asd Cobal, we

o the 1&&@@&@@ iﬁ ey ﬁiﬁ%&iy‘&%ﬁﬁﬁﬁu ?% ig o provide
5 hiph lewsl progvosming lange
pospille upe of & cowputere 4% 4s sven boped that 4%

eould replese the use of asseubly longanase for A8 W
parposes, including the writing of softwarsiy bub it is
possdble that this hope will not be entively fulfilled.

in epder to anbleve Shis ebjlective, thw lonsusse &b hea 42 e
a very large ooe, issluding o preat nusboy of features
and fﬁﬁiiﬁ%%@%ﬁ saol of whiech fs Jdesigned fo look siter
& partloular ares of Jduats ?ﬁ@é@%&iﬁﬁﬁ It is a0 lavge o
lenpuage that 1% svens guite 1ikely thore will be mo one
perseh who will ever know the wheale of it thozesushlye
ool progrosser will therefore hnow as mueh of the
isngeage uy &8 necessary for his puyveses, wiil Bo
ably to msglect theas asspecte of the lanzuspse vhidah bhe
dogs not meeds The soenmoreisnl gr&gﬁ%ﬁmﬁy widl Lind dn
the lapguese 2ll thet be wants for the @x@@@&a&ﬁﬁ uf dotn ‘ <;
progessing problems in commereial appliostions, The -
sodentific @?@@%ﬁ%ﬁ%@ whiil find nermal sritbmetio fopilie
tles squiveient Yo what he 42 umed to from Pordran and
Adpgely and AT, Sk Pact, hie hnoviedge is confined to
these partlenlor sapeebs thut ave of interest %o him, he
nead never kmovw of the sdvenoed fasiiisies for iist
prossssing or resl tisme Jdate procossing which e also
dmoluded,

] !
apce whieh will cover every @ﬁﬁgﬁﬁﬁﬁﬁ
5

/




This lanesuage shoraoteristie ds baown e
fmodulsrdity®y 19 3o mowt plosely &Kﬁ&fﬁgiiifﬁ.ﬁﬁ $n the
&mg%mg& %ﬁﬁ the gefpull v ﬁ&%g&‘ﬁ; Thia persids &

_ pammel bo w Siativg—pedag o wory pmall
mﬁw% pf the W%ﬁ%&%&%ﬁ‘w af %ﬁt«% ﬁﬁﬁﬁiﬁﬁ&%ﬁ languape, Dk
the lenpusee feplewmenbation will sapply m@ gl aatnge
tetipe of -ﬁ%ﬁ% pracranmg or Lt dets whieh dhe asepr dos
ot speoily,s and of which he mayy in faes, W S
_Q@aﬁwmﬁﬁ Be otn thereleres declspe his wariables @éﬁ@&?
ne either Tizud pednd opr floetine volads in vhlesh cuas
they will by sogseaed by defenls o Le slifher Intesess op
ool moeliorsy ep, 4 be huows aboud 1t aml ds Laseres
fsv 4%, be can contrsl exesily the precledisn of his Dlied
pnd flesting podat powbers, el son owen speelly thad
they nre do be bheld fstersally dn blaeryy o fn Jdesiaeld
Lorue

Tise ahher wary sharsetordetin fenbure of PLSI,
which is one of L9 design atve, de 8w froodos of
wapyession with whiol propramasy o widts
3@&@ R T 48t %ﬁe,m@i@% -

w&&% e @M&&@m&%% o “_ﬁ@ %‘i}-{iﬁﬁ,&}ﬁ&%? w&%.’i gﬁ%ﬁﬁﬁ i’m
what be has writhen, what(ho weant bo wiite. It willd
pupely the %ﬁ.méﬁg‘* wamﬁmm iw the ferw of oomplefs
mnd full speelfitetiong she fentuyes whioch the @ﬁﬁzpim@
telieves the prospusswyr meint ko pui dung

“ﬁ&%ﬁ.@ Froodon of %ﬁi&%&%&&% whiek $he ﬁ@@g%m uniss B
Aspmiselatdy conpletely defined An the lewguage. I%
ﬁiﬁ&ﬁmixﬁ be possible by leoking in the nonual Yo soe whad
Bl esnet effest of lesvdny oul o w&ﬁ%im}.ﬁy ing of

_ deolovation o podug 0 boe '




Bowaver, o prociics thie would o gulte diffioult aw

the eoouad ds deadted st propents There is oo soihord
tative definitien of thesn & % in some slaple nokatlon
iike the TDecohus nersel fers of the Adzsl Repowd, aud 3%
ds doubifel vhether any programer sould b enpeadud b

lomaty of f=bond what default attrdbutee the coupliler ls
soing o sssign to his weriebles and bo bhis progrosmesy
The attitude dowapds the pors obsours pelnie seoms 9o be
that the programer should vy 46 eub, aad ses whethur
She compllior con woke sonse of what be hos writieng aad
whetber 1t does se in the way he fntw

iy

These ape the feur major deslsn ales of Be lsupuese
saltdeourpose applicntion, sodulavidy Por asse of
instyustion el wee, Jdetfauli atteibutes o aspled i
melideving meduineity, sl & vary wide fyeades of
sapression oy the propressaye They apre elesrly deslared
as mimg of the losgsmes, aad are deseribed wory well dn
the decument whiesh defines the longunge Q%E* |

