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EXECUTIVE SUMMARY

1 . Int roduction .

a. It should be recognized tha t  thi s summary is a c o n d e n s a ti o n  of
many of t h e  thoughts and d i scover ies  wh i c h are c o n t a i n e d  in the body of
the report . The rep ort  i t s e l f  is a comp i l a t i o n  of much t i n e  and e f f o r t ,
and i t  too n u s t  condense , to some ex ten t  at l eas t , a sub jec t  w h i c h  a f f e c t s
every f u n c t i o n a l  par t , o r g a n i z a t i o n a l  e lement , and geograp hic  loca t ion  of
the  U n i t e d  S ta te s  Arm y . The t i t l e  of t h i s  s tud y ,  Imp l enienta t ion  of
~1i cr o p i i h 1 i sh in g  -- Arm y Concept and Technology (or IMPACT) is indicative
of what  the  fu tu re  holds  for Arm y pub l i ca t ions .

b.  The US Army , as a r e su l t  of t h i s  stu d y ,  possesses ti~~ t echno logy
t r  m i c r o p u h l i s h i ng , and has developed concepts  which  incorpora te  and
C 1: ’t t i r e  t h i s  t e c h n o l o gy . The need for and ori g ins of t h i s  stud y sur-
faced in l ’d~~~, and wha t  was once not pos s ible  a few short  years ago h a s
beco me an o~a o r t u n i t~ of great promise  as the  Army enters ih~~

’.

2 .  Back ground .

a . I n f l a t i o n a r y  costs and pe~~i o dic  shor tages  of paper coupled wi th
the cests  associa ted  w i t h  conven t iona l  p r i n t i n g  and p u b l i c a t i o n s  d i s t r i -
but io n methods  broug ht fort h a need to exanine a l te rna t ives  which
save d o l l a r s . R e c o g n i z i n g  the  i mm en s i t y  of the  Depar tm en t  of t h e  Army ’ s
p u b l i c a t ion sys~~~m , c o n s i d e r a h i e  concern w a s  genera ted  at Headquar t e r s ,
Depa r tmen t  of t h e  Army in the r isi n g costs  of no t on ly pap~~ and print-
ing  op e r a t i o n s , h u t  in increased  budge ta ry  req u i r em en ts fo r composi n g
aud e d i t i n g , p r o c e s s i n g ,  wa rehous ing , invent ory , r e q u i s i t i o n i n g , d i s t r i -
hiitio n , shi p p i n g ,  m a i l i n g , and r ecei pt of p u b l i c a t i o n s .  M o n e t a r y  con-
s ide r a t i ons  by themse lves  were not the onl y rea sons for  e\ p l o r i n g  a l t e r -
r a t  ives to what  has been a c c e p t e d  as convent  ional  methods of furn i sh ing
p r i nted p u b l i c a t i o n s .  This s t u d y  a l so  addresses the qu e s t i o n  of whether
or not inc reased l e v e l s  of service can be provided  the so ld ie r  by co n-
ve r s i en  to micro fo rm t e c h n o l o gy . I n o the r  words , w o u l d  som e med ium
othe r than paper be less expensive and , in t he f u t u r e , p r ev ide  the Army

i th hi ghl y port able , °asi I up d a t a b l e  , main t  en a n c e — f r e e  p u b l i c a t i o n s ?

h .  The IMPACT Studs ’ f o r m a l l y  began in February 1975 under the spon-
so rshi p of The A d j u t a n t  General , II QDA . The pur pose of th is  stud y was  to
es t a b l i s h  and develop a m i c r o p u b l i s h i n g  prototype and develop an imp le-
men ta t ion  p lan  w h i c h would pe rm i t  the  use of mi crofo rm t ech n iques as a
s u b s t i t u t e  for paper p u b l i c a t i o n s . The st u d y  would  take  a look at the
e n t i r e  spectrum of p u b l i c a t i o n s  us e r s  and  h..\ p u b l i c a t i o ns , and fro m t h i s
wo u ld h e de v e lo ped poss ib le  a l t e r n a t i v e s  i n . o r l lo r at  ing m i c r o f o rm usage
i n l i e u  of c o n v e n t i o n a l  hardcopy . This s t u d y  assumes tha t  many publ ica-
t i ons w i l l  remain in hardcopy even though cer t a in  user  groups th roughou t
th e Army mig ht be able to use these  sane p u b l i c a t  ions in a non-paper  form .

ix



3. Study Objectives.

a .  D e v e l o p  a m i cr o p u b l i s h in g  s y s t e m  proposal  for the  D e p a r t m e n t  of
the A rr.iv

h .  A n a l y z e  the  current  Department  of t l i c  Army p u b l i s h i n g  system .

c .  F o r m u l a t e  a l t e r n a t i v e s  of r e p r e s e n t a t i v e  m i c r op u b l i s h i n g  systems
for  a Depar tment  of the  Ar my p r o t o t y p e  pub l i sh ing  ope ra t ion .

d. Determine user requir~~1ients and prototype constraints for selec-
tion of an optima l system.

e. Design and evaluate a micropublishing prototyp e that incorporates
a l l  aspects of a m i c r o p u b l i s hin g  sys tem which  mi ght reasonably  be expec ted
to exist in a real life environment .

f. Design a field test which will measure the usability and accept-
ability of micropublished docunient~ in a field environment .

4. Study Methodology . The project was divided into two major phases so
that an accurate assessment cf ini cro p ull ishin g could he addressed in
terms of its applicability t o  IIQPA p u il ications . Each phase was sub-
d i v i d e d  i n t o  t r acks  and in some cases , f u r t h e r  separat ed in to  s u b - t r a c k s .
The s tudy  team ’ s c o m p o s i t i o n  was intc rdi sci p lin ar~ and cons is ted  of
anagement anal y s t s , n ic rograph  I cs t e c i ~n o l o g i s ts , operat  ions research

ana l y s t s , computer s p e c i a l i s t s , p u b l i c a t i o n s  ed i to rs , and personnel
p sY cho lo~~i ~t s .  The e n t i r e  pro i e c t  covers a t w e n t y - o n e  month  per iod ,
w i t h  the  i n i t i a t i o n  of Phase  I in February 1975 un t i l  the complet ion of
Phase II in October 197~ .

a. Phase I - Data A c q u i s i t i o n  and Ana lys i s  Phase .

( 1) Reconnaissance  Track - An exp l o r a t i o n  and r e v i e w  of e x i s t i n g
p u b l i c a t i o n s  and mic ropub l ica t ions  opera t ions  in the  government and
p r L v a t e  sectors .

(a)  IIQDA P u b l i c a t i o n s  Sub-Track.

(b )  DA/D OD/Gov ernment  P r i n t i n g  O f f i c e/ J o i n t  Commit tee  on P r i n t i n g
S u b - T r a c k .

(c)  F e d e r a l/ S t a t e/ P r i v a t e  Sector  S u b - T r a c k .

( 2 )  Economi c A n a l y s i s  Track - The c o l l e c t i o n  of cu r ren t  p i i b l i c a —
r i o n s  costs  versus a comparison of known m i c r o p u b l i s h i n g  c o s t s .

(3 )  J h u i p m e n t  — Sys tems Track — A series of extensive evaluat ions
o f  ~en dor  m i c r o p u b l i s h i n g  equ i pment  alternatives in an t  i c i i a t ion ot  the
p r o t o t y p e  desi gn undertaken in Phase II.



(4) User-Distribution Track - Two separate worldwide surveys were
conducted to evaluate user and potential user reaction to micropublica-
tions. The first survey polled 14 Major Command Headquarters using three
separate questionn~lires with a total mail-out of 3,600. The second
survey, a refinement of the first , was dispatched to 12 separate brigade
and division size units as well as the 14 MACOMs who were again surveyed
a second time . The mail-out for the second survey totaled 8,290
questionnaires .

b. Phase Ii - Prototype Operation Phase.

(1) Economic Analysis Track - Based on the creation of the IMPACT
rnicropublishing system prototype, empirical data was generated wh i ch
could now be compared with current operations ’ costs. A major product
of this portion of the study is the cost benefit analysis which out-
line the comparative costs.

(2) Prototype Track - The actual selection and design of the IMPACT
prototype is described and documented .

(3) User-Distribution Track - As a follow on to the worldwide user
and potential user surveys conducted in Phase I , a user field test was
constructed and actually administered to a FORSCOM bri gade to determine
the usability and acceptability of micropublications in a tactical
environment .

S. Description of Micropublishing .

a. State-of-the-Art . Simp ly defined , micropublishing is thc
issuance (publication) of new information in multi ple copy microform .
Microform is a generic term for any form, either film or paper , contain-
ing microimages. The most commonly accepted microform is microfilm.
The IMPACT project homes-in on a particular form of microfilm known as
micro fiche. A microfiche is a sheet of approximately 4 inch by 6 inch
microfilm contaning multiple microimages in a grid pattern . This study
analyzes conventional methods of microfilming and computer output micro-
film (COM). Current limitations to both processes are quickly uncovered
through a decision diagram process which lays out the inadequacies of
today ’s methods . Step-and-repeat and COM methods are examined by
physical characteristics , in terms of their relative costs , as well as
each operational step involved in the respective process . Through
detailed analysis a state-of-the-art COM system is designed for in-house
operation by the study group .

b. The Prototype. The three main components or functional sub-
systems of print preparation , film recording and film development/
duplication were combined in such a way that this system became the
first of its kind to handle test material and illustrations through
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CO~1 so that a publication could be produced entirely on microfiche. The
front-end of the IMPACT nicropublishing system was a computer based print
preparation system which converted author input into machine readable
form . The output of this system provided the input to the second compo-
nent , the COM recorder. The second subsystem , the COM recorder, accepted
text and produced true printing capabilities in every sense of the word ,
and it also proved that it was capable of merging illus trations (line
drawings , half tones and photographs) with textual info rmation . The
film processing or film development subsystem was not included in the
in-hous e operation . Due to the short life span (1 Apri l through
30 September 1976) of the prototype it did not warrant the set-up expense
to handle water supp lies , waste drainage and venting of noxious gases .
A private contractor provided twenty-four hour turnaround for developing
and duplication services. The 6 month operation of the prototype had as
its objectives : (1) obtain hands-on experience (2) collection of detailed
cost data , (3) microform format experimentation , (4) determination of
most effective equipment utilization , (5) development of maximum thruput
methods , and (6) determination of personnel requirements. Chapter 5
provides a detailed accounting of the methods and procedures which pro-
duced the first micropublishing prototype . Chapter 6 documents the
tn -modular systems approach and explains in narrative and graphic
fashion both the characteristics of the system and the nature of its
operation . Significant aspects of the cost benefit analysis are
suimnarized so that the present publishing system can be compared to
potential micropublishing systems . Analysis of data gathered during
prototype operation made it possible to defined the parameters and
coefficients of a mathematical model which is described in the cost
benefit analysis. The model was then extrapolated to define an optimum
and a nonoptimuni rnicropublishing system . These were expanded versions
of the prototype . The mathematical model is also used to analyze another
possible configuration referred to as the surveyed system. The expanded
prototype and the surveyed system were identical in all areas except for
the print preparation module. Detailed anal ysis reveals that the limit-
ing thruput factor in all proposed systems is the front-end or print
preparation subsystem .

b . Description of Field Surveys and the User Field Test.

a. Field Surveys . A successful Army micropublishing system should
ret be desi gned in vacuo but should take into consideration user
requirements , preferences and constraints. The IMPACT Study Group
constructed two separate attitude and inventory questionnaires which
would serve as input to answering the what , when , and h to micro-
publish . A survey was needed that was appropriate for lcrsonnel of
varied backgrounds. To assure maximum clarity and completeness , a
three part trial survey was developed for management personnel ,
microfilm users , and potential microfilm users . In addition to
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presenting data which provided information to the prototype design
group , the t r i a l  survey c lear ly  demonstrated the f ield use of microfiche
and the  recognit ion of i ts  potent ia l  uses. The t r i a l  survey also
served as a check on the revised survey . The second version included
12 FORSCOM uni ts  in addition to the 14 original  MACOM s which were
surveyed . These surveys served three important purposes. First , the
data provided direct input to the selection of the hardware prototype .
They great ly aided in answering quest ions on publications usage , the user
environment , and hardcopy to microfiche conversion procedures .
Secondly, a great deal of descri p t ive  information was uncovered on user
needs and the user environment of FORSCOM units and the MACOM
headquarters . F ina l ly ,  the surveys yielded inventory data on micro-
fiche viewers currently in use as well as projected needs for viewers .

b. User Field Test. Although the data derived from the worldwide
surveys expressed favorable opinions about the current and future uses
of microfiche , a publications micropublishing system would be of
limited value if its products could nQt or would not be utilized by
Army field units . Through a series of staff visits to six represent-
ative CONUS installations , interviews were conducted with personnel in
combat , combat support and combat service support organizations in
order to obtain information about publication usage and field reactions
to the micropublishing concept. In addition , each of these installations
or major units on the installation were surveyed to determined i~ s
suitability as to a test site. The installations visited and major
units contacted were :

Ft. Huachuca , Az - HQ U.5. Army Communications Command

Ft. Meade , MD - HQ First U.S. Army

Ft. Belvoir , VA - HQ U.S. Army Computer Systems Command

Ft. Campbell , KY - 101st Airborne Division (Air Assault )

Ft. Knox , KY - U.S. Army Armor Center and 194th Armored Brigad e

Ft. Benning, GA - U.S. Army Infantry Center and 197th Infantry Bde.

The 197th Infantry Brigade was selected by IIQ FORSCOM as the user test
organization. A test plan titled “Field Testing of Micropublications
for Usability and Acceptability within Brigade Level functions” was
constructed consisting of four major phases. They were : Phase I -

Baseline reconnaissance (to gather all necessary data on a brigad e ’s
operations , structure and publications usage); Phase TI - Fiche
Design Factor Evaluation (to determine how design of microfiche influ-
ences usage) ; Phase III - Performance Study (controlled observations
of microfiche usage); Phase IV - Field Application Study (the actual
continued usage of microfiche in lieu of hardcopy publications). The
test was carried out during Jul y - October 1976. A clear majority

xiii



of t he soldiers who used micropublications were of the opinion that
they are superior to paper copy . This feeling was emphasized when at
the conclusion of testing one third of the users requested that the
v i e n e r  equi pment and tes t  microf iche  be l e f t  for combined use desp i t e
the knowled ge tha t  changes to documents could  not be support ed beyond
the test project .

7. Proposed Micropublishing System for Imp lementation . Based on f inal
evaluations of the prototype micropublishing operations and its cost
benefit analysis with supportive evidence from reconnaissance actions ,
and personnel surveys/field testing, an optimum full scale DA micro-
publishing installation has been developed . This system design includes
a full complement of equipment specifications , personnel , staffing,
annual supp ly requirements and necessary contractual service support .
A year ’s operating costs covering personnel , overhead , maintenance ,
supplies and dup lication services amount to $2,136,781/year of which
over half is for con t ra ctual duplication services . Equipment purchase
and installation costs , no t included in the above amount to $975,022
and $23 ,185. T1)Y is estimated at $23 ,000/year. The defined installation
is a full scale operating installation with expertise at all levels of
the technology from maragcr to clerk typist. The detai led system has
capacity to convert 4,100 publications to microfi che and produce the
necess :trv duplicates for distribution . The anticipated five-year savings
of conversion from applicable hardcopy documents to microfiche is in
excess of $9.5 million over the first five year operation . The system
development methodology permits a similar evaluation of degraded systems
which emp loy fewer operating personnel and text entry devices. These
alternativ e choices have resultant reductions in costs - but lower pro-
duction and cost savings . An imp lementation schedule (of 52 weeks)
will put this system fully on-line. The proposed imp lementation schedule
defines and time phases significant milestones which were developed during
the implementation of the project prototype.

8. Conclusions . The following conclusions summarize the findings
supported by this study:

a. Mi cropubli shing is a feasible adjunct to a DA conventional
p u b l i s h i n g  system .

b. COM-hased m i c r o p ub l i s h i n g  is the current state of the technology
and this condition will not basicall y change in the foreseeable future.

c. A tn -modular CON-based production system when operated in-house ,
is economically advantageous to the conversion of appropriate DA publica-
tions .

d. The introduction of mi crofiche publications at all levels will
present no inordinate user acceptance problems.
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9. R ecommenda t ions .

a. That  a detaile-1 follow-on study (IMPACT II) be initiated to
establish the elements required to affect an optimal conversion to
micropublications .

b. That the IMPACT Final Report be approved .

c. Upon the revalidation of IMPACT ’s findings by IMPACT II the
following recommendations be considered :

(1) That a COM-based , in-house operated , contractor supported
micropublishin g installation be created .

(2) That micropublishing be organized as a division of the TAG
Publications Directorate (DAAG-PAZ). -

xv



CHAPTER 1

IN FR ODUCT ION

1- 1. Ge neral .

a.  The Depar tment  of the Army (DA) publicat ions system is immense
and extremely complex. The continuing explosion in information is felt
throughout the Arm>- with ever increasing demands for more published in-
formation to support the continuing sophistication of its people , its
procedures , and its hardware. The Army ’s many diverse missions -

research and 2evelopnent , medical , legal , training, education , morale
and ultimately, combat - all require information and derive support
from the Army ’s publications system .

b. At the present time most HQDA publications are produced
in hardcopy , that is , some form of printing applied to paper. For
several years government agencies and private industry have turned
increasingly to other forms of non-paper media as a means to dissem-
inate written and graphic information economically, quickly, and
compactly. If the current level of service provided publications users
is to be increased or enhanced through an exploration of new methods
and technolog ies , then an investigation into the world of micrographics
is a necessity. Micrographics , the industry which reduces any form of
information to a microform medium , provided the non-paper outlet for
this stud y. Although the microform that was chosen for study and
analysis , 24:1 microfiche , will be spelled out in more detai4 later in
t~~is report , suffice it to say for the present that microform is a
generic teri~ used for any form containing images too small to be read
‘-.ith the unaided eye. Under the guidance and direction of The Adjutant
General , United States Army , a study plan was prepared so that this
investi gat ion could be carried out.

1-2 . Problem . The inflationary costs and periodic shortages of
r iper coupled with the costs of preparing , printing , updating,
storing and distributing hardcopy Army publications in their con-
ventional ~a:er form manifested a need to examine other technolog ies
which could have inherent cost reductions in these areas . As a
develop ing technology, micropublishing can reduce the above costs ,
as well as increase the timeliness and reliability of the information
provided the user . This report w i l l  examine the development  of a
micropub lisrung system which reduces publications costs and increases
user accessibilit y to DA publications. Further , the report will
present init :al imp lementation recommendations for conversion to
micropub lish ng .

1
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1-5.  Back ground.

D u r i n g  the years of 1975 and 1971 it became i n c r e a s i n g l y  appar-
ent that paper and associated printing costs were continuing to sp i r a l
upwards . Recognizi ng the immens itv of the l)epartment of the Anny ‘s
publication system , considerable interest and concern was generated at
h ead qua r te r s , De n a r t m e n t  of the Arm>- (UQDA) in the r i s ing  costs of not
onl y paper and printing operations but in the increased budgetary re-
quirements for  composing and e d i t i n g ,  process ing,  ware h ousi n g , i n v e n t o r y ,
r e q u i s i t i o n i n g ,  d i s t r i b u t i o n , s h i p p i n g ,  m a i l i n g  and r ecei p t o f pub l i ca -
t i o ns.  l ) epa r tm en ta l  p r i n t i ng  costs alone had r i sen  to over 40 m i l l i o n
d o l l a rs in FY 74. Past and poss ib ly  fu ture  scarc i t i es  of paper , r i s i ng
ma i l i n g  cos ts ,  and the associated problems of f i l i n g ,  s to r ing  and up-
dating naper publications dictated a real need to examine some other

~av , or at l eas t  a companion means , of furnishing the printed word ~citli-
in the  Army .

b. ~1oneta rv considerations by themselves were not the onl y reaso n s
fo r inv es t i ga t i ng  a l t e r nat ives  to what has been accepted as the con-
v e n t i o nal  means of fu rn i sh ing  p r in t ed  pub l i ca t i ons  throughout  the
Army . The exp lo rat ion would also consider if an increased leve l of
se r v i c e  could be provided to the so ld ie r  and his  commander. What other
mediu m mi gh t  be less exp ens i ve and , in f u t u re yea rs , provide the soldier
t c i tn  hi gh ly  po r t a b l e , ea s i ly  upda tab le , m a i n t e nance- f ree  pub l i ca t i ons?

e .  From February through November 1974 , II QDA conducted a stud y in
r e s p L a s e  to a need to document ‘he curren t  pub l i c a t i ons  sy s tem in order
to S r c e i d e  an adequate  data base for s~ s tem e v a l u a t i o n and poss ih i e  ~Iii-
pre . aent . This  s tudy known as the STARPUBS ~t udv , or Study  of t he  Army
P u b l i c a t i o n s  System , considered f ac to rs  such as paper sho r t ages  and
i n e r t  ~o~ed pr in t i n g  costs ~l T h e  t h rus t  of the STARPU B S Stud >- did not
c o n sider  changes  in p u b l i c a t i o n  m e d i a  from pape r to non-paper  forms , but
it did provide data  and v a l u a b l e  i n s i g h t s  in to  cur ren t  II QDA p u b l i c a t i o n s
o p e r at i o n s .  The f o l l ow i n g  s t a t e m e n t  from STARPUBS supports  the conten-
tion of t h i -  s tudy  t ha t  p o r t a b l e  and m a i n t e n a n c e  free p u b l i c at i o n s  w i l l
serv e users at all levels.

“The p u b l i c a t i o n s  svs toni exists to provide publicat ions
to the  users , and t h i s  should  be the goal toward w h i c h
a l l  opera tors  and managers  work . In p r a c t i c e , however ,
the  cu r r en t  sys t em has grown to support the proponents

1 . The Adju tant General’ s Cen ter. Stud y of the Army P u b l i c a t i o n s
Sy st e m  (STA RPUBS ) . US D e p ar t m e n t  of th e Army . Washington :
1974 .
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and t n e  managers  more than the  use r s .  The e x i s t i n g
conc ept of p it point distribution direct to company/
battery/troop level is an excellent one. But as
it has been implemented , the distribution system
has serious def2cts -- primaril y caused by the
large and confusing workload it imposes on adminis-
trative personnel in the user unit. Typically,
the sy s t e m  relies on a specialist forth-class
company ~lerk with a high school education , limited
Army experiencc , and little or no training in
publications duties. This inexperienced clerk
has 266 other major administrative tasks to
perform and insufficient t ime to devote to any
of them .”2 

V

d. Since October l9’ the US Army Training and Doctrine Command
(TRADOC ) has been develop ing concepts and procedures that , when approved
as Army doctrine , would relieve company commanders and company clerks of
administrative and log istics burdens . Realignment of these logistics
functions is being studied and realignment of personnel functions are
currentl y being imp lemented under a concept called Consolidation of
Administration at Battalion Level (CABL). The CABL study will recommend
consolidation of three company functions - personnel , food service , and
supply - and centralization of a fourth - maintenance - at the battalion
level. Centralization in this context means a grouping of functions at
a higher level while maintaining unit integrity and identification .
Consolidation of these other company functions will be discussed fu’~ther
in Chapter 7 under the user testing of micropublications in a field
environment . Publications p inpoint distribution concepts coupled with
micropublishing techno logy can provide greater efficiency and ease of
operations as battalion consolidations of company functions occur .

1-4 . Study Objectives.

a. Recognizing the problems facing the Army Publications System
and the advance  of microform technology , a project directive and plan
was prepared under the sponsorshi p of The Adjutant General. On

-
~ February 1975 , the project directive was si gned hr The Adjutant General
of the US Army acting in his capacity as the Commanding General of The
Adjutant General Center (TAhCEN) . The s u b j e c t  of t h~ project directive
(see Appendix A~ , “Imp l ementation of ~-1icro -Pub 1ishing, Army Concept and
Technology ”, gave rise to the “1~iP .V\CT ’ acronym which is used throughout
this report . Tne purpose of the s t u dy  was the establishment and develop-
ment of a micro publishing prototype and an imp l ementation p lan which

2. STARPUBS Study , ~~ cit page 1.
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would  p e r m i t  t h e  u s e  of micro fo rm techni ques in the f o r m a t t i n g , p r i n t i n g ,
and t h i s  r i hut ion of IIQDA p u b l i c a t i o n s . Due to the broad range of pub i i —

cat i on s , p r o p o n e n t s  , and users , t h e  s t a t ed  obj ectives of the stud y do no t
i n f e r or intend that m i c r o f o r m  would  r e p l a c e  hardcopy p u b i  I c a t  i ot i s  in  to o.
The s t u dy  i~cu I d  t a ~~c a broad look at t h e  e n t i r e  sp ectrum of users and [)A
p u b l i c a t i o n s , a n d  f rom t h i s  would  he developed p o s s i b l e  a l t e r n a t i v e s  for
mic ro form u s a g e  i n  l i e u  of convent  iona l  ha rdcopy .  Fur the rmore , i t  was
pre sumed t h a t  man y p u b l i c a t i o n s  would  r ema in  in hardcopy even though
c e r t a i n  user  gr ou ps “ti ght use these sam e publications in a n o n — p a p e r  for m .

b. The s p e c i f i c  o b h e c t i v e s  of the s tudy were :

( 1)  Develop a mi c ropuhi i sh i n g  s y s t e m  p roposa l  for the Department of
the .\rmv t o  include imp ] c : I u n u l t a t  ion p l ans  for conve r s ion  to mic ropub l  i s h i n g
i.,h i e i ~e a p p l i c a b l e .

1 2  Ann  Iv : e  t he  e1~~l rent Depar tment  of the  Army publishing ~vs tern
u t i l i z i n g  d:i ’ a ga thered by the  STARPUBS Pro jec t  to e s t a b l i s h  the scope of
t i l e  m i c r o p u M  i s h i n g  a p p l i c a t i o n .

~31 F o r m u l a t e  a l t e r n a t i v e s  of r ep r e s e n t a t ive  t a i c ropub l i sh ing  systems
for a i~enartmcnt of the Army prototyp e p u b l i s h i n g  opera t ion .

(4 )  I n v e s t i ga te  and do cumen t curren t pro blems in m i c r o p u b l i s h i n g  and
t h e  impact they will have on [)A imp l e m e n t a t i o n .

(5) P e t e r m i n e  user  r equ i r emen t s  and proponent c o n s t r a i n t s  for  selec-
t i o n  of an opt imal  -y s t e in  desi gn .

(6) 1)esi gn and e v alu a t e  a p ro to type tha t  w i  11 i n c o rp o r a t e  those
u sp ect s of a in I cropubl ishing se-stem as mi ‘ i t t  be deemed r ea sonab l e  to

t x  — t on I a t g e  s c a l e  basis in a real I i fe e n v i r o n m e n t

() Des i gn a f i e l d  t e st which w i l l  measure the u s a b i l i t y  and a c c e p t —
ahi lit  v of micropub i i shed documents i n  a f i e l d  e n v i r o n m e n t .

S ‘raft r e c o m m e n d a t i o n s  for  suhs  equent in c  in s  i on in app ropriate
\y mv  R e g u l a t i o n s  wh i ch w i l l  p r o v i d e  add t I ona l contr i i s  for micropub l isit —
lo g and t e st processin g ic~~i v i t i e s  app l i ca b l e  t o  IIQDA p u b l i c a t i o n s  o p e r a —
• I o n s .

-3 .  The St udv A- ac It

a. The st  id p roj  oct  w~is d i v  I d ed i u i t  a s~~ m a j o r  p h i  sos so that an
i c c u i i ’ ; l t e  asoessnien t of micro ~n ublish i n g eoui ~~t he addressed ‘n t e r m S  of i t s
i j i 1 ’ h i c a h i l i t y  t o  I I  p u b l i c a t i o n s .  ‘base I 1015 d cs igitt t cd IS  t h e  h l at i

i s it I Ofl and Ana l ys is ‘base , and Phase  11 , t h e  l’ rot  ot  v-p c Operat  i on

4
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Phas e , f ol lo~ ed c lose l y on the heels of the f i rs t  phase . A more detai led
description of these major portions of the study is elaborated in the
following paragraphs . Each phase was further subdivided into sub-phases
or tracks so that essential elements of analysis and investigation could
be more properl y organized and controlled . The entire study covers a
twenty-one month effort, with the initiation of Phase I in February 1975
and the completion of Phase II in October 1976.

b. Phase I - The Data Acquisition and Analysis Phase was divided into
four major tracks :

(1) Reconnaissance Track. As its name implies , the reconnaissance
track explored and reviewed existing publications and micropublishing
operations in the government and private sectors. This track was further
divided into three sub-tracks :

(a) HQDA Publications Sub-Track. An evaluation and review of the
on-going DA publications system and its operations .

(b) The Department of the Army (DA)/Department of Defense (DOD)/
Government Printing Office (GPO)/Joint Committee on Printing (JCP) sub-
track . Ai-i assessment of micropublishing interest and activity within
the Armed services and the Government Printing Office was undertaken
in addition to the establishment of communications with the US
Congressional Joint Committee on Printing .

(c) Federal/State/Private Sector Sub-Track . Besides the explora-
tion of DOD activity, research was carried-out in the remainder of the
federal sector. A combination of literature search and study team con-
tact with various state governments was accomplished in-addition to
assistance from such organizations as the National Micrographics
Association , in order to determine the extent of micropublishing within
industry .

(2) Economic Analysis Track. In addition to considerations of the
increased feasibil i ty of micropublishing , a major portion of the stud y
was devoted to producing cost/benefit  comparisons using recorded cost
data obtained from present DA publications operations versus empirical
data from micropublishing operations . Relative cost and volume rela-
tionshi ps of current methods provided a baseline for examination of
micropub }ishing alternatives to determine the relative benefit(s) of:
micropublishing a manuscript versus print ing that manuscript; reproduc-
ing a given number of copies per manuscript by micropublishing in lieu
of operating conventional printing presses ; and analyzing potential
user/distribution requirements.

(3) Ecui pment-Systems Track . The Study Group found it necessary
to contact ianv vendors in the industry ; run extensive evaluations of

5
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mic ropub l i s h i ng equi pme n t ;  select equi pment alternativ es , and acconi-
p a n v i n g  cost and bene f i t  da t a ;  and make the  f in a l  equi pment s e l e c t i o n
in anticipation of Phase 11 of the Study .

