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FOREWORD

This report is submitted to the Navel Surface Weapons Center
(NAVSWC) in compliance with the requiremcnts of Contract Number
N60921-79-C-0106 under which Forecasting International, Ltd. (FI) has
studied the potential of advanced technology to assist the Navy
Publications and Printing Service (iWPPS) in the fulfillment of its
mission. The project was funded by the Naval Supply Systems Connand
(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 tha
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, 1979. See
Appendix A for administrative project history.

P r———
| Accessionror ‘“-F/,
1

NTIS GRaal
DDC TAB gé%’;'

Unanncunced
Justification

—_— T
By

Distrivuriony

- e

Availadbilite cnang

Avallend/op ]
special

Dist.

il

YTy




ABSTRACT

There are many inadequacies in current Navy printing and
publishing capabilities, and potential for improvement is offered by
rapidly advancing conputer and communications technologies. This
report details the findings of a research and developnent progranm
conducted by Forecasting International Ltd. to provide the Navy
Publications and Printing Service with an automcted system concept to
address these shortcamings.

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 [orecast 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 1979, Forecasting International, Ltd. (FI) was
awarded a contract from the Naval Surface Weapons Center (NAVSKC) to
perform research and development to conceive and characterize a Navy
Autanated Publishing System (NAPS). The course and the outcome of
this rescarch effort are documented in this report. The members of
the FI 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 Geal with such

canplex and wide-ranging topics.

) 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
packajged and made available to a public. The current
study was charged with exploring the potential of
advanced technology to assist WPP5 in the verformance
of its mission. In fulfilling this task, the study
team has necessarily considered a wide spectrum of
issues, including evolving definitions of publication
and assaciated 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 camponent of the NAPS
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
complementary; NTIPP considers the life cycle of

i
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EXHIBIT 1.1

NPPS MISSION AND FUNCTIONS

The Navy Publications and Printing Service acts for the
Secretary of the Navy on publications and printing matters reguiring
his direct supervision, in zccordance with public law, by serviny zs
the Dep-rtment of the Navy central publications and printing
managelent service, responsible for the conduct of the Navy's
publications and printing program controlling the development of
materials to be printed or duplicated by conventional or microform
methods, and the procurement, production, and distribution of
publications and printing. In fulfillnent of this reswnsibility, the
Director, Navy Publications and Printing Service Management Office
implements measures recomnended by the Navy Publications and Printing
Policy Cammittee, as approved by the Assistant Secretary of the Navy
(I&L) and acts for the Department of the Navy on publications ard
printing matters before the Joint Canmittee on Printing, the Public
Printer (Governmnent Printing Office), the Office of Management ard
Budget, the Camptroller 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, andé 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
Depar tment of Defense, under the Chief of Naval Material and the
direction and supervision of the Comnander, Naval Supply Systens
Command, and within regulations of the Joint Committee on Printing,
to finance its operations under 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 printimg work, and
the perforinance 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 fram Governmental and commercial sources.




technical information, from content
gencration/acquisition to its delivery to the end
user. NAPS 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
technicel information is only a subset.

o A natural consequence of the introduction of advanced
technolegy in the accomplishment of any task is
ultimately the expansion of capabilities. The
automated publishing system concept presented in this
documen}:, 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 S 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
complete specification, design and implementation of
such a system.

o Publication problems cannot be considered in
isolation, since attempts at their selution
inevitably affect and are affected by the larger
concerns of the Navy in the overall manajenent 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
summarized in Exhibit 1.2, These are not unique to the Navy, nor to
the Federal gqovernment, but many of them are most apparent in this
context. For example, in the production of print-on-paper, one

¥
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EXHIBIT 1.2

EXAMPLES OF NAVY INFORMATION-RELATED PROBLEMS

Volune/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 weamrns systems and ancillary
equipments combined with reduced education level of
recruits

Increased turnover of uniformed personnel

Delays in updating cycle

Lag-time between delivery of hardware and delivery of
technical documentation

1-4
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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
Governmment itsclf.

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 and 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 gquantity, per itemn oosts of
publication and dissemination are spiralling due to costs of labor
and material. There is also growing concern zbout 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 customers 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 from discarding
poorly composed copy, and also from unnecessary replication of
forms/aocuments, 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 arec
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,

1(_‘itatirms: and other footnotes will be found at the end of the
corresponding major Section.




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 fellowing 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 ser(rices 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 ooncept 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 became familiar in recent years. While the exponential rate
of growth identified by de Solla Price2 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.®

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




report of the Comnission on Federal Paperwork, previously cited,l it
was estimated that $100 billion per ycar is spent on
information/paper gensration and dissemination in response to Federal
requirements alone, $43 billion of this total by governmental
agencies. While delibercote 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 Manajement and
Budget to these recammendations is to focus on the need for better
coordination and mancgement by the Government of all its information
sources.©

In 1440 A.D., Gutenserg combined several different
technelogies 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 dranatically as
labor-intensive processes were superseded by mechanization. Following
the automation of paper production in 1798, Kocnig's invention of the
steanpress in 1811 escalated the output by a factor of 20 or more
while decreasing costs by about 25%.° In 1808, the hand press could
produce about 300 sheets an hour, while by mid-century British and
Anerican 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~>tion obf 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 su3ggested "that the
limits of what can be comnunicated 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,
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LINZS OF TYPE SET/MINUTE
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EXHIBIT 1.3

NUMBER OF LINES OF TYPE SET/MINUTE

[—
-
1 1 1 1 1 1
3400 1500 1600 1700 1800 1400 2000 -
YEAR
Data Source:

Bagdikian, Ben H., The Information Machines: Their Impact on
Man and The Media (New York, N.Y.: Harper & Rowe, 19/1).
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inasvitable evolutionary process the large-scale replacement of
print-on-paper by electronic media, continuing advances in computer
science and comnunication-technnlogy making feasible a globol systen
in which many items of information are composed, published,
disseminated and used in a completcly electronic mnde.? Where paper
is still the medium of choice, the capaobility now exists for
producing copins on demand, reduciny the burdens of docunent storage
and the costs of groducing copies which are ultimately unused.

with the advent of advanced technoleojy, the necessity for
reviewing and revising the interpretation of terms such as "printing"

L1}

and "publisning” has gJiven rise tn considerable concern at various
levels of govermment and irdustry, ranging from labor unions to the
U.S. Congress. The struggdles of the National Commission on New
Technological Uszs of Copyrighted works (CONTU) to extend copyright
protection to non-print modia helped to highlight the onset of a new
era in information dissemination. Another manifestation of this
concern are the current deliberations of the Joint Committee 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 thz need to do so been previously apparent. However, it
is felt that its traditionally accepted interpretation has not kept
pace with technology, and fails to accconmndate recent develogments.
There is no longer necessarily a clearly distinguishable process
called "printing” in the flow of information packages fran 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 autcmated composition of publications from centralized
full-text data bases offer the potential of reduced ocost and improved
quality, reliability and promptness.

In a presentation to the Ad Hnc Advisory Committee to the JCP,
a representative of industryl0 stressed that electronic storage




should be regarded as an integral oomnponent of the printing process
because the formatting and production of output fram this medium is a
logical adjunct to the printing process. During the same hearings,
Mr. Ohrbach of the National Technical Information Service pointed out
the trend toward fully integrated systems, and the danjer that
continued focusing (of the JCP) on individual processes or "black
boxes" introduces the danjer of sub-optimization. Mr. Horton of the
Library of Congress also recommended that the focus of JCP
deliberations be shifted from documents (containors) teo 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 2lst Century in mind rather than the 19th,

We have guoted 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 printing functions., Concurrent with the
rapidly improving technological capability being provided by the
camunications/computing industry, costs have decreased at almost a
commensurate rate. Thus, the application of such high technologies as
digital camunications and data/information processing technology to
the Navy's publication needs becomes more and more attractive.

Coupling the consequences of these computer/communications
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 overlcad" affecting the
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nation at large and the NWavy in marticular; and on the other with the
imprecision of the terms "printing" and "publishing" introduced by
technnlojical advances. These concerns arc certainly shared by the
Navy Publications and Printing Service, but there are alse more
shxrply focused issucs which wmust be addressed and decisions which
must be taken in the near future in order to develop a coherent,
coordinated, time-phased plan to imnprove the efficiency and
effectivensss with which it fulfills its primary responsibility: the
conduct of thn Navy's aublications and printiny program. This progrem
enconpasses the acquisition of the initial information package, and
subsequent production and dissexrination of Navy information
designated for publication, and includes the control of materials
development, procurement, replication and delivery pursusnt thereto.
A draft charter revision, shortly to be considered for NPES,11 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 Departinent 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 Comnands, such as the administrative burden of the fleet
which is closely related to paper production, A corollary of this
linkage is that increzsed efficiency of NPPS, as reflected for
instance in reduced cost per copy, is of benefit to all those it
serves: CNET, 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.l2

With the escalation in the production of printed materials,
there has been a concomitant increase in the rate of obsolescence.
According to ore estimate,l3 the Navy Publications and Forms Center
(NPFC), for example, throws away several million pages per year for
this reason (4-10 million pajes of warchouse controlled documents) --
a persuasive argument towards the use of alternative approaches such
as a policy of printing-on-demand. 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 catngory,
based on printing charges, constitutes only about § 1/2% of Navy
publication (or 17% if office rclated reprographics are excluded.l4)
The aim 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:

e} 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 spectrun of users, ranjging 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 develapment 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 alsc 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 oontingencies;

o classified publications must be produced internally;
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o high priority, fast turn:round materials must be
praduccd internully;

gl funding of [Pl throxyh the Navy Industrial Fund.

In general these considerations are not anticizated to chonge,
althoujzh it is posainble that the first, in its objective of croviding
support to private industry, could be moadified to reguire feoding
different sectors of that industry. Th~ pntential evolution of
factors such as this which influence the NPPS mission and its
consequant tasks 1s further addressed in Cection 2.

1.5 Overall Approach

Within the current study, the approach taken towzrd tha Zesign
of such a Navy Automated Publishing System (NAPS) is summarized in
Exhibit 1.4. Several of the component tasks were undertaken
concurrently, so that the flow of this discussion may 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 visuelization of that portion of the future environment
which is relevant to those plans. Planning to meet the Mavy'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 dcetermining 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. However, in defining the necessary capmabilities
of such a conceptual system as NAPS, the needs of the wide spectrun
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 documnentation (see
bibliography) supplemented by discussions with various
representatives of NPPS and other Navy facilities in the Washinjton
area and elsewhere.

A forecast of technoleagies pertinent to printing and
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EXHIBIT 1.4

DESIGN CONCEPT

Asscssment of current Navy publication needs and NPPS
objectives;

Anticipation of year 2000 Navy publication needs;

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.




publishing functions wis perfora-d, starting witn the substanticl FI
data base resulting fran carlier stwiies,td expanding and updatiry as
appropriate to the svecific NAPS applicastion. The major areas

included in this forecast were:

o conuaters

o storage

o terrinals

o networks

o software

o camaunications

o printing and publishing.

A partial listing of trends exemined in this last category is
included as Exhibit 1.9%. The complcte forecast 1s provided in
Appendix B.

In conceptualizing a normative System 30al for the yzar 2000,
the study’ tcan utilized ite accunulated technological expertise and
awareness and the forecast just described, supplemented by:

o briefinys and documentary information on various
existing Navy research projects (especially RPIEP),

reguirenents studies ana planned implemcntation of
pertinent new capabilities;

o discussions with WPPS manageansnt personnel concerning
trends in shore and fleet recuirements for
publication;

o briefings from flcet sunport authorities at KPPSH0
and at NPPSC, worfolk, supplemented by visits to USS
Nimitz (CVi-6b) and U3S 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 cquipment (e.g. Circle Graphics,
R. R. bonnelley);

o visits to various Jovernmental and industrial sites
in the U.S/U.K. to examine and discuss
implenentations of "leading edge" information
distribution techniques and networking concepts. (For
example, IBM and IDC in the U.S.; ITV, B3C, the Post
Office and the British Library in the U.K.)

As a conseqguence of the analgamation of the insights thus
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EXHIBIT 1.5

SUBSET OF TRENDS EXAMINED PERTAINING TO PRINTING AND PUBLISHING

Costs of conposition and recording

Wage rates

Paper costoe

Substitution of snft for hard copy media
Introduction rate for new typecasting techniques
Costs of paper vs. microfiche copies of reports
Nunber of lines of type set per minute

Nunber of hard copy pages produced

Number of soft copy pages produced

Percentage of total business demand for hard copy whici.
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
davices

Percentage of copy volume on electronic printers produced
by laser xerography
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obtainzd, an initial outline of the year 2003 systen was developed,
and is described below in subsection 1.6. A zeries of lagical
evolutionary transitions wag than definad, working backwards from
this design goal, covering the approximate periods 1995-2000,
1987-1995, and 1900~-1987. This process of phased componant
introduction/conversion (referred to as "nested systems")
increcentally bridjes the 32p between the present status of the Navy
publications and printing program, and the year 2000 concept.
Implenentation of such, 2 strategy enables the tavy to achieve maximun
bencfits in support of both “leet and shore estaeblishaents from
advencing technology, minimum disruption of existing organizational
structure, and optimum effectiveness and use of funds.

Previous in-house studies and a nuaber of alternate sources
were also consulted for events which may potentially affect
developmants in these categories (cse Agpendix C for methndologice:r
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 5). Some of the
anticivated advances of potential application during this geriod are
indicated in Exhibit 1.6.

Key events thus identified were examined in terms of
oppartunities 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 reguirements data.

1.6 Year 2000 Concept

The optimun 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:

o} a global system of distributed data bases, access
points and processing capabilities;

y bl v
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EXHIBIT 1.6

EXAMPIES OF POTENTIALLY RELEVANT TECHNOLOGICAL ADVANCES

PRESENT word Processors
laser Printers
Fiber Optics
Video Disks
Computer Control
Satellite Relays

Updatable Film

1985-90 Bubble Memories
Holography

Very Large Scale Integration (VLSI)

1990~25990 Image Traensmission and Processing
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o utilization of a global communications network within
which NAFS will be enbedded;

o existence of a "meta-systen" for monitoring and
accecsing performance data and aggregated
information;

o interface with existiny and plannad Navy-wide data
bases, facilities and comunications links.

Thousands of users at the operational level would have access to
appgropriate subportions of the system in both real time and batch
mode, and the systen .would gdapt to the (stored or deduced) profile
of user sophistication to provide interactive or pre-programmed
services at an aporopriate level. These users would mot know, nor
would they need to know, whether local or remote data banks or
procossing capabilities were being utilized to satisfy their needs,
nor would they be aware of priority sequencing or time sharin,
aspects. Protocols, linkajes and security/confidentiality/privacy
protection would be provided by systam software.

Comnunications within buildings or adjecent facilities would
be via dedicated broadband channels, possibly fiber optic cables.
Those local networks would exchanje information by various paths
through a rich cammunications envirormment which provides time-shared
telecommunications links (satellite, microwave, radio, digitized
phone lines) between facilities afloat and ashare throughout the
world. System manajement and monitoring would be accomplished via a
super imposed meta-system capable of interfacing NAPS with management
infarmation systems in order to produce scheduled and on-demand usaje
reports for authorized users, as well as accurate, up to date
information for Navy senior manajement 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 ths year
2000. Information delivery in any medium can be on a scheduled or
on-demand basis, but for "single-shot" 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
mediun of choice; it would not be used routinely because of the
burden of tracking and updating, and (in conflict situations) its
vulnerability to capture. Throughout the development of the broad
system concept, the entire spectrun of conflict possibilities was
considered, from total peace to all-out nuclear warfare, with the
consequent implications for availability of communications channels,
variations in message priorities and dependence upon on-site
information sources. '

Given the variety of applications and virtually unlimited
gquantity of data which could be retained in such a distributed
system, functions such as purchasing, stocking and resupply arec
easily assimilable, as well as the production of anticipatory
forecasts of ecuipment/supply budgeting requirements.