/




2 famse Typeas
As pn swmanle of the comprshendlveness wnd the

gughness with which his langusge has DHoon ﬁ%migwmg
4t ie instyusiive o conslder in preater detail the
vapioty o datn rpes whieh sve provideds An dbem of
date de, dn ALOOL For instontes an loduger waricbie ey 4
el verdable oy o Beolonn wavlebles The pover of &
langease way B0 sone srtont b meesured by She rawe of
types »f guuatity which 13 m eapable of mandipuloebings

AT Anbiwstooes 4 Hlatinetlien bebwsun tye bilnds of
numhar, & biaupe o m&%@f ﬁiﬁ a geoinsd wenbery snd the
progTaTREY Gan @%@ﬁrﬁf‘? Torn be-wideb ho wanks his
sumbers e be ﬁ*&awm&a ﬁé‘%‘ﬁiﬁ anfiang sve provided in the

smy wibhoot regerd e dhe basls aritimetia ohple
biidedes of the %%&zi&?ﬁﬁﬁ@iﬁ? en whioh 4t is dsplemeonbedy
ailsheoush ehviousiy on spolasively bingsy couputers, he
use of deciunl data ftypes would reault dn w very e
affieiont pregero; asod sintlarly, $he uee of Dinery
Pypae on o decienl coupuier. Ancther basie dielispblon
bobwesn saubers iz whother they are fized polai op
froating polute 4 floating polnt muedbor hwe & enblssas
wnd mn axposent, aud & Fimad point susber has ap Ankegrel
pord and o frackion pards Hote thed u Pined polid mwhew
doss net bave B0 be - fnteperes Fiaally. Share Lo the
distinesion betueen veal smd soeplion sembers, whish esn /
wm

alee ’i%é@ sposiidnd b the lanpvage. So we hove $hren
sritoria sa whish mushors can bu shw ﬁ%ﬁki’%&ﬁ?
b Hinary 7 decisal

gr Yimod mmﬁ% F Tloeasing g@g@iﬁ%
v Feal / oosplex

Ee 5 _&%ﬁ* tarboatan nultipiieatdon, §

&é&%ﬁ%&“ﬁm‘%ﬁ% i?&%%{s mﬁﬁﬁé &E&%ﬁ‘éﬁﬁ‘@ G %*%aamg PRy

zmﬁ%ﬁﬁmy ﬁﬁ@% i@m% w&ﬁﬁy peed cholew in the rangde

w3 e




Agﬁ% ﬁmxwﬁf @%ﬁ%%&z%}@ the nusber of %igg&iﬁ"i%ﬁ% f&@ﬁ%ﬁ@a
%ammy =5 o -f%-gm%mmﬁ ﬁf%*imz e mived dn the manddassy

*%ﬁ&%@ﬁ m%@%ﬁmg o 8 ﬁgf @1&,\ is Eg&zzg; Flosting poind nupher,
g & ceanikliy o b msalpulated in the progpvosmsey Bhesr

DECLARE K pEaEaL m@@%gw
y BLER %(-{y & ;ﬁ%ﬁw{ }? ¥ ’

Foar a Dized peind nasbery one oph speelfy the teial
somber of daits reanleed, elibpy bingyy ¢ docloal,
dapeonding ob the wods, thusi

BEMQQ T ifmwﬁﬁ{w; }

If the smeber hes o Crsobion pard, he progrsomer an
goeeify buw many of these diglhe be wishes 39 appaapy
altoy the deciead/ oy bidsary\poednd, se-4 %
Thue e speolily & flsed pelint wmebar wlth alx %?&ﬁi’%ﬁ
hetore and teo iglts alter S$he desloel podnts he wsald
wribas

@E@Lﬁ@ﬁ \3" OHCIHAL. FIEED %j # ® o4 §

%‘;ﬁ*mm‘y af wmanbey rong

. 1 3 )
ﬁﬁa@gﬁwﬂﬁ mw&&m&&%"m qﬁ_-@@ @&w—- :&Eg;?’ whamd » :zm%ﬁm@ in %e ma

i i Porent il peen LBTe

; Sl ghebete Por ﬁ%%ﬁgsé@ﬁg splag iwﬁ
§?§@ﬁ%m&ﬁ %@zﬁmﬁg swe gaumed sseeldy ehotber o nueher ig
so he signed or wobs 12 thers are olsht ddeite, Bue
Bhe ousbers 4nn vory frow minms 90,090,999 %o plus the
mivse smounb:  and ons osnned speelfy that, dn fand, anly
the posttive Balf of the runge de golur B0 bo useds




vioture speoificention muhes even thad pessibiles

PLETURE Y05900500°

Thiz specifics that the auaber consisie of smantly
wight deainal Meliss with ne rops for the sign at alle
i there o fo be & fraetidnal pard as well, Svo nebthods
aie provideds

{1) PRowUnE fS90000vHRY

o whish ¥ inddeates an Tioplisd® deeisnl

point, whieh does not sotuslly sppesr in the storage of
the sompubery but whieh i assused 0 be thers when
arithmotis itz pavforsed on this guanditys

{8}  PLOTURE Y950099.00°

B whish the point ie setunlly stored dn
the coupuberts senesys This seans Shal whenever
arithmetic 4z perforsed on this quentlty, the pelnd ey
have e be taken sub by solbwere befovrs the pperatian
son bo ascesplished, Sledlsy techniyues sre availsble
for bluary nusborie Pa greeily o throeebit binary
nunbey which &%mﬁﬁ%&ﬁ%@@*fgﬁﬁ%% ie sll its digita e %o
e interprated as bhisary @@wﬁﬁﬁ&@é@ﬁﬁﬁﬁg and thers ia ne
algn ﬁﬁg&%} one ons weitet '

