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..... h *-he noent cpf t ... d gerraticri oputers, we -a- prediuce mire

i-forratlxn in less tire thar was `,ormrly possible.

High speed printers, basea upon technology fron the qrtvio,.i acmae, .

r,ýnnn T-rYIenn2rP~-aA RQ -micý' af; it I-q racotvedfroln the comuthr.

_h__ _r ee of days are coinonplace. The amount of paper generated

is often enough to :"reate storage problerr. Retrieval of specific data can

e cumbersone when it requires searching throut reams of paper.

One increasi-ngly popular nwthod of circumventing uese problems is to

u.se filŽ inbteji c: i;aper for comp.uter reports. Digital information is trans-

ferred directly from conputer t.ape to film. The process, compu tr-output-

microflm, 1.. CM), aczhieves co~mputer speed by photographing data, rather than by

imapact prinrirg with its inherent limitatiorns. Microfil:r vlquires 1.m

storage space than paper and, with proper equipment Lnd a saLisf&ctory in'e•xing

scheme, makes po.sible faster retrieval of data.

Ii
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Iti ýA • ii ut) a uy wa made tu determine the potentill value of (OMH

equiepmnt 'o the Ve'nse LUoeu intation Center (DDC). The study indicated

tLLt .OM mInigt be f' ,•ijor benefit to DDC in several vays: easier

utrormition harndtig arid itorage, reduced file apace requiremints, faster

"i.i•roughput" tiulu fur Curputer generated information, and subesantial

uwt reduction, whey ;umpartd to the cost of inormation in convtntional

hLard copy for;.

On the ba~lb oft tilu !tudy, DDC was authorized to acquire COM tquipment

'.Xe ox•peinwtat1oQT until the end of FY 70. DDC obtained a Stromberg-

.d,,4graphix 4360 ••Licromatiun printer in ?fnd quarter, FY 70, and has been

experimenting with COM !ince then. As originally conceived, the scope of

the COM exper~nifrt was limited to DDC refrerence products already being

1V'oducekt in hard copy. While the experý .,ont was beint: conducted, its scope

evolved Into " broader based effort. 1 itead of being restricted to existing

refeream'e products, the scope of the exi,-rijment now includes powerful

reference products heretofore unavailabie. Instead of being restricted to

oronventiorial uses of OOM equipment (microfilm and microfiche), the scope of the

oxperiment now includes investigation oi other uses such as production of

uard copy and varying size copy. Inate•A of being reatricted to DDC in-houte,

the scope otf tho experiment now per:,its as to Include DDC users in future

COM irf'vestJ•J:atiorlb.
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Strcnaberg-l"atagraphix is the larrst mazufact'.xrer of 0CM eqdipwrnt

rt'- he indlaatry ard has had years of practioal COM experienlce.

producing uicrofiche as well a.5 roll film. MilcrofIchx '.a a U"1 x 6"5' shoot

o! fizi whioi cnttAins 5 tra. (pages) of irjcr-ration. Strcbeg

IsAtagraprizix was; (ana sztzl Mayt - i~ h n: augz~z~t-

offering a sinaje CON uni't fur both mic-rofiche ard roll4 It>I

4wo, consideration of the above fact-s, ttie cecisio;n nez rn4-e to orier

the foll owing 3trankerg-iat-agran:hi~x CCM equiprant:

Datagraphix 1360 Micromation Printer $JS921 4/month

F200 Reread (7 tijn reread) ?8

Universal Gam-ra 3C

TOTAL $230?/'uionth

in addition an IRK 729 Ur tape unit was obtained fzrom another gcvernzent

agency at no coat to DDC*.

Equipiwrt a sa~lso availablea to dsi.elop, and to duplicate film produced by

ttýe atcntntrinter. However, it wat not ordered be-Ause aX already

had developing capability in its photcgraphic section.
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* 37V. Ej.~nPOa ExMPItENCF_5

Iný car overall experience the COM -- `t .a beera reliable, and the few

prbe N.wo earl.y harttrare -.alunct`,ors were Causaa by th-e inexner4Ience

~z~rg th flOT.S.~ - - Oc pr -z--e wnocY. is ~r- C; a ny nýew ~~a~:c

Certain other equiprent problems dý.A arize, 'however. The -,.ae uznit

arrived with defective cableE, New cables had to be ordered from 1-BM, which

delayed operational status of the CO instaillation for three weeks. Future

investigation shculd consider the advantages of a single vendor inetallation,

weighed agaLnst the additional cost involved.

