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PREFACE

The report of this study has been difficult to write
and may be difficult to read, not because 1t 1s particularly
abstract, but because the nature of lta abstractness 1s apt
to escape the reader at times. The computer was dlscussed
primarily as processling words from everyday language. These
words are symbols--symbols for abstract concepts. However, a
reader subconsclously calls to mind the connotations of the
words he sees and often forgets the symbolilce nature of
language.

The numbers, signs, and XYZ's of mathematics are readl-
ly recognized as symbols. The flash of a green or red light
1s also recognized as a symbol. However, 1if a computer types
out CONSISTENT or INCONSISTENT, the reader 1s apt to forget
that the word also is slimply a symbol. To help emphaslze
the symbolic nature of such words, upper case letters have
been used throughout the report to denote the words thaf are
belng processed by the computer., For example:

a. CONSISTENT & INCONSISTENT‘és computer output symbols,
b. GREEN & RED a8 slgnal light symbeols, and
ce. X & Y as mathematical symbols.
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SUMMARY

The Army has already started lnstallatlon of high
gspeed electronic computers to process numerical data. It 1s
now time to consider the feaslbllity of using this type of
equipment as a fast, accurate means of correlating messages
with Army missions, estimates of the situation, declsioms,
plans, etc. This study explores the problems lnvolved in
electronically processing such staff information.

The 1nventory control of Army personnel 1s facilitated
by the 1dentification and classificatlon of personnel by
serial numbers and military occupational specilalty numbers.
It was assumed that inventory control techniques could also
be adapted to the problems of contrel of an inventory of in-
formation provided the items can be classified and identifled.
A method that might be used was demonstrated. It 1s based
on "the situation" which included all the information rele-
vant to the decisions that must be made as to actlons to be
taken. It 1s an extremely flexible concept that sometimes
includes a great deal and sometimes very little. At one ex-
treme 13 the formal "estimate of the situation" prepared by
the commander and his staff as a basls for decislons on fight-
ing a campalgn. At the other extreme 1s & memo on a request

for special leave by a certain private., Each situation has
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characteristics, factors, or dimensions which are termed
"elemental concepts." These are the units that would be con-
trolled in an inventory of information.

This system of classlification was demonstrated for a
typlcal peacetime staff actlon consisting of a request for
approval of ailr conditioning of a certain bullding, the regu-
lations covering such requests, and the threé possible replies
in accordance with the regulations. The standard form for
such requests and replles,together with the lists of the
possible entries for each blank apace in the form, make a
"class of situations." The particular request constitutes
a "specific situation” within the class. The "entries" used
to f111 the different spaces in the standard form are "ele-
mental concepts” and give the dimensions of the specific
situation.

Although the complexities of language were studied as
part of this project, the problems and methods of processing
normal unrestricted language were placed beyond its limits
in the bellef that experilence must first be gained in the pro-
cessing of what is termed "conventionalized language." In
guch language, all messages are written in prescribed form
using customary expressions.,

A method was demonstrated that might be used in process-
ing conventionalized language. EXach message would bs Pested

by the computer for consistency with missions and plans
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contained in the automatic file: (a) by determining the
nature of the specific situation involved, (b) by determining
from the file whlch customary expreséions entered in the
different spaces of the approprlate standard form would be
consistent, (¢) by noting any elemental concepts or entries
in the message that are inconsistent, and (d) by printing out
the Inconsistent information for reconsideration by the staff
officers., The technique would conslst of using Information
from the message to locate information In the automatic file.-
This information, in conjunction with additional information
from the message, would be used by the computer to locate
additional information from the file. Thils procedure would
be repeated until z2ll the file's pertinent Informatlon is
brought to bear on the message and tested for consistency.

From the demonstrations 1t was c¢oncluded that the Staff
Control Computer could correlate information from messages
provided they are 1n conventlonalized language.

It should be emphasized that the study merely breaks
ground for a great deal of work that must be done before the
Staff Control Computer becomes a practical tool of Army com~
mand. Extensive work by a team of staff officers; linguists,
and computer men working together wlll be required. One of
the most practical results of thils study 1s 1ts definition of
the nature of the team work and proving ground that wlll be

needed. The final recommendatlon 1s that a pilot installation




be set up as soon as posgsible by the staff of an Army division

or larger unlit.




CHAPTER I
INTRODUCT ION

The decade of 1960 willl see a fundamental change 1in
the staff work of the United States Army. Each staff of a
divislion or larger Army unit will be equipped with a high
speed general purpose diglital computer. As staff officers
develop skill 1in the use of this electronic data-processing
equlipment, Army staff work wlll be revolutlonized.

Computers are beginning to be used for the inventory
control of personnel and logistics. In addition to these
problems of men aﬁd materials, there 1s the broader more
basic problem of correlation of messages and other staff
actions with Army missions, plans, directives, and other in-
formation available to the staff. Can the digital computer
help with this problem? Staff officers, harassed by slow
staff work and inconsistent staff information, have dreamed
of a "Staff Control Computer" ever since automatic computers
were developed during World War II. This thesis 1s an intro-

duction to this problem.

Staff Control.--Although army staffs are probably as old as

armies themselves, the theory and techniques of modern staff

control germinated in the Napoleonic era when it was




demonstrated by both positive and negative examples that staff
information i1s indispensable to the successful conduct of war.
Since the days of Napoleon the detail problems of warfare

have increased astronomically. Not only are armles larger

and disposgition of forces world-wide; but war has become am-
phiblous and three dimenéionalo Speeds novw vary from the slow
plod of the foot soldier to the supersonlc speeds of gulded
missliles. The implements of war have 1increased from a few

score untll now the mlilitary catalog contains millions upon

millions of ltems. New weapons and squipment have Increased
combat capabllitles enormously which in turn have Increased
staff problems to a fantastic degree.

Even more complicated are the problems of control of a
military organization in a free state. For Napoleon the army
and the state were one and the same. To a degree this 1s also
true of our potential cenemy,; but no such simplification exists
for the staffs in the Unilted States Army. A glance at Figure
1, which follows;, willl indicate some of the problems. There
18 a direct 1line of authority and command from the Congress
and the President at the top down to the division commander
and his staff. However, there are many other lines of in-
fluence and semi-authority. These lines come from other ser-
vices, government agencles; sectlons of the armed forces
organizatlion and the like. Durlng battle these extra lines

of semi-authority can he disregarded by the division commander
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and his staff. However; during peacetime and at higher com
mand levels in varylng degrees at all times, statutory limita-
tions; congressional interests, high level policles, and the
like, come to the staffs both directly and along the lines of
semi-authority. These must be consldered by the staff and
complicate the problems of staff control. A letter from a
congressman’'s constituent sometimes can cause more staff work
than an Army regulation dirsct from the Chief of Staff. Thus
it is no simples task for an Army staff to determine all the
details of i1ts missions in the first place and to keep all
staff actions consistent with these missions, the plans, the

numerous policies and the like in the second place.

Manual Staff Work.--8taff work at its best requirses the skill-

ful use of many minds, so referring to staff work as manual
work 1s incongruous, except in so far as "manual" 1s used as
an antonym for "automatic" or "electronic.” A common sight

in this age of automatic controls is three push-buttons
marked "Manual," "0ff," and "Automatic." Pushing the "Manual"
button starts the process, but the process once started must
be controlled, usually with considerable skill, by the hands
and minds of the operators. Within the memory of the senior
officers of our armed forces, flre-control was manual. In
like manner, staff control 1s manual; that is, little of it

1s automatic or electronic at present.




Complete staff study and coordination are always de-
sired, but in battle there 1s seldom time for complete staff
vork. The commander; particularly at the division level,
must depend upon the individual memories and judgments of the
few staff officers present at quick staff meetlngs. As a
result it 1s not uncommon to have inconsistencies between de-
tall actions and the overall plans.

When time permits, staff coordination 1s accomplished,
but it usually takes days and sometimes months. In large
staffs there 1s much passing of papsrs from person to person
in order that the minds, memories, and files of 1Information
in the different sections of the staff can be brought to bear
on the different staff actlons. Thé process 1s slow and cum-
bersome.

At one time 1n the ill-fated Gallipoli campaign of
World War I, a brave British force fought to the top of Hill
Q@ and gained control of this vitally needed high point on
Sari Bair Ridge. Later these men had to fall back under de-
vastating bombardment by thelr own Navy. Obviously the re-
port that Hill Q was occupied by British forces was not
received and coordinated by the staff with the information
that directed the bombardment of Hill Q.

The Secretary of Defense 1ssued an administrative in-
struction No. 4270.7 on 1 August 1956. This piece of paper
began the process of staff cbordination in the general staff

of the Department of the Army, and nearly six months later,




29 January 1957, Army Regulation 420-54 was published. Next

a letter was prepared at the headquarters of a major Army
commander to implement the regulation. After the process of
staff coordination, the letter was finally dispatched 22 July
1957, nearly a year after the original instruction was 1issued.
This example,; of course, 1s extreme; but it shows the danger
of depending on slow manual staff control. Slow speed staff
work and inconsistencles in staff informatlon could paralyze

our armed forces 1n a high speed electronle atomle war.

Problems of Uslng Computers.--The obvious answer to slow in-

consistent staff work 1s high speed electronic data-processing
equlipment. But before these remarkable machines can be put
to full use; considerable rethinking of the basic problems
of staff control is necessary. The mechanization of present
staff procedures by the use of electronic data-processing
equipment would not materially improve overall staff effective-
ness. The staff of any Army already has more information than
it can use. To install equipment to produce still more in-
formation at a faster rate would further complicate staff
work. What 1is needed 1s not more information but better 1in-
formation, that 1s, information with fewer 1nconsistencles.
Improving the quality of staff information wiil require
considerable thinking and planning together by staff officers,
computer men, and linguists. Thus the purpose of this study

was to reduce the problem to its elemental asgpects for ready




comprehension by the three types of readers with their differ-
ent backgrounds.

Each type of reader will read this thesls for a differ-
ent purpose. For example, the staff officer will be interested
in the linguistic and computer aspects of the problem but
w1ll not be surprised to find that the staff work problems
have been handled in an overly simplified manner. Likewise
the lingulsts; who understand the Infinlite complexity of
language, may expect more than the study provides. However,
he wlill notlce that 1t does force upon us a recognitlion of
the symbollc nature of language, and he should gain insight
into the workings of a staff and a digital computer. The
computer man may be surprised to find so 1little consideration
given to the powerful computational abilities of elsctronlc
computers. However, 1n a study of limited scope much must
be omitted. What was 1ncluded on computers was intended for
the linguists and staff men.

The study made no pretense to dealing with the entire
scope of the problem. Instead, it reduced the problem to 1ts
elemental aspects and, by analysis of typical example of staff
actlion, attempted to show the nature of the problem and the

feasibility of its solution.




CHAPTER II

ELEMENTS OF THE PROBLEM

Staff Information

Army Staff Work.--4 staff 1s literally an organlzation of

minds. It 1s necessary because the problems of modern war
are much too complex for a single human mind. It i1s similar
to the "front office" of an industrial organization.

The Army's fleld manual for staff officers deflnes a

general staff and its functions as follows:

The staff of a unit conslists of the officers who
assist the commander in his exercise of command.

The commander and his staff should be consldered as
a single entity. The staff secures such iInformation
and furnishes such estimates and advice as may be
required by the commander, prepares the details of
his plans, translates his declsions and plans into
orders, and causes such orders to be transmitted to
the troops. It brings to the commander's attentlion
matters which require his action or about which he
should be Informed, makes a continuous study of the
situation, and prepares tentatlve plans for possible
future contingencles for the consideration of the
commander. It agssists the commander in coordinating
the efforts of the command. To the extent suthorized
by the commander, it supervises the executlon of
plans and orders, and takes such other action ag 1s
necessary to carry out the commander's intentlons.

There are two types of general staffs: one is the
staff of a commanding general in the fleld; the other 1s The
General Staff of a natlon which is responsible for the direc-

tlon of the natlon's army, prepares the plans for carrylng out




the national military policy, and determines how the fleld
forces will be utilized. OStaffs of intermediate echelons of
command have characteristics of both these types.

The staff of a division commander in the fleld consists
of no more than a dozen officers with thelr clerks. S8taff
coordination 1s accomplished by quick staff meetings. In-
atead of large flles of informatlon, the commander must
depend upon the memories and lntultlons of the staff officers
based on thelr tralning and experience. The problem 1s one
of speed in processing ltems of detalil informatlon.

In staffs of higher levels of command, hundreds,
thousands, and even tens of thousands of staff officers,
aggsistants, and clerks are needed to think through, to re-
member, and to locate in the flles all the complex detalls of
modern varfare. The problem 1s one of a maze of information.
When a new plan, directive, or other important message 1s to
be 1ssued, it must be coordinated with many specialists and
sectlions to make certain that no 1mportant detall is over-
looked. The staff 1s the organization of minds that makes
this coordination possible.

Staff information 1s not produced by a single mind
with a single purpose but by thousands of different indivi-
duals with different backgrounds. It 1is not surprising that
the directives for the many Army activities are full of in-

consistenclies, that much of the information reflects the vlews
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of certaln staff sections and serves their particular purposes
better than those of the Army as a whole or of the nation,
that much staff work 1s actually at variance with the missions
and decisions of the commander. What 18 surprising 1s that
any organlzation of human minds as complex as the combinsd
Army staff sectlons at different echelons of commands works

at all. Considering the difficulties; Army staffs do a re-
markable job. However, the purpose of this thesis is not to
praise past accomplishments, but to look towards future im-

provements.

Inventory Control of Information.--It would be ideal if all

pertinent information from the vast experience of the Army
could be brought to bear on each detailed staff and command
decision. At present thls 1s lmposslible because the volume
of information is so large and the manual processes of
bringing the different sectlions of information to bear are

so slow and cumbersome. ASs a result every staff action is
based on lncomplete informatlon. There 1s always the serious
danger that an essentlal detall has heen overlooked.

