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This Overview Study examines the systems presently used to
circulate library and audio-visval materials in the General Library,
tventy-eight departmental libraries, and the Audio-visual Center.
A180 examined are three basic agproaches to the automation of 1library
circulaticn systems, with exasples drawn froa systess already in
operation. In addition, the izpact of the emergence of consortia of
libraries dedicated to cooperative processing of materials has been
considered and incorporated into the design. The conclusion of the
design team is that the on-line system at Ohio State University be
adopted sith ninor sodification for use at Purdue. Of particular
interest in a technical sense are the recommendations for use of a new
technology, light pens reading bar-encoded labels, and the adaptation
of an existing ouperational circulation systes froa another university.
The proposed system will also have an impact on other  future
Oniversity applications because of the inclusion of a bar-emcoded,

machine readable label on the University passport useable for many
purposes.

" The proposed system is operationally feasible, vwill enhance
traditicnal circulation. functions, will bDetter utilize existing
resources, and will provide greatly increased capabilities for the
Purdue Litraries and Audio-vVisual Center Systesa.

Attached to this Teport are two copies of ADPC form nuaber 120
which ccntain scheduled dates for the start and coapletion of the
varioas project tasks and activities. In order to meet these
schedules, afpproval of this report is needed by February 1, 1974. 1If
approval is not obtained by then, the two schedules may have ¢to be
revised before work canm begin.




INTRODUCTION

This study focuses on the dJdevelopsent of a library circulation
system and is a logical follov-on to the General Plan wvhich wvas
approved on April 15, 1973. The General Plan specified a list of
library automation project objectives, not all of which apply to the
circulaticn agplication. Therefore a list of specific circulation
systea otjectives has been developed as a prelude to the general
design of a circulation systesn.

OBJBCTIVES

The. 1ibrary circulati_.a system project objectives are as follows:

1. Beduce or at 1least slow the pace of increase of personnel
costs required to provide adequate circulation services.

2. Release circulation systea personnel time to allow thea to
frovide improved patron services.

3. Provide additional rgatron services not othervise feasible
tecause of technical and/or cost considerations.

8. Provide faster patron service, thus ° increasing  user
satisfaction with the library's circulation systea.

S. laprove the availability, gquality, accuracy, breadth of

coverage, and currency of circulation system statistical
information for manageament.

6. Isprove the accuracy and timeliness of circulation systea
cperational data.

7. Provide rore efficient interfaces between the circulation
system and other University systeas. '

8. Frovide circulation systeam interfaces to systeas external to
the University.

9. Establish a data base vhich wvill serve as a basis for systeas
developaent in the foreseeable future.




10. Insure coapatability of the circulation system functions ana
data base with the Cooperative Bibliographic Center for
Indiana Libraries (COBICIL) and developing Indiana, national,
and international standards.

1n. Utilize existing system designs ard computer programs wherever
fossible. '

12. Utilize data collection devices whenever possible to reduce
clerical activity.

13. Isprove the security of 1library msaterials and data files
thereby reducing the incidence of 1library materials being
removed wvithout proper checkout, and insure that 1library
Iecords cannot be irretrievably destroyed.

The afore listed objectives are inclusive. They reflect the needs
of the Furdue Libraries and Audio-Visual Center, especially the
general needs of improved services and improved utilization of
resources to achieve increased cost effectiveness. Please read the
objectives very carefully. These are fundamental guidelines to be
adhered to by the development team in creating the detailed design of
the circulaticn systen.

Please note that these objectives are not necessarily biased toward
the computerization of circulation functions. Rather, automating
should e viewed as developing the best blend of computerized and
manual processing systems and the best blend of output media, such as
printouts, teraminal displays, micro-foras, etc., to achieve the stated
objectives.

COST EFPECTIVENESS

Underlying the statement of each of the above thirteen obijectives
is the general objective of isproving the cost effectiveness of the
Purdue Libraries and Audio-visual Center. Cost effectiveness is not
solely a nmatter of reducing costs but rather one of relating the
benefits obtained from investing in nev services and facilities to the
funds exgended.

The expenditure of funds can be accounted for in a straightforward
manner. Perscnnel, materials, and computer facilities needed for the
development and operation of a system can be costed out by multiplying
accusulated quantities by standard rates.

Benefits are not so easily quantified. Certainly there can be

3




expectaticns of savings in supplies which can be costed out using
invoice fprices, but the saving cf staff time is another nmatter. The
sources of such savings are the computerization of manual functions
and the increased accuracy of operating data. Typically, such savings
are hard to sum together to enable an PTE position to be eliminated.
Bather, the time savings are scattered among several pcsitions and the
extra time available may be sgent doing new tasks or absorbing an
increased transaction volume. An additional complication is that time
savings can occur in units outside of the library. For exasple,

automaticn of the interface to process encumbrances might directly
benefit the Bursar's Office.

An even wmore difficult benefit to evaluate is the savings in
library user time. Savings should result from faster circulation
cperations and services and more accurate data being available. Even
if this guantity is measurable in a particular situation, the 1library
administrator has no control over how the freed-up time is to be
spent.

Any analysis of costs and benefits aust take into account the
avoidance of future cost increases. As the 1library is a labor
intensive operation, the impact of inflation on salaries and vages is
an important factor to comsider. Any reduction in FTR positions, of
course, eliminates the effect ot inflation on that portion of the wage
and salary budget. In addition, to the extent that there is an
increase in the number of transactions which can be handled without
additicnal FTE positions, inflaticnary wage trends-: can again be
negated. Bising vage rates are then traded for msore stable coamputer
rates, coaputer costs tending to remain constant because of continuing
increases in smachine efficiency due to improved technology.

It is expected that benefits vill derive from increased security of
both 1litrary materials and data files. There is no suggestion that
the materials security probles can be attacked directly by the
automaticn project, hovever, the institution of systems which reduce
the usere dissatisfaction with the library can be 'expected to improve
the situation. For example, there should be "a reduction in the
fncidence of unauthorized borrowing as indicated by a count of jiteas
nissing from. the shelves but for which no circulation record exists.
Also, improved systems may allov 1library personnel to schedule
specific time for security duties.

Pile security is an expensive function, both 4in terms of
reconstrrcting a lost file for which no backup exists and of providing
backup copies. The periodic amicrofilming of wsanual files is
expensive. These costs can be 1largely avcided by using machine
readable files wvhich can be electronically copied. Thus, the benefit
of avoiding security expenses must be counted in any analysis.

Managerent information is still another benefit which is difficult

/ ' 8




to n@measure. It is expected that better decisions can be made
regarding the asount and subsequent allocation of book funds, purchase
of duplicate copies of materials, institution of appropriate loan and
" binding folicies, space and facilities planning, assignment cf
personnel, and evaluation of alternative methods of book selection.
This will result in better utilization of the resources of the
Libraries/AvC. Again, the avoidance of costs, in particular clerical
time needed to accumulate the required data, can be gquantified and
used as Justification.

The improvement of services has been touched on before through the
- discussion of saving user time. Supplying more accurate, sore timely,
and wmore varied scurces of information throuch improved access to the
circuiaticn records and shelf 1list surely must benefit the patron and
the OUniversity. He see no way in which to assign a dollar value to
these improved services. Certainly, a favorable response can be
expected from the users. At Ohio State University, the response to a
nev circulation and searching system contributed to a significant
increase in the utilization of the 0S0 Libraries as measured by the
asount of borrowing.

The final factor to consider is one for which quantitative data are
available but over which ¢the Libraries/AVC has 1little control.
Overhead costs, primarily fixed facilities and general University
overhead, are difficult to assign to someone else. Any work space
saved in the litraries can vell e used for other 1library purposes
since additicnal space is badly needed. The most advantageous way to
viev overhead is not tc worry aktout its reduction but rather its
improved utilization. Should ve be able to_raise a variety of
transaction rates, particularly the number of circulations per year,
the unit costs of the transactions will drop as the overhead factors
and perscnnel costs are held down.

In susmary, ve face the o0ld problem of being able to identify cost
savings but not being able to accumulate thes in a way which enables
us to reduce the Libraries/AVC budget. This sitvation may not be
palatable but certainly is preferable to ignoring so-called intangible
benefits.

OUTLINE OF REPORT

The following section contains a description of the current
.situation in the Purdue Libraries and Audio-visual Center and the
sultitude of circulation systems nov in use. Three systems are used
as models to represent the entire variety nov in operation. The
deficiencies and rprobleas vith the present situation are also
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presented.

This is folloved by a description of automated circulation systeas

already cperaticnal and of the types of data collection technology
used by these systeams.

- The next section describes the circulation system vhich is proposed
to serve the entire campus. The description is in functional teras
and includes material on alternative . designs and technologies
considered, the influence of emerging cooperative groups and national
and international standards of information exchange, and the need to
interface and be compatible vith other University systeas.

The ccncludirg section summarizes the cost and benefits of the
proposed system and presents a schedule for implementation.

Appreciation is expressed to the five members of the Circulation
System Advisory Group vho greatly aided development of this proposal
by contributing ideas, gathering data, and reviewing working documents
generated by the library Systeas Unit.




DESCRIPTION OF EXISTING PURDUE SYSTENS

Documenting the current circulation systeas in use in the Purdue
Libraries/AVC has turned out to be a very complicated project. The
circulating of books in and out of a library and wmaintaining records
necessary to keep track of the ¢transactions (the activity
traditionally considered as circulation) seeas at first glance to be a
fairly straightforvard activity. 1f there were one 1library
circulating one type of material with one circulation policy, this
would pmake nmatters relatively siasple, but this is not the case at
Purdue.

The Purdue Libraries and Audio-Visuval Center Systea is made up of
28 schocl and departmental 1libraries, the General Library, and the
Audio-Visual Center. Bach one of these lccations establishes its own
circulaticn pclicies and rules, its own files, and its own procedures
tor bandling circulation actiyvity. In other words, each location
- operates its circulation activity independently of other locations. A
survey of the 30 locations revealed similarities, but not a single
case of tvo or nmore locations using the same policies, procedures,
etc. in the circulation activity.. ‘

The one ccmnon feature of all 28 departmental 1libraries and the
Genersl library is the card catalog (or shelf 1list) record. Since all
cata’oging is done centrally, each of the 29 library locations has the
san. book catalcged in the same vay. This catalog record is held both
cencrally in the General Library and 4in each departmental 1library
vhere tie ites is held. There are, hosever, materials in all of the
locations which have been recorded only 1locally. BRecords of these
local items are not held centrally.

Home use (outside the 1library) circulations have generally
increased over the years, e.g. froam 1964/65 to 1971/72 the total
increased from 310,689 to 444,164, But in 1972/73 the total dropped
somethat to 422,523. These totals include all departmental 1libraries
and the General Library.

Even though the general trend throughout the libraries has been one
of increasing circulation, the General Library has shown a decreasing
trend vhile the departmental litraries have shovn large increases fros
year to year. (Cnly the 1972/73 year showed any decrease froam the
previous year for the departmental libraries.

The Audio-Visual Center also showed a decrease from 1971/72 to
1972/73. Appendix A summarizes the circulation statistics from 1964
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to 1973 for toth home and library uses.

Inforsation documenting the current systeas vas gathered in a
number of different ways. The following wvere the techniques and
sources of that information. (Much of the work done in the Overview
Study is documented in a series of Library Systems Unit working
papers. These are listed in Apgendix D.)

1. The Circulation System Advisory Group - This group vas sade up
cf five litrarians, one closely asscciated with the General
Iitrary circulation activity, three froam the departaental
libraries, and one froa the Catalog Unit. Their 3job 'was to
advise Library sSystems Unit personnel in the work being done
for the Overview Study.

2. The Circulation Overview Study, Existing Campus Systea
Survey' (COS 6/73) - This vas 4 13 item survey sent to each
library location, asking for detailed information about each.
The survey wvas explained and collected by members of the
Advisory Group. The surveys were completed by persons amost
closely involved with the circulation activities at each
location, not only the professional librarians supervising. '

3. 'The Circulation Overviaw Study Survey®' (COS 19/73) - This vas
a8 10 itea survey sent tc each library location requesting more
details not determined in the first survey. 1In addition, this
survey was *he nasain instrusent for gathering-.-cost data froa
the various locations.

8. Interviews in 1971 by Library Systeas 0Unit personnel with
librarians throughout the Libraries/AVC Systea to deteraine
needs and probless with existing situations.

5. A detailed study by nr. James Leet, an IBM Assistant
Barketing Representative, in August 1972 of the circulation
gystems used in the General Library.

6. Informal interviews with 1librarians and other personnel
involved with the circulation activity.

Although there is much variation among the 29 locations, there are
basically two circulation systess in use at Purdue. (The Audio-visual
Center circulation activity is, hovever, unique enough to consider as
a third cne.)




TRANSACTION CARD SYSTEN

The first basic systeam (called a ‘transaction card' system) is in
use at the General Lilrary and the Krannert departmental library.
These twc locations accounted for apiroximately 206,000 home use
charges in 1972/73 (or about 49% of the total circulation activity at
Purdue, not including the Audio-visual Center). This system is used
in the General Library and Krannert Library for all materials leaving
the libraries except reserve and reference items. In the ¢transaction
card systea there is no pre-recorded information which remains with
the bock. Every time a book is civculated, a new bibliographic aad
identification record has to te created. The following is a general
descripticn of the operating procedures. A detailed flow chart is
included as Appendix B. :

1. fhen charging out a book, the library user £ills out a three
fart home use form for each itex. The user is required to
£i11 out his/her name, address, and status and the author's
vame and short title of the book. A Purdue passport may also
Le used for stampiag on the home use fors.

