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SECTION I

INT P~)DUCT ION

The technological complexity of Navy system s has created a proliferation
of technical manuals and training materials. The effort requ i red to mainta in
the dynamic and growing volume of documentation using traditiona l methods has
outstripped the available resources.

In response to the Naval Education and Training Co~inand ’s Increasing
publi shing requirements, this report presents models of publishing systems
incorporating state-of-the-art techniques in authoring, edit ing , composing ,
typesetting, and illustrating as alternatives to the current traditi~’ial publi shing
system . These model s are proposed to provide a range of options ‘roni which an
optima l publishing system may be chosen to meet the r eeds of t~~~ Chie f of Naval
ducation and Training (CNET). Model components and their functions are

described and the cost effectiveness of each alternative analyzed . Thi s infor-
mation will provide guidance to the CNET in choosing a publishing system and
will impact on the Naval Education and Training Program Development Center
(NETPDC), the Personnel Qualification Standards Development Department (PQSDD),
and the Instructiona l Program Development Centers (IPOCs). In addition , the
information provides fundan~ntal background data for the Navy Technical Infor-
mation Presentation Program (NTIPP) being conducted by the David W. Taykr
Nava l Ship Research and Development Center.

BACKGROUND

The number of pages published by the Chief of Naval Education and Training
Support (CNET SUPPORT) annuall y is staggering . In FY 76, an average of °,000
copies each of over 1 ,200 different documents was published , each document
averaging about 75 pages, for a total paper output of 750 million pages.
These numbers , though impressiv ’ , would have doubled had the funding for
printing been the $5 milli on requested rather than the S2.5 millio n actually
budgeted . The increased emphasis now being placed upon onboard training and
individualized instruction will increase the disparity between requirements
and availabl e funds since these techniques depend extensively on published
ma terials. It is projected that the one new and four proposed IPDCs will
increase the current publishing load by 66,000 original pages annually.
Requirements for the first instructiona l materials to be authored by the IPOC
in San Diego will be 3,000 copies annually. With a planned 3-year review and
revision cycle an average of 9,000 copies will be made of each original page.
Based on evidence that an average of 9,000 copies per document will be maintained ,
the total paper output for the IPDCs will exceed one-half billion pages. Thus ,
capacity for the production of two billion pages , nearly three times the FY 76
output , may be required in the near future .

The primary publisher in CNET SUPPORT is NETPDC . In addition to printing ,
the NETPDC is responsible for the authoring and updating of over 800 documents

• annually. The Rate Training Manuals (RIMs), Correspondence Courses (CCs), and
Advancement in Rate Examinations (AREs) comprise the three major areas of the
NETPDC effort and accounted for more than 35,000 camera-ready original pages in
FY 76. Because a large portion of this publishing effort is devoted to the
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revising and updating of existing training documents , text editing and composing
are of maj or importance to the NETPDC . The NETPDC also is responsible for the
printing of the CNET SUPPORT publications generated by the PQSDD a~d the IPDCs.

This report also is important to the NTIPP which Is study ing the problem
of the tota l Navy technical manual needs. The assessment of the pub lis h in g
needs of the training cornand, contained in section III of this report , is
particularl y important to the NTIPP effort. In addition , the publishing system
alternat ives proposed for meeting these needs serve as models for any system
the NT IPP may recon~nend for meeting the Navy ’s needs In publishing technical
manuals.

PURPOSE

The purpose of this report is to analyze the procedures and functions
required for the publi shing of Navy training materials and to describe the best
suited and most cost-effective man/machine system to meet those requirements.
To accomplish thi s purpose, the traditiona l CNET publishing System Is described
and then analyzed in terms of authoring , encoding , editi ng , illustrating ,
composing , typesetting , and printing . Based on this analysis , possible hardware
elements for use in accomplishing these functions are described and five alternatives
to the current publishing system are defined . An economic analys is forms the
basis for reconinendations for the implementation of an optimal system.

ORGANIZATION OF THE REPORT

In addition to this introduction , five other sections are presented . Section
II contains a description of the current CNET publishing system. In section
III , the CNET publishing requirements , in terms of both man and material resources,
are delineated . Five progressively more sophisticated alternatives to the
traditional and current publishing system are presented in section IV which is
followed , in section V , by an economic analysis of these options. Finally,
section VI makes reconmendations for the implementation of an optima l publishing
system . For the reader who is interested , three appendices have been included .
Appendix A presents sample pages of CNET instructiona l materials in both the
traditional format and the typeset forma t to demonstrate the substantial savings
in paper arid , consequently, printing costs which are available through the use
of modern composition and phototypesetting equipment. An overview of the generalized
publishing process is provided in appendix B for the reader un familiar with aspects
of the publishing process. Appendix C contains a description of the hardware
elements typically used in a publishing system.

8
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SECTION U

THE CURRENT PUBL I SH~. Y~ SISTEM

Mos t C~ET pub li ati o n s come from two major sources: (1) the ~~~~~~
Qual i f ic .it inn tandards Development part~’+” t and (2) ~h~- ‘ii v - i l Fduc at inn and
T r i i ning P’ ni ram Develn~r”. n~ Cei.ter . hese ~~ll co rn be joined Nv a ‘ ‘

source , t~ e r~ • tructiona l ~roqram 
! v~ lo~-~~ri ~ * - nte ’  . Ea~ r of ~.se gro :Aos is

responsible for one or more distinc t and .j oli t o t i v -l y di’~ ’ rent sets nf

~r~ii ni ng documentn (see appendix ~ for samples from ‘j~ ical trai ’ ing d,ccj -r~r t s ).
The PQSDD writes the Personnel Qual ifi cation Standa rd s (PQSs) whico a r e  ~ e r of
requirements for the operati nn and maintenance of s~n i fic watchs’~~ i s.
These assure tha t oer ccn? ol , upon fulfillment of ‘ne requirei er ts o’ a part icular
PQS, w ill be able to opera te and ma i ’ ‘din the equipnien~ at thr corresponding
watchs tatijr,. The NETPDC writes the RT”.~ i n part to J~~p (’

’ the theory por ion
of the PQSs, but primaril y to coninunicate the ~ rII~~~ Pdge roouired by the occu-
pati onal standards as defined in the Manual of N~~~ Enlis~e~ 

‘ n ewe r and
Personnel Classifications and Occupational Standards TNA .~ P- 1~ flf~.r~~; ,

~h1ishedb~y~~he &ireau of NavaT Personnel (~UPERS). Th~~~~rrespondence Courses , also
.~r itten by the NETPDC , aid personnel in acquiring this knowledge. Thus , hr’h
occupationa l standar~s and the RIMs imping e u;o r these courses . The N [TPDC
also writes the AREs which disc rimina te among the examinees those who have
best acqu i red the knowledge , def ined by the occupational standards and coninuni-
catoc ’ by ‘he ~-T’~’, and CCs. Fina lly, the IPDC s are preparing instructiona l
programs to replace the courseware previousl y genera ted by the schools.

There is also a large amount of courseware which cor~ i nues to be generated
~~y the schools , which , because of the diverseness of this p ffor , will no t be
dealt witr in this study . However , the computer-aided systen to be proposed
may be able to encompass some composing and typesetting in support of this
e f fo rt .

PERSONNEL QUALIFICATION STANDARDS DEVELOPMENT DEPARTMENT

A PQS is a wri tten compilation of the knowledge and skill s required of an
individual tr, qualif y for a specific wa tchstation , main tain a specific equipment
or sys tem, or perfonn as a team member within an assigned unit. It is derived
from a task analy sis and Is written in the format of a quali fication guide ,
ask ing the questions a trainee must answer to verify his readiness to perform
the given task. Each POS has an eight page introduction , whic h is identical
for all PQSs , a table of contents , and approximately 140 pages of standards
divided into four sections.

• The Theory section specifies the background theory required as a
prerequisite for studying the specific equipment.

• The Systems section breaks the equipment into its functiona l sections
and requires an explanation as to the location , operation , and function
of each.

The Watchstation section delineates the procedures required for the
operation and maintenance of the equipment.

9
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The Qual i f icat ion Card section serves for recording satisfactory
completion of the designa ted sections of the standards by demonstra-
tion of the prescribed skil l or knowledge.

Each of the four sections is rigidly structured . (See appendix A - Samp les
from Personnel I)uali f ication Standards , Rate Training Manuals , and nstruc-
tional Program Development Materials.)

The PQSDD is responsible for wri t ing the PQSs and is ,anned by subject
matter specialists , ed i torial assistants , typists , and the necessary administ rative
personnel. The key personnel , the subject matter specialists , are frequen t ly
C hie f Petty Officers who have been selected from active sea duty and assigned
temporary additional duty (TAD) at the PQSDD . They are chosen on the basis of
their expertise on a particular equipment in the operational environment.

The sequential steps i nvolved in publishing a PQS together with the
personnel involved are listed in table 1. It also depicts graphi cally the
num ber of times and the order in which the individuals or organizations take
part in ~he publishing process. It should be noted that there is no mention
of composition in the process. This function is accomplished by the typists
within the framework impos2d by the rigid structure . An unusua l feature is
that the author never sees the produ~..t during or after the review and editing
cycle. Th is is because the subject matter specialist is only temporarily
assigned to the authoring task and has returned to a permanent duty station
before the rev i ew can be completed .

NAVA L EDUCATION AND TRAINING PROGRAM DEVELOPMENT CENTER

The NETPDC is located at Pensacola and is responsible for the authoring
an d publishing of the RIMs, Nonresident Career Courses , Enl isted and Officer
CCs , and AREs . In FY 76 NETPDC published over 1 ,200 other training documents
but the RIMs , CCs , and the AREs constitute its major products.

The NETPDC is comprised of one production branch , respons ible for compo-
sition and illustration , and nine writing branches. Each writing branch is
responsible for the researching , reviewing , and updating of the RIMs, CCs , and
AREs for the occupa ti onal classes assigned to it. The branches also research
and author single subj ec t manua ls , training modules , and other special purpose
training materials. Each Branch Head has a pool of subject matter specialists ,
ed itors , and typists , so that the branch may act as an autonomous group in
authoring the training materials assigned to it.

RATE TRAINING MANUALS. Rate Training Manuals are designed to provide knowl edge
about the subject matter relating to the occupationa l qualifications of the
particular rating . Because they are texts, and are specific only to a given
level of ,ate and rating , the RTMs are much less structured than the PQSs.
They generally contain a chapter on the requ i rements for advancement in the
appropriate rating followed by a chapter on the department to which the rated
person is usually assigned . A chapter or two on the background principles and
fundamentals required for further study in the text may also be inc l uded , but
beyond this , the RTM ’s structure is relatively general. OPNAV Instruction

r
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35OO. o4 E~ rois directed that the RTMs include information “which will enhance
their use is study references in meeting the requirements of PQS.” However ,
~r~’-~ are - w r 1 t t~~rI at an occupational level , such as that of “Fireman ,” rather
than that of a specific duty level , suc h as “Security Watch ,” as is covered b1
a r~S. 

table 2 lists the sequential steps required in publishing RIMs together
with the personnel involved and a description of the functions accomplished .
It a~so graphically depicts the number of times and the order in which the
indi v~dual s or organizations take part in the publishing process.

CO~~~~~~~~ S°O N )~~~N CE COURSES. Whil e RIMs comprise the major portion of the output
o~ the NETPDC , tha t activity is also responsible for the Nonresident Career
Courses and Enlisted and Officer CCs. These CCs are designed to aid a student
in acquiring the knowl edge and skills required by the occupational standards
and comunicated by the RTMs. Thus , their revision cycle is linked to that 0’

the RIMs. The CCs are accompanied by answer forms designed to give the student
inriediate knowledge of results. These forms, called Self Scoring Answer
Sheets (SSASs), require the subject to erase an opaque material covering the
box corresponding to the answer he has selected. A C” is revealed if the
answer is correct. An optical scanner is used to record the number of correct
and incorrect responses when the subject returns his form for grading. Assign-
ments in the CCs are constructed to have up to 75 questions each , corresponding
to the 75 response spaces provided on the form. The number of assignments in
a course averages about the same as the number of chapters in the corresponding
RTMs. Table 3 lists the sequence of steps together with the performers of
these steps required in publishing the CC5.

ADVANCEMENT IN RATE EXAM INATIONS . Advancement in Rate Examinations are written
to discriminate among those qualified for advancement. New E-3 examinations
are required only as dictated by changes In the occupational standards.
However , the requirement for competitive examinations for further advancement
necessitates the publishing of new E-4 through E-6 examinations every 6 months ,
and new E-7 through E-9 examinations annually. Thus there is a continual
examination publishing requirement , and 788 examinations are published annually.
Ta fle 4 depicts the sequence of steps required for the publishing of the AREs.

INSTRUCTIONAL PROGRAM DEVELOPMENT CENTERS

The first of five planned IPDCs has been established in San Diego . Four
additional sites are scheduled to become operational during the next 5 years
and will be located at Great Lakes , Memphis, Norfolk , and Pensacola. Each of
these sites Is scheduled to publish 12 ,000 pages of new training modules
annually, with an additional capability of 10 percent for rr’visions. Very few
Instructional Program Development Materials (IPDMs) have been published by the
IPDC in San Diego , as yet; therefore, a diagram of the steps involved , as was
provided for other CNET publications , cannot be made. However, the concepts
of Instructi onal Systems Development underlying the establishment of the IPDCs
dictate a hi ghly proceduralized and structured format together with the
libera l use of Illustrations.