FROTURE 11130
If the ousber 2 o be potentlally signed, and the sign
45 to be intosproted in 0% cemplement netatien, ane
would wreldes

I e mawbor i te be @ %&W@ Mgdt Basary
potantialily signed and storsd dn the sign ple
senveniion, oos would weiles
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i” The above et demensirates that dhe lenguege doos
glwe an jpsense avwunt of centrel, nod ouly of the sord

R  af sumerie doba thet is %o be manipulated, bud aleo of

']J exaebly how A% dx 4o be stored snd ?@pw&&ﬁﬁ%%ﬁji“'-

| addition §6 Tmnerie duka, Shewrs are ales cheracher

whpiage and Wit stvinge incinded in the Amnpunpe, Aoy

variable sun be specified as boldingy o charsster atving

of o eertain Jength, soy Stveived

granacTEn {ind
or a bis shring of a sertaln length, say thyees
512 {3)

A shmracker strdng in considoved as Just & seguense of
shaprachers in Intended Blaary Ceded Dpoloal Intershange
ii{

EBDECIs A it pteiung de o series of bite, for
exsuple Wi, whlsh Su dnterprebsd pot s on aritbheeiie
guantity bus 25 5 sevies of itruth values. How, of vourse,
& sharacter sixing van alse contain o set of chorasdars
whivh represent o dooivmal &am&%xﬁlawﬁ fawlonsd, & binsey
ﬁ%ﬁﬁﬁ%} g0 that the chapaciar sbying provides vet snothoy
wiyy of holding nuebers in $he coupulory which salsts in

%x\ paraliel to all the other wethods ouilined abovas

e 4

A very steikdng fsature of PL/L 4s that, in spite
of this fmaenss vardety of diota types, there is virtuelly
ne vestriotion whatseever on the sinture of quansities of
sny of these types v arithasitic vsprospionse e oun
agd o theravier stvding te & blanry wariable %%@ﬁ@ﬁ dn B
somplensnt foerme, and all she convorsiops will be iﬁﬁu@%@&
antosstically 4o the lnplesenbablions %o w@%@u@@ B f@ma d
meaningsfal yoaulie §




Langunee Feaburess

S

In o brief muvveys it e very diffienit o gpenw
all the Feabures of the Ilonguase] ¥ in opdey b give
a rougb ides of the sagnitude of the Jjanguage whe san
onushider ail ths najer Tountares of ilgel, FYegivon and
Debol te be mized togeiher, siving s beosls on which e
been bullt dhe were wovel Paglilties of Pl le Yony of
thess faoilitles ave Inessenticl, w» they are seletional
facilitles which enuble one to exprese boye senvenlently
thinge $hat omn siveady be asesmplished in Algel, Pertren
oy Osbel, bud te 45 5o in more convenlont waye.

As =n oxample of an lnessential Tecliity whieh is
vary abtyechive, consider a provedurs INVERT whloh
pperateés on a tweedisensienal arsay and papforme & palrix
inversion. Duppose aisg we have an throeedinensionsl
areay A, oml we wivh to invers the wsatelx whieh Le Dewsd
by one of ite Bediuensiontil cressessobions. This way be
aehleoved by weibting for exsaple, the statonenbs

oAtk xuwnEr [ 4 (%
Thin fixed the waluo 17 eas the veles of the seoond
sabserlpt and dreabs the flzst and third subsoripd
positiens as bodsng sentrolled inside the dawarsion
progedure, Slellarly, one sould welios
eabd TvEET (A L0 & % o *] 1g
9 oan zEveRt { A L7, 4 B )3

Thie is an axsusdls of & nonessomntial feature. %
sntbies one to espress in the langusge nore ennvenlenbly
sach o8 Foriren or Algels but in 2 sore cusborsons Wiye




e sxtrs faciiities whish zre veaily subsbentleld
contributions to the pewey of the lamguage and of the
panning Drograsse ven bes ootopovised ase

{1} the ilsbeprosessinp featurs, whish iz mevs
sawarial than hisg, and shutaing idap o8
& spesial onade

{’f‘%} ET%W‘%}F&% gy’ﬁ,zgg Eﬂgﬁ’@%ﬁﬁﬁﬁﬁzﬁ @%@ﬁii&%i@ﬁ*

{33 & ’ﬁ%ﬁﬁ%ﬁim fﬁﬁﬁ%@m shioh onables She Drogrome
o gontrel sioulitansoas sxecubtion of severad
beanches af the sass prepdanmd

. 3

st (B A pooresfeature whieh essbles the prosvammes
5 use a papd of the powey of She Lansubge
%%ﬁ@i@ %ﬁ %ﬁ@@ﬁﬁﬁ 3 5 Hhndis

e bent of the
lanousge ol ﬁﬁﬁgii@ Hdomn bufore %ﬁﬂ@&ﬁﬁ 1%
'%h@%mgﬁ fha post of the bransiators

Thich f s festurs Lo, ab the date of thn Latitnre,
undereaing » msjor vedesisn, and do net fapther deseribed

Bt

PThe tasking Tasility iz based on ellewing the
progransd bo Lrangh ab eny senbonent and $on sorry out &
glven stitemend in povailel with the rost af the pRorvaEe
For ﬂ&ﬁmﬁiﬁg the statenent

