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Standardization in the computer field has 

been under discussion for at least ten years; and 
for the last four or five years, concrete efforts 
in this direction have been under way, centered 

in the American Standards Association. Yet even 
today there is no clear-cut answer to the question 

whether or when or to what extent standardization 
in this field is desirable. Work is being done on 

standardizing of both hardware and software; and 

in the latter area, it ranges from the smallest 

units--characters--to the largest--programming 

languages. Why Should there still be so much dif- 

ference of opinion on the value of standards? 

As a staff member of the National Bureau of 

Standards I know from daily experience that in 
most fields of technology standardization is an 

unmixed blessing. Things are not nearly so sim- 

ple in the field of computer languages. Whatever 
the advantages of standardizing one or a few com- 

puter languages, we pay a heavy price for it. But 
we also pay a price for failing to standardize, or 

standardizing too late. And the heaviest penalty 
of all is for standardizing prematurely or on the 

wrong language. Between these conflicting tenden- 
cies we have to try to reach an optimum compromise. 

But what is optimum depends on the viewpoint. 
There are a few persons who are flatly opposed to 

any standardization of programming languages at 
this time. Many more agree that some amount of 
standardization is now desirable, but in varying 
degrees and with varying safeguards. What seems 
best to the user does not seem best to the produc- 
er of computers, and what is best for one particu- 

lar company is contrary to the interest of all 

other companies. 

Objections to standardization 

The languages which exist today are by no 

means the best possible. We do not yet have a 

good theory of computer languages, and we are 

nowhere near the limit of the concepts which can 

be expressed in such languages. Existing lan- 

guages are constantly being improved upon. If 
everyone agreed on using exclusively some standard 

programming language or languages, the development 
of new or improved languages would be stifled. 
Persons With ideas for improving languages would 

be discouraged by the knowledge that the results 
of their work would not be used for a long time, 
and then only after the cumbersome process of re- 

vising an existing standard. The situation is 
quite unlike that in, say, screw threads, where 
revolutionary new inventions are hardly to be ex- 

pected. The desire to encourage further develop- 
ment of languages is so strong that it has caused 

some people to object to any standardization at 
this time. While this viewpoint seems to me to be 
too extreme, it does seem necessary to strive to 

conduct standardization in such a way as to mini- 

mize its harmful effect on innovation. 

A n o t h e r  p o i n t  i s  t h e  g r e a t  a n d  g r o w i n g  s p e -  
c i a l i z a t i o n  o f  c o m p u t e r  l a n g u a g e s .  I t  w o u l d  be  
w h o l l y  u n r e a l i s t i c  t o  i m a g i n e  t h a t  a l l  c o m p u t e r  
p r o g r a m m e r s  c o u l d  a g r e e  on u s i n g  one  and t h e  same 
l a n g u a g e .  T h e r e  i s  an  i n c r e a s i n g  t e n d e n c y  t o  
n a r r o w  t h e  f i e l d s  s e r v e d  by  a l a n g u a g e ,  t o  make t he  
l a n g u a g e s  more  and  more  s p e c i a l i z e d .  What we n e e d ,  
t h e r e f o r e ,  i s  n o t  one  s t a n d a r d  b u t  a number  o f  
d i f f e r e n t  s t a n d a r d  l a n g u a g e s  f o r  d i f f e r e n t  p u r p o s e s  
T h e r e  w i l l  u n a v o i d a b l y  be  o v e r l a p s  i n  some p l a c e s ,  
and  g a p s  i n  o t h e r  p l a c e s .  I t  i s  e a s y  t o  s e e  w h a t  
a d i f f i c u l t  p r o b l e m  i t  w i l l  be  t o  c h o o s e  a c o m p l e t e ,  
c o n s i s t e n t  and  n o n - o v e r l a p p i n g  s e t  o f  p r o g r a m m i n g  
l a n g u a g e s .  

From what I have said so far, two limitations 
on our standardization effort emerge: There will 

not be one standard language but a collection of 

them, so as to accommodate all areas of widespread 
machine use. And it seems advisable that the use 

of the standardized languages be optional and not 

mandatory, so that nonstandard languages may be 
used or newly created whenever this appears to be 
economically justified. 

The case for standardization - different viewpoints. 

What makes standardization desirable at this 
time is the proliferation of languages which has 

begun to set in during the past few years. This 
threatens to limit the possibilities for inter- 

change of programs between laboratories, and re- 
duces the rate of return on investment in compilers 
There is now a bewildering variety of different 

languages, often differing from each other only in 
minute detail. Sometimes this comes about merely 

because programmers insist on their own way of 
doing things, at other times because of their un- 
derstandable desire to create a language best 

suited for their particular brand of problems. 

Sometimes it is to facilitate the writing of com- 

pilers for a specific machine, or to take better 
advantage of some special feature of a machine. 

And h e r e  we c a n  d i s c e r n  t h e  g e r m  o f  d i s a g r e e -  
m e n t  among i n t e r e s t e d  p a r t i e s :  D i f f e r e n t  l a n g u a g e s  
a r e  b e s t  s u i t e d  f o r  d i f f e r e n t  m a c h i n e s ,  and  i f  one  
l a n g u a g e  i s  c h o s e n  a s  a s t a n d a r d ,  t h i s  g i v e s  an  a d -  
v a n t a g e  t o  one k i n d  o f  m a c h i n e .  T r u e ,  i t  i s  a v e r y  
t e m p o r a r y  a d v a n t a g e ,  f o r  c o m p u t e r s  become o b s o l e t e  
v e r y  q u i c k l y ,  and  new m o d e l s  a r e  i n t r o d u c e d  e v e r y  
few y e a r s .  Once a s t a n d a r d  l a n g u a g e  h a s  b e e n  
a g r e e d  u p o n ,  m a n u f a c t u r e r s  w i l l  u s u a l l y  f i n d  i t  
p o s s i b l e  t o  a d a p t  t h e i r  n e x t  m o d e l  t o  t h a t  l a n g u a g e .  
I n  a f ew y e a r s  e v e r y o n e  w o u l d  be  on an e q u a l  f o o t -  
i n g  e x c e p t  f o r  t h e  f a c t  t h a t  s t a n d a r d i z a t i o n  i t s e l f  
i s  n o t  s t a n d i n g  s t i l l ,  a n d  we may e x p e c t  new l a n -  
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g u a g e s  t o  be  a d d e d  t o  t h e  l i s t  o f  s t a n d a r d s  f r o m  
t i m e  t o  t i m e .  