There was also a character set problem. The seven-track tape urit lndts

the number of available characters to sixty-four. Two character sets are

prrrally availablt, either a businss set or a scientific set. DDC's

requirements are such that neither character aet is wholly satisfactory.

The manufacturer resolved the problem by custonizing a character set for £DC.

4 third equipment p.obiem is the universalityr of the uiversal camera.

The cpticnal universal :a.era was ordered to provide th capability of using

16rm, 35r, or 105= (fche) film. O-r experimentation was limited to the

!6r= and 105= sizes, hawvver, bec-ause the 35mm capability wa, not available.

It has been promised by 1 July 1970.



The most co-roon type of microfiche, in use today is COSATI fiche,

wh-ch ..ontain sixty frames (pages) carranged in 12 coluimn b-y 5 rows.

tfep r'77 -nn?. thirr -) rws ~r xsuucat, eo to h~nd r

n~crmt4.cTerc=inrtý 7a=o __ c -. ,.the fiche a:*e

-. gattve, arn franes3 art aarranged frcm left ... rht acrozs each row.

io row is dedicated to hea.ýer information, however header iznforrmation

c.Ln be placed in any tra.es through prograrzing. rhe reduction ratio

is 2SX, the fiche are positive, and franes are arranged fror top to

bottom down each column.

Since 1965 DYfC has distributed 0SAT! fche to all users requesting

fiche. The raJcrity of all fiche users, Lncluding DnC users of fiche,

are accustoned to COSATI fiche. Their fiche reacing equipient is designed

2fr -ýSATI fiche. Other fiche handling equlipne:z- such as the Houston-Fearless

-Compact Autonatic Retrieval Display (CAR•D•) unt reqire COSATI fiche.

There is a:. industrywide review of the diffe.ret kinds of fiche being

prrcduced. This includes CCSATI fiche, COM fiche, and National Microfilm

Association (NMA) fiche. There nay emerge a single standard for all fiche

of this type. Until suc-h a standard becomes -reality, however, rDC is

conr.itted to COSATI fic-he.

Both Datagraphix and M" are workinj toward production of a COUATI-lim

fiche from the COM unit. The result will be a fiche which will not moet

all of the C(SATI standards but which will be close enough to satisfy most

"users.



VI. StnRI OF TE EXM- IVJT

As stated ir the background the primay purpose for obtaining COM

eauirant waz exrerimen-atio.. '_.-e obve- t .f the •xperimentation haa

been threefold: to verify the conclusions reached in -,he ,MArc., i969

study cited above, to gain practical experience "4ith conventional COM

COY ;Ouipment.

In order to verify the conclusions reached in the study a number of

DDC reference prodtcts were put on f& in a simulated production

environment. These included such applications as printed bibliographies,

Technical Abstracm Bulletin (TAB) :ndexes, R~e.:u.t Pr.ce•sng User

History File, and enherv. ?rcduction data do ,-:e -,f,,- the conclusions reached

in the study. For exa-pie, the cost to produce a rpocrt on 16rr. film

is 35% less tha.n the cost. to prc-iuce the same report or. -he high spded

printer.

In order to gain practica' experience with conventional .1CM

we are producing TABs azcd thel"-' ndexps fcr the tcz-7-ear peri-l_,1 9C--_,o

on lam film. These reference tco'l wi bt useda r.-house and also

be offered -c :!-C users.

We -- ,;e also tnhvestigated other ways of producing information. For

exa.ple, we nave cronuzed hare c-py reports from JCM f-iL- via Xerox

::pyrl A. oo-_her -e is re the size of a :age o -nforo-`ion.

The standard page Di zorrputer printout is about i1" x i". A 7ore

convenient size Is the c..nve.ticnal 5• x 11". ? Using



ant the Xerox Copyflo we ca" vary the height and w-.dth of each pcge to

produze this or other desired sizes. This technique results in a product

•÷h •.•.t...h mer3 are rzre familiar, and for which they have a pzvfere±iee.

-Lt enables them to store computer reports i legal size or letter size

P :ie cabilxts, aorwti;hL they co"Ild not do with i•L • .- thr .

These two examples illustrate tie experimental mode inherent in nuch

cic C~OM effort. This experixwntatic is an torptant pa:t of the

overall prcgram.