SALL ENVE v L& [F s % s ®] ) BaBK iﬁﬁs

esppuifies that the propess of dnverting the eatriz will
e curried sub in porallel with the wost of the salonlae
Ghongs Io hor words, baving sok up the eull of thie
prosedure, ool havieg planted the parmunelers, the nadn
progras Le fres o esrey on, while the subroutine arutubes
tts opsratione in perallel with it

w G o




IE the compuder han s facility Tor exeaonding several
streams of Ingtructions in parslliel, the parallsiiss will
e goarmndas, Yven on conventiensd singleestress oonputars
8 simulated parsilelisn cas bo sol vy which is useial
whan the prooedure bhelny ﬁ@ﬁl@@ sontaing dnpui-=ouitpuk
Leatyuetions which may be held wp by the perinhernd
haydware of Lhe senputers In offeob, fhe presedurs
whteh is sposified o wperste in porallel with sho wmudn
progran will proocesd in the nersel fashion aadil 4% pobs
helid up on o periohersl %Eﬁ%@?ﬁ@j The prosessor osn thon
sonbinge with ibe rost af %ﬁ%@ maltn maﬁ% of the prog sETnS ,
and only go %*;é}ﬁ@ te sowplets the pronsdure fmeoked ian
parallel when Inberrupd %ﬁm&ﬁ %%@@@ga o dndionte thefd
the @ﬁ$i$§&$%§ opsyetion is emss L b

: tﬂfm«w&tm ,@i

There sre varions nddidtionnl faeiiftden
provided fer syonshrosdeling proossaos which have boen
eriled to operate Lo preallel. to allaw dhowm to cobverne
in n portloulsr plece, o noks sure they hoop in siep
when this iz reguivad; and ¢o proioet arens af ifhe
progranne whieh weuld yield dlsselrous resulits 47 they
were oboyed iwvies slullepnepusly. Thel is opp of @ ﬁ@wﬁ ﬁ%@&mmdﬂf
Fb A problene of parsilsl y@%&%a%gmﬁa : Kﬁg%m
pi-Riae
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If dwe provesses sttempt to obey this stotesent simie
taneoualy, one of then will gt held of the B, ivnorosent
i, and put iy back in N. Heoowhile the ofhew one how
sob held of ¥ and ales sdded sme to 3%, and put bt bagh
pgaing bt beosued thess seents bave syerispped, Lhe
totel effess of aoddsg one e ¥ twics ds only %o add 4%
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4 sptatement or seooanse of siabenosnts with this properiy
iz hnown 55 2 apitlenl perilod, wsl G programmer has
ot Lo onsure thal be dess 5ot Lyy o obay sush adabes
wwios sioultapecsualy in pearsllsl sroovesngs

G682 Lded Prooessivge

The Ldst prouvsesing faecllity de, da fnuby
vory pladlay o hnd desoribed wuder the iitle of Viex
Frosessing, in these lechuwes [2)s X6 de based on the
pteneturs detinitions of the conneredsl appoess af the
fonsunges 1% sashles strachares to be dysanioalliy
generabed, snd provides for the uae of polndey wariables
o polat €0 the structure, ihus saabling sy pardlealss
esnsration & 2 strusiurs bo be iﬁ%&%ifﬁﬁézzb

i;?hiﬁ seebion glees & brled intyredsetion %o
the basiy oopeenise
231 deslerations in VLI are ingroduced by
dhe word FBOLAERg

i

The {deniifier deolzrsd hare L ¥ e, Bines this ds
2o bo o miler sfvvelure nawe, & lovel mumber Ls pul in
Front of iﬁf

ST ATRE 17
3 EarkINEL 0§ 4

To ppesify thet this major sirsoturs dessribes the Torm
gf a roenrd, swl bo iadicate thei the prograwasyr wishoes
to hesp sontrel of the glleosstliern and dealligesblon of
sterage 1o vecords of this stretuwre, one would wribe:

DRURANE 1 VERGON CONTIOLLELy
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tne could have speeifisd that $he ailosation o etoregs
te n veeard of this sbreoture was o be AUTDMATIC, in
whieh case the stovape weuld b» allaeated on entyy Lo
the blosk in which it was declaveds Ory one pouid hove
spesilied 3t %o be STATYE, in which cams storsge would
hove been sllocuted ontaside the provedure, and 4t would
hswe »@%ﬁﬁé§§%@ an own varigble in the Alpel senng.
Fanally, oo fan ttyr f fourth type of ssntrol, tee
which persils an ﬁr%iﬁrﬁg%-nﬁmhaﬁ of resuwds of idendtlical
struoture to oxist slanliiapesusiy: and vhich spables
the prograpmey de gelsced at any dlee o peetlionlor one nf
thom by weans of & polintere In this cane one would writes
B {ud,

The ddenpifisr ¥ ia hewvs deoolared as s wardeble sapable
of contadining o painter whieh 1o poine o selnl ot ony
glven tdme o exdetly one of ths recordds of This sTouge
fure whieh audist iz the storse Howy we st deline the
sallestisn of verishles shioh gonsbituls yuserds of the
siratiurs | Uiy s whdeb Laddoobe the sallewnd
fentwroa of obsh laxldvidusl pevsen represented by such

# recerds The firet reupiressat i pevhaps sp indegey
gomponsnt to indicaste the dage of o persents blrtha

BESLARE 1 PEREON o0

2 DATE DF _BINTH PIXED,

&
e
T
&
i
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i
2

Then one wiches io Indionfte whwther dhs
OF & YoM

2 ualn BIT (1),
e swlge winbes to recoxd For b porsonersoord, whie
that person®s fabther wesy  this is schleved by deelaring
C B pomponand $e bBoald o pelnter whieh is gofng b polnt b9
n porsonts falher, thues
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The seomplets styustupe deslaration L6 nowd

