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ABSTRACT
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Design Concept incorporates technological advances &
to best serve Army installation communication needs,
The Fort Leavenworth user needs have increased

i during the past few years, The Army has not applied

the Wired Garrison Concept to Fort Leavenworth,
This study seeks to determine if the Army
could apply the Wired Garrison Concept to Fort

Leavenworth to meet the short-term projected
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Page 1 K.D. SAKAS

Chagter 1

Introduction

Chapter 1, deals with the thesis problem
statement, the objectives of the paper, the
scope of the research effort and the internal
organization of the paper itsclf, In addition
this chapter reviews the literature, discusses the
materials and methods of research and briefly
introduces the background of the problem,

2 Chapter 2, treats this background discussion in

greater detail,




TR Ot o i g

T T T v T Y T

Page 2 koo SAKAS

a. Thesis P’roblem Statement

"The Wired Garrison Communications-illectronics

F Design Concept incorporates technological advances

? to best serve Army installation communication needs,

E 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 apply the

Wired Garrison Concept to ifort lLeavenworth to meet

the short-term projected communications requirements?"

RBRBRA: S5ie L

b, Definition of Terms

The Wired Garrison Communications-iilectronics

Design Concept was formulated by the Mitre Corp.

for the Commanding General, United States Army

P

Strategic Communications Command (now the United
States Army Communications Commandl), 30 June 1973.

g ' This concept incorporates the system, equipment

and services reaquircd to meet the current and

P
v
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projected communications -eeds of the Army garrison,
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c, Objectives

The objectives of this paper are threefold,
First it explores the general aspects of the
Wired Garrison Communications~Electronics Design
Concept as originally formulated, Second it
investigates those recent innovations in
equipment and design which affect the original
concept, Third it applies the concept to the
Fort Leavenworth installation, 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 effort incorporates
the original documents from the Mitre study, input

from professional journals treating innovations

in the field, interviews with key managers at ‘ S
Fort Leavenworth, Kansas, as well as current

projections of communications requirements from :
the United States Communfcations Command 3

Detachment at Fort Leavenworth,

- i, i
L i -
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e, Organization

The Thesis Outline reflects the internal
organization of the thesis in a numbered-chapter
format, Chapter 1, discusses the problem statement,
definitions, thesis objectives, the scope of the
research effort, internal organization, a review
of the literature, the materials 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
precipitated the Wired Garrison effort. The chapter
investigates 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.
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Chupter 7. Teccuses on the environment of the

Army Garrison of today and of the future, This

chapter identifies the gencral areas of user needs

and addresses specific critical requirements for

communications-electronics support of the Army

T

mission and of those pcople accomplishing that mission,

Chapter 4, discusses briefly the idea of a
testhed approach to the application of the
Wired Garrison Concept, A testbed is an actual,
rcpreséntative Army installation at which a type
of VWired Garrison Design can be built, operated
and evaluated, This chapter discusses briefly
such a testhed application at Fort Bliss, Texas,

Chapter 5, investigates the short-term
communications requirements of Fort Leavenworth,
Kansas, The chapter discusses how the Wired
Garriscn Design Concept may be applied in its

entirety or in part to Fort Leavenworth, In this

regard a type Wired Garrison testbed is considered.

adachacat il bR G R L e
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At the conclusion of each chapter, on a
separate page, there is a list of endnotes

referring to those sources supporting the

direct and paraphrased entries in the corresponding

chapter,

The Bibliography includes an annotated
1list 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.
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f, Review of the literature

The annotated bibliography gives data on the
individual pieces of source material, These
sources are grouped into the five categories
previously-mentioned,

The primary wired garrison studies form the

basis for research, Thesec 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
contribute 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
for this thesis problem is a combination of the
historical and descriptive 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
hest suited to the thesis problem, The impact of
new technology coupled with the changing user needs
of the Fort lLeavenworth Army Garrison have made it
necessary for the research elfort to remain flexible
enough to receive and process new input while moving

toward an appropriate solution to the thesis problem,
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h, Background to the Problem

Chapter 2, is devoted to a detailed analysis
of the integrated communications-electronics (C-E)
system,

On many Army installations the communications
support depends on equipment and systems rendered
ohsolete 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
requirements, A forward-looking approach is
needed to deal with the requirements of the present
and the future, The Wired Garrison Communications-
Electronics Design Concept offers one such
alternative aprn"oach.li Specifically, is such a
design concept applicable to the current and

projected communications neceds of Fort Leavenworth,

Kansas?
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ENDNOTES (Chapter 1.)

1Major General Jack A, Albright, "Communications
Command: First There Was a Lantern," Army, October
1975, 87.

d -
k 2J.G. Wohl and others, Integrated Communications- .
Electronics Systems and FacIIif%es Tor A =
Garrisons !Be*?ora, Mass,: The Mitre Corp., 1973) o

Pe .

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

“w1red Garrison Project Team (Sponsor - United

States Army Communications Command), System Definition
for A Wired Garrison C-E Design, Vo*. Y, "Executive

‘. gumary' I;’ l, p. i.
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Chanter 2.

The Wired Garrison Concept

Chapter 2, discusses the Wired Garrison
Communications-Electronics (C-E) Design Concept as i}
formulated by the Mitre Corp. This chapter
develops the thesis by conducting an in-depth
examination of the environmental dynamics which
precipitated this study, The various aspects
of the concept of a wired garrison are investigated,
This portion of the paper defines those
components of the Communications-Electronics

pesign erucial to its comprehension and

appreciation, The chapter treats those innovations
in technology and systems engineering which led to ;

the 1973 study of Wired Garrison applications,

T

Also Chapter 2, introduces the investigation of
new equipment and systems which affect the

Wired Garrison Design as it was conceived

originally,

A
Coe
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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.s
The CONUS (Continental United States) Army post, “3
camp and station situation is no exception,

The Mitre Corp., working for the United States Army

Strategic Communications Command (Contract Sponser),

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 %
for future expansion, For example, the DCS ’
(Defense Communications System) originally planned
for 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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At this higher rate of increase, digital traffic
in ten years will he 1000 percent that of today.7
Of course the Army communications role in support of
the Defense Communications System is a major one.8
Interestingly enough the digital traffic extends
beyond the obvious AUTODIN application, The
digital service reflects secure voice traffic,
special secure data, digital video advances and
the breakthroughs in services to include such
approaches as inter-computer communications.9

Digital communication is but a portion of
the new aundio, video and data technology in

0

operation and under development,” Both business

and government have been investigating the

possihilities of typewriter-to-‘typewriter communication.

In such an operation the word-nrocessing function

is elevated to higher levels of potential service

to the user, Both the Navy .ccruiting Command and
the Library of Congress ave Gealing with these

communicating, editing and racording systcms.11

lecent studies indicate that more than 90 percent of
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the time required for a message to travel from the
sender to the receiver is used for message preparation
and handling before it actually reaches the
telecommunications center.12
1 Along with these aspects of record communications,
such areas as fiber optics, signal security, switching,
video transmissions and new applications of cable

are important fields of communications-electronics,

The Army Communications Command (ACC) (formerly the
USASTRATCOM as cited in endnote 1,) is responsible

E for an on-going study of these communications
implications of technological advance, The Army
Base Infermation Transfer System - ARBITS is the
g title of this study which is the continuation

15

of the Wired Garrison, For purposes of vhis

thesis the original Wired Garrison Design

N Concept as formulated by the Mitre Corp. will

| | be used as the basis for rescarch, Innovations in
the state-of-the-art wiil bc¢ treated as building

blocks set upon the foundation of the Wired Garrison

T e

Design Concept.

Per IR TR

-

The Wired Garrison Design Concept for Army posts

e

[l

¢4
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incorporates an integration of communications-
electronics facilities utilizing system engineering
for a multimode (as described below) approach,

At this point it is necessary to understand the
definitions of certain terms inherent to the

comprehension of the VWired Garrison Design Concept,

The Mitre study forms the framework for these “ 3
¢ 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

N

flowing in a system can be categorized into three b
broad areas, One-»oint transmission to more than ~
one receiver is designatved a broadcast mode,

Conversely, more than one point transmitting to

one receiver on command is thea gathered mode, The

third mode is the simple pointeto-point wiich is {

14
self-explanatory,

S
v

When two or more modes oi distribution are

PRI
2

utilized in a network, the system is designated a

multimode delivery system, Interconnection applies

to the interface of various elements within a system
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Page 106 K.D. SAKAS

established to insure information flow without breaks.,
Specifically, this can apply to the interface of
15

public and private telephone systems,

An Integrated Garrison Communications-Electronics

(C-F) System is defined by the Mitre study as

A system-engineered, two-way, interconnected,
hybrid network of coaxial cable, wire-pair,

mobile radio, and miecrowave links for multimode 16

delivery of garrison 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 as general support of post operations

are considercd partc of the overall garrison C-~E

responsibility.'/ The Wired Garrison itself includes

all of the ahove-deiined charccteristics, It is an
integrated garrison (=il systcm incorporating both
current and projected user rcguirements for an

Army installation, The system is multimode and
addresses those communications-electronics services
necessary for mission support and post operations.18

The Army has been conducting certain communications-

electronics programs and srojects which affect both
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divectly and indirectly the ired Garrison
Communications-kKiectronics esign Concept, The
whole field of endeavor has been and continues to
be so dynamic that planning and the incorporation
of the new technology into current systems is a
way of 1ifc.19
These Army programs and the forces which are
driving them warrant atteuntion, Digital communications
play a major role in almost all aspects of defense
communications today, The secure mode of operation
is closely rclated to the advances in digital
communications, The Aray 1s appreciating the
integration of satelliite communications with digital
capapilities for improved command and control
Lelecommunications, These innovations affect the
coordination of the combat power of the Air Force
and Navy with that of the Army. The Army _ommunications

