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PREFACE 

The report of t h i s study has been d i f f i c u l t to wr i te 

and may be d i f f i c u l t to read, not because i t i s p a r t i c u l a r l y 

abstract , but because the nature of i t s abstractness i s apt 

to escape the reader at t imes. The computer was discussed 

pr imar i l y as processing words from everyday language. These 

words are symbols—symbols f o r abstract concepts. However, a 

reader subconsciously c a l l s to mind the connotations of the 

words he sees and of ten forgets the symbolic nature of 

language. 

The numbers, signs, and XYZ's of mathematics are r e a d i ­

l y recognized as symbols. The flaste of a green or red l i g h t 

i s also recognized as a symbol. However, i f a computer types 

out CONSISTENT or INCONSISTENT, the reader i s apt to forget 

that the word also i s simply a symbol. To help emphasize 

the symbolic nature of such words, upper ease l e t t e r s have 

been used throughout the report to denote the words tha t are 

being processed by the computer. For example; 

a. CONSISTENT & INCONSISTENT as computer output symbols, 

b. GREEN & REP as signal l i g h t symbols, and 

c. X & Y as mathematical symbols. 
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SUMMARY 

The Army has already star ted i n s t a l l a t i o n of high 

speed e lectronic computers to process numerical data . I t i s 

now time to consider the f e a s i b i l i t y of using t h i s type of 

equipment as a f a s t , accurate means of cor re la t ing messages 

with Army missions, estimates of the s i t u a t i o n , decisions, 

plans, e t c . This study explores the problems involved i n 

e l e c t r o n i c a l l y processing such s t a f f informat ion. 

The inventory contro l of Army personnel i s f a c i l i t a t e d 

by the i d e n t i f i c a t i o n and c l a s s i f i c a t i o n of personnel by 

s e r i a l numbers and m i l i t a r y occupational special ty numbers. 

I t was assumed that inventory contro l techniques could also 

be adapted to the problems of control of an inventory of i n ­

formation provided the items can be c l a s s i f i e d and i d e n t i f i e d . 

A method that might be used was demonstrated. I t i s based 

on "the s i tua t ion" which included a l l the information r e l e ­

vant to the decisions that must be made as to actions to be 

taken. I t i s an extremely f l e x i b l e concept that sometimes 

includes a great deal and sometimes very l i t t l e . At one ex­

treme is the formal "estimate of the s i tua t ion" prepared by 

the commander and his s t a f f as a basis for decisions on f i g h t ­

ing a campaign. At the other extreme is a memo on a request 

for specia l leave by a ce r ta in p r i v a t e . Each s i tua t ion has 
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c h a r a c t e r i s t i c s , , f a c t o r s , o r d i m e n s i o n s -which a r e t e r m e d 

" e l e m e n t a l c o n c e p t s * 1 1 T h e s e a r e t h e u n i t s t h a t w o u l d h e c o n ­

t r o l l e d i n a n i n v e n t o r y o f i n f o r m a t i o n . 

T h i s s y s t e m o f c l a s s i f i c a t i o n -was d e m o n s t r a t e d f o r a 

t y p i c a l p e a c e t i m e s t a f f a c t i o n c o n s i s t i n g o f a r e q u e s t f o r 

a p p r o v a l o f a i r c o n d i t i o n i n g o f a c e r t a i n b u i l d i n g , t h e r e g u ­

l a t i o n s c o v e r i n g s u c h r e q u e s t s , a n d t h e t h r e e p o s s i b l e r e p l i e 

i n a c c o r d a n c e w i t h t h e r e g u l a t i o n s . The s t a n d a r d f o r m f o r 

s u c h r e q u e s t s a n d r e p l i e s> t o g e t h e r w i t h t h e l i s t s o f t h e 

p o s s i b l e e n t r i e s f o r e a c h b l a n k s p a c e i n t h e f o r m , make a 

" c l a s s o f s i t u a t i o n s . " T h e p a r t i c u l a r r e q u e s t c o n s t i t u t e s 

a " s p e c i f i c s i t u a t i o n " w i t h i n t h e c l a s s . T h e " e n t r i e s " u s e d 

t o f i l l t h e d i f f e r e n t s p a c e s i n t h e s t a n d a r d f o r m a r e " e l e ­

m e n t a l c o n c e p t s " a n d g i v e t h e d i m e n s i o n s o f t h e s p e c i f i c 

s i t u a t i o n . 

A l t h o u g h t h e c o m p l e x i t i e s o f l a n g u a g e w e r e s t u d i e d a s 

p a r t o f t h i s p r o j e c t , t h e p r o b l e m s a n d m e t h o d s o f p r o c e s s i n g 

n o r m a l u n r e s t r i c t e d l a n g u a g e w e r e p l a c e d b e y o n d i t s l i m i t s 

i n t h e b e l i e f t h a t e x p e r i e n c e m u s t f i r s t b e g a i n e d i n t h e p r o 

c e s s i n g o f w h a t i s t e r m e d " c o n v e n t i o n a l i z e d l a n g u a g e . " I n 

s u c h l a n g u a g e , a l l m e s s a g e s a r e w r i t t e n i n p r e s c r i b e d f o r m 

u s i n g c u s t o m a r y e x p r e s s i o n s . 

A m e t h o d was d e m o n s t r a t e d t h a t m i g h t b e u s e d i n p r o c e s s 

i n g c o n v e n t i o n a l i z e d l a n g u a g e . E a c h m e s s a g e w o u l d b e t e s t e d 

by t h e c o m p u t e r f o r c o n s i s t e n c y w i t h m i s s i o n s a n d p l a n s 
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contained i n the automatic f i l e : (a) by determining the 

nature of the speci f ic s i tua t ion involved, (b) by determining 

from the f i l e which customary expressions entered i n the 

d i f f e r e n t spaces of the appropriate standard form would be 

consistent , (c) by noting any elemental concepts or entr ies 

i n the message that are inconsistent , and (d) by p r i n t i n g out 

the inconsistent information for reconsiderat ion by the s t a f f 

o f f i c e r s . The technique would consist of using information 

from the message to locate information i n the automatic f i l e . 

This i n f o r m a t i o n , i n c o n j u n c t i o n wi th add i t iona l i n f o r m a t i o n 

from the message, would be used by the computer to locate 

add i t iona l information from the f i l e . This procedure would 

be repeated u n t i l a l l the f i l e ' s pert inent information is 

brought to bear on the message and tested for consistency. 

From the demonstrations i t was concluded that the S t a f f 

Control Computer could corre la te information from messages 

provided they are i n conventionalized language. 

I t should be emphasized that the study merely breaks 

ground for a great deal of work that must be done before the 

S t a f f Control Computer becomes a p r a c t i c a l t o o l of Army com­

mand. Extensive work by a team of s t a f f o f f i c e r s , l i n g u i s t s , 

and computer men working together w i l l be requi red . One of 

the most p r a c t i c a l resul ts of t h i s study is i t s d e f i n i t i o n of 

the nature of the team work and proving ground that w i l l be 

needed. The f i n a l recommendation is that a p i l o t i n s t a l l a t i o n 
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b e s e t u p a s s o o n a s p o s s i b l e b y t h e s t a f f o f a n Army d i v i s i o n 

o r l a r g e r u n i t • 



CHAPTER I 

INTRODUCTION 

The decade of i 9 6 0 w i l l see a fundamental change in 

the s t a f f work of the United States Army,, Each s t a f f of a 

d iv is ion or larger Army uni t w i l l be equipped wi th a high 

speed general purpose d i g i t a l computer. As s t a f f o f f i ce rs 

develop s k i l l i n the use of t h i s e lectronic data-processing 

equipment, Army s t a f f work w i l l be revo lut ion ized . 

Computers are beginning to be used for the inventory 

contro l of personnel and l o g i s t i c s 0 In addi t ion to these 

problems of men and mater ia ls , there is the broader more 

basic problem of cor re la t ion of messages and other s t a f f 

actions with Army missions, plans, d i r e c t i v e s , and other i n ­

formation ava i lab le to the s t a f f O Can the d i g i t a l computer 

help with t h i s problem? S t a f f o f f i c e r s , harassed by slow 

s t a f f work and inconsistent s t a f f information, have dreamed 

of a "Sta f f Control Computer" ever since automatic computers 

were developed during World War I I „ This thesis is an i n t r o ­

duction to t h i s problem. 

S t a f f Control . - -Al though army s ta f fs are probably as old as 

armies themselves, the theory and techniques of modern s t a f f 

contro l germinated in the Napoleonic era when i t was 
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d e m o n s t r a t e d by b o t h p o s i t i v e and n e g a t i v e e x a m p l e s t h a t s t a f f 

i n f o r m a t i o n i s i n d i s p e n s a b l e t o t h e s u c c e s s f u l c o n d u c t o f w a r . 

S i n c e t h e d a y s o f N a p o l e o n t h e d e t a i l p r o b l e m s o f w a r f a r e 

h a v e i n c r e a s e d a s t r o n o m i c a l l y » Not o n l y a r e a r m i e s l a r g e r 

and d i s p o s i t i o n o f f o r c e s w o r l d - w i d e , b u t war h a s become am­

p h i b i o u s and t h r e e d i m e n s i o n a l o S p e e d s now v a r y from t h e s l o w 

p l o d o f t h e f o o t s o l d i e r t o t h e s u p e r s o n i c s p e e d s o f g u i d e d 

m i s s i l e s o The i m p l e m e n t s o f war h a v e i n c r e a s e d from a few 

s c o r e u n t i l now t h e m i l i t a r y c a t a l o g c o n t a i n s m i l l i o n s upon 

m i l l i o n s o f i t e m s a New weapons and e q u i p m e n t h a v e i n c r e a s e d 

combat c a p a b i l i t i e s e n o r m o u s l y w h i c h i n t u r n h a v e i n c r e a s e d 

s t a f f p r o b l e m s t o a f a n t a s t i c degree<> 

E v e n more c o m p l i c a t e d a r e t h e p r o b l e m s o f c o n t r o l o f a 

m i l i t a r y o r g a n i z a t i o n i n a f r e e s t a t e „ F o r N a p o l e o n t h e army 

and t h e s t a t e w e r e one and t h e sameo To a d e g r e e t h i s i s a l s o 

t r u e o f our p o t e n t i a l enemy, b u t no s u c h s i m p l i f i c a t i o n e x i s t s 

f o r t h e s t a f f s i n t h e U n i t e d S t a t e s Army* A g l a n c e a t F i g u r e 

1, w h i c h f o l l o w s , w i l l i n d i c a t e some o f t h e p r o b l e m s „ T h e r e 

i s a d i r e c t l i n e o f a u t h o r i t y and command from t h e C o n g r e s s 

and t h e P r e s i d e n t a t t h e t o p down t o t h e d i v i s i o n commander 

and h i s s t a f f « , However^ t h e r e a r e many o t h e r l i n e s o f i n ­

f l u e n c e and s e m i - a u t h o r i t y o T h e s e l i n e s come from o t h e r s e r ­

v i c e s , government a g e n c i e s . ? s e c t i o n s o f t h e armed f o r c e s 

o r g a n i z a t i o n and t h e l i k e » D u r i n g b a t t l e t h e s e e x t r a l i n e s 

o f s e m i - a u t h o r i t y c a n b e d i s r e g a r d e d by t h e d i v i s i o n commander 
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and his s t a f f . However, during peacetime and at higher com­

mand levels i n varying degrees at a l l t imes, statutory l i m i t a ­

t i o n s , congressional i n t e r e s t s , high l e v e l p o l i c i e s , and the 

l i k e , come to the s ta f fs both d i r e c t l y and along the l ines of 

semi-authori tyo These must "be considered by the s t a f f and 

complicate the problems of s t a f f con t ro l . A l e t t e r from a 

congressman's constituent sometimes can cause more s t a f f work 

than an Army regulat ion d i rect from the Chief of S t a f f . Thus 

i t i s no simple task for an Army s t a f f to determine a l l the 

de ta i l s of i t s missions i n the f i r s t place and to keep a l l 

s t a f f actions consistent with these missions, the plans, the 

numerous po l ic ies and the l i k e i n the second place. 

Manual S t a f f Work„--Staf f work at i t s best requires the s k i l l ­

f u l use of many minds, so r e f e r r i n g to s t a f f work as manual 

work is incongruous, except i n so fa r as "manual" i s used as 

an antonym for "automatic" or "e lec t ron ic . " A common sight 

i n t h i s age of automatic controls i s three push-buttons 

marked "Manual," "Off ," and " A u t o m a t i c P u s h i n g the "Manual" 

button s tar ts the process, but the process once star ted must 

be cont ro l led , usually with considerable s k i l l , by the hands 

and minds of the operators. Within the memory of the senior 

o f f icers of our armed forces, f i r e - c o n t r o l was manual<> I n 

l i k e manner, s t a f f contro l is manual; that i s , l i t t l e of i t 

is automatic or e lectronic at present• 
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COMPLETE STAFF STUDY AND COORDINATION ARE ALWAYS DE­

S I R E D , BUT I N BATTLE THERE I S SELDOM TIME FOR COMPLETE STAFF 

WORKO THE COMMANDER, PARTICULARLY AT THE D I V I S I O N LEVEL, 

MUST DEPEND UPON THE INDIVIDUAL MEMORIES AND JUDGMENTS OF THE 

FEW STAFF OFFICERS PRESENT AT QUICK STAFF MEETINGSo AS A 

RESULT I T I S NOT UNCOMMON TO HAVE INCONSISTENCIES BETWEEN DE­

T A I L ACTIONS AND THE OVERALL PLANS» 

WHEN TIME PERMITS, STAFF COORDINATION I S ACCOMPLISHED, 

BUT I T USUALLY TAKES DAYS AND SOMETIMES MONTHS» I N LARGE 

STAFFS THERE I S MUCH P A S S I N G OF PAPERS FROM PERSON TO PERSON 

I N ORDER THAT THE MINDS, MEMORIES, AND F I L E S OF INFORMATION 

I N THE DIFFERENT SECTIONS OF THE STAFF CAN BE BROUGHT TO BEAR 

ON THE DIFFERENT STAFF ACTIONS 0 THE PROCESS I S SLOW AND CUM­

BERSOME. 

AT ONE TIME I N THE I L L - F A T E D G A L L I P O L I CAMPAIGN OF 

WORLD WAR I , A BRAVE B R I T I S H FORCE FOUGHT TO THE TOP OF H I L L 

Q AND GAINED CONTROL OF THIS VITALLY NEEDED HIGH POINT ON 

S A R I B A I R RIDGE o LATER THESE MEN HAD TO FALL BACK UNDER DE­

VASTATING BOMBARDMENT BY THEIR OWN NAVY» OBVIOUSLY THE RE­

PORT THAT H I L L Q WAS OCCUPIED BY B R I T I S H FORCES WAS NOT 

RECEIVED AND COORDINATED BY THE STAFF WITH THE INFORMATION 

THAT DIRECTED THE BOMBARDMENT OF H I L L Qo 

THE SECRETARY OF DEFENSE ISSUED AN ADMINISTRATIVE I N ­

STRUCTION NO. 4270o7 ON 1 AUGUST I9560 T H I S P I E C E OF PAPER 

BEGAN THE PROCESS OF STAFF COORDINATION I N THE GENERAL STAFF 

OF THE DEPARTMENT OF THE ARMY, AND NEARLY S I X MONTHS LATER, 
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2 9 January 1957* Army Regulation 420 -54 was published« Next 

a l e t t e r was prepared at the headquarters of a major Army 

commander to implement the regulation.. Af ter the process of 

s t a f f coordinat ion, the l e t t e r was f i n a l l y dispatched 22 July 

1 9 5 7 . nearly a year a f t e r the o r i g i n a l ins t ruc t ion was issued. 

This example, of course, i s extreme, but i t shows the danger 

of depending on slow manual s t a f f cont ro l . Slow speed s t a f f 

work and inconsistencies i n s t a f f information could paralyze 

our armed forces in a high speed e lectronic atomic war. 

Problems of Using Computers.—The obvious answer to slow i n ­

consistent s t a f f work is high speed e lectronic data-processing 

equipment. But before these remarkable machines can be put 

to f u l l use, considerable re th ink ing of the basic problems 

of s t a f f contro l is necessary. The mechanization of present 

s t a f f procedures by the use of e lectronic data-processing 

equipment would not mater ia l ly improve overa l l s t a f f e f f e c t i v e ­

ness. The s t a f f of any Army already has more information than 

i t can use. To i n s t a l l equipment to produce s t i l l more i n ­

formation at a fas ter rate would fur ther complicate s t a f f 

work. What i s needed is not more information but be t te r i n ­

formation, that i s , information with £ewer inconsistencies. 

Improving the qual i ty of s t a f f information w i l l require 

considerable th ink ing and planning together by s t a f f o f f i c e r s , 

computer men, and l i n g u i s t s . Thus the purpose of t h i s study 

was to reduce the problem to i t s elemental aspects for ready 
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c o m p r e h e n s i o n by t h e t h r e e t y p e s o f r e a d e r s w i t h t h e i r d i f f e r ­

e n t b a c k g r o u n d s o 

E a c h t y p e o f r e a d e r w i l l r e a d t h i s t h e s i s f o r a d i f f e r ­

e n t p u r p o s e . F o r e x a m p l e , t h e s t a f f o f f i c e r w i l l b e i n t e r e s t e d 

i n t h e l i n g u i s t i c a n d c o m p u t e r a s p e c t s o f t h e p r o b l e m b u t 

w i l l n o t b e s u r p r i s e d t o f i n d t h a t t h e s t a f f w o r k p r o b l e m s 

h a v e b e e n h a n d l e d i n a n o v e r l y s i m p l i f i e d m a n n e r . L i k e w i s e 

t h e l i n g u i s t s , who u n d e r s t a n d t h e i n f i n i t e c o m p l e x i t y o f 

l a n g u a g e , may e x p e c t more t h a n t h e s t u d y p r o v i d e s . H o w e v e r , 

h e w i l l n o t i c e t h a t i t d o e s f o r c e u p o n u s a r e c o g n i t i o n o f 

t h e s y m b o l i c n a t u r e o f l a n g u a g e , a n d h e s h o u l d g a i n i n s i g h t 

i n t o t h e w o r k i n g s o f a s t a f f a n d a d i g i t a l c o m p u t e r . T h e 

c o m p u t e r man may b e s u r p r i s e d t o f i n d s o l i t t l e c o n s i d e r a t i o n 

g i v e n t o t h e p o w e r f u l c o m p u t a t i o n a l a b i l i t i e s o f e l e c t r o n i c 

c o m p u t e r s . H o w e v e r , i n a s t u d y o f l i m i t e d s c o p e much m u s t 

b e o m i t t e d . What was i n c l u d e d on c o m p u t e r s was i n t e n d e d f o r 

t h e l i n g u i s t s a n d s t a f f m e n . 

T h e s t u d y made n o p r e t e n s e t o d e a l i n g w i t h t h e e n t i r e 

s c o p e o f t h e p r o b l e m . I n s t e a d , i t r e d u c e d t h e p r o b l e m t o i t s 

e l e m e n t a l a s p e c t s a n d , by a n a l y s i s o f t y p i c a l e x a m p l e o f s t a f f 

a c t i o n , a t t e m p t e d t o show t h e n a t u r e o f t h e p r o b l e m a n d t h e 

f e a s i b i l i t y o f i t s s o l u t i o n . 
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CHAPTER I I 

ELEMENTS OF THE PROBLEM 

S t a f f I n f o r m a t i o n 

Army S t a f f Work,—A s t a f f i s l i t e r a l l y an o r g a n i z a t i o n o f 

m i n d s . I t i s n e c e s s a r y "because t h e p r o b l e m s o f modern war 

a r e much t o o c o m p l e x f o r a s i n g l e human mind* I t i s s i m i l a r 

t o t h e " f r o n t o f f i c e " o f an i n d u s t r i a l o r g a n i z a t i o n . 

The A r m y ! s f i e l d manual f o r s t a f f o f f i c e r s d e f i n e s a 

g e n e r a l s t a f f and i t s f u n c t i o n s a s f o l l o w s s 

The s t a f f o f a u n i t c o n s i s t s o f t h e o f f i c e r s who 
a s s i s t t h e commander I n h i s e x e r c i s e o f commando 
The commander and h i s s t a f f s h o u l d b e c o n s i d e r e d a s 
a s i n g l e e n t i t y . The s t a f f s e c u r e s s u c h i n f o r m a t i o n 
and f u r n i s h e s s u c h e s t i m a t e s and a d v i c e a s may be 
r e q u i r e d by t h e commander, p r e p a r e s t h e d e t a i l s o f 
h i s p l a n s , t r a n s l a t e s h i s d e c i s i o n s and p l a n s i n t o 
o r d e r s , and c a u s e s s u c h o r d e r s t o be t r a n s m i t t e d t o 
t h e t r o o p s . I t b r i n g s t o t h e commander ' s a t t e n t i o n 
m a t t e r s w h i c h r e q u i r e h i s a c t i o n o r a b o u t w h i c h h e 
s h o u l d be i n f o r m e d , makes a c o n t i n u o u s s t u d y o f t h e 
s i t u a t i o n , and p r e p a r e s t e n t a t i v e p l a n s f o r p o s s i b l e 
f u t u r e c o n t i n g e n c i e s f o r t h e c o n s i d e r a t i o n o f t h e 
commander. I t a s s i s t s t h e commander i n c o o r d i n a t i n g 
t h e e f f o r t s o f t h e command. To t h e e x t e n t a u t h o r i z e d 
by t h e commander, i t s u p e r v i s e s t h e e x e c u t i o n o f 
p l a n s and o r d e r s , and t a k e s s u c h o t h e r a c t i o n a s i s 
n e c e s s a r y t o c a r r y o u t t h e c o m m a n d e r ^ i n t e n t i o n s . 

