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Barly conputers dealt with sathematical and

~sc1entific probleas requiring very .little input and not.asch output,

. ' therefore high speed printing devices were nct regquired. Icday with

increased variety of use, high speed printing is necessary and °
Computer Output Microfila (COM) devices have been created ‘te meet
this need. This indirect process can increase printing sgeed by 40
times, with uses including disseainaticn and doctmentaticn in service
indystries; micropublishing for economical reascns; creationm «of

library book

catalcgs, vhere catalog inforsaticn is converted imto a

machine.readable data base produced by a ccamercial vendcx with such
advantages as shared costs; ease Of ccanversicn from ASCII (American

. Standard Code for Information Interchange) to EECDIC (Extended Binary

. Coded Decimal Interchange “Code) and interpretq:icn of material;

allovance in procedures and prograas reguired

¢ acccamodate updating

of records; and the capability of varied catalog forsats. The

- advantage€8 of CCHM, e.g.,yno filing errcrs, easy duglication and
dissemination, and less fequired space, outweigh the disadvantages,
e.g., the inability to withdraw a book record, time required to add
new cataloging, the requir use of twc lcck uf points, and the, lack

of .crcss references. (luth T /MBR)
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Q The first computers which weye heavily used wers primarily .

speed output devices.’,Later ate'processing'functions‘which\preated
%

great volumes of outpﬁt profioted the development of high speed out-

put devices which include COM recorders These recorders make v

COM catalogs.:

\

/ addition, there are many advantages to ‘utilizing

the services

i

f a commercial vendor to produce library catalo The
n ¢f catalogs-on COM aIso involves\librarians in_EEJSZiSci-

with machine readable records while

.

!
ta bagses which some day will "
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(, N COMPUTER OUTPUT MICRDFILM AND N
* . LIBRARY CATALOGS ~ .
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When I vyas originally asked to be on this program it was requested
that I speak on the subject of Computer Gutput Microfilm (COM) . So 1. v

determdned to provide you with a general introduction to “the concept of

OOM what its history has been-and how it can be used.’ However, I see by

. the’ prbgran for today that my topic is Catalogs on Microfiche. Since' there

’ are quite a few microform catalogs around which are not computer generated

\]

/

I suppose, hen, that'you may not be expecting me to talk about COM. lBut
I'm going to do it anyway-—or rather, what I'm actually going to do is

target my address somewhere in between these topics.

v o *

I will talk about the general concept of COM, its history, ‘and use. .I
will also talk a, little‘?bout alternative formats for the card catalog What
pe to achieve is tk leave you with a sense of what is happening today

an:xsdth an idea of what you teed to know to be conversant_in the area of
COM catalogs. The brief bibliography which has been provided to you cqntains
citations to several items which can also be very ‘helpful.

» : .

His'tory, technolqu, and standard formats.
- . l ) \ . - .
When computers began to be used extensiVely as early as the 1950's,

——

they were primarily valudble fqr their number crunching capability' As

Spaulding has pointed out, they dealt with mhthematicg} and scientiﬁic
problems which® required very little input and not much output 1 As a

result they did not require very high speed printing deviceas. Even today
v [/Fﬁﬁﬁi' V
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most computer printers operate in the realm of 500 to 1,500 lines per

minute. (I have learned recently that some printers are being delivered

i

which print 20,000 linesgper minute.) Byt‘;hese seemingly high speeds

. . 14
arg very slow compared to thé\speed which compufers electronically move °

cHaraqteré around; something on the order of 500,000 charaet%fs per se%ond..

The limitation on J%eed'is usually caused Qy the physical capabilities of

s

mechanical ggines.‘ So %o get the higher speed required by’data processing

applications which generate largée volumes of paper, a mon-mechanical or

. k4

ﬁearly non-mechanical technology is needed. COM devices were'created to
meet this need. o, ©

D A

Stromberg Datagraphix introduced to Ehe marketpf;ce the first CoM
printout device in 1956. The‘technélogy of tHeir equipment is based upon
thcif invention, at that time, of the charactron\(R) cathode ray tube

which is shown in Figure 1. As Fran Spiéai explains, "This .tube permits

¢

- . k - -
extrusion of an electron bgam thtough a matrix of alphanumerig and speéial

symbglic characters which are precisioﬂ”atched on a metal disc. When the

shaped electron beam strikes the phospho}-coatéd face of the CRT, a hiéh—

2

resolut%on character lights up." By .adding a aamera one can record these

characters directly from the CRT.sgieen ont& photogrébhié film. Photo-‘
graphing the appropr;ate~sequenc; of fébidly changing characters producés