The library clerk takes the home use fors and a separate, pre-
numbered transaction card, and writes the call number of the
Look so that it appears on all parts of the home use fora and
transaction card. The transaction number is written so that
it aprears on the home use form and the book pocket.

The pre-nusbered transaction card is placed in the book pocket
and stasped vith the due date. The home use form is separated
into omne transaction slip and two cverdue slips. These are
filed the next morning in a transaction number file (divided
by date due) and in a call number file (divided by floor in
the General Library).

2. T0 discharge an item, the pre-numbered tramsaction card s
removed from the book and compared against the work rooa
transaction file. The patching card is then pulled to compare
against the call nuster file. The wmatching card is then
Fulled frox the call number file. At various points in this
discharge procedure, th: following questions aust be answered
and appropriate action taken: ,

A. If book has been renewed, a ‘renewal file wmust be
checked and a record purged.

B. If the book is ¢to be held for someone else, that
person must be notified of the book's availability and
the reshelving of the book prevented.

C. Does the call nusber agree throughout the procedure

vith the transaction nuaber associated with the
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3.

4.

S.

6.

7.

transaction? Several checks are made throughout for
accuracy.

To renev an item, the transaction number is needed to trace
through and update the files. (A call number can be used baut
this is generally discouraged.) A bock is reneved if a save
has not been placed on it and if certain other restrictions 4o
not apply. The transaction number file and the call nuaber
file are updated in this procedure.

Rhen a Look becomes overdue, all files »aust be updated.
Cverdues are automatically identified by the transaction file
since it is divided by the date due. The first overdue notice
is already prepared since one of the slips froa the home use
form is used, but notices, letters, and encuabrances after the
first overdue notice are prepared individually and with
considerable clerical effort. ' '

A save is placed on a book by apptdptiately flagging the
transaction file and typing a notice for the shelvers to
prevent the book froa being reshelved when it is returned.

Bocoks are recalled frca borrowers for tvo main reasons, either
ancther borrower is waiting to use the book, or the book is to
Le placed in a class reserve collection for short tera loans.

If another borrowver vants a book that is already checked out,
te/she fills out a save card requesting the book. The library
clerk flags the transaction file card so that an availability
notice can be sent vhen the item is returned. At the sane
time a notice is typed for the shelvers so that the book
itself can be caught when returned. If a book is overdue,
then the recall notice and the overdue notice are essentially
the same thing.

Folicies concerning wvhen a book may be recalled and howvw the
borrover is to be notified vary, depending on the situation.
A typed notice or a telephone call may be used to perfora the
actual rtecall, depending on the urgency of the situation. 1In
any case, the transaction card is alvays tagged or marked 4in
some vay concerning the action taken in recalling an ites.

Status inquiries and problem inquiries have no formal
grocedures. (Problems or 'snags' resulting from a aissing
transaction card in either the circulation file or returned
book are handled as outlined in the flowvw chart in Appendix B.)
1he card catalog, any of the numerous circulation files, or
any of the 1listings or files associated with the circulation

activities =might be searched when resolving these problen
inquiries.

10




1.

2.

3.

4.

5.

6.

Statistics concerning the nuaker of users leaving the 1library
are tallied by an an exit control clerk (vho at the same tiame
checks the legality of books leaving the librazy).

Statistics cn class reserve and home use circulation are
tallied once per day by a circulation clerk. In library use

statistics are kept by the shelvers. Both of these statistics
are tallied once each day and totaled monthly.

Files Used in the Transaction Card Systen

Workroom bin. - file of wmaterials currently checked out to
Fatrons - in transaction number order by due date

Files located at the loan desk:

A. FPile of books checked out in sequence by call number

B. Pile of books lccated in the attic or warehouse

C. Books on indefinite locan

D. Books checked out to departmental libraries for their
class reserve collection

E. Books classified as 'temporary aissings'

r. Books classified as 'permanent missings!

G. Books on loan to the Reserve Book Room (RBR)

H. Books in the Prevention of Loss (PL) collection

1. Books in binding

Je Paculty 1loans arranged by type of loan and nuaber of

notices sent

Reserves - call nuamber file of materials requested by 1library
patrons

Class Reserves - books on loan to departmental libraries for
their class reserve collections

Encumbrance file - a file of all students, taculty. and staff
with bocks which are long overdue

'Says returned' file - all t'says returneds' which have fallen
overdue

Visitcrs' permits - includes people with visitor's peraits,
graduate tvo month permits, and faculty assistant permits

Clear-let file - includes all encumbrances which have been
cleared within the last two years

1"




10.
11.
12.

13.
14a.

15.

16.
17.

be-let file - includes a 1listing in both call number and
transaction number order of materials over one year overdue.
(All other circulaticn records of these books have been
destroyed except for the encuasbrance file.)

1ists of lost books which have been paid for and re-ordered
Railing file - of all bccks mailed out in U.S. wmail

Feople count - 1list of the number of people leaving the
library per day - temporarily separated into the periods of
C800-1700 and 1700-2400 hours

ledger - call number listing of books paid ior

Elack book - list of missing transaction cards, blue or gray
coples

File of books checked out during the current day

A. = Transaction nusber order - grouped into three week,
tvo month, and overnight loans.
B. Call nuamber order - arranged by floor

Where file - books reported missing from one to six months

Iransaction card file - (unused transaction cards stored
temporarily avaiting use - in transaction number sequence)

Poras Used in the Transaction Card Systen

Well cver 100 separate formns exist for ¢this systean. The nmost
significant ones are:

1.
2.
3.
8.
S.
6.

Three patt charge out fora

Transaction card (pre-nusbered and notched)
Availability notificaticns (several types exist)
Cverdue notices (several types exist)

Status notification (if non-circulating)

Requests to the Bursar to encumber student records

12




7. Visitor and special status peraits
8. Fage requests (for books in the varehouse or attic)
9. Reserve (save) foras |
10. Search requests
1. Feneval slips (two part)
12. Special location cards
13, lost and found
14, Clearance foras for encumbered records

15. Several loose leaf notebooks where iists of overdues,
€ncusbrances, etc. are kept.

Summary

In gereral, the transaction card system is a complicated systes of
sultiple files which are constantly sanipulated with considerable
clerical effort. This holds true in both the General Library and the
Krannert library even though use of the transaction card systes varies
betveen the tvwo libraries. Delinquent users are not identified in any
reliable vay. The save procedure is cumbersose and not very reliable.
A nev record aust e crvated each time a charge is wmade, creating
considerable wmargin for error. HNuch of the duplication of files and
identification rumbers exists as an attempgt toc protect the borrower
froa errors while expediting the reshelving of library materials. The
tvo main advantages to the transaction card system using the three
part home use form are the bandling of overdue notices with a fair
degree of efficiency and -the quick return of itess to the shelf.
Overdue notices are a very big part of the circulation activity in all
systeas at Purdue since there is neither a fines systems nor any other
effective pmeans of getting materials returned to the library. The
encumbrance of grades and records is used only as a last resort and
are generally cnly effective at semester's end.
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BOOK CARD SYSTEM

The second basic system in use at Purdue is the book card systen.
All libraries at Purdue except the General Library and the Krannert
Library use variations of this system and account for approximately
51% of the total circulation activity. This systea is also the one
generally used for - all class reserve collection circulation in both
the departmental litraries and the General Library.

As oprosed to the transaction card system, this system has for each
item to be circulated a pre-recorded bock card which stays with the
itemn except vhen it is actually in circulaticn. This relieves the
borrover from transcribing call number and bihliographic information
about the item each time ¢the it is charged out. The book carad
contains enough sSpace for several charges before a new card needs to
be prepared. The following is a general description of the procedures

involved in the book card system. A detailed flow chart is included
as Appendix C. ‘

1. When charging out an item, the library user removes the book
card from the book and fills out his/her name and address (or
tas it stamped using the University passport). The 1library

clerk hand stamps the due date on both the book card and date
due slip in the book. .

The book cards are collected during the day and normally filed
into main circulation file (usually arranged by call number)

the next morning, although the exact procedure varies among
the litraries.

2. 70 discharge an item, the call numsber is checked in the book
and compared with the main circulation file to find that call
number. When found, the book card is pulled from the file,
the due date is crossed off to indicate return of ¢the book,’
and the card is inserted into the book pocket. The book is
then ready for reshelving unless the book card is flagged 1in
sose wvay to shov that the book is to be held for another
torrovwer. In this case the book is held in a certain area and
a notice prepared to notify the next borrower of its
availability. '

3. To renevw an item the call numter is required so that the book
card can be found in the main circulation file. When found it
is stanmped with the nev due date and collected with the
current day's charges for filing the next morning. If a flag
¢cn the card shows it is to be held for another borrowver, or
some other restriction applies, then the renewal is blocked.
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4.

5.

7.

Cverdue books are identified by 1looking through the entire
main circulation file, card by card, checking the date due.
If the book is overdue, a notice is preparad and aailed,
noting the date it is sent on the book card in the file.
Cverdue notices must be individually prepared for each overdue
iten. This entails the transcription of bibliographic
information and call nuamber data from the book card to the
overdue notice. Bach notice nmust also be addressed
individually, many times using out of date addresses from the
passport. In this system, the main circulation file should be
checked in its entirety each day, but in reality, most
liktraries fall behind 4in this effort and only check part of
the file each day. Additional notices are sent at various
times, depending on the policy of the particular litrary.
Cverdue class reserve books are handled in much the same wvay
in both the General Litrary and the departmentals, but notices
are usually sent more proaptly and are more individually

. tailored.

In all cases special letters are typed for long-overdue iteas
aloeng with encumbrance notices to the Bursar when appropriate.
Cverdue procedures are the wmost time consuming part of the
bcok card systesn.

A book is saved (held for another borrower) by flagging the
took card in the main circulation file in an appropriate
manner (depending on how the particular 1library handles {it,
e€.g., a colored plastic paper clip). When the book is
returned, the flag notifies the clerk that a save has been
flaced on the book. The person for vhom the book is being
held is identified by a handvwritten note on the book card.

Eooks are recalled frcam a borrover for several reasons, but
the two main reasons are for charging out to another borrover
cr for placement in a class reserve collection. There are no
get procedures for recalling a book, and policies on vhen a
took may be recalled vary from one library to another. It
usually depends on the situation, i.e., if needed iamediately
such as for placement in a class reserve collection a notice
is relayed by phone, and if not urgent, a notice is typed and
gent by mail. When a book is recalled for any reason, a note
or tag of some type is rplaced on the book card in the
circulation file noting the action taken.

Status inquiries and groblem inquiries (snags) have no set
grocedures. The card catalog, any cf the circulation files,
cr any listing or file supporting the circulation activities
eight be searched vhen bandling these inquiries.
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8. Statistics on persons entering or 1leaving the library are
usvally kept by the circulaticn clerk. Statistics on class
reserve and hcme use circulation are tallied once each day (by
classification number) by the circulation clerk. These
statistics are usually totaled on a monthly basis.

Piles Used in the Book Card Systen

The ¢types of files in the book card system are highly varied.
These files contain circulation and special location/status
information atout cataloged smonographs and serials, uncataloged
serials (unbound issues), theses, technical reports, class reserves,
A-V materials, and a vide variety of°aiscallaneous materials. These
various files are arranged in a nusber of vays including call nusber,
Cutter numaber, author, title, identification nuaber, subject,
publisher or issuing agency and due date. The survey of existing
circulation systems on the Purdue campus revealed that at least 87
files kegt in the departmental libraries to keep track of circulation
activities. In addition, at least 48 other supporting files are
maintained for circulation activities.

The main circulation file of all cataloged materials charged out
is, however, the one file common to most of the book card systeams. It

is arranged ty call number in most cases, with serials often arranged
in a separate section by title.

All cf the files used in ccnnection with the circulation activity
are card files, except for a few instances where loose-leaf notebooks
are used fcr special listings.

Poras used in the Book Card Systea

1. Book card (remains with the book when it is not charged out,
and filed in the circulation file vhen the book is charged
out.) When the card is full of users' nases, a new one is
typed, £illing in ¢the call nusber and bibliographic
inforsation.

2. various forams for charging out uncataloged materials and those
vith no book card. All identification and bibliographic
informaticn must be filled out with these forms as the iteas is
teing checked out. Soam¢ are printed, others are aimeographed
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or dittced.

3. Class reserve charge out forms for short teras loans.

q. Cverdue notices for different classes of users, i.e.,
students, faculty, etc.

The book card system is a simple, fairly straightforvard system of
keeping track of circulation activity. It also requires considerable
clerical vork in preparing all the overdue notices, writing recall and
hold notices, and £iling book cards into the main circulation file.

Many functicns require the remsoval (and subsequent refiling) of cards
from the various files.

As with the transaction card system, delinquent users are not
identifiable in any reliable wvay. Both systems use a blacklist,
-usually posted next to the circulation file, which must be checked
each time a person charges out saterials.

The save frocedure works fairly well since the book is in band at
the time the notice to hold the book is discovered. The margin for
error is reduced in the book card system since the call number and
bibliographic data are pre-recorded for each iten.

The erajor werk involved in using the book card system results froa
its lack of any automatic tLtatch-like procedures. Even though
procednres are usually handled in groups, everything that is performed
on a particular transaction, requires individual time consuaming
clerical effort. When the transaction vclume grows to any large

.proporticns, the clerical effort required to maintain currency is very
great.

THE AUDIO-VISUAL CENTRER CIRCULATION ACTIVITIES

The nudio-V1sua1 Center can be considered as another departmental
library within the Libraries/AVC-system, but it does have "several
unigque features. Picst of all the materials handled in the Audio-
- Visual Center are obviously of a different format than printed
materials (althcugh many audio-visual materials have printed materials
included with them), and the entire AVC operation is basically a
closed stacks operation. 1In other words, borrowers d¢ not have self-
service access to the collection as is true in all other caspus
libraries, except for the ciass reserve collections.