T h e r e a r e t w o t y p e s o f g e n e r a l s t a f f s ; one I s t h e 

s t a f f o f a commanding g e n e r a l i n t h e f i e l d ; t h e o t h e r i s The 

G e n e r a l S t a f f o f a n a t i o n w h i c h i s r e s p o n s i b l e f o r t h e d i r e c ­

t i o n o f t h e n a t i o n f s army, p r e p a r e s t h e p l a n s f o r c a r r y i n g o u t 
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t h e n a t i o n a l m i l i t a r y p o l i c y , a n d d e t e r m i n e s how t h e f i e l d 

f o r c e s w i l l "be u t i l i z e d . S t a f f s o f i n t e r m e d i a t e e c h e l o n s o f 

command h a v e c h a r a c t e r i s t i c s o f b o t h t h e s e t y p e s . 

T h e s t a f f o f a d i v i s i o n commander i n t h e f i e l d c o n s i s t s 

o f n o more t h a n a d o z e n o f f i c e r s w i t h t h e i r c l e r k s . S t a f f 

c o o r d i n a t i o n i s a c c o m p l i s h e d by q u i c k s t a f f m e e t i n g s . I n ­

s t e a d o f l a r g e f i l e s o f i n f o r m a t i o n , t h e commander m u s t 

d e p e n d u p o n t h e m e m o r i e s a n d i n t u i t i o n s o f t h e s t a f f o f f i c e r s 

b a s e d on t h e i r t r a i n i n g a n d e x p e r i e n c e . T h e p r o b l e m i s o n e 

o f s p e e d i n p r o c e s s i n g i t e m s o f d e t a i l i n f o r m a t i o n . 

I n s t a f f s o f h i g h e r l e v e l s o f command, h u n d r e d s , 

t h o u s a n d s , a n d e v e n t e n s o f t h o u s a n d s o f s t a f f o f f i c e r s , 

a s s i s t a n t s , a n d c l e r k s a r e n e e d e d t o t h i n k t h r o u g h , t o r e ­

m e m b e r , a n d t o l o c a t e i n t h e f i l e s a l l t h e c o m p l e x d e t a i l s o f 

m o d e r n w a r f a r e . The p r o b l e m i s one o f a maze o f i n f o r m a t i o n . 

When a new p l a n , d i r e c t i v e , o r o t h e r i m p o r t a n t m e s s a g e i s t o 

b e i s s u e d , i t m u s t b e c o o r d i n a t e d w i t h many s p e c i a l i s t s a n d 

s e c t i o n s t o make c e r t a i n t h a t n o i m p o r t a n t d e t a i l i s o v e r ­

l o o k e d . The s t a f f i s t h e o r g a n i z a t i o n o f m i n d s t h a t m a k e s 

t h i s c o o r d i n a t i o n p o s s i b l e . 

S t a f f i n f o r m a t i o n i s n o t p r o d u c e d by a s i n g l e m i n d 

w i t h a s i n g l e p u r p o s e b u t by t h o u s a n d s o f d i f f e r e n t i n d i v i ­

d u a l s w i t h d i f f e r e n t b a c k g r o u n d s . I t i s n o t s u r p r i s i n g t h a t 

t h e d i r e c t i v e s f o r t h e many Army a c t i v i t i e s a r e f u l l o f i n ­

c o n s i s t e n c i e s , t h a t much o f t h e i n f o r m a t i o n r e f l e c t s t h e v i e w s 
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of cer ta in s t a f f sections and serves t h e i r pa r t i cu la r purposes 

b e t t e r than those of the Army as a whole or of the na t ion , 

that much s t a f f work i s actual ly at variance with the missions 

and decisions of the commander. What is surpr is ing is that 

any organization of human minds as complex as the combined 

Army s t a f f sections at d i f f e r e n t echelons of commands works 

at a l l . Considering the d i f f i c u l t i e s , Army s ta f fs do a re ­

markable job. However, the purpose of t h i s thesis is not to 

praise past accomplishments, but to look towards future im­

provements o 

Inventory Control of In fo rmat ion .—I t would be i d e a l i f a l l 

pert inent information from the vast experience of the Army 

could be brought to bear on each de ta i l ed s t a f f and command 

decis ion. At present t h i s i s impossible because the volume 

of information is so large and the manual processes of 

br inging the d i f f e ren t sections of information to bear are 

so slow and cumbersome. As a resul t every s t a f f act ion i s 

based on incomplete informat ion. There is always the serious 

danger that an essent ia l d e t a i l has been overlooked. 

The essent ia l d e t a i l s are usually ava i lab le i n the 

memories and f i l e s of the s t a f f . The problem is to f ind the 

information and to make i t ava i lab le when and where i t i s 

needed, and i n a form that w i l l make i t recognizable as 

pert inent to the s t a f f act ion being considered. I t is a 

problem of inventory con t ro l , the contro l of an information 
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Inventory» 

Most of the techniques for stock inventory contro l 

could "be adapted to the contro l of an information inventory. 

"In stock" and "out of stock" i n stock inventory contro l 

vould correspond to "consistent" and "inconsistent" i n i n ­

formation inventory con t ro l . Stock levels are provided i n 

an t ic ipa t ion of requis i t ions i n stock inventory contro l just 

as d i rect ives and regulat ions would be f i l e d i n an t ic ipa t ion 

of requests for instruct ions or approval of proposed act ions. 

S e r i a l numbers and catalog numbers a r e used i n stock i n v e n ­

tory control just as code numbers for items of information 

and c l a s s i f i c a t i o n numbers would be used i n information i n ­

ventory con t ro l . Data on loca t ion , subst i tute I tems, sources 

of supply are he lp fu l i n stock inventory control and would 

be h e l p f u l i n information inventory con t ro l . 

However, before inventory control techniques can be 

put to use, we must deal wi th I d e n t i f i c a t i o n , c l a s s i f i c a t i o n , 

and organization of informat ion. I n other words, we must 

deal wi th the problem of language. 

Language 

I n t h i s study, two forms of Army language were recog­

n ized . F i r s t i s the language of standard forms and customary 

expressions that we term "conventionalized language." Second 

is normal, unrestr ic ted language. 

Conventionalized Language.—The problem of the mechanization 
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of Army s t a f f work w i l l "be great ly s impl i f i ed by the fact 

that the majority of the information w r i t t e n and transmitted 

i n the Army i s already on pr inted forms or i n l e t t e r s or 

messages w r i t t e n i n a prescribed manner. For example, the 

s t a f f of a major Army makes use of over f ive thousand pr inted 

forms. Form 285 i s an accident report form; Form 7 2 6 i s the 

i n s t a l l a t i o n construction program; Form 5 _ 2 * 0 i s the inspection 

and service record for a i r condit ioning; Form 5 - 2 i s the f i r e 

report form. 

Most l e t t e r s and messages also fol low a standard form. 

Thus the form of an operation order i s set f o r t h I n d e t a i l 

i n F i e l d Manual FM 1 0 1 - 5 . I t prescribes that paragraph 1 

w i l l give the s i tua t ion and paragraph 2 the mission, e . g. 

1. ENEMY FORCES OCCUPY HILL Q AND BLOCK OUR ADVANCE 

INLAND." 

2 . THIS FORCE WILL BOMBARD HILL Q AT 0 5 : 4 5 ON 9 

AUGUST TO ASSIST IN THE CAPTURE OF HILL Q BY 

GROUND FORCE GROUP k6j> o 

Each blank i n the pr inted form or each space I n the 

standard message is usually f i l l e d from a l i s t of a l im i ted 

number of customary expressions or " e n t r i e s . " Each of these 

d i f f e ren t ent r ies for a given space i n a given form would re ­

present a d i f f e r e n t "elemental concept." I n conventionalized 

language, each elemental concept i s always symbolized by one 

and only one d i s t i n c t i v e group of words. 

For the unaided human mind, the process of w r i t i n g i n 
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conventionalized language involves remembering the customary 

expression for each concept. S t a f f personnel must use the 

Army d ic t ionary , guides, s ignal books, and examples of ap­

proved communications., Even though the process i s tedious, 

armies have fought complicated, f a r - f l u n g b a t t l e s i n which 

every message had to be looked up in the s ignal book before 

i t was sent and again before i t was read and understood. 

Thus the Army with i t s conventionalized language has 

a means of expression adapted to clear cut yes-no answers. 

Now, i t is just t h i s sort of language which is also adapted 

to the operations of high speed computers which are based 

upon the presence (yes) or the absence (no) of an ind ica tor , 

such as a hole in a speci f ic locat ion i n a punched card or 

perforated tape . 

Normal Unrestr icted Language.—Although most Army correspondence 

is i n conventionalized language, an appreciable part i s no t . 

Part of i t i s i n normal unrestr ic ted language. Thus i t was 

necessary in th is study to give consideration to the nature of 

normal language. 

Language is an aggregation of symbols and customs by 

which we express our thoughts or concepts. I t has developed 

a f t e r much t r i a l and error over thousands upon thousands of 

years . I t is a most highly developed, subtle, and complicated 

form of symbolism. Not only do we use language to convey our 

thoughts to one another, but we also use language i n the process 
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o f t h i n k i n g . W o r d s a r e v e h i c l e s f o r o u r t h o u g h t s i n m e n t a l 

e x c u r s i o n s a n d f l i g h t s o f f a n c y . L a n g u a g e i s t h e f r a m e w o r k 

w i t h i n w h i c h w e d o o u r t h i n k i n g . I t i s b e y o n d a d o u b t o u r 

m o s t v a l u a b l e h e r i t a g e . 

H o w e v e r , l a n g u a g e i s f a r f r o m p e r f e c t . N o r m a l u n r e ­

s t r i c t e d l a n g u a g e l a c k s t h e l o g i c a l p r e c i s i o n o f m a t h e m a t i c s . 

T h e s a m e g r o u p o f w o r d s o f t e n c o n v e y d i f f e r e n t t h o u g h t s t o 

d i f f e r e n t r e a d e r s . S i m i l a r l y , t h e s a m e t h o u g h t s o r c o n c e p t s 

c a n b e e x p r e s s e d i n m a n y d i f f e r e n t w a y s . I n a d d i t i o n , t h e 

m e a n i n g o f a w r i t t e n p a s s a g e c o m e s n o t f r o m j u s t t h e w o r d s 

u s e d i n t h e p a s s a g e b u t a l s o f r o m i m p l i c a t i o n , o f t e n s u b t l e 

i m p l i c a t i o n . T h i s m a k e s i t d i f f i c u l t f o r o r d i n a r y l a n g u a g e 

t o b e h a n d l e d b y m a c h i n e s w h i c h a r e p r i m a r i l y a d d i n g a n d 

s o r t i n g d e v i c e s . B e f o r e t h e f u l l p o t e n t i a l i t i e s o f e l e c t r o n i c 

d a t a - p r o c e s s i n g c a n b e e x p l o i t e d , c o n s i d e r a b l e " l a n g u a g e 

e n g i n e e r i n g " i s r e q u i r e d . 

E l e c t r o n i c D a t a - P r o c e s s i n g 

D i g i t a l C o m p u t e r s . - - S t a f f i n f o r m a t i o n a n d l a n g u a g e h a v e b e e n 

d i s c u s s e d . T h e t h i r d e l e m e n t o f t h e p r o b l e m i s t h e e l e c t r o n i c 

p r o c e s s i n g o f i n f o r m a t i o n b y a d i g i t a l c o m p u t e r w i t h i t s a s s o ­

c i a t e d a u t o m a t i c f i l e . 

E v e n t h o u g h a d i g i t a l c o m p u t e r i s c o m p l e x , h a s m a n y 

p a r t s , a n d w o r k s a t p h e n o m e n a l s p e e d s , i t i s s t i l l a c o u n t i n g 

m a c h i n e . A s s u c h , i t i s r e l a t e d t o t h e p r i m i t i v e a b a c u s a n d 

t h e e v e r y d a y o f f i c e a d d i n g m a c h i n e . T h e a b a c u s h a s b e a d s 
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which are e i the r moved or not moved into the counting posi­

t i o n . The adding machine has tee th on counting wheels that 

are e i ther indexed or not indexed. The d i g i t a l computer has 

a generator that makes even continuous pulses that are e i the r 

passed or not passed by the r a d i o - l i k e c i r c u i t s of the com­

puter . This is i l l u s t r a t e d i n Figure 2 . 

The abacus uses a f ive-bead quinary system. The add­

ing machine uses a ten-key decimal system. A computer works 

in a two-posit ion system of pulse and no-pulse, which are 

usually represented by the binary d i g i t s of 1 and 0 . A 

series of a f ixed number of these binary d i g i t s , or "bi ts ' 1 

as they are c a l l e d , forms a "word" i n computer nomenclature. 

These "words" have meaning depending upon the code and num­

ber system used. Some number and code systems are shown i n 

Figure 3 ° 

The di f ference between the o f f ice adding machine and a 

modern d i g i t a l computer is more than s i ze , speed, and number 

system. F i r s t , a computer can compare two numbers and sh i f t 

from one sequence of instruct ions to another i n accordance 

wi th the resul t of the comparison. Second, once instructed 

a computer can control i t s e l f to follow lengthy instruct ions 

i n carrying out involved calculat ions including deductions 

based on comparisons. 

Comparison of two numbers or "words" is a subtraction 

process. One number i s subtracted from the other. I f there 
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FROM THE T A P E R E A D E R : 

1 S T P O S I T I O N _ n 

2ND P O S I T I O N ^ -

3RD P O S I T I O N 

4TH P O S I T I O N 

5TH P O S I T I O N 

FROM THE P U L S E GENERATOR 

CODING 
C I R C U I T 

"W" I N T E L E T Y P E CODE 

F i g u r e 2o I l l u s t r a t i o n o f C o d i n g b y P a s s i n g 
o r N o t P a s s i n g P u l s e s 
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BINARY NUMBER SYSTEM (Addit ion) 

1 1 1 1 1 1 1 1 1 1 1 1 
2048 1024 512 2 5 6 128 64 32 16 8 4 2 1 

0 1 0 1 0 0 0 0 1 0 0 0 
1024 256 8 = 1288 

MODIFIED BINARY SYSTEM (Addit ion) 

1 l / l 1 1 1 1 1 1 1 1 1 
2000 1000 500 2 5 0 125 / 64 3 2 16 8 4 2 1 

0 1 0 1 0 0 0 0 0 1 1 1 
1000 2 5 0 4 2 1 = 1257 

.2421 SYSTEM (Addit ion) 

1 1 1 l / l l l l / l l l l 
200 400 200 100 20 40 20 10 2 4 2 1 

0 1 1 0 / 0 1 1 0 / 0 1 1 0 
400 200 40 20 4 2 = 666 

TELETYPE LETTER CODES 

O l l O O / l l O O O / l O O l l 
i t j j t i ft q ft r t ^ n 

ALPHABETIC ORDER LETTER CODES 

0 0 0 1 1 / 0 0 0 0 1 / 1 0 1 0 0 
2 1 1 16 4 

ff-jjM H ^ l l W 20" 
H q I ! Hj^II l l ^ f l 

Figure 3 . Examples of Number and Code 
Systems 
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Subtr­
act ion 
C i rcu i t 

1 0 1 0 l /O 0 0 0 l /O 0 1 0 1 "Yes" 
1 0 1 0 l /O 0 0 0 l/O 0 1 0 1 "Yes" 
0 0 0 0 0 / 0 0 0 0 0 / 0 0 0 0 0 

No Difference 

0 0 0 0 0 0 0 0 0 0 

Agreement 

Subtr­
act ion 
C i rcu i t 

1 0 1 0 l /O 0 0 0 l/O 0 1 0 1 "Yes" 
0 1 1 0 O/ l 1 0 0 O/O 0 0 0 0 "No" 
0 1 0 0 0 / 0 1 0 0 1 /0 0 1 0 1 

Difference 

Tl 
0 1 0 0 O / O 

Disagreement 

Figure 4O I l l u s t r a t i o n of Comparison by 
Subtraction 
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. A U T O M A T I C F I L E b . H I G H S P E E D 

I N T E R N A L M E M O R Y 

i n c l u d i n g 

f . B u f f e r S t o r a g e 

C O M P U T E R U N I T 

I n c l u d i n g 

c , P u l s e G e n e r a t o r 

d . C o d i n g C i r c u i t s 

e 1 . C o n t r o l C i r c u i t s 

e " . A r i t h m e t i c C i r c u i t s 

h . S U P E R V I S O R Y 

C O N T R O L U N I T 

P E R F O R A T E D T A P E 

R E C E I V E R S 

g . H I G H S P E E D 

P R I N T E R 

F i g u r e 5 . T y p i c a l D i g i t a l C o m p u t e r I n s t a l l a t i o n 

w i t h A u t o m a t i c F i l e 
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is no d i f fe rence , there is agreement. I f there is a d i f f e r ­

ence, there is disagreement. Figure 4 i l l u s t r a t e s t h i s 

operat ion. 

The elements of the d i g i t a l computer, as shown i n 

Figure 5* niay now be l i s t e d i n greater d e t a i l . 

a . In-put mechanisms, such as perforated tape rece ivers , 

by which data and instruct ions are put in to the automatic 

f i l e and i n t e r n a l memory. 

b. I n t e r n a l memory i n which numbers, words, and ins t ruc­

t i o n s are s t o r e d . 

c. Pulse generator which makes pulses to be counted. 

d . Coding c i r c u i t s which make numbers or words by count­

ing or not counting pulses i n accordance wi th information 

received from the memory. 

b ' . Automatic f i l e to store 

information wai t ing to be pro­

cessed by the computer and r e ­

ference information too volumi­

nous for the i n t e r n a l memory. 

Control c i r c u i t s to Arithmetic c i r c u i t s 

contro l the ar i thmetic c i r - for manipulating the numbers 

cul ts i n accordance wi th i n - received from the memory to 

struct ions received from the accomplish the basic opera-

memory . t ions such as add i t ion , sub­

t r a c t i o n , m u l t i p l i c a t i o n , 
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d i v i s i o n , c o m p a r i s o n , and 

s h i f t i n i n s t r u c t i o n s , 

f . B u f f e r s t o r a g e t o r e c e i v e i n f o r m a t i o n from t h e com­

p u t e r u n t i l i t c a n be h a n d l e d by t h e o u t - p u t m e c h a n i s m s , 

g . O u t - p u t m e c h a n i s m s s u c h a s t h e h i g h s p e e d p r i n t e r 

t o d i s c l o s e t h e r e s u l t s o f c o m p u t e r p r o c e s s e s . 

h . S u p e r v i s o r y c o n t r o l u n i t t o s t a r t and s t o p t h e com­

p u t e r , c h e c k i t s o p e r a t i o n f o r f a i l u r e o f component p a r t s , 

and s u p e r v i s e p r o b l e m s i n p r o c e s s . 

A c o m p u t e r h a s l i m i t a t i o n s . The p r i n c i p a l l i m i t a t i o n 

comes from t h e i n t r i c a c y o f t h e i n s t r u c t i o n s r e q u i r e d . I n 

s p i t e o f t h e r e p u t a t i o n o f b e i n g a " g i a n t b r a i n , " a c o m p u t e r 

i s " s i m p l e m i n d e d . " I t must b e i n s t r u c t e d i n e v e r y s t e p i t 

t a k e s . I f i t e n c o u n t e r s a n u n f o r e s e e n s i t u a t i o n f o r w h i c h 

no i n s t r u c t i o n s h a v e b e e n g i v e n , i t c a n n o t d e v i s e i t s own 

i n s t r u c t i o n s , no m a t t e r how s i m p l e o r o b v i o u s t h e a l t e r n a ­

t i v e may b e . Thus i n s t e a d o f t h i n k i n g o f a c o m p u t e r a s a 

g i a n t b r a i n t h a t c a n s o l v e o u r p r o b l e m s f o r u s a t t h e punch 

o f a b u t t o n , i t i s b e t t e r t o t h i n k o f i t a s a h i g h s p e e d 

m e c h a n i c a l c l e r k . When p r o p e r l y i n s t r u c t e d , t h i s c l e r k c a n 

do v o l u m e s o f m a t h e m a t i c a l and c l e r i c a l work t h a t o t h e r w i s e 

w o u l d b e l e f t undone f o r l a c k o f t i m e . 

H i g h s p e e d d i g i t a l c o m p u t e r s were f i r s t put t o work 

s o l v i n g c o m p l i c a t e d m a t h e m a t i c a l p r o b l e m s i n b a l l i s t i c s , 

a e r o d y n a m i c s , n u c l e a r p h y s i c s , and t h e l i k e . I n t h i s f i e l d 
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the term "computer" is usually employed since the emphasis 

is on lengthy computations. More recent ly , d i g i t a l computers 

have taken on the less complicated but more numerous problems 

of business and industry such as insurance s t a t i s t i c s , pay 

r o l l s , b i l l i n g , inventory cont ro l , and cost accounting- I n 

t h i s f i e l d the term "electronic data-processing system" is 

more commonly used since the emphasis is on "data reduct ion." 

Automatic F i les .—The automatic f i l e that forms a part of 

most e lectronic data-processing machine i n s t a l l a t i o n s is 

usually a co l l ec t ion of magnetic tape u n i t s . These uni ts do 

not d i f f e r much i n appearance and operation from home tape 

recorders used to " f i l e " music. I t i s also s imi lar to the 

telephone t ime-of-day service that i s ava i lab le i n most 

c i t i e s . An automatic f i l e keeps continuously on f i l e the 

current time of day, and the information is ava i lab le by 

d i a l i n g a ce r ta in number, for example: 

JA 2 8 5 5 0 : PROTECT YOUR VALUABLES WITH A SAFETY 

DEPOSIT BOX. 1 2 : 4 5 . 