a film record of all that has appeared on the screeﬁ. By using this tech- :
nology. or aiterna;ive techniq;es invented Gy ™ Coppany and Memorex 1t is
podsibie to upgrad;,the ovtput speed by a tomputer from the slow, rattling
paée'of the printer at 1,500 lines pér minute to an astounding 50,000 lines

per minute on COH: Therefore, the computér's output speed is increased }0

.
//,\\\‘ .
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to 40 times by COM. However, the process ié mot direct.
‘s ' v :
When working with high speed mechanical printers the compu/er is

usually Iinked directly to the printer. Nearly,all computer operations
have some kind of printqr associated with the peripheral hardwaré COM,

howeyer, is usually generated at a remote location, with separate equip-

*

ment. The procedure commonly used is for the computer to. generute at the
s e
end oﬁ whatever data processing application is involved, a print image

tape. This.is merely a computer magnetic tape containing the records

which are to be output on COM rather than paper. . This tape is then taken

“

to a separate location where a COM device is available. An off-line tape
drive combination with a mierofilmer reads the tape, rcformats,and indexes

the data, and puts the information out on film. This roll‘of film from.

¥

the recorder is called the master copy.

The master copy is either 16mm, 35mm, or 105mm negative film. -The 16mm
. » ‘ . ’. N X -
and 35mm forms are used ‘as roll film and the 105mm form is thopped up into’

>

~

4.x 6 inch microfiche. The COM recorder typically contains a minicomputer
. \ >

which can be programmed to format and index the microfilm in an appfopriate

manner. hs‘oages o£ a document.ate generated, index data is extracted,

stored and generatad peparately.3 For roll film the index information 1is
. » . - '

&
added¢ to the end of thé roll. For microfiche a single frame position is re-
. . )
N . P , .
tained for the index. These formgts of 1l6mm, 35mm and 105mm represent the
‘ | R . .

hational standards. - e <

Within the microfiche format there are a number of standard reducfion

ratios: These reduction rJtios apply to roll film as well but, I'llﬁiﬁgak

~




about fiche because of the number of variations resuitine from the several

: e . . '.' -
: reduction ratios. The redystidn ratio is the ratio of fhe linear measure-

- . . [}

ment of a dochment to the linear measurement of the image of that document.?

- N
.- At 42x a character of type which 1s mormally .1 inch high .is recorded at
1
~ ,002 inch high. What this means is that, over -300 characters occupy at 42x

the same space as a eingle charaqter‘ﬁull size. For CéM fiche you usually
- can have 20x, 24x, 42x, 48x, or 150x {he mos: commonly used ratios are
24x of 42x Datagraphix,has introduced recently a 72x recorder. . These ratios

. are very impoftant, apd quite a difference‘occurs between say 24 and 42x.

On a4 x 6 inch fiche at_24x reduction.of coOmputer printer size pages, you
can image 63 frames. At 42x that‘figu;e jumps to 208 frames. At 72x you

. can image over 900 frames. Within a few years I think this 72x ratio will

o a
«

catch on and be yvery heavily used, especially for indexes and catalogs, be-

“cause less than 1/4th as many fiche are required for A2x. versus 42x.

Uses of COM " v . _—
» " 4 -

e . Because of a11 this flexibility in reduction ratios, formats and speed,

.

~COM has a number of uses. The applications are almost limitless. Microfiche,

have been utilized to disseminate—reports and documentation, in retailing,

B /@holesaiing, Axani\hgw and humero service industries. For instance,

.. Sears uses COM.for its service cataldgs; Micro puBlishing on- COM is another
— N
. AN
application which has, only begun to get started. We have a11 séen the

/.

Library of Congresg List of Subject Headings on COM. The Library of Coné&éss

- will soon also bring the National Union)Catalog out in a COM version.‘

A




. .’ .«
Nearly any computer generated report or document which runs to more

than several pages and requires distributign of ‘more than a single copy s
can be economically producgd on COM. One university businéss data pro-
cessinp facility determined ‘that for any report 40 pages or more in length
in a(single copy 1t was cheaper to- go to COM than to- paper. When more ,

than a single copy was required the break even point dropped sharply fram

40 pages. It 1s this characteristic of doﬁ which has 3ade the library

COM catalog viable. I refer you to Mr. Malincoinco g4 paper cited in the

bibliography for an excellent study on costs/and\the advantages of COM

over paper. I'11 speak further only about ‘the technical agpects of the

]
- [ 4

CoM approach to library catalogs. SN

[
¢

COM catalogs

AN

.
< e~ . ’

i
In order to generate a catalog it is necessary for a library to have
«
\ v .
its catalog information conveéited into a machine readable data base. A

) sonrce'for the records in the ﬁata base is required. Many libraries are

currently, conveniently building their data base from OCLC archive tapes.-

t
.

