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THE STYLE Of a p r o g r a m m i n g  l a n g u a g e  of ten  h a s  a g rea t  
inf luence  on the  a p p r o a c h  t h a t  a p r o g r a m m e r  takes  to a 
p a r t i c u l a r  p rob l em.  Th i s  is the  W h o r l  h y p o t h e s i s  appl ied  
to p r o g r a m m i n g  languages .  Most  p r o g r a m m i n g  l a n g u a g e s  
a r e  gene ra l  p u r p o s e  in t ha t  a n y t h i n g  tha t  is p r o g r a m m a b l e  
can  be  p r o g r a m m e d  in them.  Bu t  to the  e x t e n t  t h a t  
t h e y  differ, some p r o g r a m s  a re  m o r e  easi ly e x p r e s s e d  in 
one l a n g u a g e  t h a n  in ano the r .  We do no t  cons ide r  h e r e  
t he  i m p o r t a n t  cons ide ra t ions  of the  efficient use  of com-  
p u t e r  m e m o r y  and  r u n n i n g  t ime,  s ince these  are  m o r e  
re l a t ed  to t he  p a r t i c u l a r  m a c h i n e  and  compi l e r  con-  
f igura t ion  used  t h a n  to t he  s t r u c t u r e  of t he  p r o g r a m m i n g  
l a n g u a g e  itself. We are  m o r e  in te res ted  in fac tors  of 
p r o g r a m m i n g  conven ience ,  b rev i ty ,  f luency,  legibil i ty,  
ease  of l ea rn ing ,  ease of checkout ,  etc., t ha t  are  of m o r e  
d i rec t  conce rn  to the  p r o g r a m m e r .  

One  of the  m o s t  i m p o r t a n t  cha rac te r i s t i c s  of a l anguage ,  
f r o m  the  p r o g r a m m e r ' s  po in t  of v iew,  is the  m e t h o d  of 
h a n d l i n g  r e f e r e n c e s  to data. The  m a c h i n e  i n s t ruc t i on  code 
i tself  u sua l l y  a l lows  r e f e r e n c e  to da ta  by  n u m e r i c a l  
add res s  alone,  a l t h o u g h  n e w e r  c o m p u t e r s  p rov i de  i ndex  
r eg i s t e r s  and  ind i rec t  address ing .  In  any  case, the  
r e f e r e n c e  is u sua l l y  to on ly  a s ingle  r eg i s t e r  of  the  size 
p rov ided  by  the  h a r d w a r e .  A s s e m b l y  p r o g r a m s  p r ov ide  
conven i ences  l ike symbo l i c  add re s s ing  and  re la t ive  ad- 
dress ing,  b u t  r e f e r ence  is still  to  the  ind iv idua l  regis ter .  
One  of the  m o s t  i m p o r t a n t  conven i ences  of F O R T R A N  
a n d  m o s t  o the r  compi l e r s  is a m e t h o d  of r e f e r r i n g  to 
w h o l e  a r r a y s  w i t h o u t  h a v i n g  to m e n t i o n  expl ic i t ly  the  
add re s s  of each  m e m b e r  of the  a r ray .  A n o t h e r  i m p o r t a n t  
conven ience  of m o s t  compi l e r s  is the  faci l i ty  of ind ica t ing  
a c o m p u t e d  address  by  w r i t i n g  an  a lgebra ic  express ion .  
Local  address ing ,  or  the  abi l i ty  to use  the  s ame  n a m e  to 
r e f e r  to d i f fe ren t  data, is a conven ience  afforded by  some 
sys tems:  a s s e m b l y  p r o g r a m s  p rov ide  head i ng  f ea tu re s  or  
s epa ra t e  a s s e m b l y  and  re loca t ion;  COBOL prov ides  a 
v e r y  c o n v e n i e n t  faci l i ty  fo r  th is  p u r p o s e  by  its s y s t e m  
of qual if icat ion.  