(4) User-Distribution Track. Through the use of world-wide surveys ,
user requirements , constraints , attitudes and recommendations were
collected and used in order to ensure the  v a l i d i t y  and u s a b i l i t y  of the
f i na l  p roduc ts  which could be generated dur ing  prototype operation .

c.  Phase 11 - The Prototype Opera t ions  Phase . The second phase
was also  d i v i d e d  into sub-p hases or t racks so t ha t  each necessary
element could be controlled .

( 1)  Economic Anal y s i s  Trac k and Prototype Track . The primary
purp ose of these  two t r a c k s  was to genera te  emp i r i ca l  data on cos t s  and
p u b l i c a t i on  th i -ough put --t i m e  as it contrasted wi th hardco py operat ions .
The selection of the prototype which is described in detail in Chapter
5 was based on f i v e  essential criteria: Firs t , the pro totype must
co n ta i n “curre nt s t a t e - o f - t h e - a r t ” subs ystems which have proven workab le
in either the federal or private sectors . Although the overall project
may ultimatel y provide a springboard for selected research and develop-
ment activity , the “off the shelf” approach meant that this phase of
the project could maintain contact with what is possible and realistic
today . Secondly , the prototype had to be modular in i ts  performance ,
so tha t  an~- subsys tem could he changed or modi f i ed  w i t h o u t  a f f e c t i n g  the
ovt -r al 1 se -stem . Next , modula r i t y  guaranteed that  subsystem data output
could be separated a” l  ana lyzed  independent ly .  A fourth c r i te r ion  was
i n t e r f a c e  c o m p a t i b i l i t y  w i t h  o ther  devices which could be added or
deleted from the system as a whole. An examp le of this requirement
is t h e  a d d i t i o n or removal as needed , of op t i c a l  sca nn in g equi pment .
Fi na l l y, the prototype must be provided  uci th out ions t ha t  wou ld
allow for microform or hardcopy output . A aescri ption of the functional
e l e m en t s  of the  se - s tem is  c o n t a i n e d  i n  Chal ter 5.

() U s e r / D i s t r i b u t i o n  Track . As a necessary f o l l o w - o n  to the
world- u. I do a t t i t u d e  survey s c a r r i e d  in in  Phase I of the st u d y , a
u s a b i l i t y  and a c c e p t ab i l i t y  t e s t i n g  program was desi gned to estab-
1 i sh  t h e  areas and l eve l s  of u s a g e  for  the poss ib le  conve i s i  on of

hl Q I u .\ p u b l i c a t i o n s  from lu:ii-dco p v to mi cr o fo rm . Mi crofi In uus er r esj ’  onse
~~~ ‘cede d i n  t u e  i c - a l  w or l d  op e r a t i o n a l  en v i t - o n m e n t  - The u s e r  t e s t

f a t a c t  u cal FORSCOM luri ~ a,~ e’ descr ibed in Lh ap te r  7 did m it c h to
.-i ccomp lish this.

6
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CUAPT ER 2

CURRENT UQDA PU B L I CATIONS OP E RAT I ON

2-1 . General.

a. To develop the cost benefit data required for evaluating an
Army mic ropu bl i sh i ng sys tem , it was necessary to exp lore the cost-
determining elements of current hardcopy publications . Many system
related factors contribute to making this cost analysis unique and
complex. Consideration must first be given to what segment of the
document preparation chain to study . Where possible , the chosen
segment should have parallels in a micropublishing prototype system .
In searching for these parallels , the most accurate and comp lete cost
data for the current system was found in one particular segment . This
was the segment beginning with the submission of camera ready copy
to the printer and ending with the finished product(s) .

b. Once the appropriate segment of the current publication system
was determined , other variables surfaced which could affect the final
figures on the printer ’s invoice. In some cases publication printing
was performed at the Government Printing Office , and in others it was
contracted to printers operating in the private sector. At times, a
publication was printed in parts , each part as a separate printing
job , making it difficult to obtain a consolidated invoice on the costs
of the total document . The charges for different kinds of textual and
graphic material varied across the printing marketplace . Other cost
complexities could arise if the various branches of the Armed Services
shared the cost of printing a sing le publication. Printing costs were
also dependent on the quantity of work submitted , the requested comple-
tion dates , and the degree of preparation required of the submitted
material for publication .

c. A cross examination of printer ’s invoices on file , in conjunc-
tion with a file search of publication preparation records , revealed
additional criteria to be considered in the cost determination of a
particular printing job . Printing jobs requested on an expedite
priority basis generally involved different charges from printing
requests w .~th rout ine production schedules . Routine printing jobs are
those which take an average of 3-4 weeks to initiate , whereas expedite
jobs require immediate action . Other variations in charges depended
on whether the job request involved the printing of a new publication ,
or the printing of change inserts to an existing publication , or a
complete reprint of a publicat ion with change insert s- . In order to
establish the complexities of cost determination for any par t i c u l a r
printing io’ . a data collection scheme was needed which could pin down
“per-pag e” c:st under these varied circumstances - To supply this need ,
t he data cci ection instrument described in parag rap h 2- 3 was des i gned . 



2 - 2 .  System Itork _ Flow .

a. ha.z~ d on t h e  STARPUBS iStudv of t h e Army P u b l i c a t i o n  5> St e m )
f i n d i n g s  , a i i Q1 uA p u b l i c a t i o n  w o r k f l o w  ch a r t  is  displayed in Appendix  C.
An e x a m i n a t i o n  of t h i s  f low cha rt  r e v e a l s  t h a t  t h r e e  ma in functi onal
e l emen t s  are d i s c e r n i b l e .  l’hese e l e m e n t s  are t h e  P u b l i s h i n g , P rocuremen t
and D i s t r i b u t i o n  Management  d i v i s i o n s  of t h e  Pub i  i e at  j o lt s  D i r e c t o r a t e ,
The Adj u t a n t  Genera l  Center  ( ‘I ’AGCPN) . The OV ~~~ r ; u l  1 r e sp o n s i b i l i t y  of t h e
P u b l i s h i n g  D iv i s i o n  is in the a ct a u l  m a n u s c r i pt e d i t i n g  process .  A c t i v -
i t i e s  in t h i s  area i n c l u d e  the editing of proponen t tex t , associa ted
ar twork , and ori g ina l  fo rms to confo rm to  c u r r e n t  ta-wy standards. The
Publishing Division ’s responsibili ty lies in performing the necessary
m an uscr i pt pr epara t ions  to meet p r in te r s ’ layout requirements - This
d i v i s i o n ’ s a c t i v i t i e s  Ln c l u d e  t he  d e t en n i n a t i o n  of numbe r of pages ,
type si:e , and style of b i n d i n g ,  e t c .  D i s t r i b u t i o n  M anagemen t , the
s m a l l e s t  d i v i s i o n , has t he  o v e r a l l  r-csponsihi 1 i t~ for d e t e r m i n i n g
p u b l i c a t i o n d i s t r i b u t i o n  requ i rements .

b.  The p u b l i c a t i o n  p rocess ing  chain beg ins with the proponent .
Regulations exist which instruct the proponent in the proper method of
publicat ion preparation . Adherence to these preparation instructions
serves as the earl y stage of the text editing process. The publication
is submitted directly to th e Au-my ’ s Publications Directorate (TACCIiN) and
enters the Directorate through t h e  P u b l i s h i n g  Division . 1  jacket (folder)
and contro l card are prepared w h i c h  p laces the publication into the
processing stream . Editing is completed in coordination with the pro-
ponent . If the publication contains artwork or original forms , it
will he routed to that part of the Publishing Division which reviews
these items for eventual publication. When a publication request con-
tains text onl y, with no new artwork or forms , it will bypass this
a c t i v i t y  and enter the D i s t r i b u t i o n  M a n a g e m e n t  I d v i s i o n  for a determina-
t i o n of distribution requirements. . \ f t e r  act ions by t h e  l u i s t r i b u t i o n
Management Division are completed , the publi ca tion e n t e r s  the  p r i n t -
preparation process in t h e  P r o c u r e m e n t  D i v i s i o n .  In a special area of
the Publishing Division ane ’ new ,irtuco r k and f or m s  . t u - ’c or e i - ar e d  for
~u r i u u t i n g .  This  process i n v o l v e s  e d i t  i n g ,  pa ge  n unuberi n g .  and prepara-
t ion  of the job file jacket. Once the art ~s o r k  is  comp let  cJ , pub lica—
t i i n ’ ~ u~i th artt-.ork w i l l  then jHn the ‘‘ ti’ x t—onl v ’’ publi ca tions in the
pr  I li t  — p r e p a r a t  iOn p r o c e s s  As :he pud Ii cat ions enter t h e  Procurement
P u v i  s i on , n e c e s s a r y  c o o t  r o l  fO O f l ] ’~ and j ac ~.et art’ p reo u r ed i n  i’ead i n e S s

fo r  subm i ss ion t e the pri liter(s) . 1) iv  is i on  pr j i l t i n g —  ass i st  a n t s  review
the  :u u i l i c a t i on s  for  p rope r  adherence ’  t the hun nters r e u h ut i cementS
-\ ‘‘p r i n t  — j’r~ i-ar ’ i n f o rms t he  p r i lt  e r ahoui~ t i e  number of pa iteS , page
Si Ze , p u i b l i c a t  ion  numb er , and l - i i i . h i n g  typ e  for  t he  m a n u s c r i pt . Req u i  —

s i t ion  numbers  are then  ass i gru ed t h e  pr i n t i  ng  job -
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c. Before the manuscri pt can he sect out for printing it is routed
b a c k  to the M i l i t a r y  D i s t r i c t  of t c a s h i o p t c n  Finance and Account ing  Of f i ce
to  hav e t i le  n e c e s s a ry  a c c o u n t i n g  in fo ri ra t  ion added to  the  job j a cke t .
The job jacket with appropriate form s is t hen  f i l e d  w i t h i n  the Procurement
D i v i s i o n .  Cop ies of other form s are sent to the  p roponen t s .  The manu-
scr i pt , w i t h  the  necessary  p r i n t i n g  forms is now forwarded to the
Governm ent  P r i n t i n g  O f f i c e  (GPO) where t he  dec i s ion  w i l l  be made to
pr in t  i n—house  or con t rac t  tile job  to p r i v a t e  sector printers .

2-3. Data Capture and Reduction.

a. Methodology .

(1) In order  to d e t e r m i n e  cost data regarding various types and
situations of publi cations processing , a sp ec ia l  data form was deve l op ed
~see Appendix B). This form was co :~~1eted in con junc t ion  wi th  each
p ub l i c a t i o n  p r i n t i ng  job  ~u e i t  was processed through the  Pub l i ca t i ons
Directorate. Tile scope üf this data collection effort included all
types of processing jobs from January through April 1975. With this
data form , information was obtained on the publication number , its
proponent , and type of publication. Respondents also indicated whether
the printing job was a new publication , a change to an existing publica-
tion , or a complete reprint of the entire publication . A block was
pro v id ed to desi gnate the  p r in t ing  job as routine or expedi te .  Other
blocks  were provided for e n t e r i n g  r equ i s i t i on  number , invoice number ,
and est imated c o s t,  To cha r ac t e r iz e  the  p r i n t i n g  job  even fur ther ,
information was requested on number of pages , number of copies , total
number of changes and tb. sequence number of the current change being
processed .

( 2 )  Th e data collect on form w as desi gned to he keypunched for
l a t e r  data r e d u c t i o n .  B locks  were provided for the  requested info r-
na t ion  in order to aid the  user in the correct recording of the da ta,
The da ta  c o l l e c t i o n  form was p r i n t e d  on p ink  paper .  This contrasting
color was chosen to make i t  easier  to locate  the  form among other
papers normall y found in a publication processor ’s work area.

(3) [)uring the collection of the “pink sheet ” data , some early
~rob1e pu ’~ were encountered and resolved . In certain cases there was
i time lag of three to six months between the initiation of a printing
requisit ion and the ordering of the job. In these cases it was not
pos sible to comp lete the entire p ink sheet. Cost data , invoice number ,
and requisition number could not be obtained until job comp letion.
This problem u~.iis resolved by a manual “search and match” process ,
using the p ink sheets and the files of printer ’s invoices . In a number
of cases , even when the invoices were obtained , it was difficult to
determine i f  the invoices represented partial , estimated , or 
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cost data. During t h e  t e s t  p e r i o d , th e p ink sheet form p ro vided much
i niorcat ion on each p ub i i  cat i~~n j o b — o r d e r .  However , some s up p l e m e n t a l
information on these s ame job  orde r s was needed . A m a n u a l  search of
publication processing files revealed needed information on the text u al
and graphic co pus i t io ri of tile job-order samp les. Retrieved informa-
tion i n c l u d e d  numbers  of typeset manuscripts , camera-ready masters ,
ne ga t  i v e  p i c tu re s , h a l f t o n e  d r a w i n g s , l i n e c u t  fi gures  and f old ou t s
(past  cr5) . keYpunch ng of the p i n k  sheet  form i n c  lud ed  t h i s  st i pp l e —
m e n t a r e  d a t a  as a second c a s e - c a r d  for each samp le . Thus , each b o b -
order sample  c o n t a i n e d  two punch c a r d s .  ( l u r i n g  the  t e s t  period ,
4 , 7 ln  r e q u i s i t i o n  order p ink  sheets  were  accumula t ed . Of t h i s  number ,
2 , 3S~ were e v e n t u a l  l e  ratche’d with r e s p e c t i ve  cost data. These
2 . 3S shee t s  became t h e  bas ic  sample  for  da ta  a n a l y s i s .

b .  API P roces s i n g  and A n a l y s i s .

1) the subprograms of the Statistical Package for the Social
Sciences (SPSS) w e r e  used to reduce and a n a ly z e  the  d a t a .  Summary
da ta is presented in Tables 2-1 to 2-4. Additional detailed data is
presented on pages E2-E4 of Appendix E , and in Inclosure 2 of Appendix F.
For reference , Table 2 - S presents  h i s t o r i c a l  data related to the
P u b l i c a t i o n  Direc to ra te ’ s wo r k l o a d , FY 7( 1-74 .

( 2 )  In examining Tables 2-1 t o  2 - 4  c e r t a in  s i g n i f i c a n t  f i n d i n g s
become apparent . From l’ahle . -l , it can be determined that the largest
vo lu m e o f pub l i ca t ion  jobs invo lved  repr in t s , wh i l e  the least frequent
jobs were original publication requests. Original or new publications
contained an average of 75 pages. Changes contained an average of 29
pages , while reprints averaged 101 pages . These findings aid in iden-
tif y ing the sources of the greatest processing workload . Examining
Table 2-2 , the sources of this current workload are further refined .
In the original-document preparation category , and in the reprint
category , Technical Manuals (TMs ) are the  most active publications.
Next to Tables of Organization and Equi pment (TO~ F s ) ,  TMs a l so  appear
as the most often changed type of publication . Tables 2-3 to 2-4
indicate the average composition of publication job-orders by type of
public ations and job action . This information was available for 1 ,01)9
of the original 2,387 data cases. Portions of Tables 2-3 and 2 - 1  pre-
sent the extent of p u b l i c a t i o n  t e x t  and i l l u s t r a t i o n s  t h a t  were and
s.’rt- nut p r o p o n e n t - s u b m i t t e d  in c a m e r a - r ea d y or n e g a t i v e  form . For
example , i n  T a b l e  2 -3 , [Ms are  shown to i n v o l v e  the  p r o c c s s in c  of 2 . 5 1
linec ts per average document. Other linecuts , graphics and t e x t  t h a t
u.ere c o mp l e t e l y  p r o p o n e n t - p r e p a r e d  w o u l d  be represented in t h e  -~‘5 . ( 19
and 1( 1. 55 t ’i u p ’ re ’s for  ave r a ce  number  of TM negatives and cam era — r eady
ma ster s . Unprepa red  or p a r t i a l l y  prepared  i l l u s t r a t i on s  w i l l  d emand
o re u te r proce: ; s i n g  at t e n t  ion . l ’hus , i i  l u i s t r a t  ion  ( g r a p h i c )  cont  ent i
c o n s i d e r e d  to  he a s i gn i i cant contributing f a c t o r  to t i c  ii er ;ice inv oice
cos t  ol ’ pub i i  c u t  ion lob - o r d e r s  . Tb i s  p r e m i  se shou Id he con s  i d c r t , i  i n  t h e
interpretation of Tah~ e 2 - 1 .
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2-4 . Conversion Considerations.

a.  In sununary , a conversion from conventional publishin g to micro-
publishing must consider all the statistical information related to
current hardcopy production . Any degree of microform conversion will
involve many procedural changes within the current processing chain.
The conversion could reduce many of the required administrative forms
and procedures. Throughout a transition period , extensive personnel
t ra ining w i l l  be necessary to aid the current staff in understanding
and dealing with micropublications .

b. An early fundamental consideration must  involve the selection
of applicable publications for conversion . The decision must analyze
information on all aspects of a publication , its size , type, and
distribution . Illustration content can involve extensive additional
processing t ime and re sources. After reviewing tile total present
data, it was determined that technical publications contain the greatest
amount of this graphi c material , whereas administrative publications
(AR types) would contain the least. Thus, from the graphics standpoint ,
technical publications can be more costly to convert .

c. The present publishing operations serve a variety of proponents
and these proponents in turn , serve users in many environments. This
premise points out that  any chosen style of microform must be suitable
for a variety of operational needs. To cover this range of needs ,
consideration was given to the available microform options .

d. Coordinating the findings of this chapter , potential-user
surveys (Chapter 4), the user field test (Chapter 7) and other known
data on current distribution of viewers , certain microform options
appear more favorable for Army micropublications . For most users ,
microfiche was determined to be the most efficient type of microfilm.
However, for a significan t number of Army operations already using
microfiche successfully, this determination has already been established.
The 4 x 6 inch microfiche contains the qualities of minimum storage
requirement s and easier image retrieval (look-up time). These features
are applicable to the greatest number of users . Cartridges and ro l l
fi lm do not fare as well on these characteristics . In considering a
reduction ratio that would be appropriate for most users , 24:1 best fills
t h i s  need . The 24:1 ratio allows maximum microfiche reading clarity , and
is the limit for acceptable quality in “blow i ng-back” document s for
reproduction which include illustrations . In addition , 24:1 being less
vulnerable to scratch related obliterations than the higher reductions ,
permits it to be durable under a greater variety of operational settings.

11
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e. O t h e r  convers ion  c o n s i d e r a t ions  w i l l  i n c l u d e  til e f i n d i u u g s  re la ted
to the  overall co pos it ion of t i le puh l j e t  ion p r o c e s s i n g  work load . For
the  dat a c o l l e c t i o n  period , repr in t  and change job-orders  outnumbered
new p u b l i c a t i o n  job orders a lmost  ten to one. These determinations
suggest  t h a t  a mic ro pub l i sh ing  sys tem should he prepared for rapid
tu rnaround of man y change and reprint  reques ts .  Responsiveness w i l l  he
needed to meet p u b l i c a t i o n  copy requests which average from 2 ,000 to
5,000 copies per order. A BA micropublishing system will also be required
to fill approximatel y one third of its publication job-orders on an
expedite basis. Such considerations are vital to the selection of hard-
ware , systems , and personnel to effectively meet these basic requirements.

12
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TABLE 2-5

IVORK LOAD
UQ I)EPARTMENT OF TIl E ARMY
PUBLICATIONS LIRECTO R AT E *

PUBLIS H ING D I V I S I O N
(Newly Created Documents)

YEARLY
ITEM FY 70 Li 71 FY 72 FY 73 FY 74 WERAGE

~~~~~ . Pages ôbu , 865 596 ,917 ~Ct , 278 60 , 265 667 ,433 639 , 952
Processed

N o .  Cases 9 , 925 8 , 367 8 , 578 9 ,962 10 , 022 9 , 371
Processed

Avg . Pages 67 71 78 60 67 69
Per Case

PROCUREMENT DIVISION (Departmental Branch)**
(Total Items Handled , Including Reprints , Supersessions , etc)

YEARLY
ITEM FY 70 FY 71 FY 72 FY 73 - FY 74 AVERAGE

lotal Cases 22 ,530 19 ,315 19 ,278 21 ,033 21 ,780 20,787
Processed

Manhours 48,835 48,020 46,441 40,468 40,741 44,901
Expended

Manhours 2.17 2.49 2.41 1.92 1.87 2.16
Per  Case

rBased on consolidation of Monthly Workload Reports data obtained from the
Publishing and Procurement Divisions of the Publications Directorate , TAGCEN .

**For the Procuremen t Division , fi gures represent data from the E)epartmental
Branch only , since this is the primarY branch involved in DA publications
processing.
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CHAPTER 3

M I C R O P U B L I S H I N G , STATE-OF-THE—AR T

3—i. General.

a.  Phase I of the project ’s directive included a requiremen t to
determine the current status of micropubl i sh ing  technolog ies. This
data collection was the initial step in establishing an optimal desi gn
for the project ’s prototype system and for subsequent recommendations
to implement a full—scale Department of the Army micropublishing in-
stallation.

b. Reconnaissance procedures explored two interrelated areas:
current/proposed operating systems ; and manuiacturer 4 s micropublishing
equi p m e n t .  The first area was covered comprehensively through visits
to a cross—section of the federal , state , and private sector micro—
publishing world. Information on procedures and system design was
obtained over the period 1 February 1975 through 31 July 1975 . The
second area , manufacturers ’ equipment , was intensively investigated
throug h visits to vendor ’s plants and consultations with their repre-
sentatives. For a complete listing of those agencies , firms, manu-
facturers , and vendors that were contacted by the IMPACT project team ,
refer to Appendix F. Fact—finding in the equipment area concentrated
on available of f—the—shelf components , as opposed to drawing—board
theory. This limitation was self—imposed because of IMPACT ’s short
study—life. But , where innovative ideas and products were surfacing,
any considered system design addressed i t s  replacement and/or r e t r o f i t
capabi l i ty  ( e . g . ,  video discs as illustration storage devices) .

3—2 . Federal Sector.

a. Both the depth and scope of IMPACT’s reconnaissance were most
extensive in the federal sector. This direction was intentional since
these users were more representative of the Department of the Army
environment. To further refine this ~nphasis , particular attention
was paid  t o  DOD us k r s .

b .  ~
‘ (  t h i s  l at e , m i c r o g r a ph i c s , per se , has had wide and d i v e r s e

federal usa~~- , but the app licati ons have been hi g h ly  s e l e c t i ve  and
di r L -cte d tcs ~ard record—ke eping ‘sore than publications . Where app l i ed
to the Ii . Id o t  publi cations , such as t h e  Defense  Depa r t m en t ’ s 1~~1 CAT~
Program ( - - i t ilogues on m i c r o F i c h e )  or t h e Navy ’s TRUMP Program (technical
a l O h a  I ~- n  m i c r o f i l m )  , t h e  goal was to solve  a discrete storage , com-
p a c t i o n  or update problem and w.~~a not  a rtcral approach t o  the con—
v e r s i  fl of a full r a n g e  of pu b l i c a t  ions wi thin an a g en c y .  I t  was
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determined that the majority of ongoing installations were involved with
micro - repub 1 ~shing (the micro -photo g ra ph ing  of pr in ted ha rdcopy as opposed
to mi cropublishing from original author text and graphic inputs). A total
of tsclve installation visits were carried out to cover the full gamut of
the micrographic technology from conventional camera reductions to fully
computeri zed systems .

i’ . is an example of the proven s ta te -of - the-a r t , now underway in the
federal sector , the Navy ’s NAVAIR ‘TRUMP” operation (Technical Review and
Update of Manuals and Publications) is the most sophisticated and proven
application. NAVAIR’s ‘ssicropublishing is largely computerized . It scans

‘
~~~~in al pha-numeric data via CIM (Computer Input Microfilm) and produces

cartridge microfilm by CO~’1 (Computer Output Microfilm). All associated
graphic s (line drawings , half-tones and photos) are merged with their
res p e c t iv e  t e x t  t h rough  computer ca ll ou t s  for insert ions of f i lm  negatives
to be tnicrop hotograp hed.  N A V A I R ’ s bas ic  need for conversion to microfilm
was to reduce storage space (compaction); hut the sophisticated capabilities
of their sYstem also permits the solution of two other problems : first ,
the rap id updating of microfilm and , secondly, the reformatting of the
original hardcopy publication when converted to micrographic media. This
system costs—out at over $4 million , plus hardware/software service-support .
At th is  date , TRUMP ’s average cost for creat ing a 24 : 1  frame on a master
film has shown a cost savings of greater than 70°c when compared to hard-
copy creation of an average page ($25 vs $87).

3-3. State Sector.

a. For some time most state (and local) governments have utilized
microfilm for storing updatable documents such as vehicle registrations ,
licenses , etc. Current active proponents of the microform technology
are California , Florida , Rhode Island , Wisconsin , Ohio , and Illinois.
New York City is presently extensivel y expanding its micrographics effort .

h. IMPACT ’s visit to the State Capital of Illinois at Springfield
in Jul y of 1975 illustrated the extent to which State governments have
progressed . Although a “creature” of the Secretary of State ’s Office ,
the facilitc . since 1957, has handled all State requests for microfilm
isroiltiction . This installation includes the full range of microfilm
cameras (rotary , planetary , and step-and-repeat cameras). In addition
their installation has two complete CON systems which handle documents
created frcr~ the various computer systems in the State government . The

~tate L i b r a ry  makes use of the installation to microfilm books , period-
icals , and record the documents of the State Assembly.

3-4. Private Sector.

a. ‘~:cropublishing has progressed further in the private sector
t han  in either the federal or state sectors . The issuance of catalogues
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Sears Roebuck and Co.) and Parts/Service Manua l s  (Ford , GM , Chrysler)
in microfo rm ~s now :i way of life with many large corporations. The
CON approach is in wide use and i n t e r a c t io n  i % i t h  the  corporat ion ’ s
computers is common place. As with TRUMP and other programs , the
dr iv ing  force for coiiverion to microfiche has been compaction of data
and need for fast turnurounds due to f requent  updates . Chrys le r , as an
examp le , has corpre:;sed 10 feet of pa r t s  and se rv ice  m a nua ls i n to  18
fiche using 50:1 reduction . GM emp loys 24:1 and 42:1 reductions , the
intent is to move toward 24:1 because of “blowback” problems at the
higher reduction rate.- Blowback in this context is synonomous with
re-enlargement . It applies to equipment which can enlarge any given
frame of a microfiche back to the original or l arger size of the
document . Ford and Sears Roebuck Co. employ 150:1 ultrafiche for parts
lists which expands their compaction even more ; but th is  is a result
of earlier beginnings and service contractors capabilities . They arc-
oot necessarily comin~ttcd to such high reductions in the f u t u r e  and
now as a general ruic reduce to 42:1. Their ti-ends in graphics are to
convert photos to line drawings , use COM and CIM , and to use viewers-
printers as often ìs viewers .

b. An examp le of private sector micropub lishing state-of-the-art
is the Lockheed Missiles and Space Corporation (LMSC) at Sunnyvale .
California. Lockheed’ s system emp loys a highly sophisticated CON device
to produce fiche and film with inputs from its computer tapes. LMSC
also uses CAD , (Computer Assisted Design) as inputs to thi s system.
They have the capability to merge illustrations with text through slide
inserts as called for by the COM ’s computer program (similar to the
“TRUMP” operations).

3-5. Manufacturers.

a. As a consequence of the extensive reconnaissance in the three
sectors of micropublishir ig installations , the need to exp lore the total
manufacturing universe wa~ curtailed. Through observation of the wide
range of equipment under actual operation , the project ’s focus of
interest was narrowed 1)0th as to categories of equipment and their

~sa-ci fic manufacturers. Those systems and equi pment which could meet
m a n d a t o r y  r e q u i r e m e n t s  of II Q I )A p u b l i s h i n g  were e a s i l y i so l a t ed .

F. Through earl icr surveys  of t h e  IIQDA pubi i c a t io : i  u n i v e r se ,
IMPACT ohan t i tative l y est hi i shed the sc’re of publications by typ e
ioU d i~~trihu tion (°~‘s of t h~~, Thl~ , bPs , e t c ) .  The makeup of these
i t ems  in  number of pages and in percent of illustrations per average
pub h eat ion (photos , line d r a w i n g s , and b 1 1  f - t o ne s )  , and the av e r — a g e
frequei~cy of proponent c h i a i m i - s  sic e~ sO— I -~hed . Two pr i m e  fac tors
surfaced w h i c h  emphasize mandato~ consider ation — one , illustrations
were included in over (0~ of total pages , and two , 38°~ of documentjob  reques ts  were for changes ~~e existing documents  not  o r i g i n a l s ) .
Based on this information , sstems or equi T’~ st  wh i cli were not directed
specifically toward these needs were exclud ed from further review .
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The secto r of t he mi c r ogs- i p h l e  tec h n-i ~~gv w h i c h  met these  needs corn—
pleteiv was t h a t  a re a of COP ( C o m p u t e r  ( u t p u t  N i c r o f i l m i n g )  wh ich  could
merge text and illustrations ; and cL -a id gu icklv mani p u l a t e  i t s  da ta  base
to  make changes to documents already on fi b .

c. At the times that the project members visited or consulted with
vendors , only three COM equipment manufacturers could meet the illustra-
tion merge requirement. One company no longer produces the equipment but
would re—lease units after their leases exp ired . This company ’s equip-
ment also was limited in its capability to merge digitized text and
negative illustrations on one microfiche frame . A second manufacturer
was only in its prototype -state of development and has subsequently
dropped out of this market. The third and only other manufacturer meet-
ing the requirements , a pioneer in the technique , has steadily adv anced
in the micropublishing field and at this writing remains as the only
system which can merge a full range of illustrations with digitized
t e x t .

d. Since any new system will require extensive conversion from the
conventional hardcopy to fiche , a micropublishing subsystem for this
conversion was included in the equipment review . Such a “front—end”
system which dig itized hardcopy text would be required to have magnetic
media output which would be the input to the next micropublishing sub-
system (COM). That is , it would have to be compatible in its inter-
facing software. And , this software must include the full range of
commands and instructions which specify printing forma t (type and size
of characters , vertical and horizontal spacing, col umn or page length ,
etc .). Reconnaissance of this field revealed a wide range of equipment
which could convert text to magnetic media via keystroke inputs.

e. The last area of equipment to be investiga ted was the
subsystem for development and reproduction of microfiche . Information
ob tai ned f r om observ ing installations exposed the need for special
facility preparations to handle waste water/chemicals and the venting
of noxious gas-s fumes. Since the project ’s prototype operation did not
warrant extensive environmental construction , this subsystem would be
excluded from a prototype lease. For the prototype needs these opera-
tions would he performed by contracted services. But , as a necessary
part of a full—blown micropublishing operation , this subsys tem was
in-,-estigated as a future requirement. There is an overabundance of
both development and duplication equipment vendors , and even the more
specialized field of development (the full—reversal process), is also
read ily available. IMPACT ’s design emphasized the diazo type uuplica—
tiori and found no shortage of fine equipment in this area .
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3-6 . Itevtcs of I~ec o n n a i s . - u n c e  Act  i v i t  i . s .

a .  I n  general  , P ro j ec t  iM PACT ’s r e c o n n a i s s a n c e  e f f or t s  p r o v i d e d  an
odin at ion into the  ‘‘do ’ s and don ’ t s ’’ of p a r t i c i p a t i n g  in ni i c rog rap h i cs
On t h e  who l e , t h e  i n v e s t i ga t i v e  ac t i ons  d i r e c t e d  at t h e  current I sers
of the t echnology  sc i -e of p r e d i c t a b ly  more ~ a lue  t han  s i m i l a r  ~~

- t Part s
in  the  m a n u f a c t u r i ng  com muni t y - . Micrograp l -iics as an overal l indmst ry
is  e x t e n s i v e  in  range and diverse in scope. But mi cropublishi up , ; -er
sc , as a ri sso r element  of the  b i g  p i c t u r e , has not experi enced t h e
same i n d u s t r i a l  g rowth  - few m a n u f a c t u r e r s  were a c t i v e l y  concerned w i t h
the total p u b l i s h i n g  requiremen ts . This is p r i n c i p a l l y due to the  cost
of the more sophisticated systems necessary for f u l l  micropu b l i sh ing
and the limited market potential. The federal government agencies , wi th
t s e  DOD as i t s  leader , have surpassed o the r  sectors  in the degree of
micropub 1 ish ing sophist icat ion .  Put , even w i t h i n  t hi s  progrers  i ye
arena , no agency has anal yzed  i t s  t o t a l  p u b l i c a t i o n  p i c tu r e  as i car idi-
d a t e  for m i c r o f i l m  c o n v e r s i o n .  To d a t e , a c t iv i t i e s  of rni ioforms april-
c d i  i O n  h ave oeen l i m i t e d  to selec t iv e p5- 0 01 -asse s (as p r e v i o u s l y  r e f e r r ed
t o  w i t h  the  0 ivy ‘s ‘ TRIP - lb ’  p rogram)  t i  so lve  p a r t i c u l a r  and i n d i v i d u a l l y
o r i en ted  p r ob lem s , e . g . ,  s to rage  s p a ce .  But w h a t e v e r  the aop l i c a tio n
and whatever its need , no cu r r en t  user  ha~ i n t e n t i o n s  of r e d u c in g  opera-
t s o r a  . N rm fu ture  p l i e s  s i r e  di s s gacd f~- r i n c r e a s e d  prod u ct ion and
u p g r a d i n g  of systems — th a t  is , ccisvcrs ; ion Prom m i c r o — r e p u l -~l i s hin g  to
t rue  m i c r op u b l i s h i n g .  In o r d er  to  ~~~ ‘are rI .  

