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THE INTEGRATED LIBRARY SYSTEM

A RESEARCH AND DEVELOPMENT PROJECT OF THE
LISTER HILL NATIONAL CENTER FOR BIOMEDICAL COMMUNICATIONS,
NATIONAL LIBRARY OF MEDICINE

Charles M. Goldstein *
Elizabeth A. Payne **
Richard S. Dick, Ph.D **«

[. INTRODUCTION

The goal of the National Library of Medicine is the effective <rarsfer .f
heaith science information throughout the biomedical community (Zum/8). 2 maicr
vehicle for achieving this goal is the network of biomedical libraries rang rg
from local community hospitals to 11 regional medical libraries, and through tne
latter to the National Library of Medicine. As more libraries move towara 2, -
mation, it is important that such actions proceed in a way which will 2:11d 4o
and strengthen this already existing network structure.

The Lister Hill National Center for Biomedical Communications [LENCEC, 2
the research and development arm of the National Library of Mecicine. Tr¢
Center 's Computer Technology Branch (CTB) initiated the Integrated Library Sys-
tem (ILS) in 1977 to explore and evaluate the application of advanced comoute
technologies to problems in library automation for both NLM and cother memsers
the biomedical 1library network. Although there has been a great deal <%
activity in library automation over the last decade, development of systeirs -°
support effectively the requirements of the network has not been achievec.

A. Background

Library automation has long held the potential for improving libtrary cer-
vices and management beyond the automation of manual procedures. In:=-a’
efforts, however, as in every area where the computer was first introduced, wer
directed towards improving the efficiency of manual procedures. As the civm..-
ity became more mature in both its utilization and expectations of the technai-
ogy, the major interest moved towards the concept of a total integrated syst--
(DeG76). In spite of early major efforts at Stanford (Sta75) (for an update cew
reference Veal7) and the University of Chicago (Pay75,Pay77), the goal seevwe;
elusive:

* Chief, Computer Technology Branch, LHNCBC

** ILS Project Leader, Library Systems Specialist, Computer Technology Branch.
LHNCBC

*** Depyty Chief, Bibliographic Services Division, National Library of Mcaicine
(former ILS Project Leader)
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cen ve said with considerable justification that the ultimate goal
tomation in the 1960s, the development of a total integrated system
library appears to have been abandoned or at least set aside in the
2

wever, tnere are indications that the advent of powerful and inexpen-
romicorputers and storage capabilities will lead to revival of this concept
meat Tew y2ars. " {(DeG7¢)

interim, there has been considerable activity in the automation of
“.metiens, in particular, circulation systems (Sch77, Dra7€, Mar78). In
L's. there apreared an integrated library system development by the
v Network (Wil) (wWas7¢,Kkun’7?) to service a statewide network.
ation, all functions in the WLN System are to be implemented on
e computer.  The WLI System has been a very ambitious undertaking,
ioport ail public and university libraries in the state. This

f a totally 1ntegrated system offers to resolve many problems
1eq in the previous systems. Other large-scale integrated systems
: mclude WOTIS IT1 at Northwestern University (Hor78), and 1BM's DOBIS
Lsten  MCATY). wWhile referring to the Stanford and Chicago Systems,
ejennarc's observation, "experierce seems to indicate that these systems are
¢o costly to operate in a single library environment..."(DeG76), still applies
¢ these effor:s.

ot ot tJen oty -

The potentizl for minicomputer systems to allow a more cost-effective,
1czally integrazted library system for single libraries, was recognized by the
university of Minnesota 8iomedical Library in the early 1970s (Bru75). This
cioneering effcrt, however, had one major technical drawback. The system design
was impiemented in 1972, before much of the advanced minicomputer software sup-
sort systems and higher-level languages were available. Consequently, the
pnzire system has been implemented in machine language including a generalized
file management system for a particular minicomputer (the DEC PDP-11/34). The
result is a system that can only be implemented on one vendor's equipment, and
whicr. reguires systems level data processing personnel for maintenance and/or
changes.

Same vendors of minicomputer-based circulation systems (e.g., CLSI, SYCON,
and Uetayhase) have indicated plans to extend their systems toc other functions,
baT none have designed a totally integrated system from the outset.

Today, the potential of achieving an integrated system is no longer
detated. However, the present developments are large mainframe 1mplementations
(WLN, KOTIS 111, and DOBIS), and systems requiring large minicomputers such as
BIBLIOTECH's PDP-11/70 and VAX (Bib8l). What is not clear is the lower limit,
or the smallest, least cost system that can be effective. In fact, the "least
cost" system for any given function/load requirement is time dependent. The
dynarically changing technology will continue to make available new alternatives
for core efficient implementations over the foreseeable future. With every
decrease in cost, a larger proportion of libraries will be able to afford the
advartaces of automation. A major goal of the ILS project is to make use of
a.s)able mini- and microcomputer systems and inexpensive storage capabilities
to rrovide a more cost-effective, truly integrated library system for single
libraries and local networks, and to identify the smallest, least-cost system
~hat will support such local and shared functions.




B. Design Objectives

Today's library automation efforts and systems are not adequately address-
ing the needs of a distributed library network. Nor do the existing systems
offer the combined functional 1ntegrat1on, small system impiementation, or uscr
features needed by small to medium size health sciences libraries. The [.Y
design objectives which address these issues are:

Modular integration of functions/files
Minicomputer-based systems capability
Maximize transportability

Sizing dependent on hardware only
System network access

Muiti-level user interface

MEDLARS III compatibility

Following is a detailed description of these objectives.

l. Integration of Functions/Fi]es The core of an irtegrated library system is
a single integrated or "master" bibliographic file which supports all processes
(circulation, online public catalog, acquisitions, cataloging, and serials cor-
trol). The integrated bibliographic file also fosters integration of functions.
Functional integration means that all Tibrary processes have access to informa-
tion created and updated by all other functions, without requiring different
searches to see different types of data. For example, the bibliographic cata
added at acquisitions may also create the bibliographic portion necessary tor
circulation, and act as the partial entry to be completed by cataloging. whila
some libraries maintain separate acquisitions "in process" and catalog files,
and require separate access for searching, other libraries (e.g., University of
Chicago) have integrated the bibliographic components of both data bases. Since
separate searches of the common data base are still required in such cases, the
files but not the functions are integrated. If, however, the bibliographic pcr-
tion of the acquisition "in process" data is entered in "cataloging-compatible”
format as described above, then an integration of functions becomes possible.

