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The uALG()L t;8 group" o,{ the ~chnical 1Iniver.!ty of Munich has been 

concerned for the pa,st two years with the implementation of ALGOL 68. 

Es.'entially, the (ul1 language 1& hand.led, withou.t the facilities of 

para.llel processing ana tbe synch.ronization operatiollS f and with Borne 

further f1techuicaP restrictions. The implementation i8 nearly completed, 

a.nd we expect that the compiler will go into multi-teat-phase during 1971 . . 
The following pag •• a.ttempt to aullU.Dl&rize our experiences "l.-e8ulting 

f:rom thia inten.ive eUort with ALGOL 68. 

Fil ... t ofal1, it should be noted that ALGOL 68, due to the extent and 

content of the langua.l~ and the consistency of its deacription, ,is 

extremely well Iu.dted for studying and uaing nearly all the general 

conceptI) and principles which have been ineluded in any of the preSt'!nt 

day hisher level programminglaulu.a,ges. 

111 consequence of thi8 high len~r-aiity of ALGOL 68. however, the 3i~e 

of a~ ALGOL 68 compile!' wUl :£'eacb a multiple of that t),{ an AL/GOloi 60 

compiler (ita our ea.tie j .. & compared to t;h~ exh;ti».g AL(K)L 60 compiler~ 

the ia4.':tor will " abo,", oJ.. For the translation timo thet:$ will be a 

similar inereasilltJ taC'tor-~ a.uti al.c for Unormal programtlt", that iS t 

lor 2'elatl~ly ~imple pl'Qlr~m$i which do not u&e extreme properti4ea. 

of tho 1a.u~'i.. Th., gro.t la.ti.tutteJ m the l"$pl."tu~entaticn of the 

ALGOL 68 symbol. (e.peeially~ the overloadbig of the rou.nd pa:t".ntbt!t'Hu~ 

~. aad the I&yntaetic ambipiti •• c-ceu:.rrias in connection with the applicatioft 

of mdlca.ota) and tho, •• leab.ll'f!,tj of tb!# ~ngu.al. which a.re rather rarely-

u •• d. force the compiler to an orlaniation,a.l exp~n5e which alao ' 

burden. the tranalatiou process of no:rmal progra·tns. 
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Now, one ca.u ar·gue that the increa,se· of translation time is not so 

important as long as the run ... time efficiency of the program is 

gua ranteed. To this point of view we ITHlst say that t on the one hand 1 

the increasing factor of compiler Flze ¢,tnd translation time. is too 

great to be completely neglected and p on the other hand, that certa in 

problems arise which affect as well the run ... tinu'! efficiency of an 

ALGOL "68 program" For exarnple" the handling of lOf.:al gt';ne:t'ator:;~ 

and intermediate resulte(particularly rnultiple values), and the 

storage allocation for certain nonw.elementary values introduce some 

problema which lengthen the object p:rograrn a,s Wl/!ll. as its execution 

time. If we must. as in the last example. reserve stora.ge in the 

working stack for a non ... elementa ry value .. the mode of which can be 

. defined by means of indicationSt e$pe£jaUy~ recursive .. we are 

concerned with t~NO tasks! We ha.ve fi.rstly to ela.borate the constitu.ent 

boundscriptta, if anYlf tlnd to make the necessa ry checks and .. seco:n,dlYa 

to determine the storage needed by the considered object.. These 

process8:; have to look into the mode of this ()bject t wha.t can be 

performed by gene:r:ating all cOl.'"l"esponding instxuctionm in the object 

program or" tl'ball ... interpI'ct#:ttivelyl'3 by l"ei~rri:ng to an entry in a 

table which contains repre$ent&tions of all nlodes used in the prograrl1 .. 

So, it turns out for ALGOL 68 that. cotnp<"\red to ALiGOL 60 j the 

compiler length and the tran~lation time will be considerably inCl"ea8ed 

and that we m.ust also expect a cel~tain Loss of efficiency at run .... time. 

