IFLIP CONGRESSH 69

Sympoesium? special Purpose Programuing lLanguages

Titloe 3 A progeoamming Language for Processoxr Constructlon

Authox $ Co Ao RHOBRS
48, Bebright Road,
Barnet,
Hoyts, ENGLAND

Language 1 nglish

Pretis (] A language hnp boon designed to onable complex
multi~pass processoyrs to be specified in the samo
gtralightforward manney as slnglo=pass procossors.
The main innovation of the language ie that 1t
poxmits the veference to and ume of the value of
a varinble in advance of the fivst assignment
to that variable. This roversal of one of the
fundamental laws of programming is shown to lead
to porfectly well dofined algorithus which axe
susceptible of mechanical implementation.
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Buntnary s The desipgn of algovithux for the tranalation of
advanced programming languages into effiocient
programs expregsed in the maochine code of existing
computers is an undertaking whioh roquires &
profound undeystanding of the geneyxal naturg of
the wource and objeot languages, as well ns a
detailad analysis of the numerous individual osses
yhich are oapable of speoial treatment., These
two rvoquirvements are quite indepondent of the
language in whioh the tranalation algoxdthm is
weritten. However a govd languego ocan rolieve
the progravmer of a number of tedious adminletrative
tasks, such as storage allooation and subroutine
entyy, which tend to consume n disproportionate
anount of effort, and to distyract him frowm his move
essontial taske. Bomo of tho mosat serious of the
administrative probieme aasvolated with the design
of processorvs axise Crom the use of multiple pase
mothods, since the algorithm has to bo eplit dnto
goveral independent aegments, and intermediate
langusges muet be designed to estublish commnication
botween sach sogmeont and lts succossor, BEvent when
the processor has been designed snd implemented, the
oumploxity of the multiple pess struotuxe makes 1¢
diffioult to trace and correct om error, ond vivtually
impossible %o make improvements in theo light of
axporionos.




The main logloal limitation on a singlowpass

compilor 1s that the dompilation of any seetion of

- the obeot program aan bhe based oniy on information
gleaned from soanning sariier parts of the sourode
program, and cannot depend on any knowlodge of the
characterinticy of the program as a whole, This
48 & result of the faot that calaulation gan only
he made in terms of variashles whose values have
alyeady been assignad $0 them, st that dinformation
can be oarried in one diveotion only. Lfy howevar,
this apparently fundamentnl xule of programaing 6
relaxed, and the compilation of a seotion of the

- obJjoeot program ls allowed o depend on the value of
a vayiable vwhiloh will in faot be assignod only when
some latey part of the sourve program had been read
in, thon the logiocal limiltations of singlewpass
compllers can be removed, and thers nevex arisos the
need for specifying multiple-~pRas progessorae. The
groat advantage of this is that singleepass
processoys are rolatively easy to specify,eapucially
with tho asslstance of syntaxwdireotod techniques,

The second veagon why many complex progopasoys
are aplit into amliiple paases 18 » shortage of
spage in the lmmedliate acvoas store of the computer,
This, howvever, is a pyactioal problem rather than a
sonoaptual one, and can be fairly rveadily solved in
tho implomentedtion of the language in whioh the

+ processoy is writhen.




The revommended foxm of a einglespasa
syntax«~directed processor is the ceme as that
deadribed by Brookes and Moxrpds in the Computer
Journal Vol 3 No.3 (1960}, A full set of syntaotio
dafinitione of the souree language de giveny and
with some of them is assooiated a translabtlon routine
whioh processes those povtions of the sourve toxt
whtoh satisfy the syntaatio definition, Xt is
vooommended that thoe language of the translation
poutines be grently simplifiody it should be confined
to asaignmont statoments and ealls of subsidiary
translation routines, whioh will prooosns aubsqot&one
af the text belng provessed by the glvon routine,
in addition, it 4¢ essential to introduce ALGOL~type
sonditional oxpressions, and a blook struoture
togother with deolarations of integer and etying
variobles. It is also helpful to add a fovw standayd
functions for diotionury handiing. In splte of
the oxtyene simplicity of the language, the addition
of the forward«looking facility makes it powerful
snough for the purpose fox which 1t was designed,




The firat stage of the application of the
processor 0 a paprtionlar source program oon
follow vory olosely the method of Irone as desexdibod-
11 Anhual Review inm Automatio Prograuming Vol 3 {1963)
The posnlt of the first stage is not, however, the
objeot program itgelf, bLut eathey A progran writien
‘in the longusge of the translation xoutinesy and it
1e only when this program 48 obeyed that the objeod
program je agtually complled. Hut this pyogram ie
tmpossible to obey in the normal way as 1% gtande,
gince it may vefey to the value of a variable hoforve
that value has been assigned) and thexefore a
preliminayy transformation hes to be wade. Firetly,
the program in transformed inte an identioally
equivalent program from whioh all innex blooks have
heen yemoved, and in whioch no Adentifier ccouxe more
¢hian ongo on the left hand eide of an ssaignment
statement, Tho satiefaction of these conditione is
made possible by the absenve of go to statements,
aconditional statoments, and for statemente from the
$anguage of the btranslation routines. The next
stege ie to yearrange sequence of the statoments af
the program in such a way that every variable oocurs
ot the left hand side of an assignment bafore ite
firet ooouvrence on the sight hand aide, This can
be done by the same topologlonl soriing algoxithms
that s widely used in PERT programs., The
sosurronce of an inconsistent oyole whioh makes the
sort imposeible would be a sympitom of & grave
prograpming erroxy in fact, of an attompt to define
the value of ¢ variable in terme of its own, as yot
unknown, value, Aftey the sort is acompletad, the
resulting program can be ocbeyed in the nomal way to
produce as output the value of tho object program,