We believe that by the time period toward which this effort i3
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 problems to which it seeks to respond,
the approaches employed, and the type of solution which is
recannended. 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 ooncept outlined in this report.

In Section 2, we describe the method by which the study team
addressed the issue of determining NPPS goals and cbjectives within
the time-frame of this particular planning activity, and the results
achieved in terms of percecived 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 aver the next 20 years relative to the processingy and
distribution of non-tactical information,

A review of printing and publishing practices, and a forecas
of pertinent technological capabilitiss for this time-frane are
provided in Scction 4. This is based on detailed accounts of
establisned trends and preaicted breakthrouihs in a broxd svectrum of
disciplines, as well as a more general review of the industries
involved, in various areas of data processing and communications,
which are included in Appendix B.

Section 4 also synthesizes these varinuz conponents: NPPS
goals, Navy needs, and potential technolegical capabilities, and
examines the implications for an overall systen conczept. This systen
is described in Section 5 as perceived for the year 2000, together
with the series of interim implementations which span the gap
existing botween this normative goal and present practice.

The final section of this main technical volune consists of a
detailed explanation of the conclusions and recommendations of the
study tcam, based upon the Jata thus far develoged, and sketcheos tn
the extent possible the outline of a2 proposed program for the Ravy.
This outline points out the nced to address such issucs as the future
roles of NPPS and NPFC; to obtain requirenents data neceded to define
the NAPS R&D program; and sujjestions for aporopriate
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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2. HEFS QOALS AHD O2J8CTIVES

2.1 Defirition

In the contoxt of this giudy, we use the teora "gools and

objectives" in a very brood sonso, taking into considerction:
o the domincnt focus of the project, whnlch 1g ko
m

communication/orocoessing systoa for the gensration,
production end distribution of technicel end training
manuzls, foras ote. for the U.S. hovy";l

o the current mission and functions of HPPS, as
deternined from discussionsz with NFPS nonzgcenent
personnel ang from reading the originel orders and
directives ostablishing tne Sarvice and defining its
charter amnd responsibilities;

o detailed objectives egprocriate to IPPS as determined
ajain by Jdiscussions with individucls at dPPSIO, and
from reviewing menajenent bricfs and reports ano 2
wide variety of othor documentation describing the
vrovision of actual or contemplated services to the
Navy afloat an¢ ashore;

o the overriding CnNO objective to reduce administrative
burden to the fleet,

2.2 Prioritization of Objoctives

The goal of NPPS is the provision of responsive services in
suppert of its charter as the Naovy's publications and printing
service. There is no existing sot of defined objectives by which NPPS
secks to meet this goal. Based upon the sources mentioned above, and
in an iterative fashion entziling coanent by menbers of NPP3MO, an
unofficial set of internal objectives pertinent to NPPS in the
context of this project was developed by the study tean and is shown
here as Exhibit 2.1, This list was incorporated in a questionnaire
(sce Appendix D) which wsg distributea to NPPS Division Directors and
Officn Directors vworldwide, soliciting their inputs to the process of
prioritization. (Participants in the survey are listed by office in

Appengix Al It was 2yreed that nanes would not be released.) An
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EXHIRIT 2.1

UNOFFICTAL PARTIAL SIT 0% CLIICTIVES MR THE 19905

(As perceived by the study ream)

To
To
To
To

increace NPPS in-house composition facilities.

reduce NTPS overhead costs.

reduce XI'PS equipment rental costs through various funding avenues.
reduce the per-copy cost of all services provided by NPPS.
To
To

To consolidate ¥avy administrative printing and reproduction
facilities under NPPS managenent.

automatc production cperations where and when feasible.

automate adninistrative functions where and when feasible.

To improve the communication of policy and the provision cf
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
To maintain the NIF

To establish policy
composition systems

To pursue an active

printed materials.
concept at NPPS.

N

and precedures for NPPS approval of automated
outside NPI'S facilities.

investigation of advanced techrnologies 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
To
To
To
To
To
To

develop alternatives for scarce resources.

provide optimal intepration of Navy-wide printing facilities.
full
full
full
full

full

provide support for the military lithographic rating program.

provide support for the fleet's shipboard printing facilities.

provide support for the Navy reprographics program.

provide support for the Navy word processing program.

provide support for the Navy forms management program,

2-2
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excelleont recponas rate (Chout 021) wae achieved.

It must be enphacized that, throughout this section, the
"objoctives" roferred to were drowm up by the ctudy tecn o reloting
to the overall goel of NPPS. In no way is this scot officially
approved by NECS aancyen nt nor by the Navy, The trioritics Inuicated
by 3pPr3 field perconnel roflect only their crorcentions of the
relative ranking of thoze objectives.,
ogportunity wac given thrma to anona the lich,

Tne survey narticiponce proviced reletive ranvings of the 22
objoctives in terms of perceived priorities in the short ano long
tern, end clso acsigned voiluces (Yweijghts") bosed on rorcocived
rclative imnortance of the individuezl objectives. kesnonses were
analyzed using proven conguterizon reornclizetion ona regroession
methodoloyies. Lesults are includea hore as Fxnikits 2.2 (short term)
and 2.3 (lony term). Thes: are peeod weon analysis of between 16 and
23 individual gucstionncires, the variation heing due to zorne
inconsistenciceg/errors in coapletion which invalidoted cortain
resronses.,

The princry enchoasis for the next 5 yearsz rovealed by this
analysis of these objectives is upon the utilizotion of conronricte
advencau technolonies, concolidation of Navy printing end tubliching
services, and cost reduction. This reconfirms the premise uron which
this NaPB5 research project ig bosed, and it is of significence that
thic repreconts the consensus of mencgerial opinien throughout NPES.

Looking auead for o slightly loninr period, the priorities 5-10
years out also confirm the nced for the HAPS concept. Indecd, the
application of advanced technologies is seen as cven more urjent,
rising from 3rd to 2nd in the prioritized list. These results arc
sunnarized in Exhibit 2.4. Also includ~d in that Exhibit is a colunn
headed "S-year Rank (technology-oriented respondents)®, resulting
fron the onclysis of that subset of the questionnairces for which
objective 12 renked amorg the top five. This separate analysis was
conducted ot the reguest of NPESMO, to determine whether the opinions
of these respondents differed markedly from those of the total set.
Cle>rly this woe not the case,

Tne inplications for the NAPS concept of these perceived
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EXIIIBIT 2.2

gb(” STED OBJE (TIV S FOR Tills 19809
(As pClCClVUd bv the study ceam)

SHORT TERM (NEXT 5 YEARS)

FCAN NOURRNALUIZED PESPONSES MEAN STANLA L
SCORE LLY iz

1 TO INCREASE EPPS IN-HOUSL COMPOSTIWION TACILITILS 0.02317 0.0¢4790 it

2 TO REDUCE hpI'G OVERLEAD COOTS 0.06569 0.055%3 5

3 70 KREDUCE NPES EQUIPLENT RENTAL COSTS THRCUGH VAKICUS 0,059%5 O

FUNDILG AVENDLS

4 TO ELLUCE THE PER-COPY CCLT OF ALL SEKVICES PRODVIDED 0.19198 0.10272 2
BY NPPS

5 TO RUTCHATE PRODUCTICH OFLRATIONS WHERE AND WHER 0.06053 0.04197 7
FEASTELE .

6 TO AUTCHATE ADMINISTRATIVE OPERATIONS WHLRL ARND WHEN 0.04118 0.02749 13
FEASTRLE

7 70 CONSOLIDATE NAVY ADNILTSTRATIVE PRINTING ALD 0.10204 0.93%69% 1
REPRODUCTICH FACILITIES LNDER NBPS

8 TO 1EPROVE CONMUNTCATICH CF POLICY AND PROVISION CF 0.05405 0.05654 9
GUTLANCE FROCH HEALOULETELRS 10 ;H~ FIELD

S TO CONCENTRATE CH OFFICET ALWNTRISTRATION IRFO. TRANS-~ 0.04357 0.1030635 12
FER NOT PROCUCTICH/LISTRILUTICH OF FRINTED BATLRIALS

10 50 LAWVNTATH THE HIF COUCLPTD AT NEPS 80.06057 0.06041 &

11 70 ESTARLISH POLICY AND PROCEDURES FOR NPPS APPROVAL 0.03263 0.032350 15
FOR OFF-SITE AUGFCHATED COMEOSITION SYSTENS

12 170 ACTIVELY THVESTIGATS ALVARNCED TECHNOLOGY CAPAELE 0.09180 9.07892 2
OF ILCRELSING EPFICIENCY CF KPPS SERVICLS

13 TO ILPPCYE OPFPORYWUNTTIES FUR UPWARD KORILITY CF NPPS 0,02716 0.03792 16
Pr‘ JOL\I\LY -

14 TO LPGRALBD SURSTALTIALLY THE TRAINIRG OF ECUIPMENT 0.02167 0.02237 23
OPERATORS

15 90 UPGRALZ SULSTANTIALLY ThE MAINTENANCE CAPARILITY 0.01836 0.02198 21

. OF EQULIPMENT OPLERATORS

16 TO DLVELOP ALTEKNATIVES FOR SCARCE RESOURCES 0.04544 0.04354 11

17 7O PROVILDE OPTIMAL INTEGRATION OF NAVY-WIDE PRINTING 0.06982 0.09699 4

FACILTTILS
18 10 l”‘C‘JII" I‘U" T, SUPPORT FOR THE HMILIYARY LITHOGRAPHIC 0.016%) 0.0126k 22
RETTHG PROGRA

19 10 l‘ROVID!, &'5,., SUPPCRT FOR THE FLLET*S SHIPBOARD 0.022063 0.01274 19
PRINTING FACILTITIES

20 TO PROYIDE FULL SUDPORT FFOR THE NAVY REPKROGRAPLICS 0.04859 9.03491 10
PROGRAM .

21 70 PROYVILE FULL SUPPORT IOR THE NAVY WORD PROCESSING 0.03538 0.04630 14
PROGRMAN

22 70 PROVIDE FULl, SUPEORT TOR TiE RAVY FORNS MANAGERENT 0.02619 0.02356 17
PROGRAN




EYHIBIT 2.3
vL(/J.f, Hh O OBIRCTIVES 10O TH" \(‘).5‘1_0‘:‘;2_
(As p(‘r‘?'i“;c-‘d-‘g; “Che study Lenn)
1.0 (, ”:RM (5~ 10 \FAW ouUT)

LEAN NOWIATAI UL LLSEOICES [ STINLEARD
SCOKRE LY Wi

1 10 THRCRELSEH LPPS TL-LOUGE CONPOLITICN FACTLIYIES 0.0207y G.0%v060 1Y

2 70 KREDGCE 256 OVERILAL COSTS 0.07659 0,6:070 6

3 90 KLDUCE WEPS EQUTENTLT RENTAL COGTS THROUGH VARTCUS 0.05542 0.028533 1l
FUXDTLG AVt

4 10 RELUTE
FY WPPS

5 90 AUTCHLG Y PROLUCTION OPERATIONS WHERE AND WHEN 0.006032 0.053%8 Y
FLASIELE

6 TO AUTCHATE ADMINISTHATIVE OPERATICNS WHEKE AND WHEN 0.04535 0.02752 13
FEASTERLE

7 70 "f).‘,/: ,’H""r MTHNISTRATIVE PRINTING AND 0.21340 1.97777 1
REPRODUCTICN Fhi C'LT‘I‘?.‘,S UNDER WFES

£ 7O INPROVE, CONNCE Tf.s'-.TIC:J CF FOLICY 2Np PROVISTICHL OF 0.08139 0,13275 4
CUIEANCE . L BEACDAISERS N0 TERE FIFLD

S 50O CONCEXN N BINTS KA TCN TH }T AL 0.07467 €.22402 7

STOL OF PRINTED MNATLRIALS

AT WPPS 0.08034 0,1377¢ 5

PLE-CGEY COST OF ALL SERVICES PROVILED 0.0%306 0.33635 3

—
Ny
<
-
"5
=

18 70 1

1Y Y0 LESTARLTSH LOLICY
FOR OFP-STIL /”J"z'i

12 70 KCHIVE } DO
CF INCRE

13 10 161
PERGCHNT,

Y4 w0 URGHALL SBESTANTIALLY THE TRATNING OF EQUIPHENT 0.02331 0,02517 22
OPLEATONS

15 10 UPGRALL SUROTANTTIALLY THE NATRTENANCE CAPABILITY 0.03690 0,13315 15
OF EQCUIFERT CPLEATCRS

16 50 DLEVLLOP AL

PROCELULES FCx NPFS LPFROVAL 0.06031 0,22525 10

CONPOSTTION SYSTLMS

ALVALCED TLCENCLOSY CAPARLE 0.09856 0.0¢501 2
LEFICTLNOY OF KPPS SERVICES

POBTUNTY I ES FOR UPVARD MCETILITY OF NPPS 0.03279 0.03148 17

o

LENATIVES FOR SCAKCE RESOUKCES 0.051%3 0,05285 12

17 10 PROVIDE GPTINAL HTECRATION OF RAVY-WTDE DPRINTING . 0.06672 0.1204 8
FACTLITILG

I8 YO FROVILE FULL SYUFIORT FOR THE MILTITARY LITHOGRAPHIC 0.02713 0.0560649 iy
RATING PROGRAN

19 90 PROVILE PULL SUPPOLT THE PLLEUT'S SHIPEOARD 0.02283 0.02iv3 21
PRINTING FPACILIPIES

20 10 FROVILE TULL SUPPGHY FOR THE LAVY REPROGTAPHICE 0.04170 0.03457 1
PROGIAL

21 10 FROVIBL PULI, SURPORT FOR THE KAVY WORD PROCESSIKG 0.03296 0.04005 1d
PEOGEP AN

al ?ﬁrru0v1uu FULL, SUPPORNT POR THL DAVY FORMS MANAGEBENT 0.025006 0,02004 20
ROGIAN

-—
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prioritics anong objectives are wpointou out in the following
Cubszection.

Z.3 Inclicotions for NARS

As dooceribod briefly in Section lotb, the concept of a liavy
wtanated Fublishing System recomrended by the study teom 10 bhrend
Upon @ plannce avolution toward soft cony and printing "on dowans",
erhoalon in o distribuited systen of data bases ena nulti-function
vork stotions functioning within & rich connunicetions onsirona nt.
tzniibic 2.5 lists, for cach unofficiel objective foravleted by the
Stucy team, tne contribution whicn tnls RAr5 concept makes toward tho
acnirvenent of that objoctive. Note that the objectives are licted in
teras of their porceives priorities over the next {ive years, as
determined by the survey of NPPS field airectors.

The relationsnic between the cavnabilities of WAP3, anu the
poctulated objectives zppropriate to SPPS in this context, are
necessarily very general at this stage of conceptualization. It is
the opinion of the study teem that the structure and mission of LPES
will necccocsarily evelve in conconance with thoe cvolution of NAES, andd
ther ultimatcely the GPPS role will focus uvpon manzjement rather than
the production services. Th2 optinum set of objectives of NEPS iIn
fulfilling its charter as the Navy's oublisher, the menner in which
thaese objectives are to be satisfied, and the intricate
interrelationships between NPPS and NAFS, are issues to be addressed

internally by =NPPSHO.

2.4 Citations and Footnotes

1. Pronoszal to Perform R&D to Conceive and Characterize A
Novy Autonated Puclishing System, rorecasting
International, Lta., wetoper 34, 1v’s.
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SECTION 3




3. INFCRAATICH-RELATED [RC3LEMS CGF THE NEXT TWENTY YEARS

3.1 Introductieon
The factors which dominate ltavy informetion publication
recquircments ¢t present and for the foreseecable future concorn the

guzrntity and cuzlity of information necded, the recources cvzileole

for information monagement, and the Geliys involved in satisfying o
particular information necd. Let us cxanine each of these aspects in
turn, amd discuss the implications for the current study.