The essential detalls are usually available in the
memories and filles of the staff. The problem is to find the
information and to make it avallable when and where it 1s
needed, and in a form that will make 1t recognizable as
pertinent to the staff action belng considered. It 13 a

problem of inventory control, the control of an lnformation
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inventory.

Most of the techniques for stock lnventory control
could be adapted to the control of an Informatlon inventory.
"In stock” and "out of stock” in stock inventory control
would correspond to "consistent" and "inconsistent" in in-
formation inventory control. BStock levels are provided in
antleclpation of requisitions in stock inventory control just
as directives and regulations would be filed in anticlpation
of requests for instructions or approval of proposed actlons.
Serial numbers and catalog numbers are used 1ln stock lanven-
tory control just as c¢ode numbers for items of information
and classification numbers would be used in information in-
ventory control. Data on location, substitute ifems, sources
of supply are helpful 1n stock Ilnventory control and would
be helpful in information inventory control.

However, before inventory control techniques can be
put to use, we must deal with identification, classification,
and organization of information. In other words, we must

deal with the problem of language.

Language

In this study, two forms of Army language were recog-
nized. First 1s the language of standard forms and customary
expressions that we term "conventionallized language.”" Second

1s normal, unrestricted language.

Conventionalized language.--The problem of the mechanization
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of Army staff work will be greatly simplified by the fact
that the majority of the information written and transmitted
In the Army 1s already on printed forms or in letters or
messages written 1n a prescribed manner. For example, the
staff of a major Army makes use of over five thousand printed

forms. Form 285 1s an accldent report form; Form 726 is the

installation construction program; Form 5-%0 is the inspection

and service record for air conditioning; Form 5-2 1s the f{ire
report form.

Most letters and messages also follow a standard form.
Thus the form of an operation order is set forth 1n detall
in Field Manual FM 101-5. It prescribes that paragraph 1
will give the situatlon and paragraph 2 the misslion., e. g.

1. ENEMY FORCES OCCUPY HILL Q AND BLOCK OUR ADVANCE
INLAND .

2. THIS FORCE WILL BOMBARD HILL Q AT 05:45 ON 9
AUGUST TO ASSIST IN THE CAPTURE OF HILL Q BY
GROUND FORCE GROUP 463.

Each blank in the printed form or each space in the
standard message 1s usually filled from a 1list of a limited
number of customary expressions or "entries." Each of these
different entries for a glven space In a given form would re-
present a different "elemental concept."” In conventionalilzed
language, each elemental concept 1 always symbolized by one
and only one distinctive group of words.

For the unalded human mind, the process of writing in
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conventionalized language involves remembering the customary
expression for each concept. 3taff personnel must use the
Army dictionary, guldes, signal books, and examples of ap-
proved communications. Even though the process is tedilous,
armles have fought complicated, far-flung battles in which
every message had to be looked up in the signal book before
it was sent and agaln before 1t was read and understood.
Thus the Army with its conventionallzed language has
a means of expression adapted to clear cut yes-no answers.
Now, it is just thils sort of language which 1s also adapted
to the operations of high speed computers which are based
upon the presence (yes) or the absence (no) of an indicator,
such as a hole in a specific location 1n a punched card or

perforatsed tape.

Normal Unrestricted Language.--Although most Army correspondence

1s 1n conventionalized language, an appreclable part is not.
Part of it 1is 1in normal unrestricted language. Thusa 1t was
necessary in this study to gilve consgilderation to the nature of
normal language.

Language 1s an aggregation of symbols and customs by
vhich we express our thoughts or concepts. It hés developed
after much trial and error over thousands upon thousands of
years. It 1s 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 1n the process
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of thinking. Words are vehicles for our thoughts in mental
excursions and flights of fancy. Language 1s the framework
within which we do our thinking. It 1s beyond a doubt our
most valuable heritage.

However, language 13 far from perfect. Normal unre-
.stricted language lacks the logical precision of mathematics.
The same group of words often convey different thoughts ﬁo
different readers. BSimilarly, the same thoughts or concepts
can be expressed Iin many different ways. 1In addition, the
meaning of a written passage comes not from just the words
used in the passage but also from lmplication, often subtle
implication. This makes 1t difficult for ordinary language
to be handled by machines which are primarlily adding and
sorting devices. Before the full potentialitieé of elsctronic
data-processing can be explolted, considerable "language

engineering” is required.

Electronic Data-FProcessing

Digital Computers.--Staff Iinformatlon and language have been

discussed. The third element of the problem 1s the electronic
processing of information by a diglital computer with 1its asso-
ciated automatic file.

Even though a digital computer 1s complex; has many
parts, and works at phenomenal speeds, 1t 1s stl1ll a counting
machine. As such;, 1t 1s related to the primitive abacus and

the everyday office adding machine. The abacus has beads
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which are elther moved or not moved lnto the counting posi-
tion. The adding machline has teeth on counting wheels that
are elther indexed or not Iindexed. The digltal computer has
a generator that makes even continuous pulses that are seither
passed or not passed by the radio-like circuits of the com-
puter. This 1a illustrated in Figure 2.

The abacus uses a five-bead quinary system. The add-
ing machline uses a ten-key decimal system. A computer works
in a two-position system of pulse and no-pulse, which are
usually represented by the binary digits of 1 and 0. A
series of a fixed number of these binary digits, or "bits"
as they are called, forms a "word" in computer nomenclature.
These "words” have meaning depending upon the code and num-
ber system used. Some number and code systems are shown in
Figure 3.

The difference between the office adding machine and a
modern digltal computer is more than size, speed, and number
syatem. First, a computer can compare two numbers and shift
from one seqQuence of lnstructlons to another 1n accordance
with the result of the comparison. Second, once lnatructed
a computer can control itself to follow lengthy instructions
in carrying out involved calculatlions including deductions
bagsed on comparisons.

Comparison of two numbers or "words" 1s a subtraction

process. One number 1s subtracted from the other. If there
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N W E W N W W, W W, I g M

Figure 2. Illustratlon of Coding by Passing
or Not Passing Pulses
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BINARY NUMBER SYSTEM (Addition}

1 1 1 1 1 1 1 1
2048 1024 512 256 128 64 32 16

0 1 0 1 0 0 0 0

@+  oH
o
o
o

1024 256 = 1288
MODIFIED BINARY SYSTEM (Addition)
1 1/ 1 1 1 1 1 1 1 1 1 1
2000 1000 500 250 125/ 6% 32 16 8 4 2 1
0 1 0 1 O 0O O O o 1 1 1
1000 250 4y 2 1= 1257
.2421 SYSTEM (Addition)
1 1 1 i/ 1 1 1 1/ 1 1 1 1
200 400 200 100 20 40 20 10 2 4 2 1
0 1 1 o/ o 1 1 o/ o 1 1 0
400 200 4o 20 ¥ 2 = 666

TELETYPE LETTER CODES

o 11 0 0o/ 110 0 o0/ 1 0 0 1 1
. “N " n 0 " “H- n
ALPHABETIC ORDER LETTER CODES
o o o011 0090011 1 010 O

1 1 16 4
nzn nyw nogt
HG " nat e

Figure 3. Examples of Number and Code
Systems
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Subtraction

l‘lsll
n/ N—JT Subtr-
action No Difference
1,23 Nanp -
E 3 Clreult 555 00000 0 0
n/ n r
0001/00101 M"es”
;o 000 1§o 0101 MYes”
0 0000D0/O000D00O0 Agreement
“E" ”3"
n/ N—rt subtr- Difference
actlon
"o Circult | /[ __n né
/n / 01000/01001
0001/00101 "Yes"
1000/00000 “No"
1001/00101 Disagreement
Figure 4. Illustration of Comparison by
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COMPUTER UNIT

including
b'. AUTOMATIC FIIE b. HIGH SPEED ¢. Pulse Generator
INTERNAL MEMORY d. Coding Clrcults
including e', Control Clrcults

f. Buffer Storage e". Arithmetilic Circults

T~

h, SUPERVISORY
CONTROL UNIT

N

a. PERFORATED TAPE g. HIGH SPEED
RECEIVERS PRINTER

Filgure 5. Typical Digital Computer Installation
with Automatic File
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1s no difference, there 18 agreement. If there 1s a differ-
ence, there 1s disagreement. Figure 4 1llustrates this
operation.

The elements of the digltal computer, as shown in
Figure 5, may now be llsted in greater detall.

a. In-put mechanisms, such as perforated tape receivers,
by which data and instructions are put into the automatlc
file and internal memory.

b. Internal memory 1in which numbers, words, and instruc-

tions are stored.

b'. Automatic flle to store
information waiting to be pro-~
cessed by the computer and re-
ference information tooc volumi-
nous for the internal memory.
¢. Pulse generator which makes pulses to be counted.
d. Coding circuits which make numbersa or words by count-
ing or not counting pulses in accordance with iInformation

recelved from the memory.

e'. Control circuits to - e". Arithmetic circults
control the arithmetic cir- for manipulating the numbers
cults in accordance with in- recelved from the memory to
structions received from the accomplish the basic opera-
memory . tions such as addition, sub-

traction, multiplication,
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division, comparison, and
shift in instructlons.

f. Buffer storage to recelve information from the com-
puter until 1t can be handled by the out-put mechanlisms.

g. Out-put mechanisms such as the high speed printer
to disclose the resulis of computer processes.

h. Supervisory control unit to start and stop the com-
puter, check 1ts operation for fallure of component parts,
and supervise problems 1in process.

A computer has limitatlions. The princlpal limitation
comes from the intricacy of thse instructions required. 1In
spite of the reputation of belng a "giant brain,” a computer
is "simple minded." It must be instructed in every step it
takes. If it encounters an unforeseen situation for_which
no instructions have heen gilven, 1t cannot devise 1ts own
instructions, no matter how slmple or obvious the alterna-
tive may be. Thus instead of thinking of a computer as a
giant brain that can solve our problems.for us at the punch
of a button, it is better to think of it as a high spsed
mechanical c¢lerk. When properly instructed, this clerk can
do volumes of mathematical and clerical work that otherwise
wvould be left undone for lack of time.

High speed digital computers were first put to work
solving complicated mathematical problems in ballistics,
aerodynamics, nuclear physics, and the like. In this field




22

the term "computer" i1s usually employed since the emphasis

1s on lengthy computations. More recently, digltal computers
have taken on the less complicated but more numerous problems
of business and industry such as 1nsurance statistlics, pay
rolls, billing, Ilnventory control, and cost accounting. In
this field the term "electronic data-processing syatem".is

more commonly used since the emphasis 1s on "data reduction.”

Automatic Flles.~~The automatlec flle that forms a part of

most electronic data-processing machine installatlions 1is
usually a collection of magnetlic tape units. These units do
not differ much 1n appearance and operation from home tape
recorders used to "file" music. It 1s also similar to the
telephone time-of-day service +that 1s avallable in most
cities. An automatic file keeps continuously on file the
current time of day, and the information 1s avallable by

dialing a certain number, for example:

JA 2 8550: PROTECT YOUR VALUABLES WITH A SAFETY
DEPOSIT BOX. l2:45,

Usually a person dialing the number has a clock and desires
to correlate hls time with the Information in the flle as fol-

lows:
CLOCK: 12:47

JA 2 B550: 12:45
02 IS THE DISCREPANCY
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Just as punched card sorting machines can sort out a
glven card from a file of cards by matching the holes in
certaln positions, a digltal computer can read a long number,
refer to the proper magnetlc tape unit, search the tape for
the number that corresponds and copy the assoclated informa-
tion from the flile. 1In other words, a digital computer can
look up a pollicy number in the automatie file of an insurance
company and print 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 digital computer can read a group of words,
compare 1t with groups of words in an automatic flle and
print a message. Usling thls princliple, certain libraries
have developed special purpose miachines to search, select,

and copy data from speclal coded flles.

Computer Programs.--Before a dliglital computer can be put to

work on a problem, a "program® must be prepared. The uninit-
iated is usually surprised at the amount of detailed in-

" a computer must

structions required. Being "simple minded,
be told what to do at every step. ZEvery possible situation
that might occur in the process of the solution must be anti-
cipated and a specific instruction given. "Programming" is
tedious, time-consuming work requiring complete accuracy.

Since human errors are ilnevitable, after a program has been

devised, 1t must be "debugged." This process takes more time.
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A small part of a program of computer lnstructions 1s
given here for illustratlon. The program is one that might
be used by a computer 1n locatlng a word in & code book in
order to assign the approprlate code number. A flow dlagram
(Figure 6) is also shown %o illustrate the memory cells
filled with the necessary lnstructions and data, and the pro-
cess In the operation of subtracting two numbers to determine
vhether they agree or dlsagree.

Some of the numbers stored 1n the memory serve as in-
structlons to the computer while others serve as data to Be
processsed, such as qQuantities and code numbers for words.
Each number is stored in a numbered cell in the memory called
an "address.”

A computer instruction 1s a number like any other num-
ber in the memory cells except 1n the manner in which 1t 1s
used by the computer. If, in accordance with a previous
instruction, a number 1s routed into the control circuits,
it becomes an order to be executed by the computer. The same
number routed into the arithmetic circuits becomes data to be
processed. By proper Instructions an order can be routed
into the arithmetic circults and changed. This device en-
ables the computer to alter its own lnstructions automatically.

There are three ways of locating information in a com-
puter memory or automatic file. With a "random access

memory,"™ the computer acts as a telephone exchangé and connects
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directly with the memory unit deslred.

With a "series access memory," an item of data 1is lo-
cated by scanning: all addresses pass by an lnspection point
and are examined in turn. This process 1ls comparable to run-
ning your finger down a 1list of names untll the eye spots the
name ln questlicn.

With an "indexed random access memory," the third way
of locating information, the computer first refers to the
index to determine the address and then makes the correct
connection. Thls process is comparable with playing a game
of ten questlions, each answered yes or no. This process is
illustrated in the following computer instrmetions for locat-
ing a word in a code list. The computer refers to the middle
word in the list of code numbers to determine 1if the word in
Question is in the first half or second half of the list.
More specifically the computer determines by subtraction
whether the alphabetic order code number of the word in
question 18 equal to or more than the alphabetic order code

number of a certain word from the list. 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 512th
word? Yes.; 768th? No.; 640th? No.; 576th? No.; 54kth?
Yes.;‘ 560th? Yes.; 568th? No.; 564th? No.; . . . . "
wvherein the numbers differ by 256, 128, 64, 32, 16, 8, 4%, etc.

