ERR00007 

* 'U"1RE 1 , 1 COGN','I7A~ 1 ,'LE g','TATI:',tt"'E~T',' '•' '• ERR00008 
* 'TOO 1 , 1 ~A~y',' NE~', 'TtO 1 , 11 'FnR 1 ,''' ST', 1 ATEM 1 ,'ENTS'• ERR00009 
* 'SYNT','AX E','RQOQ',' JM 1 , 111 F0~ 1 ,''' ST','ATE~ 1 , 1 fNT '• ERR00010 
* •rno ','LAPG','E A ','CO~-JD','ITI0 1 , 1 N/ST 1 ,'~-TPn,•FNT 1 ERP00011 
* ' c, t·Jl:" I , I I T I 0 ! I ' l·J A l. ' , I EN 0 I ' , ' E l, s E I , I I u t.JT I , I I L ' , ' ERR 0 0 0 1 2 
* 1 U~'~'~·1h 1 , 1 TCHI','~<JI; F 1 , 1 1..SE/' 1

1 11\JTT','L , , ERR00013 
* 1 UI\lE'<', 'PECT', 'EI1 F', '"JO O', 'F SiJI, !t~P~O', 'GRAM', I ERR00014 
* 1 Nt'J L','()QP 1 , 1 E¥I'-P,'TS 1 , , I ERR00015 
* 'ILL~ 1 , 1 GAL ','LFVF','L SP','ECIF','IEO '• 1 , 1 ERR00016 
* ' F ('l R T I , ! R A t.t ' , I D 0 3 ' , I T M T I , ' ILL E: ' , ' r, A L ' , ' HER F: ' , ' , ERR 0 0 0 1 7 
* ' 8 R E A ' , ' I( I (1: E ' I ' X T I ' , I L L E G ' , I A l y ' , I F R F ' I I I ERR 0 0 0 1 8 

C COMMON BLOCKS ******** 
CO~MnN IER~NO I ERRNOB ERR0001Q 
COMMON /INPTR I LA~TC ERROOO?O 
~O~MON /NOERR I ~EPR ERR00021 
CO'...!Mt'JN ISY~OliT I ISVQIJT ERR00022 
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-•-••••••-••-~~------••--•--•-~~---•••••-•••••w•-~-~-·---•~•••••••-••••••••••••• 

c 
c 

r: 

20 

~0 
50 ,.. 
·.,o 

c 

100 

150 
1 

*** ERROR *** 

NERR IS TOTAl NUVB~R OF FRROR ~ IN A PROGRAM 
'\JEC?R:NFRR+1 
FRDNOR I~ SERIAL Nn. OF FRROR TN A STATEMENT 
c; R ~ \J n R :::: E R R ~J (} R + 1 
TF(EPCODE~GE.tO) Gli TO 20 
ERC01")2:::ERCODf 
~="RCD:ZERIJ 
r,o n., ~o 

~='RCf)::Of.JE 

FRC l11"12:::f:R C Of)F -1 0 
rF CFRCOQE.GT .. 13J c;o rn too 
~ R T T ~ (! S Y 0 !IT , 50 ) ERR"' 0 ~ , E R CD , ED C n D? , ( ERR() R ~1 ( T , F R C 0 DE ) , I ::: 1 , A ) 
FOR~aT ('C****O',I1, 1 ) JFP0 1 ,Al,It, 1 I •,~A4,29Xl 
THF FOPMAT QF ~RQOQE MFSqAGE IS 
C****01) JFPOOct TF.~T OF MESShGE 
QETLJRN 
T::LARTC ... 6 
I S "' PC (I ) :: D () l., l E R 
WRJTF (ISYOUT,lSO) TSNTX,ERRNQ8,ERCn,~RC002 
FOR·1AT ( 1 C ',6f..,Al,RX/ 
'C****O',J1,') JFP0 1 ,Al,I1, 1 I SYI\ITII.X',SSX) 
!SI'IT 'i ( T) :f31.ANK 
PETUPi'l 

******** 
!IIlii****** 
ERRQ0023 
******** 
E'RRQOO?ll 
ERRQ002.Ci 
ERR00026 
ERJ;~Q00?.7 

ERR00028 
ERRQ0029 
ERR00030 
ERR00031 
ERROOO~? 
fRR00033 

******** 
******** 
ERR000.34 
ERRQOO~~ 
ERR00036 
ERR00037 
ERR00038 
F.RR00039 
ERROOOI~O 
ERRQOQIJl 
ERR0001!2 
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*** BGI\JGEN *** 

BGNGOOOO 
C*************•***************************************************************** 
r. ******** 
C THJS ROUTINE GENERATF CODE FOR REGIN STATEMENT, ******** 
C ~,JO Cf"lDf IS GF·~ERATI=O II= STATE~E 11lT IS u~~LABELED, ******** 
C lN E~rqy IS MADE ON CONTFXT ST~CK ******** 
c ******** 
C******************************************************************************* 
c ******** 

c 

r. 

1 0 

c 
~0 
~0 

r. 
r;:;o 

INTEGER LAR,LABGEN BGNG0001 
TNTE~EP•? LAqFLf~),LEXRGNI-331,BLANK/' t;,I BGNG0002 
COM~nNIINLQLIL4BFL RGNGOOO! 
C 0 rH.H"! N I S Y S 0 IJ r I I ~ Y f! U T B G N G 0 0 0 t1 

L A q : f_ A, R G E N ( 1 ) 
1 ~f~E~ATED LABFL JS RESERVEO 
no 10 r=1,c; 
TF (LAREL(I).NE.RLANK) GO TO 20 
CO~IT PJIIE 
GO Tn SO 
FOP LARELEO 'BEGIN' COOE 'LAAEL COIIJTINIIE' TS GF.f\JF::RATF.D 
WRTTE fiSYOUT,~O) LA6EL 
I='Qt:H-1AT (5A 1, I C0l'.JT I'JIII=', ?AX,'++ t 'hX) 
POP tN LFXPGN AN~ ~ENEQATED LAREL 
~ALL STACK(LEXRG~,LAq•?) 

r:(ETU?N 
ft\11) 

******** 
BGNG0005 
******** 
RGNGOOOb 
f3GNG0007 
BGNG0008 
AGNGOOQq 
******** 
RGNG001.0 
BGNG0011 
******** 
BGNG0012 
BGNG001~ 
8Gf'IIG00 t 4 
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----~-----------~----------~·------·-·-~-----------·---------~~------·----------

*** AALPAR *** 

RALPOOOO 
C******************************************************************************* 
c ******** 

BALPAR COLLECTS ANn PUT THF CONOTTION PART IN CONBUF, 
WHICH IS A STRING F:rurLOSED If\1 RALANCFD PARENTHESES. 

******** 
******** 
******** 

c 
c 
c 
C*****************~************************************************************* 
c ******** 

c 
c 

1 0 
t5 
1 7 

c 

?.0 

TNTE~ER*? 7ERO/!YO/,RLANK/1H /,EOF/•1/,LARK/IH(/,HRRK/lH)/ 8ALP0001 
TNTE~ED*2 RUF(qQ,,C,CO~T,NL BALP0002 
T~TE~EP LASTC RALP0003 
c 0 '11,1 0 i>.j I PJ 8 L K I 8 I ! F 13 A l p () 0 0 tl 
ro~~O~/INPT~/LASTC BALP0005 

NL IS NO. nF '(' ENCOUNTFRED 
ll.ll_ = 1 
~0 TO 17 
"'1L=NL +1 
Cll,LL PI.!TCNn(C) 
CALL GFTC(C) 
IF(LASTC.NE.7) GO TO 20 
CQII!T:BUF (6) 
C 0 M T T\1 U L\ T I n r.J 0 F C 0 ''-1111 T T 0 r-.J 0 N N F X T L I N E 
IF Ucor.JT.E'J.].I=':Rn).OP.(CONT.Fr;J.~LA:-.!K)) GO TO 50 
JF(C.Er:1.l.BPK) GO Tt! 10 
TF(C.~F.RBR~) GO rn 15 
r..rt:NL•1 
IF(NL.EO.O) GOTn 100 
GO rn 1. 5 
LASTr:=~ 

******** 
******** 
AALP0006. 
RALP0007 
BALP0008 
8ALP0009 
I:HLP0010 
R.ALP0011 
BALP0012 
*****lr*-lf 
BALP001~ 
BALP0014 
AALP0015 
8ALP0016 
RALP001.7 
RALP0018 
BALPOO\Q 
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----------~·----------~------··~~·-----------~------------~---------~----~-·--~-

c 

100 

TF(NL.,FCJ.O) RETURN 
FRQOR--'UN~ATCHING 'l'' 
CAll ERROR (3) 
P ET'JQ N 
C':AI.L PUTCt<.ill (r) 
PETUPI\J 

ENf:l 

*** BALP4R *** 
BALP0020 

******** AALP00?.1. 
BALP0022 
AALP0023 
BAUH)02£t 
BALPOO?S 
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-~----·------·-·------------------~-----·---------~-----~-------··--------~-----

*** PUTCNI') *** 

SURRr!UTI'\JE ?Ul'CND(J~HAR) PUTCOOOO 
C***********************-******************************************************* 
c ******** 
C PUTS A CHARACT~R (CHhR) TN CONOITION BUFFER AND ******** 
r. T H F: C 0 1\! D I T I 0 1\! R U F F r. o P 0 I 1\J T E R ( 0 T R ) t S I 1\J C r~ EM EN T E D R Y 1 • * * * * * * * * 
c ******** 
C******************************************************************************* 
c 

r: 

1 0 

JNTEGEQ•2 CONBUFft?54),CHAR 
TNTEGE~ PTI::ll 
C 0 M \1 n \) I C 0 1\J B l,. K' I (' 0 l'! t3 ! l F 
CO~MnN/C~NPTR/PTQl 

PTRl::PTR1+1 
!F (I"'TDl .. l.F.l2~LI) r.o Tr1 10 
FRROQ•• 'TOO LARGt A CONOITinN/STATFMENT' 
CALL ERROR (7) 
RETUt?i\1 
C'Q\!R!JF (PTQ 1) =CHAR 
q ETt.lt? N 
~Nf) 

******** PUTCOOOl 
PUTC0002 
PUTC0003 
PUTC0004 
******** 
Purr.ooos 
PLJTC0006 
******** 
Purcnoo7 
PUTCOOO~ 
PUTC0009 
PUTCOOlO 
PUTC0011 
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--~-------------~-- .. -~-------~·----·---~----~~-----------·-~-----~----~-~~---~--
*** IFCODE *** 

S U A R 01 J T I ~·J E I F C !) D F TFCOOOOO 
C******************************************************************************* 
c ******** 
c 
c 

PRnCFSS IF STATEMENT, FQRTRA~ IF STATEMENTS ARE RYPASSfD ******** 
******** 

C******************************************************************************* 
r. ******** 

c 

r. 

