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— The ~ircd Garrison Design Concept Applied to
Fort Leavenworth , Kansas

-
S

‘Vh ’ ired Garrison Communic;itions—Eiectronics

Design Concept incorporates technological advances

~o best serve Army ins tai Jat ion  communication needs .

The Fort Leavenworth user needs have increased

during the past few years. The Army has not applied

the Wired Garrison Concep t to Fort Leavenworth.

This study seeks to determine if the Army

could apply the Wired Garrison Concept to Fort

l eavenworth to niee~ the  short—term projected

communicat ions  requirements .

I n v e s t iga tio n  reveals that  the Wi red Garrison

C ommunicat ions—Electronics  Design Concept can be

app lied to Fort Leavenworth , Kansas . The Wired

Garrison is sui table to support the United States

Army Combined Arms C ombat l)evelopments Activity.

This concept is par t icular ly  applicable to the H
needs o .  the United States Army Command and General

Staff College .

Cnr t,aln Karl 1). SAKA S
Section t I , USA CGSC

_ _
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Chapter 1.

Introduction

(‘h;i p ter  1 • deals wi th  the thesis problem

s t a t e m e n t , t h e  o bj e c t i v e s  of the paper , the :
scope or  the re se ;Irch e f for t  and the Internal

organizat ion of the  paper i tself . In addi t ion

this  chapter  reviews the l i terature, discusses the

mater ia ls  and methods of research and br ief ly

introduces the background of the problem .

Chapter 2 . treats this background discussion In

greater de ta i l .

r
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a • Thesi .s  l~ro 1,je ni Statement;

“The Wired Ga rrison Communicat ions—Electronics

Design Concept incorporates technological advances

to best serve Army installation communication needs.

The Fort Leavenworth user needs have increased

during the past few years . The Army has not

applied the Wired Garrison Concept to Fort Leavenworth .

The problem is whether the Army could app ly the

Wire d Garrison Concept to Fort L eavenworth to meet

the shor t—term projected communications requirements?”

b. De1ini~~ion of Term s

The Wired Garrison Communications—Electronics

Design Concep t was formulated by the Mitre Corp .

j for the Commanding General , United States Army

Strategic Communications Command ( now the United

States Army C ommunications Command1 ), 30 June 1973.

• H This concept incorporates the system, equipment

and services required to ‘neet the current and

liecte

d communlca

ioi
~~ 

eei 

of the A rmy garrison.2
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c. Objectives

The object ives of this  paper are threefold ,

First it explores the general aspects of the

Wired Garrison Communications—Electronics Design

Concept as or ig inal ly  formulated. Second it

investigates those recent innovations in —

equipment  and design which a f fec t  the original

concept . Third i t  appl ies  the concept to the

Fort Leavenworth instal lat ion. In this regard It

focuses on short—term projected communications

requirements. Short—term refers to a two year period .3

d. Scope
/

The scope of the research ef for t  incorporates

the original documents from the Mitre study, input

from professional journals treating innovations

in the field, interviews with key managers at

• • Fort Leavenworth, Kansas, as well as current

projections of communications requirements from

the United States Communi~cations Command

Detachment at Fort Leavenworth, 

—~~~~~~~~~~~~~~~~~~
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e. Organi~.ation

• The Thesis Outline reflects the internal

organization of the thesis in a numbered—chapter

format . Chapter 1. discusses the problem statement ,
• de f in i t ions, thesis object ives, the scope of the

research e f f o r t , internal organization, a review

of the l i t e ra ture, the mater ials and methods of

research as well  as a brief introduction to the

background of the thesis problem .

Chapter 2. deals with  the Wired Garrison

Communications—Electronics Design Concept as

formulated by the Mitre Corp. This chapter lays

the foundation for the study by conducting an in-

depth  analysis of the environmental dynamics which

prec ip i ta ted  the Wired Garrison effort . The chapter

invest igates  the varipus aspects of the Wired Garrison,

defines those components of the Communications—

Electronics Design and treats those innovations

in technology and systems which led to the 1973

period conception of Wired Garrison applications.
k~~ -.

i -,yt   ~~ . ~~— • 
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Ckaj~Ler .~~ 1 •~es on the  envl ron~ ent  of the

~rtny I arri son oF today an d oF  the -fu ture  • This

ch a p t e r  i .d e n t if i e~ the r~~neral  areas o•f user needs

and addresses s p e c i f i c  c r i t i c a l  requirements for

communica t ions—elec t ron ic s  support  of the Army

miss ion  and of those people accomplishing that mission. 4 ..

Chapter 1t. discusses b r ie f ly the idea of a

testhed approach to the application of the

Wired Garr ison Concept . A testbed is an actual ,

represen ta t ive  Army ins ta l la t ion  at which a type

of ~‘ir ed Garr ison Desi gn can be buil t , operated
- • and eva lua t ed . This  chapter  discusses br ief ly

such a testhed app l ic a t~.on at  Fort Bliss , Texas .

• Chapter  5. inves t igates  the  shor t—term

communi ca t ions  r equ i remen t s  of Fort Leavenworth , —

• Kansas . The chapter  discusses how the Wired

Garrison i)esi~ n Concept may be applied in its
~ ent i re ty or in ~art to Fort Leavenworth. In this

regard a tyne Wire d Garr ison test bed is cons idered,

~~

-,
~~- - - -~ i - ,•~ 
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At the conclusion of each chapter, on a

separate page, there is a li st of endnotes

referring to those sources supporting the

direct and paraphrased entries in the corresponding

chapter.

The Bibliography includes an annotated

list of all sources which provided input to

• the research effort, The bibliography is

divided into five sections — primary wired

garrison studies, documents related to the

wired garrison studies, articles reflecting ~~
- 

-

• technological innovation , articles by military

communicators and interviews. A general

review of the literature is included as part

of Chapter 1., Introduction.

1’-
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f ,  Review of the Literature - •

*

The annotated bibliography gives data on the

individual pieces of source m aterial . These

sources are grouped into the f ive categories

• previously—mentioned .

The primary wired garrison studies form the

• basis for research . These Mitre Corp. documents •

report on -the Wired Garrison Design Concept as it

was formulated originally.

Those documents related to the wired garrison

studies provide excellent background on

Department of Defense contributions to the

general area of communications, —

Articles reflecting technological innovation

draw UpOn the research and development , commercial

and industrial sectors for an insight into some

technological alternatives to the existing system.

Articles by military communicators and others
Icontribute invaluable perspective to projected user

needs and the technological applications which can - -

meet those needs,

Finally the interviews provide first person

information on selected areas,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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g. Materials and Methods

of Research

The most appropriate method of research

fer this thesis problem is a combination of the

historical and descript i~~e methods, The materials

lend themselves to this approach. The results of

previous studies warrant further analysis.

Furthermore, contemporary materials must be

scrutinized to determine their degree of

applicability to the thesis problem, In this

particular research effort a continuing review

of all materials is necessary. The whole

research process must be reevaluated at each stage

of the endeavor to insure that the procedure is

best suited to the thesis problem, The impact of

new technology coupled with the changing user needs

of the Fort Leavenworth Army Garrison have made it

necessary for the research e2!ort to remain flexible

enough to receive and process new input while moving

towai’d an appropriate solution to the thesis problem.
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h , Uackground to the Problem

Chapter 2. is devoted to a detailed analysis - -

of the integrated communications—electronics (C—E)

system. -
• 1

- . On many •\riny installations the communications

support depends on equipment and systems rendered

obsolete by advances in technology, As found in

the Mitre studies , the plant of the 1970’s frequently

is based upon World War II technology and

requi rements . A forward—looking approach is

needed to (leal wi th  the requirements of the present

and the fu tu r e , The Wired Garrison Communications—

Electronics  Design Concept offers one such —i

alternative approach.
4 Specifically, is such a

design concept applicable to the current and • 
-

projecte d communicat ions needs of Fort leavenworth ,

Kansas? :.~

_ _ _
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S (Chapter 1,)

1Major General Jack A. Aibright , “Communications
Command : First There Was a Lantern,” Army, October —

1975, 87,

2J,G. Wohi and others, Integrated Communications—
Electronics Systems and Facilities for Army H
Garrisons LBedford , Mass.: The Mitre Corp., 1973)
p. iii.

3An interview with Mr. Sid L. Bonnel , Director,
Communications—Electronics , Fort Leavenworth, Kansas ,
66027, conducted on 7 November 1975.

4Wired Garrison Project Team (Sponsor - United
States A rmy Communications Command), S~ystem Definition
for Army Wired Garrison C—E Design, Vol. 1, “Executive
Summary,” 1974, p. i. -_
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Chapter  .~~~

The Wired Garrison Concept

Chapter  2 . discusses the Wired Garrison

• Communicat ions—Elect ronics  (c— E) Design Concept as

formulated by the Mitre Corp . This chapter

develops the  thesis by conducting an in—depth

examinat ion of tfle environmental dynamics which

precipi ta ted th is  study . The various aspects

of the concept of a wired garrison are investigated.

This portion of the paper defines those

components  of  the Communica t ions—Elec t ronics

1)P ign crucial  to its comprehension and

a p p r e c i a t i o n .  r (~he chapter  t reats those inn ovations

in technology and systems engineering which led to

the 1973 study of Wired Garrison applications.

Also  Chapter  2 . introduces the inves t iga t ion  of

new equipment and systems which a f fec t  the

Wired Garrison Design as it  was conceived

originally,
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Historically military users have always demanded

‘ the most current communications services to meet

their needs. When the science and industry team

makes advances in technology, military users

require the very latest in equipment and systems.5

The CONUS (Continental  Uni ted States) Army post, —

camp and station situation is no exception.

The Mitre Corp.,  working for the United States Army

Strategic Communications Command (Contract Spons.r),

observed that there existed an ever—widening gap

between Army installation planning and communications—

electronics potential .6

Not only has technology advanced far beyond

the scope of much installation planning, but

current and projected user needs have exceeded

much of the capacity which has been programmed

H for future expansion. For example , the DCS

(Defense Communications System) originally planned

f or 10 percent annual growth in demand for digital

communications, This estimate was based on the

needs of the individual services (Army , Navy , Air Force).

Recent surveys reveal that a rate of growth for

digital services will be closer to 25 percent per year.

- 

- —-

~~~~~ 
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1U this h i g h e r  rat.o of increase , di gital ~.raffic

7in ten years will lie 1000 nercent that of today .

Of course the Army communications role in support of •

Sthe Defense Commun icat ions System is a maj or one ,

Interestingly enough the digi ta l  t r a f f i c  extends

beyond the obvious AU TODIN application. The

digital service reflects secure voice traffic,

special secure data , d ig i t a l  video advances and

the br eak throughs  i n  services to include such

approaches as in ter— computer  c ommunications .9

Digital  communic~ tion is but a port ion of

the new audio , video ana data technology in

operat i on an d under development.~° Both business

and government have been invest~.gating the

p o s s i b i l i t i e s  of typewri ter—to—typewri ter  communication.

Tn such an operation the word— -Drocessing funct~ on

j 
is elevated to higher levels ~f potential service

to the user, ) oi- r the Navy •~~cruiting Command and

the Library of Congress are c- -a l i n g  with  these

communicating, editing and r~cord1ng systems.

Itecent s tudies  indicate tha~ more than 90 percent of
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the t ime required for  a message to travel from the

sender to the receiver is used for message preparation

and handling before it ac tually reaches the
1’telecommun ica tions center.

Along wi th  these aspects of record coinmunic~.tions,

such areas as f ibe r  optics , signal security, switching,

video transmissions and new applications of cable

are important fields of communications—electronics.

The Army Communications Command ~hCC) (formerly the

USASTItATCOM as cited in endnote 1.) is responsible

for an on—going study of these communications

Implications of technological advance. The Army

Base Information Transfer Systeri — ARBITS is the

title of this study which is the continuat~~n

of the Wired Garrison.1’ For ?ur poses of ~his

thesis the original Wired Garrison Design

Concept as formulated by the Mitre Corp. will

be used as the basis for res~arch, Innovations in

~~~~~

- 

• 

the state—of—the—art wi.~i be treated as building

blocks set upon the foundat on of the Wired Garrison

Design Concept.

The Wired Garrison Des.gn Concept for Army posts

~

— - — - —-

~

—

~ 

~~~~~~~~~~~~~ •~~~~~ — --~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—-•

