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AB26.2. COILRFESPONDE~ICE 

AB26.2. t . R e t a i n e d  d a t a - o b j e c t s  

18 Ebury S t r e e t ,  
London 8 If 1. 

May 12th 1967 


To: Members of  WG2.1 and E d i t o r ,  AB. 

An e s s e n t i a l  f e a t u r e  of  ALGOL60 was t h e  t r a n s i e n c e  of  a l l  d a t a  t o  
t h e  scope  - e x t e n t  i n  t i m e  - of  t h e  b l o c k  i n  which i t  was d e c l a r e d .  

Thus  t h e  n o t i o n  of d a t a  whose scope  i s  more e x t e n s i v e  t h a n  t h e  
p rogram t h a t  c r e a t e d  or re ferred  t o  i t  i s  o u t s i d e  t h e  u n i v e r s e  i n  which  
an ALGOL program l i v e s  and d i e s .  

The p u r p o s e  of  t h e  l e t t e r  i s  t o  b r i n g  t o  t h e  a t t e n t i o n  of ~ 2 . 1  
t h e  need  t o  be a b l e  t o  m a n q e  such  d a t a  i n  u n i v e r s e s  i n  which  we can hope 
t o  be s b l e  t o  code  in  ALGOL67. I t h i n k  s p e c i f i c a l l y  of  p a r a l l e l  p r o c e s s e s  
c o o p e r a t i n g  and com pe t ing  t h r o u g h  a c o r e  of r e t a i n e d  d a t a - o b j e c t s .  

The f o l l o w l r ~  a r e  t h e  f a c i l i t i e s  I see  r e q u i r e d .  
I )  The a b i l i t y  t o  c r e a t e  r e t a / n e d  o b j e c t s .  
2) The a b i l i t y  t o  c o n t r o l  t h e  l a t e r  a c c e s s  of  £ o r e l s n  p r o c e s s e s  t o  t h e  

r e t  aimed o b j e c t  s .  

a~ To r e a d  

b) To a l t e r  

c) To e x e c u t e  

d) To d e s t r o y  


3) 	 The a b i l i t y  of  f o r e i g n  p r o c e s s e s  t o  a c q u i r e  a c c e s s  r i g h t s  t o  r e t a i n e d  
o b j e c t  s .  

4) 	 The a b i l i t y  of  p r o c e s s e s  t o  assume t e m p o r a r y  c o n s t a n c y  or  e x c l u s i v e  
a c c e s s  t o  r e t a i n e d  o b j e c t s  and t h e  s e q u e n c i n g  of  p r o c e s s e s  msk lns  
c o n f l i c t i n g  demands .  

I do no t  b e l i e v e  t h a t  t h e  s e m a n t i c s  o f  uha t  i s  r e q u i r e d  i s  y e t  
s u f f i c i e n t l y  w e l l - u n d e r s t o o d  for  WG2.1 t o  l a y  dmm t h e  s y n t a x  i n  which 
t h e s e  a b i l i t i e s  s h o u l d  be e x p r e s s e d ;  however  I b e l i e v e  i t  t o  be t i m e l y  
t o  admi t  t o  ALGOL67 r e t a i n e d  o b j e c t s ,  l e a v i n g  open f o r  F u t u r e  work 
s p e c i f i c a t i o n  of t h e  commands t h h t  e n a b l e  them t o  be managed.  

J . G .  L a s k i  

s u p p o r t e d  by If. Woodger 
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AB26.2.2. Features essential f ora workable ALGOL X 


[The following letter from D.T. Ross to A. van Wijngaarden and B.J. Mailloux 

is reproduced here at the request of its author, May 19th 1967. -Ed.] 


Electronic Systems Laboratory, 

Massachusetts Institute of Technology, 

Cambridge, Mass. 02159. 


October 20, 1966. 

My primary activity since my return home last Friday, (except for 
sufficient time to plow through the correspondence which had accumulated 
during my absence), has been to try to collect and make explicit mY suggested 
modifications to Warsaw-2 [a workin~ document of WG2.1 - Ed.] for possible 
incorporation into the next draft of ALGOL X. As usual, it has been very 
difficult to keep features which will be appropriate for ALGOL Y (or perhaps 
ALGOL Z) from intruding, but I think I can summarize here for you those 
features which I feel are not only appropriate but necessary for a successful 
ALGOL X if it is to be more than a prettied-up version of some of the features 
which now exist in our AED-O System with a few additions. I hope ALGOL X 
can be much more. 

As was apparent from the Warsaw meeting, the crucial question concerns 

the explicit use of references or pointers ,n the language, and the implications 

of this on the dynamic handling of free storage. In our present AED-O system, 

these features are ~mite explicitly present in raw form, and the net effect is 

that the sophisticated ~:ser can do almost anythzng he desires, but there are 

numerous pitfalls for the average user. Although AED-O is supposedly a high- 

level compiler language, bezng an extension of AL~;ULbO, nonetheless, Zt xs 

very much at the level of detazled, free-wheelzng machzne-code programming 

with respect to the subject matter. I have been making the analogy that FAP 

is to FORTRAN as AED-O Zs to a true hzgh-l,vel languase for plex progr~mming. 

I would like to see if we could make ALGOL X be ,auch more of a hzgh-level, 

reliable, pitfall-free language, at least for a proper subset capable os dozng 

the basic record handling, l thz.k Zt is unreasonable to expect the mass of 

potential users to become suffzciently sophistzcated to work properly with 

anything less. 


Although I have not yet plowed back through the material in Warsaw-2 

for a re-check, I believe your description of the level process is exactly 

the appropriate mechanism for the internal operation of any ImplementatiOn 

of this sort of system. Therefore, in the suggestions that follow, there is 

no attack on the reference concept itself, but only an attempt to hide these 

delicate matters in the sub rosa workings of the system. The intent is to 

save the user from a great deal of intricate, complex, repetitive thinking, 

and to protect him frim subtle and very-easy-to-make errors. 


P r i n c i p l e  f e a t u r e  s 

In  o r d e r  to  c o m p l e t e l y  e l i m i n a t e  t h e  concept  of r e f e r e n c e  ft~om t h e  
l anguage  i t s e l f ,  i t  i s  n e c e s s a r y  t o  have t h e  e n t i r e  sys tem based upon t h e  
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concept  of  m a n i p u l a t i o n  of " o b j e c t s ' ,  where an o b j e c t  may be an i n t e g e r ,  a 
r e a l - n u B b e r ,  a epe rson  r ,  o r  a v a r i a b l e  of t h e  program,  or  a v a r i a b l e  whose 
v a l u e  i s  a v a r i a b l e  of t h e  program, e t c . .  The on ly  way in  which an o b j e c t  
can be a c c e s s e d  o r  m a n i p u l a t e d  i s  by a s s i g n i n g  i t  t o  be t h e  v a l u e  of some 
a p p r o p r i k b e  v a r i a b l e  or  f i e l d .  The re  can be no unas s igned  o b j e c t s  in  l imbo.  
The sys tem then  i s  conce rned  wi th  o b j e c t s ,  v a r i a b l e s ,  and p r o c e d u r e s  which 
a c t  on o b j e c t s  which a r e  v a l u e s  of v a r i a b l e s .  