12
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SECTION III

THE CURRENT AND PROJECTED
PUBLISHING SYSTEM REQUIREMENTS

This section analyzes the requirements of the CNET publishing system,
both current and projected , in terms of the throughput for each of the basic
publishing functions. This analysis addresses not only the overall require-
ments of the CNET publishing system but also the requirements of each subsection
and it is included here so that a system capable of meeting the diverse pub-
lishing needs with a minimum of logistic and other problems may be proposed .
The basic publishing functions will be addressed individually and the through-
put and manpower requirements of each defined for each major type of publica-
tion. The results of this analysis are surmiarized in tables 5 and 6.

In comparing various publishing requirements , it is necessary to have a
comon unit of measure. The page is a familiar unit of measure , but , unfor-
tunately, is not a very good one for studying the publishing functions. A
typed manuscript page , for instance , may only account for one-third of a
composed and phototypeset page of text. Thus , the less familiar , but more
constant measure , the character , will be used as the unit of measure in defining
all publishing functional requirements , with the exception of illustratin g ,
platemaking , and printing . The illustration , the plate , and the impression
will be retained as the measure for each of these, respectively. The followin g
conversion factors are used in translating pages to characters: one double
spaced manuscript page with 1-inch margins (25 6-inch lines) is equivalent
to 1 ,500 cha racters; one page of text, composed in two-column format
(100 3½-inch lines) is equivalent to 4,500 characters.

PERSONNEL QUALIFICATION STANDARDS

AUTHORING. The Personnel Qualification Standards Development Department
produces about 66 new and revised PQSs annually. The average PQS consists of
a basic qualification standard of about 143 pages and two or three qualifica-
tion ucards ? (actually, pocket-sized booklets ) of about 22 pages each , for a
total of about 195 pages. Virtually, the entire PQS is heavil y structured
tabular material containing approximately 2,000 characters per page or 400,000
characters per PQS. The initial authoring effort, prior to the editing and
review phase requires , on the average , 3,080 man-hours per PQS. Before the
document is released for encodin9 it will be submitted for review by the work
station supervisor (98 man-hours) and the editorial assistant (60 man-hours)
to bring the authoring total to 3,138 man-hours per PQS. Thus , the annual
authoring effort generates 26,400,000 characters (12,870 pages) and requires
210,408 man-hours (105.4 man-years).

ENCOD ING . Although it was intended for PQS i tems to be reused to reduce the
encod i ng load , in practice , each PQS is essentially rewritten and no i tems are
reused wi thout modification. Thus , for every new or revised PQS, the initial
handwritten author ’s Output of 400,000 characters of heavily formatted ma terial
is keyboarded in toto. This encod i ng is done using IBM Mag-Card II Word
Processors and fs recorded on mag-cards , before being output as the “draft
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copy .” Each PQS requires 80 man—hours to encode ; thu . , the annual “ncod ing
effort required for the 66 PQSs is 5,280 man-hours (2.6 man-years ) to output
26,400,000 characters.

EUIT ING. After an ed i torial check which requires 24 man—hours by the ed i torial
assistant , the ‘ draft copy ” mag-cards are edited and output as the “preliminary
draft. ” This editing procedure results in approxima tely a 10 ~f’r(:c’nt or a
40,000 to 80,000 character change to the “draft copy ” and involves an average
of 60 typist -hours of effort per PQS.

The “preliminary draft” is submitted to the cognizant comands for review
by their subject specialists . Followi ng this review , the work Statio n ‘.I per_
visor and editorial assistant expend 136 man-hours per PQS incorporating the
changes reconinended by the conrands and a typist edits the “preliminary draft ”
into the “smooth copy .” This final editing step involves an ave rt y€ 5 per~entor 20,000 character change to the “prelimi nary draft ” and requires another 40
man-hours of a typist’s time. After final approval has been obta i ned , the
heavily structured text is run onto masters from the mag-cards , the page
numbers are added , and the masters are sent as photo-ready copy for printing.
An average of 8 typist-hours per PQS or an annual effort of 528 typist -hours
(.3 man-years) is required for accomplishment.

Thus , each PQS requires 15 percent or 60,000 characters of editorial
changes involving 100 man-hours of keyboard operators ’ time , and 160 man-hours
of professional staff effort. Annually, for 66 PQS5 , this amounts to 6,600,000
characters to be changed and requires 10,560 man-hours (5.3 man-years) of
professional staff effort and 6,600 typist-hours (3.6 man-years).

COMPOSING. No formal composition , beyond the adding of page numbers to the
manuscrip t pages accomplished in the final stage of editing , is performed on
the PQS. This could be a costly omission , however , because preliminary esti-
mates indicat e that up to 50 percent of the total volume of pages could be
saved through the use of proportional letter spacing and other sophisticated
composi tion techniques.

TYPESETTING. The typesetting of the PQS is currently accomplished as the
final output of the “smooth copy” from the IBM Mag-Card II Word Processors.
If a requirement to perform this function as a separate effort existed it
would require that 400,000 characters per PQS or 26,400,000 characters annually
be set.

ILLUSTRATING. The PQSs have no illustrations.

PLATEMAKING . No special techniques are required in the making of plates. As
previously noted , the number of plates could be reduced through the use of
more refined composition. The current requirement averages 195 plates per PQS
or 12 ,870 plates for the 66 PQS published annually.
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PRINTING. The average number of copies for each of the new and revised PiJ~~
in FY 76 was 5.600. This results in a printing load of 1 ,092,000 impression s
per PQS or 72,072,000 impressions annuall y at a cost of $245,945 for the 66
PQSs . In addition there is a heavy reprint load associated with PQSs .

Approximately 60 PQSs were reprinted in FY 76 averaging 7,200 copies each , f~ r
a reprint load of 84,240,000 impressions at a cost of $248,000. Thus , the
tota l FY 76 printing load for PQSs was 156,312 ,000 imp ressions at a cost cf
$493,945. These figures reflect the printing load for a particularly austere
year. ~f the PQS program is to continue to be supported by the preser.t pub-
li sh i ’~ system , more funds will have to be allocated for printing.

RATE TRAINING MANUALS

AUTHORING. The RIMs are authored in the nine writing branches of the NETPDC
at Pensacola. The NEIPOC annually publishes about 30 new or revised RTM3 .
Tne average RIM contains 20 chapters , wi th approximately 75,000 characters per
cha~-ter. The typical RIM contains about 1 ,600,000 characters , including tab le
of contes’ts , appendices , and indexes.

The preparation for authoring a new or revised RTM requires an average of
535 man-hours for researching , planning, and administration . Once the outl i ne
plan for writing or revising an RIM has been approved , 224 man— hours of author-
i r g effort will be expended per chapter before each is ready for encoding.
This amounts to an authoring load of 1 ,500,000 characters requiring 5,015 ‘idO-

hours per RTM , or an annual load of 45,000,000 characters requiring 150 ,450
man -hours (75.3 man-years) of effort.

In addition to the 30 new or revised RIMs published each year , 50 are
“reprinted wi th minor revisions. ” When the minimum stock level of an RIM is
reached , a check is made with the NETPOC to assure that a new revision is not
about to be released . If no major revision is scheduled , changes may be
i ncorporated in a “reprint with minor revisions. ” The authoring load on these
is very light , probably averag ing less than 1 hour per reprint, and is a
neg ligible part of the total authoring man—hour load.

ENCODING. The 75,000 characters per chapter are keyboarded using conventional
office machines. This operation requires 22 typist-hours per chapter including
4 hours for proofreading. Totals for this function are 1 ,500,000 characters
and 440 man-hours per RIM, or an annual encoding load of 45,000,000 characters
and 13,200 man-hours (6.6 man-years).

EDITING. Once the chapter has been encoded , 18 man-hours will be expended in
— review and editing by professional staff in-house . In addition 5 typist-hours

will be expended in soliciting review and coninents from outside sources. The
in-house and outside reviews result ‘In an average of 10 percent changes
requiring 3 additional man-hours of typist effort. This equates to 150,000
characters of editing per RTM at a cost of 360 man-hours of professional staff
effort and 160 typist-hours , or an annual editing load of 4,500,000 characters
requiring lO,800. professlonal staff man-hours (5.4 man—years) and 8,800 typIst-
hours (2.4 man-years).
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COMPOSING . Toe RTMs are composed by the Production Branch of the NETPDC using
IBM Magnetic Tape Sel ectric Composers (MTSCs). The encoding of the 75,000
c’~dracters per chapter in galley format on mag-tape requires 8 man -hours.
Anoth er 6 man—hours are required for l ayout of the text and illustra tions and
to run the text from the galley formatted mag-tape into composed pages. ‘he
composers also prepare the table of contents and the index which requires an
additional 40 man -hours per RIM . Thus , the total composition load is 1 ,oO~,00O
characters and 320 man-hours per RIM , for a tota l of 4P ,000,000 c harac ters and
9,60C man -hours (4.8 man-years) annually for the new and revise d RIMs.

The Production Branch also makes the changes required for the “reprint
w it ’  minor revisions ” RTMs. These changes are made to the printing negatives
and require , or the average , 4 man-hours per RTM to accomplish. Thus, the 50
RTM-; “ reprinted with minor revisions ” add 200 man-hours to the annual composi-
tion load , bringing the total to 9,800 man-hours or 4.9 man-years.

ILLUS TRATING . The average RTM has 160 illustrations , or an ave rage of 8
illustrations per chapter. However , because most illustrations are reused in
several different manuals and may be used from revision to revision , an avera ge
ot onl y 40 man-hours is required for the new illustrations required for each
chapter. The collecting and retouching of the remaining illustrations averages
3 man-flours per chapter. Thus , the illustrating load per RIM is 160 illustra-
tions and 880 man-hours. This equates to an annual illustrating load of 4,800
illustrations and 26,400 man-hours (13.2 man-years).

TYPESE TTING. The typesetting of the RIMs is currently accomplished by the
Production Branch of NETPDC on the photo-ready masters as the final output
Irom the MTSCs. If a requirement to perform this function as a separate
effort existed , i t would require the setting of 1 ,600 ,000 characters per RTM
or 48,000,000 characters annually.

PLATEMAKI NG. There are an average of 365 pages , 160 with illustrations , per
RIM. A pproximately 80 percent , or 128 , of the illustrations are photographs
which require screening for halftones , and virtually all of the remainder
require photo-reduction . Thus , the pla temaking load per RTM requires 365
“text” nega t ives , 128 screened negatives , and the “cutting in ” of the 160
illustration negatives , as well as 365 plates whic h are the output. This
amou nts to an annual platemaking load of 10,950 “text” negat ives , 3,840
screened negatives , 960 photo-reduced negatives , the cutting in of 4,800
ill ustrati on negatives , and 10 ,950 prin ting plates .

The platemaking load created by the 50 “reprint with minor revisions ”
RIMs requires making new negatives for only the affected pages , since the
other negatives may be reused . However , It does require the making of all new
p lates because old plates are not saved. This amounts to 365 plates per
reprint or 18,250 plates annually . This increases the total platemaking load
to 29 ,200 plates annually.

