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This report is submitted to the Naval Surface Weapons Center

(NAVSWC) in compliance with the requirements of Contract Number
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studied the potential of advanced technology to assist the Navy

Publications and Printing Service (INPPS) in the fulfillment of its

mission. The project was funded by the Naval Supply Systems (bxmand

(NAVSUP) under the auspices of its Automated Graphic Sciences (AGS)

program. The intent of the study was to conceptualize an automated

publishing system for the Navy which could be introduced during the

early 1980s and evolve incrementally to meet the Navy's needs, with

regard to information designated for publication, by the year 2000.

The effective date of this contract was February 15, 19"9. See
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ABSTRACT

There are many inadequacies in current Navy printing and

publishing capabilities, and potential for improvement is offered by

rapidly advancing co._uter and communications technologies. This

report details the findings of a research and developnent program

conducted by Forecasting International Ltd. to provide the Navy

Publications and Printing Service with an automated system concept to

address these shortcomings.

The Navy Automated Publishing System (NAPS) concept here

described is intended to be introduced initially in the early 1980s,

and evolve incrementally to meet, by the year 2000, the Navy's needs

with regard to the publication of all non-tactical information. This

3-volume report presents a description of the methodology employed; a

review of Navy needs in this time frame; a detailed discussion of the

state-of-the-art in pertinent technologies and a forecast through the

period of concern; and a broad conceptualization of both the year

2000 system and the incremental steps for its achievement.

Recommendations for Navy actions to develop and test further the

concept of such a system are also included.
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1. OVERVIEW

1.1 Introduction

In February of 19'9, Forecasting International, Ltd. (FI) was

awarded a contract from the Naval Surface Weapons Center (NAVS!4C) to

perform research and development to conceive and characterize a Navy

Automated Publishing System (NAPS). The course and the outcome of

this research effort are documented in this report. The members of

the Fl study team wish to emphasize certain points prior to the main

body of the discussion; while these same issues are raised at various

points throughout the text, they are liable to be overlooked or

under-emphasized in the midst of our attempts to deal with such

complex and wide-ranging topics.

o The Navy Publications and Printing Service (NPPS),
according to its current mission statement (Exhibit
1.1) is the cognizant authority for the management of
Navy publication: the process by which information is
packaged and made available to a public. The current
study was charged with exploring the potential of
advanced technology to assist WPPS in the performance
of its mission. In fulfilling this task, the study
team has necessarily considered a wide spectrum of
issues, including evolving definitions of publication
and associated terminology; the Navy's changing needs
for published information; and the resources
available to NPPS in meeting those needs.

o While the prime thrust of this effort is to apply the
resource of advanced technology to the fulfillment of
NPPS' existing mission, that mission is already in
process of redefinition. The evolution of this
mission over the time period of concern (1980-2000)
is inevitable and an important component of the RAPS
concept.

o A major study was previously commissioned, and is
continuing, to design a Navy-wide system (NTIPS) for
the preparation and presentation of Navy technical
information. The NAPS project has made extensive use
of valuable data collected and made available by the
NTIPP study team, which were not available elsewhere.
We wish to emphasize that the studies are
conplementary; NTIPP considers the life cycle of

I-ir



EXHL IT 1. 1

NPPS MIgSI-,",- AN'D FUXTIONS

The Navy Publications and Printing Service acts for the
Secretary of the Navy on publications and printing matters requiiring
his direct supervision, in accordance ttwith pjblic law, by serving as
the Dep-rtment of the Navy central publications and printinj
management service, responsible for the conduct of the Navy's
publications and printing program controlling the development of
materials to be prin-ted or duplicated by conventional or microform
methods, and the procurement, production, and distribution of
publications and printinj. In fulfillment of this resxnsibility, the
Director, Navy Publications and Printing Service Management Office
implements measures recomnended by the Navy Publications and Printing
Policy Committee, as approved by the Assistant Secretary of the Navy
(I&L) and acts for the Department of the Navy on publications and
printing matters before the Joint Ccrnmittee on Printing, the Public
Printer (Goverr~nent Printing Office), the Office of Management and
Budget, the Comptroller General, and the Department of Defense.

The Navy Publications and Printing Service functions as an
organizational element of the Naval Supply Systems Command, under a
Deputy Commander/Director, and consists of a headquarters staff and
field divisions, offices, branch offices, and satellites, identified
as appropriate under the supplemental provisions to the Navy
Industrial Fund charter for the Service.

The Navy Publications and Printing Service is chartered by the
Department of Defense, under the Chief of Naval Material and the
direction and supervision of the Cominander, Naval Supply Systems
Camand, and within regulations of the Joint Committee on Printing,
to finance its operations .nder the Navy Industrial Fund. Within the
provisions of the charter, the Service provides printing and related
services and products for the Department of the Navy, for other
agencies of the Department of Defense, and for other agencies of the
Government. The Service is chartered to exercise, control over and to
coordinate Department of the Navy publications and printing work, and
the performance of other functions necessarily incident thereto. The
Service is chartered and authorized to bill ordering entities in
proportion to services rendered for expenses incurred in
administration of industrially funded printing plants, and in the
processing of procurements from Governmental and comriercial sources.

1-2



technical information, from content
generation/acquisition to its delivery to the end
user. N'\PS has no concern with content; it addresses
the input, preparation, mastering, replication and
distribution, by whatever means, of nnn-tactical
information packaged for publication, of which
technical information is only a subset.

o A natural consequence of the introduction of advanced
technology in the accomplishment of any task is
ultimately the expansion of capabilities. The
automated publishing system concept presented in this
docu-nent, and its interface with other existing and
projected Navy information systems, will offer to the
Navy the potential of information resource management
over and above the responsibilities of NPPS.

o A systems concept for the automation of Navy
publication is presented in Section 5 of the
technical report. Of equal importance, however, is
the identification, in Section 6, of other research
and data-gathering efforts essential to the strategic
planning which must precede and accompany the
ccmplete specification, design and implementation of
such a system.

o Publication problems cannot be considered in
isolation, since attempts at their solution
inevitably affect and are affected by the larger
concerns of the Navy in the overall management of its
information resources. Accordingly, in this chapter
we will examine briefly the spectrum of developments
which pertain to the Navy's needs for published
information and its problems in satisfying these
needs. The role of NPPS in this process will be
addressed subsequently.

1.2 Problem Definition

Many trends have combined in recent years to make more

difficult the task of fulfilling Navy needs for the timely, efficient

and effective provision of printed and published information. Some of

the problems encountered in this area, as identified by the study

team from numerous reports and discussions with Navy personnel, are

swumarized in Exhibit 1.2. These are not unique to the Navy, nor to

the Federal government, but many of them are most apparent in this
context. For example, in the production of print-on-paper, one

U!
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EXHIBIT 1.2

EXAMPLES OF NAVY INFORMAPION-RELATED PROBLEM'S

Volurne/Diversity of Information

Increased production of print-on-paper
Increased diversity of media (e.g. paper, microform,

electronic display)
Lack of standardization (forms, other docunents)

Cost of Information Dissemination

Labor costs
Material costs

User-Data Match (primarily technical)

Increased sophistication of wea-xns systens and ancillary
equipments combined with reduced education level of
recruits

Increased turnover of uniformed personnel
Delays in updating cycle
Lag-tme between delivery of hardware and delivery of

technical documentation
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estimatel is that mnre than $100 billion a year is spent in the U.S.

on Federal paperwork, almost half of this figure by the Federal

Governmcnt itself.

Largely as a result of attempts to reduce the growth rate of

document production, there is within the Navy and elsewhere a marked

trend toward the use of audio-visual media, microform anj soft

display, which diversity exacerbates the problems of control and

retrieval, and emphasizes the need for establishing standards -- also

a responsibility of NPPS.

In parallel with the increase in quantity, per item costs of

publication and dissemination are spiralling due to costs of labor

and material. There is also growing concern about the depletion of

our paper supply, as one aspect of increased national awareness of

our natural resources.

At a more specific level, NPPS and its custcxers are concerned

over such factors as the turnaround time in fulfilling requests for

printing; the lack of interface with users' word processors where

material is originated; the poor quality of printing procured

commercially; the enormous paper wastage resulting frcr discarding

poorly composed copy, and also from unnecessary replication of

forms/documents, etc.; the lack of skilled personnel to implement new

technologies, and budgetary limitations which act to impede the

improvement of in-house printing and publication capabilites. Many of

these issues have management connotations, and this aspect also will

be addressed in subsequent subsections.

In seeking a solution for these problems, it is essential to

bear in mind that the basic concern of NPPS, as of any publisher, is

ultimately the provision of information to multiple users. They are

not interested in content per se, but rather in delivering to their

many and varied customers, in as timely, convenient and inexpensive

manner as possible, the particular information package or item needed

in any specific instance. Thus the focus should be on the provision

of information rather than the provision of a document. While

technology can assist the "conventional" publication process,

1Citations and other footnotes will be found at the end of the
corresponding major Section.
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and indeed is already widespread in the printing and publishing

industry in various manifestations, it is of more value to the

present study to consider the more general situation of the potential

contributions of advances in technology to the ultimate goal of

information transfer. As is the case with many technological

innovations, we will find that following this course will not only

increase the capability of NPPS to accomplish its existing duties and

objectives with greater efficiency and effectiveness, but will

simultaneously allow the provision of services and capabilities not

otherwise feasible or cost-justifiable.

In approaching this task, there are two issues of paramount

concern: the explosion of information in the post-industrial

societies in general, and specifically the Navy in the context of the

present study; and the increasing technological advances which are

forcing us to reconsider the definitions of such terms as printing

and publishing. In the following subsection, we will discuss these

issues, and thereby establish a context for an evolving concept of

the role of NPPS in fulfilling its basic mission of providing

printing and publishing services to the Navy in the most efficient

manner.

1.3 Background

"The Information Explosion" is an expression with which we

have all become faniliar in recent years. While the exponential rate

of growth identified by de Solla Price 2 in 1962 applies specifically

to scientific publications -- the output of scientific and technical

information in 1970 was variously estimated as 20 to 50 million words

per day3 -- the phenomenon is all pervasive. A typical university

library of the 1970s may double its three million volumes within 15
years, and treble its cost. 4 The Yale University Library, if it is to

remain current, will have by the year 2040, 200 million books,

occupying over 6,000 miles of shelves; if it were to continue its use

of card catalogs, by then there would be 750,000 drawers, requiring

80 acres of floor space. 5

This exponential escalation in the amount of information being

generated, distributed and stored results in greatly increased

complexity and cost of information resource management. In the 1977

1-6+ w -. - -. w - w- - . - -.. . . - - - -N o w M-



report of the Commission on Federal Paperwork, previously cited,l it

was estimated that $100 billion per year is spent on

information/paper generation and dissemination in response to Federal

requirements alone, $43 billion of this total by governmental

agencies. While deliberate efforts are being made to reduce this

figure -- the goal is 20% decrease per year -- no effects have been

identified to date. The response of the Office of Management and

Budget to these recormendations is to focus on the need for better

coordination and management by the Government of all its information

sources. 6

In 1440 A.D., Gutenberg combined several different

technologies to produce, for the first time in Europe, a printing

press with movable type. Thereafte;-, typesetting capabilities

improved very slowly until the early years of the present century

when the number of lines cast per minute rose from 5.6 to 15,000

within a span of 35 years (See Exhibit 1.3). However, the ability to

produce copies, once the type was set, increased dra.iatically as

labor-intensive processes were superseded by mechanization. Following

the automation of paper production in 1798, Kocnig's invention of the

steampress in 1811 escalated the output by a factor of 20 or more

while decreasing costs by about 2S%.? In 1808, the hand press could

produce about 300 sheets an hour, while by mid-century British and

American presses were turning out twenty thousand impressions (10,000

sheets) per hour. 5 This increase in capabilities only compounds the

problem, by making it easier and faster to produce more. Certainly

the impli J:', ot the trend in Exhibit 1.3 is that speed is no

longer the limiting factor. The very technologies which make

information simpler to generate, reproduce and disseminate at the

same time compound the problem of indexing, updating, storage and

retrieval, and of recognizing and selecting that portion of the mass
which is truly useful and desired at a specific time for a particular

purpose. The National Science Foundation has suggested "that the

limits of what can be communicated by printing, mailing, storing and

retrieving pieces of paper may be at hand. Certainly, for any real

improvement in the accessibility and usefulness of information, an

alternative must be found." 8 Various experts view as a normal,

1-7
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EXIBIT 1. 3

NLU3ER OF LINES OC TYPE SET/MINUTE
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1400 1500 1600 1700 1800 1900 2000 •

Data Source:

Bagdikian, Ben H., The Information Machines: Their Impact on
Man and The Media (New York, N.Y.: Harper & Rowe, 19711).
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inevitable evolutionary process the large-rncale replacement of

print-on-paix-,r by electronic media, continuing advances in computer

science and com unication-technology m:king feasible a global syst.r-

in which many items of information are composed, published,

disseminated an used in a completely electronic mode.9 Where paper

is still the medium of choice, the capability now exists for

producing copies on demand, reducing the burdcns of docurnt storage

and the costs of rrducing copies which are ultimately unused.

With the advent of advanced technology, the necessity for

reviewing and revising the interpretation of tens such as "printing"

and "publishing" has given rise to considerable concern at various

levels of goverrnent and industry, ranging fr( labor unions to the

U.S. Congress. The struggles of the National Co!-mmission on New

Technological Uses of Copyrighted Works (CONTU) to extend copyright

protection to non-print me-dia helped to highlight the onset of a new

era in information dissemination. Another manifestation of this

concern are the current deliberations of the Joint Coaunittee on

Printing (JCP) relating to the revision of Title 44 of the United

States Code. A specific question being addressed by the JCP is "what

constitutes printing?" Existing legislation has not defined this

term, nor has the need to do so been previously apparent. PTwever, it

is felt that its traditionally accepted interpretation has not kept

pace with technology, and fails to accrmnodate recent developmients.

There is no longer necessarily a clearly distinguishable process

called "printing" in the flow of information packages frmn generator

to user.

The publishing cycle is also being affected by the trend

towards capturing more original input data at the author's location,

and by machine reading/manipulation of pre-existing materials. The

ability to capture and edit original keystrokes at their source, the

use of micrographics, video terminals for data retrieval, and the

capability of automated composition of publications from centralized

full-text data bases offer the potential of reduced cost and improved

quality, reliability and promptness.

In a presentation to the Ad [Inc Advisory (bmittee to the JCP,

a representative of industrylO stressed that electronic storage

I
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should be regarded as an integral ca-nnent of the printing process

because the formatting ar] production of output frrm this medium is a

logical adjunct to the printing process. During the same he-arings,

Mr. Ohrbach of the National Technical Information Service pointed out

the trend toward fully integrated systems, and the danger that

continued focusing (of the JCP) on individual processes or "black

boxes" introduces the danger of sub-optimization. Mr. Horton of the

Library of Congress also recommended that the focus of JCP

deliberations be shifted from documents (containers) to information

itself, an attitude shared by Ms. Hoduski of the JCP staff. She

stated in the hearings that Title 44 started out as an "information"

law and that it must be looked at in historical perspective, keeping

the 21st Century in mind rather than the 19th.

We have quoted these various experts not to imply that this

viewpoint represents a consensus or majority opinion, but rather to

show that these questions of interpretation and expansion of purview

are being addressed, and to establish a basis for our own approach.

Rapid strides are being made in the communication of

information (via digital techniques) and the application of computer

technology to typesetting and pri.,ting functions. Concurrent with the

rapidly improving technological capability being provided by the

ccmmunications/conputing industry, costs have decreased at almost a

commensurate rate. Thus, the application of such high technologies as

digital communications and data/information processing technology to

the Navy's publication needs becomes more and more attractive.

Coupling the consequences of these computer/canmunications

trends with the fact that labor costs are increasing and the

productivity of the individual office worker is remaining at

approximately the same level (See Section 3, following), it is

natural and urgent to explore the benefits and costs which may accrue

to the Navy from the implementation of a nationwide

communication/processing system to accomplish its publication

functions.

1.4 Concerns of NPPS

Our discussion thus far has been at a level of generality

dealing on the one hand with "information overload" affecting the
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n:iti(,n at large and the Navy in particular; and on the other with the

L-nprecision of the terns "printing" and "publishing" introJuced by

technolo-ical advances. These concerns are cert:inly shired by the

Navy Publications and Printing Sc-rvice, but there are also more

sharply fncused issues which ,oust be addressed and decisions which

must be taken in the near future in order to develop a coherent,

coordinate:1, time-phased plan to i.nprove the efficiency and

effectiveness with which it fulfills its primary responsibility: the

conduct of the Navy's rublications and printin program. This program
enconpasses the acquisition of the initial information package, and

subsequent production and disse:ination of Navy infor:nation

designateo for publication, and includes the control of materials

development, procurement, replication and delivery pursuant thereto.

A draft charter revision, shortly to be considered for NPPS, 1 1 refers

to its provision of replication and dissemination services for

published information, regardless of the media involved, for the

Department of the Navy, for other agencies of the Departnent of

Defense, and for other agencies of the Government. Thus the concerns

of NPPS are those common to all these bodies, as previously

discussed, plus those publications-related problems specific to

individual Comnmands, such as the administrative burden of the fleet

which is closely related to paper production. A corollary of this

linkage is that increased efficiency of NPPS, as reflected for

instance in reduced cost per copy, is of benefit to all those it

serves: ('NET, currently limited by appropriation ceilings to

producing only half the desired number of training manuals, would

benefit from a reduction of 10% in cost per copy by being able to

produce roughly 120 additional manuals (or to distribute 900 more

copies of current manuals), based on 1976 production levels.1 2

With the escalation in the production of printed materials,

there has been a concomitant increase in the rate of obsolescence.

According to one estimate, 1 3 the Navy Publications and Forms Center

(NPFC) , for Pxample, throws away several million pages per year for

this reason (4-10 million pages of warehouse controlled documents) --

a persuasive argument towards the use of alternative approaches such

as a policy of printing-on-deand. A related issue which has received
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considerable Navy-wide attention over the past few years is the

serious deficiency in technical information accompanying hardware

systems in the Fleet. This has been the thrust of a major progran

(NTIPP), previously mentioned, to coordinate the preparation and

presentation of Navy technical information. However, this category,

based on printing charges, constitutes only about 8 1/2t of Navy

publication (or 17% if office related reprographics are excluded.1 4 )

The aL- of NPPS is to develop an automated publishing system for the

Department of the Navy which encompasses all types of non-tactical

information designated for "publication", i.e. intended for multiple

users. Such a system must offer to its users the following

capabilities:

o interfacing with information generators within and
outside the Navy, to accept or produce information

packages in various media and formats;

o offer services designed to meet the information needs
of an extremely broad sectrun of users, ranging from

recruiting materials to requisition forms to
technical manuals;

o facilitate the needs of the user to maintain that
information in up-to-date form.

A major factor in the the success of such a system, and in the

effective application of techhnology, is the development of economic

and efficient government-wide standards of form and format applying

to all appropriate publication media. This task, in so far as it

relates to Navy publications, is also the responsibility of NPPS.

While the primary concern of this R&D study is with the

application of advanced technology to the design of a system with

these capabilities, it is essential to consider also the management

and other constraints which affect the context in which the system

must operate. These include such factors as:

o JCP regulations which currently require that
preference be given to the outside procurement of
printing services wherever feasible;

o the need to maintain an in-house publication
capability for wartime ontingencies;

o classified publications must be produced internally;
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o high priority, fast turn-!round i:,-reriais ru.-t be
prcljwccd internally;

o fundinj of : Pi,. thro',_h th- Navy ln Ju.ztriaI Fund.

In general these considerations are not anticipaitrd to ch.ange,

althnu3h it is ms:i.le that the first, in its objective of crevicin1

support to private industry, could be mociified to require feceing

different sectors of that industry. Th-, FVtential evolution of

factors such as this which influence the NPPS mission and its
consecuent tasks is further addressed in Section 2.

1.5 Overall Approach

Within the current study, the approach taken toward the design

of such a Navy Autrxnated Publishing System (NAPS) is summarized in

Exhibit 1.4. Several of the component tasks were undertaken

concurrently, so that the flow of this discussion :nay not paralle-

exactly the order in which the major activities are listed in that

Exhibit.

An initial requirement of any planning process is the explicit

or implicit visualization of that portion of the future environment

which is relevant to those plans. Planning to meet the Navy's future

information publication/distribution needs necessarily involves some

kind of forecast of the type and extent of those future needs, and

the technological, financial and human resources which will be

available for their satisfaction.

As part of the process of determining requirements,

questionnaires were designed and distributed to NPPS Division and

Field Directors worldwide, soliciting their inputs to the process of

prioritizing NPPS mid-to-long range goals. This task is discussed in

detail in Section 2. Ilk-wever, in defining the necessary capabilities

of such a conceptual system as NAPS, the needs of the wide spectrum

of users must also be considered. Current and anticipated future Navy

requirements for the publication of non-tactical information were

explored by extensive review of existing documentation (see

bibliography) supplemented by discussions with various

representatives of NPPS and other Navy facilities in the Washington

area arr elsewhere.

A forecast of technologies pertinent to printing and
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EXHIBIT 1.4

DESIGN CONCEPT

Assessment of current Navy publication needs and NPPS
objectives;

A
Anticipation of year 2000 Navy publication neds;

Review of the state-of-the-art in applicable
technologies;

Forecast of year 2000 capabilities in applicable
technologies;

Conceptualization of year 2000 system capable of
filling projected needs;

Development of nested set of systems to ensure a
smooth transition from 1980 to 2000 utilizing
evolving technological capabilities;

Identification of critical points in the achievement
of the conceptual systen;

Analysis of implications for Navy planners.
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pub] ishinq functions .:is rerforn-d, startin- ,,jtn th- suFtantia1 I

data base result inj frmn earlier stuiies, 1 5 cxpan'Jir ar-] up.llatinr. as

ap[ropr iate to the speci fic NAPS app] icition. The major areas

incILYJil in this forecast were:

o cMputers
* storage

o terminals

o networks

o softwarb

0 commtunications

o printin znd piblishing.

A partial listing of trends examined in this last category is

included as Exhibit l.:). The complete forecast is provided in

Appendix B.

In conceptualizing a normsitive system goal for the year 2000,

the study tcn utilized its accunulated technological expertise and

awareness and the forecast just described, supplemented by:

o briefings and documientary information on various
existing Navy research projects (esecially ::IIPP),
reuirenents studies and planned implementation of
pertinent new capabilities;

o discussions with NPPS managemrent personnel concerning
trends in shore and fleet recuirernents for
publication;

o briefings from flcet support authorities at IPPS0',1
and at NPPSO, Norfolk, supplemented by visits to USS
Nimitz (CVI-bb) and USS John King (DDG-3) to survey
existing conditions and obtain individual
perceptions;

o visits to industrial innovative publication efforts
to view sophisticated text processing systems and
advanced automated equipment (e.g. Circle Graphics,
R. R. Donnelley);

" visits to various governmental and industrial sites
in the U.S/U.K. to examine and discuss
implementations of "leading edge" information
distribution techniques and networking concepts. (For
example, IBM and IDC in the U.S.; ITV, BBC, the Post
Office ard the British Library in the U.K.)