~~~~~~~~ 
da t a needed

for equi p m en t / s y st e m  s e l e c t i o n s  a gro iq i ng o f  t~s r 5 c t  onal  f i e l d s  of
i n v e s t i ga t ion  was e s tab l i s he d , and f~- ) v i  t l s r i ’ i  - ou t  the  reconnais-
san ce phase. The general cat ige rie- c u u s d  t h e i r  e l e m e n t s  are condensed
tinder the  f ive  b a s i c  h e a d i ng s  cf  cpu ipren t , s c st e m s  , pers onnel , in-
s t a l l a t i o n , and s e r v i ce s .  The f o l l o i % i n g  suh p a rag raphs  suis nsari:e t he
si gnificant information gleared from the n c on n a i s s a n ce  phase  w i t h i n
these categories .

b . Equi pmen t. As stated in th e  opening paragraphs of this chap ter ,
IMPACT was relieved from viewing t h e  total universe of equ ipmen t  and
its app lication to mi cropublishing systems . Since the established man-
datory requiremen t to f u l l y handle illus t’-i’ ions and be able to m in in s i : c
rev i s  ion turnaround time sc~is 1 d e f i n e d  l i i  t - - , emphas i s  was p laced on
eq i ls  i — a c : st  which was COP orien ted and had flexible capa b ilities for the
merge o f  d i g i t i z e d  text sith i l l  is t r a t  ion negatives. T h e r e f o r e , a i t l i o i s g is
other equlpmcnt/svstcnls confi gura t ions were observed , they were early—on
p r i - c r s p t e d  from detailed consideration .

( 1) \nv  comp lete  mic ropub i i s h i n g  s y s t e m  wh i ch emp loy’s COP as i t s
microfilm recorder can be sepa ra t ed  int o three subsystems or modules :
inpu t  c en v e r s  ion ; (:oP record log ; and f i l m  m a s t e r  deve lopment  and q u a n t i t y
dup 1 t e a t  i -n  - -\ ( f t l  d e v i c e  mus t  have an i np u t  convers i  on f r o n t  — e n d  s u b —
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sy st e m  to p r o d u c e  cos:spatible di g i t i z e d  da ta  fo r  CON recording actions .
I~0bACT revit~~od the  h i s t o r i c a l  p a t t e r n s  of o n — g o i n g  i n s t a l l a t i o n s  and
d e t e r m i n e d  s a t  some m i c i  o p u h l i s l i in g  i n p u t  was or had been t h r o u g h
l ar g e  c o m p u t t r  s v s r  ems bu t  t h a t  t h e  p ro h l i - s - i s  of p r o d u c i n g  t r u e  p r i n t i n g
a ssd /  or me rg ing  i l lu s t r a t i o n s  w i t h  r u - x t  p r e c l u d e d  d e v e l o p m e n t  of an
ef r ic ient p r o c e s s .

(d ) In v i c w  a t i e  a - -ce , the i;upr . ach of u s ing  a f u l  y i us t h - p & n —
d e a t  hu t  i n t o g r a t  c i  r a n t  — e n d ” su bs . s t e n .  was i n t~- n s i ve l v  i n v e s t iga t ed .
t wo  a v a i l a b le  t ex~ in p u t do;lLts c~1rt - gor ie s  are  a v a i l a b l e :  the  more
common k e y s t r o k e  to n ag—s -so d in  ( s  - : p e nr i t ~-r  or CRT — Cathode  Ray Tube ,
a v isua l  d i a p  l a y  s c re en  555 - : the :: re soph i s t i ca t ed  scann ing  devices
(C IN arid OCR — Opt i v a l  C: : r a c t ’ r R e v - y i  i t ion)  . CIN is ava i lab le  f rom
s~- v e r a l  sas S ~ s and  50 - s h c o n  s scccssfu liv marr i ed  to a m i c r o p u bl i s h i n g
svsves-s in the N\ .JR ‘ s Pb ” t i-i n t~~] t a t  i c -n .  This sys tem is very expensive
s a v e r  Si n i t  I i on )  ~i s w s  r eg is  ir~ - r i s e  convers ion  of ha rdc opy  to a scannable
f i l m  flL ~~~ii i.e i ; inpu t . OCR is a s hor t c u t  f r o m  a u t h o r  to mag—m edia  but
s t i l l  r c u i : t - - . a v c s s p a t i h l o  ha rdcopy  inpu t fo r  use of the scan device.

( 3 )  The n - ’c ,  c on v en t i o n a l  t e rminals , I /O typewr i t e r s  and CRT s ,
are common—place and readily available with a wide range of keybQard
:cisfi gurat i ns . th~ v can be stand alone units or they can he of the
shared— iag ic variety- which permit a group of terminals to share the
power at  a m i n i — c o m p u t e r .  The latt~ r design is well represented in the
marketplace hut large lx as “word process ing” equipment w i t h  its inherent
software limitations in the print formatting fields. To front—end a
COM device with any mini—computer input/output system , a full range of
compatible software must exist. At the t ime of iMPACT ’s i n v e s t i g a t i o n
no vendo r  had or would d e f i n e  a software package which could drive a
: - i cr op u b l i s h i n g — o r i e n t e d  COM device and ne i the r  f i r m  pr ices , de l ivery ,
or i n t e r e s t  was f o r t h c o m i n g . Al though , some s o f t w a r e  a l ready exis ted
f or  p r i n t — f o r m a t t i n g  which could dr ive  p h o t o c o m p o s i t i o n  equipment  (non—
m i c r o g r a p h i c ) ;  no o f f  the  shelf  packages were ava i lab le  which could
i n t e r f a c e  w i t h  CON devices . Costs fo r  develop ing i n t e r f a c i n g  so f tware
were v a r i o u s l y and i n f o r m a l l y quoted f r o m  $25 , 000 to $100 , 000. I t  was
decided t h a t  the  best approach was to inspect  equ ipmen t/ sy s t ems  which
had proven  i n t e r f a c e s  with photocomposition devices as a preliminary to
d e s i g n i n g  I~TAd T ’s own system . Again , few m a n u f a c t u r e r s  had a proven
c i p h  ilitv in t h i s  ar e a .

(- . )  In t he  f i e l d  of CON r eco rd ing  equ ipmen t  t h e  a v a i l a b l e  choices
a r -  l i m i t e d . IMP ACT ’s s p e c i f i c  m i c r o p u bl i s h i n g  app l i c a t i o n  of ‘O N
~u r t h e r  r&d-aced the  c o m p e t i t i o n .  As p r ev ious ly  s ta ted , onl y th ree
manufacturers indicated even an earl-, interest , and oni” ona co mp an Y
could meet the IDA publications requirements.
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(5) The third module of a COM oriented nsicropublishing system ,
dovelep:- :ent and dupl I C , i L  ion , has ais e x t e n s i v e  l i s t  of eq u i p m e n t  manu—
f a c t - a r o r s - s . The specia l  se rv ices  f o r  sup p o r t i n g  a CON sn i c r o p u b i i s h i u s g
ope r a t i o n , to inc lude  CON—fi lm f u l l  r e ver s a l  p roce s s ing  ( a l t houg h a
s m al l  part of the industry) can be easily procured.

( f , )  Lease or buy c o n t r a c t s  on any of the foregoing equipment have
p r e -~t -n ted  no d i f f i c u l t i e s .  Most of the  users c o n t a c t e d  have e l e c L e u  to
lease rather than buy ; their  assumpt ion be ing  t h a t  the m i cr o g r a p h ic
technology is still in an exponentiall y developing phase. This has
some validity in perip heral equipment; hut the manufacturers of the
more sophisticated devices , particularly COM , state that they have
addressed the ideas now on the drawing hoard and can provid e simp le
compatibilities and/or retrofits. This is evident in the development
of interfaces for the cpcoming video disk st - r s ~.se devices that can be
adapted to the current input/output channels.

(7) i’sers have emp hasized that a s v  contract with manufacturers ,
or ig ina l  equ i pment m a n u f a c t u r e r s , or t l s i r d — p a : - t v  lesso r s must  address
each user ’s particular set of needs. Purchasing on a s t anda rd  set of
contract specifications which are relatively general in nature has
beset some users with less than opt imal  sys tems .  The need fo r  well
con ned benchmarks and acceptance tests w i t h  app l icab le  pena l t y  clauses
to cover delays and insufficiencies is advocated by all levels of
equipment users.

(8) System delivery has been a problem at several installations ,
and piece—meal deliveries are as much a problem as are total late
arrivals. Again , if penalties were invoked this habit could be
curtailed. Maintenance/service of equipment varies from the ridicu-
lously haphazard to the well defined preventative maintenance programs .
Where the home base of the service center is not in the immediate
locale , it has been found that response to calls can be much delayed
and is seldom predictable . Al though some companies back up their
maintenance inadequacies with free lease periods matching the lost
time caused through these delays , this is no solution when the pro-
duction schedules are critical. Penalty clauses should he written
to match lost production .

(9) On—the—job training is the prevalent type of training at
most sites. But those sYstems which emp loy computer—based equipment
require formalized classroom sessions . Manufacturer s of systems
(CON and mini—computer based) supply excellent well programmed
courses . These programs are bundled or buried in the overall costs.
Best results of this type of training are achieved when: (1) con-
ducted at the home site on t h e actual user equipment or (2) when
conducted at t h e vendor ’s plant/service site on identical equipment.
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c .  Sy s t em s . Al l  of the  observed m i c r o p u b l i sh i n g  opera t ions  had
specialized and particularized objectives t h a t  ranged from the need
f o r c o m p a c t i on ot~ records  to the t o t a l  c r e a t i o n  and/ o r  r e c r e a t i o n  of
t e c h n i c a l  m a n u a l s .  E ach i n d i v i d u a l  sys t em , because of i t s  specific
needs , was des igned  w i t h  l i t t l e  concern  f o r  expansion into  other
areas of micr ofilm conversion , and these beginnings have rigidly
lim ited their future scope. As an example , the Southern Bell Telephone
Company ’s requirements at its Atlanta , GA installation were dictated
by a need f o r  a c c u r a t e  and ti sselv (14 hou rs) revisions to its directory
i ndex  i n f o r m a t i o n  as s u p p l i ed  hv  specia l  i n f o r m a t i o n  te lephone ope ra to r s .
A l t h o u g h the i r  ope ra t i on  is a marvel of timeliness , its design require-
ments can severely limit its use for other CON applications , such as
documents  with merge of digitized text and illustrations . This is also
true of those stand—alone CON systems which employ CON as a substitute
f o r  an off—line printer at the USAF Electronics Printing Systems Branch
and the Los Angeles Lockheed Plant . Many of the installations contacted
expressed their position as economical — and as funds becam e available
their plans were to first move to COM and continue to expand in the
d i g i t i z e d  da t a  base mode . In those cases where  CON was in use — whether
s t a n d — a l o n e  COM , CON with CAD , COM with C1M or an~’ combinations thereof ,
all users were in complete agreement that the cost savings realized
and the greatl y improved turnaround times , f ully supported the conversion
from hardcopy to microfilm and/or conventional micro—republishin g to
micropublishing .

(1) Systems software has not been a problem in using COM , that is ,
as long as the COM inputs are produced on the larger computers and do
rot require the extensive sub—routines of a full—grap hics operation.
Of the few users of independent mini—computer front—end subsystems ,
none have had total success. Their experiences would indicate that
the problem lies in various degrees of incompatibility of the software
sys t ems , and t h a t  the f a u l t  may lie in the proprietary nature of
software packages which could be restricting cooperative efforts
between manufacturers .

(2)  As pr ev ious ly no ted , the cost of special interfacing software
betw een a mini-computer front—end and a micropubli shing CON had in 1975
been variousl y suggested as S25 ,000 — $100 ,000 — and usually would be
-. ndortaken only on an R & ID basis. A more recent quote indicates that
$25 ,000 will soon be a probable competitive cost for a complete package.

d. Personnel. Althoug h none of the CON—based installations visited
had identical personne l staffing, each configuration was composed of
the same representative skills: management , computer specialists ,
photograp hic technicians , print—format editors and input terminal
operators. As can be seen in this list , only one specialty, the editors ,
must have some prior reliance upon printing as a necessary backgr ound .
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This s.’xp erii-t ce sos fousi -.l to he usefu l soon di gi tizing sss rdc opv to m ap—
tie d i a tor t hi’ in t erpre t at I on of sp a c i n g  am i s : e of ch at -~sc t o  r~s - lounge’ ra
of instal lot ins are insual lv mult i—cl isc i p l m e d  m d i  e i d u a l s  -~i h comb i na-
tion s of expe rtise in electrical en piflt ’t r i n g ,  ne ch  a s i c a l  enpilis cri o g,
chemi  s t rv . phot s pr:ip lss , and compu te r so I ence , as wo l  1 as a sound fo r n a l
basis in h i s m ess management . \t a l l  tIst v i s i t e d  i n s t a l l a t i o n s  sOt i eh
CIllj ) ic ed CON , i s a  nage rs and supervisors had t’ormerl  h e l d  Al P p ( s  i t O ’ S

and were wel 1 -ac -lun nted with the science far ho- wi nd th~ SCO l ia r  i e
or perip heral trainin g courses.

(1) The general rule for acquiring operating personnel has h& ’cis
tha t you mus t d~ veto!) them yourself. The marketp i sa_ e h o s few mi cro!-’ub -
l i s h i n g  r e c r u i t s , and when they’ do appear  t h e i r  t a l en t s  arc oft ’-n
n u t  c o mp a t i b l e  with speci fic needs and they must t h ere fore be- rat - n i
The maiori tv of m i c r o p u b i ish ing  si t e s  h a v e  r e c r u i t e d  th e i  r t i- O h - ’  i cal
sersonnei from the dnta-~ roce ssing ranks . This app lies to both manssgcrs

- ad c1)erators . Some ph o t o g r a p h  i c t a l e n t  has been ret rained hut gener al ly
tue AOl’ orien ted individuals have acquired this capability ‘~nd fill in
as needed.

1~ Ici th respect to talent/salar y levels the general ride is that
onl y managerial and superviso ry positions o beyond GS-ll or the salary
equivalen t . Computer-oriented posi tions ranged from GS-~ to 11 . Edi tors
r ot  lisp s are 05-5  to t~ and console ~per ators rank from GS— 3 to T equi-
vale;s t s . All classifications are stepped for career paths . A manager ’s
respon sibility within the operation is determined on a functional
division basis ; hut all those contacted were either ADP experts or had
significan t and in-depth experience in the field.

(3) Specializa tion exists within installations but cross—over
between expertise is common , e.g., cdmpu ter special is ts and photograph i c
specialis ts. Questions to installation managers about the lack of
persolinel wi th printing backgrounds !)rOvided two types of answers : one ,
personnel with conventional printing back ground are not necessary to
the operation , and secondl y, if available , prin ters as such , have no t
proved adap table to the required changes brought about by a completely
differen t technology .

H) Training methods varied from WI with li ttle organized or
formal lectures to full scale multi-week hands-on/lecture education at
the manufac turers ’ p lan t-sites . Offsite training was considered unneces-
s arv unless  the equi pmen t associated with the education was not fully
av ailabl e at the installation site. ‘I raining is universally considered
to be a continuous action . The majority of the managers ’ exper iences
indica te that all job functions take -! to (‘ months to acquire journey-
man status .
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e. Installation Considera t ions . This  category of information can
be divided into two facets: the physical concern for site preparation
and the systemic concern for imp lementation . The first consideration
inc ludes space and facili ties , whereas the second focuses on the p lan
for installation/operation over time .

(1) Space is a prime concern , and most visited operations had
ins ta l l a t ions tha t had ou t grown th e i r  ori g ina l  requiremen ts . Aside
from the adequate desk/terminal space required , the COM and mini-
computer space allocation is the most important consideration . Visited
installations had isolated those units: first , because they demand
limi ted environmental amhi0nce in temperature and humidity , and secondly ,
to protect the equipment from various types of damage . Pho tographic
darkrooms , film developmen t , and associated camera work have also been
as s i gned individ ual closed ai’e is . Besides the obvious darkroom needs ,
the areas for film proces sing must have special facilities for disposi-
t ion of chemica l s  thro ugh conven t ional d ra ins  and provision for water
supplies to be filtered and correctl y heat-controlled. When duplication
is by ammoni a-based processes , there must be allowances for venting of
any noxious fumes . None of the installations had any difficulty in
these areas and as a universal rule their housekeeping was spotles s in
all areas including those for chemical storage .

( )  Lighting is a concern , in that all phases of micropublis hing
from text input operations through final inspec tion of microfilm require
more than adequate li ghting, based on human demand as opposed to recom-
mended calibra ted lumens . The overall aesthetic affect of various
observed systems was from basement type decor to a hi gh level of in terior
decorating. Most CON instal lations adhered to the computer room concept
- bright , t i l ed , unembellished and well li ghted .

(3) Imp lemen tation has not been without some problems ; but other
than la te deliveries of equi pmen t they have been minor. Plans of
visi ted installations wore always well defined and built-in allowances
for vendor orien ted delays have permitted on-time change-over dates .

f. Services . \one of the installat ion managers questioned had
found services to he problem. Supp l i e r s  are c lose a t hand and can
gi ve a one day delivery if needed . The qualit y of chemicals , film , .-\Dl’

t o O  and paper produc t s is in the “you get w h a t  you par for ” market-
r °°e~ 

Service agencies for development of master film and i t s  du p l i c s i -
t i - u s  in quantity are adequate in most localit ies . Response time varies;
‘ it t  .4  hour turnaround is standardlv accepted - depending on order size.
Service houses are of great value to an installation since their expertise
in film processing and duplicat ion procedures can eliminate much scrap
on the part of the producing ins t a l l a t ion .
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3 — 7 .  Lessons Learned .

a. Start lisp point for s lew operat lori s is the ~)roven “stat~’—os — 1~ .t -art

b . ~L uii u t o tu r e r s/ v e n d o r s  should  on u s  ass is t  not d i r e c t .

c . L qu i pm e nt ! sy st e m s  mus t  be accurate ly and c- ssspleto lv t a i l  rod to
in d i v i d u a l use r ’ s s i o t a i s .

U .  M i c r o p a h l  i sh ing  p e r s o nn e l  are  made n ot  bo u g h t  — hut  r e c r u i t —
require a good pant ral background w ith specific experience.

o .  P l a n  ari a i ns t a l l a t i o n  well  and g l i n  i t  ws i i  ahead .
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CHAPTER 4

SURVEY OF POTENT1AL MICROF ILM USERS

4-1. General.

a. In order to develop a successful Army micropublishing system
considera tiom was given to user requirements and constraints. Accord-
ing ly, a survey questionnaire was needed to evaluate potential Army -

microfilm - u s e r s ’ needs , attitudes , and limita tions related to micro-
publications . This survey would serve as input to answering the what ,
when , and how to micropublish . To contribute this input , a clear
comprehensive survey was essential . A survey was needed that was
appropria te for personnel of varied backgrounds and talents Army-wide.
To assure maximum clari ty and comp le teness , a three part trial survey
was developed (Appendix G). Responses from this trial survey would be
used to shape a finalized edition , herein called the Revised Survey
(Appendix Ii). Trial survey findings would also serve as a check on
the revised edi tion . The trial edition was divided into Management,
User , and Potential User versions . Each respondent replied to only
one appropriate version . [n the three versions , information was
collected on current paper copy requirements; publications space and
handling needs ; and projected reaction to microform conversion .

b . The original trial survey was distributed to the majority of
major command (MACON) headquarters , where a l arge number of viewers
and viewer-printers were already in use. Responses from this group
w i e l d e d  i n fo rmat ion  on a v i t a l  group of l i k e l y  mic ro f i lm  users.  In
addition , because of the relatively static office environment of a
MACON headquarters it was ideal for use as a survey testbed . Tile
returned MACOM ques t ionna i res  revealed needed changes in questionnaire
content and format to build an improved , finalized edition (the revised
survey) . Nec’dod su r v ey  modifications were implemented following the
p rocessing and anal ysis of the machine-read trial survey answer sheets.
fh is revised sssrve was then readied for the more ex tens ive  Army-w ide
d i s t r i b u t i o n .

c . The revised survey ’s dis tribution inc l uded major FORSCOM units
in both CONUS z~ d OCONUS . In addition , the major  command head quar t e r s
sore r e s u r v e v e d .  Therefore , pe rsonne l  from MACON lev e l  down to the
firs t line t roop levels were able to respond to this second version.

d.  In con tras t to FORSCO M , TRADOC has different publication need s,
most often in hi gh usagcs ,training env ironments. Such environments
are not as prepared to accept micropublications without great pro-
cedural changes and special training- - rien ted equipment . Thus , TRADOC
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was excluded in the sus -~ ev dis tribution. Following preliminar y site
v i s i t s , i t  appeared t ha t  for i n i t i a l  Army m i c r o f i l m  c o nv e r s i o n , FORS(Ot~
units would he the better equi pped and least costli’ alternativ e .

e.  Data from the revised survey served several i mp o r t a n t  pu rp o s e s .
F i r s t , the  da ta  p r o i - i d e d  d i r e -ct input  t o  the  se l e ct i on  of a nsicropublish-
ing system prototype . ln ef fc -c t  , the sul-ve aided in answering quest ions
on p u b l i c a t  ion t i-p a , usage envi ronmen t , and conversion procedures for
m icropublishing. Second , much descri ptive information was revealed on
the needs and e n v i r o n m e n t  of a r ep r e s e n t a t i v e  cross-section of potential
I5OkSCOM and MACON users . This information aided in identif y i n g t h e
ts~~ essary configuration and demands of the  m i c r op ub l i s h i n g  sys t em . In
addi tion , by ob taining MACOM data from both the trial and ri -wised surveys- ,
i t  was possible to exrnnine response consistency , and to insure  r e l i a b l e
sa;spling . As a t h i rd  benef i t  , the survey yielded inven tors’ data on
c u r r e n t ly  a v a i l a b l e  v i e w e r s , proj ected needs for viewers upon convers ion ,
and types of publica tions used and stored .

4-d . Methodology 
- 

Original and Revised Surveys.

a. Di stribution and Returns.

(1) The orig inal  tr i a l  surv ey was a d m i n i s t e r e d  to four teen  MACON
head quar ters . One hundred cop i es of each survey version were mailed
to each of the commands appear ing  in Table 4-1 . Thus , a total of 1400
cop i es of each ve r s ion  of the t r i a l  survey were d i s t r i b u t e d . From
requested MACOM projections , i t was determined that 100 cop ies of
each survey version would be “more than adequate” to cover each command.
Overall response rates for each survey version were based on 100 copies
per command . Actual numbers of potential survey respondent s may have
been less at any one command . For the Management version the response
rate was l9°~ with 263 surveys being received . Microfilm Users returned
22’s, or 304 surveys and Non-Users of microfilm responded with 785 surveys
or 5t’°0.
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TABLE 4-1

TRIAL SURVEY DISTRIBUTION

US Army Forces Command
US Army Training and Doctrine Command
US Army Europe and Seventh Army
Ei ghth US Army
US Army Mili tary District of Washington
US Army Communicat ions Command
US Army Computer Systems Command
US Army Heal th Services Command
US Army ~ issi 1e Command
Development and Readiness Command (formerly Army Materiel Command)
US Aviation Systems Command
US Army Elec t ronics Command
US Army Tank/Automotive Command
US Army Test and Evaluation Command

(2) The total of the revised survey distribution was 8,792 question-
aslires . As with the trial survey, numbers of surveys distributed to
- artici pating units were based on projections . These projections were
determined from relative unit size and make-up , as depicted on organiza-
tional charts. Response rates were based on these projections . Actual
numbers of potential respondents may have been less in any one command .
Of the 7,592 revised surveys distribu ted to FORSCOM units , 4,308 were
returned for a response rate of 57c’s,~ Tile percent of return is illus-
trated in Table 4-2. It should be noted that all of the surveys shipped
from the ~th Air Cavalry Combat Bri gade , Ft h ood , Texas and a large
portion of Communications Command , Ft Huachuca , Arizona were lo st in
snipment and this data was unrecoverable. These were thus unavoidably
excluded from the analysis of data.

(3) One hundred copies of the revised survey were distributed to
each of t u e  12 MACON head quar t e r s  for a total of 1 ,200 (see Table 4-1).
The response rat e was 74~a with 889 surveys returned . As with the
tri a l survey , response rate is based on a projected number of potential
responden ts. Surveys from USARE UR and Ei ghth Army MACON headquarters
were combined and shi pped w i t h  those for  their constituent units to
aid in the overseas nailing process . Integration of these returns
necessitated a combined analysis of headquarters and unit surveys for
these two commands .
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TABLE 4-2

RE Vi SED SURVEY DIS TRIBUTION

FORSCOM UNITS

# COPIES
SENT RETURNS % RETURN

2nd Armored Division , Ft flood 840 424 50%

24th Infantry Division , Ft Stewart 780 442 57%

4 th Infan try Divis ion , Ft Carson 875 385 44%

82nd Airborne Division , Ft Bragg 840 597 71%

101st Airborne Division , Ft Campbell 920 562 61%

197th Infantry Bri gade , Ft Benning 350 167 48%

194th Infantry Bri gade , Ft Knox 455 335 74’5~

Ei ghth Army , units (Including MACON HQ) 730 574 79%

IJSAREUR units (Including MACON HQ) 1300 809 62%

6th Air Combat Brigade , Ft Hood 235 0 0%

Communications Command , Ft 1-luachuca 200 10 5%

Uncategorized 13
TOTAL 7090 4309 57%

b. Survey Coordinator Appointment .

(1) Before distributing the trial survey a request for appointment
of survey coordinators was initiated under the authority of The Adjutant
Ge neral , through the commanders of the m aj o r  commands. It was each
coordinator ’s responsibility to distribute surveys in a way that would
be representative of his entire headquarters . The coordinator was
also respons ib le  for c o l l e c t i o n  and return shipment of the surveys .

(2) Wi th the revised survey , c o o r d i n a t o r s  were appoin ted by the
u n i t  commanders , through the a u t h o r i t y  of the Commander FOR SCOM . For
the MACON headquarters , coordinators remained the same as for
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the t r i a l  snrwev . Coord ina to r s  were again responsible for distribution
and coIlect~~:r of surveys in t h e i r  r e s p e c t i v e  o rgan i za t i ons . This
s u r vey  d i f f ’  red f rom the  t r i a l  su rvey  in t ha t  a recommended d i s t r i b u t i o n
list of speri :ic elements within each FORSCOM unit was submitted to the
survey coordinator to assure r e p r e s e n t a t i v e  samp ling . U i t hin  each
organization, numbers of questionnaires to be administered to particular
elements were specified and appropriate quantities shipped . The MACON
head q u a r t e r ’ s d i s t r i b u t i o n  method remained the  same as fo r  the t r i a l
S U rv e v .

c. Survey Coordinator Instructions :

(1) In addition to the basic respondent instructions included on
the  t r i a l  surveY , each of the  th ree  vers ions  of the survey included a
spec ia l ly  prepared  i n s t r u c t i o n  sheet to aid the coord inator  in his
management of the survey a d m i n i s t r a t i o n .  In the i n s t r u c t i o n s  the
recipients of each version of the trial survey were def ined : Managers
were de f ined  as microfilm users serving as, installat ion commanders ,
branch  c h i e f s , company commanders , e t c . ;  m i c r o f i l m  Users included those
personne l o the r  than  managers , who were presently using some type of
microform system; and Non—Users included both managers and non—managers
having no personal involvement with any type of microform system .
Since the trial survey was answered on computer processable “Mark—
Sense ” answer sheets , i n s t ruc t ions  for  prepar ing these were added to
the coordinator ’s instruction page.