24

: ~~
- 

~~~~~~ — - — - 
- 

-



TAE(1 Report No. 50

PRINTING . The average printin y for the 30 new and revised RIMs was 10,390
copi e’. each for a tOtdl of 311 ,700 copies in IY 76. With an average of 365
pages per ~~T M , the printing load was 11 3 ,770,500 im pressions at a cost of
$384,900. Th e 50 “reprint with minor revisions ” RTMs ave raged 5,140 cop ies
each for a total of 257,000 copies. ~t 365 pages per copy , an add itional
93 ,805,000 impressions at a cn~t of $191 ,175 was added , creating a total
printing loa d of ..‘U7 ,575 ,SOO impressions f o r  RIMs at a total cost of $576,075.

CORRESPO ’.I ‘, L L  ~~~~~~~PS ES

AUTHOR I NG. The CCs are authored in the NLTPDC at Pensacola by the writing
branch responsible for the related RTM or Officer Text. The NETPDC produced
54 new or revised CCs in FV 76; 42 for enlisted personnel (NRCC and ECC) and
12 for of’icers (0CC) or officers and enlisted personnel (OCC/ECC). The
enl isted courses average 12 assignments per course , and the of fi cer courses
avera ge 16 assignments per course , thus averaging about 13 assignments per
co u rse , overall . Each assignment may contain up to 75 questions , with the
average being 67. Most of the i tems are taken from earlier revisions of the
same or sim ilar courses with an average of only about 10 percent of the items
being o ew. Each i tem averages about 275 characters.

Prior to the editing phase , the in itial authoring effort for each assign-
rnent requi res , on the average , the rev i ew of 18 ,500 characters and the writing
of 1 ,850 characters at an expenditure of 47 man-hours. An additional 8.25
man-hours is expended in arranging the questions into assignments , preparing a
cross reference to the text and ordering required il lustrations , and preparing
the SSAS and answer key. Thus a total of 55.25 man-hours are expended in
au thoring each assignment. This translates into an average of 240,500 charac-
ters to be reviewed and 24,050 characters to be written at a cost of 720 man-
hours for each course. This eq iates to an annual authoring load of 12 ,987 ,000
chara cters to be reviewed and 129 ,870 characters to be newly written at a cost
of 38 ,880 man-hours (19.4 man-years).

ENCODINI~. Because 90 percent of the previous questions are reused , exclu ding
the SSASs, only 10 percent require encoding. This amounts to 24,050 characters
encoded at an expenditure of 13 typist-hours per course or an annual total of
1 ,298,700 characters encoded at an expenditure of 702 man-hours. Although
the encoding of the SSASs involves only about 500 characters , the adherence to
the rigid format required for machine scoring necessitates the expenditure of
two typist-hours per assignment so that 26 man-hours per course is required .
This equates to 331 ,000 characters annually at a cost of 1 ,404 man- hours .
Thus , the total encoding load for the CCs Is 2,000,700 characters at an expen-
di ttire of 2,106 man-hours (1 man-year) of effort.

EDITING. Review an d editing of the questions after the new item s have been
encoded requires 6 subject-matter-expert hours , 12 education-special ist hours ,
and 4 ed i tor-hours or a total of 22 man-hours per assignment. No typing or
typist-hours are required for the estimated 10 percent editorial changes
because they are incorporated as a part of the composing function . This
amounts to an edit ing loa d of 24,050 characters changed at an expenditure of
286 man -hours per course or an annual editing load of 1 ,298,700 characters
changed at an expenditure of 15 ,444 man-hours (7.5 man-years).
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I U M~~~U SI N G.  The CCs are composed in the writi ng branches of the ‘JE~~ DC by
typing the camera-ready copy on 9 X 12 inch masters. The typists also Incor-
pora te the editorial changes at this time . The 18 ,500 characters p e r  assigr-
me nt require an average of 7 typist-hou rs to compose. Thus , an .iver~ qe of 91
man-hours is required to compose the 240 ,500 characters o f a cou r~e , or an
annual effort  of 4,914 man-hours (2.5 man-years) for the 12 ,°~7,O00 characters
i n the 54 CCs com posed annuall y.

ILLUSTRATING. The CCs are not illustrated heavily and average onl y about one
illustration per assignment. An illustration requires an average of .2~ man-
hours for the subject matter expert to order and 5.5 man-hours for the il lus-
tra tor to create . Courses , therefore , require an average of 13 ill ustr a ti ons
and an expenditure of 75 man-hours per course , or an annual effort of 4,050
man - hours for the 702 illustrations required .

TYPESETTING. The typesetting of the CCs is currentl y acco mpli shed by the
typ i sts in the writing branches of the NETPDC on the camera-ready masters as a
part of the composing function . If typesetting were to be accomplished as a
separate effort it would require the setting of an average of 240,500 characters
per course or a total of 12 ,987 ,000 characters for the CCs annually.

PLATEMAKIN G. The few illustrations that the CCs have are line art which is
pasted-up by the writing branches and does not require screening . Therefore ,
no special illustration negatives are required. The 59 new an d rev i se d
enlisted courses averaged 85 pages each , thus requiring a total of 4,560
negatives and plates in FY 76. There were 71 new and revised SSASs printed in
FY 76 , averag i ng 13 sheets each for a platema king load of 923 negatives and
pla tes.

There were 99 repr ints of CCs printed in FY 76, giving rise to a plate-
making load of 8,415 plates . Also , in FY 76 , 73 SSAS sets were reprinted ,
yielding an additional platemaking load of 949 plates. Since the negatives
are save d , none are required to be made for reprints.

The total platemaking load in FY 76 for reprints as well as new and
rev i sed CCs and SSASs was 5 ,483 negatives and 14 ,847 printing plates .

PR INTING . The average number of cop ies for each of the new and revised CCs
was 2 ,806 for P1 76. The 54 new and revised courses , wi th an average of 85
pages each , ~ us accounted for 151 ,500 cop ies and a total of 12 ,877 ,500
im pressions at a cost of $47,300.

The 99 reprints of the CCs averaged 1 ,579 copies per publication , or a
total of 156 ,290 copies and 13 ,284 ,650 impressions. The cost of reprinting
the 99 enlisted and officer CC5 was $63,390 in FY 76.

The 71 new an’ revised SSAS sets, with an average of 13 sheets , accounted
for 150 ,000 copies , or 1 ,950 ,000 Impressions in P1 76, at a cost of $96,725.
Also in FY 76, 213 ,700 SSAS sets were reprinted at a cost of $71 ,025 for the
2,778 ,100 impressions.

26

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

~~
— —-—- — - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-4



TAEG Report No. 50

The to tal pr i nting loa d i n FY 76 for reprint , new , and rev i -~ed CCs and
SSASS amounted to 30,890,250 impress ions at a cost of $278,440.

A DVA NCEMENT IN RATE EXAMINATIONS

A U T HO R IN G . T he AREs are authored in the NITPDC at ~en~~cola by the xr~ t ing
branch responsible for the related RTM and CC. Except for fhe E-3 examinations ,
which are administered at the local l evel , the exams are administered at t~-e
same time Navy-w ide either once (E-7 thru E-9 examinations) r twice ([-4 t~ ~ i[-6 exdoinations) a year. Each administration of an exam r a p articular r~te

-,~.ith in a rating requires a new exam to ensure equal opport in it y to a ll ex~mi r iees.
onsequently, 788 new examina tions are required annually.

An exam ty pi cal ly  has 150 ques tions and i s “wr i tten 4 ur otl iJon ” ; i .e.,
wr i t ten  with no intent for reuse. The questions , each with about 275 characte rs ,
are contained on about 14 pages to which are added 3 pages o 4 front ~nd back
matter to bring the examination s ize to a total of 17 pages and about ~0,00O
c ha racters . An average of 142 man -hours per examination is expended in test
planning , se lecting test items , and writing new test i tems prior to the initial
encoding. Thus , the au thoring loa d for the 788 AREs published annuall y is
39,400,000 characters at an expenditure of 111 ,896 man- hours (56 man-tears).

ENCODING . Because each examination is new and not merely a revision of the
carlier examination , it must be encoded in its entirety . I t requires 13
typist hours to encode the 50,000 characters of an average examination. In
addition to the examination itself , the encoding of the 5,550 characters of
supportive and control data requires an additional 3 man-hours. Thus the
total encoding load per examination is 55,550 characters at an ex penditure of
1 6 man-hours. This equates to an annual encoding load of 43,773 ,400 characters
at an expenditure of 12 ,608 man-hours (6.3 man-years).

EDITING . Proo freading and verify i ng the examination and the support ing contr i
documentation requires 24 man-hours. Only about 5 percent of the 55,550
craracters require correcting or changing and this is accomplished by the
typist with the expend iture of 3 man-hours . For the 788 AREs the annual
editing load is thus 2 ,188,670 c haracters at a n expenditure of 18 ,124 pro-
fessiona l staff man-hours (9 man-years) and 2,364 typist-hours (1.2 man-years).

COMPOSITION . Like the PQSs and the CCs , the AREs are not “composed” as a
separate function . The questions are merely composed on the pages by the
typist as they are typed. If a separate composing function were performed , it

* would require the composition of 50,000 characters per examination for an
annual composing load of 39,400,000 characters.

ILLUSTRAT ING . The AREs are lightly illustrated wi th an average of about five
line drawings per examination . The Illustration requires 3.5 man-hours of
preparation and another .5 man—hours for paste-ups in the examination . Thus
the Illustrating load is five illustrations and 4 man-hours per examination .
This equates to an annual illustrating load of 3,940 illustrations and 3,152
man-hours (1.5 man—years) for the 788 examinations.
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TYPESETTIN G. The typesetting of the AREs is currently accomplished by the
typists in the writing branches as a part of the encoding function . If type-
setting were to be accomplish ed as a separate effort , it woul d require the
setting f 50,000 characters per examination or a total of 39,400 ,000 charac ters
ann ually.

PLATEMAK ING . The few i l lustrat ions contained in the AREs are l ine drawings
which are pasted-up by the writing branches. There fore , no special illustration
negatives are required. The 788 examinations average 17 pages each , resulting
in a platemaking loa d of 13 ,396 nega tives and plates.

PR Ir ;TIN- :2 . Ann ually, 600 ,000 cop ies of AREs are printed. With an average of 17
pages each , thi s amounts to a printing load of 472 ,800 ,000 impress ions at a cost
of ~l75 ,OOO .

IN STRUCTIONAL PROGRAM DEVELOPMENT MATERIALS

The first IPOC had not as of June 1977 published any courseware . The
loadings of the various functional elements are , therefore , projections based
upon the requirements of similar publishing efforts . Each IPDC is to produce
1 ,000 hours of coursewa re per annum , with each hour requiring an average of 12
pages to be delivered to the student.

AUTHORING. It is estimated that the pages will contain an average of 2,100
characters . Thus the annual load per IPDC wil l be 25,200 ,000 charac ters and ,
based upon similar publishing efforts , 50 ,600 man- hours (25.3 man-years). When
all five centers are in operation the total annual load will be 126 ,000 ,000
c harac ters .

ENCODING . All of the new ma terials will require encoding. Thus , the annual
encoding loa d per IPDC is estimated to be 25,200 ,000 charac ters and woul d
require about 2,200 typist-hours (2.2 man—years).

EDIT IN G. An editing load of 10 percent is estimated. This will result in an
ini tial annual editing load of 2,520,000 characters and an ultimate annual
editing loa d of 12 ,600 ,000 characters for five IPOCs with an estimated 4,600
pr ot~ssiona 1 man-hours (2.3 man-years) and 1 ,800 typist-hours (0.9 man-years)
re~uired per IPOC .

COMPOSING. Like the PQSs, CCs , and AREs , the IPDMs are not “composed” as a
separate function. If a separate composing function were performed , it would
require the composition of 25,200,000 characters annuall y per IPOC , and 126 ,000,000
characters annually when all five IPDCs are in operation . Using current techniques ,
this would require an effort of about 5,000 typIst-hours (2.5 man-years) to
compose.

ILLUSTRATING. It is estima ted that every third page of IPDM s will have an
illu stration . Thus the initial illustrating load will be 4,000 illustrations
for the first IPDC and will ultimately increase to a loading of 20,000 illustra-
tions annually. It is estimated that this wi ll require an effort of 22,000 man-
hours (11 man-years) per IPDC or a total of 110 ,000 man-hours (55 man-years)
when all five IPDCs are operational .
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TYPESETTING. The typesetting of the IPDMs is currently planned to be accomplished
by the typists as a part of the encoding and editing functions. If typesetting
were to be accomplished as a separate effort, i t would requi re the se tt i ng of
25,200,000 characters annually for each IPDC . When five IPDCs are operational ,
this would amount to 126 ,000,000 annuall y.

PLATEMAKING. There will be a basic requirement for 12 ,000 plates per IPDC . I’
producing them , a high numbe r of illustrations will require screen i ng. I n i tl ill ,
there will be an annual requiremen t for 12,000 text negatives , 4,000 1l lu s tr -~ti n
negatives , and 12 ,000 plates. When all five IPOCs are in operation this will
have increased to 60,000 text negatives , 20 ,000 i l lus trat i on negatives , and
60,000 printing p la tes annuall y.

PRINTING. Assumin g an average of 9,000 copies each , 12 ,000 pages will resul t in
an annual printing load of 108,000,000 impressions for each IPDC . If all fi ve
IPDCs become operational , the printing load will be 540,000,000 impressions
annuall y.
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SECTION IV

PUBLISHING SYSTEM OPTIONS

Th is section defines five viable alternatives to the current publishing
sys tem for mee ti ng the CNET publi sh i ng requ i rement.

An important feature of this publishing requirement is the wide geograph-
ical separation of the various authoring sites imposed as a function of the
responsible commands. Having remote authoring sites poses problems in communi-
cations and logistics in getting the authored text to the composer; yet ,
because o f the har dware exp ense , it is not practical to perform the tasks of
composing and typesetting at each authoring site. By 1980, i t is antic ip ated
that the system will consist of: NETPDC in Pensacola; PQSDD in San Diego; and
two IPDCs , one in San Diego and a second in Grea t Lakes. Although an additional
three , for a total of five IPDCs , have been propose d , the time of implementa-
tio n , i f at all , remains in question for these additional sites. It has been
assumed , therefore , that the IPDC publishing requirements will remain constant ,
encom passing two sites , throu ghout the l 980s. As will be seen , however ,
additional growth would merely shift the balance toward the larger , more
sophisticated computer based systems.

The number of different encoding , editing , composing , and typesetting
options comb ined with the number of authoring sites allows for a very large
nunber of possible alternatives. However , the hardware cost of system elements
rules out most of these as being economically impractical. Five viable alter-
na tives to the current system , each of progressively increasing sophistication ,
have been configured , and are presented here: A matrix of the current system
and the alternatives with their respective elements is shown in table 7. The
interested reader is referred to appendix C for a discussion of hardware
components typically used in publishing systems.

THE CURRENT PUBLISHING SYSTEM

One option is to continue to use the current publishing system and
techniques. This system has already been described in detail in section II
and wil l not be discussed here .

ALTERNATIVE 1 - THE WORD PROCESSOR BASED SYSTEM

An obvious improvement to the system would be to replace the typewriters
in the authoring branches at the NETPDC with VDT type word processors equipped
with floppy discs. Th is would result in a total word processor based system,
in that each authoring site would be employing some form of word processing
equipment utilizing ~‘ magnetic storage medium . It is estimated that a 50
percent labor savings in the encoding effort at NETPDC will accrue primarily
through the reuse of previously encoded text stored on the floppy discs , and
to a lesser extent as a result of the reduced paper handling and end-of-line
judgments eliminated by the use of VDT type word processors. Another savings
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is anticipated to occur in the code editing which follows the review ed iting.
A 75 percent reduction in the labor required for code editing is anticipated
because the necessity to rekeystroke unchanged text will be removed. App lying
these la bor savings , it is estimated that nine VDT type word processors woul d
meet the current encod i r.g and editing requirement at NETP[)C .

ALTERNATIVE 2 - THE ADVANCED WORD PROCESSOR BASED SYSTEM

Following the introduction of word processors to NETPDC , the nex t step
in the progression of sophistication would be to replace the outdated mag-card
word processors at PQSDD with VDT type word processors equipped with floppy
discs. It is estimated that 10 percent savings in the encoding effort would
result due to the reduction in mag-card handling , paper handling, and end-of-
line decisions. A 50 percent reduction in the editing effort will result
from the greater accessibility brought about by the VDT and the larger capac ity
of the floppy discs , one of which may contain the equ ivalent text of 100 mag-
cards. Appl ying these labor savings , it is estimated that four VDT type word
processors would meet the current encoding and editing requirement of the
PQSDD .

AL ’E RNAT IV E 3 - THE ADVANCED WORD PROCES SOR BASED SYSTEM WITH A TYPESETTER

Hav inq followed a path leading to the utilization of VDT type word pro-
:e-;~or~ for all encod i ng and editing , the next logical functions to be con-
sidered f’r the application of modern technology are those of composing and
typesetting. A sample of current PQS, RTM , and CC materials was composed and
typese t on a phototypesetter with an average original page savings of 37
percent. Based upon the current printing requirements , the introduction of
typesetting could be expected to decrease the total number of text negatives
by 32 percent , the num ber of plates by 25 percent , and the total number of
pages by 26 percent. (Appendix A contains examples of materials in typeset
and nontypeset formats. ) Text that is to be typeset by a phototypesetter
must first be composed by a device which adds the necessary typesetting
codes. It is anticipated that the high degree of standardization of composi-
tion formats which exists in the CNET SUPPORT publications will permit stored
formats to be used to great advantage , particularly for the PQSs , CCs , and
AREs . Thus , it is estimated that an operator , utilizing a stand-alone compo-
sition system which accepted word processor floppy discs as input could
compose publications at the rate of one publication every 4 hours for the
PQS, CC , and ARE type publications. The RTMs and IPDMs , because of their
leng th and generally less standardized formats , would take considerably
longer--an estimated 32 hours per publication. Based upon these assumptions ,
four composition system terminals would be required for the annual composing
load of 1 ,107 publications. The output of the composition system would be
magnetic tape containing the typesetting code necessary to dri ve a phototype-
setter. One highspeed phototypesetter will more than meet the typesetting
requirement. The output of the typesetter would be film negatives of fully
composed and typeset pages .
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ALTERNATIVE 4 - THE TEXT EDITOR BASED SYSTEM

Mul titerminal text ed i tors consist of a minicomputer CPU for control , a
fixed disc for storage, multi ple terminals for encoding /editing, and a tape
drive for input and output , and , usually, a pr inter for making proof copies.
Their use constitutes a major departure from the stand-alone encoding and
editing terminals considered thus far. Because a text editor system has a
minicomputer as a controller , it offers more powerful editing functions and
has inherently greater flexibility. Thus , a labor savings of 10 percent in
the editing effort may be expected . Furthermore , a text editor system with a
CPU , 4 text input and editing terminals , a 10 mega-byte disc for on-line
storage , a printer for hardco py review , and a tape drive for in put of document
files from archival storage and output to the composition system is competitive ,
in terms of cost , with 4 stand-alone word processors . For larger installations
the cost advantage is with the minicomputer based text editor system. A four
terminal system is proposed for each of the remote authoring sites (PQSDD,
IPDC(SDO), and IPDC(GL)), and a similar n ine terminal system is proposed for
the princi pal authoring site , NETPDC . Corresponding to the multiterminal text
edi tors , a mu lt iterminal composition system wi th its CPU , six composing terminals ,
a h igh speed printer , and tape drive for input of text tapes from the text
editor systems and output of tapes containing text and typesetting commands to
the typesetter is proposed . This multiterminal composition system would cost
considerably less than the four stand-alone composers specified in Alternative
3 and provides greater flexibility . The typesetter proposed is the same as
that used with Alternative 3.

ALTERNATIVE 5 - THE TEXT EDITOR BASED SYSTEM WITH GRAPHIC SCANNER

The elements of th is option are the same as those proposed in Alternative
4 with the addition of a graphic scanner. With a capability for digitizing
halftones and line drawings it approaches most closely the state-of-the-art in
publishing technology and eliminates the added costs for making separate half-
tone negatives and line drawing negatives. Balancing the added cost of separate
negatives for graphics is the cost of the graphic scanner and its operating
costs. A grap hic scanner is offered by one vendor as an accessory to the
phototypesetter . This is particularly attractive because it avoids the acqui-
sition of duplicate components in two pieces of equipment. The dual use of
the typesetter is made possible by its inherently high speed which will permit
it to accomplish both functions wi thout interference.
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SECTION V

COST ANALYSES OF THE
PUBLISHING SYSTEM OPTIONS

Th is section of the report analyzes the costs associated with the current
and prop osed publishing systems . Presented f i rst  are the assumpti ons necessa ry
for performing the cost anal yses of each option. Follow ing these assumptions ,
a summa ry of the analyses is provided in sun’riary ta5les as a means of comparing
the effectiveness of each alternative system . Finally, a discussion of the
overall costs and risks associated with each option provides a synopsis of
these analyses.

ASSUMPTION S

Fo r ease in reference , the assumptions are l isted under tne functions to
which they appl y.

LABOR. It is assumed that the labor costs for the various skill levels involved
will remain constant over the 1 0-year period at the levels listed in tabl~- 8.

TABLE 8. LABOR COSTS BY SKILL LEVEL *

Sk ill Level Man-Year Cost

Author ing $21 ,248
(author ing/review editing)

Typist $8,499
(encoding/code editin g)

Composer $10,245
(composition/layout)

Illustra tor $17 ,998
(illustrating)

*Derived Using Navy Billet Cost Model

Authoring . It is assumed that the labor involved in the authoring functions
~T11 not be significan tly affected by the system alternatives.

Encoding . The fol lowi ng assumptions apply to labor associated with the encoding
function:

1. The use of VDT word processors in lieu of typewriters at NETPDC
(Alternative 1) will result in a 50 percent reduction in the encoding effort
due to the large amount of reused materials , reducing the 13.9 man-year require-
ment to 7.0 man-years.
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2. kepl acIng th” ‘-!~ i—Lird II -~‘rd pr~~~~S , u rS  . V D T  ~I~~~~r pro~.essors
(Al tern ati ye 2) will reduLe toe labo r 1 ‘ivu l ved in eocuding jy 10 pe ’~ ’ - ri t or
.3 na n-veo ~- , at PQSDD.