The quantity of published information nceded by the Navy is
extremely difficul: to essecss. Availeble data concerning current and
historic workloads in various categories aro spotty and
non-comparable; there is an urgent need for a Navy-wide coordinated
effort to address this issue and provide an adeguate basis for
projection. This question is discussed in detail in Section 3.4, For
all of these factors, the study team has found a noticesble lack of
availzble data. we are grateful to the NTIPP study for helping to
remedy this deficiency, although this has resulted in an unavoidable
bias tnward 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 NPP3 which is tasked with estzblishing and enforcing
appropriate standards. However, this mission cannot be performed for
the time-perind of interest until the NAPS concept is well definod.

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 respecctively,
and other topics pertinent to information resourcc manajement are
addressed in Section 3.5. kelevant technological resources and
capabilities for the next two decades are scparately discussed in
Section 4,




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. bowever, 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. Ajain, this level of detail is
inappropriate and infeasible at this level of broad

conceptualization.

3.2 Fiscal Concicderations

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 avtomated 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 facter 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?
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 wnion printers, whose constant dollar scale increased roughly 15%
between 16562 and 1974, and is anticipated to increase an additional
7% by 1980.4

Equipnent costs in the publishing industry, while more than
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doubled in terms of current dollars, are nevertheless at their lowest
level in twenty ycars as evidenced by the wholesale price index,
measurcd in constant dollars, and the same is trus of paper, although
this is anticipated to cost $24.70 per hundred pounds in 19&0,
conpared to $14.32 in 1960. The captive printing market, according to
estimates by the In-plant Printing Manajemnent Association,® spends a
mininun $5.5 million annually on paper. Navy expenditures for paper
are much higher, amounting to an estimated 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 decreascd consistently sirce 1960.4

The net result of these and other coatributing factors however
has been a steady increase in publishirg costs, at least in the
private sector. (The pricing structure and administrative prograa
responsibilities of NPPS make it impracticable to perform a direct
comparison of in-house oosts with those of the industry as a whole.)
Exhibit 3.2 tabulates these increases for a numnber of pertinent
indicators.1,4,6 Jote 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 &pplied, to hold down the spiralling
rate of increase: the hand labor needed for miscellaneous jobs in the
bindery. During the period 1967 to 1977, the unit labor cost (labor
cost per unit of ouiput) in the printing and duglication sector of
the Federal Government increased by 11.1% p.a., compared with an
averaje 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 samne period, compared with an average
Federal increase of 1.3%. Exhibit 3.3 provides comparable data for
several pertinent Federal sectors.?

Information-related activities are pervasive throughout all
Federal activities, and difficult to separate as an individual itea.
Attempts have been made from time to time to segregate "information
systems" as an identifiable category, but ecven 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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denands.

The dominant concidereation on this issue is orobably the fact
that inforwaticn gencration in come catceaonries, ana particularly in
that of education and training, is alreaxiy budjet-constraincd. In FY
76 the tntal waper output of CRET Support was 750 million page., but
this would have doubled had the fundingy for printing besn the 295
million requested rather than the $2.5 million cctually budicted.
Increzend consiceration 1s now being given to on-board training end
irdividuzlizad inctruction (ooe following subsection) which will only

increace the disparity betwesn reguirenents and available funds,

—
]

since theee technicuszs depend extensively on published materials.

Capacity for annucl CHET production of two billion pages, nearly

three tires the FY 76 output, may be reguired by the early 196Us.l
There are no indications that such kudgetary constraints will

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

3.3 Tuman Resources

The availability of manpower affects the inforaztion
publicction problems of the Navy in a variety of ways, both
increasing the deanand for published materials, and affecting the
supply of personnel to meet that demnand. In the military context,
recruitingy orobleas limit the supply of perconnel to perform tesks
assnciated with the generztion, reproduction and distribution of
publishzd materials (for exanple, composition and groduction by fleet
lithographere), The increased turnover and inadequate educational
level of other Navy enlistecs compound the problem by requiring more
extensive documentation for this user community, a trend further
enhznced by the cver growing sophistication of new eguipnents which
they must be trainod te operate and maintain. Similar developments
are also observable in the privato sector, where they jotentially
affect the contracted-out portion of the Navy's publicationes and
printing progran. In the followingy subsections we will consider
available historic data and projections for indicators measuring
these scparate trends: labor pool, recruit capabilities and cauipment
complexity.

3.3.1 Labor Ponl

Navy enlistment active duty accessions in 1977 were 2.7% below
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the target level.B In addition, turnover ratces for Navy enlisted
personnel are increasing and could, if unchecked, reach levels of
28.7% attrition and 23.5% desertion by 1995. Incentives
proposed/instituted to address these problems unfortunately run
counter to other moves aimed at increasinyg opportunitics for
pranotion and decreasing compensation rates.9 Conflict also arises
between the recommendation of the Dodman Report to civilianize all
shore military printing billets, and the response of NPPS that this
course of action would impair the sea-shore rotation of the military
lithographer.10

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.ll 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 3.5 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.l3

From this potential labor pnol, 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
decreasad effect of the incentives for Navy enlistmnent. 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 stremgth, 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 conpensate
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 anticipatesB that 40,000 enlisted women
will be in the Navy, and women will comprise 11%t of the total DoD
enlisted force. A Brookings Institution Studyld4 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 women
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SUPPLY AND

EXHIBIT 3.5
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on combatant craft. While this is not a large figure, Jdavy expericnce
has been that, for enlistees, lost time for &ll causes runs about
.63% for woanen compared to 1.1% for menld so that the productivity
rate should increase. On the other hand women technicians may require
the provision of more information than their male counterparts, at
least in initial trainirg, beccuse of the culturel sterecotyprs and
role identilications still persisting in the U.S.1%

Total attrition of Navy cnlisted perconnel (dcfined as the
percentage of mele enlisted accessions entoring in the specified yoor
who leave prior to conpleting three years of service) 1is comparable
to figures roported by other services, varving between 27% and 3%.8.
Around 423% of first enlistment personnel fail to finish their
enlistments, and desertions are at an all-time high, more than
doubling bctween 1972 end 1977, This trend. if continued, would imply
a desertion rate of 6.9% by 1945, and 23.5% by 1v%5. This is an
unrealistic projection, however, since actions will obviously be
taken to modify the factors leading individuals to desert. Experiencze
has shown that the averzge deserter serves on sea duty, is betwecn 14
and 22 ycars old, ranks in the lover mental categoriesz, and is in the
first term of enlistment. Exanples of management initiatives already
developzd 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 retirenent, thereby incressing compensation costs. Also, high
re-enlistment rates rcduce opportunities for promotion, alreedy
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
optinun age and experience mixes.

The increased emphasis on recruiting which has resulted from
the all-volunteer-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 incrcases the Navy publications load.
Recruiting meterials constitute a significant segment of matorizls
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 gquality. With the
population of high schoel graduates decreasing by almost 15% per
year, by 1995 the shortfall for DoD 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.l6 In
1977, 34.23% of the recruits enlisted into the Navy were in Cateyories
I1IB or IV.17 (Category IV is marginallv 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 wttendees with less-than—adequate literacy level. The Natinnal
Assessient of Educational Progress (NAEP) has noted that l7-year »ldés
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
nationwide decline in reading, language and math between 1968 and
1973 for students in grades six through ten.l8 (The CTBS 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 requircaent 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 excceds




supply by 430, or 22% of the requirearnt,1?

Tiese diccrepancies are resulting in policies directed towar
increaced information transfer, such as improved job oriented
inforanation ard training, adaptive instruction, system-cnbedded
maintenance atd training, ond use of operator and maintoiner training
devices.l? Thero approachries ojain increase the procuction burden of

CMNET, previously discussed wder section 3.2.1.

3.3.3 Equipnent Sorhictication

As has been mentiorned several times in this report, NPIP?, a
major stuldy of probleas relating to technical information, and
potential solutions, is being managed by the David W. Taylor Naval
Ship Pesearch and Development Center (DTNSRDC), and hes been of
considerable assistance to the NAPS project. "Technical inforration”
is us«d here in the particular sense of encompassing information
which is acguired from a contractor to acconpany a hardware csysten,
and which serves the purpose of maintenance, training, legistics
support or operetion. This area is a small sector of total Navy
pucl ications based on annual revenue estimates, (gbout 8 1/23)21, but
one critical to operational readiness and thus to the basic mission
of the Navy.

The ecquipmnent fundameontal to Navy operations, primarily ships,
aircraft and weapons systems, is continually increasing in
sophistication and coaplexity. This is especially true in avionics
and otner applications of advanced electronics and particularly
semiconductor technology. Although universally accepted definitions
have not been forthcoming to provide consistent time-series data for
quantitative mecasures of coaplexity, in the context of the present
study a more neaningful indicator is the associated velume of
technical data. Exhibit 3.6 denonstrates that the number of pages of
technical information required for supporting an aircraft hes
increased by a factor of approximately &00 in the past 40 years.l®
This places a heavy and ever-increasing burden on the technician; the
estimated time spant by maintenance personnel in seeking information
in 1977 was 30%,15 compared to 20% in 1967.20

Such highly complex systeas reinforce the need to acquire and

train personnel for high aptitude occupations: the AEGIS weapons




1939
1942

1946

1962
196¢
1978

1978

TYPTICAL TECKNICAL MANUAL GROWTH

J-F
F-6T
F-8F
F-9F
s-2

A-6A

F-14

F-18

EXHIBIT 3.6

Goose 525 pages
Hellcat 950 pages
Bearcat 1,180 pages
Cougar 1,880 pages
Tracker 12,500 pages
Intruder 150,000 pages
Phantom 225,000 pages
Tomcat 380,000 pages
Hornet >400,000 pages
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systca and the TRIDENT reguire respectively 90% and ¢7% Petty
Cfficers.l” At the request of 030 in 1977, an interservice tosk group
prenared a white paper on thoe agpplicability of the latest technology
in job aids and maintenance training to enhaznce militory job
proficiency. Une major suiggestion of this group was 3 qgrenter
inves*mont in the job information its~1£.17 So mony of these diversa
trends lead bock to tnis single focus: informeti

ion.
uvantity of information is the next subject to be explored

in this discussion.

3.4 Informztion guontities

As discussca in previous sections of this report, thore are
nunerous factors resulting in an increase in the tetal quantity of
Navy publicaetion. Some of these are listed in Exhibit 3.7. In
attempting to estimate workloads in various publication categories,
however, we need first an unanbiguous definition of these catejories.

One approach is to segment the total body of Navy non-tactical
inforxation, decsignated for publication, by application area; we have
enploycd the Iollowing categories, although we nust enchasize that
these zre by no means mutunlly exclusive, and we hhve not encountored

consistent definitions of what is included under ecch:

o maintenance and repair
o training

0 finance

o adainistration

e} supply

o procurenent,

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,2l most publications used in the Navy are administrative in
nature, and NPPZ is currently involved in the mass distribution of
this information & multiple users and for archival purposes.

A separate breakdown is offered in a partial listing by type of
documnent., consisting only of those warchouse controlled items stocked
at the Naval Publications and Forms Center (NPFC). This includes:?

o military specifications




EXHIEBIT 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.
Increcased 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 print:ing (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 canponent the use of demand printing technoleogies to satisfy a
significant portion of Navy requirements for the publication of all
mon-tectical 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
qguantitative 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 smme
quantitative data for a particular measure (column) applied to a
specific category (row); whether these data are for a single point in

o
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time, historic time serics or projected values; and the unit of
measuracent {(dollars, pages, messcjes etc.).

The purpose of including this Exhibit is to demonstrate the
wide diversity and inconpleteness of the existing "data-base", if
such a term can properly be applied to such an agglomerction of
incompatible information itens. Subsequent Exhibits provide examples
relating to particuler inforaation categories. For exanple, Exhibit
3.9 contains an estimate by Sterling Systems2 of the number of
documents demanded per year for warehouse controlled items at NPFPC.
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 time
series data given, is included as Zxhibit 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 development 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,
primary categories of printing production services on board ship
include:

o composition of copy/text
daily administraztive printing requirements
forms
repor ts/manual /booklets
charts/maps

2 0 2 92 9

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,22 but the categorization will be
in terms of production process and thus non-compatible 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

OUANTITATIVE DATA FOR WAREHOUST, CONTROLLLD 1TEMS AT NPEC®

Indicator
# pages dcmanded per year
# documents demanded per year
Annual printing costs
# pages disposed of per year
% documents revised at least once
Average life of document

% documents replenished after
initial stocking

Frequency of replenishment
Average replenishment quantity

% total mail orders received
from U.S. Navy

% total mail orders received from
private corporations/organizations

*
Private communication from Eric Jo

1979 Value/Estimate

58.7 million 1
3.2 million

$6 - $9 million

5 - 40 million j

7 - 8 years

4 - 5 years

430
8%

80%

rgenson, DTNSRDC, 12/20/79.




EXHIBIT 3.10

MORPHOLOGICAL CHARACTERISTICS OF WAREHOUSE CONTROLLED ITEMS AT NPTC

14.7

927

98.5%
’ 97.67%
51.1%

, 48.9%

Average pages per document

Documents

Documents

Documents

Documents

Documents

Documents

Documents

Documents

Documents

Documents

without separate covers

with conventional printing format
without technical line drawings
without illustrations

without photographs

containing reduced print

£ 8 1/2 x 11 inches

without foldouts

primarily textual content

primarily numeric content
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EXHIBIT 3.12

PROPOSED SHIPBOARD PRINT SHOP SURVEY INSTRUMENT

(Excerpt)

Averaje monthly press production volume (im pressions):
Estimated monthly press production volume under peak conditions:
Average number origin-ds per job:

Averaje run length per job:

Percent total presswork w/a run length of 1-25 copies:
Percent total presswork w/a run lenjth of 26-5U copies:
Percent tntal presswork w/a run lenyth of 51-100 copies:
Percent total presswork w/a run length of 101-250 copies:
Percent total presswork w/a run lenjgth 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 produced on electrostatic glates:

Presswork represents what percentage of total shop workload:
Average monthly cowrposition workloal (based on 8 1/2" x 11" pg.):
Composition regresents what percentage of total shao workload:
Average monthly metalphoto workload (in square inches):
Metalphoto represents what percentaje of total shoo workload:
Avcrage monthly number of jobs groduced on letterpress:
Letterpress represents what percentaje of total shop workload:
Percent mrinting 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:

Averaje number of pleces per job requiring collating:

Percent workload requiring collating 1-10 pgs:

Percent workload requiring oollating 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 requiriny collating over 50 pgs:

Percent workload requiring folding:

Maximum sheet size of work requiring folding:

Percent workload requirirg stapling:

Percent workload requiring drilling:

Percent workload requiring wrapping:

Percent workload requiring padding:

Total nuamber of personnel in shop:

No. of rated personnel (L1) in shop:

No. of LIC:

No. of Lll:

No. of LI2:

No. of LI3:

No. of LISN:

No. of non-rated personnel:

Average daily hours of shop operation:
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fleet that include the printing of technical manuals an! the
provision of metalphoto services. Short-term historic datae are
available fer these on a plant-by-plant basis. These fijures and
other guantitative information relotimg to shore-based operations --
the bulk of NPP3 business -- will brcone much more readily accessible
with the full-scale implementation of PRMIS, the Printin3 Resources
mManegenent Information Systen.

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

mn-tactical) inforinztion is concerned, we do have same current data,
bLased on a rather smnall sample, but no historic trends. BExhibit 3.13
shows the ccstimated total logistics data volure for SNAP II ships by
major applications area. As noted in that study,23 "voluwetric
rieporting 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 refecrenced NTIES program has produced some
guantitative estimates, as sumnarized 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.19 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 area4 are
sumnarized in Exhibit 3.17.

3.8 Other Considerations

While not acting as significant incentives towards the adoption
of an automated publishing system, there are other
information-related factors which are becomning of increasing concern
to the Navy, and which must be considered in the development of the
NAP3 concept. Paramount among these concerns are the issues of
security, privacy anmd freedam of information.