~~~~~~~~~~~~~~~~~~~~~~~~~ -‘ - --



- 

~~~~~~~~~ 
- . 

~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘ ; i ~~~~’ K .i). SAKAS

incorpora tes  an integration of communications—

elec t ron ics  f a c i l i t i e s  utilizing system engineering

for  a mul t imocic  (as described below ) approach .

At t h i s  point  it is necessary to understand the

de f in i t i ons  of certain terms inherent to the

compreh ension of the Wired Garrison Design Concept.

The Mitre study forms the framework for these

• interpretations of meanings.

The Mitre study begins with a consideration of

modes of distribution , These modes of distribution

or distribution modes as applied to the information

flowin g in a system can be categorized into three

broad areas. One— oint transmission to more than

one receiver is designated a br3adcast mode ,

Conversely, more than one point transmitting to

one receiver on command is th~ gathered mode , The

third mode is the simple oiat~to—point w~ich is

self—explanatory.1”

.1 1 When two or more modes o~ dis t r ibut ion are

• utilized in a network , the system is designated a

multimode delivery system , Interconnection applies

to t~hie in t e r f ~ rr  ~ f various eiements w i t h i n  a system

T
-• - - 

- - - 
-

— ~~~~ - - - - 

-
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established to insure information f low without breaks .

Specifically, this can apply to the interface of

public and private telephone systems.15

An Integrated Garrison Communications—Electronics

(C—K) System is defined by the Mitre study as

A system—engineered , two—way , interconnected,
hybrid network of coaxial cable , wire—pair ,
mobile radio, and microwave links for multimode 16delivery of garri son communications services.

On the Army installation all physical plant and

supporting systems required for communications—

electronics suppor~ of the primary mission (defense

readiness) as well is general support of post operations

are considered pari of the overall garrison C—F

responsibility.17 The Wired Garrison itself includes

all of the  above—def ine d  chara~ ter is tics . It is an

integrated garrison C— ~ systc:n incorporating both

current and projecte(~ user requirement s ~or an

A rmy installation. The sys;~ m is multimode and

addresses those conunun icat : -c.ns—electron.cs services

e necessary for  miss ion support and post operations,18

The Army has been conducti:~g certain communications—

electronics prograns ano ~OjCCt5 whici affect both

-1

I._ ~~~~~~ ~~~~~~~~~ 
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1 I r ec t I ~‘ and i m l  I m c  Li y Lii  ~‘ 
- !j red Garrison

~oi;inutti I en tions— 1 (ct rozi -i < • S J(
~ sign C O f l CC  pt . The

w h o l e  f i e l d  of end eavor has 1)een and cont inues to

be so dynam~ e tha t p lann iag and the incorporation

of the new technology into current systems is a

way of l i f e .19

These Army programs and the forces which are

dr iv ing  theni warrant a t ten t ion , Digital  communications

play a major  role in almost all aspects of defense

c o m m u n i c a t i o n s  today . The secure mode of operation

i s c l o s e l y  r ela ted to the  advances in digital

c o m m u n i c a t i o n s  • Vhe ~r~iy is ~~ pr~ c iat in g  the

i nt e g r a t i o n  of sa te lli t e  communications with digital

capa l) i l i t i es  for i:~mproved comma:~d and contr~~.

t e l e c o m m u n i c a t i o n s. These ~i1novations a f f c -~~t the

co o r d in a t i o n  of the combat nower of the  ~\ i r  Force

and N~nvy Wi lii tha t  of the ~~~~~~ -The Army 1- ommunications

Command (~ cc)  p lays a nma ~ or role in the Army port ion

of t h i s  communica tion  ~es~;w ~ibi l i ty.

The g r e a t  in crease  • ~-~1jected dig i ~a1

t r a f f i c , ns c it e c  on ~a~;es 2 and 1 of t h i s  t h e s i s ,

( ‘m l ) Jn t s i  zes the  en . tica . :o~ ~ t h i s  increase  ~n vol  ume

id~tys In  i n s t a l l  a ~ion ~~~— ~~~~~ anning . Ap,~roaching

_ _ _ _ _ _- - - - -~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘-~~~-•~
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I - h i  s n rca : a .  the ‘eCen ~ ( - ommunica t ioas  System

( ~h - ’ ) sf .a i id ;~oi I, , iour  considerati ons are

apparent . ~) e S ig f l  guides ~~ ou1(1 be es tabl ished

to provide a basi s for  so~ie sort of st anc urd izat ion

and to remove any obstacles to system interface.

t~inal p lanning for N at iona l  Coimnand and c ommon

user requirements should be consolidatec~ at the

1)epartiiien ~ of :)efe nse leve l . Technology should

continue -to nroV:i (lC the hard~Tnre needed to meet

p ro jected  d it ~i t -nl needs . ~
- ‘
~~ ach y, fu ture  digi tal

‘~1 - 
• -

requl rorncnts sho.-id - ‘ aretb  c~ ac accurately .~

~t 1-his p o i n t  in ~~c d eVelo~ aeflL 01’ di gital

sys tems , the  .)e ,cr~~ ea t of ~cfccse  has decided to

:~ove fror, analo~- — ’.)~- ( t~r~’c ,~~~r~c- divisi on ~c~~tiplexing )

to (Ii gi tai • Tii ~ is  of ~~ ~~~~~~ ala r ~~~~~~~~~~~
i n those areas ~ securc va~ c ~ig~~tal ~ o~ e

communications , -
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1 n t h i s  a tm osphere  of ehange in technology

and increase in user re~uirenents, the Army

garrison c ommui -i ication s—elcctron ics  support

of the primary mission and .-~rmy community lif e

be comes more comp lex . in most Army instal la t ions

the commun icat io ns— e eciron ics  ~~ant is based

on m u l t i — c o n d u c t o r  cable , which  has been

OVOF l~t i( i  WI Ui . 0 f l— S  I1d~~ L r di , ~~C(1 conductors arLa

i ncom pa ti bl e  Ce t ~ ~‘n~ec t . -.sh i i . ~‘aa i iy  .e

ga r r i son ned Ia ici -~a.e r~ c~ ~ a no: ~ cn~ ao t a ~ ,le

and cIose l—c r r ~~ ~e~ o v s~ on ~~~~~~~~~~ 
-

H
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The -\rmy garrison system lends itself to an

integration of components ar1d an assimilation

of new technology. As previously mnen~ioned ,

the user needs for data conununications, record

communicat ions and message communications,

to say nothing of the emerging need for  digital

services, will  a f fec t  maintenance costs of

exis t ing operations . Not only are these

maintenance costs of the current plant prohibit ive,

but the present equipment is not compatible with
2that being produced and assimilated into the system.

I what is needed ~s a means by which the

communicator can integrate those technological

innovat ions which satisfy current and proj~~cted

user requirements. OT course such a means should

be feasible over the long—ter::. of installa~ ion

~~ and operation. ?hat ~.s, it ~aiould be less

expensive to introduce tile :~ w technology

than to retain the current  •- ractice of cading

systems in a piecemeal ~.anner without a~~;ieving an
- 

- integrated design . ‘ihe  cocxial cable ~.:esents the
- 

2
— most logical means to aca~~ve t~ is ens.

-H
r
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- :

The coaxial cable is the basis for the

wired garrison design Concept . It incorporates

characteristics which make it compat ible with

existing equipment as well as with new technology

being introduced to communications—electronics

systems. Furthermore , coaxial cable is well—

suited to support the necessary transition from

the present nonintegrated operation to the

projected integra~ ed commun~ ca-~ions—eleetronics

design as visualized with~ n the ~;arameters of the
06

wired garrison concc t.

I3oth coaxial cahle anu the comput~ r are -;ital

to the new C—h tcch.~ology. Th€ cable is th-~. wiring!

t ransmission basis ~ c.r tac app~~ cation o~ ~ ae wired

garrison concept . The coc~iutc: is the tec~~ oiogical

center  of the closeIy—rela~ e~ crea of infcr~iation

processing. Any cpprecia~~~on ~~ the wir e .  garrison

• 
should inc~ude a.. a. ers~~~-.~ g of the st: ng

tn ter re la t ion sh i 1 taut ~~~s~ - between ~e:L3ommunications

and in format ion  an ~~g. ~ia one har.~u~, communications

- 
— managers have auto~ a~ e~i tne ...anagement information

- 
- systems which support  ~ ieir decisionmak~ng process .
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However , these  same communicator.-; have seen the

necessity to automate ..elec- ommunicatioas to

serve user needs. -thd oraong these  user needs is

the transmission of management info~-rnation to

be processed by these same onanagers.

Telecommunications and dat t ; rocessing have - 

-

converged to such an extent oi interdependenc e

that it is difuicuL- to establish exactly whe:e

one area ends and the ot~Ler area begins.
29

11’ the growth ana refinement of this critical

- 
I relationship is managen c~ fectively, the A m y

garrison can profit in three si~ aificant re spects. ‘

The wired garrison supports the primary Arty

mission , Army ins tc l la~ ion operations and the

people l iving in  tne  ~rmy comm unity. The ~.mproved
- 

- flow of vital informat ion wi th~.n the c h a i r — o f —

command and the jacreasea e2I:ciency of military
H -

and civilian traiaina tar oag - improved communications

will upgrade uni~; combu~ ~cc m ess to pe~a..orm

L 
- the primary Army mission of national defense,

The improved communica1~ions— .iectronics

and information :‘rocessir~a; ~- iL combine to

- -



-~~~~~~~~~~ - ——------- --- --— - --------- - - - - —-—~----~~~~~~ r -- 
____ — — -  ~~~~~~~~~~~~~~~~~~~~~

I

~~~~~~~~ ~~ b .i) . S.~KA ~-

streamiine )ost  ~ - e r at ions  —— logistics , personnel

administration , contracting and procurement

Finally, the centralizeu ,stanoarcized and

systematized garrison communicat ions—elec t ronics

base will increase the breadth and depth of

se rviecs a va i l ab l e  to the  individual soldier and

his family.

The Army Telecoi.~.;~mications Automation Program

(ATcAP), under the ii~an ge~aen~ res?onsibility of

the Army Commur~icat.~ons Command ~ACC), is focused

on this very probltc . o~ app~yin.~ the technology

to the  three ahove— .~ent~ oned areas in a manner

and at a cost which is easibi: ..31 Inherent in

ATCAI’ is a cuthach in those pe.-soniicl requ..red

to operate the  co.ai.iu~iicac ion s—eiec t ron ic s  system

and a corresponding rove nent ii.. the speed and

quality of  traffic f low .~~

- - Tn moving from the exist..ng installat ..on

communications—electronics lant to the wired

garrison deslgn , it  W OUi~~~ 00 foo l i sh , wast eful

and impractical to eli~i~ na. c comp letely the

- - ~~-~~~~~~~~ -- 5--- ,_ !__ 
-— -——~~~ ——- -—~~- -- - -~~- - —. - — -
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e x i s t - i itg sys L ’ : ~ and t 1&e:i ec’:~;nt’nCe to ~ns~ all the

flew e q u ip m e n t . \o~- only are comI)on en~ s ol the

current Plan t uscub i ~
- in the wired garr~ son ,

bu t  the  coa~ ia1 cable a~~L r i a u te  of tae wired

garrison design will enaoie the communicator to

make the necessary transition without a degradation

of t h e  C—E services. —~ctually there is more than

one way to approach th~ s transi~~ on. The question

is , wh i ch me ti~o(1 i s  li c s t ’~~’ ~ach Army installation

may require a di I erent mod i f l e a  t on of a

fundamental transit:.a~. plan . - - .-nefl~~ ofle~. ec:~ier

in this pape r , the coal of the  ~~ans~ tion wIll

be an integrated co:miunications—clectronLcs
- —

configura t ion .~
The Mi t re Cor~- r ecocaize~ tour phases :~or

the iinplementatior. o~ cac’ wi::c. garrison design

concept on Ar~iy Installations. These are

“specification ~~~ coordinction , validaticn ,

prototype afl(1 f~ naLy ~ doc~ ion and de o ment.~~~

- - lii the succeedinc ch~~rtecs tais - rogram - --.~.11

lie dealt with in ~re~ ~er ~e taii • Cha pte: 3.

- ,
- wil l examine the envi:onAc.c; of tne Army instal ation

5
—

—a - -- — - .  -~~~ - — —5--- -~~~~ — - - - 5 -  - --— -- — - —— — - - -  - -



I 

— - 

~~~~~~~ :~~
-
~~

--
~~~~w: — • -

~~~~~~~~~
.-

~
—-- 

_______

- 
I 

I

----5—--———

£ 
~~~~~~~~~ 2~ K.~~. -~AKAS

- and will focus Ofl user needs. Chapter ‘i. then

wi l l  consider the idea of a testbed for experimentation

wi th  the wired garrison system in a real situation.

• In this way one may exami ne the strengths and

weaknesses of the app licat ion of the conce pt.

Furt hermore, one may modify the design wherever

necessary to tailor technology to meet user needs.~
6
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~ (Chapter ~ . )

(Sources re c— ated from the prece (~ing chapter ’si~NDNO TES are given in full for easier reference
by the reader.)

~Major General Jack A . Aibright, “Communica.~ions
Command: First There Was a Lantern ,” Army, October
19~~ , 93,

6J.G . ~.ohl and other s , Inte~ rated Communications—
Electronics Systems nnd Facili t ies for  Army
Garrisons (Bedford, ~1ass.: The Mitre Corp., 1973)
pp . i-u i.

7R.P. .~itt ~nd others , Air force .~~anning forDigital  C ommunicat ions (~~edford , Mass .: Th e Mitre
• corp .,  1970 ) p . 5.

SJ j t Chiefs  o~ Sta~1 JCS !~ub, ~~. Unified
Act ion Armed Forces (uxAi ’ ~, Washington , D , C .,,
1959 , p. 75c .

~W it t , O~~. Cit ., p . 5—6 w

t o  - -Woli l , op. c i t ., ; .  i~~~~.

11 Execu tive . r ie; ing ,  ~~~~~~~~~~~ . f f i c e  of ;he Future ,”
BusIness Week , t~une G , ~~73 , ~. 51 .

Albri~ ht , op. cit ., p. 91.

13Major Geneca . .Jac~ A . Albr ignt , “~~~ & D ilequirements
and Perspectives ,” Signa_, October 1975, p. 66.

op . c i t ., ~~. 
xiii .
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1;XDNO TES (Chapter 2., continued)

t 7 Ibid .

18 •
• I b id . ,  p . x i v .

19 - ,, - - - -

~lb r ight , (~onrniun icat ion s o ommand , ‘ pp . 88—93.

~
0A1hright , “~~~ & ) ~e~uiremen;s and Perspectives ,”

~). 66.

O p .  c i t ., pp . i~ t— -~.

~~.t. P. ~i t t  .
~~ flt . others , An - ~conomic Comparison

of Analog vs DigL c1—Based Common User Communications, 
-

Bedford , Mass .: The Mitre Corp., 1970 , p . iii .

op. ci~~., p . . I ~
ibid. ~

5-
~~lbid . —

‘ l O i d . , . ? ) . ~~~~
- - ‘‘ ‘7

~ 

‘‘Brigad i~~.’ er~~~,i ~~~~ ~. uroEnhache:’- ,
I ~~~~~~~ - “The Army ’s Vi~ w ~~ : r . ( ; 

‘~ili tai y Switching -~~~

Systems ,” Sig nal , ~.gus~ c75 , , .  79—31 .

08A ibr ight , “(~ora~~n:ca~~ oj.s Command ,” p. 93.
/ 5 _ .
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-~X , \OTE S (Chapter 2., continued)

“9An interview with dW1& B. C. ~iedge, Plans!
Operations Officer, United States Army Communications
Command Detachment , Fort Leavenworth, Kansas, 66027,
September 1975.

30Wohl , op. c i t ., p p~ 5~ 7~ 
: -

~~Grombacher, op. cit., pp . 80—81.

30
Albright , “Communications Command,” pp. 91—93.

‘3Wohl , op. cit., 7— 1 .

5;’,-  . . 
-. 
.
5

ibid ., p . iv.

1
~~bid ., p. ~— iO .

‘°Ibid., pp. ~~— i1.
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C lmfl > tei ’ 3. rocuses  on the er5viroiimc~it o~ the

Army garr isor :  of today and of th e f ut u r e . This

chapter  i i e nt  ~ic’ s the ~eneral -areas of user needs

and audresses spc~ ific critica requirements ~
‘or

communic;~ti~ ji~;—e i. ‘ctronics su~ ort of the ~rmv

mi ssi on .u~~: ~
‘ t ~se eo: 1 e - -  ~~~~ i -hi ;ig ~hat

mi ssioii .

H!
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s t h e  t ~‘chnoII ogical env i i’oniuent of communications— 
F

elec tronics  has Changed over the years , so has the

Army Garr i son  nvironinent developed into sor~ethir.g

quite *1iffei’~nt fro!:J thu . 1)1 even the recent past.

\1 th ou g~i t h i s  c.~apt -er ..~r i1  i concentrate on Lhe

area oi’ user needs , 1. ~~~~ ~ c ontinue to introduce

discussion of tcchrtologica~ innovation as this

i nnovation a;~plies to 3peci:f.c portions of user need.

T h i s  cont i n u i n g  focus  on technology follows the

precedent establis iec ii~ Chapters i., and 2.