As a consequence of the amnalgamation of the insights thus
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EXHIBIT LI.S

SUBSET OF TREND3 E:'JvdINED PEERTAINING D PINTING AND PULISHfING

Costs of ccipnsition and recording

Wage rates

Paper CoStz

Substitution of soft for hard copy media

Introduction rate for new typecasting techniques

Costs of paper vs. microfiche copies of reports

Number of lines of type set per minute

Number of hard copy pages produced

Number of soft copy pages produced

Percentage of total business demand for hard copy whicL.
could be satisfied by electronic printers

Percentage of characters-plus-graphics in all copies
produced on electronic printers

Percentage of electronic printers accepting hard copy
input

Of those electronic printers accepting hard copy input,
percentage able to transmit electronically to similar
devices

Percentage of copy volume on electronic printers produced
by laser xerography
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obtained, an initial o)utl in, of the year 20 0 zysten was dcveIoped,

and is described below in subsection 1.6. A series of ]r-gical

evolutionary transitions wjs then lefined, working backwards fron

this design goal, covering the approximate periods 1995-2UUU,

1987-1999, anJ t9o0-1987. This process of phased cnmponent

introduction/cc,,nversion (referred to as "nested systems")

incr,entally bridges the grp between the present status of the Navy

publications and printirng program, and the year 2000 concept.

Implementation of such. a strategy enables the gavy to achieve maximu,

benefits in support of both -leet and shore establishments from

advancing technology, minimum disruption of existing organizational

structure, and optimrmi effectiveness and use of funds.

Previous in-house studies and a number of alternate rources

were also consulted for events which may potentially affect

developments in these categories (see Appendix C for methodologicai.

details). Those events considered by experts to be of high

probability of occurrence in the next twenty years were

time-sequenced into series of "event-trains" and their impacts upon

the projective trends examined. (See Section 9). Sone of the

anticipated advances of potential application during this period are

indicated in Exhibit 1.6.

Key events thus identified were examined in terms of

opportunities for strategic intervention: for example, changes of

research focus and/or of funding levels which could significantly

affect the direction or timing of system evolution. This in turn

permitted the preliminary outlining of areas to be addressed by an

R&D program for the overall NAPS undertaking (see Section 6).

Specific definition of such R&D projects must await more rigorous

establishment of requirements data.

1.6 Year 2000 Concept

The optimum solution to the Navy's non-tactical information

needs in the year 2000 appears to involve a major shift toward the

complementary concepts of "demand printing" and soft display. Key

features of the proposed system concept are:

a global system of distributed data bases, access
points and processing capabilities;
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EXHIBIT 1.6

EXAYPr.ES OF POTeNTIALLY RELEVANT TECHN rLOGICAL ADVANCES

PRFSENT Wi rd Processors

Laser Printers

Fiber Optics

Video Disks

Computer Control

Satellite Relays

Updatable Film

1985-90 Bubble Memories

Holography

Very Large Scale Integration (VLSI)

1990-2000 Image Transmission and Processing
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O utilization of a glo!-i clmlmnications network within
which NAI'S will be "-nbed,:ded;

o existence of a m.eta-systea" for monitoring jn,-]
accessing performance data and aggregated
information;

0 interface with existing and planned Navy-wide data
bases, facilities and cc.unications links.

Thousands of users at the operational level would have access to

appropriate subportions of the systcm in both real time and batch

mode, and the systein would adapt to the (stored or deduced) profile

of user sophistication to provide interactive or pre-programmed
services at an appropriate level. These users would not know, nor

would they need to know, whether local or remote data banks or

processing capabilities were being utilized to satisfy their needs,

nor would they be aware of priority sequencing or time sharinj

aspects. Protocols, linkajes and security/confidentiality/privacy

protection would be provided by system software.

Comnunications within buildings or adjacent facilities would

be via dedicated broadband channels, possibly fiber optic cables.

These local networks would exchange information by various path3

through a rich ccrmunications environment which provides time-shared

telecommunications links (satellite, microwave, radio, digitized

phone lines) between facilities afloat and ashore throughout the

world. System management and monitoring would be accomplished via a

superimposed meta-systen capable of interfacing NAPS with management

information systems in order to produce scheduled and on-donand usage

reports for authorized users, as well as accurate, up to date

information for Navy senior management decision makers.

The system would have audio/visual/tactile input sensors and

multi-media processing and hard/soft output capability. Direct

(non-digitized) image input, processing, storage, transmission and

display, with 3D capability, are expected to be available by the year

2000. Information delivery in any medium can be on a scheduled or
on-demand basis, but for "single-shnot" uses, such as provision of

instructions for a specific on-site repair job, the preferred mode of
operation would be ephemeral presentation. Paper copy would be
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supplied only if environmental or other constraints made this the

mediui of choice; it would not be used routinely because of the

burden of tracking and updating, an4 (in conflict situations) its

vulnerability to capture. Throughout the development of the broad

system concept, the entire spectrumn of conflict possibilities was

considered, from total peace to all-out nuclear warfare, with the

consequent implications for availability of crx.mnunications channels,

variations in message priorities and dependence upon on-site

information sources.

Given the variety of applications and virtually unlimited

quantity of data which could be retained in such a distributed

system, functions such as purchasing, stocking and resupply are

easily assimilable, as well as the production of anticipatory

forecasts of equipment/supply budgeting requirements.

We believe that by the time period toward which this effort is

targeted, the state-of-the-art of securing classified information

will have advanced to the point where a global network with secure

subnetworks will be militarily viable certainly for non-tactical

applications. Should this still not be acceptable, for whatever

reason, the options remain of having a single totally secure network,

or twinned systems without telecommunications interfaces between

sensitive and non-sensitive subnetworks. In any case the meta-system

would be totally secure.

1.7 Summary

The foregoing discussion has attempted to provide an outline

of the project in terms of the problens to which it seeks to respond,

the approaches employed, and the type of solution which is

reccmmended. In subsequent sections this skeleton is buttressed by

more detailed accounts of the process by which the study team

determined the desirability, structure and feasibility of the Navy

Automated Publishing System concept outlined in this report.

In Section 2, we describe the method by which the study team

addressed the issue of determining NPPS goals and objectives within

the time-frame of this particular planning activity, and the results

achieved in terms of perceived priorities and foci of attention. This

leads to the consideration, in Section 3, of what the Navy's problems
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will be over the next 20 years relative to the processin, and

distribution of non-tactical information.

A review of printinq and pjblizing practices, and a forecast

of pertinent technological capabilities for this time-fra.ne are

provided in Scction 4. This is based on detailed accounts of

establisnod trends and presict-d breakthroughs in a broxd spectrum of

disciplines, as well as a more general review of the industries

involveJ, in various areas of data processing and communic~ations,

which are included in Apn:]ix B.

Section 4 also synthesizes these various co.nponents: NPPS

goals, Navy needs, and potential technological capabilities, and

examines the implications for an overall syste concept. Thin systen

is described in Section S as perceived for the year 2000, together

with the series of interim imolementations which span the gap

existinj Letween this normative goal ar present practice.

The final section of this main technical volue consists of a

detailed explanation of the conclusions and recommendations of the

study team, based upon the data thus far developed, and sketches to

the extent possible the outline of a proposed program for the Navy.

This outline points out the need to address such issues as the future

roles of NPPS and NPFC; to obtain requirements data needed to define

the NAPS R&D program; and suggestions for appropr iate

facilities/sites/applications to serve as testbeds for implementation

strategies.

Additional details of the methodology, together with a

bibliography and administrative history of the project, are also

provided in the set of Appendices, separately bound as Voluae 3 of

this report.
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~. NFPS MXALS A: D OJC1

2.1 (f i r. i ti on

In the, con t-;,t of this s-tudy, ,;( use tK:- t-j)r:i oIsanr

objectives-" in a very brox., scns- , tnkim. intn coni'rtioe:

0 thre c :0:7mn-nt focus Of the- -roBct, ~it st

examine the feasibhility of a "tot -. Iyv ncw n,-tionw:idc
c.1h'A.US tes--ti-von-/ .rocssi n-i syst-.n for th- , Vn -r t ion ,

piroduction amn dictribution of tcncland tra Jnin,T
iranusis, fornws --tc. for the- U.F. %,a-vY"; 1

" the, currcnt mission and functions of NPPS, as
drtcr.-ini-, from,. discussions with >NPPS ma:nngement
personel anJ from reading the ori'linanl orseCrs n
directives cstalblishinij toe- Service and diefining4 its
chartcr ancl respoxnsibilities;

" de tailed6 objectives approcriate to NPPS as cdetermin-ra3
ag.ain by jiscussions with indiv7iduals a-t NPPSSIO, and
from revi ewAnrli manaqenen iet brirefs adre:Ports ens, a
wine variety of other documenta-,tion describing toe.
orov'iior of actual or conte l1 3atei .,Qrvices to tne
Navy afloat -,r-r ashore;

" the overriding ('NO objective to reduce administrative
burden to the fleet.

2.2 Prioritization of Objectives

The rgoa-l of NPPS is the provision of responsive se~rvices in

support of its charter as the Navy's publications and printing

service. There is no existing se t of defined objectives, by whiich NPPS

seeks to meet this goal. Based upon the sources -nentioned above, and

in an iterative fashion entailin4 comment ty memibers of 1NPP3YMO, an

unofficial set of internal objectives pertinent to NPPS in the

context of this project was devclorxed by the,7 study team- andl is shon

here as Exhibit 2.1. Tnis list was incorporated in a cuostionnaire

(see Appendix D) which wils distributeui to NPPC, Division Directors and

Officre Directors .olwdsolicitin~g their inputs to the? process of
r prioritization. (Pa-rticipants in the- survey are listed by office in

Apcnoix A. It wns z,-greed that namnes would not be released.) An
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EXHIBTT 2.i

(As pereived by tlk study texnm)

To increase NPPS in-house composition facilities.

To reduce NPPS overhead costs.

To reduce NPPS equipment rental costs through various funding avenues.

To reduce the per-copy cost of all services provided by NPPS.

To automate production operations %;here and when feasible.

To automate administrative functions where and when feasible.

To consolidate Navy administrative printing and reproduction
facilities under NPPS management.

To improve the corunication of policy and the provision of
guidance from Headquarters to the field.

To concentrate the thrust of NPPS on information transfer asso-
ciated with office administration, rather than on the production
and distribution of printed materials.

To maintain the NIF concept at NPPS.

To establish policy and procedures for 'TPS approval of automated
composition systems outside NPY'S facilities.

To pursue an active investigation of advanced technologies having

the potential of increasing the efficiency of NPPS services.

To improve opportunities for upward mobility of NPPS personnel.

To upgrade substantially the training of equipment operators.

To upgrade substantially the maintenance capability of equipment
operators.

To develop alternatives for scarce resources.

To provide optimal integration of Navy-wide printing facilities.

To provide full support for the military lithographic rating program.

To provide full support for the fleet's shipboard printing facilities.

To provide full support for the Navy reprographics program.

To provide full support for the Navy word processing program.

To provide full support for the Navy forms management program.
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rexu-llont rsocrate (.-Lout 62L') v'sahnt

It must be einph3!7iz'<i that, throughout th i - sect iOn , the

"cbcsivs'rc'feirrr-d to ~ c(!r,-,m u;-Oyh the Ctur lytea rc n

to thm over3ll goal of N,,PPS. In no wa-y is this sot officialtly

ajpproved.C by hPSsn]r tnor by tlh!, %Nvy. Tin- irii~ tc~~

by WiSficeki pe rsonnel r-flect only their raetneof tine

r e1 a t iv ( r a n i o f thr otC j ec t iv .eca u- of lI ck -f tim,-n nn

ocportunity wa 3iVC-1 taea,, LO =,nc t-. list.

The survey 2art ic] p-rits r: :<rcAot i v. rar:in-3a of- the 22

objLectives in terms of seeieipriorities.- in tihe Short anse lonc,

ter ni , a-nd als o a--s iq nec v-Iue2 ("w?. .eI-,tL" ) bc,.se or -rc-ivl

relantivo im-orta-nac of th - ni:i~lojcie.Vnne .

analyzed usin-j proven attr m 5 .1Iz 0 Circqrm-.s ion

methodyologies. fnsults ire inClU.-r-o h~rt? 7s Exhiihits 2.2 (shonrt terrm,)

and 2. 3 lon-j t-rm) . 'T'mc, -,re bsL ix-on analysi.3 of betw- en 16 a~nd

23 individual cusirniethe va riation. ;-oing due to corie

inconsistencies/errorc, in colpletion whiich ijivl ida:tec certain

resX~nses.

Th oi-ory enh2isfor the ncxt ') yea-.rs ';aoob7n
analysis of these objectives is uprn tWi utilization of Cacrropriz-te
advanc-'-- technol.-Lie s, corsoliclation of Navy printinj4 and 'u 'hn

services, and cost reduction. This reconfirms the nre.-ise urcon which

this N,',11 research ,roject is ba sed, and it is of si-gnificatnce thnt

this re- presentc the conse-nsus of mancgrial opinion throUghout NPTPS.

Lookin-3>~a for a slightly longeir perio~d, the- prioritiezi 5-10

years out also confirm the need for the NAPS concept. Indeed, the

application of acivancer technologies is seen Eas even more urgent,

rising from 3rd to 2nd in the prioritized list. These renults are

sunmmarized in Exhibit 2.4. Also includ,.ci in that Exhibit is a columnn

headod "5-year R~ank (technology-orientod respondents)", resulting

from the. ana-lysis of that Subset of the quest ionna ire-s for which

objective 12 rL-nked amorg the top five. This separate analysis was

conduc7tod at the request of NPP-3-MO, to determine whE.thcr the opinions

of thrcoe resmondcnts ciifferEJ markedly from those of the total set.

r ~Clerly this w-s not the case.

The HO~ icat ions for the NAPS concept of these perceived
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EXIITBIT 2.2

SU~I;;~GUD NJVQT vil VFOR Till; 1980,

(As perceived by the ntud' tciz)

SHo11,T TEM_ (',!-,XT_ 5_ YEARS)

IEANi NOPR;ALIZED i- S IONSE EA' SAL"-,
SCORE DLV RA:"K

. TO INCREASE NPPS IN-HOU' CO.MPOS ! TION FA A;CIE JILS 0.02317 0.064;0 l b

2 TO ;OVER. ,' CO3'"S 0.06069 0.03573 3

3 TO RDUCE NPI-,S EQUTPV';w]T REN'TA[. COSS THROU;iJ VARIOUS 0.03995 0.2352 b

FUNDING AVE.'S
4 TO LEDUCE THE PER-COPY COLT OF ALL SERVICES PYVIDED 0.10198 0.10272 2

BY NPPS
5 TO AUTOMATE PRODUCTION OPERATIONS VERE AND W.IiEN 0.06053 0.04197 7

FEASIELE
6 TO AUT(MATE ADMINISTRATIVE OPERATIONS KHLRS AND ;iEN 0.04118 0.02749 13

FEAS BLE
7 TO CONSOLTDATS NAVY AEINISTRATTIVE PRINTING ANlD 0.10204 0.03969 1

REJPROCTIGN FACILITIES UNDER NPi"

8 TO ]i.;PROVE CONUN'IC;TTC; C POLICY AND PROVIS ION OF 0.05405 0.05654 9
GUIDANCE FRO. HA.U..<.S TO THlE E.,LD

9 TO CONCENTRATE C: OFFICE E. INTST.TION INFO. TRANS- 0.04357 0.10363 12
FER NOT PF0=C~Ti'TCO/D:!&TEK EUT C:; OF I:kINTED MATERIALS

10 ,0 VVI;ATAI 'FE NIF Ccs:CLPr AT NPPK 0.06057 0.06041 6

11 TO ESTABLISH POLICY AND PROCErIURES P.OP NPPS APPROVAL 0.03283 0.03350 15
FOR OFF-SITE AUTO::ATED COMPOSITION SISTERS

12 'TO ACTIVELY INVESTIGATE AVANCED TECIINOLPGY CAPALLE 0.09190 0.07892 3
OF INCREASIUG EiFICIENCY OF NPPS SERVICLS

13 TO IrPPOV OPPORTUNITIES FOR UP'ARD .OBILITY CF NPPS 0.02716 0.03792 16
PERSON NEL

14 TO UPGR=AD SUESTANTIALLY TiE TRAINIEG OF ECUIPENT 0.02167 0.02287 29
OPERAT'ORS

15 'O UPC.RADS SUBSTANTIALLY ThE MAINTENANCE CAPABILITY 0.01836 0.02108 21
OF EQUI P,MEMT O(P:!RTORS

16 TO ILVELOP AlfNAi]VLS fOR SCARCE RESOURCES 0.04544 0.04354 11

17 TO PROVIDE OPTIMAL INTEGRATION OF NAVY-WIDE PRINTING 0.06982 0.09699 4
FACILITIES

18 TO PRGVILE FULL SUPPORT FOR TiE NILI'J'ARY LITHIOGRAPIIIC 0.01691 0.01268 22
RAT]'INIG P-ROGRAMb

19 TO PROVIDE FULL SUPPORT FOR THE FLLET'S SnIPOARD 0.02263 0.01274 19
PRINTING FACILITIES

20 TO 'iGVlDi; FULL suPPORT FOR TilE NAVY REPROGRAII:ICS 0.04850 0.03491 10
PROG RA ,.N

21 TO P.OVICE FULL SUPPOI.T FOR TlE NAVY WORD PHOCESSING 0.03539 0.04530 14
PROGRA;

22 TO PROVIDE FUL. SUPPOUT lOM Til UAVY l'ORS ;S MANAGEMENT 0.02619 0.02356 17
1'iOGRAII.
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EXHIBIT 2.3

(As peci'cdb f) ;'(' e
LONG -TEPYR ' (5-10 YEARS OUT)

I TJO JNCEFS EPP 1:.-!/w:; COPOIJC; FACTLITjI US 0.02679) 0. O7')u 19

2 TO0 RLUOC - PP OVL&EVppR. COSTS 0.07609 A0,0~70 £

3 ',0 PLUUC r EPP bC1U1P~nT RENTAL COSTJS 711%9%~ VARIOUS 0.05542 0.02831 11

I UNVN AO IS
4 'Jo VEIUn E I'l-CAPY COST OF ALL SER!VICES FROV). AED 0.093L6 0.11635 3

5 TJO hUTO:KA.%E PLOUUCT70N OPEiRATIONS NHERE AND WHEiN 0.06932 0.06318 9
Fl:AS1 LLE

6 TJO AUTO::Aj AF;MINTSTEA'f7VE OPEhRATJIONS W*HERE~ AND WHENI 0,045330 07132 13

7 TJO COLL 2 t ZNAVY I;MTN ISTRAT) VE PR INT)ING ANDI 0. 21340 1.07777 1
REPRODCIO FWAC LTIL UNDE NFYS p

C TO JVPRV& CWnrVNQTCA OF* POLICY AND PLOV7TIN OF 0.08139 0.13275 4
CUIEAnCE ( 'Q, !CU R 150 THE'I FT FL

9 TJO (CNCNTA , ON OPQ ALNINS;'~qTCN To;NIG. TANS- 0.07467 0. 2240 7
FEP NOT OF ./ T :INIED nAIf;SIALS-

10 TO VAITA I H 111L'' N7P C"ZEj ATj NPY' 0=0034 C.13774

13 TO7 FUTVISH FOK An iC'i ' ' L'S F!R N:;P:lPFS LP'1-OVAL 0,06031 0,22326 10
FOR OFF-SIL AUOAK COKPOS (ITION SYSTLM

12 TO0 ACTIVELYV INVETKT hLVANCFD TECHNOLOG;Y CAPABLEJ 0. 0965G 0. 06351 2
oCF mosLVIN YFFIC:1' OF EPPS SERVICES3

13 TO IrPnjV OOUS T ilLS FOR< UPWARD NOBCILITY OF NPPS 0.03079 0.05148 17

14. TO UPOPI P NULSTAZT ALLY THE TRAInING OF EQUT PSENT 0.02331 0.02517 22
OPERATOK

15 TJO rjPGSO SUSATA& TH~E MAINTENANCE CAPABIL EITY 0.03690 0.1 3315 1)

OF E~Qj VNT (CK'4 '&

16 'JO UCVLLOP n42LVLRXATIVJ:S FOR SCAkCE RESOURCES 0.05103 0.01281 12

17 TO PUOVIUF; 051112.5 iT'CRATION OF NAVY-WTUE IRTMTING .0.06672 0.1204b 8
FACtLITiI IS

3.B TO UROV10%J PUIX SU'I ORT FOR THlE MI1LITARY LITHIOGRAPHIIC D.02733 0,06649 TN
RtAT) N PAOGRA;lK

19 'JO PROVIt LU ULL %PPl~.L' TUCi FLNN'J''S SHIPBiOARD 0.02M8 0. 0210 21
FRNNTIEF(lAOIL) TIFS

20 To l'Uo'/Iini rULL S'JPlh FOS'P0 THlE NAVY R1?PJ OCAPICS 0.04170 0.,03457 14
PLO00 AN

21 'J0 PCOVInr! 1ULL SUPPORTJ FOR THEll NAVY W;ORD PROCE.SSING 0.0329G 0.0405 16
PEQGPIA F

22 'i(; rPVD;IULLI SUPPIORT rOR 'JUL NAVY 50E14' IdhGEWUNT 0.02300 0.,0 2 654 2)
IOGI.,u
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pr ior itir.: ,:rjong c jectiv ir c. po intc I out in tole following

subsect ion.

2.3 Lr,1 i c: ions for N:i-S

As o.-,2criba briefly in Section 1. U, the concr pt of a N:vy

A'utatr. [usbihnl Sytem recom:,on'ed by the study team in b:r.j

upion a pJlannuu nvoiution towaru soft c..y ;.nj printin:4 "on.-,-<

C,.S5Cj1COin z distr iULOd system of data bses and nu ti-f unction0

work stt ion functicninj within L rich er.unicati.: en;iroa.: nt.

L'.iibit 2.5 3ists, for each unofficial objective formulated by th.

stucy team, tO. contribution Wnicn this ><.;3 onrerpt ma'es towarcd th-

acnirvc.nrnt of that os, j.<ctive. ,.otrn that the objectives are listed in

tcrms of their perceivej priorities over thr" next five years, as

determined by the survey of :4PPS fieki airectors.

The rejationshiq between the caabilities of "AP3, ann the
p.stulatcd objectives appropriate to >NPPS in this context, are

necessarily very general at this stage of conccotuaization. It is

thre opinion of the stuJy team that the structure and mission of ".PPS

will necessarily evolve in consona nce with the evolution of Nc.P, and

that ultimately the *4PIS role will focus upon sarageent rather thn

the product ion services. The orpt i.un set of objectivcs of NPt-S in

fulfilling its charter as the havy's publisher, the manner in whic")

these objectives are to be satisfied, and the intricate

interrelationships between NPPS and .APS, are issues to be addressad

internally by ...

2.4 Citations and Footnotes

1. Prorosal to Perform IR&D to Conceive and Characteri2e A
N:vy Auto.aten Peel ishing Syt Cter, forecasting
international, Lto., uctouer 3u, 'o.
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SECTION 3



3. INFO' RATION-RLATE!: [P'1O3L!'S 04" 111E NEXT T.,.L,"Y YEAPs

3. . Introduct ion

The factors which doxtinate Navy information publ ication

reouircents zt present and for the foreseeable future conc.rn the
untit}, anr &ualit of informatinn n'c-icd, the rcrourc,.: ailaale

for information managem ent, ard the daclays involved in satisfyin; a

particular information need. Let u: examine each of these aspects in

turn, and discuss the Lnplications for the current study.