The Audio-Visual Center handles about 61,000 (1971/72) in-libdbrary
- over-the-counter loans and about 12,000 home or out of 1library 1loans
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per year. The 61,000 figqure took an unexpected drop down to 42,000
from 1971/72 to 1972/73, which is similar to the situation in the rest
of the libraries/AVC systea. All types of audio-visual saterials and
equipment may be borrowed from the Audio-visual Center. Catalog
records of all these wmaterials are not recorded centrally in the
General library but are recorded and catalcged in only the Audic-
Visual Center. Records are held in both card and book catalog format.
Host of the films, filastrips, slide sets, and sedia kits are now

recorded in wmachine-readable format and are readily available for
automatic processing.

There are tasically tvwo types of circulation activities perforamed
by the Audio-Visual Center. The first system compares very closely to
operaticrs in a class reserve collection. Although there are many
general interest audio tapes in the collection, it is made up almost
entirely of audio tapes (open reel and cassette) created for use by
specific classes on campus, e.g., modern language classes utilize the
collecticn heavily. The record of this collection is a card catalog
containing an assigned classificaticn for each ites. A few pieces of
equipment and other miscellaneous audio-visual materials are available

in this collection, but they make up a very small part of the total
use.

Although items from this ccllection are used on a short tera (2
hours) likrary-use-only basis much like a class reserve collection, it
differs frca most class reserve collections on this campus in that
each item does not have a pre-recorded card already created for it.
In this respect it is much like the transaction card systea, i.e.,
each ¢tige an item is charged out a nev card has to be filled out by
the borrcwer. 7To charge out an item, the user fills out his/her name
and address or uses a Purdue passport and fills in the call number and
title of the item. The clerk retrieves the item requested and issues
it to the borrower. The circulation card is stamped by a time clock
and is filed by listening station. The item is discharged by staaping
the return ¢time on the .card, reshelving the ites, and appropriately
retaining the card in subject order for statistical purposes. The
card is later discarded. The length of a loan is typically for at
least an hour, but it cculd be as short as ¢two or three ainutes.
There are no large files connected with the circulation activity for
this type of transaction. .

The second circulation system used in the Audio-visual Center |is
that used fcr bocking and scheduling materials, equipment, rooas, and
pecple tc be used at some future date. Nothing like this is done 1in
the other 1libraries, except possibly in the area of saves, but even
then no scheduling is done. Although any of ¢the audio-visual
materials including eguipment can be used in the Audio-visual Center
on a first come, first serve basis, most of the audio-visual materials
are locked and scheduled in advance. Both immediate and future loans
of audio-visual materials and equipment are handled in ' basically the
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same wvay. A partial 1list of the types of audio-visual materials
handled ccntains:

16 sa filas
8 na filas
Pilestrirs
Slide sets
Nedia kits
Yideo tapes
Records
Audio tapes
A-V equipment .
Projection Service

Any of these items may be booked by phone, letter, or in person. A
detailed form must be completed which in turn results in several other
forms and notices being typed and filed. MNany files are involved in
this operation and wmuch time is spent filing and updating records,
resulting in a consideralkle nuater of errors. This entire circulation
systea is a typical scheduling problem requiring much record
manipulaticn.

Piles Used in the Booking-Scheduling System

1. Eooking card files (alphabetical by title)

2. Future shipping file (by ship date)

3. Cospleted crder file (by shipping point location)
4. Completed ship file (by shipping point location)
5. [ue kack file (by due date)

6. Laily scheduling log (by date)

7. icrk corder file (by use Jdate)
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Poras Used to Collect Transaction Data

1. Check out card for short term in house loans
. 26 Iquipsent loan form for in house use
3.  Eooking form for outside use and in house scheduling.

SPECIAL CCNSIDERATIONS IN THE DESIGN OF CIRCULATION SYSTENS

There are a number of basic functions needed in every circulation
system that must alvays be considered and isplemented, but the survey
of the current systeas in use at Purdue and interviews with the
librarians and clerks involved with circulation activities revealed a
great nusber of special considerations and problems to be dealt with
in the design of any- proposed nevw systen. Most of these
considerations are problems comson to all the circulation systems now
in wuse at Purdue, but not all apply in every case, nor do they exist
as problems tc the same degree in every location. The following is a
discussicn of the isportant considerations:

1. HBow is ¢the user to be identified in a reliable way? Current
systeas at Purdue accept a university passport (used in a stamping
machine) or will accept other ID's requiring the transaction to be
handwritten. The passport cannot be trusted to have the correct
address and may not provide any address at all after June 30, 1974.
The handvritten transaction is often illegible and the deciphering of
it quite time consuming. Persons not affiliated with the University
are permitted to use the Libraries but are required to have special
identification such as a visitor's pass.

2. There are over 30 types of uncataloged aaterials identified as
being itemss which are circulated from the Libraries/AVC. These types
of materials are usually handled on a very individualized basis in the
current systeas. Almost all of them have to have a complete
bibliographic record created each tise an iteam is circulated. HNany of
these have no other record of their existence. To further complicate
their circulation, the unique identification of ¢the item to te

circulated is not always self evident.

3. Circulation policies such as length of 1loans, status of
borrover permitted to wuse materials, vhere materials may be used,
nuaber of renevals permitted, numtefr of overdué notices sent and at
vhat intervals, when a user’s records are encumbered for non-return of
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materials, restrictions on library use because of past offenses
(delinquent rorrower), length cf time a book will be held for another
borrover, for what reasons a bock will be recalled, vhen an item is
declared 1lost and its record removed, overnight loan privileges, and
class reserves and other restricted materials, etc. have every
possible comtination and permutation Fossible.

4. The status of a specific itea (not in its proper shelf
locaticn) at any one point in time requires consultation of mauy files
other than the main circulation file. Sixteen different types of
files or lccaticns were reported as pPossible hints in determining the
status cf an itea, but up tc date status information is often non-
existent. Approximately 450 such inquiries wvere reported as being
received each day (This does not include the A-V Center, since it is
tasically a closed stack operation).

S. A survey revealed that most of the-c¢ampus libraries will not
accept rhoned or written requests for materials fros individuals.
Bost will, however, accept such requests from other caspus libraries,
which will in turn loan the item to an individual.

Almcst all of the campus litraries reported that all off-campus
loans tc cther libraries are handled by the 1Interlibrary Loan (ILL)
Service tased in the General Library. The campus library loans the
item to 111 then ILL loans it off-campus.

6. Writing overdue notices is a very big part of the circulation
activity. In those 1libraries using the book card system, over 1200
Per veek are prepared. The two transaction card systeas reported over
1300 overdues sent per wveek.

7. The gathering of statistics concerning circulation activity is
a very time consuming activity. All data is now gathered and
manipulated manually. It is generally agreed that circulation
statistics are probably the best indicator of library use patterns now
availarle. These statistics serve as basic data for the management
inforsation needed by the administrators and supervisors. This
activity must be an integral part of any circulation systen.

A complete survey of the statistics gathering activity in the
Purdue Libraries/AVC is contained in a study by the Instructional
Nedia Research Unit, (INRU), entitled, "study of purdue Library
Statistics", July, 1972. PFurther Study is currently being carried out
to deterrine the Libraries/AVC needs in this area.

8. In a one-person departmental library, the circulation activity
is almost a full time job for that rPerson, not leaving time fer other
service criented activities. Mcst of the circulation tisme is spent in
filing and notice preparation.
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9. The actual charge out ¢transaction is very time consuming,
especially in the transaction card systes.

10. The processing of end of semester overdues and encumbrances
needed tc ensure the return of materials is cumbersome and usually not
fast enough to catch the borrover before he/she leaves the cambus.
Cne needs to be able to determine all items charged out to the user.

11. Telinquent users are not identifiable, allowving them to comait
further abuses.

12. 1Information on storage and special status iteas is nsually not
current encugh to te reliable. It is not uncommon for such data to be
six mcntks out cf date.

13. 7Time ccnstraints for current systeas.

A. Circulation records and special 1location/status data
should be available as soon as possible. Present
systeass have data on circulation activity available
vithin 28 hours. Special location/status data updates
take much longer, the time often being measured in
months. Lack of current status information causes
much frustration in the present systeas. Absolutely
current data is needed for many AVC activities and the
class reserve collections.

B. Overdue notices are sent out usually no sore than two
days after the item is due, but this activity falls
behind quite often. 1wo days until a notice is sent
should ke the saxiasusn.

C. Recalling borroved iteams is done daily, but in most
- cases depends on mail delivery.

D. Renevals are current vithin 28 hours.

E. Save (personal reserve) records are generally current
within 24 hours, but should be more up to date.

r. Znd of semester needs are for immediate notification
of proper authority to encumber records. Delinquent
pPatrons are currently unidentifiable. Absolute
currency 1is needed at semester's end to ensure
clearing of records tefore students and faculty leave
‘the campus.

14. The nuaber of saves on a particular item has been known to
total 14,
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DESCRIPTION OF EXISTING AUTOMATED SYSTEMS

This section of the report describes in functional teras a variety
of existirg automated circulaticn systems which were studied in detail
during the course of develcpment work. Several distinct systeas
philosophies and technologies are presented to give the reader an
overview cf the current state of the art in the field.

A consideratle amount of ¢time and effort has been expended in
developirg this material. The starting point was a thorough survey of
library science literature describing both operational and theoretical
systess, technclogies nov being used or ir the development stage, and
principles for the design of automated circulation systeas. See
Appendix E for a list of the principal literature sources used. 1In
addition to the literature search, visits were made to ten different
gites tc viev the operation of existing systems and/or discuss with
librariars and data processing personnel the development and operation
of circulation systems. See Appendix P for a list of the schools and
firas visited. Where tiae d4id not perait, schools and firms vere
contacted by telephone to learn more about their operations. ' These
schools and firms are also listed in Appendix F. Documentation was
obtained whenever available. The results of this phase of project
develorment have been to acquaint the library systems design team with
the latest developments, to obttain docusentation for detailed study,
and to establish contacts at other schools and firas to aid
circulaticn system development work at Purdue.

All s=ysteas' investigated handle to some degree the basic
circulaticn functions found in the current manual systeams at Purdue.
These systess vary in the extra services offered, the technology used

for data collection, and the configuration of the data processing
facilitiey utilized.

BATCHB SYSTENS

Batch systems handle the basic circulation functions of checkout,
checkin, overdues, fines, saves, recalls, renevals, status inquiry,
and statistics gathering vith a ainimum of clerical intervention.
Data {is gatherad ¢through the use of a data collection terminal in
conjunction with nwnachine-readable vrfatron identification and an
jdentifier (puuched card or took label) accoupanying each book. In
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cases wvhere a transaction is handled cver the telephone, a save or
reneval is Fflaced, or vwhen there is a aissing patron or book
identifier, the bLasic identifying data msust be keyed by a clerk.

Daily transaction (checkouts, checkins, saves, and renevals) data
are accusulated on wmagnetic tape by the terminal controller and
processed by the central computer each night. The circulation systenm
files are urdated and fresh printouts provided to each library by the
next mcrring. Status inquiry is accomplished manually through the use
of these printouts. Statistics gathering is a by-product of the
computerized file updating process. On a less frequent basis, overdue
notices, fine notices, recall notices, and management reports are
printed Lty the central computer.

Tvo magnetic tape files are needed to implement a batch system: a

circulaticn file to record those items checked out and a patron file -

to provide addresses for the printing of notices. The latter file
requires a method for maintaining the data contained in it.

The advantages of a batch systea lie mainly in the reduced clerical
and patrcn effort needed to operate it, and the ainimal added
investment required. Use of a data collection terminal automates-the
basic data gathering task involved with checkout, checkin and
statistics gathering. Overdue notices, recall notices, and fine
notices (including calculaticn of amounts) are generated by the
computer with a ainimum of clerical intervention as the needed
biblicgraghic and patron data is already contained in- the computer
files ard the aprlicable policies vested iu the logic of the computer
prograsas. Generally a wmultiplicity of nsanual files and the
accompanying procedures to panipulate thea are eliminated by a batch
circulation systea. 1In cases where the equipment is not available and
transactions =must be recorded wmanually for a brief period of time,
there is no loss of circulation information to the patron as the
transactions are not processed until that night anywvay.

A batch system does not require as auch added hardvare or as
complex softvare to operate as other types of automated circulation
systeass. No communication facilities, added core memory or added disk
storage capacity are needed. The principal investments are for
terminals, ccntrollers to record the terminal transactions, and batch
computer prograss to process the data.

The disadvantages of a hatch systeam are that the typically short
turnarcund times required for some types of iteams (two hour loans for
example) cannot be reflected in the printouts rapidly enough to
provide the neederd status and overdue information, and for those iteas
assigned noramal 1lcan periods, status information is out of date by one
day, causing confusion among patrons and possibly the generaticn of
false racall, fine, overdue, and save transactions. 1In addition, ¢the
status data is provided thrcugh frrintouts which are expensive to
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produce and a burden to print and distribute. Also, at checkin, itess
having <=aves on them aust still be identified manually. PFinally,
instant error checking of transactions is not available. Although the
magnetic tage controller can make format checks on the transactions,
gsuch errcrs as the double checkcut of an item where a master record
must be accessed to verify the transaction cannot be caught until long
after the fact.

Batch systems function well within the limitations described above.
Systeas were viewed in operation at the University of Wisconsin at
Bilvaukee and at Temple University, and plans for another at Indiana
State University vere discussed. The Teamfle system cffers the added
" feature cf on-line file inquiry as an adjunct to the daily status
printout, although of course the computer file is a day out of date.

