PREFACE

In the curricular structure introduced by this University for students of Post-
Graduate degree programme, the opportunity to pursue Post-Graduate course in Subjects
introduced by this University is equally available to all learners. Instead of being guided by
any presumption about ability level, it would perhaps stand to reason if receptivity of a
learner is judged in the course of the learning process. That would be entirely in keeping
with the objectives of open education which does not believe in artificial differentiation.

Keeping this in view, study materials of the Post-Graduate level in different subjects are
being prepared on the basis of a well laid-out syllabus. The course structure combines the
best elements in the approved syllabi of Central and State Universities in respective
subjects. It has been so designed as to be upgradable with the addition of new information
as well as results of fresh thinking and analysis.

The accepted methodology of distance education has been followed in the preparation
of these study materials. Co-operation in every form of experienced scholars is indispens-
able for a work of this kind. We, therefore, owe an enormous debt of gratitude to everyone
whose tireless efforts went into the writing, editing and devising of a proper lay-out of the
materials. Practically speaking, their role amounts to an involvement in invisible teaching.
For, whoever makes use of these study materials would virtually derive the benefit of
learning under their collective care without each being seen by the other.

The more a learner would seriously pursue these study materials the easier it will be for
him or her to reach out to larger horizons of a subject. Care has also been taken to make
the language lucid and presentation attractive so that it may be rated as quality self-learning
materials. If anything remains still obscure or difficult to follow, arrangements are there to
come to terms with them through the counselling sessions regularly available at the network
of study centres set up by the University.

Needless to add, a great part of these efforts is still experimental-in fact, pioneering in
certain areas. Naturally, there is every possibility of some lapse or deficiency here and
there. However, these do admit of rectification and further improvement in due course. On
the whole, therefore, these study materials are expected to evoke wider appreciation the
more they receive serious attention of all concerned.
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Unit 1 O Planning and Implementation of Library
Automation

Structure

1.0 Objectives

1.1 Introduction

1.2 Library Automation

1.3 Benefits of Library Automation

1.4 Barriers to Library Automation

1.5 Modules and Functions

1.6 Planning and Implementations

1.7 Basic Library Automation Standards related to Technology
1.8 Costs

1.9 General System Requirements

1.10 Library Management System Checklist
1.11 Exercise

1.0 Objectives

The objectives of the Unit are to :
® Discuss benefits of and barriers to library automation
® Identify basic modules and functions of library automation activities.
® Qutline strategy for the planning and implementation of library automation
in a library.
® Enumerate library automation standards related to technology.

1.1 Introduction

Planning for an automated system should be part of an overall long-range plan
for the library. It is a mistake to let the automation project drive the library’s priorities
and become an end in itself. Automation should always be used as a means to achieve
overall better member service. Libraries must plan to use a local library system as
a vehicle for achieving access to resources outside that system. The Internet has created
universal connectivity to information resources heretofore unknown and/or inaccessible
and Z39.50 interoperability standards and “‘gateways” has enabled users of individual
local systems to access the resources of other systems-anywhere and anytime.
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Moreover, the traditional definition of “publishing” has been stretched by the
creation and instant availability of informational home pages and Web sites worldwide.
Given such increased complexities and heightened levels of expectation, libraries must
learn all the more how to plan for the introduction of automation in an organized and
systematic fashion.

1.2 Library Automation

Library automation is the use of computer to perform such traditional library
activities as acquisition, cataloguing, and circulations. Now-a-days, it encompasses
related fields such as information retrieval, inter library loan services, access to online/
internet based resources, and access to external databases.

1.3 Benefits of Library Automation

The benefits of application of computer in housekeeping operations and providing
information services in a library are :

® Improved library management. Automation improves library services and
increases productivity, efficiency, and accuracy in performing a variety of
library operations.

Linking items of library material in all service points to catalogue records
Increase the opportunity for inter library loans

Increase job satisfaction and professional development for library professionals.

Provide a cohesive package of library services to library members in the
library building and online, by coordinating computers, communications,
content, and staff competencies.

® Maintain and improve access to worldwide library resources and services via
library-automated systems.

® Provide digital tools for library members to access, retrieve, evaluate, and use
information resources.

e [t allows members to use search strategies that exceed those that can be used
with card catalogues. Card catalogues can be search only by author, title, and
subject. OPAC can search by using Boolean operators (AND, OR, NOT) and
by combining search strategies (e.g. title and author, subject and author etc.)

® OPAC users may limit their search results by such features as publication date,
type of material (magazine, book, and video), language, or reading level, and
they can sort bibliographics by author, title and publication date.
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The Windows-based OPAC allow for hyperlink searching, a new feature that
was not possible in character-based systems (i.e. DOS). Through a hyperlink
search a user can find related records in the automated system’s database under
the keyword or subject.

It allows members to search the library’s collection from locations outside the
library’s walls. Members who are equipped with a computer and a modem
can dial into the OPAC from home, an office, or another remote location.

Most automation software is compatible with the Z39.50 standard. Having this
standard allows users to search OPAC on the Web using common interfaces
and/or search features. This means that regardless of the automation software,
operating system (Windows 98, Windows XP), or computer platform users
have, they can search these OPAC using common search interfaces.

It provides users with timely access to library materials. Library materials can
be placed on shelves as soon as items are processed

It eliminates routine tasks or performs them more efficiently. The circulation
function, which includes check-in, checkout, overdue notices, and inventory,
is tedious, repetitive and time-consuming. Automating these functions can
save a tremendous amount of time.

It expedites and simplifies the inventory of library materials. The automated
inventory is performed by scanning each item’s barcode using a hand-held
device (scanner), downloading scanned items into the automated system, and
generating a variety of customized reports.

It encourages cooperative collection development and resource sharing (inter-
library loan). Automated media centres and libraries can develop a union
catalogue and join bibliographic consortia. A user who does not find an item
of interest in the library’s local OPAC may identify the libraries in the union
catalogue or consortia that have it. Such an item can be borrowed through
inter-library loan or by checking to out from a designated library.

It enables libraries to import MARC (Machine Readable Cataloguing) records.
Records can be exported from one system and imported into a new automated
system without incurring costs for retrospective conversion. Exploring records
is essential for migrating from one automated system to another.

It reduces (in integrated systems) the amount of time spent on material
acquisitions, serials management, budget administration, and record keeping.

It motivates members, equips them with problem-solving and information
retrieval skills and provides them with lifelong learning experiences. In
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addition, it reinforces a positive attitude about the media centre or library and
improves the image of the librarian or information professional. Members
view the media centre or library as an indispensable place for gaining access
to global information and consider the librarian or information professional
a powerful information provider.

1.4 Barriers to Library Automation

It is time-consuming. Planning, selecting, and implementing an automated
system requires a signficant, long-term commitment of staff time. Once
selected, implementing an automated system must be maintained on a regular
basis.

It is costly. Start-up costs, software, hardware, network cabling, wiring,
furniture; ongoing expenses, such as supplies for printers and barcode labels;
annual maintenance and technical support; and conversion of a library’s shelf
list into a machine-readable format (MARC) may be more than what many
libraries may afford.

The demands of the automated system may not leave staff adequate time to
provide new services or to work with students, or other educators. In fact,
automation eliminates some tasks but generates new ones. Training scholars/
pupils to use the system, ongoing troubleshooting of hardware and software
and database maintenance place demands on the library professionals.

Access to the automated system is unavailable during system downtime. This
will hamper user access to the collection, especially if the card catalogue or
the shelf list no longer exists in the library.

Training is the neglected part in library automation activities. The traning for
handling the software is usully provided by the developers and the cost is
included in the price of the software. This vendor provided training is one
time and it is certainly not sufficient for successful implementation of the
automation programme. Additional training may also be necessary for system
software, backup software, and successful management of network. Staffs do
need hardware training. The management must appreciate the fact that the
training iS a continuous process.

Retrospective conversion of data is a problem for many old and large libraries.
As mentioned earlier, manpower saved in other activities could be utilized.
Otherwise, out sourcing may be the only option. However, active participation
of staffs can only ensure quality of the work.
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1.5 Modules and Functions

Planning for library automation covers various facets : automation of library
functions, use of electronic resources within the library (e.g. CD-ROMs), accessing
remote electronic resources (e.g. the Internet), Office automation (e.g. word-processing,
spreadsheets, databases, etc.), and member services (e.g. computer laboratory,
multimedia center). Major modules are :

Acquisition Module : It includes tasks such as : periodical material requests,
purchase orders, material receipt, budget, vendor performance tracking, and
record keeping.

Cataloguing Module : This module performs various cataloguing tasks such
as : original cataloguing using the Machine-ReadableCataloguing (MARC)
protocol, editing, copying, saving, and retrieving catalogued records. When
arecord is saved in the cataloguing database, the record automatically appears
on the OPAC, and a brief copy of the record is also generated automatically
for the circulation module.

OPAC Module : The OPAC function allows searching by author, title,
subject, or keyword; searches using Boolean operators (AND, OR, NOT);
hyperlink searching (i.e. to find related records under specific words or
subjects of interest that appear in a record); Wild card/character searching (i.e.
word truncation); and combined search strategy options (e.g. author-title;
author-subject). The OPAC module is the only one that is inseparable from
cataloguing. The library cannot have the OPAC without the cataloguing
module, because the cataloguing module is the database that houses all
material records and makes them available to the OPAC. Therefore, the
cataloguing module is the heart of the automated system.

Serials Module : The serials function is achieved in the serials module. It
covers tasks such as periodicals (Journal) subscriptions, acquisitions, routing,
claiming, cancellations, budget, tracking vendor performance, and record
keeping.

Circulation Module : Performs the tasks involved in the circulation function,
such as : material check-in, check out, inventory, overdue notices, holds and
reserves, fines, and statistical reports.

Inter library Loan Module : The interlibrary loan function is accomplished
in the interlibrary loan module. This module performs various tasks for the
borrowing and lending of materials among libraries.
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1.6 Planning and Implementation

Planning is a task or activity that is requied on continuous basis for the
management of library automation. Planning for library automation has been defined
as planning for “integrated systems” that computerize an array of traditional library
functions using a common database. While this is still generally true, rapid technological
change is forcing a re-examination of what it means to “automate the library.” As
physical, spatial and temporal barriers to acquiring information are crumbling, libraries
must plan for a broader and more comprehensive approach in providing automated
services. Results of planning would be :

® [t provides basic framework for actions and services
® It minimizes ad-hoc decisions

® It helps in identifying and differentiating the essential priority actions and not
so essential actions

® [t helps concentrated and cohesive actions by a group towards achieving the
ultimate goals.

® It helps to draft a financially elastic budget, which is capable of readjusting
itself to a reducing or enhancing of financial resources.

The term implementation encompasses aspects of evaluation, selection,
acquisition, training and installation of software, hardware and training of library
professionals and members. Library automation involves several changes. Automation
may change

® Roles of different staff members

® Organizational structure

® Workflows, and

® Service patterns etc.

Staff needs to know about the automation plan and how it would impact his/her
work/lives. The possibilities of job enrichment of operational staff as a result of
automation should be highlighted and planned for well in advance of the actual
acquisition and installation of the system.

