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DECOMPOSITION OF LARGE INTERLOCKING ORGANIZATIONS 

C. Conti ,  i n  h i s  t a l k ,  po in ted  ou t  t h a t  t o  test  t h e  a b i l i t y  of n 
program modules t o  i n t e r f a c e  wi th  each o t h e r  r e q u i r e s  t h e  test of 
faces. I n  f a c t ,  Cont i  went on beyond t h i s  t o  cons ider  a l t e r n a t i v e  p o s s i b l e  
t i m e  sequences which h e  es t imated  a t  n! This  r ap id  growth of i n t e r f a c e s  is 
of course  n o t  r e a l l y  necessary  and b r i n g s  t o  mind some r a t h e r  gene ra l  p o i n t s  
which occur  whenever w e  t r y  t o  s e p a r a t e  complex i n t e r l o c k i n g  o rgan iza t ions  i n t o  
s p e c i f i a b l e  and t e s t a b l e  subcomponents. 
bus iness  o rgan iza t ions  as w e l l  as t o  hardware and sof tware  systems. Unfor tuna te ly ,  
a fundamental cons ide ra t ion  of t h e  most b a s i c  a l t e r n a t i v e s  a v a i l a b l e  i n  t h e  
decomposition process  is  seldom r a i s e d  e x p l i c i t l y  u n t i l  long a f te r  t h e  system 
has  become w e l l  e s t a b l i s h e d .  

n2 i n t e r -  

The probleni i s  common t o  l a r g e  

The b a s i c  poin t :  We do n o t  need t o  in t e rconnec t  a l l  components of 
a system d i r e c t l y  wi th  each o t h e r  b u t  i n s t e a d  w e  can d e a l  w i t h  a h i e ra rchy .  
I n  the  bus iness  o rgan iza t ion  t h i s  is represented  by t h e  o rgan iza t ion  c h a r t .  
I n  t h e  te lephone system the  h i e ra rchy  c o n s i s t s  of a s e r i e s  of exchanges, 
te lephone is connected t o  a l o c a l  exchange, t h e  l o c a l  exchange is connected 
i n  t u r n  t o  a c e n t r a l  exchange, and thus  w e  avoid t h e  n e c e s s i t y  t o  i n t e r f a c e  

. a l l  te lephones i n  t h e  country o r  i n  t h e  world d i r e c t l y  wi th  each o t h e r .  
b a s i c  dec i s ions  t h a t  have t o  b e  made i n  c u t t i n g  up a system concern: 1 )  t h e  
number of levels i n  t h e  h i e ra rchy ,  2) t h e  d i s t r i b u t i o n  of c o n t r o l  w i t h i n  t h a t  
h i e ra rchy .  

The 

The 
, 

It i s  h e l p f u l  t o  take t h e  te lephone system, where c o n t r o l  is l e f t  
t o  t h e  lowest  level  and c o n t r a s t  i t  t o  t h e  computer (o r  t h e  computer co rpora t ion )  
where c o n t r o l  is gene ra l ly  reserved  f o r  h ighe r  l e v e l s .  
f o r  example, a t  least  when i t ' s  working r i g h t ,  t h e  te lephone u s e r  c o n t r o l s  
t h e  d e s t i n a t i o n  of t h e  message, t h e  c o n t r o l  i s  n o t  l e f t  t o  t h e  system t h a t  
provides  t h e  in t e rconnec t ion .  By c o n t r a s t ,  i n  t h e  computer hardware o rgan iza t ion  
we t ake  s t anda rd ized  modules and in t e rconnec t  them through h ighe r  l e v e l s  of 
packaging which i n  t u r n  r e a l l y  determine t h e  computer func t ion .  
when w e  wr i te  a program and i n t e r l i n k  modules, w e  t y p i c a l l y  c a l l  f o r  sub rou t ines  
and t h e  o v e r a l l  func t ion  is c o n t r o l l e d  by t h e  l i nkage  mechanism, n o t  by t h e  
i n d i v i d u a l  sub rou t ines ,  Not a l l  p o s s i b l e  d i s t r i b u t i o n s  of c o n t r o l  are 
p o s s i b l e  f o r  a l l  t h e  t a s k s  one wants t o  do. 
coord ina t ion ,  i t  cannot b e  completely c o n t r o l l e d  by i t s  elementary subtasks .  
Never the less ,  t h e r e  seems t o  be  more f l e x i b i l i t y  a v a i l a b l e  than w e  u sua l ly  