An order, #001, in a program of computer instructions
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might read, "564 111 002 112" which, translated, 1s as follows:
#001

. 564 -- ADDRESS OF 1ST NUMEBER -- 08 15 18 14 00 00 -- HORN

111 -- ADDRESS OF 2ND NUMEER -- 08 15 15 12 00 00 -- HOOK
002 -- INSTRUCTION TO SUEBETRACT 2ND NUMBER FROM THE 1ST
112 -- ADDRESS OF THE RESUIT -- 00 00 03 02 00 00

The computer, by this instruction, compares the word
being looked up in the list, "HOOK," with the 564th word in
the 1ist, "HORN.," The next step 1s to determine whether the
numbers for the two words agree; in other words, to ask 1f
the result of the subtraction ls zero.

#002
112 -- ADDRESS OF 15T NUMEER -- 00 00 03 02 00 00
000 -- BLANK
011 -- (TEST FOR ZERO., IF YES, SHIFT TO INSTRUCTION
o021 SHOWN AS 3RD ADDRESS

The answer 1s "NO," so another word must be selected
from the list for test. The second word selected was sepa-
rated from the first word by 256 words, which is approxlimately
one-fourth of the total number of words iﬁ the l1list. This
number was halved to become 128 for the next selection, then
64, then 32, and so on for the successlve selections. It 1s
possible for the process to continue until the number of words
between each selection becomes 1, whlch would 1ndlcate that

the two words nearest in alphabetic order to the word 1in
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question had been tested. No agreement on the different

tests to this polnt would indicate that the word in question
was not 1in the list. The computer would then shift to the
gseries of lnstructions, beglinning with #031, for the operation
when the word in question is not contained in the list. In-

structions #003 and #004 would test for this situation.

#003

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

114 -- 2ND ADDRESS -- 000000000001
002 -- SUBTRACT 2ND RNUMBER FROM 13T
115 -- RESULT -- 000000000003
#004
115 -- ADDRESS OF 15T NUMBER -- 000000000003

000
011 -- (TEST FOR ZERO, IF YES, SHIFT TQO INSTRUCTION
031 SHOWN AS 3RD ADDRESS

Since the answer to this last test was no, the next
step is to halve the number of words between words selected

from the list.

#005 |
113 -- ADDRESS OF 1ST NUMBER -- 000000000004 -- (NUMBER OF
WORDS AWAY
116 -- ADDRESS OF 2ND NUMBER -~ 000000000002 FROM LAST
SEIECTION

004 -- DIVIDE 1ST NUMBER BY 2ND
113 -- ADDRESS OF RESUIL -- 000000000002
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Before making the next seleciion from the list, 1t must

be determined whether the word in question, "HOOK,"” is ahead

or behind the last word selected from the 1ist, "HORN." Deter-

mining wvhether the result of the subtraction was positive or

negative will determine in which direction on the list the

computer should move in making its next selectlon.

112
ooo0
01l2

009

001
113
102
001

000
000
010
001

#006

-- ADDRESS OF 18T NUMBER -- 00 00 03 02 00 00 -- sRESUﬂT

-- (TEST FOR NEGATIVE SIGN.

OF #001

IF YE3, SHIFT TO

INSTRUCTION SHOWN AS THIRD ADDRES3S

#007
-- ADDRESS OF 1ST NUMBER --
-- ADDRESS OF 2ND NUMBER --
-- SUBTRACT 2ND NUMBER FROM
-- ADDRESS OF RESULT --
#008

564
002
18T
562

111 002 112 -- 1ST ORDER
-- NUMBER OF WORDS AWAY
PART OF 1ST NUMBER

111 002 112

-- SHIFT TO INSTRUCTION INDICATED BY 3RD ADDRESS

The computer now starts another cycle to test another

word, "HOOK," selected from the 1list with the word in question,

"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 2KD NUMBER FROM 18T
112 -- ADDRESS OF RESULT -- 00 00 00 00 00 00

#002
112 -- ADDRESS OF 13T NUMBER -- 00 00 00 00 00 0O

000
011 -- (TEST FOR ZERO. IF YES, SHIFT TO INSTRUCTION
021 SHOWN AS 3>RD ADDRESS

#021
THIS IS THE FIRST ORDER IN A SERIES OF INSTRUCTIONS TO BE
FOLLOWED AFTER THE WORD IN QUESTION, "HOOK," HAS BEEN LO-
CATED IN THE LIST OF CODE NUMBERS AS THE 562TH WORD.

The ten orders shown in the flow dlagram as stored in
cells #001 through #010 are only a small part of a complete
program, but they are sufficient for the purpose of 1llustra-

tion (see Figure 6).

Limits of the Study

Stages in Complete Electronlc Processing of Army Staff Actlons.--
Complete electronic processing of Army staff actions will

logically develop 1in three stages. The first stage, which
1s now getting underway and will be completed In the next
decade, consists of processing the numerlical data of account-

Ing and inventory control of personnel and logistles. The
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MEMORY CELIS
#001 - 56"" 111 002 112 ° . @
#002 - 112 000 011 021 #111 - 08 15 15 12 00 00 - HOOK
#003 - 113 114 002 ‘115 #112 - 00 00 03 02 00 00
#004 - 115 000 011 031 #113 - 000000000004
#005 - 113 116 004 113 #1114 - 000000000001
#006 - 112 000 012 009 #115 - 000000000003
#007 - 001 113 102 001 #116 - 000000000002
#008 - 000 000 010 001 o o a
#009 ~ 001 113 101 o0l #561 - 08 15 15 06 00 00 - HOOF
#010 - 000 000 010 001 #562 - 08 15 15 12 00 00 - HOOK
e o s #563 - 08 15 16 05 00 00 - HOPE
#021 - (Word in the 1list) #564 - 08 15 18 14 00 00 - HORN
#031 - (Not in the list) -
| )
Instruction 13t Number 2nd Number Result
564 111 002 112 081518140000 081515120000 000003020000
\/ \/ \/
CONTROL CIRCUITS MATHEMATICAL CIRCUITS
001 - Add. (-) |081518140000 - 081515120000 = 00000%02000(
002 - Subtract.
003 - Multiply.
004 - Divide.
010 sShift. IN PUT DEVICES
011 - If zero,
© shift. \
012 - If nega-~
tive, shift CODING PULSE
s e CIRCUITS GENERATOR
101 - Add %o 1lst
part of
instruction.
102 - Subtract
from lst of \ML
instruction.
oo OUT PUT DEVICES
Figure 6. Computer Programmed to Locate a Word

In a L1

3t of Words
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next stage will be the processing of language data contained
in forms, letters, and messages written with customary ex-
pressions and the standard forms of conventlionalized language.
This thesls was wriltten as an introduction to this stage.

The final stage will be the processing of normal unrestrilcted

language.

Language as Symbollc Loglc.--Considerable thought and study

were glven to the problems of processing normal unrestricted
language. These works were studled:

Basic vocabulary such as C. K. Ogden's Basic English.

Systems of classificatlon of words such as P. M.

Roger's ‘Thesaurus;

The sentence as understood by structural lingulsts
such as Charlegs C. Fries, Donald J. Lloyd; and Harold
Whitehall,

Techniques of machlne translation such as those of
Dr. leon Dostert at Georgetown University.

It seems that language, both conventionallzed and un-
restricted, 1s a subtle, complicated form of symbolic loglec.
Words, expressions, sentences, paragraphs, and_compositions
are all symbols for conc¢epts ranging from simple elemental
concepts to lnvolved complex concepts. These symbols for con-
cepts have meaning through their relationshlp to symbols for
other concepts and; as such, form polnts or areas in what

was visualized as "planes of understanding.”




32

It was concluded that the development of the problem
of electronic processing of normal unrestricted language will
require enormous work by sklllful linguists and 1s beyond
the scope of this thesis. Accordlngly this thesis was
limited to the conslderatlon of processing conventionalized

language.

Demonstration.~~The techniques of lnventory control of items

of material have been highly developed and are belng adapted
to Army problems. These techniques are also belng adapted

to the problems of Army personnel accounting facllltated by
the ldentificatlon and classificatlion of Army personnel by
serlial numbers and military occupatlonal speclality numbsrs.
It was assumed, for the purpose of this thesis; that Inventory
control technliques ¢could also be adapted to the problems of
control of an inventory of information provided the items of
Information can be identified and classified.

This thesis demonstrates a method that might be used
for identification and classification of items of Army in-
formation contained in missions, studlies, declslions, plans,
directives, and reports. The method is based on "situations."
The Army deals with situations, which with negligible ex-
ceptions, are expreésed in written form. The situations
range from the formal "estimate of the situation' prepared
by the commander and hls staff as a basis for decisions on

fighting a campaign down to the memo on the personal request




33

of Private G. I. Joe. In between these two extremes are the
scheduled bombardment of a certaln hilll and the request to

air conditlon a certaln bullding. There are general classes
of situations and specific situations within a class. 8Situa-
tions are made up of what might be termed "characteristics,"

' or "dimensions.” In like manner, there are gene-

"factors,'
ral classes of dimensions and specific dimensions. These
specific dimensions are the "elemental concepts” or units of
Information that would be controlled in an inventory of 1n-

formation.

This somewhat abstract classification of information
may be better visualized by thinking in terms of printed
forms. A class of situations would be comparable to a
printed form with its ldentifying form number. A specific
gituation within a class would be comparable to a completed
form with the various blank spaces fillled in. A factor or
class of dimenslions would bes comparable to the title of =z
blank space on the form, such as in the case of our G. I.
Joe, height and sex. A specific dimension or elemental con-
cept would be one of the "customary entries" for the blank
space such as "71 inches” and "male."

In additlon to the demonstration of a method of
identifying and classifying information, the thesis demon-
strates 1n outline form the procedure that might be followed
in processing information expressed 1n conventlonalized

language. From these demonstrations 1t was concluded that
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the Staff Control Computer could correlate information 1ln
messages with the misslons and other information in the files
of the staff, provided the Iinformatlon 1ls expressed in con-

ventlonallzed language.
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CHAPTER III

ELECTRONIC CORRELATION

Comparisons

Manual Staff Work vs. Staff Work with a Staff Control Com-

_pgggg,-~First let us compare the essentlal difference between
present day staff work and staff work as it might be with a
Staff Control Computer. In both cases, judgments and deci-
slons would be by the commander and his staff officers--by
human minds. However, the commander and hils staff officers
must have available pertinent lnformation upon which to pass
judgment 1n making decisions. The difference between the
two methods of staff work would be in the manner in which
the information 1s stored and brought out for consideration.
In present day manual staff work, the 1nformation
needed 1s either in the memorles of the staff officers and
the current orders or in books and filles, depending upon
whether the staff is for a division or a larger army unit and
whether the staff actlon is in battle or 1n peacetime. The-
staff officers of a division in battle depend upon the opera-
tion order with i1ts many annexes, the situation reports, and
thelr memories. The problem comes not from a2 mass of 1in-
formation but from the need for utmost speed and accuracy 1in

every detall. A single item in a lengthy bombardment schedule
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and the change in position of a single battallion could spell
disaster i1f not lmmediately correlated.

In the staff of a larger Army unit, particularly in
peacetime, the problem 1s a2 maze of information stored in
voluminous central files ilncluding books of regulations,
guldes, standards of procedure, and the like; 1n numerous
convenlence flles; and 1n the memories of staff officers and
their clerks. The information 1s brought out for considera-
tion 1n relation to a particular staff action by coordinating
the staff action with the different sectlions and divisions of
the staff. In all bubt exceptlonal cases, this means passing
the plece of paper, which spells out fhe staff actlon, from
person to person. As has already been sald, this process
usually takes days and sometimes takes months. It 1s a cum-
bersome process but necessary 1f a staff 1s to avold the
danger of overlooking an essential detall.

With a Staff Control Computer all essential informa-
tion, including the overall plans and the decislons from
previous staff thinking, would be flled on magnetic tapes or
other means of automatic filing. Instead of depending on
human memories in passing a plece of paper from person to
person, a plece of perforated tape from the tape perforating

attachment on a typewriter would be passed to the reading

mechanism of the Staff Control Computer. The computer would

then extract the pertinent information from the automatic i
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file. The particular staff action would then be compared

vith the pertinent information and inconsistencies noted.

Most staff actloans, of cdurse, would be in accordance wilth
missions and previous ataff declisions and thus would be passed
as consistent with the pertinent information from the file,
¥When inconsistenclies are encountered, the nature of the 1n-
conglstency, together with the staff action in which it 1s

contained, would be typed out by the computer.

- Mechanical Thinking vs. Reflective Thinking.--3ince the auto-

matlc file would contaln all the pertinent informatlion and
2ll the command decisions previously made, it 1s natural to
ask, "Why not let the Staff Control Compuﬁer wrilte the message
and dispatch it without bothering the staff officer?” Such a
procedure, however, would be equivalent to letting the 3taff
Control Computer do the thinking for the staff.

The computer 1is quite adequate for mechanical thinking,
and much of the mental activity of thousands of staff officers
and clerks in staff work today 1s robot-llke mechanical
thinking. This includes such things as looking up the regu-
latlons, following the standard gulde, implementling orders
by dilsseminating the same information receilved, adding two
and two to get four, and the like. Mechanlcal thinking can
be performed faster and more accurately by a computer.

Of course, mechanlical thinking l1a not the only kind of

thinking needed by the Army; reflective thinking is also
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required. This 1s a twofold process; the human mind analyzes é
its experiences and knowledge, discerning similarities and
differences and evaluating thelr slignificances. 1In reflective
thinking on a problem, a possible solution 1s envisioned and
tested for logical concord with the mind's evaluation of past
experlence and knowledge. No mechanical-minded computer can
do keen, versatile reflective thinking.