Security and privacy are terms which are frequently applied
interchangeably, yet, particularly in the military context, there is

3~24
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EXHIBIT 3.13

ESTIMATED DAILY SHIPBOARD LOGISTICS DATA COMMUNICATTONS

TOTAL EXTERIAL LOGISTIC DATA VOLUME FOR 277
SHAP TT SHIPS TN CHARACTARS PER DAY
1 \8)

TUNCTICHAT, ARTAS HIGH LOW AVERAGE
Pay and Te_sonnel

547, 6,093,824 . 420,196 986,375
Maintonance )

17% 1,918,430 132,284 310,526
Supply and Finzncial

25% 3,272,610 225,660 529,720
Total All Functional

4L 86 4

Atoas 1007 11,28f3864 778,140 1,826,621

TOTAL EXTERVNAL LOGTSTIC DATA VOLLIZ FOR AVERAGE
SNAP II SHIP TN CHARACTERS PER DAY,

HIGH

LOW

AVERAGE

40,740

2,809

6,594

(3
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EXHIBIT 3.14

CURRTNT STATUS OF TECHNICAL MANUAL PROCHSSING

Indicator

Total Navy Value/Fstirate

Inventory: # technical manuals
ff text pages
# art pages
Average # text pages/publication
Total # pages

Yearly Production -

New/Reissue: { technical manuals
#f text pages
# art pages
Total # pages

Update: # technical manuals
## text pages
# art pages
Total # pages

In terms of data bits:

Total technical menual inventory:
text pages

art pages

Yearly new technical manuals:
text pages

art pages

Yearly update:
text pages

art pages

3-26

140k
17.4M
7.54
132
24.9M

11.6k
2.1M

«95M

3.05M

204k - 317k
126k - 198k
330k - 515k

1 - 129 x 1072 bits
348-696 x 10° bits

800 x 10° - 128 x 10%2 bits

942 x 109 - 15 x 1012 bits
42 - 84 x 10° bits

9 12
900 x 10” -~ 14 x 10 bits
16 x 10° - 3 x 10'2 bits
4 - 13 x 10° bits

13 x 10° = 3 x 102 bits
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EXHIBIT 3.15

ESTIMATED TELECOMMUNICATIONS MESSAGE LEVELS

Average monthly messages
Average daily messages
Average hourly messages
Peak # messages/hour

# remote terminals

w

-
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ASO

1,867,918
92,449
9,246
18,492

204

SPCC
1,233,328
58,796
5,880
11,760
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EXHIBIT 3.16

ESTIMATED STORAGE FOR DISTRIBUTED TILES

(Millions of characters)

Purchase

Bidders lists
Contract clauses

Financial

Suspended invoice file
Completed invoice file
Personnel file

Price analysis file
RMS accounting file

ADP MIS
Master job file

Library
Utilization

3-28

ASO

W

13.2
127.5
4.6
41
593.1

18
16
20

SPCC

w oo

15.4
135.4
9.8
51
335.4

26.6
20
20
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3-16

a clear distinction to be drawn. Sccurity enconpasses "the procedural
and technical measures required to prevent unauthorized access,
modification, usc and dissemination" of information in any form, and
also the protection of informaticnal materials and information
systems from physical harm. when classified defense information is
stored or processed in an autonated system, the mutual isolation of
ucers is called the multi-level security problem: the system must
pernit concurrent processing of information in different security
classification categories, while still guaranteeing that no
classificd 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 regardinj the
collection of information in any record-keepingy system about his
person and activities, and the processing, dissenination, storaje and
use of this information in making determinations about him. Threats
to individual privacy from manual record-keeping systems are
potentially anplified in automated 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.25

Privacy and security emerged separately as problem areas in the
computer field. The former issue arose with a 1965 recommendation26
that a data service center (National Data Bank) be established within
the federal government. Following Congressional hearings, 27,28 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 Commission 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 systemsg to serve many users
sinultaneously, and on-line programming, job execution and data file
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manipulations could be performed from remotely located terminals.
Since that tine, 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 coftware and conseguently totally secure
automated systems has aeppeared attainable. Significant work in this
area began when the rapidly decreasing costs of digital hardware made
economic new, conplex but more effective technigues such ac the NBS
encryption algorithm.33 More recently, similar approaches by Rivest
of MIT, and others,34 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 paralle!
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 unclascified
records of governnent agencies so that individuals would have access
to information about themselves or information about goverment agency
activities involving public matters.?” 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.
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3.6  Summary

Because of the variety of topics addrecesed in this Section, it
is appropriate at this point to summarize briefly the iaplicationg
for the NAP3 concept of these scparate treonds. Aleny with the
increased demand for published information, we have noted increased
costs for both menpower and materials. Thece tojether contribute to
delays in the provision of accurate information, which agjravate the
problems of maintenance and repair and are reflected in low levels of
operational readiness. In other areas, impatience with such delays
has contributed to a large increase in the individual usc of coplers.
An estimated one billion pages per year3 are copied on Navy copiers,
increasing cnsts, storage problens and the difficulty of updating.
The increase in published information has been acceonpanied 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 toth in decreasing
productivity of the printing and publishing sector, and with
complexities of storage and retrieval, resulting in the intanjible
but none the less apparent dissatisfaction of the Navy with its
information resource manajement.

We have discussed the increasing sophistication of eguipments
which results in greater quantities of documentation for training,
maintenance and operation; the decrease in number and intellectual
caliber of Navy recruits, which regquires 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 afioat and, to a lesser extent, in shore support facilities.

Finally, w» have mentioned the influence of societal concerns
over privacy and freedem of information, and the increased burden of
paperwork imposed by the Freedom of Information Act. The privecy
issue will be a particularly sensitive area in teras of
personnel/medical records, and in the area of matching
maintenance/repair information with user profiles to optimize
efficiency ("user/data match”). Thc matter of national security is
also of paramount concern in any discussion of information




dissemination, particularly when information is presented in
ephoneral form and physical precautions for its protection are no
longer sufficient. Infernation stored in forms mot directly readable
by users can be changed or accesscd without lecaving traces unless
conprehensive audit trails ere incorporated into the system design,
and can be manipulated electronically fram terminals remote from the
physical storage of the cata. Processing rules are expressed as
prograns stored in the same devices and in the same manner as the
data; they too can be chanjed without trace. A properly desigred and
implemented computerized information system, however, cen 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 unambigucus
categorization schemna 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

acccountability.
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4, SYNTHESIS OF FINDINGS
4,1 Problems to be Acdressed by NAFS

Sections 1 and 3 of this report examined some of tha proclems
which affect the publication and dissemination of Navy information
packages today and are likely to do so in the future, and also
reviewed sone 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 combined 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 thc extensive literature review, and the interviews with
personnel from both industry and the Navy, which were conducted es 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. Fossibly 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 campressing original problem statements, the study
team has made no significant changes in summarizing these icentified
problems in the following categories:

Quality:

Poor quality of printing procured commercially.

Poor formatting.
Delays in updating cycle for technical information.

Quantity:
Increased production of print-on-paper.
Paper wastaye due tn poor formatting.
Paper wastage due to discarding goor copies.
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Paper wastage due to unnecerssary replication of
forms, cocuacnts, ctc.

Papnr wastage due to giccarding ogsolescent
material.

Increaseda groduction recairenints of the Conunonag,
especially CiET.

Growth in tecnnical inforiaation por system.

Heavy use of Navy copierc.

Tine Delay:
=73 time betwoen delivery of horowzre and celivery
of techniccl information,
Turneround time in f1l1liny recuests for printing.

Convenience/bfficiency:
Lack of intorfzace with word processors at which
matericl 1s originated.

Information gzneration is cudjet-constrainsd.
Increasing lcbor costs.
Increasing equipnent costs.
Increasing pager costs.
Increasing site support costs.
’ Increased costs of information resource
management.
Increascd per-item costs of publication.

Pegulation:
] JCP regulations on comncrcial crocurenonts.
Wartime contingency capability must be

| maintainea.

| Classified printingy and publication iust be done
in-house.

Paperwork burden imposed by governasnt regulations
in general and the "Frecdem of Information Act®
in particular.

Interface with arcas of responsibility oriented
towards "automated Data Processing".

Management:

Increased diversity of media.

Increased diversity of forms, documents, etc.

Copntrol of information is more difficult as
paper production increases.

ketrieval of information is more difficult as
paper praduction increases.

Lack of skilled porsonnel to implenent now
technologies.

Budjetary limitations impeding improvement of
in-house gublication capabilities.

Necessity for shore rotation of military
lithogrcophers.

Productivity is poor in office tasks.




Productivity is poor in the Fedecral printing
and publishing sector,

Quantitotive puolication workload dota are
inadeguate/unavailable.

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

The categorization of these probleas in inany instances was
highly arbitrary. In some cases, also, an entry is a conscquence of
one or more of the other problems listed. Issues which were
specifically addressed in Section 3 but mot included here since their
primary implicat‘\ﬁ for NAFS =: :n tne concamitant increased burden
on publication services, concern increased sophistication of weapons
systems and ancillary equipment, and problems associated with armecd
forces recruitment and training.

In Exhibit 4.1, the problems here identified are associated
with suggested mechanisms for their potential solution. For example,
under the category of "Time Declay", 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 this
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 aleo be desirable to rcview 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
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or a forecast of capcabilities in the printing aond punliching
industry, in part because of the difficulties discussed in Section 1
concerning cnh:ndiny cefinitions ana teraminoiogy, ang in part ocecause
of the lack of meaeningful qucntitative indicators. A variety of
substantive enalyses nave been crepared, however, in the courco of
recent studies (c<ce for exanple references 1 throujh v in subsection
4.4). The reader is referred to these sources, wiose content will not
be duplicated here. “onsequently, this discussion will not atteapt to
be exhaustive, but rather will address a few significaent features and
recent develogments regarding this broad subject.

Navy publisning generally entails the mass gprocduction of
documents such as instructions, standards, foras, manuals, catalogs,
directories and reports. At present, most of this cnploys paper as a
medium, although large-scale conversions to microfilm are in
prncess.7 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 provice automated updating of
the microfilm copies. System input for text is by 35 mn microfilm,
which is scanned by an image processor and subsequently stored in
magnetic core memory. Graphics are merged later from 105 mn film. The
output film is processed ang duplicated, or used to make printing
plates. A NAVSEA system, ADPREPS (Automated Document Pregparation
System)9 is used to prepare hew 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 NPP3O in paper
or micrographic form.

In the following paragraphs, we review briefly current
practice and anticipated developments in publishing. For the long
term, however, as implied throughout this report, we s2¢ the primary
focus shifting to electronic distribution in the context of Navy
non-tactical inferiation. The technologies pertinent to this concept
are discussaxd below, in section 4.3. Consequently, in section 4.2.3,
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overviow of putlisning practices rather than towaras the technolojies
thenselves.
4.2.2 State-of-tnn-Art

The use of electronics and coaputer tecnnicuns i oll phsces
of piblizning is rouidly spresaing throujhout the industry. Already
the vost majority of U.S. nowspagers are wuslishaod electromically
from the initiel keyiny of a story by a reporter throujlhr to tne
coaposition and typesetting of conposea Jalley. in tnoe cace of
magazines, tne concept hos expandoo to encompass full page
congosition, including all illustretions, z2s well as elcctronic
trancawission for typesetting ot remote printing facilities. At the
other ena of tho grocess, the Library of Conjress rno lonjcr asinteins
a vast pre-printed inventory of its library cards from recent yeers,
but prints cards electronically "on deaans" for a specific user,
using a laser xcrographic printer and a majnetically storcd cata
base.

A publisning system includes in general the follo#ing broca
functions:

0 text input/edit

o graphic input/edit

o conposition/typesetting

o replication
These are examined individually in the following subzections.
4.2,2.1 Text Input/Edit

This may be accomplishoed in either interactive or batch mode,
the former process utilizing simple keyboards or video display
terminals (VDT), while batch mode involves OCR reading of previously
typed materials, majnetic input, or microfilm. The output of the
keyboard or VOT may be routed on-linc to other eguipmont for
camposition, etc., or it may be stored (on tape or disk) for later
batch ingput.

Optical character recognition of handwritten text, or voice
input, are not employed in production runs at this time, except for
experimental purposes. Availoble OCR devices generally impose strict

limitotions regarding the format and the kinds of acceptable




handwriting; eguipment purporting to be free of such constroines nzs
thus far provcd unreliable, and very slow because of the freguant
need for opercator intervention., e present uz2 of voice recojnition
is limited by small vocabularies, simple syntax and/or restricted
porulation of speakers. It is more applicable at this time to
applications such as process control rather than to the fiela of
publication.

However, as stated previously, both of these techniquas ore
being investigated, and it is anticipated that voice input at least
will be incorporateda in NAPS-2000.

Most commonly, the greatest benefits can be gerived 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 materiai,
multiple use of previously input material, text analysis, and very
power ful formatting and output controls. This tormatting function can
frequently be accomplished without recuiring that th2 user imbed
esnteric comnands 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, reguires about 1095 bits.”
Most graphics are handled separately from text in the form of
micrographics, as in TRU4P 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 improvenent in
total production time which can be achieved through further
automation of text nandling procedures.

There arc 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

-




beneficial in allowing the merging of text ond jraphics in digital
form, with consequent reduction in storaje reguirements, but the
problems of drafting and editing graphics renain. Improvenonts nore
will come first through graphic software rescarch and bottoer use of
dual media, for exawple a placne disploy which can coubine a
projectad imaye with a digitally gencrated display.”

The combinction of digitized yrophics and interactive discleays

provices a powerful tool for page mekeup. U.S. Mows and world denort

has been producing all editorial pages in thic fasnion since
mid-1977, All line-art, half~tones and screen tint backgrounds,
including cohared screens and spot color, are digitized ond storea in
an (Atex) text processing computer. Pages are set on @ CRT typesctter
at the centrel office for proof purposes, and transmitted
electronically to remote printing plants, where they arc "typeset”" on
film which is used to make printing plates. By the end of 1Yv0 tney
are expecting to use interactive graphic display tubes to speced the
process of assembling page elenents, and will also digitize end
trananit color separation. Ultimately an increasing number of firms
will adopt this approach, especially where complete pages are to be
output to an electronic printer or laser platc-maker.b©
4.2.2.3 Coaposition and ‘Typesetting

Because composition involves a large nuanber of judgnental
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
photocompoasition or electronic conposition as a substitute for
linotype and monotype processes. Electronic composition has advanced
to tne stage where therc now exist:ll

o Systems employing cathode ray tubes to place images on
film, photographic paper or plate moterial;

o  Systems caploying either off-line digital computers or
internal lojic to perform the functions of hyphenation,
line justification amd page makeup;

o Systems producing multiple fonts of progortionally spaced
characters; and

0  Systems proagucing final output with a line resolution of
not less than olU lines per inch.

4-12
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Coupled with these developmnents is the emerging role of
photocanposition in the typesetting industry. The advantages offered
by these techniques differ according to the application, however.
One-time works are not necessarily produced most economically by a
canputer, except where page makeup of some complexity is involved.

A typical exanple of the state-of-the-art in photocomposition
devices is the Inforaation International high performance (O unit,
with canposition and typesetting, usea in TRUJP. It is expensive and
relatively slow for its price range, but unigue in its ability to
merge text and graphics.”

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
performing each of the necessary functions have already been
denonstrated, 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) hyphenaticen and justification routines which are
adaptive as the page layout changes, and display the results
imnediately 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 digitel color separations for scanned-in
graphics and pictures.b6
4.2.2.4 Replication

Under this heading are included paper printing, rcprojraghic
copying and film copying. The first of these is a well-established
technology. The 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 autanated document feed, and output collating




and bindiny. However, the cost por copy remains high comparca o
Loeniing, ana its use should thercfore be restricted to low quantity
>onlications,

Demang printing is a concept which orijginzted in tne microfiln
market, where a "master" stored on maegnetic tape in a central
location (or at many distributco locotions) is usod to prouucs &

microfila end subsaquentiy a limitcd nunber of printed copies only in

tho nuuber nceded. The process is fast and cconomical, an:
publicationz support can be local, thercby avoiding lony publications
turncround time, reducing pockaying and transportation costs, znd
eliminating or reducing the need for large central document
repositories. The terim is now zpplied also to the procduction on
denand of single paper copies of celectronically stored informztion
from on~line data bases.