There are other sources as well. MARC level records also can be obtained

from Library of Congress MARC tapes, or from BALLOTS or from a number of

’commercial,vendors. " Fhey Fan.pven be heyed in-house. Whichever approach ib

3

. used will be determined b the individuail library s needs and by the end re-
3

sult that is sought. One frequently used approach is te obtain records by .

~

using OCLC and then to tﬁrn these oyer to a commercial servﬁse for data base

»

maintenance and COM production. T

4 .

There' are only a few libraries which maintain their 6wn in-house COM
t

s
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cataﬁog production facilities based on MARC records Hemnepin County

Library in Minnesota and New York Public are two of the best known. Most

COM catalogs are generated by commercial vendora guch as Bro-Dart, Aqto-

-

"graphics, Blackwell/NA, and Science Press. There are others as well. The

feasoa foE this is that creation and maintenance of the necessary computing

equipment and programs 1s a véry expensive proceas. By using a commercial
Y

-

service this cost 18 shared by many. However, there are a number of other

Pl

‘advantages to using a commercial vendor besides the shared cost issue.

These other advantages center around the complications -involved in

maintaining a machine readable data base and in generating the actual catalog.

“

Let me illustrate by pointing out some of the work that is required .to

utiliae an OCLC archive tape for COM catalog production.

First, thesa tapes” are coded in ASCII (American Staadard Code. for Infor-
, .

mation Interchange). This is fine because It is a standard. Unfortunately,
IBM eqaipment--the most commonly used brand--isn't used to working with ASCII
. .

code. It prefers EBCDIC (Extended Binary Coded Decimal Interchange Code)..

ﬁell, you can tell the computer that you are going to*fe;d it/ an ASCII'tape

.and it will know to translate this to EBCDIC before doing anything else with

the data. Unfortunately there are a few characters used in MARC records

which are defined a particular way in ASCII.by the Libiary of Congress but

-

which are translated by the IBM utility into inappropriate symbols. This.lis
because IBM used the associated decimal code to define some other character
. or control symbol than the one which we expected. ﬁhat this means is that

. = . - .
you have to allow for a program at the front‘énd“of your catalog programs to

-
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properlv translata'a fev little symbols ssch as the end of field delhn@ﬁ\ ¥

[
- ' . \
- . N .

. 1,
/. N ¢

§Econd, these tapes may inclqde multiple uses of-an\individual OCLC‘ K

Every time you OCLC ugers update.on a record from which you have
: \
produced or updated before, an additional copy of that record wilI appear on\

record.

your archive tape. Your program has to‘be able to tell whiph one of these

L}

to use.

In most cases” the latest use will be the one you want, but it {8

and. programs is requifed to accomodate this.

possibie,that an earlier use is the valid-record.

Some allowance in procedures

/S

.
= -

.

Third individual records will cantain information- that needs to ‘be

p Por instance, the size of books is re~

WMPW card produétion prﬁrans ,

! match the size inddcated in a record with the Andividual library's profile oo \
v - J }
' to determine if an oversize stamp is required on the catalog card.

interpreted before it can be used.

A similar
accomodatibn is required in COM catalog production programs, otherwise users
Acould be looking for oversize books in -the wrong |place. Similarly anything
that "is interpreted in card qroduction programs also has to be interpreted
these conditions be handled by the vendor

in OOM production. _‘Most of

providing your catalog, however, you do have to know enough to provide him

with the rules In other wofgg, 36 or more centimeters means oversize opok

.

There are some things vendors_ won 't do for you, however. ;
. -

No vendor can- completely maintain bibliographic integrity for you.

- ' . * - Ii/\
you misspell an_author's name or use an inappropriate sybject heading the” '

\

L ’ .
vendor won't catch your error. ,The vendor won't necessary keep track of your

g -

\

. : Vs
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‘\
\‘

‘.colleetion for you. If you add'a copy or lose a booﬁ; that information will

have td ha prqyided to the. vendor along with new records in'order to main-

tain yqur data'base. o LT d '\k N

. - . . - .

¢ : : )
.The wendors. will do a pretty good‘?bb of working with you to generate

yodr catalog. The process- involved is straightforward and is illustrated in

 "Figure 2. ?his particnlar description shows Part of the process being

.handled on a)local computer but this should be a vendor service.

6 1
. .
~ . \

Fourth, the main advantages of using a- vendor results from the necessity

" 'for the vendor to create flexible software because.of a diversity .of- cugtomers.