~~~. The use of ~ te > t di tor  syste’- (?,1 te rndt i  v i ’  1) in s t. -~sd of ‘I~ T word
processors w i l l  not s iq n if ic a nt l~ a f fe c t  ‘n labor reqi i red  for ~ncod ing.

Review Edi t ing .  It is as~ ui” ’ J  that to e abo r re ojired in the rev iew  editing
function will be unaffec ted by on / of t i i  pro:~r~~’-i vo ~~ i a l t ~rna t i ies

Co de [ditj.~~~ The followirej assu~npt.ions have been made e , ith  ~‘ ldrd t o the
labor in the code editin g fur ~~~~~ im :

1 . The use of Vf l~ word proces sors in lieu of t - e w r i t . r ’ at IPOC
(Alternative 1) will resul t in a 75 percent rt 1j~ tior i i n - or 6.1 an -y ia rs  to
1 .6 man-years of labor required for code editing at t~LrP)L .

2. The replacing of the -~do-Card T I  word ~ro~~~ s r , at. PQSDD wi th  V OT
word processors (Al ternative 2) ~~~ re sul t in a 45 percent reduction in the
code editing la bor of 3.6 man—years r-o~uir ed at PQSJ[J .

3. The use of the text editor sy~~e’ ‘ in p la.e ‘~~~ V DT type word processors
(Al ternative 4) will resul t in a 10 percent siv ings in the 5.4 ‘an- years of
labor required for code edit ing by a lte rnat i~ 2 and 3.

Compos~~!.~ The follow i ng assum pt ions a pp ly to  t oe  i~~o assoc ia ted wi th the
composing function.

1. The introduction of aut~~oite~t i onpcs~~ion to all t.ubl~ cation s
(Al ternative 3) in place of the limi t e o om~o~- i on accoit o ~he~i using MTSTs
and MTSCs wi l l  result in a new labor c :ui ro~nt ~ 3.6 an.. v e a r ~ for composing.

2. The implementation of a ri j l t j t ~ -~ inal composition system (Al terna-
tives 4 and 5) will affect a 10 percent o v in ~ s over the 3.6 man -~’ear require-
ment of the stand-alone compositors (Alternative 3).

Typesetting . The use of a high -speed t y;~esett~ r , as pr opose d i n Alternatives
3, 4, and 5 will require .5 man-years o~ l ib or ti operate , i nclu d ing the
processing of its f i lm  output.

Il lustrat ing . It is assumed that the oper at ion of the digit izing graphic
scanner proposed in al ternat ive 5 w i l l  increase the labor required in the
i l lus trating function by .5 man—years. None of the other alternatives will
affect the illustrating function.

PLATEMAKING. It is assumed that the unit costs for the platem akinq function
will remain cons tant over the 10-year period of analysis at the values listed
in table 9. 
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TABLE 9. UNIT COSTS FOR PRINTING SERVICES*

Text negatives $1.05 /negative
Line- drawing negatives .90 /negative
Halftone negatives 2.70 /negative
Plates .60 / p late
Paper .56 /100 sheets (.0028/paqe)
Printing .0005 / page
Fol ding .0008125 /page
Colla ting .00125 /page
Binding .03 /bindin q

*ThjS information is derived from NA VSO 3518 , Pr i nting ( NPPSOEASTDIV
Rev. 12/76), and applies to the use of 35 X 22 press runs.

Text Negatives. A reduction of 32 percent of the numbers of text negatives
required is assumed will result from the use of sophisticated composition and
phototypeset ting proposed for Alternatives 3, 4, and 5. This is based upon
the resilts of a sample of PQS, RTM , CC, ARE , and IPDM publi ca t ions which were
composed and typeset with an average savings of 37 percent (see appendix A).

These savings were approximately 50 percent for PQS and IPDMs , 10 percent for
RTM ma terials and 25 percent for CC and ARE materials. Using these figure s and
the number of text negatives required for each type publication in the current
system (reference table 4) results in 32 percent savings.

Line Drawing Halftone Negatives. The use of digitized graphics (Al ternative
5) will ooviate the need for preparing separate illustration negatives (with
the exce ption of color negat i ves , whose numbers are insign ificant).

Plates . It is assumed that the number o~ plates required will be reduced by
2T percent by implementa tion of composition and phototypesetting (Al ternatives
3, 4, and 5). This is based upon the savings in original pages due to type-
set t ing for the various materials and the number of reprints required for
each .

PRINTING. The assume d savings in printing costs are the result of applying
the savings assumed In text negatives under platemaking to the printing
requirements for each type publication presented in table 4, in conjunction
with the uni t costs represented in table 9. No savings was assumed for bind-
ing since the same number will be required even though the overall thickness
of each publication will become smaller.

t
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EQUIPMENT REQUIR [MENT~ . Using t:ne ran-year requirement ’ resAl t in g 4 rom the
assumptions made for the labor required tu r encoding/code id i ’in q and composing ,
the foll owing assumptions resulted .

1 . The 20 typewriters required by NV~~
h for encoding and Code edi t in~

coul d be replaced by nine V[)~ ‘~~-~‘ ina ls (either ~ rd processors or tex t
ed i tor based).

2. The seven Mag-card ~I word processors r nq u i r ~ d by PQSDD could be
replaced by ~~ur .DT termin als.

3. The cost of addi t i cr dl text ed ito r tee ina ls (~ 3,0O0) is so s-”al l
that an additional terminal at each IPPC o net peak demands a~ d to aid in
the task analysis function is justi1ied f~~r Alter ’ atives 4 and 5.

4. The auto mated composition pi u~osed ir Alter na tiv es 3, 4, and 5 ‘~ y
be accor ’p lished us ing four composing termin~ ls , hut tne cost of additional
compos i ng term inal s ($n ,000) justifies the acquisition ot two additional
composing terminals ~t NETPDC to aid ~n neeting fluctuating cerands in the
composing encodin g ond code editing functions.

5. A t least three second-generation p hot otypesetterS would be required
to meet the t, :esettiro: needs proposed by r’~~ -rn at~ves 3 , 4, an d 5 and would
cost more in capital investment , ma intenance , an d operating costs ‘ han one
third-generation hi gh speed typesetter. A third -generation typesetter is a
prerequisite for the digitized graphics prc;’o ed in Al ternative 5 and is
further just ifie~ by its ~icrofi 1: capabilit es.

6. One graphic scanner will more t h d r i  suffice for both the line drawing
and halftone digitizing requir ecents of Alternative 5. The convenience of
hav ir~ this capability in-ho’jse , rather than having to wai ’ for it to be
processed out—house , is just if ication for aLquisi tion ~ the oLan ner in
Al ternative 5.

EQUIPME NT COSTS. The equipment components required by the current and alter-
na te systems have been listed in table 7. It is assumed that none of the
currently owned publishing equipment will be disposed ‘ ‘ if  an a l t  rnat ive
system is implemented Therefore , no cap ital investment is recoverable.
Some, or all , of the rental and ma intena r e har.~-s shown in table 10 , however ,
would be eliminated dependent upon the alternative chosen. The assumed costs
for the equ i pment components required by the alternative systems are listed
in table 11 and are based on estimates provided by equipment vendors . Items
for which a rental charge was not available but for which a capit u l investment
value exis ted were listed with their capital investment values along with
their annual cost . based upon a 10-year lease agreement. (The monthly r~te 1of .01613 times the capita l investment value was used in these calculations.