It is absolutely essential that the library plan in consultation with a committee of
representatives of users, the management, repesentatives from library, in addition, a
consultant may be included. However, the planning comittee to function efficiently
and effectively, there is a need for information, which may either be readily available
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or may have to be collected. The different stages of planning for library automations
may be classified as follows :

Pre-Planning Phase

¢ Phase I : Data collection and needs assessment

¢ Phase II : Examination of automation options
Planning Phase Proper

¢ Phase III : Development of Bibliographic Databases
¢ Phase IV : System Specifications and Requirements
¢ Phase V : Analyze Proposals and Select the Vendor
¢ Phase VI : Start Negotiation with the Top Vendor
¢ Phase VII : Implement the System

¢ Phase VIII : Monitoring and Evaluation

1.6.1 Phase I : Data Collection and needs assessment

One of the most important planning tools involves collecting basic statistical
information on the library and its operations. This data will be used for varieties of
purposes throughout the planning process, including for preparing preliminary cost
estimate, identification of storage requirement and hardware and software requirements.
If certain data are not available, reasonably estimated data will be sufficient. Large
amounts of time need not be devoted to determine a perfectly exact number. The tasks
involved are :

Study, analyze, and document the current system including review of policy
and procedure manuals, training manuals and work flow patterns

Communicate with users and staffs. Identify core staffs. Conduct surveys
about staffs, management and users.

Collect and compile narrative and statistical information necessary to describe
library system and its operations.

Assess the library’s service mandates

Assess the library’s operating environment including physical facilities,
budget, user relations, and inter library cooperation/cooperative responsibilities.

It may be necessary to collect data on number of users, user’s licenses, number
of online users, collection size by types, growth of collection and users, description
of any co-operative arrangements involving the library, and needs for peripheral
equipment needs by applications (Acquisition, Technical Processing and OPAC etc).
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In addition, it is important to take stock of any existing automation in the library
by compiling the following data : percentage of collection that has catalogue records
in machine-readable form; description of collection without machine-readable records,
by category (e.g. monographs, audiovisuals); description of currently-automated
library functions (if any); estimates of the location and number of workstations (to
show where you intend to have equipment in any future system); and, specifications
for any existing equipment to be re-used with any future system (if any).

At the same time that this data is being assembled, it is important to assess user
needs and set service priorities. This can be accomplished by undertaking a focused,
strategic planning process designed to involve the library’s “stakeholders”.

1.6.2 Phase II : Examination of Automation Options

A library planning to automate should undertake a process by which representative
staff and users can identify service needs and objectives. The purpose of such an effort
is to allow participants to articulate their interests and concerns, share perspectives
and learn about possibilities in a collaborative setting. Group interaction is an
important contributing factor in the success of the goal, which is to develop and sustain
library automation in the years ahead. The goal is to determine what services could
best benefit from automation. It is necessary to :

® Determine which functions should be automated and in what order of priority.

Hence, it is necessary to know how the services are currently organized and
being performed, and whether they are being done efficiently.

® Need to study and analyze current procedures. It involves identification of

O Repetitive processes, which occupy large amount of staff time.
O Processes, which require retrieval of information from large difficult to
maintain files.

Most popular services with the users
Current workflow patterns
Volume of activities

Space and equipment are used

O o0 0 0 Oo

Cost to perform
O Current problems/needs in each area.

Library is an integrated system. The various modules of library activities are
OPAC, Cataloguing, and Circulation System etc. The tasks involved at this phase are :

® Set priorities for what services to automate in a phased approach

® Begin defining the steps for a phased and coordinated plan to automate
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® Analyze hardware, software, and telecommunication needs
® Identify start-up and ongoing costs for automation plan
® Develop a budget for automation

If needs and priorities are clear, functions can be automated in phases, allowing
for more effective use of frequently scarce funding. Moreover, it is a way to develop
credibility with funding agencies and be able to take advantage of “sudden” funding
opportunities. Finally, evaluations of systems and options will be easier and more
productive if the highest functional priorities can be matched against the corresponding
modules available in the marketplace.

1.6.3 Phase III : Development of Bibliographic Databases (Retrospective
Conversion)

The goal is to establish a complete database of library’s holdings that can be ready
to load when the new library system is installed. The tasks involved are :
® Identify, describe and document existing shelf list files and begin to standardize
the data they contain.
Verify existing bibliographic information in all shelf list records
Institute quality control measures to assure consistency of entries within the

shelf list file. Locate and add necessary missing bibliographic information to
the records

Inventory the collection

Implement standardized cataloging practices including book mark etc.
Prepare specifications for treatment of bibliographic data and item data
(including authority control needs)

Prepare and distribute a Request for Proposals for (RFP) Vendor

Evaluate proposals and select a vendor

Organize staff and define procedures for working with vendor to resolve
bibliographic record conflicts.

The creation of a high-quality machine-readable database provides the cornerstone
upon which all-present and future automation efforts rest. Hardware will become
obsolete, software will be replaced, but a well-constructed and well maintained
database will be the library’s transportable and viable link from system to system.
Moreover, as library users begin to access not only their local system but systems in
other libraries as well, the quality of respective databases will influence both the
outcome of search strategies and the availability of materials. Database readiness has
several important facets :
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® (atalogue records must be carefully converted from manual to machine-
readable formats;

® (Collections must be prepared for conversion through effective and ongoing
weeding and inventory programmes;

® Once converted, collections must be properly maintained as titles are added,
withdrawn, transferred and re-cataloged; and,

® Standards-for bibliographic, item and member records as well—must be
adhered to. In particular, adherence to well-established and accepted standards
of description for bibliographic information in a machine-readable database
is critical because :

O Without standards, files cannot easily be transferred from one automated
system to another and,

O It is essential for libraries wishing to participate in resource sharing
arrangements with other libraries, which will require such adherence as
a condition of participation.

1.6.4 Phase IV : System Specifications and Requirements

It is very difficult to compare systems sensibly and pragmatically solely by
randomly looking at systems, talking to sales representatives, reading literature or
comparing broad cost quotations. For this reason, libraries use a formal document-
often known as a “Request for Proposal,” or RFP—that organizes and standardizes
the information provided to and requested from the various system vendors. Utilizing
an RFP to solicit written responses from vendors makes it possible to systematically
compare functionality, cost, maintenance, support, and all the other issues that are
involved in system procurements. The process can save you money and will result
in a wiser decision. Prepare an RPF with specifications for an automated system that
will meet the service objectives and requirements for the library. Compare relative
differences from one system to another.

It is necessary to break the collected data into functional specifications and
technical specifications. Functional specifications describe the capabilities that are
expected from the system. Technical specifications deal with standards that must be
adhered to guarantee minimum system performance. An RFP document should include
these essential elements, among others :

Background information on the library;

® A description of how the proposals should be arranged and submitted;
® Instructions on receiving vendor business and financial information;
® (riteria the library will use to evaluate vendor proposals;
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Questions regarding vendor training and documentation;

Write functional and technical specifications.

Also, vendors should be asked to describe :

How they will create bibliographic, item and borrower databases;
Their system maintenance programmes and services;

Their site preparation requirements;

Their delivery and installation methodologies;

Their system performance guarantees; and

Their pricing and cost strategies, in detail

1.6.5 Phase V : Analyze Proposals and Select the Vendor

Upon the receipt of vendor proposals, it will be time to begin the process of
system evaluation and selection. Goal is to analyze vendor responses to RPF and
to select a vendor to implement a system. This process involves a number of key

steps :

Try to weed out proposals that are flawed, e.g., where the vendor fails to reply
to any of the functional specifications or the system is missing a module for
a high-priority function.

Begin in-depth reading of the “surviving” proposals, carefully noting both
deviations from the requirements as defined by the RFP and any aspect that
is handled unusually well. Make a list of any parts of the response that are
not clear and require further clarification.

Schedule system demonstrations. They are an important component of the
evaluation process. Allow the vendors to show off the vendor’s system in the
most attractive light; however, be prepared with a list of what you want to
see along with questions you would like answered. Use the same list with each
vendor. This permits more effective cross-comparisons.

Contact some of each vendor’s current clients-sites of the same library type,
and of similar size, where the hardware and software modules that have been
proposed to you are currently in use.

Assign point values to the criteria listed in the RFP and assign scores to the
different proposals. The system with the highest score becomes the number
one finalist, the system with the second highest score number two and so on.
To maintain a negotiating edge, it is better to cut to two vendors rather than
one.
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1.6.6 Phase VI : Start Negotiation with the Top Vendor

It Involve legal counsel, together with library personnel, in drafting or evaluating
a contract. Compare list of necessary contract elements to actual contract. Set up a
Contract Negotiation Agenda. Bring negotiations to a successful and favourable
conclusion. The goal is to purchase a library automation system. The purposes are

to :

Interpret and clarify the differences between a vendor’s response and the
library’s specifications.

Formalize pricing and payment schedules, warranties, vendor bankruptcy,
software infringement, and maintenance conditions.

Safeguards conformance to any legal requirements necessitated by library’s
parent organization etc.

Consult legal expert to analyze terms and conditions.

1.6.7 Phase VII : Implement the System

The goal is to install the selected system. After the system selection process is
completed, the library and the vendor will have to negotiate and sign a contract. Library
will want to

Test the system and make sure it suits its needs.
Make provisions for system maintenance, and

Train both staff and users as much as possible to prepare them for when the
system is up and running. There is often a tendency to focus on the hardware
and software aspects of planning, and to ignore the human aspects of
automation-training and public relations. Without these, however, library staff
or library users may not accept even the most carefully designed system.
Public relations allow to :

® Make users aware of the new system and services;
® Motivate them to use the system; and,

® Train them in using the new system and services effectively.

Planning the shift from the existing system to the new system can take one of
the approaches depending on complexity of the selected software and preparedness

etc.
®

Phase implementation : The new system consists of different functional
modules. Modules may be installed at different point of time.
Parallel Implementation : Both manual/old and new systems are operated

simultaneously for certain time until the reliability of the new system is
established.
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Pilot Implementation : The system may be installed on a smaller scale. This
enables better understanding of problems and complexities of the new system.

Complete Replacement : The old/manual system is replaced on a specific date.
This requires highest level of preparedness on the part of the library and good
understanding of the new system.

The library as an altenative to, or in conjunction may require a performance bond
with a benchmark test. The performance bond needs to be incorporated and fully
described in the RFP. Typical performance test involves :

® System Reliability Test
® Functional performance acceptance tests

® Full-load response time test

The tasks involve in this phase are :

Customize the vendor’s system to the library’s policies
Site preparation

Installation of hardware and software

Acquire the necessary forms and peripherals equipment
Load and index the bibliographic databases

Load and index the user databases

Train staff, realign workflow and space

Activate the system

Evaluate operation and do appropriate testing

Accept the system

Given the challenge of working on a library automation initiative, there are two
parallel opportunities for information professionals. One role is on the data processing
and systems implementation side, working hand-in-hand with the IT group (people
that control the hardware and networks). The other is on the content management side.
Often, due to limited resources one person has to serve both roles.

1.6.8 Phase VIII : Monitoring and Evaluation

Once the system has been installed and in operation for reasonable time period,
its performance should be evaluated. Some of the parameters are :

Type of Routine reports available : Order, Overdue notice, Alert, Claims,
Reminders, Accession Registers, Fund Control

Continuous development of the software

Robustness of the software
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® Errors encounters and response time taken by the Vendor
® Response time, Disk space utilization and quality of Backup

Computer technology and software applications are changing and evolving at an
incredibly rapid pace. In general, a life cycle of five years is considered to be
acceptable for a computer system before some significant upgrade (installation of
additional hardware and/or software providing for increased capability or capacity)
or replacement will be necessary.