Integration of functions does not necessarily imply physical integration in
the sense that all functions [modules) need be implemented on one computar.
Rather, the objective is a design that would allow for distributed prccess:nc.
For example, libraries which have heavy circulation and cataloging loads must e
able to implement those functions on separate processors and still maintain
access to a common Master Bibliographic File.

"Modular Integration" is a design and implementation approach in which the
functions of an integrated system may be developed as independent modules. A
modular design offers the greatest flexibility and extensibility over the life
of the system. The system design must insure proper integration of subsequently
developed modules.

2. Minicomputer Based Systems Capability The objective is to achieve effici:n-

cies of operation which will allow (LS to be implemented on small systems. This
goal is not meant to preclude large scale system implementations. Swi'l.
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efficient systems may be scaled up, while the converse is seldom true.

3. Maximize Transportability Transportability of a minicomputer-based library
system has two distinct aspects:

- the ability to transport the software to different minicomputers, and

- ease of mzintenance, or transportability of the application away from the
site of development.

Satisfying both requirements requires the use of a higher-level computer
iancuags and/or system which is also efficient enough to support the particular
apoiication requirements. Early minicomputer efforts were programmed in assem-
~1y code in order to achieve sufficient performance. Today, the combination of
ecreased nardware costs, improved hardware performance, and greater availabil-
+ of higher-level languages coffer better opportunities for program transporta-

-
- o7
THITYV.

—t ¢

(ST 51

4. S$12101 Dependent On Hardware Only A large spectrum of libraries of dif-
ferent sizes are considering the use of stand-alone Tibrary systems. The
differences among libraries of various sizes do not, in general, relate to dif-
ferent functional requirements, but to different loads based on size of collec-
tion, circulation rate, etc. Since there exists a wide range of processing
requirements, there will be systems which vary in size and complexity, and thus
vary greatly in cost. As the cost of computer hardware decreases, ever smaller
libraries may be able to afford automation. Thus, it would be desirabie to have
one basic software system that could be sized to different loads and hardware
without chanrges in the software.

5. System Network Access By "system network access" is meant the library auto-
mation system's ability to access other library networks by itself. For exam-
ple, if a tataloger attempts to locate a bibliographic item that cannot be found
in the local file, the system should automatically access the appropriate net-
work resource without further intervention by the cataloger. The cataloger
should not be required to move to a different terminal or dial up another
resource in order to retrieve data to be entered manually in the local file.

The LHNCBC/CTB has demonstrated the ability of a minicomputer to effect
system network access by "logging itself on” to different online networks,
appearing to each network as a standard computer terminal. Other LHNCBC/CTB
efforts have produced an inexpensive (ca. $1,000) "black box" to make such
computer/network connections more reliable and secure. Hence, the technology
required to effect system network access is available, but must be integrated
into the total library automztion design.

6. Multi-Level User Interface Significant emphasis has already been given in
LHNCBC/CTB to the quality of the interface between user and computer. One
aspect of this concern has been the demonstration of "user cordial interfaces"
{(G178) to existing online systems.

Lach cless of user has its own interface requirements; no one interface can
se equally effective for all. The library is an excellent example of the need
for different interface requirements to the same data for different classes of

c— e .
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users. There are many differences between library profess in:’s .
users {(or patrons). For example, the interface requirements of “ro

are certainly different frcm those of the reference librarian. “:ir - :
caticn and understanding also will vary greatly. Current tect~:’2 o " 22
the ogportunity to address *hese highly-variable needs witn ~Lit ;7= ~

yser interfaces.

7. MEDLARS III Compatibility The National Library of Mecicine i¢
significant Jong-range effort to design its next-generation ligrary
system. As planned, this system will support NLM technical process . oo
the interlibrary loan and reference needs of the biomedical ’“hroe, ot
The remaining ILS functions o be developed will be designed ¢ e r~ta - o7,

tibility with the evolving MEOUARS 111 system.

C. Systems Design Apuroac
The [LS design has seen ..orcached as an applied R&L efrore.

“Proceeding alci:  : ooatn of dterative enhancevier Ls, .

efforts were targe:ea toward the implementation of subsyst.mr =7
supnort the orline citz2lce and circulation (item conten’ 7 .oo-
ticns. Towards <his end, & project team of both Iizririaos :
systems designers, dscuventeg an initial functional spec

for an integrated on’ine catalog and circulation subsyst
Jocumentation {Aut’:i,2) oroviced a structured walk-thr
functional features *2r rhe Tlibrarian/user. This ¢
d1¢ not specify the =2 .iir2a transaction rates or users
7iced by a particular harcowdare configuration.

"Instead of “oruartately proceeding to a detailen o fL 5T
dies and experiments were initiated to gain more comr .lu Tt oo
*icn regarding alterrctives and performance. Frequent ~ootio o °
the project team afforced a continual review of new ~*irav

and allowed for ster wise refinement of the specificati.ov.
results of these offoris were a set of detailed desi:
each module. Further refinements in the design were reg
ing integration. A 15 evident, both the detailed sie:
and design evolved u~ing tne initial implementatiocn.
initial designs for indisidual modules were "thrown ool
prototype testing. w~hile the process is striving tuwer-o v Inc
efficiency, the acruai number of users that may be surp e .
given hardware configuration will be known only after irplerert:-
tion.