1 Federa l Leasing, Inc ., M idl othi an , VA , l tr WVB:bak of September ~~~, 1977 .
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TABLE 10. EQUIPMENT EXPENDITURES FOR THE CURR ENT SYSTEM

ANNUAL
TYPE CHARGE DEVICE 

- 
UNIT COST UNITS COST

Rental/Lease Mag-Card II $310/mo 7 $26,040

VOl Word Processors $610/mo 6 43,920

MTSCs $380/mo 2 9,120

MIST $280/mo 4 13 ,440

Head Liner $277/mo 1 3,324

Ma i ntenance MISC $1 ,120/yr 1 1 ,120

MTST $ 716/yr 3 2 ,148

TABLE 11 . COST OF ALTERNATE EQUIPMENT COMPONENTS

ANNUAL
OEV ICE* UNIT COST ANNUAL COST MAINTENANCE

VDT Word Processor $610/mo $7,320 --
(Vydeck)

4-Terminal Text Editor 77,000 14,904 $6,930
(Atex 8000)

9-Terminal Text Editor 92,000 17 ,808 8,280
(Atex 8000)

Stand-Alone Composer 60,000 11 ,614 5,400
(IMLAC )

6-Termina l Composition System 158,500 30,679 14,265
(Atex Composition System)

Photo Typesetter 100,000 19,356 7,920
(Autologic APS 5)

Graphic Scanner 60,000 11 ,614 5,700
(Autologic Scanner)

*The name in parentheses Indicates the device actually used for deriving the
costing information , but does not constitute an endorsement of that equipment.
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I~ is assumed that the lea ti i:e i uired “ o obtain t i :  cdp ita l inv estment
funds for equ i p: en t purr ho se ,~ ii Lj I d e . i. i-ed 2 j eu es , wh ile lea si in cool d be
impler ent~’O wi th in a few mo nth ’ . Ln,,s ioq, hu.-. v et , .‘nll cos t oppr -ui i’- -~ te ly
twi t as much as purc hasing the equipment Since the ~nri~~ l s i v i n q o  expected
with the alternative system will equal three t imes the eqi ip rre r i t costs, the
additional costs associated w ith leasi nu tue equ ip en ’ will be recovered wi thin
-~ months of operation . There~ or ’ it is rnconhiien lc- rl t~at t’ r 0 ~u j ’ i ’ ~~~ fl~~ be
leased .

TUTALS. TO n ‘ollow ing assumpt ions i ; ,  I to tb ’ sur~T , - ~ o a l  ;istS ar id 1 r -es e r t

~a1je costs.

Tota l  T~~s t .  The t o t a l  cost va l ue  assumes that ‘he costs ie’~~ ~~~~ the
~isted fun ctions represent the total Costs associat ed with the p ub l i sh i e r - of
the CNET training pub li cat ior s .

Present Value Cost. ihe amount o~ money which would be requ ired to be set
asid e in order to meet annual expen es i v i r the period O~ anal jsic , taking
into account toe interest which mi ql he earned if expenditur e is delayed , is
referred to as present value cost . ~‘ ere different capital investments and
annual expenditures at - c involved , present value costs provide a convenient
measure for comparison. The present value costs were arrived at by apply ing
a 10 percen t di scount ra te for a~l future year costs to the annual “ tota l
cost ” f i gures as specified by DOD Directive ~O4l.3 for each of the years in
the 10—year period of analys is .

SUMMARY OF THE ANALYSES

PRODUCTION REQUIREMENTS . The annual production requirements were analyzed
for each of the alternatives using the current requirements for CNET publishing
functions contained in table 5 and the assumptions presented in this section .
The results of these analyses are suriviarized in table 12.

MANPOWER REQUIREMENTS. The ~‘anpower requirements for each alternative based
upon the current CNET manpower requirements for publishing funct ions listed
in table 6 were calculated by applying the assumptions regarding labor presented
in this sec t ion . A sumary of these analyses appears in table 13.

SUMMARY OF COSTS. The labor costs for each alternative were calculated using
the assumed labor costs contained in table 8 and the manpower requirements
presented in table 13. The platemaking and printing costs were calculated by
applying the costs assumed in table 9 to the production requirements for each
funct ion presented in table 12. Equipment costs for the current system were
calculated by using the recoverable expenditures of the current system repre-
sented in table 10. The alterna tive systems ’ equipment costs were calculated
using the equipment component costs presented in table 11 and the component
elements required by the assumptions made in this section. The results of
these calculations are suni’narized in table 14.

40

__________ — ____________



TAEG Report No. 50

TABLE 12. SUMMARY OF ANNUAL PRODUCTION REQUIREMENTS FOR PUBLISHING FUNCTIONS

Current Alternative —_________
Units System 1 3 5

Textua l & Graph ic Data 
______________

Million
— 

Authoring Char. 162.5 162.5 162.5 162.5 162.5 162.5

Encoding LCode) “ 162.8 162.8 162.8 162.8 162.8 162.8

Editing CReview) “ 162.8 162.8 162.8 162.8 162.8 162.8

Edi t ing “ 19 .6 19.6 19 .6 19 .6 19 .6 19.6

Composing “ 48.0 48.0 48.0 177.2 177.2 177.2

Typesetting “ - — - 177.2 177.2 177.2
Thousand

Illus trating Illus. 17.4 
- 

17 .4 17.4 17 .4 17 .4 17 .4

Pla tema ki ng~
Thou sand

Text Negatives Neg ’s 72.7 72.7 72.7 49.2 49.2 49.2
L i ne Draw i ng

Nega t ives “ 3.0 3.0 3.0 3.0 3.0 -

Hal ftone Negatives “ 9.8 9.8 9.8 9.8 9.8 -

Thousand
Plates Plates 100.2 100.2 100.2 74.9 74.9 74.9

Pr I n t I nj~~~~~~~
M illion

P~per Pages 1080.4 1080 .4 1080.4 799.7 799.7 799.7

Pr i nti ng 1080.4 1080.4 1080.4 799 .7 799 .7 799. 7

Fol ciing “ 1 080.4 1080.4 1080.4 799.7 799.7 799.7

Co llatin y “ 1 080.4 1080.4 1080.4 799.7 799.7 799.7
Thousand

Bindin g Bindings 3803.1 3803.1 3803.1 3803.1 3803.1 3803.1

Equipment 
________________

Encoding/Editing
Devices Terminal 33 22 19 19 21 21

Composing Devices Terminal 
— 

.7  . 7  .7 .4 .6 .6
Type-

Tji pesetters setters - - - 1 1 1
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TABLE 13 . SUMMARY OF TOTAL ANNUAL MANPOWER REQUIREMENTS
FOR PUBLISHING FUNCTIONS

Current 
- 

Alternative
Units System 2 3 4 5

Authoring Man-Years 306.7 306.7 306.7 306.7 306.7 306.7

Encoding “ 20.9 13.9 13.6 13 .6 13 .6 13.6

Editing (Review) “ 31.8 31.8 31.8 31.8 31.8 31.8

Editing (Code) “ 11.5 7.0 5.4 4.9 4.9 4.9

Composing “ 4.9 4.9 4.9 3.6 3.3 3.3

Typesetting “ - - - .5 .5 .5

Illustrating “ 38.7 38.7 38 .7 38.7 38.7 39 .2
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TABLE 14 . SUMMARY OF ANNUAL COSTS FOR PUBLISHING FUNCTIONS (‘$1000 )

Current A l ternat ive
_ _ _ _ _ _ _ _  _____— - 

System 2 3 4 5

Labor ________________________ ______________ __________

Author ing 6 ,517 6,517 6 ,5 17 6 ,5 17 6 ,517 6 ,5 17

Encoding 178 118 116 
-~ 116 116 116

Editing (Review) 676 676 676 676 676 £76

Editing (Code) 98 59 46 46 42 42

Composing 50 50 50 37 34 34

Typesetting - - - S ~ 5

Ill ustrating 696 696 696 696 696 705

Platemaking

Text Negatives 76 76 76 52 52 52~~

- 
Line Drawing Nega t iv es 3 3 3 3 3 -

Halftones 36 26 26 26 26 -

Plates 60 60 60 45 45 45

Pa per 3,025 3 ,025 3,025 2,239 2,239 2 ,239

Printing 540 540 540 400 400 400

Folding 877 877 877 649 649 649

Colla ti ng 
— 

1 ,351 1 ,351 1 ,351 1 ,000 1 ,000 1 ,000

Binding 114 114 114 114 114 114

Equipment

Rental/Lease 96 162 165 231 113 124

Maintenance 3 3 3 30 51 57

Totals ____

Total Cost 14,386 14 ,354 14 ,342 12 ,880 12 ,777 l~’,773
Present Value Cost for

1980-1989 92,814 92,609 92,532 83,099 82,435 82,412
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DISCUSSION

The present value costs presented in table 14 provide a means for ranking
the publishing system options. Ta b le 15 presents these options in order from
least to most costly.

Each of these options has associated with it, in addition to the strictly
econom i c cos t, a degree of risk. The current sys tem seem i ngly has li t t le risk
because it already ex i sts. However , it also has the heav iest labor requirement
and is consequently the most vulnerable to rising labor costs. Alternatives 1
and 2 share with the current system the heaviest printing loads , wh i ch are
vulnerable to increasing costs both in terms of labor and material. Alterna-
t i ves 3 , 4, and 5, while offering si gnificant savings in terms of present
value costs , require a substantial comitment in terms of a typesetter and
composing equipment. Finally, the graphic scanner proposed in Alternative 5
has yet to be proven over time .

Based upon the present value costs and the risks associated with each
option , Alterna tive 4 is believed to be the most cost effective for the risks
involved . This is because , in addition to the existence of similar text
editor based systems whi ch have been proven over time , the minicom puter based
systems offer greater flexibility in that they are upg r~-Iab1e through software
changes.
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TABLE 15. PUBLISHING SYSTEM OPTIONS RANKED BY PRESENT VALUE COSTS

RANK OPTI ON PRESENT VALUE COST

Alternative 5 - Text Editor Based $ 82,412 ,000
System with Graphic Scanner

2 Alternative 4 - Text Editor Based 82,435,000
System

3 A l t e r n a t iv e  3 - Advanced Word Processor 83,099,000
Based System wi th Typesetter

4 Alterna tive 2 - Advanced Word Processor 92,532,000
Based System

5 Alternative 1 - Word Processor Based 92,609 ,000
System

6 Current System 92,814,000
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SECTION V I

RECOMMENDATIONS

The economic analysis of the current CNET pu blishing system and the five
alternatives shows a computer based Text Editor and Composing System with
Typesetter (Alternative 4) to be the most viable option. When compared with
the cost of operating the present system, the proposed system equipment costs
can be amortized in the first year with attendant savings of over $1.1 million.
Sav ings in excess of $1.7 million could be realized in each subsequent year.

Detailed recomendations for each function in the proposed system are
provided below in a reconriended order of implementation.

ENCODING AND EDITING : Lease a TEXT EDITOR SYSTEM for each of the four
authoring sites; PQSDD - San Diego, NETPDC -
P e n s a c o l a ,  IPDC - San Diego, and IPDC - Great
Lakes.

A nine terminal text ed i tor sycteni will be required for the authoring
branches at NETPDC and a four termina l text editor system will be required at
each of the other three authoring sites. Although the present value costs will
be slightly hig her if the equipment is leased rather than purchased , the
sav ings in production costs due to earlier implementation will more than
offset the additiona l costs for leasing . (This same logic is the basis for
reconinending that other components of the overall system be leased.)

COMPOSITION : Lease a six terminal composition system for use in
composing the PQs, RIMs CCs, AREs , and IPOMs and
install the system in die l’roduction Branch of
NET PDC.

To min imize the disruption of current work flow while implementing auto-
ma ted composition , and to ensure maximum saving s in printing costs , the trans i-
tion should be scheduled as follows . Prepare the protocols for composing the
RIMs first. When these have been completed , proceed with developing the
formats for the PQSs , IPOMs , CCs , and AREs in that order . Following this schedule ,
all of the standard formats necessary for automated composition should be
completed within 6 months.

TYPESETT I NG : Lease a high speed third generation photot,ypesetter
and install ft in the Production Branch of the NETPDC.

All materials that have been composed by the composition system will be
sent to the phototypesetter. Since the typesetter will only accept ma terial
which has been composed and formatted to drive the photo typesetter , its use is
dependent upon the development of the formatting protocols required for the
composition system. The saving of $16.1 million over 10 years of system use is
heav ily dependent upon the combined use of the composing and phototypesetting
equipment.
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After the text ed iting , composing and phototypesetting systems are in full
operation , additiona l savings may be possible. At that time the following
reconinendation should be implemented .

GRAPHICS: Conduct a cost ana lysis of digitize d graphics systems
to determine if such a system is prac tical and cost
effective for CNET.

Equipment to support digitized graphics , as proposed in Alternative 5, is
available today, but little data have been compiled on its operation. Within
a year , detailed information on the performance and operating costs of two or
more operating systems will be ava ilable. Since the digitized graphics capability
can be added as an accessory to the typesetter , a delay in select ing this
option will not seriously affect system cost and will reduce the risk involved
with this decision.

Before any of these recomendations may be implemented , approval from the
Navy Publications and Printing Service Office (NPPSO) and the congress iona l
Joint Comittee on Printing (JCP) must be obtained . Preliminary discussions
with personnel from the NPPSO and Government Printing Office (GPO) indicate
that this approval can be obta i ned with the supporting justification presented
in this report.
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APPENDIX A

SAMPLES FROM
PERSONNEL QUALIFICATION STANDARDS ,

RATE TRAINING MANUALS
AND

INSTRUCTIONAL PROGRAM DEVELOPMENT MATERIALS
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Sample pages from CNET SUPPORT training materials have been typeset so
that a compari son may be made between the currently published output and type-
set output. Examp les of pages from a Personnel Qualification Standard (PQS),
Ra te Training Manual (RTM), and Instructional Program Development Mater ial
(IPDM ) produced by the current publishing system , are presented in figures A- l ,
A-3, and A-5 respectively, while examples of the same materials in typeset
form are presented on the facing figures , A-2 , A-4 and A-6.