The quantity of published information needed by thc Navy is

extremely difficult to assess. Available data concerning current and

historic workloads in various categories are spotty and

non-cc nparable; there is an urgent need for a Navy-wide coordinated

effort to address this issue and provide an adequate basis for

projection. This question is discussed in detail in Section 3.4. For

all of these factors, the study team has found a noticeable lack of

available data. ;-.e are grateful to the NTIPP study for helping to

remedy this deficiency, although this has resulted in an unavoidable

bias toward technical materials in the ensuing discussion.

Information quality, as it relates to content, is not a

responsibility of NPPS and thus is outside the scope of this project.
To the extent that the term is applied to the format and structure

used for presentation of the information to the user, it is of direct

concern to NPPS which is tasked with establishing and enforcing
appropriate standards. However, this mission cannot be performed for

the time-period of interest until the NAPS concept is well. defined.

The question of the availability of needed resources for Navy

information management is a critical one. Consideration of costs and

manpower levels is undertaken in Sections 3.2 and 3.3 respectively,

and other topics pertinent to information resource manageient are

addressed in Section 3.5. Relevant technological resources and
capabilities for the next two decades are separately discussed in

Section 4.

3-1
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The determination of what delays are acceptable in the

provision of information can not be made in the general case: the

decision is specific to each unique set of circumstances. However, it

is safe to say that the faster the needed information can be supplied

to the user, the better. In order to balance speed of response

against the cost, much more detailed analyses must be performed in

terms of equipment life cycles. Again, this level of detail is

inappropriate and infeasible at this level of broad

conceptualization.

3.2 Fiscal Considerations

As mentioned previously in Section 1, there are two over-riding

factors which drive up the cost of publication in the Navy. One of

these is poor composition: format itself is a major cost-driver. It

has been estimatedl that funding of an automated publishing system

for the Naval Education and Training Command could be met from

savings due to proper formatting, which would result in a compression

factor of 2:1. This is an area where NAPS can play a major role in

terms of standardization.

A second dominant factor is wastage, copies which are made

unnecessarily. This encompasses two categories, one exemplified by

the disposal of obsoleted documents at NPFC, which by one estimate 2

amounts to millions of pages per year, and the other by the estimated

one billion copies (pages) per year made individually on Navy

copiers3 as a result of impatience over delays in the provision of

needed information.

Other factors that currently have a major impact on publication

costs are wages, equipment, paper and site support costs. These are

also of major significance in considering information storage and

retrieval. Exhibit 3.1 shows the trend in hourly wage rates over a

twenty-year period for various personnel Employed in the publishing

industry. 4 While these figures are expressed in current dollars,

there has also been an increase in "real" salary levels, particularly

for union printers, whose constant dollar scale increased roughly 15%

between 1962 and 1974, and is anticipated to increase an additional

7% by 1980.4

Equip.nent costs in the publishing industry, while more than
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doubl,-d in terins of current dollars, are nevertheless at their lowest

level in twenty ycars as evidenced by the wholesale price index,

measured in constant dollars, ard thr aime is true of paper, although

this is anticipated to cost $24.70 per hundred pounds in 1980,

compared to $14.32 in 1960. The captive printing market, according to

estimates by the in-plant Printing Management Association,5 spends a

mininu.n $5.5 million annually on paper. Navy expenditures for paper

are much higher, amounting to an estLtated 25-35% of annual revenue,

i.e. about $30 million p.a. 3 To the extent that private sector office

rentals are of concern in this context, it should be noted that

average rental has not risen nearly as fast as wages, and in real

terms has decreased consistently sirce 1960.4

The net result of t. se and other contributing factors however

has been a steady increase in publishir.g costs, at least in the

private sector. (The pricing structure and administrative program

responsibilities of NPPS make it impracticable to perform a direct

comparison of in-house costs with those of the industry as a whole.)

Exhibit 3.2 tabulates these increases for a number of pertinent

indica;.ors.l, 4 , 6 :Note that the area in which unit costs (in this

case, hourly rate) have risen most sharply is precisely that where no

automation whatsoever has been applied, to hold down the spiralling

rate of increase: the hand labor needed for miscellaneous jobs in the

bindery. During the period 1967 to 19'7, the unit labor cost (labor

cost per unit of output) in the printing and duplication sector of

the Federal Government increased by 11.1% p.a., compared with an

average of 7.2% for all Federal sectors measured, while productivity

(output per employee-year) decreased in this sector by an average

annual rate of 1.7% over the same period, compared with an average

Federal increase of 1.3%. Exhibit 3.3 provides comparable data for

several pertinent Federal sectors.7

Information-related activities are pervasive throughout all

Federal activities, and difficult to separate as an individual item.

Attempts have been made from time to time to segrclate "information

systems" as an identifiable category, but even this step has not met

with significant success. This pervasiveness makes it difficult to

estimate what financial resources will be available to meet mounting
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demands.

The dominant consideratio n on this issue is probanly the fact

that iifcr.ation r,.ritlon in £Cc.e cate:s~r is, an" particu11-rlv in

that of education and traini-g, is alr. ..y ur FY

76 the tretal .'a cr output of CI;'T Supfxrt w.as 7 0 million page.,, but

this wauld have doubled had the fundi nF for printinq been thie :6

millin recu. ted rather than the 5 2.5 million C~ctually b ta.

Incre-as: ccrnicration is now being given to on-board trainin] and

ir.divjid:luizcd in.truction (s, following subsection) which will rnly

increase the disparity betu: .n requirements and available funds,

since these technicucs deo)end extensively on published materials.

Capacity for annual CNET production of two billion pages, nearly

three tixnes the FY 76 output, may be required by the early 198Us. 1

There are no indications that such budgetary constraints will

change over the time period of concern to the present study.

3.3 Human Pcsources

The availability of manpower affects the inform-ation

publication problems of the Navy in a variety of ways, both

increasin3 the denand for published materials, and affecting the

supply of personnel to meet that demand. In the military context,

recruiting oroblcms limit the. supply of porsonn to perform. thsks

associated with thc generation, reproduction and distribution of

published materials (for examole, composition and production by fleet

lithographrs). The increased turnover and inadequate educational

level of other Navy enlisteos compound the problem,, by requiring more

extensive documentation for this user community, a trend further

enhanced by the ever growing sophistication of new equipnents which

they must be trained to operate and maintain. Similar developments

are also observable in the private sector, where they potentially

affect the contracted-out portion of the Navy's publications and

printing program. In the following subsections we will consider

available historir data and projections for indicators measuring

these separate trends: labor pool, recruit capabilities and equipnent

com P1 ex ity.

3.3.1 Labor Pool

Navy enlistment active duty accessions in 1977 were 2.7% below

3-7
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the target level.8 In addition, turnover rate:s for Navy enlisted

personnel are increasing and could, if unchecked, reach levels of

28.7% attrition and 23.5% desertion by 1995. Incentivcs

proposed/instituted to address these problems unfortunately run

counter to other moves aimed at increasin J opportunities for

pranotion and decreasing compensation rates.9 Conflict also arises

between the recommendation of the Dedman Reprt to civilianize all

shore military printing billets, and the response of NPPS that this

course of action would Lmpair the sea-shore rotation of the military

lithographer.0

Exhibit 3.4 shows that the total population of 18-24 year olds

in the U.S. will decline by about 15% through the time period of

concern. 1 1 The male segment of this cohort, and specifically those

under 20, will decline even faster, with rates of decrease varying

from 15% to 25% between 1985 and 1995.12 Exhibit 3.r relates supply

and demand between 1954 and 1994. Since all of the people reaching 18

years of age by that date have already been born, these projections

are fairly reliable.
1 3

From this potential labor pool, the number of individuals

likely to enlist is also decreasing. There are two separate factors

involved here: the declining enlistment in all services, and the

decreased effect of the incentives for Navy enlistment. As mentioned

previously, in 1977, the first full year of the all volunteer force

(AVF) concept, Navy enlistment active duty accessions were 2.7% short

of attaining their goal; by the end of FY 1977, the Navy was still 2%

short of authorized strength, compared to .9% for total DoD and .1%

for the Air Force. 8 The Navy shortfall was greater than that of any

other Service.

Potentially the recruitment of women could help to ccnpensate

for this disparity in required and available candidates for

enlistment, but the total Navy female force is projected to increase

only slowly. By 1983 the DoD anticipates 8 that 40,000 enlisted women

will be in the Navy, and women will comprise 11% of the total DnD

enlisted force. A Brookings Institution Studyl 4 estimated the Navy's

potential to use enlisted women to be 42,000, contingent upon the

repeal of Section 6015 of Title 10 which precludes the use of wruien
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EXHIBIT 3.5

SUPPLY A:D DEMLAND FOR YO.NG MNfN

THOUSANDS

18 YEAR OLD MALES
2000- (3 YEAR MOVING AVG.)

1800-

1600-14 00 - "%less...

~jt0Ubt~It

1200-

1000

60 _ %4 MALE TOTAl. ACCESSIONS

4100 '6e.'4200 - ACTIVE DUTY MALE ENUSTED NPS ACCESSIONS
0I

0 ! I llI i t t fI 1 Ii I II I tt I I I T 1 .1 J t It ! I I I ii

1954 60 65 70 75 80 85 90 94
FISCAL YEAR

*OFFICER AND ENLISTED, ACTIVE AND RESERVE
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on comb:J-ait cr;ift. Ikile this is not a li-rge figiure, ,lavy experience

hLs been thit, for enlistees, lost time for all causes runs about

.6'3 for women compared to 1.1% for menl 4 so that thp productivity

rate should ircrease. On the other hand wcuien technicians :nay require

th . provision of more iz.formatinn than their male counterparts, at

least in initial training, because of the cultural stereotyp.s and

role identif.icatio-ns still prsistin in the U.S.1'

Total attrition of Navy enlisted personnel (defined as the

percentage of aiale enlisted accessions entering in the sccified year

who leave prior to co,,pleting three years of service) is comparable

to figures reported by other services, varying hetween 2?% and 3,8.

Around 42% of first enlistment personnel fail to finish their

enlistments, and desertions are at an all-time high, more th:n

doubling be-tween 1972 and 1977. This trend. if continued, would imply

a desertion rate of 6.9% by 19i5, and 23.5' by lv99. This is an
unrealistic projection, however, since actions will obviously be

taken to modxlify the factors leading individuals to desert. periene

has shown that the average deserter serves on sea duty, is between 16

and 22 years old, ranks in the lowter mental categories, and is in the

first term of enlistment. Examples of management initiatives already

developed to help correct this Navy problem include revised recruit

screening procedures (which exacerbate the shortage of potential

recruits) , improved sea pay legislation, new leadership courses for

junior officers, and re-enlistment bonuses. These incentives are

counter to other moves aimed at limiting re-enlistments and

restricting recruitment of persons with prior military service to

those skills where there are insufficient career personnel. This is

because experienced people are paid more and are more likely to stay

until retirement, thereby increasing compensation costs. Also, high

re-enlistment rates reduce opportunities for promotion, already

severely restricted for ratings in the printing and publishing

sector. The resolution of these conflicting aims will require a

re-examination of policies to arrive at a better understanding of

optinum age and experience mixes.

The increased emphasis on recruiting which has resulted from

the all-volun teer-force (AVF) concept, the high rates of attrition
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referred to here, and the declining recruit quality discussed in the

following subsection, also increases the Navy publications load.

Recruiting materials constitute a significant segment of mater,-.irIs

printed, and an expensive one; they are in color, on high quality

stock, and procured externally.

3.3.2 Recruit Capabilities

The falling supply of recruits discussed in the previous

paragraphs is exacerbated by a decrease in quality. With the

population of high school graduates decreasing by almost 15% per

year, by 1995 the shortfall for DxuD prime recruits (male high school

graduates in mental categories I-III) could in theory reach 42%,

based on the assumption of high national unemployment rates. 1 6 In

1977, 34.2% of the recruits enlisted into the Navy were in Categories

IIIB or IV.l' (Category IV is marginally acceptable, Category V is

not acceptable.) Many in Category IIIB may be functionally in

Category IV. Although definitive data are lacking, there is also a

feeling that the quality of even prime candidates is decreasing.

Until recently there has been a national trend toward graduating high

school attendees with less-than-adequate literacy level. The National

Assessment of Educational Progress (NAEP) has noted that 17-year nocs

as a group made less accurate inferences from what they read, and

were less adept at using reference works in 1973-4 than in 1969-70.

McGraw Hill's Comprehensive Tests of Basic Skills (CTBS) show a

nationwidc dcline in reading, language and math between 1968 and

1973 for stucdents in grades six through ten. 1 8 (The CTMS does not

cover eleventh and twelfth grades.)

Fortunately, there are indications of a turn-around in this

trend with many schools now requiring seniors to pass "minimum

competency tests" before graduating. Whether this trend is reversing

or not, the Navy is expected to direct its attention toward reducing

the need for prime recruits as previously defined.

This is counter to the increasing need for high skill

personnel, which is further addressed in section 3.3.3. The overall

Navy requirement for Petty Officers in FY 78 was 67% of the enlisted

force; BuPers struggled to meet 61%, a shortfall of 28,000. For FY

1979, in the Navy Data System Technician rating, demand exceeds
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supply by 430, or 22% of the require.n,-nt. 1 7

These discrepancic:s re resulti:.g in policies directc-d toward

incr a :r-d information transfer , such as improved job oriented

infornation anr training, adaptive instruction, system-eTbeddo-d

maintenance anJ traininj, and use of (9erator and maintainer trainin].

devlcc,.l 7 Th',.,- napproaches ao-ain increase the production burden of

CNET, previously d iscussed uncer scction 3.2.1.

3. 3. 3 Equip[ent Sophistication

As has been mentioned several times in this report, !,TPIPP, a

major study of probleias relating to technical information, and

potential solutions, is being managed by the David W. Taylor Naval

Ship P.esearch and Development Center (DTNSPDr), and has been of

considerable assistance to the NAPS project. "Technical infore ation"

is used hcre in the particular sense of encompassing information

which is acquired from a contractor to accomipany a hardware system,

and which serves the purpose of maintenance, training, logistics

support or operation. This area is a small sector of total Navy

pub3ications base-] on annual revenue esti:aates, (about 5 1/2%)21, but

one critical to operational readiness and thus to the basic mission

of the Navyj.

The equipment fundamental to Navy operations, primarily ships,

aircraft and weapons systems, is continually increasing in

sophistication and complexity. This is especially true in avionics

and other applications of advanced electronics and particularly

semiconductor technology. Although universally accepted definitions

have not been forthcnirrg to provide consistent time-series data for

quantitative measures of complexity, in the context of the present

study a more meaningful indicator is the associated volume of

technical data. Exhibit 3.6 de mnnstrates that the number of pages of

technical information required for supporting an aircraft has

increased by a factor of approximately 800 in the past 40 years. 15

This places a heavy and ever-increasing burden on the technician; the

estimated time spent by maintenance personnel in seeking information

r in 1977 was 30%,15 compared to 20% in 1967.20

Such highly complex systems reinforce the need to arquire and

train personnel for high aptitude occupations: the AEGIS weapons
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En1IBIT 3.6

TYPICAL TECHNICAL MINUAL C ROWTH

1939 J-F Goose 525 pages

1942 F-6F Hellcat 950 pages

194G F-8F Bearcat 1,180 pages

1950 F-9F Cougar 1,880 pages

1953 S-2 Tracker 12,500 pages

1962 A-6A Intruder 150,000 pages

1969 F-4 Phantom 225,000 pages

1978 F-14 Tomcat 380,000 pages

1978 F-18 Hornet >400,000 pages
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systcm and the li<[[w' require respectively 90% an-i 0"', Petty

Officcrs.17 At the request of OSD in 1977, an interservice task group

prr prcd a whitc. paper cn ti.a. applicability of the latest tesmo,:nloy

in job aids and maintenance training to enhance milita:ry job

proficiency. One major su:j,-lestion of this qroup was a gr.onter
inves-:aant in the jcb infon:ation itself.l? So 1_n.y of these diverse

tren ds lead hack tn this si:le focus: information.

Th: qua!ntitv of inf:ormation is the next subjcct to bc explored

in this 6Ijscu-si.on.

3.4 Informa-tion Quntities

As discuss-6 in previous sections of this rep-ort, t!,:re are

nuerous factors resultirng in an increase in the total quantity of

Navy publication. Some of these are listed in Exhibit 3.7. In

attemptiT:] to estimate workloa6s in various publication categories,

however, we need first an unambiguous definition of these categories.

One approach is to segment the total body of Navy non-tactical

information, designated for publication, by application area; we have

employcd the o following categories, although we must e-nhasise that

these are by no mans niu$tu ly exclusive, and we h;ave not encount,-red

consistent definitions of what is included under each:

o maintenance and repair

o training
o finance

o administration

O supply

o procurement.

This lack of clear definitions and a structure for the

categorization of information is a major problem, and one which the

study team is certainly not the first to discover. According to one

source, 21 most publications used in the Navy are administrative in

nature, and NPPS is currently involved in the mass distribution of

this inforoation to multiple users and for archival purposes.

A separate breakdown is offered in a partial listing by type of

document, consisting only of those warehouse controlled items stocked

at the Naval Publications and Forms renter (NPFC). This includes: 2

o military specifications
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EXHIBIT 3.7

SOME FACTORS AFFECTING CUANTITY OF NAVY PUBLICATION

General increase in bureaucratic regulation and consequent documentation.

Freedom of Information Act - informing people of their rights.
- responding to requests for information.

All volunteer force - increase in recruiting materials.

Increased personnel. turnover - increase in training materials.

Decrease in quality of recruits - redesign and reissue of training materials.

- redesign and reissue of operating and
maintenance materials.

Lack of production standards - space-wasting composition.

Lack of control over commercial utility printLing (lowest bidder concept)

- space-wasting composition.

High turnaround time for printing and publishing.

- unjustifiable stockpiling.
- high wastage due to obsolescence.
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o military standards

o data item descriptions

o Naval instructions

o DoD directives

o qualified products lists

o Federal specifications

o Federal standards

o handbooks

o miscellaneous, including society/association
documents.

This is hardly representative of Navy publications, however. Most

warehouse controlled documents at NPFC are not Navy documents, and

the major category of technical manuals at NPFC is not warehouse

controlled.

The NAPS concept, outlined briefly in Section 1.5, includes as

one c'rponent the use of demand printing technologies to satisfy a

significant portion of Navy requirements for the publication of all

non-tactical information. In order to assess the feasibility of this

approach, we need some means of assessing workloads, both total and

by category. However, even current workloads are difficult to

estimate, to say the least, and the task would require far more

resources in time and dollars than were available to this project. A

categorization schema must be developed, and associated reliable

quantitative data collected. This task is an essential preliminary to

further specification of the NAPS system.

In the course of the current study, we have located and

aggregated quantitative data in a few areas. The absence and/or

inconsistency of the required data are roughly indicated in Exhibit

3.8, which relates in matrix form various categories of Navy

non-tactical information to such measures as "inventory", "annual

production" etc. The cell entries indicate the existence of some

quantitative data for a particular measure (column) applied to a

specific category (row); whether these data are for a single point in
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time, historic time series or projected values; and the unit of

measurv.ent (dollars, pages, messages etc.).

The purpose of including this Exhibit is to demonstrate the

wide diversity and incompleteness of the existing "data-base", if

such a term can properly be applied to such an agglomeration of

incompatible information items. Subsequent Exhibits provide examples

relating to particular infor:.iation categories. For example, Exhibit

3.9 contains an estimate by Sterling Systems 2 of the number of

documents demanded per year for warehouse controlled items at NPFC.

This is reflected by the entry Cd in cell 4 of row 4 in Exhibit 3.8.

The morphological characteristics (of just these items) are shown in

Exhibit 3.10, while the historic trend in document age, the only tLne

series data given, is included as Sxhibit 3.11. Again we must

emphasize the paranount importance to the pursuit of the NAPS concept

of the collection of Navy-wide data to permit the construction of

historic time-series and the develo xnent of credible projections in

all categories.

An area of major concern to the Navy is the provision of

printing and publishing services to the fleet. As a subset of these,

primawy categories of printing production services on board ship

include:

o ccmposition of copy/text

o daily administrative printing requirements

o forms

o reports/manual/booklets

o char ts/,maps

o ceremonial and public relation printing

o metal photo process

as well as the finishing/binding and packaging of these products.

Workloads vary greatly with vessel, location, mission and time, and

quantitative data are generally not available. A proposal for a

fleet-wide survey is in preparation, 2 2 but the categorization will be

in terms of production process and thus non-ccmpatible with former
breakouts (see Exhibit 3.12).

Shore support facilities (NPPSO, NPPSBO) also furnish a variety

of printing, duplicating, copying and reproduction services to the
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EXHIBIT 3.9

UATITMATIVE DATA FOR WAREIiOUSE COMTROLLLD ITEMS AT NIIVC

Indicator 1979 Value/Estimate

# pages demanded per year 58.7 million

# docuiments demanded per year 3.2 million

Annual printing costs $6 - $9 million

# pages disposed of per year 5 - 40 million

% documents revised at least once 60%

Average life of document 7 - 8 years

% docurents replenished after
initial stocking 43%

Frequency of replenishment 4 - 5 years

Average replenishment quantity 430

% total mail orders received
from U.S. Navy 8%

% total mail orders received from
private corporations/organizations 80%

Private communication from Eric Jorgenson, DTNSRDC, 12/20/79.
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EXHIBIT 3.10

MORPHOLOGICAL CIIAPF\CERTST1CS OF WARE11OUSE CONTROLLED ITEMS AT NPFC

14.7 Average pages per document

92% Documents without separate covers

96% Documents with conventional printing format

78% Documents without technical line drawings

63% Documents without illustrations

96% Documents without photographs

57% Documents containing reduced print

98.5% Documents < 8 1/2 x 11 inches

97.6% Documents without foldouts

51.1% Documents primarily textual content

48.9% Documents primarily numeric content

32
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EXHIBIT 3.12

PROPOSED SHIPBOARD PRINT SHOP SURVEY INSTRUMENT

(Excerpt)

Average monthly pre prcduction volume (impressions):
Estimated monthly prc-ss production volume under peak conditions:
Average number origin:d!S per job:
Average run leindth per job:
Percent total presswork w/a run length of 1-25 copies:
Percent total premwork w/a run length of 26-50 copies:
Percent total presswork w/a run length of 51-100 copies:
Percent total presswork w/a run length of 101-250 copies:
Percent total presswork w/a run length of 251-500 copies:
Percent total presswork w/a run length of 501-1000 copies:
Percent presswork w/a run length of over 1000 copies:
Percent presswork produced on offset plates:
Percent presswork projuced on electrostatic plates:
Presswork represents what percentage of total shop workload:
Average monthly co,nixsition workloaJ (based on 8 1/2" x 11" pg.):
Composition represents what percentage of total shop workload:
Average monthly metalphoto workload (in square inches):
Metalphoto repesents what percentage of total shop workdoad:
Average monthly numb-r of jobs produced on letterpress:
Letterpress represents what percentage of total shop workload:
Percent printing produced on 2 sides of sheet:
Percent originals requiring reduction:
Percent printing w/a finished size up to 8 1/2" x 11":
Percent workload requiring collating:
Average number of pieces per job requiring collating:
Percent workload requiring collating 1-10 pgs:
Percent workload requiring collating 11-20 pgs
Percent workload requiring collating 21-30 pgs:
Percent workload requiring collating 31-40 pgs:
Percent workload requiring collating 41-50 pgs:
Percent workload requiring collating crer 50 pgs:
Percent workload requiring folding:
Maximum hcet sze of work requiring folding:
Percent workload requiring stapling:
Percent workload requiring drilling:
Percent workload requiring wrapping:
Percent workload requiring padding:
Total numnber of personnel in shop:
No. of rated personnel (LI) in shop:
No. of LIC:
No. of LII:
No. of L12:
No. of L23:
No. of LISN:
No. of non-rated personnel:
Average daily hours of shop operation:
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fleet that include the printing3 of technical manuals an-i the
provision of metalphoto services. Short-term historic data are

available for these on a plant-by-plant basis. These figures and

other qtuantjtative information relating to shore-based operations --

the bulk of NPPS business -- will hVccke much more read1ily accesriole

with the full-scale implementation of PIIS, the Printing Resources

Manageent Informat ion Systen.