One of the more recent developments in electronic publishing
has becn the introduction of laser xerograghic output printers
capable of producing reaconable facsimiles of graghic arts cuality
tyrefaces, and of including these along with line graphics and
pernaps halftones on fully made-up pages. ‘lhese devices are cepabloe
of producing the entire press run of linited-distribution
publications directly from the electronic memory to the final printea
page. It is one of these devices--a modified version of the Xerox
Y700--which forins 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 wmarking engine. This type of
elcctronic publishing output has applications even at the
high~gquality end of the spectrur for publications in which the final
product s to bo 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 techniques,
which produce colors that are at best approximations to those which
arec obtained from a printing press, since they (unlike the
xerographic ones) are formed in a different way.©
4.2.3 Anticipated Developnents

A major concern is the increasing volume of material

w




published, a topic touched upon earlier, in Section 3; publications
have been increasing almost exponentially throughout this century,
the precise rate of growth depending on the subject arca. This mint
is further demonstrated in Exhibit 4.2, which shows the total sales
of U.S, printing, publishing and allied industries since 1950,
projected to 199U.12 The micropublishing area is growing at an cven
faster rate. The dollar valuc of microjraphic eguiprent sales and
rentals for micropublishingl3 is shown in Exhibit 4.3 (mte change of
scale compared to Exhibit 4.2). In 1970 microfilm represcnted .25% of
the total printing paper market; by 1955 it is projected to have
reached 1% of the total.l3 Total revenue of the micropublishing
industry was $57 million in 1972, and is anticipated to reach 340GV
million by 19%u0.14

The techniques employed within the industry are also changing
rapidly. Within the realm of "traditional" typecasting, the time
interval between the introduction of new techniqu2s (Exhibit 4.4) has
decreased to the point where changes are continually occurring in
some portion of the industry,l5 and the whole concept of typecasting
is rapidly becoming obsolete. New printing eguipment hes abolishhd
the use of molten lead; the stereotype plate, a picce of metal upon
which a raised impression of the type has been implanted for
letterpress printing, is now frequently a flat photographic
impression for offset printing.l16 The plate itself can be abolisned,
and printing can be accomplished directly from the original without
the use of an intermediate plate or master.l? A computer can print
directly onto paper the material required, or send it on a telephone
wire to a hame printer, or through the air to a television receiver.
Although to date computerization has concentrated primarily on
processes (e.g. electronic camposition) clearly within the bounds of
traditional printing, the introduction of non-impact page printers
(e.g. IBM-3800) and computer output microfilm have transcended those
bounds. More recently, Xerox has introduced its 9700 Electronic
Printing System which operates at the speed of 2 copies per second
and provides multi-font composition capabilities. This cannot be
considercd a substitute for line printers, but is more properly a
combination of photocomposition and electrostatic duplicating

4-15
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BILLIONS OF CURRENT DOLLARS

EXHIBIT 4.2

TOTAI, SALES OF U.S. PRINTING, PUBLISHING & ALLILD INDUSTRIES
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EXHIBIT 4.4
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cquipment. with a monthly production capability in excess of one
million copies, the present cost of the Xerox 3704 constitutes the
only factor prohibiting .iass installations.1?

These technological advances are having a marked effect on the
industry. An estimate by Dataguest, Inc. of the volunz of hard-copy
pbusiness docunent generation throughout the United States in 1975
indicated that 28.4s, or 220 billion copies, were gsnerated on
conputer-driven printers, and 52.3% (411 billion) on cogiers or on
xerographic and/or conventional duplicators.l” By 1%, electronic
printers are anticipated to satisfy 40% of this (business) market,
and 51% by 1998.18 This growth will be stimulated by mzny factors,
including: faster and lower-cost communications (both local and
cross-country); increasing costs and decreasingy availability of
clerical enployees; larger and cheaper data banks, plus automated
document ctorage and retrieval; improved performance, features,
reliability and costs of electronic printers; the availability of
high quaiity graphics and multi-color capability; and higher paper
costs and paper shortages,

This changce will occur not only in business comanunications.
Lancaster predicts, on the basis of a Delphi survey, that by 1Yso 25%
of all newly published technical reports will be publishea only in
electronic form, and by the year 2000 this figure will rise to y04.1Y
Of even more significance is his estimate that this percentaje (YU%)
of electronic publication for such reports could ke tecnnoloqgically

feasible by 1981, and economically feasible by 1992.

The anticipated percentages of copy volume produced using the
four primary imaging technolojies 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 23%); and thermal
matrix (steady at 2%). The dominant technologies faor various time
frames, in terms of output copy volume, are listed in Exhibit 4.6.19

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 technigue us~d by
both the Xerox 9700 and the IBM 667U,
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EXHIBIT 4.5

PERCENTAGE OF ELECTRONTC PRINTFR COPY VOLWME PRODUCED BY VARIOUS TECUNOLOGIES
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EXHIBIT 4.6

DOMINANT TECHNOLOGY BY COPY VOLUME AND TIME FRA!E

Copy Volume 1983
0 - 20 copies/min. 1
21 - 40 1
41 - 75 3
76 - 100 3
Over 100 3
Key:

1. Impact -~ fully formed characters.
2., Impact - matrix printer.

3. Laser xerography.

4, Ink jet.

A

Year
1988 1998
1 4
2 4
3 3
3 3
3 3
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In cuwasory, the modor trend in recent years ana for the
foreoceable future is for on increasing application of clectronig
technigues i oll artcects of publicning. while conputer—-bos=d toxt
processing and tvoosothing syctems have baon availlaeble for claost Zu
years, tho coraorctral use of video torminalco for text ciditing hacs
spurrad a wcjor revolution, Ihe first electronic nowsrooan systen was

inctalled ot ths Retreit tews in 1972, Since toon, virtezlly cvery

sizeable U.S5. nrwspaper hos instelled or planz to Lnstclil such a
systrn., Some ire already on 2 seconda Jencration systen, ond thoso are
now invading magazines, governinent agenciecs and "in-plant”
docunantation centars,

In the lony run, nowever, clectronic publishiny systons will
do @more then provide a better mezans of producing "traditional"
putlisted waterials. They alse provide a bridgc into 2 world in waich
infarzation is storcd ard tronsportod in digital form rether than as
im2ges on paper. wWith the increacscd integrztion of electronic
processes into the publishing industry, it becomes less efficient
arbitrarily to break the electronic chain of informztion aelivery
fron gencrator to user. LDigitally stored information may be
transferred to paper when, where, anug as necdqd. 1t mcy never ke
transferred to paper at @ll. The "publisher of the future" may think
of himself as being in the informotion business rather than the

document publishing business.

4.3 Technolngical Vpportunitices

4,3.1 Introduction

A spectrum of techneologies potentially epplicable to theo NAPS
concept was examined in terms of the current state-of-the-art,
together with guantitative or gqualitative forecasts for the time
periad of concern, The major hardware categories, fran the point of
vicw of NAP3, may be identified as follows:
Centrzl processing
Main menory
Mass storage
Inout
Outut

2 2 92 92 2 92

Communications channels.
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In the fellowing subsections, each of those technoloyy arcac is
reviewed briefly, in terins of those characteristics of valuc in this
application, oand their unticipated trend over the evolutionary
develounent periods of NAPS, i.e. the present status, and projections
for 1985, 1v3U and 1995. This information is presented in sulmary
form in Exhibit 4.7. The Section concludes witnh an outline of two

special applications of particular concern to NAPS.

4,3.2 Central Pmcessix"}g

The architecture of the information hanolinj system has been
based until recently upon the central processor as hub, with main
memory, mass storage and conwnunications interfaces, structu & as in
Exhibit 4.8 Two developments have been occurring in parallel which
affcect the central processor concept: the evolution and subseguznt of
blurringy of the distinction between mainframes, mini-computers an:
micro-conputers (based originally on size and price); and distributed
processing, wherein the processing is shared between multiple units
(mainframes, minis, etc.) working in synchronous or, more comnonly,
asynchronous fashion.

Key characteristics for the central processor, in whatever
manifestation, are measures of performance and of cost. Ferformance
can be evaluated in terms of speed (c.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 categorics,
cost is decreasing and performance is increasing almost
exponentially, and these trends are anticipated to continue through
the rerainder of the century. In the smaller units, however (micros
and small minis), the cost decrcasc 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. Environnental congtraints have also disappeared to a large
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extent with: the latest jeneration of equiprents,

4.3.3 nain Monorics

In th~ hicrarchy of storeoge levelg, tho tern "nain wenory” 15
appliad to thone storae locations containing the software ana data
prertaining to a particular current cpplisation. This definition
cxcludes alh the high-sweeu rajisters voceg for very-short-tera
opsictions davolving sinile-itin cata transfor or canigulation; any,
at tinz othor end of tue spectrum, the mass storaje, clithuy seguonticl
or rancorn-acccess, waicn is used for infrecuintly-accotuoe or arcnival
materiol, Main moeorics are universally of the rardan accoess variety;
that 1s, access to a particular iten of information is oontainea
directly once its location is known. Segucontial searching is not
requirced.

Since the introduction of intejratea circuits in the carle
197uUs, th> usc of semiconductors has incroascd to the point where TuUs
of all main manories are now of this type. Most of the renaininj 30¢
utilize ferrite cores. wWhile this proportion has chanjed crasticcally
during roccent years, tha cost per bit of aain menory hos decrenzned
stecadlily at approxinately 4Us per year regaruless of the coaagonent
type exployed.

Characteristics of main memories wnich are of particular
interest cre the cycle tiine (which controls the time of access to a
particulsr unit of information); the cost, and the capacity. In
current systeas, these last two factors are usually related. In
general, a processor is purchased with a basic menory packaje, wnich
can thrn L increased incrcmentally, at edditional cost, up to a
certain maximun size.

The speed (inverse of cycle time2) of main menories has been
increasirg at approximately 304 per year aver the past thirty years,
whilec the ccpacity has increased at about 2zs per year over tho sane
period.

4.3.4 Mass Storage

Originally, mass storagce units for information handling
systems were sequential in nature; that is, item number 136, for
exaaple, would take longer to rctricve than itens nunbercu 1 throujh

13%, since these would have to be traversed before item 136 was
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reachad. The mcdiun of storage was usually a drun or tape, and
althougn subscguent improvenents (such as head per track) reduced the
access tine (for cxanple, the search for iten nunber 136 could start
at item lU0 rathcr than at item 1), the sequential nature was
retoinad.

More recently, randon access was achicved zt this level of the
storaje hierarchy through the utilization of magnetic disks, whose
develoLnant continues at a rapid rate. For both disks and taze (th2
use of magnetic druns is now very rare), the cost per bit has
decreased by roujhly two orders of magnitude over the past twenty
years, and continues to decline at a lesser rate.

Access timz has declined somewhat more slowly, particularly
for tazes, but disk capacity has increased sharply, and will continue
to do so over the next frow years.

Tnroughout the remeinder of the century, the major changes
anticipated in the area of mass storaje are the entry of video disk
systems into the general marketplace; the use of microfilm or
microfiche for input to the comgputer system; and the aevelopment of
sophisticated text entry systems which will allow the input of
printed information, previously generated and stored, without human

intervention other tnan the phiysical handling of the mediun.

4.3.5 Input

The early computers offered a clear distinction between input
and output operations. The former was achieved usually direct from a
keyboard, or indirectly throujh (previously keyboarded) paper tape or
punched cards. Output was usually via a printer, physically separated
from the input devices. More 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 appliceble to the NAPS concept are
keybonards, 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 increascd utilization of terminals
with a varying degree of processiny capability and built-in storage
("smart" or "intelligent” terminals).

Optical character recaders have the advantaje, as mentionod in

P 7 N Sy T SR E R




ti frevious sub-scction, that potentially they con e uolru/ a W
1incut aatericls not specifically pregarad for thic anplication,
siynificant inrrovounents are occurring in wnis oreoc, in wdaition to
an oversll o increcoe in onood ana aocroease in cost, Those concern tao
yanher of fonts toot can be read, ond the ebility to rond
hanusra intos cnvcectora. alm the reliability of such cguipnents iz
Increasirg otelaiily.,

voloee inoat ic litele usco ot wresent, ond sulfors fron sovere

lisitationn oo to the nuibnr of diflerent sicokers, ard the size of

»

the vocclul ry. Hewrser, rapld grogress In thes? arcas iz anticlicatcd

in tre tiwr-irane of interest.

4.3.6  Output

For on eutomzted ublishing system, such s NAFS, tho tyoos of
nutout wnich are of interest include primarily printers, visual
displays, zna ecudio response. (Conzutcer outrut aicrofilm is of

concern only as an intermediate storage mechanism.) The early

ul

printzrs useé in sucn aonlications were of the Lupact tyoe, and tna

u'l

severely limited in specd. Recent developments heve tanded towaros
the introduction of non-impact orinters, which currently ranic in
specd from 10U charecters per second (comparable to the fagact tvpe)
to as high as 10,00J lines per minute for clectrostatic, xerojrophic
or ink jet printers. Paje printere arce also now availladle wnich can
provide, usuelly at additionzl cost, output on both ziazs of the
paper, colorsd graghics, the mixing of type fonts/sizes on the sane
sheet, and solective editing. Tt is also possiole to generate foras
and insert variable data in a single operation, avoiding
pre-printing.

Visual displays have achieved great advances since the eorly
use of cathrde ray tubes. During rocent yeers, the cost per unit has
decreased apnroximately 3ue per year, while the number of characters
displayed has increasod petween 5 ond 7 1/44 por year.

The introduction of flat displays is occurring at a rate
slower than originally anticipated, but plasma, electro-luminescent
and liquid crystal devices are expncted to play a significaent role
during the 1U-20 year timec-frame, and will certainly be useful to

NAPS, particularly for technical information where environnontal

~w
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conztraints may be critical.

Audio output is of limiteu application in this context, but
those applications nay be eoxtremely valuable. The techniques to be
utilized include botn trne combinstion of pre-recorded sognents or
syllables, and the use of audio synthesizers based upon LSI

technology.

4.3.7 Connunications

The utilization of a rich comaunications environnent will be
critical to the NAPS concept. Quantitative acasures applicable to
this environnent are of limited utility. It is more inzortant to
recojgnize the rapid expansion of communications scrvices and
capabilities. For examnple, the introduction of packet-switching in
combination with local comnunications (e.g. ring) networks offers the
capability of alternative routing and che provision of connunication
between a lerje nunber of widely distributed users. The addition of
microwave systemns and satellite relays extenas this to globail
coveraje, with broadhand (high capacity) capability.

During the past twentv-five years, the increase of reoaote
terninal to cemputer, or computer to canputer, telecaunnunications has
been dramatic. An estimated 7U% of all systems comnercially cvaileble
today have comnunications capability. The distributed processing
concept thus offered is essential to tne NAPS concept described in
Section 5.

Of great significance in the consideration of strategy options
for NAPS implementation is the availability of value-added networks
such as Telenet, Tynnct and Graphnet. Services such as these fill a
need primarily for the low-usage custaner who wishes to pay on an "as
needed" basis; at the other end of the spectrumn services being
develnped by oryanizations such as ATT and I8M offer capabilities
such as switching and routing, message storage and delayed delivery,
mixed terminal interfacing and administrative monitorinj of usage.