TNTE~ER LAR,LARGEN,KFY IFC00001 
I~TE~EQ*2 LEYIF1-3n1,PRNFLG IFC00002 
C 0 '•l hl n "II R ~IF L G I R ~ •-I F' L r, I F C 0 0 0 0 3 

RR"JFLG::O 
~ ~EMEPATEn l4RELS ARE RESERVEn FOR IF STATEMENT 
LAR=LARGEN(j) 
CALL IFG!)(1 ,LAR-t-1 ,¥fY) 
~FV VALUFS 1 ~~EN STATEM~~T !S FORTRAN IF STATEMENT 
TF(I<FY,.Er;1.1) RJ:;TifR"J 
A~ ENTRY FOR •TF' nN CONTEXT STA~K. 
CALL STACK CLEXJF,LAB) 
li'R~JFLG=l 

Ef'Jn 

******** 
!FCOOOOI.l 
******** 
IFCOOOOS 
!FC00006 
******** 
!FC00007 
******** 
IFC00008 
lFCDOOOq 
!FCQOOlO 
IFCOOOlt 
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·--~------~-~---------~-----~-~~-~---~----·--~----~---~---------·~--~-------·--~ 

*** IFGI1 *** 

SUR~I111TINE IFG0(CNTRL,LAI1,TYPE) IFGQOOOO 
C******************************************************************************* 
c ******** 
C THIS RnUTINE IS CALLFD TO PR11CES5 THF CODITION PART OF ******** 
C tF, WHILE, UNTTL, a~n FOR STAT~M~NT. IF CALLED WTTH ******** 
C C~TRL=I IT CHECK~ FJq FORTRAN IF STATE~E~TS,IF THE STMT ******** 
C TS NnT FORT~A~ ST~T ~EV TS SET rn 0 OTHEPWISF 1. ******** 
c ******** 
~******************************************************************************* 
c ******** 

TNTt~ER C~TRL,LAR,LASTC,TYPE IFG00001 
T NT E r- E Q * 2 T to! E !.,j ( 5 ) I I T I , I H ' , I E I , ' N ' , - 2 I , L f3 R K I I ( ' I , F 0 s I - 2 I I F G 0 0 0 0 2 
T N T E ~ Eo ~ ?. C , C 0 tv< P fl R , 'l S T T 0 K , T F l G , T f) K F N ( 8 0 ) I F G 0 0 0 0 3 

C C 0 "1'·H'HJ 6 l 0 C K S * * * * * * * * 

c 

c 

c 

c 
~0 

COMMnN IINPTR ILASTC !FGQOnoq 
r.OM11nN ITKNFI GITFL~"; IFGOOOOS 
r.OM~ON ITKN ITI1K~N IFGOOOO& 
COMMnN /NSTFLG/MqTTO~ !FGQ0007 

TFLG=O 
CHF:CI< FOR THE CO~IDTTTO"l PART 
CALL. GETTOK 
TF (f'ISTTOK,.1:.11.1) GO TO 300 
IF CTOKE~(1).EO.LHQK) GO TO 20 
FRPOR•- 1 (' MISSING 
CALL. EPROR (i?) 
Tfi c r 0 1\JD I rT li ~.; P A R 1 I c; S T 0 R E 0 PJ C 0 r)J T 1 0 N B tJ F F E R 
no 3c r::t,~o 
C::TOKE~.J (I) 
JF {C.EC~~EOS) GO rn 3S 

******** 
IFGQ0008 
******** 
!FG00009 
lFGOOOlO 
!FG00011 

******** IFG00012 
******** 
IFG00013 
IFG00014 
!FG0001'5 
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-~---------~-~---~-----·-~-~----~-----~------~-----~---~~-·"·----~~-----~----~~--

'1;0 
~'5 

c 

1.10 

!:iQ 

c 
c 

100 
c 

300 

CAI.L Pl!TPJf) (C) 
~01\IT !1\liiE 
C 0 ~J T T I'll !J E 

*** IFGO *** 

~AI.PAR TO RALANCF THF PARENfHI!=\{5 
L'ALL BALPAP 
WH~~ CNTRL IS 1 ST~TFMFNT TS IF-~TATFMFNT 

T F ( r: ~'iT r~ L • F: f.l • 0 ) G 0 T :1 1 0 0 
TF (I_A~TC.E-1.6) GO T0 SO 
C A.t_L G F T T 01( 
T F ( !\IS T T 0 K .. r.J E • 1 ) G 0 T 0 4 0 
LASTC:6 
GO Tl'l c;o 
!F (COMPAR(T0K~1\),T~~N).EQ.t) GO TO 100 
TFLG=l 
CALL, PUT!F(O,LAR) 
T H c F 0 R T R Af\! T F S T A Tf..'·1 t N T 5 A R F P R PH E r> !\ S S ll C H A r.1 r'l 

TYPE JS SET TO 1 
TYPE:::l 
QETURN 
rALL P'HTFfl,LAB1 
THE rOOE IF(.NOT.(CnNDITTON)l~------ IS ~ENERATEO 
TYPE:::O 
PE.TUP!\1 
LA~Tr:6 

TYr:>E:O 
RETU~I\i 

F "lO 

IFG00016 
lfGQ'1017 
!FG00018 
******** 
!FG000t9 
******** 
IFGOOO?.O 
IFG000?1 
!FG000?.2 
IFG00023 
IFG0002tl 
!FG00025 
!FG00026 
!FGQ0027 
!FG00028 
·~****** 
******** 
TFG00029 
IFG00030 
!FG00031 

******** IFG00032 
IFG00033 
!FG00034 
IFG00035 
!FG00036 
IFG00037 
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*** PIJTIF *** 

SURROUTINE PUTIF (TYPt,LAB) PUTIOOOO 
r,*******+*********************************************************************** 
c 
r. 
c ,.. ,_ 

THIS ROUTINE GFNERATFS CODE 'IF(.NOT.CCONDJTION)) ··~' 
n R ' T F ( C 0 i\11)! T I 0 \1 ) • • • • ' \.'; 1-1 f-)'1 T Y P E : 1 0 !'? 0 ; T H E C (') N n I T I 0 N 
TS TA~EN FPQM THE rO~DTTTO~ 9UFFER. 

******** 
******** 
******** 
******** 
.... ******* 

C******************************************************************************* 
c ******** 

niMENSJON IFNOT(R) PUTI0001 
JNTE~EQ*2 CONAlJF(1?54),TOKEN(80),INBUFC80),INLABC5l,C,CNT,TFLG PUTI0002 
TNTE~EP*2 IF(?)I'I', 'F'I,I~NOT/ 1 T','f','(','•'•'N','(')', 1 i','•'I,PUTI0003 

* RLANKI' 'I,ZER0/ 1 0 1 1,EOFI•li,EOSI•21, PUTJOOOG 
* r.QT0('3)1')',' 1 , 1 G 1 , 1 0 1 , 1 1 , 1 T', 1 0',' 1 1 PlJTI0005 

TNTEr-EP Idld?,J,L,\STC,PTQ,TYPE PUTI0006 
C CO~Mn~ BLOCKQ ******** 

c 

tO 
c 

r: 0 t.H-J f'l!\.1 I C 0 "J 6 L K I C 0 '-l R ll F P U T I 0 0 0 7 
CO~MON ICONPTR/ PTP PUTI0008 
COMM~N IINALK I TNqUF PUTIOooq 
COMMON II~PTQ I LA~T~ PUTIOOtO 
rou~nN IT~L8L I T~LAn PUTI0011 
C0\111.1~N /SYSOI.ITI TSYOIIT PUTI0012 
CQMMnN IT~NFl~l TFLG PUTI0013 
COMNn~ /T~~ I TO~E~ PUT!001Q 

no 10 r:::6,t4 
C 0 "'!8 II F ( I ) : 11 L A f'J K 
C0~'T!NIIE 
'vi 0 \1 E S T A T E t-.1 t ~ l T L A B f L Hl C 0 "-J B U F 
no 20 r:::t,s 

******** 
PUTI0015 
PtJTI0016 
PUTJ0017 
******** 
PtJTI0018 
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-~--------------------------·----~-~-~----------~----------~-~~--~--·--~--·----· 

?0 
c 

?5 
'7i0 
c 

c 

'50 
60 
c 
100 

200 

c 

CONBUF(l):INLAB(l) 
CQ!\IT TNUE 
CLE4P INLAP 
CALL CLRFLn (INLA8,1,5) 
r: o~,fT T NtiE: 

*** PUTIF *** 

!F(TYP~~FQ.l) GO rn \000 
\'.1 H F N T Y P F=':::: 0 1 IF ' I c; ~10 V F.. 0 T 0 lll T H C 0 L U M N 0 F C 0 N R II F 
C 0 ~-J B! IF { 1 3 ) : t F ( 1 ) 
C0~,1 8UF ( lll) ::::IF (;l) 
11==13' 
IF(T~LG.~Q.O) GO TO 100 
I t N P R {'1 C F S S E D T 0 '< PI I S P U T p.J C 0 ~.18 U F 
no 50 J:::l,RO 
C:TOKEN(I) 
IF (C.En.t.ns) GO rn nO 
CAtL PIITCNI)(C) 
COIIJTTNIIE 
TFLG:::O 
THt= l_li\1\.0VERED PART oc THE" STATFt-.1FI,jT !S PUT IN C0N8UF 
CALL GFTC(Cl 
TFfL45TC.E~.7) GO TO 200 
CALL P!!TCf\JI1(C) 
r;n rn 100 
CNT::HJAUF (6) 
TF(.NUT.((CNT.FQ.RLANK).OR.(CNT.~~.ZERO))) GO TO 1~0 
LA~Tr::::fo, 

!2=7~ 
r;o rn ~ooo 
THF FOLLONING PART GFNFRATFS THE cnoE 

'TF C.NnT.(CQNOITTO~)) GO TO LA~' 

PUTI001q 
PUTIOO?.O 
******** 
PLJil002! 
PUTI002?. 
PUTI002"3 
******** 
PIJT!0024 
PUTIOO?.'; 
~'UTI0026 
PUTI0027 
******** 
PUTI0028 
PLJTIOO?q 
PUTI0030 
PtJTI0031 
PUTIOOJ?. 
PUTI00~3 

******** 
PUTI()034 
PUTI00315 
PIJT!00~6 
PUTI0037 
PUTI003~ 
PUTI0039 
PUTI0Ql.IO 
PlJTI0041 
~'UTI00l.l2 

******** 
******** 
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1000 

c 

\100 
c 

1200 

c 

1. 3 0 0 

c 
~ono 

1?11'\0 

no 1100 !:1,8 
-l=I+6 

**"' PIJTTF *** 

'-lOVE 'JF (.!'JOT,.' T~"' COt-1RUF LEFT TO C0N11ITION 
C 0 "'81.1 F ( J ) : I P 11] T ( T ) 
CO~dTTNIIF 

~.~ 0 \1 E I r. 0 T n 1 pt C 0 1\!8 U F R T G H T T 0 T H F C 0 1\! 0 T T t 0 N 
ilO t'OO T:1,8 
C:r.OTO(I) 
C A L L P II T Cf\Jn ( C ) 
COfiiTTNIIE 
I=LAq 
CO"lVI=:fH LAA HJTO CHARACTFR FORM AND MOVE TO Cnf\!BIIF 
CAll DGTCHP(I,I~LAR) 
no 1~00 I=l,S 
C:TNLAil(I) 
CALL PIITCND(C) 
r:: 0~1 T I NtiE 
tALL CLRFLD (INLAB,l,S) 
T1:7 
T2:7';l 
FOLLO~tNG PART PRINTS THE CONTFNTS OF CO~BUF 
IF (DlR,.I:Q,.l2) GO TO 2l100 
_l:PH'+1 
TF (PTR,.GT.I2l GO TO 2100 
K:;;T2 
r.o rn ?.200 
YQ= (PTR ... J,?) /hn 
T: ( I"H£,6) +!2 
!F(I.Nf.PTR) GO TO 2150 
II:PTR 