I n  a d d i t i o n  t o  t h e  a b i l i t y  t o  d e f i n e  new t y p e s  of o b j e c t s  as c a r t e s i a n  
p r o j e c t s  of  a l r e a d y - d e f i n e d  o b j e c t s ,  i t  i s  n e c e s s a r y  t o  group v a r i o u s  
of o b j e c t s  i n t o  c l a s s e s ,  ( i . e . ,  group s u b - c l a s s e s  i n t o  c l a s s e s  to  use  Tony 
Hoare" s t e r m i n o l o g y )  so t h a t  a p o w e r f u l ,  but  F u l l y - c o n t r o l l e d  and c o n s t r a i n e d  
d e s c r i p t i v e  mechanism r e s u l t s .  With t h i s  mechanism i t  i s  p o s s i b l e  t o  a s s i g n  
o b j e c t s  as v a l u e s  t o  v a r i a b l e s  or  t o  f i e l d s  of r e c o r d s .  With ALGOL Y or  Z 
i t  w i l l  not  be n e c e s s a r y  to  be e x p l i c i t l y  conce rned  wi th  how t h i s  a s s i g n n e n t  
t a k e s  p l a c e ,  but  a t  t h i s  po in t  in  t ime  i t  appears  t o  be n e c e s s a r y  t o  have a 
new word W c o ~  in  t h e  l anguage  in  o r d e r  to  i n d i c a t e  when a new and d i s t i n c t  
v e r s i o n  o£ an o b j e c t  i s  t o  be c r e a t e d  and a s s i g n e d .  F u r t h e r m o r e ,  a l t h o u g h  
f o r  ALGOL Y t h i s  would not  be n e c e s s a r y ,  f o r  ALGOL X i f  t h e  o b j e c t  i s  an e n t i r e  
p l e x  s t r u c t u r e ,  i . e . ,  a whole network of i n t e r - c o n n e c t e d  r e c o r d s ,  copying  
of such s t r u c t u r e s  must be pe r fo rmed  by an e x p l ~ i c i t t y - w r i t t e n  p r o c e d u r e .  

F i n a l l y ,  a l t h o u g h  i t s  n e c e s s i t y  i s  p o s s i b l y  d e b a t e ~ l e ,  an e x t r e m e l y  
n a t u r a l  and u s e f u l  a d j u n c t  to  t he  e n t i r e  system i s  a p r e s e t  or  i n i t i a l i z a t i o n  
f a c i l i t y ,  so t h a t  t he  i n i t i a l  v a l u e s  of a l l  v a r i a b l e s  can be e x p l i c i t l y  
c o n t r o l l e d .  Th i s  a l s o  a l lows  e la l~ora te  i n i t i a l i z e d  p l ex  s t r u c t u r e s  to  be 
i n c o r p o r a t e d  d i r e c t l y  i n t o  a i~rogl~am by t h e  compi l e r  r a t h e r  than  hav ing  program 
s t a t e m e n t s  which l a b o r i o u s l y  ~ e n e r a t e  t he  seine i n i t i a l  s t r u c t u r e  each t ime t h e  
program i s  begun.  

These  then  a r e  t he  f e a t u r e s  which I f e e l  a re  n e c e s s a r y  f o r  ALGOL X 
i f  i t  i s  to  f u l f i l l  i t s  i n t e n d e d  r o l e .  There  a re  many o t h e r  t o p i c s  which a r e  
n a t u r a l  e x t e n s i o n s  of t he  above b a s i c  i d e a s ,  but  t h e s e  can a p p r o p r i a t e l y  be 
h e l d  f o r  t he  s u c c e s s o r s  to  ALGOL X. I now wi l l  e l a b o r a t e  on each of t he  
above f e a t u r e s .  

C lass  and Type D e f i n i t i o n . s  

Fo l lowing  t h e  e x a n p l e s  of Hoare" s s u ~ e r  s e s s i o n  n o t e s  (pages  9 and 16) 
but  changing  v o c a b u l a r y  words and sequence  so t h a t  t k e  n o t a t l 6 n  f o r  c a l l i n g  
a r e c o r d  i s  more p a r a l l e l  t o  t h e  d e f i n i t i o n ,  we have t h e  f o l l o w i n g  n o t a t i o n .  
To d e f i n e  a new type  of r e c o r d :  

t ~  pe r son  C i n t e g e r  d a t e  of b i r t h ;  boo lean  male ;  Cperson) f a t h e r ,  

e l d e r  s i b l i n g ,  younges t  o f f s p r i n g ) ;  

Then T may be d e c l a r e d  t o  be a pe r son  v a r i a b l e  by w r i t i n g  

(pe r son )  T; 

a f t e r  which a p a r t i c u l a r  pe r son  may be c r e a t e d  as t h e  v a l u e  of T by 

T := pe r son  (7908, t r u . e , , , )  ; 

(The empty a rg tmen t  p o s i t i o n s  a r e  e q u i v a l e n t  t o  Tony" s n u l l . )  
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In order to define a class of types we write: 


class expression is constant (real value) or_a variable (string printnmne) 


ora class pair i_s (sum ora difference o ra product 


or~quotient)((expresslon) left operand, right operand, 


derivative); 


after which we may declare new variables that are of type express/on, constant, 

pair, and product 


(expression) X; (constant) Y; (pair) Z; (product) Q; 


and create values to be assigned to those variables. 


X := Y := constant (10.5); 


Z := Q := p r o d u c t ( v a r i a b l e ( ' A L P l l A ' ) ,  constant(2.), constant(2,)); 

In general if A is an identifier of a class name, B and C are types, 

D through M are field declarations such as "real value', etc., and D ° through 

M* are actual expressions of the corresponding types, in general: we have 


may be none types may be none 


~ l a s s  A i._s (D ,E ,F) (B(C, I I )  o r a  C ( I , J ) ) ( K , L , M ) ;  

X : :  B ( D ' , E ' , F ' , G ' , t I * , K * , L ' , M  ") 4k_~._~.__call s 

Y := C(D',E',F',I°,J',K',L',M °) ~ 11 

Another feature which is quite essential if reasonable implementations 

are expected, is some means for specifying the size of various fields so that 

multiple fields may be packed into a single word on implementation. This could 

be done either in terms of ranges, 


type person (integer date of l,irth frop, 1850 to 1966, ... 


or number of bits 


person (i.nteger 13 bxts date of birth, o.. 


or best of all, by giving a transformation function to l,ermit efficient encodingg 

t~ person (integer 7 bits (date of birth - 1850), ... 