-\s ci1e~ enrijer , ‘- r~:y r~irrison c~rimunications—

~‘1ec~ roriies ((_ ) ~1es- (Is can he ca~ egor ize d into

t hree ‘en(’rrl i areas . These are the C—E suppo:~t of

t h e p r i m a ry  \ruiv i~ - - sion of nat onal defensc the

C —  -
• SU ~~~~ O~~ L () ~~ ir is  ~ i lat i on  ope::at ions and ~ae C—E 

- 
-

SU~~ p O c  ‘) ~ t~ie ~~~~i 1 . tary and. ci’-.--ilian erso~ : living

on or enr the ‘
~~~

- : -‘ garr ison .~~
:ome o~ t1.e •‘a~ es Li i  ~~~~~~ needs arc - ref lect ion

of (he evoluti 011 f t~ e ~‘~er i ui soc iety cf which

• tin ’ -\ rmy Inst.- i l~~~ a, is a pa -t. Further ore ,

tile very technol o~~v ~~ ich s icing ada;t~-u to

sat i s fy  ch an g i :~~ ~5er needs forms an impo;’tant ‘)art

5- ~— r --5 .1-S .
~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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oP Ue ‘~t v i roi~’-~eii L i n wh i c h  t h e  user ives .

P eeh uo lI -~~~i ;~ys the  dual i~oi e of heing naj or

force i n  the  user  environm ( ’s t  ; t r I O  of serving as

an i n s t r u~nei~ t des i~ ned to nssis  t the user to
- . - - . )811o~I i iy  th i s  euv ir onment  Di’ ~ø adan i to i t . 

-

t 1 as t t eCh n O l  o,~ icai advafl( :e5 such a~ the automobile ,

1-el e vi s io~i a nd nuclear  r eac to r s  have opened new

Iin r i 7 on s  fo r  so c in l o -~iwU ci~~nge in the civilian

o r ld  ~1nd on the  .ri~iv ia~ ~rd 1afio ;~. An atmosphere

is created in w h i c h  r ew ul~~ernative so lu t . ions  to
r ex i s t ing  prohlein s l)ecome availat e. The question

then becomes — not s there a s~~iution, hut i~ather

which  so lu t ion  of those  av ;~ila~- e  is most

~‘ ppr op r iat e~ ~ - ,

‘ o ’rmunical i o:. in •~ c ;t:l th e terperson~ sense

a n t I  t i t e  t e ch n o lo : .ca i  sense z f fe c  ts and I -  .n turn ,
~~

-

; ,  1 (t ’e t e d  by chm se . Con iuni t ions means serve to

eh g an nel  In  Iorr .j a t. on .iou t ~;i~~ aced crate . rate of
‘ c I u u iL r e  to t h e  ~CO ~~ ( • F1 ese sane mean s •rovide

~~~~~~~~~~ fr o n  . . c  a -o  ;lc ~c the persons ~r 4 -

institut .i ens i d .  i’es j , •~~ ~:e  for Lh~ s change.

-5 - - -
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- - I t h o u J~ fun d ir v ~ awl te al regulation are

• res~ r i c t i x i~ f-ti e a n pl i ca i i on  of c— :: technology

to serve user needs , the  srne ~arties instituting

the r e s t r i c t i ve  measures are deman(~ing C— E support

which utilizes all the technology available

nuc which  su f f e r s  no degradat  ~on of :~uality. ~
i0

Tii~ se users are der ru id ing  (—h su)por t  for such

di verse areas as In eioL ,y, co:~pu ter izat ion ,

c’col or~v , tran s~~or ta t ion  a u i  aat ional  defense. t

Phe A r~;iy i. asta~ l at ion  wIth ~ts hospiLal , data

pro cess i i c ~ c en te r , ~nvii~nm enta l system s , transportat ion

organ i za t ions  and i s . ii it ary  uni~~s has representat ives

of these user tya c- - .

‘l’h~e cu t ire a:’en o ~ ~mt ior  - I de1eas~e a d  the

H - r e l at e d  area ol’ ~oi~ nand cont:i.~ commun ic~ uions

are under~ oint~ -
- cont in i4~ ng -: rocess of rc :valuation ,

‘FlI t ’ SOC i:~ 1 a f l ( !  COIl On ic I ~5 - L .  c u t i o ns  of .at ional

d e f e ;v ~e L1 ve a as Lioi o l  :el at ~~ve i rLI— ta nce

eqw~l to ~J i r  I. O P t h e  oav 0 . . m i l i tary  and political !

d i p ]  o? ia t i c -  as n ’Ct S 01’ wagi - .~~~ war . ~~~~~ is an

- - an i~re(’~~ Ii On i - : ~r i~iie h a  . .t ionr h ;i a exi st in the

- --5-- — - - - - — - --_-- —--~~~— - S__ S__SI ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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a rea of ’ r e sn i l r cs :)~~-~~ : ilali l e for defense or social

• ~-.- e i f ar e  but not  .or  hois l i  ort ion s oi~ FCdC ’ fO l

-: i n tuge -t expend~ 1ure . The direct  result in the A m y

community is the rel.’tive decrease in funds and

manpower prOvide( 1 to accomplish the primary iniss~ on

of national defense , to support installation oporations

and to care for the people in the A~~~~my community. t2

f-i - c n i n  the cont ~n. of the Cu tent tec l ino_ ogical—

soc~~ologica 1 euv ir c  m e a t i~ the -.‘orl d and Un:ted

4 -~ am tes as ,jus t d.op~ oted , this chapter now m.’-es

to a eonsi iera t ion  ) C the A m y  ~,arrison env :onnient

111 Particular . 1 0 1  ~~e murpos - ~ of ~ais  ~~
‘ ort,

en V i r o n u l e l i c  oP  an ray ~ns tal 1. t~~ ni coo si  s’zs of

- I

~

~~~~
- 5 . ’

t~~~~r t
L
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technological (existing communications—electronics

p lan t )  and sociological/operational i.’mission support ,

post support and people support requirements)

com nonent s. Army instal lations b oate d in the

continental Inited States (CONUS) may be classified

into five categories haseci upon primary mission.

S 
Major h eadquarter Posts are represented by such

installations as Fort Meade and ?ort Monroe.

Fort  Donning and Fora Kno~: are considered Large

Training Posts wi t h ~chooI . lIow~ver , Small School

and Center Posts include suca l;cations as Fcrt Si

Gordon , F ort McCle l~ an and Fort Eustis. Fort

Carson, Fort Dix a:d Fort Hood ire classifiod as

l arge Troop and Training ‘os t s . Final ly,  :ort

l inacl iuca and. sueh Army Nater i . c: - Comr~ancI Pests as

- - 
- Fort Monmouth anc Reds one Ar nal are coasidered

- 

, Class II lflStallatiofls.~~

n each of t ese installa tions commur ..cations—

electron4c- scr~r ce— 1 f~~ l ir~~o three ~~~~~

-
~ ~ 

— 

categories ment:onecl previo..sly. Under ;he

heading of suppor ~ of i~he çrimary Army iission,

C— i- services focus on command and control functions
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oP the  seni or co~’ni1an : group and [-he cn~ i re i sn i~ 
—

4
oi— conunand . hi~~oion support  also involves th e

vita]. C—E services ‘equ~ red ior  the Army schools

and Army t ra in ing  programs. Support of ins~ ahla1ion

onerations includes the fundamental clerical

functions performed in offices and the transfer

— 
of informat ion. This latter area of ~ns~ailation

support includes such things as telephone , daily

bulletin , t e ] e p hone list:i ngs , mail, record traffic ,

message center , i’acshn~ ie , rosters o1 variousH ~~
- -

~~

types and other inform:a~t~ on categories which may or

may not currently o~ su~~ orted z-y communications—

electronics service . Where co~~unications—

electronics support does exist it is conce.vabbe

that it could. be expended . ~h~re it does :ot -:

exist it could b introduced . Pinally, sw port

of the people in the ~rmy co unity in c u des

those commuiiications—clectro a Lcs services associated

• ~-h 
w i tl i t h e  has Ic .hrncti ohs 

- 
me : : ormed hy any

c i v i l i a n  c ommunity  and i ts  ocal goveriit~ent f or

th e citizens . -Phese are rc;resented by nedical, 
-

- -~
- dental anti li-fe suppor t  aci~ vit les , police and

-S

- -  
~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ——S _t _ _ __ _ ______ —— —~~~~~~~~~~~ --
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L

fire—fighting units, education for the youth and

adults, recreation facilities and the opportunity

for entertainment~”~
This chapter now addresses the genera] types

of C—E facilities presently operating on the

installations located within the CONUS. Al though

the actual C—F’ plant varies at Army installations,

certain components are generally prevalent. This

chapter discusses the general cases . Chapter ~i. covers - 
-

-

the testbed approach to such general C—E system

components. That chapter also addresses Fort Bliss,

Texa s, as the testbed selected by the Mitre Corp.

Chapter 5. focuses on the Fort Leavenworth C—E plant.”5

c— i :  fa c i l i t i e s  present ly  found on Army posts can

he classified into general areas. The post telephone

-; plant and radio nets  serve poin t—to—point  user needs.

C ATV (Communi ty :\fltenna l1elevision distribution systems),

CCPV (closed—circuit television systems), special - 

-:

purpose radio nets as well  as data services via
-

- 
- ii AUT ODIN all contr ibute to the C—E capability.

Along with the above—mentioned systems, in— ny Army schools

possess Independently operating audio—visual facil i t ies.

5-
~~~~ 

-- -- -— -— 
-- - 

-

- -

-
‘

- S
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Of course the post telephone plant is the —

high—volume backbone of the C—E plant. And although

local message circuits and AUTODIN data services

may use a portion of the telephone facility, these

services are isolated from actual telephone plant

control . For the purposes of this report audio

public address systems and audio recording

equipment for stenographic services will not be

included.

The arrangements for ownership ol the post

telephone p lant vary among CONUS Army installations.

The systems are either leased from a commercial
I

firm or owned and operated by the Army. The

service provided by these telephone systems is

considered in four classes. Class A telephones

are fOr official use on the post and for access to

commercial faci l i t ies  for authorized transactions.
*

Class B service is unofficial service for calls

within the Army system through military switchboards.

Class C tele phones provide official—re stricted

service , that is, without access to commercial

facilities. Class D service Is defined as official—
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SP (1c i n]  for  c l as se s  ~f serv ice  to include alarms

(guard , f ire , crash) .

The coaxial cable which is essential to the

implementat ion of the Wired Garrison C—li 1)esign

Conc-p t is the same transmission means used in -;

the CCTV and CATV system s.~
7 As with the post

te lephone p lan t , some of these cable systems are

Army—owned and operated whi le  others are leased

from commercial f i rm s. In this regard Army
Ji

Regulation Mt 108—t,O, effective 15 January 1973,

outl ines the procedures for the Army lease of

commercial CATV/NATV (Master Television Antenna)

service s. The regulation appreciates the potential

for the application of coaxial cable as in the

~ired Garrison to meet user needs,

4 :
The selection of the  appropriate approach to

• 
the analysis of \rmy installation user needs is

crit ical to t he succe ss of the Wired Garrison Concept.
TI

1-

_ _  _ _ _ _  _ _ _
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This selection should be based upon three objectives.
I

Among the availab le options only those systems and

components which meet identifiable A rmy garrison

needs should be incorporated in the Wired Garrison

application. That is, needs should dictate the

— appropriate technology and not vice versa. Too

often in the past the researchers and developers

(Jill produce some innovation only to have the users

then search for a need or requirement which this

• new technology could satisfy. - 
-

The second objective is to organize these

applicable C—E systems and equipment with respect

to space and time to insure a smooth transition from

the existing plant to the wired garrison design.

This  system implementation must be conducted

without degradation of C—F support. Furthermore,

the application of the new technology must not
41

disrupt the normal Army installation functions -
, I

of primary Army mission , post operations and Army
v

community support. - -

The final, objective is to design the user needs

analysis so that the results of this analysis lend

-S—-S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - S~~~~ - —-
~~~

- - - S
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themselves to inter pre tation into an operational

system. The more logical the organization of the

needs analysis, the easier it will be to design a

system to best serve those needs ,~
9

E For the purposes of the Mitre study, Army needs

were examined in four broad areas. These areas

were applicable throughout the Army. They could

be related to the previously—mentioned functions- 
- 

-
~

performed on each individual Army installation

(mission, post operations, people support). The

first general area of Army need surrounds the All

Voluntee— Army concept and all the implications

of its implementation, The second area relates

directly to the All Volunteer effort. This is the

endeavor to retain the maximum number of quality

soldiers in the volunteer force through reenlistment,

Third is the area of education/training which is

-
. 

essential to providing a high quality volunteer

force and to providing an incentive to the volunteers
-
-S - -

to continue to serve. Finally, the Army has, as

always, the requirement for the most efficient
- 4;; :~, - - 

-

system of administrative support for the combat element.

- —_j 
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in  A m y iteeris (;~ I I  v o l un t e e r  Fo rce , retenti on of

volunteers , educa t ion/t ra in ing  of soldiers and

efficient administration) and to the three specific

areas of Army garrison support (primary mission,

post operations and people sunport ) are numerous

and variod. !~ach A rmy instnl]ation iii CONTJS presents

i t s  o;in set of condi tions , needs and existing plan t.

Some ap p ] i c a L  i on~; are i~onipute r  assisted instruction

(CA] . wi th  all iL - s variations), eliting of texts (altering

textual material contained iii computer memory) ,

electr onic !IIahl and te leconferencing for the commander

and his staff or subordinates,50

(~f par t icular  importance on the Army i nstal lation

and in the entire A rmy struc ture is administrative

i nformat ion transfer. Th i s  is a fundamental Army

need which  y ie lds  i t s e l f  to numerous C— E support

~‘up l icat ions , as investigated by the Mitre Corp.51

1-~or the I)U~~~~fl0SCS of th is paper, this area of administration

~.j] receive special attention . This attention will

concentrate on administration—related co~ nunications— 
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electronics iiecds and how available technology

can be anplied t~o best serve these needs.

Although no one need can be cons idered typical

of those needs across the continuum of Army

garrison requirements , the area of administrative

information transfer is indicative of the scope

and depth of the need analysis surrounding each

C—F requirement.

This area of administrative applications for

C—Eq technology is important in both the civilian

and military sectors. Chapter 2. discussed the

civilian implementation of digitalization and ~~- 

-

word—processing systems. In any organization

the administrative functions are operative at all

levels of activity , and the Army is no exception

in this regard. Improved C—E support provides the

opportunity to make these administrative processes

more efficient. This study can identify seven

general areas of administrative information

•
transfer which warrant improvement. They are

paperwork accumulati on, processing time, manpower

costs , data requirements, information acceqs,
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59error rate and worker sat isfact ion .

These seven aspects of adminis t ra t ion are

consistent with on—going Army management studies

directed at streamlining and making more effective

the Army’s administrative procedures. The first

of these seven aspects s the reduction of paperwork

accumulation and the accompanying proliferation of

‘form s and file copies. The next aspect is the

prohibitive length of time associated with

informat ion processing pr ior to and during the actual - 

-

transmission from sender to addressee, Chapter 2.

mentioned Major General Albright’s comments on this

particular area, The third area of concern is the

• high cost of manpower required to process the

overwhelming administrative workload. Automation

and C— !~ technology can yield some solutions to this

e
~
q)erIsive problem of prohibitive manpower levels.

The next four r ields  of user need relate to

infor m ation f low and the human element of administering

complex systems. The fourth of the seven fields is

- - time complexity of the data requirements placed on

the units in -the A rmy by the senior managers.

1~~~~~ a 
- - - — - - -S~~~~~ -S•~~•~~ -- - _ ~~~~~~~~~~~~~~~~~~ — — — ~ _~ _~-S - — .  ~~~_ -— 

- 
—
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These managers need detailed , accurate and regular

reports of operations to assist them in the

decision—making process. The next area of concern

is related closely to the fourth (improved reporting).

This is the problem of timely and complete information

access . The sixth problem exists throughout the

entire administrative information transfer system.

‘~~ reduction in the error rate is important to the

success of any innovation in this whole area of

administration. Finally, as the technology is

applied to these areas of administration, the

human factor must be considered. Regardless of ‘- 

-

the level of technological sophistication the

system posses ses , -the people should feel that

their role is challenging and significant.53

Those existing C—F programs which may affect

the Wired Garrison require mention, Certain aspects

of the Wired Garrison are contained in these programs

and studies. Als o, the Wired Garrison study has
- 

,~~ drawn on other Army C— F’ projects for Input. On—going

programs include ATCAP ( Army Telecommunications 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

---

~~~~~~~~
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Automation Program) and AMNE (Automated Multi—

Media Exchange) program , which is part of the

ATCAI’. A recently initiated program is the

LDD S (Local I)igi ta l  D i s t r ibu t ion  System).