Eﬁﬁﬁ%&@@mmm?mvwwﬁmgjt
BATE DF _BIRTH FINED,
HALE BIT{1},

PRTHER POLETERG

i

o om

The affest oFf this siyucture deciarsilon is 4o causze

Com oowpaber to be prepared bo alloeste smiall greoups of

‘ﬁﬁﬁﬁﬁﬁuﬁQWQ storape looations Yo reoords with this
perticular stracture of gomponsates in ovder 4o bring
y Ty - dnbe existence, an ALLOUATION statenment ip
uaeds which noranlily iskes the Topnd

AVLOGATE PERBONS

Howing creatsd the sborege reguired, the prosramees
wishes s enin scoess $o the addrses of 482 first word

o thoat e con usge 1t later on in the proprauag. This ia
achisved by an extended form of the ALLOUATYION stabensnby

ALAOUATE pEnaol srr (W)

This nesigns o the wvarieble ¥ the address of the fized
word of the aves of storage sllocated %o the new rovords.

How, tv imilecade that thisz new person whioh
has Just been erestbed wae bern in 1937, the appropriate
walue must be assigned to the réelevant cosponent of the
roverd o whicell ¥ survently polntas

W ey DATE_OF _PLETH = 19073

HWia date of birth bocomes 1937, The = means the sie ae
the Algel 1w sign, and bhe avveow syebol (2] i8 2 new
sysbol which sepns: feke ¥ looh ot ke veoerd 4% d8

- pednting to, and then leok ad the partioniay comnénand
of that record, and put the wvalue 1937 inte that
gomphnent.
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IF she prepracuey wishes to allecoie a new
persen born ing says 1964, he will wrdte a new allosation
statenenti

ALrpcats erisod sur {K)g

K owp DATE UF BIRTH & 100ks
Finally, bo lndiecats that $he Tather sf this new person
X 48, in fact, the old person ¥, the folloving stabomant
may be wribten:

o=y PATHER - ¥
It sakes tho address out of ¥ and goples it dnte the
PATHER component of the person whiech is curpently pointed
o by K. The situntlon can b plefured thust

N

1997,

ki

s ]

-

Thisz 48 & wery brief introdustion to the list
nrogersing f@éﬁﬁr@ of ?@f&. There are many more facilities
provided, for instance, fopr dostroving revords as well &8
greating them, Tor Pinddng the address of regoyds whieh
have been previensly ﬁii@@%ﬁ@ﬁ.ﬁ$.§%W% af the local work, »-/
space of the bleock,; and sreating them as i dhay were
siso dynamicnlly allocatiad waggrﬁﬁg
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e Filose

e of the intereating spplicobions of the
sonoept of & polnber and & reeped fs that dhev-Bavs  Dbeg
e the baedis of the inpul-ouiput ssehanlas for rocords
hald in files on mognetie tope and diges, the sowgalled
recardesriontsd &%@&@m@mﬁpﬁﬁﬁ Thiy fors of iﬁ@ﬁﬁ%@ﬁ%@&%
o diztinguished from the steew-prdsnted, whdoh tohos
in and puts oul siresss of charasters in 2 fers which is
legibla to » humen belings  $the oasks on & sapoetde tape
or a dise or a drus are nod noermelly accesaslible Lo ¢
Badagpey mud She inlormatlion is therefore novenlly Sronge
mittod as loages of what s beld in sore store. a8
binery seohine they will, in fact, alwave b i hisarys
Thoye iz no poind is gonverting them bebtween binnyy sl
ducimal if they ave movely to e bheld on mesunebtis &n@&
@r dise abtoragee

A basis ghovacterdistlis of %%%ﬂﬁﬁﬁ@@'h&%&@%ﬁ
magnetic tepe and medn store, or belveon & dize snd maln
ﬁﬁﬁﬁ%ﬁﬁ& that the vecords being brensmitded are signie
Fleantly smaller than will £it indo the nsturael op
genonie vnlt of fxumeler Por the device, In the esse of
dives there is » fiwved seetor Jength, often several
hundreds of words loug, inte whieh gould be flited &
falriy large musber of rocords, Dwven on magnedic tape,
there are very sirong seenemic reossens fer blookine B
regords together when they awre ouipul onto seznetic tape,
rathor than sutpubiing then siagly amwl lﬁavin§ an inters
rocord gogp botwaen avery Lfouw wordae -ﬁ&fmanmgﬁﬁ i, For
sfficlency ov Tor hardware %:a? ﬁﬁi ff@@% sl %m%gm% 8,
these mepnetle devices ds ﬁﬁﬁ&f§§suhuf$r&ﬁg A bulfer in

the main store conglete of & set of stovasge lvositions

whioh will, in facty hold a reasonable number of diffeorent
rapords and ihe actuel regopd %@mﬁﬁaxﬁaﬁd
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ﬁ@% ol 1e w%};

willy, 1ot ue say, %;;%% variohe rands A iy ﬁJwﬁvﬁwvvaww
roguisr places throvghout the %mx’grﬁe the builer Torms
$he physissl wnis of inforsabliosn woan bhe store ami
the saguetie sedlum, althoumh, te bhe ProgPaumar, the
record Ia the leglenl wnld of transfer,