Command (ACC) plays a major role in the Army portion
0

: e 2
of this communication resporsibility,

The great increase ic projected digical

traffic, as cited on jages 12 and 175 of Lhis thesis,

emphasizes the critical ro.c¢ this increase in volume

plays in installation O~ _ianning. Approaching

Y Mgy A e
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this area ircon the defense Communications System

3 .

j: (hCs) standnoint, four considerations are

{ apparent, design guides should be estabiished

;} to orovide a basis for some sort of standardization
4 and to remove any obstacles 1o system interface,

% ‘ ["inal nlanning for National Command and c¢ommon

; user requirements should be consolidated at the

flepartment of befense level, Technology should
continue to nrovide the hardware needed to neet
projected digital needs, [inally, future digival
- . . , Sy 21

: requirements should He prediciec accurately,

At this point in the develionment of digital

systems, the Deparvaeunt of Lefense has decided to

3 move fror analog-—itIN (freguency division mu.tiplexing)
{ j to digital, This is of particular importaace
’) j in those areas 0. secure voic: Gigital moce
§ : ; 22
- i communications,
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Iin this atmosphere of change in technology
and increase in user requivements, the Army
garrison cormmunications~eclectronics support
of the primary mission and Army community life
becomes more complex, In most Army instaliations
the communications-eliectironics plant is based
on multi-conductor cable, which has been
}! overlaid with non-soundardized conductors and
incompatible eguinvment, ‘idditiozally iue
garrison media include radic mets and both cable

Lp e d

and closed-circuit .clevision systems,””
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The Army garrison system lends itself to an
integration ol components and an assimilation
of new technology. As previously menzioned,
the user needs for data communications, record
communications and message communications,
to say nothing of the emerging need for digital
services, will affect maintenance costs of
existing operations, Not only are these
maintenance costs of the current plant prohibitive,
but the present equipment is not compatible with
that being produced and assimiiated into the system.zq
What 1s needed .s a means by which the
communicator can integrate those technological
innovations which satisfy current and projccted
user requirements, Of course such a means should

be feasible over the long-te . of installavion

and operation, That is, it zhould be less
expensive to introduce tine ~cw technology
than to retain the current -ractice of adding

systems in a piecemcal wmanner without acaiieving an

integrated design, The cocxial cable _.r-esents the
25

most logical means to achieve itais end,
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The coaxial cable is the basis for the 8
wired garrison design concept, it incorporates
characteristics which make it compatible with

existing equipment as well as with new technology

'1 being introduced to communications-electronics

systems, Furthermore, coaxial cable is well- <
suited to support the necessary transition from

the present nonintegrated operatvion to the

projected integraved communicatvions-electronics

design as visualized within the parameters of the

: . 26 i
wired garrison conccot,

z Both coaxial cavie and the computer are vital
to the new C~i tecanology. The cable is the wiring/

transmission basis for thc app-ication of Tae wired

?} ' garrison concept, ''he computcr is the tec nological %
;1 ! center of the closely=-vrelatea orea of infcrmation ;
? processing, Any appreciaition 37 the wire. garrison
;l should inciude a. uacersvana g of the si.ong
; - interrelationship thatv ¢xistv. beitween ve.:ccommunications

]

. . %9 =/ - N " s .
and information .andiing. ' oJUn one nanda, communications

managers have automated the Lanagement information

systems which support vheir decisionmak.zng process,
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llowever, these same communicators have scen the

necessity to automate telecommunications to

serve user needs, And among these user needs is

the transmission of management information to
28

e

be processed hy these same managers.
Telecommunications and data processing have ‘;

converged to sucii an extent of interdependence

that it is difficuli to establish exactly where

A : . 29

one arca ends and the otucr area begins,
If the growth ana refinement of this critical

relationship is maraged eifectively, the Army

garrison can profit in three siganificant respects,

The wired garrison supports the primary Army

mission, Army installation operations and the

people living in the Army community., The Lmproved
flow of vital information witiin the chair-of=-

E command and the iuacreased elficiency of military

and civilian iraianing throug:. improved communications

will upgrade uni?v comobav reca.iness to per_orm

the primary Army mission of national defense,

The improved communicaiions-ciectronics

and information processing will combine To
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streamline post operations -- logistics, personnei
administration, contracting and procurement .
Finally, the centralized,standardized and
21 systematized garrison communications-electronics
| base will increase the breadth and depth of
services available to thc individual soldier and
his family.30

The Army Telecommunications Automation Program
(ATCAP), under the management responsibility of
3 the Army Communicai.ons Command (ACC), is focused
& on this very proble: ol appiying the technology
. to the three above-mentioned areas in a manner

31

and at a cost which is feasiblc, Inherer.t in

ATCAP is a cuthacl. in those personnel requ.red

to operate the communications-ciectronics system

fi ; and a corresponding improvement in the speecd and

22

quality of traffic flow,

In moving from ithe existing installation

communications-elecironics nhlant to the wired

garrison design,it would be foolish, wasteful

and impractical to eliminatec completely the
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existing sysitem and then commence to install the
new equipment. Not only are comnonencs oi the
current plant useable in the wired garrison,
but the coaxial cable attribute of the wired
garrison design will enabie the communicator to
make the necessary transition withouv a degradation
of the C-I secrvices, Actually there is more than
one way to approach this transition, The question
is, which method is hest? lsach Army installation
may require & different modification of a
fundamental transiiv.on plan, As menticned earliier
in this paper, the goal of the Tvransition will
be an integrated co.munications-clectronics
configuration.jh
The Mitre Cor:, recognized four phases Zor
the implementatior. 0 ihe wircl garvison design

concept on Army installavions. These are

"specification and coordinaticn, validation,

prototype and finaliy jroduction and deployment.">>
In the succeeding chapvers tails program w.1i

be dealt with in greater deivail, Chapter 3.

will examine the environncn: of the Army instaliation




and will focus on user needs, Chapter 4, then

2= ST e

will consider the idea of a testbed for experimentation

with the wired garrison system in a real situation,

In this way one may examine the strengths and 2

weaknesses of the application of the concept.

Furthermore, one may modify the design wherever

necessary to tailor technology to meet user needs.36
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Chapier 7,

The Army Garrison Invirconment

Chapter 5. focuses on ithe environment of the
Army garrison of today and of the Iuture, This
chapter identiiies the general arcas of user needs
and addresses speccific critical requirements for
communications-e.2ctronics surjort of the Army
mission and ol t. ose reonle s ccomplishing “hat

mission,
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s the technological environment of conmunications-
electronics has changed over the years, so has the
Army Garrison tnvironment developed into something
quite differont from tha. oif even the recent pasvu,
Although this chapter wili concentirate on the
area of user needs, it wiii continue to introduce
discussion of technologicai innovation as this .
innovation anpplies to speciiic portions of user need,
This continuing focus on technology follows the
precedent establishec in Chapters i, and 2, ;f
As cited earlier, ‘vriy garrison c¢ommunications—
electironics (C=1) nexds can he cavegorized into ‘ 3
three general arcas. These are the C-E support of ~3
the primary Army ui.-sion of nat.onal defensc, the
C=% supporl of ins.allation opcrations and .ae C-E
support of the wil.tary and civilian persor: living

~ -

v garrison,”

A

on or near the
'; Some of the c.anges in uscer needs arc . refiection Z y
- i of the evolution I tie Ameri-an society c¢. which
‘i g the Army install.cion is a parst, Further.ore, '{
the very technologv wiich is Jseing adaptcd to !

satisfTy changing uvser needs Zoirms an important part e

e ————
T i ¢
LN %34
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of the environnient in which the user lives,
I'echnoloey lays the dual role of being a major
force in the user environment and of scrving as
an instrument designed to assist the user to

; : ; : . , ca 58
modify this environment or to adant to it.,”"

fast technological advances such as the automobile,
television and nuclear rcactors have opened new
horizons for sociolorical chianege in the civilian
world and on the ‘rmy inscvallavion, An atmosphere
is created in whicn rnew alternavive solutions to
existing problems become availab.e, The question

then becomes - not _s therc¢ a sciution, but rather

which solution of those availab.e is most

appropriate?ss

Cormmunicatio:n in both the nterpersona. sense
and tine technologzical sense :(Ifects and i- in turn,
alfected by chanze. Communications means serve to
channel informat.on cvout ¢ie accelerate. rate of
ciiange to the peosic, Toese sane means .rovide
feedback from .hne people to the persons or

institutions hela respoasis.e for this change,

it
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Although fundine and lesal regulation are
restricting the application of C-¥ technology
to serve user necds, thoe same parties instituting
the restrictive measures are demandcinz C-E support
which utilizes all the technology available