One  of the  b igges t  a d v a n t a g e s  of list p roces s ing  lan-  
guages  is the  o p p o r t u n i t y  t hey  afford to r e f e r  w i t h  one 
n a m e  to a w h o l e  list, poss ib ly  also inc lud ing  m a n y  
subl is ts .  The  e l e m e n t s  c o m p r i s i n g  the  l ists  u sua l l y  a re  
s ingle  reg is te rs ;  some  m a y  con ta in  data  and  some m a y  
con ta in  i n f o r m a t i o n  spec i fy ing  the  o rgan iza t ion  of or  
i n t e r r e l a t i ons  b e t w e e n  the  da ta  regis ters .  

The  r e a s o n  w h y  m e t h o d s  of da ta  r e f e r ence  are  so im-  
p o r t a n t  fo r  the  s tyle  of a p r o g r a m m i n g  l a n g u a g e  is tha t  
a p r o g r a m m e r  tends  to t h i n k  in t e r m s  of the  i t ems  tha t  
he  can  n a m e  in  the  l a n g u a g e  and  man ipu la t e .  

I t  is in  t he  a rea  of da ta  r e f e r e n c e  t ha t  the  COMIT 
l anguage  is m u c h  d i f fe ren t  f r o m  o the r  p r o g r a m m i n g  
languages .  COMIT w a s  or ig ina l ly  des igned  for  c o n v e n i e n t  
h a n d l i n g  of a lphabe t i c  data----~nglish and  fo re ign  w o r d s  
and  sen t ences  t oge t he r  w i t h  any  t e m p o r a r y  data  needed  
f o r  t he  ope ra t i ons  of  m e c h a n i c a l  t r a n s l a t i o n  p r o g r a m s .  
COMIT has  t u r n e d  out, h o w e v e r ,  to be  c o n v e n i e n t  fo r  a 
n u m b e r  of o the r  types  of p r o g r a m s  w h e r e  the  data  are  
essent ia l ly  n o n - n u m e r i c a l  in  charac te r .  
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I n  COMIT, the  i t ems  of r e f e r e n c e  are  no t  c o m p u t e r  
reg is te rs ,  b u t  p r o b l e m - o r i e n t e d  i t ems  of any  c o n v e n i e n t  
size cal led cons t i tuents .  A cons t i t uen t  m a y  consis t  of any  
n u m b e r  of charac te r s ;  t h u s  it could be  used  for  a let ter ,  
an  Eng l i sh  w o r d  of any  lengh,  or  any  o t h e r  i t em of n o n -  
n u m e r i c a l  data. T h e  p r o g r a m m e r  m a y  r e f e r  to these  con-  
s t i t uen t s  direct ly,  and  so he  does  no t  have  to take  into 
cons ide ra t ion  the  p a r t i c u l a r  c o m p u t e r  w o r d  size. A con-  
s t i t uen t  m a y  also carry ,  in  addi t ion  to the  da ta  par t ,  any  
n u m b e r  of c lass i f ica tory  subscr ip t s ,  and  a n u m e r i c a l  sub -  
sc r ip t  u se fu l  fo r  c oun t i ng  and  s imple  a r i t h m e t i c  
computa t ions .  

COMIT is r ich  in its m e t h o d s  of  da ta  re fe rence .  I t  
inc ludes  severa l  t ypes  of d i rec t  r e fe renc ing ,  as we l l  as  
direct  add res s  r e f e r e n c i n g  and  ind i rec t  a d d r e s s  r e f e r -  
encing.  By di rec t  r e f e r e n c i n g  w e  m e a n  the  m e n t i o n  in 
the  p r o g r a m  of some or  all of the  da ta  c h a r a c t e r s  or  
c lass i f icatory subscr ip t s .  The  des i red  da ta  i t em or  con-  
s t i t uen t  is f o u n d  b y  a l i nea r  s e a r c h  t h r o u g h  a defined 
po r t ion  of the  data. A fas t  a lphabe t i c  s ea rch  is also 
ava i lab le  fo r  tab le  or  d i c t iona ry  look-up .  