& poomonly wsed methed for isput of records

is provided by a HEAD stebenent of She Tormy
ﬂm?N@W?K
HEAL FELE {ZEfims

This bedily coples the "nexs' rocserd from whersver it
bappens e be in The Wadfer dnbto the stovege allovonded
for the styueture 4, This mothed has several dlsadvone

bagos s

{1} Yor every struchuve which is Ho be reas
thewre hus gob B0 be two arens of sborage,
e Ak the buffer and one oubside the Wafler,
which is wasbteful of storage,

{8) Zwery piece of infommilion comine into the
wonpuier has ot o be vepled dtwise: wwe
dinte the store and puee bobwesn the store
and the eborge wnd this is wasteful of tinme,

{53 Pren more WBIPiendt is thoe fact Bhat ons Lwefews |
wishes 0 2ix records of vayyimg ﬁ%@@@aﬁ@ﬁﬁ ﬁmda%%/

R e some flle @@i¢ ﬁ“«@ .y
%&M EM\ &fﬁ W«:&, ‘

y




" ﬂg @afa@w?{ﬁaﬁ% D aﬁ;@ Bandh

ﬁﬁ%ﬁwﬁéﬁﬁﬁi%ﬁﬁrﬁﬁﬁfﬁﬁﬁﬁigg ok WEEHE L e
%&@ﬁ&ﬁ to bnow Shat bhe youswd on bhe rile |
wﬁ@ﬁ% is sotoally on the magnebie bapw &@xﬁﬁ
&ﬁaﬁ%&g the vight strooture sl size o ﬁﬁﬁ;
3%&@ &y and i¥ the records belong o many
”amﬁﬁxuaﬁgxﬁﬁ im ﬁﬁﬂﬁﬁmﬁﬁwfﬁ%ﬁiﬁfﬁﬁj
mﬁiw@ x -

(i

En i

For bhwee ressond o fecility fs provided

For soceassing ond processing he vocords achunily withis
To do this
she grogyaumer may ask for e address of the regord
within the buiYer, by weans of the statenenii
OLLMASTER ,
4} ane (rly

the bultTers into which they bhove boon fnpul,

BEAD TILE {
whare F i p pol ﬁﬁﬁ“ wardshle &@ whieh the address of hae
rogord is assigned, MNow She peograsmer cun refer o this
information by weiting expressiens of the Porumi

Poed RATE BF IETIREY

whieh will rofer %o the rate of inbteyesd ﬁ@m@mﬁﬁﬁ% wi bhdn
thiz weoord, The programor, ew-hes-bhespserbenidy in

prostening %ﬁﬁ#ﬁ f@ﬁazﬁﬁ}@éﬁﬁ?ﬁﬁﬁ he nnsmes oF couponeabs
belonging to ony structure whiech be beliovesn Bhe podped

agtually belengs bto., I mey, fovr instanoe, have fup
different strusiuren, A noraal sl o gpeelal, and e
& markor as the Tiped ocobponent bobh of normel and of
spestal struciures, whieh ladlestes whether thies pardioular

styucture 19 Aorasl op epewdal, YHow, he oan nee the
soanstrugbion

IF P owd MABKEN = O THIN *ﬁ§ BLOE gaal

-@a deternine whother this reoomd belongs %o Sthe nermsl
ar speciel straseturs, se that ke san vefer to 4% in ihe
appropyiste manner An onch ool

m??w




A sinilar Faeflilisy 4o provided on cubputy  the progzivsasd
ig given the spporiunity of oreating new vesords selunlly
within the buffer from whiech thay spe going o e sulpnd.
An oubput buffer is at any stage ssoally saly half fulls

:én ﬁma

spave if the proprossey a&%u@&iy oreatos ?ﬁﬁ_f@wwrﬁ“hw
he oubput ak the flrst fyes y@@i@i@&?{”ﬁ@ dovs this By
a pbotamonts B _Hae
LACATE pensoN Fine (60D} sET {33
which sets P equal 4o the ouwrrend addyess of the fizes
free losaticn in the wuiTewr, and meves the fiyet fres
pointer to just beyond the now recerd of stmesiure
FURsGH,  IT thore do fnsudfieinet roon in the buller,
the current centent of the bulffer ds cutput, and the
new resprd is alleooted ot the begluning of the now
amp iy aaﬁfars

(3‘ ﬁ;&n ”@w .
4. Conctusira This lectuve has sives an overall suyvey of a

snail pard of fhe osg i@k “eatores of bhe i@ﬂ?ﬁﬁ@%n it
ig @ 1?%%%%*‘%@ wiidah fg -i -. s L0 mwf@sf hwﬁ
pP-we & Now Domnal &a pwaﬁuaﬂﬁﬁ ﬁ%&ﬁﬁ ingliudes; s wall
ag changes to ﬁxiﬁﬁﬁﬁﬁ f&ﬁiii%&@@g sxntonglons bo new sress
of application in whioh 1% hos been found thad @Hiﬁ@%ﬁ@
 Paellivdes sre net adeguates The lecturer wust thervelore
avall biseel? of the woduleridy of the lengunpe o 200002
srate on those Peatures of fhe language which be belleves
he understands, ond saonet oladm to know the whoels of il

¥
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BEaddted Gueptions ond Answert.s

Does your sbtabsment, ¥F points to ¥ate of Interest®
mpan thet a fleld name may appear only in one kiad
of rosord, ﬁ@@@ﬁﬁ@.yﬁﬂ have not sald what kRind s
reoord? ’