PAGE NO. 106 

Pt.JTI00IJ3 
PtJTt0044 
******** 
PUTI00ll5 
PUTI00l~6 

******** 
PUTI00£17 
PUTIOO't8 
PUTI0049 
PlJT!OO~O 
PUT!0051 
**-****** 
PUTI0052 
PUTI0053 
PUTI005£1 
PUT!OOSS 
PUTI0056 
PUTI0057 
PUT!0058 
PUT!00'5q 

******** 
PUTI0060 
PUTI0061 
PUTl006?. 
PlJT!0063 
PUT!0064 
PUTI0065 
PUTt0066 
PIJTI0067 
PtJTI0068 
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-~----~-~-----~·-----------~-----~~---------------~--~---~~-------------------~" 

;>t'iO 
-='200 

.:"3()0 
?llOO 
?SflO 

~600 

'11000 

GO Tn ?t~OO 
K= r (TQ+l) *66) +!2 
I)O ?~00 T:J,K 
CO~JRUF (I) :RLAfJK 
CQt-.!'fii\J!IE 

*** PUTTF *** 

WRTTF (!~YOUT,?~OO) (CnNRUF(!),I:l,S),(CONBUF(!),l=!1,t2) 
FORMfl.T (51\1, 1 ',66A1, 1 ++ 1 ,6X) 
JF(PTR.LE.I2) ~0 rn ~0no 
T2~!?+1 

WRTTF (TSYOUT,2~00) (CONBUF(I),T:J2,K) 
FO~MfiT C' *'·6~t'I1, 1 ++ 1 ,6X) 
PTQ:14 
PET URN 

PUTI0069 
PUTI0070 
PUTI0071 
PUTI0072 
PUTI0073 
PtJTI007ll 
PUTI0075 
PUT!0076 
PUTI0077 
PUTI0078 
PUTI007q 
PUTIOOAO 
PlJTJ00Al 
PUTI0082 
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-------~--~-p·~-~-~------~-~---------~---------------~---·---------~---~-~----~-

*** nncnoF: *** 
SURROUTINt oncnoF (IO,~LASTCl OQCQOOOO 

C******************************************************************************* 
c ******** 
c 
c 
c 
c 
c 

T H I S R 0 U T !!'1 F. P P 0 C E ~ S ' f) 0 ' S T A T I: MPH , HJ CASE T H f. S T ATE ~F.: NT 
r s F nR r R A 1\J ' Do ' vAL u t: n F CT o) r. s R F T u R \1 ED 6 s 1 , nTH E R ~'J! sF. o 
h GEI\IEPATEO L.O.~El TS lr..ISF.RTEO RETNf.Et-1 'DO' Atvfl P'li1EX, l·'JtTH 
fl. N P•1 T Q Y 0 !\' C 0 ~IT ~ X T S T A C K 

******** 
******** 
******** 
******** 
******"'* 

C******************************************************************************* 
c ******** 

TNTE~ER LASTr,~L4STC,LAB,LABGEN 'flQCOOOOt 
!NTEr,EP•? f1IGITS(10)/ 1 1 1 , 1 2 1 1 '~','4 1 ,'~','A 1 ,'7 1 , 1 8 1 ,'q', 1 0 1 /, DOCQ0002 

* li0(i')I'0 1 , 1 0 1 /,RIIF(AO),TnKFN(80),INL.O.f3(5),nBuFCi30)/80*' 1 /,IO 0QC00003 
TNTE~Eq*2 RLANK/ 1 1 1,LFXf10/•3li,~Oq;-2/,SfARI 1 *'/ DOC00004 

r:: C 0 ~h1 n "'J B L 0 C K ~ * * * * * '* * * 

c 

c 
c 

10 

t:0~ 1 MnN/TKN/T0K~r~ DOC00005 
CO~MnN /TNPLK I RUF DOC00006 
CO~Mn~ /!~PTQ I LAqTC DOC00007 
coM~nN /INLBL 1 r~LAq oocooooa 
C"O"-iWV.J /SYSO!IT I !SYQ!lT IJOCOOOOq 

!F(NLASTC.EQ.l) NLhSTC;7 
~l:I_A~TC 

f':ALL G~TTOI< 

·~t H F i\l THE T 0 K I=" r J AFT F R 1 I') 0 ' I S AN INTEr; F.: P ( 0 I G I T S ) , T H F 
RTATFMFNT IS QFC()GNIZE~ AS FORTRAN •no• 
l"lO 10 t:l,tO 
yr: (T0Kf::l\i(1).Ef"'.IIIGITS(I)) GO TO 500 
t:'OI\JT!f\JIIE 
LA=<;LA~GFN(2) 

***~**** 
DOC00010 
DOC00011 
nocooot2 
******** 
******** 
f)QC00013 
DOC00014 
DOC0001S 
DOC000\6 
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---------~-----~-----·---~-------~~~---"--~~-----~---------~---~-·--------~-~---

30 

c 

40 

70 

*** nncoDE *** 
tALL STACK (LEYDf'l,l 1\R•l) 
~o 3o r=t,, 
('!Bf!Ffi'I::IiJt.AR(I) 
CO"-IT T Nt!E 
t";ALL CLRFLD (OfHJF,?..,RO) 
081JF (7) ::00 ( 1) 
0BlJF(8)::DOC~) 
CQ~IVFRT LA~ INTO CHA~ACTFR FORM 
CALL DGTCHQ (LAB,PILAB) 
J::O 
liO 40 T::1 0,14 
J:J+l 
n 8 U F ( !) ::I N I~ A R ( J ) 
CO\'T'J'NIIE 
!=1'3 
no c;n .r=1,AO 
T=I+1 
TF (TQKEN(J).EO.FOq) GO TO 60 
C'l611F (!) ::TOKf::i'l ( J) 
CO!\IT JNtiE 
T=I-1 
JF (LASTC.EQ.72) r,Q TO 200 
LA~TC=LASTC+l 
IF(I.LT.72) GO rn AO 
WRJTf (ISYOUT,70) (0RlH=(!J),IJ::l,72) 
FQI:;"HT (72At,'++',6X) 
OBUF(b)::STAR 
J:t, 
T F ( 8 U F ( L A S T C ) • F Q • ~ L A "' K ) G 0 T 0 1 0 0 
T::T+l 

0QC00017 
OOC00018 
0QC000t9 
DOCOOO?.O 
DOCOOO?\ 
oor:ooo?.2 
DQCOOO?.~ 

******** OOC000?4 
DOC00025 
DOC00026 
DQC00027 
DOC000?,8 
DOC00029 
DOC00030 
DOCOOO~l 
DOC00032 
OOCOll033 
OOC000~4 
I)QC000~5 

DOC00036 
oocooo:n 
DOC00038 
OOC00039 
nocoOo4o 
DOC000t11 
oor.oooa?. 
DOC00043 
noco0044 
DOC000t~5 
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~------~------~--~-~------~~~--·--~----·~------------·-----·-------·------~-----

100 
;'IQ() 

c:;oo 

(,00 

!1811Fri):6UF(LASTC) 
GO Til fl5 

*** OOCODF *** 

!.~IRTT~ (!SYOUT,70) (08l!F(IJ),IJ:;;1,72) 
TO::=O 
R f. T IJJ:.HJ 

I F ( L ~ S T C • L T • ~· ) L AS T C = 6 
WRTTI=' (!SYO!IT,61'l0) IJ\ILAR,(BIIF(l),T:~,JLA~TC,72) 

F'ORf·lAT (5~,,' 1 ,h6.'.J,AX) 
ro::t 
t?ElURN 
FNf'l 

0QCQOQ46 
DOCQ00tl7 
oocoooaa 
DOC000IJ9 
oocoooso 
00C00051 
oocoooc;2 
DOC00053 
DOC0001i4 
DOC00055 
OOC00056 
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*** DGTCHR *** 

~URROUTINE or.rCH~ (DIGIT,CHAR) DGTCOOOO 
C******************************************************************************* 
c 
c 
c 

A ~ Fir.UPE NO. nTGTT I~ CONVERTED TNTO CHARACTER STRING 
******** 
******** 
******** 

C******************************************************************************* 
c ******** 

c 

10 

TNTE~EP niGIT,I,~I.I1 0GTC0001 
TNTEr,EQ*2 CHAR(t:;) DGTC0002 

r'IO 10 r=1 ,r:; 
TCl::DTGtT/10000 
CHAR(I):((l~*256)+(1S•fl&**31)+64) 
~,, l = t (':1 * 1 0 0 0 () 
nrGIT:(D!GTT-NI)*lO 
CO~JT T NtJE 
t:?EHJPI\J 
F. ~~~n 

******** 
DGTC0003 
nGTC0004 
DGTC0005 
0GTC0006 
DGTC0007 
DGTC0008 
DGTCOOOG 
DGTC0010 
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*** \"'H!LE *** 

~URROUTINE ~HILE WHILOOOO 
C******************************************************************************* 
c ******** 
C PQUTTNF TO PQOCE~S 1 WHTLE 1 STATEME~T ******** 
c ******** 
C******************************************************************************* 
c ******** 

r. 
c 

' 0 

c 
100 
?0(') 

c 
c 

JNTE~ER LAR,LABGFN,I WHIL0001 
!NTtGE0*2 LEX~HL/-~2/,SLANK/' 1 /,INLAB(S) WHIL0002 
CO~MQN/INL~L/INLA8 WHIL0003 

******** 
'~~!******* 
WHIL0004 
WHILOOOS 
!NHIL0006 
WHIL0007 
WHIL0008 

~ ~EI\IERA.TED L AREL PEiiEPVFD 
LAC!::LARGE~f3) 
')O 10 r=t,s 
I F ( I r>.t LA B ( I ) • ~'if. • 8 L A ~ 'K ) r, 0 T 0 1 0 0 
co~nTNitt: 

GO Tr'" ;>00 
F 0 R L A R E L E 0 S T A T F M r=t-1 T T HE C 0 DE 1 L A R E L C 0 NT T N lJ E ' T S G F.: N E R A T ED 
CALL LABCO~J (T:JLAD) 
J::LAA+1 
CALL OGTCH;(J,INLAR) 
rOI}E: 'TF (.r~nr.(rnr-.1 DTTIQt>J)) GO Tl') LA~+?' IS GPJt'RATED A!\Jn 
F~JTRY TS '1Af)E ON cn111TEXT STAt::K. 
rALL IFGO(n,LA 0 +~,T) 
CALL STACK (LEYwHL,LAB) 
~ETUPi\J 

F.Nn 

******** 
WHILOoOq 
\A!H!L0010 
WH!L0011 
******** 
******** 
WHIL0012 
1-JH I L 0 013 
WHIL0014 
~JH! L 0 015 
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~-~-----------------------·~-~-------------~---~--~--~----~-·------·~-~---~-- .. --
*** RFPr.FIJ *** 

REPGOOOO 
C******************************************************************************* 
c ******** 
c 
c 
r.: 

PROCFS~ES THE 'RfPEAT' STATFMENT AND MAKES AN ENTRY IN 
CONT!='XT STACK. 