(It probably would be best to require that both the transformation and its 

inverse be provided explicitly for storing and retrieving values of the field.) 

This transformation feature may perhaps be an ALGOL Y feature, as is the 

concept of "coupled" or "constrained" fields in which formulas are givem as part 

of the record definition, which automatically set certain fields to be 

functions of values in other fields. An example would be a geometric vector 

record in which in addition to fields speczrying the end points, another field 

contains the length of the vector. You wilt recall our brief discussions in 

Warsaw m)out the difficulty or' thinking of algebraic operations on records to 

produce other records. I believe the concept or coupled fields is a necessary 

component of any such scheme (probably ALGOL Z). 
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Parameter  Mechanism 

The key concept  f o r  a p a r a m e t e r  machan isa  which i s  c o n s i s t e n t  wi th  
t h e  whole s e t  of  remarks  in  t h i s  l e t t e r  i s  t h a t  when a p r o c e d u r e  i s  c a l l e d ,  
t h e  a c t u a l  p a r a m e t e r s  of t h e  c a l l  p r o v i d e  o b j e c t s  which a r e  used as  v a l u e s  
whereve r  t h e  formal  p a r a m e t e r s  appea r  in  t h e  p r o c e d u r e  d e f i n i t i o n .  In  o t h e r  
words,  t h e  problem of r e f e r e n c e  v e r s u s  n o n - r e f e r e n c e  which consumed so much 
of our  t ime  i n  t h e  Warsaw d i s c u s s i o n  i s  p r i m a r i l y  a m a t t e r  of implementa t ionp  
but  as f a r  as  t h e  u s e r  of t h e  l anguage  i s  c o n c e r n e d ,  a l l  a c t u a l  p a r e m e t e r s  a r e  
o b j e c t s .  In  o r d e r  t o  o b t a i n  t h e  r e f e r e n c e  k ind  of a c t u a l  p a r a m e t e r ,  t h e n  i t  
i s  n e c e s s a r y  m e r e l y  t o  enab l e  t h e  l anguage  t o  r e f e r  to  t h e  v a r i a b l e s  of a 
program as  o b j e c t s .  The i n t r o d u c t i o n  of  a new v o c a b u l a r y  wordp ~ , 
a l l ows  t h e  i n t r o d u c t i o n  of a meta  language  l e v e l  in  which program v a r i a b l e s  
a r e  t r e a t e d  as o b j e c t s  in  t h e  same way as pe r son  o b j e c t s ,  or  r e a l  or  i n t e g e r  
o b j e c t s .  Thus f o r  example t h e  p r o c e d u r e  Winner p r o d u c t "  of S e c t i o n  12 .2 .2  
of  Warsaw-2 A might beg in  by:  

le__t r e a l  v roc  i n n e r p r o d u c t  ( i n t  v..~. i ,  i n t  n, r e d .  v roc  x i , y l )  b~  . . .  

Note t he  p a r a l l e l i s m  between " I n t  p a r "  and " r e a l  p . . ~ . ' .  T h i s  i s  r e a l l y  t h e  
p o i n t  of i t  a l l .  As f a r  as t h ~ u s e ' r ' o f  t he  language  i s  conce rned ,  he has  
o b j e c t s ,  v a r i a b l e s ,  and p r o c e d u r e s  wi th  which he may work. Example 12.2..J 
would read  

le.==t r e a l  proc  inprod  (re=ol re ' ray [ l : n ]  a, b) b~ . . .  

because  an a r r a y  i s  i t s e l f  a s u i t a b l e  o b j e c t .  ( I . e .  t h e  use  of r e f  h e r e  in  
Warsaw-2 i s  r edundan t  when a r r a y s  a r e  o b j e c t s . )  Note t h a t  s i n c e  a r r a y s  a lways 
must be a r r a y s  of same type  of t h i n g ,  I recommend moving t h e  word r e a l  to  come 
f i r s t .  Also  t h e  f a c t  t h a t  n i s  an i n t e g e r  need not be e x p l i c i t l y  s t a t e d .  

Note t h a t  f u l l  t ype  c o n t r o l  as d e s c r i b e d  in  t he  p r e v i o u s  s e c t i o n  
a p p l i e s  t o  a l l  formal  p a r a m e t e r s  of p r o c e d u r e  d e f i n i t i o n s ,  so t h a t  when a 
p r o c e d u r e  i s  c a l l e d ,  i t  i s  n e c e s s a r y  mere ly  to  w r i t e  t h e  e x p r e s s i o n  or  i d e n t i f i e r  
which s p e c i f i e s  the  o b j e c t  be ing  t r a n s m i t t e d .  

In  t h e  p r o p e r  subse t  of ALGOL X, t he  ~ord va r  would be p e r m i t t e d  only  
as i l l u s t r a t e d  above in  t he  s p e c i f i c a t i o n  o£ formal  p a r a m e t e r s ,  whereas in  t h e  
f u l l  ALGOL X, wi th  i t s  "u se r  beware"  p o t e n t i a l  p i t f a l l s ,  i t  would be p o s s i b l e  
t o  d e c l a r e  v a r i a b l e - v a l u e d  v a r i a b l e s  such as 

I n t  v a t  X; in..t va_r. v a ,  r Y; 

I . e . ,  an i n t e g e r  v a r i a b l e  may be a s s i g n e d  as va lue  of X, and X, be ing  an in teger - -
v a r i a b l e  v a r i a b l e ,  i s  s u i t a b l e  as a v a l u e  f o r  Y. 