Although the thinker's dlscernment and evaluation
abllity, 1n reflective thinking, 1s of primary importance,
the amount of experience and knowiedge of t.ﬁe problem is also
important. Other things being equal, the thinker with the
'greater amount of knowledge of the problem should obtain the
better solution. The vast experience of the Army could be
evaluated and filed in the automatic flile. The Staff Control
Computer could then make the experience of the whole Army |
avallable to broaden the background of knowledge for the re-
flective thinking by each staff officer. Thus, though a
computer cannbt do reflective thinking, 1t coﬁld greatly 1m-
prove the reflective thinking of staff officers.

Procedurs

Example of Typical Staff Work.--An example of a typical staff -

action was selscted for study of the problems of testing the
information 1n a c¢ommunication for consistency with policies
and command decisions stored in the automatic file. In the

example, which is shown in full in Appendix A, an actioﬁ i3
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planned by the commander and staff of a military camp, and a
request for approval of the action l1s submitted to higher
command. Appendix A gives the request, which 1s for the ap-
proval of air condltioning of a certéin bullding together
wlth the regulations covering such requests. In addition,
an example 18 glven of each of the three types of replies
applicable to such reguests: (1) the request 1s forwarded
for approval by the Department of the Army; (2) the request
1s returned for additional information 1n justificatlon of
the requesty; and (3) the request 1s approved. The example
1= typical of most routine staff work, particularly in peace-
time.

It 1s natural to think of the Army as fighting big
battles and accomplishing great missions. The big mission
usually captures our attention so that we lose sight of the
fact that wars are won by many little actions. A rifle must
be aimed and the trigger pulled. The wind direction and velo-
city must be determined and set in the fire-control computer.
The proper size ball bearings must be avallable when needed.
In the Korean war, at one time, the problem of dry socks be-
came paramount: soldliers’ feet were freezing for the lack
of them. The control of many small actions 1s as vital a
part of good staff work as formulating the overall plan.

Whether a proposed actlion 1s to bombard a certain hill,

atom-bomb a certain rail center, ship a load of socks, or ailr
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condition a specific building, the mechanlcal process within
4+he staff is much the same. 4n actlon 1s proposed and then
evaluated by the staff In terms of information avallable to
the staff either in flles or the memorles of the staff offi-

cers from thelr past studies and experience.

General Degscription.--Now let us visuallze how a staff equlpped
with a Staff Control Computer might handle correspondence
written in conventionalized language wherein each item follows
the standard form for its particular subject and all the ex-
Pressions used are the customary expressions.

Assume that a request for approval of alr conditioning
a certaln building i1s submlitted and that such a request can
be forwarded to the Department of the Army only when some
ten items of Information are furnished in justification. If
an 1ltem of information 1s omitted, the request should be re-
turned for additional justilfication in accordance with pre-
determined policy. Assume, however, that the staff officer
handling the request prepares an indorsement to forward the
Tequest to the Department of the Army. In other words, as-
sume the staff action proposed i1s lnconslstent with predeter-
mined polilcy.

Typewrliters equipped with tape perforating attachments
would be used. The perforated tapes corresponding to the re-
quest and the reply, which constituge the staff actlon, would

be fed lnto the tape reading mechanism of the computer. 1In
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most cases, of course, staff actions would be Iin accordance
with plans so that the computer after testlng the proposed
staff action would indicate that 1t 1s "CONSISTENT." 1In the
example, however, the computbr would determlne that the staff
actlon proposed was to forward the request when the correct
action would be to return the request for additional jJjustifi-
cation. Thus, in the example, the computer would have to
indicate that the proposed action is "INCONSISTENT." Also,
the nature of the inconsistency would be typed out by the
computer on the high speed printer.
Five steps would be required in the process.
a. The class of situation to which the staff action
pertalins would be determined.
b. The proper standard form for the class of situatlion
would be determined.
c. The elemental concepts of the staff action as indi-
| cated by the expressions used in the correspondence
would be identified.
d. The concepts used would be tested for consistency
and 1inconsistency with command declsions, plans,
and policies ag expresszsed by information in the
files.
e¢. Inconsistent c¢oncepts, 1f any, would be 1identified
and printed out by the computer. Otherwise the com-

puter would Indicate that the proposed staff action
1s "CONSISTENT."
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These computer operatlons, shown in Flgure 7, will be
described in general at this point and in more detall In the
five sections that follow. First, the situation would be
1dentified by a code number such as 673.11l. The first part,
673, 1s the gross file number of the correspoandence. The sub-
ject of the correspondence, "Installation of alr conditioning
equipment,” 1s No. 1l on the list of subjects under the file
number of 673.

The standard staff action in this situation, 673.11,
is shown in FPigure 7 as a request from a2 camp togekher with
one of three possible replies: (1) an indorsement forwarding
the request, (2) an indorsement returning the request for
additlional information, and (3) an indorsement approving the
request. The standard form 1n wvhich such requests and replles
are written would be secured from the automatic file. The
standard form in the example has 24 spaces for units of 1in-
formation: (01) the fort or camp submitting the request,
(02) the date of the request, (03) the number of the room or
rooms to be alr condltioned, (04) the number of the bullding,
(05) the character of the building, (06) the size of the
space, (07) the number of occupants, (08) the use of the
gpace, and so forth.

The specific entries for the different blank spaces of
the standard form as contalned in the staff action would next

be determined. The computer would c¢all up in turn each of
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the possible entries for each of the 24 spaces and compare
these with the entry for each space in the staff action.
When they match, the elemental concept would be identified.
For example, the possible entries for the first space (01),
the addresser of the request, would be Ft. Alpha (01:1001),
Ft. Baker (01:1002), Op. Gamma (01:1003), etc., which when
compared with the entry in the staff action would match with
Cp. Gamma, thus 1dentifying 01:1003 as one of the elemental
concepts that dlstinguishes the speciflc situation of the
staff action.

When all the blank spaces of the standard form have
been determined, the computer would have a chaln of elemental
concepts which completely identlfy the specific situation,
i.e. 01:1003 (Cp. Gamma), 02:531110 (10 November 1953},

03: 9999 (room numbers not given), 04:38424 (Building 38%24),
05:3 {temporary building), 06:40 (between 2500 and 3000 sq.
ft. of space), 07:18 (from 50 to 60 occupants), 08:213 (a
classroom) ... 1%:99 (activity requiring'air conditioning
mission is not given) ... 20:1 (indorsement forwarding the
request for approval by higher command), etc.

The regulations and command deciaions would be contained
within the automatlic flle as statements of consistent or in-
consistent relationships between elemental concepts. For
example, if the space 08 had been filled with an elemental

concept identified by numbers 08:100 to 08:199 (including
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such elemental concepts as 08:111 a dental clinic, 08:151 an

operating room, etc.), the request for air conditioning could

"be approved under existing policy. In this case an indorse-

ment including the elemental concept 20:3, "is approved,"”
would be conegistent with policy, and either of the other two
posaible indorsements, 20:1 or 20:2, would be inconsistent.

The specific situation shown in the example, however,
contains the elemental concept 08:213, a classroom. Thus the
request cannot be approved, but 1t can be forwarded to the
next higher command for approval provided ten 1tems of informa-
tion, 05 through 14, are given in the request as justification.
In the illustration, the last item of Information was omitted
as indicated by the e¢lemental concept code number 14:99. In
such a case, the request should be returned for the missing
information by an indorsement containing the elemental con-
cept 20:2, "is returned for additional justification.”

Either of the other two possible actions 20:1 or 20:3 would
be inconsistent. BSince the indorsement of the illustration
contalns the elemental concept 20:1, the staff actlon is in-
consistent, as shown in Figure 7. The sections that follow
glve a more detalled description of thls process of determin-

ing inconsistency.

-Identification of Class of Situation.--One of the prime

missions of an Army commander and his staff 1s to antlclipate

future situations and to plan for possible future contingencies.
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PERFORATED TAPE OPERATIONS AUTOMATIC FILE
File number ~./S3ecure from fil File number
T3 list of appli- Subjects
cable subjects 673
, 3 ' 11 Install air con.
Subject: Install Identify the 12 Maintain a. c.
alr conditioning situation 13 «oo

673.11

Secure from flls Situation number
applicable form :g Form & entries

entries ‘ 75.11 General
73.11l General

Request & reply ;5 Jdentify entriéﬂ
From: Cp. Gamma. used ln message 01:1001 Ft. Alpha

Approval requested 01:1003 01:1002 Ft. Baker
for air condi- 02:531110 01:1003 Cp. Gamma
tioning of Bldg. 03%:9999 .
38424, Following Oh : 38424
Information is for 05:3 toe
justification. 06:40 : coe
The use of the space 07:18 08:212 a chapel
is:as a classroon. 08:213 08:21% a classroom
(14: No reference 09:3 coe
made to activity 10:090 o
refulring air 11:078 14:1 Alrcraft con-
condltioning as 12:09 trol facility
esgsentlial for the 13:3 coo
accomplishment of 14:99 14:99 Not given
assigned missions.) 15:1
ok R K 16:2
Request 1s 17:10033
forwarded for 18:0009 20:1 1s forwarded
approval by 19:1 20:2 13 returned
Dept. of Army 20:1 20:3 1is approved
Consistent & iIn- | ~673:11
consistent con- Concept
cept relationshil relationships

03:213 - oo

14:99 IF 08:200 TO 08:299

20:1 AND 14:99

THEN 20:2 1s con.
AND 20:1 1s incon.

istent concepts X
20:1-1ncon. AND 20:3 1s incon.

| Print out |
STAFF ACTION, (REQUEST IS FORWARDED...), I3 INCONSISTENT

Figure 7. Flow Diagram of Computer Operations
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Thus with negligible exceptlons, any message and 1ts reply
would pertain to a class of anticipated situations. The first
step for the computer, then, would be to read the perforated
tape corresponding to the message and 1ts reply and to ldentify
the c¢class of situatlon to which the particular staff action
applies. If the correspondence is on printed forms, the situa-
tion would be 1dentified by reading the form numbers. If not
on printed forms but in the standard form of conVentionalized
language, the situation would be ldentified from the gross
file number and the subject of the correspondence.

Feeding thé perforated tape into the tape reading
mechanism would place the staff actlon, written out in bilnary
c¢ode numbers, into the internal storage of the computer.  The
first operation would be to locate the file number. This
could be done by comparing the coded expression (see Appendix
B), 111.11 011.01 001.10 100.10 000.01 001.00 011.00 001.1l1l
111.00 110,01 000.01 010.10 001.00 110.11, "file number,"”
with the coded staff action until the codes for "file number”
are located in the staff action. The file number would then
be indicated as the next coded group, 101.01 001.11 000.01,
"673." This process is shown in Figure 8.

The computer would then use the file number as an ad-
dress in the automatic file to locate the list of subjects
covered by the file number. The list of subjects in the ex-

ample 1s as follows:



COMPUTER INSTRUCTION

S8earch staff adtion for:

111.11
011.01
001.10
100.10
000.01
001.00
011.00
00l1l.11
111.00
110.01
000.01
010.10
001.00
110.11

* Indicates agreement

Figure 8.

# % % % o # F O ¥ ¥ O %
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STAFF ACTION STORED IN
MEMCRY OF COMPUTER

a9 o

110.00
010.10
110.10
001.10
000.11
110.11
111.00
010.00
000.10
000.10
111.11
011.01
00l1l.1l0
100.10
000.01
001.00
011.00
001.11
111.00
110.01
000.01
010.10
001.00
1l10.11
101.01
001.11
000.01
001.00

001.00

PHQOQOO-

Figures)

Carriage Return)
Line Feed;

Line Feed
Letters)

r'lqu'MM. —

Space)

iR EdE~E

Space)
Figures)

P g,

ol =3 Oy

(Space)
Space)

Illustration of Locating Words in
Message by Matching Numbers
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673 SUBJECT:
INSTALLATION OF AIR CONDITIONING EQUIPMENT - 673.11
OPERATION OF AIR CONDITIONING EQUIPMENT - 673.12
MAINTENANCE OF AIR CONDITIONING EQUIPMENT - 673.13
CONSTRUCTION OF COLD STORAGE PLANTS - 673.21
OPERATION OF COLD STORAGE PLANTS - 673.22
MAINTENANCE OF COLD STORAGE PLANTS - 673.23
CONSTRUCTION OF ICE PLANTS - 673.31
OPERATION OF ICE PLANTS - 673.32
MAINTENANCE OF ICE PLANTS - 673.33
INSTALLATION OF REFRIGERATION SYSTEMS - 673.41
i OPERATION OF REFRIGERATION SYSTEMS - 673.k2
MAINTENANCE OF REFRIGERATION SYSTEMS - 673.43
INSTALLATION OF VENTILATION SYSTEMS - 673.51
OPERATION OF VENTILATION SYSTEMS - 673.52
MAINTENANCE OF VENTILATION SYSTEMS - 673.53

This list would be transferred from the automatic flle
to the internal memory of the computer. Next the subject of
the correspondence would be l1dentified in the same manner as
i the file number was ldentified. This is shown 1n Figure 9.