*******"' 
******** 
****"'*** 

C******************************************************************************* 
c 

c 

c 
r 

c 
c 
'50 
100 

TNTEGE~*2 tNLAR(~),HLANK/ 1 1 /.LE~REP/•lS/ 
!~TEGE~ LAB,LA~GFN 
CQtvPJ!(")"I I J!'lLR lJ P·ILI\ 11 

LA~:::LAPGF.:N(3) 
~ ~E~EoATEn LABELS APE RESfRVEn 
~TACK 'REPEAT' 
rALL STACK (lEXREP,LAB) 
!")0 1,0 J:l,'S 
Tf(INLAR(I).NE.SLANK) GO TO 50 
t: Q!\IT l r,JliE 
GO TO 100 
~QnEq GENERATED 1 I~LAR 

I LAB 
CALL LABCON(INLAR) 
r.ALI_ OlllCO~'(LA~) 

R E TIJQ t-1 
fl\lr) 

CONTPJIJE' FOR LAAELE'O ~TATEMFNT 
COf\JTINIJF:' 

******** 
REPG0001 
REPG0002 
RFPG0003 
******** 
REPG0004 
******** 
******** 
REPGOOOS 
REPG0006 
~EPG0007 
REPGOOOA 
REPG00()9 

******** 
******** RF.PG0010 
REPG001.1 
f~EPG0012 
REPG0013 
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~~-----------~--------~------··"-------------~~----~-------~--~-~----·~~~-------

*** UI\IGI=:f\1 *** 

S U R R n U T I J\l E ll ~J G E 1\J ( L ~ I_ ) lJ 1\J G E 0 0 0 0 
C******************************************************************************* 

******** 
******** 
******** 

c 
GENE R A T E C n DE F' 0 Q 1 U l\1 TI L 1 !! N I T ('; 

c 
C******************************************************************************* 
c ******** 

HlTEr;EP LAI. UNGEOOO 1 
TNTEr';EP*2 TOKEN(ROi,T.NLAB(c;),BLA~lK/1 1 /,TFLG,EOS/ ... ~/ UI\JGE0002 

C COYMnN BLOC~S ******** 
CCPAt;1nt~ /TNL~L I I!\ILAR UNGE0003 

c 

r: 

1 0 

c 
50 
60 
r. 

c 

rQYMnN /TK~ I TO~E~ UI\JGE0004 
C()Mt~nN /TKI\!FLG/ TFI.G UNGEOoor; 
CO'v4MON /SY~\JUT/ ISYOliT UNGE0006 

CALL GFTTOK 
TFLG=O 
LAqEt IS NOT ALLnw~O "tTH U~TTL 
!iQ 1" :r=t,c; 
TF (TNLAB(I)~NE.RLANK) GO TO 50 
CO~'JT T NilE 
r,o rn 60 
FRROR·-LABFL ILLFGAL HFRE 
CALL ERRnR (1) 
t::O~JTTNIIE 
C H F C '< F 0 P T r.J F p1 I T E R F P E A T l 0 r) P ( U IV C n D I T I 0 N A L q F.: P E A T) 
TF (T0'<EI\l(1).E'1.FQq) f.') TO 200 
F 0 L L 11 ·~; I N G P A Q T G F 1\J F ~~ A T E S C 0 I) E P' 0 P ~ 0 ~ lD T T T 0 N A L R E P f. A T 

T=Li1L+1 
CALL DGTCHQ(!,T~LAq) 

• 

******** 
0Nr.E0007 
IJNGE0008 
******** 
UNGEOOOQ 
UNGE0010 
UNGE0011 
UI\!GE0012 
******** 
UNr;E0013 
UNGE0014 
*'I(****** 
LINGE0015 
******** 
UNGE0016 
lJNGE0017 
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--·-----~-----N·---~---~·---~----·~-----------~~--~------------··-~-------------

1: 
10f'l 
150 
c 

160 

c 
.:>OO 
r: 
300 

*** lJf\lGFN *** 
no 100 I=l,R!1 
T~ (TOKEN(I).En.FOS) GO TO 1~0 
C A I_ L P If T C ~~ I) ( T !"l K F N ( I ) ) 
C IV·l D T TT 0 1\J I S 8 F I f,l G P U T I N C 0 t'll B I J F 
r.O:\tT'ftliJE 
Ct'ILL !HLPAR 
COI"lE 'TF ccor-tnTT!ON) G0 TO LRL' IS PRINTED 
CAI ... L PIJT!F(O,LRL) 
WRIT~ (TSVOUT,l~01 LBL 
FOC:I:'vliiT C' *GO TO ',I'5,55X, 1 ++ 1 ,6X) 
r;o rn '1!00 
~OOE I L3L+1 GO f0 LBL I 

CALL OllTGO!IJ(LBl.+1 ,LI-3L) 
co') E ' L 13 L + 2 c o "' r r N '.l E 
CALL O!ITCO"l(LHL+2) 
I(ETUQ\i. 
f=I'.Jf) 

IJNGE0018 
!JNGE0019 
UN~E0020 

******** 
UNGE0021 
IJNGE0022 

******** UNGE0023 
UNGE002ll 
UNGE0025 
U"'GE002n 
******** 
UNGEOQ27 
******** 
UNGE002A 
UNGE002q 
UNGE0030 
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* * * F 0 R G E t•l * * * 
FORGOOOO 

C******************************************************************************* 
c ******** 
r: 
r: 
c 
c 
c 

PROCESq THF 'FOR' ~TATEMFNT. 
TNTTTAI IZATION, CO~DTTION ~~0 REINITTALIZATION PARTS ARE 
5EPARATED ev ';', PE-INITIALIZATION PAQT IS PUT IN AREA 
RETF.:XP. 

******<!!* 
******** 
******** 
******** 
******** 

C******************************************************************************* 
c ******** 

PJTEGER T, J, K, I.AR, LABGEN, !\JF'OR, PTR, PTR 1, PTR2 FOR GOO 01 
I!\JTEGEQ*2 CON~UF(l25Q),TOKEN(80),!NLA6(S1,RETEXP(4,6&) FQRG0002 
T!\JTE~ER*? LEVFOR/-~41,LRQ~/ 1 ( 1 /,RBqK1 1 ) 1 1,SCOLN/ 1 ; 1 1,EOSI•21, FQRG0003 

* R L A r~ I( I ' ' I , \l ~ '-1 C l. N , 1\J S T T 0 K 1 R R !IJ F I_ G F 0 R G 0 0 0 4 
C CO~~nN BLOC~S ******** 

c 

c 

C 0 1\,1 •vl n \.J I C 0 "'I '3 L K I r: 0 IIJ PI' F I= 0 R G 0 0 0 5 
':0'1tvt'):,J /COi\JPT~/ PT'~ FORGOOOo 
CQM~f'IN /I~LBL I INLA~ FORG0007 
CQMMn!IJ INM8FOR/ NFf'IR FQRG0008 
r. 0 ~,1 '·111 II! INS T F L G I 1\1 S T T "l K F 0 R G 0 0 0 9 
COMMnN IRIN3LKI REtEXP FOPG0010 
~OMMON IRNFLG I RR~FLG FQRG0011 
CO~~nN ISY~OUTI TSYOUT FQRG0012 
COMMf'l~ ITKN I TOKE~ FQRG0013 

RR~"FLG::O 
CALL GJ:TTOK 
IF(NqTTO~.FQ.l) ~0 TO 1100 
TF(T0KFN(l).EQ.LRRK) GO TO 100 
• c ' ..,. r q s r N r; 

******** 
FQRG0014 
FORG0015 
FO~G0016 
FQRG00t7 
******** 
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c 

10 
ton 

?00 

c 

c 
~01') 

c 

350 

CALL EJ~ROR (2) 
PTP:14 
LBRK NT.S~NI'; 

*** FORGEi\J *** 

'iQ 10 I=1.,AO 
TF(TnKFN(Il.EQ.EOSl GO TO 100 
CALL P!JTCNn (TOKnl C I)) 
ro~HINI!E 
(:AU. Rt.LPAP. 
1\1 S '"1 C L N::: 0 
fJO 200 I=1'5,PTR 
TF(CnNRUF(T).~~.~CnLN) GO TO ?00 
~·.1 5 11C I_I'J:NS•·lC LN+ 1 
TF ( N <; ·H~ L r-.1. F 1 • 1) P T R 1 :: T 
TF(NqM~LN.£9.2) PTR?=J 
COI\.!T T NilE 
tF ("'.lSMCLr>J.t.0,.2) Gil TO 31')0 
FRQI)p ...... •Sn1TAX ERROR It\J 'FOR' STATtMfNT' 
r.AtL ERROR (~) 
PTR::14 
RETURN 
~ G~~EPATED LA~~~ 5 
LI\~::I_~PGE"J ( .~) 
TF(Cf1rJ~UF(PfR) .Ef:l.Pt;RK) PTR:;;;PTR-1. 
F 0 t L n '\1 T N G P A R T P P T ~ T HE R E ... PH T I A L I S T I ~'>J G P A R T I N A R E A R E I £ X P 
\JF t')Q: '\JFQC?+ 1 

r,n ~l':iO I=1,6h 
~EJEVP(NFOR,J):::aLA~K 

t:'O"..T HillE. 
J::PTR?+l 
K::t 

FORG0018 
FORG0019 
******** 
FQRG0020 
FQRG00?.1 
FQRG0022 
F'ORG0023 
FQRGOO?.lJ 
FQPG0Q25 
F'()RG00?.6 
F'QRG0027 
F'ORG0028 
~ORG00?.9 
F'ORGOO~O 
FQRG0031 
FQQG0032 
******** 
F'ORG0033 
FORG0034 
FQRG0031) 

******** FORG0036 
FORG0037 
******** 
FORG0038 
FORG00~9 
FORG0040 
FQRG00(11 
FQRG00ll2 
FQRG0Qa3 
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------~---------~---~------------·~~-~----------------~----·~-------~-~p-------~ 

hOO 

700 
750 
c 

)01')0 

c 

c 

no 400 r::J,PTR 
q f. T E ~ P (i\1 F 0 1.( , K ) :: C n f\l ~ ll F' (T ) 

IFCK.GF.66l Go rn son 
I< ::K t 1 
rO~ITTN!IE 

I:PTt?l-14 
K=15 
no 600 .J=ld 
T 0 K E f\1 ( J) :: C I") .J R U F ( K) 
TF(J.En.o61 r,o rn 100 
K':K+1 
CQ~lT TN! IE 
C A l L C 1.. R F L n (T 0 I{ e·l , .J , h 6 ) 
~RTTF (!SYOUT,7S0) lNLAR,(T0KFN(I1,I::1,~61 
FQRMIIT (5A1,' ',~61\1, 1 ++ 1 ,6X) 