Because computer and information technology represent a fundamental change
in the way libraries do business, libraries must make an ongoing commitment to
keeping pace with change. Therefore, like automated systems, plans must also change
with time. Plans must be regularly revisited and updated as the envorinment and needs
change. In general, a library should conduct a major re-examination of its plan every
five years, and should review its plans on an annual basis.

1.7 Basic Library Automation Standards related to
Technology

The following standards and guidelines address a variety of technical issues in
the area of library automation. In addition to the core elements of a library automated
system (Public access catalogue, cataloguing, circulation, acquisitions, and serials),
remote access, imaging, and full-text document management are involved. Because
these standards address only a limited number of topics, they are not sufficient by
themselves for developing a comprehensive set of specifications.

1.7.1 Z39.50

7239.50 is an international standard for communication between two computers
systems, usually library or information systems. It is a type of software that makes
it possible to search multiple disparate library catalogues and other other resources
in one search, and bring back one set of results. Z39.50 version 3, introduced about
two years ago, displays holdings status of result sets, a necessary component for
interlibrary loan. Version 2.0.0. 3 should support ISBN searching.

There is also a client component to Z39.50 for searching library catalogues and
downloading records. Bookwhere, a product by Web Clarity, is an example of aZ39.50
client; it can be configured to search multiple Z39.50 resources such as the Colorado
Virtual Library, The Library of Congress, and any other database that have a Z39.50
server. The benefits are :

® Broadcast searching— The Z39.50 server allows libraries to be part of a
“virtual union catalogue” such as the Colorado Virtual Library where multiple
libraries can be searched simultaneously.
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® Bibliographic resource sharing— A Z39.50 client allows libraries to share
cataloguing resources

® Interlibrary Loan-resource sharing is possible with Z39.50 version 3. Users
can view library holdings and shelf status in real time

® Most of the key automation vendors have Z39.50 servers that you can
purchase as a separate piece or that comes bundle with other modules. Check
with your automation vendor to find out where they are with Z39.50 server
and client implementation.

1.7.2 Inter-library Loan Standards

This standard is a protocol for performing inter-library loan transactions between
disparate online catalogues. Z39.50 retrieves the bibliographic record, while ISO
10160/61 allows you to place a hold on the record.

1.7.3 Circulation Interchange Protocol

Though not implemented to date, the Circulation Interchange Protocol standard
will support circulation transactions between different library systems. The circulation
of print and electronic materials, remote member authentication, member borrowing,
online payment, and controlled access to electronic documents are some of the
functions this protocol will support. This standard will be based on the standard
interchange protocol (3M SIP), implemented to support self-checkout machines and
developed by the 3M Corporation.

1.8 Cost

Speaking of funding, planners need to be aware that there are certain cost elements
involved in the installation and operation of any automated system. These may be
summarized as follows :

® Planning and Consulting Costs include direct, out-of pocket costs (e.g., hiring
a consultant) and indirect costs (e.g., training staff) associated with getting
started.

® Purchase of the System includes the cost of acquiring the initial system
hardware and software, as well as the cost of preparing a site for the computer
system.

® Telecommunications costs are those fees paid to telephone companies for
connecting remote terminals or workstations to a central computer system and
Internet facility.

® (Conversion costs are those associated with the creation of machine readable
bibliographic and, for circulation systems and member records.

® Ongoing Operating Costs include :
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Bar code labels
Maintenance fees

Utility costs
Miscellaneous supply costs

Telecommunications costs

O 00O O0OO0OOo

Salaries and benefits (if extra staff are hired)

1.9 General System Requirements

The following table presents parameters for evaluation of library management
software at functional modules independent step.

Parameters Descriptions
System Architecture ® The system must employ client/server
architecture

® The system must place no limit on record
size, other than the limits imposed by the
MARC 21 standard.

® The system must be fully self-contained
and capable of being operated by library
staff with no dependency on vendor services
for its routine operation.

® The system server proposed must operate
under the Library’s choice of operating
system.

® The system must permit distribution across
multiple servers.

® The system must be an open system, with
no dependency on the use of specific
models or models of equipment operating
systems, RDBMS etc., to ensure the future
viability of the system.

® The system must keep a log of each
transaction which alters the database. Logs
must be data and time stamped so as to
allow the system to reconstruct activity for
any period.
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Parameters

Descriptions

Software Licensing

Vendor must include an unlimited license
for web OPAC users connecting from
OPAC workstations within the library, from
other libraries, and from PC’s in members,
homes, offices, classrooms, etc.

Vendor must license the software for
perpetual use for a fixed fee without
additional royalties or service fees, except
for ongoing software maintenance.

Programming Language

The system’s client applications must be
written in C or similar programming
language (s).

The system must offer Application
Programming Interfaces (APIs) that enable
the Library to develop custom interfaces to
all modules. APIs training and documen-
tation must be quoted as an option.

Source Code

If Vendor ceases to be in the information
mangement software business, or if the
Vendor should be declared bankrupt by a
court of competent jurisdiction, the Library
shall have the right to access, for its own
and sole use only, for maintenance use
only, one copy of the source code.

The library waives any claims to ownership
or part ownership in the licensed source
code or any modifications made to the
source code.

Hardware Requirement
Sever
Client

Network

Vendor must describe server platforms that
may be used with the proposed system.

Vendor must provide minimum
requirements for staff PC workstations.

The system must support a variety of TCP/
IP network configurations. (The Library
must provide actual network).

The system must have the ability to support
wireless LAN and WAN configurations
that support TCP/IP.
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Parameters

Descriptions

RDBMS/Applications/
Database Management

Industry Standards/Protocols

System must be available with the Library’s
choice of a Vendor-developed or vendor
independent relational database management
system.

Full-text indexing and a full-text database
search feature must be available to provide
easy retrieval of records.

The system must support the folowing
formats for bibliographic data : MARC 21,
UNIMARC, and CCF etc.

Record Formats

Vendor must list other national and
international standards with which the
proposed system complies.

7.39.50 Bath Profile

The system, both clients and server, must be
tully Z39.50 version 3 compliant and certified
for bath Profile Level 1 compliant, across all
Functional Areas defined in the Profile

Security/Access Control

The system must provide security at database,
workstation, and individual operator levels.
The system must provide secure access
control based upon unique user login, for
types of record (e.g., fund, order, and member)
as well as by function performed upon the
record (e.g., Display, Add, Edit, Delete.)
The system must check each user’s access
privileges at login, and automatically disable
or enable client functions (in real time) based
upon the user’s profile.

Services
System Implementation/
Data Migration

Vendor must facilitate migration of the
Library’s present databases to the proposed

system so that the system must be fully
operational on ‘Day One.’

Migration must include bibliographic records
(titles), items/copies, authority records,
circulation transactions (charges, bills, holds),
acquisitions (vendor, orders, funds), serials
(control, check in, chronology)
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Parameters

Descriptions

Vendor must agree that the Library and the
Vendor will mutually determine the details
of the final implementation plan.

Vendor must indicate any limitations or
qualifications to the format in which Vendor
must receive records in order to be migrated.
Vendor must include a “gap” file or another
process by which the databases may be
brought up to date during the interval between
export of the initial databases and completion
of system installation and training.

Training/Consulting/
Documentation

Vendor must provide a brief description of
training courses.

Vendor must list the number of training days
proposed, by type of training course (e.g.,
staff, administrative).

The Library must have the option of
videotaping training sessions for future library
staff training purposes.

Vendor must include a description of the
complete documentation package available
with the system.

The cost of one set of complete
documentation on all hardware devices, if
purchased from Vendor, and all system and
application software modules must be
included in the Vendor’s proposal.
Documentation updates for all appropriate
manuals must be provided on a regular basis
as additional capabilities, enhancements, or
improvements are made to the system.

Software Maintenance

The proposed system must carry a minimum
one year warranty under which software
maintenance must be provided without added
cost

Maintenance of proposed software must be
available from the Vendor on an annually
renewable contract basis.

25




Parameters

Descriptions

Vendor must provide a software maintenance
programme to include all future software
updates and system enhancements applicable
to system modules

Major system upgrades must be developed
and relesed annually, so the library will
receive the latest enhancements, regardless
of the version of Vendor’s system that the
library orginally installed.

Software enhancements must be made
available without further charge to all licensed
libraries maintaining an annually renewable
software support contract with Vendor.

Equipment Maintenance

The proposed system must carry a minimum
warranty (three years for server; one year for
any peripherals quoted) under which
equipment maintenance must be provided
without added cost.

Vendor must agree to place any required
service call for hardware related problems to
any maintenance subcontractor proposed.

1.10 Library Management Checklist

There are certain libraries who have already procured library management
software. It is responsibility of such library to evaluate the current system to a modern
client/server system. One library may have to change the system if responses to the
following questions are mostly negative.

Company

® Many years of dedicated experience in serving the technological needs of

libraries.

® Steady revenue growth

® (ustomer base representing libraries like the present one

® No “Legacy system”, i.e., the customers continue to use the original system
updated annually with the latest technological advances.
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Technology

® Choice of fully developed UNIX or Windows 2003 Server platforms
® Chioce of RDBMS

e Full-text bibliographic search facility

°

Centralized software and configuration management of all desktop clients in
the network

® FEasy windows wizards for all system administration functions
Flexibility
® Simple “interview wizards” to enable easy system setup and customization

® Unlimited size of parameter tables (Accession series, document formats, user
categories, document types etc)

® Facility for global changes for parameter tables
® Ability to establish additional fields
® Fully documented API

Management Reports
® A variety of report templates
® Additional reporting via API and SQL

® Graphical report interface

OPAC/Web Gateway
® OPAC with Internet access
® Facility for customization of OPAC

® Icon based search facilities

Digital Media Archive
® Simultaneous searching of all formats
® Full-text and natural language searching

® Object should be stored in their native formats.

Client Design

® Server based client profiles enabled individual profiles to be moved
automatically from one client PC to other PC

® C(lient are updated automatically with push technology

® (ustomization option for each user preferences.
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Cataloging/Authority Control

® 739.50 copy cataloging with automatic holdings posting to central network
like OCLC/INFLIBNET etc.

® Automatic generation of authority headings for all necessary access points.
Acquisition

® Pre--Processing in cataloguing

® Divides order amounts and percentages among funds

Serials

® SICI based check-in of issues

Circulation
® Automatic e-mail notices/alerts for fines, reserved copy collect notice etc.

® Phone notification for all notices

Approval Processing

® Library oriented computerized suggestion and approval facilities.
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1.11 Exercise

1. Discuss the benefits and barriers of library automation.
2. Describe functions of major modules of library automation activities.
3. Discuss basic library automation standards related to technology.
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Unit 2 O Computer Based Acquisition Control

Structure

2.0 Objectives

2.1 Introduction

2.2 Benefits

2.3 Infrastructure

2.4 Sub-systems and their Functions

2.5 Selection Criteria

2.6 Interfaces with Other Library Automation Sub-system
2.7 File Structure for Acquisition System

2.8 Exercise

2.0 Objectives

The objectives of the Unit are to illustrate :
® Rationale of computer based acquisition system
® Requirements for infrastructure
® Sub-system of a computer based acquisition system
°

File structures for acquisitions systems

2.1 Introduction

Libraries have automated acquisitions for a variety of reasons, including lowering
unit costs, improving services, speeding the order-cataloguing process, accessing
ordering and in-process information, collecting and organizing acquisition data, and
linking with other systems both inside and outside the library. Automated acquisition
system vary in complexity from order/receipt operations to fully integrated modules
that are interactive with library system, including such functions as cataloguing,
serials, circulation, and reserves.