T h e r e  i s  a n o t h e r  way i n  w h i c h  s t a n d a r d i z a t t c u  
a f f e c t s  t h e  c o m p e t i t i v e  p o s i t i o n  o f  c o m p a n i e s .  A 
c o m p u t i n g  l a b o r a t o r y  w h i c h  i n t e n d s  t o  s w i t c h  t o  a 
new m a c h i n e  h a s  a l i b r a r y  o f  p r o g r a m s  w r i t t e n  i n  a 
l a n g u a g e  a d a p t e d  t o  i t s  o l d  m a c h i n e .  T h e r e f o r e ,  
i t  h a s  an  i n c e n t i v e  t o  a c q u i r e  a m a c h i n e  o f  s i m i -  
l a r  c h a r a c t e r i s t i c s ,  p r e s u m a b l y  b y  t h e  same manu-  
f a c t u r e r .  A l s o ,  many l a b o r a t o r i e s  a r e  i n t e r e s t e d  
i n  e x c h a n g i n g  p r o g r a m s  w i t h  o t h e r  i n s t a l l a t i o n s ;  
t h e r e  i s ,  t h e r e f o r e ,  a t e n d e n c y  t o  a c q u i r e  a 
k i n d  o f  w h i c h  n u m e r o u s  o t h e r s  a r e  I n  u s e ,  o r  may 
be  e x p e c t e d  t o  b e  i n  u s e  i n  t h e  f u t u r e .  T h u s ,  
o n c e  a m a n u f a c t u r e r  h a s  a c q u i r e d  a l a r g e  s h a r e  
o f  t h e  m a r k e t ,  t h e r e  w i l l  be  a t e n d e n c y  f o r  h i s  
s h a r e  t o  g row e v e n  m o r e .  The o n l y  way i n  w h i c h  
t h e  o t h e r s  c a n  c o m p e t e  a t  a l l  i s  b y  p r o v i d i n g  
c o m p i l e r s  f o r  t h e  l a n g u a g e s  u s e d  by  t h e  d o m i n a n t  
p r o d u c e r .  T h i s  i s  made more  d i f f i c u l t  i f  t h e r e  
e x i s t s  a v a r i e t y  o f  s u c h  l a n g u a g e s ,  d i f f e r i n g  i n  
m i n o r  p o i n t s .  A n o t h e r  r o a d  o p e n  t o  t h e  s m a l l  
m a n u f a c t u r e r s  i s  t o  p r o v l d e  c o m p i l e r s  f o r  a l a n -  
g u a g e  w h i c h  i s  common t o  a l l  o f  t h e m  b u t  d i f f e r -  
e n t  f r o m  t h a t  o f  t h e  d o m i n a n t  p r o d u c e r .  T h i s  may 
make t h e i r  c o m b i n e d  s l i c e  o f  t h e  m a r k e t  l a r g e  
e n o u g h  t o  be  c o m p e t i t i v e .  B u t  i t  f o r c e s  t h e m  t o  
i n v e s t  i n  p r o d u c i n g  s t i l l  a n o t h e r  c o m p i l e r  f o r  
e a c h  o f  t h e i r  m a c h i n e s ,  and  t h i s  i n v e s t m e n t  w i l l  
p a y  o f f  o n l y  s l o w l y .  

I n  a n y  e v e n t ,  t h o s e  who b u y  o r  r e n t  c o m p u t -  
i n g  e q u i p m e n t  h a v e  a c q u i r e d  t h e  h a b i t  o f  e x p e c t i n g  
t h a t  t h e  p r o d u c e r  w i l l  f u r n i s h  c o m p i l e r s  f o r  
s e v e r a l  p o p u l a r  l a n g u a g e s .  S i n c e  e a c h  c u s t o m e r  
h a s  h i s  own d e s i r e s ,  a n d  s i n c e  e v e n  t h e  m a j o r  
l a n g u a g e s  e x i s t  i n  s e v e r a l  s l i g h t l y  d i f f e r e n t  v e r -  
s i o n s  o r  d i a l e c t s ,  t h e  m a n u f a c t u r e r  i s  h a r d  p u t  t o  
s a t i s f y  a l l  h i s  c u s t o m e r s .  A c o n s e q u e n c e  o f  s t a n -  
d a r d i z a t i o n  w i l l  be  t h a t  more  c u s t o m e r s  w i l l  be  
i n c l i n e d  t o  e x p e c t  c o m p i l e r s  o n l y  f o r  t h o s e  l a n -  
g u a g e s  w h i c h  h a v e  b e e n  a d o p t e d  a s  s t a n d a r d s ,  t h u s  
r e d u c i n g  t h e  p r e s s u r e  on t h e  m a n u f a c t u r e r .  T h i s  
l s  t h e  r e a s o n  m a n u f a c t u r e r s  s u p p o r t  s t a n d a r d i z a -  
t i o n ,  and  I t  i s  a l s o  t h e  r e a s o n  why t h e y  w i l l  i n  
g e n e r a l  f a v o r  a s m a l l  number  o f  s t a n d a r d s .  I n  
t h i s  r e s p e c t  t h e  s i t u a t i o n  i n  p r o g r a m m i n g  l a n -  
g u a g e s  i s  s i m i l a r  t o  t h a t  i n  many o t h e r  i n d u s t r i e s .  
The c u s t o m e r s ,  i n  g e n e r a l ,  w i l l  a r g u e  f o r  a s o m e -  
w h a t  g r e a t e r  v a r i e t y  o f  s t a n d a r d  l a n g u a g e s ,  t o  
f a c i l i t a t e  p r o g r a m m i n g  a n d  t h e  e x c h a n g e  o f  p r o -  
g r a m s  i n  a g r e a t e r  number  o f  s p e c i a l  f i e l d s ;  b u t  
e v e n  t h e  c u s t o m e r s  h a v e  an  i n t e r e s t  i n  h o l d i n g  
t h e  number  o f  s t a n d a r d s  down t o  some r e a s o n a b l e  
l e v e l ,  s i n c e  o t h e r w i s e  o p p o r t u n i t i e s  f o r  e x c h a n g e  
o f  p r o g r a m s  a r e  t o o  much r e d u c e d .  

D a n g e r s  o f  p r e m a t u r e  s t a n d a r d i z a t i o n  

H a t t e r s  i n  t h i s  r e s p e c t  c a n  p e r h a p s  b e s t  b e  
i l l u s t r a t e d  by  c o m p a r i s o n  w i t h  an  e n t i r e l y  d i f -  
f e r e n t  f l e l d ,  t h a t  o f  u n i t s  o f  m e a s u r e m e n t .  The 
A m e r i c a n  economy t o d a y  i s  s i g n i f i c a n t l y  h a n d i -  
c a p p e d  by  i t s  a d h e r e n c e  t o  t h e  E n g l i s h  s y s t e m  o f  
u n i t s ,  w h i l e  m o s t  o f  t h e  w o r l d  i s  u s i n g  t h e  m e t r i c  
s y s t e m .  I n  t h e  e i g h t e e n t h  c e n t u r y ,  E n g l a n d  was  
t h e  o n l y  n a t i o n  i n  w h i c h  i n d u s t r i a l i z a t i o n  had  