As far as the off-ship communication of logistic (i.e.

nrn-tactical) information is concerned, we do ha-7e scne current data,

based on a rather small sample, but no historic trends. Exhibit 1.13

show the estimated total logistics data volume for SNAP II ships by

7ajor applications area. As noted in that study, 2 3 "volurotric

r-porting data (are) not available at this time to provide a

meaningful estimate".

In the sub-area of technical manuals, itself a sub-set of

technical information, a recent study by Hughes Ground Systems Group

as part of the previously referenced NTIPS program has produced some

quantitative estimates, as sunarized in Exhibit 3.14. Note that the

total Navy inventory of such manuals is estimated to contain

approximately 25 million pages which, including content generation,

represents a value of about $5 billion. 1 9 Again, no historic data are

available.

An attempt to estimate the volume of information in the

category of inventory control and orders for supplies 24 presents us

with other isolated data points, summarized in Exhibits 3.15, 3.16.

CNET publishing function requirements in the training area 4 are

summarized in Exhibit 3.17.

3.5 Other Considerations

While not acting as significant incentives towards the adoption

of an automated publishing system, there are other

information-related factors which are becoming of increasing concern

to the Navy, and which must be considered in the development of the

NAPS concept. Paramount among these concerns are the issues of

security, privacy an] freed(Ir of information.

Security and privacy are terms which are frequently applied

intercharrjeably, yet, particularly in the military context, there is
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EX]aIBIT 3.13

ESTIMATED DAILY SHIPBOARD LOGISTTCS DATA COMMUNICATIONS

TOTAL EXTEP.:AL LOGISTIC DA'A VOUUM.,'E FO,, 277
SNAP I I SHIP3 IN C1:ARACTE7RS PEP DAY

TUNCTIC::AL AREAS HIGH LOW AVERAGE

Pay and "esonnel

54% 6,093,824 420,196 986,375

Mair, t cnanc e

17% 1,913,430 132,284 310,526

Supply and Financial

29% 3,272,610 225,660 529,720

Total All Functional 11,284,864 778,140 1,826,621

Areas 100%

TOTAL EXTERLAL LOc;TST IC DATA VOLUIlE FOR AVERAGE

SNAP II SITP IN C.'aCTES DA2 T.\Y.

HIGH LOW AVERAGE

40,740 2,809 6,594

I,
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EXHJBIT 3.14

CURRENT STATUS OF TECBNICAL UAO"

Indicator Total Navy Value/Est:-'ate

Inventory: # technical manuals 140k

# text pages 17.4M

# art pages 7.5M

Average # text pages/publication 132

Total # pages 24.9M

Yearly Production -

New/Reissue: # technical manuals 11.6k

# text pages 2.1M

# art pages .95M

Total V pages 3.05M

Update: # technical manuals --

# text pages 204k - 317k

# art pages 126k - 198k

Total # pages 330k - 515k

In terms of data bits:
112

Total technical manual inventory: 1 - 129 x 10 bits

text pages 348-696 x 109 bits9 12

art pages 800 x 109 -12 8 x bits9 12

YearJ.y new technical manuals: 942 x 109 - 15 x 10 bits

text pages 42 - 84 x 109 bits9 12

art pages 900 x 109 -14 x bits
9 12

Yearly update: 16 x 109 3 x10 bits

text pages 4 - 13 x 109 bits9 12

art pages 13 x 109 3 x bits
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EXHIBIT 3.15

ESTIMATED TELECOMMUNICATIONS MESSAGE LEVELS

ASO SPCC

Average monthly messages 1,867,918 1,233,328

Average daily messages 92,449 58,796

Average hourly messages 9,246 5,880

Peak # messages/hour 18,492 11,760

# remote terminals 204 251

I

3-27

-U---- ~ ~ s IF O".- -W-- M*W PWI WP 5 __or - --- - -



EXHIBIT 3.16

ESTIWTED STORAGE FOR DISTRIBUTED FILES

(Millions of characters)

ASO SPCC

Purchase

Bidders lists 4 8
Contract clause s 3 3

Financial

Suspended invoice file 13.2 15.4
Completed invoice file 127.5 135.4
Personnel file 4.6 9.8
Price analysis file 41 51
RMS accounting file 593.1 335.4

ADP MIS

Master job file 18 26.6
Library 16 20
Utilization 20 20
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3-16

a clear distinction to be drawn. Security encompasses "the procedural

and technical measures required to prevent unauthorized access,

modification, use and dissemination" of information in any form, and

also the protection of informational materials and information

systems from physical harm. When classified defense information is

stored or processed in an autonated system, the mutual isolation of

users is called the multi-level security problem: the system must

permit concurrent processing of information in different security

classification categories, while still guaranteeing that no

classified material is made accessible, accidentally or deliberately,

to those who do not possess appropriate authorizations and security

clearances.

Privacy deals with the rights of the individual regarding the

collection of information in any record-keeping system about his

person and activities, and the processing, dissemination, storage and

use of this information in making determinations about him. Threats

to individual privacy from manual record-keeping systems are

potentially amplified in autcnated systems mainly because the latter

are faster and more efficient, and because they permit linkages

between systems and correlation of records on a much greater scale

than previously possible. 2 5

Privacy and security energed separately as problem areas in the

computer field. The former issue arose with a 1965 recommendation 2 6

that a data service center (National Data Bank) be established within

the federal government. Following Congressional hearings, 2 7 , 2 8 the

project was abandoned. Ten years later, after hearings reflecting

national concern over the latent danger to individual rights and

freedom,29 the Privacy Act of 1974 was enacted, establishing the

Privacy Protection Study Ccimission whose findings were published in

1977.30

The first apprehension over computer security began in the

1950s with concern over the degaussing of magnetic tapes, and
preventing dissemination of classified information via

electromagnetic emanations. By the mid-1960s, time-sharing and
multiprogramming allowed computer systems to serve many users

simultaneously, and on-line programming, job execution and data file

3-30
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manipulations could be p.rformed from remotely located terminals.

Since that time, solutions to the problem of physical security have

been developed, 31,32 but it is only in the last few years that the

potential of totally secure software and consequently totally secure

automated systems has appeared attainible. Significant work in this

area began when the rapidly decreasing costs of digital hardware made

economic new, co.nplex but more effective techniques such as the NBS

encryption algorithm.33 More recently, similar approaches by Rivest

of MIT, and others,3 4" have achieved a degree of success which fully

supports our belief that the necessary security will be able to be

guaranteed during the time period of concern, using a balanced

combination of software, hardware and procedural control. However,

considered in conjunction with the need for secure communications in

general, DoD requirements may dictate separate and/or parallel

systems for some portions of NAPS.
A third issue of concern to the Navy in this context, closely

linked with that of privacy, is the Freedom of Information Act, the

culmination of a long campaign in the 1960s to open up unclassified

records of government agencies so that individuals would have access
to information about themselves or information about goverment agency

activities involving public matters.-3 There is a central conflict

here which must be resolved appropriately to the interest of all

parties in each specific context; between the legitimate need of the
government (in this case, the Navy) for information about people in

order to select the "best" information presentation mode/medium for a

particular user, or in the aggregate to plan information systems; and

the legitimate desire of the individual for privacy. Furthermore,

since privacy safeguards can delay access to information needed for
making determinations about an individual or can increase the

associated costs, privacy can be in conflict even with the

individual's own interests. The major impact of the Freedom of

Information Act itself, however, in this context, is the resulting

increase in publications burden. Not only must the system be prepared

to respond to individual requests for information relating to that

individual, but it is charged with informing individuals of their

rights in this regard.

3
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3.6 S nrra rv

Because of the variety of topics addressed in tris Section, it

is appropriate at this pint to sumnarize briefly the i.nplicatins

for the NhIP3 concept of these separate trenos. Alonj with the

increased dnand for published information, we have noted increaned

costs for both mann.wuer and materials. Thcse tojether contribute to

delays in the provision of accurate information, which aggravate the

prnblems of maintenance and repair zrid are reflected in 1n4 levces of

operational readiness. In other areas, impatience with such delays

has contributed to a large increase in the individual usce of copiers.

An estimated one billion pages per year 3 are copied on Navy copiers,

increasing costs, storage problems and the difficulty of urpJating.

The increase in published information has been accompanied by a

proliferation of media (paper, microform, on-line, audio/visual) and

increased diversity of forms and formats, topics not addressed

directly in this Section, but which are reflected both in decreasing

productivity of the printing and publishing sector, and with

complexities of storage and retrieval, resulting in the intangible

but none the less apparent dissatisfaction of the Navy with its

information resource management.

We have discussed the increasing sophistication of equipments

which results in greater quantities of documentation for training,

maintenance and operation; the decrease in number and intellectual

caliber of Navy recruits, which requires the provision of more

detailed information for these same tasks, and thus again increases

the volume of material to be published. The same personnel

limitations make it more difficult to provide satisfactory printing

services afloat and, to a lesser extent, in shore support facilities.

Finally, we have mentioned the influence of societal concerns

over privacy and freedom of information, and the increased burden of

paperwork imposed by the Freedom of Information Act. The privacy

issue will be a particularly sensitive area in terms of

personnel/medical records, and in the area of matching

maintenance/repair information with user profiles to optimize

efficiency ("user/data match"). The matter of national security is

also of paramount concern in any discussion of information

3-32
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dissemination, oarticularly when information is presented in

ephemeral form and physical precautions for its protection are no

lonjer sufficient. Infor:..ation stored in forms nmt directly readable

by users can be changed or accessed without leaving traces unless

com:prehen-ive audit trails are incorporated into the rystem design,

and can be manipulated electronically frcm terminals remote from the

physical storage of the eata. Processing rules are expressed as

programs stored in the same devices and in the same manner as the

data; they too can be changed without trace. A properly desiged and

implemented co.mputerized information system, however, can control

errors and manage access to the records much more effectively than

any manual record-keeping system.

A point made several times in this section, but one which

merits repetition, is the critical lack of quantitative data

concerning all aspects of Navy publication. An unambiguous

categorization schema is urgently needed, to serve as the basis for a

focused data-gathering effort. This information is essential not only

to NAPS development, but for information resource management

accountability.
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4. SYNTHESIS OF FINDING3

4.1 Problems to be Acuressed by NAPS

Sections I anri 3 of this report examined sine of the proolems

which affect the publication and dissemination of Navy information

packages today and are likely to do so in the future, and also

reviewed some of the constraints which will affect any proposed

solution to these problems. For example, the poor quality of much of

this printed material is due, in part, to the conbined effects of the

requirement for commercial procurement and tne selection of the

lowest qualified bidder. The study team has no desire - nor charter -

to propose that either of these policies be abandoned. However, it is

possible to change their effects upon the Navy's printing and

publishing system, by changing the nature and structure of that

system.

From the extensive literature review, and the interviews with

personnel from both industry and the Navy, which were conducted as a

part of this study, a large list of such problems was identified

which bear directly or indirectly on the NAPS concept. Some of these

have been discussed in detail in this text, others have been

mentioned only briefly. They do not constitute a consistent set,

being collected from such a wide spectrum of sources. Possibly it is
not a complete set, either, although it is unlikely that major
p-oblem areas have been overlooked. Apart from eliminating outright

duplicates, and compressing original problem statements, the study
team has made no significant changes in summarizing these identified

problems in the following categories:

Quality:
Poor quality of printing procured cmmercially.
Poor formatting.
Delays in updating cycle for technical information.

Quantity:
Increased production of print-on-paper.
Paper wastage due to poor formatting.
Paper wastage due to discarding poor copies.
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Patpxr w.stanj( dur, to unroce:3ary rrplication of
forms, ocOCUints, etc.

Paper w.-stje ou to ciscaridnj obolcscent
mater iai.

Incrcas,:a cro.iuztion re2Jircm~nts of the (osr'umn z,
especially C'.1ET.

Growth in tcc xn cc1 iioratjo: p-er system.
flea- vy us2 of Navy copiers.

Time Delay:
h._ time betwen drl i v ry of Wr,.,,:r, an c,: iv-ry
of technical information.

lurnaround tiric in fIllinj reqjests for printir:.

Convenience/L1f f iciency:
Lack of interface with ,,nr6 processors at *iich

materi zl is roriginated.

Cost:
Information generation is cudget-constrainci-.
Increasing labor costs.
Increasing eqjuipnent costs.
Increasing paper costs.
Increasing site support costs.
Increased costs of information resource
managtrient.

Increased per-item costs of publication.

Regulation:
JCP regulations on comnancrcial procureients.
Wartime contingency capability must be
maintainea.

Classified printing and publication must b- (one
in-house.

Paperwork burden imposed by government regulations
in general arnd the "Freewcm of Information Act"
in particular.

Interface with areas of responsibility oriented
towards "Automated Data Processing".

Management:
Increased diversity of media.
Increased diversity of forms, documents, etc.
Control of information is more difficult as

paper production increases.
Retrieval of information is ;mre difficult as

paper prcduction increases.
Lack of skilled pzersonnel to implcnent new

technologies.
Bu&.jetary limitations impediing improve-nent of

in-house publication capabilities.
Necessity for shore rotation of military

1 ithogrraphers.
Productivity is [poor in office tasks.
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Productivity is poor in the Federal printing
and publishing sector.

Quantitative publication ; rkload da.ta are
i nadequa te/unava il able.

Other:
Depletion of paper as a natural resource.
Security considerations.
Privacy/confidentiality considerations.

The categorization of these probleias in many instances was
highly arbitrary. In some cases, also, an entry is a consequence of

one or more of the other problems listed. Issues which were

specifically addrezscd in Section 3 but not included here since their

primary implica on for NAPr- in Lme concomitant increased burden

on publication services, concern increased sophistication of weapons

systes and 3ncillary equipment, and problems associated with armed
forces recruitment and training.

In Exhibit 4.1, the problems here identified are associated

with suggested mechanisns for their potential solution. For example,

under the category of "Time Delay", entry 13 relates to the long

turnaround time in filling requests to NPPS for printing services.

While automation is certainly indicated as a means of reducing Ltis

delay, the study team believes that this approach will be effective

only if it is accompanied by the imposition of appropriate media and

format standards, an integrated management structure, and essential
training/education programs. It may also be desirable to review and

conceivably modify JCP regulations regarding commercial procurement

(in wording only, not in intent), to avoid breaking the electronic

chain which maximizes preparation and production efficiency.

In the following subsection, we review briefly the current

status and anticipated developments in the printing and publishing
industry. Subsequently, we examine supplemental technological

opportunities for addressing the problems identified here, based upon

an extensive evaluation of the state-of-the-art, and forecasts, the

details of which will be found in Appendix B.

4.2 Printing and Publishing

4.2.1 Introduction

It is difficult to prepare either a state-of-the-art analysis

4-3
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or a forocast of capabilities in the printing -:nd pulizhiin]

industry, in part because of the difficulties discussed in Section 1

concerninj cnmnginj definitions ana terminology, anu in part cccause

of the lack of meaningful quantitative indicators. A variety of

substantive analyzes have been preparec, however, in the courst- of

recent studies (!-ce for exanple references I through u in subsection

4.4). The reader is referred to these sources, "woose content will not

be duplicated here. -onsequently, this discussion will not attempt to

be exhaustive, but rather will address a few significant features and

recent developments regarding this broad subject.

Navy publisning generally entails the mass production of

documents such as instructions, standards, forns, manuals, catalogs,

directories and reports. At present, most of this enploys paper as a

medium, although large-scale conversions to microfilm are in

process.' Two systems currently operated by the Navy are of

particular interest in this context, since they differ markedly from

the conventional process to be described in the following subsection.

The first of these, TRUMP (Technical Review and Update of manuals and

Publications) 8 is used by NAVAIR to convert existing technical

manuals to microfiln, and subsequently proviace autom-ated updating of

the microfilm copies. System input for text is by 35 mn microfiLn,

which is scanned by an image processor and subsequently stored in

magnetic core meory. Graphics are merged later from 105 mn film. The

output film is pro"cessed and duplicated, or used to make printing

plates. A nVSEA system, ADPREPS (Automated Document Preparation

System) 9 is used to prepare new technical documents. High speed

photocomposition is enployed, to prepare camera ready copy from

cassette tapes produced at video display terminals. Graphics are

added manually. The final document is published by the NPRSO in paper

or micrographic form.

In the following paragraphs, we review briefly current

practice and anticipated developments in publishing. For the long

termn, however, as implied throughout this report, we si-e the primary

focus shifting to electronic distribution in the context of Navy

non-tactical infortation. The technologies pertinent to this concept

are discussed below, in section 4.3. Consequently, in section 4.2.3,
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tne icZusso,1 of lintici-:tec ,:v',ln;;.:.nta Is ,ir c ti, Cru an

overvi,.w of putlirrirtj practicecs rather than to',.,wrcn tt .i tec',niOJies

thelsel ves.

4.2.2 Statof-t,,-Art

Th u:. of elcctrnnics and co,,ter tC .l. ic s in --A ! I ascS

of publni is rc;tiJly spre.eii thrciuj"oLt thl industry. Air<a., :y

the vast majority of U.S. nEwspaters are is'vjj electro::call,

fro-. tiie initial keyinj of a story by a rejiortcr throuf:. to the

co.nFposition ants typesetting of comx~s galley, in the c.'Lse of

magazines, the concept has expand.e.o to encncnpass full page

conposition, incIudin all illustrations, as wall as elcctronic

tran&aission for typesetting at remote printing facilities. At the

other ena of th!. -rocess, the Library of Congress no longer .1-intain:

a vast pre-printed inventory of its library cards from recent years,

but prints cards electronically "on de.aana" for a specific user,

using a laser xerographic printer and a magnetically stored data

base.

A publisihing system includes in general the folloting broa

functions:

o text input/edit

o graphic input/edit

o ccnposit ion/typesetting

o replication

These are examined individually in the following subsections.

4.2.2.1 Text Input/Edit

This may be accomplished in either interactive or batch ak-de,

the former process utilizing simple keyboards or video display

terminals (VDT), w.iile batch mrde involves OR reading of previously

typed materials, magnetic input, or microfilm. The output of the

keyboard or VDT may be routed on-line to other equipment for

composition, etc., or it may be stored (on tape or disk) for later

batch input.

Optical character recognition of handwritten text, or voice

input, are not onploycd in production runs at this time, except for

experim.ntal purposes. Available OCR devices generally impose strict

limitations regarding the format and the kinds of acceptable

4-10
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handwriting; equipment purporting to be free ot such constraints n.-.s

thus far provcd unreliable, and very slow because of the frequent

need for operator intervention. The present use2 of voice recognition

is limited by small vocabularies, simple syntax and/or restricted

population of speakers. It is inore applicable at this time to

applications such as process control rather than to the field of

publication.

However, as stated previously, both of these techniquas are

being investigated, and it is anticipated that voice input at least

will be incorporated in NAPS-2000.

Most commonly, the greatest benefits can be derived from new,

technology if the data can be "captured" as early in the

editorial/production process as possible, and advantage taken of

electronic tools from that point forward. These tools include the

capability of on-line editing, revision of previously input material,

multiple use of previously input material, text analysis, and very

powerful formatting and output controls. This rormatting function can

frequently be accomplished without requiring that the user imbed

esoteric coniainds in the text file.

4.2.2.2 Graphic Input/Edit

At present, some forms of graphics (e.g. photographs and line

graphs) can be processed electronically, but only at considerable

cost,lU and by the use of extensive storage. One continuous tone

drawing of television quality, for example, requires about lU5 bits.'

Most graphics are handled separately from text in the form of

micrographics, as in TRUMP and ADPREPS previously mentioned, or by

using data compression or reduction techniques.

The NTIPP study, previously cited, estimated that 30 to 40% of

the pages in technical manuals contain some form of graphic.

Origination and updating are therefore highly labor intensive where

separate handling is required, and this limits the improvemnent in

total production time which can be achieved through further

automation of text nandling procedures.

There are thus major advantages to be gained by data

compression/reduction through digitization, but progress in these

areas is slow. Video disk and other mass storage technologies will be

t

4-11



ixnf c alin al-lowi n~ th acrg inj of text In!d graplic:c in d-i,1i tad

Ior!,i, with consoaucnt reduction in stora.3e r-20Uircments, but the

problems of draftin-j anci edi tingj qrap;iics reiliin. lmprove.:ints -'re

will co.pne first through yrziphic sIltware research andi be:tter use of

du.:J1 mcdi a, for exb.iaple( a plasac._- display which ca n co[iibirlc o

projoctod image: with a digitally gjcncratod displaiy.?

The coxbi nat ion of di-j iLi zrd 4rlsphics L.:id interactive Iciscaljvs

provices a p.rfltool for page makeup. U's >~ws-- and *irlld i~ennrt
has been proeaucing all editorial paqes in thic fl-shion since

mio--lY??. All line-art, half-tones and- scre-n tint back,.rounds_, -

including cohered screens and spo~t color, are digitized anci storei in
an (Atex) text processing CcOMputcr. Pages are set on a C'T typesetter

at the central office for proof purposes, ana transmnittcd
electronically to remote printing plants, where they are "typeset" on

film ,hi(_h is used to make printinj plates. By the end of 19bO tncy

are expecting to use interactive graphic display tubes to speed the

process of assembling page elements, and will also digitize L.ncj

tran~anit color separation. Ultimately an increasinig number of firls

will adopt this approach, especially wrecompl(-te peg ,s are to be

output to an electronic printer or laser plate-aker.b

4.2.2.3 Comiposition and TJypexsetting

Because composition involves a large number of jud; npntal

decisions concerning the best use of space, necessary relationships

between text and graphics, as well as aesthetic appearance, it is

highly labor-intensive. Recent efforts have focused on

photocomposition or electronic composition as a substitute for

linotype and monotype processes. Electronic ccuiposition has advanced

to tiie stage vuicre thore now exist:ll

o Systems employing cathode, ray tubes to place images on
f ilm, pnotographic paper or plate aterial;

o Systemns employing either off-line digital computers or
internal logic to perform the functions of hyphenation,
line justification and page makeup;

" Systems produciny multiple fonts of profx-rtionally spacoa
characters; and

o Systems prOOIlCAInrj final output with a lino resolUtion of
not less th'An oUL lines per inch.
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Coupled with these developments is the emerging role of

photoconposition in the typesetting industry. The advantages offered

by these techniques difler according to the application, however.