"As the ultimate objective 1s an operationally viable sys:o . © o
final documentation will Ue of a level of detail sutf- nrooe
support operations and maintenance. it will also inci e
to-date system desigrn which will synthesize all ste;wice

ments. The addition of subsequent modules has been antic-i .-«
the design of the data base and inter-module communicat == . ¢
hence, the addition of future subsystems can proceed w 'ttt ' 7
changes to existing programs.” (Goi79, p. 7)

1
|
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ne .S development has, consequently, been a continuous learning process. As
the uncerlying structure of the system has been implemented and development of
caditional subsystems is proceeding, the project team has begun to emplcy e
runder of structured analysis and design techniques to ensure that the remaining
roaules are completely integrated into and compatible with current capabilities.

imoaddition to staff from LHNCBC/CTB and NLM, the project team has included
Ltorzriens frow the Army Library, Pentagon, the fnoch Pratt Free Libraries in
Tiirere, the University of Maryland - Baltimore Health Sciences Library, and

‘versity of North Carolina at Chapel Hill Health Sciences Library {tne
worting at the LHNCBC under cooperative agreements). Documentation
hNL¥'s Library Operations division and the MEDLARS Il requirements
am also provided important contributions to the design effor:.
has also been obtainea from a number of contractors wno have per-
s in support of the design and have implemented CTB-spacified sys-

v — . -




CeTea At e
R A EIA F RV R N I Y

L. DateragLction

in overview of the sube. -+ = linned for the Integraies
rited n Figure l. T ruySTems Shown o here pertorn e«

Gt
AR08
(o

i
Turetions in a library:

S1plrographic control
maintains integrated L't ourachic file and links fto srares
and authority files

Cd4t2. 03 3ccess
crovides an online cats:.g TCr patrons and staff

sSuDports circuiation .roCeising and overall collection ¢ s

Jertals contrel
maintains serial roidings and supports processing of ser:.

PR Sl
AZIuisitICns

rocesses order dar: o Jd Jrucuces preliminary oibliogra, o e

Adiministrative
provides summary re.orts onoltbrary activity ana feeu.vec
library manager to < .- - <vsiern processing.

Figure ¢ illustrates :tne intoraction of these subsys
siclieqrarhic  activities o oinizations outside  the
Auzomatic system network 2¢cess ' these outs de systems s
of the LS desiagn.

stun 2.0 f1ssued by NTIS « 1%21) includes these subsysteus .
D11t desceribed in o this a0 cert. The full serials controd i
SuDSYy s TS will be expicrad e cevelopment efforts.

“re dragrams emphastoe the ctanificance of the master tintioory:

MZFY and bibliographic controi as *re basis for system integrit or.
“AFC-compatible and contains «i! “ibliographic data, item loc

informasion 10 one online fii=, which allows all system functions (2 '

0 2 common set of up-to-date nformation,
faon s or subsystem,
B. Bibliographic Control Sihsyster

This subsystem allows litriry staff to create and maintain fre
bicliographic file, authority file. and search indexes. The o1
trol functions support four o ir activities:

“ne subsystems which heor eer completed are shown in iolrs Il
- N 1 NN

fe “ollowing sections ,ressnt an overview of the genersl capai-

-t
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1) oitliograchic o snrnien

2) MARC tape lcacing,

3V zataloging and =u

4) authority control,

g Biplroyraphie 1. Sertien WS sapnorts oo f Tl M-
EMBaticie format, tnat daonae f1le 18 structured L Tt tian.
suofields, ana indicat.r . :ioterize the MARC format.

A central step 1 © . 'U% is to define the content of the MEY
records. The master f:.. = e processes allow the librarisn tn icen-
tity, anline, which Y- ~rielads are to be included in the Mif
recoras when the frie - “rootays and subfield codes so selected for:
the "local grofile’, “reryocan choose to store as much or as 1it-
cle ot the full MAR. - cedse Inoaddition, a library may estinlisgn
1,5 Jwn tags to stere it © . -eguired for its local needs. For exisyle,
to catslog amatomical . . - rorarian may define new tags Lo descroe
charzcteristics of moun -t charges to MARC tag and subfrela w i
tions nay be entered . ew tags and subfields may be acdea to e
local dare base profrio w - " .. 1y the entire MBF.

2. MARC Tare rrocesstn ' “teonglor source for Liplicarsontc et
aoued to the MBF g M. Cosoesocontaining @ Norary's cwn Rl
intgrmazion (such as v CLdoor RLIN).  In Figure 2 tne 10 -
which connects sharod scireardaphic files rerresent: nos v o
co.mon ode of file o sy e tuse LS supports a MARL- oot e
rermat, the system Jo Covatliographie source files con
Blackwell-Nerth Amer.o:

Jnce a3 dibliogra,: ween ddentified, the lioriry a. - N
“selection strategies corecords of anterest, bases T
tion in the leader ;.r- ‘ ©osToographic recoras. For o troatarlo,
Tibrary may wish to : So_ovseoor "previously OV (oate
publication) records or Cotien strategles are pdrticLidr oot
for organizing the n* v © ot tne library's collection, e.i. o )
all serials first,

The new records - creectly into the MEE vy e ot o

workspace for later re. inrary's ooption.  Recoras T
into the MBF are fully s table for oniine cataicu weuror . e
other ILS functions (@ . deguent editing).  Records losoe cnte o
workspace may be reviewed w0 then moved individually or as a ureues o
the MEF.
3. Cataloging and ec:: - © Ioading records from a shared catalew s
ut113ty is currently cne -+ ot method of creating the master t-hlyv -
graphic file, ILS suppor: -~ 1 oy o methods for introducing biblioorarh-¢
datd.

The Tibrarian may v -. ~ o fudl catalog records using the current 0%
cataloging module which - . tags to be entered one-by-one into the MPEL
This function is a0 o+ entering  brief records for ey
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¢it coras in the MEF, the system displays the record in MARC format
Tags, Incicetors, subfreld codes and data). The user indicates which tag and
~f 150t be g

sunfreld s “vod and replaces any erroneous parts of the tag data with
correcs SN fditing can be done without re-entering the full tag or
sutfielc. Tre Yibrzrian may also add fielas to or delete tags from any biblio-
Jvainic recera

v Control ILS uses & MARC-compatible authority file which can

agouTs rersonal, corporate and conference names, subject headings, uniform
*110es, enc others. The autherity file can contain all cross-references and
score notes identified in the MARC authority format, and the library may define
locadl euznomity fields using a tag definition process like that described for
tipliocratric recorcds. The authority terms ere linked to the bibliographic
rezords in wiien they are used, so that searching may be authority-controlled.
. oo Deselcorents in the Bibliographic Control Subsystem

Sefeware is currently being developed to automatically access the authority
file curing tne MARC tape loading and record add/edit processes. All biblio-
Graonic t2cs wnych are autherity-controlled will be matched against the author-
ity Tile wren ¢ recerw ' input from a tape or during online cataloging or edit-
ing. hew authority terms will be added automatically and may be reviewed and
verifiec or cnanged. All changes to authority terms will automatically change
“he ascoeciated bibliographic records.