(2)  The revised survey , as wi th the t r ial  survey , also included
an i n s t r u c t i o n  sheet  for  the survey coordina tor . Since this edit ion
of the survey was shor ter , directly keypunchable , and produced in
only  one vers ion , i n s t r u c t i o n s  were much less complex.  - As in the
t r i a l  survey instructions , anonymity was assured and no identifying
personal information was requested .

d. Analysis Procedure — Trial and Revised Surveys . In order to
handle the volume of survey items and responses , the questionnaire
data was reduced and processed through automatic data processing .
Standard statistical procedures particularl y suited to survey data
were used to  reduce and analyze the surveys ’ re turns. It should be
noted that , response percentages reported for particular survey items
do not always equal 100%. For these cases the remaining percentage
is e f f e c t i v e  ~~~- accounted for  by the  “other ” or “no response ” ca tegor ies .
l (5r more s; e - c i f i c  response breakdown s fo r  key i tems , see Appendices  I
and J.

4—3. Findings .

a. General. Considering that the response rate amounted to 19Z
(Management~~. d 2~ (tsc-rs), and 5(~ ( N o n — u s e r s )  f o r  t he  t r i a l  survey
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and 57% (overall) for tile revised , returns adequate l y r ep re sented  the
total universe of Army users and potential users of microfiche. In
the following report of the survey findings onl y t h e  more si gn i f i c a n t
f i n d i n g s  are repor ted .

b .  Tr ia l  Survey (Management V e r s i o n ) .

(I) Consolidation of the data provided information regarding cur-
rent  paper f i l e  sys tem needs and procedures .  For management ’s current
paper f i l e s , i t  was reported tha t  r e fe rence  p u b l i c a . ions and numbered
directives consumed the largest percentage of total available file
space (from 20-30°). Reference catalogs and correspondence comprised
the second largest category of occupied space at a reported 10- 0’~- .
Questions regarding the kinds of personne l involved in file- naintenance
suggested t ha t  personnel  in grades GS3 - ( S  w e r e  ass i gned t h e  la rges t
percentage  of t h i s  a c t i v i t y  and grades  h i  — W 4 , the  l e a s t .  A l l  other
c lasses  of personnel had some repor ted  f i l e  n i a i n t er i a n c e  ac t  i v i ty
between these two groups. File maintenance time was determined to be
1 to 3 hours per day for those grade l eve l s  who had the grea ter  involve-
ment .

( 2 )  Survey i tems desi gned to ob ta in  the amount of filing equipment
in the  work areas ind ica ted  that  secured and unsecured two drawer and
four drawer f i l e s  exis ted  in average frequencies of 0-4 u n i t s .
Automat ic  and bookshe l f  f i l e s  were present  at an average of 0-2 uni ts
in each work area .  These reports on filing equipment emphasize the
possible space saving feature  of microforins . This data w i l l  in f luence
the se lec t ion  of document types for future  microform conversion .

(3) At some headquarters survey si tes , m i c r o f i l m  products  were
alread y av a i l a b l e .  Inquiry  into the amount of f i l i n g  space these pro-
ducts demanded , determined that microfiche , aperture cards , and roll
films , where used , consumed 0-5 inches of filing space each . Car-
tridge filing inches ran from 0-5 up to 45-50 inches. For all types
of microfilm products in use , tile most frequentl y used reduction
rat ios were reported to be 24 :1  and 48:1.

(4) In determining the extent of managerial personnel experience
wi th micro film , related survey items revealed that the greatest
experience had been with microfiche and microfilm cartrid ges , and
t h a t  35-15% of the  respondents  had at least  some microform involvement .
Forty—four percent of responding managers reported that from their
v a n t a g e  poin t , pos i t i ve  user  r eac t ions  was ev ident . For the  r emain ing
36~- of the managers , user reaction was viewed as either uncertain (21%)
“u n a c c e p t a b l e ” (1 6% ) , or no response was g i v e n  ( 16% ) . Viewers and
viewer-prin ters , where available , were v i ewed as s a t i s f a c t o r y  or very

34 

—~~~~~~~~~~~~~~~~ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _



r - - - ------_._ ._—_—___
~~~~~~~~~~~ —-——----—_——_-.—_._.-—,---—.----—--- -- - -

satisfactory by 50% of the managers , wh i le other s responded unsatis-
f acto ry (15%) or uncertain (13%) . Microform t r a in ing  was considered
non-exis tent or inadequate by 38% of the respondents. Other respon-
dent s reported t ra in ing  to be in the “adequate ” (25%) or uncertain
(23%) categories .

(5) M i c r o f i l m  was thought to have a beneficial effect on work
production by 29% of the  managers .  Th i r ty - four  percent of the managers
fe l t  microforms would have no e f fec t  on work production , while 16%
believed microfor in s would have an adverse effect , Expanded use of
m i c r o f i l m  was bel ieved benef ic ia l  to work production by 26% of the
managers , to have no effect by 43°c and to have an adverse effect  by
24 °c- .

(6~) When asked how o f t en  a paper copy of a publ ica t ion was required ,
managers responded as fo l lows :

% PAPER COPY REQUIRED % MANAGERS

1-5% of the time 48% -

More than 5% 29%

No Response 23%

The maj ori ty of managers (59%) reported use c-f microf i lm at least
occasionally in their work , and others responded that they used micro-
film often (9%), or very often (5%). Twenty-two percent were not using
microforms at the present time . The office environment was indicated
as the most frequent microform usage area.

(7) Twenty-four percent of the respondents replied tha t  microfi lm
was produced in-house.  An addi t ional  24% indicated sources other than
contractors , as the i r  f i l m  suppl ier .  S t i l l  others (21 % ) did not know
the suppl ier .  Fif ty percent of the managers revealed that  in-house
reproduction capabilities were also present . If an extended use of
microforms was initiated , most managers projected a need for at least
1-2 more viewers  and viewer-pr inters , in addition to the 1-2 unit
average number now in place per s i t e .

c .  T r i a l  Survey (User Ver s ion ) .

(1) This survey version was intended to include all microfi lm
users o the r  than managers . Amount of da i l y  on- the - job  m i c r o f i l m
usage for the  user group was reported as SOMETIMES (50 %) , OFTEN (25%),
or VERY OFTEN (14%) wi th  only 8% responding NEVER . The average
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amount of time per week committed to using micro forms arnounte.I to i--5%
of t h e  t o t a l  work w e e k .  The t r an s i t i o n  t o  m i c r o f i l m  from ha rdcopy  was
ra ted  not d i f f i c u l t  or very easy by 65% of th i s  group . S i x t y - - s i  x i c r c e n t
however , i n d i c a t e d  tha t  they did not have a contributing Voie~ in  t he
m i c r o f i l n  c. n v c r ~ io n program . Tra in ing  received dur ing t h i s  convers ion
was co ns : dcred . .de 1uate by 47% and insufficient by 42% . Overa l l  , f i f t y —
one percent of the  user group be l ieved  t ha t  wo rk  was easier with mi cro--
f i lm , w h i l e  - 14 % fax - - red paper p u b l i c a t i o n s .  I f  f u r t h e r  p u b l i c a t i o n
conv er sion sh ou l d  occ ur , 31 % of the  u~~1-r r e sp o n d e n t s  expected work w o u l d
be eas ier .  Other users  exp e cted  w e r e  t more i i f f i cu l t  50%) or were
u n c e r t a i n  (38% i .

( ) In p rev ious  u s - i g e  ot ~ m i c r  - i lm r aect s , us .  To had deve lop ed
cer ta in  needs and ore fe :-cnccc  ~1: - - ich,. ( 10 i s  i ~~‘rt e- J t o  i-c
the most used type  of mi~ :- of  im tel i - ’ s ~ - - !~~ e i t  r~ u~- c- - 58%) and
pcrture cards at 15%). i’ -~:- - .sho~ ~~: i . . : :  ‘_~~~~ ,.‘ w:c- : - r ~~fer r c d , 1

s1:~ ht pre ference  for  eartr:J geo ~ ~as i n d i ~ ~ted  ev e r  m i c r o f i c h e
5T%) . Reduction ratios ‘f 2-2 :1 :lrn~ 

- . , -ut a pr e f e r e n c e
for  2 4 : 1  war  reported b y n~ost oser . . ~ d.. si re ~~~ posi t 1 v~ m i c r o f i l m
images was suggested over  n egat  im;i oc~ W i l o  using m icrofi lm
t o o  look—up tasks , ha l f  the rcspunder t s fe lt nat :or copy was also
needed 1% of the t ime and h a l f  i t - I i c O 1-~~ e m - n :- i : i  5 % .  hS -n paper
copy was needed , the reasons most e tt e ~ g m -  em: were for  ‘:abiii g nota-
t i o n s  or to forward to a requestor.

(3) Most i n d i v i d u a l s  r e l a t ed  tha t  the  e x i s t i n g  v i e w e r  equi pment
was located in a central offici area . This \- iewer locat ion was
believed satisfactory by most users . The q u a l i t y  of these exist ing
viewers was also considered adequate for most user ’s needs.

d. Trial Survey (Non-User Version).

(1) All headquarters non-users , i n c l u d i n g  managers , responded to
this version. In questions establishin g which pape r documents were
receiving greatest use , 71% of the non-users reported numbered
publications (e.g., ARs , This), as high usage documents. Forty-
ei ght percent reported management dat:-. report s (e.g. , SII1PERS)
in the hi gh usage category . Least  used paper documents for thi s
group  were supp ly ca ta l ogs and te c h n i c a l  b u l l e t ins , w ith o n l y  1%
and 3 , respect  i v elv , reç n-m -t i n g  f r e q uen t u se .  Such u sage i nf o r m a t i o n
w i l l  aid in determ i ing in ! t i a l  pub i i cat -i on sd ect i o n s  for mi c roform
con ver .- i o n .

( 2 )  W i t h  mi cr op ub l i c a t i ons , 37% of the non-users  P1~O ) e C t e i  t h a t
a paper copy w o u l d  be needed for 1 to 5’~ of all l o o k - up s .  S i x t y- on e
p&-rcen t pro )  ect t-d a paper copy neod wit nt- re than ~~ of a l l  look —

i m p s  . When p t ib l  m e a t  iono si-r u  m i sc . ! , t h e  nor t i - e u m i e n t  usage area was 
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the  general  o f f i c e  environment . P u b l i c a t i ons were least  used in f i e ld
e x e r c i s e s .  A l t h o u g h t h i s  group was not c u r r e n t l y  us ing mic ro fo rn s ,
b l% i n d i c a t e d  some mic ro fo rm usage elsewhere . This prior usage was
repor ted  to b~ mos t l y  w i th  f i che  and least  w i t h  aperture cards.  In
observing others using microforms, most non-users observed favorable
reaction toward the features of microform products. Wheii asked about
thei r w i l l i n g n e s s  to try microforms , 88% of the respondents replied
“Yes ” and 10% responded ‘ N o ” , ind ica t ing  some open ground for ’-user
educat ion . User education , properly adminis tered could k ind le  the
needed enthusiasm and acceptance to maximize the success of micro-
p u b l i s h i n g .

e. Revised Survey - FORSCOM Units Data.

(1) As an extension and refinement of the orig inal survey , the
revised  ve r s ion  exp lored the speci f ic  needs and handl ing requirements
of paper publ ica t ions  for the potent ia l  microform user. The greatest
number of survey respondents , 64%, fell within the E4 -E7 enlisted
grades , and the 03 o f f i ce r  grade. Army branches most represented
included Quartermaster - 15%, Field Artillery - 10% , Adjutant General 4
- 10% , Infantry - 9%, and Signal - 8%. The majority of the survey

respondents were either at the Company/Battery/Troop level (31%), or
at the Battalion/Squadron level (20%).

(2) Troop un i t s  w i t h  a mission to be ready for deployment on very
short notice or “quick react ion un i t s ” , were determined to have special
viewer requirements. These units would likel y require a dual voltag e
viewer designed for severe service use.  In questioning whether the
survey respondent ’ s u n i t  was of t h i s  “quick reaction ” var ie ty ,  79%
responded , “Yes ” , lt ’~ “No ” , and 5% “Did Not Know . ”

(3) In addition to viewer requirement s it was necessary to
determine specific publications for initial microform conversion .
Related survey items revealed tha t  56% of the respondents reported
the Army Regul at i o n its  the i r most used publication . Technical Manuals
were reported in the most used category by 18%, and Field Manuals by
8% of those surveyed . The rankings of high usage publications are
shown in the  f o l l o w i n g  t a b l e  with percentages of respondents reporting
each.
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TABLE 4-3

MOST USED SECON I) MOST USED THIRD MOST USED
PU B L I CA T ION8 PUBLICATIONS PUB L I CAT iONS

o 0- o -
~

PUB RESPOND ENTS PUB RESP ONDENTS PUB RESPOND ENTS

AR 56% VA Cir 13% VA Pam 14%
TM 18% VA Pam 13% FM 10%
FM 8% FM 1 2% VA Cir 9%

AR 10% MISC Pub ~%
TM 9% TM 7%

The most used p u b l i c a t i o n s  under f i e i d  c o n d i t i o n s  we re repor ted  to be
the  Fie ld  Manual , T e ch n i o t l  Manual , and Army R e g u l a t i o n , in t h a t  order .
It should he noted t ha t  t h e  h igh  usage  f i e l d  p u b l i c at i o n s  a lso appear
as hi gh usage items in garrison . T~~ s f i n d i n g  re inforces  the  need for
a mi c ropubl i sh ing  sys tem respons ive  to both  e n v i r o n m e n t s .

(4) It was necessary to determine how the characteristics of micro—
pub l i ca t ions  would a l t e r  current paper copy using patterns . Certain
survey items addressed t h i s  issue . Army R e g u l a t i o n s  and Technica l
Manuals were presented as those publications taking longest to receive
after ordering . These publications were reported to take from 6-12
weeks by 48% of the respondents .  Other respondents exper ienced
g r e a t l y  varied order-receipt  t imes . Fo r ty -e igh t  percent of the
respondents indicated at least the occasional requirement to order
greater quantities of publications than needed. This action seemed
to indirectl y assure receipt of adequate quantities . Adequate quan-
tities , however , were not always on hand . Seventy-two percent
responded w i t h  f requent  or very f requent  needs for p u b l i c a t i o n  shar ing .
Greatest  number -of -copy  requirement s were ind ica ted  for  Army Regu la t ions
by 31% of the respondent s , F i e l d  Manuals  by 12% and Technica l  Manua ls
by 27% of those  surveyed .

(5) For c e r t a i n  types of or g a n i : : : t i -m a l  u n i t s , such as Ordnance ,
- \ r nn r , Av i at ion and F i e l d  -\rt i l l  cry , respondent  s repor ted t ha t  pi ib l  i c a—
t i o n s  were o f t e n  los t  or rendered unusable 1w b e c o m i n g  dirty, torn , or
wet. Here t he  hi gher  d u r a b i l i t y  and qui ck p r e pa r a t i o n  q u a l i t i e s  of
m i c r op u b l i c at i o n s  would be of gr eat benefit.

(6) ~c - v e n ty - e i g h t  percent  of t h e  r e sponden t s  e i t h e r  o f t e n  or
o c c a s i o n a l l y  made sr i  t t e n  not c-s on p~ I i  i c -mt ioiis . In addition .
rc : ior t ed  o f t e n  or occa s iona l  use of ::h i i c u t  i o n s  a t  home for  ztujv .
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These p u b l i c a t i o n  handling trends will need to be addressed in user
training and viewer selection . Further discussion of publication
handling will be found in Chapter 7.

i7) Respondents were requested to project their work area micro-
form viewer needs under various possible conversion conditions . Most
respondents (58%) reported a need for 1-2 viewers in their work area
if all administrative publications were on fiche. If all doctrinal
publications were on fiche 57% reported a need for 1-2 viewers. With
all equipment publications on fiche a projected need of 1-3 viewers
was suggested by 60%. Should all supply publications be placed on
fiche , 54% responded with a need for 1-2 viewers . Other responses for
projected viewer needs varied greatly. No viewers were required by
some individuals in certain publication categories since no publica-
tion usage was involved .

(8) Currently available viewers in the surveyed FORSCOM units
appeared to be minimal . Fifty-seven percent of the respondents reported
no viewers in their work area, and 33% indicated only 1-2 units (see
Appendix J ) .  This info rmation suggested the extent of viewer and
related training needs for the IMPACT user field test and for any
subsequent implementat ion .

(9) Most respondents indicated some prior contact with a micro-
form product. Forty-ei ght percent used microforms before and thirty-.
six percent observed others using the product . These prior experiences
appeared to generate a positive attitude toward the use of micropublica-

- 
tions . By statistical analysis , it was determined that 54% of those
respondents who had used microforms before, were also those who pre-
dicted positive user reaction . Overall , 76% of those responding,
projected positive user reaction , and 78% predicted improvements in
organizat ional  work production.

(10) Although most respondents could see the benefits of micro-
publ i sh ing , certain benefits were reported to be more importan t than
others . Space savings , faster look-up and no change-page-post ing
were listed as the greatest benefits. The strongest reported secondary
b e n e f i t s  were the capability for a larger reference library , and less
bulk for field carry .

(11) The usual frequency of change-page-posting was reported by
7 2 % of the respondents to be , “as received.” This high frequency
reinforces the reported belief that this would be a primary area to
benefit from micropublishing. With micropublishing, change-page-
posting would be reduced to replacement of the affected publication
microfiche , with a new updated microfiche.
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f . Revised Survey - Major Command Headquarters (MACOM ) Data.

( 1)  M o st  of the respondents from the MACOM group were civilians
(/3%). Officers tomprised 5% of the  group and the  E7-E8 enlisted grades
accounted for 1%. Significant findings for the MACOM 1-IQ group suggested
tha t  Army R e g u l a t i o n s  were the most used publication type by 75% of
those responding , while DOD Reg-Manuals , PA Circulars , and VA Pamphle ts
were also listed as high usage . Very f~w responses were elici ted for
the use of technical  or suppi literature. Greatest copy requirements
were reported for Army Regula t ion s  by 56% of those surveyed . Sixty-
eight percent responded that Army Regulations were also the most used
publications in the work area reference library.

(.2) Occasional need was reported for ordering more publication
copies t han  requ i red  to assure  ad e q c mu te  q u a n t i t i e s . Four to s ix  weeks
sits the most of ten  indica ted  rece ip t  t i m e  for p u b l i c a t i o n  o rde r s .  As
presented earlier ir. th i s  report , FORSCOM un i t s , on the average ,
experienced twice this order time .

(3) The need for publications sharing or for writing notes
di rec t ly  on publ icat ions was reported “infrequent l y ”/ occas ional ly ” by
the major i ty  of th is  group . In contras t to users of technical manuals
in FORSCOM un i t s , MACOM publication users rarely encountered dirty ,
torn , or wet publications .

(4) The MACOM ’s as a group tended to include more individuals
with prior microfo rm experience than any of the FORSCOM uni t s .  F i f ty -
three percent indicated some prior  usage. Perhaps higher grade levels
and greater experiences of MACOM personnel have contributed to this
resu l t .

(5) Existing microfilm viewer equipment was similar to the
FORSCOM units. Sixty-five percent stated that no viewers were
available in their work area, while 27 percent indicated one viewer
in their shop .

(6) Fifty-nine percent of the MACOM respondents indicated a
definite positive reaction toward using micropublicatioris, while 62%
es t imated  p o s i t i v e  e f fe c t s  on work  p r o du c t i o n .  The greates t  perceived
micropub lishing benefits , :is wi th FORSCOM respondents , were space
savi ugs in-house and in ti-me field , and no change-page-pos t ing.

4-4. Discussion.

a. The combined analysis of the ori g inal and revised surveys
revealed much information re~ ;m rd ing the  cur ren t  Arm y System of u s i n g
paper puh i ic ;mt ions . Comb i n~ u~: b o th  surv  e , over n , OO~~ Arm ’ personnel

40

I



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

were queried covering a wide  va r i e ty of grade and occupational catego-
ries . Army military and civilian personnel were given an opportunity
to discuss the relative merits and failures of paper publications .

b. In most MACOMs and in a few FORSCOM units there were a number
of individuals with current microform experience. For the majority
of these respondents positive op inion was indicat ed toward the opera-
tional features of microforms . Few difficulties were reported in
converting to microforms or in learning to use microform equipment .
These findings suggest that micro forms can and do work in certain
Army environments. In the private industrial environment the
economic and operational benefits of micropublishing have long been
estab l ished . It seems reasonable then to exp lore further Army usage
of ti -me nedium .

c. The surveys revealed that regular publication users are not
conten t  w i t h  many of t i - me h a n d l i n g  f ea tu re s  of paper documents .  The
most serious operational comp laints centered around s torage requi re-
merits , untimely receipt of publications , changes to publicat ions , and
inadequate  copies . These problems are among those that can be addressed
by micropublishing .

d. Sparse microfiche viewer availability was reported by FORSCOM
respondents and later confi rmed by field site visits. This finding,
coupled with proj~~cted viewer needs from the survey establishes a
realis tic overviei~i of future viewer requirement s during imp lementation .
Iii functional areas other ti-man supp1~’ , where microforms are curren tl y
in use , levels of responsibil ity for viewer procurement must be
determined at a later date .

e. In reviewing many of the unsolicited survey comment s, some
Imitterns seemed discernible. For the most part , negative comments
were based on lack of knowledge or misinforma tion about the features
and options available in a micro form system. In many cases , respondents
were unaware of portable viewers for field use. Other respondents did
no t under st and how microfor m s were hand l ed and s tored . Indeed , some
responden t s  had never encountered  m i c r o f o rm s at all , and expre ssed
typi cal apprehensions toward a new med ium . On the other hand , p o s i t i v e
comments  ipp ea red  to be based on some contact or experience with micro-
f o r m s . Once beyond t i - me  new produc t  i r t r o d u c t i o n  pe r iod , most i n d i v i d u a l s
recogni  :ed tha t  a per iod  of zt dj  c I s t m e r ~t would fol low . Ib is adiustment
pe r iod  was then  seen to he f o l l o w e d  ~~~~ a p e r i o d  of accep tance and then
one of preference . Overall , the surveys suggested that a predisposi-
t i o n  for micropub lishing does exist in the Arm y , especiall y in the
adminis trative area. Greatest resistance appeared in the functional
areas of main tenance and training where more dramatic operational
changes will be required .
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f .  The surveys have con t r ibu ted  v a l u a b l e  i n f o r mat i o n  toward tai lor~j u g  the  IMPACT sy s t em to user needs. Ini t ial  publication selection for
conversion will include mm -mos t f i e l d  recommendations from the surveys.
Special environmen tal needs of all potential users m-.i l l  be considered
in reader sL-l ection and placement . Particular emphasis will ‘c given
to eliminate current paper copy problems . Further , a successfu l micro -
forms imp l emen ta t ion  w i l l  need to be fortified with the ri gh t b lend  of
user educa t ion  and command support .

g .  Throughout  the i m p l e m e n t a t i o n  an e f f o r t  shou ld  be ;nade to
hi gh l i g h t  and r e in fo rce  sy stem bene f i t s  for the user as t hey  m a t e r i a l i z e .
This abilit y to demonst ra te  immediate user benefits will aid in p o s i t i v e
n t t i t u d e  deve lopment  and successful  convers ion . The s-mi rvevs , in effect ,
es t ab l i shed  a b a s e l i n e  from which to observe and h i gh l i g h t  the  ben c- f~ t s
of the  r~rototype 

syst em . A user  q ue s t i o n n a i r e  imd n i ni st er ed - i t the
comp l e t i o n  of t h e  ei g h t  week User  F i c i c i  Test ( d i s c u s s e d  in  C n u p t e r  7)
w i l l  i n d i c a t e  user  r eac t ion  to the  p ro to type  -~y St e m  i i i  a t a c t ! ’ a l
b rigade envi ronment .

4-S. Summary . Two surveys were d i s t r i bu t ed  to Army pe r sonne l  to
eva lua te  p o t e n t i a l - m i c r o f i l m  user needs and a t t i tudes .  The f i r s t
survey was d i s t r i b u t e d  to 14 maj or coimnand head q u a r te r s  (MACO Ms) and
the  other to certain MACOMs and selected FORSCO M uni ts . In this
way a representative cross-section of potential MACOM and FORSCOM
users was considered . S ig n i f i c a n t  f i n d i n g s  inc luded  an uncover ing  of
genera l l y favorab le  a t t i t u d e s  toward m i c r o p u bl i s h i n g ,  a long  w i t h  a
small  bod y of res i s tance . Army Regulations were reported as the most
used and most recommended p u b l i c a t i o n s  for ear ly m i c r o p u bl i s h i n g .
Ordering and usage problems for ARs and other h igh  usage publications
we re surfaced . E x i s t i n g  viewer equipment and related training were
considered m i n i m a l .  Mic ropub l i sh ing  benef i t s  were recognized in
space savings , fas te r look-up , and e l imina t ion  of change-page-
posting . Although prior microform experience was sli ght for most
personpel , respondents in general expressed a w i l l i n g n e s s  to try the
medium . -~~
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CHAPTER 5

PROTOTYPE SELECTION

5—1 . General.

a. The Adjutant General’s Memorandum For the Project Director ,
Project  IMPACT , dated 6 February 1975 , cha r ter ing Projec t  IMPACT ,
includes as a main object ive (paragrap h 3 c ( 6 ) )  the design and evalua-
t ion  of a nic ropublishing prototype system (Appendix A ) .  Funds
allocated for this system (leases and/or services) were initially
estimated at S177 ,192.OO (paragraph 4d(3)(b)). The decision , whether
to spend these funds to lease a sys tem fo r  an in—house opera t ion  or
to c o n t r a c t  f o r  a to ta l  service approach , was to be reached through
a comparat ive cost benef i t  analy sis. Althoug h the above Memorandum
recommended a COM oriented micropublishing system (based on earlier
ad hoc study conclusions), the final selection of the prototype was
also to address other micropublishing techni ques if they could meet
the required HQDA publ icat ion needs.

b. In orde r to make a reliable decision on which micropublishing
system should be recommended as the VA approach to conversion of its
applicable documents , project participation in the data collection of
thruput times and costs was deemed mandatory. That is, since the
decision on how to micropublish would be based on a cost benef i t
analysis , extensive and complete empirical data were needed . Because
the micropubl ishing systems which had been inspected in the reconnais-
sance phase did not meet the DA requirements , although some elements
were general l y applicable to the DA concept , they by th emselves were
inadequate and/or unreliable regarding the specific data required .
The same situation was encountered when analyzing manufacturers ’ claims ,
which were overly general and did not address the DA design problems
of interfacing other subsystems . Concisely restated : no micropub—
lishing system currently existed which could meet the Project ’s require-
men ts for  either analysis as a prototype or eventual implementation
into a full operating system .

c. At an early stage of the study the textual and graphic com-
position ci ~QDA publications was identified and quan tified through
spot surveys and inspection of actual production records. As was
stated in Chapter 2, the majority of requests submitted for publica-
tion and/cr republication contained extensive graphics mat erial
(photos , line—drawings and halftones), and a large percentage of
these requests were subject tc frequent changes in the original
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document ’s material. These points emphasized two mandatory capabilitie s
which must be considered when selecting an Army niicropuhlishing system .
Firs t , i t  must  have the  capab i l i t y  to h an dle t he i nc l u s i o n of mu ch
i l l u s t r a t i v e  m a t e r j a l  - both as f u l l  s ing le pages and as merges of tex t
and illustrations on a sing le page. Second , it mu st in cl ude a r ap id
thruput production capability to expeditiously return updated and changed
pub l i ca t i ons to the f i e l d .

d. Of the various techniques investigated , two separate micropublish-
ing processes were available for conversion of exis ting publications and
for crea t ion of now docume nts which include illustrations . One is the
conventional micro -republishing method of micro-photographing old paper
copy or p la te-ready paper copy. The second is through sophis t ica t ed
COM f i l m  recording w i t h  computer  c o n t r o l l e d  merg ing of di gitized text

m u d  any  associa ted  i l l u s t r a t i o n s . There fo re , in respect to th2  manda tory
r L a u i  cement  to hand le  convers ion  of text  wi th i l l u s t r a t i o n s, t~ie micro —
~
- 

~-u b l i sh i n g  process ro~ im i r e s  t i -me f u l l  range of p u b l i s h i n g  t a sk s  to pro-
d U C - s  a photograp ha b l e  page . Whereas , COM process ing  must  di g i t i : e  text
through keybo a rd ing  and p repare the associated illustrations for negatives
moun ted on merge slides . The second mandatory capability of a selected
sys tem is the expediting of changes made to current publications. In
the conventional micro - republishi ng techni que , wheneve r addi tions to,
deletion from , or changes in text occur on a page , they can cascade any
f o l l o w i n g  data through many success ive  pages .  This “domino ” e f fec t
obviousl y greatly affects the cost of any change since each affected
page mus t be redone through the total  process for creating a photograph-
able page . COM-based micropublishing handles these actions by changing
the data base and automaticall y repaging the affected data to offset
the cascade effect. Ti-m is can si gnificantl y reduce the cost of changes
and shorten the time lag from “change to reissue” of publications .

e. Since the two above system capabilities were deemed mandatory ,
the selection process was greatly condensed . This did not mean that
other requirements would be excluded ; onl y that the credentials of any
system must address the two prime prerequisites if it was to be con-

~idered . Having identified the two basic system choices for a prototype,
the method of i ts opera t ion , either in-house by Projec t team members or
throug h contract services , was then determined. TI-m is choice was
valuated on a comparative cost benefit basis as well as production

r e -j u i r e m e n t s .

44 

- - -~-- -~~~~ - -- - - - -—
~~~~~~~~~~~~~~~~~~~~~~~~~

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



S- . .  S e l e c ti o n  Process.

a. I n -srder to e s t a b l i s h  the parameters for a f i n a l  s e l e c t i o n  of
IMPACT ’s m i c r - :p u b l i s h i n g  p ro to type  sys tem , several  areas of the  recon-
naissance effort needed to be addressed . Before it could be determined
“HOW” the D epar tment  of the Army should micropub l ish , it was necessary
to specif y the  “WHAT” and “WHEN” to m i c r o p u b l i s h .  Previous chap t ers
have noted mandatory considerations relevant to these two questions.
This  sec t ion  h i l l  fi rst concen t ra te  on these points ;  next  apply them
as sys t em d e l i m i t e r s ; and then  present the f i n a l  s e l ec t ion  process in
d e t a i l .

b.  WHAT to mic ropub l i sh  is the  dec i s ion  concerned w i t h  s e l ec t ing
t h a t  portion of the HQDA publications universe which should be converted
to m i c r o f i l m .  The WHAT must meet two c r i t e r i a :  f i rs t , they must be
t e c h n o l o g i c a l l y  and economica l ly  ab le  to be converted from present
hardcopy forms to mic ro f i lm , and secondly , there must be no reduction
in the level of efficiency of its ultimate users in the performance of
their duties .

c. The annual HQDA publ icat ion universe was defined through an
ex t rapo la t ion  of the job-by- job  dat a recording of the calendar year
1975 f i r s t  quarter ’ s publ i sh ing  requests . This data was obtained
through a j o in t  effor t  on the part of operational publications
personne l in TAGCEN and the Project IMPACT s ta f f . From the analysis
of th i s  data base , in conjunction with information on production costs
gained in the reconnaissance of users and vendors in the micropublish-
ing arena , i n i t i a l  es t imates  of the s ignif ican t cost savings of micro-
publishing were supported. Although large savings in the conversion
of hardcopy to microfi che appear to be in distribution and storage of
publications , the production of microfiche must first exist in order
to realize these inherent savings . Therefore, IMPA CT ’ s prime concern
is with the costs of producing publications in microfi che over those
of conven tional hardcopy.

d . It was from the project’s composite data base analysis that
the requiremen ts of any selected micropublishing system design were
established . The data base is composed of three separate data inputs:

(1) The STARPIJBS report (Study of the Army Publication System)
of January i~~~5.