A B fW F T S T 0 P ~< I f\J T Tt.q T I A I I S PJ G S T AT Hl EN T 
J:LA9 
CALL D~TCHP(J,INLAR) 

.J:PTR2-Pf!:~1-l 
1(:15 
PTql::PTR1t1 
no tooo I=1,J 
C 0 I'll A II F ( K ) : C () 1--! R U F ( P T P. 1 ) 
1<:1<'+1 
PT!:ft::PTRt+1 
C01>1f T 1\JUE 
CTQ::J+14 
COnE 'IF ( 1 1'10T.(C0Nf11TION1) GO TO LAB+2 1 

CALL P!!TIF(l,LAB+2) 
SET q E • R U '~ F l A r, 0 f\l A N D PUT T HE ' F 0 R 1 0 f\! S T A C K 

FORG0044 
FOR GO 0 tlc; 
FQRG00tl6 
FQRG00~.17 

FORGOoaa 
FQRGOOl!q 
FQRG0050 
FOPG0051 
FQRG00'52 
FORGOOS3 
FQRG005Ll 
fORG0055 
FQRG0056 
FQRG0057 
FQRG0058 
*!If****** 
FORG005q 
FORGOO~O 
FORG006l 
FORG0062 
FQQG0063 
FQRG0064 
FQ~G0065 

FQRG0066 
FQ~G0067 

FORG0068 
FQRG0069 
******** 
FORG0070 
******** 
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-----------·-----------------------~---------------~---------------·-----------· 

1100 

PR r,JFl G: 1 
CALL STACK (LEXFOR,LAB) 
RETUl=H 
r.ALL ERr~OR (h) 
PETiJQ\,) 

FNO 

*** FORGEN *** 
FQRG0071 
FORG0072 
FORG007:3 
FORG0074 
F"QRG007CS 
FORG0076 
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~-----~--·--~-------"·------~------~·-----------~----------------~~--·-----~-~--

*** FORF.i'Jn *** 

· SURRnUTINE FDREND (LARS) FQREOOOO 
C*******~*********************************************************************** 
r:: 
r: 
c 

t;EI'lEPATE COOF=" f::"QR Fi'Jr) f1F FOR, RE~~OVI"IG ENTRY FqQM STACK 
******** 
******** 
******** 

C******************************************************************************* 
c ******** 

c 

c 
c 
c 
c 
,. 0 

1 
2 

!NTE~EP I,J,K,LAR~-,,i\JFOR,ISVOIJT FQRf.l'll)01 
tNTF~E~*? RETtXP(u,h6) FQRE0002 
COM~n~;NMRFQPJNFnP ~ORE0003 

COMMnN;RINRLK/RE!EXP FORE00"4 
r.o•"'•1()11l/SYSOIJT I !SYOUT FQREOOf\5 

I=LARS+l 
,J:LAilS+2 
CO~E~ TO BE GENERATEn ARF 
I L A ~ ~ + 1 R F. T rH T r A I. I 7 A T I n N I 

f.O TO LAfiS 
'LAB~+?. CONT!NUE 
'JJRTTF (!SH)IIT,10) l,(I<ETE'l<P(NFQQ,K),K:t,6~),LAAS,J 
FOR t.A d T (I 5, ' I , 6 ~ fl 1 , I + + I , 6 )(I 

t;X, 1 GO TO 1 ,!'3,'5SX, 1 ++',6)(/ 
r r:, , ' c o "lT I N u F ' , sA x , ' + + ' , 6 x ' 

r-JF0R:!IIF'OR•1 
OETUP~ 

F!' r,J~ 

******** 
FOREOOOn 
FORE0007 
******** 
******** 
******** 
******** 
FQRF.OnnA 
FQt?EOOOq 
FQREOOlO 
FQRE0011 
FQREOOt?. 
FORE0013 
FORF.0014 
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-------------~----~---------~-~--~---~-·---·~~~---~~·------------------.~-~-----

*** BRKNXT *** 

SURROUTINE 8R~NXT (LEXTKN,LEXS,LABS) BRKNOQOO 
C*******~*********************************************************************** 
c ******** 
C G~NERATES CODE FOR BREAK ' GO TO LABS+l' ******** 
C NF:"XT 1 GO TO LAB<:; ******** 
c 
C******************************************************************************* 
r. ******** 

c 

c 

c:;o 
100 
150 

INTE~ER LABS BRKN0001 
TNTEGER*? LEXTKN,LFXS,!NLAB(5) 8RKN0002 
CQMMON/INLAL/I~LAB 8RKN0003 
COWvlf'l!\J/SYSOUT /TSYOllT BRKNOOOI.l 

T=L~"'S 
IF((LEXTKN.~0.-3~).A~D.(LEXS.NF.-3~)l GO TO 50 
RR~AK/NEXT(~fGIN) 

I=I+2 
r,o r n 100 
T:;;T+1 
WRITF (ISYOUT,\50) INLAB,I 
FORM.aT(5A1,' GO TO ',I'5,5S)(,'++',bX) 
~ETUIHJ 

EN f) 

******** 
ARKN000'5 
BRKN0006 
******** 
BRKl\10007 
8RKN0008 
BRKN0009 
8~KN0010 
BRKN0011 
13QKII.J0012 
8RKN001:~ 
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~·-----------~--------------~-----·---------·--------~---~------~-----------~---

*** OTHFRS *** 

~URRnUTINE UTHfQS (NLASTC) OTHEOOOO 
C******************************************************************************* 
c ****~*** 

c 
c 
c 

T H T S R 0 lJT If' I F. 0 U T P U T S A S T A T EM EN T i!v H I C H I S N 0 T C t. A S S l F I F 0 
AS ANY OF THF ~xTf;.tmE:D STATE~EI\JT<;, wiTHOUT ANY CHA~lGE. 

******** 
******** 
******** 

C******************************************************************************* 
c ******** 

TNTE~ER NLASTC,LASTC,LNTH,TKLNTH,ISYOUT 0THE0001 
!~TEGE~*2 RUF(A01,T0KEN(80),RR~FLG,C 0THE0002 
I~TEnEP•? BLAN~/ 1 1 /,EOS/•2/,STARI'*'I,ZFR0/ 1 0 1

/ OTHE0003 
C C0440~ BLOCKS ******** 

COMMnN /INRLK I RUF 0THE0004 

c 

7 

CO~~nN IT~PTR I LASTC 0THE0005 
COMMON /PLFNTH/ L.NTH OTHEOOOE, 
COM~nN /R~~LG 1 QRNFLG 0THE0007 
COMMON /SYSOUT/ ISVOUT 0THE0008 
COMMnN /TKN I TOK~~ 0THE0009 
COMMON /TKqiZE/ TKL~TH 0THE0010 

IF (TOKEN(lJ.ED.fOS) RFTURN 
IF(RQNFLG.FQ.O) GO TO ~ 
!F (VH1i.E1.r)) GO Tl.) b 
''-i R T. T ~ (I S Y 0 U T , 1 0 ) (T 0 K F N ( !) , t : 1 , l N T H ) 
RUF(6):STAR 
GO Tn ?5 
IF (LAST C • ~IE • 6) r, 0 T !"J 7 
~~ R T T s:: ( I S Y 0 r .IT , 1 0 ) ( T 0 K E N ( !) , I ::: 1 , T K I_ N T H ) 
GO T~ ?2 
J:::LA~TC+1 

******** 
0THF.:0011 
0THE0012 
0THE0013 
0THE0011.1 
0THE0015 
OTHE00\6 
0THE0017 
0THE0018 
OTHE001() 
0THE0020 
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-----------·-----~---·-------·------~---------~-------~--~------~-~-··---~------

1 0 
20 

?.2 

?5 

10(') 

1 1 () 

*** OTHERS *** 
'~o.J R IT F r IS~· 11 !1 T , 1 1 ()) ( T 0 K E 1\J (! ) , I::: l , T K L NTH) , ( R U F (I ) , I::: J , 7 2) 
r:o Tt") ;:>o 
T F (r'l L A S T C • E (.'J • 1 ) r; 0 T () 2 5 
\~! R t T F (! S Y 0 U T , 1 0 ) ( Ell J F (I ) , T :; N L h S T C , 7 ? ) 
FQq~lfl T (6X ,74A 1.) 

LASfC:72 
CALL GFTC(C) 
C::IJUF(F-,) 
J'F((C.j::"Q.BI_M·JK).OR.CC.FQ.,ZFRO)) GO TO 100 
r4t.L PIITLJf\J(RUF) 
GO rn ?0 
LASTC:::f.-
QETU!:HJ 
FQj:h1i\T (6X,b6Al ,8)1/SX, '*' ,n6A1,.8''<) 
Ffli!"' 

0THE00?1. 
0THE00?2 
OTHE00?.3 
OTHE0024 
0THE00?.5 
0THE0026 
0THE0027 
0THE0028 
0THE002q 
OTHE0030 
0THE00~1 
0THE0032 
0THE0033 
0THE00~4 

OTHE0035 
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-------------~------~------4---~-·-~~--~------~-~------~--------------~-~-~--~~-

**11 CLRFLD *** 
SUBROUTIIIJE C:LR~="LI"l (FIELO,f\!1,N2) CLRFOOOO 

C******~****************~******************************************************* 
c ******** 
C THIS ROUTINE riLA1'-1K'-1 THF F!ELr) F~nr1 PI1STTI0f\J Nl TQ (2 ******** 

******** 
C******************************************************************************* 
c ******** 

c 

1 0 

INTEGER Nt,N2,T CLRFOOOt 
PJTE!';EI-?*2 BLANK/ I I I, FIELD (80) CLRF0002 

fl 0 1 0 I : N 1 , :'i 2 
F!FLn(!)=BLANK 
CO~IT tiWE 
t?ETUPN 
r=~m 

******** 
CLRF0003 
CLRF0004 
CLRF0005 
CLRF0006 
CLRF0007 
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-------~----~·--~---~----------~~-~--~--~-~------~~-~~~-------~--------~--~----· 

*** PUTSt•H *** 
PUTSOOOO 

C******************************************************************************* 
c ******** 
C OUTP!IT<l THF PART OF IN-BUFFER Rl(';HT TO THE POtNTfR 'N 1 ******** 
C AS 4 C tJfi.1MP.JT • * * * * * * * * 
c ******** 
C******************************************************************************* 
c ******** 

c 

1 0 

I NT E G Eo 11: ~ B U F ( 8 0 ) P LJT S 0 0 0 1 
COM"'!niiJ/I~JBI.K/H!IF PIJTS0002 
COV'-1!1"~ /SYSOUT/ ISYOUT PUT$0003 

I F ( lit • I_ E • 6 ) "' = 6 
'IJ R T T E ( 1 S Y () tJT , 1 0 ) ( 6 II F ( I ) , I : N , A 0 ) 
FOR~aT ( 1 C+ 1 ,75Al) 
RETURN 
C::Nn 

***""**** 
PU"!'S0004 
PU'TS000'5 
PUTS0006 
PUTS0007 
PUTSOOOA 
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------~---M------~-----~~---··~--~--~~-~---------~------~~~---------~---~-------