Trree maior enhancements are p.anned for the future:
- 2- arproved locel cataloging feature,
- online access to source authority files, and
- ¢.tomatic capture of shared cataloging records.

4 -meroved local cataloging module is being integrated into ILS which

mates . of intelligent terminal characteristics such as multiple character
Se .5 i*ur giacritics) and block mode edit. When complete this feature will sup-
ot erxtensive 201 capabilities for existing bibliographic records, or sophis-
ticatec¢ record 1nput for original cataloging or retrospective conversion.

Tne ILS authority file structure will also support “source” authority files
such as those established by the Library of Congress (names and subject head-
1ngs) anc the Natjonal Libro=. of Medicine (MEDNAM and MeSH). These files may
be lgzaed by en individuel

L5 tibrary or shared by a consortium of participat-
1ng 1notitutions, but would remzin serarate from the "local" authority file.
Cata.cuers would thus have online aciess .to one or more sources and could
ex*ratt ajpropriate authorities for use with their own bibliographic records.

oroaudition, design is underway for a network interface unit which would
~iiic capture of records from a shared cataloging terminal such as

2t et owitr 0CLC. The basic capability will allow records entered at the
(L0 teersral 1o be routed to the Tibrary's ILS system simultaneously (with
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appropriate accounting ta ‘he cataloging utility). The generic netwer s si.iSs
capability which is plarrce w111 allow ILS to be used as the front .o - .-,
appropriate network, sc¢ tn.t jocal cataloging or searching cctisities i, e
forwarded automatically.

C. Catalog Access Suisy .

The most recent aca:z:on to ILS is an extensive online catalcg searching
capability for library jatrons. The online public catalog compines the feztures
of traditiona! divided and cd:ctionary catalogs. Patrons may choose a sgecific
type of search (author, ti1..¢, subject, and others) or may search for fart:icular
terms throughout the <cata’:g. The MARC-compatible authority file .rovices
access to related works triuugn cross-references. Because all other LS *unc-
tions are linked through the master bibliographic file, searchers car /iew -he
current status of any iv-- (e.g. checked-out, on-order). The desigr <f <re
search interface emphasi:z:s .ser-cordial interaction, and allows the .cer witn
experience to perform more supristicated searches.

1. Search types

a. Divided Catalog: The "::.°ded catalog" searches in ILS are thise wnton
correspond to the tradit .-  i:orary card catalog divisions: author, ti2le, =nd
subject. In addition. iL° .“7urs searches by corporate author, conference ni e,

N
call number, ISBN/ISSN, L -ard number, title key and author/title key ‘the las:
four are primarily for 1::r:rian use). ILS offers the novice patren a choice
among author, title, sub;-:z:t, and "others", on the assumption that most ratruns
will be satisfied by the “ ..  three, while the curious will readily investigate
the “others”.

Once the patron chr, . <e¢irch type, ILS searches the appropriagte Tndeses
and the authority file, :: =<2rinhed below:

1. Author search - 7 .. = ¢ navice patron, the ILS author search covers rer-
sonal authors. ir= -317rgn enters as much of the author name 35 s nown,
using a fill-1n-. o :ak form on the screen, then browses o wispley Uf
authors alphabet~ :" 1y adjacent to the name being sought. The ;atron
may browse fciwa o :nc backward in the author index. When *he desired
author name ijs cko .., ILS displays the associated titles. If there e
pseudonyms assocti.' - with the name, ILS will display them to ass-st “he
patron in finaing :i' vwrorks by the chosen author.

2. Title search - The . stron enters a full or partial title and browses :ne
alphabetical title ‘rdex. Enhancements are planned to provide automatic
key word searchir: v tizigs, with retrieved titles ranked by degree of
match.

3. Subject search - ire patron enters a subject term and browses the sub-
ject key word 1nucx. When the appropriate subject key word is chasen,
ILS displays all <urjoct headings from the authority file which beuin
with or contain trit word. The system will then display the titles
indexed by the chcten subject heading.
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4, Coruerate and conference name searches - The patron enters the name and
browses the appropriate index. The key word ranking described for titles
will be available for these searches as well.

n:mber search - The patron enters a full or partial call number tc
2 the call number index. This feature provides a shelf list browse
e cellectien.

v. unigue !T searches (ISEN/ISSN, LC card number, OCLC number) - The
Tiorarian or patron may use these search keys to retrieve specific
pivliographic records. ILS would display only the item(s) which matched
tne user's input.

7. Title key and author/title key searches - The librarian or patron may
cearcn Ly these keys 1o quickly retrieve known items. OUnly matching
entries are displayed; there is no browsing of the ingex unless a par-
tiel key 1% entered. Tnhe title key (3,2,2,1) 1is constructed trom tne
€irst significant words in the title - 3 letters from the first word, ¢
frosw the second, 2 from the third, and 1 from the fourth. The
arnthor/title key (4,4) consists of the first 4 letters of the author's
Tast name plus the first four letters from the first significant title
word.

b. Dictionarv Catalog: The “dictionary catalog" search allows the patron to
search tor a teril without specifying in advance how it is used, as 1in an
alpnabetically-arranged {or dictionary) catalog. The searcher browses the key
word index and chooses the desired term; ILS then displays how the term is used
in the catalog. For example, when the patron searching for "freud" chooses that
antry frov the key word list, ILS displays:

This term appears in

2 author names
-~ titles

.

1 subject

romo thts o arnt the searcher may pursue any of these searches, to see books by
resc Or acout rreud.

o

The search types described above are those already operational in ILS for
searchin. ov nevice pa-rons. However, there is great flexibility built into the
atalog access and biblivaraphic control subsystems which allows the library
staft tc determine the search access to be provided to different types of users.

