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Le catalogue en-ligne de la bibliotheque de 1’Uni
versite de Guelph possede une architecture systemique ba- 
see sur 1'utilisation de microordinateurs, sur un nouvel 
equipement de bases de donnees et sur le principe du trai- 
tement decentralise. La configuration proposee pour ce 
systeme tient compte des principaux problemes ordinaire- 
ment.rattaches aux catalogues en-ligne. On espere ainsi 
offrir un puissant outil de travail a la clientele de la 
bibliotheque.

LE CATALOGUE EN-LIGNE A LA BIBLIOTHEQUE DE L'UNIVERSITE 

[_'ARCHITECTURE SYSTEMIQUE PROPOSEE
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„„„ problems for libraries in terms unline catalogues f - ” wjth the online catalogue?of system support and pel foiman-e. 
libraries are progressing beyond the 
information systems characterize*

In order to ensure that the new online catalogue responded 
to the real needs of the user community? input was gathered from 
a wide range of library staff and clientele. This involvement 
concentrated on solving traditional problems in catalogue use 
and proposing innovative solutions. Extensive use was made of 
dynamic prototyping tools which permitted effective and rapid 
estabI ishment of the system’s user interface as well as the 
system’s operational methods.

The development of online public 
represents the lastest? and Possibly the most 
app I i - a t i on of automation to library services, 
catalogue will radically alter the 
holdings? freeing the user f 
practice which has threatened

The University of Guelph Library has provided a public 
access system since 1977. A recent user study confirmed the 
overwhelming success of the system inspite of its lack of 
subject access (Pawley? 1982). When the library began 
development of a full public access online catalogue many 
critical design and development decisions had to be made.

acces s catalogues 
i mport ant ?
The on I ine 

interrogation of library 
from much of the baggage of past 
-J to impede library use.

This paper discusses the system configuration upon which 
the on I ine.cat alogue will be implemented. Much of the discussion 
surrounding online catalogue development has centered on the 
user interface or the procedural design. There is? however? a 
m a j o r re v oIu t i on i n c o m pu t i ng h a r d w a re an d s y s t e m design wh i c h 
should be applied to the online catalogue environment. The 
University of Guelph Library? in creating its system? was 
Anxious to utilize the best possible techniques and adopt the 
most beneficial systems. The architecture described represents 
departure from traditional designs, but it reflects the best 
current thought in the use of database management systems 
(DBMS).
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The ■ • • 
distributed r 
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(figure 1).

The Sh...(
dOmir'^e?pE/runn ini' the applications code wh i ch comprises the

on this st rue t ure utilizes a f oo I of .ai ?e ma nifi ames 
on the same principle. Quite often the machine is a 
serving as the principle computer resource for a larse 

its many applications. This star configuration 
number of severe r e s t r i c t i ons . Because the online 

catalogue is simply one of many application programs run by the 
system? it suffers from having to share system resources. Many 
other factors can combine to reduce the catalogue performance 
and thereby erratically effect its capability. The single data 
access path does nothing to alleviate the relentless I/O 
generated by the catalogue. The typical result is that the 
I i brary is forced to support or buy a very large and powerful 
processor to accomplish the rather primitive data access 
routines required by the system. It is an extremely expensive 
option? and one which misplaces resources. It is apparent that 
the structures and procedures implemented for data processing 
are not adequate for the essentially different demands of 
i n f o r m a t io n pr o c e s si n g.

A sophisticated and complex 
the full range of information 
of onl ine catalogues can be 
examining their standard 

inent of these are:

•"- e 1 t o r t h e c a taIo g u e is a
1 crocomput er hos t s I i nked to 
J hard w are o p e r a t i n g a r e I a. t •011 *

heavy transaction loads 
very I ar se databases fast response time requirement
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Essential I/, the database machine 
and/or software solution to database 
e x c I u s i v e I y d e d i c a t e d to the *----- -
b a s e p e r f o r m i n -g a. 11 d a t a a.»_ e j ? 
and similar functions. Since the DBM? 
all applications code and 
designed to optimally perform 
spec i ali zat i on of hardware and so f tware 
machine’s overhead and allows it to be 
effective in its s p e c i f i e d t a s k s .