Reading the number correspondlng to the subject from

the list which agrees with the subject of the correspondence
would identify the sltuation number, 1.e.
101.01 001.11 000.01 111.00 101.11 101.11
6 7 3 . 1 1
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STAFF ACTION 673 SUBJECTS SITUATION NUMBERS
I 001.10 * 001.10 I
N 011.00 * 011.00 N
s 001.02 * 001.01 s
T 100.00 * 100.00 T
A 000.11 * 000.11 A
L 100.10 *  100.10 L
L 100.10 * 100.10 L
A 000.11 * 000.11 A :
T - 100.00 *  100.00 by N
I 001.10 * 001.10 I K
0 110.00 * 110.00 0 - <
N 011.00 * 011.00 N
(8pace) 001.00 * 001.00 (Space)
0 110.00 * 110.00 0
F 011.01 * 011.01 F
(8pace) 001.00 * 001.00 (8pace)
A . 000.11 * 000.11 A
I 001.10 * 001.10 I
R 010.10 * 010.10 R 101.01 6
(Space) 001.00 * 001.00 (Space) 001.11 7 ,
C ~ 011.10 * 011.10 C 000.01 3
0 110.00 * 110.00 0 111.00 .
N 011.00 * 011.00 N 101.11 1 :
D 010.01 * 010.01 D 101.11 1
110.00 0
101.10 P
000.01 E
010.10 R
000.11 A
100.00 T
001.10 I 101.01 6
110.00 0 001.11 7
011.00 N 000.01 3
001.00 (8pace) 111.00 .
110.00 0 101.11 1
011.01 F 100.11 2

* Indicates agreement

Figure 9. 1Illustration of Method of Identifying

Code Numbers by Matching Information
from Message with Informatlon from
Automatic File
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Determination of 3tandard Form.--The automatic file would con-

taln the standard form for use with each class of situation,
including that indicated by 8ituation Number 673.1l. The file
would also contain a list of elemental concepts, which 1s to
say the expressions customarily used to fill each blank space
in the standard form. Using the situation number, the com-
puter would locate the standard form and lists of customary
entries 1n the automatic file and transfer the information,

as shown below, to the Internal memory of the computer. The
1nforﬁation would be In binary code numbers of 0 and 1, but

is shown here 1n the English alphabet and Arablc numbers for

ease In reading.

ELEMENTAL
STANDARD FORM CUSTOMARY ENTRIES CONCEPTS
HEADQUARTERS FT. ALPEA, N. C. 01:1001
FT. BAKER, FLA. 01l:1002
CP., GAMMA, GA. 01:1003
FT. DELTA, MISS. ' 01:1004
CP. ETA, 8, C. 01:1005
CP. THETA, ALA. 01:1006
FT. IOTA, TENN. 01:1007
FT. KAPPA, ALA. 01:1008
Fr. MU, GA. 01:1009
FILE NUMBER 673 . e e « . .
8 NOVEMBER 1953 02:531108

9 NOVEMBER 1953 02:531109



STANDARD FORM

SUBJECT: INSTALLA -
TION OF AIR CONDI -
TIONING EQUIPMENT.

T0: COMMANDING GENE-
RAL, X ARMY, FPT. MU,
GA;

1. APPROVAL I3 RE-
QUESTED FOR INSTALLA-

TION OF AIR CONDITION-

ING EQUIPMENT

THE FOLLOWING INFOR-
MATION IS FURNISHED

CUSTOMARY ENTRIES
10 NOVEMBER 1953
11 NOVEMBER 1953

FOR ROOM 1
FOR ROOM 2

- L ]
4

'(BLANK)

IN BUILDING 1
IN BUILDING 2
IN BUILDING 38424

L] L »

(NOT GIVEN)
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ELEMENTAL

CONCEPTS

02:531110
02:531111

03:0001
03:0002

03:9999

04:00001
04 :00002
Ok : 38424

04:99999



STANDARD FORM

AS SUPPORTIRG JUSTI-
FICATION FOR AIR
CONDITIORING:

A. CHARACTER OF THE
SPACE I3

B.s BSIZE OF THE 3PACE
IS FROM

C+. THE NUMBER OF
OCCUPANTS IS FROM

CUSTOMARY ENTRIES

PERMANENT BUILDING
SEMI- PERMANENT BUILDING
TEMPORARY BUILDING

(NOT GIVEN)

0 TO 100 3Q. FT.

100 TC 125 8Q. FT's
125 TO 150 8Q. FT.
150 TO 175 3Q. FT.
175 TO 200 3Q+ FT.
2000 TO 2500 SQ;.FT.
2500 TO 3000 8Q. FT.
3000 TO 3500 8Q. FT.

(NOT GIVEN)

1 T0 2 PERSONS
2 T0 3 PERSORNS
3 TO 4 FERSONS

52

ELEMENTAL

CONCEPTS _

05:1

05:2

05:3
05:9

06:21
06:22
06:23
06:24
06:25

06:39
06:40
06:41

06:99

07:01

07:02
07:03"



SPANDARD FORM

D. THE USE OF THE
SPACE IS AS

CUSTOMARY ENTRIES

4 TO 5 PERSONS

30 T0 35 PERSONS
35 TO 40 PERSONS
40 TO 50 PERSONS
50 TO 60 PERSONS
60 TO 7O PERSONS

(NOT GIVEN)

A SPACE AUTHORIZED AIR
CONDITIONING UNDER THE
PROVISIONS OF SR 420-
430 - 1

A DENTAL CLINIC

AN E.E.K. & T. CLINIC

A PHOTOGRAPHIC LABO-
RATORY

A SPACE IN EXCESS OF
THAT PERMITTED AIR CON-
DITIONING UNDER THE
PROVISIONS OF SR 420-
530-1

53

ELEMENTAL

CONCEPTS

07 : 04
07:15
07:16
07:17
07:18
07:19

07:99

08:100
08:101
08:102

08:200



STANDARD FORM

E. THE AVERAGE OUT-
SIDE DRY BULB TEMPERA-
TURE BETWEEN 09:00 AND
17:00 HOURS FOR THE
THREE WARMEST MONTHS
1S

F. THE AVERAGE IN-
3IDE DRY BULB TEMPERA-
TURE FOR THE PERIQOD OF
PIME COVERED IN (E)
ABOVE 13

CUSTOMARY ENTRIES

A CLASSROOM

(NOT GIVEN)

BELOW ‘700 F.
FROM 70° TO 80° F.
FROM 80° TO 90° F.
ABOVE 90° F.
(NOT GIVEN)

700 F.
71° F.
729 P.

89° F.
90° F.

09:

54

ELEMENT AL

CONCEPTS

08:213

08:999

09:1

09:
09:
09:

O &= W

10:070
10:071
10:072

10:089
10:090



STANDARD FORM

G, THE AVERAGE OUT-
SIDE WET BULB TEMPERA-
TURE FOR THE PERIOD OF
TIME COVERED IN (E)
ABOVE IS

CUSTOMARY ENTRIES

91° F.

(NOT GIVEN)

60° F.

61° F,.

62° F,

779 F.

78° ¥,

79° F.
(NOT GIVEN)
1/2 H.P.
3/4 R.P.

1 H.P,

1 1/2 H.P.
2 H,P«s

3 TON

5 TON

7 1/2 TON
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ELEMENTAL

CONCEPTS

10:091

- 10:999

11:060
11:061
11:062
11:077
11:078
11:079
11:999
12:01
12:02
12:03
12:04
12:0%
12:06
12:07
12:08



STANDARD FORM

WILL BE USED.,

I. AIR CONDITIONING
IS ESSENTIAL FOR THE
ACCOMPLISHMENT OF THE
ASSIGNED MISSIONS OF
THIS

CUSTOMARY ERTRIES

10 TON

(NOT GIVEN)

WINDOW AIR CORDITION-

ING UNIT

AIR COOLED PACKAGE
AIR CONDITIONED UNIT
PACKAGE AIR CONDITION-
ING UNIT COMPLETE WITH
AIR DISTRIBUTION SYSTEM
AND COOLING TOWER

AIR CRAFT CONTROL

FACILITY

ELECTRONIC COMPUTING

CENTER

FIRE CONTROL CENTER

L » [

(NOT GIVEN)
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ELEMENTAL
CONCEPTS

12:09

12:99

15:1

13:2

1%:3

14:01

14:02
14:03

14:99



STANDARD FORM

2. FUNDS FOR THE AC-
COMPLISHMENT OF THIS
WORK ARE

CUSTOMARY ENTRIES

AVAILABLE LOCALLY
REQUESTED IN THE
AMOUNT OF:

$5,000.00
$6,000.00
$7,000.00
$8,500.00
$10,000.00

(NOT GIVEN)

BY ORDER OF THE GCOM-
MANDING GENERAL
FOR THE COMMANDING

GENERAL

L] L 3 [

WM. R. OMICRON, COLONEL,
A. G. C.,
ADJUTANT GENERAL

D. K¢ NU, LIEUT. COLO-
NEL, As G. Co
ASSISTANT ADJUTART
GENERAL
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ELEMENTAL

CONCEPTS

15:1

15:45
15:46
15:47

15:48

15:49

15:99

16:1

16:2

17:10031

17:10032



STANDARD FORM CUSTOMARY ENTRIES
Ly F. ETA, MAJOR,

As G Cs
ASSISTANT ADJUTANT
GENERAL

INCLOSURE NO. 1:

DRAWING OF PROPOSED

AIR CONDITIONING.

AJEUD 673 14 DECEMBER

1953.

1ST INDORSEMENT .

SUBJECT: INSTALLATION

OF AIR CONDITIONING

EQUIPMENT .

HEADQUARTERS X ARMY,

FT. MU, GAs

T0: CHIEF OF ENGINEERS,
DEPARTMENT OF ARMY,
WASHINGTON 25, D. C.

COMMANDING GENERAL,

FT. ALPHA, N. C.
FT. BAKER, FLAv
CP. GAMMA, GA.

58

ELEMENTAL

CONCEPTS

17:100033

18:0009

18:1001
18:1002
18:1003

* - -



STANDARD FORM

THE INSTALLATION OF
AIR CONDITIONING
EQUIPMENT AS PROPOSED
IN BASIC LETTER.

CUSTOMARY ENTRIES

REQUEST FOR APPROVAL
OF
(BLANK)

I3 FORWARDED FOR APPRO-

VAL AS AN EXCEPTION TO

DEPARTMENT OF ARMY

POLICY AS SET FORTH IN

SR 420-430-1
IS RETURKNED FOR ADDI-
TIONAL JUSTIFICATION
IS APPROVED

THE CHARACTER OF THE
SPACE IS NOT GIVEN
THE SIZE OF THE SPACE
I8 NOT GIVEN

THE NUMBER OF THE OC-
CUPANTS OF THE SPACE
IS NOT GIVEN

THE USE OF THE SPACE
IS NOT GIVEN

59

ELEMERTAL

CONCEPTS

19:1
19:9

20:1

20:2
20:3

21:01

21:02

21:03

21:04



STANDARD FORM

60

ELEMENTAL

CUSTOMARY ENTRIES CONCEPTS
THE AVERAGE OUTSIDE

DRY BULB TEMPERATURE ‘

I8 NOT GIVEN 21:05
THE AVERAGE INSIDE

DRY BULE TEMPERATURE

IS NOT GIVER 21:06
THE AVERAGE OUTSIDE

WET BULB TEMPERATURE

I3 NOT GIVEN 21:07
THE CAPACITY OF THE

EQUIPMENT TO BE USED

IS NOT GIVEN 21:08

THE TYFE OF EQUIPMENT
TO BE USED IS NOT GIVEN 21:09
TASK REQUIRING AIR CON- |
DITIONING FOR THE AC-
COMPLISHMENT OF AS2IGNED
MISSIONS I3 NOT GIVENS
UNDER TEE PROVISION3 OF
SECTION V OF DA CIRCU-
LAR 113, 16 NOVEMEER
1953, REQUESTS WILL BE
FORWARDED ONLY WHERE
THE INSTALLATION CAN BE
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ELEMENTAL
STANDARD FORM CUST OMARY ENTRIES CONCEPTS

JUSTIFIED AS ESSENTIAL

FOR THE ACCOMPLISHMENT
OF ASSIGNED MISSIONS: 21:10
(BLANK) | 21:99

BY ORDER OF THE COM-

MANDING GENERAL 22:1
FOR THE COMMANDING

GENERAL 22:2

D. I. SIGMA, COLONEL,
A. G. C.
ADJUTANT GENERAL 23:10001
C. 0. KAPPA, MAJOR,
A. G. C.
ASSISTANT ADJUTANT
GENERAL 23:10002

INCLOSURE NO. 2, ADDED:
FUNDS ALLOTMERT
DOCUMENT 24:1
(BLARK) 2k :9

JIdentificatlon of Specific Entries.--The next operation that

would be performed by the computer ls comparable to taking
the dimensions of a particular situation. The standard form

with 1ts lists of entries for the different blank spaces would
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serve as the measuring stick, which is marked, for most di-

mensions, with words instead of numbers.

The process would be to compare the correspondence on

the one hand with the standard on the other hand.

This pro-

cess 1s shown as follows with the astericks (*) indicating

agreemeunt.

CORRESPOKNDENCE
HEADQUARTERS

CP. GAMMA, GA.

FILE NUMBER 673

10 NOVEMBER 1953

SUBJECT: INSTALLA-
TION OF AIR CONDI-
TIONING EQUIPMENT .
TO: COMMANDING
GENERAL, X ARMY,

STANDARD FORM
HEADQUARTERS
FT. ALPHA, N. C+
FT,; BAKER, FLA.
*CP. GAMMA, GA.
FT, DELT'A, MISS,
FILE NUMBER 673
8 NOVEMBER 1953
9 NOVEMBER 1953
*10 NOVEMBER 1953
11 NOVEMBER 1953

SUBJECT: INSTALLA-

TION OF AIR CONDI-
TIONING EQUIPMENT :
TO: COMMANDING
GENERAL, X ARMY,

ELEMERTAL
CONCEPTS

01:1001
01:1002
*01:1003
01:1004 ;

02:531108
02:531109
*02:531110
02:531111



CORRESPONDENCE STANDARD FORM
FT: MU, GA% FT: MU, GA:
1. APPROVAL IS RE- 1. APPROVAL IS RE-

QUESTED FOR INSTALLA- QUESTED FOR INSTALLA-

TION OF AIR CONDI- TION OF AIR CONDI-
TIONING EQUIFMENT TIONING EQUIPMERNT
FOR ROOM 1
FOR ROOM 2
* (BLANK)

IN BUILDING 1
IN BUILDING 2
IN BUILDING 38424 *IN BUILDING 38424
(NOT GIVEN)
THE FOLLOWING INFOR- THE FOLLOWING INFOR-
MATION IS FURNISHED  MATION IS FURNISHED
AS SUPPORTING JUSTI- AS SUPPORTING JUSTI-
FICATION FOR AIR CON- FICATION FOR AIR CON-
DITIONING: DITIONING :
A: CHARACTER OF THE A; CHARACTER OF THE
SPACE IS SPACE IS
PERMANENT BUILDING
SEMI- PERMANENT BUILDING
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ELEMENTAL
CONCEPTS

03:0001
03:0002
* 03:9999
04:00001
04 :00002

* Ol : 384204

0%4:99999

05:1

05:2



CORRESPONDENCE

TEMPORARY BUILDING

Bs SIZE OF THE
SPACE IS FROM

2500 TO 3000 38Q+ FT+ *2500 TO 3000 SQs FI+

ETC.