Usually a person d i a l i n g the number has a clock and desires 

to corre la te his time wi th the information in the f i l e as f o l ­

lows : 

CLOCK: 1 2 : 4 7 

JA 2 8 5 5 0 : 1 2 : 4 5 

02 IS THE DISCREPANCY 
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Just as punched card sort ing machines can sort out a 

given card from a f i l e of cards by matching the holes i n 

cer ta in posi t ions, a d i g i t a l computer can read a long number, 

r e f e r to the proper magnetic tape u n i t , search the tape f o r 

the number that corresponds and copy the associated informa­

t i o n from the f i l e . I n other words, a d i g i t a l computer can 

look up a policy number i n the automatic f i l e of an insurance 

company and pr in t the insured's name, address, age, and other 

information. 

Since a number can serve as a code for a word or 

group of words, a d i g i t a l computer can read a group of words, 

compare i t wi th groups of words i n an automatic f i l e and 

pr in t a message. Using t h i s p r i n c i p l e , ce r ta in l i b r a r i e s 

have developed special purpose machines to search, se lec t , 

and copy data from special coded f i l e s . 

C omput e r Pro grams.--Be fore a d i g i t a l computer can be put to 

work on a problem, a "program" must be prepared. The u n i n i t ­

i a ted is usually surprised at the amount of de ta i led i n ­

structions required. Being "simple minded," a computer must 

be t o l d what to do at every step. Every possible s i tua t ion 

that might occur in the process of the solut ion must be a n t i ­

cipated and a speci f ic ins t ruct ion given. "Programming" is 

tedious, time-consuming work requir ing complete accuracy. 

Since human errors are i n e v i t a b l e , a f t e r a program has been 

devised, i t must be "debugged." This process takes more t ime. 
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A small part of a program of computer instruct ions i s 

given here for i l l u s t r a t i o n - The program is one that might 

be used by a computer in locat ing a word i n a code book i n 

order to assign the appropriate code number. A flow diagram 

(Figure 6) is also shown to i l l u s t r a t e the memory ce l l s 

f i l l e d wi th the necessary Instruct ions and data, and the pro­

cess i n the operation of subtract ing two numbers to determine 

whether they agree or disagree. 

Some of the numbers stored i n the memory serve as i n ­

s t r u c t i o n s to the c o m p u t e r while others s e r v e a s data to be 

processed, such as quant i t ies and code numbers for words. 

Each number is stored i n a numbered c e l l i n the memory ca l led 

an "address." 

A computer ins t ruct ion I s a number l i k e any other num­

ber i n the memory c e l l s except i n the manner i n which i t i s 

used by the computer. I f , i n accordance wi th a previous 

i n s t r u c t i o n , a number is routed into the contro l c i r c u i t s , 

i t becomes an order to be executed by the computer. The same 

number routed in to the ar i thmetic c i r c u i t s becomes data to be 

processed. By proper instruct ions an order can be routed 

into the ar i thmet ic c i r c u i t s and changed. This device en­

ables the computer to a l t e r i t s own Instruct ions automat ica l ly . 

There are three ways of locat ing Information in a com­

puter memory or automatic f i l e . With a "random access 

memory," the computer acts as a telephone exchange and connects 
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d i r e c t l y with the memory unit desired. 

With a "series access memory," an item of data is lo ­

cated by scanning: a l l addresses pass by an inspection point 

and are examined i n t u r n . This process is comparable to run­

ning your f inger down a l i s t of names u n t i l the eye spots the 

name i n question. 

With an "indexed random access memory," the t h i r d way 

of locat ing information, the computer f i r s t refers to the 

index to determine the address and then makes the correct 

connection. This process is comparable with playing a game 

of ten questions, each answered yes or no. This process is 

i l l u s t r a t e d i n the fol lowing computer instruct ions for locat ­

ing a word i n a code l i s t . The computer re fe rs to the middle 

word in the l i s t of code numbers to determine i f the word in 

question is i n the f i r s t h a l f or second h a l f of the l i s t . 

More s p e c i f i c a l l y the computer determines by subtraction 

whether the alphabetic order code number of the word i n 

question is equal to or more than the alphabetic order code 

number of a ce r ta in word from the l i s t . The computer deter­

mines, for example, the answer, yes or no, to the question, 

"is the number equal to or more than the number for the 5 1 2 t h 

word? Y e s . ; 7 6 8 t h ? No . ; 64Oth? No.; 5 7 6 t h ? No.; 544th? 

Y e s . ; 560th? Y e s . ; 5 6 8 t h ? No.; 564th? No.; . . . . " 

wherein the numbers d i f f e r by 2 5 6 , 1 2 8 , 64, 3 2 , 16, 8 , 4, e t c . 

An order, #001 , i n a program of computer instruct ions 
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might read, "564 111 0 0 2 1 1 2 " which, t r a n s l a t e d , i s as fo l lows: 

# 0 0 1 

5 6 4 - - ADDRESS OF 1ST NUMBER - - 0 8 15 1 8 14 0 0 0 0 - - HORN 

111 - - ADDRESS OF 2ND NUMBER — 0 8 15 15 12 0 0 0 0 - - HOOK 

0 0 2 - - INSTRUCTION TO SUBTRACT 2ND NUMBER FROM THE 1ST 

1 1 2 - - ADDRESS OF THE RESULT - - 0 0 0 0 0 3 0 2 0 0 0 0 

The computer, by t h i s i n s t r u c t i o n , compares the word 

being looked up i n the l i s t , "HOOK," wi th the 5 6 4 t h word i n 

the l i s t , "HORN." The next step i s to determine whether the 

numbers f o r the two words agree; I n other words, to ask i f 

the resu l t of the subtract ion i s zero. 

# 0 0 2 

1 1 2 ADDRESS OF 1ST NUMBER - - 0 0 0 0 0 3 0 2 0 0 0 0 

0 0 0 — BLANK 

O i l — (TEST FOR ZERO., IF YES, SHIFT TO INSTRUCTION 

The answer i s "NO," so another word must be selected 

from the l i s t f o r t e s t . The second word selected was sepa­

rated from the f i r s t word by 2 5 6 words, which i s approximately 

one-fourth of the t o t a l number of words i n the l i s t . This 

number was halved to become 1 2 8 fo r the next se lec t ion , then 

64 , then 3 2 , and so on f o r the successive select ions. I t i s 

possible f o r the process to continue u n t i l the number of words 

between each select ion becomes 1 , which would indicate that 

the two words nearest i n alphabetic order to the word I n 

021 
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question had been t e s t e d . No agreement on the d i f f e r e n t 

tests to th is point would indicate that the word i n question 

was not i n the l i s t . The computer would then sh i f t to the 

series of ins t ruc t ions , beginning wi th # 0 3 1 * for the operation 

when the word i n question is not contained i n the l i s t . I n ­

structions # 0 0 3 and #004 would test for t h i s s i t u a t i o n . 

# 0 0 3 

113 - - 1ST ADDRESS - - 000000000004 — (NUMBER OF WORDS AWAY 
(FROM LAST SELECTION 

114 - - 2ND ADDRESS - - 000000000001 

002 - - SUBTRACT 2ND NUMBER FROM 1ST 

115 — RESULT - - 0 0 0 0 0 0 0 0 0 0 0 3 

#004 

115 - - ADDRESS OF 1ST NUMBER — 000000000003 

000 

O i l - - (TEST FOR ZERO. IF YES, SHIFT TO INSTRUCTION 

031 (SHOWN AS 3RD ADDRESS 

Since the answer to t h i s last tes t was no, the next 

step is to halve the number of words between words selected 

from the l i s t . 

#005 

113 - - ADDRESS OF 1ST NUMBER - - 000000000004 - - (NUMBER OF 
(WORDS AWAY 

116 - - ADDRESS OF 2ND NUMBER - - 000000000002 (FROM LAST 
(SELECTION 

004 - - DIVIDE 1ST NUMBER BY 2ND 

113 - - ADDRESS OF RESULT - - 000000000002 
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Before making the next s e l e c t i o n from the l i s t , i t must 

be determined whether the word in ques t ion , "HOOK," Is ahead 

or behind the l a s t word s e l e c t e d from the l i s t , "HORN." Deter­

mining whether the r e s u l t o f the sub t r ac t ion was p o s i t i v e or 

nega t ive w i l l determine in which d i r e c t i o n on the l i s t the 

computer should move In making i t s next s e l e c t i o n . 

# 0 0 6 

112 - - ADDRESS OF 1ST NUMBER — 00 00 03 02 00 00 - - (RESULT 
(OF #001 

000 

012 — (TEST FOR NEGATIVE SIGN. IF YES, SHIFT TO 

009 (INSTRUCTION SHOWN AS THIRD ADDRESS 

# 0 0 7 

001 — ADDRESS OF 1ST NUMBER — 564 111 002 112 - - 1ST ORDER 

113 ADDRESS OF 2ND NUMBER - - 002 - - NUMBER OF WORDS AWAY 

102 - - SUBTRACT 2ND NUMBER FROM 1ST PART OF 1ST NUMBER 

001 — ADDRESS OF RESULT - - 562 111 002 112 

#008 

000 

000 

010 - - SHIFT TO INSTRUCTION INDICATED BY 3RD ADDRESS 

001 

The computer now s t a r t s another c y c l e t o t e s t another 

word, "HOOK," s e l e c t e d from the l i s t wi th the word in ques t ion , 

"HOOK." 
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#001 

562 - - ADDRESS OF 1ST NUMBER — 08 15 15 12 00 00 - - HOOK 

111 - - ADDRESS OF 2ND NUMBER — 08 15 15 12 00 00 — HOOK 

002 SUBTRACT 2ND NUMBER FROM 1ST 

112 - - ADDRESS OF RESUI/T — 00 00 00 00 00 00 

#002 

112 - - ADDRESS OF 1ST NUMBER 00 00 00 00 00 00 

000 

O I L — (TEST FOR ZERO• I F Y E S , SHIFT TO INSTRUCTION 

021 (SHOWN AS 3RD ADDRESS 

#021 

T H I S I S THE F I R S T ORDER I N A S E R I E S OF INSTRUCTIONS TO B E 

FOLLOWED AFTER THE WORD I N QUESTION, "HOOK," HAS BEEN L O ­

CATED I N THE L I S T OF CODE NUMBERS AS THE 562TH WORD. 

THE TEN ORDERS SHOWN I N THE FLOW DIAGRAM AS STORED I N 

CELLS #001 THROUGH #010 ARE ONLY A SMALL PART OF A COMPLETE 

PROGRAM, HUT THEY ARE SUFFICIENT FOR THE PURPOSE OF ILLUSTRA­

TION (SEE FIGURE 6 ) . 

L I M I T S OF THE STUDY 

STAGES I N COMPLETE ELECTRONIC PROCESSING OF ARMY STAFF A C T I O N S . 

COMPLETE ELECTRONIC PROCESSING OF ARMY STAFF ACTIONS WILL 

LOGICALLY DEVELOP I N THREE STAGES. THE FIRST STAGE, WHICH 

I S NOW GETTING UNDERWAY AND WILL BE COMPLETED I N THE NEXT 

DECADE, CONSISTS OF PROCESSING THE NUMERICAL DATA OF ACCOUNT­

I N G AND INVENTORY CONTROL OF PERSONNEL AND L O G I S T I C S . THE 
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# 0 0 1 -
# 0 0 2 -
# 0 0 3 " 
#004 -
# 0 0 5 -
# 0 0 6 -
# 0 0 7 -
# 0 0 8 -
# 0 0 9 -
# 0 1 0 -
e e e 

# 0 2 1 -

MEMORY CELLS 
5 6 4 1 1 1 0 0 2 1 1 2 • . « 
1 1 2 0 0 0 O i l 0 2 1 # m - 0 8 1 5 1 5 1 2 0 0 0 0 - HOOK 
1 1 3 1 1 4 0 0 2 1 1 5 #112 - 0 0 0 0 0 3 0 2 0 0 0 0 
1 1 5 0 0 0 Oi l 0 3 1 # 1 1 3 - 000000000004 
1 1 3 1 1 6 004 1 1 3 #114 - 0 0 0 0 0 0 0 0 0 0 0 1 
1 1 2 0 0 0 0 1 2 0 0 9 # 1 1 5 - 0 0 0 0 0 0 0 0 0 0 0 3 
0 0 1 1 1 3 1 0 2 0 0 1 #116 - 0 0 0 0 0 0 0 0 0 0 0 2 
0 0 0 0 0 0 0 1 0 0 0 1 . . . 
0 0 1 1 1 3 1 0 1 0 0 1 #561 - 0 8 1 5 1 5 0 6 0 0 0 0 - HOOF 
0 0 0 0 0 0 0 1 0 0 0 1 #562 - 0 8 1 5 1 5 1 2 0 0 0 0 - HOOK 

l i s t ) 
#563 - 0 8 1 5 1 6 0 5 0 0 0 0 - HOPE 

(Word i n the l i s t ) #564 - 0 8 1 5 1 8 14 0 0 0 0 - HORN 

(Not I n the l i s t ) 
e e o 

7K I 
L5: 

I n s t r u c t i o n 
5 6 4 111 002 112 

CONTROL CIRCUITS 
001 - Add. 
002 - Subtract . 
0 0 3 - M u l t i p l y . 
004 - D iv ide . 
o • » 

010 - S h i f t . 
O i l - I f zero , 

s h i f t . 
012 - I f nega­

t i v e , s h i f t . 

101 - Add to 1st 
part of 
i n s t r u c t i o n . 

102 - Subtract 
from 1st of 

o o o 
I n s t r u c t i o n . 

l s t s Number 
081518140000 £ 2 n d Number 

0 8 1 5 1 5 1 2 0 0 0 0 
R e s u l t 

0 0 0 0 0 3 , 0 2 0 0 0 0 

MATHEMATICAL CIRCUITS 
0 8 1 5 1 8 1 4 0 0 0 0 - 0 8 1 5 1 5 1 2 0 0 0 0 = 0 0 0 0 0 3 0 2 0 0 0 d 

IN PUT DEVICES 

CODING 
CIRCUITS 

PULSE 
GENERATOR 

OUT PUT DEVICES 

Figure 6 . Computer Programmed to Locate a Word 
i n a L is t of Words 
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next stage w i l l be the processing of language data contained 

i n forms, l e t t e r s , and messages w r i t t e n wi th customary ex­

pressions and the standard forms of conventionalized language 

This thesis was w r i t t e n as an introduct ion to t h i s sta&e. 

The f i n a l stage w i l l be the processing of normal unrest r ic ted 

language . 

Language as Symbolic Logic,--Considerable thought and study 

were given to the problems of processing normal unrestr ic ted 

language. These works were studied? 

Basic vocabulary such as C. K. Ogden's Basic Engl ish . 

Systems of c l a s s i f i c a t i o n of words such as P. M. 

Roger's Thesaurus. 

The sentence as understood by s t ruc tu ra l l ingu is ts 

such as Charles C. F r i e s , Donald J . Lloyd, and Harold 

W h i t e h a l l . 

Techniques of machine t r a n s l a t i o n such as those of 

Dr . Leon Dostert at Georgetown Un ive rs i t y . 

I t seems that language, both conventionalized and un­

r e s t r i c t e d , i s a subt le , complicated form of symbolic l o g i c . 

Words, expressions, sentences, paragraphs, and compositions 

are a l l symbols for concepts ranging from simple elemental 

concepts to involved complex concepts. These symbols for con 

cepts have meaning through t h e i r re la t ionsh ip to symbols for 

other concepts and, as such, form points or areas i n what 

was v isua l i zed as "planes of understanding." 
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I t was concluded that the development of the problem 

of e lectronic processing of normal unrest r ic ted language w i l l 

require enormous work by s k i l l f u l l ingu is ts and is beyond 

the scope of t h i s t h e s i s o Accordingly t h i s thesis was 

l im i ted to the consideration of processing conventionalized 

language. 

Demonst rat ion. - -The techniques of inventory contro l of items 

of mater ia l have been highly developed and are being adapted 

to Army problems. These techniques are also being adapted 

to the problems of Army personnel accounting f a c i l i t a t e d by 

the i d e n t i f i c a t i o n and c l a s s i f i c a t i o n of Army personnel by 

s e r i a l numbers and m i l i t a r y occupational spec ia l i ty numbers. 

I t was assumed, for the purpose of t h i s t h e s i s , that inventory 

contro l techniques could also be adapted to the problems of 

contro l of an inventory of information provided the items of 

information can be i d e n t i f i e d and c l a s s i f i e d . 

This thesis demonstrates a method that might be used 

for i d e n t i f i c a t i o n and. c l a s s i f i c a t i o n of items of Army i n ­

formation contained i n missions, studies, decisions, plans, 

d i r e c t i v e s , and repor ts . The method is based on " s i t u a t i o n s . " 

The Army deals wi th s i tua t ions , which w i th neg l ig ib le ex­

ceptions, are expressed i n w r i t t e n form. The s i tuat ions 

range from the formal "estimate of the s i t u a t i o n " prepared 

by the commander and his s t a f f as a basis for decisions on 

f i g h t i n g a campaign down to the memo on the personal request 
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o f P r i v a t e G. I . J o e . I n "between t h e s e t w o e x t r e m e s a r e t h e 

s c h e d u l e d bombardment o f a c e r t a i n h i l l and t h e r e q u e s t t o 

a i r c o n d i t i o n a c e r t a i n b u i l d i n g . T h e r e a r e g e n e r a l c l a s s e s 

o f s i t u a t i o n s and s p e c i f i c s i t u a t i o n s w i t h i n a c l a s s . S i t u a ­

t i o n s a r e made up o f what m i g h t b e t e r m e d " c h a r a c t e r i s t i c s , " 

" f a c t o r s , " o r " d i m e n s i o n s . " I n l i k e m a n n e r , t h e r e a r e g e n e ­

r a l c l a s s e s o f d i m e n s i o n s and s p e c i f i c d i m e n s i o n s . T h e s e 

s p e c i f i c d i m e n s i o n s a r e t h e " e l e m e n t a l c o n c e p t s " o r u n i t s o f 

i n f o r m a t i o n t h a t w o u l d b e c o n t r o l l e d i n an i n v e n t o r y o f i n -

format i o n . 

T h i s somewhat a b s t r a c t c l a s s i f i c a t i o n o f i n f o r m a t i o n 

may b e b e t t e r v i s u a l i z e d by t h i n k i n g i n t e r m s o f p r i n t e d 

f o r m s . A c l a s s o f s i t u a t i o n s w o u l d b e c o m p a r a b l e t o a 

p r i n t e d form w i t h i t s i d e n t i f y i n g form n u m b e r . A s p e c i f i c 

s i t u a t i o n w i t h i n a c l a s s w o u l d b e c o m p a r a b l e t o a c o m p l e t e d 

form w i t h t h e v a r i o u s b l a n k s p a c e s f i l l e d i n . A f a c t o r or 

c l a s s o f d i m e n s i o n s w o u l d be c o m p a r a b l e t o t h e t i t l e o f a 

b l a n k s p a c e on t h e f o r m , s u c h a s i n t h e c a s e o f o u r G. I . 

J o e , h e i g h t and s e x o A s p e c i f i c d i m e n s i o n o r e l e m e n t a l c o n ­

c e p t w o u l d be one o f t h e " c u s t o m a r y e n t r i e s " f o r t h e b l a n k 

s p a c e s u c h a s " 7 1 i n c h e s " and " m a l e . " 

I n a d d i t i o n t o t h e d e m o n s t r a t i o n o f a method o f 

i d e n t i f y i n g and c l a s s i f y i n g i n f o r m a t i o n ^ , t h e t h e s i s demon­

s t r a t e s i n o u t l i n e form t h e p r o c e d u r e t h a t m i g h t b e f o l l o w e d 

i n p r o c e s s i n g i n f o r m a t i o n e x p r e s s e d i n c o n v e n t i o n a l i z e d 

l a n g u a g e . From t h e s e d e m o n s t r a t i o n s i t was c o n c l u d e d t h a t 
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t h e S t a f f C o n t r o l C o m p u t e r c o u l d c o r r e l a t e i n f o r m a t i o n i n 

m e s s a g e s w i t h t h e m i s s i o n s a n d o t h e r i n f o r m a t i o n i n t h e f i l e s 

o f t h e s t a f f , p r o v i d e d t h e i n f o r m a t i o n i s e x p r e s s e d i n c o n ­

v e n t i o n a l i z e d l a n g u a g e . 
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CHAPTER I I I 

ELECTRONIC CORRELATION 

Comparisons 

Manual S ta f f Work vs. S t a f f Work wi th a S t a f f Control Com­

puter o - - F i r s t l e t us compare the essent ia l d i f ference between 

present day s t a f f work and s t a f f work as i t might be wi th a 

S t a f f Control Computer. I n both cases, judgments and dec i ­

sions would be by the commander and his s t a f f o f f i ce rs - -by 

human minds. However, the commander and his s t a f f o f f i ce rs 

must have ava i lab le pert inent information upon which to pass 

judgment i n l e a k i n g decisions. The di f ference between the 

two methods of s t a f f work would be i n the manner i n which 

the information is stored and brought out for considerat ion. 