HYBRID SYSTEAS

Throuch the use of more sophisticated hardvare and softwvare the
typical bybrid system offers service improvements over a batch systen.
As with a ratch systes the traditional circulation <functions cf
checkout, checkin, overdues, fines, saves, recalls, renewals, status
inquiry, and statistics gathering are handled with a asiniaum of
clerical intervention. Data collection terminals are utilized to
record data for computer processing.

The various transa-tions are recorded and processed very amuch 1like
those ir a batch system. The important difference is in the type of
tersinal controller used. In a batch systema the controller records
transaction data after coapleting a very simple format check on the
incoming data. 1In a hybrid system the contrcller is a ssall computer
vhich can be prograemed to do extensive edit checking of transaction
data and provide data storage facilities for several small on-line
files. Typically two files are kept on-lime: a list of items having
saves cn theam and a 1list of delinquent patrons. The first file |is
utilized to automatically signal the checkin clerk that an iteam should
not be shelvad, vhile the second file is used to signal the terminal
operator that the transaction is being blocked because of the patrcn's
status, Facilities are needed of course to miintain the data on these
tvo files. Ae with a batch system, files are maintained on the
central computer to record items checked out and to hold patren -
address data.

The advanfages of a hybrid system include all of those listed for a
batch systes although the investment required is larger due to the

increased capnbilities of the terminal ccntroller. Services and
clerical efficiency are increased through the availability of the
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delinquent patron and save files.

The disadvantages of a hybrid system are those found with a batch
systea. An isportant exception is that given enough storage
capability, the small computer controlling the terminals can also be
utilized to control reserve bock rcom operaticns in an on-line nmode.
70 date there is no evidence of a litrary isplementing such a reserve
book systes.

Hybrid systems have been installed at the University of
Pennsylvania, Arerican and Georgetown Universities, and the University
of Maryland. No clear cut cost-benefit advantages over a batch systea
are seen for any of the hybrid systeas.

ON-LINE SYSTENMS

The £final type of system to be examined is the on-line system. It
handles the basic circulation functions on an almost instantaneous
basis. Data collected at teraminals is immediately transmitted to the
central ccmputer 'site and proccessed against the nmaster files.
Transactions are completed by transamitting information back to the
originating terminal, indicating error conditions or proper completion
of the transaction. Additional =major functions. are handled;
specifically instantaneous status inquiry and a foram of bibliographic
searching of the updated master files. Batch processing is used to
produce statistical reports, overdue notices, fine notices, and recall
notices c¢n a scheduled basis.

Pive different files, at a sinimua, are needed to iaplement an on-
line systen. A circulation file will contain records on items checked
out, including data on saves. A patron file is needed for printing
notices and to provide for a delinquent patron check. Transactions
are accurulated to serve as backup in case of a systeam malfunction and
as basic statistical data. with the final ¢two files, bibliographic
and index, the capability for tiblicgraphic search becomes feasible.
The biblicgraphic file normally contains a record for each title held
in the 1library. The record ccntains both bibliographic and holdings
data. 1Index files can then be:ccnstructed to access the biblicgraphic
file ty a variety of keys such as call number, piece identification
number (FIN), author and title. If bibliographic search capabilities

are not to be provided then the bitlicgraphic and index files can be -

dispensed with. All of these files, wvith the exception of the
transaction log, must be kept on disk storage. .

The advantages of an on-line systea concern the availability of
more up-to-date and more readily accessible data for the 1libraries'
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staff and patrons. All of the advantages attributable to batch or
hybrid systems are also realized here although the investment in
equipment is larger. 1In addition, volurinous daily printouts are done
avay witk. The status data is up to date within a second or two and
can corveniently be accessed through the use of a terminal.
Additicnally, the status data is availatle to' the transaction
prtocessing programs for error checking purposes. Thus the inclusion
of reserve bock room operations becomes entirely feasible. The
capability for on-line update of the bibliographic records is also
available. Errors can be corrected and nev items added to the nmaster
files immediately. Finally the facility for making bibliographic
searches is only feasible with an on-line system. Printouts sorted by
various keys could be provided under a batch or hybrid systea but
would be voluminous in size, expensive to print, and unwieldly to use.

The disadvantages of an on-line system are two-fold; costs are
higher, and use of the system is lost vhen the central computer is out
of service. Comrunications facilities are required as well as
additicnal core memory and disk storage equipment ' not normally
associated with batch or hybrid systens. Also, on-line prograss tend
to be =ore complex. Develorment and maintenance costs are therefore
higher ttan with a batch or hybrid systes.

Data was gathered on the or-line systems nov in operation at Ohio
State, FEucknell, Eastern Illinois, and Northwestern Oniversities, and
systems teing planned at the University of Chicago, the University of
I1linois and the State University of New York at Albany.

DATA COLLECTIION TECHNOLOGIES

Parallel to the task of investigating the variety of existing
circulation systems, an evaluation of the various methods of capturing
patron and item transaction data in smachine readable form was made.
Data capture is a very important aspect of any system as it is an
operation repeated a great nuaster of times, involving a large’'clerical
workload, and is probatly the sajor source of inaccuracies in a
systen. Three basic data capture technologies are nov in use in
libraries: manual keyboarding, the reading of patron passports and
book cards containing punches, and the reading of bar-encoded labels
attached to the patron identification and the item itself. The use of
magnetic stripes for identification is a new technology which has not
yet been utilized in a litrary circulation systean.

Keybcarding cf data, typically a patron's social security number

and a kock call number, appears to be both slower and more susceptible
to error than the other two methods discussed belcw. Oonly the Ohio
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State system uses Kkeykoarding at its prime method of data entry,
although all systems utilize keyboarding to a certain extent for such
activities as status and bibliographic searches, telephone renewals,
saves, etc., where both ¢the Fratron and item identifiers are not
physically present or vhen the terminal being used is salfunctioning.
Ohio State has not experienced a serious data error rate with keytoard
entry while the use of this zethod allows them to utilize the sase
terminal for both searching and data collection functions. One
specific fproblem with the Ohio State method of data entry occurs when
the operator sust key-in a call number to identify an item. The call
number is not alvays readily identifiable, as it must include volunme
and copy number. Pre-recorded information on a book card or 1label
vould solve this problen. ,

A large npusber of the systems.observed utilized punched passrorts
and bock-cards with a keyboard available as a secondary data entry
method. The specially designed terminals needed to read the passports
and book cards are more expensive than the general purpose terminals
needed for keybcarding. Data accuracy is high and in most cases there
is an imgrovesent in the speed of data entry. The disadvantages of
working with Look cards are (1) the need to initially locate each iten
to insert the proper card into it and (2) the possitility of book
cards being switched or lost. Northwestern spent 4.4 cents to insert
a book card as compared to 1.1 ceats to punch the card.

Use of tar-encoded labels is not yet widespread.  light pens, used
to read the labels, are offered Ly Pitney Bowes, Singer, National Cash
Register, and Plessey of England. This is a rapidly growing field,
vith such firss as Wards and Sears beginning to utilize this
technology for point of sale data collection. Tvo ccamercial firas
(Checkpoint, 1Inc. and Computer lLibrary Services, Inc.) are offering
systems utilizing light pens with systems already installed or under
serious consideration at Rockford Public Library, Cleveland Public
Lidbrary, Providence Public Litrary, Indianapolis Public Llibrary, the
Widener 1library at Harvard University, Villanova University, Carleton
University in ottava, Camden Borough of London, Sutton Borough of
London, and Loughtorough University in England. 1In addition, in house
developrments are under way at the State University of New York, the
University of South Carolina, and the University of Chicago. Ohio
State is also investigating this technology for incorporation into
their systeer. Bar-encoded latels offer the same advantages as book
cards with the added - improvements of even faster data recording,
cheaper terminals and persanent adhesion of the label to the specific
item. The PBursar has been contacted concerning modification of the
current fpassiort. The passport has been redesigned to accomodate a
tar-encoded label and will require only a minor change in procedures
to affix the lakel to the passpcrt.
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DESCRIPTION CF PROPOSED SYSTENM

The design team feels strongly that an on-line systems should be
implemented, primarily to improve the library services to students and
faculty and to better utilize the resources the Purdue Libraries and
Audio-visual Center already possess. In lieu of a coasprehensive on-
line system, the redesign of the current manual systeas is the next
best course of action to pursue. There is little evidence to indicate
that a batch or hybrid system wculd offer significant service
improvements, although more complete management data vwould be nade
available and scme clerical time would be saved. '

As indicated above there are a number of on-line systems now in
operation. They range from the skeletal (Northvestern), handling only
the basic circulation, statistics gathering, and status inquiry tasks,
to the scphisticated (Chio State) vhere extensive bibliographic
searching capabilities have becen isplemented. To obtain the maximua
improvement in services, the bibliographic searching function fron
sultiple . lccations should be strongly eaphasized. The Ohio State
system best fills this requirement as vell as meeting most of the
design ccnsiderations and the objectives. It should be noted that the
current scheduling system operated by the Audio-Visual Center will not
be replaced by the 0SU Circulation System. It is recommended that
adoption of the 0SU Circulation System include its modification to
include the use of 1light pens for basic data recording tasks, the
handling cf Reserve Book Room and AVC short term loan operations, and
the use c¢f an arbitrarily assigned Fiece Identification Number (PIN)
to identify individual physical items.

To this pcint, basic system designs and technologies for data
recording have been discussed and one specific system, including
significant modifications, recoamended. The Ohio State system, and
the =zodificaticns thereto, will nov be discussed in more detail. The
needed files will be discussed, each basic function 'will be .briefly
described and depicted on a flow chart, sasple output will be
frovided, hardware and softvare requirements will be stated, and
advantages and groklems discussed.
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OSU SYSTEM PILES

The Chio sState system requires bibliographic data, search key
intices, a transaction log, and patron data tc operate. Appendix G
lists the data fields found in each of the files and Appendix O
describes the plan for creating these records here at Purdue. The
bibliographic records are of course a representation of the shelf
list. The system requires that the ccaplete shelf 1list be on-line.
Circulaticn data is transient 4in that it reflects only the current
charges and saves, Search key indices are needed to access the proper
bibliographic records when dcing author, title, PIN, and call number
searches. The transaction log is sisply a device used to record all
on-line transactions for backup and statistical purposes. Patron data
is needed for verifying telephone charges and printing notices to
patrons,

0SU SYSTEM POUNRCTIONS

Checkcuts will be accomplished by reading with a light pen the
patron's passport and then the label on the item or 4items to Dbe
checked cut. Error checks will be made to see that the item is not
already charged out, does not have any circulation restrictions on it,
and does not have a save on it. A successful transaction will result
in a nev record being created in the circulation data file and a
ticket leing rprinted wvhich serves as a date due slip and allows the
Fatron tc leave the library with the itea. When checking out multiple
itess tc ap individual, the passport will need to be read only once.
See Arrerdix H for a depiction c¢f this function and Appendix I for an
example of the resultant printcut. Checkouts can be handled over the
telephone, in vhich case the patron's identification number and the
item's label number (or other identification) must be keéyed in. As a
check, the patron's data record may be called up and the address data
verified over the tel:aphone. ' a )

Checkin is even siampler. All that need be done is scan the item
label with the light pen and dispose of the date due slip. The
computer will notify the operator of the error condition where no
charge record exists cn the circulaticn file or of the hold condition
vhere a save exists for the item. A successful checkin will delete
the record froa the circulation file except wvhen the data is npeeded
for printing of availability notices. Again see Appendices H and I.

Renewals are accosplished by Kkeying in patron and itenm
identification. If a save exists, the transaction vill not bhe
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completed. A completed reneval results in a new date due slip. The
computer will check to see that a charge record already exists on the
circulaticn file and that renewals are valid for this particular itesn.
Please see Appendices H and 1I.

Saves are accomplished in person or over the telephone by keying in
the title and patron identification numbers. The computer will check
that a charge record exists and that there are no restrictions on
Flacing =caves on the itea. The recorded save data will be used to
print recall and save notices, and to catch items at checkin tine.
Pecall rotices are autcmatically printed vwhen a save for a class
reserve collection is placed or when a save is placed on an item which

bas been on lcan to a faculty meaber for more than three weeks. See
Appendices H and 1.

Snags are handled by keying in the PIR number and changing the
bibliograghic record to reflect the nev status. Snag lists are then
produced and should the item ke checked imn or out, the terminal
operator vill be notified of the snag status. See Appendices H and I.

The Chio State system has the facility for fines accounting.
Pending a policy change, this facility vill not be used.

Records in the patron file can be changed and nevw ones added in an
on-line ©pode. All necessary data is keyed in and the new record is
displayed to the terminal operator for verification before the patron
file is permanently changed. See Appendices H and I.

The above functions are those handled by most circulation systeas,
manual or automated. The real strength of the Ohio State system 1lies
in the bibliographic services offered. Three types of searches are
available; patron search, general search, and detailed search.

The patron search requires that either the identification number or
a search key ccnsisting of the first 4 characters of the patron's last
name and tke first 5 characters of the first name be entered. The
result is a display of the patron's name, local address, and status.
The display is useful for verifying information vhen the transaction
is taking gfplace over the telephone and for file maintenance tasks.
There is no indication of vhat items a person has charged to thes at
this tize, although the eventual display of such data is envisioned.
See Appendices H and 1.

A general search utilizes a search key made up of a portion of the
author ard/cr title. An author search utilizes the first 4 characters
of the author's last nase. A title search for a monograph utilizes
the first 5 characters of the first significant word in the title. A
title search for a serial utilizes 9 characters, 4 from the first and
5 from the second significant word in the title. Finally, the general
search can be executed using author and title data, 4 characters of
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author and 5 characters of title .in combination. The result is a
display ct 1-10 lines of data, each representing an entry in the
bibliographic file which satisfies the search key. See Appendices H
and I. Additional lines of data can te called up if more than 10 hits
are made. (In practice this occurs a ssall fraction of one percent of
the tire.) Title, author, line number, date of publication and nunber
of hits are disgplayed.