STANDARD FORM

(NOT GIVEN)
B; SIZE OF THE
SPACE IS FROM

2000 TO 2500 SQ. FT.

3000 TO 3500 8Q@. FT.

Ld » -

ETC.

* TEMPORARY BUILDING

64

ELEMENTAL
CONCEPTS

*05:3
05:9

o * L

06:39
*06:40
06:41

- - L]

ETC.

Through this process the staff action represented dby

the message and 1ts reply would be reduced to a series of

numbers representing the elemental concepts that go to maks

up a specific situation, as follows:

XYZ
673.11

THE REQUEST:
01:1003

02:561110

03:9999

04 : 38424

05:3
06:40

IDENTIFICATION NUMBER

INSTALLATION OF AIR CONDITIONING

EQUIPMENT

CP: GAMMA, GA.

10 NOVEMBER 1953
(BLANK)

IN BUILDING 3842k
TEMPORARY BUILDING
2500 TO 3000 SQ.FT.



07:18 --
08:213 --
09:3 ==
10:090 -
11:078 -
12:09 --
15:3 --

1%4:99 --
15:81 --
16:2
17:10033  --

THE REPIY:

18:0009 ——

19:1 -
20:1 -

21:99 -
22:2 -
25:10002 --

65

50 TO 60 PERSONS

A CLASSROOM

FROM 80° TO 900 F.

90° F,

78° F.

10 TON

PACKAGE AIR CONDITIONING UNIT
COMPLETE WITH AIR DISTRIBUTION
SYSTEM AND COOLING TOWER

(NOT GIVEN)

AVAILABLE IOCALLY

FOR THE COMMANDING GENERAL
Ls F. ETA, MAJOR, A. G. C.
ASSISTANT ADJUTANT GENERAL

CHIEF OF ENGINEERS, DEPARTMENT OF
ARMY , WASHINGTON 25, D. C.
REQUEST FOR APPROVAL OF

IS FORWARDED FOR APPROVAL AS AN
EXCEPTION TO DEPARTMENT OF ARMY
POLICY AS SET FORTH IN SR 420-
430-1 |
(BLANK)

FOR THE COMMANDING GENERAL

C. 0. EAPPA, MAJOR, A. G. C.
ASSISTANT ADJUTANT GENERAL
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24:9 -- (BILANK)

Determination of Congsistent Relationships.--The next process

would be to determine whether the relationships of the varlous
elemental concepts in the staff action are conslstent with
the relationships as conceived by the commander and hls staff
in thelr estimates of the situatlon, decisions, plans, regu-
lations, physical laws, economlc and engineering factors, stc.
For thils purposs, ﬁhe automatic flle would contain lists of
relationshlips between elemental concepts and groups of con-
cepts, showing which are consistent and which are inconsis-
tent.

For example, the Special Regulation SR 420-430-1 1lists
certaln spaces that are authorlzed alr conditloning. These
spaces are elemental concepts that would be assigned identi-
fying numbers such as 08:100 through 08:199. The regulation
reads in part "MECHANICAL COOLING EQUIPMERNT MAY BE INSTALLED
FOR THE TYPES OF ACTIVITIES AND INSTALLATIONS INDICATED BELOW:
Av CLINICS--DENTAL (08:101), E. E. N. & T. (08:102) AﬁD

SPECTAL TREATMENT (08:103),
+~ FORTIFICATIONS--UNDERGROUND (08:111),
C+ HOSPITAL CENTRAL SERVICE FACILITY (08:121),
D. LABORATORIES--ANIMAL HOUSE (08:131), PHOTOGRAPHIC
(08:132), X~-RAY (08:133), DENTAL (08:134), AND
MEDICAL (08:135),
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This relatlon between THE U3E OF THE SPACE to be ailr
condltloned and the staff action of APPROVAL of the request
might be shown in the automatic flle as follows:

20:3 IS CONSISTENT WITH 08:100 TO 08:199
or stated another way,

IF: 08:100 TO 08:199

THEN: 20:3 IS CONSISTENT.
Translated or "recoded,” this relationship would mean that in
the situation (673:11) of a REQUEST FOR APPROVAL OF THE IN-
STALLATION OF AIR CONDITIONING EQUIPMENT, the concept (20:3)
IS APPROVED 1s consistent with the class of concepts (08:100
TO 08:199) the USE OF THE SPACE is as a SPACE PERMITTED AIR
CONDITIONING by the policy,

Special Regulation SR 420-430-1 also states that re-
quests for alir conditloning of SPACES NOT AUTHORIZED AIR
CONDITIONING may be submitted to the Department of the Army,
provided certaln speciflc information is submitted as sup-
porting justification. These items of informatlion are alseo
elemental concepts. The regulation reads: "... INSTALLATION
OF EQUIPMENT IN EXCESS OF THAT FERMITTED BY THIS POLICY
(08:200 TO 08:299) 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:

A; CHARACTER (05:1, 05:2, OR 05:3), SIZE (06:21 TO 06:70),
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AND USE (08:100 TO 08:299) OF SPACE, AND NUMEER OF
OCCUPANTS (07:01 TO 07:54).
B. AVERAGE OUTSIDE (09:1, 09:2, 09:3, OR 09:4) AND
AVERAGE INSIDE (10:070 TO 10:130) DRY BULB TEMPERA-
TURES BETWEEN 09:00 AND 17:00 HOURS FOR THE THREE
WARMEST MONTHS,
C. AVERAGE OUTSIDE WET BULB TEMPERATURE FOR THE PERIOD
OF TIME COVERED IN (B) ABOVE (113060 TO 11:110).
D, CAPACTTY (12:01 TO 12:40) AND TYPE (13:1 TO 13:7)
OF THE EQUIPMENT TO EE USED. |
In additlon teo the regulatlion, there was a Clrcular
that requlred an addltional 1tem of 1nf0rmation. It read,
", .. REQUESTS ... WILL BE FORWARDED FOR CONSIDERATION ONLY
WHERE SUCH INSTALLATION CAN BE JUSTIFIED AS ESSENTIAL FOR THE
ACCOMPLISHMENT OF ASSIGNED MISSIONS (14:01 B0 14:60)." Further,
the staff of Headquarters X Army had ruled that a réquest
would elther state that funds were avallable locally (15:01)
or ask sufficient funds to accompllsh the air conditioning -
(15:45 to 15:70). Thus there were eleven iltems of information
(05:_ THROUGH 15: ) required. The omisslion of any of these
eleven items of information could be shown by 9's in the last
part of the code numbers, 1.e. 05:9, 06:99, 07:99, 08:999,
09:9, 10:999, 11:999, 12:99, 13:9, 14:99, AND 15:99. Then a
statement "NOT 05:9" would means that the item of information
05:  was not omltted. "NOT 05:9, NOT 06:99, NOT 07:99, NOT
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08:999, KOT 09:9, NOT 10:999, NOT 11:999, NOT 12:99, KOT 13:9,

NOT 1%:99, AND NOT 15:99" would indlcate that all items of re-

quired information were contalned in the request, so that the

request c¢ould be forwarded (20:1) to the Department of the

Army for approval.

This relationship might be shown in the

automatic file as follows:

iF:
AND:

THEN :

08:200 T0 08:299
NOT 05:9 AND
NOT 06:99 AND
NOT 07:99 AND
NOT 09:9 AND
NOT 10:999 AND
NOT 11:999 AND
NOT 12:99 AND
NOT 13:9 AND
NOT 14:99 AND
NOT 15:99

20:1 I3 CONSISTENT

If one or more of the required items of information

are missing, the request would be returned (20:2). This re-

lationshlip might be
IF:
AND:

shown as follows:
08:200 TO 08:299 OR 08:999
05:9 OR
06:99 OR
07:99 CR
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08:999 OR
09:9 OR
10:999 OR
11:999 OR
12:99 OR
13:9  OR
14:99 OR
15:99

THEN: 20:2 IS CONSISTENT

Since the blank space 20:_ can have only one of three
entries {20:1 IS FORWARDED, 20:2 IS RETURNED, or 20:3 IS
APPROVED), there are two inconsistent relationships for each
of the consistent relationships shown in the foregoing. Each
relationship could thus be extended to show both consistent
and inconsistent relationships as follows:

IF: oo

THEN: 20:1 IS CRQONSISTENT
20:2 IS INCONSISTENT
20:3 I3 CONSISTERT

THEN: 20:1 IS CONSISTENT
20:2 IS INCONSISTENT
20:3 I8 INCONSISTENT
| IF: P
THEN : 20:1 IS INCONSISTENT
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20:2 IS CONSISTENT
20:3 IS INCONSISTENT

With thls example we see how the relationships neces-
sary for testing an item of Ilnformation are developed from
regulations, decisions, etc. The automatic flle would con-
taln the relatlionshlps needed to test sach of the twenty-
four 1tems of information in the staff actlon; including not
only those relationshlips based on Army regulations but also
relationships bhased on englneering factors, economics, and
the like. The size of the air conditioning unit, 12:09 10
TON, for example, would depend for consistency on: the
locatlion of the building, 01:10035 CP. GAMMA, GA.; the type
of construction, 05:3 TEMPORARY BUILDING; the size of the
space, 06:40 2500 TO 3000 8Q. FT.; the number of occupants,
07:18 50 T0 60 PERSONS; the use of the space, 08:213 A
CLASBROOM; the average outside dry bulb temperature, 09:3
FROM 80° TO 90° F.; the average 1lnside dry bulb temperature,
10:090 90° F.; the average outside wet bulb temperature,
11:078 78° F.; and the type of equipment, 13:3 PACKAGE AIR
CONDITIONING UNIT COMPLETE WITH AIR DISTRIBUTION SYSTEM AND
COOLING TOWER.

In this study, however, it was assumed that all the
elemental concepts in the basic request, 01:_ through 17:_,
vere tested by the 3taff Control Computer at Camp Gamma.

Therefore, it would be necessary for the computer at
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Headquarters X Army to test only the elemental concepts in
the reply, 19:_ through 2%: . The nature of the reply, 20:_,
would be tested for conslstency with the use of the space,
08:_, and the eleven items of information, 05:_ through 15: ,
needed in justification of a request for an exception to the
Army pollcy. The statements requesting that certain informa-
tlon be submitted, 21:_, would be tested for consistency
with the staff actlon of returning the basic request for addi-
tional iInformatlon, 20:2, and the i1tem or items of missing
informatlion, 05:_ through 15:_ . The addressee of the reply,
18:_, would be tested for consistency with the nature of the
reply, 20:_. The words, "REQUEST FOR APFROVAL OF," would be
used, 19:1, or omltted, 19:9, depending on the nature of the
reply, 20:_. The command line of the reply, 22:_, would bs
tested for consistency with the addressee, 18:_ . The signer of
the reply, 23: , would be tested for consistency with the list
of those authorized to sign and release messages. The allo-
cation of funds document, if any, 2#;_, would be tested for
conslistency with the request for funds, 15:_. The process
of thls testing for conslistency might be as followsa:
a. Read from the automatic file the set of relation-
ships pertalning to elemental concepts belng tested,
20:_.
RELATIONSHIP 673:11 -1 (between 08: or use of space

entries and 20: or the entries of approving the
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request, forwarding the request, and returning the

request for additional information).

IF:

THEN:

IF:

THEN:

IF:

08:100 TO 08:199 (A space authorized ailr

conditiocning)

20:1 {forwarding the request) IS INCON-

SISTENT

20:2 (returning the request) IS INCON-

SISTENT

20:3 (approving the request) IS CONSISTENT

08:200 TO 08:299 (A space not authorized

air conditioning)

NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT

“NOT

05:9
06:99
07:99
09:9
10:999
11:999
12:99
135:9
1%:99
15:99

ATD
AND
AND
AND
AND
AND
AND
AND
AND

(The entry 05:9 is the
indication that the
space 05: 1s not fllled.
NOT 05:9, NOT 06:99, etc.
would indicate all the
spaces were fllled with
the required informa-

tion.}

20:1 IS CONSISTENT (forwarding request)

20:2 I3 INCONSISTERNT

20:3 IS INCONSISTENT

08:200 TO 08:299 OR 08:999
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AND: 05:9 OR (Indicating that a required
06:99 OR item of information is
07:99 OR not given)

08:999 OR :
09&9 OR

10:999 OR

11:999 OR

12:99 OR

13:9 OR

14:99 OR

15:99

THEN: 20:1 IS INCONSISTENT
20:2 I8 CONSISTENT (returning the request)
20:3 IS INCONSISTENT

Compare the relationships with the elemental concepts
in the staff action.
RELATIONSHIPS TEST STAFF ACTION
IF: 08:100 TO
no 08:213 (classroom)
08:199 7
(8ince the test 1s negative, the computer at this
point will shift to the next relationship.)
SHIFT
IF: 08:200 TO
yes 08:213
08:299

AND: NOT 05:9 AND yes 05:3 (temporary bullding)




RELAT IONSHIPS

(With

NOT
NOT
NOT
NOT
NOT
NoT
NOT
wor

06:99 AND
07:99 AND
09:9  ANKD
10:999 AND
11.:999 AND
12:99 AND
13:9  AND
14:99 AND

TE3T

yes
yes
yes
yes
yos
yes
yes

no
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STAFF ACTION

06:40 (2500-3000 sq.ft.)

07:18 (50-60 persons)
09:3 (80° - 90° F.}
10:090 (g0° F.)
11:078 (78° F.)

12:09 {10 tons)

15:3 (package unit)
14:99 (not gilven)

this negative test, the computer will shift.)