Zones I D e c l a r a t i o n s  m and Copies  

As I t r i e d  t o  e x p l a i n  s e v e r a l  t imes  in  Warsaw, t h e r e  i s  a fundamenta l  
d i s t i n c t i o n  be tween  zone s t r u c t u r e  which c o n c e r n s  t he  p h y s i c a l  space of e x / s t e n c e  
of  o b j e c t s ,  and b lock  s t r u c t u r e  which conce rns  t h e  scope of i d e n t i f i e r s .  Zone 
s t r u c t u r e  and b l o c k  s t r u c t u r e  a r e  complementary ,  and may in f a c t  be confused  
and i d e n t i f i e d  i f  o b j e c t s  a r e  r e s t r i c t e d  to  s i n g l e  word l e n g t h s  as in  ALGOL60, 
bu t  t h e y  must be r e c o g n i z e d  as d i s t i n c t  as soon as " l a r g e "  o b j e c t s ,  such as 
r e c o r d s ,  arrays ,  and m u l t i p l e  I o ~  v a l u e s ,  and p l ex  s t r u c t u r e s  a r e  c o n s i d e r e d .  
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Othe rwise  e f f i c i e n t  i m p l e m e n t a t i o n  becomes i m p o s s i b l e ,  and t h e  r i c h n e s s  of t h e  
l anguage  s u f f e r s .  Al though  I su spec t  t h a t  in  ALGOL Z ( o r  perhaps  i t  should  be 
ALGOL omega) zone s t r u c t u r e  could i t s e l f  be t r e a t e d  e n t i r e l y  sub r o s a ,  and 
only  as  part  of  the  implementa t ion ,  f o r  ALGOL X i t  seems t o  be n e c e s s a r y  t o  be 
aware of i t  when the  f e a t u r e s  of t h e  l anguage  a r e  d e s c r i b e d .  I do not  p ropose  
t h a t  e x p l i c i t  zone t e r m i n o l o g y  be i n c l u d e d  in  AL6OL X, a l t h o u g h  i t  should  be 
i n c l u d e d  in  ALGOL Y because  i t  y i e l d s  much more e l e g a n t  and e f f i c i e n t  problem 
r e p r e s e n t a t i o n  in  many c a s e s .  For  ALGOL X, however,  i t  seems s u f f i c i e n t  on ly  
t o  be conce rned  wi th  zone s t r u c t u r e  as i t  r e l a t e s  t o  t h e  b lock  s t r u c t u r e .  

Another  s i m p l i f i c a t i o n  f o r  ALGOL X i s  t o  c o n t i n u e  to  t r e a t  d e f i n i t i o n  
and d e c l a r a t i o n  as  one and the  same t h i n g ,  a l t h o u g h  as I t r i e d  t o  d e s c r i b e  in  
Warsaw, I b e l i e v e  t h e  d i s t i n c t i o n  i s  ve ry  i m p o r t a n t  f o r  ALGOL Y. I t  i s  in  
p r e p a r a t i o n  f o r  such d i s t i c t i o n  t h a t  t he  above examples of p r o c e d u r e  d e f i n i t i o n  
beg in  wi th  ~ l e t  r e a l  p roc  ~ r a t h e r  than  mere ly  ~real  p,~.~wo When the  d i s t i n c t i o n  
i s  m~ie, we can d e c l a r e  and d e f i n e  a p r o c e d u r e  s e p a r a t e l y  or  t o g e t h e r  ( a  f e a t u r e  
which i s  needed f o r  s e p a r a t e  c o m p i l a t i o n s  and u s e f u l  in o t h e r  ways as w e l l ) .  

real proc inprod( . . .  declaration 

let inprod be definition 


J~. real pro¢ inprod( ... ) b=~ ... definition and declaration 


For ALGOL X only the latter case ~oLdd be allowed for procedure, type, and 

class definitions. (In AED-O we now say define.., to be instead of the 

shorter let .... b_~ .) 


A variable or field of a given type can only be declared within the 

scope (in the f lock structure sense) of that type's definition, for ALGOL X. 

The simplest implementation would also create all records for objects of that 

type in the zone associated wxth the definition block. Since the previous 

suggestions provide complete type and class constraint, however, it appears 

to be a fairly straightforward task for an implementation to associate with 

each record generator call (which I prefer to think of as a call on the record 

type itself, without the concept of a generator being involved) the outermost 

zone to whlch actual assignment of that object need be made. Even though a 

type may be defined in the outermost block, an individual record of that type 

may only be used as value (however indirectly) in an inner block, in which 

case the zone of the inner block should be the place of residence of that 

particular object. The compiler can qulte easlly trace through all possible 

assignments in which that object ap|~ears on (or participates in) the right- 

hand side to determine the required zone. 


Although as I mentioned before, ALGOL Y or Z may not require it, 

ALGOL X appears to rcquire the vocabulary word CoDY in order to specify when 

a fresh copy (using the record generator) should be made for assignment as 

value. The idea is that each unique object exists in the zone structure 

exactly once, so that an explicit copy command is required if duplicate copies 

are desired. If X is a person variable, then 


Y := ccopy X; 

would m e r e l y  a s s i g n  to  Y a d u p l i c a t e  copy of t he  pe r son  r e c o r d  ( p o s s i b l y  in  a 
different zone, if Y is subsequently assigned in a more restricted scope than 

that of X). In a similar way, 
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Z := copy X (1906, F, , , ) ;  

would make Z be a female  pe r son  born in  1906 with  t h e  same r a t h e r ,  e l d e r  
s i b l i n g  and y o u n g e s t  o f f s p r i n g  as X. ( I n  copy ing ,  a n u l l  space  s p e c i f i e s  
no change in  v a l u e . )  Note t h a t  copy only  w i l l  copy s i n g l e  r e c o r d s .  Copying 
of e n t i r e  r e c o r d  s t r u c t u r e s  would have t o  be done by an e x p l i c i t  program 
w r i t t e n  by t h e  u s e r .  

For ALGOL Y I w i l l  p ropose  t h a t  t h e  concept  of t y p e  be augmented t o  

i n c l u d e  e n t i r e  p l ex  s t r u c t u r e s  r a t h e r  t han  mere ly  s i n g l e  r e c o r d s .  Thus f o r  

example,  a p l e x  of t y p e  f a m i l y  could  be d e f i n e d  in  t e rms  of t he  f a t h e r ,  

s i b l i n g ,  and o f f s p r i n g  f i e l d s  of p e r s o n - t y p e  r e c o r d s .  Then e n t i r e  f a m i l i e s  

can a l s o  be m a n i p u l a t e d  as s i n g l e  o b j e c t s .  A f a m i l y  might  be d e f i n e d  by 

some such n o t a t i o n  as  


1 ~  f a m i l y  i s  pe r son  ( ,  , not  n u l l ,  not  n u l l ,  not  n u l l ) ;  

i n  which t h e  n o t a t i o n  "not n u l l "  i n d i c a t e s  t h a t  in  t h e  p r o c e s s  of r e c u r s i v e l y  
copying or  o t h e r w i s e  scann ing  t o  d e t e r m i n e  t h e  b o u n d a r i e s  of a p lex  of t ype  
f a m i l y ,  t h e  v a l u e s  of t h o s e  components a re  to  be e l a b o r a t e d  as  long as t h e y  
a r e  not n u l l ,  i , e . ,  a n u l l  v a l u e  in one of t h o s e  f i e l d s  would t e r m i n a t e  t h e  
r e c u r s i v e  e l a b o r a t i o n .  A r i c h e r  t e r m i n o l o g y  than  t h i s  i s  r e q u i r e d  f o r  t h e  
f u l l  j ob ,  however .  