( if  course there is ARIITPS (Army Base Information

Transfer System) as mentioned in Chapter 2. of

this paper,~~

These programs warrant a concise explanation

of their objectives . ATCAP is designed to

consolidate/automate ,on an area basis, Army

communications centers and message centers.

Technically it is oriented on multi—media -‘

automation and standardization of configurations

of hardware/software/procedures. A~~1E addresses

the upgrading of Army switching terminals. As a

component of AT CAP , It focuses on the redistribution

of system control from major modes to the local

exchanges. AMNE is targeted on new and improved

message entry equipment (optical character readers, I -

video display devices) along with software to 
- 

~~~~~

‘
. 

-

•

facilitate the interface of the new hardware with

local processors and AUTOI)IN trunks. LDDS

- 

-

- - 

~

~-
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capitalizes on existing technology of minicomputers ,

- microprogramming and vertical/horizontal processing

to develop the advanced concentrator and automated
- 

exchange vital to the total system of the distributed

network concept . This concept is another portion

- of ATCAP ’s goal of automated and decentralized

m i l i t a r y  (Army and Defense Communications System)

switching systems. The distributed network idea

which is the core of the Local Digital Distribution

Syst em stre sses increased survivability of the

swi tch ing system , a less complex major switch and

a strengthened control capability vested in the

local switching system.56

Tn his article “The Economics of Integrated

Telecommunication Systems,hi Arthur D. h ail III

11 - 
‘ raises sonic important points with respect to the

I application of the Wired Garrison Design Concept.

• ~

• Before embrnc ing the wired garrison conce pt in Its
- 

-
~ entirety and rushing headlong to its implementatiox~,

one should consider Mr. flail’s argument.

His underlying argument Is to ask if the user response -;

I - -~~ ~~~ - -

LM1
_ _ _ _  — —  — 
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to an innovation wilt support the costs involved

in developing ari d installing that technology? 
-

With regard to the wired garrison, Mr. Hall

concentrates on the two—way service offered by the

coaxial cable as the major tec hnological advantage

of the system. More studies are required before 
-

* the wired garrison is imp lemented on a large scale.
I’ These studies are required to investigate the true

advantages of such a coaxial cab le system. Mr. Hall ~-. 
- 

-

L contends that certain aspects of the wired garrison

design (voice-operated typewriters) need another - . 

-

decade of development. Some services offered by

the wired garrison can be provided by the currently

installed military switching equipment. Furthermore,

some potential services are of questionable value

and limited demand (the picturephone).

Mr. flail bases much of his comment on his

analysis of the document “Mission Analysis on

A-f r Force Base Communications —— 1985” (Apr i l  1973). -~

• His concentration here is in the area of economic - 
-

feasibility. He selects eight C—E services which

could be the components of a type wired garrison.
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- Par each service he provides a roughly calculated

first cost per individual subscriber. These

- services and their corresponding costs (~ ) are

telephone (*500), exist ing twelve channel CATV

(~625), Federal Communications Commission Rules

(Cable Television Report and Order of February

- E972) CATV (~~~7 5) ,  General Telephone and Electronics

Laboratories ’ Special Service Network (television
-. channel- switching) option I (~ 913) and option II —

increased terminal equipment facility (~ 1574),

- - a telephone capability added to the Special Service

Network (~ 125), Picturephone (~32o00), Special Service
- 

- Network Option I p lus a full Picturephone system

(*1950) and finally Base Communications System 4A,

- which adds a variety of terminal devices to the

i - previously—listed system (;~is0o/capita on the

— mil itary base)~ 5~?
.
~~~~ i 4

inherent In the systems ’ costs is the d irect -

- 
relationship between system complexity and terminal

size. The larger the terminal, the greater is

the cost. In addition to terminal complexity/slze/

I cost , the commander faces the prospect of increased

I •~
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costs of software support for the services offered.

Because of this and other economic unknowns, Mr. Hall

calls for a more intens iv~’ study of the system

methodology surrounding the wired garrison as an

integrated telecommunications system.

From a systems engineering foundation Mr. lIall

develops a matrix with the seven phases of a project

life—cycle (program planning, project planning,

system development, production, distribution,

operations and retirement) considered against each

of the seven steps of his morphology of systems

- - - engineering (from “A 3—D Morphology of Systems

Engineering ,” IEEE Transactions on Systems Science

and Cybernetics, April , 1969, Arthur D. Hall III).

3 These seven logical steps of systems engineering

are problem definition , value system des ign,

• systems synthesis, systems analysis, optimization

of each alternative, decision-making and planning

for action. ~-1r. Hall believes that all seven of
t

these logical steps should be applied to each
-
~~~phase of the project life—cycle. This has not been

accomplished with the integrated telecommunication
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system . in particular user needs have not been

considered across the ent i re  l i fe—cycle  of the

project .

lie submits five recommendations , al l of which

warran t attention in this chapter. Studies of user

needs should be continued wi th  strict adherence to •

sound systems engineering practices. In addition

to the major C—i~ design study, there should be - 
-

concurrent efforts to determine the feasibility of

implementing portions of the total design concept

on an individual basis. A tentat ive evaluation

model should he developed to best analyze the input

from needs research. All possLñe alternative C—E

designs should 1w studied . From -this set of

• alternatives a group of possible designs should

be isolnted and evaluated . ~‘inally, a testbed/

4 -field laboratory should be established for more

accurate feedback of user needs and greater

freedom to modify the system in a dynamic , operational 4
-
~

environment.

! !

— - - -—
~~~~~~~~~-- ~~~~~~~~~~~~~
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- 
Chap ter ‘i. studies just such a testbed/field

- laboratory of the ~irec1 Garrison Design Concept

at Fort Bliss , Texas. Chapter 5, then investigates

the applicat ion of a type system to the needs of

- 

I Fort l eavenworth , Kansas .

_ . t -~- 
- i 
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~~ )N uT ;-~ ( Chapter 3. )

(:~ourees reneated from -~veceding chaptcrs~[~NDNOTES are given in lull for easierreference by the reader.)

‘7J .G. 1Iohl and others, integrated Communications—
Electronics Systems and Facilities for ~~~~Garrisons (Bedford, ~Mass.: The Mitre Corp ., 1973)
PP. 5—7.

~~N ajor General Jack -\ . ‘~lbright, “Communications
Command: First There ~as a Lantern,” Army, October
1975, ‘)3.

~
9Michael J. ia~~, PP~3S and 1~’uture Trends in ~-

Our Society (Bedford , Nass .: The Mitre Corp., 1971) -~

;)p. Vl i— 3 .  
-

“°W i ]  11am C . lowl and , “Changing Perspectives
of the Communications Industry,” -Sigpal, November/
December t975, 32 —3 5 .

op. cit .., ~p. 3— ’i. 
-

~

Ibtd ., PP. ‘l .

~1 i  
~ 34~ 

4 ~ioh1 , op • ci t ., • : .  :~
-
~ —23. 

-

t , . 23.

‘An interview wi th Nr. .-~id I . Bonnel, ~)irector,
Communications—Elcctronlcs, ~ort Leavenworth, Kansas I
66027, conducted on 7 November 1975 (updated with
Interviews and telephone co~versations since that date). -

IlIiI1i ~l1
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I~NDNOTES (Chapter 3., continued)

O~~~. cit ., PP . 2 5—26 .

‘
~
7Ibid . p. 1.

!IBIbid ., P. 27.

Garrison Yroject Team (Sponsor — United
States Army Communications Command), System Definition
for A~~~ Wired Garrison C—~ Design, Vol. II , “System
flefinitlon,” 197k, 55.

~
0Ibid ., p. 5(~. H

- 

~vired Garr1soi~ re jec t Tea~ (Sponsor — United
-t a tes Army Communicat ions Command),  Vol . 1,
“Executive Summary,’ 197~ , v.

r r ,
‘ Ibid ., ~~~~~ ‘ ) —

‘‘ Ibi d ., pp .  ~~~~~~

~“1lrigadier General Gerd S. Grombacher,,-

• 
“The A rmy’s View of Trends ifl ~I ilitary Switching
Systems,” Signal, August 1975, . SO.

‘-~Major Ge;ieral Jack ~. . ‘~~hri ght , “~~~ E. J
Itequirements and Persoectjves,” signal, October
1975 , p. 66.
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________ ~ ~~~~ter ~~~ continued)

56-. -(zrom bacher, op. cit., p . 79—8-i.

‘‘Arthur )~ Pall I I I , as cited from his
“Phe Econom ics of Integrated Telecommunication
Systems,” 15 January 197-’t , by t h e Wire d Garrison
Project ‘ream in Vol. III , “Ap pendices,” PP . 20—26.

‘8Ibi d., p i . ‘~6— 33.
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The Testbed Approach

Chapter ~~, discusses br ief ly  a testbed approach

to the application of the •iired Garrison Concept at

Fort Bliss, Texa s. A testbed is an actual representative

Army installation at which a type of Wired Garrison

Iles-i gri can be built , operated and evaluated. The

best experience factor wi th the Wired Garrison Design

is this plan developed by the Mitre Corn , for Fort

Bliss. The Mitre Cor n. has found the plan to be

technically and operationally feasible. The installation

n-f the Wired Garrison Design at Fort Bliss is planned

to begin upon the completion 0-f an on—going cost— -:

benefit—risk analysis.

The extensive study and t~ctaile(1 design for Fort1 - ‘

fu ss provides an insight i~i~o a p lan for Fort

Leavenworth . The user nee . environment at Fort
e 

1,eavenworth is sim ila r  in many respects to that of

Fort Bhisq . Therefore , the improved C—E services,

increased communication system capacity and

—- -- -—

~

- - .

~
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substantia] user benefits to be accrued by Fort Bliss

can be translated into similar gains for Fort Leavenworth.

Because this is a prototype design, an explanation

of it is help ful to the reader before examining the

Port Leavenw ort h situation.

Diagrams of Wired Garrison ~)esign configurations

are fo]lowed by explanations of the individual

system components. Included in Chapter ~m . are

also criteria for the evaluation of the tcstbed

perform~tnce. ‘[‘he diagrams are sequentially ordered

to build the wi red Garrison i)esign in phases.

The diagram on page 57, illustrates the bas ic broadband

I~ransmission/distributiou segment of the Wired

Garrison l)esir~n . The diagram or.. page 62. presents

switched huh , any number of which may be connected

to the 1)roa(lbnnci f ransmission/distribution portion

~howi-i on page ~7. The diagran on page 6~~ incorporates

(hr ~~ i t c hr d  hiC , i n t o  the J rer . Garrison Oesign to

-. -
- -

- ~ortr ay a comn]e~ e syste ;~i . ~ im ll y ,  the diagram on

u tg  6’~~ l l lu ’t r a i ec  the f l otr of information into and

out of the comniete - -‘ired Garrison Design.
-

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I owi u~ d ia~ ram portrays the backbone

Lrnns,ui ssion/d i strihut-ion portion of a type of

-~‘ireiI Garrison (; — P Besign as suggested -for the

testbed A rmy installation~~~’

To PRUNES
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, ( .o, - - on( ’f l t~ ( e , ‘~~• no Iwor!~ con tr ol ,

v i  11Pm) s tamml: i o ~‘ae i i i  Li e~ ) d ’~ c ‘1 bcl in t~ e Eort Bliss

t(’s-t I) e tl are i Ien t ical  1-o those  in the Fort l eavenworth

Pe si ~Tfl in C h a pt e r  . Phe  di . C~ orcnce lies in the

nurn l)er and configuration of these components at

t ort UI I ss and - o n -  I -eavent~orth res oec t ive].y.

The ne twork control i s the brain of the broadband

L r a n o r i i s s ion / m l i s  tr j 1)ut - iofl ‘~esjgn. it estal)l ishes

u t ]  ms,n,ges the I H i or!I1:’ 1; ion  e ~:chaur ~es w i t h i n  the

i red Garr i som , Pes ign  ;~s ~ e I 1 as the  interfaces

‘~i th the  ;)eri ‘‘horn ] e( pi~,ment (terminals) , ‘~n

I in]  i v i  dnnJ .  rd i i i  corwu t er  or set of mini comrmuters

Iori’us t h e cen t er o1 the neN~on1c control . Surrounding 4

t h e  !! ini compu Ler ;ire ~-~a I rices for swi tch ing  (hardwired),

data -irocessors Cor signalling and circuit supervision,

r o mp u t e r s  for  c o n t r o l  of system e lements , int e r f a c e

1-Toli oms for  aceer~s to (-he coaxial cable and devices
• (0

t o nio ,ii f-or sv 4 I - (’m st a tus ,

‘t’hc coaxi.;m I cable i s l~he broadband  trnnsmission/

‘ I s I-r I tnt tI on ‘i~~ ’flS • The d~a I cab] e plant will be

I :, I d ut,u1er~ rompI :m i td  I ILStfl ii em] on Ut -i l l  ty ‘ioles .

l’lit’ roa -~ i n i  enhi o ~il~’nt will include repeater—

:~“ipl 1 f i  er ni~ I I - n , - - 
-

_ _ _ _ _  -~-a~ -
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— The existing on—garrison computers (Management

In format ion  ~;ystems Of f i ce )  wil l  be connected to

a digital data storage unit (common to the entire

Wired Garrison Design with access from any point -;

in the system). ‘Fhe data retrieval system which

is also connected to this common data storage is

a Wired Garrison innovation. This digital data

retrieval system will have a minicomputer for

the management of the (lata base and will have a

120 to 170 megabyte storage unit. This data base

man agement wil l al low simultaneous user access for

50 to 75 termInals.