The Acquisitions module must be fully integrated with all system modules and
must support an unlimited number of material types/formats, funds, vendors, orders,
claims and transactions, without added cost. The system must be dynamically updated
in real time to maintian the currency of all records and statistics.
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2.2 Benefits

The acquisition of documents (books/serials/fCD-ROM etc.) is an important
activity of any library. The acquisition function includes tasks that require human
judgment and routine/clerical works. Computer based acquisition can greatly improve
effectiveness and efficiency of library’s housekeeping operations. The benefits are :

® Reduce drudgery and error proneness of works, which are of routine nature.

® Enhance information sharing : It reduces data redundancy and ensures
consistency of data across the system

® Improve efficiency and timeliness : The various processes involved in the
acquisition function can be performed more effectively and efficiently in a
computer based acquisition system

® Provide various Management Information Reports : Provide valuable financial
and other inputs for management decision making.

® Monitor status of items/activities : computer based system facilitate effective
and efficient handling of claims, reminder, alert, receipt, cancellations, and
tracking of on-order items etc.

® Optimize staff time and efforts : In an automated system, routine clerical
works are left to the machine and thereby enable professional staff to
concentrate more on intellectual work and customer care.

2.3 Infrastructure

The infrastructure necessary for a computer based acquisition system include :
® Access to external databases and sources of information
e Internal files and Databases

2.3.1 Access to external databases and sources of information

Verification of bibliographic data of proposed books is an important activity
during acquisition. User supplied bibliograhhic data may not always be sufficient for
taking decisions and procurement. The bibliographical verification process facilitates
import of bibliographic data into the system. Such access leads to fuller and more
accurate records in the acquisition files and enhance the quality of catalogue.

The kind of external databases to be accessed depends on the nature of the library
and availability of resources. Another important decision in acquisition is whether to
depend on resource sharing arrangements to obtain access to the publication. Access
to the union catalogues of library networks/consortium or to OCLC becomes important
in such situations.
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2.3.2 Access to internal files and databases

In case of an integrated library automation environment, access to the following
types of internal files/databases is important for acquisition, notification to individual
requester, maintaining uniformity in entering author names, subject terms and
publisher name etc., and to avoid unitended duplicate acquistion by verification against
on-order and in-process files. The following files are examples of typical requirements :

Library’s Catalogue
User/Membership file
Exchange file
Currency Table
Budget file

Order file

O Current

O Historical

In-process file
Vendor/Publisher Directory
Authority Files

O Personal Name
Corporate Name
Subject

Publishers

Place Names

O O 0O O

2.4 Sub-systems of a Computer based Acquisition System
and their Functions

A computer based acquisition system is expected to perform certain managerial
and clerical functions. Systems are generally designed to manage regular orders,
exchanges, receipts, non-receipts, invoice processing etc. The Acquisitions module
must be fully integrated with all system modules and must support an unlimited
number of material types/formats, funds, vendors, orders, claims and transactions,
without added cost. The system must be dynamically updated in real time to maintain
the currency of all records and statistics. The selected functions of a computer based
acquisition systems are :
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2.4.1 Pre-order searching

During pre-order searching, the Acquistions module must allow staff to display
records by searching any word in any field of a bibliographic record. The system must

clearly display item status, including items with on-order status : items charged, on
hold, in the library stacks, etc. and detect multiple orders during the order creation
process.

2.4.2 Fund accounting

The Acquisitions module must allow :

Temporary freezing of funds with override capability

Freezing new order but permitting payment on outstanding orders
Freezing both new orders and further payment

Each fund to be subdivided (categorized) by up to five levels

Each subdivision to be used to group accounts together as an online
workstation query

Each subdivision to be used to group accounts together to report on cumulated
spending in the different categories

Remaining allocations to be carried over from one fiscal year to the next, if
desired

Creation of new accounts at any time
Input of an initial allocation when an account is first created
Update of an account at any time

Closing out an account at any time, so long as there are no outstanding
encumbrances against it

Multiple distribution methods, including :
O By library-defined holdings code directly to requestor’s address

O indirectly to requestor with shipment to library for processing

For each fund, the Acquisitions module must maintain the following information,
which must be available through online display, without the need to generate a report :

The original budget allocation

Amount of orders outstanding (encumbered)
Amount of orders paid, the free balance
Cash balance, the number of items on order

Number received
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® Number paid for
® Number of orders placed for the fund

2.4.3 Vendor Records

The Acquisitions module must support an unlimited number of vendor records,
accessible by vendor name (complete), vendor name (truncated), and vendor code. The
vendor record must include at least order and remittance addresses, library-supplied
vendor claim period indicator, and performance statistics.

The vendor file must include performance statistics updated automatically and in
real time, available online and through reports that includes, but is not limited to :

® Average receipt period in days
Number of claims sent
Number of copies cancelled
Number of copies claimed
Total amount ordered

Amount encumbered

Amuount invoiced

Amount paid

Total number of orders
Number of copies not received
Number of copies paid
Average order price

Average price paid
Supply times

Vendor records must support up to three distinct addresses per vendor, such as
ordering, service, and marketing, and also provide notes/comment fields for Library
staff.
2.4.4 Selection Records

The Acquisition module must support selection lists with access controlled by user
login and password. It facilitates online approval management of resource selection
procedures. It should automatically link purchase requests to items contained in a
selection file, which can be hidden from public view and made accessible only to
authorized users.

2.4.5 Order Records/Invoice Records

Selection lists that, when approved, can be used to create actual orders for
Ordering/invoicing. The Acquisitions module must support an unlimited number of
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order records. Order records must be searchable by bibliographic information,
including item ID. Orders must be searched, browsed, or exactly matched by order
ID, author, call number, periodical title, series, subject, title and title control number.
Packing list and requisition numbers must also be searchable. Order line searching
must also supported. Acquisitions staff must be able to specify the fiscal cycle and
acquisitions to search. The Acquisitions module must :

® Prevent assignment of duplicate order numbers, whether entered manually or
assigned automatically

Support electronic submission of orders
Support electronic data interchange (EDI)
Accommodating multi-institutional and multi-fund shared acquisitions

Automatically determine how to handle a partial receipt of ordered items,
based upon Library policies.

Support an unlimited number of invoice records.

® Facilitate search and retrieve invoices by : invoice ID and optionally, a vendor
ID, or a check number. Staff must be able to specify whether to display
summary information, extended information, amounts, dates, and/or numbers
associated with invoices.

® Link order records to the corresponding bibliographic record
Report the current status of any and all titles ordered or received

Use status information to signal for a variety of activities, such as produce
purchase order, delete order, produce open order report, etc.

® Enable an authorized operator to access orders through the catalogue, vendor,
account, and requestor

® Support MARC record order.

2.4.6 9XX Ordering

Acquisitions module must enable the Library to download MARC records (via
the web) from materials vendors and use the imported records to create orders
automatically within the Acquisitions module. Vendor must describe how it supports
9XX ordering for vendors and must specify which MARC tags can be used as the
source for order data.

2.4.7 Electronic Data Interchange (EDI)

System must enable libraries to use advanced electronic data interchange (EDI)
and X12 transaction set technology to manage their interactions with vendors and
suppliers. A number of groups and organizations have proposed or implemented EDI
messaging for acquisitions. Some of the benefits associated with implementing EDI-
based messaging include :
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Reduction in manual labour and paper processing required

More timely shipment and delivery of orders items

Improvement in the availability of price information, particularly for serials
More efficient invoicing and payment procedures, as keying of data is avoided

More timely information can reduce the number of claims required, particularly
for serials

While considerable gains have been made in developing the standardized formats
necessary to support EDI-transactions for the purchase of books and serials, the
implementation of EDI-based systems has been slower than anticipated. The following
outlines some of the obstacles that may be slowing the adoption of EDI by libraries
and the book and serial sector.

2.4.7.1 Organizational/Attitudinal barriers

® Disparate User Community : In order to purchase materials, libraries must
interact with a very diverse group of partners that includes publishers,
wholesalers, subscription agents and automated library system vendors. As
each of these groups has different interests and objectives, bringing these
groups together to work toward a common goal represents a significant
organizational challenge. Without the co-operative efforts of this community,
it is difficult to attain the support necessary to move toward EDI implementation.

® Acquisitions is sometimes less a priority than other areas of library operations.
Acquisitions are often considered a ‘housekeeping’ function that may be less
a priority than patron-oriented services such as reference and circulation.
When decisions are made to fund automation projects, the acquisitions
function has traditionally been given a low priority. This situation may
improve has many of the other library processes are now supported by well-
developed automated systems. This could help to shift the priority towards
automating the acquisitions process.

® Organizational Challenge for Libraries : Implementing an EDI-based
acquisitions function may require libraries to alter the work flows patterns in
the acquisitions department, train staff in new procedures and acquire staff
with systems training to maintain the new system. This requires considerable
planning and coordination on the part of library management.

® Lack of Education : Education is required on the part of both librarians and
members of the book and serial industry. They require a basic understanding
of the existing EDI standards and the benefits which can be accrued through
EDI implementation. While progress has been made in this area, these efforts
must continue. Education is important in order for librarians to specify their
requirements for EDI-based systems to the vendors of library automated
systems.
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2.4.7.2 Technical Barriers

® Reliance on other parties to develop supporting software : For the most part,
libraries do not have the expertise to develop software to support their
operations, so they are dependent on library software vendors to develop the
supporting software. Software vendors, on the other hand are often reluctant
to invest in product development for an uncertain market.

® Automated library systems tend to be based on proprietary architectures : The
tight integration of existing library applications with proprietary architectures
often makes it difficult to integrate these systems with EDI interfaces such
as translation software without the assistance of the system vendor. The library
is again dependent on the vendor’s priorities and time scales in order to begin
operations.

® Adding EDI-capabilities to existing systems : Integrated library systems tend
to have a single database that underlies all operations and users are connected
to various views of the database. It may be difficult to integrate the EDI data
with existing database.

Other library operations involving communication with external systems include
invoicing and payment activities. Libraries receive invoices and generally process
them for payment by confirming the details, i.e that the items invoiced have actually
been received. Often, however, the library does not actually make the payment. Instead
a centralized finance function within the library or within a larger organization such
as a university or a municipal government is actually responsible for allocating and
transferring funds. The library is thus often involved in a complex set of transactions
between invoicer, purchaser and payer. These transactions are normally asynchronous
and thus lend themselves for consideration as candidates for EDIL

2.4.8 Claiming/Cancellation of Orders

The Acquisitions module must be able to automatically generate a claim/
cancellation letter to the appropriate vendor regarding copies/volumes canceled and
the reason. The Acquisitions module must be able to transmit claims and cancellations
via letter, email, or X12.