As to  t h e  d e s t r u c t i o n  of r e c o r d s ,  t h e  zone s t r u c t u r e  coupled with  
b l o c k  s t r u c t u r e  p r o v i d e s  t h e  b a s i c  mechanism, but  c o n s i d e r a b l y  more e f f i c i e n t  

schemes may be implemented by p u t t i n g  a r e f e r e n c e  count in t h e  p h y s i c a l  
r e c o r d  i t s e l f  and d e s t r o y i n g  t h a t  r e c o r d  whenever t he  count becomes ze ro .  
Or one can do a s t a n d a r d  LISP type  garbage  c o l l e c t i o n  ( a t  much g r e a t e r  
expense  than  in  LISP, however ,  due to  t h e  more complex d a t a  s t r u c t u r e ) .  
I t  may a l s o  be p o s s i b l e  to  have t h e  compi l e r  a u t o m a t i c a l l y  i n s e r t  i n d i v i d u a l  
d e s t r u c t i o n  commands at  a p p r o p r i a t e  p l a c e s  on t h e  b a s i s  of t h e  scan of usage 
mant ioned above.  

p r e s e t  F a c i l  lt~y 

A f i n a l  f e a t u r e  f o r  ALGOL X conce rns  augment ing t h e  c o n s t a n t  

d e c l a r a t i o n  f e a t u r e  of Warsaw-2 by t h e  a b i l i t y  to  p r e s e t  or  i n i t i a l i z e  

t h e  v a l u e  of any t y p e  of v a r i a b l e .  For  example: 


r e a l  pi  := 5.14159; 

p e r m i t s  one t o  w r i t e  t h e  s h o r t  i d e n t i f i e r  "p i "  i n s t e a d  of t h e  l o n g e r  s t r i n g  
of d i g i t s ,  but  t h e  "p i "  a lways has t h e  same c o n s t a n t  v a l u e .  

p r e s e  t r e a l  X := 5. t4;59; 

on the  o t h e r  hand would make X be a r e a l  v a r i a b l e  whose i n i t i a l  s e t t i n g  i s  t h e  
i n d i c a t e d  v a l u e .  O the r  v a l u e s  may, however ,  be a s s i g n e d  to  t h e  v a r i a b l e  X 
in  t h e  o p e r a t i o n  of t h e  program. 

Th i s  f e a t u r e  becomes p a r t i c u l a r l y  i m p o r t a n t  in  t h e  c a s e  of r e c o r d  

v a r i a b l e s  s i n c e  a n e x p r e s s i o n  such as  


v r e s e t  T := pe r son (1908 ,  t r u e , , ,  persan(;937,  f a l s e ,  T, J : p e r s o n  

(1935, t r u  e,  T, person(1934, t r u e ,  T , , ) ,  

person(1964, t rue ,  3 , , )  ,)  ; 
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would create at one whack [ouch!] the entire plex structure on page 11 of 

Hoare" s summer notes. Note that J is a label attached to a particular call 

for a person record, and used only within the preset statement range for 

establishing the necessary connection. The person variable T which is 

actually a variable of the program cen serve the same role within the present 

st at ement. 


In general, preset blocks may contain arbitrary declarations and 

variables, so that the right-hand sides of preset statements may be arbitrary 

expressions in the language. Preset blocks obey the same block structuring 

as the same program itself by implication. For example 


begin 


preset begin 


end preset 


nested 


b e~inpreset---end presetbe£in .~ 4,--- -- ~ ' ~  


end 


so that a full but independent block-structuring is available for the right- 

hand sides of preset statements. Identifiers appearing within a preset block 

but not declared within the preset block structure are variables from the 

program block structure. 


Conc lus ion  

These then are the features which I feel at present are essential for 

a workable ALGOL X. I am indeed sorry that I must present these ideas to you 

in this informal fashion, but my profound unfamiliarity with the fine rigor 

of Warsaw-2, coupled with the fact that I already have expended much mo/~e time 

than I should in thinking through these various ideas, makes it impossible 

for me to attempt a rigorous formulation. Even if I had the time to spend, I 

suspect it ~ould take me so long to achieve facility with your techniques that 

the transmission of the ideas themselves would be delayed far too long to be of 

any use . My impression in Warsaw was that the actual incorporation of most of 

these ideas into the modified Warsaw-2 would not be terribly difficult for one 

who knew how tc go about it, so that I hope you wxll be able to follow through 

on the incorporation of these ideas into ALGOL X. 


I am sure that the presentation here contains some obscure points, 

and I hope that you will feel free to bombard me with questions, complaints, 

and suggestions to further clarify the concepts. 


Douglas T. Ross, 

Head, Computer Applications Group. 
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AB26.2.5. Comment on AB25.5.2. 

5575 Alma S t r e e t ,  Apt.  554, 
Pa lo  A l t o ,  C a l i r o r n i a  94506. 

June 5 t h  1967 

In AB25.5.2 I .D .  H i l l  d i s c u s s e s  t h e  f o r  s t a t e m e n t  p roposa l  of 
Wir th  and Hoare which t r e a t s  t h e  c o n t r o l l e d  v a r i a b l e  as a dummy i m p l i c i t l y  
d e c l a r e d  l o c a l  t o  t h e  f o r  s t a t e m e n t .  H i l l "  s c l a im t h a t  t h i s  n o t i o n  d e s t r o y s  
t h e  copy r u l e  concep t  f o r  p r o c e d u r e s  wzth name p a r a m e t e r s  i s  in  e r r o r .  
The c o n t r o l l e d  v a r i a b l e  can s imply  n e v e r  be a f f e c t e d  by a p p l i c a t i o n  of t h e  
copy r u l e .  

I t  i s  t r u e  t h a t  Hi l l "  s Program I does  not  in  t h e  Wir th  and Hoare 
l anguage  pe r fo rm t h e  sum t h a t  i t  does as an ALGOL60 program. But n e i t h e r  
does  Hi l l "  s Program 2 r e s u l t  from h i s  Program I by a p p l y i n g  t h e  copy r u l e ,  
i f  t he  c o n t r o l l e d  v a r i a b l e  i s  a dummy. A p p l i c a t , o n  of t h e  copy rmle t o  
Program I r e s u l t s  in  a program wxth the  same pe r fo rmance ,  and so no c o n f l i c t  
w i t h  t h e  copy r u l e  as a s e m a n t i c  d e v i c e  a r i s e s .  