Thus, the communications environnent will provide over the
next 5-25 years not only the necded bandwidths and number of
channels, but the types of software packages and control mechanisns
essential to the feasibility of the NAPS concept herein precented.
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4.53.0 Swecisl Auplications
4.3.0.1 word Froconzors
1o dovelosnent ond rapnda cpreasdt of woryg procescors i .eera

considered sceparately fron the categoriles listed in kExhidit 5.2,

since this 15 on ilten which ~onwrines procoosing, otor 5o, innut andg
outuat cnuooilities, ond uzually cormnunicotions, within a cinglo
unit, Of th varieus types of word srocnssing coainaont Loing

zctively aarkated today, cousuter-like shared logic systeans Ire
likely wo zocount for the largest portion of dollars spont in tho
U.S. word processing marketplace by the early lysds, replacing ne

stand-alorne disclay unit.
area ig another instance whore the Jominent trend io for

This
greatly increased cauability rather then for dranstic decreases in
price. Averaje storage Canacity is increasing stealdily, @s is printe
speed. The price of shared logic systems, which are becomniny both
larger and more flexible, arroars to be decreasiny. Uhile tnat of
stand-alona units is increasing somewvhat, this increase is
accompaniced by Jreater sophisticetion. In Jencrai, tho rate of
developuent is likely to be governoa by the provision of the nradaed

software and monufscturer susport.

4.3.5.2 Teletext

One special type of scrvice of considoreble zignificoine: to
NAPS is exenplified by the Viewdata systen, @ canguter time-sharing
service introduced in the ecrly 1970s by the British ozt Cifice. Tha
Viewdata terminal uses on ordinary television set as a diszlay, ¢nd a
telephone provides a link to the conputer for informztion retrieval
and messaje switching. To send @ message, the user (provider of the
service) types in teoxt, and supplies the Viewdata nunber of the
intended recipient, who then receives the message the next time he
telephones the Viewduta computer. Altornatively, the computer can
call the recipient's telephone nunber, indicating with a special tone
that a Viewdata messaje 13 to be scnt. The recipient then turns on
his TV terminal and rcceives the wessage. The systoan is not desijned
to do any kind of sophisticated word processing or office tasks.,

YWre carplex systans basod on the scae basic principles are

being tested in the U.K., Canada, France, Netherlands and Japan.




kegulatory probleas have thus far restricted activitites in this ares
in the United States, but the rate of develogrent ic now beginning to

accelerate.
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5. SYSTEMY (CONCEFTS

5.1 Strateroy Development

5.1.1 Stretegy Generation Criteria

At the macro-level of conceptualization, which is all that it
is feasible to accomplish at this phase of the NAPS research and
development program, there are few factors which can be enployed for
the generation of alternative strategies. The initial guestions
formulated by the study team for discussion with personnel from
NPEI4O and DINSRIC were as follows:
who owns the system?
Who operates/staffs the system?
Whao manages the system?
How is the system funded?
The first three of these have the samne options as regards

2 0 2 9

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 considerad 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

5-1
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versus time-shared equipment, or lease versus buy (except in so far
as this relates tn the question of systam ownership).

We are thus reduced to a base-sct 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 manajement ({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 eguipment
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 cperations 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 nunber 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

b
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the study team are listed in Exhibit 5.1, and definnd az follows:

Breadth of Application: The extent to which the system can
support extension of critical functions, and absorb workload
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
systam 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.

Manajeability: The degree to which the system lends itself to
efficient adninistration of its components.

Skill Level of Personnel Pool: The degree of success
anticipated in operation of the system by available personnel.

Technical Fo .bility: The probability that the technical
capabilitie plied by this strategy will be available at the
required tine- riod.

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 econcmically 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 tecam performed an evaluation of the seven strategies




: Category
Flexibility:

! Performance:

Administration:

Feasibility:

' Technology Transfer:

EXHIBIT 5-1
STRATEGY EVALUATION CRITERIA

Parameter
Breadth of Application

Security

Response Time

Size of Data Base

Availability

User Interface Match: Navy

User Interface Match: Contractor

Manageability
Skill level of Personnel Pool

Technical
Political
Economic

Capability transfer from industrial
state-of~the-art to Navy management

Criterion Number

~SNonunmbswN [oned

O 0

10
11
12

13
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briefly defincd 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 measurcment.
Accordingly, the assessment (summnarized in matrix form in Exhibit

5.2) was campleted in terms of an ordinal scazle, that is the simplest

listiny availazble to establish an order of preference. (While this
may in some instances approximate to an interval scale, the logic tn
be presented is not based on this as an attribute, due to the lack of

a standardized unit of preference and a meaninjful scale reference

pnint.l) 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
per formance category is four times as significant as that of
administration, and twice as important as thes other factors listed.
(This is in accordance with the observations of psychophysicist S.S.
Stevens, and others, that the human mind makes comparisons
geametrically, e.g. "this light is twice as bright as that."2) 1In
computinj the overall "index" for each strategy, the averagje entry in
each category (arithmetic mean of parameter values) has been
multiplied by the category weight, before summing by coluans.

While it is clear that many of these decisions are largely
arbitrary, and that the set of parameters cmployed 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 ?
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 definad as follows:

(a) Joint Navy-industry system ownership.

Predominzantly Navy staffing.
Navy managemient.

(b) Joint Navy-industry system ownership.
Predaminantly industry staffing.
Navy manajement.

(c) Predominantly industry ownership of system, but
some equipment owned by the Navy.
Predaminantly Navy staffing.
Navy management.

5.2 Systems Architecture
5.2.1 Introduction
The developnent of the architectural structure of a system 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 systenm
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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5.2.2. The Normative System =-- The Year 2000
5.2.2.1 Text Handling

In the year 2000 most textual information entering the NAPS
system 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 keyboard
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 mechanism, 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 communications.
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 fram a large number of individual terminals.

The local processing which will support the inputting of
information via the terminals (beyond a~2 :hive the processing
capability resident in the terminal) will be provided by extremely
power ful outgrowths of the current microprocessor developments. These
systems will be very small in size, will have tremendous
camputational 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‘functinns, unless he commits an error which is
identified by the systan via a message to hin 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
documnent.

Available commux:lications will include mot only terrestrial but
satellite links, and will permit the transmission of massive amounts
of information in very short pericds of time. Since the basic storage
mechanism will retain an image as a single entity, transmission of
that imaje via these broadband capabilities will pormit economical
and efficient utilization of the camnunications enviromment.

Since the NAPS system will be reguired 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 image 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 communications
channels, or in the event that the channel beccmes 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 storaje system to the printing mechenisn and
conveyed to paper for use as required.

An additional form of output will be audio in nature; that is,
the system will provide a hunan-like voice to support the materials
being shown on the screen as well as being printed by the electronic
page printer. The combination should synergistically provide
significantly higher transfer rates of information to the user tran
would result fron the utilization of any single medium.

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 systemn is operational.
The system will be designed in such a fashion that it will be capable
of incorperating 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 publishinj 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 recuiring 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 2000, 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
processing associated with the imagyr will be performed utilizing the
same type of graphic teraineal previously discusced.

One of the majnr advantajes to the storaje of an image will be
the capability of the user mnt cnly to recall the full imuzge, but to
anplify or "microscope” portions of that image for finer detail and
greater resolution. Thas, an individual concerned with an enjyinsering
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 eguipment 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 the 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 environment composed of
both Navy dedicated systems as well as commercially available
systems. Information handling capability will be drawn similarly Ffrom
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 computers/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 uszers ecxcept those concerned with the intimate operation
and developnent of the system., Thus, senior Navy personnel interested
in determining the status of various zsnccrs of the logistics
operation of the Navy, either in gencral or concerning 2 specific
segnent of the responsibility of one Comnand, will be able to uce
English text lanquoge queries and receive responsos in the context of
theilr particular job and function. At the other end of the spectrun,
personncl maintaining specific piecces of equipment on board shic can
query the system and receive tailored replies which will either
direct their maintenance operations, or provide the necded
information, so that the maintenance operation can be performad in
the most expeditious and effective fasnion. 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 2000, as stated earlier, it is anticipated that the
storage and transinission of images as single entities will be viable.
This provides a tremendous opportunity to the NAPS system designer
since these image storage techniques will allow selective updating.
Thus rather than searching for a particular data elenent a specific
image will be identified, located, retrieved, examined, modified if
necessary, and restored. In all probability ths initial capability
for image storage and transmission will be basad upon holographic
technigues. Further, the marriage of holographic techniques with
video disk technology should provide a significant enhancement of the
capability of these systems to retain large segmnents 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
replaced during maintenance and repair activities, this occurrence
will automatically trigjer all of the necessary actions to decrement
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the inventory, and resugply the conponent to the repair location. The
system would also have the capability to activate a purchase request
which could be transnitted via the notwork to a set of potential
bidders so that the stock of reserve parts could be resupplied in a
minimum amount of time and at a minimun cost,

In the more 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 inte
the potential contractor's system. Contractor personnel would be able
to desiyr 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 systemn is extremely dependent upon
camunications 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 segment or link is
not operational, or not available because of an ocutbreak 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 improve access, and the former to reduce
cost and to ensure recovery fram 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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using NAPG, It vmould e ocorresized that while NEFES provides rorsices

essontial to the wcornolisia ot of thaZe tasks in ooth tima-fromes,
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Let us cornsilder (irst the coctivities invrlved witn the

- n

publication an. . .:-'mation of procurensent solicitacinns, A

et

present, a controotinyg officer grecares a solicitation by & "cutting
and pasting" procedure, pulling sections and forms fron o basic ses
of options to zusncnt a rough copy specific to the ooplication
(statement of work, etc.). This is given to NPP3 in typewritten form,
where it is printed (internally or by contractor) for sublsegu nt
distribution as approgriate. These steps are sumnarized in Exhibit
5.4. The process generally takes a minimum of 6-8 weeks, evon for a
single-item, sole source procuremnent.

Under the NAPS concept, this would be a woru processing type of
application. The contracting officer could recadily asseable tho
original at his multi-function work station, selecting apnprogpriate
attachments and insertions without the need for re-kevboarding,
retricving stored copies or duplicatiny fram an earlier solicitztinn.
Automnated composition permits page compression and thus considerable
space-saving. Necessary queries or requests for approval can be
transmitted to other Navy (or contractor) sources, and resgonses
received, via the same work station.

The contracting officer's copy can thus be assembled 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, haviny access to NAPS terminals, the response

to the solicitation could be accomplished in similar fashion. 4

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 othoer projects on the contracting )
officer's time will became increasingly significant as the total time ]
decreases. Nevertheless it seems reasconable to anticipate a 1
considerable reduction in elapscd time,
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EXHIBIT 5-4

STEPS ASSOCTIATED WITH PROCURFMPNT SOLTCITATION

GENERATION AND DISTRIBUTION

.

1. Job (Preocurement) 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 Copiles.
8. Addressing, Based Upon NPPS Maintained Distri-
bution Lists.,
9, Physical Distribution.
5-16 -
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In tre second example, the introduction, distribution and
ultinate use of a new stendardized form, the benefits offered by NAPS
are cven more apparent. At present, following official review and
approval of a propnsed form, NPPS employs a contractor to coapose
camera-recady copy. This is printed, and initial distribution made to
ucers and to stockpnints such as NPFC (Exhibit 5.5, Section A). This
process typically takes 6 months to a year to complete, and reauires
advance estimation of usaje levels to determine how much stock should
bo stored.

when a would-be user exhausts his supply of forms, he should
apply to NPFC 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 copy cost. The insertion of data into a pre-printed form is a
separate operation, following retrieval of the blank form. Thase
steps are shnwn as Section B in Exhibit 5.5.

In the early stages of NAPS implementation, the naw form can be
prepared and reviewed using communicating word processors as
described in the previous examwple, 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 demard {rom 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,




1>

|

l.
2.
3.

EXHIBIT 5-5

INTRODUCTION AND DISTRIBUTION
OF NEW STANDARDIZED FORMS

Preliminary Design of Proposed Form

Review and Modification

Forwarding of Draft to NPPS

Contractor Preparation of Camera-Ready Copy
Estimation of Usage Levels

Initial Printing

Initial Distribution to Users and Stock-Points

User Retrieves, Re-Orders, or Duplicates Own Form
User Enters Variable Information
Distribution of Completed Form
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manipulating, storing and displaying information. The ability to
focus upon these technolrgies in this qualitative fashion is the
result of a very dotailed analysis and forecast which is presented in
Aoperdix B of this roport. The fundamentel principle underlying the
forecast is that the inertias which are already operative in the
inforanation procecsing, comaunications and printing/publishing
industrices will continue to be operative duriny tho next 20 years.
Obvinusly, sone of the gquantitative forecasts may becone less
reliable as time moves out from our vantaje point of today. However,
the incorporation of a set of potential events, obtained from wvarious
surveys (sce subsequent subsections), provides us with an increzsed
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
per formance 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
chanjying and expanding in capabilities. Conseguently the monitoring
function must incluue constant surveillance of R&D being performed
both within governmental laboratories as well as by industry.

With the generaticn of the master plan for the
conceptualization of the total NAPS systen 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. For example, the
development of higher resolution terminals for soft display of
information will continue in industry and will probably require very
little impetus fram either the governuent as a whole or the Navy NAPS
program specifically. On the other hand, such developmnents 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 tn the master NAPS plan.

To summarize, NAPS as conceived is a very complex system and
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will recquire the utilization of the most advanced and cost-cffective
components available. Thus the monitoring of the industry in general,
and R&D products sgpecifically, will be of major significance in its
own right.
5.3.2 Input

The developmeont of voice input techniques for use with
camputers 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 19&Us. On
the other hand, the development of imoge acquisition input techniques
does not anpear to be adequately funded nor staffed at present. A
careful examnination of the state-of-the-art in image acquisition
input techniques should be undertaken at the earliest pnssible 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., reguire 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 NAP5 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 canmercial 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
secur ity 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 systewn reauire a unigue operating
system, but in all probability the data manajement systenr and its
subcomponents will also require either a uniguee implenentution or
significant tailoring of ccmnercial packages. Thus, the examination
of the deta manajemnent problem presented by a system which will be
reguired to store such massive amounts of data must Le examined in
great detail. In addition, th2 implications of image storaje ard the
ability to update images, as opposed to dealing with individual
characters or strings of characters, must be conceptualized and
carefully evaluated.

Finally, a very extensive array of hardware handliny software
packagcs will alzo be necessary. Most of these should be available
from commercial sources. Once ajain, 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

Ajain, as in the discussion of processors, the developnents in
this area are producing higher density equipments at a rate adeguate
for the NAPS implementation 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 upnon the reguirement presented to NAPS at any one time.

The developnent 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.

5.3.5 Camnunications

NAPS will require extensive communications both in the
continental United States as well as to overseas installations and
ships at sea. During pracetime 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 comnunication such as
satellite links for ship to shore paths, etc. but all conventional
means of cammunicating 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 communications
control units.

The utilization of satellite broadband techniques for
dissemination of informational instructions and subsidiary materials
should also be examined. Again, the comnercial efforts in this area
by large corporations such as General tiotors, the aircraft/speace
industry, etc. may provide significant capability which will not
require acditionel funding fram tha 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, however, is high and NAPS may be
required either to develop alternative approaches or to encouraje the
development of lower cost high resolution display units of a
non-conventional nature. It is highly probable that high resolution
displav units will beceme available, probably during the latter half
of the 1983s; 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 NAP3 system. Here there can be many benefits &
the user if the system can properly implemented. Certainl}y
significant strides are beiny made in voice synthesizers at this
point in time and a thorough examination of that area appears to be
warranted.

5.4 Systems Evolution
5.4.1 Introduction
Definition of the evolutionary process by which MAPS will

advance from the capabilities of the current Navy printing and
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publishing cervice to the systems architecture perceived a5 o yoal

for the year 2000 depends upon the integration of throe major inzuts:

1. the current and future requirements placoed upon th»
Navy automated publishiny system from both a
managencnt as well as an operational standpoint;

2. the techrnnlogical state-of-the-art from the present
through the yaar 200J;

3. the identification of technological events n
incorporated in that forecast, but which m
nevertheless occur between now and the year 2000 and
impact upon the state-of-the-art of information
handling systens ard upon NAPS itcelf.

ot

The necessity for all three ingredients, and the menner in which they
interact, are illustrated in Exhibits 5.6 and 5.7. In the foramer,
lines A-D depict forecast trends representing anticipated
improvements in pertinent technologies. At the extreme right of the
figure are shown the corresponding performance levels required of the
nornative system in the year 2000, (Clearly trends A and B will supply
the needed capabilities. Trends € and D indicate a potential
performance gap. This correspords to an instance where the occurrence
of "breakthroughs", or other events not incorporated in the basic
forecast, is needed to enhance the growth rate of approgriate
capabilities. Thz dotted lines in the figure are intended to
illustrate the point that the earlier such events occur, the smaller
is the incremental improvement necded. Tnis is of particular
significance where the event i3 "controllable", a point which is
further discussed below.