(2)  .-\ z anua l  survey sampl ing  of HQDA documents through a random
technique .

(3) A tabulation of the IMPACT data base elements secured through
the  1975 f i r s t  qua r t e r  records of j ob requests for publication.
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A c o m p o s i t e  of these separate inputs is presented in the following
breakdown of j ob  requests  by f u n c t i o n a l  type :

- TABLE 5-1

HQ DA PUBLICAT I ONS REQUES TS
(BY CATEGO RY*)

I I I  I I I
9 . l % * *  2 3 . 4 %  55 .4%

Arm y R e g u l a t i o n s F i e l d  Ma nu als  Tech n ical Ma nua l s
De par tment  of the  Army TOE ,E-TDA-CTA Technical  Bulletins

P a m p h l e t s  T ra in ing  C i r c ul a r s  Supply  B u l l e t i n s
D e p a r t m e n t  of the Army

Ci r c u l ar s

~Cat e g o r i e s  are d i f f e r e n t i a t e d  on the basis of degree of illustration
i n c l u s i o n s .

**categories do not to ta l  to 100% , s ince  sma l l  numbers of other p u b l i c a t i o n
ty pes were not included .

A n a ly s i s  of Table  5-1 data points  up two areas pertinent to micro-
publishing conversion . First , category I , al though it is only 9%
of the total expenditure , represents over $10 million in costs. AR
type publications are largely straightforward text without graphics
inclusions and as such are natural candidates for any inicropublishing
technique . Second , category III at over 55% of the annual publications
cost is  a prime candidate for conversion consideration , if the  mate r ial
economicall y lends itself to the technique . Since TM type publications
contain over 51° graphics pages , the techni que must understandably have
a hi gher level of sophis tication than that used for ARs .

e. The second important considerat~~ n is publica tion volatility ;
that is , how many documents have changes over their life-time , and how
oft en or how extensive these changes are over a year ’s time . Empirical
ex trapolative data indicates 37~- of a1 l job re jucsts for first quarter
1 ~r5 were chanCes to  on g i n a  I documents and that t i - me  average number of
pa ges per change  was 2~) ( a n  average  document  l e n g t h  of t h e  p r oj e c t
s a m p l e  is 75 p a g e s ) .  The f o r e g o i n g  i n a l v s i s  and pa rag raph  5-2 d  d e f i n e d
the  r ange  of p u b l i c a t i o n  c a n d i d a t e s  for  c o n v e r s i o n , t h a t  is . t h e  WHAT
to m i c r o p u b l i s h  and in  w h a t  a n t i c ip a t e d  breakdown : 9~ AR types , 23’~
F’I types , and S5~ I’M types and 13~ o the r  ty p e s .

F . WII i ; ~ to mic ropuh l ish i s  par t i a l  1-o - I e r i v e d  from t h i s  same d a t a
h a s e .  O b v i o u s ly , to conver t merel y for t h e  sake of conversion i s  not
economica l  . But , s i n c e  o r )  Ci mm 1 doc m n e n t  c r e i t  ion  has h i  gli cos t
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whether  i t  is produced for hardcopy or microf iche , th is  area does become
a prime candida te for WHEN to micropublish documents. Based on the
empirical data , 37% of annual job requests are for changes to original
documents. The high costs for changes , as previously noted , occurs
because of the possible “cascade” effect which results when additions
or deletions change the location of text on successive pages . The
WHEN to publish , therefore , further refines the WHAT to publ ish range
of conversion candidates to those ARs and This which are new publications
and those which have changes in excess of 10% of the total pages .

g . The WHAT and WHEN of micropublishing have confirmed the two
mandatory capabilities of a system design . The system must be so
designed that it will be able to handle the full scope of illustrative
material , and expedi tiously handle the problems of changes to original
publications . With this criteria established , the “HOW” to micropublish
can be addressed .

h. As previously noted in the data captured from the current micro-
publ ishing world , the applicable microfiche production techniques of the
technology which meet VA requirements can be separated into two general
fields : conventional and Computer Output Microfilming (COM) processing .

(1) Step-and-Repeat - the older more conventional micrographics
approach to micropublishing is actually micro-republishing , in that it
microphotographs camera-ready copy or hardcopy originals by mean s of a
step-and-repeat camera . This is a photographic process which advances
the film in discrete increments. Each individual frame (page) is
sequentially recorded on a microfiche (4” x 6”, 105mm film). Today ’s
level of development has highly automated and accelerated the thruput
of this technique .

(2) COM - Computer Output Microfilming employs mini-computers to
drive a recording camera which also moves the film in discrete incre-
ments to successively place each page (frame) onto a 105mm film .
Instead of photographing a paper copy, this operation photographs
text after it has been disp layed on a CRT . As applied to the needs of
true micropublishing , this technique requires extensive software
programming and hardware innovation beyond the simple COM app lications
that are used as substitutes for off-line computer printers. In
order to merge associated illustrations with text , an even higher
l evel of software/hardware is required .

i. Having defined the two possible approaches in equipment/systems
for prototype consideration , a decision on who should operate the
selected system and where it should be done was made . Two basic
choices were possible . The operation of the prototype could have



been either by service contract at a vendor ’s plan t or by IMPACT per-
sonnel a t  an in—house location . IMPACT ’s decision was determined
throug h the  “yew S t a r t ” except ion process , per AR 235—5 (see Appendix K).
Simply illustrated , this diagram depicts the sequential process of
s e l e c t i o n .

IN— H Oi’ SE
OPERATI ON

/ _ _ _ _ _

C \SIC

~~~

OICF< 

~~E~~~~~ N

N (STEP-AND-REPEAT )
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To resolve the  f i r s t  leg of the dec i s ion  process , the fo l lowing  mat r ix
was enployed .

TABLE 5-2

SYSTEM COMPAR I SON

PROTOT Y PE ALT E RNA T IV ES

COM WITH CONVENTIONAL
PROTOTYPE REQUIREMENT S ILLUSTR A TION MERGE STEP-AND-REPEAT

Maximum Thruput Rate X*

Easiest Change/Up date X

Flexible/ Modular  Equi pment X X

Lowest Production Cost X

Compatible GPO Linotron
(photocomposition) X

Fewest Operating Personnel
Requirement ‘ 

X

Lowest Equi pment Cost X

Minimum Number Production Steps X

*H ~(~~ markings indicate comparative advantages.

j .  A discussion of each requ i rement , item by item follows :

(1) Maximum Thruput Rates .  As has been noted , a l l  of the tab le ’ s
decisions are based on the publ icat ions  defined in the WHAT and WHEN to
micropublish; that is, original copy and copy with significant changes
to i t s  o r ig i n a l  form . Thruput is def ined as a l l  operations a f t e r  receipt
of error-free copy and/or change i n f o r m a t i o n  from the proponents .  For
conventional methods , this includes the extensive preparation required to
produce camera-ready copy : typing, pasting, printing, composition and
photography . COM ’s procedures simply place text data on mag-media for
composition through the COM micropublishing programs and merge this
input wi th prepared illustration slides when recording on film.
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(2)  Easiest  Change /Upda te .  This is a function in which the computer
can far surpass the conventional step—and—repeat process. A single
paragr aph added to a document can produce a “cascade” effect upon follow-
ing pages by down—shifting all data. Conventional systems must perform
the full range of operations to reproduce the involved pages for
re—p hotographing . A micropublishing CON device reorganizes its data
base through console commands or through revised magnetic tapes and t

is ready for reprint of the text n-material .

(3) Flexible/Modular Equipment. This states that the prototype
mus t  be able to change its subsystem to test various equipment or
processes . The conventional procedures can change cameras for various
film sty le experimentation ; but the COM system can change concepts .
That is , it can readily alter its input or front—end system , e.g.,
from keyboarding to scanning OCR dev ices .  It could likewise ai er Its
s to rage  sys tems  f rom disk to t ape  to video—disk — as the technology
develops .

(4) Lowest Production Costs. This choice was based on conventional
vs COM production as shown below :

TABLE 5—3

COMP ARATIVE DOCUMENTATIUN*
PRODUCT ION COST**

COST BRE AKDOWN
PRODUCTION MODE PREPARATION PRODUCTION TOTAL

Conventional
(Step—and—Repeat) $216,800 $400 $217,200

COM (Compositional
Type) $ 96,000 $50 ,000 $144 ,000

Difference $ 73,200

*10,000 pages documentation
51% illustrated pages

**Industrv Averages reported in 1974 Aerospace Industries Association
syn~positim : “Automated Preparation of Publications, an Emerg ing
Tecnno logy ” .
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(5) C cmp a t i b l e  w i th  GPO L ino t ron  and Other Pho tocompos i t ion  Equi p-
m e n t .  The :ac~ etic tape output of the COM front—end subsystem can be
programmed as i:~:ut to both the M ergantha le r  Linotrons  and o the r  more
common photcc~~mposition equipment. This permits  a choice of optional
ou tpu t  f o r  i n— p roces s  user d iscr iminat ion, that  is , an end product
choice of hardcopy or microfilm as needed.

(6) Fewest Operating Personnel. Conventional step—and—repeat
systems require the same extensive manual preparation as hardcopy
printing . This is performed internally through the computer software
in a CON micropub lishing system , resulting in need for fewer personnel.

(7) Lowest Equipment Cost. The dollar comparison below indicates
the general economic advantage of a conventional system over a COM
micropublishing system .

TABLE 5—4

COMPARATIVE EQUIPMENT COSTS

COM CONVENTIONAL -

INPUT:

Phototypesetter — $ 6,366*
Print Preparation
Mini—Computer System $19,647* $l9,647*

PRODUCTION:

Automated Step & Repeat
M i c r o f i l r n e r  $l9~ 6OO*

COM Recorder $87 ,084* $ —

Processors $ 4,800* $ 4 ,800*
Inspection $ 850 $ 850
Miscellaneous Items $ 480 —

FICHE DUPLICATOR:
( I n s pe c : lo n)  $ 1.586 $ 1, 586

$117 , 147 $52 ,849

*L eased I tem s

(8) ~- ‘ r~ mun Production Steps . As evidenced by time following corn—
pari son , the COM micropublishing system requires half the production
steps of t~ ;E- step—and—repeat operations .
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TABL J3 5- 5

PRODUCTION SUPS

SYSTEM
OPLRAT IONS* COM CON T I ONA L

Key boarding Final Copy X X

Editing and Final Proofreading X X

Typesetting x

Art Preparation/Inspection X X

Page Layout and Stri p-up X

Art Proofing X

Final Text/Graphics Organization ; Collate ‘laster X

Preparation of Table of Contents and Index X

Prepare Title Header X

Expose Master Microfi im X X

Develop and Inspect Master Microfilm X X

Produce Dis tr ibu t ion Cop ies X X

* (Commencing with receipt of Proponent ’s Final Draf t )

k . This data supported the original decision to go state-of-the-
art using a COM-based prototype micropublishing system . Delivery , price ,
lease periods , t r a i n i n g , and service were discussed wi th in terested
manufac ture rs  and no problems were antici pated in these areas . During
the reconnaissance  ph as e , a thorough investi gation of the on-going COM
world of micropublishing was performed . The users listed in Table 5-6
have indicated ti-mat both t h ru p u t  and cost per page of p roduc t ion  are
subs tantiall y reduced from forme r operations.
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TABLE 5-6

CON INSTALLATIONS

EQUI PMENT
PROPONENT AND LOCATION MANUFACTURERS INPUT TO CON PRODUCT

TRUMP - Navy I l l  Grafix I Scan Technical
Jacksonville , FLA Plus Merge Manuals

Illustrations

NPPSO - Washington 700 Data Gould Computer Output Navy pub-
Navy Yard Tape (Text Only) lications

Southern Bell Telephone III Computer Output Directory
Atlanta , GA Tape (Text Only) Assistance

Data

DDSI - Los Angeles , CA I I I  Scanner and Consultants
Keyboard Contract

Services

Lockheed Missi les  f Space I I I  Computer Tape Technical
Sunnyvale , CA and Merge Manuals

I l lus t ra t ion  Engineering

Lockheed - Burban k , CA Stromberg Computer Tape Technical
Carlson - Data and Slides Manuals
Graphics

Singer Simulation Products Singer Scanner Manufacture
Sunnyvale , CA and Services

Information International I I I  Scanner and Equipment-
Incorporated (III) Computer Tape Service-
Culver , Ci ty ,  CA Consultants

NAS A - WASH DC Datagraphics Computer Tape Manuals

DIA - WASH DC Datagraphics  Computer Tape Intel  Pubs
~ Reports

USAF ALC f~ ALC - DAR Dat agraph ics Comput er Tape Air Force
Washington , DC Publicat ions

Chrysler  III Keyboard and Parts
Computer Tape Catalog
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“Qua l i f i ed”  ~note  comments column) savings surveys by several users show
a su b st a nt i a i  ~c’st reduction when conver t ing to COM production .

TABLE 5-7

CaM-BASED MICROPUBLISHING SYSTEMS
STUDIED BY “IMPACT”

PERCENTAGE
OF SAVINGS
OVER PAPER

SYSTEM IDENTIFICATION PUBLICATIONS COMMENTS

USAF Automated Technical Order 62% Est imated a ft er f u l l
System (ATOU S) imp l eme n t a t i on

US Navy Technical Review and 87% Based upon current
Upda te of Manuals and Publica- system operation
tion Program (TRUMP)

Southern Bell  Telephone Co. 85% For directory indexes

Lockheed Miss i les  and Space Co. 25% Total Production Cost
Savings over a Linotron/
FR 80 system

MISUR (DDS I )  34% Over conventional step-
and-repeat camera system

1. Having resolved the choice of system desi gn , th e second leg of
the decision process was addressed . Using the fo l lowing  matr ix , the
selection was made based on whether in-house or contract services had the
most advantages.

TABLE 5-8

TEST ALT ERNAT IVE S
TEST OBJECTIVES IN-HOUSE CONTRACT SERVICES

Hands-on Learning Experience X
Detailed Cost Data Co l l ec t i on  X
Microform Format Exper imen ta t ion  X
Determine Most Effective Equipment

U t i l i z a t i o n X
Develop Maximum Thruput Rate Methodology X
Determine Per sonne l  Requirements  X

*~larked ~i : s t I n cr ease
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These test objectives were successively evaluated per the fo l lowing
discussion .

(1) h ands-on Experience. This knowledge would be required for later
t ransfer  to an operational system . It obviousl y could not be acquired
throug h the contract services alternative with the inherent restrictions
of unions and/or the proprietary operational information of the service
concerns .

(2) Detailed Cost Data Collection . Although project team members
might observe contractors ’ operations - even timing (stop-watch) some
operations - contractors do not permit access to their actual cost
breakdown , and any profit factor with its sunk costs , R l~ D and
recovery efforts can have a significant influence on charges to customers .

— Onl y in-house ~peratiorm would give complete and accurate data.

(3) Microform Format Experimentation. Again an obvious conclusion -

requests for work from service contractors must be well defined at the
time of contract awards . In-process changes are new costs , and very
expensive when requested from contractors .

(4) Determine Most Effect ive Equipment U t i l i z a t i on . There is no
economical way to alter a given contractor ’s opera tions . Again , only
in-house control would permit  the necessary variations .

(5) Develop Maximum Thruput Rate Methodology. Hands on control
permits experimentation and recording of act ivi t ies . These data are
not avai lable  through contractors ’ service.

(6) Determine Personnel Requirements. Over an in-house prototype ’s
l i fe  this w i l l  be fa l l -out  data. It is not possible to compare a
contractor ’s personnel , confi gurations , and historical  limitations
with the scope of the  federal personnel structure .

m. During the foregoing two-stage process it was recognized that
two other choices existed: pure calculations and a hybrid operation .
The calculation option is ment i on ed beca u se it is a vendor ’s method of
determination , but i t is based on quoted facts and under ideal condi-
tions and therefore is of marg inal value for data collection and compar-
ison . The second choice , a hybrid of in-house operatio n s p l u s con t ractor
services , is a natural option , which becomes apparent as other options
arc evaluated . when th is last opt ion is included in the list for compar-
ison ;m close choice between CON-in-house and a hybrid operation is apparent.
When th e advantages of a hybrid for prototype operations are considered ,
the inherent merit becomes obvious . Contract services can augment both
t h e  In p u t  subsys t em and the f ina l  ou tpu t  opera t ions . This assistance
coul~i s i g n i f i c a n t l y a f f e c t  total protot~ pc t h ru p u t  and nerm it more produc-
t ion a t i v i t i e s  over i t s  l i f e . A l t h o u g h  t h e  hy b r i d  c h o i c e  mi ght enhance

i r ~ .;ec~ ‘ s p ro to type ’  operation , it would redu ce i t s  c o s t s .
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n .  The Toreg oing decision process reduced the system selection to
the fol1owi:~~ :

(X)
WITH CONTRACT

(X) SERVICES
IN—HOUSE

(X) OPERATION

~~~~~~CHO1CES~~~~~~~~~~~~~~~~~~~~~~~~~~~~ H~~SE

X Final System Selection

o. Instructions from TAG following IMPACT ’s 17 February 1975 Decision
Briefing , JC? approval , and MICRODIS approval , supported this decision .
(see Appendix L)~

5—3. Final Design.

a. Sy stem . The most prominent of the selection characteristics of
the final design was its independent component feature . The three com-
ponents or functional subsystems (print preparation , film recording , and
film processing) were discrete physically as well as functionally . This
feature permitted substitution of other designs or versions as long
as the inpu t - ’autputs (I/Os) were compatible. IMPACT ’s final configur—
ation was a ~wbr id  system emp loy ing in—house print prepara-
tion and filrn recording while performing its- film development through
private contractors. The film development system was not included as an
in—house operation because of the short life of the project , which did
not warrant the set—up expense to handle water supply, was te drainage
and the venting of noxious gases. This subsection will briefly discuss
the overall system without any detailed delineation . A technically
oriented detailed description of each subsystem will be given in the
next subse :~ on .

(1) The front—end of the IMPACT micropublishing system was a computer
based p r i n t  rrepa rat ion subsystem . Its function was to convert author
input  int~ ~ azh in e  readable  form.  This o u t p u t  was t he  inpu t  fo r  the
next  subs~:s:e— the CON recorder. B~- means of input stations , which can
be I /O  t’: ~::ters , CRT s, OCR devices , magn etic tapes and disk
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packs , it converted , edited and outputted compatible 9—track tapes for
the next operation. In addition , the print preparation tasks included
the production of negative film slides which contain any associated
graphics . This was done w i t h  special camera setups to properly size
and locate any illustration on a page for subsequent merge wi th text.

(2) The next subsystem was a CON device which was programmed to
output microfilm from compatible tape inputs and illustration slid es.
The software which controlled the subsystem was capable of producing
style , line lengths , page/column sizes , character sizes , right/lef t
justification , and could perform hyphenations.

(3) The last subsystem accepted the undeveloped film from the CON
record er , developed the microfilm/fiche masters , and produced quantity
duplicates.

b. Subsystems . The three components comprised the subsystems .
Print preparation and t u r n  recording are herein discussed with regard
to design in terms of their hardware—software characteristics , and f ilm
processing is discussed by a review of the awarded contract ’s specifi-
cations .

(1) Print prepar3tion can be further separated into text process-
ing and photocomposition . Text processing , including data input ,
editing and formatting , used the hardware and associated software
provided by a particular manufacturer who met IMPACT’s design concept.
In most cases the majori ty of the hardware elements consisted of
standard of f  the shelf items , such as input typewri te rs and CRTs , but
the central control unit and software were unique to the IMPACT require-
ments. Photocomposition , akin to the compilation step in conventional
programming , creates the input to the COM film recorder and must be
formatted in a manner recognizable to it. In the case of the prototype
system , the pri -i t preparation and the film recording subsystems were
supp lied by d i f f e r e n t vendors , wi th the print preparation group assuming
responsibility for the interfacing software. The hardware configuration
is shown in Figure 5—1. A short discussion of each unit follows .

(a) The central control unit is a mini—computer with a shared
log ic operating system which allows parallel operation of multi—channel
text processing and photocomposition tasks . Its associated storage
devices are two disk and two mini—magnetic tape drives . The mini—
magnetic tapes may be either system or data tapes. System tapes are
used in bootstrap/initial startups , data tapes are used as their name
implies. Operation is file oriented, with shuffling , accessing , and
sto ring procedures well documented by the system and simp le to use .
Text processing software is interactive with the operator , protecting
both the user and system from gross errors. It covers the f i v e  general

57

‘-

~

- --~~ _ _ _ _ _



P R i N T  P R E P A R A T I O N  S U B S Y S T E M

_ 1c~ 3~
(/

W WS~\\
I/O TYPEWRITER - _ _ _ _ _ _ _ _ _ _ _ _ _  

CR1 #1

\ 

s i l l s  1 1 1 1 1  1 1 1 1 5  t i l l S

- 

CENTRAL CONTROL U N I T

[
INTE~~.J 

OPT I CAL 

(

c~~~~~~~

SCANNER 
CRT #2

FIGURE 5—1
- 

58



areas of: filing , editing , printing , formatting and miscellaneous
commands . The photocomposition package (PCP) consists of a general
automatic hyp henation of words , just ificat i-’n of lines and automatic
pagination system with an add—on software portion compatible to the
CON film recorder. A bedrock file of basic typesetting command s is
provided . From th i s , users may c rea te  special purpose combina t ions
or equivalences called expansions which are app licable to their specific
printing needs. When these equivalences and their purported uses can
be made identical to corresponding text segments , a document can ideally
be used to format itself. The PCP is interactive with the operator
providing initialization routines and diagnostic information during job
compilation. Multi—user text processing and single user photocom-
position are under control of the operating system through its queuing
and multi—plexing logic.

(b) The input typewriter and two CRT I/Os provide keystroke
input , print—out playback and interactive conversation between operators
and the system .

(c) The optical scanner allows for relatively fast inputting of
data (approximately one typewritten page per minute), provided that
the format of the text is readable by the scanner.

(d) A low speed prin ter operating at approximately 55 characters
pe r second , such as the I/O typewriter 3 is used as a means of producing
interim printouts , which the CRT5 are incapable of producing .

(e) The 9 track magnetic tape can serve as both input and output.
as shown in Figure 5—1 . Final output  of the pr int  preparat ion unit
and input data stored on magtape both utilize the drive .

(2)  Film recording directly on mic roframes (16mm or 105mm
microfilm) consists of the CON unit interpreting the hung magtapes
f rom the pr int  preparation unit (prepared in a binary language standard
data fo rma t ) ,  providi ng the fon t s  and grap hics material called for , and
positioning the pagination data. The hardware configuration is shown
in Figure 5—2.

(a) The central  cont rol un i t  is a programmable mini—computer  wi th
an auxiliary disk memory that di— ects the film recording sequence. An
extensive bank of software ( l ib ra ry )  is provid ed by the manufac tu re r
which can be augmented by the use r in assembly language (essential ly
identical to that used in most mini—computer systems) and a propri9tary
higher leve l programm ing language . When using the library prov ided ,
control is initally under a symbolic error—solving (debugging) program ,
wh ich brings in (swaps) auxiliary programs from disk storage as required .
Control is returned to the basic program by the console operator when he or
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she finishes with a particular auxiliary . Service programs provide means
for  assembly, editing , auditing and file manipulation. The actual film
sequencing control programs , referred to as monitors , are tailored to
the data tape from the print preparation unit and provide an interactive
method of specifying images per fiche, blocking, title size, row or
column orientation , recording unit commands etc., which initialize and
control a particular filming sequence. During a sequence , the contents
of each page are shown sequentially on the control unit monitor scope.
The monitor has on—line storage areas available into which fiche titling
and form design programs may be stored . Fiche titling may be entered
through the teletypewriter. Forms , previously designed , checked , and
using a vector generating and positioning software package, are trans-
ferred from disk. Titling and forms enter into the filming sequence
automatically without any program interrupts. Merging, requiring inser-
tion of a slide, is handled through a program interrupt and signal to
the operator through the teletype to position the slide. When this is
done, the operator informs the monitor and the fi lm sequence continues .

(b) A 9 track magtape drive is used to read in the data input text
composition tapes available from the text processor. The magtape unit
also may be used as an output device to provide for a temporary and
permanent storage adjunct to the disk.

(c) A standard teletypewriter is used for control of the
system, inputting of user generated programs , and as an output device.

(d) The recording unit contains the actual filming equipment . A
range of cameras from 16mm to 310mm hardcopy generators may be inter-
changeably mounted . The frames to be photographed appear sequentially
on the face of a precision high resolution cathode ray tube (PCRT).
Light paths from merge slides and the PCRT are combined by an angled
pellicle membrane and imaged on the film by a single lens. Character
st roke generation is by analog control of a beam device. The spot size
of the beam and intensity of both the beam and merge strobe light is
controllable by the operator to optimize and compensate for variations
in camera , film or developing effects. Operationally the text of a
particular frame is generated on the PCRT (together with any forms or
merge slide material belonging to the page), and the camera activated .
The film position inside the camera is positioned by actuators to con-
form to the frames being recorded .

(3) Film processing as carried out in the prototype was performed
by an outside contractor who handled all phases of processing masters
and duplicates with a 24 hour turnaround time for normal work loads.

(a) Microfor m s provided were masters and duplicates of 105mm fiche
and masters of 16mm fiche under Military Standards M1L—M—38748A .
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(b) Bas:: developing was under a full reversal process using equip-
ment compat:: e to the film recorder .

(c) Dur~~ication was both diazo (negative of master), using blue—
black or equivalent duplicates , and vesicular (positive of master).

(d) Handling included individual packaging in envelopes and collat—
ing of masters and duplicate sets.

(e) Provide film as required .

c. Cost and Deliveries . Four major contracts were isssued for the
l i f e  of the p rototype operation. Two were for  lease equipment of the
print preparation and fi lm recording packages . The remaining two were
service cont rac ts , one fo r outside f i lm processing and the other for
supplemental print preparation .

(1) Delivery schedules were worked out with proviso that the print
— preparat ion segment of the system be allowed to lead . The operational

l i fe  of the prototype was selected to run from 1 April to 30 September
1976. To train personnel and provide a data bank, the print preparation
tentat ive delivery date was set at 1 February . Delivery date  fo r the
f ilm recorder was set at 1 April .  Both leases were planned to run for
six months with on—site training of operational personnel conducted by
the vendors . Print preparation and film recorder personnel were ideally
interchangeable for back up purposes and the eight weeks lead delivery
of the pr int prepara tion system allowed key peop le to attend both courses.
Lease prices included maintenance and continuing software support . Over
the prototvi e life, cos ts were $25 ,469.34 for the print preparation unit
and $82,942.00 for the film recorder . -

(2) Early cognizance was taken of the reality that print preparation
would form the operational limit of thruput. This prompted the award of
an additional service contract to the print preparation vendor covering
cutside conversion of approximately 8000 pages of published hardcopy to
magnetic tape — hung—ready and compatible to be inputted to the film
recorder for alphanumeric text involved . Costs for the contract were
no t to exceed $22 ,000.

(3) A service contract for film processing , as discussed above ,
was let at a cost not to exceed $21,460.

5—4. Product Definition.

a. Ty~e ~f Input. Inputs were selected so as to be representative
of a large ,crtion of the scope of DA publications , influenced largely
l~v the crcfi e cf categories and volume of documents  result ing from
the data c a : :- i re  and reduction study covered in Chapter 2. A prepon—
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derance of the selections were Army Regulations (ARs) and Technical
Manuals (TMs). Other typical selections were Field Manuals (FMs) and
a Depot Maintenance Work Requirement (DMWR). Documents , in most cases ,
had already been published and were available in final form . This
allowed the usage of existing typesetting formats but imposed th e
restrictive objective of trying to create a mirror image of the exist-
ing hardcopy.

b. Method of Input. Input methods were chosen so as to provide
adequate background data in defining the parameter coefficients of
th e costing mathematical model , explore the input hardware , and to gain
a working knowledge of the effects on thruput caused by system down-
time. Inputs therefore , were created by: keystroking , using the
I/O typewriter and two CRTs; OCR—read y hardcopy pages typed in
prescribed formats; data mini—magtapes in defined formats; and data
on 9—track magtapes produced by other systems that require reformatting
before transferring to the print preparation disks.

c. Types of Output . Outputs of a micropublishing system are the
finished master fiche , the required number of duplicates , and archival
records for future changes and reprint usage. In a prototype sy’-;tem
the same objectives are present except that fiche production is more
experimental than finished . The mbst importan t output of a prototyp e
system is operational data . This data includes records on equipment
down time , the type of training necessary and the type of personnel
required to run the system , and records of work quantity measurement
selected so that they may be extrapolated into future production type
systems . Data capture methods are discussed in Chapter 6 which
covers prototype operations .

5—5. Personnel/Training.

a. Operational personnel as conceived for the prototype included
general supervision by the project director , an opera tions r esearch
analyst to select and define the data capture methodology, a computer
specialist and two console operators to operate the three—input—station
prin t preparation subsystem and another computer specialist whose
responsibility was the film recording unit. During the life of the
prototype , the personnel were used essentially as described .

b. Training programs were conducted on—si te  by the vendors of
the print preparation and film recorder subsystems . A prescribed
staggered delivery schedule made it possible for the computer specialists
to attend both courses and serve as each other ’s backup .