L a r r y  L. Bumgarner 

AB26.2.4 Col lec t ion . .  of t e s t e d  algor! t .hms 

Chelsea  Co l l ege  of S c i e n c e  
and Techno logy ,  

Computer C e n t r e ,  
Manresa Road, London SW 3 

August 1967 

I t  
I am e n c l o s i n g  a 

would be most h e l p f u l  
l i s t  of our  
i f  you could  

c u r r e n t  h o l d i n g  of t e s t e d  a l g o r i t h m s .  
draw AB reade r s "  a t t e n t i o n  to  our  

c o l l e c t i o n ,  and our  d e s i r e  t o  e n t e r  i n t o  exchange a r r a n g e m e n t s .  

As a g e n e r a l  r u l e  we t e s t  a l g o r i t h m s  f o r  t h e o r e t i c a l  c o r r e c t n e s s ,  
l i m i t a t i o n s  and p e r f o r m a n c e .  A m a s t e r  f i l e  i s  t hen  w r i t t e n  which i n d i c a t e s  
t h e  scope and u s e ,  wi th  examples .  I would welcome h e a r i n g  from people  
i n t e r e s t e d  in  a c o l l a b o r a t i v e  e f f o r t  in  t h i s  f i e l d ,  and we would put them 
on our  m a i l i n g  l i s t  f o r  new m a t e r i a l  and changes .  Of cou r se  we would 
expec t  a r e c i p r o c a l  a r r angement  ! 

Our c u r r e n t  e f f o r t s  a r e  c o n f i n e d  t o  ALGOL v e r s i o n s  of a l g o r i t h m s ,  
but  we would a l s o  be d e l i g h t e d  t o  r e c e i v e  m a t e r i a l  in  o t h e r  l anguages  wi th  
a view t o  i t s  hand t r a n s l a t i o n  i n t o  ALGOL and subsequent  e v a l u a t i o n .  

R icha rd  F. Shepherd ,  
D i r e c t  o r .  

[The c u r r e n t  l i s t  c o n t a i n s  549 a l g o r i t h m s  from s o u r c e s  i n c l u d i n g  CACM, 
R e g n e c e n t r a l e p  Cooenhagen, S t a n f o r d  U n i v e r s i t y ,  Mathemat i sch  Centrum 
Amsterdam, NPLp TH Munich,  . . . .  - E d . ]  
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AB26.2.5 I n t e g e r  R e v r e s e n t a t i o n  f o r  ALGOL Bas ic  $ymbol_s 

Gene ra l  E l e c t r i c  Company 
I n f o r m a t i o n  Systems Equipment 
15450 N. Black Canyon Highway 
Phoen ix ,  Ar izona  85029. 

9 August 1967 

AB25.5.4 no ted  wi th  much i n t e r e s t .  Th i s  problem has been c o n s i d e r e d  

f o r  some t ime ,  and in  a sphere  somewhat l a r g e r  t han  t h a t  e v i d e n c e d  by t h e  

c o n t e n t s  of t h e  B u l l e t i n .  For  ex~nple ,  t h e  minu t e s  of t h e  1959 May ~ mee t i n g  

of t h e  SHARE IAL Committee s t a t e :  


"Green ( J u l i e n ) :  Remarked t h a t  t he  group (IBM) had d e c i d e d  on an 
i n t e r n a l  r e p r e s e n t a t i o n  u s ing  8 b i t s  f o r  IAL symbols (256 c h a r a c t e r  
se t )  . " 

T h i s  stemmed from an e a r l i e r  paper  ( e n c l o s e d )  from me to  t h a t  body on 1959 

F e b r u a r y  18, which s t a t e s  " l e t  us i g n o r e  t he  e x t e r i o r  symbols u n t i l  SHARE 

or  the  Committee can compromise s u i t a b l y  . . . . .  The R e f e r e n c e  Language**** 

c o n t a i n s  a t  l e a s t  106 symbols .  Let  each of t h e s e  be r e p r e s e n t e d  i n t e r n a l l y  

by b i t  g roups  of a l e n g t h  to  be d e t e r m i n e d  by t h e  f a b r i c a t o r s * * . "  


I a l s o  e n c l o s e  my document ISO/TC97/WG E(USA-11)56, Stockholm 
mee t ing  1962 May 9, Programming L a n g u a g e ~ | m p l i c a t i o n s  on Coded C h a r a c t e r  S e t s ,  
which r e a d s :  

"For example,  s i n g l e  c h a r a c t e r s  f o r  ALGOL word s y m b o l s . . . . . I t  i s  
proposed t h a t  a t e n t a t i v e  group of c h a r a c t e r s  ( t o  f o l l o w  th@ escape  
c h a r a c t e r s )  be r e s e r v e d  to  i n d i c a t e  s p e c i a l  a l p h a b e t s  f o r  programming 
l a n g u a g e s .  F u r t h e r ,  work should b, ,gin a t  once on a s p e c i f i c  a l p h a b e t  
f o r  i n t e r c h a n g e  of ALGOL and COBOL p r o g r a s s . . . I t  i s  a d v i s a b l e  t h a t  a 
g e n e r a l l y  agreed  upon nuc l eus  of g r a p h i c  a s s ignmen t s  ( e . g . ,  comaon t o  
t h e  ECMA, BSI and ASA d r a f t  codes) be r e t a i n e d  in  t h e  p r o g r w m i n g  s e t .  
Also t h o s e  ALGOL and COBOL g r a p h i c s  d e f i n e d  in any of t h e s e  s e t s  
should  be p r e s e r v e d . "  

I t r u s t  t h i s  g i v e s  me s u f f i c i e n t  a n t i q u i t y  t o  say t h a t  your  c o r r e s p o n d e n t s  a r e  
a l l  way o f f  base  in  t h e i r  p r o p o s a l s ,  as f a r  as s p e c i f i c  assignments a re  
c o n c e r n e d .  How anyone could  p ropose  s e r i o u s l y  an a d a p t i o n  of ATLAS or  KDF9 
codes  when t h e  above-men t ioned  i n t e r c h a n g e  code i s  in  i t s  f i n a l  s t a g e  as an 
ISO D r a f t  S t a n d a r d ,  c o r r e s p o n d s  to  CCITT Working Alphabet  No. 5 and t h e  USA 

S tanda rd  (and pe rhaps  many o t h e r  n a t i o n a l  s t a n d a r d s )  i s  q u i t e  beyond me. 
The c h a r a c t e r  s e t  peop le  worldwide have a l s o ,  f o r  some t ime ,  d e c i d e d  a g a i n s t  
any check ing  of t h e  Hamming t y p e  in  t h e  coded r e p r e s e n t a t i o n s .  