g a i n e d  a f o o t h o l d .  T h i s  r e q u i r e d  r e l a t i v e l y  
p r e c i s e  s t a n d a r d s  o f  m e a s u r e m e n t ,  a n d  t h e  E n g l i s h  
u n i t s  n a t u r a l l y  w e r e  c h o s e n  a s  s t a n d a r d s .  A t  t h e  
t i m e  o f  t h e  F r e n c h  r e v o l u t i o n  t h e  s u p e r i o r  m e t r i c  
s y s t e m ,  t h e n  n e w l y  d e v i s e d ,  was i n t r o d u c e d  on t h e  
E u r o p e a n  c o n t i n e n t  w i t h o u t  o p p o s i t i o n ;  b u t  i t  was  
r e j e c t e d  i n  E n g l a n d ,  w h e r e  i t  w o u l d  h a v e  c o n f l i c -  
t e d  w i t h  t h e  v e s t e d  i n t e r e s t s  o f  t h e  o l d e r  i n d u s -  
t r y .  The A m e r i c a n  c o l o n i e s ,  a f t e r  I n d e p e n d e n c e ,  
s w i t c h e d  t o  a d e c i m a l  s y s t e m  o f  money b u t  s t a y e d  
w i t h  t h e  m o t h e r  c o u n t r y  i n  t h e  m a t t e r  o f  t h e  
p h y s i c a l  u n i t s ,  t h e  f o o t  and  t h e  p o u n d .  As 
r e c e n t l y  a s  1914 t h e  l i o n ' s  s h a r e  o f  w o r l d  t r a d e  
f e l l  t o  c o u n t r i e s  w i t h  E n g l i s h  w e i g h t s  and  
m e a s u r e s ,  b u t  s i n c e  t h e n  t h e  s h a r e  o f  t h e  " m e t r i c  
b l o c "  h a s  r i s e n  r a p i d l y ,  and  now o u r  a d h e r e n c e  t o  
E n g l i s h  s t a n d a r d s  c o n s t i t u t e s  a s e v e r e  i m p e d i m e n t  
t o  o u r  e x p o r t  t r a d e .  B u t  t h e  e n o r m o u s  i n v e s t m e n t  
i n  o u r  i n d u s t r i a l  p l a n t  makes  a c h a n g e o v e r  e x -  
t r e m e l y  e x p e n s i v e .  

I t  i s  t o o  e a r l y  t o  be  s u r e ,  b u t  we may 
d i s c e r n  t h e  d a n g e r  o f  a s i m i l a r  s i t u a t i o n  
a r i s i n g  i n  p r o g r a m m i n g  l a n g u a g e s .  I n  t h e  e a r l y  
y e a r s ,  and  e v e n  t o d a y  , c o m p u t e r  d e v e l o p m e n t  i n  
t h e  U n i t e d  S t a t e s  h a s  b e e n  f a r  more  r a p i d  t h a n  
i n  t h e  r e s t  o f  t h e  w o r l d .  We w e r e  t h u s  t h e  
f i r s t  t o  d e v e l o p  h i g h e r - l e v e l  p r o g r a m m i n g  l a n -  
g n a g e s ,  and  we a r e  now s a d d l e d  w i t h  a s i z a b l e  
i n v e s t m e n t  i n  c o m p u t e r  p r o g r a m s  w r i t t e n  i n  t h e  
e a r l y ,  a n d ,  t h e r e f o r e ,  l e s s  p e r f e c t ,  l a n g u a g e s .  
Some d a y  t h i s  may c a u s e  u s  t o  f a l l  b e h i n d  i n  
c o m p a r i s o n  w i t h  t h e  r e s t  o f  t h e  w o r l d .  

B o t h  p r o d u c e r s  a n d  u s e r s  a r e  i n t e r e s t e d  
i n  s t a n d a r d s  w h i c h  h a v e  i n t e r n a t i o n a l  v a l i d i t y .  
F o r  t h e  p r o d u c e r s ,  t h e  r e a s o n  i s  o b v i o u s ;  t h e y  
w i s h  t o  c o m p e t e  i n  t h e  f o r e i g n  m a r k e t .  F o r  t h e  
u s e r s ,  t h e  r e a s o n  i s  l e s s  o b v i o u s ,  b u t  a c t u a l l y  
e v e n  s t r o n g e r .  A l t h o u g h  t h e  v o l u m e  o f  c o m p u t e r  
a c t i v i t y  i n  E u r o p e  i s  s m a l l ,  t h e  t e c h n i c a l  l e v e l  
o f  c o n t r i b u t i o n s  t o  t h e  t h e o r y  a n d  p r a c t i c e  o f  
p r o g r a m m i n g  i s  v e r y  h i g h .  The p r o b l e m s  w h i c h  
p r o g r a m m e r s  h a v e  t o  s o l v e  a r e ,  w i t h  f ew  e x c e p t i o n s ,  
t h e  same i n  a l l  c o u n t r i e s .  I n t e r c h a n g e  o f  c o m p u t -  
e r  p r o g r a m s  a c r o s s  n a t i o n a l  b o u n d a r i e s ,  w h i l e  
s t i l l  s m a l l  i n  v o l u m e ,  l s  a p r a c t i c a l  t h i n g  t o d a y .  

I h a v e  g o n e  i n t o  t h e  s i t u a t i o n  i n  s o  much 
d e t a i l  i n  o r d e r  t o  g i v e  an  i d e a  o f  w h a t  c o n -  
f l i c t i n g  p r e s s u r e s  we may e x p e c t ,  a n d  p a r t i c -  
u l a r l y  I n  w h a t  ways  t h e  f i e l d  o f  c o m p u t e r  l a n -  
g u a g e s  d i f f e r s  f r o m  o t h e r  i n d u s t r i a l  f i e l d s  i n  
w h i c h  s t a n d a r d i z a t i o n  i s  b e i n g  a t t e m p t e d .  I now 
p r o p o s e  t o  d i s c u s s  f i r s t  t h e  f o r m  i n  w h i c h  t h e  
A m e r i c a n  S t a n d a r d s  A s s o c i a t i o n  h a s  o r g a n i z e d  i t s  
e f f o r t  f o r  p r o g r a m m i n g  l a n g u a g e s ,  t h e n  t h e  p r e s e n t  
s t a t u s  o f  s p e c i f l c  l a n g u a g e s ,  t h e  c o n t r i b u t i o n s  
o f  o t h e r  o r g a n i z a t i o n s ,  and  t h e  o u t l o o k  f o r  
f u t u r e  a c c o m p l i s h m e n t s .  

The s t a n d a r i z a t i o n  e f f o r t  o f  ASA. 