The telephone switch and telephone sets shown

on page 57. signify the exist ing Army Installation

equipmen t which can ho Incorporated in the Wired

Garrison Design ,

The MATV — hleadend and Video Studjo Facilities

include video , tape , commercial television and

-
- - ciosed—circuI (~ television capabilities for the

insta l lation u sers , The headend has tape recording

: and playback units . The video studio has studio—

type color and black and white television cameras

rt~~4
~ — ~~~~ _ S~~~~~~p - - -
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whu i c h i  ~-:i I t i n  i e r~~ace  w i t h  Un’ entire wired harrison

~~\ r St t ~ .F ~ t h r o ug h  ~- i i e  coa x i a l  cab] e •

~~~~~~~~ 
-text - rocessing coniputer  consists )f fl !fli~fliCOfl2pUtCr

( to ninnage the data base access) which wi l l  locate!

re tnieve micro ! ’  i c I t e  upon request • The storage

capac It- w i i 1. equa:i ~ r;ti i ll on pages of text ( 75,000
pages per carousel , ~~~ carouse ls , ~i banks with 9

I. I e rs per ha ti lt ) . ‘fh e miii  i comp u ter wi 11. C (mtro].

‘ : i wage - onvers ion  and rout t im g  ol’ vIdeo da La to the

a~iproprinto r eque  st i i i ’~ termina I • -‘
~ Pit)) t port - 

-

communication processor wiJi accompany the minicomputer
(I_ 

~~
- 

-

f o r  r~ i mii i  t an eo u n  access to the data base •

the harrne!-~s and hous ing  areas as wel 1~ as

0 T ) — P ~~n t  user l ocat i ons  t - ’ i i l  contain stand alone VIYL’

(vl leo d i s p l a y  t e r m i n al s )  and keypad/monitor units.

These e I ements  c ’nnl ) ie users throughout the .~rmy

I n st;i  II a t i  on to have d i r e c t  access to data and

“tPns ; igc  I n forma t i  on st o r e d  -th roughout  the r i red Garri son

-
• - - 

1)p  n j g i i  • I ’ h i e s e  nit  I Is i nt e r fa c e  diree I] y wi lb the
- ‘ . 

- --;

‘ 4r on  ta  I c a b l e  L I  t h ont  th e  need for expensive terminal

o q u l  pment - . - h i m - -h a l o c at i o n  ossesses the capability

to store 1-ox I n n  1 r n  terial , iput data , receive high

r e s o lu t  I o n  u n i c r o f I c ’ho and of  course prov ide  a video

—-  -
~~~~~~~~~ _ _ _ _ _ _  — —

~~~~~~~

- 

I
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d i S j I n v  O f  i I t ~~ tI I a t i t i  ;t ’~soc int ed  in Iornia Ii on , 62

- The 500 ~ e’~aP er t z  h a n i l w i d l h  of t h e  coaxial cable

sho wn on patio 7. and jus t  discussed allows for a

v ar i e t y  of s ir n i i  taneous uses • The f requency

ma nagement lnc lu(Ies  the areas of supervision and

signalling , 1 ow bit rate data , high hit rate data,

Fedora] Comm u n ic a t io n s  Commission standard television

(diann e)  s ( c o m m e r c i a l  tel cvi si on ) ,  E~edera1l Communication

‘~omm i ssi on s tandard F?- channels , FD~’l ( frequency
division m u l t t a l c x i n g )  tele.iI~ones anti special use video.

6
~

The Switched blUl ) as shown on page 62. can be located

anywh ere  t h r o u gh o u t  tho ired Garr i son 1)0 sign as

tilustratc (I on ;ni~~ e 65 . to rovide a greater range

of  — h services th an are ava i l ab l e  at  a stand alone : -

• the I-y; ’ i cal swi Lehed hub consists GJ’ a video

sw i I c h i  mat r ix  ( h ar d  c i rcu i t s )  to a l low t h e  ~iser

t-eriiinal s to access t h e  sys Ic: • The text processing

- 

- 
r’iiiicornuuter i s  ; i i  i ~‘r t o  ~i c r~icrofjche processor

— 

con tained in the con t r~—~i i red Garrison esign (see

F page (iO , ) but c-i Lit less ca- a -ity. The digital -frequency

syiithesiz~ r em-tab ) es the huh ~- o i n te r face  with the —

-~ 
~~

- o’om x in I t;ruiil~ ;c~d all ows da ~a communic ation with

th e  eon tral wit -em - i ~arr ison system . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - H
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the fr anc  grabb ers ; m t i d  (;harac Icr generators are

components which translate the user terminal

i t i s I - r u c t i o n s  into a. language common to the Wired Garrison

system and acceatalile to any data storage base or

process or in the system • ~ switched hub can

mr o v ide fo r 2 -’~ of the  0() associated terminals  to

access the centra l - -i’ired Garrison I~)esign at any one

tine ,

Switched 11111)

l3roadban4Cnble (coaxial )

~)i -’rita1
Freq H-

Synth

Cha raci  c r [  Video~ Text
1 Gcncrator l ~-iwitch~ _ ____— Proc

• 

- 
~i .a t ri4 

—------ - ---------~ - - - - 
— 

—

L~~~rr  /4 f f (~9~ 
-

I I ~

Teri:~~nals -~~~~~~~

p 
( T  am ’:, 00)

-
Ii
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r - genera l diagram of information—flow on

a testbetl Army garrison wi l l  assist in system

desi gn -~~i’nd j~ unders tan ding informat ion f low to and

from t h e  — 1r0(l Garrison des gfl .

lfl lIED GA 1II1ISON ON*pos r OFF*POST
CAP A BI LI TI ES

a i’ CE~~~ TtS - IIAINING ANI) EDUCATION
— FOR ~~~~~~~~~~ COUI1 SEWAEIE

(~ENEl tAT ION & -

RETRIEV A L OF -

J2~EQL~ ~.TION— ~~ 
- -~.—MAlL, PUB’S

ONt I’OS’P
U SER

TYPES
-— --

- - - - - -—— —— Wired

Al ) MJN- -~ ~ ‘I d  - 
~~~OMPUT~~~

- Broadband ~
—-  -

Transmission ____
& 1)istribntiol ~ . ~_~~~~OFF*PoST 

— - --- — System DPI’S —

l’NG & -

I D1I CVP ] ON—i ~— — - — ,3 ‘ - ~~~~~~~~~~~~ -—— ~i’.-AUTODIN

OTltEU- ~4 ~~ Inter—p ost  &
-

- National
• - -

- ; Telecommunications
Networks

~

In the Fort ‘h iss testhed certain criteria were

I ~~ 
es tab l i shed  for system evaluation , These standards of

performance are broad enough and general enough

~
-— ~~~~~~~~ ~~~~~~~~ ~~~~~~~
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to have a p p l i c a t i o n s  beyond the type of ired

~a r r i son  D e s i g n  es tabl ished at  Fort 3]iss , For

tha t  ma t t e r , these criteria. may be used to design

anti eva ’uate a type wired garrison design for

Fort Leavenworth , Kansas.

The standard s of eriormance can be grouped

in eigh t genera] areas. these standards are

es~iecia]l y suitabl e for the testhed application of

a design concept , ~-‘urtherinore , they are particularly

appropriate to be used in conjunction with the

1ourt-een previousiy—~nentioned categorie~ of C—E

services sugges ted  for the t e s thed . These criteria

are  based upon improvement  of a given job performance

a n i  a c c e n t a h i l i  tv of the service to the user ,

The general  n atn r  of : e rforrt an ce  and acce~~ abili ty

le n ds i t s e l f  to t-~ e e’~traoola;ion of tes thed

feedb ack  to  other  a c t i v i t i e s  and combinat ions  of

ac t i v i t i e s .

The f i r s t  of these  e igh t  c r i ter ia  is Jie value

of t h e  new conimunications—eiectronics services

provided by t h e  wired garr ison design to post

oper a t i ons . Tha t is , what benef its does the testbed

1 ; T

-
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( a t  t i o u  c i  th e  wi red gar r i son  rin!r to the Army

i n s t a l  i~~t i o u P

The second nre;i worth consider ing is the  poss ib i l i ty

of i n n o vat i v e  a ;p 1  i ca t ions  of technology being added

: I o t - h t ’  wired gar r i  son. To what  extent may ;icw

011111 ‘intent ,  be i n t e~~ra ted into 1-he C— E design of the

w i r e d  ~arrison~’

-~rtother  c r i t e r i o n  is the c har a c t e r i s t i c  of

Lrafti.c fl ow assoc iate:h wi tii each :-m articular C—~

service. Tha t is , wh at  is the natare and volume

of the information traffic assed by each testbcd

se rvice?

Th e fourth area is the ques t ion of service

i’iod I f ication . flow , ii a t. a l l , should the tes thed

h— 1 services e’ ea fl~.-(e (l or a] tered to betta: meet

\ ri”’’ n&; t a t  la i on ;isc a ncedsP

- ‘ i ~~o to hO e~n- -s i d e r e d  s t~~e c— :tr apolat ion of

t i l e  ( o s  t b e d final rosu] ts • The dc~’isio n—a3akers

shoiii ii revi c’ m-:hi ~- i -Cs  LbC ’t c ulid. te sei-v ces may

4 have an app ) i eat i m a ~~r i’~
,.oi~ the  -‘~rmy .

M i c a  t o o , m m ; -  ~ - s~~o:tI w’ Pc ; i l an  for I :p lementation

(- hi’ inic ’~ r t - t cd eo~~- .ua i ca L i o n s — el e c t r on i c s  design at

~— —~-—----~-
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;t given \r~t’: I n s t  a )  latloit~ This question addresses

the sequence for  i n t r o d u ct i on  of the wired garrison I
design , In herent in  the sequence is the extent to

which the de s i g n  conce ~~~. should be .~nplied on a

r iven \rrly imos t .

t I n - ’ ne- ’~ I st i t u t ar d  for  t e sthed  evaluation is

th e import-ati l ar~’a of user acceptance di f f i c u l t ie s .

tio w tl Ad the  a ( -  tua 1 suh sc ri be r s  receive the

candidate C— - . scr v i ae s  oCfcre d by the testhed

a a p J i C at 1 Of l ’~ Ta this ‘ior~ ion o2 the testbed

evaluat ion , care mus t be taken to isola te  a~~d 
- 

- -:

examine each nr ob lem area alte c it i_ s  iden t i f i ed .

I I  no] I y ,  the t radeoff  of :- rforitnmce for -

J ens I s hou l d  ln~ revi ewed • i’hj.~ entails a ~ ~lue

• j u ’lge ’iter i t a -  t o  ; lose - C O  sures of per forfl ld~iCe -

~-. lt  1 : - i 5 1 1 ( 1 1 1  1 ~ he eons LciO re - • These ;~en surc S should ~
-

I !n-’ ti  1 0 4) 1  ía ’ ‘ a i  -n l :~c’ i— ’  -roved performnn3e warrants  
-

the adili I I (Si: L c-~~st  whe re a ~mlicahlc~ in ~1ie testbed.~~

I nput  ( 
‘

-
~ t i ~~~~~ tes hod ev luat i Ofl Wi 1.2 be both - ~~~~~~ :

- ~~~~~ - -

siiI ),IOCtlv e a l t O  otijec -I- ive i:~. nature . £he subjective

input w i l l  on~~ts t ssent~~.llv of opinions of users
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as to Hie accep tnbI. Ii t.y of tin’ C — I- ~ services • In

l i t  is regard t h e  sample a ~ o~ in i  oti s should be

broad—based and adequately representat ive  of true

user need ,

The o b j e c t i ve  nerformance evaluation can
4 -~

be somewhat more exact . plie ~)ossib1e areas for

(j f l : l t l t i f i ah l e  inpu t to the evaluat ion process will

vary w i t h  the desizn of ~lie wired garrison concept

at each ;iart i cular  .rm ~ost . Some suggested

areas which lend themselves to measurement are

the t ine  for inessa~ as to he pr epared for  transmission,

the time for the incoming message to travel roin

the communications center to t ~ addressee and

the  number of errors containe~! in outgoing ~]essageS.

t~ther areas ~trc ( - o t a l  time for handling intra—post

messages, t h e  ti!.c required to prepare and edit

all written tran-~ tisstons , ~L-~ number ot’ ~rrors

-i n typed tiiat c ’r i •~~ , the  t i r e  -:eedcd by lca:ners to

master a given course and meet accentable standards

of performance and the man tc .ier requirerients to

su pp o r t  i n s t a l l a t i o n  opo ra t~ ons , Two o.her quantifiable

areas are the amoun t of space needed to store

- - -~~~~~ --- - -- ~~~ - - -~~~~~~~~~~~ - - - - - ~~~~~~~~~ - -- -—- - --
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iiiJorr~ation and the time re~iu ired to retrieve

need ed iuforiaa t .i on from a data bank ft7

The technical. performance of a testbed

cormnunications—eiectronics system can he

evaluated by the same means used to test the

e f f ec t ivenes s  of any telecommunications system.

Sorn~ possible performance criteria are the time
p

requ ired for networ l: control to respond to a

query from a terminal , the terminal—to—terminal

transmission time for messages, the quantity of -
~~~~

terminals capable  r-~f simultaneous operation and 4

the degree of svsten rel iahi l i~ y . Other s-;~ ndards 
- 

-

of I eehnlca l i ’erforn ;ince are ;oe facility with

will . oh the o era I. ,rs in~e the system compon~nts  ,

the readability af the visua.. displays , t~-~e

i i ’saonse t ine:-~ ~, ?  Svst ei ;is when tunctioni ;~~ at

i m e ; i h  I. oad an~i e system i-c ~iireinents fc, c

- 
- 1 , o% ; ’r and crIv-i .~ ) l lmenta ~ cctr.crol (humidity and

- -

t empora l-nrc ) . 

~ - -~ -~~ - --~~~~~~~~~~~~~ -~~ - - 
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( u r a e a  t -~- - u,a 1~ía froi:t • recediu” cha- tcrs’
n ‘n  in luli  for I S ] C i

i-eferen c- e ~ the  render .  ) I -
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-- ired ‘;arri -wa ~‘roject 1’eain (~; )ons or — United
;t -~t (Ms Ar my ~‘o~nmunications Command), System Defin i t ion
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Chapter 5,

The Fort Leavenworth Application

Chapter 5. investigates how the Wired Garrison - - -
~~

Design Concept may he applied to Fort l eavenworth.

in this  regard a type Wired Garri son System is

consi dere d.

This chapter identifies fourteen information

transfer services afforded the Army instal lation

by the Wire d Garr ison. Each service is explained

and related c1irectly to advantages accrued to

Fort Leavenworth through the implementation of

th is  integrated communicat ions—electronics design.

The chapter then discusses the development

14 of the Wired Garrison Design for Fort Leavenworth

* to provide these C—E services for information
I

transfer. After developing those factors in

4 the Combined Arm s Combat Developments Activity

and the Comman d and General Staff College , the

- — ~ -~~- _ _ = _ ____~~_ _ _ _  — - - —- _—-~ —rn -— - -  -- -



L1L ~~~~~~~~~~~~ ~~~~~~~~~~ _ _ _  ~ : ___ TI~ - ._~

(‘age 72 k.I). SAKAS
4

• paper  builds the W i red Garrison with diagrams. These

tactors of C—h~ service for Fort Leavenworth are

considered through the configuration of those

Wired Garr ison component s introduced in Chapter ~,

The equipment configurations shown in the Chapter 5.

diagrams are tailored for the provision of C—E

services most beneficial to Fort Leavenworth.

The f i r s t  diagram illustrates a plan for the

management of the 300 MegaHertz bandwidth of the

coaxial cable at Fort Leavenworth , The next diagram

presents the broadband transmission/distribution

segment of the des ign. Th i s is followed by a

modular arrangement of the switched hubs to be used

with the broadband transmission/distribution segment.

The f ina l (I ngram combines these switched hubs

wi th the transmission/distrthution portion to form

the complete system. Additionally , cross—hatching

of components indicates which elements should be

installed initially.