Exhibit 5.7 shows how the individusl conponents interrelate
over the three time-periods selectod for the definition of system
evolution: 1980-1987, 1987-1935, and 1945-2000. Note that the current
state-of-the-art and the requirements for NAPS all feed into the
initial time-perind enabling details of the systeans 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-
pericad.

The one compnnent nnt specifically identified in Exhibit 5.7 is
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the nornative concept previously described. This would correspond to
the ultimate systems architecture and capability for the third time
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 reviewingy the
technology base upen which the systom 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 steges of NAP3S over the time pericds exanined.
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 applied
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 guantitative factors pertaining to that technology, to
identify the trends thus established (i.e. by curve-fitting,
smocthing “by eye" of minor variations, or similar techniques), teo
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,
consicting of events recently occurring or confidently anticipated to
occur in the imnediatc future. However, other technological events
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will occur during the twenty-year period which the NAPS concept is
addressing. Many of these are not inplicit in the generated forecasts
because they are not certain to occur. Nevertheless, if expert
judgnent identifies such events as probable in this time-frame, their
impact must certainly be considered. This is even more important
where the events arc 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 planninj. 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 fellowing 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 dcgree of spectrum coverage is
significantly enhanced if the acquisition of candidate events is
per formed over an extended period of time.

"Identification” of an event, for the purpnse intended here,
involves both the formulation of a statement describing a
technological development (for example, "commercialization 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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very lumited cuplications,

Becaus. of tinmos constraints on the HAPS effort, it was nnt
practicable to conduct a survey for this purgoce. However, the
technnlogics of significance to this study have been the focus of
eorlier ctudics by Forecaoting International, anz we have been able
to maeke use of their recults. Thiese investiygutions concerned the
future of the scientific jhurnal,3 the future of libraries,? an
anzlysis of corngetitive tochanlezics in 1905,7 and the impact of
tectinnlogy on the transfer of scientific ard technical information.®
we have also maode extensive use of othner related studies including
those performed by the Jazpanese Ministry of International Trade and
Industry (MITI);” Professor lanczster of she University of Illinois;8
Georga Bernstein,9 now K&D Manager for Inforaation Systems at the
NMaval Supply Command; and the moct recent survey consucted by
Dataguest.lU Other sources, listed in the biblingraphy (Apgandix D),
provided individual events which aujguinted thoce basic sets.

In the surveys reported in many of these sources, experts were
asked what pertinent events they expected to occur during a swecified
time-poriod, and were alco required to expreszs in some manner the
probahility of occurrence of each o~vent at particular times. The
approzches vericd; same asked for estimates of probzbility at a given
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 50% probability of occurrence at
scome time during the period of concern (1950-2000),

It should be noted that the breadth of the probability
distribution curve depends upon the degree of agreement existing
among the individuals quoried. 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 5.9 through 5.13. 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 PELATINC TO COMPUTERS

Year of 50% Probability Event Statement

1982 Scratch pad memories will have an average
access time of one nano-second.

1683 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.

EXHIRIT 5-10

CHRONOLOGICAL LIST OF EVENTS RELATING TO SOFTWARE

Year of 507 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 assoclative 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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EXHIBIT 3-11

CHROUOLOGTCAL LIST OF EVENTS RELATING TO STORACE

Year of 507 Probability

1982

1983

1984

1987

1990

1998

Event Staterent

Wide use is made of the capability to
"eorrect'" microform Images by erasing
and recwriting on the same frame.

Inexpensive solid-state merories will
substantially supplant rotating memories.

Commercialization of laser holographic
memory.

Introduction of video disc with random
access capability,

Commercialization of large capacity RAM
capable of storing contents of entire
central library.

Development of techniques ror 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

1983

1985

1987

1991

1996

2000

Event Statement

Automatic OCR multifont readers will be in
common use; these readers can adjust to
read different fonts without operator

interference.

Voice-activated typewriter developed.

Introduction of 3D displays using laser
projection,

Voice-print pattern recognition techniques,
3D displays will be in common use.
Widespread adoption of high resolution

CRT display for video text applications

with capacity for making selected hard
copy.

Development of process permitting voice
input to be translated directly to print,
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Year

EXHIBIT 5-13

CHRONOLOGICAL LIST OF EVENTS RELATING TO COMMUNICATIONS

of 507 Probability

1985

1986

1988

1989

1990

5-36

Event Statement

Voice-grade communications will become
distance-independent, and the cost will
be $5.00/hour.

All long distance voice communications
will be digital 1In nature.

Broadband communications availability for
office applications,

Communications by laser will be 1/5th the
cost of -atellite transmission (bits/sec/
cent).

Voice-grade line communications will
become distance-independent, and the
cost will be $1,00/hour.
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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 influance of the occurrence of these
events upon the evolution of NAPS, we have defined seven major
aspects of the tntal system:

1) Architecture

2) Systems Managemnent

3) Manajement

4) Man-Maéhine Inter faces

5) Input/Output

6) Processing

7 Mass Storage

8) Communications
Rearrangement of the events according to their impacts upon thec:
categories has been accamplished 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 relatiny 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 %.19 lists
system characteristics for the period 1980-1987; during this period,
we see that camnunications (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 CONSTDERED IN PERIOD 1, 1980-1987

¢ Category Date Event Statement
Software 1984 Software (compilers, utilities, etc.) meoved
into firmware.
1985 A nmatural English language syster 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/Cutput 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 trensmission and
storage techniques developed.
Mass Storage 1982 Updatable microfiche commercially available.
1983 Semi-conductor, mass storage units become
price competitive with magnetic disk
gystem 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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Category Date Event Statement
Software 1989 Voice input perfected for on-line programming.
1990 Natural language prograrming developed.
1994 Problem oriented/descriptive languages L
developed. :
Man-Machine 1991 3D display systems in common use
Interfaces
Input/Output
Processing 1388 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)
stcrage 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 $l/hour.
5-40
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EXHIBIT 5-16

EVENTS CONSIDERED IN PERIOD 2, 1987-1995




EXHIBIT 5-17

EVENTS CONSTDERED IN PERIOD 3, 1995-2000

Cateyory Date Event Statement
Input/Cutput 1996 High resolution displavs (with selective
print-out) commercially available.
Software 1997 Implicit programming achieves 1007 market
penetraticn.
Mass Storage 1998 "Molecular" storage techniques developed.
Man~Machine 2000 Voice to print system developed.
Interfaces
'
4
!
!
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1981

1982

1983

1984
1987

1988

1992

1993

1994

1996

2000

EXHIBIT 5-18

PREDICTED PRINTING AND PUBLISHING RELATED EVENTS

Computers will be generally used for editorial {unctions at an
early stage of S&T manuscript preparation.

Widespread adoption of editing and decisions on format by CRT
and light pen with capacity for mutual interaction by 2 or wmore
editors at own consoles.

Primary publishers will utilize a completely autormated editorial
processing center.

Widespread adoption of digital storage of gross input for later
call up and editing.

Soft copy pages up 500% over 1978.

Widespread adoption of reactive system with audio delivery over
phone by computer-created voice.,

Bard <opy pages up 50% over 1978.

25% of all indexing and abstracting services published only in
electronic form.

25% of all newly published technical reports published only in
electronic form.

25% of all reference books now issued as print-cn-~paper will
be discontinued in this form, and replaced by machine-readable
files of comparable scope.

207 of copies produced on electronic printers contain both
characters and graphices.

.

Widespread adoption of facsimile capable of rapid production of
newspaper-like content,

S0%Z of all newly published technical reports published only in
electronic form.

Soft copy pages up 2500% cver 1978. .

257 of all perijodicals in science and technology published only
in electronic form.

Widespread adoption of high resolution CRT for video text with
capacity for making sclected hard copy.

50%Z of all periodicals in scicnce and technology available in
both machine-readable and paper copy form.

90% of all newly publiched technical reports published only
in elcctronic form. ;

;
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EXHIBIT 5-19

NAPS CHARACTLPISTITCS, 1980-1987

Characteristics

0. Architecture

1 Distribution
.2 Integratica
3 Intra-System
Interfaces
0.4 Inter-System
Interfaces
0.5 Man-Machine
Interfaces

1. System Management
1.1 Supervision

1.2 Monitoring

2. Software
2.1 Operatiag System

a. NAPS System
b. Indivicial Site

2,2 Applications Package

2.3 Utilities

3. Man-Machine Interfaces

3.1 Data Manipulation
3.2 Text Manipulation
3.3 Query

3.4 User

a. Individual
b. Multiple

i ]

Status in Period 1: 1980-1987

Initial testled sites

None to minimal

Definitions #nd final standards established
Standards imrosed

Requirements investigaticn

Initial standards established

Requirements and output formats established
and responsibility assigned
Requirements and output formats established
and responsibility assigned

Requirements investigation

Individual site/installation operating
system specified

One package specified for each application
regardless of number of sites performing
that application

Developed/purchased as needed.

Development of a NAPS compiler

Applications oriented
Purchased/developed (no standardization)

Applications oriented

Application/site oriented
Applications/device driven

5-43
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EXHIBIT 5-19 Continued)

Characteristics

4, Input/Cutput
4.1 Entry

4.2 OQutput

5. Processing

5.1 System Administration

5.2 Man-Mzchine Support

5.3 Data Base

5.4 Computation
6. Mass Storage
6.1 Current Files
6.1.1 Hardware
6.1.2 DBMS
6.2 Archival Files
6.2.1 Hardware

6.2.2 Software

7. Communication
7.1 Local

7.1.1 Hardware

7.1.2 Software

Status in Perfod 1: 19#0-1987

Primarily via keyboard, introduction of
OCR devices

High speed printers, photocormposition
outputs for document output

Individual applicatiors oriented. Systers
requirerents study and development of speci-
fications

Individual application/system oriented or
limited compatibility of terminal interface
packages

Individual applications oriented

CGeneral requircments Investigation. Setting of
initial specifications

Individual applications orientation

Magnetic disk and tapes. Investigation of
video disk and updatable microfiche
Site unique

Magnetic tape, microfiche

Specifications for specific packages
based upon identified requirements

Mix of direct dial, dedicated lines and
hard wire (as appropriate) initial co-ax
cable loops at selected sites

Application/site unique
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EXHIBIT 5-19(Continued)

Characteristics

7.2 National

7.2.1 Hardware

7.2.2 Software

7.3 Glecbal

7.3.1 Hardware

7.3.2 Software

Status In Period 1: 1980-1987

Initial mix of commercial and Navy networks
(some dedicated) s¢pecified and placed into
operation

Very limited - requirements study and
generation ¢f specifications

Initial mix of commercial and Navy networks
(some dedicated) specified and placed into
operation

Very limited - requirements study and
generation of specifications

-
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EXHIBIT 5-20

NAPS CHARACTERISTICS, 1987-1995

Characteristics

0.

Architecture
0.1 Distribution
N.2 1Integration

0.3 Intra-System

Interfaces
0.4 Inter-System

Interfaces
0.5 Man-Machine

Interfaces

System Managecment

1.1 Supervision
1.2 Monitoring

Software

2,1 Operating System

2,2 Applications Package
2,3 Utilities

Man-Machine Interfaces

3.1 Data Manipulation

3.2 Text Manipulation
3.3 Query
3.4 User

a. Individual

b. Multiple

Status in Period 2: 1987-1995

All initial applications operational,
additional applications added

Initial cross-linking and establishment
of meta system

Complete

Final standards established and imposed

Final standards established and imposed
for all "conventional" devices

System implanted
System implanted

Totally resident in firmware

A1l new programs written in NAPS language
Continued development (from a NAPS
standpoint) continues

High level languages will permit broad

(cross application) data handling/manipulation
Output will be tailored to the user
Standardization across application classes
Flexible, 'friendly" (customized on an
individual basis)

Significant proportion (»50%) soft copy.
Voice input and, to some extent (- 25%)

audio output

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)

Chaiacteristics Status in Period 2: 1987-1255

4. Input/Output

4,1 Entry OCR for both historic and massive entry

4.2 Output Initial application of high resolution
(multi color) nen~CRT screeng, 3D and
exploratory investigation of holographic

digplays.
5. Processing

5.1 System Administration Integrated monitoring capability end
limited on dermand information 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 5-20({Continued)

Charactecristics

7. Communications
7.1 Local

7.1.1 Hardware

7.1.2 Software

7.2 National

7.2.1 Hardware

7.2.2 Software

7.3 Global

7.3.1 Hardware

7.3.2 Softwvare

—
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Status in Perdiod 2: 1987-1995

Extended installation of co-ax and fiber
optic cables

Unique softwvare for traffic management
developed and installed

Extended network (mixed commercial and
Navy) placed into operation

All operational and control/management
software developed and tested

Initial network (mixed commercial and
Navy) placed into operation

Operational procedures, software and
control /management software specified,
designed and tested. Initial usage
begun.
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EXHIBIT 5-21

NAPS CHARACTERISTICS, 1995-2000

Characteristics

0. Architecture

Distribution
Integration
Intra-Systen
Interfaces
Inter-System
Interfaces
Man-Machine
Interfaces

1. System Management

1.1

102

Supervision

Monitoring

2. Software

Status in Pericd 3: 1995-2000

Global system fully operational
Completion - to extent possible
Fully operational

Fully operational

Voice input/multi-media output fully
implemented

Management ronitoring and (high level)
interventicn (for scheduling and resource
allocation) cperational

Management monitoring and (high level)
interventicn (for scheduling and resource
allocation) operational

2.1 Operating System Totally transparent and self-adjusting

2.2 Applications Package Investigation intc concept manipulation
rather than data

2,3 Utilities Continued development in support of

3. Man-Machine Interfaces

3.1

3.2

3.3

3.4

Data Manipulation

Text Manipulation

Query

User

a. Individual

b. Multiple

operating system and applications packages

Continued development and extension of Period 2
capability and collateral management
information generation as a by product of
normal operation

Development of sophisticated cross-indexing
and cross-referencing as a by product of
normal operation

Associative and relational links operational
and screening of response monitoring

0

Majority (>757%) of input and output by
voice/audio transducers

Continued application of intelligent copilers
and computer stored "tickler" files, etc.
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EXHIBIT 5-21(Continued)

Characteristics

4. 1Input/Output
4.1 Entry

4,2 Output

5. Processing
5.1 System Administration

5.2 Man-Machine Support

5.3 Data Base

5.4 Computation

6. Mass Storage

6.1 Current Files

6.1.1 Hardware

6.).2 DBMS

6.2 Archival Files

6.2.1 Hardware

6.2.2 Software

Status in Period 3: 1995-2000

Experimentation with image entry techniques
for operational applicaticns

Continued application of 3D (where
appropriate) and machine driven multi-
image output tcchniques

Totally integrated and ozerational with full
on-demand response capability

Individual application/system oriented or
limited compatibility of terminal interface
packages

DB's fully integrated and transparent to
ordinary users

Individual applications orientation and
significant forward looking (projective) modeling
capability re normal operations and
management: control/administration

Extensive upgrading of equipment to
holographic/image storage devices

Enhanced NDBMS which permits selective

abstraction and updating of images -
totally transparent to users

Use of VD and holographic mechanisms

Specifications for specific packages
based upon identified requirements
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EXHIBIT 5-21(Centinued)

Characterfstics
7. Comrmunication
7.1 Local

7.1.1 Hardware

7.1.2 Software

7.2 National

7.2.1 Hardware

7.2.2 Software

7.3 Global

7.3.1 Hardware

7.3.2 Software

Status in Period 3: 1995-200C9)

Conversion of key local loops to image
transmission capability

Development of required software to
handle imzges on the loop.