The question is noW wh~ther this is a necessary prict~ to pay fot, having 

a better and more comfortable language. To this point, '~e adlnit that 

we must of course, pay for such a language. But the expense can be 

con!Jidma~j reduced by imposing certain restrictions to ALGOL 68 

which are to ala rge extent of ~ notational nature and which do not 

-reduce the po\.vel" of the language very much. Such restrictions "vould 



- 3 ~ 

especiaHy take note of the Hnorn!a.l user tl whose predominant interest 

will be that the langu.age enable hirn to forn1.ulate his probler:o.s without 

requiring excessi*,ve time £01" leE.rning the language. WE should take 

into account that rnany of the people here denoted as flnol'lnal users u 

already have difficulties in understanding some concepts of ALGOL 60 

{e. g. procedure and block concept}. It win be ""lery hard for such 

people to get accu.atorned to the use cjf the full ALGOL 68; in particular, 

it will be difficult fo!' them to come to a,n adequate understanding of the 

whole systenl of coercions and connected facilities. 

The restrictions for ALGOL 68 which we consider to be desirable from 

the irnplementors -point of view as, well as from the aspect of teaching 

and learning the language are .listed in the following sections. (By 

changing a feature of the lang.uage, the obviou,fj cousequetlces£or involved 

extensions and fo1" the wording of the semantics a re not explained. ) 

ALGOL 68 restricted and changed in the following way is called 

" .. A....LGOL 68 Mf~. 

,,.. 4 -
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I" §ubs~ntial_£:~~.n&!!t 

1. Modes and dec la, rations 
~~'iHliwi2l iIOI5r-=" T 

The folloV'J'ing cha.nges concel"ning the rnet~>pl"oducti()n rules of MODE 

are introduced: 

1. Z. L 

1. 2.. l. 

c) 

h) 

TYPE: PLAIN; forma.t; PROCEDURE; REFSETY NONREF~ 

LONGSETY! long; E~1:PTY. 

'1.2. 1. 0) STOWED: structured with FIELDS; ROWS NONSTOWED; 

ROWS REF STOWED. 

1. 2. L q) FiELD: REF ROWS NONSTOWED; REFSETY structured wit.h 

FIELDS:.REFSETY NONREST. 

The following rnetaproduction rules a re added: 

1. l. 1. z} 'REF,: reference to; reference to reference to. 

1. 2. 1. aa) REFSETY: REF; EMPTY. 

1.2. 1. ab) NONREST: UNITED; PL,AIN; forma,t; PROCEDURE. 

, 1. 2. '1.ac} NONREF: NONREST; STOWED. 

'This restricts the nurn,ber of lOf!l·s and m's to 1 a,nd 2., respectively; 

fUi"ther, an element of a multiple value (structured value) cannot be a 

structured value (rnultiple va.lu~}. Tc:p exten.d these restri<:tions also to 

union-modes, the cOl~reeponding productions in section 7. 1. 1 must be 

changed in an obvious way .. 

By this, restriction on modes! on the one hand) tlle problenl pointed out 

above concerning the storage allocation and checking process (at 

run-time) for values of non-elemelltary modes becomes easier and~ 

., on the other hand. copying (')pet"atiou:a occurring in. connection with 

assignations of such values arc;: minim.ized. 

For example, the mode ... decla l"atiotl 

!tr!.C: .. t ~ ~ ( ... t [1 :n] !:.!a! x, 

is no longer allo\ved whereas 

" } 

.... i 

!,t_x:':tS~= (.,«. ~~f!:J t:eat", ... ) 
still ts. 

...5 '"" 
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The representation of the void symbol is reintroduced (as proposed in 

Iiabay ... la .... Neuve) in 

7. 1". 1. z) virtual void dect"!l rer: voidsytnbol. 

In 8. 3. O. 1, correspondingly! IviODE is replaced by }>"10ID. 

1. 3 .. The declaration condition 
II .II! U.il."! "" .... ~ 

"Section 4.4. 4 is extended by the following condition: 

4.4.4. d) If the actual-declar~r of a lnode ... declaration is or contains 

a nlode-indicatiou, then the occurrence of this indication 

is called a l'neutra.ltH occurrence. 

4~ 4. 4. e) No proper progra..m contains an indication-applied Qccurrence " 

which is not neut~al and which is not preceded by the 

indication-defining occurrence' identified. by it. 