A detailed search may be entered utilizing call nuoamber, PIN, or
line nuster (lipe number refering to the response from a general
search). The results in all three cases are the same, detailed
bibliographic, holdings, and, if desired, circulation information
about a single entry in tbe biblicgtaphic file is displayed. See
Appendices H and I.

In additicn to all of the above functions, the system handles the
printieg of cverduve notices, save notices, and recall notices
automatically in a batch mode. Data on the transaction log file along

vith counts of batch operations is available for summarization into
management regcrte.

When installed here at Purdue, the system will serve all caspus
libraries. Terminals, cathode ray tukes equipped with light pens,
vill be located at the sites eshown  in Appendix N. The Telephone
Center 1listed will be a replacement for ¢the catalog inforsaticn
service cf the second floor reference desk. 1Inquiries there will be
handled immediately by making general and specific searches utilizing
a CRT terminal. If the patron s¢ chooses, the item will be checked
ocout to hin. This results in the circulation file being properly
updated, a message being printed at the location holding the item, and
the item itself being held for pickup or mailed to a campus location.

OSU SYSTEN IRTERPACES

The e£ystes as outlined above will need to interface with cther
systons inside and outside of the University. It is anticipated that
Purdue will cne day te a memkter of a bitliographic center such as the
Ohio Ccllege Litkrary Center (OCLC) and so obtain automated cataloging
services. Therefore, as is being done at Ohio State, records of iteams
vhich Furdue catalogs at the bibliographic center would be returned to
Purdue cn magnetic tape ¢to Le entered into the circulaticn systen
bibliograghic file. 1In the meantime monographs will be handled by
convertirg new catalog cards by keying and serials handled by
autonatically transferring data on nev titles and holdings froa the
Purdue Serials Catalog ¢to the circulation bibliographic file. The
other major interface needed is with the ADPC Personnel and Student
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Record Systems coaputer files ccntaining data on staff and student
addresses. This data vill te periodically loaded into the circulation
systes patrcon file and used for preparing notices and verifying patron
data vher executing transactions over the telephane. While not an
electronic interface, cocrdination with the Bursar's Cffice is needed
to create a machine-readable passport. Tests have been made tc check
the readability of a passport containing a bar-encoded 1label
representing a person's social security number, the results of which
vere most favorable.

OSU SYSTEM SOFTWARE

The programs needed to operate the circulation system are available
from Chic State University for the cost of reproducing the necessary
magnetic tapes and documentation and training Purdue's data processing
personnel at Coluabus. The on-line programs are written in asseasbly
language and consist of over 100 modules vhile the approximately 80
batch prcgrams are written in P1-1 and asseably lanquage. TCAN is
used as the on-line terminal ccntrol progras. Initially the on-line
programs will te used as they stand except for modificaticns needed to
handle FIN, 1light pen terminals and reserve boock and AVC operations.
411 three modifications appear to be feasible on the basis of
experiences at the State University of New York (SUNY) at Albany and a
reviev of the ccding of the existing 0SU prograss.

0SU SYSTEM EQUIPHENT

As shcwn in the equipment and communication 1lines configuration
(Appendix N), a mini-computer will ke located in the library to serve
as a cospunication 1lines. concentrator. A significant amount of
applications softwvare wvwill need to be written to handle error
checking, message re-formatting, and system backup functions. Basic
software such as the operating systea and communications handler will
be obtaired ‘from the hardvare vendor. In addition to econoaic
considerations this approach will allcw the 0SU software to remain
largely unchanged ty keeping the message formats it receives the sane
even thcugh new terminals and data collection equipment are being
used. '

The equipment configuration (Appendix N) shows both ACPC and

Library requiresents. Much of the ADPC equipment is already installed
although 256K cf core memory, two spindles of 3330 disk storage, one
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high speed wmodem, and one 1lire set for the 3705 communications
controller must be added to handle the 0SU circulation systen.

Rescheduling of ADPC's operations will also be necessary as
teleprocessing services are needed for 104 hours per week, including
veekend cperaticns. The additicnal shifts will be available using
existing persconnel on an overtime basis.

All cf the 1library equipsment shown in Appendix W remains to be
crdered. The terminals to be used are of ¢two ¢tyres: CRT's with
attached 1light ggen and twvelve column printer, and ordinary CRT's.
Currently no CBI-light-pen-printer terminals are being manufactured. as
a product line item. Portunately the University of Chicago has begun
the prccess of acquiring such equipment fros an independent supplier,
Cozzens and Cudahy of Chicago. Cozzens and Cudahy will supply the
engineering vork necessary to interface a Beehive CRT terminal, a 12
column frinter, and a Pitney Bowes light pen to foram an integrated
terminal. 1They are already an authorized Beehive representative and
vill cffer caintenance on the complete terminal. If the integrated
teraminal does not- materialize, then freestanding terminals smust be
utilized at the cost of extra communications lines and tersinating
equipment. (While this would increase the cost of the hardvare
slightly, there would be no functional differences in the equipament.)
An indication of their applicatility ¢to 1library systems 4is that
Beehive terminals have been selected by 0OCLC as replacements for their
present equipment.

The various terminals will be connected to the mini-computer over
telephcne 1lines or where feasible, directly wired to reduce the cost
of the coenunications equipment needed. The mini-computer will
initially serve as a fprogramatle controller by checking and assembling
data fros the terminals, communicating with ADPC's computer, and
routing return messages to the proper teraminals. Besides reducing
cosmunicaticns equipment costs and the resources required on the. ADPC
computer to support the system, use of the mini-computer will allow
many, if not all, of the programs changes needed to handle the nevw
terminals and data collection equipment to be isolated in the aini-
computer. Thus, the 0SU softwvare can remain intact and be compatible
with ¢the wversion in use  at 0SU. The sini-coaputer will require a
console, punched tape reader and punch, and disk storage in order to
operate Froperly. Communications between ADPC's 3705 coanmunications
contrcller ané the mini-ccmputer will be handled over a sing.e high
speed bi-synchronous ccamunications line.
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PILE CCNVERSION

An important part of the systea vwill of course be the
biblicgraphic, circulation, and patron files stored on disk at ADPC.
Fortunately up to date patron data exists in the Student Record and
Personnel Systess which can ke reformatted for the Libraries use. To
avold scftware changes to the O0SU systern, the Student Record and
Personnel address tfiles will be periodically 1loaded into the
circulaticn system patron file Tather than used directly. At the time
the syster beccmes operational, existing checkout, save, etc. records
from the wmanuval system will be allowed to wither avay rather than
being converted and loaded into the circulaticn file. Conversion of
the shelf 1list will be a major undertaking. It is estimated that
550,000 bibliographic file records will have to be created to
coampletely ccnvert the shelf list. Monograghs will require keyboard
conversion while the serials data will be automatically transferred
from the Purdue Serials Catalog System. 1In addition, audio-visual
entries will be automatically ccnverted from the Audio-Visual Center
Catalog Systen. A method for converting the shelf list is discussed
in Appendix O. In Appendix G the fields required in the 0SD
bibliocrapghic file are 1listed. These are minimum requirements. As
the incremental cost for converting additional fields from the shelf
list at this time should be much less than the ccst of going back
through the shelf list for additional data, future needs wmust bLe
planned for now. LC card numter, ISSN, and ISBN are definitely needed
to allov our file to be automatically matched to other files external
to the University (principally COBICIL). Possible uses for the file
include production of a revised Purdue Serials Catalog, searching of
nev orders by the Acquisiticns Department, production of a book
catalog, and merging with the anticipated COBICIL data base for
purposes of inter-library 1loan. A special report will specify in
detail what additional fields, and in vhat forsmat, vwill be converted.
Considering ‘that the present CCLC data uses full MARC records, it is
likely tbhat the fields we convert will be in MARC format although not
all fields needed for a comrlete HARC record will be converted. The
skeletcn reccrd should be acceptanle to COBICIL. 1In order to handle
an expanded record without modifying the 0SU software immediately, it
is likely that an interim magnetic tape file will be created and
maintainted to hold all converted data and new cataloging data, with
only the required fields teing stripged from it to form OSU
tibliograghic records.

35




PUTORE MODIFPICATIONS

The jfroject and system described to this point encompass the
initial isplementation phase here at:-Purdue. In order to Kkeep the
project manageable and spre<ad development cecsts over several years,
certain system sodifications which seem desirable will be delayed.
These modifications include:

1. Restructuring the biblicgrarhic record to add those fields
reeded for order searching and status inquiry, production of
the Purdue Serials Catalog, and producticn of a book catalog.

2. Bewriting of programs to allow direct use of the Student
Fecord and Personnel systeams address files. :

3. Levelopment of an intecface with the Registrar and/or Bursar
tc autcsate the handling of student record encumbrances (or
fines, if desired).

4. Isgrovement of the general search algoritha to reduce the sean
rumber of hits on a search. The OCLC 3-1-1-1 title algoritha
and 3-3 author/title algorithm will serve as models for this
sodification.

5. Creation of a delinquent patron file to be used by the mini-
cosfputer to check all patron transactions against.

6. trogramaing of the mini-computer to serve as backup to ADPC's
sachine. The w#ini-cosputer will handle the spooling of
transacticrs and restarts for systea outages.

1. Cn-line update of the bitliographic file.

8. Expansion of the terminal screen paging facilities for both
the general and detailed searches.

9. . Cpticnal receipt of a 1list of all material charged to a patron
in resgonse to a patron ingquiry.

10. Frovisicn for access to other data bases from any Library
circulaticn terminal through use c¢f the mini-computer as a
dialing and switching device (wvhile still allowing the
terminal ¢to be used for circulation). Scme of the data bases
which cculd be made available include COBICIL, the New York
9imes Data Bank, ERIC, CAIN, NTIS, MEDLINE, TOXICON, Chenical
Atstract Condensates, and Engineering Index, ¢to name bhut a
few.
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. Frovide 1limited access to the Purdue Libraries/AVC shelflist
to otaer institutions through the existing Indiana TWX network
and the anticipated COBICIL network. Utilization of existing
SOUVCN and IHETS comnunications lines will also be considered.

Izsplesentation of self-service circulation terminals with
limited functions available which will allow patrons at least
the ability to check out materials by themselves.

fevelop a system of 1Leports and methods of access to the
statistical data accusulated by the circulation systea.
INKU's special dinterest in this area of developaent must be
tecognized.

14.. Izplementation of a bcoking and scheduling function for audio-
visual materials and projection services.

The <system described here is a wviable "one. It has been in
continvous operation at OSU for almost three Yyears. The State
University cf New York administrative group at Albany has already
chosen the 0SU system for installation and is vell along with the task
of converting the programs to handle PIN. Talks with the SUKY and 0SU
systea fecfrle reveal a strong desire to cooperate on future systea
enhancements. To date 0SU has teen very cooperative by supplying full
documentation and program listings at reproduction costs, conducting a
Purdue shelf 1list--0SU data base--OCLC data base overlap study at no
cost to Furdue, aiding in an on-line demonstration of their systea
here on campus at the 1971 Indiana Seminar cn Information Networks,
and ansvering a multitude of questions. Adoption of the O0SU systesm
represents a unigue opportunity to acquire a snphisticated, state of
the art system at minimum cost and to truly cooperate with other
universities cn future enhancements.
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ECONOMIC EVALUATION AND IMPLENENTATION PLAN_

In crder to justify the continuation of develcpment and
isplementation of the proposed circulation systeam, Purdue must be as
certain as rpossible that the contribution of the system to the
University community will justify the assignment of University funds
to this furgcse. ,The achievatle potential of automation must le clear
as an operating service as oprosed to a develcpmental project insofar
as it 1is based on existing rather than potential technologies. Tc¢
this end, ve . propose adaptation of an existing system to the
requirements of the University rather than the in-house duplication of
develogpaental effort, time, and funds already expended elsewhere.

This section examines the probable impact of an automated
circulation <system on the Purdue community and sets forth a gplan for
its isrlementation. It attempts to present a frank, balanced, and
cosprehensive discussion. In the long run, this type of discussion,
even in its disagreeable aspects, will Letter serve the purpcses of
the Libraries/AVC and the University.

The w#ain goal of a 1library is simple enough. It is to make
recorded informaticn available to patrons without undue restrictionms
on accees or ultisate use. 1In achieving this end, though, four major
complications arise.

The first is in judging which smsall fracticn of currently published
materials should bte selected for inclusion in the 1library‘'s
collecticn. The second is in finding and acquiring those materials.
The third is in devising an index or catalog to make the saterials and
their contents available, and in aiding location of paterials needefl
by scholars that are among those not acquired by the University. The
fourth is in assuring that these muterials are safely maintained and
lent under conditions so no individual precludes reasonable use by
others and so materials are preserved for future members of the
community. While an automated circulation system might appear to
address this last area exclusively, it will be seen that a significant
impact on the other problem areas say he derived as vell.
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ANALYSIS OF TANGIELE COSTS AND BENEFITS

Developmental Time and Costs

Cverviev Study :
System Analyst Time 1094 hrs. at 11.30 $12,362.20

Custcmer Tine 300 hrs. at 7.00 2,100.00
$18,462.20
System Design |
Systea Analyst Time 1260 hrs. at 11.30 $148,238.00
Programaer Tinme 840 hrs. at 11.30 9,492.00
Custcaer Time 420 hrs. at 7.00 2,940.00
26,670.00
Prograsming
System Analyst Tinme 990 hrs. at 11.30 $11,187.00
Programmer Time 660 hrs. at 11.30 7,458.00
Custcaer 7Time 330 hrs. at 7.00 2,310.00
: - 20,955.00°
Inplenmentation
Systeam Analyst Time 630 brs. at 11.30 $7,119.00
Programmer Time 420 hrs. at 11.30 4,786.00
Custcaer Time 210 hrs. at 7.00 1,470.00
780 hrs. at 3.72 2'901060
. 16,236.60
Reviev and Bvaluation
Systea Analyst Time 165 brs. at 11.30 $1,864.50
Custcamer Time 165 hrs. at 7.00 1,155.00
3,019.50 -
Total Developmental Cost ' $81,343.30
Capital Ccsts
Computer Hardware $234,118.79
(refer to Appendix N for a description of
the required hardvare and a discussion of
procureaent ofptions) '
Shelf List Conversion 72,205.65
(a discussion of this project is presented
as Mppendix 0)
Total Capital Costs '$306,324. 44
Total Cevelopamental and Capital Costs $387,667.74
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‘Annual Recurring Costs . '
= FiJures are shown for the first year only. The reader is

invited tc refer to Aprendix J for a more detailed
presentaticn of total costs over the first six years of
operation of the proposed systens.