I n present day manual s t a f f work, the information 

needed is e i t h e r i n the memories of the s t a f f o f f i ce rs and 

the current orders or i n books and f i l e s , depending upon 

whether the s t a f f i s for a d iv is ion or a larger army uni t and 

whether the s t a f f act ion is i n b a t t l e or i n peacetime. The ' 

s t a f f o f f i ce rs of a d iv is ion i n b a t t l e depend upon the opera­

t i o n order wi th i t s many annexes, the s i t u a t i o n repor ts , and 

t h e i r memories. The problem comes not from a mass of i n ­

formation but from the need for utmost speed and accuracy i n 

every d e t a i l . A single item in a lengthy bombardment schedule 
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and the change i n posi t ion of a single b a t t a l i o n could s p e l l 

d isaster i f not immediately corre lated* 

I n the s t a f f of a larger Army u n i t , p a r t i c u l a r l y i n 

peacetime, the problem is a maze of information stored i n 

voluminous cent ra l f i l e s including books of regula t ions , 

guides, standards of procedure, and the l i k e ; i n numerous 

convenience f i l e s ; and i n the memories of s t a f f o f f i ce rs and 

t h e i r c l e r k s . The information i s brought out for considera­

t i o n i n r e l a t i o n to a pa r t i cu la r s t a f f act ion by coordinating 

the s t a f f act ion wi th the d i f f e r e n t sections and div is ions of 

the s t a f f . I n a l l but exceptional cases, t h i s means passing 

the piece of paper, which spel ls out the s t a f f a c t i o n , from 

person to person. As has already been said , t h i s process 

usually takes days and sometimes takes months. I t i s a cum­

bersome process but necessary i f a s t a f f i s to avoid the 

danger of overlooking an essent ia l d e t a i l . 

With a S t a f f Control Computer a l l essent ia l informa­

t i o n , including the overa l l plans and the decisions from 

previous s t a f f th ink ing , would be f i l e d on magnetic tapes or 

other means of automatic f i l i n g . Instead of depending on 

human memories i n passing a piece of paper from person to 

person, a piece of perforated tape from the tape per fora t ing 

attachment on a typewr i ter would be passed to the reading 

mechanism of the S t a f f Control Computer. The computer would 

then extract the pert inent information from the automatic 



37 

f i l e . The pa r t i cu la r s t a f f act ion would then he compared 

wi th the pert inent information and inconsistencies noted. 

Most s t a f f act ions, of course, would he i n accordance wi th 

missions and previous s t a f f decisions and thus would be passed 

as consistent with the pert inent information from the f i l e . 

When inconsistencies are encountered, the nature of the i n ­

consistency, together wi th the s t a f f act ion i n which i t i s 

contained, would be typed out by the computer. 

Mechanical Thinking vs . Ref lec t ive Thinking.—Since the auto­

matic f i l e would contain a l l the pert inent information and 

a l l the command decisions previously made, i t i s na tura l to 

ask, "Why not l e t the S ta f f Control Computer wr i te the message 

and dispatch i t without bothering the s t a f f o f f i ce r?" Such a 

procedure, however, would be equivalent to l e t t i n g the S t a f f 

Control Computer do the th ink ing for the s t a f f . 

The computer i s quite adequate for mechanical t h i n k i n g , 

and much of the mental a c t i v i t y of thousands of s t a f f o f f i ce rs 

and clerks i n s t a f f work today is r o b o t - l i k e mechanical 

th ink ing . This includes such things as looking up the regu­

l a t i o n s , fol lowing the standard guide, implementing orders 

by disseminating the same information received, adding two 

and two to get four , and the l i k e . Mechanical th ink ing can 

be performed faster and more accurately by a computer. 

Of course, mechanical th ink ing is not the only kind of 

th ink ing needed by the Army; r e f l e c t i v e th ink ing is also 
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requi red . This is a twofold process; the human mind analyzes 

i t s experiences and knowledge, discerning s i m i l a r i t i e s and 

dif ferences and evaluat ing t h e i r s ign i f icances. I n r e f l e c t i v e 

th ink ing on a problem, a possible solut ion i s envisioned and 

tested for l o g i c a l concord wi th the mind 1s evaluat ion of past 

experience and knowledge. No mechanical-minded computer can 

do keen, ve rsa t i l e r e f l e c t i v e t h i n k i n g . 

Although the t h i n k e r ' s discernment and evaluat ion 

a b i l i t y , i n r e f l e c t i v e th ink ing , I s of primary importance, 

the amount of experience and knowledge of the problem i s also 

important. Other things being equal , the th inker w i th the 

greater amount of knowledge of the problem should obtain the 

be t te r so lu t ion . The vast experience of the Army could be 

evaluated and f i l e d i n the automatic f i l e . The S t a f f Control 

Computer could then make the experience of the whole Army 

ava i lab le to broaden the background of knowledge for the r e ­

f l e c t i v e th ink ing by each s t a f f o f f i c e r . Thus, though a 

computer cannot do r e f l e c t i v e th ink ing , i t could great ly im­

prove the r e f l e c t i v e th ink ing of s t a f f o f f i c e r s . 

Procedure 

Example of Typica l S t a f f Work.--An example of a t y p i c a l s t a f f 

act ion was selected for study of the problems of t e s t i n g the 

information i n a communication for consistency wi th po l ic ies 

and command decisions stored i n the automatic f i l e . I n the 

example, which is shown i n f u l l i n Appendix A, an act ion is 
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planned "by the commander and s t a f f of a m i l i t a r y camp, and a 

request for approval of the act ion is submitted to higher 

command. Appendix A gives the request, which is for the ap­

proval of a i r condit ioning of a ce r ta in bu i ld ing together 

wi th the regulat ions covering such requests. I n add i t ion , 

an example is given of each of the three types of rep l ies 

applicable to such requests, ( l ) the request i s forwarded 

for approval by the Department of the Army^ (2) the request 

i s returned for add i t iona l information i n j u s t i f i c a t i o n of 

the request^ and (3 ) the request i s approved. The example 

is t y p i c a l of most routine s t a f f work, p a r t i c u l a r l y i n peace-

t ime. 

I t is na tu ra l to th ink of the Army as f i g h t i n g b ig 

ba t t l es and accomplishing great missions. The b i g mission 

usually captures our a t ten t ion so that we lose sight of the 

fact that wars are won by many l i t t l e act ions. A r i f l e must 

be aimed and the t r i g g e r p u l l e d . The wind d i rec t ion and velo 

c i t y must be determined and set i n the f i r e - c o n t r o l computer. 

The proper size b a l l bearings must be ava i lab le when needed. 

I n the Korean war, at one t ime, the problem of dry socks be­

came paramount; so ld ie rs 1 feet were f reez ing for the lack 

of them. The contro l of many small actions is as v i t a l a 

part of good s t a f f work as formulating the o v e r a l l p lan . 

Whether a proposed act ion i s to bombard a cer ta in h i l l 

atom-bomb a cer ta in r a i l center , ship a load of socks, or a i r 
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condit ion a speci f ic bu i ld ing , the mechanical process w i th in 

the s t a f f i s much the same. An act ion i s proposed and then 

evaluated by the s t a f f i n terms of information ava i lab le to 

the s t a f f e i the r i n f i l e s or the memories of the s t a f f o f f i ­

cers from t h e i r past studies and experience. 

general Bescription.--Now l e t us v isual ize how a s t a f f equipped 

wi th a S t a f f Control Computer might handle correspondence 

w r i t t e n i n conventionalized language wherein each Item follows 

the standard form for i t s pa r t i cu la r subject and a l l the ex­

pressions used are the customary expressions. 

Assume that a request for approval of a i r condit ioning 

a c e r t a i n bu i ld ing i s submitted and that such a request can 

%e forwarded to the Department of the Army only when some 

t e n items of Information are furnished i n j u s t i f i c a t i o n . I f 

an item of information is omitted* the request should be re ­

turned for add i t iona l j u s t i f i c a t i o n i n accordance wi th pre­

determined p o l i c y . Assume, however, that the s t a f f o f f i c e r 

handling the request prepares an indorsement to forward the 

request to the Department of the Army. In other words, as­

sume the s t a f f act ion proposed i s inconsistent with predeter­

mined po l icy . 

Typewriters equipped wi th tape per fora t ing attachments 

would be used. The perforated tapes corresponding to the r e ­

quest and the r e p l y , which const i tute the s t a f f a c t i o n , would 

be fed in to the tape reading mechanism of the computer. I n 
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m o s t c a s e s , o f c o u r s e , s t a f f a c t i o n s w o u l d b e i n a c c o r d a n c e 

w i t h p l a n s s o t h a t t h e c o m p u t e r a f t e r t e s t i n g t h e p r o p o s e d 

s t a f f a c t i o n w o u l d i n d i c a t e t h a t i t i s " C O N S I S T E N T • " I n t h e 

e x a m p l e , h o w e v e r , t h e c o m p u t e r w o u l d d e t e r m i n e t h a t t h e s t a f f 

a c t i o n p r o p o s e d w a s t o f o r w a r d t h e r e q u e s t w h e n t h e c o r r e c t 

a c t i o n w o u l d b e t o r e t u r n t h e r e q u e s t f o r a d d i t i o n a l j u s t i f i ­

c a t i o n . T h u s , i n t h e e x a m p l e , t h e c o m p u t e r w o u l d h a v e t o 

i n d i c a t e t h a t t h e p r o p o s e d a c t i o n i s " I N C O N S I S T E N T . " A l s o , 

t h e n a t u r e o f t h e i n c o n s i s t e n c y w o u l d b e t y p e d o u t b y t h e 

c o m p u t e r o n t h e h i g h s p e e d p r i n t e r . 

F i v e s t e p s w o u l d b e r e q u i r e d i n t h e p r o c e s s . 

a . T h e c l a s s o f s i t u a t i o n t o w h i c h t h e s t a f f a c t i o n 

p e r t a i n s w o u l d b e d e t e r m i n e d . 

b . T h e p r o p e r s t a n d a r d f o r m f o r t h e c l a s s o f s i t u a t i o n 

w o u l d b e d e t e r m i n e d . 

c . T h e e l e m e n t a l c o n c e p t s o f t h e s t a f f a c t i o n a s i n d i ­

c a t e d b y t h e e x p r e s s i o n s u s e d i n t h e c o r r e s p o n d e n c e 

w o u l d b e i d e n t i f i e d . 

d . T h e c o n c e p t s u s e d w o u l d b e t e s t e d f o r c o n s i s t e n c y 

a n d i n c o n s i s t e n c y w i t h c o m m a n d d e c i s i o n s , p l a n s , 

a n d p o l i c i e s a s e x p r e s s e d b y i n f o r m a t i o n i n t h e 

f i l e s . 

e . I n c o n s i s t e n t c o n c e p t s , i f a n y , w o u l d b e i d e n t i f i e d 

a n d p r i n t e d o u t b y t h e c o m p u t e r . O t h e r w i s e t h e c o m ­

p u t e r w o u l d i n d i c a t e t h a t t h e p r o p o s e d s t a f f a c t i o n 

i s " C O N S I S T E N T . " 
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T h e s e c o m p u t e r o p e r a t i o n s , s h o w n i n F i g u r e 7, w i l l b e 

d e s c r i b e d i n g e n e r a l a t t h i s p o i n t a n d i n m o r e d e t a i l i n t h e 

f i v e s e c t i o n s t h a t f o l l o w . F i r s t , t h e s i t u a t i o n w o u l d b e 

i d e n t i f i e d b y a c o d e n u m b e r s u c h a s 6 7 3 o l i o T h e f i r s t p a r t , 

6 7 3 i i s t h e g r o s s f i l e n u m b e r o f t h e c o r r e s p o n d e n c e . T h e s u b ­

j e c t o f t h e c o r r e s p o n d e n c e , " I n s t a l l a t i o n o f a i r c o n d i t i o n i n g 

e q u i p m e n t , " i s N o . 11 o n t h e l i s t o f s u b j e c t s u n d e r t h e f i l e 

n u m b e r o f 6 7 3 * ! 

T h e s t a n d a r d s t a f f a c t i o n i n t h i s s i t u a t i o n , 6 7 3 o i l * 

i s s h o w n i n F i g u r e 7 a s a r e q u e s t f r o m a c a m p t o g e t h e r w i t h 

o n e o f t h r e e p o s s i b l e r e p l i e s : ( l ) a n i n d o r s e m e n t f o r w a r d i n g 

t h e r e q u e s t , ( 2 ) a n i n d o r s e m e n t r e t u r n i n g t h e r e q u e s t f o r 

a d d i t i o n a l i n f o r m a t i o n , a n d ( 3 ) a n i n d o r s e m e n t a p p r o v i n g t h e 

r e q u e s t . T h e s t a n d a r d f o r m i n w h i c h s u c h r e q u e s t s a n d r e p l i e s 

a r e w r i t t e n w o u l d b e s e c u r e d f r o m t h e a u t o m a t i c f i l e . T h e 

s t a n d a r d f o r m i n t h e e x a m p l e h a s 2k s p a c e s f o r u n i t s o f i n ­

f o r m a t i o n : ( 0 1 ) t h e f o r t o r c a m p s u b m i t t i n g t h e r e q u e s t , 

( 0 2 ) t h e d a t e o f t h e r e q u e s t , ( 0 3 ) t h e n u m b e r o f t h e r o o m o r 

r o o m s t o b e a i r c o n d i t i o n e d , (Ok) t h e n u m b e r o f t h e b u i l d i n g , 

( 0 5 ) t h e c h a r a c t e r o f t h e b u i l d i n g , ( 0 6 ) t h e s i z e o f t h e 

s p a c e , ( 0 7 ) t h e n u m b e r o f o c c u p a n t s , ( 0 8 ) t h e u s e o f t h e 

s p a c e , a n d s o f o r t h . 

T h e s p e c i f i c e n t r i e s f o r t h e d i f f e r e n t b l a n k s p a c e s o f 

t h e s t a n d a r d f o r m a s c o n t a i n e d i n t h e s t a f f a c t i o n w o u l d n e x t 

b e d e t e r m i n e d . T h e c o m p u t e r w o u l d c a l l u p i n t u r n e a c h o f 

i 
1 



43 

the possible entr ies for each of the 24 spaces and compare 

these with the entry for each space i n the s t a f f a c t i o n . 

When they match, the elemental concept would be i d e n t i f i e d . 

For example, the possible ent r ies for the f i r s t space ( 0 1 ) , 

the addresser of the request, would be F t . Alpha ( 0 1 : 1 0 0 1 ) , 

F t . Baker ( 0 1 : 1 0 0 2 ) , Cp. Gamma ( 0 1 : 1 0 0 3 ) * e t c . , which when 

compared wi th the entry i n the s t a f f act ion would match wi th 

Gp. Gamma, thus i d e n t i f y i n g 0 1 : 1 0 0 3 as one of the elemental 

concepts that dist inguishes the speci f ic s i tua t ion of the 

s t a f f ac t ion . 

When a l l the blank spaces of the standard form have 

been determined, the computer would have a chain of elemental 

concepts which completely iden t i f y the speci f ic s i t u a t i o n , 

i . e . 0 1 : 1 0 0 3 (Op. Gamma), 0 2 : 5 3 1 1 1 0 ( 1 0 November 1 9 5 3 ) * 

0 3 : 9 9 9 9 (room numbers not g iven) , 04 : 3 8 4 2 4 (Bui ld ing 3 8 4 2 4 ) , 

0 5 : 3 (temporary b u i l d i n g ) , 06 :40 (between 2 5 0 0 and 3 0 0 0 sq. 

f t . of space), 0 ? : l 8 (from 5 0 to 60 occupants), 0 8 : 2 1 3 (a 

classroom) . . . 14 :99 ( a c t i v i t y requir ing a i r condit ioning 

mission is not given) . . . 2 0 : 1 (indorsement forwarding the 

request for approval by higher command), e t c . 

The regulat ions and command decisions would be contained 

wi th in the automatic f i l e as statements of consistent or i n ­

consistent re lat ionships between elemental concepts. For 

example, i f the space 08 had been f i l l e d wi th an elemental 

concept i d e n t i f i e d by numbers 0 8 : 1 0 0 to 0 8 : 1 9 9 ( inc luding 
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such elemental concepts as 0 8 s l l l a dental c l i n i c , 0 8 : 1 5 1 an 

operating room, e t c . ) , the request for a i r condit ioning could 

he approved under e x i s t i n g po l i cy . I n t h i s case an indorse­

ment including the elemental concept 2 0 : 3 * " is approved," 

would he consistent wi th po l icy , and e i th e r of the other two 

possible indorsements, 2 0 s i or 2 0 : 2 , would be inconsistent . 

The speci f ic s i tua t ion shown i n the example, however, 

contains the elemental concept 0 8 : 2 1 3 * a classroom. Thus the 

request cannot be approved, but i t can be forwarded to the 

next higher command for approval provided ten items of informa­

t i o n , 0 5 through 14, are given i n the request as j u s t i f i c a t i o n . 

I n the i l l u s t r a t i o n , the last item of information was omitted 

as indicated by the elemental concept code number 1 4 : 9 9 • I n 

such a case, the request should be returned for the missing 

information by an indorsement containing the elemental con­

cept 2 0 : 2 , " is returned for add i t iona l j u s t i f i c a t i o n . " 

E i ther of the other two possible actions 2 0 : 1 or 2 0 : 3 would 

be inconsistent . Since the indorsement of the i l l u s t r a t i o n 

contains the elemental concept 2 0 : 1 , the s t a f f act ion is i n ­

consistent , as shown in Figure 7 . The sections that follow 

give a more de ta i l ed descr ipt ion of t h i s process of determin­

ing inconsistency. 

I d e n t i f i c a t i o n of Glass of S i tuat ion. - -One of the prime 

missions of an Army commander and his s t a f f is to an t ic ipa te 

future s i tuat ions and to plan for possible future contingencies. 
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PERFORATED T A P E O P E R A T I O N S 
AUTOMATIC FILE F i l e n u m b e r \ S e c u r e f r o m f i l e 

l i s t o f a p p l i ­
c a b l e s u b j e c t s 

^ F i l e n u m b e r 
673 

S e c u r e f r o m f i l e 
l i s t o f a p p l i ­
c a b l e s u b j e c t s J> S u b j e c t s 

673 
S e c u r e f r o m f i l e 
l i s t o f a p p l i ­
c a b l e s u b j e c t s V 6 7 3 

S u b j e c t : I n s t a l l 
a i r c o n d i t i o n i n g 

y j l d e n t l f y t h e 
" ^ s i t u a t i o n 

i i 
12 
13 

I n s t a l l a i r c o n . 
M a i n t a i n a . c . 

11 

R e q u e s t & r e p l y 
F r o m : O p . G a m m a . 
A p p r o v a l r e q u e s t e d 
f o r a i r c o n d i ­
t i o n i n g o f B l d g . 
3 8 4 2 4 . F o l l o w i n g 
i n f o r m a t i o n i s f o r 
j u s t i f i c a t i o n . 
T h e u s e o f t h e s p a c e 
i s a s a c l a s s r o o m . 
( 1 4 : N o r e f e r e n c e 
m a d e t o a c t i v i t y 
r e q u i r i n g a i r 
c o n d i t i o n i n g a s 
e s s e n t i a l f o r t h e 
a c c o m p l i s h m e n t o f 
a s s i g n e d m i s s i o n s . ) 

* * * * 
R e q u e s t i s 
f o r w a r d e d f o r 
a p p r o v a l b y 
D e p t . o f A r m y 

S e c u r e f r o m f i l e l 
a p p l i c a b l e f o r m 
|& e n t r i e s 

\ | / 6 7 3 o l l G e n e r a l 

S i t u a t i o n n u m b e r 
F o r m & 
6 7 3 . 1 1 

e n t r i e s 
G e n e r a l 

I d e n t i f y e n t r i e s ) 
u s e d i n m e s s a g e 

0 1 : 1 0 0 3 
0 2 : 5 3 1 1 1 0 
0 3 : 9 9 9 9 
0 4 : 3 8 4 2 4 
0 5 : 3 
0 6 : 4 0 
0 7 : 1 8 
0 8 : 2 1 3 
0 9 : 3 
1 0 : 0 9 0 
1 1 : 0 7 8 
1 2 : 0 9 
1 3 : 3 
1 4 : 9 9 
1 5 : 1 
1 6 : 2 
1 7 : 1 0 0 3 3 
1 8 : 0 0 0 9 
1 9 : 1 
2 0 : 1 

0 1 : 1 0 0 1 
0 1 : 1 0 0 2 
0 1 : 1 0 0 3 

F t . 
F t . 
O p . 

A l p h a 
B a k e r 
Gamma 

0 8 : 2 1 2 
0 8 : 2 1 3 

c h a p e l 
c l a s s r o o m 

1 4 : 1 A i r c r a f t c o n ­
t r o l f a c i l i t y 
. o o 

1 4 : 9 9 N o t g i v e n 

C o n s i s t e n t & i n ­
c o n s i s t e n t c o n -

c e p t r e l a t i o n s h i p s l 
0 8 : 2 1 3 
1 4 : 9 9 

J / 2 0 : l 

re 

2 0 : 1 
2 0 : 2 
2 0 : 3 

6 7 3 : 1 1 

i s 
i s 
i s 

f o r w a r d e d 
r e t u r n e d 
a p p r o v e d 

^ 7 

C o n c e p t 
r e l a t i o n s h i p s 

. I d e n t i f y - i n c o n -
s l s t e n t c o n c e p t s 

\ | / 2 0 : 1 - i n c o n 
T P r i n t o u t 

I F 0 8 : 2 0 0 TO 0 8 : 2 9 9 
AND 1 4 : 9 9 

'THEN 2 0 : 2 i s c o n . 
AND 2 0 : 1 i s i n c o n . 
AND 2 0 : 3 i s i n c o n . 