A discussion of implementation procedure Is followed

by Conclusions and the Recommendation,

- ~~~~_-- -~~ - ~~~~ -— ~~~~~~~~~~~~~~ - -~~ ~~~~~~~~~
—- -~
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The Mit re  Corp 0  tea.m identified fourteen

informat ion  transfer services available to Army

garrison users through the application of the Wired

Garrison 1)esign Concep t , These services and the

technology which provides them are incorporated

into the Fort Leavenworth design. Informat ion

transfer involves a multitude of C—E data exchange

combinations involving information sources and

Information users,

The first service is the distribution of

— messages on—post . This capability will reduce the

t i me and manpower r e q u i r e m e n t s  for  the t ransfe r  of

- - the message from the telecommunications center

to the individual addressee. Ordinar ily this

Func t ion  is performed by messenger service. The

Tired Garrison arovides for facsimile service for

hard (-opy information transfer and video display

service lo r  r a p i d  t ransmission of message content .

These services can operate between the telecommunications

center and individual users as well as among the

Individual users.

Another service is the computer—processing of

3 textual  mater ia l . The 3 million page microf iche —

storage cap a b i l i t y  gives expanded file capability to

- _ _
~~I___ ~-—-~~~ — - • - — --— -- —----— —‘j - •— - ---
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t h e  users  in the Conthined Arms Combat Developments

— \c liv ! ty (CAC )-~~) mal t ile Command and Genera]. Staff

Col l ege ( CGSC) .  \ i s o , ~) Os t -  users can access

ii-~fo rmatt on  concerning evolving doctrine , u t i l ize

I t for  test~ purposes  and edi t/modif y i t  where

necessary.

As wi th  t h e  o n — p o s t  message handling , the servic~

of data d i s t r i b u t i o n  on the instal la t ion would

e l imina te  th e human factor.  There would be no need

to hand— carry the  uaper in i~u t  and nr in tout  from

the computer.  The expanded number of terminals - -~
with access to the central computer would provide

greater student and faculty use of the facility.

i- ’urtl ’ern ’ore , ~ i t il  these computer terminals dis t r ibu ted

t, h r o n ’~hou t, t tn’ I ,,ntal I at I on , users  would not need

I 0 queue tw a t .j us t a few c ommon l oca t i ons . They

eon]d access tin’ compute r  f rom te rmina ls  i.n all the

(- ln s s rooms  and al l  the housing areas.7° - :
There a l so  is  the impor l-ant  a r t - a  of CAl (computer—

ass i s ted  i n s t r u c t i o n ) .  T h i s  service supported by

the Wired Garrison t hroughout  the instal lat ion

w i l l  t l low t h e  individua l l earner to pace h i s  or her
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own ins t~ruc t ioj i . U f f i c e r s  n:av prepare material

for  CG3C and enlisted nersons may prepare themselves

in thei r  M i l i tar y  occupationa l Specialt ies ( M OS).  —

As an assist for security operat ions , te levision

surveillance (video facilities in the Wired Garrison)

will increase control and reduce the manpower
A

requirements. ~-uch a service is best suited for • -

remote  observat ion of isolated ac t iv i t ies . The

Milit ary Police t)esk Sergeant could monitor television

sets which provide coverage of such areas as the

commissary , the post exchange , the post theater

and f a c i l i t i e s  o f the insta llat ion club system.

All  of these locat ions  are targets for t he f t  and

requi re  constant  patroll ing by foot and vehicular

units . Television monitoring as a part of the

~.‘ired Garrison would reduce the manpower needs.

\t - the United States Army Disciplinary Barracks,

t he  W ired Garr is on surveill ance system could

reinforce existin~ se”urity measures.

\ -~ervice particularly applicable to the instructional!

t r a i n i n g  s i t uat i o n  of Fort Leavenworth is that of

iucn t i on a l  t e l e v i s i o n . These closed circu i t systems
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ran ‘ roy ide ~~~ p or t  t~ 0 the u s e r  at h otac , at work

and a t ~ (!dU(~~~ L t  i~on ( (‘fl t e rs

Another  I’ o r t  l ,eavenwort -h service is provjded

by ~L~rv (mas ter  TV a n t e n n a ).  Such a cap abi l i ty

can bring to the user  both  commercial and program

television . There is no need for individual

teJevision antenna s at  each set of quarters.

~tecep tion will he much be t te r  w i th  the larger

m a s t e r  antenna , ari d the  coaxial  cable which is

br ing ing  o the r  C— h ~ services to the Fort Leavenworth

user  can bring the television service also. H

The i n s t al l a t i o n  command inforriation program

and for tha t  r i a t t e r , nost  in fo rmat ion  program covering

-
‘ p u bl i c  i n f o rm a t i o n  can he disseminated by CITS .

Thi s  is the comman der ’s integrated t e lev i s ion

sys tem . 1nsl~ead of t he  numerous b u l l e t in s , let ters

h and announcements distributed on ~ost , periodic

t e l e v i s i o n  prograr-is will acconplish the same purpose

w i t h  less wasted t i m e , money, paper an d labor .

4 I’urtliermore , inste;ul of an i m ersonal  p r i n t e d

r~;essagc , th e  u ser  i i  I. -~ pp r e r  I a fe a human being speaking

to h i m  or her  th rough  t h i n  means of l e i ev i s i o n .

Eli _ 
_

- A

- --——-—-~~~~ --—-- — -— — &-‘- --- - _____—____ —. —--—--- -— — -  —A- — - -
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t a’i-s in 1 so! a ted  b eat ions ( o u t ly i n g  buildings

in the CACU \ o r f T a n i z a t i r n I )  can be a f fo rded  access

to the f u l l  range of centrally—stored data. Both

microfilm and microfiche can he retrieved from post

data  banks. Once doc trine has been evolved or

developed , it  wi l l  he niaced in the central data

storage banks . Thereaf t e r , users may access this

i n f o rm a t i o n  as necessary . This  will  el iminate - ]¶ t h e  time—consuming searches in CAC DA and CGSC for

the  res iden t  exp er t s  in ce r t a in  areas .?1-

A nother  service -for 1- ’ort l eavenworth is related

In I-li e recent Pr ivacy and Freerloi~i of Information Acts

w h i c h  have a f f e c te d  much of the government information

co ntro l  • T h i s  invo lves  the s t r ic t ly  controlled

access by authorized ‘iersons to official information

-
~~~ f i l es . In the  ~-i ired Garrison })esign only those

persons so authori zed will have the necessary information

to access those data files which are denied all other

users .

A C—E service which direcc]v supports the -‘~rmy

-i usta II a Li on comman d ant) sta ff structure is the

audio and vitlen teleconferencing facility in the

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~_ —- -

~~ —



- . - —~~~~~ -~~~~ - 
~~~~~:z ~~~~~ - -

~~~~~~~~~~~~- - 
~~~

. 
~~~~~~~~~~~~~~~~~~~~ _____

-‘ - 
t~~~~~

(. 7’-< K • ~
). [- ; - \ i (-\S

a

~‘ir ed Garrison ~)esigii . T h i s  capabi l i ty  can save

t i m e  for managers and money for the taxpayers. -

Th i s  service elini.nates the need for  group meetings

where in key personnel are trdcen from their p laces —

work for extended periods of time to a t tend these

meet ings . Teleconferencing allows the Commanding

General to converse with and see those persons -

in CACD&, CGSC and post o~erat ions directly involved -

En a particular issue. then other issue s are c overed, 
-

par t ic ipants  in the discussion can enter the -

conversation without leaving -their offices. If ~ 
-

additional information is required on a particular

qu e s t ion , the riana~er is already in his place of -

busin~~ s to avail himself of the necessary data

and then share it with the other members o the -

discuss ion  immediately through the video display -
~

facility of the ~-1ired Garrison. - I

MIS (Management Information systems) require - - I
a data management system for optimurAl results. The -

Fort Leavenwort h .ired Garrison Design’ can provide

remote  access to this system for all users to avail

t h e m se l v e s  of the files generated by all installation

I -
— -

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- — - -- - - -—
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ac tivi ~~~~~~~~~~~~~ input . The minicomputers discussed

in Chapter  ‘i . form the i e y  to data  base management

in both the central system as well as in the

swi tched hubs . Therefore, the Wired Garrison Design

w i l l  enhance data base management and also make

the data base available to more numerous user

terminal iocations.7~

The ~ I’BS can be supported by the t~ired Garrison - 
-

Design C—B service. Because of the improved

management of the installation data base, increased 
- -

~~

user input of data about ‘ ost operations it

will he easier for the comptroller and senior

managers to qui ckly acces s the information they

require to monitor nos-t onerations. They can

rapidly  de te rmine  which agency or a c t i v i t y  is

using which resources and what wil l  be their

projected needs . Therefore , this design will
-
~~ ii

help with budgeting , planning , scheduling and

accounting for al1 post operations.

E’inally, C—E services can aid in the control

of the use of pos t  support  f a c i l i t i e s.  ftemote

control and moni t o r i n g  may be applied to utilities

j  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -
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and security fu n c t i o n s . Telemetry devices installed

~qith gas and electricity connections to individual

post quarters would provide i mmediate feedback to

a central location. One person in a central

f a c i l i t y  could thereby monitor power use throughout

the installation. For purposes of cost bi l l ing

the u t i l ity cu st omers , this same person could

calculate cost per customer and then bill  the users

at home without ever leaving the confines of the

central utility monitoring point. .-~s conservat ion —

of energy bec omes increas ingly more critical , this

same centr~J control point could adjust gas and electric

distribution on post to meet customer needs most

efficiently. In addition to the above—mentioned

te lev is ion surveil lance of secured areas , sensor

devices monitorited centrally could reinforce the

vi sua l means . Thermal , sound and photosens itive

sensors could detect unauthorized intrusions into

secure areas and transmit that information to the

central securi ty control pojnt •
7~

Now I-hat the services afforded Fort Leavenworth

- 
- by the Wired Garrison have been reviewed , the paper 

—

moves to the development of a C—E system to provide them.

- P~~~ *~1~~~ *d~~~~~~~ ~~~~~~~~~~~~~ -- ~~~~~~ - ~~
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In developing a ~t ired Garrison Design for

Fort Leavenworth , the peculiari t ies of this

garrison’s environment should be considered

against the general design presented in Chapter 4.

of this paper. The focus of the Fort Leavenworth

application is on Bell Hall and the adjacent

F buildings which support the United States Army —

Command and General Staff College. Bell Hall :-

would be at the center of the post Wired Garrison

Design. The integrated C—E system would branch - - 
- 

-

out from this central academic building to

other facilities on Fort Leavenworth and other
4

activities of the Combined Arms Center to include

the Combined Arms Combat Developments Activity.

The Wired Garrison (ARBITS ) Design would support

the Training Development by the Combined Arms 
—

Center and provide the capabil ity to export

this develppment to other CONUS installations

to serve both active Army and reserve component
‘74

units.’

For the short—term (two years) period, some

communication—electronics projections may be made

— --~~~~~~~~~~~~ -- - ~‘ --
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with a high degree of certainty. However, other

C—E requirements are difficult to forecast

accurately. Al-i projections should be considered

in the context of the on—going Army—wide

telecommunications programs .

The short—term C—E outlook for Fort Leavenworth

is related closely to the implementation of Army—

wide telecommunications programs, For example,

Fort Leavenworth is scheduled for a site survey!

site preparation as a part of the A!*IE Program

(Automated Multi—Media Exchange) discussed earlier

in this paper. The installation also is projecting

an upgrade of the systems control/technical control

facility. The Combined Arms Combat Developments

Act ivity (CACDA ) and The Training and Doctrine

Command ( TRADOC ) are evaluating the suff ic iency

of traffic volume to support a secure facsimile

capability . Such a service at Fort Leavenworth

would enhance the ability o-f commanders and key

staff for teleconferencing.75
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Any forecast of Fort Leavenworth communications—

electronics requirements should include an

appreciation of CATTS (Combined Arm s Tactical

Training Simulator). However, at this date the

exact course and limits of CATTS on the installation

and in the Army have not been established.~
6

General projections visualize the CATTS interface

with tactical operations centers at Fort Leavenworth

as well as the export of CATPS access to active

Army and Reserve Component commanders and their

s ta f f s  in the f i e ld. 77

Two ins ta l la t ion communicatioi. ~—electronics

areas which have been under consideration for

some time are the channel-—packing at the

( IS ACC — T~tA1)OC )PFO ( Data I’rocessing Field

C Office) and the tegotiation with the Southwestern

Bell Company to assume Class B telephone -:

service for quarters ’ telephones. The channel—

packing option as submitted by the CODEX Corp.

t-~as been rejected . The data/communication

interface is an important consideration in any plan.

_____ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ ~~~ -— ~~ — I
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As ind icatot I  by the appropriate diagrams contained in

this thesis, the ~irec1 Garrison Design visualizes a

common point of technical/system control of the data

and communication as pects o:f the operation. Assuming

that Southwestern Bell does secure the contract for the

unofficial telephones on the post, it would be two- years

before the company takes over that portion of the system

and operates it. Including the Pershing Park quarters ,

which Southwestern Bell already serves, the company[ would be serving a total-  of approximately eighteen

hundred lines. Inherent in this Bell deal would be the - 
-

leasing by the federal government of cable (p.an t in place)

to Southwestern Bell. Indivi dua:h. pairs would be leased

back as required by the federal government. Bel l

would also be involved in the installation of some j

new cable and the phase—out of other segrJents of cable.

Again , the projected cor~~letion of this takeover

and t ransfe r  i.s two years hence . Therefore , any

consideration of ~ho ~.ircd Gar~’ison Design (ARBITS )

at rort LeavenworLi should include an appreciation

- 

- 
of this on—going t ransi t ion o.~ the Fort L eavenworth

p 4
-

-
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post tele~hone plant.
78 Because o:f currently

evolving policy on CATV, the i-tired Garrison Design

for Fort Leavenworth as it relates to television

will focus on the CCTV/ETV (closed circuit television !

educational television) benefits derived from a

70 —
broadband cable plant. -

In a related C—E area the Fort Leavenworth DPFO

has experienced strong demands for increased user

support. Current ly the DPFO is operat ing with a

capability to terminate 128 low speed terminals and

32 high speed terminals at approximately 80 percent

o capacity. There now exists a requirement to secure

a minimum of six high speed lines to the DPFO. Based

U~Ofl past growth trends, the DPFO will continue its

expansioi-i over the next two years. This expansion

is contingent upon the availability of funds!

hardware.
80 This is another area which would

•

benefit from the flexible expansion characteristic

o. the Wired Garrison Conce~ t,
I

Tn Bel l Hall there is an ideal situation for

the implementation of the - -f ired Garrison Design.

I ~ The present piecemeal arrangement of voice, data

I
I I — ~~~~~~~~~ ~
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and v ideo f a c i l i t i e s  c o u l d  be consolidated in one or
•

nore ‘witched hubs of a -~ired Garrison Design. -‘ type

(1esi~ n for the Bell flail system is included later in

this chapter. Not only is -the space available for

equipment installation in the building , but the ducts

for the cab le already exist.81 Al so, the map maneuver
k -

switchboard in Bell Hall is available for incorporation

in the design.

A key to -the h ell Hall application is the interface

of the Wired Garrison coaxial cable plant with the

existing post telephone plant. This is possible - 
-

as portrayed in Chapter Ii , and again in the diagrams

to follow in Chapter 5. Bell h ail Classroom 7

(Learning Resources Center/Media Planning Ceflter)

would be an ideal terminal location. For that

matter, -this same room would be an appropriate

site for -the initial switching hub to be installed

in Bell Hall,

— The services which the wired Garrison Design
I

could provide to lIeu Hall classrooms can be

class if ied in sev en groups. Actually these same

services would be available to any agency at

4 f o r t  J eavenwori h with a terminal to accesc the

-
~~~~~~~~~~~~
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system through an appropria te  switching hub .

These seven groups are the remote retrieval

of formatted information , remote entry of data ,

int eract ive remote comput er access , message

(listributiorl , reception of video—taped material

and ]ive television broadcasts, data/audio/video

~eleconferencing and data/video telemetry.
82

These services are applicable not only to

the academic needs of the Bell Hall classrooms.

They also are well—suited to support the entire

CACDA i ortion of the Army mission, the post

- 
- operation and the people in tne Army community.

For example , the system is capable of ret:-~ eving

microfilm , video tape, computer data, co lored

- j transparencies and printed documents from their

respective libraries and barks. The da’~ . which

could be entered remotely ~~cludes tha t  from

punched card s, inaglietic ta- e, mark sense form s and

• keyboards in either a console or porta~~e

configurat i on. The compu~ er access -from any

location would  make i t  1)ossi~)le -to up .ate files ,

J 

generate reports , con luc~ CAT (computer assisted -

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -- ~~~~~~~~~~~~~~ ~~~~~
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instruction), develop graphic ~ortraya1s,

app ly mathematical techniques to tacticali’

logistical problemsolving , author/execute computer

programs, edit texts, -utilize appropriate packages

of software and interconnect  wi th off—post

I ItADOC associated systems. The distribution of

documents and messages can be accomplished in

both the open and secure aedes . -The video tape

and live television capability of the existing

system could be incorporated into the - 1n ired

Garrison Design , The data/ audio ,-’video teleconferencing 
- 

-

would serve the chain— of—command as weil as ~he

classroom. f~’inaliy, telemetry has applications

i n  the  f i e l d s  of surveillance , aieasurement of

systems and monitoring of on—going operations.8~

-\ s indicated earl icr , the MI N E  (Automated N u l t i —

~Ied ia  Exchange)  po r t ion  of t~ e ATCAI ’ (Ari~.y

Telecommunicat ions  Automat i on Program ) is considered

i n  the  development  of any ~vired Garrison, Based on

state—of—th e—art technology , it would he most appropriate

• to implement MIN E at  Port i~eavenworth subsequent to

_______ — —— — —- — -~~~ _ — — ——
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the installation of the Wired Garrison 1)esign (AI1BITS).

That is , the benef it s of .•~L~1~1E would make the wired

Garrison all the more useful  in support of CACDA

and the Command and General Staff College .

Ideally, AN~IE should be implemented at Fort Leavenworth

concurrently with  the scheduled upgrade of the

~~~~~~~~~~~~~~~~ C—~ technical control element.