08:2

. 08:2

AND:

08:9
05:9

06:9

SHIFT
00 TO
99 OR
99
OR
9 OR

07:99 OR
08:999 OR

09:9

OR

10:999 OR

11:9

99 OR

12:99 OR

15:9

OR

14:99 OR

15:9

yes

yes

08:213

05:3
06:#0
07:18
08:213
09:3
10:090
11:078
12:09
13:3
14:99 (not given)
15:1
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RELATIONSHIPS TEST STAFF ACTION

THEN: 20:1 [S INCONSISTENT 20:1 (1s forwarded)
20:2 IS CONSISTENT
20:3 IS INCONSISTENT
END
Note the inconslistency, 1f any, if the staff action.
20:1 IS INCONSISTENT
If there 1s an 1nconsistency, search the relation-
ship for the entry that would be consistent.
20:2 IS CONSISTENT

Rewrlite the reply uslng the consistent elemental

conceptis.

| ORIGINAL REWRITE
18:0009 18:0009
19:1 19:1

20:1 (IS FORWARDED} 20:2 (I8 RﬂQURNED)

21:99 21:99
22:2 22:2
25:10002 23:10002
24:9 2k:9

From this step on, the rewritten rather than the
original reply would be tested.

Read from the automatic fille the set of relation-
ships pertalining to the next elemental concept to
be tested, 21:_.
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RELATIONSHIP 673:11 -2 (between 20:2 returning the

request, 05: to 15: the Information required, and 21:

entrles asking that the missing information be sub-

mitted).

IF: 20:2 (request is returned)

AND: 05:9 (character of bullding not given)

THEN: 21:1 IS CONSISTERT (submit information on
character of the building)

IF: 20:2

ARD: 06:99 (size not glven)

THEN: 21:2 I3 CONSISTENT (submit this information)

IF: 20:2

AND: 07:99 {(number of occupants not given)

THEN: 21:3 IS CONSISTENI (submit this information)

IF: 20:2

AND: 08:999 (use of the space not given)

THEN: 21:% IS CONSISTENT (submit this information)

IF: 20:2

AND: 09:9 {outside dry bulb temperature not given)

THEN: 21:5 IS CONSISTENT (submit this information)

IF: 20:2 _

ARD: 10:999 (inside dry bulb temperature not given)

THEN: 21:6 IS8 CORSISTENT (submit this information)

IF: . 20:2

AND: 11:999 (1inside ﬁet bulb temperature not given)




THEN :
IF:

w
-

THEN :
IF:

AND:
THEN :

IF:

THEN:

Compare the relationships with the
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21:7 IS CONSISTENT (submit this information)
20:2

12:99 {capacity of equipment not given)

21:8 IS CONSISTERT (submit this information)
20:2

15:9 (type of system not given)

21:9 IS CONSISTENT (submit this information)
20:2 _

14:99 (mission requiring air conditioning
not given)

21:10 IS CONSISTENT (submit this information)
20:2

15:9 (source of funds to be used not glven)
21:11 IS CONSISTENT (submit this information)

written message.

RELAT IONSHIP3 : TEST STAFF ACTION
IF: 20:2 yes 20:2
ARD: 05:9 no 05:3
SHIFT
IF: 20:2 | yes - 20:2
AND: 06:99 no 06:40
7 SHIFT
IF: 20:2 | yes. 20:2
AND: 07:99 | no 07:18

entries in the re-




RELAT JONSHIPS
IF: 20:2
AND: 08:999
IF: 20:2
AND: 09:9
IF: 20:2
ARD: 10:999
IF: 20:2
AND: 11:999Q
IF ¢ 20:2
AND: 12:99
IFr: 20:2
ARD: 13:9
Ir: 20:2
AND: 1k:99
THEN: 21:10 IS CONSISTENT

(21:99) IS INCONSISTENT

TEST

SHIFT
yes
no
SHIFT
yes
no
SHIFT
yes
no
SHIFT
yes
no
3HIFT
yes
no
SHIFT
yes
no
SHIFT
yes

yes

CONTINUE
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STAFF ACTION

20:2
08:213

20:2
09:3

20:2
10:090

20:2
11:078

20:2
12:09

20:2
13:3

20:2
14:99

21:99




RELAT IONSHIPS
Ir: 21:2
AND: 15:9

Rote the inconsistencles, 1f any,

TEST STAFF ACTION
yes 20:2

no 15:1

END

21:99 18 INCONSISTENT

Determine the elemental concepts that would be con-

sistent.

21:10 IS CONIISTERT

Rewrite the reply using the consistent elemental

concepts.
ORIGINAL
18:0009
19:1
20:1 (IS FORWARDED)
21:99 (BLANK)

REWRITE

18:0009

19:1

20:2 (IS RETURNED)

21:10 (TASK REQUIRING AIR
CONDITIONING AS ES-
SENTIAL FOR THE AC-
COMPLISHMENT OF AS-
SIGNED MISSIONS IS

NOT GIVEN. UNDER THE
PROVISIONS OF S3ECTION

. V OF DEPARTMENT OF
ARMY CIRCULAR 113,
16 NOVEMBER 1953,

In the staff action.




81

ORIGINAL REWRITE
REQUESTS WILL BE FOR-
WARDED ONLY WHERE THE
INSTALLATION CAN BE
JUSTIFIED AS ESSENTIAL
FOR THE ACCOMPLISHMENT
OF ASSIGNED MISSIONS:)

22:2 22:2
23%:10002 23:10002
2k:9 24:9

The other elemental concepts In the reply would also

be tested. In our example, however, no further inconslsten-

¢les would be detected, so the additional tests are omitted

for simplicity.

Print OQut of Inconsistencies.--After the tests for consistency,

the final process would be elther to indicate that the staff

actlon 1s free of inconsistencies or collect the lnconsis-

tencies together with the information as to what elemental

concepts would be required for consistency and print out the

information for reconsideration by the staff officer. These

final steps might be as follows:

X.

Pass the staff action as consistent.
STAFF ACTION XYZ:
NO IRCONSISTENT CONCEPTS.
This step is not apprlicable to the sxample.

e . ARt e
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2.
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Collect the inconsistencles with related information.
STAFF ACTION XYZ:
ORIGINAL
18:0009
19:1
20:1 IS INCONSISTENT WITH 08:213 AND 1%:99
21:99 IS INCONSISTENT WITH 20:2 AND 1%:99
22:2
23:10002
2k%:9
REWRITE
18:0009
19:1
20:2
21:10
22:2
23:10002
2k :9
Translate and print out the information.
3TAFF ACTION XYZ:
eos 13 FORWARDED ..., 20:1, I3 INCONSISTENT WITH
THE USE OF THE SPACE AS A CLASSROOM, 08:213, ARD
THE TASK REQUIRING AIR CONDITIONING FOR ACCOM-
PLISHMENT OF MISSION NOT BEING GIVEN, 14:99.

ALSO, REQUEST FOR ADDITIONAL INFORMATION BEING
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BLANK, 21:99, IS INCONSISTENT WITHE RETURNING THE
REQUEST FOR ADDITIONAL INFORMATIOH, 20:2, AND THE
ITEM OF MISSING INFORMATION, 14:99.

REWRITE TO ELIMINATE INCONSISTENCIES IS AS FOLLOWS:

».. 13 RETURNED FOR ADDITIONAL JUSTIFICATION,

20:2. TASK REQUIRING AIR CONDITIONING A3 ESSENTIAL
FOR THE ACCOMPLISHMENT OF ASSIGNED MISSIONS IS NOT
GIVEN, UNDER THE PROVISIONS OF SECTION V OF DA
CIRCULAR 113, 16 NOVEMBER 1953, REQUESTS WILL BE
FORWARDED ONLY WHERE THE INSTALLATION CAN BE
JUSTIFIED AS ESSENTIAL FOR THE ACCOMPLISHMENT OF-
ASBIGNED MISSIONS. ,..

With this information before the staff officer, he

would have no difficulty in writing a reply that would be

passed by the computer as conslstent.

Standardization of Concepts.--Each customary entry for each

space
cept.
forus
form.
up to
three

in each standard form is a symbol for an elemental con-
Standard forms, of course, lnclude not only printed

but also lstters and messages written in prescribed
Since there are tens of thousands of such forms, with

hundreds of blank spaces that can be filled with two or

to many hundred customary entries, there would be

billions of elemental concepts. Filing information on a

billion concepts would be nearly impossible. This number,

however, would be greatly reduced by standardization.




84

For example, "classroom" used in space 8 of the standard
form used in our example would have the same meaning as "clags-
room” used in space 9 of the Fire Report Form, space 14 of
the Real Property Record Form, space 3 of the Individual Pro-
ject Estimate Form, space 2 of the Inspectlion and Service
Record for Alr Conditioning, space 2 of Bullding Electrical
Inspector's Record, columm 3 of the Analysis of Custodial
Services Requlrements Form, and the like. Therefore, instead
of a different llist of customary entries for each apace of
each form, standardized l1llsts would bs prepared that would
serve for many forms. Thus billllons of concept Bymbols would
be reduced to hundreds of thousands of symbols. The neces-

sity of this standardization is obvious.

Summary

Army staffs do a remarkable job of control of their
armles congsldering the complexities of modern warfare and the
quantities of detailed staff work required. However, present-
day manual staff work would be too slow and would involve too
much inconsistency of information for the electronic-atomic
wvarfare of today.

Like the need of a horseshoe nail that caused the loss
of the classical kingdom, a detalled staff action can have
far-reaching results. Thus as much of the pertinent informa-
tlion availlable to the Army as possible should be brought to

bear on each detalled decision. This would require considerable
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information in the automatic files of an Army dlvision staff
and good inventory control of a mass of information in the
staffs of larger Army unlits. Modern high speed electronic
data-processing equipment ia available for inventory control
and processing of data. These machines require a system of
language or code numbers with the exactness of mathematics --
a language as precise as the presence or absence of a hole
in a given space on perforated tape, It was recognized that
in the use of printed forms, of standard methods of corres-
pondence and procedure, and of standard titles and abbrevia-
tions, the Army has a convenilonalized language sulitable for
processing by computers.

All messages in conventionalized language could be
compared with the information in the automatic file by a pro-
cedure like that outlined in this thesis. Information would

be standardized and organlized for storage in the automatic

file 8o as to dovetall with customary expressions and standard

forms of the Army conventionalized language. Command deci-
sions and the overall plans would be 1ndicated in the auto-
matic file as lists showing which elemental concepis are
consistent with decisions and plans and which under different
situations are inconsistent.

Each message would be tested by the computer for con-
sistency (2a) by determining the nature of the specific
situation involved, (b) by determining from the file which
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customary expressions entered in the different spaces of the
appropriate standard form would be consistent, (¢) by noting
any elemental concepts or entries in the message that are in-
consistent, and (d) then by printing out inconsistent informa-
tion for reconsideration by the staff officers. Messages
with no inconsistent concepts would be indicated as "con-
sistent® by the computer and dispatched by the staff. The
technique would conslst of using information from the message
to locate information In the automatic file. This informa-
tion in conjunction with additional information from the
message would be used by the computer to locate additional
information from the file. This procedure would be repeated
nnt1ll all the pertinent information on the situatlion from
the flle is brought to bear on the mesgsage and tested for
consistency.

It 1s suggested that this is a practical method for .
high speed electronlc correlation of messages wlth missions

and other information in the flles of an Army staff.
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CHAPTER IV
CONCLUSION

The Staff Control Computer, in the present stage of
development, would be unsuécessful in processing informatlion
1f the messages to be handled are wrlitten in normal unre-
stricted language 1ln which all types of varlatlon occur.,
‘However, Army messages, far from being unregulated, are re-
quired to be written in a customary style using customary
words and expressions. This 1s partlcularly true of opera-
tlional messages. Army staff personnel could be trained to
hold variations from conventionalized language to a minimum,
The 8taff Control Computer could then process the mass of
Army staff information. Messages could be correlated with
‘missions and other information in the filles of the staff,
Information recelved by the staff, put out by the staff, and
circulated within the staff could be kept consistent with 1t-
self, the mission, the estimates of the situation, thelcommand
declisions, the plaans, and the dirsctives.

Since this thesis demonstrates a method that might be
used, 1t was concluded that high speed electronic control,
now used 1n wveapons systems and being adapted for Army inven-
tory control, bould be adapted for staff control. It was

concluded that high speed electronic staff control is feasible.
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CHAPTER V
RECOMMENDAT IONS

Much Needed Work.--It was obvious from the study that a grest

deal of work is necessary before the 3taff Control Gomputer,
though feasible, can be made a practical tool of Army command.
What was done here 1s but prellminary to further study of the
subject. One of the purposes of thls study was to outline

the common ground where those with computer know-how, lin-
guists, and general staff officers can meet in common under-
standing of the task ahead 1n producing a machine to process

Army staff l1nformatlon written 1n conventionalized language.

General BStaff Officers.--For computer men and linguists we

have discussed the Army technique of organlzing Information
into "estimates of the situation,™ "decisions,™ ®"plans,"”
"directives,” and "reports.”™ Also we have dealt with the pro-
blem of determining whether each additional item of informa-
tilon 13 consistent or not with previously recelved and
organized information.

In this area the general staff officers have a task
of improving the organization of the Information avallable to
the staff. Although procedures for organizing staff informa-

tion are set forth in regulations and instruction manuals,
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it is obvious, even to an outsider, that many Army actions

are not taken in accordance with loglcally prepared "estimates
of the situation,” "decisions,” and "directives.” There are
to0 many examples of actlons belng taken and then summarily
'reversed«-of programs being started, stopped and started again
on a different tack. This 1s reminiscent of the old method

of fire control for guns where the first shot was flired at an
assumed range without expectation of hitting the target. Then
the range would be manually lncreased and decreased by lnter-
vals that were halved each time so that the shots would fall
short of or over the target by lessening Intervals until
finally a shot was placed on the target. This method of fire
control worked fairly well 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 action.