: : ! o e 40
and which suffers no degradation of guality,

These users are demnanding -1 support for such

diverse areas as biology, coumputerization,
1

. p /
ecology, transvortation aadG national defense,

The Army instailation with its hospital, data
nrocessing center, 2nvimnmental systems, transportation
organizations and miiitary unics has representatives

of these user types,

The entirc arca oi nation i defense and the
related arca of command contoi communications
are undergoing : continuing ~rocess of reavﬁluation.
The social and cconomic imn.ications of wnational
defense have a osivion of relative impcortance

equal to thot of the ouvio.us military and political/

diplonmatic aspects of wagiag war, Therc is an

appreciation for the liui..tionc which exist in the
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arca of resources available for defense or social

welfare but not for both nortions of Federal

hudget exvpnenditure, The direct result in the Axrumy
conmunity is the relative decrease in funds and

manpower nrovided to accomplish the primary miss_on

of national defense, to support instailatlion opcrations

!
and to care for the people in the Army community.12

Within the cont «<v of ithne current technc_ogical-
sociological eavirc .ment in the world and United
States as just dep.cted, this c .apter now mcves
to a consideration >f the Arnmy _arrison env.ronment
in narticular., Ii'or tie purpos.s ol this rec.ort,

environment o an /rizv install.ition coasists of

%
§
i

sk
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technological (existing communications-electronics
plant) and sociological/operational (mission support,
post support and people suppori reguirements)
components, Army installations located in the
continental United States (CONUS) may be classified
into fTive categories bhased upon primary mission,
Major leadquarter Posis are represenied by such
installations as For: Meade and Fort Monroe,
Fort Benning and or~ Knox are considered Large
Training Posts with sSchool, Iowever, Small School
and Center Posts include suci locations as Fert
Gordon, Kort McClellan and [ori Eustis, Fort
Carson, Fort Dix acd Fort Mood are classified as
lLarge Troop and Training Poste. [FFinally, “ort
Huachuca and such Army Materic. Command Pcsts as
FFort Monmouth anc Redsdione Ar.cnal are cousidered
Class 11 Installations.us

on each of tuese installations commur:.cations—
electronics scervices fail irvco three broaa
categories ment_oned previo.sly, Under -he
heading of supporc of the primary Army mission,

C~ll services focus on command and conirol functions
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oi the senior comaand group and the entire chain-
oi-comnmand, !MNission support also involves the
vital C-[ services required for the irmy schools
and Army training programs, Suppore of instaliacion
onerations includes the fundamental clerical
functions performecd in offices and the {ransfer

of information, This latter area of installation
support includes such things as telephone, daily
bulletin, telephone listings, mail, record iraffic,
message center, facsimile, rosters of various

types and other information categories wihich may or
may not currently e supported Ty communications-
electronics service, Where communications-
electronics suppor?t does exist it is conce.vable
that it could be expended, W:r2re it does ot

exist it could bc introduced, "'inally, s. port

of the peopnle in the Army community inciudes

those communications-clectro...cs services associated
with the basic Juanctions per ormed by any

civilian commurity and its .ocal government for

the citizens, Thesc¢ are re, resented by amedical,

dental and life support acu.vities, police and

ki
5
2
2
§
[
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fire-fighting units, education for the youth and

adults, recreation facilities and the opportunity
4

for entertainment.’l

This chapter now addresses the general types ?
of C-E facilities presently operating on the :i
installations located within the CONUS, Although
the actual C-I plant varies at Army installations, 1 é

certain components are generally prevalent, This

chapter discusses the general cases, Chapter 4, covers
the testbed approach to such general C-E system
components, That chapter also addresses Fort Bliss,
Texas, as the testbed selected by the Mitre Corp,

Chapter 5, focuses on the Fort Leavenworth C-E plant.l*5

gi C=}i facilities presently found on Army posts can
f be classified into general arcas, The post telephone

B | plant and radio nets serve point-to-point user needs,

B CATV (Community Antenna Television distribution systems),

CCTV (closed-circuit television systems), special

b Lo B ey

purpose radio nets as well as data services via

2%
‘@-} AUTODIN all contribute to the C-E capability.
B Along with the above-mentioned systems, many Army schools

possess independently operating audio-visual facilities,

i
E
b
g:
F
|
i




TS i T AR ARl O

Page %9 K.D, SAKAS

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 bhe
included,

The arrangements for ownership of the post
telephone plant vary among CONUS Army installations,
The systems are either leased from a commercial
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 facilities for authorized transactions,
Class B service is unofficial service for calls
within the Army system through military switchboards,
Class C telephones provide official-restricted
service, that is, without access to commercial

facilities, Class D service is defined as official-
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special for classes of service to include alarms

6

J,
(guara, fire, crash),”

The coaxial cable which is essential to the
implementation of the Wired Garrison C-E Design
Concept is the same transmission means used in
the CCTV and CATV systems,'’/ As with the post
telephone plant, some of these cable systems are
Army-owned and operated while others are leased
from commercial firms, In this regard Army
Regulation AR 108-40, effective 15 January 1973,
outlines the procedures for the Army lease of
commercial CATV/MATV (Master Television Antenna)
services, The regulation appreciates the potential
for the application of coaxial cable as in the

//
Wired Garrison to meet user nceds.l8

The selection of the appropriate approach to
the analysis of Army installation user needs is

critical to the success of the Wired Garrison Concept,
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This selection should be based upon three objectives,
Among the available options only those systems and
components whiech meet identifiable Army 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
did 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-E support., Furthermore,
the application of the new technology must not
disrupt the normal Army installation functions
of primary Army mission, post operations and Army
community support,

The final objective is to design the user needs

analysis so that the results of this analysis lend
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themselves to interpretation 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.l'9
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

| $2
B
3
1§
.

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

always, the requirement for the most efficient

system of administrative support for the combat element,
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The possible annlications of this technology
to Avmy needs (all voluntecr force, retention of
volunteers, education/training of soldiers and

, efficient administration) and to the three specific

j areas of Army garrison support (primary mission,
|
post operations and people sunport) are numerous il

and varied, FPFach Army installation in CONUS presents

its owvn set of conditions, needs and existing plant,

Some applications are computer assisted instruction

(CA1 with all ils variations), editing of texts (altering

textual material contained in computer memory),

gl SRl il

clectronic mail and teleconferencing for the commander

i and his staff or subordinates.50

Cf particular importance on the Army installation

' and in the entire Army structure is administrative

B

information transfer, This is a fundamental Army
need which yields itself to numerous C-E support
anplications, as investigated by the Mitre Corp.51

['or the purposes of this paper, this area of administration

will receive special attention, This attention will H

concentrate on administration-related communications-
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electronics needs and how available technology
can bhe applied Lo best serve these needs,
Although no one need can be considered typical
of those needs acress 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-E requirement,

This areca of administrative applications for
C-If 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 accumulation, processing time, manpower

costs, data requirements, information access,
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error rate and worker satisfaction.52
These seven aspects of administration 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 B8 the reduction of paperwork
accumulation and the accompanying proliferation of
forms and file copies, The next aspect is the
prohibitive length of time associated with
information processing prior 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 fi
expensive problem of prohibitive manpower levels,
The next four fields of user need relate to
information flow and the human element of administering
complex systems, The fourth of the seven fields is

the complexity of the data requirements placed on

the units in the Army by the senior managers,
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These managers need detailed, accurate and regular
reports of operations to assist them in the | i |
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,
A 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 possesses, the people should feel that
their role is challenging and significant.53

Those existing C-E programs which may affect
the Wired Garrison require mention, Certain aspects
of the Wired Garrison are contained in these programs
and studies, Also, the Wired Garrison study has

drawn on other Army C-~I projects for input, On-going

programs include ATCAP (Army Telecommunications
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Automation Program) and AMME (Automated Multi-
Media Exchange) program, which is part of the
ATCAP, A recently initiated program is the
LDDS (Local Digital Distribution System).gQ
Of course there is ARBITS (Army Base Information
Transfer System) as mentioned in Chapter 2, of
this paper.gg

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,
Techntcally it is oriented on multi-media

automation and standardization of configurations

of hardware/software/procedures, AMME addresses

the upgrading of Army switching terminals, As a

component of ATCAP, it focuses on the redistribution
& of system control from major modes to the local

exchanges, AMME is targeted on new and improved

message entry equipment (optical character readers,
video display devices) along with software to
acilitate the interface of the new hardware with

local processors and AUTODIN trunks., LDDS

R G T N AL T 25 g N R T I CE L
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capitalizes on existing technology of minicomputers,
mic;oprogramming 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
military (Army and Defense Communications System)
switching systems, The distributed network idea
which is the core of the Local Digital Distribution
System stresses increased survivability of the
switching system, a less complex major switch and
a strengthened control capability vested in the
local switching system.56
In his article "The Economics of Integrated
Telecommunication Systems," Arthur D, Hall IIIX
raises some important points with respect to the
application of the Wired Garrison Design Concept,

Before embracing the wired garrison concept in its

entirety and rushing headiong to its implementation,

one should consider Mr, iflall's argument,

His underlying argument is to ask if the user response
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to an innovation will support the costs involved

in developing and 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 technological advantage
of the system, More studies are required before
the wired garrison is implemented on a large scale,
These studies are required to investigate the true
advantages of such a coaxial cable system, Mr, Hall
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. Hall bases much of his comment on his
hﬁ i analysis of the document "Mission Analysis on

4 | ; Air Force Base Communications -- 1985" (April 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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i‘or cach service he provides a roughly calculated
first cost per individual subscriber, These
services and their corresponding costs ($) are
telephone ($500), existing twelve channel CATV
($625), Federal Communications Commission Rules
(Cable Television Report and Order of February
1972) CATV ($775), General Telephone and Electronics
Laboratories! Special Service Network (television
channel switching) option I (#$913) and option II -
increased terminal equipment facility (Q1574),
a telephone capability added to the Special Service
Network ($125), Picturephone ($2000), Special Service
Network Option I plus a full Picturephone system
($1950) and finally Base Communications System 4A,
which adds a variety of terminal devices to the
previously-listed system (:31800/capita on the
military base),3%7

Inherent in the systems' costs is the direct
relationship between system complexity and terminal
size, The larger the terminal, the greater is

the cost, In addition to terminal complexity/size/

cost, the commander faces the prospect of increased

%
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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 intensive study of the system ' j
methodology surrounding the wired garrison as an
integrated telecommunications system,

From a systems engineering foundation Mr, Ilall
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," JEEE TPransactions on Systems Science

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

These seven logical steps of systems engineering
are problem definition, value system design,

systems synthesis, systems analysis, optimization

of each alternative, decision-making and planning
for action, Mr, Hall believes that all seven of
these logical steps should be applied to each