(1) Pr in t  p reparat ion training did not follow a strict training
schedule as fa r  as cou rse layout was concerned . It was carried out by
several instructors on a more or less “as needed” basis. The length
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of the  course  was approximate ly  160 hours .  The f i r s t  part  of the course
was g iven with only a p o r t i o n  of the hardware delivered . I t  included
operation (~ tartup , shutdown , usage of tape drives , e t c . ) ,  f i l e  mani-
pulation and the usage of text editing commands , the second part of
the course , g iven with the full complement of hardware in—house ,
covered preparing a job for , and the operating instructions required for
use of , the photocomposition package. Primary emphasis was on command
mode operation that covered the definition and usage of the text
formatting implementation library . Equivalences of combinations of
these commands , called expansions , were covered in detail. Libraries
of  c L r ~ n dn ds  ~nd selec ted ex pansions were f urn ished by the vendors.
The creation of special purpose user oriented expansions was also
str c-.sed .

(~~) T r a i n i n g  fo r  the film recorder unit , a two week course given
oh-~~i t - - af~ tr dtliverv of the  hardware , fo l lowed  a more  r i gorous schedule
arid covel ed hoth theoret teal  and h ands on ope ra t i on  of the  equipment
(p lus ~~~ m o exprrieoce in writing spec i a l  purpose p r o g r a m s ) .  The f i r s t

ok of the course ~:overed the operating system , using a h ig her level
la~.,aago provided 1w the vendor for text operations , character mani—
pulatir~iis , and hands—on operation . The second week covered speelfic
cu s t o m e r  needs , the  s o f t w a r e  l ib ra ry , and the crea t ion of programs
-
~ ~~t supplied by the  vendor.  The last  phase was the checkout of sample
p r o gr i : : s written by the students and a review session .

5—h . Installation Considerations.

a. ~n v i r r n m e n t .  E n v i r o n m e r ~ta 1 requi r e m en t s  were  d i c t a t ed  by the
requirements of the film r e c o r d e r .  hiu .niditv b o u n d a r i e s  in the f a c i l i t y
~~re maintai ned from 40 to ~~~~~ to  avoid  st a t i c  e l e c t r i c i t y  problems .
Levels at 35% and below could cause serious problems in nag tape
slippage and sticking. Sti pulated temperature ranges were be tween

~~ and 78 F. The system was occasionally operated at slig htly hi gher
temperatures up to 85 degrees wi th no observed deleterious effects.

h. Wiring . Power sources were three dedicated 115 volt t h i r t y
amp lines. No special provisions were made for voltage variations
and no prob l ems resulted dur ing the prototype operation because of
rower  variations .. Subfloor cabling to inter—connect the pr int—
preparation unit was laid by the vendor in existing conduits. Cable
1en~ this were in all cases less than 20 feet. No problems ‘.eere encountered .

~—7. Contract Processing.

a. Pr~ cedures . The four main contracts involved in the prototype ’s
life cycle were for the lease and maintenance of the pr int preparation
arJ film rec rder hardware and software components , the outside prepara—
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t ion  of machine—readable input (to the  f i l m  recorder )  of typ ical  publi-
cations , and lastly a service contract for film processing. As there
was onl y one m i c r o f i l m  recorder  on the  marke t  t h a t  o f f e r e d  the  g raph ic
merge feature , the  con t rac t  was sole s o u r ce .  Hardware and software
specifications plus the requirement of a short lease for the  print
preparati on package , after a market survey and series of contacts ,
indicated only one comp any that could meet IMPACT ’s requirements , again
prov id ing  sole source j u s t i f i c a t i o n. Outs ide  p r e p a r a t i o n  of text  to
provide direct input to the f i l m  recorder  was aga in , of necessity, sole
sourced to the print preparation vendor since he had written , and was
responsible for , the software interface between the print preparation
and microfilm recorder units. The service contract for film preparation
was open fo r  b idd ing  with several vendors submitting proposals.

b. Problems . Problem areas encountered were primarily with the
print preparation system. Late deliveries of two video disp lay ~vp ing
stations , optical scanner , and tape drive were overcom e by extending
the l i f e  of the lease. Late delivery of the PCP s o f t w a r e  package in te r -
face to the microfilm recorder was more serious as it ext~~~d~ d the
debugging and training period into that period which should have been
app lied to production time . No deliveries were made of any prepar€d
read y—to—run tapes (the third contract discussed) during the prototvre
life. The contractor made a serious e f f o r t  to app ly corrective measure : - - ,
and coope ra t ed  ~~~~~~~ as possible by p r ov i d i n g  t e l e p ~- n e  b a c k u p  and
,~- v er a l  s i t e  v i s i t s  by h i s  compute r  ana iv st : s.  However , u n d e r e ’ i t i m a t i n g
the sork load involved in vendor  s o f t w a r e  preparation , plus i n a b i lity
to let the schedule sli p because of mi l e s tone  r e q u i r e m e n t s  and the use
of the other leased equipment created drawbacks. A 1nr~ e part of this
vendor impc-;ed problem was compensated for by greater personal effort
on the part of IMPACT personnel.

5—8. Summary.

a.  The preceding paragraphs in this chapter  have covered a g rea t
deal  of m a t e r i a l  which is essent ia l  to an u n d e r s t a n d i n g  and desc r ip t ion
of a m i c r cp u b l i s h i n g  endeavor of this magn i tude .  Ex tens ive  invest iga-
tion and preparation was undertaken in order to arrive at tha t  po in t
where it was decided that COM based micropublishing could offer a new
method in the production of Department of the Army publications .

b . Th e WHAT , WHEN and 1-lOW of micropublishing described earlier
in the chapter illustrate the great potential awaiting the proper choice
of a protot ype . Following the decision process described in paragraphs
5- .~ and 5—3 , it was evident that IMPACT was addressing a new frontier
1 ;u:hlishin~~. The prototype ’s particular group ing of components ,

c l e r a t e d  on an in—house basis , has never previously been assembled
!o beL ermin e if print preparation and film recording could effici entl y
produce publicati ons n m 1 rc’f i che .
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c. The f i n a l  des i gn paragraph and its accompany ing illustrations
of the m i c r ov u b l i s h i n g  subsystems p rov ide  a dep th  of de t a i l  beyond tha t
n eeded by c a s u a l  readers . This intensive descri ption of component
part s can p r o v i d e  a road map for those whose interest goes beyond the
prototype stage .

b.  Since a prototype is far more than the sum of its hardware and
software components , the latter portion of the chapter deals with the
product itself; the personnel qualifications needed to operate such a
confi guration; the simp lici ty of the physical site; and the experience
gained in administering the contracts which make such a configuration
possible .
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CHAPTER 6

PROTOTYPE >IrCROPUBLIsHIN G OPERATIONS

6— 1. General.

a . IMPACT ’s p r o t o t y p e  ro ic ropubl ish ing  sys tem was ope ra t iona l  at the
Forrestal Building from 1 Apr i l  t h roug h 30 September 1976. i t  encompassed
and explored the most important  segments of publ ish i ng from author input
to m u l t i — c o p y  du p l i c at i o n  of the  f i n i s h e d  p r o d u c t .  P u b l i c a t i o n s  fo r
input were selected to closely approximate  those of the  real wor ld  l)A
pub l i sh ing  sy s tem . The desi gn of the p ro to type  was such tha t i t  a l lowed
f u l l  a n a l y s i s , e i ther  separa te ly  or as a t o t a l  system , of the  th ree
n i c r o p u b l i s hin g  p roduc t i on  segments:  p r in t  p r e p a r a t i o n , m i c r o f i l m
r e c o r d i n g ,  and f i l m  p r o c e s s i n g/ q u a n t i ty  dup l i c a t i o n .  P r o t o t y p e  milestones
over the six month experimental operation are shown in F igure  f — l . This
ch a p t e r  covers a de ta i l ed  desc r ip t ion  of a c tua l  day—b y—day opera t ion  of
the t o t a l  system and its components , a descrip t ion  of data  ga the r ing
techn iques and a discussion of the results of the data analysis. Due
to delays in component deliveries and receipt of compat ible converted
data from a service contractor , the ~~phasis on data pathering and cost
determination was increased and t he  use of the prototype to produce
completed microfiche was lessened .

b . Paragraphs 6— 2 and 6—4 , on operations and observations , are
identically structured and necessarily detailed . The narrative and
system diagram s of paragraph 6— 2c alone , will provide adequate con-
tinuity in abbrevia ted  form . :\ cost benefit analys is , paragr aph 6—5 ,
concludes the chapter .

6—2. pp~~ ations .

a. Tota l  System . The t o t a l  system was operated to produce a data
bank of production records and create in—house expertise in hardware ,
software and general micrographics production. Because of i t s  t n —
mod ular design the overall system could be operated in several ways
(depending on the initial input entry point) all serving to imp lement
the operational objectives . Complete thruput cycles for publication
production have error—free author submitted copy or an archival tape
as input into the print preparation component. Partial thruput cycles
were inputted through the microfilm recording unit in the form of pre-
pared read y to run tapes. Both of these cycles in most cases required
graphic data in the form of prepared plastic merge slides and stored
subroutines which defined the forms used in the particular document.
in thi s  con tex t , forms can mean borde red inf o rma tion or can be as
complex as line drawings . A third ty p e  of cy c le  is one where entry
is made d irec tly into the film processor to duplicate an existing
document on master fiche.
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b. Subsystems .

(1) Print Preparation .

(a) The print preparation subsystem was staffed by one computer
specialist  and two pr int  edit ing special ists , each of whom served as
console operators and had hands on familiarity with the equipment , its
operating system , and the text editing/photocomposition software provided
by the vendor . -

(b) The first step in print preparation is transferring the text
into disk storage using kevstroking, OCR or magtape as inputs. Key-
stroking through a CRT or input typewriter station creates the least
number of complex i ties but it is time consuming and significantl y
l o w e r s  sy s tem th rupu t  . ~hi~ t;i1 :e i s the most efficient input means ,
provided t h a t  the  tape ca:; c road by t he  sys tem and format ted  easi l y .
Commands from outside print reparation units that must be modified
or removed entirel y, greatly increase operating times. Correctl y
formatted OCR input provid s the most practical input form as it can
be author prepared off-line and inputted almost as quickly as the
ready to run magtapes. Operationally it was found that the onl y
limitation to OCR scanner input was the rather sensitive calibration
requisites of the equi pment .

(c) The text which the operator has input is filed on disk. It
is then p layed back and edited for spelling and omission errors. When
this is comp leted , formatting commands are next entered into the text
by the operator. A significan t operational limitation of the prototype
print preparation package was that the console operator using the
formatting software had to wai t  u n t i l  the  f i l e  was comp i l e d , f i lmed and
de v elo ped , before seeing any detailed results of the program .

(d) W i t h  editing and formatting comp leted , addi tional commands for
f l a s h i n g  forms and merge s l ides  arc inserted into the  text . The
package ’is then compiled and transferred to 9 t r a c k  tape in a standard
data format that can be read by the COM film recorder.

(2) Film Recorder .

(a) The film recorder component was the responsibility of a second
compu ter specialist. Before starting any filming sequence a check is
made to see that required fiche titling and any associated forms were
. . a i l a b l e .  These were programmed beforehand using vendor supplied
software and stored for subsequent use on disk or tape . If merge
s l ides  were to be used in the production they were also checked and
correctly sequenced .
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(b) The next step involves ensuring that the equipment is set up to
conform to the options selected. This includes selection of film size ,
reduction ratio , row or colum n f i l m i n g  sequence , etc. During the proto-
type ’s operation a 105mm camera was used that was capable of producing
fiche with reduction ratios of 24:1 and 42:1. Changes in reduction ratio
can be made by the console operator through monitor software commands
and insertion of an approprate indexing temp late into the camera control
unit. Software options controlled the row or column recording sequencing
of pages (frames). IMPACT ’s design permitted the operator to quickl y
change over to 16mm filming by using adapter attachments and separate
film magazines . Use of 16mm film provides higher and more compact
storage and do l l a r  savings during an experimental phase .

(c) As the  f i l m i n g  sequence proceeds , little intervention is
required except for the manual insertion of merge slides . Errors in the
data  tape can cause a program interrupt ; but several layers of error
diagnostics are available (ranging from a perfunctory one word flag on
t he  teletype to reading the problem section of the tape through special
software interface filters that provide more detailed diagnostic
messages). The diagnostics plus any visual help p icked up from the
monitor scope by the COM console operator during the filming sequence
are returned to the print preparation subsystem for correction .

(d) After an interrupt caused by an error in the data tape a run
may be restarted or aborted . Within the prototype’s limits , what
appears on the developed fiche was the best diagnostic tool. As
required , f i l m  develop ing on these d i a g n o s t i c  type runs was done in-
house by IMPACT personnel (rather than by the service contractor) to
reduce time of feedback of information to the print preparation pro-
grammer. This work was done on a f il m de velo p i n g un i t  m ade ava i l a b l e
throug h The Surgeon Gene ra l ’ s O f f i c e .  Al though  th i s  output  was l im i t ed
to p o s i t i v e  mas te r s  i t  was qu i te  adequate for the  intended purp ose.

(e) When a f i l m i n g  sequence was successfull y comp leted , an end of
file notation on the data tape repositioned the film in the camera for
new processing .

(3) Film Develop ing and Processing. Film processing of master
microfiche was done by an outside contractor . Development of finished
masters , preparing illustration merge slides , and providing diazo and
vesicular duplication of master fiche was provided by the vendor.
Turnaround time for the service was generally twenty-four hours .
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C .  Systems Diagrams .

(1) Print Preparation Module , Figure 6-2. This subsystem accepts
error-free copy and inputs it to its computer via typewriter , CRT, OCR
or magtape. Playback to the CRT allows editing and formatting of the
t ex t .  The module ’s final output is on magtape which is software com-
patible to the COM recorder input . The bottom of the schematic shows
the separate work flow path of merge slide preparation . All artwork
is photographed at a reduction rat io dependent on f inal  s ize and the
COM camera scale factors and then mounted on properly registered
plas t ic  slides .

(2) Film Recording and Processing Modules , Figure 6-3. The film
recorder accepts the tapes from the print preparation subsystem and the
associated illustration merge slides to produce titled microfiche at
24:1 and 42:1 reduction on either 16mm or 105mm film . Routines for form
design and titling are prepared beforehand and stored on-line before
the appropriate filming sequence. Film processing , performed by an
outside contractor , is shown on the two systems diagrams , Figures 6-2
and 6-3, as merge--slide preparation and microfiche duplicat ion.

d . Production Quantities. Because of the selective method of
1~rototype operation , quantities are more realistically expressed as
component thruputs rather than finished document output. An indica—
tion of the magnitude of this activity is the number of masters
produced by the film recorder , and recorded in the Unit log. Including
the majority of experimental fiche (but excluding 1mm recordings),
1 ,015 maste’- fiche were recorded. [)iazo and vesicular dup licates were
made of selected COM produced master fiche and of the masters used in
the user field test by a step-and-repeat microfi lning process . Taken
from contractor invoices , these amounted to 53 , 116 copies over the
life of the contract. These vo lumes were handled with relative ease
by the small staff conducting the prototype operation .

6-3. Data Capture Procedures.

a. Production Records .

(1) Job processing for both the print preparation and COM record-
ing components were documented daily on a prepared production form.
The form was designed to a l low record keeping of a l l  job phases , e . g . ,
the peri pherals  used , work q u a n t i t i e s  and t ime expended on p a r t i c u l a r
job  phases . The form was not meant to serve as a t ime  sheet but
rather as a t ime h is tory  of product ive portions of a p a r t i c u l a r  job
segment.  Long debugging phase s o f pa r t i cu l a r  jobs were not recorded
except as remarks or observat i ons . Accura te  recording in a prototyp e
operat ion of a va r i e ty  of job func t ions  is more impor tan t  than attempt-
ing a progressive o p t i m i z a t i o n  cycle on a particular doctanent.
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( 2 )  Terms used in the production account form are selected to
d o t  inc  a p a r t i c u l a r  segment  of the  hardware  c o n f i gura t ion  and job
category. A sample of the p roduc t ion  account  form is shown as Figure
6 — 4 .  The upper  p o r t i o n  of the  fo rm d e f i n e s  the equipment used and
identifies the operator , the middle segment identifies the job
actions and time used , and the lower section lists the work quantities .
Terms which ~av need definition are covered be low :

(a) Preformatting — OCR — text designed for OCR input can be
corrected for obvious errors before submission . Arriving documents
are single spaced , left justified and typed with an IBM Selectric
Courier 12—173 typing element . Mistakes in the text can be corrected
with a felt tip pen before submission to the OCR , provided that the
prescr ibed procedure is followed .

(b) Formatting — CRT/ OCR I/ O Typewr i t e r  — The inc lus ion  in the
text of a set of typesetting commands , in a language compatible to
the  shared log ic  c o m p u t e r  so f tware , tha t  prescr ibes  s ize , f o n t  selec-
t ion , pag ina t ion , spacing , e tc .

(c )  Read Input  — OCR — Time required fo r  the OCR to read the
typewr i t t en  text  in to  disk s torage .

(d)  E d i t i n g  — C R T / O C R / I / O  Typewr i t e r  — Correct ions to inpu t  tex t
t’r omi ssicns , topographical and contextual errors.

(e)  k’ r - gramxn ing — COM Recorder — Programming of u t i l i t i e s  to

~, H t ~~e n t  t h e  f i l m  p roduc ing  ope ra t ion  and p rov ide  d iagnos t i c s  to help
in dthu ~ cing output of the  p r i n t  p r e p a rat i o n  t apes .

( ‘  ) - - - r m  P r e p a r a t i o n  — COM Recorder  — Using forms  desi gn syntax
s - t t w . i r ~ ~r~~i t ~ o i a t o r  segment gene ra t ed  forms , s t o r ab l e  on a d i sk
l i H a r - ~ o nd c a 1 i i i ’ I~ - it selected segments of the film producing cvc~ e.

(g) Str~ pou ’~ ~hcoting — COM Recorder  — Fi lming 16mm r n i c r o f i lm .

(h’t Fi ho -di ot ing — COM Recorder  — F i lming  105mm mi cro~ ~ -he ,
i n c l u d i n g  he i n p u t  of title.

( it  Mer~ ~ng -- hUM R ecorde r  — U s u a l l y  a p o r t i o n  of iche sh ot lug
b u t  i t  miv he regarded as discr ete if ~c~ng, son es o~ e xp t  r i :  ~- n t a l  m e r g e
slides are ~ c be f i l m e d .

(3) t h ai v si s  of the da ta  cap tu red  was done by averaging the
re~~u i ts and e:~p r e s sin g  them in t e rm s  of l i nes  per hour of su e  sac i
v a r i a b l e .  Because  t h e  same p e r s on n e l y cr e  used t lirougli iit the six

-n t ii p r o t o t ’ -p e  o p er a t i o n , va r i a t i o n s  in a b so l u te  vu l i l e s  were not
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FIGURE 6—4

PROJECT IMPACT DAILY PRODUCT ION ACCOU NT

DATE : _________________________

PERIPHERPtL: _ .~~PRINT PREPARATION Sysi , CRT #1 _I/O TYPEWRITER
_~~PR I NT PREPARATION SYST . CRT #2 _COM RECORDER

_ PR INT PREPARAT I ON Svsi. OCR

OPERATOR : -
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

OPERATION/WORK MEASUREMENT : JOB 1/ 
________  

JOBNAME -

PERIPHERAL MANMINUTES

PREFORMATTING OCR 
_______________

FORMATTING CR T/ OCR/ I/0  Typewriter 
______________

KEYSTROKING CRTII/0 Typewriter 
_______________

READ INPUT OCR 
______________

EDITING CRT/OCR/I/0 Typewriter 
______________

PROGRAMMING CON Recorder 
_______________

FORM PREPARATION CON Recorder 
_______________

STRIPO UT SHOOTING CON Recorder 
—~~~~~

FICHE SHOOTING COM Reco rder 
_______________

MER CtNG COM Recorde r 
______________

OTHER (specify) :

WORK OUP,NTITIES: PAGES INPUT 
___________

PP INT PREPARATION
SYSTEM LINES 

_______________

FORMS 
______ _______

t’fr RGE SLIDES 
_______________

16 mm FRAME S 
______________

105 mm FRAME S 
______________

OTHER (specify):

-



large encu~~. re necessitate any statistical method of evaluation.
Results of the analysis were used in computing throug hput levels and
costing , amd are discussed in detail in Section 5 of  Chapter 9 and
Appe ndix E.

b . Hardware Maintenance.

(1) Ecu±torent maint~nance record s wer e kep t on spec ial for ms and
in the daily logs. The form was designed to provide data on equipment
r e l i a b i l i t y ,  c o n t r a c t o r  response to service requests and e f f e c t s  of down-
time on p r o d u c t i o n .  Data g a t h e r i ne  commenced after initial equipment
set up and check out by the contractors .

(2) A ccpy of tlit two page form is i n c l u d ed as 1-igure 6—5. The
up p er po rt icu of the form ’s l i r s t  page is used to ind ica te  the
p a r t i c u l a r  comp onen t  and m a l f u n c t i o n . The lower portion is used to
i nc lude  response  t ime and e f f e c t s  of the  m a l f u n c t i o n  on p roduc t ion .
The second r ag e  is reserved f o r  c om m e n t s .  Terms not de f ined  on the
p r e v i o u s  da t a  c a p t u r e  form and not transparent are defined below :

(a)  Tape d rive — The min i—magne t i c  tape drive on the central
c o n t r o l  unit.

(b)  Magt ape  9—Tk — The d r i v e  on the  s t and—alone  mag tape  u n i t .

(c) T r a n s l a t o r  — P h o t o c o mp o s i t i o n  s o f t w a r e  package .

( d )  ~PU — The con t ro l  u n i t ’ s cent ral processor.

(3) Analysis. Results :rom the  data capture form s and log
en t r i e s  are r r e s e nt e d  below . .-‘i l t h o u g h an attempt was made at analysis ,
t he  e f f e c t s  of downt ime on p r o d u c t i o n  is not c l ear  because  of the
method ~ f d a t a  g a th e r i n g  used in the p r o d u c t i o n  cy c l e .

P r i n t  P r e p a r a t i o n  Module:

f ’ r even . ive Main tenance  Time — 0 1 u r s
Downtime — l l -~ he~ rs v~ r 1 m o n t h s .

F i l m  Fec r d i n g  M d -tie

Prevent ive M a i n t e n a n c e  Tine — h i  :o’:r
J srnti~~e — 33 hours over 6 rT’onths.

P r o — y et:  t I v~ ‘—a j r t t en an c e  red o - es down t ime and i t  scti ~-ct: led roner lv , s-i 11
net  a f f e c t  rrcd tc t ion . I t  a l s o  great 1’ . r e du c e s  p 0 n i o d s  vh~ -r o  equ i pue n t
is -pe r a t i n g  - i r g i n a l l v  altd gb no t  f u l l ’ ;  down .
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FIGURE 6—5a

IMPACT EQUIP MENT FAILURE ACCOUN T

1. EQUIPMENT

A. PRINT PREPARAT ION SUBSYSTEMS

I/O Typewriter CPU _DISK U2

CRT 1 _TAP E DRIVE TRANSLATOR

_CRT 2 DISK Ui

OCR _OTHER ____________________________

B. COM FILM RECORDER SUBSYSTEMS

TAP E DRIVE MONITOR CAMERA

DISK DRIVE TELETYPE OTHER 
_______________

2.  MALFUN CTION :________________________________________________________

3. DATE/ TIME OF MAL FUNCTION : ___________________________________________

4.  REPAIRMAN CONTACTED DATE/TIME : ________________________________

5. REPAIR SERVICE START DATE/TIME: ____________________________________

COMPLETION DATE/TIME _________________________________

6. REPAIR ACTION : _________________________________________________

7. DOWNTIME : _______________________________

8. EFFECTS ON PRODUCTION : 
______________________
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9. OTHER COMMENTS : 
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REPAI RNAN

PROJECT OFFICER ________ _____ _____
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6-4. Observations.

a. Total  Sy stem .

( 1) The prototype sys tem , as o r i g i n a l l y  des igned , performed in
excellen t fashion for all its prototype app l i ca t ions . Using the t n -
modular func t iona l  approach proved out i ts intended o bj e c t i v e s , i t
was possible  to va ry any subsystem wi thou t  regard to the t o t a l  sys tem ,
thus , p e r m i t t i n g  precise data capture on each subsystem on a variety
o f tasks .

(2)  The f ront-end subsystem in ter faced wi th the CON recorder and
personnel were able to handle the software comp l ex i t i e s  of the two
non- in t eg ra t ed  components.  The CON subsystem performed as requi red
with merge of text and graphics recording and produced excellent
quality microfiche with comparable “blow-back” quality. The use of
service contracts to develop master fiche and produce quantity dupli-
cates was highly efficient in both product quality and response times .

(3) To summarize , the conceptual design was h igh ly  successful and
at this time no major concept changes are envisioned.

b. Subsystems .

(1) Pr in t  Preparaton.  The prototyp e f ron t -end  subsystem per-
formed all required functions necessary to accumulate accurate pro-
duction data. But the limited thruput power of the manufacturer ’s
desi gn drasticall y reduced the product samp le size. Equi pment service
was marginal  as evidenced by the downtime records presented in
paragraph 6-3b . An ana lys i s  of the pr incipal  ind iv idua l  components
of this subsystem as to relative advantages and disadvantages is as
f o l l o w s :

t~a) The typewriter terminal - as a proven I/O instrument was
maintenance free . It was slower than the other I/O devices but 1id - ,
of f e r  the  f a c i l i t y  of being a standby low-speed printer. Any proposed
mic ropub l ish ing  system should consider  hav ing  at least one input s ta t ion
of this ty p e  in  i t s  fron t - end  subsystem .

(h) CR1 I/O Stations . The prototypes two units were generally
maintenance free. Operations (original entry , changes , deletions and
additions) tli uigh not significantl y faster in keystroking, were 5O~,
faster than I/O typewriters in all composition tasks. No appreciable
eye-strain from us ing the CRT disp lay screens was encountered after
toe initial learning period . Since this techni que has no provision
for hardcopy outputs it does require channeling to a printer device.
The front-end computer controlled this perip heral device which was a
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low speed J e v i ct r ’. Any system which must extensively revise initial
inputs shculi~ 

have its input stations in a CR1/printer desi gn mode .

(c) OCR. The device used in the prototype operation was a stri pped
down version selected on an economic/utility compromise , and was fully
dependent operationally on the front—ends central control unit . The
device worked very well when it v~is operating , but downtime was frequent
and difficult to diagnose. The technique is exc ep tional ly fast by
comparison with keystroke input (approximately 30 times faster). OCR
is a natural input technique for micropublishing, but the device should
have faster entry and accept more character font types than this model
and in addition he controlled by its own mini—computer.

(d) Pr i-iter. The printer used in the prototype was addressable
from the CP[ and any input station . It was slow (55 characters per
second) but was adequate as an adjunct hardcopy output for the two
CRIs in the prototype.

(e) Tape Drive . The IMPACT front—end tape drive was a constant
problem. Its downtime was not acceptable even as a prototype opera-
tion , and further, service personnel could seldom make a diagnosis
which would discriminate the true nature of the encountered malfunc-
tions , that is, whether it was the device or its compiled magtapes
which were at fault.

(f) Central Control Unit. This element was considered to be the
biggest drawback to the subsystem ’s attaining acceptable efficiency .
Lack of core constrained the software design which then accentuated
two primary areas of unacceptable performance . First , compilation
time after any publication text to produce a magnetic tape was not
accep table. A 50 page document required 90 minutes to compile (or
nearly 2 minutes per page) . Secondly, the equipment/software could
not support this compiler and any peripheral equipment simultaneously,
which meant that during the extended comp ile operation — no other
equipment , CRTs , typewriters , printer or OCR could be used. Under
the circumstances , the central control unit could not adequately
service the limited three input station prototype operation .

(g) Disk Drives. These were two sing le disk units which , as
with the taz~e drives , experienced inordinate downtime and difficulties
in problem diagnosis. This component in a full operating system would
need to be cc’nverted to a standard disk pack/disk drive device.

(2) ( - R ecording Subsystem . The prototype ’s COM equipment per-
formed all ;rctotype requirements . Its cameras , tape drives , disk
drives and scftware met all specifications . Microfiche masters con-
taining text and illustrations were exceptional as microfiche and

V 
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acceptable for blow-back purposes. Its thruput times could more than
meet the manufacturers claims or IMPACT ’s requirements. Maintenance
service was fast , accurate , and thorough . The manufacturer ’s preven-
tative maintenance plan was largely responsible for the acceptable
33 hours downtime over six-months operation. The only area of any
concern was response to requests for software assistance which could
exceed two weeks , but was partially compensated for by telephone
assistance which was always available.

(3) Film Development and Quantity Duplication . Master film develop-
ment and diazo/vesicular duplication services performed by an outside
contract service agency were excellent . The task of producing merge
slides with mounted negatives was not as successfully handled . Final
assemblies of negatives to slides were poorly registered and often of
imperfect camera quality. Based on other information from users of
this item , prices at approximately $25.00/slide are much higher than
could be achieved in-house.

c. Although the various manufacturers experienced some difficulty
in meeting all of IMPACT ’s prototype standards , it must be considered
that the state-of-the-art boundaries were being encroached . Operation
of the front-end subsystem , although plagued with early problems , was
possible only through the courage and preseverance of the manufacturer
and his employees. The observations described were the most significant
factor in the development of a proposed micropublishing design described
in Chapter 8.

6-5. Cost Benefit Analysis.

a. A cost benefit analysis is by i.~ nature comparative . In this
case the comparisons made were between present publishing and several
micropublishing configurations . Detailed derivations , discussions of
equipment , software and costs may be found in Appendix E. Also dis-
cussed in the appendix are alternative methods of producing microfiche
that do not use the COM unit , and means to produce paper hardcopy from
selected fiche. A summarized presentation covering main trends follows .

(1) In the case of present and micropublishing comparison , the
ideal comparison would be on a total system basis spanning author input
to final distribution for a large sample of publications. Comparison
data being unavailable on the total system , the selected area of analysis
was one where present publishing and micropublishing perform the same
function - the production of hardcopy in the form of printed documents
or film from camera ready input . Job actions considered were originals ,
reprints and updated reprints. Current HQDA publications operations
described in Chapter 2 indicated that the average original document
published was seventy-five pages long. The document was
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also most commonly a Technical Bulletin , Army Regulation , Technical
‘lanual or Table of Organization and Equipment , with 51% of its contents
in the form of graphics.