Current Systen

Ccaputer Costs ' $0.00
Customer Direct lLabor Cost 329,416.02
Supplies Cost : 9,796.40
: $339,212.42

Proposed Systen

\

Computer Costs $114,163.56
Customer Direct Labor Cost - 180,318. 89
294,482.45
Net Savlngs in Annual Recurring Cost (first year) $44,729.97

ANALYSIS OF INTANGIBLE BENEFITS

As with wmost systems, certain benefits accrue from the automation
of the litrary's circulation activities to which no real =monetary
value can Le attached. 1In the follecwing discussion they are
classified into four categories: (1) Improvesents -to Traditional
Circalaticn Functions; (2) Prcvisicn of Services not feasible with a
Banual Systes; (3) Implications for Management; and (4)°' Benefits
Deriving Froa Puture Enhancements to the Proposed System.

Inproveaent of Traditional Circulation Prunctions

As has been pointed out, the proposed systeam benefits froa
increased speed and reduced clerical vorkload. It offers,
additicnally, several significant advantages over the current
potpourri of manual systems. These include:

1. 1Imfroved accuracy of circuvlation records. Ohio State noticed a

sarked improvesent over the 15% error rate of their old Key-Sort
systea. :
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2. Remcval of the psychological barrier to library use presented
by the large ascunt of effcrt required of the library patron.

3. Presentation to the patron of a consistent interface with the
circulation systess of all litraries at Purdue, reducing reluctance to
use "scmeone else's" departmental litrary.

4. Closer coordination of the Save and Checkin functions, insuring
that a patron's requests are honored and with minimal delay.

Provision of Setvices not Peasible with a Manual Systens

oving principally to the vastly different nature of automated and
manual files, several services can be provided by the proposed systens
vhich are virtually imrossible with any manual system. These services
generally relate to making a file, in this case the bibliographic and
circulation files, accessibtle from erany 1lccations ¢through on-line
terminals, with access being provided via wmultiple keys. The
implicaticns of this type of service include:

1. The up-tc-date status of all copies. of all titles held in the
collecticn is available at each teraminal and through the Telephone
Center. Not only can the patron determine if a book is held by
Purdue, but he. can determine which 1library holds the volume and
whether c¢r not the volume is currently available.

2. HNct cnly is the user atle to search the bibliographic file fros
resote tersinals, but, if the material is available, it may be checked
out, or, if not available, saved for the patron, again saving his
tinme.

3. A closely related advantage is the ability to save by title
rather than by copy, regardless of the geographical dispersion of the
copies, which also reduces the time required to service the request.

8. Security of both bibliographic and circulation data will be
enhanced, the autcmated versions of these files being far less easily
tampered with than the present trays of cards, and auch nmore easily
restored should vandalisa occur.

- Isngroved control of the collection is possible at several
points. Overdue notices are produced autcmatically and with the =sost
current addresses available. The circulation of nmaterials to be
placed on reserve can be restricted almost ismediately, often before
the book is physically removed from the shelves. The system may also
jasure that materials returned are promptly routed to the propet
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locaticn, and a receipt of the checkin is available for the patron
desiring cne.

6. Employee morale can be expected to improve under the proposed
system for two main reasons. Pirst, personnel will be involved with a
technically advanced system and, second, a fcrmsal training prcgras
will be instituted. Serveral schools report reduced turnover of
circulation personnel and OSU regorts that their clerical personnel
are very enthusiastic about the systes.

Iaplications for HManagesent

As previougly stated 1in this report, circulation statistics are
generally recognized as the best available indicator of 1library usae.
The 1libraries/AVC currently spend $12,812.62 annually for circulation
. statistics perceived as only 80% accurate.* As to accuracy, the reader
is invited tc compare the figures in Appendix A (source: various
annual reports), Appendix K (source: Libraries and AVC Cost Study,
August, 1971), and Appendix 1 (source: Book Punmd Allocation Study,
INRU, 1973). That the proposed system would collect these statistics
_ more accurately should be obvious, for this is the sort of routine
clerical task to which electronic data processing techniques were
first apgplied. '

A sore subtle benefit derived from the automated collection of
circulaticn data is the depth of data ottainable, vhich far exceeds
anything fossible in a pmanual systeam. Por the first time library
management will have an accurate, detailed picture of their patrons,
and of the use these patrons make of the litrary resources. With such

" . a view, a more timely and beneficial allocation of the litraries!

resources can be made tc improve services without the expenditure of
additional funds, and the impact of expending additional funds can be
. more accurately deteramined.

Potential allccation/re-allocation decisions for which relevant,

. accurate data wculd be available include:

1. Ccnsolidation of special collections or departmental 1libraries
vhere usage is either too 1lcw ¢tc varrant maintenance of separate
collecticns or vwhere two or more collecticns are seen to service the
same group of patrons. The University of Pennsylvania has taken such
actions rased largely on data derived froama an automated circulation
systen.

#%Study cf Purdue library Statistics", INRU, July, 1972.

42




2. Fegqulate ¢the hours during which a library is open, and the
staffing level during the open hours. Ohio State University has
adjusted staffing levels in several locations as a result of data made
available through .he circulaticn systea. ’

3. 1Isproved allocation of funds available for the acquisition of
materials. Of the schools visited, Bastern Illinois University made
specific reference to having made such a re-allocation based on Jdata
from their automated circulation systes. The recent IMNRU Book Pund
‘Allocaticn Study is an example of the type of work possible at Purdue
in this area, although better data is obviously needed before any
- major decisions can be based on such statistics. //”\\

4., Isproved allocation of the current collection is possible since
who is wusing what will be known to the system. The shifting of
saterials among the various libraries and secondary storage
facilities, and the "automatic" veeding of shelves, are all possible
outcomes of wcrk in this area. :

S. By recording the actual loan lengths for each title, it will
become fossitle to regulate the loan period and amount of duplication
of each item to achieve a desired level of availability. :

\

Benefits Deriving Prom Future Enhancements to the Proposed Systenm

. Certain desirable enhancements to the proposed system will not be
made initially, owing to a desire to fprovide the Libraries/AVC with an
operational system within a reasonatle time. The anticipated benefits
deriving froa their eventual isplementation include:

1. Isprovesent of collection availahility through creation of a
ndelinquent patron® status and restricting the library privileges of
persons so identified. Research tends to indicate that this is a
technique superior to fining in ensuring timely return of weaterials.
A closely related function, the ability to produce lists of materials
on loan Ly patron for use in end of semester clearance/encusbrance
processirg, will provide similar Lenefits.

2. Further reduction of clerical effort required to provide
library services vill ke derived from the automation of encumbrance
notice preparation, installation of self-service circulation stations,
and modifications to produce the Purdue Serials Catalog directly from
the bibliographic file.

3. Expansion of the data in the bibliographic file to improve its
usefulness to the Acquisitions and Catalog Departments will have the
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dual benefits of reducing clerical effort within Technical Processing
and providing status inquiry into materials in process as well as on
the shelves.

4. rany currently uncataloged materials could be entered into the
bibliographic file making them more readily available and simplifying
circulation procedures for them. Approximately thirty different types
of such zaterial vere identified by the Overview Study.

5. Production of a book catalog in hard copy or =wmicrofiche, as
vell as the groduction of other special lists, such.as those of new
acquisiticns, can te feasibly automated.

6. Pcrtabtle data reccrders are javailable to read bar-encoded
labels in an off-line mode. The use of such devices would streamline
inventorying and the collection of <certain statistical data
tremendcusly.

SUMMABY OF ECONOMIC EVALUATION

Of the present manual effort expended in circulating materials, it
is estimated that .421 professional, 4.478 Technical Assistant, 15.278
Clerical, and 7.93 Student FTE wculd be made available. (A detailed
compariscn of manpover resource expenditures is presented in Appendix
N.) While this represents an annual savings of $149,097.13, it will
be extrerely difficult to realize any cash savings as comsolidation of
the time saved into a position which can be eliminated is readily
accomplished in perhaps only the¢ General Library. This presents a
challenge to a creative litrary management to devise new grocedures
‘which will allow the distritution of vork to the departmental
libraries and reductions cf staff centrally. (The firm and
conditioral crder procedure which moves the burdem of bibliographic
verification from the Acquisitions Department to the requestor is an
example cf this type of procedure.)

What, then, does the University gain from the assignment ¢to the
lLibraries/AVC (on a recurring basis) of an additional $114,000 per
year? As pcinted cut in the sections on benefits, substantial (one is
tempted to say quantum) improveaents in the substance'as vell as
appearance of library services at Purdue.

vtilization of the library collection, a resource in 'vhich the
University is 4investing at an annual rate of $1,320,000, is expected
to increase due to the improvement in services cffered. Ohio State
has repcrted a. sustained 17% annual growth in circulation, and the
University of HMaryland 20%. In both instances thae 1increase |is
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attributed by these schools to the automation of the circulation
activities. Greater increases than these were reported at Eastern
Illinois, althcugh a causal relationship is difficult to establish
there due to a tremendous increase in collection size and stvdent
populaticn. Accordingly, the figures presented in Appendix J as case
" 1 reflect a sustained 15% ‘increase in circulation at Furdue. This is
a substantially greater proportionate increase in library use than is
the $114,000 cf the present rate of investment in the collection.
Thus, owing principally ¢to its stisulaticn of library usage, the
proposed system represents the wsost cost beneficial investaent in
lidbrary services possible at the present tinme.

.
e i . N 3N
wpr e

IAPLENERTATION .PLAN

Listed below are the activities required to implement the proposed
systes at Purdue. Concurrent with the System Design and Prograasaming
phases %ill be the conversion of the shelf list to machine readable
format. A-discussion of this project is presented in Appendix O.

I. Systen Design

28 veeks elapsed time; 3 PTE. (2.5 ADPC, .5 Library)

A. The specification and procurement of the additional
hardvare, and the installation of at least the mini-
computer and one circulation terminal will be necessary
during the System Design phase.

B. Tvo people will require aprroximately 8 weeks to become
familiar vith the wsini-computer hardvare, operating
systems and languages. This estimate includes three
veeks of formal training for each person.

C. Approximately four wveeks of study in Lafayette and four
veeks of study inm Coluabus by two people to becoase
familiar with the 0SU softvare.

D. The final tvelve veeks will be spent designing and
specifying the necessary nmodifications to the O0SU
software, any nmodifications ¢to the sini-computer
softvare, and writing the Systena pesiqn Report. The
only modifications to te included at this stage are:

1. Access by Fiece Identification Nuaber (PIN) (This
is the nusbeér which will appear on the bar-encoded
label attached to the piece.)

2. Class reserve collection (RBR) and Audio-Visual
Center over-the-counter operation

3. Light pen use for data ccllection on Checkout and
‘Checkin

4. Reforaatting of the printed tickets from the 0S0U
system to fit the tvelve colunmn printer on the
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circulaticn stations.

I1I. Prograsming
22 veeks elapsed time; 3 PTE. (2.5 ADPC, .5 Library)

A. Ten weeks elapsed time for tvo people is estimated as .

the requirement to code and program test the desired
modifications to the 0SU software.
B. Four veeks is allowed for any necessary prograsaing
-the mini-computer. Two people are to bhe available for
. this task.
C. T7vo people will require eight veeks to systeam test the
modifications.
D. In parallel with the above activities will be the
‘ continued conversion of the shelf list, the
installation of required hardvare, and updating of
documentation.

III. Izplementation
18 veeks elapsed time; 3 FPTE.* (2.5 ADPC, .5 Library)

This phase will consist of the conversion of the various
libraries to the nev system. Based on the experience at Ohio
State, four months wvwill Le required. In each 1library the
ccnversicn will consist of equipment installation, training, and
parallel runs. Training ie estimated to require 30 man hours of
tine per library for operational personnel.

In tandem vwith the above conversion of the libraries will be
the placing of the system in In Production Status (IPS).

IV. Review and Evaluation
11 veeks elapsed time; 1 PTE (.5 ADPC, .5 Librar])

A reviev and evaluaticn of the project wild be made, the
results of which will be presented in a formal report.

#bxclusive of the Library personnel to be trained

.
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Year

1960/65
1955/66
1966 /67
1967/68
1968/69
1969/70
1970/71
1971772

1972773

Source:

CIRCULATION STATISTICS

Legend
(1itrary use)
home use

General - Departmental
Library Libraries
(482,835) (538,018)
173,890 136,799
(596,462) (648,825)
192,434 151,880
(593, 735) (763,986)
183,355 179,100
(627,666) (814,085)
189,592 191,082
(641,799) (818,061)
182,702 200,684
(610,558) (782, 044)
188,322 206,208
(661,323) (863,665)
192,283 238,133
(589,875) (845,755)
189,410 254,754
(832,881) (834,258)
172,327 250,196

Readers' Division, Annual Reports.

