
COMMENTS ON THE DEBATE: 

DATA-STRUCTURE-SET VERSUS RELATIONAL 

In the b e l i e f  t h a t  i t  m igh t  be w o r t h w h i l e  f o r  someone to 
a t t emp t  a summary of  the " G r e a t  Deba te , "  I have t r i e d  to  se t  
down my own o b s e r v a t i o n s  and w l l l  pass them on to you f o r  
whatever  they may be w o r t h .  

Suppose we cons ide r  t h a t  t he re  wlll be th ree  suppor ted  
i n t e r f a c e s  to f u t u r e  data base systems, and d e s c r i b e  these 
s u g g e s t i v e l y  as an End User I n t e r f a c e ,  an A p p l i c a t i o n  
Programmer I n t e r f a c e ,  and a Systems Programmer I n t e r f a c e .  
Table 1 shows how these migh t  ve ry  r o u g h l y  be c h a r a c t e r i z e d .  
(Note :  By systems programmer I am r e f e r r i n g  to  the data base 
management system and not  to the o p e r a t i n g  s y s t e m . )  There 
seems to be l i t t l e  argument t h a t  the End User I n t e r f a c e  
should  have a b a s i c a l l y  r e l a t i o n a l  v iew,  or  t h a t  some form 
of  ne twork  v iew will be r e q u i r e d  f o r  the Systems Programmer 
I n t e r f a c e .  This is  because the concept  o f  independence from 
l o g i c a l  data s t r u c t u r e  more or  less  i m p l i e s  the r e l a t i o n a l  
v iew f o r  the h i g h e r  level~, and the requ i remen t  to  e l i m i n a t e  
redundancy from the s t o r e d  data more or  less i m p l i e s  a 
ne twork  view f o r  the lower l e v e l .  I g a t h e r ,  then t h a t  the 
c e n t r a l  t h r u s t  o f  the debate is over  what form the 
A p p l i c a t i o n  Programmer I n t e r f a c e  should  take .  This does 
seem to be a s u b s t a n t i v e  issue,  and not  mere ly  a " r e l i g i o u s "  
argument.  

Dr. Codd's p o s i t i o n  seems to be t h a t  the a p p l i c a t i o n  
programmer should be ab le  to reques t  data In r e l a t i o n a l  
terms and have i t  s u p p l i e d  by the data management f a c i l i t y  
i n t o  h i s  work area,  where he may then o p e r a t e  upon i t  in. 
whatever  f a s h i o n  he w i shes ;  or  t h a t  he be ab le  to c a l l  upon 
the data management f a c i l i t y  to  take data f rom h i s  work area 
d e s c r i b e d  in r e l a t i o n a l  terms and s t o r e  i t  i n t o  the data 
base. To the e x t e n t  t h a t  the data base c o n t a i n s  l i n kages  
and i n d i c e s  r e q u i r e d  to reduce redundancy and improve 
e f f i c i e n c y ,  i t  w i l l  be the r e s p o n s i b i l i t y  o f  the data 
management f a c i l i t y  to manage these,  and they should  be 
e s s e n t i a l l y  i n v i s i b l e  to the a p p l i c a t i o n  programmer. In 
t h i s  way the v i e w p o i n t  o f  the a p p l i c a t i o n  programmer and the 
end user w i l l  be e s s e n t i a l l y  the same, and communicat ion 
between them w i l l  be easy.  The task  o f  the a p p l i c a t i o n  
programmer w i l l  be reduced and he w i l l  make fewer  m is takes  
because he w i l l  not  have to be concerned w i t h  how he 
a c q u i r e s  the data he wants to m a n i p u l a t e ,  but  o n l y  w i t h  i t s  
s p e c i f i c a t i o n .  
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Mr. Bachman's p o s i t i o n  seems to be t h a t  the  a p p l i c a t i o n  
programmer shou ld  be g i v e n  the f l e x i b i l i t y  to  c h a r t  h i s  own 
cou rse  t h r o u g h  t h e  d a t a ,  and t h a t  the  sys tem shou ld  no t  be 
do ing  a l o t  o f  t h i n g s  " b e l o w  the i n t e r f a c e "  t h a t  he m i g h t  
no t  u n d e r s t a n d .  By b e i n g  aware o f  wha t  the a c t u a l  da ta  
s t r u c t u r e s  a r e ,  the  a p p l i c a t i o n  programmer can t h e r e b y  take  
advan tage  o f  them to w r i t e  much more e f f i c i e n t  p rog rams .  In 
t h i s  way,  the  v i e w p o i n t  o f  the  a p p l i c a t i o n  programmer and 
the sys tems programmer w i l l  be s i m i l a r  and c o m m u n i c a t i o n  
between them w i l l  be easy .  The ove rhead  o f  the da ta  
management f a c i l i t y  w i l l  be reduced because i t  i s  o n l y  d o i n g  
r e l a t i v e l y  s i m p l e  t h i n g s ,  and t h i s  may be an i m p o r t a n t  
c o n s i d e r a t i o n  f o r  r o u t i n e  t a s k s  l i k e  p a y r o l l ,  and c r u c i a l  
when d e a l i n g  w i t h  v e r y  l a r g e  da ta  bases .  

