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The Librarcy Circulation aal Finding System dAiscussed hers is
inplenented at +tha2 Mevman Library at Virginia Tech. Virginia
Tach is an =a=dvcatiocpal sanstuary that is  located sonevwhere
betwzen the Blus Ridge Mountains and the Appalachian MHoantains in
soadthwest Yitginia., We have a student populatioon of 19,500 and
the faculty and staff add up to 5,000 in number, 50 the lihrarcy
hasz approximately 25,000 patrons to serve, The library has a
collection of ons ®million volumes and is growing at the rate of
appraximately 10% a year, or 100,008 wolumes o year. The manual
circulation systerR was heconing totally dradeguate to hapdle the
225,000 circunlation tramsactions that we have each ysar. The
obvigus roate in which to go was to see if some of the fupctions
could be computerized,

In orier to sdpport circulation ajens it is oniy necessarcy
£ uza absence filas. Abzence files iwply that A mnachine
readable record be kept of only those items thut are currently ic
circulation. Typically, this would be anywhers from 5 to 15% of
the entire anollection. Thus, a eystem basad an  absence files
would require lass rescarces than one  that ts predicated on
havimng the aotire collestiem in aachine raadable forn. ¥ary
2arly in the dacisign making precass it was agreed to have a
system baged op the 2ntire collection being in machine readable
form. WHharsas this approach is inltially mere expensive to
implamant, it has sore siqgaificant long t=te bensfits. For
ihatanes, it allows for 8 computer based zearching apd fiading
rapability which Weuald oot be possible otherwlse. It permits thae

pradaction of micrafiche catalogs thatr can bhe aazily distribatad



to locations withis and gutside the Oniversity. It allows for 2
propar maoitoering of the usage and trends in  the library
collectian,

Tha desjign and implemsntation of the syztem was divided into
tWd phas=g. Phase I of the syatem involved the development of the
futittional aspacts of the system. Phase TT, not yvet implemented,
involves the developoent ﬂflmanagﬂmﬁnt apalysis reports and
gtatistics, Phase I is divided into four functional areas. They
ACE:

1. Circulation control Fuuctions

2. Searching and finding functions

3. Data entry functions

%. Backup recovery and other utilitias

The eirculation econtrol functions included chechkout and
chezkin, holdsgsrecalls, overdus noticas acd fines, bindery
consroel, and iater-library leaap. One of the primary objectives
of the systom was to provide a Juick and eEficient method for the
cheak=-in and check-out process. 1In order to facilitate this it
WAS QBECESSArY o fave & BAchine readable racord associated with
2ach item in the collaction and with each patron using the
Library. Accordingly, a barcoded label was (or will be) placed
on 2ach item of the entire collection. This barcoded 1label is
1dchine readable and uaniguely identifies the iten. Tee ID-
oumb=2rs 0E a&all patrons are also barcoded on the ID=cards. The
chackout process siunply consists of ruhning a right pen (which
reads th2 bar coded labels}) across the label on the ID=-carto which

identifies the patron to the systam. Thiz is folleowed by runoing
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the light pen acvross tha labels on the books to he checked cat.
This asseptially completes the check-out process for the opecator
gince the system autonatically assigns the due dates for the
itens.

Whareas the check-out process is externally very siaple, the
system performs saveral functions bafore it peraitz the
succaggful completion of the procas=s. On reeding the patron ID-
card the systenm makes two checks., Pirst, it chesks to ses if the
pation is delinguent. If the patron is delingaent he haz &0
éirst clear his record or receiye special permission to check out
the book. Ha2xt the systap fdentifies the type of patreon [staff,
student, etc.}). Aszsociated with each type of patrom is a defaalt
circulation period amd it is this that the sSystem retrieves and
stores for subsequent use.

Upon reading the barcode on the item to be circulated, the
sYStea Eirst checks to 2ea whether or not the item 13 allowed to
circulate. EBeference matarials do not normally circcolats. IE
the itam is not allowed to clroulate then the sSyztem blocks the
chagk-nut Frocess. HWe¥t, a check is made to insure that th= itea
is not already charged to another patren. [t would certainly ba
undesirable to have the records show that a givan ites is checkad
out to more than one patron. Thus, ap ites has to be Checked in
before it can be checked out. The system &8lzc retcievaz the
noraal circulation period of the ftea, Tha return data for the
iten is determined by using the smaller of the patron circulatien
period and the item cieculation pericd. 3 prestasped returo slip

iz placed 4im the Dbook, thus completing *he chack-out for that



pacticular itea.