System
Total

(1,020,853)
310,689

(1,245,287)
304,314

(1,357,721)
362,955

(1,481,751)
380,674

© (1,459,860)

383,386

(1,459,860)
394,530

(1,524,988)
430,416

(1,435,630)
844,164

(1,266,739)
422,523
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LIBRARY SYSTEXS UNIT WORKING PAPERS

BEST Copy AVAILABL g

Title Systeas Unit Code HNumber
Circulation Advisory Group Duties cos 1/73
Overview Study Planms cos 5/73
T7rip Interview Cutline | cos 3/73
Indiana State University Trip Report cos 4/73
Overview Study Objectives cos 5/73
Purdue Questicnaire Number 1 Cos 6/73
Sumpary cf Questionaire Responses Ccos 6R/73
Oniversity of Illinois Trip Report cos 7/73

University of Wisconsin at Milwaukee Trip Report " cos 8/73

" Northuestern University Trip Report cos.9/73
rastern Illinois University Trip Report cQs 10/73
Pile Conversion Outline ' cos. 11/73
Inplementation Outline ._ cos 12/173
Ohio State University and OCLC Trip Report . cos 13/73
University of Pemnsylvania Trip Report cos 14/73

Checkpoint Inc. and Temple University Trip Bepdrt cos 15/73

Proposed System Functional Outline cos 16/73
ADPC Machine Time Costing Statistics - cos 1771713
University of Chicago Trip Report cos 18/173
Purdue Cuestionaire Number 2 cos 19/73 _
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Cverviev Study Report cos 20/73

1ibraries Ranked by Home Use cos 21/73
A Recommended Allccation of Terminal Equipaent cos 22/73
Priority of Mcdifications %o the OSU Systeam cos 23/73

Susmarization of Research into the Specificity of
" 9runcated Search Keys cos 24,73
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1.

2.

3.

a.

5.

6.

8.
S.
10.

1.
12,
13.
14,

15.

LIBRARY AUTOMATION LITERATURE SOURCES

- American Societ for Information ISCiénce. Annual HNeetings,
Proceedings. §ashington, D.C. Thompson Bock Company.

Annual Reviev of Informc :jon Science and Technology. Sponsored
by the American Society for Information Science. Edited by C. A.
Cuadra. New York, Rew York. Jchn Wiley and Sons, Inc.

Aslit Proceedings. Llondon, England. .lslib

Avram, H. D.,The MARC IT Foreat a Compunications Format 'fof
Biblicqraghic Data. Washington, D.C., Inforaation Systess
Office, Library of Congress, 1968.

echnical Applications and News Announcements.  Reading,
Mass., Information Dynamics Corp. '

CEANNEL, the Newsletter of the New England Library Informaticn
Netucrk. Wellesley, Bass., Nev FEnqlan Boara of Higher
Bducaticn.

Collegqe and Research Litraries. Chicago, Ill. Association of
College and Research Libraries.

Information Science Abstracts. Philadelphia, Pennsylvania.
Docusentation Abstracts, Inc. '

Journal of 1Llibrary Autosation. Chicago, Illinois. American
Library Association, Information Science and Automation Division.

Journal of the American Sociéty for 'Infornafion Science.
Waskington, D.C.

LARC Nevsletter. Tempe, Arizona, The LARC Assoqiation.

The LARC Reports. Tempe, Arizona. The LARC Association.

Litrary Journal. New York, New York. BR. R. Bowker Company.

Library of Congress Information Bulietin. washington, D.C. Card
pivisicn, Library of Congress.

Library Resources ~ and Technical'Services. Richmond, Virginia.
Rescurces and Technical OServices Division, American Library
Asscciation.
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16.

17.

18.

19.

Ohic Ccllege Library Center. Newsletter. Columbus Ohio. Ohio
College Likrary Center (OCLC).

Program: News of Computers in British University Libraries.

Aslibe.

Special Llibraries. New York, New York. Special Libraries

Asscciation.

University of Illinois. Clinic on Library Applications of Data
Processing. Proceedings. Champaign, Illinois.
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- SCHOOLS AND FIRMS CONTACTED

Bucknell University - lLewisburg, Pennsylvania
Fastern Illincis University - Charleston, Illinois
Indiana State University - Terre Haute, Indiana
Ohio College Library Center - Colmbus, Ohio
ohio State University - Columbus, Ohio
San Antonio College - San Antonio, Texas
Stanford University - Palo Alto, California
State University of New York - Albany, Mev York
Temnple University - Philadelphia, Pennsylvania
University of British Columktia - Vancouver, British Coluabia
University of California at Irvine - Irvine, California
University of Chicago - Chicago Illinois
University of Illinois - Chasdpaign-Urbana, Illinois
University of Maryland - College Park, Maryland
University of Hinnesota - Minneapolis, HNinnesota
University of Pennsylvania - Philadelphia, Pennsylvania
University of South Carolina - Columbia, South Carolina
Jniversity of Tennessee - Knoxville, Tennessee
University of Wisconsin at Milvaukee - Milwaukee, Wisconsin

Wright State University - Dayton, Ohio
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Addressograph Nultigraph Corporation - Cleveland, Ohio
Beehive Medical Blectronics, Incorporated - Salt Lake City, Utah
Checkpcint, Incorporated - Cherry Hill, New Jersey

Cclorado Instruments Division of Mohawk Data Sciences
Brooafield, Colcrado

Computer Litrary Services, Imccrporated - Wellesley Hills, HNass.
Cozzens , Cudahy, Incorporated - Chicago, Illinois
pigital Equipment Corporation - Maynard, Massachusetts
Priden Division, The Singer Comrany - San Leandro, California
_ International Business Machines, Incorporated - Armonk, New York

Laminex, Incorporated - Cleveland, Ohio

Monarch Marking Systems Division of Pitney Boves, Incorporated
Daytcn, Ohio

Polaroid Corporation - Cambridge, NMassachusetts

Standard Register Coampany - Dayton, Ohio
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* 0SU DATA FIELDS

BIBLICGRAPHIC BECORD

T7itle number -- three characters (binary formsat
--a maximum value of 16,777,216)
Publication date ~-- four characters
Flags and Indicators -- one character
Serial indicator .
Non-English indicator
oversize book indicator
Portfolio case indicator
Monographic set indicator
: Spares (3)
Call Rumber -~ from 0 to 255 characters
Bain Entry -- from 0 to 255 characters
Title -- frQm 0 to 255 characters
LC card number -- from 0 to 255 characters
Holdings -~ 8 characters of information about each
copy of a title (for up to 309 copies)
Condition code (loan length etc.) -- 1 character
Location code -- 1 character
Volume nuaber -- 3 characters
Copy number =-- 3 characters
Portfolio case number -- 0 or 4 characters

'CIRCULATICH/SAVE RECORD

Patron identification -- 9 characters
Special save flags -- 1 character

Bepair

Bindery

Cataloging .

Interlibrary loan

. Spares (4)
Record type indicator -- 1 character
Title nusber (same as in the Bibliographic Pile)
Holding entry (the holdings field froam the Biblio-
graphic File record for this copy)

Dates -- 12 characters '

Date checked out cr save placed

Due date or not used
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- PATROR RECORD

Patron identificaticr number -~ 9 characters

Patron class (student, faculty, etc.) -- 1 character
Expiration date -- 6 characters

Patron name -- 30 characters

address type (campus or off campus) -- 1 character
Address line 1 -- 30 characters

Address line 2 -- 30 characters

Address line 3 -- 30 characters

PIN INRDEX RECORD

Piece Identification Number -- 4 characters (binary format)
Bibliographic record address -- 4 characters
Volume and copy data -- 6 characters

AUTHOR/TITLE INDEX RECORD

Algoritha -- 9 characters
Record type -- 1 character
Author/Title
Title
" Name
Bibliographic record address -- 4 characters

TRANSACTION LOG RECORD

Becord type code -- 2 characters .
Transaction date (Julian) -- S characters
Transaction time -- 4 characters

Terzinal address -- 8 characters
Circulation Pile record -- 28 characters
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‘0SU SYSTEM SANPLE TRANSACTIONS

In order to better aquaint the reader with the operational aspects
of the proposed system, let us trace through a hypothetical phone call

to any of the libraries or the Telephcne Center.

At the outset of the conversaticn the patron'’s identification is

verified with the patron search below (figure 1):

JOHN DOE

1234 MAIN ST.
IAFAYETTE

IN AT901

Us VISITOR
EXP 730630

figure 1

The first line (SH2/123456789) was keyed in (as is indicated by the
underlining) and the system resgonded vith the patron's name, address,

and statcese.

After verifying (and possitly correcting) the address information,
the patrcn indicated he would like to check out a copy of the 1920

edition ¢f Jcseph Conrad's lord Jia.

then entered:

8H1 /CONRLORD
ACE 13 MATCHES
01 CONRAD, JOSEPH
02 CONRAD, JOSEPH
03 CONRAD, JOSEPH
CONRAD, JOSEPH
0% CONRAD, JOSEPH. 1857-1924
06 CONRAD, JOSEPH
07 CONRAD, JOSEPH
08 CONRAD, JOSEPH
09 CONRAD, JOSEPH
10 CONRAD, JOSEPH

O SKIPPED
LORD JIM
LORD JIM
LORD JIM
LORD JIM, A ROMANCE
LORD JIM '
LORD JIM
10RD JIM
LORD JIM
LORD JUM
LORD JIM

fiqure 2

The following general search vas

(NO? ALL RETRIZVED)

The search key ('CONRLORD ') was made up of the first four
characters of the author's last name and the first five characters of
the title.
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A glance at the right hand coluan of figure 2 reveals that the 1920
edition does not appear on this screen so a page command is entered to
view the last three entries (figure 3).

G2 -

PAGE 2 13 MATCHES 0 SKIFPED (ALL RETRIEVED IN 2)

11 CONRAD, JOSEPH 1ORD JIM 1945
12 CONRAD, JOSEPH LORD JTM . 1920
13 COMRAD, JOSEPH LORD JIM . 1926

figure 3

Tt is readily seen that the library does hold the 1920 edition. To
determine the status cf all copies of the title, a detailed search is
executed (figure 4).

snz%:mém. »

PR 161920 CONRAD, JOSEFE LORD JIN NOLC TS311% 1920 0003
() 001 3WEEK UND

oR 002 3WEEK UND

03 00% 3WEEK WCL

figure U

Finally, copy 1 is checked out to Mr. Doe (figure 5).

CRG/LN=1/P1e123456769/RMT

PAGE 12

PR600504161920

CONRAD, JOSEPH 001 UMD

LORD JIM 238037 731207

figure 5

This transacticn also results in a page slip being printed at the
library (in this case UND) holding copy 1.

OTHER TRANSACTIONS

Some cther examples of transactions executed on the terminals are:

Charge (using call nuaber as the book identifier):

CBO/CL£926 ,255T4 5RO écl [P1=123456789/RMT
AGE 12 1S9

926.,255T45R0
m’ Jm. 1”7‘ 001 Gml
GEORGE STEPHENSON, CREATOR OF 238837 731230
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pischarge (vith a save pending on the title):
DOG/C7,2926.25ST4SR0/CL

SCHARCE 789 :
- 926,256 TSR0 »
ROWLAND,JOHK. 1907- 001 OENL
GREORGE STEPHENSON, CREATOR OF 238837 731229
PLEASE CHARGE: 98765h321
Reneval:
==X . c1/pT212 =T812
769
«258T4 50
001 238837 TR230
Save:
aVE/Ns2 2087654321
Snag: ‘ -
m%-zlggz‘rzcl :
ON COMPLETZD
General search (on author):
SH1 /CONR=coee SKIPs '
PACE 1, 305 MATCHES 30 SKIPFED (WOT ALL RETRIEVED) ~
01 CONRAD, JOGEPH CHANCE
02 CONRAD, JOSEPH CRANCE nhk
03 CONRAD, JOSEPH CHANCE
Ok COWRAD, JOSEPH CRANCE 19?
05 CONRAD, JOSEPH CHANCE, A TALE IN TWO PARTS 1
06 COMRAD, JOSEPH CHANCE 1930
OT CONRAD, JOSEPH THE CHILDREN OF THE SEA 1897
08 CUNRAD, JAMES HENRY CHILDREN' S BUREAU IN WORLD VAR I 1966
09 CONRAD, FRED GEORGE AcurnmqmmmnnnsnmzorAmn:ur1§?
10 CONRAD, MARION JAMES 45eunmnrnmtnmﬂtwwmxvmurunmml 6

Note that all transactions have a common £yatax: a transaction code
(e.c. CHG) fcllowed by various cperands (eeg. CL 926.25ST45R0)
separated by slashes. Some of these codes and their meanings are:

SB1,Sﬂ2,CBG,DCG,R!l,SV!,SNG,PGn
the transaction codes for the general and detailed searches,
charge, discharge, renew, snag, and page transactions.