These remarks  r e p r e s e n t  o n l y  
d e b a t e ,  o f  c o u r s e ,  and I 
c l a r i f i c a t i o n .  

my own u n d e r s t a n d i n g  o f  the  
wou]d  welcome f u r t h e r  

I f  I may make one f u r t h e r  o b s e r v a t i o n ,  a f o u r t h  t ype  o f  
i n t e r f a c e  was men t i oned  and p r o b a b l y  deserves  some 
d i s c u s s i o n .  Th i s  i s  the i n t e r f a c e  to  the  P a r a m e t r i c  User ,  
i . e . ,  t he  user  who s i m p l y  i n i t i a t e s  a p r e - d e t e r m i n e d  
f u n c t i o n  ( p o s s i b l y  s u p p l y i n g  one o r  more p a r a m e t e r s  t o  i t ) .  
These p a r a m e t e r i z e d  f u n c t i o n s  can be p r e - w r i t t e n  in  a h o s t  
m a n i p u l a t i v e  language ,  o r  can be p r e - " c a n n e d "  s t r i n g s  o f  
s t a t e m e n t s  in  an end user  l anguage .  There may be a q u e s t i o n  
as to  wha t  e x t e n t  such a p a r a m e t r i c  use r  must u n d e r s t a n d  the 
da ta  s t r u c t u r e s  w i t h  wh ich  he i s  w o r k i n g  ( o r  to  wha t  e x t e n t  
the a u t h o r  o f  such a f u n c t i o n  must u n d e r s t a n d  them) ,  bu t  I 
d o n ' t  t h i n k  t h i s  bea rs  v e r y  d i r e c t l y  on the d e b a t e .  

I t h i n k  the  a t t a c h e d  f i g u r e  may p r o v i d e  some p e r s p e c t i v e .  
I f  we c o n s i d e r  the end user  i n t e r f a c i n g  to  a n o r m a l i z a t i o n  
p r o c e d u r e  wh i ch  p roduces  da ta  r e q u e s t s  in  a n o r m a l i z e d  
r e l a t i o n a l  f o rm,  and c o n s i d e r  these  as b e i n g  accep ted  by a 
da ta  r e q u e s t  e v a l u a t o r  wh i ch  i n t e r f a c e s  to  the  n e t w o r k  
language o f  the  d a t a  base management sys tem,  then  the 
c o m b i n a t i o n  o f  t h i s  da ta  r e q u e s t  e v a l u a t o r  and the da ta  base 
management sys tem may be termed a " d a t a  management 
f a c i l i t y . "  The v i e w p o i n t  o f  the  da ta  base management sys tem 
i s  a n e t w o r k  v i e w ,  and the v i e w p o i n t  o f  the  da ta  management 
f a c i l i t y  i s  a r e l a t i o n a l  v i e w .  In these  te rms ,  the  deba te  
e s s e n t i a l l y  r e v o l v e s  around the q u e s t i o n  o f  w h e t h e r  t o  p l a c e  
the A p p l i c a t i o n  Programmer I n t e r f a c e  on the n e t w o r k  s i d e  o r  
the r e l a t i o n a l  s i d e  o f  t h i s  da ta  r e q u e s t  e v a l u a t o r .  

Sincerely, 

n Clymerk3 

30 May 1974 
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TABLE 1 

Epd J..~.. I n te r face  

higher level  
less p rocedura l / "wha t "  not "how" 
data independent/independence of l og i ca l  s t r u c t u r e  
less f l e x i b l e  
s e l f - c o n t a i n e d  language 
r e l a t i o n a l  v iewpo in t  

ADD] i ca t i on  Programmer I_nterface 

in termedia te  level  
more procedural 
data independent/independence of phys ica l  s t r u c t u r e  
more f l e x i b l e  
mixed language 
? v iewpoin t  

Systems Pro~rarnmcr In te r face  

lower level  
procedural  
data dependent 
h igh l y  f l e x i b l e  
host language based 
network v iewpoin t  
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