Thereforf!\. the following ill no prope:r prograrn: 

beli;n;. 1.. at: ~.! ~ ( ... ); . .. !!!.2 
"but' 

m"od~ t ~ re~l; 
JiSt ""~ ~" 

is a propel' progra.m (\lltith respect to thi!§ ne~" condition). 

With this restricth')n~ the cornpiler can~ during the syntactical analysis* 
f 

ea.~rY distinguish between l~lode ... indications and arlie-indicatiohs, and 

alldifiiculties whif.'!h otherwise can occur i.n connection with indications 

are removed. 

2.. Con.tructioU$ ..•.. . ... ............... 

In 6 •. ,'Z~ 1 the follo\\ring changes are introduced: 

- 6 -



6. Z. 1. c:) STRONGETY collateral row of MODE clause: row symbol. 

STRONGETY MODE unit Het proper pack. 

6~ 1~ L el) firm collateral ro'lV of MODE clause: row symbol ll firm 

MODE balance pack.~ 

At all other places in 6~ 2. 1, npACK" is to be replaced by c1packtf. By 

thi. chaqe a clear distinction between collateral row of MODE claulSes 

and structured with FIELDS clauses ill made. Therefore. the balancing 

proce •• for collateral clau8es is llJimplified and the identification of 

operator. becomes eaaier: in particular, lor the uniqueness condition 

4.4.2 the ver.ion of MR 99 is sufficient. 

z. 2.. Generators 

Local genet.tors are dropped out everywhere with exception of the 

riaht hand side of identity decla rations by the fo~lowing replacement.: 

7.4 .. 1. a) identity declaration: f$~mal WOllE parameteri' equals symbol, 

general actual MODE parameter. 

, 1 .... 1. c) general acttu\l. MODE pa r-ameter: stroll, actual MODE 

parame-ter: MODE loeal generator; special .MODE a.8ignation. 

8" 3" l. L <I) epeci.l reter:ence to MODE &88ilnation.: apecial reference 

to MOD.F; deatina tion,. b~H:omea $~bol. MODE 8ource. 

8. 3. I .. 1. e) special MODE de.tinatioll: MODE local generator. 

S. S. 1.;1.: a) MODE generator; MODE global generator .. 

The ua. of ,loba1,enert!torfS h~ further reatricted by excluding them 

•• boundacript5 .. 

.. The meaaihg of the last restriction t. obvious; for the first one see I zJ. 
That paP~l'" outline. that we can handle local generators by introducing 

all order for the .:8lai~tton of ••• i.natiQllS and row and structured 

. eli.playa. We quote.ere the la .• t aeatenee (01 the conclu8ion) ~f[ZJ: 



"However, one can ask oneself wheth.~r it is sound to determine an 

order in aft. collateral elaboration for this purpose and l'l()t lor e .. g. 

optimization (.if code generation. 'The other alternatives are either 

to complicate the organization of the 'k'ol"king stacks which results 

in !'Un-time inefficiencies, or to reserve location$ on the heap which 

is from a conceptual point of view not very attractive .. " 

,These and other conaideratiol1t't lead us to :remove loea.! generators 

, as coh •• ions (for local gene.rators the sameproblern can arise as 

me'ntioned in II). 1 ) 

In ce'rtain a"ituation8 it can be ua:eflll to have an explicit notation for a 

dere{erencing operatioIL Ther~fore .. the MODE depres$ion is 

reintroduced in the sa.t'l18 way atl in MR 99. 

We replace 5.4. 1. {; ~nd d by:; 

5 .. 4. 1. c) VICTA,L PARA~IETERS and PARAME~rER: Vi c;TAl.t PAP".AMETERS, 

COUllDa 8yn'lbt~)11l VIeT AL PA..R.lJ.I-dETER., 

The effect of this restriction im that tnt!! identity de(:la.~tionB resulting 

from the formal a.ndactual pa'rameters pack are not serially elaborated. 