If an order passes its library-defined ‘date to claim’, the system must automatically
add a claim segment to the appropriate outstanding line items on the order. Each claim
segment must include a claim reason, number of copies claimed, times claimed, part
or volume claimed (for multi-part items), date mailed, vendor response, date of vendor
response, and claim status (OPEN, RECEIVED, CANCELLED.) The system must
update elements in the claim segment automatically.

2.4.9 Currency control
The Acquisitions module must support currency control (order records from
vendors who require another nation’s currency.) The currency control feature must
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automatically calculate foreign currency purchases in local currency and allows the
Library to maintain currency exchange tables. Exchangs table should be at Library’s
discretion. An unlimited number of currencies must be supported.

® Payment

Claiming
® Cancellation of orders
® Routing
® Statistics and report compilation. Acquisitions statistics must be available in

real-time as well as by statistical report(s).

2.5 Criteria for Selection of System

As a minimum, automated acquisition system should perform the same activities
required in a manual acquisition system but with added requirement that the system
perform these operations more efficiently. When selecting a system, librarian should
consider the following points :

® The size of the system, that is, whether or not it will handle the required
number of orders, funds etc.

The cost of installation and maintenance
Compatibility with other system

Functions, that is, whether it offers the functions required

Ease of operations

® Evaluation of its performance in live situation, if possible

2.6 Interface

An integrated system recognizes that each of the subsystems is closely related to
other subsystems. Each of the function modules needs to provide interfaces to other
subsystems, it means exchange of data and utilization of common resources (Acquisition
and Serials Control share same vendor database, Acquisition and Circulation share
same member database). The acquisition subsystems should have interfaces to the
following areas :

® (ataloguing
e OPAC

® (irculation system

2.7 File Structure

Several factors have to be considered while designing a computer based acquisition
system in an integrated environment. Certain decisions, like the following ones, have
to be taken in advance :
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® Files to be maintained
® Data elements in the records of each file
® Record format and media

The system flow chart below may have to be revised depending on the local
procedure and/or mode of procurement etc. However, it is evident that information/
data flows both ways, and different types of relations exist. For example in

® Suggestion-Approval Phase : User may suggest a book and the library
committee decision may be conveyed to the user. The library may request the
user to supply additional information. That is, data is flowing both ways.

® Anuser may request only one book [one to one relationship], s/he may request
more than one book [one to many relationship]

® However, different users may request more than one book [many to one
relationship].

® A vendor may supply books and serials [one-to-many relationship].

In an integrated system, same file can be used in more than one module. For
example, Acquisition and Serials Control Systems will share the same vendor file.
The user file will be shared by the Circulation Control System and Acquisition Control
System. Hence, all aspects of possible applications and corresponding data requirements
must be taken into account at time defining database structure. Computer based
acquisition module will have same module specific files and will access certain
common files. In an integrated system acquisition control system, the following files
may be maintained and/or accessed :

Member
Vendor

Order

Budget
Currency
Exchange Rate
Bibliographic
Suggestion
Approval
Invoice

Subject

The following table is an illustrative example of required data files with individual
data elements :
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Member File Exchange File Order File
e Name e Currency Order Number
e Position e Conversion rate Order Date
e Member-1D e Date Bibliographic Item
Code
® Address Vendor-1D
e Contact Address Copies
Vendor File Invoice File
® Name e Invoice Number
e Vendor-ID e Invoice Date
® Address ® Invoice Currency
e Contact Deatails ® Invoice Amount
e Contact Person e Vendor-ID
e Payment Details
Budget File Subject File
e Budget Title e Subject Terms
e Budget Code ® Subject Code
e FinancialYear
e Allocation
e Expenditure
® Balance
Currency Bibliographic File
® Name e Bibliographic Item Code
® Currency-Code e Other elements are based
on Standard Cataloguing
Code like AACR2R etc]
Suggestion File Approval File
e Bibliographic Item Code| ® Suggestion ID
e Member ID e Approval ID
e Budget Code e Bibliographic Item Code
® Suggestion ID e Budget Code
® Price ® Order Type
e Date e Vendor Code
e Copies e Date
® Recommendation ® Price
e Copies
® Recommendation
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The data that is collected and stored in the different files is used by routines of
the software to perform various operations and processes : marinating suggestion file,
provision for online access to suggestion file for approval, placement orders and
monitoring supply of ordered items etc.

The system flow chart of a typical acquisition system is shown in the following
figure.

Members suggest documents. Data is stored
in Suggestion File Process (Accessioning, cata-
|3 loguing and classifying etc)

N Inform member about arrival
T of the requested books

Pre-order verification takes place. Staff adds Budget Code/

Subject & missing bibliographic data, if any. Periodically T

generate list for approval. May intimate user that book is

already available

)

Library receives Apporved List. Add Vendor
s

Approved items moved into Order File with
additional data, if essential

I

i
Vendor supply documents. Staff searches the Order File
for the record of the book received
N

A
On verification, the receipt of the book is formally
recorded with necessary details.

I

AN

T

Process invoice on verification of prices, currency,
exchange rate etc.
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2.8 Exercise

L.

Identify the common elements between manual and automated acquisition

system.

Discuss the importance of different infrastructure for implementing computer
based acquisition system.

Identify salient functions of an computer based acquisition system.
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Unit 3 O Computer Based Cataloguing and
Character Encoding

Structure
3.0 Objectives
3.1 Introduction
3.2 Benefits
3.3 Infrastructure
3.4 Subsystems and their Functions
3.5 Standardization/MARC Format
3.6 File and Data structures
3.7 Character Encoding
3.7.1 ASCII
3.7.2 ISCII

3.7.3 UNICODE
3.7.4 GIST Card

3.8 Exercise

3.0 Objectives

The objectives of the Unit are to :

Examine functions of computer based cataloguing

Review standardization of bibliographic and related standards

Examine data structures of the catalogue database

Identify subsystem and corresponding functions of each subsystem in integrated
computer based library management system

Study various character encoding systems

3.1 Introduction

The catalogue is the most valuable surrogate to information resources of a library.

It can easily be developed as a byproduct of the computerized acquisition system. The
primary purposes of the catalogue are to :

Provide easy and efffective access to the library’s collection

Enable rapid and effective retrieval of information as per request of the user.
Maintain accuracy, completeness and consistancy in description of library
resources

Enable cooperative collection development programmes.
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3.2 Benefits

Cataloguing, classification and subject indexing are cost intensive processes in
a library. These are done by highly trained professional. The rationale of computer
based cataloguing are :
® Computer based cataloguing can reduce the cost of cataloguing. This is
primarily possible through sharing of catalogue records in a consortium and
importing cataloguing data from library utilities like OCLC and/or other
cooperative networks (INFLIBNET/DELNET—strictly speaking such facilities
are not yet available from any network in India)

Enable integrating Internet resources in a library’s catalogue.
Provide remote access to the library catalogue.

Reduce unnecessary duplication in intellectual cataloguing efforts.

Generate spine labels and catalogue cards etc.

However, computer based cataloguing can provide the greatest benefits when the
concerned library resolves to adhere to international standards-MARC 21,ISO 2709,
7239.50 and ISO ILL protocols etc.

3.3 Infrastructure

For a computer based cataloguing system, the necessary infrastructures are as
follows :

® Access to external cataloguing resource databases
® Access to internal databases and files
3.3.1 Access to External Databases

The kind of external databses that are useful to have in computer based cataloguing
system are sources of original catalogues and authority data. These databases may be
on the Internet, CD-ROM, available in library utility like OCLC. Access to these
databases may be free or may need membership.

Even if a library decide to do the original cataloguing, access to standard authority
files of personal names, corporate names, conference names, serials, geographic name,
language code etc. will be immensely helpful in maintaining consistancy in the library
catalogue. The Library of Congress authory files are freely searchable on the Internet.

Access to machine-readable thesaurus or list of subject headings during the
cataloguing process would help cataloguers. However, not all integrated library
automation software, which are available in India, provide such tools.
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3.3.2 Access to Internal Databases/Files

In absence of access to external authority files, a library must be able to create
its own authority files for personal names, corporate names, conference names, subject
terms etc. Such authority files should be created and updated as an integral part of
the cataloguing process.

Cataloguing module must have access to the OPAC so that the cataloguers may
verify important data to ensure consistancy, accuracy and completeness of the
catalogue.

3.4 Subsystems and their functions

A computer based cataloguing system can be broken down into several subsystems
based on the functions. A typical computer based cataloguing system will have the
following functional subsystems :

Subsystems Description/Functions

Bibliographic Control/ | @ It must allow records for any type of material in
Cataloguing system any format to be created, migrated, searched and
displayed, modified, exported, and deleted.

® Changes resulting from MARC format integration
must be accommodated without reprogramming.

® (ataloguing wizards should streamline the
process of adding a brief title record, editing
existing titles, duplicating an existing title,
removing title, call number/volume or copies,
creating and editing call number/volume records,
adding or editing copies (includes global edits),
offering authority control options, linking order
line holdings to titles, capturing and editing
records from Z39.50 sources using a Z39.50
copy cataloguing client.

® When removing a title, call number, and/or item
record, the Bibliographic Control/Cataloguing
module must alert staff if a bill or hold is
associated with the material. Staff must be able
to immediately investigate the open transaction,
without closing the removal process.
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Subsystems

Description/Functions

When using the Bound-with process to link
bibliographic descriptions for items bound
together, the Bibliographic Control/Cataloguing
module must use parent and child call number
records. A child call number with copies must
not be bound with a parent call number. A child
call number must be linked to only one parent,
but staff must be able to link a parent call
number to an unlimited number of child call
numbers.

In the transferring title, call number/volume,
and/or copies process, authorized staff must be
able to transfer all copies to an existing call
number, transfer only selected copies, transfer all
volumes, transfer only selected volumes, remove
a title automatically after staff elect to transfer
the last copy or volume to a new title, search and
display bibliographic information without exiting
the transfer process.

Items on reserve or in transit must not be
transferred. Inactive, available title-level holds
linked to a call number must also block the
transfer. The Bibliographic Control/Cataloguing
module must alert staff to such exception
conditions when staff attempt to transfer records.

At Library staff’s discretion, records may be
hidden from public user display at the title level
(to hide bibliographic data and all associated
items), the call number level (to hide selected
volumes and all associated copies), item level (to
hide selected copies), or by assigning the item to
a “shadowed” location.

It must support MARC format error checking,
including error checking (tags, indicators, and
subfields) for all formats.

A utility should verify uniform resource locator(s),
or URLs, catalogued within MARC 856
bibliographic fields.
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It must support creation, editing and maintenance
of Community Information records in the MARC
Format for Community Information and in a locally
developed format.

It must include a Z39.50 Copy Cataloguing Client
that can capture bibliographic records from any
7.39.50 bibliographic resource.

Authority Control

Link all authority-controlled bibliographic headings
with corresponding authority records through an
ANSI-standard thesaurus.

It should include a machine-proposed authority
feature based upon the Standard for Machine-
Proposed Authority Records (http://www.loc.gov/
catdir/pcc/strawn. html) developed for the
Programme for Cooperative Cataloguing, which
must generate a new authority record with reasonable
values in the fixed field and 001, 005, 040, 1XX,
and 670 entries (plus the 022 and 642-646 entries
for a series heading). These values must be
automatically generated based on the information
in the bibliographic record being validated.