The check-in process is esmsntially similar except that the
patron iId-card i3 aot DaoesSArY for check=zn. 2t the +ima of
check-in, if the book was overdue then the system auteomatically
computes the fine. If the patron i= able to pay the fine, this
is recorded and the transactior completed. If the patron is not
able to pay the fine thean a fina record is autcmatically created
for the patron and the patron is ponsiderad delinguent.

The hold/recall operetion 1is cleosely associated with the
check=-in process. Holds say be plaged either at the call oumber
layal or at tha itam lewvel. [Simplistically speaking, a call
nuimber hold means that a patron is willimg to take any copy of a
given book and an item nuwber hold wneans that a patron dlshes to
tave a specific edition, copy, or ¥olume). In order to place a
hold the patron yives the information +to the owperator and ailso
£ills out his address on a2 notificatiop card, The notificarion
cards ares pumbered serially and this =serial nsuweber {(or hold
nanber} is also identified to the zystem. During check-in the
system checks to see 1if a hold was placad on  the book being
chacked in. If a hold was placed the oparator is alerted and the
keld nusber is displayad on the termimal. lusing thi= heold number
the oparator pulls out the right notification card which i3 then
mailed +to the patron, informiog him +that his book 15 now
available, The book itself 1s placed on the heold shelf.

When the patton comes to check out the book that was being
held, the system, during the check-pot process, insures that the

book is indeed heing checked out to the patron that placed a hold
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on it. Thisz acta as a Jdouble Sheck and insares that the patren
who requestad the boaok first gets it ficst. Thare ire mB#any
situations in which such an oparating procedure ¢an  be unﬂuiy
testrictive, Theeefore, the syster allows the oparator to
avarride any of +the built-in checks 1f the circumstances so
di¢tate.

Procadurally, with ona 2xceptiou, the recalls are processead
axactly in +the same manner as the holds. In the caze of the
hnld, the patron requesting the iter waits until 1t is retugned.
However, ik *he case of the recall, a netice is sent to the
patron informing him +that the item is neesded by apother patron.
Sarring this one distinction, the two procedures are identical,

Tha =ystam 1=z designed to aotopsatically generate ovardue
netices, DOalike all of the procedurss described thus far, which
are controlled hy the use of a terminal, the overdus noticas ars
prodsced by a batch program. &5 needed a batch progiam  is
initiatad to qen&ratﬁ_nvﬂrdue notices. A notice is sent to each
patron having ditems that are overdus. The information on the
notice includes the ecall pumber, title of the hook, and its duoe
date, &b everdoe book alzo makes =2 patron delinguent.

The bindercy control functiom produces the ﬁe:essary reaport3
needed to detersifte what {items have been sent to the bindery and
when thoss items are expected to be returned from +the bipdery,
Intar-1ibrary loans are processed as if the regquesting lihrary
vare A Eﬂtrnn, with sach library baeing assigned a unigue barcada

nrmbar, Thuos, itsts ate checked out az in the normal checkout

process described abova.



The searching and finding eapabilities dnclude an aunther
gearch, & £all nambar search, an itesn nuober search, and an
anthar-titie-data kéy gearch., Alse, there are ways in which the
circulation fil: wmay be searched to determine the statas of an
it=2n or what itamz a patron may have checksd out, Lt data =ntry
tize thes sSystem autocaatically generates an authar-titie-date kay.
The aunthor-title-date key 1= % characters leng and consizts-of
threze parts. The aothor data iz used for the first part and
consists of 6 characters. Five characters cowma from the author's
last pame and the sixth ¢hatracter iz the first initial. In case
of wcorporate authors, the ficet =ix non-hlank characters 1EE
gsed. (In many cases a list of stapdard abbreviations 1= used).
Eight characters are taken Zfrom the title. The f£irst four
characters of the first word plus two characters each from the
n2xt two words are used. TEE %oy does oot ne=d to ba composed of
the parts given above. Tt may be formulated in any Eashion asx
long as it is fourteen charactars in length., In addition, the
publicatier date, 1f koown, <an be wased te further limit the
namber of itess displayaed. In searching with the key use of
partial informatian is pearmissable. Thug, 1iE +the author's
‘pitials are unknown then a *?" may be used instead, It weuld be
perfactly acceptable to usze 57,7 A5 an acthar mnazme and initial,
implying thereby that the anthor's last name begins with 5 and no
furth=c inforvation is available.