One-time works are not necessarily produced most economically by a

computer, except where pige makeup of sone cmnplexity is involved.

A typical exanple of the state-of-the-art in photocomposition

devices is the Information International high performance MA. unit,

with coinposition and typesetting, used in TRUMP. It is expensive ana

relatively slow for its price range, but unicue in its ability to

merge text and graphics.7

Composition systems for formatting, page makeup, and the

inclusion of digitized graphics will see great advances in technology

ana functional richness in the next several years. Systems capable of

performinq each of the necessary functions have already been

demonstrated, but integrated systems remain deep in the research

laboratories, as yet.

Improvements to come include systems which are capable of

dealing with form and content simultaneously, systems with (perhaps

interactive) hyphenation and justification routines which are

adaptive as the page layout changes, and display the results

immediately to the user, systems capable of the interactive creation

and scaling of synthetic line art, and systems capable of the

inclusion of all of these, together with scanned-in art and pictures,

in interactive page makeup. Increasingly, such systems will also

possess the capability to deal with color specifications for text and

synthetic graphics and with digital color separations for scanned-in

graphics and pictures. 6

4.2.2.4 Replication

Under this heading are included paper printing, reprographic

copying and film copying. The first of these is a well-established

technology. ]he machinery for high production levels is sophisticated

and expensive, so that new developments are introduced infrequently.

Plate making and binding constitute the major bottlenecks in what is,

overall, a high speed operation.

The reprographics area has benefited from recent technological

advances, supported by automated document feed, and output collating
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ani bindin,.j. IHo.ever, the! cost i:.r copy remains higjh comparuce to

Z , nJ :m], aria its uce should therefore be restricted to low quantity
:',!ications.

Demano printinj is a concept which ori-inted in tne microfilrf

market, whore a "aster'" storedc on magnetic tape in a central

location (or at many distributcu location:_-,) is used to proucc a

nicrofil. and subr:fqucntly a limnitc] number of printed copies only in

tihe number needed. The proccss is fast and economical,an-

publicationz support can be local, thereby avoiding long publications
turnaround tim-2, rcducing packaying and transportation costs, .na

eliminating or reducing the need for large central docurcnt

repositories. The term is now applied also to the proauction on

dumanD of single paper copies of electronically stored informntion

from on-line data bases.

One of the more recent developments in electronic publishing

has been the introduction of laser xerographic output printers

capable of producing reasonable facsimiles of graphic arts aIity

typefaces, and of including these along with line graphics and

perhaps halftones on fully made-up pages. 'These devices are capDb/ie

of producing the entire press run of limited-distribution

publications directly from the electronic memory to the final printea

page. It is one of these devices--a modified version of the Xerox
')?0d--which forms the basis for the Library of Congress' card

printing systan mentioned earlier.

Electronic printing using laser xerography has also been

applied to the color xerographic marking engine. This type of

electronic publishing output has applications even at the

high-quality end of the spectr,-n for publications in which the final
product .s to be typeset and printed on gravure or offsct color

presses. The electronic color printer allows pre-press proofing of

color masters without extensive (and messy) photographic techniqu2s,

which produce colors that are at best approximations to those which

are obtained from a printing press, since they (unlike the

xerographic ones) are formed in a different way.6

4.2.3 Anticipated Developnents

A major concern is the increasing volume of material
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published, a topic touched upon earlier, in Section 3; publications

have been increasing almost exponentially throughout this century,

the precise rate of growth dcpcnding on the subject area. This point

is further demonstrated in Exhibit 4.2, which shows the total sales

of U.S. printing, publishing and allied industries sinzce 1950,

projected to 1990.12 The micropublishing area is growing at an even

faster rate. The dollar value of micrographic equipnent sales and

rentals for micropublishingl 3 is shown in Exhibit 4.3 (,nte change of

scale compared to Exhibit 4.2). In 1970 microfiln represented .25% of

the total printing paper market; by 1985 it is projected to have

reached 1% of the total.1 3 Total revenue of the micropublishing

industry was $57 million in 1972, and is anticipated to reach $4U0

million by 19b0.14

The techniques employed within the industry are also changing

rapidly. Within the realm of "traditional" typecasting, the ti.e

interval between the introduction of new techniques (Exhibit 4.4) has

decreased to the point where changes are continually occurring in

some portion of the industry,l and the whole concept of typecasting

is rapidly becoming obsolete. New printing equipment has abolishhi

the use of molten lead; the stereotype plate, a piece of metal unon

which a raised impression of the type has been implanted for

letterpress printing, is now frequently a flat photographic

impression for offset printing. 1 6 The plate itself can be abolisned,

and printing can be accomplished directly from the original without

the use of an intermediate plate or master. 1 7 A computer can print

directly onto paper the material required, or send it on a telephone

wire to a hane printer, or through the air to a television receiver.

Although to date computerization has concentrated primarily on

processes (e.g. electronic c(xnposition) clearly within the bounds of

traditional printing, the introduction of non-inpact page printers

(e.g. ISM-3b00) and computer output microfilm have transcended those

bounds. More recently, Xerox has introduced its 9700 Electronic

Printing Systemn which operates at the speed of 2 copies per second

and provides multi-font composition capabilities. This cannot be

considered a substitute for line printers, but is more properly a

combination of photocomposition and electrostatic duplicating
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EXHIBIT 4.2

TOTAL SALES OF U.S. PRTNTING, PUBLISHING & ALLIED TIDUSTRIES
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EXHIBIT 4.3

SALES AND RENTALS OF MICROGRAPHIC EQUIPMENT FOR MICROPUBLISHING

1,000

7
7

7
7

7

100

0

Cii

1 L

Yea

jw w m-,w-10p



EXHIBIT 4.4

50 YEARS REO'JIRED FOR INTRODUCTION OF N4EW TY'ECASTNCG TECHINIMUE
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equipment. With a monthly production capability in excess of one

million copies, the present cost of the Xerox 9?U0 constitutes the

only factor prohibiting .aass installations.1?

These technological advances are having a marked effect on the

industry. An estimate by Dataquest, Inc. of the volume of hard-copy

ousiness document generation throughout the United States in 197

indicated that 2 6.6t, or 220 billion copies, .ere generated on

co~nputer-driven printers, and 2.3i (411 billion) on copiers or on

xerographic and/or conventional duplicators. 17 By 19o3, electronic

printers are anticipated to satisfy 40% of this (business) market,

and 5l% .y 199.16 This growth will be stimulated by many factors,

including: faster and lower-cost communications (both local and

cross-country); increasing costs and decreasing availability of

clerical enployees; larger and cheaper data banks, plus automated

document storage and retrieval; improved performance, features,

reliability and costs of electronic printers; the availability of

high quality graphics and multi-color capability; and higher paper

costs and paper shortages.

This change will occur not only in business co~niunications.

Lancaster predicts, on the basis of a Delphi survey, that by 196o 25%

of all newly published technical reports will be publishea only in

electronic form, and by the year 2000 this figure will rise to 90,. 1 9

Of even more significance is his estimate that tnis percentage (90%)

of electronic publication for such reports could be technoloqically

feasible by 19bl, and economically feasible by 1992.

The anticipated percentages of copy volume produced using the

four primary imaging technologies are shown in Exhibit 4.5.18 Other

contributing technologies are: fiber optic xerography (3% in 1983,

10% by 1998); electrostatic styli (3% decreasing to 2i); and thermal

matrix (steady at 2%). The dominant technologies for various time

frames, in terms of output copy volume, are listed in Exhibit 4.6.1d

Note that laser xerography is expected to be both the fastest

growing technology, and the dominant technology for high speed

(greater than 40 copies per minute) production of hard copy,

throughout the rest of the century. This is the technique used by

both the Xerox 9?00 and the IBM 66?0.

4
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EXHIBIT 4.5

PERCENTACE OF ELECTRONTC PRINTER COPY VOLLU.E PRODUCED BY VARIOUS TEOCliOLOGIES
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Impact printers:

60 1. Fully formed characters
2. Matrix printer

Non-impact printers:

3. Laser xerographic
4. Ink jet
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EXHIBIT 4.6

DOMINANT TECHNOLOGY BY COPY VOLLTIE AND TIME FRAIE

Year

Copy Volume 1983 1988 1998

0- 20 copies/min. 1 1 4

21 -40 1 2 4

41 -75 3 3 3

76 -100 3 3 3

Over 100 3 3 3

Key:

1. Impact - fully formed characters.
2. Impact - matrix printer.
3. Laser xerography.
4. Ink jet.

4

* 2
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In c _1:ry pv Iw jrr t r ,n d i n r c cx n t ye-ar - ar-:,: f or t I

for-.,.ecble futuire is for n incrroas nqj appl i cition of eetoi

tccln i iues 1' i I (i>ct: f pt)'o i e in A.~ I co( te-.>& ttexl

peeir are-i tve -.m-_-t t A1rJ L7/SLC_-nS 1h,_V- I.e-.n ave ilzchic for alot2u

yearf-, th.- cm..rciii uae.- of vioco :ermnc-l for tcxt c.-iitinj haf:

spurrW, a x.jor rx io.'I'M~ f irs;t cIr-rnic n~r~l.;Y_-tO~n

inra~l~ a Lmr~er~o ~ ~wsinl~j2. Sir._:* Ltwn, virtu:2,.iy Overy

siealeU. S. a.cverh,-s installec or p1, en -o nsllsuch a

ry.st.. :r. Somer. ;aru ole~ n a r ,cn nriratirln. !;senj an ts'are

now invadi%. T;Ajazines, govern;ment agencies and "ir-p;lant'

do,_ir.;,.taticin cent;ers.

In th- Inn rurn, however, electronic zublishin] -sen will

do miorc tha-n provide a be2ttrer means of prodJucing "traditional"

publishec-l xrterials. They also- providc a bDrid,_]c into a worid in wa-ich

infnnriation is store-d ard transported in digital formn rather than as

ime cs on Pa(:per. v~ith the increa-sed lntiejration of electronic

procecsses into the publishirrg in'du try, it becomes less efficient

arbitrarily to break the electronic chain of informaztion ciclivcry

fro.n genera-tor to user. Lilitally Stored informiation mazy be

transferred to papecr when, wbere, ans cis neec-d. it mazy never be

transferred to pa-per at all. T1he "publis;her of the future" -nay think

of himself as being in the information busine2ss rather than the-

document publishirkg business.

4.3 Technnl-ocical Opportunities

4.3.1 Introduction

A spectrum of technologies potentially u,;plicable to tnce NAPS

concept was examined in terms of the current state-of-the-art,

togethe r with quantitative or qualitative forecasts for the timfe

period of concern. The major hardware categories, frci-n the point of 1
view of iAP3, ;ma./ be identified as follows:

o Central processing

o 11iain :vaiiory

o Mass storage

o Input
" Ou t pu t

o Cc'anui cations channels.
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In th, following subsections, each of these technolojy arcias is

reviewed briefly, in terms of those characteristics of value in this

application, and their anticipated trend over the evolutionary

developiient periods of '1PS, i.e. the present status, and projections

for 1985, 1v9J and 1995. This information is presented in su mr-ry

form in Exhibit 4.'. The Section concludes with an outline of two

sppcicl applications of particular concern to NAPS.

4.3.2 Central Processing

The architecture of the information hanolini s vsteii !as been

based until recently upon the central processor as hub, with main

memory, mass storage and commnunications interfaces, structu d as in

Exhibit 4.8 Two developments have been occurring in paralli which

affect the central processor concept: the evolution and subsequent of

blurring of the distinction between mainframes, mini-computers Can]

micro-computers (based originally on size and price); an.-] distributed

processing, wherein the processing is shared between multiple units

(mainframes, minis, etc.) working ii synchronous or, nore commonly,

asynchronous fashion.

Key characteristics for the- central processor, in hiatever

manifestation, are measures of performance and of cost. Performance

can be evaluated in terms of speed (e.g. average operations per

second), or as a composite in terms of operations per dollar (or the

inverse, cost per operation). For all three processor categories,

cost is decreasing and performance is increasing almost

exponentially, and these trends are anticipated to continue through

the renainder of the century. In the smaller units, however (micros

and small minis) , the cost decrease may not be as apparent, since

greatly enhanced capabilities are being offered to users

commercially, with little or no decrease in price, as opposed to

drastically reduced prices for equivalent capabilities.

A more qualitative criterion for evaluating processors is the

ability to perform complex operations. This capability is also

increasing, particularly with the snaller units.

Reliability is also increasing at a dramatic rate, to the
extent where it is no longer a key factor in the decision to

purchase. Environi-ental constraints have also disappeared to a large

4-23 4
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e-xtent 'withi t~- lciteat 1mcrat io;- of nqu s.1

".~ a in inrics

In 0-!- hi erarchy of nvr.nlvlthc_ ~.- .ain iscflr' .

ap:,l icoJ to ti!c7' tora-1c location-. cnitaini r. th- sof tae 6x data

pr_,r taininj tn ai particu,:r, curre.nt zaLr.jl-.tion. This definition

CXCI 11,1C )Lh Uv hi j ~l-spneu r(-.jist.ors u.-cc for v-y sir t-1, or.ii

( ;r~ ~fl i iv~v j Lrilc-jit> .lii -r55 r ir ni ultj ;aii

at th:Z otva cnr! of tile :etumi, the 1 2 : t or'. C ei ts' _rS qtust ic

or rans-o.rn-accc- ,-j wi i is uzed for irf rc2 :nt. y-icv~ or arcnivaL

materiail. Main xienOoricS are uriversi.7llv of t'i- ra: r_cm acciess v r let,,;

thA is, access to a oarticular iten of infor.mation is oit~e

directly once its location is k':nwn. Sec'uertial searclh~ng is rot

required.
ISince the introduction of integratea circuits in tho oarl-

l97(is, the- use of semiconductors hos incrcasc6 to the ixiint where 'ut

of all main meTtories are now of this tyrx2. 7most of th.e- renalninj 3ut

utilize fe:rrite cores. VIhiie this proexortion has cha-n,]e crastic.Iliy

dur ing rcent ye:;rs, tnce cost per hit. of vIain r, -mory hasecxS r

steaCily at approxtpael 4U; per year regar-uless or the,-' n

type e;mu"loyed.

Chzaracteristics of main memories wnich are of particular

interest are the cycle time (which controls th.e time of access to a

particular uniit of information) ; the cost, and the capacity. In

current sy.sLr.msu, these last two factors6 are usually related. In

general, a processor is purchased] with a basic mcnory paickage, whiich

can th- - ;.;:creased incrc.nentally, at adJditional cost, up to a

certain maxi~nun size.

The2 speed (inverse of cycle time) of main memorics has been

increasirig at approxLxately 30t pe4-r year ovcr the past thirty years,

while the cc.pacity has increase' at about 226 Per year over th,. samre

per iod.

4. 3.4 Mass Stnrage

Originally, mass storage units for information handling

systerns were seqcuential in nature; that is, item number 13b, for

exzcap.le, would, tike longer to r(:triove thnin itemns nanbercu 1 throu-gh

13L), sincc these would havc to be traversed before itpm 13b was
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reached. Th m,,diun of storagje was usually a dru:n or tar.e, and
althnugn subscgqunt improve.nnts (such as head per track) reduced the

access tine (for example, the search for item nunber 136 could start

at item UO0 rather than at item 1), the sequential nature was

retainedJ.
More recently, randon access was achieved at this level of the

storage hierarchy through the utilization of magnetic disks, whose

development continues at a rapid rate. For both disks and tare (th2
use of magnetic crrs is now very rare), the cost per bit has

decreased by roughly two orders of magnitude over the past twenty
years, and continues to decline at a lesser rate.

Access time has declined somewhat more slowly, particularly

for ta es, but disk capacity has increased sharply, and will continue

to do so over the next few years.

Throughout the remainder of the century, the major changes

anticipated in the area of mass storage are the entry of video disk

systems into the general marketplace; the use of microfilm or
microfiche for input to the ccxnputer system; and the development of

I sophisticated text entry systems which will allow the input of

printed information, previously generated and stored, without human
intervention other than the physical handling of the mediun.

4.3.5 Input

I The early computers offered a clear distinction between input

and output operations. The former was achieved usually direct fron a

keyboard, or indirectly through (previously keyboarded) papr tape or

punched cards. Output was usually via a printer, physically separated

* from the input devices. ,inre recently, input and output functions are

co-located in a terminal unit, which may or may not reside at the

processing site.

The major types of input applicable to tne NAPS concept are

keyboards, optical character readers and direct voice input. The cost

of a simple keyboard (a "dunb" terminal) is decreasing, but this

trend is less significant than the increased utilization of terminals

with a varying degree of processing capability and built-in storage

("snart" or "intelligent" terminals). I
Optical character readers have the advantage, as mentioned in
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the ~ .. ..ever ,rapid pro~re,:s in te:aesi.atcrar

4.3.u pu t

Foi- 3n autrx-r.,:tecd :Qiblishing syste-i, such :is NAPS, tn- tyze- s of

output wilein ire of interest include primarily printers, vi sual

d isp)lays, :cria c-ud io rcs 'onc. (Con~troutput ni--rnfilm is- of

concern only as an intermconeiate storage Techanis;-. ) The early

printers u-;es-G in sucn :5,n-)Iication3 were of tric Liozacr. ty.se, ari-i Uiu3

severely limTitedA in s x W. Recent devclopm-,ents nave te-nded- towa-resF

the, introduJction of onIrctPrinters, which currcntlv ran i1r in

seofroat 10 characters per seco.jf CcomparabIle to the in:nct t;:

to as hi~h as lO,Uo' lines per minute for electrostatic, xerogr,:p;ai

or ink jet printers. Pia--c printers are also now available wnich can

provide, usually at auditional-. cost, output on both siad s of th-2

papser, colorced grophics, the mixirng of type- fonts/sizu-S (-n, the ae

sheet, and selective editin.. it is also possible to ]enerate fore-.s

and insert variable data in a single operation, avoiding

pr c-pr int i ng.

Visu~1 displays have achieved great advanccs since the~ e,?rly

use of cath('d e ray tube.s. During rrecent years, the cost per unit has

decreased ap';roxim-ately 3ut per yeiar, wile the nwibe!Ar of ch3racters

displayrd has increasedI between 9 and 7 1/ pe-r year.

The introduction of flat displays is Occurring at a rate

slower than originally anticipated,, but plasina, electro-luninescent

and liquid crystal cievice-s are exp cted to play a significant role

d~uring the 1U-2U year timec-fr,-nc,, and will certainly be useful to

NAPS, particularly for technical inforination where envjronm ntal
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con-traints ray be critical.

Audio output is of liMiteu ca:;lication in this context, but
those applications nay bo extremely vaiuasle. Th e trcnfiqus to be

utilized include botn tre combin-,tion nf pre-recordcd segnents or

syllables, and the use of audio synthesizers based upon LSI

technolojy.

4.3.? Cciinunications

The utilization of a rich commnunications environnlent will be

critical to the NAPS concept. Quantitative measures applicable to

this environment are of limited utility. It is more important to

recognize the rapid expansion of communications services and

capabilities. For example, the introduction of packet-switching in

combination with local conunications (e.g. ring) networks offers the

capability of alternative routing and :he provision of co,,Lnunication

between a large number of widely distributed users. The addition of
microwave systems and satellite relays extenas this to gloDal

coverage, with broadband (high capacity) capability.

During the past twenty-fiv years, the increase of re.note

terminal to ccmputer, or ccmputer to coiputer, telecrnunications has
been dramatic. An estimated 7oiY of all systems co!anercially cvailable

today have communications capability. The distributed processin3

concept thus offered is essential to tne NAPS concept descrixei in

Section S.

Of great significance in the consideration of strategy options

for M-\PS Lnplementation is the availability of value-added networks

such as Telenet, Tymnet and Graphnet. Services such as these fill a

need primarily for the low-usage custoner who wishes to pay on an "as

needed" basis; at the other end of the spectru.m services being

developed by organizations such as ATT and IBM offer capabilities

such as switching and routing, message storage and delayed delivery,

mixed terminal interfacing and administrative monitoring of usage.

Thus, the communications environment will provide over the

next 5-25 years not only the needed bandwidths and number of

channels, but the types of software packages and control mechanisnsS
essential to the feasibility of the NAPS concept herein presented.
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Iik~y tor acwt fo-lr th-2 lar rc nxrir f dolla rs sp-nt in -

U.S. ,,Yr(I processciim -P.rketplace, by the early 19n~s, raoi~ n

Stamd-alo.ne ciscliw Unit.

This area is anothcr imstance hn..r(, toe ]omiint trerd i.,. Fo-r

greu-tly increzased ca,_ab ility rather than for 6rratcderaroa

price. iverage stori-; : czapazity is incr-asin]- staal,_ily, io s prin'tr

speed. The price of sharEd lrogic systems, whiMch are becnTnin3 both

lar-ger anid more flexible, aprsto bte nerai~ TilE. tnct of

stand-al one_ units is i ncreaFsi ng so.meiwhot , th i7 increase i

a c c m p._,n l e g~ rca t cr s-op'. st ic at io n. I n J (i.n ra t ti - r :te o f

developnent is li Kely to bDe gov-rnori by tthe.+ prnv i-ion 01 t he r-cdril:

software an:3 manufalcturer -uppr t.

4.3.b.2 Teletext

One special type- of service,- of cornsid-rale nLnj~~ct

NAIPS is exempli ficd by the Vie;,dta sys tee, a Cniieu)trrtn nrn

service introduced in the early 19-'Os by the- British toct office. Tihe7

ViewAdata termninal uses -in ordinmry television set as a diszclay, a.nd a

telephone provides a link to the- conputer for infor.n--tion retrieval

and message switching. Tob send a message, the user (provider of the

service) type s in text, and suppl ies the Viewdata nuninr oif the

intended recipient, who then receives the message the next timQ he

tclephones the- Viewdata compter. Alternatively, the ccmnputer can

call the recipient's telephone nurbcr, indicatirg with a special tone

that a Viewdata r.Ersaje i:; to be sent. The2 recipient the~n turns on

his TV terminal arnd rccoives thce ;,esacge. The system is not dc'signed

to do any kind of sophisticatrd word trocvs.:ing or office tasks.

More ccnmplex systcms bn:sd on the sc.no bar-ic principles, are

boing tested in the U.K., Canada, Franc,_, Netherlands and Japa)n.

4-34
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5. SYSTEMI CONCEPTS

5.1 Stratcv Dovrlorrcnt

5.1.1 Strategy Generation Criteria

At the macro-level of conceptualization, which is ill that it

is feasible to accomplish at this phase of the NAPS research and

development program, there are few factors w ich can be cmncloyed for

the generation of alternative strategies. The initial questions

formulated by the study team for discussion with personnel from

NPPU40 and rn'N, SRL7 were as follows:

o Mho owns the system?

o Who operates/staffs the systcm?

o Who manages the system?

o How is the systen funded?

The first three of these have the same options as regards

possible strategies: the answer in each case could be the Navy,

industry, or a Navy-industry mix. It was agreed during the

discussions that Navy management constituted the only acceptable

policy in this regard, so this question was, in effect, dropped from

the list.