In comparing figures A-l and A-2 it is rea d ily apparent that typeset tin g
permitted printing a little more than twice the amount of text from a PQS
on the page , as compared with the curren t system . (A larger sample resulted
in an almost 3 to 1 ratio between the typeset and current PQS materials , but
the more conservative estimate of 50 percent page savings was used.) Type-
setting , besides accomplishing a page savings which will be reflected in
reduced printing costs , has also affected an improved appearance which is both
aesthetically pleasing to the eye and easier to read.

Fig ures A-3 and A-4, comparing RTM material in the current and typeset
forms , reveal only a negligible difference between the two, i n terms of the
page requirement. While it might be argued that the typeset version has a
nicer appearance , this is largely a subjective opinion .

Finally, where the IPOM examples are compared in figures A-5 and A-6, a
large savings comparable to that found with the PQS is seen. The text ending
at the bottom of page 1 in the typeset version appeared on page 4 in the current
version. (The conservative estimate of 50 percent savings was again used
because of the more complex formatting required in the “Programed Instruction ”
section.) Here also , as was the case with the PQS example , typesetting has
improved the appearance of the finished product while saving printing costs
in the process.
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5201

5201 RECEIVER FRONT PANEL CONTROL (R-l903) SYSTEM

5201.1 Explain the function(s) of the RECEIVER FRONT PANEL CONTROL (R-1903)
SYSTEM as stated in the Manufacture r ’s Technical Manual.

.11 Draw a simple sketch of this system from memory using appropriate
symbols and showing all components listed in 5201.2 for use through-
out this discussion .

5201.2 SYSTEM COMPONENTS

Discuss the designated i tems for each component listed below :

A. Explain the function(s) of this component in terms of what it
does for the system.

B. Show or describe the actual physical location of this component.
C. Discuss the protection provided by this component.
D. List the position(s) and function(s) of each position of this

component.
A B C D

.21 Frequency selector X X

.22 Mode control X X X

.23 Beat frequency oscillator (BFO) control X X

.24 Tune/operate switch X X X

.25 Power on/off X X X

.26 Radio frequency (RF) input attenuator X X X X

.27 Fault standard indicator X X

.28 Fault receiver indicator X X

5201.3 COMPONENT PARTS

A. There are no component parts in this system to be discussed .

5201.4 PRINC IPLES OF OPERATION

A. There are no principles of operation in this system to be discussed .

5201.5 MAJOR PARAMETERS

.51 State the frequency range.

5201.6 SYSTEM INTERRELATION S

A. Describe the effect(s) on this system due to the following :

1. Ma l function of antenna patch panel
2. Improper multicoupler selection
3. Wrong selection of frequency standard

Fi gure A-l. Sample Page from a PQS in Current Form
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SYSTEMS
520 1 .7 Safety Pr ecautions
RECEIVER FRONT PANEL CONTROL (R.1903) A. 1)i, .c is’. I I ,  ~a t ’ - t v  pr~ c a i i t i ’n .  app l i t  able
SYSTEM to this s steni as ,u~f i ’ , i in t he Maitit .
. 1 ~~~ 

.. i tm l- ’ ’inct iun factur’ r ’s Technical M a n u al an’1
. 1 1  1. \ t l l : t7!1 the f ur i i iui~n ( s )  if t h e  l {E ( l i V E i t  V I N S I ’  5 1( 111 . 19.
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Figur e A-2. Sample Page from a PQS in Typeset F orm
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CHAPTER 1

THE NAVY YEOMAN

This t r a in ing  manual  Is designed to help In a Navy Register of 1835 , and presumably
you m~ et the occupational standards for advan ce- Yeoman duties were performed earlier than
ment to Yeoman thi r d or Yeoman second class , that . With  Introduction of the typewriter and
The Yeoman standards that were used as a other office mach ines , method s of performing
guide in the preparation of this manual are these duties have changed and the volume of
those contained In the Manual  of Navy Enlisted work has increased greatly, bet the essential
Manpower and Personnel Classifications and responsibilities have remained the same,
Occupational Standards, N A V P E  RS 18068-D ,
Section 1. If you look up “Yeoman ” in a dictionary ,

The remainde r of this chapter gIves infor- ~‘ou will find several definitions , one of which
m’it lon on the enlisted rating stru ctu re , the is “ an assistant. ” This definition is probably
Yeoman rating, requirements and procedures the one resp onsible for the N avy use of the
for advancement , and refe rences that will help term , since the Navy Yeoman has always been
you both in working for advancement and in ~.n assistant to the commandi ng officer , As
performing your  duties as a Yeoman. This ships ’ organizations and their shore —based
chapter includes info rmi t i on  on how to mak e support have become more complicated , the field
the best use of rate trainin g manuals. There - of the Yeoman’s activities has expanded
fore , t is strongly recommended that you study corresponding ly. Today he serves in nearly
this chapter carefully before beginning intensive every depa r tment , afloat and ashore , and his
study of the remainder of this manual , duties as office assistant vary according to the

work of the departments.

THE ENLISTED RATING s rR u c Tt ’RE I n whatever office he serves, the Yeoman
is a key man. He is , in a very real sense, an

The two main types of ra ting s in the present assistant to the department head. The degree of
enlisted rating stru cture , are general ratings accuracy, reliab ility , and efficiency with which
an~1 service ratings , he perform s his duties affects the work of all

other personnel of the department.
(; E N l .t ~AL RATIN GS identif y broad occupa—

t~onal  f ields of related duties and functions.
S ,r n n general ratings I nclude service ratings; MILITARY RESL ’ONSI BI L I TEES
others do not. Both Regular Navy  and Naval
Reserve per ce~nel may hold general rat ings . In stud ying for the Yeoman rating, as for

S E R V I C E  RA TIN G S identif y sutxli v lsion s or any other advancement in the Navy , you r first
spt~~i t1ti es wi th in  a general rating. Although consideration should be the military require—
service ratings can exist at any petty officer ments. These arc diffe rent In character for a
level , they ire most common at the P03 and petty officer from the requirements you have
P02 levels . Both Regular Navy and Naval m e t  for previous adva ncement . Their emphasis
R eserve personnel may hold service rat ings, has changed fro m knowing how to do certain

things as an ind ivl&a l—such as painting or knot
tying — to directing and supervis ing operations

THF ; Y L ’ ) M A N  HATING performed by others . You still ar e require d to
learn some new individual operat ions for your

The Yeoman rating has a long history in mil i t a r y  requirements , but definitely y~ u are
the t ]r ilted States Navy . The title Is mentioned ‘ ntc ring the field of mL lita r y leadership . Your

Figure A-3. Sample Page from an RTM in Current Form
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CHAPTER 1

THE NAVY YEOMAN

This t r a in ing  manual  is ult ’ugned to help you Vu i y  h’ 1jt s t er  of 1 ~~~~~~~ and iircsun 1abl~’ Yeoman
me et  t h e  ucc upa t  i o m i a l  s t a n d a r d s  for  a d v a n c e -  duties  were performed earlier  than  that. \Vith in—
meat to ~ eoman third or Yeoman second class. t r oduct i on  of the typewr i t e r  and other office ma-
The Yeomiii ~t a ; i i ) a r d s  t ha t  were used its a guide c l in ic s , methods of perf orming these duti e s have
in the preparation ef t h i s  manu al  are those con — changed and th e volume of work h as i n c m ’ eit si’d
ta m ed in t ~ e Mu rout ! of .V0 cy Knb~(id l ion p o u .-- r  greatly , bu t  the essent ia l  res iu i i s i b i l i t i es  have
and P# rs ’- n’ I ( ‘loss ~i r af i o n s  nd ) ‘eupo twnal remained t h e  same.
.‘tu  n diirds . N \V  I’! ’ 1 5  1 suf ~S—D , Sect ion I . If you look up ‘‘Yeoman ’’ in a d ic t ionary , yoU

The r t ’n i i t i r  h r  of this  chapter gives in forn ia .  ~ i l l  f i nd  several def in it i ons , one of which is ‘‘an
i n  n the  e r i l k t t ’ I r a t i ng  ‘~tructur e , the Yeoman assistant. ” This definition is probably the one re-

r a t i n ~’. r eq u ir emt ’n t . ~ and procedures for advance— sl ns Ih ] e  for the N a vy  use f the term , since t h e
n~~r t ,  and r . f t ’r t t ci ’s that  will help you both in N a v y  Yeoman h it s a lway s  been an assistant to th e
wo rking for ~u tv an *’ment and in performin g your commanding officer. As ships ’ organizat ion s i L t i ( i

( I l i t iCs  as a Yeoman.  This  chapter inc lude s  in-  their shore-based support have become more corn -
formatio n on how t~~ make the best ise of rate idicated , the field of the Yeoman ’s acti v i t i e s  l :ts
t r a i n i n g  manual s .  Therefore , i t is st i’ nglv reeorn- expanded cor respondingl Y .  Today he serves ~ii

mended that  you s tudy  this chapter carefully he- nearly every department , afloat and ashore , and
fore beginning intensive study of the remainder his duties as office assistant vary  according to the
(if t h i s  manual ,  work of the departments.

In whatever office he serves , t he  Yeoman is a

THE ENLISTED RATING STRU CTUR E key man. He is , in a very real sense, an assistant
to the departmetii , head. The degree of accuracy.

The two  main  type~ of ratings in the p resent re l iab i l i ty ,  and efficiency wi th  which  he performs
en listed m a t i n g  s t ructure , are general ratings and h i s  du t i e s  affects t i t ’ work i f  i i i  other personnel
~t ’rv ice ratings , of the department.

;E N E R A I .  R A T I N G S  iden t i fy  broad occupa-
t i onal  fields of related dutie s and functions. Some MILITARY RESPONSIBILITIESgeneral  ra t ings include serv ice  m a t i n g s ; others do
r u t . Both Regular N a v y  Ui )( 1 Naval Reserve Jier- In study ing for the Yeoman rat ing,  as for any
sonne l may hold genera l ratings . other advancement in the N avy,  y our  firs t consid-

SERVIGE RATINGS identify subdivisions or eration shou ld  be the m i l i t a r y  requ i rements .
specialties wi th in  a general rating. Although serv- These are different in character for a petty officer
ice ratings can exist at any petty officer level , they from the requirements you have met for previous
are most c~imn n ion at the P03 and P02 levels. Both advancement. Their emphasis has changed from
Regular Nav y  and Naval  Reserve personnel may knowing how to do certain things as an individ-
hold service ratings. ual — such as painting or knot tying — to di-

recting and supervising operations performed by
THE YEOMAN RATING others. You still are required to learn some new

individual operations for your milita ry require-
The Yeoman rating has a long history in the ments, but definitely you are entering the field

I’nited States Navy. The title is mentioned in a of mili tary leadership. Your responsibili t y for

Figure A-4. Sample Page from an RTM in Typeset Form
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NAYE DTRA A-202-0014
77—146/3.2

MODULE 3

TAEG Report No. 50
LESSON 2

Prosigns

Part A: Introduction to Lesson

Learning Objective

When you have successful ly completed this lesson , you wi ll
be able to select from a list of prosigns their meanings
and uses as authorized by ACP 126 , “Communication Ins truc-
tions Teletypewriter (Teleprinter) Procedures ,” Chapter 4 ,
for use in manual teletype conmiunications.

How to Study This Lesson

This lesson contains a Narrative, a Programmed Instruction ,
and a Progress Check . The Narrat ive and Programme d Instruc-
t ion  conta in  the same informatio n , but there are helpful
exercises in the Programme d Instruction.

You may take either the Narrative or the Programme d
Ins truction.

When you have completed the part you chose , take the
Progress Check . If yo u make errors on the Progress Check ,
go back and review the pages Indicated in the feedback .

When you feel you know all the material in this ‘lesson,
notify your Learning Supervi sor that you are ready for the
Post Test.

FIgure A-5. Sample Page from an IPDM In Current For,~i
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NAVEDTRA A.202 0014 MODULE 3
77.146/3 2 LESSOr~J 2

Prosigns
Part A: introduction to Lesson

Learning Object Ive rat vi’ and l’rog r arnmi i ed I t i s t  t u i t i o n  ‘oi t a i  t i .
\ \ ‘l ien v . u  ha~ e succ i s s f t i l l v  ( ‘on iplete d t l u i ~ s u i te  i m i t ’ om’ rn ;u t ion , but  ther e i i i ’  h e l p f u l  l ’ x ’ i c i . .i’~

lesse n , y ou wi l l  h~’ able to select from a list of i i i  l i i i ’  I’ i i I g ta f l if l l ( ’( i  l r i ’. t I ’ i I ( ’ t l O r l .

resigns t h e i r  n’i e u n i n g s  and usi s is authorized \ otl  may take ‘ i t l i . ’ i ’  l i i i ’  N a i ’ r a t i ’~t ’ or t i n ’  I i , -
by A( P l~~h , ‘‘ I ( ) n l n I i l r i i c : u t i o I  I n s t ru ct ions  Te le— gramn iecl l i s t  ri o t i i .

I vpewr i t e i ’  (i ’e i . ’p i i t t t e r )  Procedures , (‘hapter \~ h emi  YOU ha~ . comi l i t i d  the ln t ?’ t  oil  ( ‘lI ( -.i’ ,
-I , f i r  use in mai iu ;t l  t eletype communications.  take th e  I ‘regress ( hock. I f  von n i t i k e  i ’ , ’ .. - o r

t h e  I ‘I ngr e ss  (‘heck , gi. b:u -k am id  r eview the  ~~t g.’s
indicated in the feedback.