In fact, their elaboration is defi~'H~~d IUJ f-1(J.U-asi",colmteraP' in th.e following 

.en.e: At fi:rst,aU a.ctual parameter. tit. re e:la,borated in turn a.nd the 

actual values are stored in successive cells of the mtorage part reserved 

- for the calling routine,. Subsequently. the l"outJin'e is enteredl' which means 

that the Qrganization required fer pr'ocedure calt$ is performed$ c. g., 

at ari ng of QrganiMtional data~ loading of an ir~dex register for adressing 

• Of ""C;p,;-" 

1) This point and another one following in Z .. 4- wa" discu$sedwith the 

Brussels 14 .. B.L. E .. Al,..GOL 68 Il"Ot:lP" 
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purposes. This concept a voids unnecessary recursive ca.lls caused 

by the actual ~ram.eter$. I~OWt before elaborating the l"outine, the decL:rtrers 

of the formal parameters pack. are eva,luated if they contain any expre~iaion8~ 

and checks of fOl'n-lal 4uld actual boundHlSts are lnade. 

Tb\"l main reason for introducing the ser-ial elaboration ofparaxnete:n-:; 

was to allow eide effect~ ~s in the exan'lple 

This effect 1st preserved by the quasi-collateral elaboration of 

But. it is no longer possible to havtC:. any defined. side effects between 

formal and actual pararuetel"s, aa intended. e. g. f! by 

Er~<: p ~ ( [1 : (n :~ 3)J .~a; !!!,! bi : .. ~ ; 

. .. p «("I; Z, 3); n) .. 

On@ of th~ aims in de~igning .AI.G()l.i 68 wa.~ tj() i.mprove and 8implify the 

procedure concept of ALCrt)L 60" eep~ciaHy by ~lhninatillg the 

"name-cal1~~f, which require the actual Ik~:rametergto be tl"anst'orn,1.ed 

if the i-th and the (i +l) .... th f(lrm~J param.eter a.re $eparated by a 

ga .. an-symbol the formal declarer of the i"",th para,meter U'luat be 

.Yaluated before the (i + 1 )-tb actual parameter. Tbis rueana in practice t 

that'the compiler has to transforl"n eithel" actual ~.rameters into 

subroutine. which ma.y be called by the program pa rte produced frorn 

formal parametertl. 'or for~l pa'ram6lters into subroutines which lnay 

be called by the obj~ct prolram. parts corresponding to the actual 

·pa.rami'l!tere. 'fhe conaequences are t in principle. the $arru.~ for both 

poa.ibiliUe.~ Fo1" both practical and aesthetic r~a.on. we prefe:r tht~ 

lirat solution which corresponds to the methods g~nerally u$ed for 

... 9 -
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ALGOL 60 .. (Of course, once the parameter. transfer is cornpleted". 

the further handling of th~ parametol'1I is $imple1" than in tbe case 

of ALGOL 60. since new subroutine can$. are not needted~) 

The compiler, theIl, has to pres~'rve the £olh:nving task.: the routine 

is entered before evaluating actual parameters, the formal parameters 

are evaluated a,nd the actual subroutine corretJpon.ding to ea.ch if! immediately 

caned. Such iii. subrouth:ae can requires a. similar effort as a procedure 

call. with all cOllsequencea, COtH-:f.u:ning reloading of index regigter3, 

e .. g .. 

The ALGOL68 Report does not define any correspondence between the 

sequences of gQmmae in the formal or virtual and the actual pa.rametera 

pack. Therefore f the compiler has no informa.tion on whether the 

parameters are to be ela.oorated coll:kterally or not. when Mradling 

procedure calls (especially not" if the primary ol the call is all 

expression or a formal parameter). 

ThE! noft-collateral c·a,ile therefore rD.ust always be preQie"l"ved. Neverthele1!H~, 

there are certain optimization P<HHdbilitie$! (¥) all paramet0:ra can be 

evaluated collaterally {withQut USh.'Ag if,Ub·;r-i:,:i;utinr.:$)fi if no bound check is 

needed; (2) H'the i ... tb. p'i'u,"ameter~ 1. ~]$ .; •• 1; k "" i. doe~ not contain 

ooundlists)J but thtt k ... th d()e~, therl these parameter.- can all be handled 

collaterally, that ie, eventually, trantl!ormed into one single subroutine. 

The •• optimiBtione can be ea!lily implementedt · since no prepass or 

special 8earch fnecbani8= i.e l"flquired~ 

But, in .pite of $uch optimizations .. compiler as -v.rell a9 object progl."am 

and run-time remain lrdrdened and, furthermore" $ince this concept 

will in ,eneral not be used by tlnoJ!'mal u,ser$t~ who a.void, as it is well 

known. cot1tltruetiens who.e tCOllsequetl€::es a re not immediately obvioua t ; 

the re.tr~ctio.n ~: ~;..,collateral b .. nd1i~, or pa~~u:.netet·5 ie made. 