It must enable the system administrator to specity
whether entry of bibliographic data which does not
match an authority record must result in rejection
of the input, or in a warning, in which case the
system must display a browse list of possible
authority headings from which the operator may
choose by clicking the desired heading to replace
the unauthorized heading in the bibliographic record,
automatically flag the unauthorized entry for later
display, review, and/or printing.

It must support multiple authority files, including
separate authority indexes for LC name and subject
headings, NLM subjects, or other locally-defined
indexes.

It must enable the Library to define an unlimited
number of authority formats or types, and to
specify the bibliographic fields and subfields
addressed by each authority record type through
policy configuration.
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It must automatically generate appropriate See and
See Also references from authority records for use
in the online catalogue.

At the Library’s discretion, the Authroity Control
module must be configured either to display cross-
references but not to verify headings, or to display
cross-references and also to verify headings.

Reports

It must be fully-integrated with all other system
modules, and provide a comprehensive suite of
library-customizable report templates.

It must enable an authorized operator to schedule
production of report output at a specified date and
time and on a regular periodic basis, such as daily,
weekly, monthly, and at pre-specified times.

It must enable an authorized operator to view
completed reports on screen or to e-mail or print
the report, at the operator’s convenience.

On any database reports involving materials, such as
new accessions lists, shelf lists, high/low circulation
lists, and bibliographics, the operator can select
items for inclusion based on any combination of
bibliographic information (using full Boolean word
and phrase searching) and on any combination of
control information, for example collection, current
status, number of circulations, number of holds,
classification, and accessions date.

It must enable an authorized operator to specify the
starting date-and-time and ending date-and-time
that the report is to cover on reports involving
historical data.

The fully-integrated Reports module must use the
same user interface as other modules. The Reports
module must provide lists, counts, and statistical
reports for each purchased module, provide row,
column, and grand totals in applicable reports,
provide reports for all record types within the
proposed system, track statistical and management
information by counting various staff proceses to
measure productivity, identifying items which are
likely candidates for weeding, or tracking fund
information for budgeting, perform housekeeping
tasks by changing the status of groups of users, or
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removing users or items in batches when necessary,
allow authorized operator(s) to select, customize,
name, save and schedule reports, allow staff to
display and/or e-mail finished reports, employ an
easy, point-and-click interface with dropdown menus
for report criteria selection inventory.

® The Circulation module must support marking items
‘used’ in-house for statistical reporting. If an item
has a special status (charged, on hold. in transit),
a glossary must appear next to the item for displaying
more item information.

® The Circulation module must support the creation of
a shelf list from inventory data in report output. Also,
staff must be able to list inventory by item number
in a report.

® The Circulation module must support the use of
portable inventory scanners, provided the Vendor’s
software is loaded to the Library’s portable scanners.

3.5 Standardization/MARC format

Bibliographic Standards Development is a key element in the Library’s cataloguing
strategy. Standardization facilitates the exchange of bibliographic records between
cataloguing agencies, thereby producing better, faster, cheaper catalogues. The following
Table explains the types of standards involved in a computerized library environment.

Cataloguing Standards

Exchange Formats

MLIS (P-6)—4

Enabling Library to share catalogue records with other
libraries, both in the country and overseas. AACR (Anglo-
American Cataloguing Rules, 2nd edition) is a major
international standard for the cataloguing of all types of
materials collected by general libraries. The family of
International Standard Bibliographic Descriptions (ISBD)
specifies the requirements for description and identification
of information resources.

Formats are used to transfer data in a structured form.
Exchange formats were developed in parallel with the
development of computers and other electronic storage
devices to facilitate the transfer of bibliographic data
between computer systems.

49



The MARC 21 formats are standards for the representation
and communication of bibliographic and related information
in machine-readable form. The Library of Congress in
consultation with various user communities maintains the
MARC 21 formats.

The primary purpose of UNIMARC is to facilitate the
international exchange of data in machine-readable form
between national bibliographic agencies. UNIMARC
may also be used as a model for the development of new
machine-readable bibliographic formats.

Name Authority Control ~ Authority Control is the process of establishing and
maintaining consistency in headings in a bibliographic
file by means of an authority file.

Subject Access The use of a standardized system of subject headings
allows compatible access by subject across different files
and catalogues. In libraries document classification
enables ordering of material in a helpful way on open
shelves, browsing and retrieval of related items in
catalogues, meaningful arrangement in subject indexes
and bibliographics, analysis of the collections, and
increasingly provides structural tools for mapping and
organizing Web resources.

3.5.1 Needs for Standardization

In the library context, standards mean a set or code of rules established by national
and international organizations for the purpose of bibliographic control, including
those providing for the unique identification of bibliographic items, such as the
International Standard Book Number and International Standard Serial Number; the
uniform description of items, such as the International Standard Bibliographic
Description; and the exchange of bibliographic records by means of a bibliographic
exchange format, such as MARC (Machine Readable Cataloguing) format.

With the steadily increasing need for information, and the new technical
capabilities for handling it, standardization becomes increasingly important-to ensure
greater effectiveness of information services in all countries and the use of information
and information systems across national, regional and institutional borders.
Standardization, therefore, is aimed at achieving uniformity and it serves, in the end,
as a quality control tool. Library catalogues which are produced under a certain
standard cataloguing code can guarantee a certain level of information retrieval
success, because that standard will ensure a certain level of quality so that the record
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will be sufficiently complete and will be consistently arranged and hence that the content
and the location of the record will be predictable.

A library could devise its own method of organizing the bibliographic information,
but it would isolate the library, limit its options, and create much more work for itself.
Using the MARC standard prevents duplication of work and allows libraries to better
share bibliographic resources. Choosing to use MARC enables libraries to acquire
cataloguing data that is predictable and reliable. If a library were to develop a “home-
grown” system that did not use MARC records, it would not be taking advantage of
an industry-wide standard whose primary purpose is to foster communication of
information.

Using the MARC standard also enables libraries to make use of commercially
available library automation systems to manage library operations. Many systems are
available for libraries of all sizes and are designed to work with the MARC format.
Systems are maintained and improved by the vendor so that libraries can benefit from
the latest advances in computer technology. The MARC standard also allows libraries
to replace one system with another with the assurance that their data will still be
compatible.

3.5.2 Development of Exchange Format

MARC is the acronym for Machine-Readable Cataloguing. It provides the
mechanism by which computers exchange, use, and interprets bibilographic information,
and its data elements make up the foundation of most library catalogues used today.
This general description, however, is rather misleading, as MARC is neither a kind of
catalogue nor a method of cataloguing. In fact, MARC is a short and convenient term
for assigning labels to each part of a catalogue record so that computers can handle it.
While the MARC format was primarily designed to serve the needs of libraries, the wider
information community as a convenient way of storing and exchanging bibliographic
data has since embraced the concept.

3.5.2.1 Importance of MARC

The information from a catalogue card cannot simply be typed into a computer to
produce an automated catalogue. The computer needs a means of interpreting the
information found on a cataloguing record. The MARC record contains a guide to its
data, or little “signposts,” before each piece of bibliographic information.

The place provided for each of these pieces of bibliographic information (author,
title, call number, etc.) is called a “field.” The records in simpler computer files
sometimes have a fixed number of fields, and each field contains a fixed number of
characters. However, to allow proper cataloguing of books and other library items, the
best file structure allows for records with an unlimited number of fields and unlimited
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field lengths. This flexibility is necessary because not all titles are the same length. Some
books are part of a series, requiring a field for that information, while others have no
series statement. And audiovisual items have much longer physical descriptions than
do most books.

The computer cannot expect a certain type of information to begin and end at the
same position in every bibliographic record. The statement of responsibility will not
always begin with the 45th character of the record and end at the 107th position, for
example. Therefore each MARC record contains a “table of contents” to the record,
according to a predefined standard.

If a bibliographic record has been marked correctly and saved in a computer data
file, computer programmes can then be written to punctuate and format the information
correctly for printing a set of catalogue cards, or for displaying the information on
a computer screen. Programmes can be written to search for and retrieve certain types
of information within specific fields, and also to display lists of items meeting the
search criteria.

3.5.2.2 Development of MARC21

The original MARC format was developed at the Library of Congress in 1965-
66 leading to a pilot project, known as MARC-I, which had the aim of investigating
the feasibility of producing catalogue data in machine-readable form. Similar work
was in progress in the United Kingdom where the Council of the British National
Bibliography had set up the BNB MARC Project with the objective of examining the
use of machine-readable data in producing the printed British National Bibliography
(BNB). These parallel developments led to Anglo-American cooperation on the
MARC-II project, which was initiated in 1968.

Despite cooperation there emerged several versions, €.g. UKMARC, INTERMARC
and USMARC, whose paths diverged owing to different national cataloguing practices
and requirements. Since the early 1970s an extended family of more than 20 MARC
formats has grown up. Differences in data content means that editing is required before
records can be exchanged.

One solution to the problem of incompatibility was to create an international
MARC format (UNIMARC), which would accept records created in any MARC
format. So records in one MARC format could be converted into UNIMARC and then
be converted into another MARC format. The intention was that each national agency
would need to write only two programmes-one to convert into UNIMARC and one
to convert from UNIMARC-instead of one programme for each other MARC format,
e.g. INTERMARC to UKMARC, USMARC to UKMARC etc.
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MARC-II established certain principles, which have been followed consistently
over the years. MARC-II was to prove instrumental in defining the concept of MARC
as a communication format. In general terms, the MARC communication format is
intended to be :

¢ Hospitable to all kinds of library materials

¢ Sufficiently flexible for a variety of applications in addition to catalogue
production

¢ Usable in a range of automated systems

MARC-I dealt mostly with books. However, MARC II was planned to cover all
types of materials including books and monographs. During 1970-1975, documentation
was issued for other materials i.e. in 1972 films; in 1973 serials, maps and French
books; in 1975 records for German, Spanish, and Portuguese material were covered.

MARC became USMARC in the 1980s and MARC21 in the late 1990s. MARC21
is not a new format. After having discussions and making minor changes to both
formats that accommodated USMARC and CAN/MARC users’ specific needs, the
USMARC and CAN/MARC (Canadian MARC) formats were “harmonized” into
MARC21 in 1997. The Network Development and MARC Standards Office at the
Library of Congress and the Standards and the Support Office at the National Library
of Canada maintain the MARC21 formats. Input for development is provided by
MARC21 users from around the world, including libraries, library networks and
utilities, and library system vendors.

The MARC21 Format for Bibliographic Data is designed to be a carrier for
bibliographic information, such as titles, names, subjects, notes, publication information,
and physical descriptions of items. The MARC2I Format for Bibliographic Data
contains data elements for the following types of material :

¢ Books- textual items, monographic in nature, that are in bound book,

electronic, or microform.
¢ Continuing resources- textual items with a recurring pattern of publication,
e.g., periodicals, newspapers, and yearbooks.

¢+ Computer files- Computer software, numeric data, computer-oriented
multimedia, online systems or services. Other types of electronic resources
are coded for their most significant aspect, such as textual (“books” or
“serials”), cartographic (“maps”), etc.

¢ Maps- all types of cartographic materials, including sheet maps and globes

in printed, manuscript, electronic, and microform.

¢  Music- printed and manuscript notated music

¢ Sound recordings- nonmusical sound recordings and musical sound recordings.
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*

*

Visual materials- images and objects, e.g., projected media, motion pictures,
two-dimensional graphics, three-dimensional artifacts, naturally occurring
objects.