VII. CQINENT 13NAL APPIUCATIONS (KCROFIL.M AND YCFROPI2E)

The way in whizh an oitpit peoduct w2i be used Cetedies Whettier or

not it is good for COM. Reports which are infrequently umed and seldom

-upda,ýteed re c, .o catppnlications. RbDorts which are produced for archival

Spurposes are particularly suittd to týUM. Reporms whicth & rvfa¢a•-(d f

. te...- +_ha_ re. 1-, 'r their entirety should be considered

fLr COM. Personnel who -n.ist carry .eference iafcormtion wi4h thn w.hen

visiting users should find rd=cofir, and a portable reader more corneaLent

than buiky hard, copy reports.

Conversely, reports which are used a nrtber of tiars each day and

which 'equime frequent apdati.ng are not ideal for XOM. Feporms which

must be amnotated or which require notations right at the data cannot be

-used in filz forrat.

The foiiocng applications wee- sele d for C0M tcstiLn and were

pruduced on 167r. film:

1. Bibliographies

2. Indexes

3. Request Processing User History File

Dise~t.±nat'ior Au,-crity List (A•L

5. MilJitary kAL

6. index by keyword and performing organization.

7. Alpha ter _s,ý

These acoplpIations are repre.entative of ti.e reference products

prou,acei by 'U* The fik> is of acceptable quality. Readability Ln a

f iL-ý reader, i.e, legib'lity, contrast, and sharpness of chara-ters

izgod. Thee p:.:c,:ots are available for inspectior..



A cassette conteins 100 feet of film, which is about 2000 frms

(pages), and costs $8.15 to produce (AppendUlx A).

The cost to produce 2000 pages on t-he high spied printer is $12.60

(Appendaix B) The ,Cl-i cost includes cost of the film, exposing the

film, developing, cost of a film cassette, and labor to place the film

in tae cassette. hot included ia ranii& of tU C0i% aqailp a ;ozt 4%

fiL;- reading eQuilpMnt. Ha.-d copy cost includes coat of paper art operator

cost. It ccnsiders -"Llt!-programming :apability of the UNIVAC 418, which

makes it possible to drive three printers concurrently. Not included are

certain ancillary operations such as decollating, bursting, and distributing

the report. Not included is depreciation of equipment. WC now owns the

IJN-T-VAC I108 !yster so there is no monthly rental. COM costs represent

a 35% saving over hard copy costs.

he following table indicates comparative costs for the seven applications

listed above. in each case $1.50 was added for set up ti.w (1/3 hotr).

COM Hard Co p

Printed Bibs (200 pages) $Q.J2 $2.76

* Indexes (800 pages as typical) L.76 6.

Request Processing User History File (2200 10.L7 15.36
pages)

Dissemi;-ation Authority List (1200 pages) 6.39 9.06

Military 2AL (160 ages) 2.15 2.50

Lndex by Keyword and Performirn Organi- 21.88 33.00
zation (5000 pages)

Alph, Ile= List (6700 pages) 28.PO '3.71
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T'lse costs are for an original set onl,. They do nrt represente

publication costs for multiple copieas. Pblication cost for imultiple

c(oisa is C1'2 Der 2000 naves. Cmot for each dunhic±t^ cnw nf 2000C

frmess of film (100 feet), including exposure, developlr.n, labor costs,

and a cassette i- $3.8! (Appendix F). Thiis ai saviags of 68% for

In addition to cost savings the COM unit prints this data " times

faster tr.an the high speed printer. Thus delays due to prnnter backlogs

are eliXmnatri~

We are using the microfiche capability (O1mm fim) of the COM unit

to produce CO-SATI-like fiche for the Houston Fearless CGpact Automatic

Retrieval Disp"ay (URD) system. The entire Work U.,it Data Bank is

contained on 750 fiche whIch are housed in the CARL unit. Any one of

45,C..0 records can be retrieved and displayed witns~n 4 seconds.

The cost to =Oduce a set of fiche for tho CUAL system uqing conventional

methods is $1000 (Appendix L). The cost to produce a set of fiche for the

CAKL 3sytem .zing COM equiprent is $135 (Appendix D). This -epresentg a

coat saving o! 87%. In addition 100 hours of corptter printer time is

savred, as well a-z the ti-e required to photograph 750 fiche.



f ~VIII. CT~R USES OF COM (HARD COPY FROM C?

At least onco each wek tbe Work Unit Section (fDC-TST-2) receivms a

contributors. This rtport containus about. 13,000 pages. It resquiro 26

hour of printer t"mD to prizi and cosa 132.