S T A F F A C T I O N , ( R E Q U E S T I S F O R W A R D E D . . . ) , I S I N C O N S I S T E N T 

F i g u r e 7 « F l o w D i a g r a m o f C o m p u t e r O p e r a t i o n s 
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Thus v i t h neg l ig ib le exceptions, any message and i t s reply 

vould per ta in to a class of ant ic ipated s i tua t ions . The f i r s t 

step for the computer, then, vould be to read the perforated 

tape corresponding to the message and i t s reply and to i d e n t i f y 

the class of s i tua t ion to vhich the par t i cu la r s t a f f act ion 

app l ies . I f the correspondence is on pr inted forms, the s i tua ­

t i o n -would be i d e n t i f i e d by reading the form numbers. I f not 

on pr inted forms but i n the standard form of conventionalized 

language, the s i tua t ion would be i d e n t i f i e d from the gross 

f i l e number and the subject of the correspondence. 

Feeding the perforated tape in to the tape reading 

mechanism vould place the s t a f f ac t ion , w r i t t e n out i n binary 

code numbers, in to the i n t e r n a l storage of the computer. The 

f i r s t operation vould be to locate the f i l e number. This 

could be done by comparing the coded expression (see Appendix 

B ) , 1 1 1 . 1 1 0 1 1 . 0 1 0 0 1 . 1 0 1 0 0 . 1 0 0 0 0 . 0 1 0 0 1 . 0 0 0 1 1 . 0 0 0 0 1 . 1 1 

1 1 1 . 0 0 1 1 0 . 0 1 0 0 0 . 0 1 0 1 0 . 1 0 0 0 1 . 0 0 1 1 0 . 1 1 , " f i l e number," 

v i t h the coded s t a f f act ion u n t i l the codes for " f i l e number" 

are located i n the s t a f f a c t i o n . The f i l e number vould then 

be indicated as the next coded group, 1 0 1 . 0 1 0 0 1 . 1 1 0 0 0 . 0 1 , 

" 6 7 3 « n This process is shovn i n Figure 8 . 

The computer vould then use the f i l e number as an ad­

dress i n the automatic f i l e to locate the l i s t of subjects 

covered by the f i l e number. The l i s t Of subjects i n the ex­

ample is as f o l l o v s : 



47 

COMPUTER INSTRUCTION 

Search s t a f f act ion f o r : 

1 1 1 . 1 1 * 0 1 1 . 0 1 * 0 0 1 . 1 0 * 1 0 0 . 1 0 * 0 0 0 . 0 1 * 0 0 1 . 0 0 * 0 1 1 . 0 0 * 0 0 1 . 1 1 * 1 1 1 . 0 0 * 
1 1 0 . 0 1 * 0 0 0 . 0 1 * 0 1 0 . 1 0 * 0 0 1 . 0 0 * 1 1 0 . 1 1 * 

* Indicates agreement 

STAFF ACTION STORED IN 
MEMORY OF COMPUTER 

1 1 0 . 0 0 
0 1 0 . 1 0 
1 1 0 . 1 0 
0 0 1 . 1 0 
0 0 0 . 1 1 
1 1 0 . 1 1 
1 1 1 . 0 0 
0 1 0 . 0 0 
0 0 0 . 1 0 
0 0 0 . 1 0 
1 1 1 . 1 1 
0 1 1 . 0 1 
0 0 1 . 1 0 
1 0 0 . 1 0 
0 0 0 . 0 1 
0 0 1 . 0 0 
0 1 1 . 0 0 
0 0 1 . 1 1 
1 1 1 . 0 0 
1 1 0 . 0 1 
0 0 0 . 0 1 
0 1 0 . 1 0 
0 0 1 . 0 0 
1 1 0 . 1 1 
1 0 1 . 0 1 
0 0 1 . 1 1 
0 0 0 . 0 1 
0 0 1 . 0 0 
0 0 1 . 0 0 

0 
R 
G 
I 
A 
(Figures) 
Carriage Return) 
Line Feed) 
Line Feed) 
Le t te rs ) 

F 
I 
L 
E 
(Space) 
N 
U 
M 
B 
E 
R 
(Space) 
(Figures) 
o 
7 
(Space) 

(Space) 

Figure 8 . I l l u s t r a t i o n of Locating Words i n 
Message by Matching Numbers 
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673 SUBJECT: 

INSTALLATION OF AIR CONDITIONING EQUIPMENT - 6 7 3 - H 

OPERATION OF AIR CONDITIONING EQUIPMENT - 6 7 3 . 1 2 

MAINTENANCE OF AIR CONDITIONING EQUIPMENT - 6 7 3 . 1 3 

CONSTRUCTION OF COLD STORAGE PLANTS - 6 7 3 - 2 1 

OPERATION OF COLD STORAGE PLANTS - 6 7 3 . 2 2 

MAINTENANCE OF COLD STORAGE PLANTS - 6 7 3 - 2 3 

CONSTRUCTION OF ICE PLANTS - 6 7 3 . 3 1 

OPERATION OF ICE PLANTS - 6 7 3 . 3 2 

MAINTENANCE OF ICE PLANTS - 6 7 3 . 3 3 

INSTALLATION OF REFRIGERATION SYSTEMS - 6 7 3 . 4 1 

OPERATION OF REFRIGERATION SYSTEMS - 6 7 3 . 4 2 

MAINTENANCE OF REFRIGERATION SYSTEMS - 6 7 3 . 4 3 

INSTALLATION OF VENTILATION SYSTEMS - 6 7 3 . 5 1 

OPERATION OF VENTILATION SYSTEMS - 6 7 3 . 5 2 

MAINTENANCE OF VENTILATION SYSTEMS - 6 7 3 . 5 3 

This l i s t would "be t ransferred from the automatic f i l e 

to the i n t e r n a l memory of the computer. Next the subject of 

the correspondence would be i d e n t i f i e d I n the same manner as 

the f i l e number was i d e n t i f i e d . This i s shown i n Figure 9 . 

Reading the number corresponding to the subject from 

the l i s t which agrees wi th the subject of the correspondence 

would iden t i f y the s i tua t ion number, i . e . 

1 0 1 . 0 1 0 0 1 . 1 1 0 0 0 . 0 1 1 1 1 . 0 0 1 0 1 . 1 1 1 0 1 . 1 1 

6 7 3 . 1 1 
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STAFF ACTION 673 SUBJECTS * SITUATION NUMBERS 

I 0 0 1 . 1 0 * 0 0 1 . 1 0 •I 
N 0 1 1 . 0 0 * 0 1 1 . 0 0 N 
S 0 0 1 . 0 2 * 0 0 1 . 0 1 s 
T 1 0 0 . 0 0 * 1 0 0 . 0 0 T 
A 0 0 0 . 1 1 * 0 0 0 . 1 1 A 
L 1 0 0 . 1 0 * 1 0 0 . 1 0 L 
L 1 0 0 . 1 0 * 1 0 0 . 1 0 L 
A 0 0 0 . 1 1 * 0 0 0 . 1 1 A 
T 1 0 0 . 0 0 * 1 0 0 . 0 0 T 
I 0 0 1 . 1 0 * 0 0 1 . 1 0 I 
0 1 1 0 . 0 0 * 1 1 0 . 0 0 0 
N 0 1 1 . 0 0 * 0 1 1 . 0 0 N 
(Space) 0 0 1 . 0 0 * 0 0 1 . 0 0 (Space) 
0 1 1 0 . 0 0 * 1 1 0 . 0 0 0 
F 0 1 1 . 0 1 * 0 1 1 . 0 1 F 
(Space) 0 0 1 . 0 0 * 0 0 1 . 0 0 (Space) 
A 0 0 0 . 1 1 * 0 0 0 . 1 1 A 
I 0 0 1 . 1 0 * 0 0 1 . 1 0 I 
R 0 1 0 . 1 0 * 0 1 0 . 1 0 R 1 0 1 . 0 1 6 
(Space) 0 0 1 . 0 0 * 0 0 1 . 0 0 (Space) 0 0 1 . 1 1 7 
C 0 1 1 . 1 0 * 0 1 1 . 1 0 C 0 0 0 . 0 1 3 
0 1 1 0 . 0 0 * 1 1 0 . 0 0 0 1 1 1 . 0 0 . 
N 0 1 1 . 0 0 * 0 1 1 . 0 0 N 1 0 1 . 1 1 1 
D 0 1 0 . 0 1 * 0 1 0 . 0 1 D 1 0 1 . 1 1 1 

• • • . ... 
i i o . o o 

. . . 
1 0 1 . 1 0 P 
0 0 0 . 0 1 E 
0 1 0 . 1 0 R 
0 0 0 . 1 1 A 
1 0 0 . 0 0 T 
0 0 1 . 1 0 I 1 0 1 . 0 1 6 
1 1 0 . 0 0 0 0 0 1 . 1 1 7 
0 1 1 . 0 0 N 0 0 0 . 0 1 3 
0 0 1 . 0 0 (Space) 

0 
1 1 1 . 0 0 . 

1 1 0 . 0 0 
(Space) 

0 1 0 1 . 1 1 1 
0 1 1 . 0 1 F 1 0 0 . 1 1 2 ... ... 

* Indicates agreement 

Figure 9 . I l l u s t r a t i o n of Method of I d e n t i f y i n g 
Code Numbers by Matching Information 
from Message wi th Information from 
Automatic F i l e 
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D e t e r m i n a t i o n o f S t a n d a r d F o r m . — T h e a u t o m a t i c f i l e w o u l d c o n ­

t a i n t h e s t a n d a r d f o r m f o r u s e w i t h e a c h c l a s s o f s i t u a t i o n , 

i n c l u d i n g t h a t i n d i c a t e d b y S i t u a t i o n N u m b e r 6 7 3 . 1 1 . T h e f i l e 

w o u l d a l s o c o n t a i n a l i s t o f e l e m e n t a l c o n c e p t s , w h i c h I s t o 

s a y t h e e x p r e s s i o n s c u s t o m a r i l y u s e d t o f i l l e a c h b l a n k s p a c e 

i n t h e s t a n d a r d f o r m . U s i n g t h e s i t u a t i o n n u m b e r , t h e c o m ­

p u t e r w o u l d l o c a t e t h e s t a n d a r d f o r m a n d l i s t s o f c u s t o m a r y 

e n t r i e s i n t h e a u t o m a t i c f i l e a n d t r a n s f e r t h e i n f o r m a t i o n , 

a s s h o w n b e l o w , t o t h e i n t e r n a l m e m o r y o f t h e c o m p u t e r . T h e 

i n f o r m a t i o n w o u l d b e i n b i n a r y c o d e n u m b e r s o f 0 a n d 1, b u t 

i s s h o w n h e r e i n t h e E n g l i s h a l p h a b e t a n d A r a b i c n u m b e r s f o r 

e a s e i n r e a d i n g . 

C U S T O M A R Y E N T R I E S S T A N D A R D F O R M 

E L E M E N T A L 

C O N C E P T S 

H E A D Q U A R T E R S 

F I L E N U M B E R 673 

F T . A L P H A , N . C . 

F T . B A K E R , F L A . 

C P . G A M M A , G A . 

F T . D E L T A , M I S S . 

C P . E T A , S . C . 

C P . T H E T A , A L A . 

F T . I O T A , T E N N . 

F T . K A P P A , A L A . 

F T . M U , G A . 

. . . 
8 N O V E M B E R 1953 

9 N O V E M B E R 1953 

0 1 : 1 0 0 1 

0 1 : 1 0 0 2 

0 1 : 1 0 0 3 

0 1 : 1 0 0 4 

0 1 : 1 0 0 5 

0 1 : 1 0 0 6 

0 1 : 1 0 0 7 

0 1 : 1 0 0 8 

0 1 : 1 0 0 9 

. . . 
0 2 : 5 3 1 1 0 8 

0 2 : 5 3 1 1 0 9 
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STANDARD FORM CUSTOMARY ENTRIES 

10 NOVEMBER 1953 

11 NOVEMBER 1953 

ELEMENTAL 
CONCEPTS 

S U B J E C T : INSTALLA -

T I O N OF A I R CONDI -

T I O N I N G EQUIPMENT. 

T O : COMMANDING GENE­

R A L / X ARMY, F T . MU, 

G A . 

1. APPROVAL I S R E ­

QUESTED FOR INSTALLA­

T I O N OF A I R CONDITION­

I N G EQUIPMENT FOR ROOM 1 

FOR ROOM 2 

• * • 

(BLANK) 

I N BUILDING 1 

I N B U I L D I N G 2 

03 

03 

03 

04 

04 

0001 

0002 

9 9 9 9 

00001 

0 0 0 0 2 

THE FOLLOWING INFOR­

MATION I S FURNISHED 

I N B U I L D I N G 3 8 4 2 4 

• . • 

(NOT GIVEN) 

04 

04 

3 8 4 2 4 

9 9 9 9 9 

0 2 : 5 3 1 1 1 0 

0 2 : 5 3 1 1 1 1 
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STANDARD FORM 

AS SUPPORTING JUSTI­

FICATION FOR AIR 

CONDITIONING: 

A. CHARACTER OF THE 

SPACE IS 

CUSTOMARY ENTRIES 
ELEMENTAL 
CONCEPTS 

B. SIZE OF THE SPACE 

IS FROM 

Cv THE NUMBER OF 

OCCUPANTS IS FROM 

PERMANENT BUILDING 

SEMI-PERMANENT BUILDING 

TEMPORARY BUILDING 

(NOT GIVEN) 

0 TO 100 SQ. FT. 

100 TO 125 SQ. FT. 

125 TO 150 SQ." FT. 

150 TO 175 SQ. FT. 

1 7 5 TO 2 0 0 SQ. FT. 

• • • 

2 0 0 0 TO 2 5 0 0 SQ. FT. 

2 5 0 0 TO 3 0 0 0 SQ. FT. 

3 0 0 0 TO 3 5 0 0 SQ. FT. 

... 
(NOT GIVEN) 

1 TO 2 PERSONS 

2 TO 3 PERSONS 

3 TO 4 PERSONS 

0 5 : 1 

0 5 : 2 

0 5 : 3 

0 5 : 9 

06 

06 

06 

06 

06 

• 

06 

06 

06 

. 

06 

21 

22 

23 

24 

25 

• 

3 9 

40 

41 

• 

99 

0 7 : 0 1 

0 7 : 0 2 

0 7 : 0 3 
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STANDARD FORM CUSTOMARY ENTRIES 

4 TO 5 PERSONS 

• • • 

3 0 TO 35 PERSONS 

35 TO 40 PERSONS 

40 TO 5 0 PERSONS 

50 TO 60 PERSONS 

60 TO 7 0 PERSONS 

ELEMENTAL 
CONCEPTS 

D . THE U S E OF THE 

SPACE I S AS 

(NOT GIVEN) 0 7 : 9 9 

A SPACE AUTHORIZED A I R 

CONDITIONING UNDER THE 

PROVISIONS OF SR 420-

430 - 1 0 8 : 1 0 0 

A DENTAL C L I N I C 0 8 : 1 0 1 

AN E • E . N . & T . C L I N I C 0 8 : 1 0 2 

A PHOTOGRAPHIC LABO­

RATORY 

• * • 

A SPACE I N E X C E S S OF 

THAT PERMITTED A I R CON­

D I T I O N I N G UNDER THE 

PROVISIONS OF SR 420-

4 3 0 - 1 

0 8 : 1 3 2 

• » . 

0 8 : 2 0 0 

0 7 : 0 4 

• • • 

0 7 : 1 5 

0 7 : 1 6 

0 7 : 1 7 

0 7 : 1 8 

0 7 : 1 9 
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STANDARD FORM OUSTOMARY EATRESS 
ELEMENTAL 
CONCEPTS 

• • • 
A CLASSROOM 

• • • 
(NOT G I V E N ) 

E . THE AVERAGE OUT­

S I D E DRY BULB TEMPERA­

TURE BETWEEN 0 9 : 0 0 AND 

1 7 : 0 0 HOURS FOR THE 

THREE WARMEST MONTHS 

I S BELOW 7 0 ° F . 

FROM 7 0 ° TO 8 0 ° F . 

FROM 8 0 ° TO 9 0 ° F . 

ABOVE 9 0 ° F . 

(NOT G I V E N ) 

F . THE AVERAGE I N ­

S I D E DRY BULB TEMPERA­

TURE FOR THE PERIOD OF 

TIME COVERED I N ( E ) 

ABOVE I S 7 0 0 F . 

7 1 ° F . 

7 2 ° F . 

o • • 

8 9 ° F . 

9 0 ° F . 

• • • 
0 8 : 2 1 3 

• o • 

0 8 : 9 9 9 

0 9 : 1 

0 9 : 2 

0 9 : 3 

0 9 : 4 

0 9 : 9 

1 0 : 0 7 0 

1 0 : 0 7 1 

1 0 : 0 7 2 

• o • 

1 0 : 0 8 9 

1 0 : 0 9 0 
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ELEMENTAL 
STANDARD FORM CUSTOMARY ENTRIES CONCEPTS 

9 1 ° F . 1 0 : 0 9 1 

• • 0 • • • 

(NOT GIVEN) 1 0 : 9 9 9 

G. THE AVERAGE OUT­

SIDE WET BUIB TEMPERA­

TURE FOR THE PERIOD OF 

TIME COVERED IN ( E ) 

ABOVE I S 6 0 ° P . 1 1 : 0 6 0 

6 1 ° F . 1 1 : 0 6 1 

6 2 ° F . 1 1 : 0 6 2 

• • o • « • 

7 7 ° F . 1 1 : 0 7 7 

7 8 ° Fo 1 1 : 0 7 8 

7 9 ° F . 1 1 : 0 7 9 

• • • • • • 

(NOT GIVEN) 1 1 : 9 9 9 

H« A 1 /2 H . P . 1 2 : 0 1 

3A RVP. 1 2 : 0 2 

1 H . P , 1 2 : 0 3 

1 1/2 H . P . 1 2 : 0 4 

2 H . P . 1 2 : 0 5 

3 TON 1 2 : 0 6 

5 TON 1 2 : 0 7 

7 1 /2 TON 1 2 : 0 8 
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STANDARD FORM 

W I L L BE USED • 

I . AIR CONDITIONING 

I S E S S E N T I A L FOR THE 

ACCOMPLISHMENT OF THE 

ASSIGNED M I S S I O N S OF 

T H I S 

CUSTOMARY ENTRIES 

10 TON 

• e • 

(NOT G I V E N ) 

WINDOW A I R CONDITION­

I N G UNIT 

A I R COOLED PACKAGE 

A I R CONDITIONED UNIT 

PACKAGE A I R CONDITION­

I N G UNIT COMPLETE WITH 

A I R DISTRIBUTION SYSTEM 

AND COOLING TOWER 

• • • 

A I R CRAFT CONTROL 

F A C I L I T Y 

ELECTRONIC COMPUTING 

CENTER 

F I R E CONTROL CENTER 

• • • 

ELEMENTAL 
CONCEPTS 

1 3 : 1 

1 3 : 2 

1 3 : 3 

• • • 

(NOT G I V E N ) 

1 4 : 0 1 

1 4 : 0 2 

1 4 : 0 3 

• • • 

1 4 : 9 9 

1 2 : 0 9 

• • • 

1 2 : 9 9 
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ELEMENTAL 
CUSTOMARY ENTRIES CONCEPTS 

AVAILABLE LOCALLY 

REQUESTED IN THE 

AMOUNT OF: 

$ 5 * 0 0 0 . 0 0 

$ 6 , 0 0 0 . 0 0 

$ 7 * 0 0 0 . 0 0 

$ 8 , 5 0 0 . 0 0 

$ 1 0 , 0 0 0 . 0 0 

1 5 : 1 

. . . 
(NOT GIVEN) 

BY ORDER OF THE COM­

MANDING GENERAL 

FOR THE COMMANDING 

GENERAL 

. . . 
WM. R . OMICRON, COLONEL, 

A . G. C . 

ADJUTANT GENERAL 

D . Kv NU, LIEUT. COLO­

NEL, A . G. Cv 

ASSISTANT ADJUTANT 

GENERAL 

1 5 : 4 5 

1 5 : 4 6 

1 5 : 4 7 

15 :48 

1 5 : 4 9 

. . . 

1 5 : 9 9 

1 6 : 1 

1 6 : 2 

. . • 

1 7 : 1 0 0 3 1 

1 7 : 1 0 0 3 2 

2 . FUNDS FOR THE AC 

COMFLISHMENT OF THIS 

WORK ARE 
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TCT'«'R|W|Kf\|*P AL 

STANDARD FORM CUSTOMARY ENTRIES CONCEPTS 

Lv F . ETA, MAJOR, 

A. - G.~ Cv 

ASSISTANT ADJUTANT 

GENERAL 1 7 : 1 0 0 0 3 3 

• • • • • • 

INCLOSURE NO. 1 : 

DRAWING OF PROPOSED 

AIR CONDITIONING. 

AJEUD 673 14 DECEMBER 

1 9 5 3 . 

1ST INDORSEMENT. 

SUBJECT: INSTALLATION 

OF AIR CONDITIONING 

EQUIPMENT. 