A c o n v e n i e n t  and  m u c h - u s e d  m e t h o d  of r e f e r e n c e  
t ha t  is p e r h a p s  u n i q u e  to COMIT is t h r o u g h  context .  I t  
is possible ,  fo r  example ,  to r e f e r  to the  data  on  the  r i g h t  
or  on the  left  of a g iven  i t em or  to t h e  data  b e t w e e n  
g iven  i tems.  This  is poss ib le  b e c a u s e  da ta  in COMIT can  
be conce ived  of as  be ing  a r r a y e d  a long  a o n e - d i m e n s i o n a l  
p r o b l e m  space. The  p r o g r a m m e r  t h i n k s  in t e r m s  of th i s  
p r o b l e m - s p a c e  and  no t  in t e r m s  of c o m p u t e r  reg is te rs .  
He is f ree  to in se r t  and  de le te  i t ems  f r o m  the  p r o b l e m  
space  w i t h o u t  h a v i n g  to keep  t r ack  of s torage.  

A n  e x a m p l e  of the  b r e v i t y  and  conven ience  t ha t  these  
f e a t u r e s  p r ov ide  is the  fo l lowing  p r o g r a m  for  r e a d i n g  
an  u n k n o w n  a m o u n t  of data, so r t i ng  it numer i ca l l y ,  and  
p r i n t i n g  it out  in n u m e r i c a l  order .  
S E T - U P  $ : A ~ MARK/.32767 / /  *RSK1 * 
I N S E R T  $1 + $ ~ $1/.G.*i  ---- A + 2 ~ 1 ~ 3 / /  *RSK1 
I N S E R T  
P R I N T  A fir $ -b M A R K  ---- 2 / /  *VJSM1 * 
The  first  l ine ini t ial izes and reads  in the  first  i tem. The  
second l ine is a loop tha t  inse r t s  an i tem in i ts  co r r ec t  
n u m e r i c a l  pos i t ion  and  t h e n  reads  in a n o t h e r  i tem. The  
last  l ine c leans  u p  and  p r i n t s  the  resul ts .  

The  po ten t i a l  r a n g e  of app l ica t ion  of the  digi ta l  com-  
p u t e r  is v e r y  wide.  T h e r e  is a w ide  d ive r s i ty  of p r o b l e m  
areas  i n v o l v i n g  a w ide  va r i e t y  of i t ems  and  s t r u c t u r e s  
to be  r e f e r e n c e d  and  man ipu l a t ed .  B u t  c o m p u t e r s  a re  
still  r e l a t i ve ly  sma l l  so t h a t  it is at  p r e s e n t  un fea s ib l e  
to s u p p l y  all of  t h e  des i rab le  f e a tu r e s  in one p r o g r a m m i n g  
l anguage  tha t  w o u l d  m a k e  it s i m u l t a n e o u s l y  c o n v e n i e n t  
fo r  all p rob lems .  I t  is p r o b a b l y  imposs ib le  to des ign  the  
ideal  g e n e r a l - p u r p o s e  p r o g r a m m i n g  l a n g u a g e  because  
each  u se f u l  p r o g r a m m i n g  l a n g u a g e  m u s t  be  a jud ic ious  
c o m p r o m i s e  b e t w e e n  the  va r i ous  c o n t r a d i c t o r y  r e q u i r e -  
m e n t s  of a p r o b l e m  area.  The  w i d e r  the  p r o b l e m  area,  
the  m o r e  difficult the  compromise .  A ha l t i ng  of the  t r e n d  
t o w a r d  Babel  t h r o u g h  s t anda rd i za t i on  w o u l d  be  d isas -  
t rous .  The  con t inued  d e v e l o p m e n t  of n e w  and  espec ia l ly  
of  nove l  p r o g r a m m i n g  l a n g u a g e s  is r e q u i r e d  fo r  c o n t i n u e d  
p r o g r e s s - - a n d  n e c e s s a r y  fo r  a fu l l e r  r ea l i za t ion  of the  
po ten t ia l i t i es  of the  digi tal  compu te r .  
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