A number of funding schemes were offered for consideration,

including both capitalization and operational aspects. For example,

initial capitalization could be accomplished as a line-item in the

Navy budget, or through NIF funds later replaced from revenue, etc.

However, it was finally agreed that this was not a factor which

should be considered in the course of strategy generation. Wnatever

strategy is adopted, Navy funds will be required at least at the 6.2

and 6.3 levels, and a whole spectrum of alternatives for both

operational and start-up costs is available regardless of ownership

and staffing decisions. Consequently, funding considerations were

postponed until a later phase of system conceptualization, during the

evaluation of the costs and benefits of alternative implementation

schema. Similar considerations apply to such factors as dedicated
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versus time-sh-3red equipment, or lease versus buy (except in on far

as this relates to the question of syrstan ownership).

We are thus reduced to a base-set of two criteria for strategy

generation. The system may be owned by the Navy, or by industry, or

by a mix of the two; and it may be operated by the Navy, or by

industry, or by a mix of the two. In practice, of course, the number

of possible "mixes" is virtually infinite. For the current purposes,

a set of seven broad strategies was defined, each based upon overall

Navy system management (although facilities management may vary as

appropriate to the ownership/staffing configuration):

(1) Navy ownership, Navy staffing.

(2) The Navy owns the bulk of the system, some equipment
being industry-owned. Virtually all operating is
performed by Navy personnel.

(3) The Navy owns the bulk of the system, some equipment
being industry-owned. Most of the operations are staffed
by industry personnel.

(4) Navy and industry ownership of the system are about
equally divided. Most operations are staffed by the Navy.

(5) Navy and industry ownership of the system are about
equally divided. Most operations are staffed by industry.

(6) The bulk of the system is industry-owned, although the
Navy owns some equipment. Most operations are performed
by Navy personnel.

(7) The bulk of the system is industry-owned, although the
Navy owns some equipment. Most operations are staffed by
industry.

5.1.2 Strategy Evaluation Criteria

We perceive five major areas as being of significance at this

level of conceptualization in evaluating the seven strategies

itemized above. These may be categorized under the following

headings: flexibility, performance, admininstration, feasibility, and

technology transfer. Each category has associated with it a number of

parameters, or measures of the extent to which a particular strategy

satisfies its requirements. The list of such measures may be extended

almost indefinitely. In the present context, the parameters chosen by
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the study team are listed in Exhibit 5.1, and defined as follows:

BreadJth of Application: The extent to which the system can
support extension of critical functions, and absorb wrrkload
increases.

Security: The extent to which access to data and facilities
can be controlled.

Response Time: The delay between request for and provision of
a spec fied information package whose content already exists
within the system.

Size of Data Base: The quantity of current information held
within the system whose publication may be required by NAPS
users.

Availability: The percentage of real time during which the
system can support critical functions.

User Interface Match: The extent to which the system interface
(input/output) conforms to the capabilities and needs of a
given operator and/or activity.

Manageability: The degree to which the system lends itself to
efficient administration of its components.

Skill Level of Personnel Pool: The degree of success
anticipated in nixration of the system by available personnel.

Technical F- .bility: The probability that the technical
capabilitie plied by this strategy will be available at the
required time- rind.

Political Feasibility: The probability that the strategy will
be politically acceptable to the Navy and to Congress.

Economic Feasibility: The probability that the strategy will
be econcically viable in the required time-period.

Technology Transfer: The extent to which capabilities
developed by individual industries or jointly throughout the
private sector are transferred to the Navy environment.

Additional pertinent parameters not considered here, but which must

be addressed in the next design phase, include: capacity (jobs per

system size or cost); efficiency (cost per job); throughput (jobs per

unit time); privacy and integrity.

5.1.3 Evaluation of Alternative Strategies

The study team performed an evaluation of the seven strategies
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EXHIBIT 5-1

STRATEGY EVALUATION CRITERIA

Category Parameter Criterion Number

Flexibility: Breadth of Application 1

Performance: Security 2

Response Time 3

Size of Data Base 4

Availability 5
User Interface Match: Navy 6
User Interface Match: Contractor 7

Administration: Manageability 8

Skill level of Personnel Pool 9

Feasibility: Technical 10

Political 11
Economic 12

Technology Transfer: Capability transfer from industrial 13
state-of-the-art to Navy management
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briefly defined in Section 5.1.1, in terms of the criteria listed in

Section 5.1.2. At this level of aggregation, it was neither

appropriate nor feasible to define precise scales of measurement.

Accordingly, the assessment (sumnarized in matrix form in Exhibit
5.2) was canpleted in terms of an ordinal scale, th3t is the simplest

listing available to establish an order of preference. (While this
may in some instances approximate to an interval scale, the logic to

be presented is not based on this as an attribute, due to the lack of
a standardized unit o'f preference and a meaningful scale reference

point. 1 ) Here we use the integers from 1 through 4, in order of

increasing preference.

It will be noted that Exhibit 5.2 also contains an entry for

the "weight" of each major category. Here a ratio scale is employed,
with values of 1, 2, 4 and 8, implying for example that the

performance category is four times as significant as that of
administration, and twice as important as the other factors listed.

(This is in accordance with the observations of psychophysicist S.S.

Stevens, and others, that the human mind makes comparisons

geometrically, e.g. "this light is twice as bright as that." 2) In

computing the overall "index" for each strategy, the average entry in

each category (arithmetic mean of parameter values) has been

multiplied by the category weight, before sunming by columns.

While it is clear that many of these decisions are largely

arbitrary, and that the set of parameters employed as evaluation

criteria is far from exhaustive, the study team believes that the

indices resulting from this evaluation are significant and that the

logic underlying their derivation is easily justifiable. Certainly

the concept of a totally Navy-owned, Navy operated system (strategy

1) is not viable, if for no other reason than that the Joint

Committee on Printing requires support of the private sector wherever

possible. At the other extreme of the spectrum, alternative 7

postulates predominantly industry ownership and operation. (The need

for in-house processing of classified and fast-turnaround material,
and for war-time contingency capabilities, precludes consideration of
an all-industry system strategy.) Although this option has some
desirable features, it would remove any major incentive for the
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transfer of capabilities from the private to the public sector, and

place an unreasonable degree of leverage in the hands of industry and

the labor unions.

The strategies with the highest indices, and which the study

team believes to be those of most value to the Navy in pursuing the

NAPS concept, are thus defined as follows:

(a) Joint Navy-industry system ownership.
Predominantly Navy staffing.
Navy manageient.

(b) Joint Navy-industry system ownership.
Pred minantly industry staffing.
Navy management.

(c) Predominantly industry ownership of system, but
some equipment owned by the Navy.

Predcminantly Navy staffing.
Navy management.

5.2 Systems Architecture

5.2.1 Introduction

The development of the architectural structure of a syste is

generally based upon an analysis of current requirements. To take

into account the anticipated growth of the various applications,

additional systems capabilities are usually identified and written

into the specifications in some nebulous fashion. This approach can

lead only to the design and implementation of an obsolete system.

An alternative approach is to identify in broad generic terms

the system as conceived to satisfy the anticipated needs of some

distant time-period. Taken in conjunction with the requirements

analysis of today, we have thus two end points. With these two end

point systems architectures defined, the necessary step-wise

evolutionary progression from the present to the future can be

established. This is the method employed here in terms of the NAPS

concept. In section 5.2.2 are outlined the desired system

capabilities for the year 2000. The necessary steps to achieve these

capabilities starting from current Navy printing and publishing

services are discussed in Sections 5.3. and 5.4.
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S.2.2. The Normative System -- The Year 2000

5.2.2.1 Text Handling

In the year 2000 most textual information entering the NAPS

systcn will be entered via a keyboard which is an integral component

of an input/output terminal. This unit will contain sufficient

processing capability and storage to permit an operator to perform
his job to his limit of ability. Once a segment of input has been

processed, it can either be stored locally or transmitted to the

appropriate NAPS storage unit. In conjunction with the keybo3rd

inputting of text, voice input will be employed extensively, not only

for initial drafting of documentation but also for the editing

function. Tables and other listings, if not prepared via a keyboard,

will be entered by an optical character reading mechanisn, the choice

depending upon the form in which the data exist.

By the year 2000 most large and probably many medium-sized
organizations will have available in some form broadband loop media

(probably fiber optic or coaxial cables) for local coimmunications.

These loops will optimize the cost of systems, since a central

processor incorporated in the loop will be capable of performing many

more operations than any one application could require. Thus the

local communications loop at a site will multiplex the information

being entered from a large number of individual terminals.

The local processing which will support the inputting of
information via the terminals (beyond r- n:.''e the processing

capability resident in the terminal) will be provided by extremely
powerful outgrowths of the current microprocessor developments. These

systems will be very small in size, will have tremendous

computational and data manipulation power, and will provide extensive
overhead and bookkeeping support to each of the user terminals. By

the year 2000, these processors will not be uniquely dedicated to
word or text processing but will support any form of processing that

the user demands.

The word and text processing functions incorporated into the

generalized processor support capability will be, in general,
transparent to the user. That is, the user will not be aware of how

the processor manipulates the data entered, nor be concerned about
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any ancillary functions, unless he commits an error which is

identified by the systan via a message to him through the terminal

(display device).

The information entered will be manipulated/processed on a

character-by-character basis when a terminal is being employed;

however, once composed, a full page will be stored as an entity or

image, capable of being recalled, modified, updated or erased as

required by those editing and monitoring the production of the

dociznent.

Available communications will include not only terrestrial but

satellite links, and will permit the transnission of massive amounts

of information in very short periods of time. Since the basic storage

mechanism will retain an image as a single entity, transmission of

that image via these broadband capabilities will permit econo:mical

and efficient utilization of the ccnnunications environment.

Since the NAPS system will be required to operate during times

of hostility, as well as in peacetime, a support or backup system

will be essential, particularly for the fleet and those bases located

outside the continental confines of the United States. This backup

capability will be provided by an imnaqe storage mechanisn, probably

an advanced version of a video disk as currently envisioned. These

disks or image storage media units will be prepared or tailored

taking into account the specific needs of each designated user. Thus

in the event of hostilities and the loss of direct conmunications

channels, or in the event that the channel becomes clogged, the user

will have a fall-back capability.

Navy personnel (either civilian or military) will be the

heaviest users of the NAPS output capability. In the year 2000 the

predominant method of accessing information from the system will be

via soft display devices. This in turn will require, for many

applications, high resolution display devices, probably not cathode

ray in nature. Many applications will require multi-color capability

and "microscoping" of portions of images such that the fine detail

will be available when and if required by the user.

The second form of output support will be hard copy, provided

by a full range of electronic page printers wherein an image can be
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transferred from the storage system to the printing mechani-n and

conveyed to paper for use as required.

An additional form of output will be audio in nature; th3t is,

the system will provide a human-like voice to support the materials

being shown on the screen as well as being printc by the electronic

page printer. The combination should synergistically provide

significantly higher transfer rates of information to the user than

would result fron the utilization of any single mediun.

The processing of text information and its storage,

transmission and utilization in the year 2000 will provide the Navy

with a significant financial savings once the systen is operational.

The system will be designed in such a fashion that it will be capable

of incorporating individual improvements in any segnent of the system

and thus be a living and growing system.

5.2.2.2 Graphics Handling

The handling of graphics in an automated publishing and

dissemination system is much more complex than the handling of

textual material due to the nature and diversity of the materials

classified as graphics, which include not only simple line drawings

and sketches and large engineering drawings (usually requiring very

large pull-out sheets in any report), but also half-tones and

photographs. Each of these categories requires special handling

today. In the year 20U0, as the integration of image acquisition,

transmission, storage and display becomes available, it will matter

very little what form of graphic material is being processed.

The entry of graphics in the year 2000 into the NAPS system

will occur in one of two forms. Simple line drawings as well as

complex circuit diagrams will be generated by the individual

inputting the information on-line utilizing a graphic terminal. The

information, once constructed and reviewed for accuracy, will be

processed and stored.

The second form of entry will be through an image entry device

which will "acquire" as a single entity the drawing previously

generated by a human. Once the information has been acquired it will
be transmitted, by fiber optic or equivalent communications, to a

NAPS processing site. Here information associated with the particular
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image will be appended logically prior to storage. Any future

processirrj associatc-i with the in.p will be performed utilizing the

same type of graphic terminal previous-ly Jiscussed.

One of the major advantajes to the stnrage of an image will be

the capability of the user not only to recall the full image, but to

amplify or "microscope" portions of that image for finer detail and
greater resolution. This, an individual concerned with an engineering

drawing of a particular piece of equipment will not only be able to

use the total drawing but will be able to focus his attention upon

any subportion of that drawing if need be. This microscoping

capability will be supported or made possible by appropriate

software.

Finally, it is conceived that fiber optics cables will permit

the user to "extend" the face of the display terminal as he operates

on a piece of equipnent in such a fashion that, although the terminal

may be located on a workbench, the actual display will be available

to the user in any portion of the area he is assigned, and in any

orientation necessary for his convenience.

5.2.2.3 Overview and Examples

At Lhe highest level of abstraction the NAPS system, in the

year 2000, will be global in nature, and together with its associated

management or "meta" system will have many of the capabilities of an

information system rather than of document production alone. The

system will operate within a communications envirornent composed of

both Navy dedicated systems as well as commercially available

systems. Information handling capability will be drawn similarly from

both dedicated Navy-owned systems (primarily for classified or very

fast turnaround dissemination of information) and commercially

installed systems which provide support and capability to the NAPS

system as required. A conceptual representation of the year 2000

system is shown in Exhibit 5.3. Within the area labeled

"Communications Environment", the scattered dots depict data bases,

and the triangles coinputers/processing facilities, implying that none
of these need to be co-located, and that multiple communications

links exist.

In general, the system will be totally transparent to all
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classes of users except those concern-d with thie intimate operation

ard develov-ient of the systcn. Thus, scnior Navy m-rsonnel interested

in determining the status of various aspects of the logistics

operation of the Navy, either in gen,-rrl or cnncornirg a specific

segment of the responsibility of one Comnand, will be able to use

English text li m3uaqe queries and: rcceive res ns<s in the context of

their particular job and function. AL tho nth-r end of the sF:ectrun,

personnel mtaintaining specific pieces of equipment o board snic can

query the system and receive tailored replies vnich will either

direct their maintenance operations, or provide the needed

information, so tnat the maintenance operation can be performed in

the most expeditious and effective fashion. The implication of

tailoring the responses to the particular user, especially in this

application, will require thorough cross-linking between the

interface software and various personnel training records. The

cross-linking of these files must be performed in such a manner that

no invasion of privacy occurs, nor is the security of classified
information compromised at any time within the operation of the

system.

By the year 2UOO, as stated earlier, it is anticipated that the
storage and transmnission of Lnages as single entities will be viable.
This provides a tremendous opportunity to the NAPS system aesigner

since these image storage techniques will allow selective updating.
Thus rather than searching for a particular data element a specific

image will be identified, located, retrieved, examined, modified if

necessary, and restored. In all probability the initial capability

for image storage and transmission will be based upon holographic

techniques. Further, the marriage of holographic techniques with

video disk technology should provide a significant enhancement of the
capability of these systems to retain large segments of data

inexpensively.

The concept for the year 2000 incorporates the complete

integration of all non-tactical data at the applications level. Thus,
for example, it is visualized that when a specific item must be

replace during maintenance and repair activities, this occurrence

will automatically trigger all of the necessary actions to decrement
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the inventory, and resu:ply the cormmnent to th:! repair location. The

systei would also have the capability to activate a purchase request

which could be transnitted via the network to a set of potential

bidders so that the stock of reserve parts could be resupplied in a

minimum anount of time and at a minivin cost.

In the nmore general case, purchasing offices could provide, via

the electronic network, requests for bids to all those qualified or

interested contractors for the development, construction, and supply

of various items required by the system itself, since a complementary

system which has the proper interfacing capabilities could be

available within a potential contractor's facility. This system would

allow the specifications (request for bid) to be copied directly into

the potential contractor's system. Contractor personnel would be able

to desigr a response on their system which, once reviewed and

approved, could be transmitted electronically back to the Navy

facility via the NAPS network.

The existence of this type of linkage not only within various

Navy segments, but also between the Navy and systems operated by

contractors, implies that the system is extremely dependent upon

communications and the interfacing of the various systems to the

communications environment. The communications environment as it

exists today, and as it will grow to the year 2000, will provide

multi-path linkage capability such that if any one seg.nent or link is

not operational, or not available because of an outbreak of

hostilities, for example, other alternative routes will automatically

be provided to the system. Thus any one point can always communicate

either to an application package or to a second point as required.

The NAPS architecture will be such that the system is fail-safe

and "fail-soft". Tasks can be reassigned based upon workload, on a

"bid" basis. Replication and partitioning of data bases will be

incorporated, the latter to Lnprove access, and the former to reduce

cost and to ensure recovery frn catastrophe.

To illustrate more specifically the capabilities of the

normative system, this sub-section will conclude with a description

of the manner in which two common tasks are performed in the Navy

today, as contrasted with the manner in which they could be performed
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usin. ,,PB, It ,-', .- r. iz;wi tKat wntiIe NiV-P3 pro! -. , r ,i,-...

ess-.nti;jl to t ,,: -ccnrin i of these tasks in nth time-f r.: ,

not a!I tr,,- -,-,C , . t f 1 under N:V? jriL : ,- - I " ....

the bnefit ot : t,-.- Dy 1 y ttle cir,-user dircc1', 3s

well a-- indnrtct . n ,.,- in rorvice.

Let us c:-... r vites inv-lved i,,;tn tne

publicdtion a... , of procurement slicit::irn3. At

present., a cont.r,:tIiry officer prepres a solicitation by a "cutting

and p-stinj" proecJur'c, pA,ling z<ctinns and forts fr.s basic set

of options to augment a rough copy specific to the applicatin

(statement of work, etc.). This is jivcn to NP3 in tpewritte, frm,

where it is printed (internally or by contractor) for suasequ nt

distribution as appropriate. These steps are suinarized in Exhibit

5.4. The process generally takes a minimim of 6-8 weeks, even for a

single-item, sole source procurenent.

Under the N APS concept, this would be a wore processir. type of

application. The contracting officer could readily assei..)le th

original at his multi-function work station, selecting appropriate

attachvients and insertions without the need for r.-kybaardin,

retrieving stored copies or duplicatirg from an earlier soljcitctian.

Automated composition permits page c.mpression and thus considerable

space-saving. Necessary queries or requests for approval can be
transmitted to other Navy (or contractor) sources, and responses

received, via the same -work station.

The contracting officer's copy can thus he a scmbled in a
greatly reduced time-span, and initially forwarded to NPPS in paper

copy for distribution through NAPS. Ultimately the entire

distribution chain may be electronic until it reaches the end user.

For major contractors, having access to NAPS terminals, the response

to the solicitation could be accomplished in similar fashion.

It is impossible at this stage of system specification to

provide reliable estimates of the time consumed by this procedure,

especially since the demands of other projects on the contracting

officer's time will become increasingly significant as the total time

decreases. Nevertheless it seems reasonable to anticipate a

considerable reduction in elapsed time.
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EXHIBIT 5-4

STEPS ASSOCIATED WITH PROCUPFMNFT SOLICITATION
GENERATION AND DISTRIBUTION

1. Job (Procurement) Authorization of a Particular
Solicitation.

2. Identification (by Procurement Personnel) of All
Pertinent Paragraphs, Attachments, etc.

3. Particularization of All Standard Clauses (by
Procurement and Technical Personnel).

4. Assembling of Draft Package.

5. Review Prior to Reproduction/Printing.

6. Submission of NPPS or Other Reproduction
Facility.

7. Reproduction of Required Number of Copies.

8. Addressing, Based Upon NPPS Maintained Distri-
bution Lists.

9. Physical Distribution.
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In t.e second ex.mple, the introduction, distribution and

ultimate u.;e of a new standardizedj form, the benefits offered by NMPS

are even more apparent. At present, following official review and

approval of a proposed form, NPPS employs a contractor to cmp:otXse

camera-ready copy. This is printed, and initial distribution made to

users and to stoskpnints such as NPFC (Exhibit 9.5, Section A). This

process typically takes 6 months to a year to ccmplete, and requires

advance estimation of usage levels to determine how much stock should

be stored.

When a would-be user exhausts his supply of forms, he should

apply to INPFC and await re-supply, but may instead elect to duplicate

a remaining copy (at a much higher cost). This latter alternative

frequently becomes a way of life, the official supply chain being
totally subverted with consequent loss of copy quality and increase

in per cop-y cost. The insertion of data into a pre-printed form is a

separate operation, following retrieval of the blank form. These

steps are shown as Section B in Exhibit 5.S.

In the early stages of NAPS implementation, the new form can be

prepared and reviewed using communicating word processors as

described in the previous example, or by traditional means, but will

then be available at each NPPSO. No prior estimate of usage levels
will be needed, since the "form" will be stored electronically, or on

magnetic tape. On demarnd frcm a user, the requisite number of paper

forms can be produced immediately. If appropriate, by using the

NPPSO's 9700 or similar equipment, the insertion of variable data on

the form can be accomplished during the same step as production of

the form itself.

Ultimately, the user will not even need to go to the NPPSO for

re-supply, but will call up the form on his own terminal display, key
in the variable data, and print (or transmit) the completed form

after verification.

5.3 The Route to NAPS 2000

5.3.1 Introduction
The conceptualization of NAPS-2000, as described in the

preceding section, focuses upon the technologies that will be
employed to perform the critical functions associated with entering,
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EXHIBIT 5-5

INTRODUCTION AND DISTRIBUTION
OF NEW STANDARDIZED FORMS

A

1. Preliminary Design of Proposed Form
2. Review and Modification
3. Forwarding of Draft to NPPS

4. Contractor Preparation of Camera-Ready Copy
5. Estimation of Usage Levels

6. Initial Printing
7. Initial Distribution to Users and Stock-Points

B

1. User Retrieves, Re-Orders, or Duplicates Own Form
2. User Enters Variable Information
3. Distribution of Completed Form
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manipulating, storing and displaying information. The ability to

focus upon these technni-gies in this qualitative fashion is the

result of a vrry ,].-taileid aaly3is and frorecast which is presented in

Appendix B of this repo-rt. The fundamental principle underlying the

forecast is that the inertias which are already o-prative in the

information processing, comnunications and printing/publ ishing

industries will continue to be operative during the next 20 years.

Obviously, so.ne of the quantitative forecasts may become less

reliable as time movrs out frm our vantage Enint of today. li}evr-r,

the incorporation of a set of potential events, obtaincil from various

surveys (see subsequent subsections), proiides us with an incraosed

level of assurance that the NAPS system will not only meet the

requirements of today, but will be capable of incorporating new

developments as they occur to provide the expanding levels of

performance necessary for the future.

It is extremely important that the managers who are directing

the development of NAPS understand that the system is not a static

system to be implemented at one point in time, but will be constantly

changing and expanding in capabilities. Consequently the monitorin-j

function must inclue constant surveillance of R&D being performed

both within governmental laboratories as well as by incdustry.