LJ' 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 entire life-cycle of the
project,

lle submits five recommendations, a2ll of which
wvarrant attention in this chapter., Studies of user
needs should be continued with 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 tentative evaluation
model should be developed to hest analyze the input
from nceds research, All possionle alternative C-E
designs should be studied, From this set of
alternatives a group of possible designs should
be isolated and evaluated, i'inally, a testbed/
field laboratory should be established for more
accurate feedback of user needs and greater
freedom to modify the system in a dynamic, operational

environment.(58
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Chapter +, studies just such a testbed/field
laboratory of the Wired Garrison Design Concept
at Fort Bliss, Texas, Chapter 5, then investigates
the application of a type system to the needs of

Fort l.eavenworth, Kansas,

—p—
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Chanter &,

The Testbed Approach

Chapter 4, discusses briefly a testbed approach
to the application of the vWired Garrison Concept at
Fort Bliss, Texas, A testbed is an actual representative
Army installation at which a type of Wired Garrison
Design can be built, operated and evaluated. The
hest experience factor with the Wired Garrison Design
is this plan develoned by the Mitre Corn, for Fort
Bliss, The Mitre Cor», has found the plan to be
technically anad operationally feasible, The installation
of the Wired Garrison Design at Fort Bliss is planned
to begin upon the comnletion of an on-going cost-
henefit-risk analysis,

The extensive study and uetailed design for Fort
Bliss provides an insight into a plan for Fort
Leavenworth, The user necl environment at Fort
Leavenworth is similar in many respects to that of
FFort Bliss, 'Therefore, the improved C-[ services,

increased communication system capacity and
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substantial user benefits to be accrued by FFort Bliss
can be translated into similar gains for Fort Leavenworth,
Because this is a prototype design, an explanation
of it is helpful to the reader before examining the
Fort Leavenworth situation,

Diagrams of Wired Garrison Design configurations
arc followed by explanations of the individual
system components, TIncluded in Chapter %4, are
also criteria for the evaluation of the testbed
performance, The diagrams are sequentially ordered
to build the VWired Gerrison Design in phases,
The diagram on page 57, illustrates the basic dbroadband
transmission/distribution segment of the Wired
Garrison Design, The diagram or. page 62, presents
a switched hub, any number of which may be connected
to the broadband transmission/distribution portion
shown on page 57, The diagram on page 6% incorporates
the switched hub into the JVired Garrison Design to
nortray a comnlete syvstem, inally, the diagram on
page 64, illustrates the flow of information into and

out of the complete Yired Garrison Design,
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The following diagram portrays the backbone
transmission/distribution portion of a type of
vired Garrison (-l Design as suggested for the
testhed Army instullation.”
TO TRUNKS
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l'ne systenr commonents (e,s, network contvol,
video studio Tacilitics) described in the Fort Bliss
testhbed are identical to those in the Tort l.eavenworth
besipn in Chapter 5, The difference lies in the
number and configuration of these components at
f'ort Bliss and lort Teavenworth respectively,

The network control is the brain of the broadband

transmission/distribution design., Tt establishes

and manages the information exchances within the

Yired Garrison Desipgn as well as the interfaces

with the perinheral equinment (terminals), An
individual minicomnhuter or set of minicomputers

forms the cenlter of the network control, Surrounding
the nminicomputer are natrices for switching (hardwired),
data nrocessors {for signalling and circuit supervision,
computers for control of system elements, interface
modems for access Lo the coaxial cable and devices

to monitor syvstem nt;.'ltus.(”0

The coaxinl cable is the hroadband transmission/

distribution means, The dual cable plant will be
Taid undersround and installed on utility poles,

The coaxial cable nlont will include repcater-

amplifier units,
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The existing on-garrison computers (Management

Information Systems Office) will be connected to

a digital data storage unit (common to the entire

Wired Garrison Design with access from any point

;1 in the system), The 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 wminicomputer for

the management of the data base and will have a
120 to 170 megabyte storage unit, This data base
management will allow simultaneous user access for
- 50 to 75 terminals,

The telephone switch and telephone sets shown

on page 57, signify the existing Army installation

equipment which can be incorporated in the Wired

f} Garrison Design,

b A el s

2 The MATV - Headend and Video Studfo Facilities
include video, tape, commercial television and
closed=circuit television capabilities for the

installation users, The headend has tape recording

and playback units, The video studio has studio-

?';J\, type color and black and whive television cameras
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which will interface with the entire Vired Garrison

svstem through the coaxial cable,

The text »nrocessing computer consists of a minicomputer

(to manzge the data base access) which will locate/

e
3
3
-

retrieve microfiche unron request, The storage
capacity will equal 3 million pages of text ( 75,000 ?

pages per carousel, 56 carousels, 4 banks with 9 4

Liers per hank), The minicomputer will control : 4

inage conversion and routing of video data to the

appropriate reguesting terminal, A multiport

communication processor will accompany the minicomputer
; , ; 61

for simultaneous access to the data base,

The barracks and housing areas as well as ; P

on=-post user locations will contain stand alone VDT

(video display terminals) and keypad/monitor units,

These elements enable users throughout the Army
installation to have dircct access to data and
message information stored throughout the Wired Garrison 53
Nesign, These units interface directly with the {
coaxial cable without the need for expensive terminal

ecquipment, Such a location ,ossesses the capability

to store textual material, iaput data, receive high

resolution microfiche and of course provide a video
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S e : : : 62
display of inout and associated information,

- The 500 Megallertz bandwidth of the coaxial cable

shown on page 57, and just discussed allows for a
variety of simultaneous uses, The frequency

management includes the areas of supervision and

ot i A

signalling, low bit rate data, high bit rate data,

e b e cgiTaies . Qe

Federal Communications Commission standard television
channels (commercial television), Federal Communication

Commission standard FM channels, FDM (frequency

63

b i Riasa

division multinlexing) teleohones and special use video,

The Switched ilub as shown on page 62, can be located

anywhere Lhroughout the Jired Garrison lDesign as
illustrated on nage 635, to Hrovide a greater range

of =i services than are available at a stand alone

vVir,  The typical switched hub consists cof a video

! switch matrix (hard cireuits) to allow the user

I terminals to aeccess the syster, The text processing

minicomputer is simiiar to tie microfiche processor

- -
g——

4k I M contained in the cential ired Garrison vesign (see

;
:

nage 60,) but with less canacity, The digital frequency

S

synthesizoer cnables the hubh to interface with the

coaxial trunl and allows dava communication with

the central wired garvison system,
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The frauie erabbers and characler generators are

components which translate the user terminal

instructions into a language common to the Wired Garrison
system and acceptable to any data storage bhase or
processor in the system, A4 switched hub can

provide for 25 of the 100 associated terminals to

access the central Vired Garrison Design at any one
time.(’ll

Ao Switched Hub

BroadbandCable (coaxial)

Eﬁfﬁf@?cd

|
L w0 r“’ )
Character} i Video
‘”Gcneratori ]SWitch
_ymtrixr

,
; !
ey !
{ |

s

Prame »~ farehe
Lfrabbori /A%:E%+

\

A\

Terminals
(max, 100)
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(’I‘ho followine diagram vortrays o type of
: ]
vired Garrison -0 bDesien as recommended for the
Fort Rliss testhed. by the fitre Corp.)
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3 A ceneral diagram of information-flow on
a testbed Army garrison will assist in system
design . "ina in understanding information flow to and ;
;1 from the Wired Garrison ues'gn.65
3 WIRED GARRISON ON¥POST OFF¥POST
: CAPABIVLITIES
T‘PHUCESSORS;<_}_'RAINING AND EDUCATION
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] \ INFORM/ o ~Jmm e e m e 4>—va1L, run's
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41 ; b . National
| Telecommunications
I & Networks
In the IPort Bliss testhed certain criteria were

established for system cvaluation, These standards of

performance are bhroad enough and general enough
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to have applications beyond the type of ‘/ired
Garrison Desicn established at Fort B8liss, For
that matter, these criteria may be used to design
and evaluate a type wired garrison design for
Fort Leavenworth, Kansas,

The standards of performance can be grouped
in eight gencral areas, These standards are
especially suitable for the testbed application of
a design concept, {urthermore, they are particularly
appropriate to be used in conjunction with the
fourteen previously-mentioned categories of C=E
services suggested for the testoed, These criteria
are based upon improvement of a given job performance

and acceptability of the service to the user,

The general naturc of nerformance and acce>tvability

lends itself to tae extranolation of testhed
feedback to other activities and combinations of
nctivities,

The first of these eighl criteria is the value
of the new conmmunications-eiectronics services
provided by the wired garrison design to post

operations, That is, what benefits does the testbed




it PR s PR e L i i sy B 7

il

i are 66 K.D. SAKAS

annlication of the wired garrison bring to the Army
* instailation®
The second aren worth considering is the possibility
of inmovative anplications of technology being added
11 to the wired garrison, To wvhat extent may new
couinment, be intecrated into the C-12 design of the
wired carrison? -
Another criterion is the characteristic of
traffic flow associated with each particular C-i
service, That is, what is the nature and volume
i of the information traffic passed hy each testbed
% service?
The fourth area is the question of service
modification, liow, if at all, should thc testbed

=1, services he exnanded or altered to better wmeet

‘ \rmy installation user nceds?y
f} ; Also to be econsidered is itae eoxtrapolation of E
. |
» E " the testbed final results, The decision-makers
'i" : should review which L(esthed cuadidate serv.ces may
< have an anplication througnot.c the Army,

Then too, what shiiould He (he plan for implementation

of the inteesrated convaunications=eclectronics design at
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a civen Army installation? This question addresses
the scquence for introduction of the wired garrison
design, JInberent in the sequence is the extent to
which the design concent should be anplied on a
given Army post,
P"he next standard for testbed evaluation is
the important arca of user acceptance difficulties,
How did the actual subscribers receive the
candidate C-.. services offercd by the testhed
application? TIn this noriion ol the testbed
evaluation, care must be taken to isolate and
examine each nroblem area after it is identified,
Finally, the tradeoff of jc-rformance for
cost, should he reviewed, This entails o volue
judrement as to ciose seasures of performaace
which should be considered, hese pmeasures should
then indicate whon the imoroved performance warrants

66

the additional cost where asplicable in the testbed.