The irstailing library mey modify cr supplement the search capabilities
proviged inotnhe syster throuah several search group definiticn processes, which
detarrrae what kongds ~f ingexes will “be constructed for orline searching.
vearcr  groups 1dent ity wnich tachy and subfirelds will be ndexed and how the
1rdoset ere to be treated (e.c., ~ev owoerds, authority-controlled, word adja-
cency, onc vthers). Fraor instance, the librarian could specify that full subject
nead-nae tag vo0) are to he 1ncluged n the subject inded, but only the “a’
sub¥ieli ore U e entered in ‘he +ey word 1ndex. The librarian may define
500 wors L1t 1 et fferent languades ‘or various tyres of hey word indexes.
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In addition, different ::-ch groups may be made available- . o 7t -

types of users depending
library may wish to .rov. ..
bines personai, corjerate,
defined for "author" usini
corresponding added entr-

records containing any of
index.

Utilizing this very

multiple levals of patron

ous search groups.

2. Future developments

nlenned fcr the online <ot
of ¢ command mode for . -

Bculean searches.
D. Circulation Subsys-=:

The Circulaticn

marntytrns ascurate, cirres

ard stat.s of all tibh

aly, all tems gna ..

labels (bar codes). .-
inforriation in the master
1mportant attributes: tr.
ier for faster retrie/s .
Dy assigning 4 untque °°°
can be rrinted on ‘the

[LS function by search:nu

readable labels eliminate-

of circulation and other

ILS supports four =+

“heir needs end experience. For was 0 e, ok
‘nerosearch for reference Tibrarta s wr - -

corference authors. A "searcn aront oo
i1 autror main entry tags (100, 110, 1Ll e e
. o<, This definition would ceuce . 1 .. -
e Teanifiled tags to be indexed inoa oLt

sowerf i 1ndexing and user type defimiticn i lcus,
ot s -f snterfaces could be provided hesed on Lari-

o+ Zz2r3log Access Subsystem Major winancee s
“rellde the use of touch panels ard the ad. 7 on
;- Ced searchers which will proside for oen 1000

tdes a collection control cacal oty wntilh
"y accessible information :sbout the irc:itiar
Tens. To facilitate tracking iitrar, reteri-
Slentified to the system by machine-rescezle
'ntelligent” bar code labels generateg from
-onte and patron files. This provides several
@ocorrespond to the interngl iter 1dert-f-
e dentified independert Ut ooy or o woluie

4o tc 3 lines of human-readable irfirmat: o
1tems and patrons ¢an te dertttiel UL
-ohic and patron irdexes, the use of malhie-
-=ving errors and greatly speeds ui [roces iing

120 . o5 which require handling phys:ical volures.

- t collection control activities:

- tracking usiage of o

- displaying status .

- reporting circulat 7

‘Y atems and patrons,

4, «nd

- maintaining patron <

l. Tracking usage of mat.-r:als The basic ILS circulation functions recora

usage of library mater:a!.

e,
it

[
4

Check-out  assigns res. 1ty for  ddentified i1tems to 1oLl

patrons. ' °

2.7 ,re ¢ don date based on the item {ype. whil» i,

he overridder by +he librarian. Check-out is blocked it the
patron 15

cyee 1imit oor the item 1s on reserve for someone ol

(29
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Check-1n records return of library materials. On-reserve or recall mes-
sages are displayed if present. Items may be temporarily
assigned to a book cart at check-in (see description of Cart
feature below).

Reserve allows patrons to put a hold on a desired item so they will be
notified when it becomes available. Patrons may reserve either a
specific copy or the first available copy of a particular title.

Renew allows staff to extend an item's due date by patron request.
This function allows separate counts of original check-outs and
renewals.

Overdue-notices are sent to patrons after a defined period of time has
elapsed since the item was due. The library administrator can
tailor the wait period for overdue notices to encourage returns
at a minimum mailing cost.

Fach of these functions and others are described in detail in the ILS User Manu-
als {Tne83) for circulation.

In addition to these basic functions, ILS has three unique features which
provide true collection control and management capabilities:

- cart (temporary location),

- shelf, and
- set status.

The cart or temporary location function provides a very powerful capability
for tracking item locations during temporary relocations. Shelving carts, book
trucks, and/or technical processing shelves can be identified by bar-code labels
as temporary item locations. Using the cart feature during check-in, the
librarian can record that incoming items are now returned and available on ea
specific bcow cart at a given location. Once all the items on the book cart
have been reshelved, a single transaction will clear all items from the cart
record (no need to re-process each item). Similarly, if technical processing
stations are labeled, the location and status of any item can be tracked con-
¢inuously from the moment its record is added to the system.

The shelf function permits the ILS to maintain statistics on use of items
w thin the Jlibrary. 1If the library has a "no-reshelving" policy, those items
used in-house can be collected and "checked in" using the shelf feature, which
will record and count this type of use. In-house use counts are kept separate
from check-out counts so the librarian can derive an accurate picture of usage

PP
patterns.

The set status capability permits the user to explicitly set the status of
a ¢'ven item ¢ show, for example, that it is lost or that the patron claimed to
rhave returned the item. This feature also helps to minimize the ambiguous
"nrot-on-shel®’ sityation, since any known location problems can be recorded and
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Jisplayed with the item status. The system generates lists of aeny ... - .7
with ctheir call numbers, so that staff may attempt to lccere tre “r-vu .y
ericaically searching for nisfiling on the shelf. If the svstesm 2o omer oo
@issing 1tem through another function such as check-in or out, 3 esvede w0 -
sent and the item status changea to "found". After a desisurgted r,-0.- ¢
Jnsuccessful searches, the item will be presumed lost and ity staios .o C
‘ngly, which may trigger its consideration for re-acquisitiun.