This would entail assigning a more urgent priority

to the ANME work at Fort Leavenwort h. Such an

action would reduce the total amount of char~ge

and disrupt ion to the post system. A~~~E wil l

provide the ~osL with the latest innovatiohs in

mil i tary switching. The ~f i re(  Garrison Co:~cept

woul~l thou niake opt imur i  use ol’ the benefLs  afforded

by the Automated Mul t i—Media  ~xchange (AM~ E) . 81’

1~ssentia1 to the design of a type of ired

garrison system for  ~‘ort Lec~venworth i s ~~. plan

for the u t i l i z a t i on  of the 3~)O Megah ertz bandwidth

inherent in t h e  coaxial ca~~~e . Although innovations

in the app l i cat ion  of f i b e r  opt ics  to the broadband

lr an smiss lon/ d is t r ibu t ion  :~.ystem i~uay a f fec t  the
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eventual use of the coaxial cable , the Fort Leavenworth
•

“ Pestbed” will incorporate the coax technology.85

The follow ing diagram presents a type des ign for the

bandwidth use at Fort Leavenworth .80

Maximum Coax Cable Possible Uti l izat ion
Transmission Capacity of the 300 MHz
by Class of Service Bandwidth at

Fort Leavenworth

BAN UWI 0TH —
T -

‘

‘*500 telephone channels ______ 360 telephone channels

~ KhIz per channel)- -— 18 (50 KHz per channel)

80,000 data channels 100 data channels
( 5000—It lUTZ channel&~ ~00 KHz per channel)
/ sub— 

~~~~~~~ 20 MHz

tj~ 15 to ‘*500 video 15 v~ deo training
training channels channelsIl ((, MHz per channe])— - 90 MHz (6 MHz per channel)

1 ~ correspondence 3 correspondence
video channels— _~~ _~~~~.__video channels
( i ~ Mhz ~er channel)  ‘-*5 M~:z ( i5  MHz per channel)

mic ro f i che  retrieval rucrofiche retrieval
channel c~iannel
(~ o 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—- - -( 30 MHz )

[ ~03 Mi~~ ut il ization(experimental )
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11 The fo l l o w i n g  diagram ;iortrays a type Wired

Garrison Design to support Fort Leavenw ort h and to

provide the - previously—described C— K services.87
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The fo l lowing diagram represents a type

conf igurat ion of equipment for a switch ing hub

in the Wired Garrison Design for Fort Leavenworth.
88
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The following diagram represents a type of

arrangement of the network headend and switching

hubs at Fort LeavenworUi. The number and locations

of the hubs and user terminals are flexible.89 In a

two—phased implementation the cross—hatched components

woul d be installed initially followed by the remaining

pieces of equipment in the second phase.9°
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~Iie - i r e d  ~n rn son )esign i~ay be imp lemented

e i t h e r  In i t s  ent i re ty  or in phased segments .

The ~~~ sed approach would mean that the broadban~
t ransmiss ion/d i s t r ibu t ion  segment shown on page93.

* 
would be inStaile(i  init :~al ly .  Upon ~ts cornpl et~.on ,

the switched l~~~~:-; u.~ i ‘~e9’& . can be- 1)11ased—i~1 as —

re~ uired . Th e t - u I  1 sv~-~te~ ( t o  include ra icrof i~ Iie

capabili ty ) would )pcar as portrayed on page9~ . If the

~~~~~~ —••-—-— -•-—•— —•-—--~~~ — — — —~ —• — —- —• •—————-——- —•—-- — —••———-—- —- -———— —- —— — --——-—— —-- —— —j — -—• ~~~~ —~~ ••———— — —•—- -•— -— —~~~ .•—--- —-~~~~~-— I
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integrated C—K design was installed in its - -

F ent irety wi thout phasing, it woul d, of course,

appear as shown on Page 9 5 .  without any intermediate

steps .

The choice of implementation plan will depend

U~~~Ofl the Army installation where the actual

application of the ~Iired Garrison Concept takes

place. The fuI1—sc~ ie implementation and phased

implementation are submitted as two options.

However , other variations of th~~ e two general - -

approaches are p o s sA b l e .

On Army posts where C-i reç~ irements ar~ easily

def ined and servlc~~s clear ] y i~~en t ifi ed , th~.

full—scale impleme~ tatiozi has _ t s  advantag~ s.

However , where tLc. whole C— E a4-ivironment more

dynau~ic and user .~eeds cannot readily be :ojected,

the full—scale ~: 5proach lacks the 1’lexib~~ ity to

adjust5 to changing user envi--Dnment .

The phased a p roach prov:des for an operational

wired garr ison system earlier  in its imn~ emen tation

than does the  :~~1I—s ca1e n~ roach . Furt~ ernic.re,

the very nature of pisasirig 5 llows for the design

II

- . — ~~~~~~~~ —- — - — —— — - —------- -  — -- --- -
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I
to be modified as the results of its evaluation

are collected. (if course this very flexibility

may make it necessary to redesign and rebuild

portions of the system initially implemented and

later foun d to be inadequate. Also , in that - - -

th e phased imnlementation rovides earlier
- -

system operation, this generates operating

costs earlier in the implementation than does

the full—scale ap~ roa~h. In fact these operating

costs may be more accurately classified as costs

for testbecl operation to generate feedback on

the Wired Garrison ;)c~sign.
91

I
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CON (~LUS1ONS

The .drefl Garrison Uommunications—Electronics

Design Concept ( •~ wITs) can be applied to

Fort Leavenworth , Kansas. Assuming that all of

ti m e necessary e’~u i2nment is available, a type o~
. t ired Garrison Design is ~t ’ propriate  to r~eet the

eommunications—c1ect~-aaics  ueeds of the installation .

The ~ired Garrison is suitable to support the

United States Army Combined Arms ~o~ hat Developments

Activi ty. This concept is particular ly app 1~~~ab1e

to the  needs of the Uni ted  States Army Command and

General Staf Coll ge.

The 1ired Garr~ so:i C—~ l)es~~ n Concept c.. i provide

a wide variety o.~ 3a)abili ti es  to Fort Leavenworth .

These arc rei.~ote :—ctrieval of ~orniattcd ir~ ormation,

rei~iote entry o~ a ta, in terac~ ivc remote ~omputer

access , message - .istribution 1 reception video

4’ taped material and live t e lev i s ion  broadcasts ,

data/audio/video teleactry . The design would

incorporate ex i st i n g  syste~is where appropriate and - 
- :  -~

introduce the new toci~nology where necessary.

~

- - —~~—— - ---- ~~~~~~~~~~~ _5 - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~a~~~~~~~~~~ _ 5 ~~~g~~~~ 
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~ type of ~‘ired Garrison Design ~-ould be

n~ pliecl  to ~‘ort Leavenworth, Kansas . This paper

(iescrii)cs such an appropriate system in Chapter 5.

FeasibiHt y criter:i a may be grouped in three

categories — techn ica~~, operational and econom~ c~

Technical feasibility addresses the availability

of the equlpuent and systems to implement a

~iven design . The components of the Fort Leavenworth

h ired Garrison Design are in fac~ available ~or

incorp orat ion in tlw~. integrated ~—E design .

‘Po be opera t ional ly  feasible  a iesign must b~ able

to produce those u~ er services ~redicted . ~ ne

f i re d  Garrison De~~~gn can ( !eii~. ~r these benef i ts.

~‘hat remains ~~r fur ther  s~ udy is the economic

feasibility of installing the .ired Garrisoi Design

at Fort Leaven wo~-~h. Econo;~i~~dly a desi~ n must

) denionstrate t h a t  i t  m ;i l l  o , e~~~te at a lower cost -i - -

over the  lon~~~ter . •~r shor t_ 4~erm than the existing
flr-s 4 ~- ~~~~ system would . —‘

C 
-
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Therefore , i t  is recommended that a c o s t — b e n e f i t —

ri sk ana lys i s  1)0 conducted to  evaluate the economic

• f eas ib i l i ty  of the t ir ed Garrison Design at Fort

Leavenworth . Such a study should be oriented on -

-

- the Combined Arm s Center as the focai point of

combat developments conducted at Fort Leavenworth

in conjunction wi th other TIW)OC installations. :~~~

The ~/ired Garrison Design should have Bell Hall

-

- 

as its physical and tec.mical center. The classrooms

[mm liell Hall and the surrounding facilities of CACDA

would be included in the ~iired Garrison Design

through switched hubs and terminaL.s as illustrated

I i n  the diagrams in Chapter 5.

5 -  -
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~NDN 0TF S (Chapter 5.)

(Sources repeated from preceding chapters ’
~NDN0TI~S are given in full  for easier
reference by the rea der.)

6
~~-Jired Garrison Project Team (Sponsor — Unit-•~d

States Army Communications Com mand), System Definition
— for Army wired Garrison C— -i Design, Vo1. I, “Executive

Summary ,” 197’i , 16.

701b1d .

711b:i d ., ~ : , • I~~— i7.

7” Tbid ,, p . 17.

73 1b1d .

1~amp, ‘ U .-\C ~nve1ops Tra:_ning ~‘rogra•L inReorganizati on ,” December 10, 1975, 3 and 10--il .

75Aa interview ~‘ith C~ 1 B . C . ~[edge , Plan s, Operations
(jfficer, United ~-3 taa~ s Army Com~ anicat ions  C~~miand
Detachment , Fort Leavenworth , Ka~ sas 66027 ,
11 March 1976 .

S 76A visit  to s~ e C~’LTTS (Cor:~ incd Arms ii~tical
Tra in ing Simula tor , facility a- Rucker Hall —

Fort Leavenworth , ~-:ansas G6o2~

77The Lamp , o . Ci t .

-
‘ 78Ch.”m Hedge , o . c i t .

7°‘A u intervie~ - wit~ ~r . S-~•~i I,~ Bonne l, Director ,
Communications—i~i eetron ics , l~crt Lcavenwo:th , Kansas

- ~ _ 

(,6027, con ducted on 5 Narch iC76 .

~~0 _ $Cl-i Hedge , os, . ci t .
-S __-_ _

~_~~~ ••_____~ - ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ -• -——.—-~-——-5-—•——— —— _—~•--S- - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ ••_•_ _
~
_ 

~•—__ •_ __ _ _ - S _ _ _ _ _ _ -_—- ——--
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‘. ;OT ;-a ; ( Ch tp ter S • , cont inued)

~n interv i ow w it h  ~-~aj  or 3 • R . Channon, Phi l , U SACGSC ,
~“ort l eavenworth , l a nsas f6027 , March (976 .

• ~~ .~s s istmi t  Chief o:f Staff  for  Force !)evelopme it ,
ihuu i  ted S ta tes  :\riny Com ~m ’iun icat ions  Command , Fort hluachuca ,
Ar izona S56i~ ( ‘i th  the assistance of the Mitre  Corp . ,
R c (h f o rd , Massachuset ts  0:1730 , Subsystem Projec t Plan
(ss/rv)  f or the Army ~ired Garrison T’estbed ( Fort Bliss , • 

-

- : Texas),  November 1971;, 5—22 .

8
~ Ibid .

SJ I C ; r/ t h edg e , 0 ) . cit.
55 Sr . George Tull y , (Interview) U SACC (o~ s — pu ) ,  — -

Fort iluachuca , Arizona 856l~~, conducted on 12 March 1976
by t e]ephone .

~
6”I-iaxiruui~ ocx ~;ab1e Transm~. ~si on Capac i~ v for

; i c i m  Service Class ,” ( ~)iag ra;~: prDvid ed by Mr . George

______ ~~~~~ P’, —3 ’i .

‘~ Jbid .

~
9Tb1d ., P . ~~

- — 1~~ -~~.

a ‘ Il)id. , ‘i . 
‘ ) _

.

_ •~-I ~ 01 Vol • I , “ .h:e(; u t ive  Su it. .~)7, 
“ ip • 20— .~2 .

9”Jerome haii~ or , ~ ane rement—~ —0~ ie n te  anagemont ~~
information Systems, Th-m~~lewood (111ff s , New Jersey :
“rentice—Ilnil , Inc ., ‘~u 7~ , ~~~~. 79—8’i.

*
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. r imary tired Garrison Studies:

Assistan t C~i~.ct of Staff for Force Development,
United :tatcs Army Communications Command,
Fort iluachuca, Arizona , 8~615 (With theassistance of the Mitre Corp., Bedford,
Massachusett~ , ~173O , Subsystem Pro~ect
[‘lan (SS/i’P)for the Army 1~

’ired Garrison
Testbed (Fort Bliss, Texas), November 197k.

An update~ appreciation of the Wired
Garrison (AItBITS) in general and the Foit
Bliss Testhed :n particular. 4

- 1 Co sta , 1 •1 ., and M. X • Sherman . Army Base — 

- -
.

Information rpr~nsfer Systca~ ¶AIIBITS)
¶ ‘~estbed Applications TPrelfminary),

(T(orking ?ape:), Bedford, ‘lass.: The r~~tre
-
~~~ Corp., 20 August 1975. J

A detailed view of th~ applicatioa of
the ~irc(1 Ga~-rison I)esigr Concept (Alt~IPS).

..ired Garrison :- :oject Team ~~ponsor — (Yra. ted
States Army 5~ommunicatior~ Command).
;-;ystem Deuin:.tion for Ar:~y Wired Gar:-~A son
C—E Design, Iols. i—Ill. Redford, Ma-s.:
‘Phe Mitre Carp.  , I 97k.

A comprehensive ana.jsis o1 a d~~ ignated

-

~~~ 
;~ired Garrison rrestbed

¶i nhl , J.G., an. others. Ir~~egrated ComL inications—
Eiectron ic~ Systems a~~~~ aci11ties for Army
Garrisons. Bedford, ?‘la~ s.: The Mitre Corp.,
1973.

~ stuc~y of current and projected garrisoneom~rnnications—electro~ ics plant. This study
formed the basis for ~he Wired Garrison Concept.