Input to thoe tesibed eviluation will be both
subjective ana ohjective is nature, The subjective

input will consist essentially of opinions of users

FEES
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as to the acceptabiliity of the C=F services, In
this regard the sample of opinions should bhe
broad-based and adequately representative of true
user nced,

The objective performance evaluation can
be somewhat more exact, The »nossible areas for
quantifiable input to the evaluation process will
vary with the design of the wired garrison concept
at each particular Army post, Some suggested
areas which lend themselves to mcasurement are
the tine for messages to be prenared for transmission,
the time for the incowing messcze to travel Irom
the communications center to t .2 addressee and
the number of errors contained in outgoing messages,

; : Cther areas are total time for handling intra-post

il i messages, the tire required to prepare and edit

E » all written transaissions, the number of crrors

in typed materic., the tire reeded by learners to

master a given course anc mcct accentable standards

of performance and the manpcver requirerients to

support installation operations, Two o.ber quantifiable

areas are the amount of space needed to store
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information and the time recguired to retrieve
z

needed information from a data bank.97

The technical performance of a itestbed
conmunications-electronics system can he
evaluated by the same means used to test the
effectiveness of any telecommunications system,
Some possible performance criteria are the time
required for network control to respond to a
query from a terminal, the terminal-to-terminal
transmission time for messages, the quantity of
terminals canable of simultaneous operation and
the degree of system reliabiliiy, Other suandards
of technical nerfornance are <ae facility with
whiech the operators use the system componcnts,
the readability of the visua. displays, t.e
response times o7 systems when functioniung at
neak Joad ond Lie system re airements for
pow~r and envirommental corerol (humidity and

temporaturo)f&a
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Chapter 5.

N R Y T W

k The Fort lL.eavenworth Application

: Chapter 5, investigates how the Wired Garrison

Design Concept may bhe applied to Fort l.cavenworth,

3 In this regard a type VWired Garrison System is
considered,

This chapter identifies fourteen information
transfer services afforded the Army installation
by the Wired Garrison, FKach service is explained
and related directly to advantages accrued to
Fort Leavenworth through the implementation of
this integrated communications-electronics design,

The chapter then discusses the development
of the Wired Garrison Design for Fort l.eavenworth
to provide these C-E services for information
transfer, After developing those factors in

¢ the Combined Arms Combat Developments Activity

and the Command and General Staff College, the
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paper builds the Wired Garrison with diagrams, These
factors of C-I! service for Fort lLeavenworth are
considered through the configuration of those

Wired Garrison components introduced in Chapter 4,
The equipment configurations shown in the Chapter 5,
diagrams are tailored for the provision of C-E
services most beneficial to Fort Leavenworth,

The first diagram illustrates a plan for the
management of the 300 Megalertz bandwidth of the
coaxial cable at Fort Leavenworth, The next diagram
presents the broadband transmission/distribution
segment of the design, This is followed by a
modular arrangement of the switched hubs to be used
with the broadband transmission/distribution segment,
The final diagram combines these switched hubs
with the transmission/distribution 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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:} X The Mitre Corp, team identified fourteen
information transfer services available to Army
garrison users through the application of the Wired
Garrison Design Concept, These services and the
;1 technology which provides them are incorporated
into the Fort lLeavenworth design, Information
transfer involves a multitude of C-E data exchange
combinations involving information sources and
information users.ﬁo

The first service is the distribution of
messages on-post, This capability will reduce the
time and manpower requirements for the transfer of
the message from the telecommunications center

to the individual addressee, Ordinarilly this

function is performed by messenger service, The

Wired Garrison provides for facsimile service for
hard copy information transfer and video display

® service for rapid transmission of message content,

P e i e

|
g These services can operate between the telecommunications
E L l . center and individual users as well as among the

individual users,

Another service is the computer-processing of
textual material, The 5 million page microfiche

storage capahility gives expanded file capability to
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the vsers in the Combined Arms Combat Developments
Activity (CACDA) and the Command and General Staff
College (CGSC), Also, post users can access
information concerning evolving doctrine, utilize
it for test purposes and edit/modify it where
necessary,

As with the on-post message handling, the service
of data distribution on the installation would
eliminate the human factor, There would be no need

to hand-carry the paper input and printout from

= |

the computer, The expanded number of terminals §
b -

4

with access to the central computer would nrovide |
e

greater student and faculty use of the facility,
iurthermore, with these computer terminals distributed
Lhroughout, the installation, users would not need
to guene up ot just a few common locations, They
could access the computer from terminals in all the
classrooms and all the housing areas.70

There also is the important area of CAI (computer-
assisted instruction), This service supported by

the Wired Garrison throughout the installation

will allow the individual learner to pace his or her
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own instruction, Cfficers may prepare material
for CG5C and enlisted nersons may prepare themselves
in their Military Occupational Specialties (MOS),

As an assist for security operations, television
surveillance (video facilities in the Wired Garrison)
will increase control and reduce the manpower
requirements, Such a service is best suited for
remote observation of isolated activities, The
Military Police Desk Sergeant could monitor television
sets which provide coverage of such areas as the
commissary, the post exchange, the post theater
and facilities of the installation club system,

A1l of these locations are targets for theft and
require constant patrolling by foot and vehicular
units, Television monitoring as a part of the
Yired Garrison would reduce the manpower needs,
At the United States Army Disciplinary Barracks,
the Wired Garrison surveillance system could
reinforce existing se~urity measures,

\ service particularly applicable to the instructional/
training situation of Fort lLeavenworth is that of

lucational television, These closed circuit systems
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can nrovide support to the user at home, at work
and at education centers,

Another VFort l.eavenworth service is provided

by MATV (master TV antenna), Such a capability

can bring to the user both commercial and program
television, There is no neced for individual
television antennas at each set of quarters,
Reception will he much better with the larger
master antenna, and the coaxial cahle which is
bringing other C-Ii services to the Fort lLeavenworth
user can bring the television service also,

The installation command information program
and for that matter, nost information program covering
public information can he disseminated by CITS,
This is the commander's integroted television
system, Instead of the numerous bulletins, letters

and announcements distributed on nosi, periodic

television programs will accomplish the same purpose
with less wasted time, monecy, paper and labor,
Iurthermore, instead of an impersonal printed

nessage, the user will appreciante & buman being speaking

to him or her through the means of television,
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Users in isolated locations (outlying buildings

{2 A2

in the CACODA orpanization) can he afforded access
to the full range of centrally-stored data, Both i
microfilm and microfiche can be retrieved from post
}W data banks, Once doctrine has been evolved or
developed, it will be nlaced in the central data
storage banks, Thereafter, users may access this
information as necessary., This will eliminate
:é the time-consuming senrches in CACDA and CGSC for
the resident experts in certain areas,71
Another service for ['ort l.eavenworth is related
to the recent Privocy and Freedom of Information Acts
which have affected much of the government information

4 control, This involves the strictly controlled

access by authorized nersons to official information

files, 1In the Wired Garrison Design only those

L

persons so authorized will have the necessary information
to access those data files which are denied all other

users,

A C~IE service which directly supports the Army

installalion command and staff structure is the

audio and video teleconferencing facility in the
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vired Garrison Hesign, ''his capability can save

time for managers and money for the taxpayers,

This service eliminates the need for group meetings

wherecin key personnel are taken from their places

work for extended periods of time to attend these

meetings, Teleconferencing allows the Commanding

General to converse with and see those persons

in CACDA, CGSC and post onerations directly involved

in a particular issue, “Yhen other issues are covered,

participants in the discussion can enter the

conversation without leaving their offices, If

additional information is required onm a particular

nquestion, the manager is already in his place of

business to avail himself of the necessary data

and then share it with the other members of the }

discussion immediately through the video display i

facility of the YWired Garrison, 3
MTS (Management Information Systems) require

a data management system for optimum results, The

Fort Leavenworth /ired Garrison Design can provide

remote access to this system for all users to avail

themselves of the files generated by all installation
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activities' input, The minicomputers discussed
in Chapter 2, form the key to data base management
in both the central system as well as in the
switched hubs, Therefore, the Wired Garrison Design
will enhance data base management and also make
the data base available to niore numerous user
terminal 1ocati0ns.72

The PBS can be supported by the Wired Garrison
Design C-II service, Because of the improved
management of the installation data base, increased
user input of data about nost operations it
will he easier for the comptroller and senior
managers to quickly access the information they
require to monitor nost onerations, They can
rapidly determine which agency or activity is
using which resources and what will be their
projected needs, Therefore, this design will
help with budgeting, planning, scheduling and
accounting for all post operations,

Finally, C-F services can aid in the control
of the use of post support facilities, Remote

control and monitoring may be applied to utilities

SR i
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and security functions, Telemetry devices installed
with gas and electricity connections to individual
post quarters would provide immediate feedback to

a central location, One person in a central
facility could thereby monitor power use throughout
the installation, For nurposes of cost billing

the utility customers, 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, As conservation
of energy becomes increasingly more critical, this R
same centr«l control point could adjust gas and electric
distribution on post to meet customer needs most

efficiently. In addition to the above-mentioned

television surveillance of secured areas, sensor

devices monitorited centrally could reinforce the i
visual means, Thermal, sound and photosensitive

sensors could detect unauthorized intrusions into

secure areas and transmit that information to the

central security control point.7’