S u b c o m m i t t e e  X - 3 . 4  o f  t h e  A m e r i c a n  S t a n d -  
a r d s  A s s o c i a t i o n ,  c h a r g e d  w i t h  t h e  s t a n d a r d i z a -  
t i o n  o f  c~nmon programm%ng l a n g u a g e s ,  i s  l e s s  
t h a n  f o u r  y e a r s  o l d .  L i k e  many o t h e r  ASA com- 
m i t t e e s ,  i t  h a s  s e t  up  a n u m b e r  o f  w o r k i n g  g r o u p s  

B.2 -2  



w h i c h  d e a l  w i t h  d e t a i l e d  t e c h n i c a l  p r e p a r a t i o n  o f  
v a r i o u s  i t e m s  on t h e  c o m m i t t e e ' s  a g e n d a .  The f u l l  
c o m m i t t e e  m e e t s  a t  i n t e r v a l s  o f  one  o r  two m o n t h s ,  
c o n s i d e r s  and  d i s c u s s e s  t h e  r e p o r t s  o f  t h e  w o r k -  
i n g  g r o u p s  a s  w e l l  a s  some i t e m s  o f  b u s i n e s s  com- 
i n g  i n f r o m  o t h e r  s o u r c e s ,  a n d  r ecommends  i t e m s  
f o r  a c t i o n  t o  i t s  p a r e n t  c o m m i t t e e  X - 3 .  The w o r k -  
i n g  g r o u p  s t r u c t u r e ,  i n  o t h e r  w o r d s ,  t h e  s y s t e m  
o f  d i s t r i b u t i n g  t a s k s  among t h e  w o r k i n g  g r o u p s ,  
i s  n o t  b a s e d  on one  l o g i c a l  p r i n c i p l e ,  b u t  i s  a 
h y b r i d  o f  two p r i n c i p l e s .  T h i s  s i t u a t i o n  h a s  come 
a b o u t  h i s t o r i c a l l y .  I t  was  t h o u g h t  o r i g i n a l l y  
t h a t  d i f f e r e n t  w o r k i n g  g r o u p s  s h o u l d  a t t e n d  t o  
d i f f e r e n t  a s p e c t s  o f  t h e  s t a n d a r d i z a t i o n  p r o c e s s ,  
e a c h  w o r k i n g  g r o u p  b e i n g  a s s i g n e d  one  a s p e c t  f o r  
a l l  p r o g r a m m i n g  l a n g u a g e s .  L a t e r  on a n e e d  was 
f e l t  f o r  h a v i n g  one w o r k i n g  g r o u p  i n  c h a r g e  o f  
a l l  t h e  w o r k  on one  p a r t i c u l a r  p r o g r a m m i n g  l a n -  
g u a g e .  As a r e s u l t  we now h a v e  some w o r k i n g  
g r o u p s  c o n c e r n e d  w i t h  i n d i v i d u a l  l a n g u a g e s ,  some 
w i t h  p a r t i c u l a r  f u n c t i o n s ,  and  some w i t h  a s s i g n -  
m e n t s  o f  b o t h  k i n d s .  

I n  a d d i t i o n  t o  t h e  w o r k i n g  g r o u p s ,  who a r e  
a t  p r e s e n t  e i g h t  i n  numbe~ t h e r e  i s  a M e m b e r s h i p  
C o m m i t t e e ,  w h i c h  s c r e e n s  a p p l i c a t i o n s  f r o m  i n -  
d i v i d u a l s  who w i s h  t o  become m e m b e r s ,  a l t e r n a t e s  
o r  o b s e r v e r s ,  and  a S t e e r i n g  C o m m i t t e e ,  whose  
f u n c t i o n  h a s  b e e n  c o m p a r e d  t o  t h a t  o f  t h e  R u l e s  
C o m m i t t e e  i n  C o n g r e s s .  The M e m b e r s h i p  C o m m i t t e e  
a l s o  p r o p o s e s  t h e  g e n e r a l  r u l e s  w h i c h  g o v e r n  t h e  
a d m i s s i o n  o f  i n d i v i d u a l s ,  s u b j e c t  t o  a p p r o v a l  o f  
t h e  m a i n  c o m m i t t e e .  

The v o t i n g  members  o f  X - 3 . 4  s e r v e  a s  i n -  
d i v i d u a l s ,  n o t  a s  r e p r e s e n t a t i v e s  o f  t h e i r  com- 
p a n i e s  o r  a g e n c i e s .  F u r t h e r m o r e ,  we h a v e  a r u l e  
t h a t  t h e r e  c a n  n e v e r  be  two o r  more  v o t i n g  membe~ 
who a r e  on t h e  s t a f f  o f  t h e  same company o r  a g e n c ~  
A d d i t i o n a l  p e r s o n s  f rom t h e  same o r g a n i z a t i o n  may,  
h o w e v e r ,  be  a d m i t t e d  a s  a l t e r n a t e s  o r  o b s e r v e r s ,  
and  a s  s u c h  t a k e  p a r t  i n  t h e  d e b a t e s ,  b u t  w i t h -  
o u t  v o t i n g .  O t h e r w i s e  a p e r s o n ' s  t e c h n i c a l  
q u a l i f i c a t i o n s  and  l e g i t i m a t e  i n t e r e s t  i n  p r o b -  
l e m s  o f  l a n g u a g e  s t a n d a r d s  a r e  t h e  o n l y  c r i t e r i a  
f o r  a d m i s s i o n .  

W o r k i n g  Group X - 3 . 4 . 1  i s  c o n c e r n e d  w i t h  t h e  
t h e o r y  o f  l a n g u a g e s  and  l a n g u a g e  s t a n d a r d i z a t i o n .  
I t  i s  t h u s  a p u r e l y  f u n c t i o n a l  w o r k i n g  g r o u p ,  n o t  
c o n c e r n e d  w i t h  a n y  p a r t i c u l a r  l a n g u a g e .  I t  made 
m o s t  o f  i t s  c o n t r i b u t i o n s  i n  t h e  e a r l y  s t a g e s ,  by  
s p e c i f y i n g  t h e  p r o c e s s  o f  s t a n d a r d i z a t i o n ,  c r i -  
t e r i a  t o  be  a p p l i e d  a t  d i f f e r e n t  s t a g e s ,  e t c .  I t  
h a s  p r o d u c e d  o r  s t i m u l a t e d  a l a r g e  number  o f  p u b -  
l i c a t i o n s  and  s p o n s o r e d  o r  c o - s p o n s o r e d  t e c h n i c a l  
m e e t i n g s .  I t  h a s  made s t u d i e s  o f  l a n g u a g e  s t r u c -  
t u r e  and  s u r v e y e d  t h e  e x i s t i n g  o r g a n i z a t i o n s  c o n -  
c e r n e d  w i t h  c o m p u t e r  l a n g u a g e s .  A t  p r e s e n t  i t  
a c t s  a s  a s t a n d - b y  a d v i s o r y  g r o u p  w h i c h  we c o n -  
s u l t  w h e n e v e r  a t h e o r e t i c a l  q u e s t i o n  comes u p ;  
t h i s  h a p p e n s  more  o f t e n  t h a n  one m i g h t  t h i n k .  