-S
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I
Documents ~eiatec1 to t h e  sired Garrison Studies:  - 

-

S Flax, Michael J . PPBS and Future ~rends in Our
Society 3 iedford , Mass.: The Mitre Corp., 1971.

Art excellent study of problems related to
the management of communicat ions systems.
Onera t ions of the Defense Communicat ions
System (SC:;) are projected into the 1980’ s.

lielirich , \• ,  and others . Planning Cons iderat ions
in Technical Control for Digital Communications.
f ledforcl , Mas s.: The Mitre Corp., 1971.

An excellent study o problems related to
the management of digital systems. Operations
of the DOS are projected into the 1980’s.

~Jo n es , M.V. I ’st imat ing  Methods and I)ata Sources
Used ic Oosti~~~~li1itary Systems. Bed’~~rd ,Mass.: The Mitre Corp ., 1965.

A p p l i c a b l e  report prepared for  the United
States -\ir Force Systems command .

Mac 1~ey, ‘1’ho~ias \ . Class ifica : ion  of Cousale
DisplaYs un’ ~~~~~~~~~ Funct:Lonal AppClicc;ions.
Bed ford , Mass.: The Mitre Corp.,  1969.

Peripheral material with samples 3f cost
com vp ar i sons .

___________ , amiS ~ • 
( . . ‘cimney . h~ - U SAI ’ Comman- - Post Data

1 ’low ; t u d v ~ Bedf ord , Ma~ s • : The Mit:’-~ Corp . , f96s .
• Provi~~~- ~:: terial - ~ncerning U S ’  experience

L - i n  areas s~~nilar to th 1ired Garri~~3n Design .

~i eb , •- -
~~. S • , :w~ o t iers . Services lnfo-raation Flow

and  T r a n s m 3s s 5o n  Systc~~s in I~imite ’.~ War
Operat ion.  Bedford , M~iT,s .: The Mitre Corp.,
(965 .

A s tudy for the e~ ;tboration o: Command
and Contro l ~equire ;nc:ts  for all services
on a Jo in t  Task Force .

~
- ‘.*~!“- - -

~~~~~ ‘~‘~i
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Smith , ~ta iT)h Lee . “The Fired Nation ,” The Nation,

May 18, 1970 , (a reprint).
This article is an early discussion of

the impact of cable communications on
society.

Sobel , Stephen A , A Prelimina~~ Cost/Eftect:~veness
Com~arison of Message and Circuit Switching in
Military Communication Networks Servicing Record
Traffic. Washington, D.C.: The Mitre Corp.,
1966,

Thi s  study deals with the important area
of -t r a f f i c  congestion and communication delays
which are at the heart of the question of
sy ster~ feasibility.

Tully, George. “~ aximum Coax ~rtble Transm~~ sion
Capacity for  Sach Service :;lass ,” (di a~~ am) .

An excellent examination of the fra~uency
management/al ocation aspects of the h red
Garrison .

.-ij tt , ~ P ., and o~ hers • Air  orce Planni:, for
Digital  Commi~nications . Bedford , MasE .:

• The Mitre Co:~p . ,  1970 .
This  is a valuable r~ sourcc analy ’ing

defense c omr~unications t:ends.

___ , 
An - ;cono -- ic  Coinparisc- of Analog vs Digital —

Based Comm o~ User Commur~ cations. Bedford, Mass.:
The Mitre Corp., 1970,

Genera background ~~ some eomp~~;er—
communicat~ ons system i:terface.

~~ 
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Articles Ueileeting Technological Innovations:

Brooks , John. “Tel ephone 
,

~~ ‘ Forbes November 15 ,
1975 , 57— 120 .

An excel lent  his tory of innava t5 ion anti
chan-~e in  the telephone industry of the
IJnit ed S tates .

________ , 
“Telephone : Part II , ” Forbes, January 1 ,

~~~~~~ 208—227 .
This ar t icle is the conclusion to

Brooks ’ ~rcviously—cited piece .

C~ i2fy, Frank . , and Bjor n E . Bjcrede.
“Communications iteccivers of the Future,”
Signal, November/December , 1975 , 16—21 .

K good insight into one area of
technological innovation.

~odex Corn . [)at a ~ommunicatio~-is Networh 1 1;ct.
This wicket describes a possible replacement
systcn Por a portion of the data/communications
interface at ~‘ort Leavenworth.

O olliim . Coli 1 n~i ATX— 101 Aue~~o/Video Sys~ em.
This p iCCC describes available techn-oT.ogy
for incorporation in the .qired GarrisDn
I)esign . 

-

Communications. ‘ ‘Instant ’ ~ommunicat ic~~s for
Ships at a ,” Business Week , Febr~.~ ry 2,

t 1976 , ~~~~~
— Th i s  a r t i c l e  ci iscu~- ~es an app)i~~ttion-; of satelli-;e communica-~~ons to resl- ansive

world—wide sh in—to— shc~~e transmiss ans .

Executive Br ief ing . “The ~ifice  of the Future ,”
Business Feek, June 3~~ 1975k ‘i8—57 .

A valuable insig1r~ into the advances madein the f i e l d  of word --rocessing .

_  
_ _ _ _ _ _ _ _ _  — — - -S  - - - - -5-- -  ~~~~~~~~~~~~~~~~~~~~~ --—---S
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tlarper, -
- i l l  iaia , and Sd Nurdock , “Electronic

Wri t e r— t o— ~teader System in Data (Record )
Communications ,” Signal, July 1975, 29—33 .

An expansion of future C—E needs .

I CC ( f-IILCO ) and Timeplex . Equipment for 1)PFO
System.

This packet describes a possible
replacement system for a portion of the
data/communications interface at Fort
Leavenworth .

Tnterc ity Visual Conferencing Service,
This booklet describes available

equipment for incorporation in a type
of Wired Garrison Design .

The Lamp, “CÁO Envelops Training Program i~.Reorganization 1” December 10, 1975 , 3 ~nd - -
~

10— 11 ,
These sources (lescr ib-. a new user :eed

emerging at Fort Leavenw o-:th , Kansas ,

I~enisten , Glenn S. “Data Processing + 1)a:~
Communications = Teleconi~- -~ting , “ Sig~ al,
January 1976 , 3’~—37.

Thi s article discusses the important
-interface o~ communicati~ is and data
processing.

l’r ins , 1)ougal ‘ .~~~ , and Donal W , Kre .j ci .
“Multibeam - ntennas 0pe~ a New Era - -

Sate ll i te  C~ mmunication~~,” Signal , ‘ovember/
i)ecemher l~~75 , 6—h i . 2

.\ good view of one -rca of tech logical
advances ,

J
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.

.~uwl~tnd , - i l i i a n~ C . “Changing l’crspectives of
the Comniunicatior s Industry,” Signal, -
November/December 1975 , 32—35.

An excellent overview of trends in the
commercial sector of the world of C—E ,

Technology . “Shedding a One—Product Image ,”
Business Week , February 16, 1976 , 91—9 2 .

One commercial fj ~~~ 5 experience with
graphic terminals is reviewed. •

Technology. “Technology Changes the Office
Telephone ,” Business Week, January 19 , 1976 ,

rp l .kj S  is a situation report on the PBX
(private branch exchange) technology.

-~iley,  Richard S. “International Record - 
-:

Communications : a plethora of difficu1~
issues,” Signal, August 1975, 16—20. -

-

Input from the Federal Communications
Commission (FCC). I
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Articles About tlilitary Communications:

•~lbright , Major General Jack A . “C ’ for Crisis
Management ,” Signa l, Aug9t 1915 , 96—99.

A world—wide vIew of C (Command Control
Communications) applications.

________  
“Communications Command : First There Was

a Lantern ,” Army, October 1975 , 87—93.
Necessary update on the role of the

United States Army Communications Command
(usAco) .

“
~~~~ 

& i Rec~uirements and Perspectives,”
~i~nal, October t975 , 66.

- : A compact discussion of the salient ft & P ~~
—

issues being dealt with by the Army Communications
Command (ACC) .

Ancker—Johnson , Dr . Betsy . “Te ecommunicati3ns ,”
Si~ nal, January 1976 , 1O-1-~Views of the Assistant Secretary for
Science and Technology, U .S. Department of
Commerce .

Ileall , Donald IL . “Telecommur~ cations : Thc- Leading
i~dge of Defe 3e Effective-~ess,” Sign,~~~
t anuary 1976,, 16—21.

An indu~:~ry view of c~efense comm~~ ications—
electronics.

Deane , General ~ )hn ~1., Jr. “ Army Resea:~~h and
I)cvelopment in Communic~~~ions and T~~~tical
APP ,” Bi~ nal, October .975 , 16—20 .

Excellent overview cf Army prog~~.ms . - 
-
~

-; Oe-fense Trends , “Comm unica-;ions Cost ,” Army Times,
December 3 , 1975 , 32 .

- - - 
Some recent conunen~ on communications—

- 

- electronics in the 1980’ s ,

~~~~~ - -—- 
- - -
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-- Dc Vore , Ch arles . “ Foreign Military Sales:

An :~11 Bi l l ion  Market for the U.S., ”
— Signal, January 1976, 38—43.

The t i t le  is self—explanatory .

Foster , Major General h ugh F., Jr. “New
Developments in Command Contrel Cornmunica.d ons ,”
Signal, August 1975 , 100— 104 .

An ft & 1) view of Command Control
Communications.

.~ 
-

Grombacher , Brigadier General Gerd S. “The Army~ s
Vi ew of Trends in Military Switching Systems ,”
Signal, .\ugust 1975 , 79— 81.

Informat ion on upgrading Army
communications terminals.

hleilrieier , Dr . George II . “Technology h olds Key
to U .S. National Security, ” Commanders
Digest, Vol . .8 , No . 18, October 30 ,1975.

An informative report by the Director ,
Defense Advanced Researcl~ Projects Age.icy.

Hendricks , Colonel Arthur D. “The Military - 
-

Cominunications—Electron:cs Board (MC~ B), ”
Signal, Sep~ ember 1975, ~.2— 14.

Insight into high—lc~vel C—E policymaking
apparatus.

Hogan , I~ieuten.~nt Colonel ~~rry H. “Tr~~ slating
National c;~ject ives in-:-~ Specific D~ fense
~rogram s —— The PPBS,” Nilitary Review,
LV (1975) , , 35—39 .

A con- ,ise discussi.on of the fualamentals
of th e i’L- nning , Prog::amming and E.dget ing
System (r - .n s ) of the epartment o:. Defense.

I ‘
-~~ 

) Ioover , ~.il l i( 1rn 11. “The ::ole of Com~- t er—
- . 

- 
Communications in Mi:.itary Preparedness ,”
Signal , August 1975 , 33—38.

An industry perspective of tn .Jitary
communications. 
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Jacobsmeyer , Urigadier General John H . “Trends
in Defense Communications System Switching,”
Signal, August 1975 , 82—83.

Futurist ic  approach to Department of
Defense switching development s .

Joint Chiefs  of Staf f , JCS Pub . 2 . Unif ied
Forces~~~~~~~~~~.~~~a si n~ton ,

( Necessary background mat3rial on the
Oefense Communications Systeu~ (DCS) .

Pasehall, li eutenant General Lee M. “ What We Get —

for Our 1)01) Telecommunications Dollar ,”
Signal, January 1976 , 6— 8.

This is a current exp laaation of - - 
—

expendi tures  for  defense communications- -
electronics.

teed , Thoma s C • “ .. ommand and Cantrol  and - 
- -

Communications 1LDT & E ,” ~‘-ignal, 0ctot~~r
1975, 6—9 & 6!.

A ~)e~ artme~~t of DefensG perspectiv~
l~ienzi , Maj or ;enl. ral Thomas ~~ tthew. Vie~~-iam

Studies — Comnunications—IS ectronics f~-b 2— 197 O.
Washington , D .C .: Departmc~ t of the Ar~iy, 1972.

&n excelL~ nt organi~ a~ ional and
o7erational l :.story of ar element of tae
Strategic CoLlunications ommand .

iLose , Joseph , an~ Marshall L . Cain. “Stc :iards
for Governineat Telecommu:..cations Sy~ ems,”
signal, Jar..~ary 1976, 2:—27.A di scus~ jon of the :~ s (Nationa:
Communicatloas System) .

r 
) Whitoh ead , Clay -

~~. “Stateme:.t on Federa .
In format ion  ~ystcms ,” ~efore the Su.~-~omniittec
on F oreign - ~erations a~~1 Government Information ,
~.S. Hous e ~f ~opresenta .dves , July ~1, 1973.The D i r - c t o r  of the Off ice  of
TelccommunLea-t ions l’olicy diacusses clectronic
communications.
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Interviews:

Bonnel , Mr. Sid 1 ., Director , C ommunications—
Electronics, Fort Leavenworth , Xansas
66027 . Interviews conducted tl’~roughout the
research period .

Mr. Jlonncl is ~he most knowledgeable
person at Fort l eavenworth with respect to
United States Army Communications Command
act ivi t ies,

~vrrs (Comi ine~ Arms Tactical Traifling Simulator)  
~ 

]
f a c i l i t y  personnel , lluckcr h ail , Fort Leavenworth ,
~aiisa s . Interviews conducted in conjunct: on with
a visi t  as a part of Course 9505 — “Trair ..ng for
Commanders ,~’ Mr.:’ch 1976 .

These people discussed t:~ capabilit :-? s
and l imita t ions  .;f CATTS as well as the
)rojected telecommunications requirements.

Channon , Major J .B .~ DIU , usAcG~~:- , Fort Leav~~ worth ,
Kansas . Classroom 7.

Major Channon discussed Drojected
innovations in ~nstructiona:. /learning methods
at the CGSC .

Col e , ~- r . Robert , :)ircctor , Cor~iunications—
C.ectronics , F:rt Bliss , p -~as . PelepL :ne
i~~ erview on I March 1976

Mr. Cole --rovided curr .irit status o: the
( Fort Bliss Te~ tbed and thc name of Mr.  -~ eorgo

~ui ly as the oint of con-. ct at USACC Fort
fluachuca , Arizona .

i1ei~ge , C d/ i ~.C., -lans/0perat~~ns Officer. Unitedstates Army i- oirnnunicatior.~, Command Detachment,
.-‘ort l eavenworth , Kansas , Interviews conducted
through out t .~a research ~eriod .

ln format .on  ~rom CW ’i ledge suppie~ ented
that from ‘- r , Bonnel. CW4 Hed ge was a point of
contact wi tL  Mr . Ja’nes Bray , 7th Signal Command
( ; r ev iousl y ~rojoct o f f i ce r  on the Wired
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( u. ~. rr i  soli Couce i ~or two years )

Pul ly, Mr . George t .,  &ction Officer/Member of 
- 

-

Wired Garrison Study Advisory Group , USACC ,
Fort iluachuca , Arizona ( USACC , OPS — PD). -

— Telephone interview on 12 March 1976 .
Printed material provided by mail .

Mr. Pully provided status informatior.
on the Fort Bliss Testbed anc background -

~1ata on the ~üWITS (Wired Garrison Design )
Program. -:

L I
- -mL~ r 4 ero~~’ • ‘ .~~~,a,t(’iiefl t— Ori  .lt O(I .1 r)~~~O, ..~nt.

~ i o n -;yste~~s. n,~] ewood C l i f f s , ~~~
Jersey : ~‘rentico—TTall , Inc ., 1972 . 

:A i1iscussio:~ of t~iree general areas -;o I -

~
)O consider e(l ~~~~i t h e  study -~f syster. feasibi l i ty .
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