Now that the services afforded Fort lLeavenworth
by the Wired Garrison have been reviewed, the paper

moves to the development of a C-E system to provide them,
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In developing a Wired Garrison Design for
Fort Leavenworth, the peculiarities 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 IIall and the adjacent
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
activities of the Combined Arms Center to include
the Combined Arms Combat Devclopments Activity,
The Wired Garrison (ARBITS) Design would support
the Training Development by the Combined Arms
Center and provide the capability to export
this develppment to other CONUS installations
to serve both active Army and reserve component
units.7h

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

communication-electronics projections may be made

s 0 L e b b i
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with a high degree of certainty, However, other
C-FE requirements are difficult to forecast
accurately, All 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 AMME Irogram
(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
Activity (CACDA) and The Training and Doctrine
Command (TRADOC) are evaluating the sufficiency
of traffic volume to support a secure facsimile
capability., Such a service at Fort Leavenworth
would enhance the ability of commanders and key

staff for telecont‘erencing.75

b TSP
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Any forecast of Fort Leavenworth communications-
electronics requirements should include an
appreciation of CATTS (Combined Arms 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.76
General projections visualize the CATTS interface
with tactical operations centers at Fort Leavenworth
as well as the export of CATTS access to active

Army and Reserve Component commanders and their

staffs in the field.77

Two installation communications-electronics
areas which have been under consideration for
some time are the channel-packing at the
USACC - TRADOC DPFO (Data Processing Field
Office) and the aegotiation with the Southwestern
Bell Company to assume Class B telephone
service for quarters' telephones, The channel-

packing option as submitted by the CODEX Corp.

has been rejected, The data/communication

interface is an important consideration in any plan,
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As indicated by the appropriate diagrams contained in
this thesis, the VWired Garrison Design visualizes a
common point of technical/system control of the data

and communication aspects of 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, 1Including the Pershing Park quarters,
which Southwestern Bell alrcady serves, the company
would he serving a total of anproximately eighteen
hundred lines, Inherent in this 3ell deal would be the
leasing by the federal government of cable (plant in place)
to Southwestern Bell, Individual pairs would be leased
back as required by the federal government, 3ell

would also be involved in the installation cf some

new cable and the phase-out of other segmnents of cable.,
Again, the projected completion of this takeover

and transfer is two years hence, Therefore, any
consideration of the Wired Garrison Design (ARBITS)

at Fort Leavenwortih should include an appreciation

of this on-~going transition ol the Fort Leavenworth
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post telephone p]ant.78 Because of currently

evolving policy on CATV, the Wired Garrison Design

for Fort Leavenworth as it relates to television

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

W educational television) benefits derived from a

broadband cahle plant.79
Tn a related C-Y area the Fori Leavenworth DPFO

has experienced strong demands for increased user

support, Currently the DPFO is operating with a

capability to terminate 128 low speed terminals and

P L

é 52 high speed terminals at approximately 80 percent
3 of capacity., There now exists a requirement to secure
a minimum of six high speed lines to the DPFO, Based
upon past growth trends, the DPFO will continue its
expansion over the next two years. This expansion q

is contingent upon the availability of funds/ .\

80 ¥ " : 5
hardware, This is another area which would A

benefit from the flexible expansion characteristic

-v-
>
RS ——

of the Wired Garrison Concent,

-
Brd SIS g

In Bell Hall there is an ideal situation for

the implementation of the Vired Garrison Design,
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and video facilities could be consolidated in one or
more switched hubs of a Wired Garrison Design, A type
design for the Bell Hall system is included later in
this chapter, Not only is the space available for
equipment installation in the building, but the ducts

for the cable already exist.81

Also, the map maneuver
switchboard in Bell Hall is available for incorporation
in the design,

A key to the Bell liall application is the interface
of the Wired Garrison coaxial cable plant with the
existing post telephone plant, This is possible
as portrayed in Chapter 4, and again in the diagrams
to follow in Chapter 5, Bell Hall Classroom 7
(Learning Resources Center/Media Planning Center)
would be an ideal terminal location, TFor 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 Garrisor. Design
could provide to Bell [lall classrooms can be
classified in seven groups, Actually these same

services would be available to any agency at

'ort lLeavenworth with a terminal to access the
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system through an appropriate switching hub,
These seven groups are the remote retrieval
of formatted information, remote entry of data,
interactive remote computer access, message
distribution, reception of video-taped material
and live television broadcasts, data/audio/video
teleconferencing 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 portion of the Army mission, the post
operation and the people in the Army community,
For example, the system is capable of retrieving
microfilm, video tape, computer data, colored
transparencies and printed documents from their
respective libhraries and banks, The data which
could be entered remotely Zmncludes that from
punched cards, magnetic tane, mark sensc forms and
keyboards in either a console or portabie
configuration, The compu.er access from any
location would make it possible to upcate files,

generate reports, conductc CAT (computer assisted
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instruction), develop graphic portrayals,

apply mathematical techniques to tactical/
logistical problemsolving, author/execute computer
programs, edit texts, utilize appropriate packages
of software and interconnect with off-post

TRADOC associated systems, The distribution of
documents and messages can be accomplished in

both the open and secure mnodes, The video tape
and live television capability of the existing

system could be incorporated into the Jired

Garrison Design, The data/audio/video teleconferencing

would serve the chain-of-command as well as The
classroom, Iinally, telemetry has applications
in the ficlds of surveillance, measurement of

systems and monitoring of on-going Operations.83

As indicated earlier, the AMMI; (Automated Multi-
Media Tixchange) portion of tae ATCAP (Arny
Telecommunications Automation Program) is considered

in the development of any wired Garrison, Based on

state-of=the-art technology, it would bhe most appropriate

to implement AMMIL at l'ort Leavenworth subsequent to

e St A B e s g e b S S %
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Page 89 K.D, SAKAS

the installation of the Wired Garrison Yesign (ARBITS),
That is, the henefits of AMME would make the Wired
Garrison all the more useful in support of CACDA

and the Command and General Staff College,

Ideally, AMMIZ should be implemented at Fort Leavenworth
concurrently with the scheduled upgrade of the
installation's C-Ii technical control element,

This would entail assigning a more urgent priority

to the AMME work at Fort Leavenworth, Such an

action would recduce the total amount of change

and disruption to the post system, AMME will

provide the posl with the latest innovations in
military switching, The ¥Wirec Garrison Cozacept

would then make optimum use of the benefits afforded

1
by the Automated Multi-Media —“xchange (M{NE).Sl

Iissential to the design of a type of .ired
garrison system for [Mort Leavenworth is & plan
for the utilization of the 300 Megallertz handwidth
inherent in the coaxial cable, Although innovations
in the application of fiber opties to the broadband

transmission/distribution system may affect the

s
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eventual use of the coaxial cable, the IFort Leavenworth
"Testhed"will incorporate the coax technology.85

The following diagram presenis a type design for the

Pa

bandwidth use at Fort Leavenworth.80

Maximum Coax Cable
Transmission Capacity
by Class of Service

BANDWIODTI!

Possible Utilization
of the 300 MHz
Bandwidth at

Fort Leavenworth

4500 telephone channels
(% XNz per channel )—————-

80,000 data channels
(5000-4 KHZ channels
w/16=110 BAUD sub-
channels)

15 to 4500 video
training channels
(b Milz per channel)—-

90 Milz
5 correspondence

video channels——__
(15 Mliz per channel)

microfiche retrieval
channel
(30 Milz)- -

(203 Milz

45 M.z

360 telephone channels
—50 KHz per channel)

100 data channels
200 KHz per channel)

15 video training
channels
6 MHz per channel)

3 correspondence
video channels
(15 MHz per channel)

nicrofiche retrieval

gnannel
~——{(30 MHz)

utilization(experimental)
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ki The following diagram vortrays a type Wired
Garrison Design to support Fort Leavenworth and to
provide the - . . . previously-described C-E services.87
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The following diagram represents a type
configuration of equipment for a switching hub

in the Wired Garrison Design for Fort Leavenworth,
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The following diagram represents a type of
arrangement of the network headend and switching
hubs at Fort Leavenworth, The number and locations
of the hubs and user terminals are flexible.89 In a
two-phased implementation the cross-hatched components
would be installed initially followed by the remaining

90

pieces of equipment in the second phase,
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The Yired Garrison Jesign may be innplemented
either in its entirety or in vnhased segments,
The plhiased approachh would mean that the broadband
transmission/distribution segment shown on page93,
would he installed initially, Upon its completion,
the switched Dmbs 05 nare94, can be phased-in as
required, The itotal system (to include microfiche

capability) would appear as portrayed on page9s ., If

the
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integrated C-E design was installed in its

entirety without phasing, it would, of course,
appear as shown on Page 95., without any intermediate
steps.