by the major if7 
advantages in Afl 

pr i nc i pIe feature is 
■flexibility of data in

> is an optimized hardware 
• ‘ ? manipul ation. The DBM is

control and management of the data 
uedat ing.- storage management 

Since the DBM? or back end, is free of 
resultant responsibiIities? it can be 

its restricted duties. This 
reduces much of the 

very efficient and

around a database machine (DBM) 
database and facilitates data 
relatively recent innovation in 

t prototyped by R-E. Canaday of 
j<7'74) and because of the lane 

-Jt has received considerable research 
“ Currently only Intel and Britton Lee 

-based DBMs. A recent Computer Surveys 
excellent introduction to the deve Iorment of 
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The use of 
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°n data access. The 
hardware optimise +1- ; .
^•p'l i-ar 1 es-. Such dedication ' 
afPl i «-at i on where d i sr 

prominent feature

Because the database machine has no involvement with 
r un n i n g a p p I i c a t io n p r o g r am s ? all term i n al a c t i v i t y an d a c cess 
must be provided by a front end host which simply instructs the 
database machine in an approriate manner. The dialogue between 
the front and back end has been optimized with the use of 
macros. bi nee these macros specify particular functions the DBM 
IS to Perform, the front end is required to pass to the DBM onlf 
the proper macro command and the appropriate arguments. The 
th»r' h*ndles I/0’ formAtt ‘V-ierr and response etc, while 
nf ei" ’ database machine, concentrates on the problem

— °f ,his datlbaJe'0" C°de AL10w£ for independent

is centred 
the r eI a t i on a I 

Database machines aire a 
DBM:-: t e c h n o I o gy. The y w e > 
Bell Labs in 1974 (Canaday 
interest in DBMS the c-.._ 
and commerical attention, 
are m an u fact u r i n g h a rd wa r e 
article provides an 
the database machine

THE GUELPH
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One very 
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ap p a rent in this con f i -gur at ion.
a -general purpose CPU? the 

permits speed and efficiency also

The 
provides the -general purpose 
most systems. The front end can 
different formats? ranging from a 
number of computers linked by some 
configuration described here anticipates 
microcomputers as front end devices.

pass 
and the database 
storage and can 
the database. The 
dr i ver s ? back end

An obvious performance 
envi ronmen t wh i ch al Iows

-■ > system will support a larger number 
resultant reduction in system response 

....... ....... ,, ., . . . x.. :r gained s i n c e there is no 
Additional flexi h i ' which can be attached to the

restriction on the type of Ucations within the library
front end. In fact, d i f fe ent CApab j L , t j es.
require different terminal ■- f f er t i ve terminal for the
Bern, «bl. f» Utilize th. . "edeente.e.
particular application

It does no t ? h o w e v e r ?
it is very easy to extract 
the need to maintain

or by developing

Certain trade-offs 
Since the database machine 
very node 
d i sal Iows 
muIt i-ftocessi ng 
is the fact that 
untested? in the

appt i cat i ons 
character i st i cs 

the most cost-effective 
is a cons

are 
is not 

spec i ali zat i on wh i ch 
the load-balancing advantages of traditional

s t rue t ures. One very s i gn i f i can t d i sadvan t a ge 
the product is new? and therefore largely 
marketplace and in production applications.

front end system runs the applications code and 
computing facilities typical of 

itself exist in a number of 
single computer to a large 
form of network. The 

the use of multiple

from moor resronse"^’' "some^f

conjunction with the restrained use of more traditional pointer 
structured files can overcome this concern and allow the 
relational model to operate effectively.

simple and well structured c 
rigidly encase the database? 
data from multiple relations 
elaborate and mystifying i 
special applications code.

The terminals? both in pub Iic areas and in restricted 
technical services areas? are clustered around a number of 
similar microcomputers acting as front end hosts for the 
database machine. The various application programs which 
constitute the online system run on these computers and 
data and instructions between the terminal 
machine. The various hosts have local disc 
communicate with each other in addition o 
hosts will run the code such as the seieen 
query processing and host-DBM link, 
feature is the mu 11 i --processor (... 
simultaneous operations. The 
of terminals without the 
time.
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