In 4all! cases, the sgearch &3 hierarchic, The following

dtagram explains thé hiararchy.
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Théuiuihﬁr search or the ATD-k=y saarch hntﬂ laad ;a csll ﬁuuher
information. The eall number searck leads to  item inforpation
and the item search yives the dstail information concerning tha
item. Starting at any davel of the search it is nossible to go
ol te lower levels sithout tekeying any intormaticn dAisplayed on
the scrsen. EBach regueest prodncoes a regspanz2 of no mors than 16
1ines. If a greater number of entries meet the search criteria
thon one gcrean  is £illed up and the word *oore . . " is
digplayed -in the bottom right hand corner to indicate that there
is mare to cane,

The BOA20 ruis of Ainveotory control states that
approximatsly H0%® af isventory cdrrying co3ts ars due  to
dprroxiosately Z0% of the items in lwvertory. A similar rule is
surely true of lioracy circolatiors, A& rathar =mall Fercentage
of the total eollscticn asccouats for & iarge percentage of total
ciroueiation, It eréer %0 get the system runaning it seesed
reasonable therefors to first cepture all *he daka assnciates

with itans that circulated. Accordingly, the following data
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aatry anhd citculatiof procedure wWes estabiished to Support
initial entry of high usage data:

4, Barcoded iten labels wate ordeced in pairs.

b, For items that did not have a barcode on them the
patron, at ocirgulation tin=s, wrote out only the call
nuabesr on a slip of paper.

¢. One barcoded label was placed on the item and its
duplicate on the slip.

d. Circulation was now coaplets=d for the barcoded item anrd
the slip with the itewm number ard call napber sert to
data entry.

2. The data entry personnel could then enter the eCassArYy
data for the ites in cirtculation without delayimg the
patron at the circulation dosk,

The placing of the barcode on the book required some
consideation, Pechaps the best location foar it would be on the
spine. Howevsr, the spine already had +the call numbar om i+ and
in neny cases the =pine was too thin to hold the label, The hest
alternative, therefore, was to plage the barceded label on the
top laft hand side of the front ecover. This would he the post
visible apd accessible location. Lo case of physical inventocy
the label could be exposzad and read-by merssly tilting the book on
the shelf without econmpletely ramoving it. The barcoded labals
are coated with a protective coating t& give +them greatar shelf

life.
Two fornats ara avalilable for data entry. The short Format

incioges only tha minieas data naecassary for operations. This
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data conzists of itenw nuober, gall numher, LC card mnunber,
location, and circulation pericd. Ths LC cafd number is ingluded
becausa it acts as an  access point to the KARC records. This
will permit., at sSoms futursa date, the extraction of full
bibliographic racords from MARC files, The long fozmat consists
ot thae data shovn ia Appandir 4. Hata may be entered on-line or
hy & combination of batch and an=line processing. Toth
Earmattabls and non-forgattable zcreanps are available for data
ZNTLY .

A three pronged approach i3 beitng triced for data entry,
First, the circulatisn data i3 hkeing captured as the books
Tirculata, Initially only the short form 1is used for these
itemps, Hext, completas dats is being ontered For pewly acguired
ifems and for items processed during a shalf by snelf conversion.
The thiitd approach o©alls for capturing the complete data by
extracting it £rom the HMARC recerd wusing the LC card number.
This last approach has yet to be implenented.

Since many of the operations for thiz system are on=-lina, it
wis imperative that proper hackup and rTrecovary procadures ha
lncluded as an integral part of tae system. In order to have thsa
nost reliabls recovery proceadure i+t wasz decidad to log evary
ppdate transaction on 4 Systen log. Further it was decided to
put the log an a tape drive rather Ehan a disc drive. Whoarepage
tape loysing is slower than disec logyding it is significantly aote
reliable. If loggying were done on Aise then a disec crash would
laose both the data and tha transaction log causing  an

"unrecoverahla® problew, Since no hard copy 12 kept on many of



the Library transactions this sitnation woold be snacceptzhble.
Alzo in order to wmaintain the integrity of the data basa

contants variods reeports listipg the ocontents of the data hase

are availabla, These rceports include author list, galley proof

list, and bholdings list.
SUMMACY

To suDRaCize, the Library <Circculation and Findiog Systen
provides for the follovwing capabilities;

1. Creates a new record or modifies an existiong record for
#ach item in the library.

2« Ureates a ney rTacord or wodifies an existing record for
a patroh.

1. Pravidas a check-ont facility which performs tha
following chacks:
2, didenptifies delinguant paLrTODS
bhe identifias items that may not circelata
c. Automatically determines loan petiod
d, allows for loan period cther than normal.

#, Provides a check=in facility wiich perforas the
following:
B. Aantamatjically clears patron record
b. idastifies itasus on hold or oa recall
=, k2eps track of fines.

5, Providaa a procedure for heolds and recalls.

&, dn a periodic basic printz overdus and recall notices.
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Providas access into data wsing the follewing:
2« Fatron meaber

b, Item numher

c.  {all numhét

“. huthor

a. huthor-Title-Date kavy.

Provides for backup and recovery.

Collects statistics end does lLousekseping chores.
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