(2) With the comparison basis thus defined , the prototype system
was used to formulate the parameters of a mathematical model to be
used in cost calculations , and to gather data under realistic condi-
tions that would define absolute ‘values of the model equation coeffi-
cients. Results are presented in the referred to appendix and summarized
in paragraph 6-Se.

b. Under realistic conditions , operation of the prototype system
indicate a possible thruput of approximately 17,000 average sized
original documents a year through the film producing unit. Cost
optimization required a high use factor of the film producing unit that
was far beyond the capabilities of the rest of the prototype . As the
film producing unit chosen for the prototype is the only one on the
market at the present time capable of graphic merge , and performed most
adequately, most of the effort expended was in optimizing and studying
variations of the front-end print preparation component .

c. Data collected on a daily basis from the prototype allowed
defining a matrix of parameters for a mathematical model covering costs
of fiche production and duplication representative of a number of COM
units. Four of these are treated in detail in Appendix E. Two use
hardware identical to the prototype , except that the number of I/O
stations are increased to twenty-four with allied subcomponents
increased proportionally. The first , referred to as an optimum proto-
type, utilized OCR or magtape input and a high level of editing skill
on the part of console personnel. The second , a non-optimum proto-
type, used keystroked input and less skilled personnel. To complete
the analysis , an entirely different front-end configuration referred
to as a surveyed system , was analyzed both for keystroked and OCR
input . Hardware and software innovations make the surveyed system less
susceptible to variations in personnel skill levels. Detailed analysis
was limited to the four cases discussed above as it was felt they
adequately defined the pertinent boundaries.

d. Production and related costs are dependent on raising front-end
throughput and increasing the use factor of the rear-end filming unit.
Actual synthesis was l imited by the in-house front-end avai lable in
the prototype study . The mathematical model allowed realistic hypothe-
tical analysis of expanded systems . However , the limits of realistic
linear extrapolation was constrained by the predictability of the
hardware confi gurations. The four configurations treated are considered
within linear boundaries.
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e. As the rear-end film producing component is the same in all
case~. , systems differences are constrained to variations in the front-
end hardware and necessary personnel. Hardware costs of the front-ends
analy:ed are similar , ranging from $135 ,000 to $160,000 yearly .  ~‘aria-
tions in document costs vary greatly and are tabulated below for the
five systems .

TABLE 6-1

ORIGINALS CHANGES REPRINT S

Present Publ ish ing  $1 , 336 $568 $1 , 047

Micropublishing (Optimum) $ 737 $344 $ 180

Micropublishing (Non-Optimum ) $1,564 $693 $ 278

Surveyed System (Keystroke Input) $1 ,378 $624 $ 278

Surveyed Sys tem (OCR ~ Magtape Input) $ 671 $319 $ 180

Turnaround time for preparation of masters from A/N text should be less
than seven days for all the systems considered . Possible limiting
factors are graphic merge complexity, pagination and the number of
duplicates necessary . An important limiting factor would be the turn-
around time of outside vendors that may be used in such phases as dupli-
cation .

f. The costing discussion is limited to selected average documents
composed of 51% graphics. An increase or decrease in the percentage of
graphics will vary costs by directly effecting the A/N input editing
and formatting costs , and indirectly by changing systems thruput and
use-factors. System thruput is critical in the cost analysis - any
factor influencing it up or down will affect document costs.

g. Manpower profiles for all four micropublishing systems analyzed
are covered in Appendix E. Costing is based on November 1976 salary
levels , and does not include overhead factors - which are used in the
overall calculations . A tabulation follows .
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TABLE_ 6-2

PERSONNEL YEARLY SALARI E S

~t i c r op u b l i s h i n g  ( Op t imum)  40 $498 ,750

M i c r o p u b l i s h i n g  (Non -Optimum) 40 $498 , 750

Surveyed System (Keystroke-Input) 30 $386 ,410

Surveyed System (OCR F1 Magtape Input) 30 $386 , 410
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CHAPTER 7

MJCROP [JBLICAT I ONS USER FIELD TESTING

SECTION I - Introduction

7-1 . Purpose. An Army micropublishing system would be of questionable
value if its products could not be effectively utilized by the troops
in the field. It was necessary that the specific problems associated
with the use of micropublications in the Army ’s operational environment
be identified and evaluated during the IMPACT Study. This information
was needed both to define production system requirements and to provide
a basis for decisions about what to micropublish. A search of the
research literature did not reveal any previous studies which dealt with
this aspect of micropublishing . The objectives of the user field testing
program was to provide information on the user aspects of a micropublish-
ing system.

7-2. General. This chapter describes Project IMPACT’ s User Field Test-
ing Program activities . Section II describes preliminary actions directed
toward test plan development. The test plan as approved by The Adjutant
General (TAG ) on 7 June 1976, is discussed in Section III. Section P1
documents the various aspects of the actual testing. The remaining
sections cover the data capture and anal ysis actions .

SECTION II - Preliminary Activities

7-3. Investigations.

a. Initial activity in the development of the user field testing
program identified the publications areas to be included in the user
test. The primary criteria for selection were high usage, widespread
utilization , and operational importance . The Stud y of the Army
Publication System (STARPUBS) reported that HQDA publications could be
broken into three main groups: administrative , doctrinal , and equip-
ment . A study by Grumman Data Systems Corporation (1974) found that
equipment publications constituted 81% of the indexed DA publications
(forms excl uded) . However , these reports did not indicate what publica-
tions were used most frequently or which were considered to be more
important . This information was only available from actual publication
users .

b. Several staff visits were made to CONIJS installations. These
visits accomp lished two purposes . First , personnel were interviewed to
obtain information about publications usage and reactions to the micro-
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publishing concept. Second , each installation was surveyed to determine
its suitability as a test site. The installations visited and major
units contacted were :

Ft Huachuca , AZ - IIQ US Army Communications Command
Ft Meade , MD - 1IQ First US Army
Ft Belvoir , VA - UQ US Army Computer Systems Command
Ft Campbell , KY - 101st Airborne Division (Air Assault)
Ft Knox , KY - US Army Armor Center, 194th Armored Brigade
Ft Benning, GA - US Army Infantry Center , 197th Infantry Br igad e

c. The persons interviewed during the staff visits included a wide
var iety of publications users and some training literature proponents.
The overall reaction to the concept of Army micropublishing was positive.
However , some areas of concern were expressed :

(1) The supply system may not be able to provide sufficient quantities
of good quality microfiche viewers and replacement items (e.g., lamps).

(2) The usage of training literature might decline if it is converted
to microfiche .

(3) It might not be practical to put training literature on microfiche
because of the large number of viewers that would be needed .

7-4. Preliminary Publications Selections.

a. Army Regulations (ARs) were found to meet all the primary selection
criteria: high usage , utilized throughout the Army, and operational im-
portance . Further , many of those interviewed suggested that all ARs be
converted to microfiche . However, IMPACT decided on the bas is of the
information gathered , to use most of the ARs applicable at the company
level and simi lar organizations (the “A” distribution). The exact
selection was b~~~d on judgment and the needs of the unit(s) participating
in the t es t .

b. Technical Manuals (This) do not meet the usage and distribution
selection criteria as well as ARs. However, This do make-up a large
percentage of Army publications and their importance to the operational
effectiveness of the Army must be considered . For these reasons , some
This were ir.cluded in the user testing program . The selection of partic-
ular This to be included was based on the requirements of the participants.

7-5. Test Site Selection. All installations visited by IMPACT were
surveyed to determine their suitability as test sites. Factors considered
in this evaluation were : physical environment , geographic layout , pu!._

lications usage and needs , willingness to participate , opera tional demands ,
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and pri r~ar ’ mission . Headquarters , US Arm y Communica tions Command ,
HQ, First US Army , and HQ, US Army Computer Systems Command were
rejected because they presented essentially a business office environ-
ment staffed by civilians . Data collected under such conditions would
not be representative of the Army in the field . The US Army Armor
Center and the US Army Infantry Center were excluded for similar reasons .
They approximate the operational Army environment only for brief periods
of t ime and their publications ’ usage is primarily training literature.
The 101st Airborne Division was not selected for two reasons. First ,
testing within a division migh t have pres en ted problems for test manage-
ment due to the necessity for staffing requests up to the division com-
mand level. Second , there was some concern that the test might inter-
fere with the division ’s ability to deploy immediately . Either of the
separate brigades was acceptable to Project IMPACT . The 194th was
found to be unavailable due to other project commitments. The 197th
Infa ntry Br igade at Ft Benn ing, CA , was selected by FORSCOM to provide
field test support (see Appendix M).

SECTION III — Test Plan

7—6. General. The test plan (See Append ix N) br ief ly summarizes
Project IMPACT ’s activities in the user study area and presents the
general test methodology . The Adjutant General ’s endorsement of the
plan constituted the authority for its execution.

7—7. Synopsis. The test plan title , “Field Testing of Micropublica—
tions for Usability and Acceptability within Brigad e Level Functions”
sets forth the scope and purpose of this effort. Three sections com-
prise the test plan : introduction , user test concept , and user test
methodology . The introductory section presents the rationale for the
testing program; that is, information on the use of micropublications
in the tactical environment is essential to implementation plans and it
heretofore has been unavailable. The primary goal of the user field
test ing p rogram was to provide this informat ion . Section II , user
test concept , discusses the test goals and the reasons for using a
FORSCOM brigade as the test site. This section breaks the goals into
four objectives , and provides an overview of the testing program
including scope , resource requirements , and time frame. User Test
Methodology , Section I I I , detai ls  the p rocedures followed in each of
the program ’s four phases . Briefly, the phases were as follows :

Phase I — Baseline Reconnaissance; data collection on bri gade
operations , structure , and publications usage.

Phase II — Fiche Design Factor Evaluation ; determination of
microfiche design ’s influence on usage.
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Phase III - Performance Study ; controlled observation study of
micropublication usage .

Phas e TV  - Field Application Study; determine effect of replac-
ing conventional publications with micropublications .

SECTION IV - TEST EXECUTION

“— 8. General. This section descrihcs the execution of the test plan
and the preparations required for Phases II-IV . Information gathered
during Phase I and constraints encountered during preparatory activities
led to a decision to update/revise the test plan . Following a discus-
sion of the update , the test event sequence is presented .

7-9. Preparation.

a. Test Equipment and Supplies Procurement . It was necessary to
initiate the procurement of microfiche viewers and storage containers
well in advance of other preparations . This meant that decisions con-
cerning types and quantities were made before the test participants
had been fully identified . The assumptions on which these were based
are :

- Participants would be drawn from a brigade size unit.

- Different functional levels would be studied .

- Both administrative and maintenance areas would be included .

- A variety of viewer types should be examined .

- A suf f ic ien t  number of viewers must be avai lable  to cover all
potential participants’ requests.

- Viewers should include portable models.

- Microficne storage containers must he provided .

An evaluation of viewers by manufacturer was not included in the test.
Four models were selec ted on the basis of known performance factors as
being represen tative of the following types: table top , desk top , brief-
case and hand-held . The manufacturers , models , and dimensions ordered
are,shown in Appendix 0. Microfiche storage cases were required and an
inexpensive case suitable for field carry was selec ted.

b. MicroFuhlicatjon Preparation.
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(1) The decision had been made (see 7—4a) to convert most of the
“A” distribution ARs to microfiche for use in Phase IV. Initially ,
130 ARs were identified for conversion. This list was to be adjusted
to neet specific AR requirements to be determined during Phase I. The
size of this conversion required that production start prior to the
final selection of the participating units. The Technical Manuals (TMs)
to be converted to microfiche could not be identified until the partic-
ipants ’ specific needs were determined during Phase I. The TM conver-
sion was thus not initiated until the AR work was essentially completed .

(2) Micro—republishing techniques were used for this conversion
effort because of the size of the conversion and the short lead time.
Arrangements were made t~~ obtain the use of a high speed step—and—
repeat camera located at the Bureau of Census facility in Suitland ,

~arv1and . The exposed film was developed and cut into fiche by the
Census Bureau and duplicates were prepared by private contractor .
Distribution to users at the test sites was begun on 2 August 1976.

(3) A total of 173 publications (approximatel y 45 ,000 pages)
were converted to 467 microfiche masters. This total includes both
the AR collection and a TM collection ; the latter being identified
during Phase I activities . In addition to this conversion , special
versions of an AR were prepared for Phase II.

c. Specific Test Site and Publication Selections .

(1) Selections of specific test sites and publications to be used
in Phase IV could not be made until US Army Forces Command (FORSCOM)
confirmed selection of the participating unit (see Appendix M) . Phase
I of the test was initiated upon notification that the 197th Infantry
Brigade , Ft Benning , Georgia , would be the partici pating unit. The
test site and publication selections were finalized during Phase I.

(2) Initial interviews were conducted with the brigade AG and
his staff , since the Brigade ’s Executive Officer had designated the
AU as the Test Coordinator. Brigade par t icipation was discussed in
detail. Since the previous visit by IMPACT personnel (October 11’S),
the Company Administration at Battalion Level (CABL) concept had been
imp lemented in the 197th. This meant that all company—level adminis-
trative and personnel functions had been consolidated at battalion
HQ. The most active users of ARs in a battalion are located in a
Personnel Administration Center (PAC). The officers—in—charge (OICs)
and the Perso nnel S t a f f  NCOs (PSNC Os) of all PACs in the bri gade were
interviewed and b r i e fed  on the va rious aspects of the micropubl ica t ion
use r t e s t .  IMPACT ’s tentat ive decision to issue the “A” dis t r ibu t ion
ARs on microfiche was discussed , and specific high usage ARs were
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i d e n t i f i e d . On the  bas is  of the info rmat ion  ga thered  in these inter-
v iews , it was decided that a PAC would be well suited for a test site ,
and three PAC s were selected . Since the Brigade ~G operations utili ze
the same ARs as are distributed to the PAC , all Brigade AG divisions
were added to the test site group .

(3) All bri gade maintenance aTtiv itie s and motor pools were studied
and their personnel interviewed. Three activities ~

..er” selected to
serve as test sites. One site performed second echelon electronics
main tenance. The others handled track/or wheel maintenance. List of
hig h usage This were compiled for each of the sites , and where app l i c a b l e
%sere prepared on microfiche.

(4) Thus , a total of seven test sites were selected . These sites
represented a cross-section of battalion and brigade level functions
and typ es of p u b l i c a t i o n s  users .

d. Test Site Set-up . The test site set-up procedure was essen-
tiall y the sane for all sites. First , the phys ica l  layou t of the si te
was re-examined to determine if there were any special requirements for
microfiche viewer instal lation . Simultaneousl y, the OIC and the PSNCO
were advised of the number and types of viewers to he installed . Second ,
viewers and microfiche were delivered and set up at the test sites.
Third , when all viewers were operat ional , users were briefed on viewer
operations and on microfiche handling procedures. The ti~~e required
for set-up was variable and dependent on the number of viewers to be
ins t a l l ed .

7-10 . Constraints.

a . General . During the ini tial  phase of test plan execution
several unforeseen problems arose. The nature of these problems pre-
cluded the execution of the original test p lan . Each major problem
area is discussed below ; all problems were resolved .

b . Bri gade Readiness . ~V h i l e  br i gade readiness was not an unfore-
seen problem , it is discussed here for the sake of continuity . The
testing program was to be conducted on a non-interference basis: that
is , nothing would be done which mi ght impair bri gade readiness for
r edep l oyr e nt  . This precluded the removal of paper publicat ions from
t h e  se lec ted  t e st s i t e s .  Removal  of paper cop ies  of pub l i ca t ions
c o n v e r t  OLI to n~i c r o f i che  would have been log istically difficult in an y
case. Fur ther , othe r r e sea rchers  have noted t ha t  micropul~l i c a t i o n
users can b o o t l e g  paper cop ies desp ite all attempts by th e researche r

prevent i t .  This situation ~as minimized ho maintainin g good
rapport with all partici pan t s and emp hasizing the importance of the
te st results to the Are ’s micr o’~uhl ish ing efforts .
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c. Brigade Operations. Two problem a r eas are d i sc u ssed un der th is
constraint category . First , brigade staffing levels and brigade re-
sponsibil ities to post operations , e.g . , housekeeping and guard du ty ,
combined to hold the number of personnel avai l able for Phase Il and Ill
testing below ori ginally planned levels. Second , the  bri gade ’ s d a i ly
operations during the test period did not require high levels of AR
usage . Although these problems seriously affected the original Phase
III concep t , they were resolved by test plan modifica t ion .

d . Microfiche Viewer Procurement. Project IMPACT identi fied
microfiche viewer requirements for the user field testing program
(paragraph 7-9a) and initiated procurement actions for this equipment
in advance of the program ’s an t ic i pated start date. However , delays
in purchasing and delivery of equi pment necessitated a change in the
t eS t  plan . This change is discussed in paragrap h 7-11 . Further ,
del ivery  delay s were not the same for all pieces of equipment wh i ch
meant that the microfiche viewer distribution originally planned wa~disrupted . This problem was overcome by issuing the affected partici-
pa nts one s tyle of viewer at the  s ta r t  of t e s t i ng  and exchang ing £t
for  the  appropriate sty le when i t  a r r ived .

e. Micropublications Preparat ion . Micro-republishing was th~tech ni que cho sen to convert the s e f t c t e d  paper copy ARs and TMs to
microfi che . However , the produced fiche incorporated a characteristic
not usually found in republications : a l l  charts , figures , illustrations ,
and fold-outs were oriented to the conventional reading position. This
characteristic produced an unforeseen lengthening of the conversion
effort which delayed the receipt of micropublications by some partici-
pants. This problem was resolved by lengthening Phase IV at the affected
test sites .

7-11 . Test Plan Update.

a. General . A modi f i ca t ion  of the orig in al test plan was required
to meet incurred delay s . The most si gni f icant change was a reschedul-
ing of the test ’s las t  th ree phases . Several minor changes were also
needed .

b . Major  Changes . The de lay  in the  receipt  of m i c r o f i c h e  viewers
precluded the  ori ginal sequential execution of Phase Il-IV . This
problem was resolved by rescheduling the Fiche Design Factor Evaluat ion
(Phase 11) and the  Performance Study (Phase Ill) so that they would
occur during the Field Application Study (Phase TV ). Test introduction
and training was therefore conducted at the beginning of Phase IV.

c. Minor Changes . Other needed changes were made in
the plans for Phase II and III. First , manpower require -
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ments were reduced to acce;anodatc tin, personnel availabilities problem.
Changes in the experinen ta~ desi gns of these two studi es made possible
this reduc tion. Second , Pha~-e I observations indic ated that it would
not he possible to gather sufficient info rmation , in the time available ,
to  construct the tasks c a i l c u  for in the original plan . However , infor-
ma tion look-up , a basic task , was observed to be a common elenent of
most tasks . This basic task replaced the more comp lex tasks originally
planned . A third change was needcci as a consequence of the modi f i ca t ion
!ust described . The Performance StuJ ; , Phas e I I I , became a study of
microfiche viewer type ’s influen e an task performance . Fourth , the
Microfiche Design Factor Evaluation , Ph ase II , was limited to a study
of the influence of fiche frame arrangements on information retrieval.
This change was made in order to free project resources for the con-
version effort .

-l2 . Event Se~~~~~ e.

a. General. This paragraph present s the chronology of test plan
execut ion , no tes major  even t s , and describes test operations close out .
When not at the test site , IMPACT personnel were preparing test materials .

b . Test Execution . The Baseline Reconnaissance (Phase I) was
accomplished during the period 6-9 Ju ly  1976. Field Application Study
(Phase IV) activities commenced on 2 August 1976 . Three PACs and the
bri gade AG user sites had received their viewers and microfiche AR
libraries by 6 August 197h . During the period 16-17 August 1976 the
sites listed above received additional IRS and TM user sites were put
into operation . Further, four additional AR user sites were established
at the request of the 197th personne l involved. Three quarter size
viewers were delivered to Ft Benning and distributed during the period
31 August to 1 September 1976. A large portion of the maintenance
documentation for the M60 and M6OA1 tanks was delivered at the same
time . Additional user test site were established : 2/69th Armor P”C
and Br i gade Maintenance Office. The Fiche Factors (Ivaluation was
administere d 15-17 ~eptcmber 1976 and during the period 2-24 September

~97(~ t h e  P e r f u r m :i u c e  Study was conducted.

c. Te: t (los tou t . User Test operations were closed 0ut d u r i n g  the
f i  r~t two seeks of u c t u h e r .  Lquipment turn—in was ;lccoflij)1 ished during
t Li s period w t o  Sum : e x c e p t i o n ;  some p a r t i c i pants  expressed i desire
to  retain th e ir equi pment (S ~) . Those users wishing to retain viewers
and mi cropuil ications wore permitted to do so with the understanding
that I MPAC I would  not pr ovide  changes to documents. Appendix P, gives
the test equi pment status as of 23 October 1976. All equipment not
requested by 197th personnel was packed for shi pment du r i n g  the period
20-22 October 1976. A debriefing questionnaire was administered at
this time to all users . This  questionnaire is discussed as part of
Phase IV , the Field App lication Study .
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SECT ION V - DATA COLLECT ION AND REDUCTION

7-13. General. This section provides a brief discussion of the rela-
tionship between the purpose of each phase and the data collection
methods/device used. Micropublication user test data was captured by
several means : interviews , observations , fiche design factors evalua-
tion data sheets , production study data sheets, micropublication usage
logs, and a debriefing questionnaire . Only the latter item required
a significant data reduction effort, i.e., ADP support . A statement
of significant findings is given below for each phase.

7-14 . Baseline Reconnaissance (Phase I). Interviews and observations
were utilized in this phase. Time constraints , personnel availability,
and a recognition of the need to build and maintain good rapport with
brigade personnel dictated an informal , less structured style of inter-
viewing . All interviews were conducted in work areas. ~‘1uch of the
information gathered dealt with organization , mission , cha in of command ,
operational details , and publications used , needed , wanted , etc. This
information was needed in order to make preparations for Phase IV.
No attempt was made to examine the area of training literature and only
AR and TM usage was studied. The major f indings were as fo l lows :

1. Publications usage (exclusive of log istics type publications)
is low (on the average , only a few per day within any one area).

2. Publications are used essentially as references .

3. AR libraries are maintained in all battalion (bn) and brigade
(bde) administrative/pe rsonnel areas .

4. Workload for tasks which could require a publication usage is
low .

S. Personnel in Company HQ and Supp ly areas expressed a need for
limited AR libraries .

6. Limited electrical service to shops and offices can pose a
problem for microf iche viewer usage .

7-15. Fiche Design Factor Evaluation (Phase 11).

a. General . Many characteristics of microfiche used by DOD
agencies are f ixed by specifications (MIL-M-38748, MIL-M-63048A).
How ever , the layout or arrangement of textual information on the fiche
is not fixed . This characteristic appears to be important for two
reasons . First , it can influence the speed and cost of operation of
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a micropub lishing production system by imposing restrictions on the
system ’s input section . Second , the way in which the microfiche is
read and possibl y the speed at which information is retrieved can be
influenced by the information arrangement on the fiche . Three arrange-
ments are possible , and authorities in information science have dis-
cussed their use: horizontal , reading left to right ; vertical , read ing
top to bottom; and serpentine , reading left to right on one row, then
right to left on the next and so on (see Appendix 

~). Several potential
micropubl icat ions  users interviewed by IMPACT expressed opposing views
about the suitability of the latter. The purpose of this evaluation
was to determine if the speed and accuracy with which Army personnel
look up fa ctual information from a micropubl ication is influenced by
the information arrangement on the microfiche. Four hundred thirteen
information look up tasks (approxi mately 137 per arrangement) were
completed by brigade personnel . A detailed description of the method-
ology used is found in Appendix Q.

b. Data Capture . Basic information on each participant ’s
experience with using microfiche was obtained before starting the
evaluation . A samp le of the data collection sheet filled in with total
responses appears in Appendix Q. Most participants (73%) had exper-
ence with micropubiicatioms usage. Information looked up and time to
complete tasks were recorded on a second data sheet . No differences
with respect to accuracy were found . Average task completion time was
computed for each arrangement . These averages were examined statistically
and the differences observed were found to be no better than chance
diffe rences ( see Append ix 

~
).

7-16. Performance Study.

a. General. The effect of constraints discussed in paragraphs 7-lOd
and 7-llc narrowed the scope of this study to an examination of the
effect of the type of microfiche viewer used on the performance of
information look-up tasks . Information on the relative effectiveness of
different microfiche viewer types is essential to the selection of the
best viewer for tactical brigade environments. However , effectiveness
may not be determined solely by the physical characteristics of the
viewer; it may depend in part upon the user ’s experience with microfiche .
The purpose of this study was to determine the relative effectiveness
of three  d i f f e r e n t  mi crofiche viewer types w h i l e  t ak ing  into account the
users ’ microfiche experience . A detailed description of the methodology
used is found in Appendix IL

b. Data Capture . Basic information on each partici pant ’s experi-
ence with the use of microfiche was obtained before starting to work on
information retrieval tasks . A sample of the data collection sheet and
breakdo wn of t he  responses obta ined are found in Appendix IL Eighteen (18)

_  t i . . ~~ - .



- - -~ ~~~~~~~~~- -~~~~~~~~~—-_ _ _

of the 28 participants had some experience with microfiche. Each person
performed six information retrieval tasks using only one of four avail-
able resources : paper copy , desk-top microfiche viewer , briefcase
microfiche viewer , or hand-held microfiche viewer. Average time to
complete a single task was computed for all participants. The overall
difference in performance between experienced and non-experienced persons
was examined statistically . The examination showed that the differences
were attributable to chance alone. Since there was no meaningfu l
difference between these two groups , individual results were combined
within resource groups. Overall measures of information retrieval task
performance for each resource group were compared statisticall y. The
paper resource group was found to be significantly faster than any of
the microfiche viewer resource groups (Appendix R). No meaning ful
differences in performance were found when the microfiche viewer resources
were compared with one another.

7-17. Field App l ica t ion Stud y.

a. General . The purpose of this study was to determine what would
happen in the day-to-day operating environment of a FORSCOM brigade
when most of the paper copy publications in a functional area were
replaced by microfiche :opies. Two data capture devices were used :
micropublication usage logs (see Appendix S) amd a debriefing ques-
tionnaire (see Appendix T).

b. Micropublication Usage Logs. Logs were supp lied with all
microfiche viewers and were available for the entire study period . The
importance of maintaining accurate logs was stressed to all participants.
However , the limited entries made precluded any conclusive analysis.
Further , interviews and observations definitely indicated that log
entries did not reflect actual micropublication usage.

c. Debriefing Questionnaire .

(1) This means of data capture was administered to 63 participan ts
after the study period . The results of the questionnaire are reported
in Appendix U. Eleven items requested information and did not involve
an expression of opinion . The remaining 52 items either asked the
participant to report on his experience with or his attitudes/opinions
about micropublication usage. In accordance with accepted practices of
questionnaire construction several questions were asked in different
forms at different locations within the questionnaire. When these
questions are compared statistically, the results provide an indication
of the respondent ’s consistency in answering. These comparisons are
reported in Appendix V. Compari sons reporting a significance value
equal or less than .01 indicate a relationship that could not have
occurred by chance alone. Such a result indicates consistency and
all tests ~un indicated this consistency .
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(2) The results of several items (six of 63) of particular interest
are repor ted here. A number of items compared m i c r o p u b l i c a t i o n s  wi th
pap er copy pu~’1ications . Information look—up with micropublications was
considered to he faster or at least equal to that of paper copy by 63%
of the respondents. Seventy—four percent believed that micropublica—
tions were better or equal to paper publications with respect to ease
of use . The inability to make notes on the micropublication has been
cited as a serious drawback by some authorities in micrographics.
Uoweve r , 54 of t he  r esponden ts  d id  not  f ind  it to be so. Ei gh ty—one
percent , reported no difficulty in making the transition from paper
cc’pv to micropublications . Eye strain had been reported to be a problem
for the use of micropublications , but less than 10% of those answering
experienced much of an eye strain problem during reading . Finally,
when asked , ‘would you recommend that additional publications be pro-
duced on microfiche? ” , 82% responded yes.

SECTION VI — Discussion of Test Findings

7—18. General. Phase I and Phase IV findings are discussed together
because the results of the former constitute background for the latter ’s
interpretation. The results of Phases II and III were originally intended
to be used in Phase IV. However , as indicated in paragraph 7—1-1 Test
P l a n  Update , the nature of these tests was changed . Although they
provide information which can be used in implementation planning, they
have no direct bearing on the interpretation of Phase IV.

7— 19.  Phase I and Phase IV.

a. Phase IV , the Field Application Study, directly addressed the
purpose of the ,~ield testing program ; the determination of the usability
and acceptability of micropublications in the tactical environment.
The 63 item debriefing questionnaire was the primary data collection
device. A full and comp let e analys is , and discussion of the results
obtained (see Appendix U) is well beyond the scope of this chapter.
However , certain critical issues are discussed in the following sub—
paragr aphs :

(1) How did micropublication usage compare with conventional
paper copy usage?

(2) What is the effect of micropub lication usage on work production?

(3 )  Do ~he users of micropublications favor its implementation by
the Army?