W o r k i n g  Group X - 3 . 4 . 2  h a s  s e v e r a l  f u n c t i o n s .  
F i r s t  o f  a l l  i t  i s  c o n c e r n e d  w i t h  l a n g u a g e  s p e c i -  
f i c a t i o n s ,  i . e .  w i t h  t h e  way i n  w h i c h  a l a n g u a g e  
i s  t o  be  d e s c r i b e d .  T h i s  i s  a m a j o r  p r o b l e m ,  
s i n c e  t h e  d e s c r i p t i o n  o f  a n y  one  l a n g u a g e  i s  

l i k e l y  t o  f i l l  a b o o k .  N e x t ,  X - 3 . 4 . 2  i s  c o n c e r n e d  

w i t h  e s t a b l i s h i n g  c r i t e r i a  f o r  t h e  s e l e c t i o n  and  
e v a l u a t i o n  o f  l a n g u a g e s .  I t  l o o k s  a t  a number  o f  
e x i s t i n g  p r o g r a m m i n g  l a n g u a g e s  a n d  d e c i d e s  w h i c h  
o n e s  m i g h t  make good  c a n d i d a t e s  f o r  s t a n d a r d i z a -  
t i o n .  I f  a l a n g u a g e  l o o k s  a t  a l l  p r o m i s i n g ,  a 
s u b g r o u p  i s  s e t  up i n s i d e  X - 3 . 4 . 2  w h i c h  e x a m i n e s  
t h a t  l a n g u a g e  i n  more d e t a i l  and  a r r i v e s  a t  a 
r e c o m m e n d a t i o n  a s  t o  w h e t h e r  t h e  l a n g u a g e  s h o u l d  
i n d e e d  be  c o n s i d e r e d  i n  d e p t h  a s  a p o s s i b i l i t y  
f o r  an  A m e r i c a n  s t a n d a r d .  I f  t h e  r e c o m m e n d a t i o n  
i s  p o s i t i v e  a n d  i f  i t  i s  a c c e p t e d  by  t h e  p a r e n t  
c o m m i t t e e ,  a new w o r k i n g  g r o u p  o f  X - 3 . 4  i s  s e t  up ,  
o u t s i d e  o f  X - 3 . 4 . 2 ,  t o  d e a l  w i t h  t h i s  l a n g u a g e  
e x c l u s i v e l y ,  and  t h e  r e s p o n s i b i l i t y  o f  X - 3 . 4 . 2  
f o r  t h i s  l a n g u a g e  c e a s e s .  The w o r k i n g  g r o u p  
c r e a t e d  f o r  t h e  l a n g u a g e  t h e n  c o n c e r n s  i t s e l f  
w i t h  a l l  t h e  d e t a i l e d  q u e s t i o n s  o f  w h i c h  f e a t u r e s  
a r e  t o  be  i n c l u d e d  i n  t h e  s t a n d a r d  and  how t h e y  
a r e  t o  be  d e s c r i b e d ,  and  comes  up  w i t h  a d o c u m e n t  
i n t e n d e d  a s  a d r a f t  s t a n d a r d .  T h i s  d o c u m e n t  i s  
r e f e r r e d  b a c k  t o  X - 3 . 4 . 2  f o r  c o m p a r i s o n  w i t h  i t s  
own c r i t e r i a  f o r  l a n g u a g e  s p e c i f i c a t i o n s .  I n  t h i s  
way we h o p e  t o  a c h i e v e  some u n i f o r m i t y  b o t h  i n  
t h e  s e l e c t i o n  o f  l a n g u a g e s  f o r  s t a n d a r d i z a t i o n  
and  i n  t h e i r  d e s c r i p t i o n .  

W o r k i n g  Group X - 3 . 4 . 3  i s  d e v o t e d  e n t i r e l y  
t o  one  l a n g u a g e ,  FORTRAN. I t s  a c c o m p l i s h m e n t s  
w i l l  be  s u r v e y e d  l a t e r  i n  c o n n e c t i o n  w i t h  d i s -  
c u s s i o n  o f  i n d i v i d u a l  p r o g r a m m i n g  l a n g u a g e s .  

W o r k i n g  Group X - 3 . 4 . 4  h a s  two a s s i g n m e n t s ,  
one  f u n c t i o n a l  and  one  c o n c e r n e d  w i t h  a s p e c i f i c  
l a n g u a g e .  T h i s  g r o u p  i s  c h a r g e d  w i t h  t h e  i n v e s t i -  
g a t i o n  o f  s t a n d a r d s  f o r  p r o c e s s o r  s p e c i f i c a t i o n ,  
b o t h  h a r d  and  s o f t .  I n  a d d i t i o n ,  a s  t h e i r  i n i t i a l  
e f f o r t ,  t h e y  a r e  p u r s u i n g  t h e  s t a n d a r d i z a t i o n  o f  
COBOL. I t  i s  r e c o g n i z e d  t h a t  t h i s  i n  i t s e l f  i s  
a s u b s e t  o f  t h e i r  m a j o r  r e s p o n s i b i l i t y  and  i t  i s  
b e l i e v e d  t h a t  t h e  e x p e r i e n c e  g a i n e d  f rom t h e  COBOL 
s t a n d a r d i z a t i o n  e f f o r t  w i l l  c o n t r i b u t e  s u b s t a n -  
t i a l l y  t o w a r d  s u b s e q u e n t  e f f o r t s  i n  t h e  g e n e r a l  
a r e a  o f  p r o c e s s o r  s p e c i f i c a t i o n .  I n  f a c t ,  t h i s  
w o r k i n g  g r o u p  h a s  s p e n t  m o s t  o f  i t s  e f f o r t s  on 
COBOL. I t s  p r o g r e s s  w i l l  be  d i s c u s s e d  b e l o w .  

W o r k i n g  Group X - 3 . 4 . 5  i s  c o n c e r n e d  w i t h  
i n t e r n a t i o n a l  m a t t e r s .  T h i s  i s  e n t i r e l y  a f u n c -  
t i o n a l  a s s i g n m e n t .  I t  i n c l u d e s  ( a )  r e l a t i o n s  w i t h  
t h e  i n t e r n a t i o n a l  s t a n d a r d s  o r g a n i z a t i o n  ~ ISO) ;  
(b )  b a c k i n g  up  t h e  A m e r i c a n  d e l e g a t i o n  t o  m e e t i n g s  
o f  ISO T e c h n i c a l  C o m m i t t e e  97 ,  S u b c o m m i t t e e  5p 
w h i c h  i s  c o n c e r n e d  w i t h  p r o g r a m m i n g  l a n g u a g e s ;  
( c )  i n  e f f e c t ,  W o r k i n g  Group  X - 3 . 4 . 5  h a s  s e r v e d  a s  
t h e  S e c r e t a r i a t  o f  ISO TC97 SC5. 

W o r k i n g  Group X - 3 . 4 . 6  i s  c o n c e r n e d  w i t h  
n o m e n c l a t u r e ;  t h i s  i s  e n t i r e l y  a f u n c t i o n a l  a s s i g n -  
m e n t .  The g r o u p  c o o p e r a t e s  w i t h  S u b c o m m i t t e e  
X - 3 . 5  ( G l o s s a r y )  by  f u r n i s h i n g  s u g g e s t i o n s  and  
c r i t i c i s m s  on g l o s s a r y  i t e m s  h a v i n g  t o  do  w i t h  
p r o g r a m m i n g  l a n g u a g e s .  

W o r k i n g  G r o u p s  X - 3 . 4 . 7  and  X - 3 . 4 . 8  w e r e  
o r g a n i z e d  j u s t  r e c e n t l y .  They a r e  c o n c e r n e d  w i t h  
APT and  ALGOL, r e s p e c t i v e l y .  P r e v i o u s  t o  t h e i r  
e s t a b l i s h m e n t ,  a good  d e a l  o f  w o r k  on t h e s e  l a n -  
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g u a g e s  was d o n e  by  s u b g r o u p s  o f  X - 3 . 4 . 2 .  