The choice of implementation plan will depend
upon the Army installation where the actual
application of the Wired Garrison Concept takes
place, The full-scale implementation and pheased
implementation are submitted as two options,
However, other variations of these two general
approaches are possible,

On Army posts where C-I recuirements arc easily
defined and services clearly ilentified, the
full-scale implemeatation has _.ts advantages,
However, where ti.c whole C-ii cavironment = - more
dynawic and user aeeds cannot readily be rojected,
the full-scale a proach lacks the flexibi ity to
adjust to changing user envi-onment,

The phased approach prov.des for an operational
wired garrison system earlicr in its imnlementation

than does the Tull-scale apjroach, T[furthermore,

the very nature of pnasing «llows for the design
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to be modified as the results of its evaluation
are collected, Of course this very flexihility
may make it necessary to redesign and rebuild
nortions of the system initially implemented and
later found to be inadequate, Also, in that

the phased imnlementation nrovides earlier

system operation, this generates operating

costs earlier in the implementation than does

the full-scaie approach, 1In fact these operating
costs may be more accurately classified as costs

for testhed operatiorn. to generate feedback on
91

the Wired Garrison esipgn,

Al iaga,.
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CONCLUSTONS |

The JWired Garrison Communications-klectronics

Design Concept (ARBITS) can be applied to

'ort lLeavenworth, hansas, Assuming that all of
the necessary equiosment is available, a type of
Jired Garrison Design is nppfopriate to meet the
communications-eclectronics needs of the installation.
The Vired Garrison is suitible to support the
United States Army Combined Arms Combat Developments
Activity, This concept is particularly applicable
1o the nceds of the United States Army Command and
ieneral Stafi Collzze,

The Wired Garr.son C-i Des.zn Concept c.iv provide
a wide variety of czapabilities to Fort Leavenworth,
These are remnote retrieval of Zormatted irformation,
remote entry of d.ta, interacvive reriote computer
access, message -.istribution, reception c. video-
taped material and live tclevision broadcasts,
data/audio/videc teleiictry, The design would

incorporate existing systeinls where appropriate and

introduce the new teciinology where necessary,
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QECCMMENDATION

A tyne of Wired Garrisou Design could be
applied to 'ort Leavenworih, Kansas, This paper
descrihes such an appropriate system in Chapter 5,

Feasibility criteria may be grouped in three
categories - technical, operational and econom:c,
Technical feasibility addresses the availability
of the cquipment and systems to imnlement a
given design, The components of the Fort lLeavenworth
Wired Garrison design are in fact available Zor
incorporation in the integrated - design,

To be operationally feasible a cdesign must be able
to produce those usor services sredicted, Tuae
YUired Garrison Design can deliver these bencfits,

Yhat remains Jor further s:iudy is the cconomic
feasibility of installing the .Jired Garrisca Design
at Fort Leavenwor:h, Economiz.illy a design must
demonstrate that it will operute at a lower cost
over the long.terii or short.cerm than the cxisting

92
system would.
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Page 99 K.D. SAKAS

Therefore, it is recommended that a cost-benefit-
risk analysis be conducted to evaluate the economic
fecasibility of the vWired Garrison Design at Foxrt
Leavenworth, Such a study should be oriented on
the Combined Arms Center as the focal point of
combat developments conducted at Fort lLeavenworth
in conjunction with other TRADOC installations,

The Vired Garrison Design should have Bell Hall
as its physical and tecahnical center, The classrooms
in Bell Hall and the surrounding facilities of CACDA
would be included in the VWired Garrison Design
through switched hubs and termina.s as illustrated

in the diagrams in Chapter 5,

i i
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UNDNOTES (Chanter 5.)
(Sources rejeated from preceding chapters!
ENDNOTES are given in full for easier
reference by the reader,)
69Wired Garrison Project Team (Sponsor - Unitu.d
States Army Communications Command), S¥stem Definition -
for Army Wired Garrison C-ii Design, Vol, I, "Executive _
Summary," 107%&, 106, -
O1pia,
b Mipia,, pp. 16-17,
3 ) 3
; “1via,, p. 17. - 4
g 7 :
i oy 4
A Ibid, ~d
? 74, WA T ; ey - e
3 fhe lLamp, "CAC Unvelops Tra.ning Progra. in
3 Reorganization," bDecember 10, 1975, 3 and 10-11,
75An interview with CW4 B,C, Hedge, Plans,Operations
B Gfficer, United Staces Army Comrinications Command
3 betachment, Fort Leavenworth, Kersas 66027, |
! i 11 March 1976, é
L] § 76A visit to t:e CATIS (Corzined Arms Toctical
¥ t Training Simulator, facility a. Rucker Hall -
5“' Fort Leavenworth, .ansas 0602",
'ié 77'l‘he Lamp, 0., cit
kg 3 : " :
‘4% 7SCWM Hedge, op, cit,
& :
: 79An interview with lr, Sid L, DBonnel, Direcctor,

Communications=-itleetronics, i‘ort Leavenworth, Xansas
H6027, conducted on 5 March 1976,

BOCN& Hedge, op, cit, fJ.
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Hjﬁn interview with Major J.B, Chammon, DRI, USACGSC,
Fort leavenworth, Nansas 66027, March 19706,

3D

S“Assistant Chief of Staff for Iorce Developmcat,
United States Army Comrmunications Command, ort Huachuca,
Arizona 85613 (Vith the assistance of the Mitre Corp.,
Bedford, Massachusctts 01730, Subsystem I'roject Plan
(s8/vP) for the Army .Jired Garrison Testbed (Fort Bliss,
Texas), November 1974, 5-22,

831via,

8"(1‘.{’ - R
CiWh Jledge, op, cit,

55)ir. George Tully, (Interview) USACC (GPS - PD),

fort lNuachuca, Arizona 85617, conducted on 12 March 1976
by telephone,

650 it e ; , guiass : :
Miaximus Coax Cable fT'ransnission Capacivy for
lach Service Class," (Diagram nrovided by Mr, George
Tuilly,

B oy
Tss5/vp, 2G=34,

B1bia,

Q()Tbid., e 97=108,
(/' . s
)'Ibld., e 98,

91

Vol, I, "Executive Summ:.ry," pp, 20-22,

i

0
O“Jcrome Kanter, Management---Orientcc Management

Information Systems, Inglewood
‘rentice~Hall, Inc,, 1972, 1
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Primary ired Garrison Studies: \

Assistant Chicfl of Staff for llorce Developmenv,
United states Army Communications Command,
Fort Huachuca, Arizona, 85613 (With the
assistance of the Mitre Corp., Bedford,

Massachusetts, 01730, Subsystem Project
Plan (SS/PP)for the Army Wirea Earrison
Testbed (Fort Lliss, Texas), November 1974,
An updated appreciation of the Wired
Garrison (ARBITS) in general and the Fort

Bliss Testbed n particular,

Costa, 1..’., and M.,N, Sherman., Army Base
Information Transfer Systeca 'Kﬁ%TTQI-
Testbed Applications (Pre.iminary),
(Worfing Eaperf, ﬂeﬁford; Mass,: The Mitre
Corp., 20 August 1975,

A detailed view of the applicatio:. of
the Wired Ga-rison Desigr Concept (ARSITS),

wired Garrison !'-oject Team (sponsor - Ur.ted
States Army Jommunicatior.s Command) .
system Definition for Arxy Wired Garrison
.=1t Design, J/ols, s Mass,:
The Mitre Corp., 1974,
A comprehensive ana.ysis of a designated
wired Garrison Testbed,

Wohl, J.G,, an. others, Ir egrated Comu.nications-
lllectronics Systems anc. Faci es for
The M1t C

Garrisons. Beﬁfora, Maszs,.: itre Corp.,
W

A stuady of current and projected garrison
communications-electronics plant, This study
formed the basis for .he Wired Garrison Concept,
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Documents ilelated to the Wired Garrison Studies:

flax, Michacl J, YPBS and Future Trends in Our
Society., Bedford, Mass,: The Mitre Corp., 1971.
An o\cellent study of problems related to
the management of communications systems,
Onerations of the Defense Communications
System (9C5) are projected into the 1980's,

llelfrich, N,, and others, Planning Considerations
in Technical Control for Digital Communications,
Bedford, Mass,: The Mitre corp., 1071.
An excellent study of problems related to

the management of digital systems., Operations
of the DCS are projected into the 1980's,

Jones, M,V, bstimating Methods and Data Sources
Used in Costing Military Systems,
VMass,: The Mitre Corp,, 1905,

Anplicable report vrepared for the United
States Air Force Systems Command,

Macke Thomas A, Classifica:ion of Conscle
’

Displays and Their runct.onal Applica-ions.
Te a§ord Mass,: The Mitre Corp., 1969,

PerlphOLnl material with samples of cost
comparisons,

, and 4.0, "enney, i USAI" Comman.. Post Data
10w study, dedford, Mass,: a
Provides naterial Concerning Us‘ . experience

in areas s-_ailar to th VWired Garri-on Design,

Rieh, “.S.,, and otuers, services Inforration Flow
and Transmission Systcms in Limitel War
lc.5S.: The Mitre Corp.,

Ao

A study for the e.aboration ol Command
and Control lleguiremerts for all Services
on a Joint ‘Task Yorce,
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Smith, italnh Lee, "The VWired 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 Preliminaﬁx Cost/Effect_veness
Comparison of Message an ircu witching 1n
HiI{fa Communicafﬁon Networks servicin éecord
Tratti Washingt D.C.: The M1t C

1C, asningion, Lot re LOrp.,

This study deals with the important area
of traffic congestion and communication delays
which are at the heart of the question of
systen feasibility,

Tully, George., "Maximum Coax (able Transml.sion
Capacity for Zach Service Class," (diazram).
An excellent examination of the frejuency
management/allocation aspects of the W.red
Garrison,

WJitt, R.P., and olhers. Air ‘“orce Planni-: for

Digital Communications, ﬁeﬂ?ord}‘nass.:
The Mitre Uorp., 1970,

This is a valuable r:source analyring
defense communications t:iends,

y An ticono-ic Comparisc- _of Analog vs Disital -
Based Commo~. User Commur..cations, edford, Mass,:
The Mitre Corp., 1970,

General background cf some compu.er-
communicat.ons system iuterface,
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Articles leflecting Technological Innovations:

Brooks, John, "Telephone," Forhes, Novenber 15,
1975, 87-120,
An excellent history of innovation and
chance in the telephone industry of the
United States,

, "telephone: Part II," Forhes, January 1, _
— 1976, 208-227, s -3
This article is the conclusion to 3

Brooks' previously-cited piece,

Chiffy, Ifrank P,, and Bjorn E, Bjecrede,
"Communications Receivers of the Future,"
Signal, November/December, 1975, 16-21,

K good insizht into one area of
technological innovation,

codex Corn, Data Communicatioas Network Paclket.,
This nacket describes a possible replacement
syster: for a portion of the data/commurications
interface at Fort l.eavenworth,

Collins, Collins ATX-101 Auc.o/Video Sys:em, :
This piecc describes available technc.ogy '
for incorporation in the JYired Garrison |
Design, : ;

Communications, "'Instant! Communicatic.is for
Ships at 5ca," Business Week, Febriary 2,
1976, 5h.