- 10 ... 



.. 10 -

a} t~.!2:.E~t i~, at all placea in 9.3, replaced by 

udo E d01Utn • 
~ -.~ 

b) If E is~ in particula.rlO a 5tl"ong-ch:'Hlh!!d-void ... clau~e and S its serial 

clatuJe! then .2«0 E ~!.elJ may further be replaced by ftdo S doneB ~ 

Finally, it could be useful to' introduce a faci-Uty similar to the lor ... liat 

(with more than one element) in ALGOL cO, 

3. Coercions 

3 .. 1. ?r~ce~ul"inl an;~_ -!O!!!!& 

The coercions procedu.:ring and rowing ere droPlxad Ol~lt (by removing 

Ule StH.:tiollltll 8. 2. 3 and 8. 2. 6). 

In con'H~q.lencef the follo'Yt~ing changes are made: 

• 5';'1:1. l.a)* routine deno'tiii.tion: PROCEDUREdenot.m.tion .. 

5 .. -4 L b) pr()c!}~durewit.h PARAMETERS MOlD den,otation: rO~ltine symbol ~ 

The follo~'ingrtlle :.t-i!t,adn~d~; 

S .. 4- 1. g) prOCedl.lt"te M()fD denotation.! l"outi1i~ symbollt MOln ea&t. 

~. ~ connection 'ft,vith the documep;tation of our A:LGOL 68 Compiler 'we had 

the exp~r.ience that, -if Wtf, ~~e ALGOL 68 itll}'ell ;&$ description language. 

it is very awkV\-~rd in that ~we b,avej> by m,1!!;an,& of ~ selection~ no direct 

llcceau.i to' an object th~ rao~le. of wbich i$ a union moo. and. the value is 

a 8tructtlr:f.td ~abu.\.. In this caae we a,lw-& ys have to go through a conformity 

... 11 "" 
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operation eV0tl if we are su.re about the actual value~ This fact makes 

the description of the compiler (in ALGOL 68) unneceiuul.rily complicated 

a.nd lOftg. 

:lller-efore. we change L 2 .. ·3"- In and. ma.ke the following additiona: 

A. 2Q 3. m) FITTED: dereferenced; depl"ocedured; decomposed. 

1. Z .. 3,. "tl.) ·W·EAV: weak; exclusive. 

l.Z. 3 .. 0) STADt:-SftJ.t.M; air. 

"':8~ 2.0.1. b) exclusive COERCEND: COERCEND; exclusively 

FITTED to COERCEND. 

8 .. 2.2. l. d) exclusively deprocedured to MODE FORM:: procedure 

MODE FORM; fairly FITTED to procedure, MODE FORM~ 

In 8~ 2. 1. l~a and 8. ~~ 2.. La u8TUl.l41y" is replaced by "STAIRl,. and in 

8.2. 1. lb "weakl,.- by nW EA Vlytt . 

A new section 8 .. 2. 9 is added: 

" ul •. 2 •. 9. Decomposed coelcends 

{Coercenda are decompo$~d when it is required t.hat the a priori mode 

should be changedfrotll 'union of LMOODSETY structured with FIELDS 

RMOODSETY t in tatt"'l"lctur,ed wifb FlELDSf" e .. ,. \fin.a ~ x when x is 

declared aa 1:lnio!!,. (t!!. !-t,ru~t,(i~,.a, .!.~! b) ) x.J 

8. 2 .. 90 1. Syntax 

a) .xclu8tvely decomposed to LREFSETY REFSETY structured with 

mo:~S~ ·FOR.M: fairly I1TTED to LREF5ETY union of LMOODSETY 

REFSETY stnu:tured with nEWS RMOODSETY mode FORM; 

LREFSETY Wlion of LJdOODSETY ltEFSETY structured with 

FIELDS RMCX>DSETY mode FORM. 

b) fai:tly decomposed. to REFSETY llEPltOTY structured with .FIELDS FORM: 

fairly FlTTEP to REFSETY union of .LMOODSETY REPROTY 

structured Wl..th FlELDS RMOODSETY mode FORM; REFSETY 

. union of LMOOD5ETY ltEPROTY .truewred'with FlELDS 

R.I400DSETY mode FORM .. 