<. Status displays The litrarian may view the status of any ind:v:ia.i- “ten .r
patron at any time. The item status display shows the item's current avii :i:'-
ity (on the shelf or in a temporary location, or to whom the item s chez.2! .
and when it is due back). Current circulation counts for this item are show ,
including number of times it was checked out during the currest reporeirg
geriod, and the number of times used in-house., If there dre any messages «3z:
ciated with this title they are shown here (e.g. “ltem reyartes L c
11/10/80)"). The librarian may view the status of all copies for 2 3 .on *77

The patron status display permits the user to view the patron's record o7 .s
a I1st of items currently checned cut and their due dates, the *i<'us 2¢f .-
reserves being held for the pdtron, and any messages associated with tne
patron’'s record. Also included is the total number of items ever borviowed )
this watron,

3. oirculation activity reperts Reports showing daily and weekly ciruui=ts
statistics are presently available online. These reports display total zc “vity
in a variety of categories (e.g. check-outs/ins, renewals, vverducs returrec) n.
item type (monograph, serial). A related report is being developed whicn wil’
allow the librarian to choose a specific time period to be ccveres, sc the
repert cculd be generated for special uses.

o

4. Maintain patron file The patron registration function permitg the 175 irisn
to record identifying inforination about patrons such as name, address, telern o
numbers and patron type. Patrons may be individuals or instit.ticns. e .a-'-
inents, or other divisions of the library. The patron registration <3;eb:iit:. =
[LS Release 1.0 was specific tu the needs of the Army Library, bit s woreral:s;
Fatron registration capability is available with Release 2.0. The “irst wry: -
allows Tlibraries to record pitron name, address, borrower catego: .. .o
of other data elements describhing the patron including title and cff:ce e
The new generalized capability will allow librarians to define ar oy loeoee oo
the data elements to be cullectea, using a process similar “o cetin: o - ’
bibliographic profile.

5. Future developments in the Circulation Subsystem Enhancements ara pl.nvoes
wnich will allow the systew ‘o support muiti-branch circulatiocn and rese:
processing. A multi-branch envirgnment (which can be a single libtrary o
into branches and/or departments, or a consortium of separate libraries
requires that the system's circulation and searching functions ident:fy 2

cess items at the "branch" level where appropriate while maintaining
biblingraphic record common to all participants. The additior of 3 ruser.c roem
circulation function will allow ILS to track temporary subsets of the aerer.!
collectinn whose allowable circulation period is measured in hours.




¢ Control Subsystem

e oser 1cls check-in function is the only portion of the serials control
S.revoten that has been ir;lemented so far.

als check-tn Library staff use the serials check-in function to record

; ndividual serial issues and prepare them for filing and/or cir-
a1led holdings are maintained in tne serial title record showing
a"H issue that has been checked into the system. To check in an

[T Me

“re 1orarian searches for the item by *itle key or ISSN (or other search

ov), Inzce tne title has been identified, ILS prompts the librarian for the
“sue cate (vear, month, and day if applicable), then displays the expected

3]
e
3

T ‘seue number. If these deta are not correct, the librarian may qo
z. = entor the correct volume/issue or provide additional free-text descrip-

LT e

o .2, 1T the issue is an annual suprlement.) If the librarian has multipie
zent-cal issums to check in {for several subscriptions to one serial), ILS will
creor tre 211 9n @t the sams lime.

anien tne serial issue 1s checked in, the system will generate a bar code
7’

fane’ i desired, and will prcduce a routing slip to be attached to the issue if
citirg hes peer reguested. The add routing feature in the Serials Control sub-
svster allows the library staff to identify individuals or departments that

noLia recsdve cav*oa of particular serials as they are received. Routing slips
0¥ rerated for all or selected issues.

“uture cdevelopments in the Serials Control Subsystem As indicated above,
e seorizls check-in feature is the first part of a full ILS serials control

4

Irrlementation of other serials control functions including claim-
<racking, and maintenance of summary hcldings 1s cne of the major
1anned for the remainder cf this year.

. Sdmipastrative Subsyster

% -2 or design acal of the ILS project has been to allow the library
B or manager %o set up and operate the system without in-house data
f. The adniristrative subsystem contains a number of functions
ranasgement control and support initial and ongoing system opera-

1. LS Benarts A number of pre-defined summary reports are presently available
anline, rlus severzl printed "correspondence” reports. The summary reports
cmer clircul a*1on activity and data base updates for daily and weekly time
~er120s.  The c¢irculation reoorts, described under the Circulation Subsystenm,
e Tay totals ‘cr various ctegories such as check-outs/ins and in-house use,

hv teT tyse. Data base activity reports show total bibliographic records added

fror MART tape loads and cataleging, plus patron registration summaries. A gen-
erol:zec report writer is planned which will allow the ILS librarian to format
srectial-use reports to supplement those provided with the system.

crinted reports currently availabie include 2 master patron list, over-
due natices, ard recal! notices. The administrative subsystem report initiation
5 ¢i5ist sne librarian in scheduling and printing such reports on a line
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2, System operations The major administrative functions are <rese wrien oL -
cort system operation:

- defining authorized users,
- establishing system processing parameters, and
- maintaining online user manuals.

In defining authorized users the system administrator provides & password anc
indicates what subsystems and specific functions the user will be permitiec o
serform. System processing parameters define limits and time periods <ssocigtec
wlth various activities. For instance, for the circulation subsystem the system
administrator specifies hcw many items a patron can check out at one tire, how
many days to wait before sending out overdue notices, how many months to ccllect
current circulation statistics before archiving them, and many other paraneters.
The administrator may also set system parameters to adjust the balance 2f
activities when the system is heavily loaded, by, for example, slowing dow) ©1ie
urdates to improve response time for searching and check-in/out.

ILS contains extensive online user manuals which may be viewed from any
scint in the system. Access to the online Help text is keved to each functign
so that the user gets assistance for the specific activity being fperformed,
without having to start at the ceginning of the entire subsystem manual. The
Help Maintenance functicn of the administrative subsystem allows the syster
adininistrator to update and/or reorgdanize the narrative provided with LS, and
to procuce printed coples for use within the library.