Dlecause of its freqtncy Rnd size this report dddd coni.idsrab~y to tý

workload of the high 9pe2d pr.xnter. The hard copy could not be 61tLm~uatod

in favor of film or fiche because it is separated into ,..q amaller part,

""for distribution. T'h ar alternate inthod of producing a hard copy CSL

ripcrt was sought.

The •sthod adopted involves COM equipment and a Xerox Copyf .o unit. The

COX e .ipment produces the complete repot on 16m film, Instead o 'Ding

frape.'_ed and placed in cassettes for distribution, hwever, the film is used

in a Xer:;- 1'op7flo unit to produce the report on continuous rolls of paper.

Mhe pape . ma t to pages and sent to th Iork Unit Section for distribution.

The ent.-- -:' .cess takes about 12 hours and costs about $134 (Appendix E)

Ih• is a ti-. .v-ng of about 50%. The coat is higher (by about 63%) týsa--

the high speez p: Aer cost. This is because it is necessary to produce

paper and film, rathear than just paper. However, the Work Unit Section now

has a baclaV film file of the CSL report for reference purposes. The quality

of the report is good and personnel who work with it prvfer it to the high

speed printer version because its smaller size page is nort convenient to

hand~le.
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UX. CONCLUSICNS

We h~av arriveci at thle f~liowinrg concluaaone bas-ed up-on ou~r 3xperlirices

with CM4 dxi~r~g the precedin~g five rwrdbs;

1.. In &~3- cases a 5ignificant time savingn is rF-alized when reports

are produced by C-SM euip~wnt rather than by the 1'Jb speed printer.

:f ~ ~ C-__C:r+12 FM' .1 r-e ar1L

accord--.ýg to~ th- apltcation. In the case of the Work Titi fiche it isa an

87% saving. In +1,e case o1' the hard ^copy fran, filmt it 315 More ex'3ensive

th~an the high opeed printer (by about 63%). in the' most coo case, that

of 16 r= fiLn for vi.eving in P- Mr.~ reader, -.he 3av~ing is abou, 35%.

3. Film producte mquire azut 90% less epace than their bard cop:,

counterparts and arm easier to hand-!,.

4. TIMre are intangible benm.'ýfts to using CON equipr~nt. For exszrple,

timeLiness of l.-ifornatior., all.evi:-tti= )1' p...-ter de2,ayc, aril great-or

convenience cf hwanllng infom t2'.o are factors whi~ch cannot readily be

quantified.

5. A majar -Intanigible 'be.,ef it of CON eqAp.'wnt is the fle-cbility it

affords. Prochicts ?ar. ao varying for~mB and sizes. 0DM equipstnt can be

us-ed sixrqpy as a stand olcrne jprinter, or as Dart of a complex remote

inqairy iýnformztior. retrieval system using on-line computer c-apabilities.

In this latter appi-"catj.o.- a user would have a set of docirtnt3 on funq

(ýthe complete set. :fT Work '.nit Su.'tnaries, fcr exa.'-ple) at his o"M facility.

By i-nterroga-ting a centirail om~ th:::,gh a. rernote ~Lriuiry ,;tation, the

user can detern-ine the exactL locat.icr, iLn Iis N-n ccllezt ion, rcf any

desir-ed ~nformat2.Ior. Rýetrieval of this infor-,Ation c-ar be a separate

operat.io, -r it -,an 'be done auta-tica'-v under cont-rol! of tnte :entral

comput~er.
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Ut *d Von1 our cxclulQml !roz t"'3 ýQOM expe imntj babed upon~ %.no~ priaenw,

wk i v.,1pix4g atate of t.Yja art in~ t~ quipnt &nd ta-,.J~a and I. AF

3qp'~e.ta't;e~e;taric ";x th~e prý.evt'ed -_e' o'f __ j X-

c=lWthe zeverntiea. we mee Lne folw-~ re=rnu-icna..

2. fixtenc the rzen'tal trIsrlc for Our nrnemrt OC'm enir'

3ý" JUn 19%1.

3. OcntPýu- t-ýýYi2'7ae of *"-e COM squAprort. n-aret. t7 ýmvo t.he

best wa'.Iab2.a equlpmrnt at a 7 t LjeS

~. Ct~-~preparling fo7- the 3reat~er in rmratiw~~ >~ ineezis oc'

thiýs aiw decade bý co=zItttr'g curse Ives tc; Aurt1ere t-zr'iŽn>-

paper informnation storage nedi=Ls, such as f_`7

~.Adop'- the pln~~arn5 as b-sa. 'L-bto~ ~ tC_ tý;

ouir COM cf-rorts in th~e c=LInrg ';jt:r:

A . Ga-ther =,de P data or. -zer aý;ata.-,:e VCf.- pvro&4ct~ bcth

at MC and iz the_ fI&'d.