*** PUT!.I"l *** 

<; U q R !'HJT I N E P tJ T L IN ( S T R T N r; ) P U T l 0 0 0 0 
r.******************************************************************************* 
c ******** 
c 
c 

THIS ROUTINE PQ[NTS STQING AS SUCH. ******** 
******** 

C**********~**************•***************************************************** 
c ******** 

10 

20 

!l'l T E r; E P * 2 R L ~ r ll<: I 1 1 I , 5 T R I N G ( 8 0 ) P I JT L 0 0 0 1 
COM~·1'1'.J ISYSOUTI !SYOIIT PU'I'L0002 

WRTTE (TSVOUT,IO) STRING 
F 0 R 1•1 h T ( 8 0 .4 l ) 
"lO 20 T::1,RO 
<q q Jl'l G (I ) :: R l A r-.1 K 
r.O~!T PillE 
PErur.w 
F~JO 

*""****** 
PUTL0003 
PUTL0004 
PUTLOOOS 
PUTL0006 
PUTL0007 
PUTL0008 
PlJTL0009 
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*** LABCQr...l *** 

SURROUTINE LAqCoN (LABL) LABCOOOO 
C******************************************************************************* 
c ******** 
c 
c 

GENERATE COOE 'LARL CONTINUE' ******** 
**"'***** 

C******************************************************************************* 
c ******** 

c 

1 0 

TNTEGER•2 LARLfSl LARCOOOl 
r.OWvlf"\J /SY50UT/ TSYOLIT LA8C0002 

WR TTF 
FORM~T 

RETIJPN 
Ff\J(') 

(ISYOUT,l/'\) LABL 
c c; A 1 , ' co~~ r r i\t u F ' , s e v , ' + + ' , 6 '0 

******** 
LABC0003 
LABC000£1 
LABCOOOS 
LABC0006 
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* * * 0 IJ T G 0 t-.J ·• * * 
S116POIITTNE OtJTGfH~ rtH, !\J?) OUTGOOOO 

C*************************~***************************************************** 
c ******** 
C T H I ~ R 0 II T I N E G E N F. R A T E '3 T H E: C 0 D E ' N 1 r, 0 T 0 (IJ 2 ' * * * * * * * * 
c ******** 
C******************************************************************************* 
c ******** 

c 

1 0 

c 

INTFGFR N1,N2 0UTG0001 
C 0 t-1 \-10 N I S Y S 0 U T I T S Y 0 ll T 0 U T G 0 0 0 2 

WRITE {TSYQIIT,10) N1 ,rJ?. 
Ff'IR'IAT (I'i,' r;o Tf1 ',!S,SSX,'++',E,X) 
!:(FTURr-,1 
E!'!D 

******** 
0UTG0003 
0UTG0004 
OUTGOOOS 
0UTG0006 
******** 
OtJTG0007 

C******************************************************************************* 
c ******** 
C T H IS Q 0 IJT P~ E P R T i\l T S THE C 0 DE ' !\J C 0 NT T N II E ' * * * * * * * * 
c ******** 
~******************************************************************************* 
c ******** 

c 

1 0 

INTEGER N 0UTG0008 
COM~~~ /SYSO~T/ I~vnuT OUTGOQOq 

WQITE (TSYOIITd0) ~-J 

F ('l R M A T (I 5 , 1 C 0 NT p! U F. 1 , 5 A )( , ' + + 1 
1 6 X) 

R ET•IRIIJ 
E'IID 

******** 
OtJT G 0 01 0 
0UTG0011 
0UTG0012 
0UTG0013 
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OPEJA~IIg SYSTaK A!D lOB COI~ROL LAIOVAOI 

OPJBBA~li'G SJSHM (OS) 

!he operating ayatea (OS) lntro4uoea prosraaa 
to the computing eyatea, initiate• their executtoa, an4 
proT14ee all the re1ourcea and aerTtcea they require. 

!'he prograaa ud routine• that coa»o•• the opera­
tins ayatea are elaeatt1e4 •• control prosr••• aa4 proee­
aatas prosraaa •• ahovn in the tollowlus ttaure. 

I 
co•~•oL 
PROOI.AJIS 

·• 

:raoc•ssx•o 
PROGIJ.D 

I 
t.UOUAG• saancx 
D.UILA!OBS PBOOJWfB 

I 
I I I 

JOK~~ PL/I COBOL LlaiAGI 
•»I!OR 
LOA»• a 

I 

l 
AllLIC.&!IO. 
~ItO GUliS 

!be three mala tunctlona ot the control proaraaa are 
to accept and eche4ule 3obe in a contlnuoua flow (Job 
aaaasement), to auperTlae each unit ot work to be 4one 
(taak aanasement)• an4 to siapllty retrleTal ot all data, 
regar41••• ot the way lt la orsantaed aa4 atore4 (data 
aanaseaent). !he proceaalns proaraaa conaiat ot lanauase 
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translators (such as JORfRAB 1 PL/I, COBOL coapllera), 
serTtce prograas (such as the linkage editor, loader), 
and application programs (auob aa user programs). 

~be operattns 171tea v1tb which EX!POB bas been 
interfaced is the OS•HP! (Kultlprograamins with a Pized 
number of !aaks) Y&riatlon of os. SeYera1.3obe oan r~ 
concurrently ua4er Mrr, 

OS•J'CL (JOB COITROL LAJIGUAOBJ 

JCL eerYea aa a meana ot coaaunication between 
the uaer•s prosraa an4 the ayetea. JCL stateaenta tell 
the 17atea hov to execute a 3ob 1 request needed •T•tea 
tac11it1es and deacrlbe required laput/output(I/0) 4eT1cea. 

!he normal JCL stateaenta (or carda) area 

1. The JOB atateaent. ~hia ls the ttrat coatrol carda 
it aarka the beginning of a Job. 

2. fhe BXEC (lzecute) etateaeat. !hla ear4 follow• 
the JOB card aa4 naaea the proaraa or procedure 
t.o ezeoute. 

3. !be DD (Data Detlnltioa) atateaent. ~hia card 
4eacr1bee each data set (a tile on tape or direct 
accesa deTice, or a deck ot cards), and request• 
the allocation ot X/0 deYicea. 

~. !be Delimiter (/•) ttateaent. 

·this is the •en4-of-t1te• card tor aarkins the 
en4 ot a card 4eet. 

Other JCL atatements less often uaed area 

s. !he Bull.(//) atateaent. !he null ••7 be used to 
aark the end ot a Job. 
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6. !he coaaent (//*) •'ateaent. Comment• ••7 
be coded in reat o~ the co1umna aa an aid 
in docuaentlna JCL. 

1. !he P.ROC atatement. !hia ear4 aaaiana default 
Yaluea tor •Tabo1lc paraaetera in eatalosed 
proee4urea. 

8. The PIID atate .. nt. !hla card teralnatea the 
4e~lnltlon o~ a pJtooedure. 

9· !he Command Statement. !hia car4 ma7 be uae4 
b7 operator• to enter operator eomaan4a from the 
input atreaa. 

Al1 the JCL stateaenta (except the 1• card) besln 
vlth a // 1n coluana 1 and a, followed b7 a name field, 
an operation field, and an operand field. !he name field 
beslna tmae41atel7 after the aecond alaah, vhlle the name, 
operation, an4 operand tie14a are aeparate4 trom each other 
b7 one or aore blank apacea. 

//naae operation operand. 

The name field i4entltlea the control card ao that 
other car4a or s7atea control blocka can refer to it. It 
can rans• troa 1 to 8 character• ln lensth and can contain 
any alphanuaerlc or national (t$1) charactera. HoweYer, 
the tlrat character ot the zaaae auat be alpba'bette and ln 
column 3. 

ne operation tlel4 apeoltlea the t7Pe ot ao.atrol 
cards JOB, BXBC, DD, PROC, PZID, or an operator coaaand. 

!be operand field eontalna paraaetera aeparate4 

b7 comma • • 
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!'he JOB, IDC, and DD oar4a eDable a eollplete 3ob to 
be executed. Aa an exaaple 1 auppoae that aoae ~OR!BAI 
aource lansuase atateaenta are to be collp1le4. Aaauae 
the PORTBAI compiler la a •T•tea prosram naae4 IltPOBT 
vhlch re~ulrea three 4ata aetaa an input data aet con­
aiatln& ot aouroe lausuase atateaenta to ooapile, aD 
output 4ata aet to print the ooaptlation 11ating1 and 
an output data aet to contain the ob3eot ao4ule. Such 
a prosraa aisht be executed by the tollovins JCLa. 

//TIS!' 
//rOR't 
//StSPRIB! 
//SYSLill 

II 
II 
//SYSilf 

,. 
II 

JOB 
EXIC PGM•IBYPOR~ 1PARK•(SOURCI 1BOMAP) 

DD srso~·A 

DD. DS1(AMI•.LOADS~ 1DISP•(BIW 1PASS), 

DD • 

UIIT•2311 1BPACE•(60,(200 1100),BLBI), 
DCB•BLJ:SIZB•80,VOL•SIR•LIBa.oo 

(aouroe language atatementa to ooapile) 

~be Job ia naae4 TBS!& the fOR!BAI ooapiler naae4 aa IBY~OBT 
la executed in a Job atep naae4 fOR!. PARM apeoltiea the 
paraaetera SOURCE and •oMAP to be paaae4 to coapller. 

//StSPBIX't DD SYSOtnaA 

SYSOU't•A 4etlnea a print data aet. !he SYSOU't 
keyword 1Datructa the system to ~ueue the output on 41reot 
exoeaa atorase. A ia the claaa of output deYioea 4etlne4 
by an lnatallation, tra4it1ona117 1 SYSOU!•A ia a printer. 

!he S!SLII DD card 4etinea a data aet on direct 
aoce11 4eT1ee 2311 Toluae aaae aa LlJ~OO, DSXAMI apecltlel 
the naae of the 4ata eet •LOADS! with 41apoait1oa RIV and 
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PASS Which aaya that after the Job atep POB! the data 
aet 'LOADS! to be ltep't tor the uae ot next .tob atep 

.Caay linkage). !he data aete vlth flrat character aa 
e 

••• are teaporar7 an~ 4e~e4 by the ayatea •• aoon aa 
the 3ob la over. rhe SPACI paraaeter te1la about the 
space to be allocate4 to the data aet. 

SPACl!•(S0.(200,.lOO)BLSE) req,uesta 200 blocka 
ot 80 b7tea each with an increae11t of 100 blocke tor 
the secoa4ary allocation 1D caae the prlaary allocated 
apace 1a tull. maxlaua 15 aeoondar7 allocation• oan be 
given to a data aet. RLSS releaaea all unuae4 apace when 
tbe data aet la cloaed. 

!he DCB(Data Control Block) gives paraaeter tor 
the data control block vhieh ta a table ot data in core 
that 4eacr1bea each 4ata aet uae4 by the prograa. ~he 

DCB p~ametera are LRECL (loctcal record lensth), BLkSIZE 
\ 

(blockaise). BUJIO (IUilber of buttera) and,. RICPH (record 
to111Aat). 