G. l.uplementation Status

The following table summnarizes the current (July 1281} snplementat o
status of ILS subsystems and functions. ILS Version 2.0 functions are thcse now
available and released through NTIS in July 198l. Enhancements which are
planned but not yet initiated are indicated in the last column.
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ILS IMPLEMENTATION STATUS

SUBSYSTEM
FUNCTION

Bibliographic Control Subsy<iem
Bibliographic file definition

Bibliographic tag add/edit
Search group definition
Authority tag add/edit

MARC tape processing

Selection strategies
Tape loading to workspace
Direct load to MBF

Cataloging and editing

Record add/edit

Full-screen record add/edit

Automatic capture of shared
cataloging records

Authority control

Authority file creation from MBF

Online access to authority file
during searching

Authority file creation during
MARC tape load

Online access to authority file
during cataloging

Online access to source authority
file

ILS
VERSION
2.0

D¢ >

> >

PLANNED

> ><
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ILS IMPLEMENTATION STATUS

ILS
SUBSYSTEM VERSION
FUNCTION 2.0

Catalog Access Subsystem
Novice patron search interface
{ivided catalog searches
Jictionary catalog search

Tcuch-panel input
Link to book reserve funczion

> >

Reference librarian search interface

Command-driven search mode
Boolean search options

L rculation Subsystem

Item tracking functions X
{e.g. checkin/out)

Cart, shelf, set status

Patron and item status displays
circulation activity reports
Patron registration
Multi-branch/consortium

Reserve room processing
°re-printed barcodes

> DK > >

Serials Control Subsystem

Serials check-in X
Missed issue claiming

Bindery preparation

Maintenance of summary holdings

Administrative Subsystem

Online reports
Circulation activity reports X
Data base activity reports X
Report writer
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ILS IMPLEMINTATION STATUS
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I1I. TECHNICAL OVERVIEW
The technical design of the [LS is described 1n four parts:

Design approach

Files and data flow within the ILS

System back-up and recovery techniques
Software/hardware configuration and costs

Refer to Section II for an overview of the library functions suipcrtec by v
design.

A. DJesign Approach

ne of the most important goals in the design of the LS wés *C cro. e -
S:ce for the development of a complete library system. Although zhe fircs o or
ncdule selected for implementation was circulation, a signiticant ar:l. -
erfort was performed to insure that all follow-on subsystems couls e o .-
mentes with Tittle or no impact on the existing functions.

To accomplish this, LHNCBC/CTB determined that two basic des:igr o -
m.st de implemented:

- A Master Bibliographic Record format which could suppor: changes, . o~
the addition of fields, as new subsystems are implemented; and

- A -rogram design that logically separates each function from every _2-er.
This separation allows new modules to be integrated without 21 n ¢y .-~
code changes.

The MARC (MAchine Readable Cataloging) format developed at the _ dravv o
Zsngress is used as the basis for the Master Bibliographic File recoras.  'n o
record structure was designed to accommodate the many opticnal and warts o
Tength fields characteristic of bibliographic records; machine-reacab’e T:ies -~
this format are widely available and provide a ready source of dara oese
records. However, MARC records aré primarily oriented toward the car:'ci~
function. The ILS master bibliographic file uses MARC tags as “he basis ot " c
record, but also maintains any other fields required for other liorary & nc-
tions. Individual functions retrieve only those portions of the el 0 wri v
they need for processing or display. Section III.B.1 on the master o :" -
graphic file describes this more fully.

The principal program design considerations which contribute fto a w7
structure for ILS were:

- A1l authorized functions (commands) may be executed directly trom anywherc
in the system; that is, the user does not need to return to the begraninyg
of a function or subsystem in order to change to another functicn. Iree
structured programming (nesting) is only allowed in the execution uf sut-
functions and then only if an exit out of the function is not reguired.
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- Functions wnhich share sub-processes use common programs. For example,
check-out and check-in use the same item search programs.

- A1l functions in the system are made available to the user by a series of
tabies. These tables are the basis for control in the command processor
which valicates the user's choice of functions. New functions can be
geveigped independently and added to the system through the tables.

<1on B.S on Data Flow discusses some of the significant aspects of this

£, Files and data flow in the ILS

four 1moortant aspects of ILS files are discussed in this section:

- Master bibliographic file structure,
- Trensaction files,
- Activivy file/exception file structure, and

~

- Daza flow.

.. Master Bibliographic File Structure

In designing the Master Bibliographic File (MBF) record, the design team
analyzed the number and type of fields that occur in a MARC record; the charac-
teristics of fields with repects, subfields, and other such features; and the
average length of tags and subfields within each record. This information was
provided by OCLC from an internal study conducted on 41,000 records selected
fror the online data base.

L master bibliographic file was designed which accommodates these biblio-
graphic characteristics in an efficient manner. A1l data fields for a title are
stored under a unique record number. The order in which data fields are stored
in <he record can be determined by the library, so the most frequently-accessed
fields can be stored together at the beginning of the record to minimize the
number of disk accesses required for retrieval and display.

information about individual copies and serial volume/issues is stored as a
set cf subrecords within the master bibliographic record. An inverted file in
the main record indexes the -ubrecords by copy number and, for serials and mono-
graph series, by volume/issue, and date. This technique provides very fast
access for any searchers reguesting a& specific volume, issue, part, etc. or ijtem
oy date. Furthermore, the structure required by any particular title 1s con-
trolled within the record. For instance, one serial record may record bound
volumes orly while the next record contains volume, issue, part, and supplement.

“rgures 4a and 4b provide an overview of the master bibliographic record
struciure for monographs and serials.
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Unigye Title 10

MARC date selected by the site

Site specific geta commor tc 213 copies

Urigue Pieze ID Piece specific cata
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YYMMD Unigue Piece 12

yyMmMan Unigue Piece 1D

Volume, lssue Index Structure Format

Volume, Issue Unique Piece ID

Volume, Issue Unique Piece ID
Figure 4b

Basic Serial Record Format
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< transactiecn files instead of real-time updating to add, edit or
£ 25 an otne bibiliograpghic and patron files. The use of transaction
1y e tne 1US has meny benefits.  Two of the more significant attributes

- AuteatiloLreaiion of & cetly log of systerm activities which facilitates
toc o restore Cepiadiiity and retains data on item activities for cul-
Lanagenent purpeses;

- Lorians tooresotely perform csyster functions which may be processed after-
gt oor 1nobatch.