By flexible I mean capable ‘of genenating catalogs in a number of varieties

+

and formits. Many’ libraries will require,a more or less traditional catalog.

This could be a divided author, title, subject ¢atalog which looﬁs essenti-

ally Jjust 1like a card catalog. Even so, because of the automation involved

a COM catalog can be generated with less hassle and expenae than a card catalog

and be worthwhile on that basis. However, it is possible, indeed desirbble, .
- . /

to take advantage of our technology to.produce some variations. For example,

it is‘possible to creaté a name catalog, or a publishers catalog, or a key-word

ol

catalog, or a chronological catalog, .or a form df media catalog _These ‘can all

e

be accouplishgd and have been demonstrated. For instance, Blackwell/NA created .

for one Texas library a subject catalog which was subfiled not by author ,but

\

) by reverse’ chronological sequence instead. What's more, if you change your

mind 1t's possible to change the output product very readily. Going back to

.

the author sequence from chronologfcal sequence requires only a minor brogram
s . - -4 -

change. Compare that to a similar cgange in a card cataleg. ﬁhat_I’ve Just

.

- e
13 ) .. . / IR
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hown here is one of the advantagosvof the COM over the card catalog. as much

as it is an advantage of using vendor services.
1 . . _ , ; : . '
r- -

There are other advantages tquOM over cards. There are no filing errors.

The tules are—less sophisticated as Figure 3 illustrates but within the. gules

Y

the computer won't make mistakes.

L
€
o ! . .

The catalog is easily duplicated and widely disseminated You could put

» 7

copies of the ¢atalog in every building on campus or every branch Individual

. copies“gf microfiche cost 10 to 20 cents apiece depending on thé service- burean

gsed .« [

;. - . ‘
.“The_catalog on COM is quicker to use. Within a few minutes a beginning

el -~

-« ) ] ® '
patron can learn to search microfiche faster than cards.
. L J N

-~
.

( + . ‘ ¥
) "A COM catalog doesn't require mguch space. . For a card catalog you usually
c

-—

need one nich large area. COM catalogs can be stuck in nooks and crannies

all over theflihrary. . \ ' ‘ ’
. ) A\ \\ '
. On the other hand, there are some disadvantagss to COM When yoy find the

AN

book Wou want in the catalog you cannot yank the card from the drawer'and garry

4
[

- 1t to'the shelves.. The film nlso does not make\\\very good “scratch paper .

*
#ike withdrawn card set\mk/g/number of other shortéomings have been pointed .
out by others.ﬁ But these are ofter just straw horses\or non—issues, :For

ing'tance, the COM catalog isn't supposed to be’ timely. It tdkes a few weeks

~

from the time that the produce buttqn is‘punched on the OCL 'terminal until the

~

{'tem appears in the COM catalog»e/ﬂowever, these delays are not‘infpractice

.}




‘technological refinements.

T - . . . | ) . .

— . . ‘
much different-'from card filing delays. Another criticigm occurs because

.. ., )
COM catalogs usually require a separate supplement. which necessitates two ! :

-

point‘lpok-up forfallt items.. But this sgleading because the

supplement need be checked only in tho es *ﬁhere, the séarch is ;wt_

successful or oomp'leted in ghe main part of ‘the catalog. This problem

- @

decreases as the supplement begino to represent a smaller and smaller

- percentage of the collection. A third frequeni criticism of COM catalogs

i

is that they lack cross references. This,js-true of -many but, 1t does not

: , 1z . .
have to be true y&:an be seen in Figure 1% The software of ’:y vendors

include a facility for auﬁrit;v control; particularly subject contrél . ;

which 18 probably the area wh cross.references are mot needed. None of

the criticisms of COM which I have run into are serious, all are out- ~

ootnA

weighed‘\b'y-si\.gnificant -advantages, and most can be dealt with in terms of

] . - ) - 3 i %'
PR w1 |
What COM means . '

e
4o<

about what it means.