The p r e s e n t  s t a t u s  o f  s p e c i f i c  l a n g u a g e s  

I n  i t s  a l m o s t  f o u r  y e a r s  o f  e x i s t e n c e ,  X - ~ 4  
h a s  n o t  y e t  p r o d u c e d  a s i n g l e  c o n c r e t e  s t a n d a r d .  
T h i s  b a l d  s t a t e m e n t  may c a u s e  some s h o c k ,  a n d  may 
f u r t h e r  l e a d  t o  t h e  s u s p i c i o n  t h a t  t h e  c o n f l i c t i n g  
p r e s s u r e s  t o  w h i c h  I h a v e  a l l u d e d  h a v e  t e n d e d  t o  
p r e v e n t  t h e  s e l e c t i o n  o f  a n y  s t a n d a r d s .  To t h e  
b e s t  o f  my b e l i e f  s u c h  a s u s p i c i o n  i s  e n t i r e l y  
u n f o u n d e d ;  t h e  t r u e  c a u s e  f o r  t h e  l o n g  t i m e  l a p s e  
l i e s  i n  t h e  f a c t  t h a t  a p r o g r a m m i n g  l a n g u a g e  i s  
an  i n c r e d i b l y  c o m p l i c a t e d  t h i n g .  I t  i s  p r o b a b l e  
t h a t  n o t h i n g  e v e n  a p p r o a c h i n g  i t  i n  c o m p l e x i t y  
h a s  e v e r  b e e n  s t a n d a r d i z e d .  A l a n g u a g e  i s  f a r  
more  t h a n  a l i s t  o f  m a c r o - i n s t r u c t i o n s  t o g e t h e r  
w i t h  a c o m p i l e r  w h i c h  t r a n s l a t e s  t h e m  i n t o  m a c h i n e  
c o d e .  T h e r e  m u s t  b e ,  f o r  e a c h  m a c r o - i n s t r u c t i o n ,  
a d e s c r i p t i o n  w h i c h  s p e c i f i e s  w h a t  o u t p u t  t h e  
c o m p u t e r  i s  t o  p r o d u c e  on r e c e i p t  o f  t h i s  m a c r o -  
i n s t r u c t i o n  i n  a l l  c o n c e i v a b l e  c i r c u m s t a n c e s .  The 
a c t i o n  w h i c h  t h e  c o m p u t e r  i s  t o  t a k e  may d e p e n d  
on p r e v i o u s  i n s t r u c t i o n s ,  and  t h e r e  i s  an  u n -  
l i m i t e d  v a r i e t y  o f  ways  i n  w h i c h  i n s t r u c t i o n s  c a n  
b e  c h a i n e d  t o g e t h e r .  I t  i s  a d i f f i c u l t  p r o b l e m  
i n d e e d  t o  a s c e r t a i n  t h a t  a l l  c a s e s  h a v e  b e e n  p r o -  
v i d e d  f o r  and  t h a t  no  c o n t r a d i c t i o n s  w i l l  o c c u r .  

I n  f a c t ,  i t  h a s  b e e n  f o u n d  r e p e a t e d l y ,  when 
a l a n g u a g e  was  b e i n g  i n v e s t i g a t e d  a s  a c a n d i d a t e  
f o r  s t a n d a r d i z a t i o n ,  t h a t  no  s a t i s f a c t o r y  d e s c r i p -  
t i o n  o f  t h e  l a n g u a g e  e x i s t e d ,  o r  t h a t  t h e  l a n g u a g e  
i t s e l f  o r  i t s  i m p l e m e n t a t i o n  was d e f i c i e n t  i n  
s e r i o u s  w a y s .  I n  s u c h  c a s e s ,  d e v e l o p m e n t  w o r k  i s  
n e e d e d  b e f o r e  s t a n d a r d i z a t i o n  c a n  t a k e  p l a c e .  
X - 3 . 4  h a s  t a k e n  t h e  p o s i t i o n  t h a t  t h e  w o r k  o f  d e -  
v e l o p i n g  c o m p u t e r  l a n g u a g e s ,  a s  d i s t i n c t  f r o m  
s t a n d a r d i z i n g  them,  i s  n o t  i t s  r e s p o n s i b i l i t y ,  n o r  
a r e s p o n s i b i l i t y  o f  ASA i n  g e n e r a l ,  b u t  s h o u l d  
be  l e f t  p r i m a r i l y  t o  t h e  p r o f e s s i o n a l  s o c i e t i e s  

and  o t h e r  g r o u p s .  

B u t  S u b c o m m i t t e e  X - 3 . 4  and  i t s  w o r k i n g  
g r o u p s  a r e  a c t i v e l y  c o o p e r a t i n g  w i t h  o t h e r  g r o u p s  
i n  s u c h  d e v e l o p m e n t  w o r k ,  and  a r e  f u r t h e r m o r e  
c a r r y i n g  on d e v e l o p m e n t  w o r k  a l o n e  i n  c a s e s  w h e r e  
no  o t h e r  o r g a n i z a t i o n  c a n  be  f o u n d  f o r  i t .  

To d a t e  X - 3 . 4  h a s  c o n c e r n e d  i t s e l f  w i t h  f o u r  
s p e c i f i c  l a n g u a g e s :  ALGOL, FORTRAN, COBOL and  AP~ 

The s t a n d a r d i z a t i o n  o f  FORTRAN i s  t h e  o b j e c t  
o f  a s p e c i a l  w o r k i n g  g r o u p ,  X - 3 . 4 . 3 .  The g r o u p  
d e c i d e d  e a r l y  t h a t  i t  w o u l d  be  n e c e s s a r y  t o  s t a n -  
d a r d i z e  two d i f f e r e n t  v e r s i o n s ,  s i m i l a r  t o  w h a t  
i s  known a s  FORTRAN I I  and  FORTRAN IV,  s o  t h a t  
t h e  u s e r  w i l l  h a v e  a c h o i c e  o f  two l e v e l s  o f  l a n -  
g u a g e ,  one  n a r r o w ,  w i t h  few i n s t r u c t i o n s ,  b u t  
e a s y  t o  i m p l e m e n t  and  c o m p i l e  on c o m p u t e r s  o f  
m o d e r a t e  c a p a c i t y ,  t h e  o t h e r  more c o m p r e h e n s i v e ,  
a l l o w i n g  g r e a t e r  power  t o  t h e  p r o g r a m m e r  b u t  more  
d i f f i c u l t  t o  i m p l e m e n t .  The two s t a u d a r d s  a r e  t o  
be  " u p w a r d  c o m p a t i b l e "  s o  t h a t  a p r o g r a m  w r i t t e n  
i n  t h e  n a r r o w e r  l a n g u a g e  c a n  be  u s e d  w i t h  t h e  com- 
p i l e r  i n t e n d e d  f o r  t h e  b r o a d  o n e ,  b u t  n o t  v i c e  
v e r s a .  D r a f t  d o c u m e n t s  d e s c r i b i n g  b o t h  l a n g u a g e s  
h a v e  b e e n  p r e p a r e d ,  c o p i e s  o f  t h e  t e n t a t i v e  d r a f t s  