Travsgctions are writien to Lhe g onodisk using & unigque Sequence nurber
: L Uackgroung processer, which does the actual file updates ana tal-
stics, weeps treck of which trénsactions have been processed. This
tion 1s meintained in o system file so that in the event of a crash or
ralt the position tn the transaction file can be reset to the correct

vaiue auring rastart,

"he nsaction file in fact consists of two separate files to increase
system ef ‘ency - @ high-priority transaction log and a low-priority transac-
tion log. Trircugh backaround processaors working at different intervals the sys-
tem quickly posts critical functions and batches updates for non-critical
cranges. Tne intervals at which these background processors update the files
cuontrollable by the librarian through system parameters, but are usually
na 1 second and 5 seconds respectively. The criticel or high-priority func-
are those that affect patron activity and the status of library resources.
Tne ron-critical or low-priority furctions are those which do not require
1rstantaneous processing, primariiy file edits. This approach is based on the
:ssu, Tion that the volume of updates to the Master Bibliographic File and to
sne t2tron file will be low compared %o Circulation transactions.

r
i

4t

A
~
o

Tnore is very little actual code in the background processors for control
“ne cition t¢ be taken., Transactior records include an operation code and a
erie; ot arguments anc¢ the data to be operated on. Thus, the background pro-
.530r 1s basically an interpreter which has a set of instructions that can be
eI by any other process in the system through an entry in the transaction
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3. sctivity file/Exception File Structure

The activity files record items or patrons which have undergone any change
0f status or which have any action pencding., All circulation activities such as
checkuuts and returns are recorded here. Subsequent circulation functions check
the activity file for item informatior and do not need to access the MBF for
crrnp jtems which have current activity records. Activity records are retained
‘rnroa narameterized length of tine for reporting purposes before being purged.

Tnic mechamisi allows ILS to maintain a small efficient circulation pro-
cecaans fiie even for many large libraries. For research libraries in which a
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An important design «_ouo L iarates ot a0l apdates o Lo -
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system restore and reduces the complexaty of adding new furct: ni.
The concept of contro:ile! and sequential entry poinit. 1nte
provides an easy transition *o ‘'erge distributed systuns. Hooote

be accomplished by creating 4 data Stream for either transacti. 1 2
correct format, and executing ¢ transfer from the external Jevice into the host
computer. The background proacessor will o g very large gue.e arg jrocess te
wransactions in order of receryt Just - f they had bheen initiated o0 o0
terminals. This degree of contrcl provides @ natural evolitiar co otb-las oo
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C. System Back-up and Recovery Techniques

The LS is designed to run with proven off-the-snelf haoluar e
All components are standard and operating in thousends of avfieruet o 0o \
3211 over the world. There are no special purpose or wx,eri. e " s e
equ:onent or software. However, ILS incorporazes a number or oo vt o -
and recovery techniques to mintmize the erffects of any failur

The most important of these IS the set of programs and !oicuures Wb
protect the library from losing or damaging 1ts machine readacls ..ots tave. -
full set of file bach-up and recovery techniques is available. Trne most fruer-
tant of these are:

1. Full transaction logaing. As described above, the ILS transsctis
ing functions provide a high degree of protection against 1o
majority of hardware failures may lose at most one or two of
transactions. The worst possibie failure-- a complete diss P
transactions back to the last transaction log dump, if the trunsicsion 75 -«
maintained on the same device as the main system files. If ihe rarsect, T
is running on a physically separate device there should be no “sco of 2ivs.
losses in the master files can be recovered by loading the isc® hace-.o . -
the data base and reprocessing the transacticn log from that .ot (.

2. Disk to disk and disk to tape utilities. With two or mcre = o o t.es, “ne
library can make complete disk backups each night, reducing <::') “.-trner *ra
time required to fully restore the dara base after a possible cion ~i lure. o
addition, cne or more tape coples can be stored in g fire (ror save  ooa i
site so that even total destruction of the computer roc: wii. -7 wew.o . -
data.

0. Software/hardware configuration and costs

ILS has been implemented using the MIIS/MUMPS longao-.-
integrated cperating system, data bYise aanagement tacs LT
language., It provides balanced tree Jata storage, Dowertu: =iv J =0 o
manipulation, true time sharing, and otner features which are . 3-7 Cutur's o,
suited to libraries. The MIIS dialect (Meaitech Interpretive . *.r. it »  L<-
tem) supplied by Meditech, Inc. of Cambridge, Massachuser’:-., was or' o
chusen because at that time it was unigue in support of hali oot o-

5
‘

—atl

storage and other features since adopted by other implerentu! oasn ot & .
MUMPS. Conversion of [LS to standard MUMPS is feasible if the ibvary veg v
it.

Using the MIIS operating system, LS will run on any ot the tllow g
of minicomputer equipment:

- Data General Eclipse series,

- Digital Equipment Corporation's FDP/11 series
(including the LSI 11/23 microcomputer), and

- the IBM Series 1.

fwo imajor factors must be considered in choosing computer egu:,nent: ti o o ze of
processor required and the amount of auxiliary disk space nceded to <tire +he
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library's data. Processor size largely determines how many users and/or how
much of a processing load can be supported with good response time. The
library's processing volume and estimated number of simultaneous users must be
analyzed to identify the appropriate processor. The amount of disk storage
required can be estimated by allowing approximately 3,000 bytes for each full
MARC record and its indexes and authority records; thus a collection of 30,000
titles would require approximately 90 megabytes of disk storage. Additional
equipment requirements include tape drives, computer terminals, bar code
readers, and line printers.

ILS Version 1.0 may be obtained through the National Technical Information
Service for a licensing fee of $2,000. The MIIS operating system costs an addi-
tional $5,000 to $15,000 depending on the computer equipment chosen, plus an
annual maintenance fee of up to $3,000 per year. It is not possible to predict
hardware costs with any accuracy since the amount/size/cost of equipment is
hichly dependent on the size of the library holdings, transaction rates, and the
functions being implemented. ILS can be made operational on computer systems
listing for as Tow as $25,000;, however, equipment for & medium-size library wili
probably cost $70,000 or more.

There are many other costs associated with the installation of any
automated library system, including those for facility preparation, software
changes and maintenance, supplies, and specialiy trained personnel. Although an
effort has been made to design ILS so that library staff can define and control
many of the technical aspects of the system, users will require technical assis-
tance from persons familiar with MIIS MUMPS to install and/or modify ILS.
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