Vv ; .
,A ' ' * A

. I've spent the past several minutes talking about the technological

aspects of COM and what it is. - I'd 1ike to conclude by sa;'ing something

s -~

A

- ¥ During the two decades immediately preceeding the turn of the century

a signifi.cgnt transition took Jslace in the way libraries recorded their .
> . /
holdings. For a few tho'uaao{ﬁears libraries had comonly provided access

to their collections by simply making a list of their holdings. There were ° . #




innovation resulted,

-11-

&)
»
Yo

<

refinements of that technique, but because of the industrial revolution

‘ and coinciding events, such as an explosion of literature, a new system -

: was required QO help users locate the material they needed. A brilliant

\ - <
LS J‘
_/ \ ) kS

’ . . / . .
. The work of_Cutter; Panizzi,lJewett and others resulted in a standardi-

°
o

zed way of organizing collections which utilized the 3 x 5 card and a set of

yooen - 3 ; 4

“logical principles for~9rganizing materials. A matvelous tool called the

 the job.

cand catalog resulted because of the effectiveness o . the dictionary.catalog

o

and LC's printed card service. It was flexible, rigorous, timely and effec-

L

tive. You could make additions and changes on a daily basis which provided

an_instantanedug update on‘the*:;naitign of the collection.- It wds con-

.

sistent because logical rules made it'so. 1t was'effective becausde it did

A
.' ,‘ »

Today, however, we are in the midst of another revolution. We have a new

explosi;n of literature. .We have a rapidly changing technology. 'We have A

change frOm the industrial society,to what some have called the communications

. ' .

age. To what we will eventually level off, is as yet unclear. Future shock

and changing social values have had affects in every area. The card catalog /
3 ‘ > .

.1s also a victim. " It is no longer an effective tool. In response to/its

- ineffectiveness 1ibrarians have sought out and begun to use .the, technology

.
oL A

of the computer. With the computer the ease and.flexibility of providing
/ -« P +

access to'naterial is greatly'enhanced."With the computer it is possible to ,

. provide very handy, reproduceable printed lists and indexes, but thege are

\ ) . . .
\ ~

/

° »

"
£
.
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-

slow and expensive. With the computer it is possible to provide on-line,
' L]

real-time access, but this is also too expensive for most libraries. .How-
ever, COM falls right-in bgtween. It is the choice of many libraries be-

cause of convenience. "It is fast and timely and it 1s also economical. The

‘University of Toronto and others have proven this 80, " And in regard to the .

University of Toronto one final point :about COM can be made. It was the
-~ /

original dintention there to provide an ?n—’line catalog: 'I'hg"‘st:aff‘at:l

Toron.tq;ﬁil—rﬁntend someday to provide access on-line. This 1s where the

future lies. But 4in t‘he meantime, as Toronto and all the rest of us learn

how to manage computers and data bases, COM remains the convenient chofce
. Y - ~

of alternatives. : _— o
» ’ ' ) )
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E - . s+, Figure 2 -

. _ " Frgm book to COM catalog
R . - o vi¥® OCLC ~tape.

From MARC tapes and through
., ‘remote terminals bibliographic
/ records are entered into the

C ' "OCLC database. !

Records are indexed and stored
' by the OCLC computer for
access from remote terminals.

-~ I

. . Th:'e @LC comf)uter processes

- . edited records,to produce’
cataloging 'copy.

Cataloging records are retrieved

. < on remote terminals, edited”and °
. ‘ copy 1s requested. E
S,
‘ by 'a M [
’ i.ibrary recleves cataloging in ' ~, i o
the form of MARC level records - T -
on magnetic tape. - : ‘ )JA‘ -
el M ’ Pl
loo o0 D N
- r 'o P . . R ‘ - .
" ’ - r,
“DOu - * 13 B ~ E )
. 0 9 ‘
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h] .‘ 5, - ' '
Records are merged with previous : - Computet Output Microfiche )
data by local computer. Print \ oo equipment ‘converts, print tape
.18 tape of separate author, title,, -: , to microfiche catalog. lan
o . Bubject catalogs and shelf list o
l: \ is produced. B
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. r Card Catalog : * CoM - .
A moi de jouex v 19th Century poets
AOPA Pilot S . 50 years a slave
Abbott, Daniel J. . A mol de jouer .
Abbott, Martha S. . Abbott, Daniel J.
Abbott Laboratories - Abbott-Fanning, Cecil - SR
Abbott-Fanning, Cecil - * Abbott Laboratoried . [
50 years a slave . Abbott, Martha 8. | ' e \\
.London, Jack, 1876-1916 . AOPH Pilot -
London belongs to me ’ London belongs to e
London. Biological Society -/ London. BiologHical Society 5
Londonderry, Frances ° 3 London, Jack, 1876-1916 . . \\
19th Century poets Londonderry, Franges o \
+ .
Police Police
6o Police-~Recruiting . Police admimistration *
) Police, Private ' - Police, Private
Police, Rural . Police--Recruiting
Police administration JPolice regulations
Poiice regulations Police; Rural
Policewomen Policewomen
r .
R . 7

: J | S
,& .
Figure 3. Comparison of fi arrangement’ of cards under ALA rules
. with a computer sort for COM. - .
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