With the generation of the master plan for the

conceptualization of the total NAPS system and the identification,

within that plan, of key technologies which may be applicable and

required as a base, the management monitoring operation must be

capable of making decisions as to when and where to incorporate new

developments for the system's growth and expansion. Fbr example, the

development of higher resolution terminals for soft display of

information will continue in industry and will probably require very

little impetus frcrn either the government as a whole or the Navy NAPS

program specifically. On the other hand, such developments as

fundamental research in image processing and image transmission

techniques may very well require specific encouragement by the NAPS

team such that those developments will occur in a timely fashion in

relation to the master NAPS plan.

To summarize, NAPS as conceived is a very complex system and
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will require the utilization of the most advanced and cost-effective

crmpenents available. Thus the monitoring of the industry in general,

and R&D products specifically, will be of major significance in its

own r iqht.

5.3.2 Input

The development of voice input techniques for use with

conputers is one of the more important technologies which must be

monitored. Developments are currently underway and it is expected

that these developments will progress, on their own, in such a

fashion as to provide NAPS with sufficient capability to meet its

requirenents for this type of input during the mid-to-late 19bus. On

the other hand, the development of image acquisition input techniques

does not appear to be adequately funded nor staffed at present. A

careful examination of the state-of-the-art in image acquisition

input techniques should be undertaken at the earliest possible date.

Other input techniques not associated with the man-machine

function, such as the acquisition of the large massive "data bases"

which already exist in the forms of manuals, operational

instructions, forms, etc., require specific attention. We do not

expect that the image acquisition input techniques (aiscussed above)

will be available to provide for the insertion of these documents and

forms into the NAPS system data base. Therefore, alternate approaches

will be required.

'5. 3. 3 Processing

The development of information processors (mainframe and mini-

and microprocessors) funded primarily by the ccArmercial marketplace,

is currently advancing at a pace more than adequate for the forecast

needs of NAPS. On the other hand, NAPS will have to examine and

probably fund significant software developments to provide unique

capabilities required by the Navy Automated Publishing System.

Specific to these developments will be the generation of a

multi-processor, distributed operating system which, if possible,

will incorporate security techniques as well as unclassified

information in the same system. If an adequate level of assurance of

security cannot be obtained, then a subsystem of NAPS will have to be

designated to handle, process and disseminate classified information.
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Not only will the NAPS systeoi reciuir' a unique operating

system, but in all probability the data management systc;n and its

subcompnonents will also require either a uniqc-e implcer:ntation or

significant tailoring of crrrnercial packages. Thus, the examination

of the &ta manajement problem presented by a system wvilah will be

required to store such massive amounts of data mnust be examined in
great detail. In addition, tha implications of image storage and the

ability to update images, as oppesed to dealing with individual

characters or strings of characters, must be conccptualized and

carefully evaluated.

Finally, a very extensive array of hardw.3re handling software
packages will also be necessary. Most of these should be available
from- commercial sources. Once again, the organization responsible for

monitoring developments in the commercial and governmental

laboratories must be constantly aware of what is being done, and what
is not being done, such that the needs of NAPS can be addressed in a

timely fashion.

5.3.4 Mass Storage

Again, as in the discussion of processors, the developnents in
this area are producing higher density equipments at a rate adequate
for the NAPS iiplementation effort. One of the reasons for this is

that the conceptualization of NAPS permits a large number of

individual sites, and thus the number of units employed may vary
depending upon the requirement presented to NAPS at any one time.

The development of video disk systems must be carefully

monitored since they should form the basis of an image storage

capability envisioned for the period beyond 1990.

5.3. 1 Communications

NAPS will require extensive communications both in the

continental United States as well as to overseas installations and

ships at sea. During peacetime it is anticipated that a limited
number of satellite communication links will be developed and made
available. However, the communications environment for NAPS will

include not only the more exotic forms of communication such as
satellite links for ship to shore paths, etc. but all conventional

means of camunicating digital data. Local loops will provide the
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multiplexing capabilities at various installations since their use

will significantly reduce the overall cost of the NAPS system by

allowing time-sharing of processing, storage and communicatinns

control units.

The utilization of satellite broadband techniques for

dissemination of informational instructions and subsidiary materials

should also be examined. Again, the cir~nercial efforts in this area

by large corporations such as General Motors, the aircraft/space

industry, etc. may provide significant capability which will not

require additional funding from the NAPS program.

If the NAPS system cannot incorporate into a single entity the

handling of classified and unclassified materials, the development of

a secure communications network for the classified subsystem will be

required.

5.3.6 Output

The development of high resolution display units is already

underway. The cost of these units, hwever, is high and NAPS may be

required either to develop alternative approaches or to encourage the

development of lower cost high resolution display units of a

non-conventional nature. It is highly probable that high resolution

display units will beccue available, probably during the latter half

of the 1980s; however, the need for these units must be addressed by

the NAPS monitoring team at an earlier date. Alternative approaches

can be examined; for example, a software implementation might be

possible. Tradeoff studies would be appropriate in this area.

The second output method which requires careful consideration

is the utilization of audio output based on voice synthesizers as an

integral part of the NAPS system. Here there can be many benetits *-

the user if the system can properly implemented. Certainl.

significant strides are being made in voice synthesizers at this

point in time and a thorough examination of that area appears to be

warranted.

S.4 Systems Evolution

5.4.1 Introduction

Definition of the evolutionary process by which NAPS will

advance from the capabilities of the current Navy printing and
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publishing service to the syst-,ms architecture erceivrd as :, jnal

for the year 2000 depends upon the integration of thrqe major inputs:

1. the current and future requiremcnts clac upon ti
Navy automated publishing system from both a
managr,_rnt as well as an operational stanr-inint;

2. the technlogical state-of-the-art frotm the proscnt
through the year 200j;

3. the identification of technological events not
incorpnra.ted in that forecast, but which s ay

nevertheless occur between now and the year 2000 and
impact upon the state-of-the-art of information
handlirg systans ard upon MAPS itself.

The necessity for all three ingredients, and the mann_2r in which they

interact, are illustrated in Exhibits 5.6 and 5.7. In the forner,

lines A-D depict forecast trends representing anticipatel

:improvements in pertinent technologies. At the extreme right of the

figure are shown the corresponding perforinnce levels require. of the

normative system in the year 20Th. Clearly trends A Drd B will supply

the needed capabilities. Trends C and D indicate a potential

performance gap. This corresponds to an instance where the occurrence

of "breakthroughs", or other events not incori>orated in the basic

forecast, is needed to enhance the growth rate of appropriate

capabilities. Tho dotted lines in the figure are intended to

illustrate the point that the earlier such events occur, the sm&aller

is the incremental improvement needed. This is of particular

significance where the event is "controllable", a point which is

further discussed below.

Exhibit 5.7 shows how the individual components interrelate

over the three time-periods selected for the definition of system

evolution: 1980-1987, 1987-1915, and 1995-2000. Note that the current

state-of-the-art and the requirements for NAPS all feed into the

initial time-period enabling details of the systems structure to be

identified. Further, the time shift of technological events has been

taken into account; events that occur in one time-period do not

affect either the state-of-the-art or NAPS until the next time-

period.

The one component nnt specifically identified in Exhibit 5.7 is
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the normative concept previously described. This would correspond to

the ultimate systems architecture and capability for the third tine

period, shown on the right-hand portion of the figure.

In the following subsections we will expand upon this

discussion of the interaction of events and trends, in reviewing the

technology base upon which the system design will be constructed;
identify the events which will be incorporated to permit the growth

and "maturing" of the NAPS system toward the ultimate normative

implementation; and Tinally, provide systems descriptions which

define the various stages of NAPS over the time periods exa;nined.

5.4.2 Technology Base

Appendix B of this report provided a detailed discussion of the

state-of-the-art of the various technologies which are to be applieu

in the NAPS concept, together with forecasts of key characteristics

to the year 2000. These are summarized in Section 4, and constitute a

firm framework for the total systems structure. Technological

developments confidently anticipated by 1985, 1990 and 1995,

respectively, were previously summarized in Exhibit 4.2, which is

reproduced here as Exhibit 5.8 for easy reference.

In preparing a technology forecast such as those included in

Appendix B, however, the basic technique employed is to examine the

history of quantitative factors pertaining to that technology, to

identify the trends thus established (i.e. by curve-fitting,

smoothing "by eye" of minor variations, or similar techniques), to

project these trends through the period of concern, and to review the

projections for feasibility by the application of expert judgment.

This last step is mandatory for the production of a reliable and

useful forecast, since there may be physical limits to continued

growth of a trend. Also, there are frequently new developments,

either introduced too recently to be reflected in historic trends or

known to be scheduled for market introduction in the near future,

which may cause major trend shifts.

The technology forecasts previously provided in this report

have indeed taken into consideration developments such as these,

consisting of events recently occurring or confidently anticipated to
occur in the Lmnediatc future. However, other technological events
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will occur durin the twenty-year period which the NAPS concept is

addressing. :'.any of these are not implicit in the generated forecasts

because they are not certain to occur. Nevertheless, if expert

judgent identifies such events as probable in this time-frame, their

impact must certainly be considered. This is even more important

where the events are partially controllable; a major reason for

undertaking such a forecast is precisely to identify action options

and stimulate actions while there is still time for their effect to

be apparent in the time-frame for which we are planning. An obvious

exanple of this type of option is the authorization for expending

additional funds to advance the occurrence of a desirable

technological event.

The means of selection of events to be considered, and the

manner in which the impacts of these events are incorporated in the

step-wise progression from the system architecture at one end-point

(1980) to that at the other (2000) of the NAPS time-frame, are

addressed in the following section.

5.4.3 Pertinent Events

The process of identifying events which may affect established

trends in various technologies of interest during a particular

time-frame is one which, of necessity, can never be complete. For

practical purposes, an adequate set can be constructed by consulting

acknowledged experts in the pertinent fields, whether this is done in

person or via a literature search. The degree of spectrum coverage is

significantly enhanced if the acquisition of candidate events is

performed over an extended period of time.

"Identification" of an event, for the purpose intended here,

involves both the formulation of a statement describing a

technological development (for example, "cmnmercialization of laser

holographic memory"), and the location of this development in time.

Clearly this latter function is purely subjective, and it is

mandatory that it be accomplished by experts. Experience has

demonstrated that it is most reliably accomplished by obtaining

consensus among experts, or at least by employing some averaging

process in case agreement cannot be reached. This is frequently

achieved through extensive Delphi surveys relating specifically to
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v,.:ry i it ed z'YpJ icat ion.

Becaufs of time constraints on the NAP'; effort, it was not

practicable to conduct a survey for this purpose. However, the,

technolo-ies of si-nifican.,:e to this study havc been the focus of

r tudi(e:s by Forecvtirj International, anc we hzr been able

to make use Of their rejlts. Th-se investicjations conc.rn-J tlr2

future of the scientific journal, 3 the future of librir ies, 4 an

an--Iysis of corrpetitiv. techno Ioi' in 19t)-,r and th- impact of

tecinology on the transfer of scientific ara tchnical information. 6

W, have also made extensive use of other rel,,ted studies includini

thors)e performcd by the Jap.inese inistry of International Trade and]

Industry (MITI);7 Professor Lance:;ter of the Univrrsitv of Illinois;8

George Bernstein, 9 now 1.&D Manager for Informaation SystecrTs at tht,

Naval Supply Command; and the most recent survey conucted ov

Dataquest. I 0 Oth r r sources, lister in the bibli,'graphy (Appendix D)

provicicd indiviiual events which a grzntdJ these basic sets.

In the surveys reported in many of these sources, experts were

asked what pfrtinent events they expccte'J to occur durin1 a sTcifi.d

tifr-FfriOj, and were also required to express in some m~nner the
probability of occurrence of each event at particular times. The

approaches varie:d; some ask(d for estimates of probability at a jiven

year (or years) , while others asked in what year the probability

would reach a specified value. For the NAPS study, we have selected

those events reaching an estimated SO% probability of occurrence at

some time during the period of concern (19o0-2000).

It should be noted that the breadth of the probability

distribution curve depends upon the degree of agreement existing

among the individuals queried. It also reflects the possibility that

deliberate action, such as the application of additional funds, could

cause the event to occur earlier. More will be said on this point in

Section 6.
The events selected for this NAPS analysis, categorized by

technology area, are listed in Exhibits S.9 through S.13. The

distribution of these events over the time-period of interest is

shown in Exhibit 5.14. In each instance, the year associated with the

event is that date at which experts estimate that it will have a 50%
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EXHIBIT 5-9

CHRONOLOGICAL LIST OF EVENTS RELATING TO COfPUTERS

Year of 50% Probability Event Statement

1982 Scratch pad memories will have an average
access time of one nano-second.

1983 Built-in self-reconfiguration in computers

becomes possible by automatic selection
of redundant parts.

1987 Perfection of 10:1 data compression for

transmission and storage.

1988 VLSI technology will allow 1,000,000

circuits per chip.

1994 Performance of mini/micro computers
improves 100/1 as compared with 1975
performance.

EXHIBIT 5-10

CHRONOLOGICAL LIST OF EVENTS RELATING TO SOFTWARE

Year of 50% Probability Event Statement

1984 Most general-purpose software will be in the

form of firmware.

1985 Natural English-language file inquiry and

updating are available.

1986 A content-addressing scheme will become
economical as a result of the availability
of larger associative memories and higher
operating speeds.

1989 Programming by voice input.

1990 Natural language programming.

1994 Problem entry replaces software preparation.

1997 Modular and implicitly-programmed software
will achieve virtually total penetration.
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EXIBIT 5-11

CHRONOLOGTCAL LIST OF EVENTS PELATT:hC TO ST01'VE

Year of 50% Probability Event Statement

1982 Wide use is made of the capability to
"correct" microform images by erasing
and rewriting on the same frame.

1983 Inexpensive solid-state memories will

substantially supplant rotating memories.

1,984 Commercialization of laser holographic
memory.

1987 Introduction of video disc with random
access capability.

1990 Commercialization of large capacity RAMT

capable of storing contents of entire

central library.

1998 Development of techniques for high
density data storage at the mclecular
level (cf. DNA, RNA).

EXHIBIT 5-12

CHRONOLOGICAL LIST OF EVENTS RELATING TO TERMINALS

Year of 50% Probability Event Statement

1983 Automatic OCR multifont readers will be in

common use; these readers can adjust to

read different fonts without operator

interference.

1985 Voice-activated typewriter developed.

1987 Introduction of 3D displays using laser

projection.

Voice-print pattern recognition techniques.

1991 3D displays will be in common use.

1996 Widespread adoption of high resolution

CRT display for video text applications

with capacity for making selected hard

copy.

2000 Development of process permitting voice

input to be translated directly to print.
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EXHIBIT 5-13

CHRONOLOGICAL LIST OF EVENTS RELATING TO CO IUNICATIONS

Year of 50% Probability Event Statement

1985 Voice-grade communications will become
distance-independent, and the cost will
be $5.00/hour.

1986 All long distance voice communications
will be digital in nature.

1988 Broadband communications availability for

office applications.

1989 Communications by laser will be 1/5th the

cost of " atellite transmission (bits/sec/
cent).

1990 Voice-grade line communications will

become distance-independent, and the
cost will be $1.00/hour.
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EXHIBIT 5-14

NAPS EVENT TIME-LINE
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chance of occurring, provided that no deliberate efforts are made to

impcde or advance this technology.

In order to assess the influence of the occurrence of these

events upon the evolution of NAPS, we have defined seven major

aspects of the total system:

1) Architecture

2) Systems Management

3) Management

4) Man-Machine Interfaces

5) Input/Output

6) Processing

7) Mass Storage

8) Coimunications

Rearrangement of the events according to their impacts upon thec:

categories has been accomplished in Exhibits 5.15 through 5.17, for

the three time-periods.

Because of the major shift anticipated for NAPS from the

methods traditionally employed in the printing and publishing

industries, and because the identified events directly relating to

these industries were either included elsewhere or not primarily

technological, these events were considered separately. They are

listed in Exhibit 5.18.

5.4.4 Evolutionary Steps

Applying the methodology depicted previously in Exhibit 5.7,

merging known requirements with the technological state-of-the-art

and the occurrence of the specified events, for each of these

categories we can describe the related characteristics for the three

defined time-periods. This is accomplished in summary form in

Exhibits 5.19 through 5.21. Thus, for example, Exhibit 5.19 lists

system characteristics for the period 1980-1987; during this period,

we see that ccunications (category 7) at the local level (7.1) will

be a mix of direct dial, dedicated lines and hard wire, with initial

co-ax cable loops at selected sites, and that software wil be
application or site unique. At the national level (7.2), an initial

mix of commercial and Navy networks (a policy resulting from the
strategy evaluation) will be specified and placed into operation.
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EXHIBIT 5-15

EVENTS COSTDERED IN PERIOD 1 1980-1987

Category Date Event Statement

Software 1984 Software (compilers, utilities, etc.) moved
into firmware.

1985 A natural English language systen developed
for file inquiry and updating.

1986" An economically viable applications

compatible associative addressable memory
system developed.

Man-Machine 1985 Voice activated typewriter commercially
Interface available.

1987 Viable voice print recognition system

available.

1987 Initial 3D display devices become available.

Input/Output 1983 Self-adjusting multifont OCR in common use.

Processing 1982 1 NS scratch pad memories introduced.

1983 Self-reconfiguration system introduced.

1987 10:1 data compression transmission and
storage techniques developed.

Mass Storage 1982 Updatable microfiche commercially available.

1983 Semi-conductor, mass storage units become
price competitive with magnetic disk
system and begin to penetrate the market.

1985 First, limited capability holographic
memory introduced.

1987 Commercial availability of random access

video disks.

Communications 1985 Voice grade communications become distance
independent.

1986 Virtually all long distance communications

digital in nature.
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EXHIBIT 5-16

EVENTS CONSIDERED IN PERIOD 2, 1987-1995

Category Date Event Statement

Software 1989 Voice input perfected for on-line programming.

1990 Natural language programming developed.

1994 Problem oriented/descriptive languages

developed.

Man-Machine 1991 3D display systems in common use
Interfaces

Input/Output

Processing 1988 VLSI chips with 106 circuits per chip
become available.

1994 Mini/micro processor performance increases
by 100/1 as compared with 1975 level.

Mass Storage 1990 Availability of very large (library)

storage systems.

Communications 1988 Broadband capability generally available
for office applications.

1989 Laser land communications available at

1/5 of satellite cost.

1990 Voice grade communications (distance
independent) available at $1/hour.
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EXHIBIT 5-17

EVENTS CONSIDERED IN PFI.POD 3, 1995-2000

Cat e Iory Date Event S tatemcnt

Input/Output 1996 High resolution displays (with selective
print-out) con-ercially available.

Software 1997 Implicit prograriming achieves 100% rarket
penetraticn.

Mass Storage 1998 "Molecular" storage techniques developed.

Man-Machine 2000 Voice to print system developed.

Interfaces
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EXHIBIT 5-18

PREDICTED PRINTING AID PUBLISHING RELATED EVENTS

1981 Computers will be generally used for editorial functions at an
early stage of S&T manuscript preparation.

1982 Widespread adoption of editing and decisions on format by CRT
and light pen with capacity for mutual interaction by 2 or more
editors at own consoles.

1983 Primary publishers will utilize a completely automated editorial
processing center.

Widespread adoption of digital storage of gross input for later
call up and editing.

1984 Soft copy pages up 500% over 1978.

1987 Widespread adoption of reactive system with audio delivery over
phone by computer-created voice.

Hard opy pages up 50% over 1978.

1988 25% of all indexing and abstracting services published only in
electronic form.

25% of all newly published technical reports published only in
electronic form.

1992 25% of all reference books now issued as print-on-paper will
be discontinued in this form, and replaced by machine-readable
files of comparable scope.

1993 20% of copies produced on electronic printers contain both
characters and graphics.

Widespread adoption of facsimile capable of rapid production of
newspaper-like content.

50% of all newly published technical reports published only in
electronic form.

1994 Soft copy pages up 2500% over 1978.

25% of all periodicals in science and technology published only
in electronic form.

1996 Widespread adoption of high resolution CRT for video text with
capacity for making selected hard copy.

50% of all periodicals in science and technology available in
both machine-readable and paper copy form.

2000 90% of all newly published technical reports published only
in electronic form.
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EXIIBIT 5-19

NAPS C1AR.'.ACTLP T I ICS, 1980-1987

Choractcriftics Status in Period 1: 1980-1987

0. Architecture

0.1 Distribution Initial testlccd sites

0.2 Integration None to miniral
0.3 Intra-System Definitions final stndar2.s establ ished

Interfaces Standards irrosed
0.4 Inter-System Requirements investigation

Interfaces
0.5 Man-Machine Initial standards established

Interfaces

1. System Management

1.1 Supervision Requirements and output formats established
and responsibility assigned

1.2 Monitoring Requirements and output formats established
and responsibility assigned

2. Software

2.1 Operatiag Systein

a. NAPS System Requirements investigation
b. Indivicial Site Individual site/installation operating

system specified
2.2 Applications Package One package specified for each application

regardless of number of sites performing

that application
2.3 Utilities Developed/purchased as needed.

Development of a NAPS compiler

3. Man-Machine Interfaces

3.1 Data Manipulation Applications oriented
3.2 Text Manipulation Purchased/developed (no standardization)
3.3 Query Applications oriented
3.4 User

a. Individual Application/site oriented
b. Multiple Applications/device driven
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EXHIBIT 5-19 Continued)

Characteristics Status in Period 1: 1958O-19)87

4. Input/Output

4.1 Entry Primarily via keyboard, introduction of
OCR devices

4.2 Output High speed printers, photocomposition
outputs for document output

5. Processing

5.1 System Administration Individual applicatiors oriented. Systems
requirements study and devcloprent of spei-
fications

5.2 Man-Machine Support Individual application/system oriented or

limited compatibility of terminal interface
pack-iges

5.3 Data Base Individual applications oriented
General requirements investigation. Setting of

initial specifications
5.4 Computation Individual applications orientation

6. Mass Storage

6.1 Current Files

6.1.1 Hardware Magnetic disk and tapes. Investigation of
video disk and updatable microfiche

6.1.2 DBMS Site unique

6.2 Archival Files

6.2.1 Hardware Magnetic tape, microfiche

6.2.2 Software Specifications for specific packages

based upon identified requirements

7. Communication

7.1 Local

7.1.1 Hardware Mix of direct dial, dedicated lines and
hard wire (as appropriate) initial co-ax

cable loops at selected sites

7.1.2 Software Application/site unique
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EXhIBIT 5-19(Continued)

Characteristic s Status in Period 1: 1980-1987

7.2 National

7.2.1 Hardware Initial mix of commercial and Navy networks
(some dedicatcd) spccificd and placed into
operation

7.2.2 Software Very limited - requirc-ents study and
generation of specifications

7.3 Global

7.3.1 Hardware Initial mix of commercial and Navy net'.orks
(some dedicated) specificd and placed into
operation

7.3.2 Software Very limited - requirements study and
generation of specifications

Sa

Si
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EXHIBIT 5-20

NAPS CHARACTEKISTICS, 1987-1995

Choracteristics Status in Period 2: 1987-1995

0. Architecture

0.1 Distribution All initial applications operational,

additional applications added
0.2 Integration Initial cross-linking and establishment

of meta system
0.3 Intra-System Complete

Interfaces
0.4 Inter-System Final standards established and imposed

Interfaces
0.5 Man-Machine Final standards established and imposed

Interfaces for all "conventional" devices

1. System Management

1.1 Supervision System implanted
1.2 Monitoring System implanted

2. Software

2.1 Operating System Totally resident in firmware
2.2 Applications Package All new programs written in NAPS language
2.3 Utilities Continued development (from a NAPS

standpoint) continues

3. Man-Machine Interfaces

3.1 Data Manipulation High level languages will permit broad

(cross application) data handling/manipulation
Output will be tailored to the user

3.2 Text Manipulation Standardization across application classes

3.3 Query Flexible, "friendly" (customized on an

3.4 User individual basis)

a. Individual Significant proportion (750%) soft copy.
Voice input and, to some extent (- 25%)

audio output
b. Multiple Intelligent copiers for hard copy production,

addressing, etc. Implementation of video
text system for general application and
training
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EXHIBIT 5-20 (Continued)

Chaincterifbtics Status In Period 2: 1987-1995

4. Input/Output

4.1 Entry OCR for both historic and massive entry
4.2 Output Initial application of high resolution

(multi color) non-CPT screens, 3D and
exploratory investigation of holographic
displays.