... 12. -
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8. Z. 9. Z. Semantics 

A decolnpoaed ... coercend is eL.'l.borated in the follo",,-ing steps: 

Step 1: It is preelaborated; the value yielded is considered. 

Step 2: If the mode of the considered value is enveloped by the original 

of the de(,';omposed-coercend, then the considered value is the 

value of t.be decomposed-coercend+ Otherwise the further 

c>:.tt_qoraliQtl is undefined. n 

_~1 •• ~_~Etc description of' the c()~rCiOn8 after these c'ha.lli\.e; 

... ~. _ • .,.:.,:4 graphe.. The i11\odee.of t .. _: .... ~ .... 

modifiedproductiotls from (lJ B. 2. and the directioacJf 
, . 

. corresponds to the direction of the producti.ons. 
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a} strong coercions (8): 

b) firm coerciou$ (£): 

f depr 
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e) 80ft coercions (tl: 

{1." decomposed 
\ 
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Now~ 8,. 5~ z~ 1. a is replaced by 

8~ 5.2 .. t a) REFE'fY MODE selection: MODE field TAG ~elector, 

of symbol" exclusive REFETY· structured. with 

:tJrlELDs,t'tt MODE·field TAG RF!ELDSETY 

$econdary. 

Example: ~Jin. 

stt'Uct .lst (tnt a I! real b h 
$.1 ._:t .• ~~. ~ ~ .... 

etruct sZ :;; (!D..!..a" ~ c); 

~i~ !! a (!...It tl); 
.!! u : ::: !! condition t!!! (1 ~ 1.0) el.* to, ~)!!; 
a of u 

end 

Depending on the condition the value of the foregoing closed ... clause is 

1 or O. 

If we ... ~...n.t to avoid this t11gh dell'>ee of generality which allows u to be of 

a mode united from two .tructu~ed modes both 'CQutainingthe field 

identifier a~ then we nu~y add the following restriction.: 

If the secondary of 1\1 selection 5 isa dccompo~ed ~o.rcend C then 

the mode enveloped by the original of the ~nlyJ direct descendent of C 

may not be united from {at hlelt,$tj two gtructured modes 'which both 

contain afield identifier ide:ntical-with the selector of S .. 

The ·check of. t~i. con9.-ititrnl can be ea.sily' petJi'ol"lned by the (:!ompile r~ 

SQ that ... at least with this restriction - the ,iv'en generalization of 

-tt+ selection does not $&8entially bu.·l'den th~ implernentation . 

. IAt U$ cons'ider thefollo·wing ~n,.amplCli: 

be,in 

,·blt a: 

a:.~~&1F:. [1 s] !!,!:. b,. ~!!~ (1. Z* 3, <it S): b !!!! [ tertj 

.. d -. 
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At nul*ume t after th~ elaboratiotl of tbe lnn~r elosed-clause the working stack 

for thia clo.~d ... e lanse COrtta.i1l8 the multiple value vlb.icb ia i.ta resu.lt., If we 

leave tha inner closed-(!lause then, of coura·e, we want to live up the space 

Oil the working fJuu:k bel.onging to itt but in that e~uu~ this is not possible 

because the Hi:ntermedia:te t
! result is still Deeded. Nowr; we have two 

poesibtlitica (applying 'the usua.l stack teehni.qu.e): 

a) W. do not give up in .ucbca$~$ th~ storage containing the result . 

. b) We tra:naport the result into this part of the w,orking $uck whic:~ 

be1ortl8 to the embracin, clo$ed.cJ.a~u.e .. 

The laatmetbod ~8 very Ume-coneu.minl becauee, in· i~n~l'al, we cannot 

make this tra.ru~PQrt u en b10(:"1:': butt if Y,re want to avoid this tranepo.rt of 

intermediate r~:Hntlts .,., by th~ Ii l"lJt method ... we 10-OlSH! stora.l~ on the 

work.inl stack (of courtte. t.he same can oe.cur in connection with procedure 

results) ... 