Thus, f o r  example, i n  t h e  hardware system we  t y p i c a l l y  connect  
each elementary l o g i c a l  func t ion  through its own wired phys ica l  channel  t o  
some o t h e r  g a t e  e lsewhere i n  t h e  computer. 
memory, w e  invoke one phys ica l  channel  f o r  each information channel .  That 
doesn ' t  r e a l l y  seem t o  be  necessary .  One could v i s u a l i z e  in t roduc ing  more 
of t h e  te lephone system and mul t ip lex ing  t h e  use of phys i ca l  connect ions.  
An i n t e g r a t e d  c i r c u i t ,  ch ip ,  o r  module doesn ' t  r e a l l y  need one phys ica l  
t e rmina l  f o r  each l o g i c a l  i npu t  and output .  Mult iplexing and demult iplexing 
( o r  address ing)  can be done on t h e  ch ip  as i t  i s  a l r eady  done i n  t h e  case  of  
memory ch ips .  
t h e  p in  l i m i t a t i o n  problem. A reason f o r  lowering t h e  leve l  of c o n t r o l  i n  a 
h i e ra rchy  comes from t h e  fac t  t h a t  systems wi th  a more d e c e n t r a l i z e d  c o n t r o l  
permit  more g r a c e f u l  degrada t ion  and a l s o  permit more g r a c e f u l  evo lu t ion .  

I n  a te lephone system, 

S i m i l a r l y  

A complex t a s k  does r e q u i r e  

. acknowledge. 

Thus, except  when address ing  

. 

This  might decrease  t h e  complexity of packaging, and a l s o  ease 

The c u r r e n t l y  evolving experiments i n  computer networks seem 
p a r t i c u l a r l y  important  s i n c e  they are an at tempt  t o  t i e  computers t oge the r  
wi thout  forming a c e n t r a l l y  c o n t r o l l e d  mult i -processor .  It  is ha rd  f o r  us  

I 



* 
' ' * Decomposition of Large I n t e r l o c k i n g  Organiza t ions  2. 

. I  

to  t h i n k  about  such systems and t h i s ,  i n  t u rn ,  accounts f o r  t h e  f a c t  t h a t  
computer network proposa ls  gene ra l ly  l eave  a c r i t i ca l  reader  wi th  t h e  
ques t ion :  "Yes, b u t  how is i t  r e a l l y  going t o  b e  usefu l?"  
good answer t o  t h a t  ques t ion  shou ldn ' t  s t o p  us prematurely.  

The l a c k  of a 

The l a t e  Asher Opler ,  i n  an e loquent  memorandum dated  November 25, 

One systems expert ,whose judgement I g r e a t l y  r e s p e c t ,  
1968, took up t h e  cudgels  f o r  s t anda rd ized  sof tware  components, b u t  appa ren t ly  
without  much success .  
r e c e n t l y  argued a g a i n s t  s t anda rd ized  sof twar? modules on t h e  b a s i s :  

c , 
(1) We do n o t  know enough t o  de f ine  gene ra l  modules. A very l a r g e  per- 

cen tage  of t h e  code (and complexity) is due t o  s p e c i a l  cases and i t  
does n o t  seem p o s s i b l e  t o  g e n e r a l i z e  them. 

The need f o r  s t anda rd ized  subun i t s ,  t e s t a b l e  and s p e c i f i a b l e ,  has  
long ago become e s t a b l i s h e d  i n  t h e  hardware world. 
f o r  t h e  sake  of  s t a n d a r d i z a t i o n ,  t he  elementary module cannot b e  optimized 
for t h e  p a r t i c u l a r  purpose i n  hand, t h e  des igner  must l i v e  w i t h  a combination 
of what t h e  CD c a t a l o g  provides .  We have a l s o  learned ,  through t h e  advent of 
LSI, t h a t  as t h e  b a s i c  f u n c t i o n a l  u n i t  i nc reases  i n  s i z e ,  i t  g e t s  much ha rde r  t o  
d e f i n e  a s e n s i b l e  l i b r a r y  of s t anda rd ized  modules. 
an  obviously rampant growth of complexity s t i l l  treats t h e  t e s t a b l e  and s p e c i f i a b l e  
s t anda rd ized  component as. a s u b j e c t  f o r  occas iona l  lunch t a b l e  d i scuss ions .  
Is t h i s  reasonable? 

It i s  accepted t h e r e  t h a t ,  

The so f tware  world,  d e s p i t e  

(2) We have n o t  been a b l e  t o  write ,a good, h igh  level system programming 
language. 
dard  subun i t s  makes t h i s  even more d i f f i c u l t .  