My purpose  i s  not  t o  compla in .  I want t o  e n s u r e  t h a t :  

I) 	 The p r o p o s a l s  in  t h e  AB and any momentum t h a t  might  ensue a r e  i n  
c o r r e s p o n d e n c e  with  i n t e r n a t i o n a l  s t a n d a r d  codes f o r  i n f o r m a t i o n  
i n t e r c h a n g e ,  s i n c e  what i s  proposed f a l l s  in  t h i s  c a t e g o r y .  

2) 	 The c h a r a c t e r  s e t  peop le  in  ISO, ECMA, and n a t i o n a l  b o d i e s  l e a r n  t h a t  
t h e  m a t t e r  i s  be ing  d i s c u s s e d  s e r i o u s l y .  
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3) The p r o g r ~ i n g  l a n g u a g e  p e o p l e  i n  ISO, e t c . ,  a r e  aware t h a t  t h e y  had 

b e t t e r  g e t  a round  t o  f o l l o w i n g  my 1962 p r o p o s a l ,  and 


4~ The ISO code  n u s t  be an i n v a r i a n t  s u b s e t  of  t h e  ALGOL i n t e r c h a n g e  code .  

R.W. 	 Bemer 

C o p i e s  t o :  

D. Hekimi, ECMA 
P.B. 	Goodstat ,  B~A 
L . L .  	G r i f f i n ,  USASI X5.2 
A.C. 	Grove ,  USASI, TC97 S e c r e t a r i a t  
T .B .  	 S t e e l ,  J r . ,  USASI X5.4 

[ F i r s t  e n c l o s u r e ]  

Feb rua ry  18, 1959 

Mr Frank  Engel  

Chairman,  IAL Commit tee  

SHARE 


6 

Dear  	Frank :  

S i n c e  y o u r  c o m i t t e e  has  had d i f f i c u l t y  in  a g r e e i n g  upon ha rdware  r e p r e s e n t a t i o n  

t o  implement  IAL f o r  t h e  704 and 709, I make t h e  f o l l o w i n g  p r o p o s a l ;  


I .  	 The main d i f f i c u l t i e s  of hardware  r e p r e s e n t a t i o n  a re  t h o s e  c r e a t e d  by 

e x t e r n a l  com mun ica t i ve  e q u i p m e n t .  No d i f f l c . u l t i e s  e x i s t  I n t e r n a l l y  f o r  

t h e  704 o r  709 (binary) m a c h i n e s .  


2 .  	 Let  us  i g n o r e  t h e  exterior s y n b o l s  u n t i l  SHARE or  t h e  Comni t t ee  can 

compromise  s u i t a b l y .  T h i s  may be d e f e r r e d  f o r  a r e a s o n a b l e  period of tLme 

w i t h o u t  d s s n g i n 8  or  s e t t i n g  back any e f f o r t  t o  c r e a t e  p r o c e s s o r s .  


5 .  	 The R e f e r e n c e  Language s h o u l d  be c o n s t r u e d  as  t h e  i d e a l  l a n g u a g e  f o r  
i n t e r n a l  m a n i p u l a t i o n .  I t  c o n t a i n s  a t  l e a s t  tO6 symbols .  Le t  each  of  t h e s e  
be r e p r e s e n t e d  i n t e r n a l l y  by b i t  g r o u p s  (or b i t e s )  of a l e n g t h  t o  be 
d e t e r m i n e d  by t h e  fabricators of t h e  p r o c e s s o r ,  w i th  t h e  r e s t r i c t i o n  t h a t  
t h e y  s h o u l d  be t h e  l owes t  b i n a r y  r e p r e s e n t a t i o n s  in  t h e s e  g r o u p s .  I t  
s h o u l d  be bo rne  in  mind t h a t ,  f o r  i n t e r n a l  p u r p o s e s ,  v a r i a b l e s  and i d e n t i f i e r s  
may a l l  be r e p r e s e n t e d  by s i m p l e  s i n g l e  symbols ,  as  P r o f e s s o r  McCarthy has  
p o i n t e d  o u t .  The on ly  r e s t r i c t i o n  h e r e  s h a l l  be t h a t  t h e  b a s i c  symbols  of  t h e  
IAL s h a l l  form a c o n t i g u o u s  s e t .  

To al~ow f o r  p o s s i b l e  new o p e r a t o r  symbols ,  a t  l e a s t  t h e  lower  256 or  512 
representations shou ld  be r e s e r v e d .  An o b v i o u s  c o r o l l a r y  of  t h i s  i s  t h a t  
t h o s e  IAL s y u b o l s  which e x i s t  in  t h e  Navy c o l l a t i n g  s e q u e n c e  ( a s  g i v e n  f o r  
t h e  705 compute r )  s h o u l d  be p r e s e r v e d  in  t h a t  i n t e r n a l  s e q u e n c e .  A c e r t a i n  
f l e x i b i l i t y  of  a s s i g n m e n t  s h o u l d  be r e s e r v e d  t o  match f u t u r e  compu te r s  
w i t h  e i g h t - b i t  r e p r e s e n t a t i o n s .  
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. The processors should have many other design criteria but for purposes of 

standard dissemination the format of the exchange medium should be a 

binary tape (or the equivalent thereof) containing programs in the internal 

representation. This will allow one or many hardware representations as 

SHARE pleases or as indiv,dual installations may prefer. 


. Obvious ly  a l l  p r o c e s s i n g  from o r i g i n a l  ca rd  inpu t  must be done in  a s i n g l e  
module which has as its only function the creation of the binary tape 
mentioned in Item 4,  in an uaambiguous mapping from the external symbols 
on a one-for-one basis. 

R.W. Bemer 
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Organization for 

9 aay 1962
St andardi zat i on 

TECHNICAL COM~IITTEE 97 CO.%IPUTERS AND INFORMATION PROCESSING 


Working Group E Programming Languages 


Reference: ISO/TC 97/WG E (USA-3) 22. 

Subject : Programming language implications on coded character sets 


Gentlemen: 


A. The following points of consideration are proposed as a basis for study of 

character setsp as proposed by WG B and others, with regard to their suitability 

from a programming language viewpoint: 


I. Are the sets capable of graduated size by means of regular and clearly 

defined rules of expansion 7 


2. What sizes are of particularly concern to programming language needs ? 


4 - BIT 16 
5 - B I T  52 

6 - BIT 6# 

7 - BIT 128 

8 - BIT 256 

others ? 