(4) Hew acceptable are micropublications ?
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The readers attention is directed to the relevant questionnaire item(s)
to permit a detailed examination of the data. Critical findings are
reported in the discussion below .

b. Differences in the frequency of publication usage were noted
when administrative areas were compar~d with shop/maintenance areas .
Usage must of necessity be higher in the latter than the former.
Publications (mainly ARs) are treated as references and are consulted
infrequently by administrat ive users. Shop/maintenance operations on
the other hand require an active interaction with publications (mainly
TMs). These are the critical findings of Phase I. The usage of micro -
publications reported in debriefing questionnaire item #5 is probably
no different than that of paper copy . This assumption is supported by
the responses to item #23. Forty-seven (47) percent of the respondents
reported no change in publication usage when micropublications replaced
paper copy , 39% indicated that usage increased , and 14% did not respond
or reported a decrease. Further, the responses to item #24 provide
additional support with 74% reporting little or no change in the way
publications are used . The conclusion to be drawn from these observa-
tions is that replacing paper copy publications with micropublications
is unlikely to degrade publication usage in either the administrative
or maintenance areas .

c. Nineteen of the 63 respondents had some experience with micro-
film or microfiche prior to the Field Application Study (Phase IV).
The others presumably formed their opinions based on their micropubli-
cation usage during Phase IV. When asked how micropublication usage
had affected their work performance (item #28) 81% responded that it
had helped . Further, 84% believed (item #34) that their unit’s work
production would be improved if micropublications replaced paper copy .
These observation suggest that micropublication usage will not degrade
work performance. Additional support for this position is found in
the results reported in 7-17c(2) above .

d. The majority of respondents saw no problems with micropublish-
ing and were in favor of its implementation in the Army . This con-
clusion is supported by the response to item #6: 70% of those respond-
ing believed that the people they worked with were in favor of using
micropublications . An examination of debriefing questionnaire items
a -Il to 63 provides a similar indication . These items present a series
of positive statements about various aspects of micropub lishing. A
majority agreed with each of these statements.
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e. A 100% endorsement of micropublishing was not obtained and was
not expected . Resistance to change is a common , widely studied behavioral
phenomenon . However , over 71% of those questioned agreed with the state-
ment , “In time , most personne l will prefer micropublications. ”

‘-20. Phase II. The results of the Fiche Design Factor Evalua tion (see
Appendix ~) suggest that any one of the three information arrangements
tested is as efficient/effective as any of the others . This factor
would not impose a constraint on the production system . The finding of
no difference in information retriecal time between the three arrange-
ments was unexpected . Diametrical opinions about the suitability of
the serpentine arrangement had been obtained during Phase I interviews .
However, the results obtained may be understandable when the type of
task used is considered. The information retrieval tasks used were
desi gned to require a sequential search of the fiche. Look-ups w ith
the different arrangements would require different kinds and types of
physical effort . Performance differences would be expected . Howe~-er ,
the participants treated the tasks as isolated information look-ups.
The conclusion stated above only applies to look-ups . However ,
Phase I observations and interviews indicated that this was an impor-
tant task type .

7-21 . Phase III .

a. No meaningful difference was found when the performance times
of the “experienced” microfiche users were compared with those of the
non-experienced group (see Appendix R). Two alternative explana-
tions for this finding are possible. First , the difference between
groups may not have been great , since experience with microfiche was
limited mainly to that obtained during the Field App lication Study.
Only 30% of all the participants had any experience prior to the study.
Second , previous experience may not have been a critical factor in
performance of the tasks used.

b. Information retrieval times were faster using paper copy
publications than using micronublications. This is not unexpected
since all subjects had more experience with the use of paper copy .
However , this apparent advantage of paper copy might not exist if the
tasks performed had required the subject to physicall y retrieve the
publication as well as look up the information requested . Further ,
the Phase I observation (low publication usage and low workload)
suggest that the difference obtained may have no practical importance.

c . The failure to find a performance difference between the
microfiche viewer types was unexpected . The physical manipulatory
problems of hand-held viewer usage were greater than those subjects
experienced with the other two.
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SECTION VII — Summary and Conclusions

7—22. Summary.

a. General. Project IMPACT conducted its micropublications user
field testing program during the period 5 July to 14 October 1976.
The purpose was to determine the usability and acceptability of micro—
publications in the tactical environment and to obtain related infor-
mation for implementation planning. Partici pating in the program
was the 197th Infantry Brigade at Ft Benning , Georg ia. All testing
was conducted within their garrison area . The four program phases,
Baseline Reconnaissance (I), Fiche Design Factor Evaluation (II),
Performance Study (III), and Field App lication Study (IV), and their
results are summarized below in relation to the purpose.

b. [:;ability and Acceptability . Phases I and IV are directly
applicable to the first portion of the purpose stated above . Following
is a brief description of testing procedures and a summary of the
results .

(1) Testing Procedures. Brigad e publication usage , organization ,
and physical cond itions were examined by observation and interview
during Phase I in preparation for Phase IV. ~icrofiche equivalents
of convential publications were issued to 11 users groups. Seven
groups in administrative/personne l areas received ARs and T~s wer~’
supplied to four shop/maintenace activities. All but one of the
former used micropublications for approximately 8 weeks and the
latter had a minimum of 6 weeks usage . A debriefing questicnnaire
was administered to all available participants at th~ conclusion of
Phase IV.

(2) Results. The manner and frequency of publication usage noted
in Phase I did not change appreciably when micropub lications were used ,
according to the questionnaire data. ~~rk production was not degraded
by micropublication usage and some respondents be ’ieved that produc-
tion improved . Overall , no significant prob lems were identified.
Checks built — in the questionnaire indicated that the respondents
answered in a consistent manner indicating reliable results.

c. Plannirg Information. Phases II and III were c n d i i ct e d  to
clarif y issues relevant to imp l ementation p lanning . Both were short
term psycholog ical experiments and were carried out during the latter
pi rt of Phase IV . Issues and results are stated for each phase.

(I) Phase II , Fiche Design Factor Evaluation. Could the manner
In which textual information is arranged on a m li r o fich e influence the

cl and a c c ur i~~v of int~~r~~ t ion retriev al? No ~c;ming f u l  d i f f e r e n c e s
were found between the t rce desi gns tested when the  t a sk  s tudied was

1 a short , factual i n t  orma t i n  l o o k — u p .  This t yp& of t ask is commonly
en u. rite r t d in d a i ly pt r at i ’n s .
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~2 Phase  I I I , Performance Study . Two potential influences on infor-
T~a t 1 on  retr ieval l )t ’Jt rn ~ance were examined . These influences were the
sub jects ’ m i c r o f i c h e  oxpurience and the type of microfiche viewer used.
No meaningful differences in performance times were found when experienced
and non-experienced subj ects were compared . Similarly, the type of micro-
fiche viewer used did not produce meaningful performance differences.

:-:s . Conclusions.

a. ~!icropublications , ARs and ‘lids , were accepted and used as if they
were paper copy publications . However , the soldiers who used micro-
publica tions were of the op inion that they are superior to paper copy .
•\ clear majority of those participating in the micropu blication user
field testing would favor t h e  imp lementation of micropublishing in the
A roy -

b. ‘rh€ results of IMPACT ’s field test revealed no problem which
would prevent the implementation of micropublishing for admin is t ra t ive!
personnel areas or shop/maintenance areas . Little introductory training
was needcJ . The micropublications users reported that the transition
from paper copy was easy. Special microfiche viewers are not needed .
Good quality off-the-shelf viewers were readil y accepted . Further ,
the use of micropublications under actual field conditions was not
seen as a problem .

c. Three events occurred during the Field Application Study phase
which hi ghlight these conclusions. A Staff Sergeant , preparing to
depar t on PCS from the bri gade , made arrangements to purchase a brief-
case type microfiche viewer with his own funds. He wanted the viewer
so that he could take an AR library to his next duty station . Another
event involved an armor battalion maintenance officer. He elected
t o  take a tank maintenance library on microfiche to the field to
prepare for an off-post exercise. This was made possible through
the use of a briefcas e ‘ype microfiche viewer adapted for a tank’s
power supply. Third , at the conclusion of the study the participants
asked to retain 44% of their equipment even though IMPACT could no
longer provide updates to microfilmed documents.
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CHAPTER 8

PROPOSED MI CROPU B LI SH I N G SYSTEM

8-1. General.

a. Consolidation of analyses from the foregoing chapters has defined
a “best choice” for a proposed IIQDA micropub lishing installation . This
chapter formulates the detailed specifications of that system configura-
tion , its component equipment , and the supporting personne l comp lement .
Using methodolog y similar to the project ’s CRA (Appendix E), several size
levels of this system can be predicted based on production limits.

b. Results from a DACA-CAF report on methodology concurrence and
IGAA-ECO audit of the CBA and proposed micropub lishing system are included
as Appendix ~~~. Exceptions noted by MA have been incorporated in the
calculations that follow and in the CBA , as have changes due to an up-
dated version of personnel requirements.

c. Following the system proposal presentation , a suggested imp lemen-
tation plan/schedule will be chronolog icall y defined. This plan will
discuss specific major milestones and will not attempt to detail a step-
by-step “process ”.

8-2. Proposed HQDA Micropublishing Installation.

a. Project IMPACT ’s prototype desi gn concept was originally intended
to be applicable to a real-life micropublishing installation. After six
months operation the desi gn concept remains basically unchanged ; that is ,
the tn -modular approach which separates input/conversion , microfilm -

recording, and master microfilm development/reproduction are functionally
and physically independent . The conversion subsystem , print preparation ,
remains as a shared-logic mini-computer driven operation which converts
di gitized text to print format that can be directly input into the COM
microfilm recording subsystem. This COM recording system also is basi-
cally unchanged from its prototype predecessor and in an identical fash-
ion merges text and illustrations for microfilming. The last subsystem ,
development/duplication , will be performed both in-house and by an out-
side contractor. An innovation is the introduction of a step-and-repeat
camera. This will be used to provide reprint s from existing hardcopy .
Output of the step-and-repeat operation will go directl y to the micro-
fiche dup lication main system. The comparative costs and involvement
will be discussed later in this chapter.

b. As depicted in Fi gure 8-1 , the system ’s confi guration will con-
tinue to have three independent subsystems : print-preparation , micro-
film recording, and film development . A full scale installation which
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ca n ha nd l e  appr ox imate l y 2,100 average size 75 page original pub l i c a t i o n s
per year , requires 25 inpu t s t a t i ons  to convert proponent i nput to magnetic
media in preparat ion for COM recording . I npu t s through the OCR are 20°c
of the l , 50 document s that can be keystroked . Throug h put of the step-
and-repeat camera is set at 2 ,000 documents/ year , considerabl y be low the
maximum output of the camera.

c . As dep ic ted in Fi gure 8-1 , the 25 stations can be functionall y sub-
divided in to 17 text input stations and ei ght edit/print formatting sta-
tions . Text input is the entry of alp hanumerics with a minimum of instruc-
tions for page formatting . It may include commands for paragraphs and
general heading structures. The eight edit/print station are principall y
dedicated to the insertion of printing commands after the text has been
p laced onto nag-media by the text entry stations . These command s include
definition of font styles , line and letter spacings , right and left jiisti-
f i c a t ions , hyp hena t ions , and commands for illus tration insertions. The
edi t/print stations may be used bi -m odal lv for both edit/print and text in-
put . For the large system considered the main reason for the text ent r sub-
component and its own dedicated CPU is to allow for large amount of key-
stroke data entry without overloading the main (edit/print) CPU . Concep-
tuall y this allows the alternative of starting up with onl y the edit/print
subsystem , using it bi-modall v , and adding the text entry system in dis-
crete portions as the entire micro publishing system is brought up into f u l l
production. It is antici pated that the component s of the text entry unit
will be acquired on a lease basis. It is also anticipated that this acqui-
sition will be made onl y after the edit/print unit is saturated , and that
it w ill be sized by examining the antici pated needs for future re-keyboard-
ing (data capture).

d. The text entry (I/O) devices , as shown , consists of 15 CRTs , a type-
writer , and an OCR devi ce . Original hardcopy or alphanumeric text changes
to current publications text is first entered by the text I/O station onto
disk files which can then be accessed by the edit/print 1/Os to complete
the print formatting. The OCR device will be hardwired to the CPUs but will
have its own mini-computer (that is , it will not be “slaved” to the sub-
system ’s CPUs as was the prototype). As in the prototype operation digi tal
data entry , if available , can be entered directl y into either of the two
main CPUs , thus considerably cutting down on the necessity of keystroke
entry . Reformat t ing  of “stranger” tapes can be done either by the host
CPU or off-line on another system. In order to have hardcopy print outs
for editing from the CRT stations an on-line hi-speed p r i n ter (wi t hou t
font changes or print spacings) will be hardwired through the mai n (‘P H-.
and accessible to all I/O terminals. In addition , 1/0 operators wi l l  he
a b l e  to visuall y inspect actual final printout wi th the entire range of
print variations on a 23 inch Video Display Screen also activated by ii i :u i rv
from an I/O station .

e. The end product of the print preparation subsystem is a H-t ra c k t i p ~~

w ith all information needed to drive the COM subsystem . When required ,
software programs can be used to change the output tape so that it can l~
used to drive photocomposition devices.
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f. The interface between the print preparation subsys tem and the COM
recording subsystem can be ei ther  through a tape drive or by direct hard-
~ciring of the e d i t / p r i n t  module to the CON ’s CPU. The proposed system
w ill make use of a tape drive as input , but it can he retrofitted for the
hardwire connection , if and as needed . The proposed CON recording sub-
system w ill be identical with the prototype ’s design except for camera
definition . The HQDA micropublishing system may be required to produce
48:1 as well as 24:1 mi crofiche , therefore , a separate 48:1 camera will
he added to the system to provide maximum versatility.

g. The development of COM produced master microfi che film will be
accomplished in-house using a full-reversal processing system . The opera-
tions w i ll  require hot/cold filtered water supp ly sources and drain facil-
ities for waste solutions . The production and distribution of quan ti ty
duplicates is an area which , although more economicall y produced in-house ,
may be best J~ ne in  the private sector.

h. The step-and-repeat camera being considered is a high speed micro -
filming system that automatically microfilms one or both sides of documents
on 105mm film . Factory installed innovations make it possible to handle
right reading pages , flexible titling and indexing. Both 24:1 and 48:1
reduction ratios are possible thru lens substitution .

i. One consideration which surfaced during prototype operation is
the production of the illustration merge slide for insertion during micro-
filming . This operation will be performed in-house until the private
sector develops the needed expertise and can match in-house per item
costs.

j. Project IMPACT ’s prototype had planned in its schedule to accel-
erate its keystroke input operations by obtaining CON-ready conversion
tapes through a contract service. These products never materialized due
to the inability of contractors to develop software compatible with the
IMPACT COM subsystem. This possibility will be investigat ed further
during implementation .

k. The detailed listing of all the proposed system equi pment pur-
chase costs and yearly supp ly ~ind personnel expense are listed below .
Cost centers follow the format used in the CBA except that dup lication
is performed by outside contractors at $.08/copy. A costing anal ysis
for the step-and-repeat operation is included . Total personnel re-
quirements are presented initially and then broken down between the cost
centers . The cost centers are print preparation , film recording,
developing, merge slide preparation and step-and-repeat operaticns.
Each cost center is further subdivided into equipment rind maintenance ,
as so c i a t e d  personnel , ov erhead and supp l i es . Equi pmen t and m a i n t enance
is speci fied both as a purchase cost and as a yearly lease and main-
t e n ance  cos t .  A l l  o ther  costs are de f ined  in S/y ea r .
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(1) Total Personnel Requirements.

TITLE NO GRADE SALARIES /YEAR

Divis,.on Chief 1 14.5 $ 32 , 557
Management Analyst 1 12 .5 23,166
Management Analyst 1 11.5 19,332
Operations Research Analyst 1 12.5 23,166
Psycholog ist 1 12.5 23,166
Computer Specialist 2 12.5 46,332
Computer Specialist 1 9.5 15 ,977
Supervisory Photographic Tech 1 12.5 23,166
Secretary 1 7.5 13 ,059
Micrographics Technologist 1 7.5 13,059
Editorial Assistant 1 9.5 15 ,977
Editorial Assistant 3 6.5 35,262
Editorial Assistant 4 5.5 42,172
Cl erk Typist 2 5.5 21 ,086
Clerk Typist 2 4.5 18,848
Clerk Typist 11 3.5 92,358
Clerk 2 16,792

TOTAL 36 $475,475

The division chief , grade 12.5 management analyst , operation research
analyst , psychologist and secretary are considered managerial and
supervisory . The computer specialists , grade 11.5 management analyst
and supervisory photographic technician are considered operational and
training .

(2) Print Preparation .

(a) Equipment and Maintenance.

Input System:

Edit package includes , disk drive , CPU
4 Input Stations and Software $69,500

12 additional input stations @$2,900 34,800

Composition System:

CPU 45,000
Drive and Controller 30,000
Magtape 800/1600 BPI 20,000
Line Printer 20,000
8 Edit Stations @$6,000 48,000
Composition Software 18,000
Graphics Display Terminal 30,000
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Intellegent OCR $ 44,000
OCR Interface Hardware and Software 15 ,000
Film Recorder Interface h ardware and

Scf~~arc 30,000

Additional Software:

Page Makeup 15 ,000
Book Pagina tion 15 ,000

TOTAL $434 , 300

lease Plus Maintenance $171 ,983/year

(b). Personnel.

1. Manageri al and supervisorY (1/3) $ 38 , 371/year

2.  Operational and Trainin g ( 1/ 3 )  34 , 93(~

3. Editorial Assistant s and Clerk Typists 223, 03

4 . Total  $299 , 010/year

(c) Overhead .

1. Assi gned to personnel at 30.6~ .S 91 ,497/year

2. Non-personnel 9,707

3. Total $101 ,204/year

(d) Supplies.

1. Archival Tapes at $8.40/unit $ 17 ,640/year

2. Miscellaneous 1 ,000

5. Total 18,640/year

(e) Grand Total $590,837/year

(3’) F i1~ Recording.

(a ’) Fqui~~rrcnt and ~1a i n t e n an c e .

~asic Film Record i ng System with:
Teletypewriter and 9-track MTU $195 ,000

‘kT Moni tor 6,250
-
~~ Memory Ext (2) ~S .~~00 16 ,000

[)rive 36,000
: t i c a l  Merge 38 , 500

H:~zh Speed G r a p hic .\rts Generator ~~ 500

1 0~
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High Speed Thruput Feature $ 22,500
Line Draw Features 26 ,250
Microfilm Camera (24:1 , 42 :1)  28 ,500
Microf i lm Camera (48:1) 31,500
Conversion Kit 2 ,650
2 Extra Magazines ( 105mm ) 2 ,400
1 Extra Magazine (16mm ) 690

TOTAL $433 ,740

Lease Plus Maintenance $171 ,761/year

(b) Personnel.

!• Managerial and Supervisory (1/3) $ 38 ,371/year

2. Operational and Training (1/3) 34,936

3. Total 73,307/year

Cc) Overhead .

1. Assigned to personnel at 30 .6% $ 22 ,432/year

2. Non-personnel 9 , 707

3. Total $ 32 , 139/year

(d) Supplies.

Miscellaneous 1 , 000

(e) Grand Total $278,207/year

(4) Developing .

(a) Equipment and Maintenance.

!~ 
Master Developer System $ 8,548

2 .  Silver Duplicate Developer System 8,308

3. Total 16 ,856

4. Lease plus maintenance 6 ,675/year

(b) Personnel.

1. Photographic Techni cian (1/2) $ 6,529

2. Clerk (1/2) 4 , 198
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3. Total $ 10,727/year

( c ) Overhe ad.

!~ 
Assigned to personnel @30.6% $ 3,282/year

2. Non-personnel 3,236

3. Total $ 6,518/year

(d) Supplies.

!• Fil m at 43.69/roll S 4,377/year

2. Develop ing Chemicals:

Developer (150 gallons) $777
Fixer (150 gallons) $ 1 ,259

3. Miscellaneous 333

~~ . Total $ 6,746/year

(e’) Grand Total $ 30,666/year

(5) Merge Slide Preparation .

(a) Equipment and Maintenance.

Merge Slide Positioning Camera with
Auxiliary Equipment (2 units) $ 15,600
Lease Plus Maintenance 6,178/year

(b) Personnel.

1. Management and Supervisory (1/6) $ 19 ,186/year

2. Operational and Training (1/6’) 17 ,468

3. 1 Clerk 8,396

4. Total $ 45 ,050/year

(c Overhead .

1. \ - ~ - ~n~d to personnel it  30.0 S 13 ,7S5/year

2. .\ o n - :~& ’rs onn e l  3 , 23o

3 lot il S l , 021 / v e~ r
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(d) Suppl ies.

L Photoplast slides $211 ,680/year

2. Miscellaneous 333

3. Total $212 ,013/year

(e) Grand Total $280,262/year

(6) Step and Repeat Operation.

(a) Equipment and Maintenance.

1. Camera $ 71 ,316

2. Lease plus maintenance 28,241/year

(b) Personnel.

1. Management and Supervisory (1/6) $ 19,186/year

2. Operational and Training (1/6) 17 ,468

3. Photographic Technician (1/2) 6,529

4. Cl erk (1/2)  4 ,198

S. Total $ 47 ,381/year

(c) Overhead.

1. Assigned to personnel at 30.6% $ 14,499/year

2. Non-personnel 3,236

3. Total $ 17,735/year

(d) Supp lies .

!• Miscellaneous $ 333/year

2.  Additiona l ’ stationary type 1 ,000

F 3. Total $ 1,333/year

(e) Grand Total $ 94 ,690/year
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1. It is possible to degrade th i s  sys t~~n by reducing the number of
I/O sta tions . The degraded system is ca; able of producing 1 ,400 documcnts/
‘car through the CON unit and also a thruput of 2,000/documents per year
through the step-and-repeat mo~iu1e. The step-and-repeat process is not
downgraded . As a last example , a p ilot system handling 700 and 2,000
document S/year resFect vely is cons idered .

m . Table ~-l presents a coiide: cci general view of the analysis of
the proposed ful l S \ S t C r l . ~~t also includes the results of a degraded
and pilot system an al ysis. The methudology used for the above are
identical to that used for the proposed full system but the results
are present ed only in tabular form for brevity.

TABL E S- i

25 ENTRY 17 ENTRY 9 ENTRY
STATIONS STATIONS STATIONS

Thruput ~COM ’ document s 2,100 1 ,400 700
Thruput Step-and-Repeat) 2,000 2,000 2,000

Print Preparation
Equipment Maintenance $/vear $171 ,983 $160,340 $147,470
Personnel 299,010 215,243 132,943
Overhead 101 ,204 75,571 50,387
Supplies 18 ,640 12 ,760 6,880

TOTAL $590,837 $463,914 $337,680

Film Recording
Equipment E, Maintenance $/year $171 ,761 $171 ,761 $171 ,761
Personnel 73,307 59,139 53,815
Overhead 32 ,139 27 ,804 26,174
Supp lies 1 ,000 1 ,000 1 ,000

TOTAL $278,207 $259,704 $252 ,750

9ev eloping
Equipment ~ Maintenance $/year S n ,OrS $ o,675 $ 6,675
Personnel l0 , ’27 4 ,198 4,198
Overhead 6,518 1 ,520 4,520
Supp lies n , ’hn ~,52() 3 ,845

TOTAL S 7 ’ .~~ 0 $ 20 ,71 3 $ 19 ,238

Merge Slide
Equipment f1 Maintenance $/year S o,1 S  S 6,178 5 3 ,089
Personnel 45 ,050 57 ,967 35 ,304
Overhead V ,0 1  14 ,854 14 ,039
Supp lies 212 ,013 141 ,453 70,893

~OTAL S S O , 2O: ~20O ,452 $123 ,325
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TABLE 8-1 (Continued)

25 ENTRY 17 ENTRY 9 ENTRY
STATIONS STATIONS STATIONS

Step-and-Repeat
Equipment ~ Maintenance $/year $ 28,241 $ 28,241 $ 28 ,241
Personnel 47,381 33,769
Overhead 17 ,735 13,569 12 ,754
Suppl ies 1,333 1 ,333 1 ,333

TOTAL $ 94,690 $ 76,912 $ 73,434

8-3. Cost Analysis. Cost comparisons are presented between conven-
tional publishing and the proposed micropublishing system. The meth-
odology and the model developed in the CBA are used . As discussed in
paragraphs a, h and k of section 8-2 , there are two major differences
between the prototype and the surveyed systems , analyzed in the CBA ,
and in the proposed system . These are the usage of an outside contrac-
tor for diazo dup lication and the utilization of a step-and-repeat
camera. For the quantities considered, duplication costs are estimated
at $.08/copy. The step-and-repeat camera operations have been considered
as one of the cost centers of the analyses of section k and m.

a. Figure 8-2 shows a comparison between average document publishing
costs for the proposed systems and the $1 ,336 value of conventional pub-
lishing , for an original document , as covered in the CBA . Proposed sys-
tems costs, in this cas e, are for original thruputs through the CON
unit. The number of input stations (not including the OCR) is plotted
against document cost. The document cost includes 5,237 duplicates ,
selected as average by the analysis of current HQDA publication.

b. Fi gure 8-3 , shows total savings over five years for the various
proposed systems as compared to conventional publishing. Savings , as
dep icted , include the step-and-repeat operation . Conversion rates are
based on system thruputs of 2,100, 1 ,400, and 700 documents/year for the
full scale , marginal and pilot systems . The first year ’s conversion is
only of orginal documents. Changes and reprints are introduced in
increasing ratios , in years 2 to 5. It is assumed that a constant 2,000
reprints/year are serviced by the step-and-repeat , and duplication cost
centers of all these systems . One time installation costs and TDY are
subtracted from the particular year ’s profit margin. Results are pre-
sented in current dollars by using present value factors .

8-4. Implementation. As stated earlier , no attempt to produce a fully
operational implementation plan can be made in this report . Such a
plan with its necessary levels of operat ional detail would be more
voluminous than this study . Imp licit throughout this report , howeve r ,
are the details and the experiences needed to construct such a detailed
p lan . Figure 8-4 , provides a sequential list of those major milestones

1l~
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which have been uncovered and learned throughout the project , and will
l)e app licable during a full-scale implementation . This imp lementation
schedule highli ghts those dependent and independent milestones which ,
taken together in the sequence provided , furnish the macro listing of
actions and events leading to the start up of the micropublishing system .
Beginning with approval and terminating with the start up of full
operations , the chronological list is arranged over a fifty-two week
period .

8-5. Conversion. The choices invol ced in converting Departmental
publications from hardcopy to microfi che media are many . First , the
constraint s of the technology should he considered , and those areas
which are constrained should be dispelled. The range of technical
requirements involving illustrations , ri ght-reading pages , and inserts
or foldouts is fully compatible with the CON based techni ques which
have been described in this report . The use of color in the finished
microfiche also exis ts technolog ically , however , it appears that the
inclusion of color should be postponed until other technical techniques
are mastered . In retrospect , it appears that few if any of today ’s
publications arc trul y outside the potential of micropublishing in
an operational environment . Although the micropublishing technical
constraints are few , the magnitude of current hardcopy publication
usage requires careful and deliberate consideration with regard to
selecting the method or methods of introducing microfiche publications
in lieu of or in combination with hardcopy . Some of the obvious pro-
cedures for introducing and converting to micropublications are :
(1) conversion on a geographical basis , (2) conversion by functional
area , (3) conversion by type of organization , (4) conversion by major
comm ands and (5) combinations of any of these four alternatives. The
user test data contained in this report clearly state that microfiche
can be used successfully both in the office and in the field environ-
ment , and wherever resistance to change initiall y exists in the mind
of the user , it is quickly replaced by the utility and versatility
of microfiche once this newer medium is introduced.
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CHAPTER 9

CONCLUSIONS AND RECOMMENDATIONS

9-1 . General. The conclusions presented are consolidations of the
various findings of the foregoing Chapters 2 through 7. For the
purpose of discussion they are separated into two categories :
Micropublishing (performance, equipment and systems); and microfiche
usage (user attitudes and media usability). The elemental level of
conclusions has been covered in detail throughout the previous
chapters , therefore, this chapter will address conclusions by
specific descriptions within general applications to HQDA micro-
publishing. Recommendations are a further consolidation and ref m e-
ment of the concluded positions to prese.nt firm suggestions for the
future directions of the HQDA micropublishing efforts.

9-2. Conclusions.

a. Micropubl ish ing.

(1 ) Micropubl ish ing as a repla cement for or as an adjunct to
hardcopy publishing has show-n significant cost savings in production ,
storage , and distribution . It has also proven to have a faster turn-
around time for returning changed publications to the field.

(2) COM-based micropublishing systems are the current state-of-
the-art . Although this application to true printing has few proponents
at th is da te it is being rapidly accepted as the upcom ing direction of
the technology .

(3) COM microfi lm ing equipment has a high initial cost investment
because of its compu ter based des ign. The high in it ial cost can be
quickly recovered . This was substantiated in the project ’s cost
analysis comparing conventional publishing to a proposed COM-based full
scale (25 inpu t station) system , which indicated a projected $9.5
million savings over five years .

(4) COM micropublishing designs can meet the two mandatory HQDA
publ ishing req ui rements of merg ing text with illustrations , and rap id
turnaround tim e from the ini tial job reque sts to user d istribu tion .

(5) In-house COM micropublishing has a sign if icantly higher cost
saving than through contract services . This is particularly evident
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in the production of duplicate micro fiche. Contract services to perform
micropublishing through CON-based systems which meet the VA pu b l i s h i n g
scope are not a standard avai lable service.

(6) Tn -modular micropublishing desi gns arc the I’cst approach to
equipment selection . Independently operated devices for the three
functions : print preparation , fi1:~ recording, and master fiche film
development/duplication permit a maximum flexibility for system opera-
tion , emergency actions , and technolog ical upgrading .

(7)  Micropublishing can accept the total range of 1IQDA publications
from total text , AR types , to those with extensive illustration content ,
TM types . New publications and those job requests with significant
changes to original text are the most economicall y advantageous candidates
for conversion to microfiche .

(8) Micropublishing personnel for operation of a printing COM
application are not readily available and must be trained on-the-job .
The use of ADP oriented persons has shown the greatest results in speed
of learning and quality of individual work efforts.

(9) In many cases , conversion from hardcopy to microfiche will
require documents to remain in hardcopy form , as well as , in microfiche .

(10) In a tri-niodular system design an extremely sensitive area is
the software interface between mini-computer systems and requires a
careful definition of the manufacturer ’s responsibility for performance.

b. Microfiche Usage.

(1) The use of microforms in general and microfiche in particular
has received only isolated opposition to hardcopy conversion of either
administrative or technical publications at all VA personnel levels.

(2) The present quality level of microfiche readers can meet the
requirements of most DA personnel. The d~~ign of improved hand held
devices will gain the acceptance of micrCifiche by the individual
soldier .

(3) The number of viewers in the VA are not present ly sufficient
in placement or numbers to meet a full conversion of hardcopy publica-
tions to microfiche . Complete and detailed records of the quantity
and location of viewers/viewers-printers throughout the Army is un-
ava i lab le  (records based on current distribution of microfiche indicates
an estimate between 13 ,000 and 3O ,O(~O ).

(4) The use of microfiche is acce p t a b le  f rom t h e 11Q level to us;~ge
inside vehicles wh i ch have an electrical power source .
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9-3. Recommendations.

a. That a detailed follow-on study (IMPACT II) be initiated to
establish the elements required to affect an optimal conversion to
micropublicat ions .

b. That the IMPACT Final Report be approved .

c. Upon the revalidation of IMPACT ’s findings by IMPACT II the
following recommendations be considered :

(1) That a COM-based , in-hous e operat ed , contractor supported
micropublishing installation be created .

(2) That micropub lishing be organized as a division of the TAG
Publications Directorate (DAAG-PAZ).
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