~. Wrk mre c~L~;w-ith Y.._ users in~d: -fj ZI

Cortine 2 ehiue th xue aiie rcsza

mnote in~quair infor.mt4or. retrieval 3ys'ýem aeIo tc wha' we have tc.Jay.

t.A2 zer aszeptarnce pe.s_-_, h:g e e~rJý-s-s :oP t~ O e~for

ex Pe rt."



1 ~F. 7rnveat 1-ate the a&±vantarfm. both economuically ays temmuiss,

cr obt~aiii.ng "Xj developlng aW dup lattjM oquidmnt imtat4& or u~ngn the

.h~e work prc~cedad the ontL' phi2.caophy of the e.~fort c.1Anged. Tbo COK(

*:.pmr-ect is n.7r mu~ch broadxr, *nCavqmavuinp mwe aac "d more umor, asvl

f~ul~xr* davel~rt and evaluation off CON xoul.d be 'wasei upon this raw "nd



9. APPNflU A-' -

COST TO MaZCE 2= ?P-S m'%!X MT) OF
16m COM FILM IN A CIASSETE Is $8.15

Fi.Jz Coatl.
lo/ $ '. 'cot ro,-L or - -• /

-=2, Q +tc Coýmt (COY Unit-): I

RKate oi U•a. - Ž aramss/-ecz'z.4
20,0 frames - 1000 3eccra - 5.f/lv" hour
5/18 heur at $L.50/hAur operator wages - $1.25 1.25

3. Chemicals for Developing:
10/foot*
,l/foot x i00 feet (2000 franea) - $1.01 1.00

-. Operator Cost (Developbng
Rate of Developirg Equipment - 300 feet/hour*
100 feet of film requires 1/3 hour to develop
1/3 hour at S4.5*O/hour operator wages - $1.50 1.50

5. Coat of one cassette 1,23

6. Ooera',or Cost to Place Film in Cassette
Estimated Time Required - 1/10 hour/cassette
1/10 hour at $4.50/Aour operator wages - $.L -45

*Figures supplied by Fnotographic Section

NOT included in this oost:

i. Rental of CM equipment

2. Overhead ,osts (light, heat, etc.)

3 Film. reader costs

17



APPENDIX B
UXST To PRINT 2000 PAGES (I THE

IIIG|H SPEED COMPUTER PRINTER $12.60

1. Paiper Cost:
$3.30/11OO sheets or $6.60/2000 si.eets $6.60

L. Opýýrator Cost (Hfigh Speed Printer):
OpeŽrator Wage - $4.50/hour
Operator can operate three pý.inters

-oncurrently.
cp rator wage to operate one printer

• or one hour is 1/3 of $4.50 - $1.50
Er'ective �rinter speed approximates

;')0 pages/hour
Ti!:•! required to print 2000 pages is 4 hours
Ftir hours operator time at $1.50/hour - 6.00

TOTAL $12.60

NOT jrv:1udeu in this cost:

I. Deprec:iation of equipment

O. Jverheud costs (light, heat, ?.)

18



*TST T0 ?FOVtCE AWSET.) CF CONV IONAL
FICH FOR TEE ýHSTON- AkRLESs CARD

€• 0,•^,qsheets m

•5 times $3.5C - •-..0 for •.p0,' sheets `67.50

5. Qperatcr Cost (1i4gh Speea ?rUnt r)Oera•.or Wnarn - K~Oic• (/ -igT.dx•

Step 2)
Effective printer speed appr-oximates ¼0C

pages/hoz
s.5,QQQ ;azea/% pages per hour - 90 hours

printing time
Constderir•g breaks, set-up time, restarts,
etc., assume 120 hours printing time.
100C; hours piinr.i;.g time at $l.5Cihour - $15. i50.0 C0

Cost of Conve•ntional ?iche:
Cost of one master fiche Is 92&.
(.Y_'"ge supplied by photographic sectocn
is complete, includes labor, material,
overhead, etc.)
Cost of 750 fiche is 750 tImes 92, - $6 -..00 690.0 0

TOTAL $ 97.50

/V
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APPENDIX D
CuO; TO ViijODUCE A SET (750' OF CM•4 FICHE

T HIlE IIOUSTO14-FEARLES CARD SYSTEM IS $130 ($133.56)