HEADQUARTERS X ARMY, 

F T . MU, GAv 

T O : CHIEF OF ENGINEERS, 

DEPARTMENT OF ARMY, 

WASHINGTON 2 5 . D . C . 1 8 : 0 0 0 9 

COMMANDING GENERAL, 

F T . ALPHA, N." C.~ 1 8 : 1 0 0 1 

FTv BAKER, FLAv 1 8 : 1 0 0 2 

CPv GAMMA, GA. ^ 1 8 : 1 0 0 3 

. . . . . . 
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STANDARD FORM 

THE INSTALLATION OF 

A I R CONDITIONING 

EQUIPMENT AS PROPOSED 

I N B A S I C LETTER 

CUSTOMARY E N T R I E S 

REQUEST FOR APPROVAL 

OF 

(BLANK) 

I S FORWARDED FOR APPRO­

VAL A S AN EXCEPTION TO 

DEPARTMENT OF ARMY 

POLICY AS SET FORTH I N 

SR 4 2 0 - 4 3 0 - 1 

I S RETURNED FOR A D D I ­

TIONAL J U S T I F I C A T I O N 

I S APPROVED 

THE CHARACTER OF THE 

SPACE I S NOT GIVEN 

THE S I Z E OF THE SPACE 

I S NOT GIVEN 

THE NUMBER OF THE O C ­

CUPANTS OF THE SPACE 

I S NOT GIVEN 

THE USE OF THE SPACE 

I S NOT G I V E N 

ELEMENTAL 
CONCEPTS 

1 9 : 1 

1 9 : 9 

2 0 : 1 

2 0 : 2 

2 0 : 3 

2 1 : 0 1 

2 1 : 0 2 

2 1 : 0 3 

2 1 : 0 4 



60 

ELEMENTAL 

ST AMD ARB FORM CUSTOMARY E N T R I E S CONCEPTS 

THE AVERAGE OUTSIDE 

DRY BULB TEMPERATURE 

I S NOT GIVEN 2 1 : 0 5 

THE AVERAGE I N S I D E 

DRY BULB TEMPERATURE 

I S NOT GIVEN 2 1 : 0 6 

THE AVERAGE OUTSIDE 

WET BULB TEMPERATURE 

I S NOT GIVEN 2 1 : 0 7 

THE CAPACITY OF THE 

EQUIPMENT TO BE USED 

I S NOT GIVEN 2 1 : 0 8 

THE TYPE OF EQUIPMENT 

TO BE USED I S NOT GIVEN 2 1 : 0 9 

TASK REQUIRING AIR CON­

D I T I O N I N G FOR THE A C ­

COMPLISHMENT OF A S S I G N E D 

M I S S I O N S I S NOT GIVEN." 

UNDER THE P R O V I S I O N S OF 

SECTION V OF DA C I R C U ­

LAR 1 1 3 * 16 NOVEMBER 

1 9 5 3 * REQUESTS WILL B E 

FORWARDED ONLY WHERE 

THE INSTALLATION CAN BE 
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STANDARD FORM CUSTOMARY ENTRIES 

JUSTIFIED AS ESSENTIAL 

FOR THE ACCOMPLISHMENT 

OF ASSIGNED MISSIONS. 

(BLANK) 

BY ORDER OF THE COM­

MANDING GENERAL 

FOR THE COMMANDING 

GENERAL 

Do I v SIGMA, COLONEL, 

A . G. G. 

ADJUTANT GENERAL 

C. Oo KAPPA, MAJOR, 

A . G. C . 

ASSISTANT ADJUTANT 

GENERAL 

INCLOSURE NO. 2 , ADDED: 

FUNDS ALLOTMENT 

DOCUMENT 

(BLANK) 

ELEMENTAL 
CONCEPTS 

2 1 : 1 0 

2 1 : 9 9 

2 2 : 1 

2 2 : 2 

23 :10001 

23 :10002 

2 4 : 1 

2 4 : 9 

I d e n t i f i c a t i o n of Specif ic Entr ies.—The next operation that 

would he performed hy the computer i s comparable to tak ing 

the dimensions of a p a r t i c u l a r s i t u a t i o n . The standard form 

with i t s l i s t s of ent r ies for the d i f f e r e n t blank spaces would 
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s e r v e a s t h e m e a s u r i n g s t i c k , w h i c h i s m a r k e d , f o r m o s t d i ­

m e n s i o n s , w i t h w o r d s i n s t e a d o f n u m b e r s . 

T h e p r o c e s s w o u l d b e t o c o m p a r e t h e c o r r e s p o n d e n c e o n 

t h e o n e h a n d w i t h t h e s t a n d a r d o n t h e o t h e r h a n d . T h i s p r o ­

c e s s i s s h o w n a s f o l l o w s w i t h t h e a s t e r i c k s ( * ) i n d i c a t i n g 

a g r e e m e n t . 

C O R R E S P O N D E N C E 

H E A D Q U A R T E R S 

C P . G A M M A , G A . 

F I L E N U M B E R 6 7 3 

10 N O V E M B E R 1953 

S U B J E C T : I N S T A L L A ­

T I O N O F A I R C O N D I ­

T I O N I N G E Q U I P M E N T * 

T O : C O M M A N D I N G 

G E N E R A L , X A R M T , 

S T A N D A R D F O R M 

H E A D Q U A R T E R S 

F T v A L P H A , N . C v 

F T t B A K E R , F L A . 

* C P . G A M M A , G A . 

F T . D E L T A , M I S S . -

• * . 

F I L E N U M B E R 673 

. . . 

8 N O V E M B E R 1953 

9 N O V E M B E R 1953 

* 1 0 N O V E M B E R 1953 

11 N O V E M B E R 1953 

. . . 
S U B J E C T : I N S T A L L A ­

T I O N O F A I R C O N D I ­

T I O N I N G E Q U I P M E N T 

T O : C O M M A N D I N G 

G E N E R A L , X A R M T , 

E L E M E N T A L 

C O N C E P T S 

0 1 : 1 0 0 1 

0 1 : 1 0 0 2 

* 0 1 : 1 0 0 3 

0 1 : 1 0 0 4 

• • • 

0 2 : 5 3 1 1 0 8 

0 2 : 5 3 1 1 0 9 

* 0 2 : 5 3 1 1 1 0 

0 2 : 5 3 1 1 1 1 

. . . 
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CORRESPONDENCE 

FTv MU, GA.~ 

1 . APPROVAL I S RE­

QUESTED FOR INSTALLA­

TION OF AIR CONDI­

TIONING EQUIPMENT 

STANDARD FORM 

FT." MU, GA. 

1 . APPROVAL I S RE­

QUESTED FOR INSTALLA­

TION OF AIR CONDI­

TIONING EQUIPMENT 

FOR ROOM 1 

FOR ROOM 2 

ELEMENTAL 
CONCEPTS 

0 3 : 0 0 0 1 

0 3 : 0 0 0 2 

* (BLANK) 

IN BUILDING 1 

I N BUILDING 2 

* 03 :9999 

0 4 : 0 0 0 0 1 

0 4 : 0 0 0 0 2 

IN BUILDING 3 8 4 2 4 * I N BUILDING 3 8 4 2 4 

... 
THE FOLLOWING INFOR­

MATION I S FURNISHED 

AS SUPPORTING J U S T I ­

FICATION FOR AIR CON­

DITIONING: 

A." CHARACTER OF THE 

SPACE I S 

(NOT GIVEN) 

THE FOLLOWING INFOR­

MATION I S FURNISHED 

AS SUPPORTING J U S T I ­

FICATION FOR AIR CON­

DITIONING: 

A . CHARACTER OF THE 

SPACE I S 

PERMANENT BUILDING 

SEMI-PERMANENT BUILDING 

* 0 4 : 3 8 4 2 4 

04:99999 

0 5 : 1 

0 5 : 2 
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C QRRESPONDENCE 

TEMPORARY B U I L D I N G 

B T S I Z E OF THE 

SPACE I S FROM 

STANDARD FORM 

* TEMPORARY B U I L D I N G 

(NOT G I V E N ) 

BV S I Z E OF THE 

SPACE I S FROM 

ELEMENTAL 
CONCEPTS 

• • • 
2 0 0 0 TO 2 5 0 0 S Q . F T . 

2 5 0 0 TO 3 0 0 0 SQ." FT." * 2 5 0 0 TO 3 0 0 0 SQ." F T T 

3 0 0 0 TO 3 5 0 0 S Q . F T . 

E T C . 

... 
E T C . 

... 
0 6 : 3 9 

* 0 6 : 4 0 

0 6 : 4 1 

. . 

E T C . 

THROUGH T H I S PROCESS THE STAFF ACTION REPRESENTED "BY 

THE MESSAGE AND I T S REPLY WOULD BE REDUCED TO A S E R I E S OF 

NUMBERS REPRESENTING THE ELEMENTAL CONCEPTS THAT GO TO MAKE 

UP A S P E C I F I C S ITUATION, AS FOLLOWS: 

XYZ 

6 7 3 . 1 1 

THE REQUEST: 

0 1 : 1 0 0 3 

0 2 : 5 6 1 1 1 0 

0 3 : 9 9 9 9 

0 4 : 3 8 4 2 4 

0 5 : 3 

0 6 : 4 0 

IDENTIFICATION NUMBER 

INSTALLATION OF A I R CONDITIONING 

EQUIPMENT 

CP." GAMMA, G A . 

10 NOVEMBER 1953 

(BLANK) 

I N B U I L D I N G 3 8 4 2 4 

TEMPORARY BUILDING 

2 5 0 0 TO 3 0 0 0 S Q . F T . 

* , 0 5 : 3 

0 5 : 9 



0 7 : 1 8 

0 8 : 2 1 3 

09 O 

1 0 : 0 9 0 

1 1 : 0 7 8 

1 2 : 0 9 

1 3 : 3 

1 4 : 9 9 

1 5 : 0 1 

1 6 : 2 

1 7 : 1 0 0 3 3 

T H E R E P I Z : 

1 8 : 0 0 0 9 

1 9 : 1 

2 0 : 1 

2 1 : 9 9 

2 2 : 2 

2 3 : 1 0 0 0 2 

5 0 T O 6 0 P E R S O N S 

A C L A S S R O O M 

P R O M 8 0 ° T O 9 0 ° F . 

9 0 ° F . 

7 8 ° F . 

1 0 T O N 

P A C K A G E A I R C O N D I T I O N I N G U N I T 

C O M P L E T E W I T H A I R D I S T R I B U T I O N 

S Y S T E M A N D C O O L I N G T O W E R 

( N O T G I V E N ) 

A V A I L A B L E L O C A L L Y 

F O R T H E C O M M A N D I N G G E N E R A L 

L . " F . E T A , M A J O R , A . G . C « 

A S S I S T A N T A D J U T A N T G E N E R A L 

C H I E F O F E N G I N E E R S , D E P A R T M E N T O F 

A R M Y , W A S H I N G T O N 2 5 , D . G . 

R E Q U E S T F O R A P P R O V A L O F 

I S F O R W A R D E D F O R A P P R O V A L A S A N 

E X C E P T I O N T O D E P A R T M E N T O P A R M Y 

P O L I C Y A S S E T F O R T H I N S R 4 2 0 -

4 3 0 - 1 

( B L A N K ) 

F O R T H E C O M M A N D I N G G E N E R A L 

C O . K A P P A , M A J O R , A . G * C . 

A S S I S T A N T A D J U T A N T G E N E R A L 
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24 : 9 - - (BLANK) 

Determination of Consistent Relationships.—The next process 

would he to determine whether the re la t ionships of the various 

elemental concepts i n the s t a f f act ion are consistent wi th 

the re lat ionships as conceived by the commander and his s t a f f 

in t h e i r estimates of the s i t u a t i o n , decisions, plans, regu­

l a t i o n s , physical laws, economic and engineering fac to rs , e t c . 

For t h i s purpose, the automatic f i l e would contain l i s t s of 

re la t ionships between elemental concepts and groups of con­

cepts, showing which are consistent and which are inconsis­

tent . 

For example, the Special Regulation SR 4 2 0 - 4 3 0 - 1 l i s t s 

ce r ta in spaces that are authorized a i r condi t ioning. These 

spaces are elemental concepts that would be assigned i d e n t i ­

fy ing numbers such as 0 8 : 1 0 0 through 0 8 : 1 9 9 > The regulat ion 

reads i n part "MECHANICAL COOLING EQUIPMENT MAY BE INSTALLED 

FOR THE TYPES OF ACTIVITIES AND INSTALLATIONS INDICATED BELOW; 

Av CLINICS--DENTAL ( 0 8 : 1 0 1 ) , E. E. N. & T . ( 0 8 : 1 0 2 ) AND 

SPECIAL TREATMENT ( 0 8 : 1 0 3 ) , 

B. FORTIFICATIONS--UNDERGROUND ( 0 8 : 1 1 1 ) , 

C. HOSPITAL CENTRAL SERVICE FACILITY ( 0 8 . 1 2 1 ) , 

D. LABORATORIES--ANIMAL HOUSE ( 0 8 : 1 3 1 ) , PHOTOGRAPHIC 

( 0 8 : 1 3 2 ) , X-RAY ( 0 8 : 1 3 3 ) , DENTAL ( 0 8 : 1 3 4 ) , AND 

MEDICAL ( 0 8 : 1 3 5 ) , 
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This r e l a t i o n between THE USE OP THE SPACE to be a i r 

conditioned and the s t a f f act ion of APPROVAL of the request 

might be shown i n the automatic f i l e as fo l lows: 

2 0 : 3 IS CONSISTENT WITH 0 8 : 1 0 0 TO 0 8 : 1 9 9 

or stated another way, 

I P : 0 8 : 1 0 0 TO 0 8 : 1 9 9 

THEN: 2 0 : 3 IS CONSISTENT." 

Translated or "receded," t h i s re la t ionsh ip would mean that i n 

the s i t u a t i o n ( 6 7 3 : 1 1 ) of a REQUEST FOR APPROVAL OF THE I N ­

STALLATION OF AIR CONDITIONING EQUIPMENT, the concept ( 2 0 : 3 ) 

IS APPROVED is consistent wi th the class of concepts ( 0 8 : 1 0 0 

TO 0 8 : 1 9 9 ) the USE OF THE SPACE is as a SPACE PERMITTED AIR 

CONDITIONING by the pol icy* 

Special Regulation SR 4 2 0 - 4 3 0 - 1 also states that r e ­

quests for a i r condit ioning of SPACES NOT AUTHORIZED AIR 

CONDITIONING may be submitted to the Department of the Army, 

provided cer ta in speci f ic information I s submitted as sup­

por t ing j u s t i f i c a t i o n . These items of Information are also 

elemental concepts. The regula t ion reads: " . . . INSTALLATION 

OF EQUIPMENT IN EXCESS OF THAT PERMITTED BY THIS POLICY 

( 0 8 : 2 0 0 TO 0 8 : 2 9 9 ) WILL REQUIRE SPECIFIC APPROVAL OF THE 

DEPARTMENT OF THE ARMY.- SUCH PROJECTS WILL INCLUDE, AS SUP­

PORTING JUSTIFICATION FOR EXCEPTION TO DEPARTMENT POLICY, THE 

FOLLOWING SPECIFIC INFORMATION: 

Av CHARACTER ( 0 5 : 1 * 0 5 : 2 , OR 0 5 : 3 ) * SIZE ( 0 6 : 2 1 TO 0 6 : 7 0 ) , 
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AND USE ( 0 8 : 1 0 0 TO 0 8 : 2 9 9 ) OF SPACE, AND NUMBER OF 

OCCUPANTS ( 0 7 : 0 1 TO 0 7 : 5 4 ) . 

B. AVERAGE OUTSIDE ( 0 9 : 1 , 0 9 : 2 , 0 9 : 3 , OR 0 9 : 4 ) AND 

AVERAGE INSIDE ( 1 0 : 0 7 0 TO 1 0 : 1 3 0 ) DRY BQXB TEMPERA­

TURES BETWEEN 0 9 : 0 0 AND 1 7 : 0 0 HOURS FOR THE THREE -

WARMEST MONTHS. 

C. AVERAGE OUTSIDE WET BULB TEMPERATURE FOR THE PERIOD 

OF TIME COVERED IN (B) ABOVE ( l l ; 0 6 0 TO 1 1 : 1 1 0 ) . 

D. CAPACITY ( 1 2 : 0 1 TO 1 2 : 4 0 ) AND TYPE ( 1 3 : 1 TO 1 3 : 7 ) 

OF THE EQUIPMENT TO BE) USED. 

I n addi t ion to the regu la t ion , there was a C i rcu la r 

that required an addi t iona l i tem of informat ion. I t read, 

" . . . REQUESTS . . . WILL BE FORWARDED FOR CONSIDERATION ONLY 

WHERE SUCH INSTALLATION CAN BE JUSTIFIED AS ESSENTIAL FOR THE 

ACCOMPLISHMENT OF ASSIGNED MISSIONS (14 : 01 TO 1 4 : 6 0 ) . " Fur ther , 

the s t a f f of Headquarters X Army had ru led that a request 

would e i t h e r state that funds were ava i lab le l o c a l l y ( 1 5 : 0 1 ) 

or ask s u f f i c i e n t funds to aecomplish the a i r condit ioning 

( 1 5 : 4 5 to 1 5 : 7 0 ) . Thus there were eleven items of information 

( 0 5 : _ THROUGH 1 5 0 required. The omission of any of these 

eleven items of information could be shown by 9 ' s i n the l a s t 

part of the code numbers, i . e . 0 5 : 9 , 0 6 : 9 9 , 0 7 : 9 9 , 0 8 : 9 9 9 , 

0 9 : 9 , 1 0 : 9 9 9 , 1 1 : 9 9 9 , 1 2 : 9 9 , 1 3 : 9 , 1 4 : 9 9 , AND 1 5 : 9 9 . Then a 

statement "NOT 0 5 : 9 " would means that the i tem of information 

0 5 : _ w a s not omitted. "NOT 0 5 : 9 , NOT 0 6 : 9 9 , NOT 0 7 : 9 9 , NOT 
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0 8 : 9 9 9 , HOT 0 9 - 9 , NOT 1 0 : 9 9 9 , NOT 1 1 : 9 9 9 , NOT 1 2 : 9 9 , NOT 1 3 : 9 , 

NOT 1 4 : 9 9 , AND NOT 1 5 : 9 9 * would indicate that a l l items of r e ­

quired information were contained i n the request, so that the 

request could he forwarded ( 2 0 : 1 ) to the Department of the 

Army for approval . This re la t ionship might he shown i n the 

automatic f i l e as fo l lows: 

I P : 0 8 : 2 0 0 TO 0 8 : 2 9 9 

AND: NOT 0 5 : 9 AND 

NOT 0 6 : 9 9 AND 

NOT 0 7 : 9 9 AND 

NOT 0 9 : 9 AND 

NOT 1 0 : 9 9 9 AND 

NOT 1 1 : 9 9 9 AND 

NOT 1 2 : 9 9 AND 

NOT 1 3 : 9 AND 

NOT 14 : 99 AND 

NOT 1 5 : 9 9 

THEN: 2 0 : 1 IS CONSISTENT 

I f one or more of the required items of information 

are missing, the request would he returned ( 2 0 : 2 ) . This re ­

la t ionship might he shown as fo l lows: 

I F : 0 8 : 2 0 0 TO 0 8 : 2 9 9 OR 0 8 : 9 9 9 

AND: 0 5 : 9 OR 

0 6 : 9 9 OR 

0 7 : 9 9 OR 
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THEN: 

08 

09 

10 

11 

12 

13 

14 

15 

20 

9 9 9 OR 

9 OR 

9 9 9 OR 

9 9 9 OR 

9 9 OR 

9 OR 

9 9 OR 

99 

2 IS CONSISTENT 

Since the blank apace 2 0 c a n have only one of three 

ent r ies ( 2 0 : 1 IS FORWARDED, 2 0 : 2 IS RETURNED, or 2 0 : 3 IS 

APPROVED), there are two inconsistent re la t ionships for each 

of the consistent re lat ionships shown i n the foregoing. Each 

re la t ionsh ip could thus be extended to show both consistent 

and inconsistent re lat ionships as fo l lows: 

I F : 

THEN: 

I F : 

THEN: 

I F : 

TEEN: 

2 0 : 1 IS (ENOONSI ST ENT 

2 0 : 2 IS INCONSISTENT 

2 0 : 3 IS CONSISTENT 

o o . 

2 0 : 1 IS CONSISTENT 

2 0 : 2 IS INCONSISTENT 

2 0 : 3 IS INCONSISTENT 

o o . 

2 0 : 1 IS INCONSISTENT 
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2 0 : 2 IS CONSISTENT 

2 0 : 3 IS INCONSISTENT 

With t h i s example we see how the re lat ionships neces­

sary for t e s t i n g an Item of information are developed from 

regula t ions , decisions, e t c . The automatic f i l e would con­

t a i n the re lat ionships needed to tes t each of the twenty-

four items of information i n the s t a f f ac t ion , including not 

only those re lat ionships based on Army regulat ions but also 

re la t ionships based on engineering fac tors , economics, and 

the l i k e . The s i z e of the a i r c o n d i t i o n i n g u n i t , 1 2 : 0 9 1 0 

TON, for example, would depend for consistency on: the 

locat ion of the b u i l d i n g , 0 1 : 1 0 0 3 CP. GAMMA, GA.; the type 

of construct ion, 0 5 : 3 TEMPORARY BUILDING; the size of the 

space, 0 6 : 4 0 2 5 0 0 TO 3 0 0 0 SQ. F T . ; the number of occupants, 

0 7 : 1 8 5 0 TO 6 0 PERSONS; the use of the space, 0 8 : 2 1 3 A 

CLASSROOM; the average outside dry bulb temperature, 0 9 : 3 

FROM 8 0 ° TO 9 0 ° F . ; the average inside dry bulb temperature, 

1 0 : 0 9 0 9 0 ° F . ; the average outside wet bulb temperature, 

" 1 1 : 0 7 8 7 8 ° F . ; and the type of equipment, 1 3 : 3 PACKAGE AIR 

CONDITIONING UNIT COMPLETE WITH AIR DISTRIBUTION SYSTEM AND 

COOLING TOWER. 