So~ if we want to :r.em(JIv·~ ttd.3: problem - thilit can be imp<urt&nt if the sto:rage 

01 the avai1Abl~ comp-ute<r il! tllnaH - we introduc;e the following reetrictiol'! 

.flStep tr The multiple value whi.ch i!J!;~ or ts r~.fe:irred tt) by, the value of 

t;he prinlary, 1.$ ('!on~idel"ed~ if the ",::on.sidel"·ed valu.e is inadllliseible 

\... by the t:ollowing defiIJition). then the .curtner elaboration is: 

'flndeiineCi:,otberwis$a a (~cpy ... ~ ". 

De&itiott of ff:inadmi •• iblo" = 

The value V of a block ( •• e W) or a rontine dE:noUltion C is called 

-iaadmi.sible" * if it i. the valuif!! po.a •• sed by either 

a),a c·oU.ate:ral row of WODE clan.e ll 

b) an appHed OCCUl"re;nce of Ii row of MODE 

, identifier identlfyial a defining ocC'u):t'tmce t;otk~.ined in C;c or 

c) arow·of MODlt:;.Uce .. 

.... 11 "" 
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The changes are li$t~ in the following tabl~~ 

Section 
in (11 

3. 1. l..b . 

3 .. L L. c: 

10nl.'M\ tte r -

flip -

flop -

space -

binary 

octal -

hex -

digit ten ,,~ 

digit eleven 

digit twelve -

digit thi~et1 -

digit fl£teen -

repreaenta tion 

f 

blank 

b 

d 

'e 

over and becomes '''' 
ov~!'b 

modulo and 
becomes ... 

is at most 

ia at lea.st . 

ov~t" ... 

powe~ .". 

lower bound of ."" 

- ........ 

!!.!!! 

~~ .. 

Ie 

elem el -
~ 

'!.2.. 

rerna. rk 

~ re rn<"> ved 

1 It 

0 .1 
.:. (~ 

ne\\\I' 

it 

Ie 

n 

u 

u 

tt 

f.i 

"l 

+:;- u 

A t ~ , 
f~ 

:> tj 

• ~~ 

,. ! 'It 

0 H 

new 

J removed 
i-



remark Section 
ill C.] 
-'"'"----" ~~.-.. ~.-... -. ---~ .. ~--------' .... l _u ..... n_iT.~_b ______ ,._u_.~ 

3 .. L i.e 

3 .. 1. La 

3. 1. 1. e 

upper b~und of 

lower $tate of "" 

upper atate of * 

plus i times 

up -

COnfOrn1.48 to and 
becomes -

18 not ... 

void -

pri.ority ... 

~uh ... 

in "" 

of ... 

t'ow .... 

Gkip ... 

nil .... 

~~ 

1"!'! 
!!fj 

1 

~ 

2riorit.! ;eJ:io 

r 
'-

J 
!!~ 

.!!. 

!!if 
o~ll 
!.!!:; 

~f.2 

Idol 
~. 

(/ 
/j 

r 
l 
r 

1. 
N' 

.J.. 

removed 

U 

tf 

1 ,A#fI n 

:: '" . 

new 

isat removed --
new 

(/ n 

/) .@ 

e removed 

( S!t!!. 

)eAc ",-

-? removed 

t1 
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Of courSEi. such changes are made with regard to a. epeciltl hardware. 

So. du,: repreeeatatione 

are aot available in tb~ ch;l.nct~n," .et of the 1/& U!).it@ of or our installation 

.(card re.ader andprint.r U*ifl,IBM 026H code) and$ there·(o-r.e.-aTe 

~moved .. 

-According to the IU!"Y repr$&entations for &lzlD- AUldlNa-symbol<p the 

di vided-by ... symbol is.. in .addition to the flqua.i .... and the time8-sy.anbol, 

ouly allowed as dyadic operatol". (The correapondibl changes of 

3.0 .. 4. "'-, b and 4 .. 2 .. 11'(: a;r$ obviotu~~ ) 

The changes l,n 3 .. L i.e allow a simple analysll1i of closed""$ cond.itional"" 

aa4e.a ..... elat.uHUJ in an obvi~tt3 ~y~ mi:)rder to &V'-oio. th-e remaillillg 

overloadinl o,{ the opttn- and e.ltHne-gjfymbol$, we l"emove the".U$1011 

,., 2,,, g and, mo:r~over", adopt th~ followiDg t:hange .. ~ 

6 .. 3. 1 .. &) SORTE~t'!\Y clo.&lI1}d~ MOll) claus~:; BORTETY MOlD block 

pac)~ge; SORTETY MOlD com.poun4 pit.c!L' 

,,, I ~ 1 + a) SORTETY ~erial MOlD clause: SO!i..TETY MOlD bloek; 

SOR1'rE~rY WOlD com~ad .. 