Selective image transmission betwecen local
loops

Extended to permit transmission of mixed
(image aad data-character) records

System implemented as defined in Period 2

Software fully implemented




However, there will be very little software capability et this stage,
and a requircments 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 (Exhibit 5.21), these capabilities
will have expanded to the point where key local loops have imege
transmission capability, the national communications system can
enconpass selective image transmission beotween local loops, and a
mixed commercial and Navy network exists on a global basis which
permits the intermixi.ng of image and data-character records during
tranemission.

We should note at this point that the merger of the
reqguirements analysis, technological state-of-the—-art and event
occurrence 2t this level of system specification is accomplished only
in the broadest terms, due primarily to the inadegquacy of tb-»
available data base, rcferred 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 MAPS 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., February 25, 1977).

2. Stevens, S. S., Handbnok of Experimental Psychology
Mathematics, Measurement, and Psychophysics (New York,
N.Y¥.: Joln Wiley & Sons, Inc., 1951).
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Internztional, 1977),
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International, Lta., May 197d8).

Scirnce and Technoleay Developments up to A.D. 2000
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Information-Procegsing Technoloay (wasnington, b. C.:
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SECTION 6




~

o. CONTLLTISNS AND UG RSO ILS
6.1 Quarvicow

At tne procdacst level of gonzrality, ond oased uonn the 110
irvnetigation which wos perforand under the constrainte of zvailioge
recources of time and funding, the most significant findings of tne

stuoy teon are as follows: ;

o Thn NHavy's publication needs are currently suf
major proploeas relating to guality, quintity, ti
convenienze, cost, manzjenent ond rejulatory asomc

o To overcome or ameliorate these problens, action wust be
taken In terms of autonation, nansjyenent, raegulotior,
standardization and training/education.

O NPP3 1s aware, a2t both hezdguarters and [{ield director
levels, of the importance of applyiny advanced techrnology
to aecet its goal and charter of oroviding respanzsive
publication services to the tevy. Locolmonsed St for
accomplisning this task are act2iled rlow in Coction 6. 2.

o The technolagies pertinent to this concent are oroceeding,
in general, at a rate of growth sufficieont to allow
inplemeontation of the total NAP3S concent by the year 200U,
This is confirmed by th2 technnlojy forecast perforrned
during the current effort, the NPPS test and evaluation of
the Xerox 9700, the experience of the publisnhing industry
and the aerospace industry in the private sector, and
Command~specific capabilitics such as TRUMP and ADBREPS.

o While the imacdiate focus is upon the conceptualization of
a Navy Automated Publishing System (NAPS) as a
praduction-orisnted entity, introduction of such a systea
can be efficient and effective only if activities relating
to the other aspects are constantly monitored, coordinated
and reflected in the ultimate (normative) systen.

0o A recent report to Congress by the Comptroller General
recomnrnded that cach departnent or agency should designate
a top official (ot a pnlicy level) to coordinate and manage
its information. This will reinforce the existing trend
towards tho establishment of information resource managers,
and would mandate the concept of a system such as is
contemplated {or MAPS, It is important to avoid duplication
of effort by bcoring this role in mind in the tormative
stages of NAPS development.

- i
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a cateygorization schona {or non-tastical infor Ltion, ond
aAsna \-'ws canmtytatiys duta, ore lieving, not only in toe
Navy Dat govertoaeent=wios . Thooo are o cnoontizi o mt oonly o

he NARS denisn proccoos, but an o bacis for fiscal
accoontubiility,

Thore is o claowr nond for ths cstatliconent and snfargrmont
of fornat ool ordiia ctandgerds in oo nuoner of aro.o, There
arc. currently too many ‘}lﬁwfﬂ rroentions, no Navy
Crarhics Lesign tianunl, {or whicn 2 crotroct 1o in procoens
of bLeint lot oy Nerd, msy [orm th~ wois for on2 Saon o0
of storderds rolating to typefaces, ote. The :utxﬁugl
Surcoe of Standinras pav onottly dssue fornat srandardzs for

-1ons, which should! oo reviewsd Lrd possibly Lioniec
by NFr3. As NAF3 i wnnlemonted, eloctronic interfac
stenzards will elao need to b adidressod,

Y

Thore i3 an increasing blurring of tne boundarios sotwosn
publishing functions ond autonatod data processing. It

therefore becotsies a metter of urgency to classify the aress
of responsibility within the Navy for eguipnent
authorization, asscets manz Jenent and denoral juidnnoo.
Trends reinforcing this lack of distinction are the
increas? in "intelligence” (processing powir) of word
processors and reprographice equipment.,

with the increarsed inteygration of electronic proce-ses intn
the publichiry induszstry, it beceomes less efficient
arbitrarily to breakx the clectronic chain of infornation
delivery {rem generator to usor.

Althoujh initially NAPS will be & production-oriented
system, i1ts evolution will be towsrds an end-user
orientation,

NPP5 is5 likely to evolve as WAPS evolves, from production
oriontation to a managszment orientation, with a conseguent
shift in personncl requircaents

Xerography and ink jet technologies will account for a
major and increasing portion of print-on-paper production
over the remainder of the century.

With the extension of NAPS into the performance of on-board
publishing functions, the whole relationship of NPPS with
the fleet may change. Shipboard printing shops may be
replaced by duplicating eguipments amd a NAPS gnd/or NTIPS
interface, necessitating re-fitting or reconfiguration.

6-2
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6.2.1 General becarnendations

L

Sugnestions for (bl et ions

o It is vurqontly incunbnt uson NPP5, in addressing its aos! *
of pravidging roecponsive oand cost-offective publizhin
services to the lopartia nt of the Novy, to take o lend |
designing, tenting, lapleranting and asnaging en zutonsnt.
systen to coordinste and accomplich wavy cublication
services, ac cutlinad in thiz report,
M <
o The Novy Automsted Publiching Systen (IAE3) should be ,A
introduced incrementally over the next twenty years to
achicve a rolliny infusion of zivanced technnlogy and
skills appropriste to meeting the Navy's publication nedds
in the year 20u0.

!
4
il
1

while automation is the primary focus of thz reconmendcd
developnent program, this shoula be accoapanied cri;
sunported by activities in the arcas of standardization of
input and output, rcgulation, managonent arni
traing/education,

o]

o}

Analysis of mablicotion-related problons indicotes that the
optimum confijguration for HAPS will incorporate a
distrihuted syztew of dota bases, prosescing o crinting
facilitizs, anbzdldod in ¢ rich cnmunications ~nvironnont.,
The caphusis will be upon the nrovision of user
multi-function work stations, with a graavel shift towards
a balaizen mix of enft display cepsbilities and orinting ~»
demand.

0 A master plan for the developmnent of NAPS is essential.
Develounonts currently underway must be properly phased and
integrated to avoid a scries of individual, non-compatible,
diveize systons.

o The most appropriate implementation strategy for NAPS will
incorporate Navy management, and joint Navy-industry
staffing and equipment ownership (sze Section 5). Detailed
cost benefit analyses should be undertaken prior to precisc
dcternination of interfaces and decisions concerning for

. . . L
exiuple lease vs. buy, dedicated vs. time-shared equipments
and services.
. Specific Actions to be Taken , )
n A conprehrensive categorization schema for Navy mn-tactical 3
1nfrrration should be developed, and adopted by NPPS for : :
o tative workload esscssment, '
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An ~y7ressive proqran nust then be oinitizted to Gofine the
extent ond volune of the various catejories of publications
to e arfcctan by tho aaplonntation of LAVS.

Cnce thoze regutir-aents cro esteblichied, the norzative
systen (A3 zng) orould b moecifienr Inocpantivorioe forn
in sufficient aetsil for a life-cycle coss~bepafit nzlysis
to e poerformed.

Alternztive indlemontation ctraotegion chnuld be dofined in
sufficient detc 11 Lo poermit comparative cont-honolit
analysis, and oolection By KPES of tho preforred olntinn.

Alternative awetheds of funding the MNAEF3 progrom in Enth the
shnrt ard longy tL &oshould o oexanino, and decigcions nade

as to the optinun approach.

Distinctions must be drawn btween areas whore LuPF
apply the results of industrial Ké&b, and thoze iactzance
where specific research is recuireia to b
cnntracted/perfmmr.-d oy the tiavy itself. Appronriate
projects should be undertaken to tost prototyoes or
undertake R&D in accordance with thezs determinations
Accordingly, a Navy R&D gorogran for HAF3 shruld be
prepared, which will avoid duplication of industry eofforts
while building up neocessary in-house capabilities. We
suygest that the most effective approech to the
acconplichannt of this projram would ontail tho following
initicl ections by JPPS:

1) Establish a panel of operational NPF3 percsonnzl to
rule on all procurement reguests for publishing and
printing equipaents, from whztever source, to znsure
conpatability/interface with the NAPS concert.

2) Establish a panel of NPPS personnel, consultants and
ex officio representatives of NAVSUP to review on a
regular besis all problems arising in areas
appropriate for AGS-program funding, potential
projects relating to the solution of such provlems,
and the progress of on-going AGS projects, to
establish priorities anony those various efforts, and
to identify any migration fran the 6.2 to 6.3 funding
category.

3) Initiate a System Developnent Plen (SDP) for NAPS,
The SDP is a planning and funding schedule procedure
defined by the Department of Lefense in response to
O4B circular A-109, and embodied in dir~c:iives
7920.1d and 7920.2i. It is anticipated that this
proceiure will shortly be adopted by the services.
Because of this, to achieve the orderly and timely
evolution of HAPS, it is recamnended that NPPS follow
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thie appro-on dn ordor that regsizice Lewsln of 0,2
end .3 furding con Lo determined and anriarioatod
for cseociated astivitieo, Zicra 1n enoomr igl An
aoving intn tLe lonjtay Sub cycle te foontify
' sriprouriate Loohnnlogios, orotortyns ot fores, ong test

103,
» bedd applications aend citoes,

o Testing cites/azolic tionsz shovld oo daentificd ond
thornu i roguircosents and ioplomentation ccoedulec
' Jenorsted, Thrsc sitec/zonlications shoold e oy
gelf-contained oo possible th cssure:
1) Suzcess in Ldentif{ying tho reauiransnts
2) Cegcign of tie initicl isplemsntation
3) Plzcing the anplication into oporation.
Site zpplication sclectien chnuld take into account:
1) Inpact of cuccess coon the ogearation of the Navy,
UPES and the 1ie sive enlecud,
2) Th» negative consccLonzes of foilure nat only udon
MAPS Lut umen the oeleotia cite Gn, clioenonst relying

unon thou site for Jdoy boto

CoTer it ings

It iIs onticiopated trt inieisl oo loctron will o includs one
or avre of the GPES L fooabitie s sl manart SKCC, NPREC
and TRET. It will cice oo Zocinou) to develorn in-hoyoe
evaluziion fucilitios, mozn oo tne ~onteaplosed Grashic
Arts Tcsting Ceonter, and on=s1te teol ceds for orojacts
such o AUDESG (anatomatedq Docunent brodatting Systen)
currcatly being ceveluateou by the Flocet Coubat Direction
Systess Sunport ACtivity.

o An escsential ingredient of MAPS is tho logical intejration
and intcrfacing of many data bases, which currently exist
as indopcndent entities, to facilitate source datz catoure,
up~dcatiryg, file cooraination and many aanigement-oriented
activitvies. NAPS systerm nonitoring will be anboaied in a
meta system whicn will either interface with, or subsune,
PRAIS, Further, the mota syztea must be capable not only of
monitoring the various suuconponents of the NAPS systea
itself, but 2lso of comnunicating through standardized ;
proceiures with such organizotions as BuPers, Bulled, etc. .
One consequence of this intejration is that ectivity at one
data base would trigger up-cdate functions at other sites.
NPP5 should initiate an examination of all data bases
{through or in conjunction with NAVDAC) to identify the
reqguence in which the cutenatic interfacing shnuld be
undertoken, Preblans of compatibility of data structure,

.-J
i
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control trocedures und protozals pust e ddontitied and
methods of overconing inconpatibility fornulateod.

A :nﬂjnr study waig ariginslly initiato oy PU5EDC an b,
ard is continuing, o dasiin o Noyy=wile svnten (ITITEs) for
the gon-rotion, distribation and contral of Lavy tecoical
inforanation for une in systeor ecooretion, naint: ,

troining end logicnic suoonrt, Tnsre io & conzidoranlo

e

overlap botwamn the concorne of LTIBE onag NAPS; the foroer

iz concernsd with technical infarastion olcoag @ "horizenezl
tine-lin " frog goenoration to ultinote ure, ‘xra, on tre

othoer h:”ﬁ, a "wortical zlice” in the haoiling of
a inuch brocuoy o information (non-tact lc;}) , Over a
nmuch narrovwer sahan (pudlicztion and airsoadinzlion) of itg
life cycle.

The NTIP3 concept compricos Six major suboyatens:
definition/acguisition, TI ge nex‘at_xon,
masteringy/replication, ﬂlf*rlf”“lﬂw, delivery and oontrol
For optimun satlx.hctxon of the Navy's 1nfnrnutlnn e cq;,
those systems falling under the charter of NEPES -- an o
minimuy, mastering/replication and distribution -- zbnauld
be "foldsd in", or at least clozely intorface? wit- AP3.
Closc coﬂrcrdtxon/cnﬁ"nxw1txon Botween the two study toens
is essenticl in ordar to determine thn type ang sutent of
amalgamation, ardt the appropriate time for this to occur,
and ta oynid sus-ogtinization,

The structure and nissicn of NPPS shoula bo reviewed arnd if
necessary roevised to adjust to the cavabilities of HART and
the needs of the Havy. The current micsion statenent of
NPPS establishes this orjanization as the cognizant
authority for the manajenent of Uavy publication. It is,
however, stated in terms of documnent production and
distribution. With the gradual establishment of an
electronic chain of inforanation creosaration, replicaiion
and dissemination, it is apparent that changes in worging
are needed, and a new mission statement is already in
process of drafting and approval.

NPP5S adoption of tha propnsed NAPS concept would emphacize
even more strongly the need for such a re-evaluation of
tasks an3d resoonsibilities appreopriate to the role of the
manajemncnt of Navy publication, in order to encompacs the
management of the functional euuivalent of printed
materials,

A survey and/or an evaluation of formats, styles and
report/fora structures employed both within the Navy and by
contractors must be porformed as a preliminary step towards
the establishnent of input and output standards.

A careful review of 0B, GSA, Exccutive Orders fron the
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Office of tho Precidant of thi United Stste5 any nther
agency rejulations and rulings should b undertabeon to
determine tnoir druset, if oarv, uwon Une degelonoent,
implescntation arn oncration of 3PS in tiw periog 1.

throajh the year 2uidh,

An exevinztion of poth the current legjiclation iczao? fren
the Joint Coantttes on Printint as well 26 the Stotuzes

gqovernini ti Frocdos of Inforoation must e exoicse!odin

the context of the ctoroye arid disseninatinn of ceorronnel
inforaation,




SECTION 7




7. SUMMARY

This report is the final product of a rescarch study performed
by Forecasting International, Ltd., to conceptualize an autonated
publishing system for the Navy. The problems vhich the Navy st face
in this contcxt have deen identified as felating to information
guantity, quality, timeliness, and the cost and convenience of
providing necded 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 the feasibility of the system proposed for Navy
publication in the year 2000. This system will ke based upon
distributed processing, data bases and user-site printing facilities,
emphasizing soft display and demand printing, and utilizing a rich
comnunications enviromment, both cammercial and Navy-dedicated.

Based upon the sequential occurrcnce of events which will
stimulate needad developments in contributory technelogies, 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 dovelopment, testing and implementation of the
Navy autcmated publishing system as here described can proceed in the
most efficient and effective manner.
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