The PL/T has & similar aualifying ﬁ@%ﬁ%%ﬁf@ o
H80Le, If the covponanss ol twa dlfforont sbruoe
fures heve the same noave, then GvoRy QLourraneg
g the nawme pust be gualified by the newe of the
atsuotures In Ffact, in 8l oxseples guobed sbeve,
it 1o acsuned thot nwo twe ficlde of any two
ditCerent structures have fhoe same nampd o, i1
thay hoave, then 4t dove not waiber, as in the saae
of marbker which cooupbes the sase positien in belh
strustures, For exemple, 44 ths neme BATE S8
EETHHSEY hod been deolaped in Hwo 4ilTezent giange
turss, it would hewve bad Yo Be gquelified by the wame 4
s dn whish 4t bad been declaved,

major strudcture
for asrampled

P oy BANELOSHR naTH OF ISTIRESY

K

oy i® m@? aﬁuﬁ*&«m&rﬁ?ﬁ AT ijﬁ Mf £ a@js}ﬁl%izﬁygg

This correspouds o She UUBDL feabupe ﬁm%fﬁﬁﬁy
Ei’gx L%xﬁzﬁ% 133 fEE Lo # g EL“%@?’% §’ 'zm é-'i‘zém:( m?k £ 3. :

Hew do you vefor to o ﬁ@%@%ﬁ which 42 nod setunlly
i the store at the nosent but is sewewhere baok
in the £4la? Por instencs, 3 ¥ poinds te & vesssd
whieh 42 ne lopger in the high spaed shore?

it is not perndbdied for o peinter o peind to &

vepord whish is not in maln stors. Unly ens rocord

of a Pile sey be in siore ab & Blee, and 4F 1% is

not the ous which the progrossser wanise he sual

presnges o input the one he doen went, Hoele sieo

shat when o reserd is elthoer sutpul oxr input all iis
' ' s %@aﬁ%@ undeiineds

m?“‘;@m

fhe

ﬁfés{mm" E-:Wi @{QW .

P@ij@w
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He

fw

Prosunably theve swe suide n lorge snher of pescpved

words of oue sovt or saobher?

. Theve sre np veserved wewds od all dn Ph/le Any word
gon be unsed by the progremnnely and oan by elibaw

prplicitly or Smplieitly declawed te be identiad
s & basie word of the lonpuagse IF vour bagppen o
place a word of the longuags ke IV in the wreng
eonbant, thet is, in a place 4n whieh 4% lonks %o
$he coupiler oo Shough 83 wers gxpoeting an
inwented word, 4%t will sssune that you intendad o
invent thas wond, and i3 will be taken as a fixed
point blsary verialle ipaal o the procedure whieh
you are ewrrently compllings

Tou slep sald thet s programer using & lasonic seansg
af representatien would be abls fe sateblish whethey
sr net & progereme head dome what he whough 4% hads
Gigw oan he be sure of that in all ﬁ%&@ﬁ%ﬁ%ﬁm@@ﬁ?

T4 seesms 1t wisht work for & serbtein seb i daka bus
not fey mmother, How would yeu then know She dnbore
protation which had heen glven on youw vebalf wvas
gaiis for all cases in which yeu s iively to Do
dealing? ' '

I think: thoad %§v§$§«w% vory big problem in he
&%ﬁgﬁﬁ%ﬁ?ﬁﬁﬁ i% %#g?%ﬁ% of Bhe dungers of sebiing auk
o desipn o language dn this wave 1 bollove thad
the seiution iz sowghi dn the szoelilones of the
gimpmostie infermation that osmes oub in Ghoe wopuld
of an attompt %o do a vompllaiion af Sthe prosrusmG,

Be it wiil say what 1% bap aseueed?

Gl , . .
It will, e s, sey what it hes assuned) bk

$his depends on the characteristios of the lepleson~
sation, not of the language itseils
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There has been & lot ol fallk about weiting
superviners, vperabing ayetons, and conpdilers in
PL/Te Do you think thie 4s going to be o sucossae
il spproach in the intercets of machine efiisisney?

L would wvesesve Judgemsat on thate I dhink 1% is a

‘Wi k eardy bv saye I would sny this thoughs

that e o dosmeniabion modius 19 does provide o
gtandard way of toelking sbhont proprasses and
lampuapes which is wore powerful and hos g wideg
range of applications thom mest emisting tosminolegs
dos. Foy ezxumple, & technlcal term Yiosking® pould
woary well be pard of a covwon Jerpon whish ls
Fopdiliar o pregpeameds Uvom & wopy widis Tanee af
digeipiinea, The siteation adb the woment ds thed
pelantific prograusers oannot properly even talk

to commerelal progrommels, and ueither of thoew oan
talk 2 real time progpoteers, sisply bocausd the
terme in which they think abowt thely problens is
tubally differont. They hove ke ocsowen Jargons I
think that /T, oven 40 not widversally accopded
ap o cosmon lssgusce o wrlde iR Is 2t loasd a
aood posmon lsngusge to dalk sboute '

I 4% ninms %o veplact Bhp aesonbly lesgpuaps, bthen
pupposing you ave é%ﬁrﬁ%ﬁg wiih & now aschling, doas
this dmoly you con wrdde She PLAI ecosedler in

PL/T Steelf, | |

I think that this con Lo dons, probably more

easily than dn tbhe case of Alpul and Porteon, HSowe
ever, the targets for fthe langusge sre fo anbiliions
that o very great deal sust depend on seolng ﬁﬁwz
the dsgplesentaetion in praciies worksos -
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Ap

fawe of Bhe feebures whish I shink is 1ikely de ba
sritienl in the writing #f seltware in PLAY as
pyactioal sethed of prodecing seehlue oede sol tware
im the expaunaion walie o the copiled preoveswe
0 soeures sodeg wﬁiﬁh.i Shlul may swevs Do Do
unaseeptables for &@gﬁh&ﬁ% Tl dnberls uses