5.  What i s  t h e  p r e f e r e n t i a l  o r d e r i n g  of g r a p h i c s  f o r  i n c l u s i o n  in  s e t s  of 
v a r y i n g  s i z e  ? 

4. Are there natural orderings of Sub Groups of graphics which should be 

reflected in the coded representations ? Are there artificial orderings which 

have caused unnecessary constraints ? 


5. Are control characters the concern of programming languages, as well as 

information characters ? 
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6. Are t h e r e  d e f i n e d  c o r r e s p o n d e n c e s  be tween  m u l t A p l e  c h a r a c t e r  symbols  u sed  

w i t h  s m a l l e r  s e t s  and t h e  s i n g l e  c h a r a c t e r s  a v a i l a b l e  i n  l a r g e r  s e t s  ? I s  t h e r e  

a c o n t r o l l e d  pa f f t e rn  of  r e p l a c e m e n t  w i t h  i n c r e a s i n g  s e t  s i z e  ? For  example ,  

• i ~ l e  c h a r a c t e r s  f o r  ALGOL word symbo l s ,  o r  m u l t i p l e  symbols  such  as  <- f o r  
:= , ^ f o r / \ .  
7. Are c r i t e r i a  s p e c i f i e d  f o r  c o n t r o l l e d  f u t u r e  e x p a n s i o n  and a d d i t i o n  ? 

8 .  I s  an " e s c a p e  c h a r a c t e r "  p r o v i d e d  t o  a l l o w  f o r  u sage  of a l t e r n a t e ,  

s p e c i a l i s e d  c h a r a c t e r  s e t s  ? What g r a p h i c  s u b s e t s  s h o u l d  r ema in  in  cmmon 

p o s i t i o n s  i n  a l t e r n a t e  s e t s  so t h a t  t h e y  may be u n i q u e l y  r e c o g n i s a b l e  ? 


9 .  What v a l u e s  f o l l o w i n g  t h e  e scape  c h a r a c t e r  ( s e e  s e c t i o n  B of t h i s  document)  

s h o u l d  be r e s e r v e d  f o r  s p e c i a l i z e d  c h a r a c t e r  s e t s  f o r  programming l a n g u a g e s  ? 


10. What c o n t r o l  c o n s i d e r a t i o n s  a r e  n e c e s s a r y  t o  u t i l i z e  a l t e r n a t e  o r  g r a d u a t e d  

e q u i p m e n t s  7 


: T I .  Are s u f f i c i e n t  d a t a  d e l i m i t e r s  i n c l u d e d  in  s e t s  (o f  s u f f i c i e n t  s i z e )  t o  
a d e q u a t e l y  i n d i c a t e  s e t  membersh ip  in  d a t a  g r o u p s  ? 

~2. Are s u f f i c i e n t  d a t a  d e l i m i t e r s  i n c l u d e d  in  s e t s  (of  s u f f i c i e n t  s i z e )  t o  

a d e q u a t e l y  i n d i c a t e  s y n t a c t i c  g r o u p i n g  ? 


13. What c h a r a c t e r s  a r e  r e q u i r e d  t o  map t w o - d i m e n s l o n a l  f l o w c h a r t s  i n t o  one-
d i m e n s i o n a l  s t r i n g  l a n g u a g e s  ? For  example ,  a c h a r a c t e r  s i g n i f y i n g  " i s  i n s i d e  o f "  
and c h a r a c t e r s  f o r  t h e  shaped  e l e m e n t s  and f l ow  l i n e s .  

14.  Are t h e  c h a r a c t e r  s e t s  e q u a l l y  a p p l i c a b l e  t o  c o n v e n t i o n a l  yon Neunann 
mach ines  and s t r e a m i n g  ( o r  o t h e r  t y p e s  of  non -yon  Neumann) mach ines  7 

B. From t h e  [ p r o p o s e d ]  IFIP  d e f i n i t i o n  of  "escape  c h a r a c t e r "  i t  may be seen  
t h a t  i t  i s  p o s s i b l e  t o  have many c o m p a t i b l e  a l p h a b e t s  w i t h i n  t h e  f ramework  of  an 
i n t e r n a t i o n a l  c h a r e c t e r  se t  and code .  The imminence of  such a s t a n d a r d  
i n t e r c h a n g e  code and t h e  e x i s t i n g  prob lem of i n t e r c h a n g e  of algorithms s u g g e s t  
t h a t  t h e  t ime  i s  p r o p e r  fo r  some advanced p l a n n i n g  in  t h e  a r e a  of c h a r a c t e r s  
u sed  in  programming l a n g u a g e s .  

I t  i s  p r o p o s e d  t h a t  a t e n t a t i v e  g roup  of c h a r a c t e r s  ( t o  f o l l o w  t h e  e scape  

c h a r a c t e r s )  be r e s e r v e d  t o  i n d i c a t e  s p e c i a l  a l p h a b e t s  f o r  programming l a n g u a g e s .  

F u r t h e r ,  work s h o u l d  b e g i n  a t  once on a s p e c i f i c  a l p h a b e t  f o r  i n t e r c h a n g e  of  

ALGOL and COBOL p r o g r a m s .  


I t  i s  a d v i s a b l e  t h a t  a g e n e r a l l y  ag reed  upon n u c l e u s  of g r a p h i c  a s s i g n m e n t s  
( e . g . ,  common t o  t h e  EC~A, BSI, and ASA d r a f t  codes)  be r e t a i n e d  in  t h e  
programming s e t .  Also  t h o s e  ALGOL and COI~OL g r a p h i c s  d e f i n e d  i n  any of t h e s e  
s e t s  s h o u l d  be p r e s e r v e d .  Consideration s h o u l d  t h e n  be g i v e n  t o  add ing  t h e  
r e s t  of  t h e  ALGOL c h a r a c t e r s ,  in  p a r t i c u l a r  r e s e r v i n g  p o s i t i o n s  f o r  t h e  " comple t e  
word" c h a r a c t e r s  of ALGOL. Among t h e  f u r t h e r  g r a p h i c s  which may be c o n s i d e r e d  
are those likely to have special usage stemming from mathematics and 16gics, 

delimiters which imply set membership hierarchy, delimiters for syntactic 

entities such as phrases, flow chart symbols, etc.. 


R.W. Bemer 
}loward Bromberg 

U . $ .  R e p r e s e n t a t i v e  

ISO/TC 97/W0 E 