6. -j. 1 .. m) soa TET'y M(}ID. bloek~ dec aratiOftpl"$ltJde sequeace-\t 
. . 

soa TET1" MO!D compoWld .. 

£. 1.,1 ... ) SORTE"TY MOltD eompoun4::8eiteo{ SORTETY WOlD 

., elata.'. tN-ms .. 

6,. t .. t, o}~ aerial elatUuJ! SOltTETY .•• rial CIIA'OSE; 

SOltlt.ETY WOlD bJ.oe~; SOB.TETY MOlD compcmnd. 

Ftaally, "we int~ce th,. ~11o~AI chan,. of the 1)its.deno·ta.tiou (seeL 3J ), 

replacmg 5 .. . a~ Le and 3 .. O. 3.c by 

.:5. •. '& ... i.e) .tmetu:redwitll row of boole~JIl rte14 letter aleph denotatiot\;! 

bittlllry -.ymbol. ae-~t'Il ~ •• ,uttu:.; 

ectal .ynlbol~ oc:tal .@que1'lce; 

bex ifymbol, h~x sequence. 



t 

$ .. Z ... 1. d) ~erO~$: G"i,lt ze~; dillit one~ 

$ .. 2* t. e} octal: dilit ~er~. dicit .on.: digit two;:dillt th~e; disit four; 

.;fd:ilit tlve~ digit abc; digit seven; digit eight.. ' 

5. Z .. 1 ~ f). b~lt:iDl$l;T; dl,ft tenaymbol; digit ell.ven symbol: 

(ii-lit tw~l:~re if5ymbol; digittbirteen s}rmboli 

(\i,&11: fO'Qrt~en eynlbcl, diSH: fifteen symbol .. 

. • ,5 ... 1-.. 2 all oc~u:rf'~nceg ot' flipflop. !nii~~YEnbol~ aDd flop-$ymbol 

aft replaced by ~;er.OOB$t 'dilit s.ero,and. disit one. respectively; 

mOl"$Ov .. rl! at the beginnini of .~ction 5,. Z~'2 tte.- following sentence 

l. add": 

·'B·thebi~4'eftotation atart.l5 with .an octai ... t&ymb61 then the octal .... 8ytnbol 
. . . 

t. "plac~ by a binary .... ymbol and ~cb octal is :replae.edby three 

aeMones 'which. r.pl"~.eat the octal ill the binary nwnber .y.t~tJn ... 

11 thebit~~.~notation 1Jm.:rt$ 'with a b&lt",,~ymool theu the he:1t ..... :ymbol 

i. repl&eefl bya binar,-$ymbol and ea~bh~l( i~ re.p~ced by four 

••• ro()lle'-itwilicn repr'e$~ct the hex in the l?1inary ntur-iher 8Ylli\tetn .. 

Alter th~fie repla~em.nt.f if any, tll,. ~l~e of tbe bit;~-d.notattoa is 

~tne-d ~ .. ~. !{)U~1~~:f~ 

t.,:f~'van Wi~q'r4.'n (:&1..). B~ J. Mailloux. J. E. L; Peck, 

~a4 c. ft .. A.a .Ko._~$t •• ~J~Ii~. ~healpl"ithmie lanlQI. ALGOL 61. 

NQa. Math ... '14(1't')1l 1;~Z"I~ 

·tz:1 p~ ~~an~a.ft~ J.- Lewi.aMJ.- P .. C.a:rdu.el.Loe.,1. Generators 

~Dcl th·e AIAlOL 6& l\lrOirliJ.l1 ~'ck1f Teebical Note N6l, Ai .. B ... L .. E .. 

·&.Il,'Htlt'fi ~t~ __ :Jt;~ 191". 
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