Soes PFL/L An fact sllov mochine instyuctions bo be
Euwmerted in LBV

I sasums thed the lwmplessntaiien persiis mixturg

of indepondently sompiled prograse in msohine oade
o Pidde

¥s 3% pot oawbher slgdfiownd coneideration (heb

1f you saye "Well for sy new smohidse I went to

wrdbe my superviser La PLIIY veus hove first 2P ail
S0 write 8 compiler Tapr LT in the mnchine Languagts

Hot at all, Lbovesss 2 boeoteleapplng techalqus oun
e usad in fubure, depending on the ecgspllops whileh
have alrsady bovs produosd by T,

PL/Y, ws yen have sald, is obvieusiy a v@fy<ia%g%
lancunes, parbaps bevend the shility of & slugle
programeer o fally cueprehoend. This may sehe 1%
rather 44fficult o uss suopesefuily, snd may slse
have 4498 ei'fuet on the %ﬁgk #f dsplesveniation.

I ghiak ﬁhﬁ@@ ia %ﬁ elomont of truth dn thed, I
thiok that Algel 40 has besn & Lot soers %@fﬁ&?%@ﬁ

im its deslgn. It tends MLEAR to ﬁgﬁﬁw?gﬁﬁ the
Ffairiy coasy g?ﬁml%ﬁﬁ and ipgnore the 4iiTiculd onesg
14 makes recempendefiisns enly wvhere 1% is ressonebly
oortain thet shese eye the righd revpessendstions

e makes PL/E on the other hand, has beon

developed sver a wvepry shord period of time widh

wory srbitleons alme and the Jdesigpoers hewve hod 2o

we B e
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put o lot of thinge in 4% whiech they have hpd
subseguently ko rethink gulte sonsiderabhlye They
ars wuch sy dnterested in getiing the languase
rorlly cesprebensive fthon fn oekdng Supe ot in
evary deladl 3¢ is tidy and elegente

Would yeun sgyes thad wheress P/ can dade ﬁﬁ@%ﬁ%ﬁ
wore oF less o5 o subset, there ave Bidnges that you
gan do i Adgel such as eellise by nase ond the fglil
implications of 4% whieh wyou conned do dn DRSIP

Yome you cormot oall by mase fn P/Te  § thiuk dhes
ta almost the only widely bnowe lsneuage Teabure
which has mot beosn put inde PLAT.

Boss PL/Y siss hewve metusl rsoursive prossduren?

PL/E has n NECUREIVE sttyibote whileh must b apnlled
o prosedures which are polng $o e salled
poesuraivelrs

Are theve faclilities for wrliive vrosedures wvith on
indefinite mnber of srgusents?

I think the asnewer o that is thaet there fo B wey 4n
whinh you ean de this with 2 zenerds ﬁ%ﬁ%ﬁ%ﬁﬁ%f.v ‘

Rt

?ﬁ%*ﬁm$§$ﬁ$%§ vou oan heve sosmebhing 1dks o squnre
root funetiorn which ¢sn have single precision oy
double precision proumends, oF Savy an sxpponentisd
reutine which can have o cemplex pavameber Bo an
axsnasente '

O even o of thome Yoo could, for exmuple, speclly
an areben whieh has elither one v fwe parsueiogs, 4P
even threg, 1T you wanbs It would i very cunbepe
some, Shough, te attewpt %o @ﬁ&%&fﬁgy%@ﬁbﬁ%ﬁ B 'gﬁ

v
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sable by Bp
B oeny & lndreds  Therelors, in offect, 1% is ned

prpeedare whileh hes o fully w

b
pasaible o spesifly o %x%&m%ﬁwa wibh an Dndefind be
fmatbor of poroestorse

IF yvou have get parellel proevsoee il provesses

whieh are golng o be ueed in real tlaw, pevhaps bWy
sovayrald é%séwﬁ,@ eranl prosyanms thasily
shopss & languege suboet Tvom PLAT whieh will snoure

vy Sods o aulo

2

the oode your senerate san be uned by by progronmers
simultaveonsly?

You would net have to ochooss & subselt For thaobe
There 48 such & Feeility in She full languogss

To what oxtend Lz pavbose oolleeilon aubomodis in
this Languese?

Thors 4s ne m%f%;mﬁz%ﬁ@ garbnge sollentions L% oa *?mi:
pe implemensed within the purvent desigu. Por mﬁ?
glven polnder wardabhle, you dontt huow whit hiad of
shing 4t s pelnddag tos Vou dentt lasw vhebbor 4%
18 twe words long oy seven words Lovge fs;*i&%wﬁ%wg
you cosid even be pointdng do the whele o Yhw rest

af the stove, This pakes subonaiis gerbsge coiloction

tmpossible, Dut there iz o teobmlope woieh you cen use
to wzﬁ%a ﬁmm awn garbass %‘3&%&?&.@?@ fite ATy when veu o

Wb and thers is Bok ::’z’%}‘ﬁﬁi%i For m@gﬁwﬁ%@ﬁm vl

ot an Inboveast which san be dirested fabo 5 roub im&
whiah you have @va:s;?}q bhen yoursell Be fiad m{zwﬁf&

whteh bave Lo GHDEE Hinpooeanible®s
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