I n t h i s study, however, i t was assumed that a l l the 

elemental concepts i n the basic request, 0 1 : _ through 1 7 s _ _ , 

were tested by the S t a f f Control Computer at Gamp Gamma. 

Therefore, i t would be necessary for the computer at 
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Headquarters X Army to tes t only the elemental concepts i n 

the rep ly , 19 0 -_ through 2 4 : _ . The nature of the rep ly , 2 0 : _ , 

would he tested for consistency with the use of the space, 

0 8 : _ , and the eleven items of information, 05 L_ through 15«_> 

needed i n j u s t i f i c a t i o n of a request for an exception to the 

Army po l icy . The statements requesting that ce r ta in informa­

t i o n he submitted, 2 1 w o u l d be tested for consistency 

wi th the s t a f f act ion of re turn ing the basic request for addi ­

t i o n a l informat ion, 2 0 . 2 , and the item or items of missing 

informat ion, 0 5 t h r o u g h 1 5 • The addressee of the r e p l y , 

1 8 : _ , would be tested for consistency wi th the nature of the 

r e p l y , 2 0 : _ . The words, "REQUEST FOR APPROVAL OF," would be 

used, 1 9 - 1 * or omitted, 1 9 * 9 , depending on the nature of the 

r e p l y , 2 0 : _ . The command l ine of the rep ly , 2 2 : _ , would be 

tested for consistency wi th the addressee, l 8 . _ . The signer of 

the r e p l y , 23 :_ .* would be tested for consistency wi th the l i s t 

of those authorized to sign and release messages. The a l l o ­

cat ion of funds document, i f any, 2kwould be tested for 

consistency with the request for funds, 15 The process 

of t h i s t e s t i n g for consistency might be as fo l lows: 

a . Read from the automatic f i l e the set of r e l a t i o n ­

ships per ta in ing to elemental concepts being t e s t e d , 

2 0 : _ . 

RELATIONSHIP 672 -11 - 1 (between 0 8 : or use of space 

entr ies and 2 0 : or the entr ies of approving the 
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r e q u e s t , f o r w a r d i n g t h e r e q u e s t , a n d r e t u r n i n g t h e 

r e q u e s t f o r a d d i t i o n a l I n f o r m a t i o n ) . 

I F : 0 8 : 1 0 0 T O 0 8 : 1 9 9 ( A s p a c e a u t h o r i z e d a i r 

c o n d i t i o n i n g ) 

T H E N : 2 0 : 1 ( f o r w a r d i n g t h e r e q u e s t ) I S I N C O N ­

S I S T E N T 

2 0 : 2 ( r e t u r n i n g t h e r e q u e s t ) I S I N C O N ­

S I S T E N T 

2 0 : 3 ( a p p r o v i n g t h e r e q u e s t ) I S C O N S I S T E N T 

I F : 0 8 : 2 0 0 T O 0 8 : 2 9 9 (A s p a c e n o t a u t h o r i z e d 

a i r c o n d i t i o n i n g ) 

N O T 0 5 : 9 A N D ( T h e e n t r y 0 5 : 9 i s t h e 

N O T 0 6 : 9 9 A N D i n d i c a t i o n t h a t t h e 

N O T 0 7 : 9 9 A N D s p a c e 0 5 s i s n o t f i l l e d . 

N O T 0 9 •9 A N D N O T 0 5 * 9 , N O T 0 6 : 9 9 , e t c . 

N O T 1 0 : 9 9 9 A N D w o u l d i n d i c a t e a l l t h e 

N O T 1 1 : 9 9 9 A N D s p a c e s w e r e f i l l e d w i t h 

N O T 1 2 • 9 9 A N D t h e r e q u i r e d i n f o r m a ­

N O T 1 3 19 A N D t i o n . } ) 

N O T 1 4 - '.99 A N D 

N O T 1 5 ' ' 9 9 

T H E N : 2 0 : 1 I S C O N S I S T E N T ( f o r w a r d i n g r e q u e s t ) 

2 0 : 2 I S I N C O N S I S T E N T 

2 0 : 3 I S I N C O N S I S T E N T 

I F : 0 8 : 2 0 0 T O 0 8 : 2 9 9 O R 0 8 : 9 9 9 
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AND: 05 '-9 OR 

06 - 9 9 OR 

07 - 9 9 OR 

08 ' 9 9 9 OR 

09 ' 9 OR 

10 ' 9 9 9 OR 

11 ' 9 9 9 OR 

12 ' 9 9 OR 

13 59 OR 

14 OR 

15 *99 

THEN 2 0 

2 0 

2 0 

( I n d i c a t i n g that a required 

item of information is 

not given) 

1 IS INCONSISTENT 

2 IS CONSISTENT ( re turn ing the request) 

:3 IS INCONSISTENT 

Compare the re lat ionships with the elemental concepts 

i n the s t a f f a c t i o n . 

RELATIONSHIPS TEST STAFF ACTION 

0 8 : 1 0 0 TO 

0 8 : 1 9 9 

I F : 
no 0 8 : 2 1 3 (classroom) 

(Since the tes t i s negat ive, the computer at t h i s 

point w i l l sh i f t to the next r e l a t i o n s h i p . ) 

SHIFT 

I F : 0 8 : 2 0 0 TO 

0 8 : 2 9 9 

AND: NOT 0 5 - 9 AND yes 0 5 : 3 (temporary bu i ld ing) 

yes 0 8 : 2 1 3 
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R E L A T I O N S H I P S T E S T S T A F F A C T I O N 

N O T 0 6 : 9 9 A N D y e s 0 6 : 4 0 ( 2 5 0 0 - 3 0 0 0 s q . f t . ) 

N O T 0 7 : 9 9 A N D y e s 0 7 : 1 8 ( 5 0 - 6 0 p e r s o n s ) 

N O T 0 9 : 9 A N D y e s 0 9 0 ( 8 0 ° - 9 0 ° F . J 

N O T 1 0 : 9 9 9 A N D y e s 1 0 : 0 9 0 ( 9 0 ° F . ) 

N O T 1 1 : 9 9 9 A N D y e s 1 1 : 0 7 8 ( 7 8 ? F . ) 

N O T 1 2 : 9 9 A N D y e s 1 2 : 0 9 ( 1 0 t o n s ) 

N O T 1 3 : 9 A N D y e s 1 3 : 3 ( p a c k a g e u n i t ) 

N O T 1 4 : 9 9 A N D n o 1 4 : 9 9 ( n o t g i v e n ) 

( W i t h t h i s n e g a t i v e t e s t , t h e c o m p u t e r - w i l l s h i f t . ) 

S H I F T 

I F : 0 8 : 2 0 0 T O 

0 8 : 2 9 9 O R y e s 0 8 : 2 1 3 

0 8 : 9 9 9 

A N D : 0 5 >9 O R 0 5 : 3 

0 6 : 9 9 O R 0 6 : 4 0 

0 7 : 9 9 O R 0 7 : 1 8 

0 8 : 9 9 9 O R 0 8 : 2 1 3 

0 9 : 9 O R 0 9 : 3 

1 0 r 9 9 9 O R 1 0 : 0 9 0 

1 1 • 9 9 9 O R 1 1 : 0 7 8 

1 2 • 9 9 O R 1 2 : 0 9 

'.9 O R 1 3 : 3 

1 4 • 9 9 O R y e s 1 4 : 9 9 ( n o t g i v e n ) 

1 5 ? 9 1 5 : 1 
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RELATIONSHIPS TEST STAFF ACTION 

THEN: 2 0 : 1 IS INCONSISTENT 2 0 : 1 ( i s forwarded) 

2 0 : 2 IS CONSISTENT 

2 0 : 3 IS INCONSISTENT 

END 

Note the inconsistency, i f any, i f the s t a f f act ion, 

20 :1 IS INCONSISTENT 

I f there i s an inconsistency, search the r e l a t i o n ­

ship for the entry that would he consistent . 

2 0 : 2 IS CONSISTENT 

Rewrite the reply using the consistent elemental 

concepts• 

ORIGINAL REWRITE 

1 8 : 0 0 0 9 1 8 : 0 0 0 9 

1 9 : 1 1 9 - 1 

2 0 : 1 ( IS FORWARDED) 2 0 : 2 ( IS RfiTTJRNED) 

2 1 : 9 9 2 1 : 9 9 

2 2 : 2 2 2 : 2 

2 3 : 1 0 0 0 2 2 3 : 1 0 0 0 2 

2 4 : 9 24 : 9 

From t h i s step on, the rewr i t t en rather than the 

o r i g i n a l reply would he t e s t e d . 

Read from the automatic f i l e the set of r e l a t i o n ­

ships per ta in ing to the next elemental concept to 

he t e s t e d , 2 1 : _ . 
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RELATIONSHIP 6 7 3 : 1 1 - 2 (between 2 0 . 2 re turn ing the 

request, 0 5 : to 1 5 : the information required, and 2 1 : 

entr ies asking that the missing information be sub­

mit ted) -

I F : 2 0 : 2 (request is returned) 

AND: 0 5 ? 9 (character of bu i ld ing not given) 

THEN: 2 1 : 1 IS CONSISTENT (submit information on 

character of the bu i ld ing) 

I F : 2 0 : 2 

AND: 0 6 : 9 9 (s ize not given) 

THEN: 2 1 : 2 , IS CONSISTENT (submit t h i s information) 

I F : 2 0 : 2 

AND: 0 7 : 9 9 (number of occupants not given) 

THEN: 2 1 : 3 IS CONSISTED (submit t h i s information) 

I F : 2 0 : 2 

AND: 0 8 : 9 9 9 (use of the space not given) 

THEN: 2 1 : 4 IS CONSISTENT (submit t h i s information) 

I F : 2 0 : 2 

AND: 0 9 : 9 (outside dry bulb temperature not given) 

THEN: 2 1 : 5 IS CONSISTENT (submit t h i s information) 

I F : 2 0 : 2 

AND: 1 0 : 9 9 9 ( inside dry bulb temperature not given) 

THEN: 2 1 : 6 IS CONSISTENT (submit t h i s information) 

I F : 2 0 : 2 

AND: 1 1 : 9 9 9 ( inside wet bulb temperature not given) 
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THEN: 2 1 : 7 IS CONSISTENT (submit t h i s information) 

I P : 2 0 : 2 

AND* 1 2 : 9 9 (capacity of equipment not given) 

THEN: 2 1 : 8 IS CONSISTENT (submit t h i s information) 

I P . 2 0 : 2 

AND: 1 ^ : 9 (type of system not given) 

THEN: 2 1 : 9 IS CONSISTENT (submit t h i s information) 

I F : 2 0 : 2 

AND: 1 4 : 9 9 (mission requi r ing a i r condit ioning 

not given) 

THEN: 2 1 : 1 0 IS CONSISTENT (submit t h i s information) 

I F : 2 0 : 2 

AND: 1 5 : 9 (source of funds to be used not given) 

THEN: 2 1 : 1 1 IS CONSISTENT (submit t h i s information) 

Compare the relat ionships wi th the ent r ies i n the re ­

w r i t t e n message. 

RELATIONSHIPS TEST STAFF ACTION 

I P : 2 0 : 2 yes 2 0 : 2 

AND: 0 5 : 9 no 05 %J> 

SHIFT 

I P : 2 0 : 2 yes 2 0 : 2 

AND: 0 6 : 9 9 no 0 6 : 4 0 

SHIFT 

I F : 2 0 : 2 2 0 : 2 

AND: 0 7 . 9 9 no 0 7 : 1 8 



7 9 

RELATIQNSHIPS TEST STAFF ACTION 

SHIFT 

I F ; 2 0 : 2 yes 2 0 . 2 

AND: 0 8 : 9 9 9 no 0 8 : 2 1 3 

SHIFT 

I F : 2 0 : 2 yes 2 0 : 2 

AND: 0 9 : 9 no 0 9 0 

SHIFT 

I F : 2 0 : 2 yes 2 0 : 2 

AND: 1 0 : 9 9 9 no 1 0 : 0 9 0 

SHIFT 

I F : 2 0 : 2 yes 2 0 : 2 

AND: 1 1 : 9 9 9 no 1 1 : 0 7 8 

SHIFT 

I F : 2 0 : 2 ^ yes 2 0 : 2 

AND: 1 2 : 9 9 no 1 2 : 0 9 

SHIFT 

I F : 2 0 : 2 yes 2 0 : 2 

AND: 1 3 : 9 no 1 3 : 3 

SHIFT 

I F : 2 0 : 2 yes 2 0 : 2 

AND: 14 : 99 yes 1 4 : 9 9 

THEN: 2 1 : 1 0 IS CONSISTENT 

( 2 1 : 9 9 ) IS INCONSISTENT 2 1 : 9 9 

CONTINUE 
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RELATIONSHIPS 

I F : 2 1 : 2 

AND: 1 5 : 9 

TEST 

yes 

no 

END 

STAFF ACTION 

2 0 : 2 

1 5 : 1 

h. Note the inconsistencies, i f any, i n the s t a f f a c t i o n . 

2 1 : 9 9 IS INCONSISTENT 

i . Determine the elemental concepts that would he con­

s i s t e n t . 

2 1 : 1 0 IS CONSISTENT 

j . Rewrite the reply using the consistent elemental 

concepts. 

REWRITE ORIGINAL 

1 8 : 0 0 0 9 

1 9 : 1 

2 0 : 1 ( IS FORWARDED) 

2 1 : 9 9 (BLANK) 

1 8 : 0 0 0 9 

1 9 : 1 

2 0 : 2 ( IS RETURNED) 

2 1 : 1 0 (TASK REQUIRING AIR 

CONDITIONING AS ES­

SENTIAL FOR THE AC­

COMPLISHMENT OF AS­

SIGNED MISSIONS IS 

NOT GIVEN." UNDER THE 

PROVISIONS OF SECTION 

V OF DEPARTMENT OF 

ARM? CIRCULAR 1 1 3 , 

16 NOVEMBER 1 9 5 3 , 
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ORIGINAL REWRITE 

REQUESTS WILL BE FOR­

WARDED ONLY WHERE THE 

INSTALLATION CAN BE 

JUSTIFIED AS ESSENTIAL 

FOR THE ACCOMPLISHMENT 

OF ASSIGNED MISSIONS.) 

2 2 : 2 2 2 : 2 

2 3 : 1 0 0 0 2 2 3 : 1 0 0 0 2 

2 4 : 9 2 4 : 9 

The other elemental concepts i n the reply vould also 

he t e s t e d . I n our example, hovever, no fur ther inconsisten­

cies vould he detected, so the add i t iona l t es ts are omitted 

for s i m p l i c i t y . 

Pr int Out of Inconsistencies.—After the tes ts for consistency, 

the f i n a l process vould he e i th e r to indicate that the s t a f f 

act ion is free of inconsistencies or co l lec t the inconsis­

tencies together v i t h the information as to vhat elemental 

concepts vould he required for consistency and pr in t out the 

Information for reconsiderat ion by the s t a f f o f f i c e r . These 

f i n a l steps might be as f o l l o v s : 

x . Pass the s t a f f act ion as consistent . 

STAFF ACTION XYZ: 

NO INCONSISTENT CONCEPTS. 

This step is not appl icable to the example. 
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Collect the Inconsistencies wi th re la ted informat ion. 

STAFF ACTION XTZ : 

ORIGINAL 

1 8 : 0 0 0 9 

1 9 : 1 

2 0 : 1 IS INCONSISTENT WITH 0 8 : 2 1 3 AND 14 : 99 

2 1 : 9 9 IS INCONSISTENT WITH 2 0 : 2 AND 1 4 : 9 9 

2 2 : 2 

2 3 : 1 0 0 0 2 

2 4 : 9 

REWRITE 

1 8 : 0 0 0 9 

1 9 : 1 

2 0 : 2 

2 1 : 1 0 

2 2 : 2 

2 3 - 1 0 0 0 2 

24 : 9 

Translate and pr in t out the informat ion. 

STAFF ACTION XYZ: 

. . ." IS FORWARDED 2 0 : 1 , IS INCONSISTENT WITH 

THE USE OF THE SPACE AS A CLASSROOM, 0 8 : 2 1 3 , AND 

THE TASK REQUIRING AIR CONDITIONING FOR ACCOM-

PLISHMEHT OF MISSION NOT BEING GIVEN, 1 4 : 9 9 -

ALSO, REQUEST FOR ADDITIONAL INFORMATION BEING 
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BLANK, 2 1 : 9 9 * IS INCONSISTENT WITH RETURNING THE 

REQUEST FOR ADDITIONAL INFORMATION, 2 0 : 2 , AND THE 

ITEM OF MISSING INFORMATION, 1 4 : 9 9 * 

REWRITE TO ELIMINATE INCONSISTENCIES IS AS FOLLOWS: 

. . . IS RETURNED FOR ADDITIONAL JUSTIFICATION, 

2 0 : 2 , TASK REQUIRING AIR CONDITIONING AS ESSENTIAL 

FOR THE ACCOMPLISHMENT OF ASSIGNED MISSIONS IS NOT 

GIVEN." UNDER THE PROVISIONS OF SECTION V OF DA 

CIRCULAR 1 1 3 , 16 NOVEMBER 1 9 5 3 , REQUESTS WILL BE 

FORWARDED ONLY WHERE THE INSTALLATION CAN BE 

JUSTIFIED AS ESSENTIAL FOR THE ACCOMPLISHMENT OF 

ASSIGNED MISSIONS. , . . 

With t h i s information before the s t a f f o f f i c e r , he 

would have no d i f f i c u l t y i n w r i t i n g a reply that would be 

passed by the computer as consistent . 

Standardizat ion of Concepts.—Each customary entry fo r each 

space i n each standard form is a symbol for an elemental con­

cept . Standard forms, of course, include not only pr inted 

forms but also l e t t e r s and messages w r i t t e n i n prescribed 

form. Since there are tens of thousands of such forms, wi th 

up to hundreds of blank spaces that can be f i l l e d with two or 

three to many hundred customary e n t r i e s , there would be 

b i l l i o n s of elemental concepts. F i l i n g information on a 

b i l l i o n concepts would be nearly impossible. This number, 

however, would be great ly reduced by standardizat ion. 
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For example, "classroom" used i n space 8 of the standard 

form used i n our example would have the same meaning as "class­

room" used i n space 9 of the F i r e Report Form, space 14 of 

the Real Property Record Form, space 3 of the Ind iv idua l Pro­

ject Estimate Form, apace 2 of the Inspection and Service 

Record for Ai r Condit ioning, space 2 of Bui ld ing E l e c t r i c a l 

Inspector 's Record, column 3 of the Analysis of Custodial 

Services Requirements Form, and the l i k e . Therefore, instead 

of a d i f f e r e n t l i s t of customary ent r ies for each space of 

each form, standardized l i s t s would he prepared that would 

serve for many forms. Thus b i l l i o n s of concept symbols would 

be reduced to hundreds of thousands of symbols. The neces­

s i ty of t h i s standardizat ion i s obvious. 

Summary 

Army s ta f fs do a remarkable job of contro l of t h e i r 

armies considering the complexities of modern warfare and the 

quant i t ies of de ta i led s t a f f work requi red . However, present-

day manual s t a f f work would be too slow and would involve too 

much inconsistency of information for the electronic-atomic 

warfare of today. 

Like the need of a horseshoe n a i l that caused the loss 

of the c l a s s i c a l kingdom, a de ta i led s t a f f ac t ion can have 

far - reaching r e s u l t s . Thus as much of the pert inent informa­

t i o n ava i lab le to the Army as possible should be brought to 

bear on each de ta i l ed decis ion. This would require considerable 
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information i n the automatic f i l e s of an Army d iv is ion s t a f f 

and good inventory contro l of a mass of information i n the 

s ta f fs of larger Army u n i t s . Modern high speed e lectronic 

data-processing equipment i s ava i lab le for inventory contro l 

and processing of data . These machines require a system of 

language or code numbers w i th the exactness of mathematics — 

a language as precise as the presence or absence of a hole 

i n a given space on perforated tape . I t was recognized that 

in the use of pr inted forms, of standard methods of corres­

pondence and p r o c e d u r e , and of standard t i t l e s and abbrevia­

t i o n s , the Army has a conventionalized language sui table for 

processing by computers. 

A l l messages i n conventionalized language could be 

compared with the information i n the automatic f i l e by a pro­

cedure l i k e that out l ined i n t h i s t h e s i s . Information would 

be standardized and organized for storage i n the automatic 

f i l e so as to doveta i l w i th customary expressions and standard 

forms of the Army conventionalized language. Command deci ­

sions and the overa l l plans would be indicated i n the auto­

matic f i l e as l i s t s showing which elemental concepts are 

consistent wi th decisions and plans and which under d i f f e r e n t 

s i tuat ions are inconsistent . 

Each message would be tested by the computer fo r con­

sistency (a ) by determining the nature of the speci f ic 

s i tua t ion involved, (b) by determining from the f i l e which 
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customary expressions entered i n the d i f f e r e n t spaces of the 

appropriate standard form would he consistent , (c ) by noting 

any elemental concepts or ent r ies i n the message that are i n ­

consistent , and (d) then by p r i n t i n g out inconsistent informa­

t i o n for reconsiderat ion by the s t a f f o f f i c e r s . Messages 

w i th no inconsistent concepts would be indicated as n con­

s is tent" by the computer and dispatched by the s t a f f . The 

technique would consist of using information from the message 

to locate information i n the automatic f i l e . This informa­

t i o n i n conjunction wi th add i t iona l information from the 

message would be used by the computer to locate add i t iona l 

information from the f i l e . This procedure would be repeated 

u n t i l a l l the pert inent information on the s i tua t ion from 

the f i l e i s brought to bear on the message and tested for 

consistency. 