CL call nuster
PI patron identification nuaber
1? line number (of the current screen)
T8 title number
Cn CCpy huaber n
BMT code signifying a remote checkout _
DUE due date (used to override the computer calculated date)
SKIE=n begin retrieval with the n+¢1'st record which
matches the search key (general search)
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" COMPARISCN OF TOTAL COSTS: EXISTING vs PROPOSED SYSTENS

M probabdle case for this systea

Tear of System Operation

.Appeudix J

1 2 3 b 3
Case 1: % inflation of personnel and supplies costs, 1% annual increase in circulation
Circulation 422,525 h83,901 558,786 62,604 738,995 849,84
Existing System
Lidrary
Direct Lador 329,416.02 395,299.23 h7h,359.08 569,230.84 683,077.07 819,07%.T7
Supplies 9,796.%0 11,755.68 1h,106.81 ~16,928.17 20,313.80 2k,376.56
Total for Year 339,212.42 407,054 .91 488,4(5.89 %86,1%9.06 703,390.87 843,451,308
. Cumulative Total  339,212.h2 746,267.33 1,234,733.22 1,6820,892.28 2,52h,203.15 3,367,734 .48
Proposed System ’
Nardvere
sdditional ’
lease (or) 1%0,543.M8 1%0,823.%6 152,497.56 1h1,365.52 162,161.52 88,046.4%0
purchase 320,617.91 86,779.20 87,073.20 87,381.96 87,706.08 68,046.40
existing 18,0@.00 m’mow IB,OW.OO 18,000.00 18,000.00 18,@.00
Softvare Maint. 8,814.00 9,254.70 9,T1T.03 10,203.30 10,713.07 11,249.14
Develommental Costs ' o
(see “Ecocomic Evaluation® -
for detail)  61,343.30 -
Shelflint Coaversion
(Appendix 0) T2,205.63
Librery .

Direct Labor 180,318.89 216,382.67 2%9,6%9.20 311,%02.0% - 373,909.25% k48, 691.10
T ne (o) 394,460 A39,87h §61,199.86  564,78b.2% 563,986.64
lsase (or 511,205.32 93 " 439,87h.19 1,159, . 986,

purchase 6811293.75 . ;3o:h16.51 , 51h:hu9.8) 527:176.50 kgozsae.eo 565:986.6h
Cusulative Total :

lease (or) o11,203.32 903, 666.25 1,345,540.44 1,826, 700.30 2,391,084 5% 2,957,071..28

purchase €81,299.75 1,011,76.32 1,386,226.15 1,813,392.45 2,203,722 .23 2,869,707.89
Case 2: 9 inflation of personnel and supplies costs, no annual increase in circulation ’

sting System

Direct Ladar  329,416.02 343,886.82 363,181.16 381,3h0.22 400, 407.23 h20,427.99
m‘“ 9,7“0“ . 10,”6022 10,3@.5} 11,5'00.56 11,”1.59 le’mo”
Total for Year 339,212.k2 356,173.04 373,981.69 392,680.T7 512,314.80 432,930.53
Cwulstive Total  339,212.42 693,385.46 1,069,367.1% 1,862,087.92 1,87h,362.73 2,307,29%.28

. Jroposed gystem o

(mo changs for ‘tems 1isted in case 1 not listed here)

Direct Lador 180,318.89 189,334 .83 198,801.57 = 208,7%1.65 219,178.73 £30,137.67
aualfu%mjr 561.0 .

dease (or 511,205.32= T,413.09 379,016.56 378,310.07 %10,0%3.72 347,433, 20

purchase €1,299.75 303,363.73 N30 69l 33988 A
m.uv: 1\):&1 878, 618 4

lsase (or 511,205.32 18.41 - 1,257,634 .97 1,635,945 k4 2,04%5,999.16 2,393,432,

purchase 681:299.75 : . 1’298: . 1: : 59 1:958:185.87 2:503:62§.gg
Costs per Circulation
Case 1
Existing System 8028 .8}11 m 9122 9519 9925

lease (W) 102’” .3118 om o?‘“ om’ o“&

. purchase 106737 «6800 om 648 o“” 6660

Case 2 '
Existing System® 8028 87T% +9168 S6NT 1.0129 1.0636
T s (o) 29% 9026 ' sa%

lease (or 1. o .9311 o 1.”7‘ 8
Q rchase 1061’7 7493 «THOM om 82hs .Bg;g




ERIC

r
'

Circulation by Departmental Library

for the 1970-1971 Academic Year

Division/Unit Home Library Reserve Total
Use Use Book Use Book Uses
General Library 191,635  Th9,365 64,542 1,005,542
School of Agriculture '
Dairy 0 0 0 0
Life Science 34,658 136,823 28,693 200,174
Biochemistry 2,572 T1,343 7,619 81,53k
Forestry-Hort 4,887 10,921 9,153 2l,961
Entomology 0 0 0 0
Ag Engineering 0 0 0 0
Total Agriculture 42,117 219,087 ks, 465 . 306,669
Schools of Engineering '
AAES&IE 10,241 15, 357 2,796 28,394
Chem. Eng./M. Sci. 5,926 75315 9,335 22,576
Civil Eng. 9,142 12,402 10,578 32,).22
Nuclear Eng. 5,186 30,612 4,400 k0,198
Electrical Eng. 17,321 11,380 5,363 34,064
Mechanical Eng. T;435 6,387 4,602 18,424
Goss Libraries 0 109 0 109
Total Engineering 55,251 83,562 37,07k 175,887
School of Home Ec. 11,951 58, 531 20,035 90, 517
School of HSSE
Comnunications 1,825 1,740 0 3,565
CDFL 0 0 0 0
Education 0 60,844 0 60,844
Phil-Polisci 2,397 337 2,335 5,069
Psychology 14,378 28,913 25,750 69,041
Sociology 0 o 0 0
Total HSSE 18,600 91,834 28,085 138,519
sehool of Ind. Mgmt. 23,605 67,662 31,355 122,622
School of Pharmacy 7,949 45,034 5,256 58,239
School of Science
Chemistry 15,204 kg, 232 9,335 T53,TTL
Geoscienres 2,289 5,487 1,340 9,116
Matheme'.1.8 19,836 79,979 16,664 116,479
Physice 9,011 8,851 1,838 19,692
Total Science 46,340 143,549 29,169 219,058
School of Technology 810 4,575 518 5,903
School of Vet. Sei. 13,092 37,109 3,500 53,701
Total Dept. Libs. 219,715 750,9h3 200,457 1,171,115
Total Libraries k11,350 1,500,308 264,999 2,176,657
source: Libraries and AVC Cost Study, August, 1971 T .
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Major Hardware Components

Patron
) ‘—\ File
High Tran.
Speed log
Printer
Cire. S/370-155 Bib.,
File (ADPC) File

High Speed
N

| Telecammmnications
‘ Link
Integrated
Catalog Information Terminal Circulation Terminal
' Printer
D E. c.
Displey 11740~ Display
Screen P?;%:ﬁg)m . Serven
Keyboard / Keyboard
11
Punched Tape
Reader
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Terminal locations and Line Routings
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Allocation of Terminal Equipment

General Library

circulation desk

workroom

Catalog Information Center
Reserve Bock Room
Bookstall

[ s
l-‘\)*l!' l\)'

Audio-Visual Center 1l

School of Agriculture

Life Science
Biochemistry
Forestry-Hort
Ag Engincering

R

Schools of Engineering

. AAESLIE
Chen. Eng./M. Sci.
Civil Engineering
Nuclear Engineering
Electrical Engineering
Mechanical Engineering

o

School of Home Ec. 1

School of HSSE

Communications
Education

™1l /PolySci
Psychology

e

School of Ind. Mgmt.

School of Pharmacy

o)

School of Scieace

Chemistry
Geosciences
Mathematics
Physics

-

School gg_ Technology 1l
School of Vet. Sci. 1

* Catalog Information terminals will not be equipped with

date ccllection (1light pen) equipment Appendix N 3




Library Hardware Requirements

I. Minicomputer

(pigitel Equipment Corp. PDP 11/40-EE
with 16K words of main memory, 1.2 Meg
words of disk storage, console, punched
tape reader (for software maintenance),
and all necessary line multiplexors

and interfaces)

Circulation Terminals - 29 required

(integrated terminal incorporating a
Beehive SB-1 CRT, & Pitney Bowes light
pen, a 12 column printer and the
necessary interfacing electronics)

Purchase price
5 year lease/purchase
Maintenance

(Beehive SB-1)

Purchase price
5 year lease/purchase
Maintenance

Other Communications Equipment
A. Telephone Lines

23 volce grade lines linking the
mini computer with terminals not

in Stewart Center and one "C2" line
linking the minicomputer to

ADPC's machine.

B. Modems (dats sets)

1., High speed (7200 bps) for the
Library-ADPC 1line - 2 required -

Purchasgse price
3 year lease/purchase
Maintenance

2, Medium speed (1800 bps) for the

. Purchase price
3 year lease/purchase
Maintenance

local terminals - 8 required

Purchase price
5 year lease/purchase
Maintenance

Purchase price
\ 5 year lease/purchase* -

Catalog Information Terminals - 3 required

Meintenance

Each

= $"‘, 9530 25

- 108.97/mo

- 50. 00/mo
Each

it $2 ’ 335 .00

- 510 37/!10

- 250 OO/NO
Each

= $6’ 900. 00

- 69.00/mo

14nks tc the remote terminals - 48 required

Each

$ 325.00
11, 05/mo

4.95/mo

Each

$ 65.00
1.43/mo
5.00/mo

$'53,690.00
1,181,18/mo
486.00/mo

Total

4143, 6l . 25
3,160.15/mo
1,450, 00/mo

Total

$ 6,864.54
145.86/mo
75.00/mo

$ 250.00/mo

Total

$ 13,800.00
308, 00/mo
138.00/mo

Total

$ 15,600.00
530.40/mo
237.60/mo

Total
512,00

-~
o

11,44 /mo

40.00/mo
Appendix N
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ADPC Hardware Requirements

I. Main Memory
(an additional 256K bytes (characters)
of core storage will be required to
run the on-line functions of the System) $2,700.00/mo

II. On-line storage

(two spindles (200 Meg characters) of
IBM 3330 disk storage) | . $1,350.00/mo

III. ILine interface to the 3705 A
Communications Controller 15.00/mo

IV. Computer operations overtime
(cequired for weekend operation when
ADPC 18 currently closed) $5,000.00/yr. (est.)

’A great deal of flexibility is available in procuring the Library hardware;
several rental and leasing plans are available from various sources. Two such
plans are shown as examples. One requires the payment of 2.2% of the purchase
price of the equlvment per month for 5 years, at the end of which & payment of
10% of the origina) purchase price is made to secure title to the equipment.

The other requires ‘)ayments of 3.4% for three years and a similar final payment,
The effect of purchising vs. leasing can be seen in the following graph which
shows the cash flow if all hardware is purchased in the first year vs. the cash
flow if the indicated leasing arrangements are made.

In the area of serviceability and reliability, ell hardware would, if
procured in the indicated quantities, be maintained by local personnel and has
an excellent reputation for reliability.
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A_TENTATIVE PLAN FOR_THE CONVERSION OP THE PURDUE UNIVERSITY SHELP
LIST TO PACHINE READABLE FORM WITH EMPHASIS ON THE REQUIREMENTS OF THE
PROPOSED CIRCULATION SYSTEM

Within this Appendix a plan for the conversion of the shelf list to
machine readable fcra vill be developed. This plan will take into
account primarily the requirements of the proposed circulation system
and the modifications to te pmade to that system in the future.
Attenticn is given, however, to considerations of regional and
national ccoperation.

The reader is referred to Appendix G which lists the fields
contained in the OSU bibliographic records. At the hare minimum these
would require conversion. As aminimal consideration of cooperative
requirements, these fields should also be tagged with the arpropriate
NARC tags (cr scme other set cf tags (e.g. a mhemonic one) having a
one to one correspondence with the MARC tags).

Due to the usefulness of series notes and added entries,
consideration must be given to converting .hese items also. For
example, studies of MARC records indicate a relative frequency of
8.5% and an average length of 41 characters for 400 series tagged
fields. This average cost of 3 3/4 characters per record seems a’
small price to pay for the conversion of series notes at this time.

A study of overlap between the Purdue University shelf list and the
data Lase of the Ohio College Litrary Center (OCLC) revealed a 44%
overlap in English language monographs. owing to this high hit rate
(considering that OCLC is Lasically a post 1969 file), the fact that
this overlap can only increase, and the decay in usefulness over time
of thcse wmaterials which are least likely to appear in an OCLC like
data tase, ccoversicn ¢f any additional fields is not advisable as far
as the circulation systes, vith future modification, is concernad.

An outline of various keytoarding technologies will be found in COS
11/73. 1The technique recosaended here is the in-house typing of the
tecords and vendor supplied optical character recognition (OCH)
conversicn of the typed records to magnetic tape. This technique is
chosen for several factors including:

1. The keyboarding rate _is significantly higher than vwith
keypunch or keytape type dperations.

2. ihe pecessary typevwriters could be redistrtbth@“:qftef the
conversion preject. Additional personnel could be asgigned to
the project with minimal additional capital expense.. .

Appendix O 1




3. Ccmputer resources are nct required during "the keyboarding
cperation as they would be with any on-line technique. This
allovs great flexibility in scheduling personnel.

Pros past experience it is recopmended that the conversion employ
IBM Selectric typevwriters with OCR-B upger and lover case font. One
time use (film) ritbons and a good guality paper are also necessities.

pased on the OSU experience, and accounting for inflation, their
costs have been pro-rated based upon relative nupbers of titles to
arrive at the approximate cost for our conversion presented in the
'*Bconcmic Bvaluaticn' of $72,205.65. The implicit assumption is that
the economies of in-house typing are equivalent to the additional
keystrokes required by MARC tagging. The OCR-B font recommended is
shown in figure 1.

i
4

o0 |

ALPHA CHARACTER SET:

UPPER CASE: A B CODEFGHNITJKLMNN PORSTUVYXYZ2
LOVER CASE: abcde fghijklmnopaqrstuvuxys:
NUMERIC CHARACTER SET: 0 1 2 3 & $67 89 '
PUNCTUATION: ; " » . 7 ¢ ! 4
sympoLS: a s &/ =[] +-X¢
figure 1
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