How to Study Th is Lesson Wh en you feel you kn ow all th e  rn~ i t  ‘ r i a l  ii th i s
I h i s  less. n con t a in s  a Na r r a t i ve , a Program— lesson , no t i f y  your Learn h g  S t i j o r v i s o r  th at  y ou

med I n s t r u c t i o n , and a Progress Check. The N at’ - ire ready for the Post ‘l est.

Part B: Narrative
Introduction Precedence Prosigns

P r o.’iqos S ,u , il ( ‘em ut an ira t u o n s  You have learned the i recedenci tees i is .
P r’osi g tis . or procedure signs , are letters that  you have a head s I t  i t .  I lere the y  are again:

stand for complete words or ph eases frequently
risi ’, ? by ra diomen. They are used in naval me~- ‘1— flash
sages to speed communications.  Two examples of 0- —immedia te

ri s gIl 5 are 0 and T. The precedence prosig il 0. P—prh ri t v
as you have a l r eady  learned means ‘‘immediate. ”

R— --routmneThe prosign T means t ransmit  to ,
u wil  I learn 3’ I prosigns in this  lesson. Yeu

wil l  r bahlv recognize some of them , because Message He ading Prosi gns
th ey h a v e  tpp t i t i ’e ( l  in the  messages ou h ave  been This  group of prosigns is al~ ay s i i s t ’~ i i i  the
copying in typ ing  l)ractl ( ’e. 

~ of a formal  niess,tge . E:tcli is t asv to
i . n .  of th e  prosigns migh t  appear t i  be , i t i l ~ . i -  u l i r t i l v  W i t h  i t s  i~~. , w h i c h  ~ i l l  be expl a ined t ’’v ial  i r i s , b i t t  t hey a l t ’  NOT. You are a l w ay s  to \ i ’ i .  

-

call them t .r osigns .
The pros i gmis  au thor ized for Use in naval te l e— F’ ~Y l~ ’ c o m r n u m i  i ( ’ i t t l O ! i S  a re  l iS t e ( l  in  AG P 1 2f ~,

‘ ‘ (  t im n i u n i c a t i o r u  I r ~~t r u ( ’t i on s  Teletypewri t er  The pres igl i  F’M is th e  ( . , i j , t , i t e l ’ ’s / i , 0 5 ,f / F i .

( Teleprint t ’r)  I ‘roce, l i i  r, , ’’ which wil l be avai l — The orig i h ater of it message is t lie coiiit’u~tnd
able to von for I’ . - f . ’ i t ’ m i , ’ e  it your duty  stations. th at  sends i t .  A l t h ou gh t h e  (‘ t )mm~m t l i n g  ( ith i Ce t’

is the person who originates th e message, his or
!‘r es iqns  (~ ( ( i l l/ l i (I b,, ~ her i i l t f l i e  is never ust ’d. Instead , t i i ~ ~uldi’ ess

Each ot th e  30 pr i t s i gm s has a speci f i c  mean in g  de sigmia ti on of the  u n i t  or t on in ian d  is given as
and us° . To make it  easier for you to learn them, the  or ig ina tor ; for in stance , the  USS Pegasus ,
the y  have  been grouped aC( ’ording to their use a shi p.
iiito Sever basic types: Tht ’ address designation of t h i t ’  originator  al-

ways follows the pr sign F’~\I• I recedence • Message port ion
• Mi ss~tg. heading identifi cation i~’~i t ’ss I H X I E
• (‘ t i l i n g ,  ending,  and • Message h a n d l i n g

answering • Special ‘I ’hit ’ ori gi n a t i ,r  i f t h i s  n o s e i g i  is the  1 ‘S~
• .\less;tgi ’ n r r i ’t i o n  I )i xi e.

Figure ~-6. Sdmp le Page from an IPDM in Typeset Form
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AN OVERVIEW OF DIP PUBLISHING PROCESS
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,‘~PP:: ‘~r i x
Modern technolog y is hi n q inq t f o l:! ’ c r t ’ o J t ’> i t d  eq~ i~ ’ c r l . ‘isi l in pubi i hing.

To underst and thesc c h a r o ~t - , , a ijeriot - a l and~~s t an d ing f in f i r ’n ati on S . ‘:; l.prns in

general , as wc-~l as t ’i h a r lwa r’e used , is r~’:~w~ an t. Ttn s secti IT  ditferent iates
between types of informat ion system s mo d in to ,n ; ’ f ion l)r ’ ,;r~~, and in dica t e s
those areas in which technology in nta kin q the 9rL~teSt impact u~airl p u bl i~ hin g .

Any pub li sh in q y~ter i is an in~0rmati on ‘ystem . Int o r’O ~.iO fl system s can
be divided into two major t IDes : document -ha t d sv tems , arid l a t. -hased
systems. Information in a 1 (icitn ,on~~based systen’ is frozen ir 0r.nd t and time .
Publishing ~ystems a t -c document -hm sed information ~y~tems wnch form a “bridge
of communication between one point in time and another; between the art ,
i dea s , work , knowl edge , and in sinhts o~ certain people and others who nay have
use of them at some specific later t ime ” (hal th of f , 1976). Ouire p~~~

;
~o in a

publication , docu~ent-based inf ,rma ti n n is not expected t ’  ho
massa ged , deleted c r  rearranged . By t~io Wd~ of contrast , data-b ased information
tends to be dynam ic , ref1e~tin g the current status of a set of variables. A
list of enlisted personnel curr ently era oiled at resident schorilhousos , together
with their locations and the courses they are taking , is an examp le of data-
based information.

Jus t as there are different types of information system s, there are different
types of information processors. A computer is an information processor which
is frequently used to manipulate , rearrange , rrm assag e or delete da ta-based
information to produce new data , new reckonings , and new insights. By way of
exampl e , the data-based informa ’ion descrih ?d above might be man ipulated to
provide a list in which the personnel were listed by loca tion.

An “author ” is a human information processor which manipulates , rear ranges ,
and massages document-based and data-based information so as to produce new
document-based information which will form a new and better tr idge of coni’nunica-
tion. The computer car , and in fact frequently does , manipulate document-based
(as well as data-based ) information by generating indices or performing data
searches. However , the computer is ill -equ ipped for the task of massaging
information into new document-based info rmation to form new bridges of communication ;
and while the human information processor is capable of handling the data-based
informat i on now commonly hand led by comput ers , it is ill -suited to that task in
terms of speed and cost ef fec ti veness . In designing an automated publish ing
system to generate document-based information , it is important to be aware of
the fortes and limitations of each of its elemen ts , both man and machine , so
that an optimized match may be ach ieved in the man/machine stem .

A publishing system which will produce the type of documents required by
the training community must perform a minimum of six labor intensive functions
--authoring , encoding , editing , composing , typesetting , and illustrating . A
seventh function , platemak ing , has tradit ionally been accomplished by the
printer , but because some phototypesetters are capable of making printin g
p lates , th is function is also discussed briefly. Each of these functions may
require its own set of subfunctions for accomp lishment , and , in some instances
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the func tions overlap. Nevertheless , art attempt i s made to desc rib e the seven
functions and the impact that new technology is having upon each. Fi nally, the
eigh th function , printing , will not be discussed in this section because this
has traditionally been and will continue to be a function separate from the
CNET publishing system. it should be remembered , however , tha t pr i nting i s a
function which contributes to a major part of the publishing process costs and
upon which the other functions , particularl y that of composing, and typesetting
can im pact dramaticall y.

AUTHORING

Au thoring is the function in which information is collected from various
sources , mani pulated and formatted for output in a document-based form for
coimin unicating it to others. This function includes three distinct subfunctions:
data collection , data man i pulation , and data formatting (see fi gure B-i). The
first , data collection , involves the researching and collecting of informa tion
from document-based and data-based sources for inclusion in an author ’s data
base . The second , data man ipulation , is an information process ing funct i on
concerned with the manipulating , rearranging , and massaging of the info rmitation
in this data base into the concepts to be communicated . The third subfunction ,
data formatting, is the subsequent arrangement of these concepts into documen t_ ,
based information in a form which will communicate the ideas , knowl edge , and
insights of the author to those who may have use for them at some future time .

DOCUMENT-BASE.’ RESEARCHING MANIPULAT ING FORMATTING D ICT,AT~~~~

NPUT AND INTO FOR OUTPUT~-~-4’1ANDWRITTEN

DATA-BA~E~ COLLECTING CONCEPTS COMMUNICATION TYP~T)

Figure B-i. Information Flow in Authoring

The computer has limited application in the authoring function . As already
ment ioned , computers , al though adept at dealing with data-based information ,
are not well suited for researching and collecting document-based information .
They are sometimes used in “data searches ,” but these searches merely treat
document-based information as though it were data-based information and perform
a very rough culling of the data . Computers also lack the processing power
necessary to form the data-base into ideas and insights. Finally, they lack ,
to a large extent , the ability to generate the output format needed to communicate
these ideas , Insights and knowl edge. The computer does have a place in authoring
due to its tremendous capability for storing document-based Information for
selective excerpt lon and insertion by the author in generating new document-
based information. This “author controlled” data manipulation will be discussed
as a part of the editing function .
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ENCODING

An author ’ s out put ~“jst usuall y be transformed i nto ano ther medi um regar d-
l ess of the size of the population to which it is addressed . This transformation
may be to a typed med i um for increased legibility or to a digital medium for
storage and further manipulation by automatic data processors. New technology
has not made s i gn i f i can t inroa ds in the encodin g process , as yet , and this
transformation is usually accomplished manually by a typist , keypunch operator ,
or some other da ta keyer , by a process referred to as keyboarding .

Technology appears to be on the verge of i~;pacting this labor intensive
function . Dev i ces , called optical character recognizers (OCRs), alrea dy ex i st
which are able to electronically scan printed or typed text and automatically
encode it in a digita l med ium. Some OCRs are able to recognize only a special
type font , but other more sophisticated OCRs are able to “read” a w id e variety
of type styles. These devices still require the text to have been keyboarded
before they can accept it , and , wh ile they may replace a re-keyboarding operation ,
re-keyboard i ng can usually be avoided by keyboarding to a di gital medium initially.
T hese dev ices do , however , suggest the possibility of devices able to recognize
handwritten material. Indeed , devices able to recognize handwritten letters
and numerals already exist. As this technology develops , the ia bor involved in
the encoding function may be expected to decrease. Ano ther new technology ,
referre d to as vo i ce recogni tion , may make it possible for materials to be
entered directly into a computer ’s digita l data base from a voice input.
Howeve r , voice recogn i t ion , as a via ble alternative to other inpu t methods , is
many years off (Hughes, 1977).

EDI ING

t espite the fact that an author ’ s output is usual y in document form, and
t herefore not intended to be rearranged or man ipulated , it is a rare author who
is atl e to write a chapter tha t does not require some word or phrase to be
cha riqed during a quality assurance process. Even if this were not so, the
dynd T 1c natare and com plex ity of Navy weapons systems would necessita te changes.
Th ese factors point up the need for an expedient means of making changes to the
encoded document.

In the older paper-based system , m i nor c hanges , necess i tate d by spell i ng
or typographical errors , are corrected by obl i terating the erroneous code and
over striking it with the correct one. Major changes often require the retyping
of an entire page, and , in some instances , several subsequent pages as well.
More recent innovations , occas ioned by the advent of magnetic tape and magnetic
card equipped typewriters , have greatly reduced the labor involved in retyping
whole pages. But these innovations have not always saved a great dea l of time
because after m aking the changes , the typi st mus t wa i t for the text to be
retyped from the corrected tape.

Newer interactive tex t editing syst em in , ape rating on a d ig i tal data base,
are now ava ilable. With one of these editing systems , any portion of the text
may be randomly accessed for display and modification on a video display terminal
(VDT). A very powerful feature of these systems is that , because the computer
can access a very large memory bank , this “editing” process may access document—
based data conta ined in other documents foi inclusion in the document being
edited . Thus , if the author would like to inc lude a chapter (or section thereof)
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from another document in his document, the computer will copy it where he
specifies , obviating the need for it to be re-keyboarded . (The editing system
might then be commanded to automatically search and replace all chapter refer-
ences to correspond with those of the new document.) Such systems are very
fast and , as new man-compatible software has been developed , have become very
easy to use.

COMPOSING

The composing function Is the arranging of the text and graphic materials
into a paginated output format preparatory to having the printing plates made.
In the traditional system , this is a labor intensive procedure requiring hi ghly
skilled persons called compositors. The edited text is first retyped in galley
form and the galleys are then cut and pasted up to form composed pages . The
spaces required for illustrations are also assigned at this time , but because
of the special techniques required for the reproduction of halftones , the
actua l insertion of the illustrations is usually l eft to the printer . If ,
however , the illustrations are line drawings , they are often pasted up along
with the text. The labor of pasting up the text materials is sometimes eliminated
by keyboarding the galleys on magnetic tape for retyping directly onto the com-
posed page, but this technique adds the time required for the text to be typed
from the magnetic tape.

The development of the newer computer based text editing systems, along
with larger VDT displays and more powerful software, have made computer based
composition possible. The newer VDTs for composition are large enough to
display a whole page at a time, allowing full-page composition. Even more
important , the powerful software available with these composing systems is
capable of translating text from a manuscript format of 80-90 characters/line
into composed 2-column pages , each column 20 picas (3-1/3 inches) wide by 600
points (8-1/3 inches) l ong , right and left justified , and properly hyphenated .
The advent of the graphic scanner and reductions in the cost of mass storage of
dig ital data have made it possible for the latest , state-of-the-art , composing
systems to handle graphics as wel l as textua l materials. A graphic scanner
converts the information contained in the position and various shades of gray
for each point of an image into a digital code which is stored in a digita l
data bank. The digitized graphics data may then be manipulated by a computer
for display in a prescribed location along with the text during composition and
regenerated with the text during the typesetting function .