.Fild Cost:
$15.18/100 feet (about i1o 4" . 6" fiche/

1O0 feet)
About 450 feet of' film require ! ?or 7'0 fiche.
4.;ý times $15.18 - $68.31 $68.31

. ,.)peratur Cost (COM Unit)
fiche/minute - 375 minutes `150 fiche) -

6.25 hours
'onoidering breAs ard set u time, assume
6 hours COM time
8 hours at $h.50/hour operat,, wage - $36.00 36.00

Chemical tfor Developing
5i/foot times 450 feet - $22.50 22.50
(figure of 50/foot supplied by photographic
secticn)

4. Operator Cost (Developing)
Rate of Developing Equipment - 300 feet/hour
450 feet of film requires 1 1/2 hours to develop
1 1/2 hours at $4.50/honr operator wages - $6.75 6.75

$1_33.56
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C=S -r PIE UTOO!A Cm.UBURIB¶TOrfR3'OAY
LMT (ABD'J j3QJQO 4.0&5) uSIw COK EQSIP*NT

AI$D A XL-ROX 007010 JNICL IS $l3b ($13 4.i6)

* .Film~ %sti {COM>
1YX fae -650 feet oýf f~nim stvenj

cassettes. Total Cost - $53.62 $53.62

Each rollI of 20X30 feet (ROSý7 feet, usable)
costs .O) Each of te 1'-"Dnaga i

are rtecffii. Six rolls at $Is.39/roll $29.314 2? 3L

3. O-;eratc: os (Xerox Copyflo,)'
Unit operates a: about one roll of p~zer
hour. Six houjrs of operatinv tine required.
Operator wage is $hSC0/bhtr
Six hours :innts $4.50/hour - $27.002.0

.. Operator C-ost (Cutting to pages)
Op;erator can n-t about 20:00 pages per ho-ar.
Cutting t:Lne requires ahout 7 hou~rs ait $3.50/houlr
lieve r hour~s times $3.50/hour -$24-.5O5 24'. 50

TTA

22.



2031T Te- PROICIE A DLTLIO&2T SE1 OF 2,00C IFRA.WCS
(10C, FEET) OF 16Mr FILM IN A CaSSEPME IS $3.81

-cli Ln.7p

30-0 fee:/no~ur o r 1 3 chos for 00O f eet
Shour t-"ý,ee $4.53tflour 4perator wage -c.

3. Cost of one Caqsette - $1.23 1.23

pe;ratcr co~st (Lo:adj FJr, ±nto Casseptte)
EstsaesTir!e to- Load One Cassette - t, mrnutej

(1/>0 Hur; . Perator 'Wage-$ 4  /ou

50~l A

TcTL$3-8



COST F.RO Dili DUPLýYICA fT6E 3Tj (750)
Of WORK :TNTT FIQ{E fS $82.53

SP/Qfeet (about IB 6"fche)
Srolls needed

Z- J ~-4 M~ /.-I" *7't "M4j 7Q

Unt peratsa 2 feet per houar.
fpeet require 1.5 hours

flours tires $2.0/ou ?-56 '.5

$52.5
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. ,oze noeer 19'9 the Defense Dczurentatior. Center (DDC) has been experLrantirng
erwtp•. . -Mrcfi1' ýC0M) ,qdaipment and techniques. Stromberg-

-atagraphix equiprent was selected pri-.arily for two reasons: the reputation and
, ....-a! exoerience of this -anufactLr-r and the capability of Droducing roll film

or cirof:Lche vith a single unit.

9R findings indicate there are significant benefits to DDC from using COM equip-
ment. Dependirg upon the type of application, the cost savings could be as high as
87%. COM also provides greater flexibility in the format of tŽe output product.
PRepcrts could be in roll film, fiche, or hard cop5 produced from COM film. The siz
of the hare copy can be varied to accommodate differing needs and pr-efertnoes.

Greater speed and reduced storage requirements make, it practical to produce
reference produn.ts which could not previously be cornidered. For exanple, complete
sets, on 16m• film, of Technical Abstract Flletin entries iz, n'.meric order by AD
number, and indexes to them, for the tan-year period i960-19q9.

F-rom a system- dtandp-oint there are a number of uses for COM ejuipment: as a stand
Alone orinter; in conjunction with other film handling equipment; and to produce
film for a remote inquIry iifcrmation retrieval system.

Based •pon these findings we recommend extension of t1e %rental agreex. with
Stromterg-Datagraphix and continuation of our experimentaticn with 0OM equipuent,
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