//StSII DD • 

~be aateriak (*) 1• a apeclal co4e tellinc the 
syatea that data cards 1ame41ately follow the DD ear4. 
!he end ot the card deck la ta41cate4 by /* card. 

CA!l!ALOGEDPROCBDUU 

JCL atat•aenta 41reet tbe operatins •7•te• on 
the proee11a1n1 to be 4olle on a 3ob. and. 4eacr1be all I/O 
unlta required. Since these ICL atateaenta are auaeroua 
and complex, the cards tor trequen\17 used proee4urea are 
kept on direct s~orage aa a aeaber of procedure llbrar7 
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naaed SYSl.PBOCLIB. The uaer inTokea these catalose4 
proeedurea by siTins the ayatea the naae ot the cata­
losed procedure rather than aubaitt1ng the JCL cards. 
Por exaaple, a POR!BAI coapilation linkas• and execu­
tion ~ob contain• aa many as 20 JCL car4a, rather these 
statement• are catalosed vlth a naae 70RTCLG. With use 
ot cataloged procedure the JCL cards reduce to 

//'liS! lOB 
II EXBC POR!CLO 

(the POBTRAK compile, link edit, ao procedure 
1a invoked) 

//POR!.SYSIB DD • 
[ source deck ] ,. 
//OO.SYSIK DD • 
( data carda ] ,. 
II 

When a procedure naae ia found in JCL statement• 
the ayatem aearchea the procedure library and the JCL 
atatementa are aubat1tute4 in place ot the procedure 
name, taking the •araaetera as apecitie4 with procedure 
naae. 

The procedure 1a defined by encloaina a set ot 

JCLa between PROC and PEID statements. Por examplea 

//BU. PROC •AMB•LIBl 
//S!'EPl EXIC PGM•OWX 
//A DD ns••••Au, ---
//S!'EP2 BDC POM•'fWO 
//B DD ns•••KAMB, ---
II PEBD 
This proee4ure ia cat&losed in s7atea procedure 
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library by adding 1t using the utility IEBUPD~E. When• 
ever the procedure ia referred aa 

II EXEC RUB 

in the JCLa. the procedure is aubatituted vith each 
appearance ot the a~bolic paraaeter •lAME asaisn1ng a 
default value ot LIBl. One aight override thla default 
tor a run aa 

II J:DC 

Each appearance of liAMI in the procedure ia replaced by 
USILIB. 

PROC !OR BX!POR· PREPROCESSOR 
!he complete proceaa ot tranalation from BX!rOR 

prograa to the execution a&7 be divided into the follow­
ing :tour ,3ob ·a tepa. 

- Preproceaeins 
- Coapilation 
• Link Edit 

- Execution 
2o perform tbeae Job atepa, aeparate aeta of JCL 

are detinecl. Theae Job atepa coDatitutea a procedure 
called J'OR*IPCLO which is cataloged in procedure librar7 
StSl.PROCLIB. Yhia procedure can be uaed to pertora all 
tbe 4 1tepa. In all 4 procedure• are eataloaeda 

POR!P -ror preprocea1inc an ErTPOft proaram. 
fOB~C -ror preprooeaains and coap1lation ot an BX!POR 

prograa. 
POR!PCL •Por preproceaa1ng. compilation and linkage 

e41 t ot an BX'RPOR procr••· 
POR!PCLG-Por preprocea1inc to execution ot an Br!roa 

proaraa. 



136 
APPXIDIX C 

OS • BX'H'OR IWURPACE AID OhRA!IIO PROCXDUBB 

!he PORTBAI source of BXTJOR preproeeaaor ia 
coapiled under ~he local OS enT1ronaent. A~ter llnta&e 
edit the load aodule vh1ch ia nov in ezeeutable tora,is 
stored peraaaentl7 aa a aember of proceaalDI proaram 
library ot os. The load aoaule 11 preferablr atored oa 
the taatest device &T&ilable. A temporar7 data set (file) 
ia allocated each time the XX!POR 1• loaded, to atore the 
output of EX!POB. The POBYRAB reada the input aouree 
(output ot EXTVOB) troa thta teaporarr data aeta reat 
ot the procedure 11 •••• •• followed tor JOR!RAI coapila• 
t1on. 

!he EXWJOB developed baa been interfaced with 
08-MP! on EC-1030 Syatea at ORO 871teaa, Baroda. The 
BX!POB load module (lrPREPRO) la atored aa a aeaber ot 

libra~ P.LOADLIB on direct acceaa 4eTice 2311, Toluae 
aerial no. LIB~OO {ayatea pack) •. The temporary 4ata aet 
•sacSET on LIB~OO ia allocated to contain the output of 
BrfPOR. ~he roRTBAI eoaptler, which baa IIYPOR! •• ayatea 
naao take• the further proceaaiaa ae deaired b7 the uaer. 
The tollowinc procedure FORTPCLC is defined and catalo«ed 
to preproce•s, coapile, linkase edit, aad f1nally'execute 
the E~FOft •ouzce pro«raa. 



/IPOHPCLO PBOC I.AJIB•'''XJJd•JUll't'•SOUBC&•SOUJtC&.LtSY.IOLift, X 

11 nacE•JOD&cc.~KAP.LOAD•LOAD.~c•~· ••• LIJ•c•~·'o~··· x 
II LXIUD'•DD .LLftaLft .LLX81f•Lift 

II•• 
11•• B'lBl' lfO UKROCI88 l!D BXD'OR 8DUICZ PBOOUM •• 
/IPOlt.'fP KDC PGKaJPl'UPRO.COWD-nD.~ID-2 
1/H&PLIB DD DII•P.LO.lDLIB.Uift•2311,DlSP•SD,'fOL•UJt•LIB~OO 

//P!06P001 DD SYSOU!aA 
//BYSPRII~ DD 8Y80UY•.l 
/ll'OlPOOl DD DDIAMZ•SYIII 
11•• &U.OI BOUBC& 01 CARDS . •• 
/IP~03P001 DD D81•18lt.CSZ'f.DXSP•(IBVaP.l8S),UII!a2311. 
II SPAC8•(CYL.(2•'•l),a~sa), 
11 nca-~aac..-ra,LRacL•8o.aLKsxz••l600), 
11 TOL•SXR•Lx••oo 
II•• 
II•• 
1/ .. 0a'l 

II 
II 

S'f&P ~0 CONPILI POB~AI COD& •• 
KXIC PGK•IKT.rOJt'f. 

P.llt••(UAD,IIOOCKaiLIS'l1 .D&CE1 

IJIAP • U.OAD 1 iLCH) • COlD•(_~ 1 L'f .POBU) 

IIBTIPRII'f DD 8TSOU!•A 
//SYSLII 
II 
II 

DD DSIAD•ILOADDif,DI8P•(I&V1 P.l88) 1 U.IIf•23l1 1 

8PACZ•(801 (200 1 100) 1 .L8.1) 1 DCB•BLE8IIX•80, 
YOL•8BB•LIBa.oo 
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//srsr.a 
II ,, .. ,, .. 
II** 
II•• 
1/LDD 

II 

DD DS • .lMI•lSBCSB!t•l)lSP•(OLD,DKLB~B) 
DD.Aid•SYSI• 

SYBil 18 DA~A SK~ • .._ UIBB CAl COXC~A~a 

vx~a PBJPRoc•ssoa ov~~~ 

Ll.UCJa 'IDI~ B~KP • ** 
ZXBC PGM•r.IVL.PABM-(lLXRBP•l~~~.lLLIS~). 

co•»•t<~.L~.•o•~•>.c~.~~.~oa~)) 
//BYSPBI·~ DD 
1/IYBLIB DD 

SUOft•A 
DS.AKI•8YB1.FOB~IB.DISP.8K~ 

•• 
•• 

IIIYILKOD DD DI•AMa•lOOSa~(MAI•).DXSP•(IBV.PASS).Uil~2311t 

II IPACJ:•( 1oa~t •.. (~o .1o .1) .aLsx) .ncBaaLESIZB•lo2•. 
II YOL-SIB•LIBJtoo 
1/I!Sftl 

II 
//StiLI• 

II 
//GO 

tl 

DD DS•A .. •&8Y8U!ltttWI~2311.S~ACB•(102~.(20•10).BL8X). 
DCa•aLK8IIB•102 •• YOL~8BB•LIBJtOO 

DD DI.AMI•ILOADSK~.DISP.(OLD.DILI~B) 

DD DDIAMJ•IY8I• 
KXIC PO .. *.LEKD.IY8LMOD• 

co•»-(( •• L~.POB~P).(.,L~.roa~).( •• L~.LEID)) 
//I'H31'001 DD 
1/ftOli'OOl. DD 
llr!061'001 DD 

SYIOW•.l 

DDWJ.DaSYSD 
SYSOH-A 

II n•D 
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~o execute the BX!~OR procraa tolloviD8 aet ot 

3CL• is- ue4t 

II JOB.AN JOB .. 

/1 BX&C POR!PCLO 
//POB2P.STSIB DD • 
[EX!FOR •ource carda) ,. 
//GO.SISI. DD • 
[input oar4 data] ,. 
II 
Uaer can haYe ZXT70B aouzce 1 the input aa4 output 

data ttlea (data aet•) oa aa7 ae4ia. Por •ource. the DD 
(Data Definition) card vith naae 70BTP.SYSIB 1a replaced 
by DD ot 4ata ••t on Which the 1ource program exiata. 
OO.BISIX DD card 4etinea the input tile. ~he input/out­
put tllea can be uaed tn program vttb DD 4et1n1tton ••• 

//GO.J'TnnPOOl DD operand• 

~he an ta the tile reference number uae4 1n the procraa. 

HoveYel" • v.aer oaa 4et1ae hi• ovn aet ot proce­
dure a and data set 4etln1t1ona to tit hta requtreaent• 
and OS enYiroaaent. 