Mixed materials- primarily archival and manuscript collections of a mixture
of forms of material.

MARC21 is an implementation of the American national standard, Information
Interchange Format (ANSI Z39.2) and its international counterpart, Format for
Information Exchange (ISO 2709). These standards specify the requirements for a
generalized interchange format that will accommodate data describing all forms of
materials susceptible to bibliographic description, as well as related information. The
five MARC21 communications formats are widely used standards for the representation
and exchange of bibliographic, authority, holdings, classification, and community
information data in machine readable form. The five MARC21 communication
formats are :

*

Bibliographic Data : It contains format specifications for encoding data
elements needed to describe, retrieve, and control various forms of bibliographic
material. The MARC21 Format for Bibliographic Data is an integrated format
defined for books, serials, computer files, maps, music, visual materials, and
mixed material. With the full integration of the previously discrete bibliographic
formats, consistent definition and usage are maintained for different forms of
material.

Authority data : It contains format specifications for enconding data elements
that identify or control the content and content designation of those portions
of a bibliographic record that may be subject to authority control.

Holdings Data : It contains format specifications for encoding data elements
pertinent to holdings and location data for all forms of material.

Classification Data : It contains format specifications for encoding data
elements related to classification numbers and the captions associated with
them. Classification records are used for the maintenance and development
of classification schemes.

Community Information : It provides format specifications for records
containing information about events, programmes, services, etc. So that this
information can be integrated into the same public access catalogues as data
in other record types.

The standards present a generalized structure for records, but do not specify the
content of the record and do not, in general, assign meaning to tags, indicators, or
data element identifiers. Specification of these elements is provided particular
implementations of the standards.
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3.5.2.3 Organization of MARC21 Record
A MARC record is composed of the following three elements :

® Record structure : is an implementation of ISO 2709, Information and
Documentation-Format for Information Exchange.

o Content Designation/Tagging : is the set of tags and codes that identifies
and further characterize the data elements within a record and support the
manipulation of the data content.

e Data content of the record. The content of the data elements that comprise
a MARC record is usually defined by standards outside the formats, such as
cataloguing rules, classification schemes, subject thesauri, code lists, or other
conventions used by the organization that creates a record. The content of
certain coded data elements (e.g., the Leader, and field 008) is defined in the
MARC formats themselves.

3.5.2.3.1 Record Structure

MARC is a specific implementation of ISO 2709, an international standard that
specifies the structure of records containing bibliographic data. It specifies that every
bibliographic record prepared for exchange conforming to the standard must consist
of a:

¢ RECORD LABEL : consisting of 24 characters

¢+ DIRECTORY consisting of a 3-digit tag of each data field, along with its
length and its starting character position relative to the first data field,

¢ DATA FIELDS of variable length, each separated by a field separator,

The record layout is as follows :

| Record Label | Directory Data Fields Record Terminator

ISO 2709 further specifies that the data in fields may optionally be preceded by
indicators and subdivided into subfields.
Record Label

It is the first field in all MARC records. ISO 2709 prescribes that each record
start with a 24-character Record Label. This contains data relating to the structure of
the record, which are defined within the standard ISO 2709, and several data elements
that are defined for this particular implementation of ISO 2709. These implementation-
defined data elements relate to

® The type of record,
® Its bibliographic level and position in a hierarchy of levels,

® The degree of completeness of the record.
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The data elements in the Record Label are required primarily to process the record
and are intended only indirectly for use in identifying the bibliographic item itself.
A key data element in the Record Leader is the type of item being described in the
record. It identifies the following item types.

Language (textual) material Nonmusical sound recording

Manuscript (textual) language Musical sound recording

Material

Computer file Projected medium

Cartographic material Two-dimensional non projectable graphic

Manuscript cartographic material ~ Three-dimensional artifact or natural objects
Notated music Kit
Manuscript music Mixed material

Directory

A directory entry in MARC21 is made up of a tag, length-of-field, and field
starting position. The directory begins in character position 24 of the record and ends
with a field terminator. It is of variable length and consists of a series of fixed fields,
referred to as “entries.” One entry is associated with each variable field (control or
data) present in the record. It contains a series of entries that contain the tag, length,
and starting location of each variable field within a record. Each entry is 12 character
positions in length. The Directory entry for the Record Control Number (001) appears
first. Subsequent entries for variable data fields follow, arranged in ascending order
according to the first character of the tag. The stored sequence of the variable data
fields in a record is not necessarily the same as to the order of the corresponding
Directory entries. The Directory ends with a field terminator character.

Each directory entry is 12 characters in length; and it is represented schematically
below. The numbers indicate the character positions occupied by the parts of the entry.

Structure of a directory Entry in MARC 21 Records

TAG LENGTH_OF FIELD STARTING_CHARACTER_POSITION
00-02 03-06 07-11

Tag (character positions 00-02), consists of three ASCII numeric characters or
ASCII alphabetic characters (uppercase or lowercase, but not both) used to identify
or label an associated variable field. The MARC 21 formats have used only numeric
tags. The tag is stored only in the directory entry for the field; it does not appear in
the variable field itself.

Length of field (character positions 03-06), contains four ASCII numeric
characters which give the length, expressed as a decimal number, or the variable field
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to which the entry corresponds. This length includes the indicators, subfield codes, data
and field terminator associated with the field. A field length number, of fewer than four
digits, is right justified and unused positions contain zeroes (zero fill).

Starting character position (Character positions 07-11), contains five ASCII numeric
characters which give the starting character position, expressed as a decimal number,
or the variable field to which the entry corresponds relative to the base address of data
of the record. A starting character position, of fewer than five digits, is right justfied
and unused positions contain zeroes (zeor fill).

Order of entries, Directory entries for control fields precede entries for data fields.
Entries for control fields are sequenced by tag in increasing numerical order. Entries
for data fields are arranged in ascending order according to the first character of the
tag, with numeric characters preceding alphabetic characters.

Variable-Fields

The variable fields follow the leader and the directory in the record and consist
of control fields and data fields. Control fields precede data fields in the record and
are arranged in the same sequence as the corresponding entries in the directory. The
sequence in which data fields are stored in the reocrd is not necessarily the same as
the order of the corresponding directory entries.

Control Fields in MARC 21 formats are assigned tags beginning with two zeroes.
They are comprised of data and a field terminator; they do not contain indicators or
subfield codes. The control number field is assigned tag 001 and contains the control
number of the record. Each record contains only one control number field (with tag
001), which is to be located at the base adress of data.

Data fields in MARC21 formats are assigned tags beginning with ASCII numeric
characters other than two zeroes. The tag is stored in the directory entry for the field,
not in the field itself. The data in a MARC 21 record is organized into fields. Such
fields contain indicators and subfield codes, as well as data and a field terminator.
There are no restrictions on the number, length, or content of data fields other than
those already stated or implied, e.g., those resulting from the limitation of total record
length. The variable fields follow the leader and the directory in the record and consist
of control fields and data fields. The structure of a data field is shown schematically
below.

Structure of a Variable Data Field in MARC 21 Records
INDICATOR_1 INDICATOR_2 DELIMITER DATA_ELEMENT_IDENTIFIER_1
DATA_ELEMENT_1 . . . DELIMITER DATA_ELEMENT_IDENTIFIER_n
DATA_ELEMENT_n FT
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Indicators are the first two characters in every variable data field, preceding any
subfield code (delimiter plus data element identifier), which may be present. Each
indicator is one character and every data field in the record includes two indicators,
even if values have not been defined for the indicators in a particular field. Indicators
supply additional information about the field, and are defined individually for each
field. Indicator values are interpreted independently; meaning is not ascribed to the
two indicators taken together. Indicators may be any ASCII lowercase alphabetic,
numeric, or blank. A blank is used in an undefined indicator position, and may also
have a defined meaning in a defined indicator position. The numeric character 9 is
reserved for local definition as an indicator.

Subfield codes identify the individual data elements within the field, and precede the
data elements they identify. Each data field contains at least one subfield code. The
subfield code consists of a delimiter followed by a data element identifier. Data
element identifiers defined in MARC21 may be any ASCII lowercase alphabetic or
numeric character. In general, numeric identifiers are defined for data used to process
the field, or coded data needed to interpret the field. Alphabetic identifiers are defined
for the separate elements which consitute the data content of the field. The character
9 and the following ASCII graphic symbols are reserved for local definition as data
element identifiers :

V" #$% & O %+, -./:,<=>2{}_A"~[]\

A data field may contain more than one data element, depending upon the
definition of the field. The last character in a data field is the field terminator, which
follows the last data element in the field.

Sub-field codes are defined independently for each field; howerver, parallel
meanings are preserved where possible. Sub-field codes are defined for purposes of
identification. The order of sub-fields is generally specified by external standards for
the data content, such as the cataloguing rules, not by this format.

Field and Sub-field Repeatability

Theoretically, all fields and subfields may be repeated. The nature of the data,
however, often precludes repetition. For example, a record may contain only one 1XX
field; a bibliographic field 100 may contain only one subfield $a (Personal name),
but may contain more than one subfield $c (Titles and other words associated with
aname). Field and subfield repeatability/non-repeatability is indicated by (R) or (NR)
following each field and subfield name.
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Bibliographic Format Blocks group variable field tags in blocks according to the
first character of the tag, which identifies the function of the data within a record,
e.g., main entry, added entry, subject entry. The remainder of the tag identifies the
type of information in the field. The type of information in the field, e.g., personal
name, corporate name, or title, is identified by the remainder of the tag. The meaning
of these blocks depends upon the type of record. The bibliographic format blocks
are :

Bibliographic format blocks :

Authority format blocks :

OXX = Control information, numbers,

codes
I1XX = Main entry
2XX = Titles, edition, imprint
3XX = Physical description, etc.
4XX = Series statements
5XX = Notes
6XX = Subject access fields
7XX = Name, etc. added entries or

series; linking

8XX = Series added entries; holdings
and locations

9XX = Reserved for local

implementation

OXX = Control information, numbers,
codes

1XX = Heading

2XX = Complex see references

3XX = Complex see also references

4XX = See from tracings

5XX = See also from tracings

6XX = Reference notes, treatment,
notes, etc.

7XX = Heading linking entries

8XX = Not defined

9XX = Reserved for local

implementation

Holdings format blocks :

Community information format
blocks :

0XX = Control information, numbers,
codes

1XX = Not defined

2XX = Not defined

3XX = Not defined

0XX = Control information, numbers,
codes

1XX = Primary names

2XX = Titles, addresses

3XX = Physical information, etc.
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4XX = Not defined 4XX = Series information

5XX = Notes 5XX = Notes
6XX = Not defined 6XX = Subject access fields
7XX = Not defined 7XX = Added entries other than
subject
8XX = Holding and location data 8XX = Miscellaneous
notes
9XX = Reserved for local 9XX = Reserved for local
implementation implementation

Classification format blocks :

0XX = Control information, numbers,
codes

1XX = C(lassification numbers and
terms

2XX = Complex see references

3XX = Complex see also references

4XX = Invalid number tracings

5XX = Valid number tracings

6XX = Notes

7XX = Index terms and number
building fields

8XX = Miscellaneous

9XX = Reserved for local

implementation

Certain blocks in the MARC 21 formats contain data which may be subject to
authority control (1XX, 4XX, 6XX, 7XX, 8XX for bibliographic records; 1XX, 4XX,
5XX, 7XX for authority records, etc.). In these blocks, certain parallels of content
designation are preserved. The following meanings are generally given to the final
two characters of the tag :
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X00 = Personal names
X10 = Corporate names
X11 = Meeting names
X30 = Uniform titles
X40 = Bibliographic titles
X50 = Topical terms

X51 = Geographic names

3.5.2.3.2 Content Designation

The goal of content designation is to identify and characterize the data elements,
which comprise a MARC record with sufficient precision to support manipulation of
the data for a veriety of functions. MARC content designation is designed to support
functions that include :

Display-the formatting of data for screen display, for printing on 3x5 cards
or in book catalogues, for production of COM catalogues, or for other visual
presentation of the data.

