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Praecis (] A language has beeon deslgned to onable complex
multi~pass procassors to be specified in the same
stralghtforwvard maney 68 singlo-pass procesaors.
The main innovation of the language is that it
pormite the refevence to and uso of the value of
a varisble in advanoo of the firat assignment
to that variable. Thie roversal of one of the
fundamnontal laws of programming 4s shown o lead
to porfectly well defined algorithme which are
susceptible of mechanical implementation,
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Busmary s The deeign 6f algovithms for the tranelation of
advanced programming lenguages into effioient
programs expregsed in the maochinoe oode of existing
somputeys is an undertaling whioh requires a -
profound undevstanding of the gencial nature of
the wouree and objeot languages, as well ns a
detailed apalysis of the numerous individual csses
which ave capable of special treatment. These
two voquivements arve quite independent of the
language in whioh the translation algoxithm e
written. Howevey a gobd languege can relliove
the progrosmmer of a numbex of tedious aduinistrative
tapks, suohl as storage allooation and subroutine
ontry, which teond to oonsumo a disproportionate
amount of offort, and to distract him from hls more
essontial tasks. fiome of the moat serious of the
administrative prnbiame aspoolated with the design
of procesaors avlee from the use of multiple puss
methods, sinoe the algorithm has to be split into
several independent seguenis, and intermediate
langueges must bo designed to establieh gommunication
botween eavh sogment and lts sucoossoy, Bven when
the processor has been designed and implemented, the
cumplexity of the multiple pass strueture makes 1t
Aiffioult to trace and correct an exyvoy, and virtually
jmposeilhle to make improvements in the light of
exporiencs.




The main logloal limitation on a singlo=-pass

compiler is that the compilation of any deotion of

. the obeot program gan be based 0n1y on $¢nformation
gleansd from soanning earlier parts of the souroe
program, and oannot depend on any knowledge of the
chayacteristics of the progvem as a whole. This
48 & wosult of the faot that caloulation ocan only
be made in terms of variables whose valuesa have
already boen amsignad $o them, so that information
can be oarrdied in one direotion only. Ify howevay,
this apparently fundamental xule of progromming 18
relaxed, and thoe eompilation of a weotion of the

- obJeot program le allowed to depend on the value of
a variable which will in fact be assigned only when
some latex part of the sourse program has been road
in, thoen the Jlogiocal limitations of single-pass
gompilers oan be vemoved, and thexe nevex arisoa the
need for spaoifying multiplo-pass procossora. The
groat advantage of this de that single«pass
processoys ave relutively easy to apeelfy,espucially
with the assistanoe of syntax~dirsoted techniques.

The second yveason why many oomplex prooessoxrs
are eplit into multiplis passes is s shoxrtage of
ppage in the immediate aotoss store of the computer.
Thie, hovovar, is a pyactioal problem rathexr than a
gonveptual one, and can be fairly veadily solved in
tho implementadtion of the language in whioh the

+ prooossoy is written,




The recommended foym of a singlu«pass
syntaz«divected processor is the sane as that
desdribed by Brooker and MHorsds in the Computer
Journal Vol 3 No.3 (1960}, A full sot of syntaotio
definitions of the soures language is giveny and
with somo of them is assoeinted a translation rousine
whioh processes those portions of the soupse toxt
whioh satisfy the syntactio definition. It ds
reoommended that tho language of the translation
youtines be greatly sinplifiedy it should be confined
to aseignment statements and oalls of aubsildiary
branslation routines, whioh will procens subaget&ona
of the text being pyovesssd by the glven routine,

In addition, it 4¢ essential to introduce ALGOLw~type
condlitional expressions, and a blook wiruoture
togothor with declaratilons of integer and etring
variablos, Xt 1s also helpful to add a fow standayd
functions for diotionary handling. In spite of

tho extrome simpliolty of the languago, the addition
of the forward~looking facility makes it powvorful
snough for the puypose foxr which it was deslgned,




The firet stage of the application of the
procossor to & particounlar sourde program oan
follow very olosely the method of Iyona as desoribad-
451 Anbual Review in Autometde Programming Vol 5 (1963)
The wesult of the first stage 1s not, however, the
objoot program itgelf, but rathoy o progyam wyitien
‘in the Longuage of the translation routinesy and it
is only when this program 48 obeyed that the objeat
program is astually compiled. Hut this program is
fmpossible to obey in the normal way as At stends,
since it may vefer to the value ¢f a varlable hofore
that value has bheen assigned) and thexefore a
preliminary transfoxmation has %o be made., Firstly,
the program 45 transformed inte an identieally
squivalent progwam from which all inney blooks have
hoen womoved, and in which no identifior ceouxe nore
than onge on tho left hand side of an asalgnent
statomont. ‘The satisfaotion of theso conditions ia
made possible by the dbsence of go to atatementa,
gonditiona) statements, and for ptatementa from the
language of the translation routines. The next
stage do to vearrange sequence of the statoments of
the program in sugh a way that every variable ooours
on the lefd hand side of an assignment befors ite
firet osourrence on the rxight hand side, This oan
be done by the same topologioal soxrving algoyithms
that 1a widely used in PERT prograns. ™e
soourrence of an inoconsistent ayole whioh makes the
soyrt imposelble would be & symptom of a grave
programming ervoyt in fact, of an atbeupt to dafine
the value of o wariable in terme of its own, as yet
unknown, value. Aftey the sort 1s oompleted, the
vouulting program can be obeyed in the noxmal way to
produde as output the value of the objest program,