TYPESETT ING

The term “typesetting” is no longer restricted in use to the manipulation
of movable type into place for imprinting. Today, typesetting Is more generally
understood to mean the preparation of photo-ready copy ; i.e., the preparation
of the pages In their final form for photographing by the printer in his making
of photo-engraved printing plates.

The “typesetting” is sometimes accomplished by typing the fina l composed
form on conventiona l typewriters. With the fine typing achievable on current
office machines , the quality attained is usually adequate. However , the number
of styles and sizes of type fonts availabl e on typewriters is l i m i t e d  and
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var iable spacing between letters , kerning ’ and ligatures 2 are nu t  available.
T herefore , phototypesetting equi pment , with 100 or more different available
fonts , each having a range of sizes , is frequentl y used . This equipment has
the added advantage of being able to generate its o0tput directly on the
p la temak i ng ma ter ial and thus el im i na tes the loss of resolu ti on th a t al ways
occurs from one generation to the next in copying . 4ith the increasing use of
the rnicromedia this is of increasing significance. For ord i na ry printing a
small loss of resolution may be negligible; in thi mi cromedia , any loss of
resolution becomes important. The very best quality of micrographia in terms of
resolution is produced by photo typesetters which generate their output directl y
on microfilm , a process called computer output microfil u iing (COM). Many
phototypesetters have the ability to generate output in severa l media--paper ,
film , photo-engraved printing plates , and microf i che or micro film .

ILLUSTRATING

Because the printer has the equipment necessary for preparing halftones
for reproduction , the handling of illustrations and graphi cs has traditionally
been left to the printer once the size and location of an illustration have
been determined in composition. However , because some automated systems are
capable of handling graphics , as well as the editing , composing , and typesetting
of text, it is important to be aware of the special procedures required for
printing graphics. Illustrations may be divid ed into three classes--line
drawings , black and white halftones , and color halftones. L i ne drawings present
few probl ems, requiring merely to be photographed . The printing of ha l ftones,
however , requires screening (i.e., the breaking down into elemental dot matrices)
because the printing presses cannot actually vary the level of gray but create
that illusion by vary ing the size of each dot. Black and white halftones
require one screening , and color illustrations typically require four. The
optimum size for the screening grid , which controls the grid size of the dot
matr ix , is dependent upon the texture of the paper but is usually around 90
lines per inch for most CNET publications.

Graphics may also require special techniques when COM is used . If a
phototypesetter supporting digitized graphics is used , the graphics may be
genera ted for output at the same time as the text. A more usual method in the
absence of digitized graphics is to optically insert the image with the text
by flashing i t  onto the film after the typesetting has been done.

PLATEMAKING

As already mentioned , many modern phototypesetters generate output in
several media--including photo-engraved printing plates. However , because the
traditiona l output from the typesetters is photo-ready copy , the platenaking
process will be discussed .

1K ernlng  - the reduction of the space between certain letter pa i rs ; e.g.,
V and A (VA).

2Ligature - a combination of cha racters which are printed as one graphic;
e.g., ff , ff 1, ff1 , f l , fl.
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In the traditional system , photographic negatives are made of the textual
material. A photographic reduction of the text size may also be performed at
this time if it is required. Photographic negatives of the halftones are then
made through a screen which breaks the Image up into a matrix of dots. Any
reduction or cropping (the cutting off of a side) of the illustrations is also
done at this time. The platemaker then cuts the spaces or “windows ” out of
the textual unscreened negatives and cuts and inserts the screened negat ive
to match . The resultant composite negative Is used to expose the photo-
sensitive plate-material which , after processing, becomes the actual printing
plate.

The overlapping of functions can be seen here. If the most modern of
composing and phototypesetting equipment has been used , the out put of the
typesetter may be photo-engraved plates ready for the printing presses . On
the other hand , if a phototypesetter incapable of handling graphics has been
used , then photographing and screening of the illustrations (in lieu of optical
scann ing), “cutting in ” of the screened and unscreened negatives and mak i ng of
a photo—engraved plate will be required . Finally, the traditional system w i ll
require photographing of both the textual (unscreened) material and graphics
(screened) material , the “cutting In, ” and the photo-engraved platemaking
processes.
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APPEN DIX C

A number of different option s are a~~ i1a b1e in the sel ec ti on of the
equipmen t to be used in any p u b li- ~hinq syst’ r . Not only t a  iware costs , but
its ease of use and relationshi p t~ other e~ ii o ”t components are important.
The follow ing paragraphs describe briefl y var ous equi px rt components avail-
able for use in the CNET publishing ovstecn , the func ions for which they are
applicable , and the relative ro~r i~ s o f their use jr 

~ccomp li c~ i ric~ that function.

MONOSPACED TYPEWRITER. Th is is he convention al office typewriter . It is
versat i le i n tha t i t may ~e user tm n the encod i ~~, editing, an d composin g
funct ions. Fi gure C-l depict °~~ infarmation flow in a mcnoc a~ed 

t ypewr iter
system . In addition , the har~ fflre cost Ic low and , it it is p .i~p~r~y maintained ,
i t can produce clean copy in li ~ u of typesetting. However , it lacks severa l
features offered by other ricrr sophisticated equipment , a deficien cy whi ch
seriousl y limits its effectiveness. In particular , the e~iti ng furction
requires extensive rekeystroking ~‘rnich is eli m inat i~ i~ other equi :mert by the
use of a modifiable , magnetic storaQe ~dIuni . O~ equal import~i nce in a large-
volume publishing system is the composition limitations imposed by the mono-
spaced type. Monospaced type derives its name from the equal horizontal
spacing assigned to each cha racter. This equal spacing requires more space to
accomodate the same amoun t of text because each character is assigned a space
equal to tha t required by the wides t character. This typically results in 20
to 25 percent less text per page or , conversel y, requ i res 20 to 25 percent
more pages for the same amount of text. In addition , the range of s ty le and
sizes of typefaces is very limi te.~ with the monospaced typewriter .

MAGNETIC CARD EQUIPPED WORD PROCESSOR. This is very similar to the monospaced
typewriter with the exce p tion tha t i t i s equippe d with a modifi able storage
medium which permits the operator to capture keystrokes on a mag-card during
the encoding process. Th is permits unchanged text to be read from the mag
cards during the editing process , thus elim i nat ing the necessity of rekey-
strokin g ~nchanged text. This has been shown to reduce the labor required in
editing up to 50 percent. Fi gure C-2 depicts the information flow in a mag-
n€t ic card based system . The hardware costs are greater than those for the
rn~no~ -~ced typewriter but st i ll moderate ($~ i O per month rental including
m a1 nt er~~t~e). The other characteris tics of the magnetic card equipped word
processor are identical to those of the monospaced typewriter.

VDT WORD PROCESSOR . The Video Display Term inal (VDT) equipped Word Processor
is similar to the magnetic card equipped word processor , but is equipped wi th
a cathode ray tube video display which rovides a window into the memory.
This allows the operator to see what is stored on the modifiable magnetic
medium without havin g to wait for it to be printed out as is required with
less sophisticated machines. As a rule , the modifiable medi~nm used for storage
is a floppy disc , instead of a magnetic card , wh ich result s i n fur ther la bor
sav ings because a floppy disc will accorinimodate ipproximately 100 pages of
text as opposed to the single page stored on a magnetic card .
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The VDT mach i nes are usuall y equ i pped with automatic searc h , rep lace and move
capab ilities so that a particular string of text may be manipulated anywhere
within a page , greatly facilitating the editing pr’cess. The labor sav ing
features offered by the VDT word processor reportedly result in twice the
overall output of the magnetic card equipped word processor and up to six
times the output of a standard typewriter . Figure C-3 depicts the information
flow in a VDT word processor based system . The hardware Costs of the VDT word
processor are significantly higher than that of the magnetic card equipped
word processor ($610 per month including maintenance). The remaining charac-
teristics of the VDT word processor are the same as those of the monospaced
typewriter and the mag-card II word processor.

TEXT EDITOR SYSTEM . The text editor system is a multiter m inal device , similar
to the VDT word processor Its primary usefulness also lies in the encoding
and editing functions. IL differs from the other encoding/e~ it i nq devices
discussed in that the terminals are not stand-alone devices. The text editor
system has a central processing unit (CPU), wh i ch ac ts as a controller for all
of the terminals , in put/output tape devices , a pr i nter , and an on-line memory
device. Figure C-4 depicts a typical text editor system hardware configura-
tion and the typical information flow in a text editor system . Because of
each termin al ’s ability to share the same CPU wi thout interfering with each
ot her , a result of the inherently high speed of electronic computers , more
powerful editing features may be built into the text editor system than could
be cost justified in stand-alone devices . Two such features are global
search arid replacement of text strings in multipage documents and moving text
from any pla ce in a file to any other file in memory . An important distinction
between word processors and text editor systems lies in their approach to
document raintenan ce. The word processor maintains the document in pages.
The text editor system maintains the document as a continuous stream of text.
In the genera l office environment , this makes little difference because the
usual document is generally a one or two page letter. However, in the publish-
ing environment the typica l working document Is the size of a chapter , and It
is more convenient to be able to use editing features which operate on the
whole document. Thus , if a paragraph is added , it wil l  not be necessary to
reformat all subsequent pages , or If a stream of text is to be replaced , to
“search” a page at a time . Of course the text editor system should (and does)
have an automatic means for breaking the continuous text stream up appropriately
into pages whenever a hard copy is produced by the printer for review. The
hardwa re cost of a text editor system is dependent upon the number of terminals.
A text editor system would cost about $77,000 wi th four terminals , or about
$92,000 wi th nine terminals. (A text editor system can support up to 32 terminals
wi th a single CPU.)

An important feature of the text editor system which has not been yet
discussed is that the CPU is In rea l i ty  a genera l purpose mini-computer.
Because of this , it is flexible , thus new user defined funct ions may eas i ly be
incorporated by a change to the software . One user defined function which
would be particularly useful in the publishing of CNET materials would be an
au tomatic dictionary look-up of all word s as a check for spelling. Another
useful function would be an automated measure of the readability index , thus
helping to assure that the published material is written at an appropriate
reading level for the reader. The two special functions suggested could
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easily be incorrorated by a software chin qe , and Jere are otHer functions
which could also be easil y impl emented .

M4 GN ET IC TAPE SELECTRIC r1)~
P!
~SER . ~he Maqnetic T f~je Selectric Composer

(MTSC) is similar to the ma gne t ic card wor~ processor in that it has a modifi-
able storage med i um , hut ma ny a~qe~ of text nia , be stored on ane magnetic tape
as opposed to one page per magnetic card . I~~ u se may therefore result in
some labo r savings in the editi n g functioc . However , it is not equipped w i th
a V OT . so it does not offer the labo i saving advan~ iqes of a VDT wo rd processor.
I ts  major adv in tage is that i t s hard copy outpu t is proportional—spaced
typing . That is , the horizontal space assigned to aach charact~ r is proportional
to the width actually required by that letter , with the result that the same
text may be printed in 20 to 25 percent less space than tha t requi ~ red w i th
monospaced type. In addition , proportional spaced type is more easily read
and aestheticall y pleasing to the eye. Like the monospaced typewriter and
word processors, the range of sizes and styles of type faces is s t ill li r Li ted .
The hardware cost ($380 per month ) is onl y slightly more than that of the
magne ti c car d wor d p rocessor .

TYPESETTER . A typesetter is an opto-mech~nical or electro-opto-mechanical
device which is capable of optically generating proportionally spaced characters
from the tex t store d on a magne ti c med i um. The range of d ifferent s ty les and
sizes of typefaces available is usually in the hundreds. Text which has been
typese t can be easily read and , at the same time , be the most aes thetically
pleasing . But the major advantage of typesetting is in the savings in paper
and printing costs which may be had throuqh its use. (It has been estima ted
that the number of printed pages required for printing a PQS could be reduced
by 50 percent through typesetting.) The hardware costs of a typesetter capable
of meeting the CNET requirement is relatively high ($100,000 p lus $8 ,000 a
year for maintenance), but the resul tan t savin gs i n pa per and pr i nting costs
can more than offset this expense.

COMPOSERS . The high speed typese tter di scusse d may not rea d the text to be
typeset d irectly from the magne tic storage med i um produced by the text editor
or word processor but must have typesetting command codes inserted into the
text stream by a device called a composer. These typesetting comands convey
the information required to format the text into pages; e.g., i nformation to
change typefaces , add leading (space between lines), reverse leading (move up
the page to start a new column), as well as inter-letter and inter-word spacing
information. The composer must have width information stored for each character
of each style and size of typeface used by the typesetter so that it may
automatically make end-of-line and end-of-page decisions.

Two types of composers are availabl e: a stand-alone single-te rminal
version , and a multiterminal or cluster version. The multiterminal composer
has a CPU which acts as a controller for all of the terminals , input/output
tape drives , printer and on-line memory device. The single-terminal stand-
alone composer has a smaller CPU which controls a single terminal and the
other peripheral devices. Dollar for dollar , a multiterminal composer is
usually more powerfu l than a stand-alone single-term i nal composer. But this
is applicable only if the work load is sufficient to require the operation of
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severa l terminals. On the other hand, some of the manufacturers of the
stand-alone composers have attempted to capture the market of stand-alone word
processor users by designing their stand-alone composers to accept word processor
floppy discs or mag tapes as input text. Such a stand-alone single-terminal
composer costs about $60 ,000. By way of comparison , a multiterminal composer
would cost about $125,000 with two terminals , or about $195,000 with 12 terminals.
(A multiterminal composer is limited to about 12 terminals per CPU in order to
avoid processing delays.)
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