h a v e  b e e n  d i s t r i b u t e d  t o  i n t e r e s t e d  p a r t i e s ,  a n d  
t h e i r  commen t s  h a v e  b e e n  w o r k e d  i n t o  t h e  d r a f t s .  
We a r e  l o o k i n g  f o r w a r d  t o  e a r l y  s u b m i s s i o n  o f  t h e s e  
d o c u m e n t s  a s  p r o p o s e d  A m e r i c a n  d r a f t  s t a n d a r d s .  
F u r t h e r m o r e ,  on t h e  i n t e r n a t i o n a l  l e v e l ,  t h e  I n t e r -  
n a t i o n a l  S t a n d a r d s  O r g a n i z a t i o n  i s  a w a i t i n g  a U .S .  
FORTRAN p r o p o s a l  i n  t h e  h o p e  t h a t  an  A m e r i c a n  s t a n -  
d a r d  may be  a g r e e d  u p o n ,  w h i c h  may b e  a c c e p t a b l e  
a s  an  i n t e r n a t i o n a l  s t a n d a r d  w i t h o u t  c h a n g e s .  I t  
now s e e m s  l i k e l y  t h a t  t h e y  w i l l  s o o n  be  p r e s e n t e d  
w i t h  a r e commended  d r a f t .  

The e f f o r t  on  ALGOL was i n  t h e  h a n d s  o f  a 
s u b g r o u p  o f  X - 3 . 4 . 2  u n t i l  r e c e n t l y ,  when a s e p a r a t e  
w o r k i n g  g r o u p  X - 3 . 4 . 8  was  e s t a b l i s h e d  f o r  t h i s  l a n -  
g u a g e .  T h e r e  i s  s t r o n g  i n t e r e s t  i n  ALGOL i n  Eu rope ,  
and  s o  t h e  I n t e r n a t i o n a l  S t a n d a r d s  O r g a n i z a t i o n  h a s  
t a k e n  t h e  l e a d  i n  w o r k i n g  on a n  i n t e r n a t i o n a l  s t a n -  
d a r d  f o r  ALGOL, w h i l e  t h e  A m e r i c a n  p r e f e r e n c e  h a s  
b e e n  t o  w a i t  f o r  t h i s  t o  h a p p e n  a n d  t h e n  p e r h a p s  t o  
a d o p t  t h e  i n t e r n a t i o n a l  s t a n d a r d  f o r  t h e  U. S.  
w i t h o u t  c h a n g e .  

At the time when these strategies crystall- 
ized, two or three years ago, the most comprehen- 
sive version of the ALGOL language then in exist- 
ence, known as ALGOL-60, had at least two major 
faults which, in the opinion of many, made it un- 
suitable as a standard. First, there appeared to 
be some unresolved inconsistencies. Second, no 
input and output instructions were defined; this 
was left to be done by the compilers. The latter 
objection was removed when a subcommittee of ACM, 
with the cooperation of X-3.4.2, developed a set 
of IO specifications. As a result, it was de- 
cided in May of 1964 to draft standards for ALGOL 
on two levels, with upward compatibility: one 
being the full ALGOL-60, the other a subset suffi- 
ciently restricted to remove the inconsistencies 

of the former. The standards are also to incor- 
porate two level~ of IO specifications, based on 
the ACM report and on work done by IFIP on the 
problem. These decisions are so detailed that no 
more than an editing job is still required to 
create a document suitable toserve as internation- 
al standard. 

COBOL h a s  b e e n  a s s i g n e d  t o  X - 3 . 4 . 4  a l o n g  w i t h  
t h e  g e n e r a l  p r o b l e m  o f  p r o c e s s o r  s p e c i f i c a t i o n s .  
The d i f f i c u l t y  h a s  b e e n  t h a t  t h e r e  i s  a s  y e t  no  
d o c u m e n t  i n  e x i s t e n c e  d e s c r i b i n g  t h e  COBOL l a n -  
g u a g e  i n  a m a n n e r  s u f f i c i e n t l y  c l e a r  a n d  unam-  
b i g u o u s  f o r  s t a n d a r d i z a t i o n .  To a c c o m p l i s h  t h e i r  
w o r k  i n  COBOL s t a n d a r d i z a t i o n ,  X - 3 . 4 . 4  i s  s u b -  
d i v i d e d  a c c o r d i n g  t o  f o u r  f u n c t i o n s :  ( 1 )  A w o r k -  
i n g  g r o u p  t o  c o n d u c t  COBOL i m p l e m e n t a t i o n  s u r v e y s .  
Work on t h e  f i r s t  s u r v e y  i s  n e a r i n g  c o m p l e t i o n  and  
r e f l e c t s  t h e  d e t a i l s  o f  a l l  COBOL 1961 i m p l e m e n t a -  
t i o n s  i n  t h i s  c o u n t r y .  The p u r p o s e  o f  t h e  s u r v e y  
was  t o  s u g g e s t  t h e  l a r g e s t  i n t e r s e c t i o n  o f  l a n g u a g e  
e l e m e n t s  t o  be  i n c l u d e d  i n  t h e  f i r s t  l e v e l  s t a n d a r d .  
( 2 )  A w o r k i n g  g r o u p  t o  s p e c i f y  a s e t  o f  COBOL 
p r o g r a m s  t o  be  Used  i n  o r d e r  t o  d e t e r m i n e  w h e t h e r  
a g i v e n  i m p l e m e n t a t i o n  c o m p l i e s  w i t h  t h e  s t a n d a r d .  
T h e s e  p r o g r a m s  a r e  i n i t i a l l y  d e s i g n e d  t o  t e s t  t h e  
a v a i l a b i l i t y  o f  a g i v e n  l a n g u a g e  f e a t u r e  and  s u b -  
s e q u e n t l y  w i l l  d e t e r m i n e  t h e  v a l i d i t y  o f  t h e  f i n a l  
r e s u l t .  I n  no  way a r e  t h e  p r o g r a m s  i n t e n d e d  t o  
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m e a s u r e  p r o c e s s o r  e f f i c i e n c y .  ( 3 )  A w o r k i n g  
g r o u p  t o  p u b l i s h  t h e  X - 3 . 4  COBOL I n f o r m a t i o n  
B u l l e t i n .  The p u r p o s e  o f  t h e  CIB i s  r a p i d  d i s -  
s e m i n a t i o n  o f  i n f o r m a t i o n  on COBOL s t a n d a r d i z a t i o n  
a c t i v i t y .  To d a t e  f o u r  b u l l e t i n s  h a v e  b e e n  p u b -  
l i s h e d  a n d  a f i f t h  i s  c u r r e n t l y  b e i n g  c o m p l e t e d .  
( 4 )  A w o r k i n g  g r o u p  t o  p r e p a r e  t h e  p r o p o s e d  
d r a f t  A m e r i c a n  COBOL s t a n d a r d  and  i t s  a p p r o v e d  
s u b s e t s .  T h i s  g r o u p  i s  c u r r e n t l y  w o r k i n g  w i t h  
t h e  CODASYL COBOL C o m m i t t e e  i n  a c o o p e r a t i v e  
e f f o r t  t o  d e v e l o p  and  s t a n d a r d i z e  t h e s e  s u b s e t s .  