The a d d i t i o n  of t h e  requirement of f ind ing  and us ing  s t a n -  

I a m  a f r a i d  t h a t  t h e s e  ob jec t ions  sound a l o t  l i k e  t h e  ob jec t ions  t o  i n t e g r a t e d  
c i r c u i t r y  b e f o r e  t h a t  concept had become accepted i n  t h e  computer community. 
I n  f a c t  i f  w e  c a r r y  t h e  s t a n d a r d i z a t i o n  Ear enough, w e  may achieve  t h e  freedom 
t o  achieve  a func t ion  i n  sof tware  i n  one system and t h e  same f u n c t i o n  i n  
hardware i n  another  system. A s  an example cons ider  a Four i e r  t ransform.  
would then envis ion  t h e  same high-level  program, which in one machine would 
activate a s p e c i a l  a r r a y  processor ,  and i n  another  would simply c a l l  f o r  a 
subrou t ine  which depends on ord inary  CPU c a p a b i l i t i e s .  

One 
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SURVIVAL VALUE OF ORGANIZATION MY'THS 

I have t r ied to diagnose the human community known as IBM and have found 
the point of view of an anthropologist as being the most satisfactory for me. 
I mean that the ethical, , sociological, economic and technical viewpoints, 
while being more analytic and rationally pleasing, do not, one at a time, 
adequately explain our present condition o r  what we can do to improve our 
chances of survival. 

From the anthropological point of view one can assign to the specialized 
activity, the compartmentalization of function, the conflicts, the collaborations, 
the rituals, the response to troubles and cr ises ,  a survival value o r  a cultural 
function. 
for  a tr ibe and may be impossible for a complex society like IBM. 

Yet, I make an  assumption that each member and each community component of 
IBM operates in a purposeful way using its own distinct "theory" of IBM. The 
misunder standings, rtpoorll planning, Ifpoor" response to c r i ses  aris e because 
of the distinctly different myths or  l%heoriGsll held by separate groups in the 
organization. In a competitive, success oriented society this condition seems 
to be natural, In a tribe of mutual support and common holdings, there is 
only one tribal myth and it is a highly self consistent science o r  se t  of sacred 
teachings and rules that guarantee the survival and supremacy of the tribe. 
The only important conflicts a r e  with nature, infertility, disease o r  with the 
external threats of alien myths and peoples. They a r e  tuned to a spiritual 
rhythm, we a r e  tuned to impersonal, technical oscillations of "systems. I t  

A complete assignment is a social theory, this i s  difficult to build 

One weakness that deserves our attention is the disabling effect of internal 
conflicts and dissent. I don't favor the elimination of conflict. 
made possible science, technique and complex administration in western 
cultures. I mean the end to the traditional denial of problems of morale, 
poor decisions and over control, that fall out of our closed myths and own 
institutionalized responses to conflict. I see a need for dealing with our 
social concerns inside our company. This need is congruent with our need 
for expression of social concerns external to the company. A reactivation 
of widely distributed native social skills is possible. 
our competence to face social and personal issues in conflicts, to examine 
our goals openly with each other, to be socially creative a s  a community. 
Informal social machinery is taking us in unknown directions, it is seeking 
a spiritual rhythm. 
those forces into play in the formal social machinery of participation and 
contro 1. 

Our overconfidence in the man-manager relationship has blinded us to the 
realities of community and group sentiments and forces. 

I think it has 

. 

It i s  possible to expand 

To manage it with imagination means to coax some' of 

It excuses business 



as usual and fosters  the feeling that ethical codes can regularize our social 
concerns. 
also a weakness. The social and ethical reverberations of the many technical 
o r  business contests a r e  not dealt with in a competent community way. Third 
parties and the company interests a r e  not respected in some of these contests. 
Our social creativity is not rewarded by community approvals, 

Over reliance on inter-group and inter-division competition is 

I don't have a final solution. 
h i re  a consultant team who is competent to diagnose our problems. 
I would pick a team who looks at problems as I do.) 

An alternative suggestion is to give encouragement to impulses and innovative 
suggestions for  internal social change. Let them grow, reinforce each other 
and fuse with tradition to produce better approximations, 
keep our technical and corporate myths open to change. 

Tests for success along these lines would be an elevation of internal mood and 
a clamor by outsiders to get into this community because it promises a 'great  
human experience, their evidence being the report of insiders. These results 
would be our reward for social creativity. Maybe this concept of a community 
could be looked on as another utopia, but one which leaves the question of 
business survival unanswered. 

If we have internal social concerns I suggest we 
(Naturally, 

We can attempt to 

J. M. Brownlow 
June 9, 1970 
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