I t i s suggested that t h i s i s a p r a c t i c a l method for 

high speed e lectronic cor re la t ion of messages wi th missions 

and other information i n the f i l e s of an Army s t a f f . 
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CHAPTER IV 

CONCLUSION 

The S t a f f Control Computer, i n the present stage of 

development, vould he unsuccessful i n processing information 

i f the messages to he handled are v r i t t e n i n normal unre­

s t r i c t e d language i n which a l l types of v a r i a t i o n occur. 

However, Army messages, far from being unregulated, are r e ­

quired to be v r i t t e n i n a customary sty le using customary 

words and expressions. This Is p a r t i c u l a r l y t rue of opera­

t i o n a l messages. Army s t a f f personnel could be t ra ined to 

hold var iat ions from conventionalized language to a minimum. 

The S t a f f Control Computer could then process the mass of 

Army s t a f f informat ion. Messages could be corre la ted wi th 

missions and other information i n the f i l e s of the s t a f f . 

Information received by the s t a f f , put out by the s t a f f , and 

c i rcu la ted wi th in the s t a f f could be kept consistent wi th i t ­

s e l f , the mission, the estimates of the s i t u a t i o n , the command 

decisions, the plans, and the d i r e c t i v e s . 

Since t h i s thesis demonstrates a method that might be 

used, i t was concluded, that high speed e lectronic c o n t r o l , 

now used i n weapons systems and being adapted for Army inven­

tory con t ro l , could be adapted for s t a f f c o n t r o l . I t was 

concluded that high speed e lectronic s t a f f contro l i s f e a s i b l e . 
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CHAPTER V 

RECOMMENDATIONS 

Much Needed Work .—I t was obvious from the study that a great 

deal of work i s necessary before the S t a f f Control Computer, 

though f e a s i b l e , can be made a p r a c t i c a l t o o l of Army command. 

What was done here is but prel iminary to fur ther study of the 

subject . One of the purposes of t h i s study was to out l ine 

the common ground where those with computer know-how, l i n ­

gu is ts , and general s t a f f o f f i ce rs can meet i n common under­

standing of the task ahead i n producing a machine to process 

Army s t a f f information w r i t t e n i n conventionalized language. 

General S t a f f Of f icers .—For computer men and l ingu is ts we 

have discussed the Army technique of organizing Information 

in to "estimates of the s i t u a t i o n , " "decisions," "p lans," 

" d i r e c t i v e s , " and " repor ts . " Also we have dealt wi th the pro­

blem of determining whether each add i t iona l i tem of informa­

t i o n is consistent or not wi th previously received and 

organized Informat ion. 

I n t h i s area the general s t a f f o f f i ce rs have a task 

of Improving the organizat ion of the Information ava i lab le to 

the s t a f f . Although procedures for organizing s t a f f informa­

t i o n are set fo r th i n regulations and Ins t ruc t ion manuals, 
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i t i s obvious, even to an outsider , that many Army actions 

are not taken in accordance wi th log ica l l y prepared "estimates 

of the s i t u a t i o n , " "decisions," and " d i r e c t i v e s . " There are 

too many examples of actions being taken and then summarily 

reversed—of programs being s t a r t e d , stopped and star ted again 

on a d i f f e r e n t tack . This i s reminiscent of the old method 

of f i r e control for guns where the f i r s t shot was f i r e d at an 

assumed range without expectation of h i t t i n g the t a r g e t . Then 

i;he range would be manually increased and decreased by i n t e r ­

va ls that were halved each time so that the shots would f a l l 

short of or over the target by lessening in te rva ls u n t i l 

f i n a l l y a shot was placed on the t a r g e t . This method of f i r e 

contro l worked f a i r l y we l l as long as the target moved slowly 

enough for the gunner to get the range before he ran out of 

ammunition or was himself put out of a c t i o n . 

However, i n high speed modern warfare any manual, h i t -

and-miss method of f i r e contro l would be disastrous. A slow 

speed method of s t a f f control might also be disastrous. Just 

as high speed e lectronic computers are needed for f i r e c o n t r o l , 

they are also needed for s t a f f c o n t r o l . But before e lectronic 

computers, which are of necessity l o g i c a l i n t h e i r operat ion, 

can be f u l l y exploi ted for s t a f f con t ro l , a l l s t a f f work must 

he performed more l o g i c a l l y , even down to the elemental de­

t a i l s . The major task of general s t a f f o f f i c e r s , then, is to 

make a l l s t a f f work more l o g i c a l . 
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Computer Techniques.--For the l ingu is ts and the s t a f f o f f i c e r s , 

we discussed the problems of computer programming. The mass 

of d e t a i l work that is necessary is usually comprehended wi th 

d i f f i c u l t y by those who hab i tua l ly inst ruct human clerks i n ­

stead of machines. So much of both language and s t a f f work 

are handled i n t u i t i v e l y by human clerks that supervisors 

usually give instruct ions i n general terms expecting the clerks 

to use common sense to f i l l i n the d e t a i l s . 

Since computers have no b u i l t - i n "common sense," they 

must be instructed i n every d e t a i l . I t is the task of the 

computer men to work out the i n t r i c a t e instruct ions or pro­

grams by which the computer would know what to do i n every 

d e t a i l and with every exception to the common r u l e s . 

L i n g u i s t s . - - B r i e f references were made to the work of modern 

l ingu is ts i n the mechanical t r a n s l a t i o n from Russian and other 

languages into Engl ish, i n the development of basic vocabu­

l a r i e s and s t ruc tu ra l grammar. Language was considered here 

as a system of elemental symbols used to f i l l spaces i n 

sentences, communications, and pr inted forms* This l im i ted 

concept I s su f f i c ien t for the great majori ty of Army language 

and is a l l that would be necessary for the i n i t i a l i n s t a l l a ­

t i o n of a S ta f f Control Computer, p a r t i c u l a r l y at the Army 

d iv is ion l e v e l for operat ional messages which already are 

highly standardized. Obviously, however, a more comprehen­

sive concept of language would make the computer a much more 
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powerful t o o l of command. 

I n the f i n a l stage of development, the l i n g u i s t s have 

the p r i n c i p a l task in deal ing more comprehensively wi th the 

problems of language, together w i th the r e s p o n s i b i l i t y of de­

v is ing vocabular ies, d e f i n i t i o n s , l i s t s of synonyms, and 

other information to be used by the S ta f f Control Computer 

i n processing language information. 

P i l o t I ns ta l l a t ion .—The f i n a l recommendation of t h i s thes is 

i s that a p i l o t i n s t a l l a t i o n of a S ta f f Control Computer be 

set up by an Army un i t to handle l i m i t e d categories of s t a f f 

information. This should be done as soon as p r a c t i c a l . The 

handling of operat ional messages and reports at the Army 

d iv is ion l e v e l i s the l o g i c a l f i r s t step. With the experience 

gained i n t h i s f i r s t step, fu r ther mechanization should be 

possible. 

No amount of theor iz ing can serve the purpose of a 

p r a c t i c a l demonstration. Before there could be an A i r Force, 

the Wright Brothers had to take the f i r s t labored f l i g h t in to 

the a i r . Before the high speed e lect ronic weapon systems of 

today were possible , there were years of t e s t i n s t a l l a t i o n s 

f o r crude manual and mechanical range keeping. Before the 

f u l l p o t e n t i a l i t i e s of the S ta f f Control Computer can be 

developed, a simple s tar t must be made i n mechanical process­

ing of language i n addi t ion to numerical s t a f f information. 

Already rapid progress i s being made i n the machine 



92 

processing of numerical s t a f f Informat ion. Inventory contro l 

systems have already been set up. Systems for the machine 

processing of cost accounting, operating data , and other cate­

gories of numerical s t a f f information are being set up w i th in 

the Army. The next step i s to use high speed machine methods 

to process language s t a f f informat ion. 

The processing of language as w e l l as numerical s t a f f 

information by S t a f f Oontrol Oomputers is f e a s i b l e . However, 

s k i l l must be gained i n the use of t h i s t o o l of Army command, 

and the sooner a tes t i n s t a l l a t i o n can be made the b e t t e r . 

World War I I I may not allow second guessing. When and i f i t 

comes, s t a f f work must be fast and free of Inconsistencies. 

Only wi th e lectronic machines s k i l l f u l l y used i s such s t a f f 

contro l possible. 
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APPENDIX A 

EXAMPLE OF STAFF ACTION USED FOR ILLUSTRATION 

REQUEST 

HEADQUARTERS C P . GAMMA, GA. 

F I L E NUMBER 6 7 3 10 NOVEMBER 1 9 5 3 

SUBJECTS INSTALLATION OF A I R CONDITIONING EQUIPMENT 

T O ; COMMANDING GENERAL X ARMY 

F T . M I , GA. 

1. APPROVAL I S REQUESTED FOR THE INSTALLATION OF A I R C O N D I ­

T I O N I N G EQUIPMENT BT B U I L D I N G 3 8 4 2 4 . THE FOLLOWING INFORMA­

T I O N I S FURNISHED AS SUPPORTING J U S T I F I C A T I O N FOR A I R C O N D I ­

T I O N I N G ; 

A . CHARACTER OF THE SPACE I S TEMPORARY B U I L D I N G . 

B . S I Z E OF THIS SPACE I S FROM 2 5 0 0 TO 3 0 0 0 S Q . F T . 

G, THE NUMBER OF OCCUPANTS I S FROM 50 TO 60 P E R S O N S . 

D . THE USE OF THE SPACE I S AS A CLASSROOM. 

E . THE AVERA<2£ OUTSIDE DRY BULB TEMPERATURE BETWEEN 

0 9 : 0 0 AND 17 s 0 0 HOURS FOR THE THREE WARMEST 

MONTHS I S BETWEEN 8 0 ° AND 9 0 ° F . 

F . THE AVERAGE H S I D E DRY BULB TEMPERATURE FOR THE 

PERIOD OF TIME COVERED I N ( E ) ABOVE I S 9 0 ° F . 

G« THE AVERAGE) OUTSIDE WET BULB TEMPERATURE FOR THE 
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REQUEST (CONTINUED) 

PERIOD OF TIME COVERED IN (E) ABOVE IS 78° F . 

Ho A 10 TON PACKAGE AIR CONDITIONING UNIT COMPLETE 

WITH AIR DISTRIBUTION SYSTEM AND COOLING TOWER 

WILL BE USED." 

2 . FUNDS FOR THE ACCOMPLISHMENT OF THIS WORK ARE AVAILABLE 

LOCALLY o 

FOR THE COMMANDING GENERAL 

L. F. ETA 

MAJOR;, A. Go C. 

ASSISTANT ADJUTANT GENERAL 

INCLOSURE NO. 1 : 

DRAWING OF PROPOSED AIR CONDITIONING 
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REGULATIONS 

S P E C I A L REGULATION DEPARTMENT OP THE ARM! 

N O . SR 4 2 0 - 4 3 0 - 1 WASHINGTON 2 5 , D . G . 

1 2 DECEMBER 1 9 5 0 

MECHANICAL COOLING 

1 . THE POLICY PRESCRIBED I N THESE REGULATIONS I S APPLICABLE 

TO INSTALLATION OP MECHANICAL COOLING EQUIPMENT AND SYSTEMS 

I N E X I S T I N G B U I L D I N G S AND I N NEW CONSTRUCTION PROJECTS W I T H I N 

THE CONTINENTAL UNITED STATES AND OVERSEA COMMANDS. 

2 . MECHANICAL COOLING EQUIPMENT MAY BE INSTALLED FOR THE 

TYPES OF A C T I V I T I E S AND INSTALLATIONS INDICATED BELOW: 

A . C L I N I C S - - D E N T A L , E . E . N . & T . , AND S P E C I A L I Z E D TREAT­

MENT. 

B . FORT I F I C AT IONS—UNDERGROUND. 

C . HOSPITAL CENTRAL SERVICE F A C I L I T I E S . 

D . LABOR AT OR E S S — A N IMAL H O U S E S , PHOTOGRAPHIC , X - R A Y , 

DENTAL, E . E . N . & T . , AND MEDICAL. 

E . OPERATING ROOMS. 

F . PROCESS S P A C E S - - R E Q U I R I N G CONTROLLED ATMOSPHERIC 

CONDITIONS• 

G . TELEPHONE SWITCHBOARD ROOMS--AUTOMATIC EQUIPMENT. 

H . THEATERS--PERMANENT. 

I . WARDS—FOR RECOVERY AND CRITICALLY I L L P A T I E N T S 

(NOT TO EXCEED 1 0 PER CENT OF HOSPITAL BED C A P A C I T Y ) . 

J . WARDS—SPEC I A L TREATMENT FOR PARAPLEGICS, S P I N A L 
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REGULATIONS (CONTINUED) 

CORD INJURIES, BODY CAST, OBSTETRICS, NURSERIES. 

3 . EXCESS EQUIPMENT.,—INSTALLATION OF EQUIPMENT IN EXCESS 

OF THAT PERMITTED BY THIS POLICY WILL REQUIRE SPECIFIC APPRO­

VAL OF THE DEPARTMENT OF THE ARMY* SUCH PROJECTS WILL INCLUDE, 

AS SUPPORTING JUSTIFICATION FOR EXCEPTION TO DEPARTMENT OF 

ARMY POLICY, THE FOLLOWING SPECIFIC INFORMATION % 

A. CHARACTER, SIZE, AND USE OF SPACE, AND NUMBER OF 

OCCUPANTSo 

B. AVERAGE OUTSIDE AND AVERAGE INSIDE DRY BULB TEMPERA­

TURES BETWEEN 0 9 . 0 0 AND 17 -00 HOURS FOR THE THREE 

WARMEST MONTHS• 

Co AVERAGE 0U3?SIDE WET BULB TEMPERATURE OR AVERAGE 

RELATIVE HUMIDITY FOR THE PERIOD OF TIME COVERED 

IN (B) ABOVE o 

Do CAPACITY OF THE EQUIPMENT TO BE USED. 

Eo SKETCH INDICATING NUMBER, LOCATION AND SIZE OF 

EQUIPMENT, AND THE EXTENT OF THE ELECTRICAL AND 

DUCT WORK INVOLVED o-

BY ORDER OF THE SECRETARY OF THE ARMY 

JAMES L. ALPHA 

CHIEF OF STAFF 

UNITED STATES ARMY 
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REGULATIONS (CONTINUED) 

O F F I C I A L : 

EDWARD FY NU 

MAJOR GENERAL, U . S . A . 

TEE ADJUTANT GENERAL 

DEPARTMENT OF THE ARMY 

CIRCULAR NO. 113 WASHINGTON 2 5 , D . C . 

16 NOVEMBER 1953 
o o o 

SECTION V : RESTRICTION ON THE INSTALLATION OF AIR CONDITION­

ING EQUIPMENT 

THE SECRETARY OF DEFENSE HAS DIRECTED THAT REQUESTS FOR I N ­

STALLATION OF AIR CONDITIONING EQUIPMENT AS AN EXCEPTION TO 

POLICY SET FORTH IN SR 4 2 0 - 4 3 0 - 1 , WILL BE APPROVED ONLY BY H I S 

O F F I C E . REQUESTS FOR INSTALLATION OF AIR CONDITIONING E Q U I P ­

MENT, AS AN EXCEPTION TO POLICY UNDER THE PROVISIONS OF PARA­

GRAPH 3 , SR 4 2 0 - 4 3 0 - 1 , WILL BE FORWARDED FOR CONSIDERATION 

ONIY WHERE SUCH INSTALLATION CAN BE J U S T I F I E D AS ESSENTIAL 

FOR THE ACCOMPLISHMENT OF ASSIGNED M I S S I O N S . 

BY ORDER OF THE SECRETARY OF THE ARMY 

Mo Bo RHO 

GENERAL, UNITED STATES ARMY 

CHIEF OF STAFF 

O F F I C I A L : 

J . MCC. P I 

MAJOR GENERAL, UNITED STATES ARMY 

THE ADJUTANT GENERAL 
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R E P L I E S 

F I R S T OF THREE P O S S I B I L I T I E S — F O R W A R D E D 

AJEUD 673 1 4 DECEMBER 1953 

1ST INDORSEMENT 

S U B J E C T : INSTALLATION OF AIR CONDITIONING EQUIPMENT 

HEADQUARTERS X ARMY, FORT MU, GEORGIA 

T O : C H I E F OF E N G I N E E R S , DEPARTMENT OF THE ARM? 

WASHINGTON 2 5 , D . G . 

REQUEST FOR APPROVAL OF THE INSTALLATION OF AIR C O N D I ­

T I O N I N G EQUIPMENT I N B U I L D I N G 38424 I S FORWARDED FOR APPROVAL 

AS AN EXCEPTION TO DEPARTMENT OF ARMY POLICY A S SET FORTH I N 

SR 4 2 0 - 4 3 0 - 1 . 

FOR THE COMMANDING GENERAL 

C . 0 . KAPPA 

MAJOR, A . G. G . 

A S S I S T A N T ADJUTANT GENERAL 

SECOND OF THREE P O S S I B I L I T I E S - - R E T U R N E D 

AJEUD 673 1 4 DECEMBER 1953 

1 S T INDORSEMENT 

S U B J E C T : INSTALLATION OF AIR CONDITIONING EQUIPMENT 

HEADQUARTERS X ARMY, FORT MU, GEORGIA 

T O : COMMANDING GENERAL, CAMP GAMMA, GEORGIA 

REQUEST FOR APPROVAL OF THE INSTALLATION OF AIR CONDI­

T I O N I N G EQUIPMENT I N B U I L D I N G 38424 I S RETURNED FOR ADDITIONAL 

J U S T I F I C A T I O N . TASK REQUIRING AIR CONDITIONING AS E S S E N T I A L 



1 0 0 

R E P L I E S (CONTINUED) 

FOR THE ACCOMPLISHMENT OF ASSIGNED M I S S I O N S I S NOT G I V E N . 

UNDER THE PROVISIONS OF SECTION V OF DA CIRCULAR 1 1 3 , 1 6 

NOVEMBER 1953 , REQUESTS W I L L B E FORWARDED ONLY WHERE THE I N ­

STALLATION CAN BE J U S T I F I E D AS E S S E N T I A L FOR THE ACCOMPLISH­

MENT OF ASSIGNED M I S S I O N S . 

BY COMMAND OF LIEUTENANT GENERAL BETA 

G. 0 . KAPPA 

MAJOR, A . G. C» 

A S S I S T A N T ADJUTANT GENERAL 

THIRD OF THREE P O S S I B I L I T I E S — A P P R O V E D 

AJEUD 673 1 4 DECEMBER 1953 

1ST INDORSEMENT 

S U B J E C T : INSTALLATION OF A I R CONDITIONING EQUIPMENT 

HEADQUARTERS X ARMY, FORT MU, GEORGIA 

T O : COMMANDING GENERAL, GAMP GAMMA, GEORGIA 

INSTALLATION OF A I R CONDITIONING EQUIPMENT I N B U I L D I N G 

38424 I S APPROVED. FUNDS FOR ACCOMPLISHMENT OF THE PROJECT 

ARE AVAILABLE LOCALLY. 

BY COMMAND OF LIEUTENANT GENERAL BETA 

C . 0 . KAPPA 

MAJOR, A . G. G . 

ASSISTAIH? ADJUTANT GENERAL 
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APPENDIX B 

CODE FOE COMMUNICATION TYPE PERFORATED TAPE 

WEEN PRECEDED BY 1 1 1 . 1 1 1 1 0 . 1 1 

LETTERS F I G U R E S 

1. 0 0 0 . 0 1 E 3 

2 . 0 0 0 . 1 0 L I N E FEED L I N E FEED 

3 - 0 0 0 . 1 1 A -
4 . 0 0 1 . 0 0 SPACE SPACE 

5 . 0 0 1 . 0 1 S / 

6 . 0 0 1 . 1 0 I 8 

7 . 0 0 1 . 1 1 u 7 

8 . 0 1 0 . 0 0 CARRIAGE RETURN CARRIAGE RETURN 

9 - 0 1 0 . 0 1 D $ 
1 0 . 0 1 0 . 1 0 R 4 

1 1 . 0 1 0 . 1 1 J ? 

1 2 . 0 1 1 . 0 0 N 9 

1 3 . 0 1 1 . 0 1 F : 

0 1 1 . 1 0 C % 

1 5 . 0 1 1 . 1 1 K ( 
1 6 . 1 0 0 . 0 0 T 5 

1 7 . 1 0 0 . 0 1 z a 

1 8 . 1 0 0 . 1 0 L ) 

1 9 . 1 0 0 . 1 1 W 2 
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CODE FOR COMMUNICATION T f F E PERFORATED TAPE (CONTINUED) 

WHEN PRECEDED B Y : 1 1 1 . 1 1 1 1 0 . 1 1 
LETTERS FIGURES 

2 0 . 1 0 1 . 0 0 H # 
2 1 . 1 0 1 . 0 1 Y 6 
2 2 . 1 0 1 . 1 0 P 0 
2 3 . 1 0 1 . 1 1 Q 1 
2k. 1 1 0 . 0 0 0 9 
2 5 . 1 1 0 . 0 1 B I 
2 6 . 1 1 0 . 1 0 G & 

2 7 . 1 1 0 . 1 1 SHIFT TO FIGURES NO SHIFT 

2 8 . 1 1 1 . 0 0 M 
29- 1 1 1 . 0 1 X * 
3 0 . 1 1 1 . 1 0 T ; 
3 1 . 1 1 1 . 1 1 NO SHIFT SHIFT TO LETTERS 
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