I t: F .1 d l P 1 k t. C T S Y ~) u l' ·1 : A • 
//:;iAMt-'U 1 ,J!Jt"': 

II EX~C ~JHTPCLG 
//S~S1r~ lJLJ t.· 
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** STftfJSTICS AT PR~PROC~SSOR LFVFL ** 

0 nyAG~J~TIC~ GE~EQATE~ 
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IEF373T ~T~P ;FnRTP 
IE~37ai ~T~P /~1~T~ 

I ~T\kT R036~.l408 
I STnP R036~.J40Q CPU 
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0 C E C F U 1:< T P A "' S T C:, 6 • 1 0. • 7 4 

0001 
000-=! 
ooo~ 
QO(ILJ 

ooors 
0006 

0007 
OO(IR 

(*******~***************************************************************** 
r: i >-~1 ~ P f.< nr; ;> A ·1 S 0 f.! T S A SEQ U F. N C E 0 F f'l ' 11J IIi B FRS 1J S fi'l r, S H F L L S 0 R T MET H 0 0 * 
r. ILLI_!ST~hH::S USE OF FOP, 1.'~HILE:,DO,REPt'AT aNO ~REAK STATF.MI::NT * 
C**********************************~************************************** 
c 

1 0 
?0 

T\ITFG~N A (?0) 
pr::A.'l (1.10) :'!.,A 
CALl. SHtSRT (A,~~) 

·: R I T f ( ~ , 2 0 ) A 
F(l~Vt\T (21!3) 
F 0 R ~.· A T ( 1 1-l , 2 () X , I T H f s 0 R T E: f) s E (J II r:: 1\j c E T s ' I 

* 11-l r20Xr10l'i/1H r20X,10!5) 
STOP 
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oc EC I=(;'-? T q 1\ ,,, <:;1 !:36 ... 10.74 "'~A p,J nATt 28.12.R0(36~)-1G.OQ.33 PAGE 0002 

S U i1 P R 0 t; R At~ S CALLED 
YMROL L llC AT I 0\1 ~5 Y ''110L L.OCATTON BVMROI UJCATlON 3 H'IBO!_ LflCATION SVMROL LOC 
8C0Mti 90 ~HL~HT qa 

SC:L~.LAP r.•.AP 

v···1ROL iJ'r: A f 1: O'J SYtqJL L 0C aT I 01~ S YMPOI~ LOCATION SYMBOL LOCATION SYMROL LOC 
/!.(') 

ARRAY ,lAP 

Y1"1BOL U1C AT I Q)! S Y •d'-1 UL L0CATTOt>J SYMBOL LOCAT!Ql\J SYMBOL LOCATION SVt•1BOL LOC 
J\4 

F0'?'·1Al S T A 1 F: :.1 E NT rAAP 

YMROL '-ncAr r o~' s y. 111 Li L LOC 1\ riO'..J S Y 1'1R Ql_ LOCATION SYMHOL LOCATION SYt"''ROL LOC 
1 0 F" !.! -?0 FA. 

* o P 1 I o \1 s r N E F F Fr. T * I f), r. K n I 1 so' J;::: c E I noLI s T , NoD F. c K , LoA o, r·l A P 
* 0 P T I U \.: S l '~ t:: F F' E C T * ' ; A " C: : ·\A A. T -.! , L 11\J E C N T ::: S 0 
*STAT ! S T I C S * '50 II R C F STAlE'~ E r-.1 T S :: f3 , P q 0 GRAN S I l E :: ll9 4 
*STATISTICS* NO UIAGNOSTICS SF~f~ATED 
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0001 
0002 

0003 
()004 
Of) I)!) 
000~ 
01107 
0008 

0009 
001/') 
oo 11 
001?. 
0013 

0014 
0015 

0017 
0018 
0019 
0020 
0021 
0022 

0027 
0028 
0029 
0030 

S' !f:HHJI J 1 I :.J F: 5 1-H. S R T ( S Ef~ , f,JlJ f.1 ) 

PIT r- (, t ''' S ~ .. ~ ( 2 0 ) , till H, 0 I S T , T E ~4 P 
r. + F f) F< ( n [ s r ::: li ; C D 1 S T • L T • ~J LJr-1 ) : D J S T ::: D I S i + D I 5 T ) 

nr;,r:::ll 
gOOOO JF(.~nT.C0IST.LT.~UM)) GO TO 90002 
q0001 O{ST:::!)Ie;f+DIST 

GO TO 90000 
9noo2 r:o•~rp,:!Jf 

~HST::nrsr-1 
r+ "JI-1lLE (n!ST.GT.l) f)JST:::DlST/2 
q0004 IF(.~OT.(DIST.ST.J)) GO TO QOOOS 

DJST::'HST/2 
'J 0 ::: ~' U \~ .. li 1 S T 
0 f) 0, 0 () 0 6 K ::: 1 , !\i I) 

p:t<; 
C+ R~?F:AT 
:;0008 C0\iT I~Jt)F 

.J::{+ 1J!ST 
C+ IF CS~~(I).L~.Sf~(J)) THE~ BREAK 

!F(.NOT.(SEQ(J).LE.SEO(J))) GO TO qnot2 
c+ kQf_t.~~, 

r;tl Til 90010 
G">012 C'lt!TP!UF 

Tt":<::>:::SE'1 (I) 
s r:: cJ r I) :: s E n c J ) 
SE~(J)::TEMP 

I=I-O!ST 
c+ t.FHTL (T.G(.l) 
oQ()09 IF (T .r;E. .. l) 

*GO TO 9000K 
o 0 0 1. 0 C ") ,. : T H'' J F 

qi')006 C()\T !" 1 1i~ 

q')007 co~:TJ'-J;.i~ 

C + E \!() 
a0003 G0 TO qnooq 
ql)005 CO;H li'HJt 

RF.TUP~! 

f. ''10 145 
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++ 
++ 
++ 
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++ 

++ 

++ 
++ 

++ 
++ 
++ 

++ 
++ 

++ 
++ 
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S yr,1ROL 
fJ!ST 
J 

S V t.!F-lOL 
SfQ 

L nc A 1 J '·'!\! 
r1C 
f:() 

L'1CA.TI0\l 
1-"P. 

SHLSRT 

SC~LAR ! AP 
·-; v >,, p o L VJ c A r r o f\J 
·"11>1 f.:O 
T E ··•P F tl 

A r:u.u. v · u\ P 
SY .,IPf)l LUCt, T !O~l 

SHiROL 
t\l f) 

L.OCATION 
E ~~ 

LOCATION 

* 0 P 1 l 0 ~ i S p1 ~ F F [ C T * I f) , 0 K n I 1 S n d P 8 f , "' U L ! S T , i\1 0 I) E C K , L 0 A D , r.1 A P 
* 0 !=l T I 0 'J S T '·, r::;: F F t: r:-1 * 'J h ·.; F :::: S rl L ;) ~ T , L 11'1 E C h, T :::: '1 0 
*STAT IS T T C ~ * S 0! h C f STAT 1::: ;.1 f \1 T S ::: 3 0 , P!:? 0 G R t\ '·1 S T Z ~ ::: 7 2 tl 
*S'fATJSriC3* ~.!q n:rt.r;>inSTICS Gf\if~.HrO 
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S Y i48 Ol. 
K 

SVMROL 

LOCATION 
E8 

LOCATION 

PAGF: 0002 

SYMBOL 
I 

SYi-1ROL 

L 



!EF373l STFP IFfl~T 
IEF374I STEt'l I~="'JRf 

I S1A~T ~03&~.14n9 
I ST~P ~0363.1409 CP0 OMI~ 12.aasEC ~AJN 106K 
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IEFj73T ST~P /l•~U 
IEF374I ST~~ /l~~G 

I I G 0 • S V S T 1·J ') fl * 

I ST6~T P0~~~.14~9 

I ~TnP au~&3~1410 CPU 

Pi f. S0RTEn Sr I':)UF ,,JCE IS 
2 ? 4 7 A 

6? ,lq 95 1 2' 23h 

OMJ~ 07.683FC ~AIN b8K 

A ?1 32 ~') :;9 
36'3 5~2 56R '3R6 986 
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IEF373I STFP ;Gn I sp,;-r A03h3.l410 
!EF.37t.II ST~P It:.'"' I ~TnP Q(l~?'l.)t.tll CPU OMIN rn.7hSfC ~1A p.t 48K 
!E:.F3751 JOP /StJ"PL£ 1 I 3 T f\ r.,• T RO~h5.H~oa 

IEF37bT JOr. 1Sil'~PL.~1 I ~Tnf-1 A0363.l4ll CPU QI·1J N '37. 8hSfC 
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BR§OR MIBSAGBS 

The BX!POR p~eproceaaor glTea error aeaaage1 1a the follow­
ina toraata 

e••••an) JfPaaal tex' of the ••••as• 
an • the &erial nuaber of error in the current atate­

aent. 
amm. • the error code number. 

~he text of the aeaaage may be any one of the tollovlag llat. 

qoae Meaaaae ~ext 

1 VARJIIJIO••LABBL ILLEGAL HIRI 

In aoae of the KX!POB extended feature• the atatement 
label la not allowed, tor example labelled BLBI. UI~IL 
part• of control atruet»rea. 

IF (AHOB!.GT.lOOO) TBEB BRilX 
10 BLSI IK!RS! • (AMOBT•JtAH•YRS)/100 
~he atateaent number 10 vtth BLSB ls not allowed. 

2 1 ( 1 • MISSIIO 
~he condition part of IP. roa. WBILB, UI~IL 11 not 
preceded by •(•. 

3 UIMlfCBIXG '('S 
~he nuaber or '(' and '}' are aot aame ln con41t1on 
part ot.the control structure. For example 

Ir ((LAS~C.Lf.72).ABD.(C.IB.BLABE).TBZI 
!ODI(I) • C 

~he • polnta vhere.a •)• ahould have been to aatch 
the outermo1t •(•. 
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UIRICOGBIZABLB S~A!KMIIT 
the current atateaent haa the tlrat 17abol as a 
T&114 keTVOr4 but the reat of the statement reaulta 
an uapre41catable ay.ntaz. 

5 200 KAit BESTED '~OR' STATIMII~S 
Maxlaua of ' neate4 •rOB' are allowed. 

SYI'~.U IBBOll II' 1 70R' S~AHM.UT 

Self explanator,r. 

1 ~00 LAROE A COIDX~IOB/S~A2BMIB! 
The aaxlaua lensth of a con41tlon· or a atateaent 
1a 125~ charactera. 

8 COBDl~IOBAL '&ID/BLSI/UI!IL' 
!heae ke7Vorda ahoul4 not be use4 in the cond1t1ona1 
part ot a eoatrol structure. J'or ezaaple 

IP (X(I).L!.O) !B&I IBD 
BLBB UB~IL 

UIMATCBIIG &LSI/UB!IL 
Self explanatory 
:IJULJIJ)le J 

If (I.IQ.lO) THIW BREAK 
A • 2 

DO 1•11 5 
B(I)•O 
ILS:& - error 
Db 

10 UBBXPZCDD B•D OJ' SUBPBOORA.M 

~e source text la oYer or a new aubproaras haa 
appeared ln the prosraa vlthout the aateh1nl !BD 

tor VBILK. DO or B&OII structure• in the preY1oua 
aubprogram. 
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12 lLLBGAL LBTIL SPICI~IID 
~he leTel la BIIAE or IBX! atateaeat 1• not 
poatt1Ye 1ntecer. 7or ezaaple 

BRBAK - ' 
IBX! A 

13 POB!BAI 'DO' S!A!ZMBI~ ILLEGAL HERB 

!he 70RfBAI DO atateaent 1• toua4 3uat after 2BIB 
or ELSI ln the I~ atateaent or in roB atateaent 
Yhicb 1• not allove4 la BX!POR. 

l~ BBBAX/IIXT ILLBGlL BIRB 

~he atatemeat DBBAX or IIX! 1a encountere4 vlthout 
aa enoloalaa loop or block atrueture. 

~he error .. •••s• polata to the ayahol in the 
atateaent b7 a ••• where the error 1• enoouaterea. 

Por error• at JOBYRAI coaptlatloa leTel1 refer to the 
PO!!BAX aanual. 

At the ea4 the IX!JOB apeeltl•• the auaber of 
error• eneountere4 4urtac preproeeaalns the aouroe proar••· 
~he •••••se 11 

•• S~ATXS!ICS A! PRBPROCBSSOR LIVIL •• 
ann DIAOBOS!ICS OBIBBA~D 
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