5. Processing

5.1 System Administration Integrated monitoring capability Lnd
limited on dcmand infornation availability

5.2 Man-Machine Support Full support for implemented applications

and system usage training
5.3 Data Base Initial integration of DB's, cross coupling

where required to provide appearance of

integration
5.4 Computation Sufficient capability to support all

application and ad hoc requirements

6. Mass Storage

6.1 Current Files

6.1.1 Hardware Initial installation of VD's and experi-
mentation with holographic-image storage
mechanisms

6.1.2 DBMS Generalized DBMS specified and initial

utilization

6.2 Archival Files

6.2.1 Hardware Same as during 1980-1987

6.2.2 Software Implementation of necessary software
packages
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EXHIBIT 5- 2 0(Continued)

Charactcristics Status in Period 2: 1987-1995

7. Communications

7.1 Local

7.1.1 Hardware Extended installation of co-ax and fiber
optic cables

7.1.2 Software Unique software for traffic management
developed and installed

7.2 National

7.2.1 Hardware Extended network (mixed commercial and
Navy) placed into operation

7.2.2 Software All operational and control/management
software developed and tested

7.3 Global

7.3.1 Hardware Initial network (mixed commercial and
Navy) placed into operation

7.3.2 Software Operational procedures, software and

control/management software specified,
designed and tested. Initial usage
begun.
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EgiIBIT 5-21

NAPS _HARACTERISTICS, 1995-2000

Characteristics Status in Period 3: 1995-2000

0. Architecture

0.1 Distribution Global system fully operational
0.2 Integration Completion - to extent possible
0.3 Intra-System Fully operational

Interfaces
0.4 Inter-System Fully operational

Interfaces
0.5 Man-Machine Voice input/multi-media output fully

Interfazes implemented

1. System Management

1.1 Supeiision Management monitoring and (high level)
interventicn (for scheduling and resource
allocation) operational

1.2 Monitoring Management monitoring and (high level)
interventicn (for scheduling and resource
allocation) operationpl

2. Software

2.1 Operating System Totally transparent and self-adjusting
2.2 Applications Package Investigation into concept manipulation

rather than data
2.3 Utilities Continued development in support of

operating system and applications packages

3. Man-Machine Interfaces

3.1 Data Manipulation Continued development and extension of Period 2
capability and collateral management
information generation as a by product of
normal operation

3.2 Text Manipulation Development of sophisticated cross-indexing
and cross-referencing as a by product of
normal operation

3.3 Query Associative and relational links operational
and screening of response monitoring

3.4 User

a. Individual Majority (>75%) of input and output by
voice/audio transducers

b. Multiple Continued application of intelligent copiers
and computer stored "tickler" files, etc.
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EXHIBIT 5-21(Continued)

Characteristics Status in Period 3: 1995-2000

4. Input/Output

4.1 Entry Experimentation with image entry techniques
for operational applications

4.2 Output Continued application of 3D (where
appropriate) and machine driven multi-
image output techniques

5. Processing

5.1 System Administration Totally integrated and oaerational with full

on-demand response capability
5.2 Man-Machine Support Individual application/system oriented or

limited compatibility of terminal interface
packages

5.3 Data Base DB's fully integrated and transparent to
ordinary users

5.4 Computation Individual applications orientation and
significant forward looking (projective) modeling

capability re normal operations and
management control/administration

6. Mass Storage

6.1 Current Files

6.1.1 Hardware Extensive upgrading of equipment to
holographic/image storage devices

6.1,2 DBMS Enhanced DBMS which permits selective
abstraction and updating of images -

totally transparent to users

6.2 Archival Files

6.2.1 Hardware Use of VD and holographic mechanisms

6.2.2 Software Specifications for specific packages

based upon identified requirements
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EXHIBIT 5-21 (Continued)

Characteristics Status in Period 3: 1995-2UOC

7. Communication

7.1 Local

7.1.1 Hardware Conversion of key local loops to 1nage
transmission capability

7.1.2 Software Development of requi.red software to

handle images on the loop.

7.2 National

7.2.1 Hardware Selective image transmission between local
loops

7.2.2 Software Extended to permit transmission of mixed

(image aad data-character) records

7.3 Global

7.3.1 Hardware System implemented as defined in Period 2

7.3.2 Software Software fully implemented
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However, there will be very littc snftware capability at this stage,

and a requirements study will be under way, resulting in the

generation of specifications. A similar situation will pertain at the

global level (7.3). By Period 3 (E xhibit 9.21), these capabilities

will have expanded to the point where key local loops have image

transmission capability, the national communications system can

encompass selective image transmission between local loops, and a

mixed conmercial and Navy network exists on a global basis which

permits the intermixing of image and data-character records during

transmnission.

We should note at this point that the merger of the

requirements analysis, technological state-of-the-art and event

occurrence at this level of system specification is accomplished only

in the broadest terms, due primarily to the inadequacy of the

available data base, referred to repeatedly in Sections 3 and 4.

While this does not represent a major handicap at this stage, the

acquisition of reliable estimates of current and projected workloads

is essential to the next phase of NAPS specification and development.
At that time, the predicted capabilities regarding cost, speed,

reliability, size, etc. will be applied to these estimated

requirements.

The progression of system characteristics for each category,

over the three time-frames, reflects the transitions, triggered by

the event occurrences, which lead from the existing Navy printing and

publishing system to the ultimate normative implementation as

visualized in Sections 1.6 and 5.2.

A schematic representation of those portions of NAPS which are

anticipated to be implemented during the first period is provided in
Exhibit 5.22. The actions to be taken by the Navy in accomplishing

this progression are discussed below in Section 6.

5.5 Citations and Footnotes

1. Cetron, Marvin J., et al, Quantitative Decision Aids for
RANN Program Management (Arlington, Va.: Forecasting
International, Ltd., Fetruary 25, 1977).

2. Stevens, S. S., Handbook of Experimental Psychology
Mathematics, Measurement, and Psychophysics (New York,
N.Y.: John Wiley & Sons, Inc., 1951).
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6. 1 Or ."i-

At t.2- aro.-:. level of .11n-ral ity, j:n,] rnn d u>-:-, the i .I

i nvestij:,t i,-n ic. . p rfor:.- . undrer the c nt;tr t ots of -v,: i .

rermjurc.: of ti::e cn. fun.j in,,, the most si.nificant finijs of tne

~::uc;y t:;s, are -is follo s:

0 r.T h 7Vy' , Utlication needs are cUrrentlyt '_.'rlinf, i frm

major pro!. n relati r, tO quality, qu-ntity, ti Je--yiay,
co.venien c, cst, D-n zie cent ri.d rc u!ator' atcrt .

" b overcrne or ameliorate these problemns, action nust be
taken in t-r.ms of auto.r..tion, nement, regu]c:ti:<,,
standardizatinn and trainin/education.

o NPP3 is awre, at both hosdquartors and field director
levels, of the iinportance of applyin advance.-! t-chnolgoy
to zneet its goaI an- char ter of 9rovid i n re5 n ive
pN0l.icat;on seiv'ces to the, E avy. ieco.moed .&J.z r
acccplishinj this task arcte tai led helow in sectinn 6.2.

o The technololies pertincnt to this concer;t are proceecinqc,
in general, at a rate of growth sufficient to ali,w
imiplcentation of the total tY\PS c,)ncept by the year 200U.
This is confirmed by th2 technology forecast perfored
during the current effort, the NPPS test and evaluation of
the Xerox 9700, the experience of the publisning industry
and the aerospace industry in the private sector, and
Co m and-specific capabilities such as TRUMP and ADPREPS.

o While the ii-roediate focus is upon the conceptualization of
a Navy Automated Publishing System (NAPS) as a
production-oriented entity, introduction of such a system
can be efficient and effective only if activities relating
to the other aspects are constantly monitored, coordinated
and reflected in the ultimate (normative) system.

o A recent report to Congress by the Comptroller General
reconm'rnded that each departnent or agency should designate
a top official (at a policy level) to coordinate and manage
its information. This will reinforce the existing trend
towards the establishment of information resource managers,
and would nandate the concept of a system such as is
contemplator for UPS. It is important to avoid duplication
of effort by bcarinq this role in mind in the formative
stocges of NAPS development.
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o :1 c~ltr- 4,r i Z:,t_ i C, 1" 2r ij~ for nov-.2t cm i'fo

th7:~ ro;, tu -I ~;I o f2

o Th-rr is cli r r-cifor t-- r2i:;n ai:f'cmr
o~f fo ~ ~ 'i~ lrsin 2 ~:~ of r;
arr. cGrrritly too- .m, Ao r_,:-

or, 'ir7 lct 'y -v-, . V-r- i:- fo
of srard:.rch r to ~r'u'~ c T' t~
D.uru of S-~ tar 1v'1;:_1Ti_ for.-,at mr fn
pu I I:$ f2!, ,., I snrLA I:- rr71- ' : ;- 0 3F ~
by :,' P' . A> P..A i 51 7 lr Irir. r, rI t r nw -I r:rf a C

ztic~rswill alrx-n neW - to 6- ad-re~s<,!.

n lh,?re i3 an iricrrasin- hlurrir.3 of ttiC oud
public"hing functions and autoxmatred data pr'~i'.It
threre-fore ;ccsa matter of urcgency toi clacif-, th
of rese Jons ibil ity wi th in the Navy for qu -IrTn t
author ization, as-rets mana~cmn rd:eer i- e Iec
TrenJF reinrfor)r ci n, t hi s lack of dlstinctilr Ae the
increanse in 'ftllA lZ"(proccsning ~ )of word
procossors ardJ roprcyjraphics *cuipmecnt.

o With tho incr--ar'y-93 intecjrjtinn of electronic orc-ssinto
the publ i sh ir- industry7, it b comes ess efficient
arbitrarily to Lreak tnno (lrctronic chain of informa-tion)
delivery frrrn gencrator tousr

o Although initially tAP3 will be a product ion-orientoed
systo-n, its evolution will be towards an end-uzer
orientatioD.

" NPPS is, likely to evolve as NAPS evolves, from rorutin
orie:ntation to a managa-ment, orientation, with a conseqiuent
shift in persornol requircinents.

o Xerography and ink jet technologies will account for a
major and increasing portion of print-on-paper prr-ductiron
over the remainder of the century.

o With the extension of r %PS into the prerformanc of on-board
puLlishing functions, the whole relationship of NPPS witn
the fleet may change. Sniphoard printing shops may bo
replaced by duplicating equipnents ard a NAPS and/or NTIPS
interface, neces;sitating re-fitting or reconfiguration.
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6. 2 SuNIsinrPfr.;~ Ac i&4W

6.2.1 Gren-ril Pcrei' '

o It is yr 'icrti/ in irnt Lin)cn NPI'S, in Wr;i its o
of ;)rov iri n4~r f51y w cos t-,f fec t ivc rLI shin
serv ic'<; to U I rL tof the Nvv to tik'.' lc, e l.i

ci, ;i.jnir1 j, tiq aryi .- ma'ncjin-j a' ~Uto.Tj:.t< 3
Ssonto crc r i * nc :-1 y c:.'

servicces, as u;utl nc~l in this: repo~rt.

o Thc ,,vy Auto.i tedi Pubi I 4,:hi ng y~er~( P should b-
introduced ircrfe;-,intEl ly over the_ ne~xt twrenty yea rs- t. o
achi rve a rol 1 n-.j infu ,ion of ainedtfciioo, ac
skills1 arprwop;-L.1-t to :ncetii~g the tUavy' s pu)l ication cr
in the year 20iu(i.

o Whi ic I . utom a t ion i s the! primary focus of th::eo~ini
dcv~opentprogram, this should be acconpanied cri

Suprted by 2 ctivities in the- areas of stanuardiz-itiosi of
input and output, re(qulation, manage,?nont airci
trzairq/j/eucation.

o Analysis of Dibl ication-rclatc.J prbe:; n-ic.:tcsZ that th-
ooptiriurp corfi~juration for NP\PS wilincorporate a
distributed !7y~tr ,i of da~ta h; sc7, Voceiana Lr intin1
fa:cilitie s, sLrbci-cliad in a rich cfvmnunications nlcnv
Th<- c:iphsi s wil1l be_ uaDo-n thc. nroyis ion of ussr
multi-function wokstations, with a gra)OuIal shift towards
a bal3..:7-no mix of -nft disol1 y ca-pabilities andi printini
demand .

o A mactcr plan for the developmnont of NAPS is, essecntial.
Develouncents currently underway must be properly phased and
integratoci to avoid a scries of individual, non-coopatible,
divei-se systcyns.

o The most appropriate irnple-nentation strategy for NAPS will
incorj.orat c Navy manz.agement, and joint Navy-industry
staffing~ and equipment ownership (se-e Section 5i). Detailed
cost benefit analyses should b-- undertaken prior to precisc
deteriiination of interface-s and de~cisions concerning for
cxiiple le ase vs. buy, dcdicated vs. time-sharod equipments
and services.

~~~ 5"iic Actions to be Taken

A cnrFrohl-.noive cateqorization -chena for Navy mon-tactical
1Ifrr->-tin should be developed, and adopted by WPPIS for
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o An .1-rri ive r.roiran .1'- then Y2 intinit -I to " f o th-
extent _r_ voluLne (if hc v,r ij!; cateor i's of pul icxt i on.;

to bi: e ;fcc:r wy t>' i- n&~ntt of k;

o Once t i,.-- rrequir,.ierts crc 'trstablijr s,, the no: .tivo
svste. i ('i!, VS 2,.uj) :.,uld b_ :h xci f ic- in :rjan- it; ,r m
in suff icient oet.-i1 for a lif."-cvcl, co-b . t ;17sis
to b- 2 ,rfer:r'-.

o Alteric tive inp'm.-.ntatiOn .t reti. <: !Ud Cy fiJ in

sufficient detail wo herait 7nmrarative co t<,-:iit
analy:;i s, and -rction by .PV of tnr prrferroferre i -<,.

o Alternative ,.eth-s of fundini e . '%S prc-r&'m in hrrth the
short long ter.c should r, exatin .u, Ufnt] Jecisio:i.,:-.
as to the optiinun approach.

o Distinctions mus;t be drawn ,L'tween area- whore V123 can
acply the results of industrial R&D, 3nd those n.):cnces
where .. specif ic research. is reauireni ,o c e
contracted/per formnrd by the Navy itself. AoDronr iat',
projects should be undertaken to test prototvces or
undertake P&D in accordance with thes=e determinations.
Accordingly, a Navy PD -,rogra.n for >!AP3 shr-ld oe
prepared, which will avoid dulicatin )f industry efforts
while buildina uo necessary in-house cnpabilitis. We
suqgest that the most effective approach to the
accomolishnent of this programi would entail tne follo,,'ing
initial actions by 2PPS:

1) Establish a panel of operational NPP3 -Yersonnel to
rule on all procurement reauests for publishing and
printing equipnents, from wh;tevcr source, to ensure
conpatability/interface with the NAPS concept.

2) Establish a panel of NPPS xDrsonnel, consultants and
ex officio representatives of NAVSUP to review on a
regular basis all problems arising in areas
appropriate for AGS-program funding, potential
projects relating to the solution of such problems,
and the progress of on-going AGS projects, to
establish priorities anon. th._se various efforts, and
to identify any migration frcrn the 6.2 to 6. 3 funding
category.

3) Initiate a System Developnent Plan (SDP) for NAPS.
The SDP is a plannirg and funding schedule procedure
defined by the Department of Defense in respnse to
O:dE circular A-109, and embodied in di,--:.;. s
7920.1d and 7920.2i. It is anticipated that this
procedure will shortly be adopted by the services. I
Because of this, to achieve the orderly anJ timely
evolution of ,\PS, it is reccinendcd that NPPS follow
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.flVif' 1Pt. t :- ~tn7 SLi C yc I D rt if 'Y,

* :>pro:;.r- L~ 7r.n I CA; rvty~' fort: tefst

n Lei t C ) i c -r t onn'

t -,: r ; t ~ £ tr /ui r. ;c .nict i,, --nd, i7 1 t i rr- r --: C?

2) Lsc7ri of ti.e- initi;J i:~innti

3) P1 30i5' tric crp1iC-ition into n%0x'-t ion.

Sitc ztppicatinn sclectin nr~ take into acCntzn-i:

1) LIncact of ,:ucc~rzsc~ the r e: 1. of th- Naivy,
::1P-~S QrY m i S L,--- 2

uv~ .h~l ~i'~for

It is rtc -- <- e'1 A '1 On
or :w-re-C i. ~ I ~#r~<
, inJ ', (i T. I t WIl J-C

Arts 'lest ing (en tcric. - t', t, z." 1  f or tproj:. cts

currc-itly be ing ev -luat-, j the Fjrit Co-ibat Dircctin

o An esnilinjrredicnt of :L\PS is- the: ln~ical intceyation
and3 intcrfacin3 of many data tases, which currently exist
as iiecnit :iieto facilitate: srlurc , cb3t: c,:toure,
up-dtiryj, file cnorainatinn Find many ;Iinc:..eemnt-oriented
activitie7s. N',113 s-1ste,- -nnnitorinq g;ill br, -.nbciied in a
meta systc'n whicii will cither interface with, or subsuxc,
Pi<4I3. Further, the :nrta ,,lta u:;t be capable not only of
monitorinj3 the various su .bco~nponents of the NAPS system
itself , but also of cnim.nunicatinj throug~h standardized
procc,:iures with such org.Dnizat ions as BuPers, Butler], etc.
One conseouo-nce of this inteir~ition is that activity at. one
data bae nuld trijer up-date functions at other sites.
NPPS should initiate in examination of all data bases

r (through or in conjunction with NAVDAC) to identify the
i-eqc uncc in which th.- Eutrnatic interfacinj shnould be
urrlert.kn. Probilcns of coi-ipatibility of data structure,
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con tr oI :rn el- u rc r rd Lr to I; mS, t. der.r i i Iami
mthyds of oocnriincr -rjtjj~jj i LVfr-1to

0 A ;~aor f£t.u:Ay .:: 0 i Mjir ,IIy it ia ,' iHHJ j! 121,7P r
and is cos)t 25U]risr *1 InC J) A . .. .1t ('&F1 t ; or
the jC r-1 ion, c ;1 il I11 1rmn 'cos)t., .1 C ' h y t,; ic-jl
i n forAi,) ; (,n f or u7( 1" in (icrt1 i~ air..'rce

o-ver]3,tL.ccmm of U Fr

tin~11 fro,-, r~tc' to uit'; on,0': tii.-
othir tlf rer. 'sa":ric 1(C'' iw - -. of
a im-rih o- cc; -:o : ontoi rnt'
-mucrih r'.rcn pb ~ < 'eti~~ rt:n ~ t
life cyzlu.

The Nil T) coc;tc r i c s !i7 7.,r s U' );c~

m asEte r i n j /.-)l ic,-,t ion, -1i nr i -,,t i nn, dr0J ;v,-rvy and c-rntroI.
For o~ti1h11iL !atisfaction of the !.*vy's i nf o r:at Lion v crine
those s ystr-ls fli*junde1r the: chnrt-r of E' ~
m in imnux ,, a!7t er i nq/r rr; ic,:,t irn D ani Cu irt r i )u t io C)ould
be "foldJ in" , or ajt least clo-f Alvitryc'i. h

('10cc cofrto/oriaion ete thie to tu y tr.ms
is ess-ntial in or(de-r to det-rm-ine tne tv,x, an, n::-- of

aral~anaion, arr, th- appropr ia tc time for thi1s to oiccur,
and to a_, oi saoimi'ai

o The structure ann] mis;sion of LMPPS shouici Wb: review-..ed ;Ind if
nrecessary revisedj to adju~t to tLa c shil ites of 2Fnz
th 2 needs of the Navy. The, current rnizoinn state,_riont of
NPPS cesta-blishes this orjaniization as the- cojoizant
authority for the mana~gement of 'Nzvy publ ication. It is,
however, stated in trms of clocu-nent nroduction :,nd
distribution. With the gradual establishneont of an
electronic chain of infor:-nation preparation, replicalion
and3 dizs;! -ination, it is apparent that change-s in wordinj
are needed, and a ne.-w mission staterxent is already in
process of drafting and approval.

NPPS adoption of the propnsed NAPS concept %,uld empi)Dsize
even more strongly the need for such a re-evaluation of
tasks an-i rcscxonsihilitios appropriate to the role of the
mana-)lent of Navy publication, in order to encomnpias the
management of the functional eouivalent of printed0
mater ials.

o A survey and/or an~ evaluation of formats, styles and
repnrt/foniai structures eiiploycd both within the Navy and by
contractors miu:-t be Vxrform-cJ as a preliminary step towards
the establishnent of input an-3 Output standards.

0 A ca.reful review of OMB, tsA, Executive Orders from, the
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o An exam I:i ion o~f i, t th cirr-Vit. -- ,,~
the- Jr, i n-. Cr ,, n i t tc<'r on Pint i r mw1 t ho t:
govrrn 41 n t;- rc:c. of fomr at jo nn : x~ * n
th- ! contr-xt of Or t - v an:] ci iSn : tn 1 -.1 of >r
ifrif.niF~t inn.
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7. S U%.IAII Y

This reB,,\rt is the final prod uct of a rr.search studKy ,r._rfor!'cr

by Forecasting International, Ltd., to conceptualize an automated

publishing s-!yten for the Navy. qbe problems .-fiich the Navy iiust face

in this context have -been identified as relating to information

quantity, quality, timieliness, and the cost and convenience of

providing needed information to the ultimate user. Questions of

regulation and management have also been discussed in order to

establish the environment in which such an automated system must

function.

A detailed review of current and anticipated technological

capabilities not only in the printing and publishing industry, but in

the computer and communication fields, has been provided in order to

demonstrate tne feasibility of the system proposed for Navy

publication in the ytear 2000. This system will be based upon

distributod] processing, data bases and user-site printing facilities,

emphasizing soft display and demand printing, and utilizing a rich

cornun icat ions environment, both ccmercial and Navy-dedicated.

Based upon the sequential occurrence of events which will

stimulate needed developments in contributory technologies, a phased

program of system evolution has been outlined. This will permit a

rolling infusion of technology, and the skills to harness that

technology, to achieve NPPS goals by the year 2000.

The report concludes with a set of recommended actions for NPPS

by means of which the development, testing and implementation of the

Navy automated publishing system as here described can proceed in the

most efficient and effective manner.

f-
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