APT is the most recent addition to the list 
of languages selected for standardization, and 
the preparatory work is not yet completed. A 
subgroup of X-3.4.2 had been at work for some time 
before the recent formation of a separate working 

group, X-3.4.7, which will now concern itself with 
the creation of a draft document. 

At the same time the committee continues to 
consider other languages which seem promising for 
standardization. 

Other standards-processing organizations 

While the American Standards Association has 
carried the largest share of the standardization 
effort, other technical organizations have con- 
tributed significantly. Although these organiza- 
tions have widely differing structures and pur- 
poses, there has been a remarkable absence of 
jurisdictional disputes, overlap or other confu- 
sion which one might fear. On the contrary, all 
has been harmony and cooperation in regard to 
organization; what disagreements exist pertain 
to technical or economic matters, as they ought to. 
This happy state of affairs is due in great part 
to the fact that the same few individuals serve in 
all these organizations. 

Association for Computing MachinerT. 

The Standards Committee of ACM cooperates in 
every way possible with X-3.4. Many of its members 
are also members of X-3.4. Its chairman is also 
editor of the Standards section of Communications 
of the ACM, which performs a most valuable service 
by keeping interested parties informed of every 
step in the standardization process. Various Sub- 
groups of the ACM Computer Languages Committee are 
active in language development. This activity is 
of importance to standardization since in many in- 
stances the lack of adequate development is what 
prevents us from standardizing. In particular, 
the ALGOL subcommittee of this group has worked 
closely with the ALGOL subgroup of X-3.4.2 in 

developing input and output specifications for this 
language. 

International Federation for Information Processing 

This group (IFIP) and its U. S. adherent 
(AFIPS) take part in language development and there- 
by contribute greatly to standardization. AFIPS, 
or rather its predecessor, the Joint Computer 
Conference Committee, was probably the first or- 

ganization in which standardization in the computer 

field was seriously discussed. IFIP has a number 
of technical committees, among which TC 2, con- 
cerned with programming languages, is of interest 
to us. In particular, IFIP-TC 2 has a working 
group for ALGOL, which has been actively engaged 
in the development of this language and deserves 
the principal credit for the formulation of the 
"full ALGOL v standard and one of its IO systems. 
Close cooperation between IFIP-TC 2 and X-3.4 is 
assured by overlapping memberships, a number of 
individuals holding positions in both organizations 
and contributing decisively to their work. Another 
technical committee, IFIP-TC i, is concerned with 
the standardization of computer terminology. 

Business Equipment Manufacturers Association (BEMA) 

This organization of American producers of 
all kinds of office equipment acts as sponsor of 
ASA Sectional Committee X-3 on computers and in- 
formation processing, and thereby furnishes some 
of the indispensable office support for X-3.4 and 
the other subcommittees of X-3. More importantly, 
some of the key members and staff of X-3 are BEMA 
staff members and play a vital role in keeping 
manufacturers interested in standardization. 

European Computer Manufacturers' Association (ECMA) 

Unlike BEMA, ECMA activities are almost ex- 
clusively concentrated on development and standard- 
ization in the computer field. Among its technical 
committees, TC 2 (General Programming Languages), 
TC 5 (ALGOL) and TC 6 (COBOL) work in the area of 
computer languages, ISO (see below) provides a 
common meeting ground between the ECMA and ASA 
committees. 

International Standards Organization (ISO) 

For almost 20 years ISO has served as the 
focal point for standardization on an international 
scale for a wide variety of goods and services. 
Forty-five countries are participating in its work. 
Among its numerous technical~mmittees is one, 
TC-97, with the title "Computers and Information 
Processing". Its scope corresponds closely to that 
of ASA Sectional Committee X-3 with the same title. 
Like X-3, ISO TC-97 has set up a number of sub- 
committees, among which SC 5 (Programming Languages) 
corresponds to ASA X-3.4. 

In few areas is the need for international 
validity of standards more thoroughly recognized 
than in computer languages. From the start X-3.4 
and TC 97-SC 5 have been keenly aware of the over- 
riding need for the closest cooperation in, and 
coordination of, all their activities. This has 
been achieved in several ways. First of all, many 
individuals hold positions in both organizations, 
so that there is mutual awareness of activities and 
motives in more detail than could be accomplished 
by merely exchanging documents. Secondly, ISO fre- 
quently relies on the adherent national groups for 
its technical work, and the United States, because 
of their dominant position in the worldwide compu- 
ter market, have carried a large share of these 
responsibilities. Finally, each of the two organ- 
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izations has shown complete willingness to take 

the activities of the other into account in plan- 
ning its own work. Thus, as has been mentioned, 
the international standardization of FORTRAN and 
COBOL has been deferred pending action on the 
national level in the United States, while in the 
matter of ALGOL standardization X-3.4 has concen- 
trated on cooperating in the ISO effort in the 

expectation that its results may later be adopted 
as American standards. 

Outlook 

In conclusion, let me point to the two main 
difficulties which stand in our way and prevent 
us from progressing as fast as we should like to. 
One of these, which I have mentioned earlier, is 
the unusual complexity of the subject, both econ- 
omic and technical; the multiplicity of interests 
and effects, the difficulty of describing pro- 
gramming languages and their associate processors, 
of testing them and making sure of their complete- 
ness, consistency and compatibility. Another is 
simply the lack of manpower. X-3.4 has an ex- 
tremely capable and enthusiastic group of commit- 
tee members, but the really active ones are few 
in number and they are volunteers who take time 
out from their regular duties to work on standard- 
ization of programming languages. Because there 
are so few of them almost everyone is carrying 
multiple assignments; and these same individuals 
also serve in the other organizations discussed 
in Section 4. We need more help. 

A third difficulty has been a lack of funds 
for travel for participation in committee meetings 
This has forced us to look for participants prin- 
cipally in a small geographic area, stretching 
from New York to Washington, D. C., and it has 
prevented many capable and interested persons, 
especially in the academic world, from joining 
altogether. In both ways it has aggravated the 
already critical lack of manpower. 

By detailing these difficulties, I do not 
mean to say that I am discouraged. On the con- 
trary, I am confident that despite delays we 
shall soon reach our objective of an adequate set 
of standard computer programming languages. 

I am grateful to my colleagues in X-3.4 for 
their advice and help in the preparation of this 
material. In particular, H. Bromberg, assisted 
by D. A. Goldstein, supplied the paragraphs 
dealing with X-3.4.4 and COBOL; P. Z. Ingerman 

and J. N. Merner checked and corrected the sec- 
tions on X-3.4.2 and ALGOL, W. P. Heising and 
Jean Sammet, those on X-3.4.3 and FORTRAN. Fur- 
thermore, much of the material presented here 
is based on earlier reports prepared by S. Gorn 
and R. E. Utman. 
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