However, 1n high speed modern warfare any manual, hit-
and-miss. method of fire control would be disastrous. A slow
speed method of staff control might also be disastrous. Just
as high speed electronic computers are needed for fire control,
‘they are also needed Ffor staff control. But before electronic
computers, which are of necessity logical in their operation,
can be fully exploited for staff control; all staff work must
be performed more loglically, even down to the elemental de-
talls. The major task of general staff officers, then, 1s to

make all staff work more logical.
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Computer Technlques.--For the lingulsts and the staff officers,

ve discussed the problems of computer programming. The mass

of detall work that is necessary 1s usually comprehendsd with
difficulty by those vho habitually lnstruct human clerks in-
stead of machines. 8o mach of both language and staff work

are handled intuitively by human clerks that supervisors
usually give instructions in general terms expecting the clerks
to use common sense to fill in the details.

Since computers have no bullt-in "common sense,” they
must be instructed 1n every detail. It is the task of the
computer men to work out the intrlcate instructlions or pro-
grams by which the computer would know what to do in every

detall and with every exception to the common rules.

Linguists.--Brief references were made to the work of modern
linguists in the mechanical translation from Russian and other
languages into English, in the development of basic vocabu-
laries and structural grammar. Language was considered here
as a system of elemental symbols used to fill spaces 1n
sentences, communications, and printed formss This limited
concept 1s sufficient for the great majority of Army language
and 1s all that would be necessary for the initial installa-
tion of a Staff Control Computer, particularly at the Army
division level for operational messages whlich 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 tool of command.

In the final stage of development, the_linguists have
the principal task In dealing more comprehensively with the
problems of language, tbgether with the responslibility of de-
vlsing vocabularies, de?initions, lists of synonyms, and
other Information to be used by the Staff Coﬁtrol Computer
in processing language information.

Pllot Installation.,--The final recommendation of this thesis

1ls that a pllot Installation of a Staff Control Computer be
set up by an Army unlt to handle limited categorles of staff
Information. This should be done as soon as practical. The
handling of operatlional messages and reports at the Arm&
division level 1ls the logical first step. Wlth the experience
galined in this first step, further mechanlization should be
poaslible. |

No amount of theorizing can serve the purpose of a
practical demonstration. Before there could be an Alr Force,
the Wright Brothers had to take the first labored flight into
the air. Before the high speed electronic weapon systems of
today were possible, there were years of test Installations
for crude manual and mechanlcal range keeplng. Before the
full potentialities of the Staff Control Computer can be
developed, a simple start must be made in mechanical process-
ing of language 1n addition to numerical staff information.

Already rapld progress ls belng made in the machine
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iprocessing of numerical staff information. Inventory control
systems have élready been set up. Systems for the machine
'ﬁrocessing of cost accounting, operating data, and other cate-
gories of numerical staff informatlon are belng set up within
1the Army. The next step 1s to use high speed machine methods
to process language staff informatlon. |

The processing of language as well as numerical staff
information by Staff Gontrol Gomputers is feasibls. However,
skill must be gained in the use of this tool of Army command,
and the socner a test installation can bhe made the better.
World War III may not allow second guessing. When and 1if 1t
comes, staff work must be fast and free of lnconslstencies.
Only with elsctronic machines skillfully used 1s such staff

~control possible.
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APPENDIX A
EXAMPLE OF STAFF ACTION USED FOR ILLUSTRATION

REQUEST
HEADQUARTERS CP. GAMMA, GA.

FIILE NUMEER 673 10 NOVEMBER 1953

SUBJECT:
TO:

INSTALLATION OF AIR CONDPITIONING EQUIPMENT
COMMANDING GENERAL X ARMY
FT, MU, GA.

1. APPROVAL IS REQUESTED FOR THE INSTALLATION OF AIR CONDI-
TIONING EQUIPMENT IN BUILDING 38424. THE FOLLOWING INFORMA-
TION IS FURNISHED AS SUPPORTING JUSTIFICATION FOR AIR CONDI-

TIONING:

L3

me’DtUP

G.

CHARACTER OF THE SPACE IS TEMPORARY BUILDING,
SIZE OF THi SPACE IS FROM 2500 TO 3000 SQ. FT.
THE NUMBER OF OCCUPANTS IS FROM 50 TO 60 PERSONS.
THE USE OF THE SPACE IS AS A CLASSROOM.

THE AVERAGE OUTSIDE DRY BULB TEMPERATURE EETWEEN
09:00 AND 17:00 HOURS FOR THE THREE WARMEST
MONTHS IS BETWEEN 80° AND 90° F.

THE AVERAGE INSIDE DRY BULB TEMPERATURE FOR THE
PERIOD OF TIME COVERED IN (E) ABOVE IS 90° F.

THE AVERAGE OUTSIDE WET BULB TEMPERATURE FOR THE
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REQUEST {CONTINUED)

PERIOD OF TIME COVERED IN (E) ABOVE IS 78° F.
H. 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
LOCALILY .
FOR THE COMMANDING GENERAL
L. F. ETA
MAJOR, A. G. C.

ASSISTANT ADJUTANT GENERAL
INCLOSURE NO. 1:

DRAWING OF PROPOSED AIR CONDITIONING
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REGULAT IONS
SPECIAL REGULATION DEPARTMERT OF THE ARMY
NO. SR 420-430-1 WASHINGTON 25, D. C.
12 DECEMBER 1950
MECHANICAL COOLING
1. THE POLICY PRESCRIBED IN THESE REGULATICNS IS APPLICABLE
T0 INSTALLATION OF MECHANICAL COOLING EQUIPMERT AND SYSTEMS3
IN EXISTING BUILDINGS AND IN NEW CONSTRUCTION PROJECTS WITHIN
THE CONTINENTAL UNITED STATES AND OVERSEA COMMANDS.

2. MECHANICAL COOLING EQUIPMENT MAY BE INSTALLED FOR THE
TYPES OF ACTIVITIES AND INSTALLATIONS INDICATED BELOW :
A. CLINICS--DENTAL, E.E.N.&T., AND 3PECIALIZED TREAT-
MENT.
B. FORTIFICATIONS--UNDERGROUND.
C. HOSPITAL CENTRAL SERVICE FACILITIES.
D. LABORATORIES--ANIMAL HOUSES, PHOTOGRAPHIC, X-RAY,
DENTAL, E.E.N.&T ., AND MEDICAL.
E. OPERATIRG ROOMS.
F. PROCESS SPACES--REQUIRING CONTROLLED ATMOSFPHERIC
CONDITIONS.
G. TELEPHONE SWITCHBOARD ROOMS--AUTOMATIC EQUIPMENT.
H. THEATERS--PERMANENT.
I. WARDS--FOR RECOVERY AND CRITICALLY ILL PATIENTS

(NOT TO EXCEED 10 PER CENT OF HOSPITAL BED CAPACITY).

J. WARDS--SPECIAL TREATMENT FOR PARAPLEGICS, SPINAL

T S S —
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REGULATIONS (CONTIRUED)

CORD INJURIE3, BODY CAST, OBSTETRICS, NURSERIES.

3. EXCE33 EQUIPMENT.--INSTALLATION OF EQUIPMENT IN EXCESS

OF THAT PERMITTED BY THIS POLICY WILL REQUIRE SFECIFIC APPRO-
VAL OF THE DEPARTMENT OF THE ARMY. SUCH PROJECTS WILL INCLUDE,
A3 SUPPORTING JUSTIFICATION FOR EXCEPTION TO DEPARTMENT OF

ARMY POLICY, THE FOLLOWING SPECIFIC INFORMATION:

A.

E.

CHARACTER, 3IZE, AND USE OF SPACE, AND FUMBER OF
OCCUPANTS.
AVERAGE OUTSIDE AND AVERAGE INSIDE DRY BULB TEMPERA-
TURES BETWEEN 09:00 AND 17:00 HOURS FOR THE THREE
WARMEST MONTHS.
AVERAGE OUTSIDE WET BULB TEMPERATURE OR AVERAGE
RELATIVE EUMIDITY FOR THE PERIOD OF TIME COVERED
IN (B) ABOVE.
CAPACITY OF TEE EQUIPMENT TO BE USED.
SKETCH INDICATING NUMBER, LOCATION AND SIZE OF
EQUIPMENT, AND THE EXTENT OF THE ELECTRICAL AND
DUCT WORK INVOLVED.
BY ORDER OF THE SECRETARY OF THE ARMY

JAMES L. ALPHA

CEIEF OF STAFF

UNITED STATES ARMY
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REGULAT IONS (CONTINUED)

OFFIC IAL: | |
EDWARD F. NU

MAJOR GENERAL, U. S. A.
THE ADJUTANT GENERAL

DEPARTMENT OF THE ARMY
CIRCULAR N6. 113 WASHINGION 25, D. C.
16 NOVEMBER 1953

L] * °*

SECTION V: RESTRICTION ON THE INSTALLATION OF AIR CONDITION-
ING EQUIPMERNT

THE SECRETARY OF DEFENSE HAS DIRECTED THAT REQUESTS FOR IN- |
STALLATION OF AIR CONDITIONING EQUIPMENT AS AN EXCEPTION TO
POLICY SET FORTH IN SR 420-430-1, WILL BE AP?ROVED ONLY BY HI3
OFFICE. REQUESTS FOR INSTALLATION OF ATIR CONDITIONING EQUIP-
MENT , AS AN EXCEPTION TO POLICY UNDER THE PROVISIONS OF PARA-
GRAPH 3, SR 420-430-1, WILL BE FORWARDED FOR CONSIDERATIOR
OKLY WHERE SUCH INSTALLATION CAN BE JUSTIFIED AS ESSENTIAL !
FOR THE ACCOMPLISHMENT OF ASSIGNED MISSIONS.

BY ORDER OF THE SECRETARY OF THE ARMY

M. B. RHO
GENERAL, UNITED STATES ARMY 5
CHIEF OF STAFF

OFFICIAL:
J. MCC. PI

MAJOR GENERAL, UNITED STATES ARMY
THE ADJUTANT GENERAL
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REPLIES
FIRST OF THREE POSSIBILITIES--FORWARDED
AJEUD 673 1% DECEMBER 1953
1ST INDORSEMENT
SUBJECT : INSTALLATION OF AIR CONDITIONING EQUIPMENT
HEADQUARTERS X ARMY, FORT MU, GEORGIA
TO: CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY
WASHINGTON 25, D. C.

REQUEST FOR APPROVAL OF THE INSTALLATIOR OF ATR CONDI-
TIONING EQUIPMENT IN BUILDING 38424 IS FORWARDED FOR APPROVAL
AS AN EXCEPTION TO DEPARTMENT OF ARMY POLICY AS SET FORTH IN
SR U420-430-1.

FOR THE COMMANDING GENERAL
C. 0. KAPPA
MAJOR, A. G. C.
ASSISTANT ADJUTANT GENERAL

SECOND OF THREE POSSIBILITIES--RETURNED
AJEUD 673 14 DECEMBER 1953
18T INDORSEMENT
SUBJECT: INSTALLATION OF AIR CONDITIONING EQUIPMENT
HEADQUARTERS X ARMY, FORT MU, GEORGIA
TO: COMMANDING GENERAL, CAMP GAMMA, GEORGIA

REQUEST FOR APPROVAL OF THE INSTALLATION OF AIR CONDI-
TIONING EQUIPMENT IN BUILDING 38424 IS RETURNED FOR ADDITIONAL
JUSTIFICATION. TASK REQUIRING AIR CONDITIONING AS ESSENTIAL
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REPLIES (CONTINUED)

FOR THE ACCOMPLISHMENT OF ASSIGNED MISSIONS IS NOT GIVEN.
UNDER THE PROVISIONS OF SECTION V OF DA CIRCULAR 113, 16
NOVEMBER 1953, REQUESTS WILL BE FORWARDED ONLY WHERE THE IN-
STALLATION CAN BE JUSTIFIED AS ESSENTIAL FOR THE ACCOMPLISH-
MENT OF ASSIGNED MISSIONS.
BY COMMAND OF LIEUTENANT GENERAL BETA

C. 0. KAPPA

MAJOR, A. G. C.

ASSISTANT ADJUTANT GENERAL

THIﬁD OF THREE POSSIBILITIES--APPRQVED

AJEUD 673 1% DECEMBER 1953
1ST INDORSEMENT

SUBJECT: INSTALLATION OF AIR CONDITIONING EQHIPMENT
HEADQUARTERS X ARMY, FORT MU, GEORGIA

TO: COMMARDING GENERAL, CAMP GAMMA, GEORGIA

INSTALLATION OF AIR CONDITIONING EQUIPMENT IN BUILDING
38424 IS APPROVED., FUNDS FOR ACCOMPLISHMENT OF THE PROJECT

ARE AVAILABIE LOCALLY.
BY COMMAND OF LIEUTENANT GENERAL BETA

C. 0. KAPPA
MAJOR, A. G. C.
ASSISTANT ADJUTART GENERAL
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APPENDIX B

CODE FOR COMMUNICATION TYPE PERFORATED TAPE

WHEN PRECEDED BY: 111.11 110.11
LETTERS FIGURES

1. 000,01 E 3

2. 000.10 LINE FEED LINE FEED
3. 000.11 A -

4, 001.00 SPACE SPACE

5. 001.01 s /

6. 001.10 1 8

7. 001,11 U T

8. 010.00 CARRIAGE RETURN CARRIAGE RETURN
9. 010.01 D $ |
10. 010.10 R 4

11. 010.11 J ?

12, 011.00 N )
13. 011.01 F
14, 011.10 c %
15. 011.11 K (
16. 100. 00 T 5
17. 100,01 Z "
18. 100.10 L )
19. 100.11 W 2




WHEN PRECEDED BY:

20.
21.
22.
23.
2k.
25.
26.
27.
28.
29.
30.
>1.
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CODE FOR COMMUNICATION TYPE PERFORATED TAPE (CONTINUED)

101.00
101.01
101.10
101.11
110.00
110.01
110.10
110.11
111.00
111.01
111.10
111.11

111.11
LETTERS

e 9 o £ w H H

SHIFT TO FIGURE3

NO SHIFT

110.11
FIGRES

O H O O Sk

NO SHIFT

L
* .
3

SHIFT TO LETTERS

B ]
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