This article discusses an application
of satelli<e communica..ons to resypcnsive
world-wide shin=-to-~shore transmiss ons,

fxecutive Briefing, "The Uffice of thc Future,"
Business Week, June 30, 1975, 48-=57,
valuable insight into the advances made
in the field of word -rocessing,
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flarper, Wwilliam, and id Murdock, "Electronic
Writer-to-iteader System in Data (Record)
Communications," Signal, July 1975, 29-33,
An expansion of future C-E needs,

1¢C (MILCO) and Timeplex, {quipment for DPFO

System,
This packet describes a possible
replacement system for a portion of the

data/communications interface at Fort
Leavenworth,

Intercity Visual Conferencing Service,
%Eis booklct describes avallable
equipment for incorporation in a type
of Wired Garrison Design,

The Lamp, "CAC Envelops Trainiag Program iw
Reorganization," December 10, 1975, 3 and
10-11,

These sources describ: a new user :zeed
emerging at Fort Leavenwe:rih, Kansas,

Penisten, Glenn L, "Data Processing + Daza
Communications = Telecomputing, " Sigaal,
January 1()76) 3’*-370

This article discusses the important
interface o. communicati-as and data
processing,

Prins, Dougal /., and Donalc W, Krejci,
"Multibeam .ntennas Opes a New Era .-

Satellite Communications," Signa1,~§ovember/

December 1975, 6-14,

A good view of onc “rea of tech ological

advances,

tesnick, Berncrd, "An Industry Point of View
Concerning Military Sw.tching," Sigaal,
August 1975, 85-87,
The title is self- xplanatory,
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2 dowland, William €, "Changing Perspectives of
the Communicatiors Industry," Signal
—h,
November/December 1975, 32-35,
An excellent overview of trends in the
conmercial sector of the world of C-E,

s Technology., "Shedding a One-Product Image,"
Business Week, February 16, 1976, 91-92,
ne commercial firm's experience with
graphic terminals is reviewed,

Technology. "Technology Changes the Office
Telephone," DBusiness Week, January 19, 1976,
h2=lly,

3 This is a situation report on the P3X

1 (private branch exchange) technology.

viley, Richard @I, "International Record
Communications: a plethora of difficulz:
issues," Signal, August 1975, 16-20,
Input from e Federcl Communications
Commission (FCC),
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Articles About Military Communications:

Albright, Major Gemeral Jack A, "C’ for Crisis

. Management," Signal, August 1975, 96-99,

b A world-wiasgvfsw 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
(usacce).

. "R & D Reguirements and PYerspectives,"
Signgl, October 1975, 66, :

A compact discussion of the salient R & D §-
issues being dealt with by the Army Communications
Command (ACC),

Ancker-Johnson, Ur, Betsy, "Telecommunications,"
Signal, January 1976, 10-1-,

ews of the Assistant Secretary for 5

Science and Technology, U.S, Department of :

Commerce,

Beall, Donald R, "Telecommuni@cations: The Leading
rdge of Deferse Effectivezess," Signc.,
January 1976, 16-=21,

An indusiry view of defense commu iications-
electronics,

ST
Ll

Deane, General <>hn 1.,, Jr, "Army Resea-ch and
Development in Communiceions and Tactical
ADP " si§na1, October .975, 16-20,
ixcellent overview c¢f Army prog.-cms,

defense Trends, "Communicaiions Cost," Army Times,
December 5, 1975, 532,

Some recent commenc on communications-

electronics in the 1980's,
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ve Vore, Charles, "Foreign Military Sales:
An $11 Billion Market for the U.S.,"
Signal, January 1976, 38-43,
e title is self-explanatory.

Foster, Major General Hugh F,, Jr, "New

Developments in Command Contrcl Communicacions,"

Signal, August 1975, 100-104,

n # & D view of Command Control
Communications,

Grombacher, Brigadier General Gerd S, "The Army's
View of Trends in Military Switching Systems,"
Signal, August 1975, 79-81,

nformation on upgrading Army
communications terminals,

leilneier, bDr, George i, "Technology liolds Key
to U,S, National Security," Commanders
Digest, Vol. .8, No, 18, October 30,1975.
n informative report by the Directlor,
Defense Advanced Research Projects Ageacy,

Hendricks, Colorel Arthur D, "The Militcr
Communications-Electronics Board (MCE'¥,"
Signal, Sepvember 1975, 12-14,

nsight into high-level C-E policymaking
apparatus,

Hogan, Lieuten.nt Colonel < :rry H, "Trcaslating
National C:jectives in=o Specific D:fense
’rograms -- The PPBS," Military Review,

Lv (1975), 35-39.
A concise discussion of the fusdamentals

of the Plonning, Prog:ramming and F.dgeting

System (P 'BS) of the _epartment o’ Defense.

ffloover, William R, "The lole of Comp.uter-
Communications in Military Preparedness,"
Signal, August 1975, 33-38,
An industry perspective of military
communications,
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Jacobsmeyer, Brigadier General John II, "Trends
in Defense Communications System Switching,"
Signal, August 1975, 82-83,

‘uturistic approach to Department of
Ddefense switching developments,

Joint Chiefs of Stafi, JCS Pub, 2, Unified
Action Armed Forces '), washington,
eVey 27 e
i Necessary background material on the
. Defensc Communications System (DCS).

Paschall, Lieutenant General Lee M, "What We Get
for Our DOD Telecommunications Dollar,"
5ignal, January 1976, 6-8.

is is a current explaaation of
expenditures for defense communications--
electronics,

teed, Thomas €, "_ommand and Control and
Communications RDT & E£," Zignal, Octot.r
A Department of Defensc perspective,

Rienzi, Major fGiencral Thomas Matthew, Vielaam
Studies - Communications-Flectronics 1562-1970.,
£ F epartmea ray,

An excellent organiza.ional and
onerational l:.story of ar 2lement of tae
Strategic Cor.nmunications ~ommand,

itose, Joseph, an_. larshall L. Cain, "Stc:dards
for Governme. .t Telecommu: .cations Sy: ems,"
signal, Jar.ary 1976, 2.-27,
A discussion of the x2S (Nationa:
Communicatioas System),

Whitehead, Clay T, "Stateme .t on Federal
Information Systiems," sefore the Subcommittec
on Foreign perations a~l Government Information,
U.S, louse of lepresentocives, July 71, 1973,
The Dircetor of the Office of
Telecommun.cations Policy discusses clectronic
. communications,
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Interviews:

Bonnel, Mr, 5id I.,, Director, Communications-

Blectronics, [Fort Leavenworth, Xansas
66027, Interviews conducted throughout the
research period,

Mr, Bonnel is The most knowledgeable
person at Fort IL.eavenworth with respect to
United States Army Communications Command
activities,

CATTS (Combined Arms Tactical Traiaing Simulator)
facility personnel, Rucker Hall, Fort Leavenworth,
Kansas, Interviews conducted in conjunction with

a visit as a par: of Course 9505 - "Trairn_.ng for
Commanders,”" March 1976,

Thesc people discussed t.-c capabhilitias
and limitations c¢f CATTS as well as the
projected telecommunications requirementc,

Channon, Major J.B., DRI, USACGSZ, Fort Leav.aworth,

Kansas, Classroom 7,

Major Channon discussed »rojected
innovations in instructiona./learning methods
at the CGSC,

Cole, Mr, Robert, Jirector, Cor.iaunications-

.ectronics, FFcrt Bliss, T :as., Telepk: ne
iacerview on . March 1976

Mr., Cole ~rovided curr.nt status o. the
Fort Bliss Testbed and thc name of Mr, ieorge
Tully as the oint of con. ct at USACC TIort
filuachuca, Arizona,

iledge, CW4 3,C,, ‘lans/Operatzons Officer,6 United

States Army Communicatior.s Command De:achment,
Jort lLeavenworth, Kansas, Interviews conducted
throughout tie research »neriod.

Information {rom CW4 Tedge supplemented
that from Mr, Bonnel, CW4 Hedge was a point of
contact witlh Mr, James Bray, 7th Signal Command
(nreviously oHroject officer on the Wired

riwe: PRSP
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Garrison Conce;t {or two vears), ‘

Tully, Mr, George ., Action Cfficer/Member of
Wired Garrison study Advisory Group, USACC,
Fort Huachuca, Arizona (USACC, OPS - PD),
Telephone interview on 12 March 1976,
Printed matcrial provided by mail,

Mr, Tully provided status informatior.

on the Fort Bliss Testbed and background .
data on the ARBITS (Wired Garrison Design)
Program,

S
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“anter, Jerome, Tanagenent-Cricated Hgﬂngencnt :
nformaiion syvsteus, inglewood Cliffs, Naw !
Jersey: Prentice-Hall, Inc,, 1972,

A discussion of three general areas ~o

he considered i the study of systen feasibility,
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