Information retrieval-the identification, categorization, and retrieval of any
identifiable data element in a record.

Some fields serve multiple functions. For example, field 245 (Title Statement)
serves both as the bibliographic transcription of the title and the statement of
responsibility and as an access point for the title.

The MARC 21 formats provide for display constants. A display constant is
a term, phrase, and/or spacing or punctuation convention that may be system
generated under prescribed circumstances to make a visual presentation of
data in a record more meaningful to a user. Such display constants are not
carried in the data. but may be supplied for display by the processing system.
For example, subfield $x in Series Statement field 490 (and in some other
fields) implies the display constant ISSN; also, the combination of tag 780
(Preceding Entry) and second indicator value 2 implies the display constant
Supersedes.

The MARC 21 formats support the sorting of data only to a limited extent.

In general, sorting must be accomplished through the application of external
algorithms to the data.

3.5.2.4 Structure of MARC Record

The block of data below is what the programmer sees when he looks at the contents
of a MARC tape or disk. The tags do not appear before the fields, but in a directory
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to the data tells which tags (underline added here) should be used and at which position
in the character string each field starts (where field is stored).

LEADER
01041 cam 2200265 a 4500
0010020000000030004000200050017000240080041000410100024000820200
02500106200044001310400180017505000240019308200180021710000320
0235245008700267246003600354250001200390260003700402300002900439
5000042004685200220005106500033007306500012007 63 ###89048230#/AC/
r91°DLC”19911106082
810.97891101s1990#HH mavaf#H jiHHIHH#H#O000#0#eng#H#  HIS at#89048230#/AC/19 1 MH#$a03 1

6107514 : $c$12.95#$a0316107506 pbk.) : $¢$5.95 ($6.95 Can. )" ##$aDLC$cDLCSd
DLC"00$aGV943.25$b.B74

1990700%$a796.334/2$220710$aBrenner,

Rchard J., $d 1941-*10$aMake the team.$pSoccer : $ba heads up guide to super
soccer!/$cichard J. Brenner.A30%a Heads upguide to super soccer.##$alst

ed.MH##S$a Boston : $bLittle, Brown, $cc1900.M#$a127 p. : $bill. ;$c19cm.MH#$a" A
Sports illustrated for kids book. " ##$alnstructions for improving socer
skills. Discusses dribbling, heading, playmaking, defense, conditioning,

Mental atitude, how to handle problems with coaches, parents, and other players, and
the history of soccer."#0%$a Soccer$vJuvenile literature. #1$aSoccer.™

Cracking the code, or, interpreting the directory

Usually, only the computer programmer and the computer come into contact with
the record in MARC 21 communications format. The first 24 positions are the leader.
In this example the leader fills approximately 1/3 of the first line and ends with "4500."
Immediately following the leader, the directory begins. Tags have been underlined
in this example. Each individual tag directory is 12 characters long. The first tag is
001. Following each tag, the next four positions show the length of the field. The data
in the 001 field (control number) in this record is 20 characters long. The next 5
positions tell the starting point for this field within the data string that follows the
directory. The 001 field begins at the 00000 position (the first position is 0). The next
tag is 005. It is 17 characters long (the length of the previous position -20-added to
its starting spot-00000-equals 20). The next tag is 005. It is 17 characters long and
begins at the 24th spot (4 + 20 = 24). This directory tells us :
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Tag Length Starts at Tag Length Starts at

001 0020 00000 100 0032 00235
003 0004 00020 245 0087 00267
005 0017 00024 246 0036 00354
008 0041 00041 250 0012 00390
010 0024 00082 260 0037 00402
020 0025 00106 300 0029 00439
020 0044 00131 500 0042 00468
040 0018 00175 520 0220 00510
050 0024 00193 650 0033 00730
082 0018 00217 650 0012 00763

Field terminators (displayed as a ” in this example) mark the end of the directory
and the end of each field that follows. Notice that the sum of the 2nd and 3rd column
in any row equals the number in the 3rd column in the next row. The starting point
of one field plus its length equals the starting position of the next field. This can be
verified by counting the character positions within the data, remember that spaces
count, as do the field terminators (). (Two character positions are always rserved for
indicators at the beginning of a field.) A record terminator (displayed as a\in this
example) ends each bibliographic record.

3.6 File and Data structures

Several integrated library management software vendors are moving toward using
RDBMS and ODBC platforms in their newer versions. It is evident that to present
a MARC record using the relational model, several tables and normilizations are
required. There is no single standard way in which the MARC record may be defined
in RDBMS. Each integrated library automation software decides for itself how it will
structure its catalog database. structure of tables depend not only on functional
modules of the integrated library management software but also on structure and
requirements of the adopted bibliographic standard-MARC21, UNIMARC, and CCF
etc.

Before attempting to define a set of normilizded tables to represent contents of
MARC record in RDBMS, it would be useful to identified desirable functionalities
of the cataloguing module :

® [t should accommodate MARC tags, indicators and subfield etc.

® [t should also facilitate template base cataloguing, if required.
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® (atalogue database should be searchable not only by conventional access
points (author, title, subject headings etc.) but also by other characteristics-
language, location, year of publication, and document type etc.

Since bibliographical data elements is depend on the adopted bibliographic MARC
standard, no attempt is made to enumerate the bibliographic data elements. However,
the following tables may be necessary to maintain in an integrated library management
system :

o Fixed Field Table : It holds data found in the Leader and Control Field, which

are important for data entry, import of data and searching

® Field Table : It contains information about MARC tags (fields) and
corresponding indicators. Acutal data resides in the different subfields of each
field.

® Subfield Table : Contains subfields of each MARC field. It actually contains
data.

® Bibliographic Table : It provides the link between the fixed-field records and
the Field and Subfield Tables, and Holding Table.

® Keyword Table : It will contain keywords that are automatically extracted
from searchable fields-author, title, series, and subject headings etc.

® Keyword-Bibliograph Link Table : Since many-to-many relation exist between
keywords and bibliographic records, this link table is necessary.

Proper linking must be established between these tables for a given bibliographic
items. However, alternative relational database structure is also possible.

3.7 Character Encoding

In computers data is internally presented as octets, as a rule. An octet is a small
unit of data with a numerical value between O and 255, inclusively. Octets are often
called bytes. Internally, octets consist of eight bits. Different conventions can be
established as regards to how an octet or a sequence of octets presents some data.

In the simplest case, which is still widely used, one octet corresponds to one
character according to some mapping table (encoding). Naturally, this allows at most
256 different characters being represented. There are several different encodings, such
as the well-known ASCII encoding and the ISO Latin family of encodings.

Character repertoire
® A set of distinct characters. No specific internal presentation in computers or

data transfer is assumed. The repertoire per se does not even define an ordering
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for the characters; ordering for sorting and other purposes is to be specified
separately. A character repertoire is usually defined by specifying names of
characters and a sample (or reference) presentation of characters in visible
form. Notice that a character repertoire may contain characters which look the
same in some presentations but are regarded as logically distinct, such as Latin
uppercase A, Cyrillic uppercase A, and Greek uppercase alpha. A character
repertoire specifies a collection of characters, such as “a”, “!”, and “4”.

Character code

A character code defines numeric codes for characters in a repertorie. For example,
in the ISO 10646 character code the numeric codes for “a”, “!”, “4”, and “%¢” (per

mile sign) are 97, 33, 228, and 8240.

That is, it assigns a unique numerical code, a code position, to each character
in the repertoire. As synonyms for “code position”, the following terms are also in
use : code number, code value, code element, code point, code set value and just
code.

The set of nonnegative integers corresponding to characters need not consist of
cosecutive numbers; in fact, most character codes have “holes”, such as code positions
reserved for control functions or for eventual future use to be defined later.

Character encoding

A method (algorithm) for presenting characters in digital form by mapping
sequences of code numbers of characters into sequences of octets. In the simplest case,
each character is mapped to an integer in the range 0-255 according to a character
code and these are used as such as octets. Naturally, this only works for character
repertoires with at most 256 characters. For larger sets, more complicated encodings
are needed. A character encoding could, in principle, be viewed purely as a method
of mapping a sequence of integers to a sequence of octets.

Character set

The phrase character set is used in a variety of meanings. It might denotes just
a character repertoire but it may also refer to a character code, and quite often a
particular character encoding is implied too. Unfortunately the word charset is used
to refer to an encoding, causing much confusion. It is even the official term to be used
in several contexts by Internet protocols, in MIME headers.

Quite often the choice of a character repertoire, code, or enconding is presented
as the choice of a language. For example, Web browsers typically confuse things quite
a lot in this area. A pulldown menu in a programme might be labeled “Languages”,
yet consist of character encoding choices (only). A language setting is quite distinct
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from character issues, although naturally each language has its own requirements on
character repertoire. Even more seriously, programmes and their documentation very
often confuse above-mentioned issues with the selection of a font.

3.7.1 ASCII

The name ASCII stands for “American Standard Code for Information Interchange”,
denotes an old character repertoire, code and encoding. Most character codes currently
in use contain ASCII as their subset in some sense. ASCII has been used and is used
so widely that often the word ASCII refers to “text” or “plain text” in general, even
if the character code is something else! The words “ASCII file” quite often mean any
text file as opposite to a binary file.

The definition of ASCII also specifies a set of control codes (“control characters”)
such as linefeed (LF) and escape (ESC). But the character repertoire proper,
consisting of the printable characters of ASCII, is the following (where the first item
is the blank, or space, character) :

P"H#S % & () F+, -/
0123456789 :;1<x=>7?
@ ABCDEFGHIJKLMNO
PQRSTUVWXYZN"_
“abcdefghijklmno
pqrstuvwxyz{}~
The character encoding specified by the ASCII standard is very simple, and the
most obvious one for any character code where the code numbers do not exceed 255 :
each code number is presented as an octet with the same value. Octets 128 -255 are

not used in ASCII. (This allows programmes to use the first, most significant bit of
an octet as a parity bit, for example.)

8-bits are sufficient for presenting the code numbers and in practice the encoding
(at least the normal encoding) is the obvious one where each code position (thereby,
each character) is presented as one octet (byte). This means that there are 256 code
positions, but several positions are reserved for control codes or left unused
(unassigned, undefined).

Limitations of 8-bit Character System

Each character is 8 bits long and can store up to 256 values, of which some are
control characters, some are letters, and some are punctuation, and so on, Of those
256 characters, first 128 are standardized by ANSI, meaning they are always exactly
the same. The first 128 charactes contain control characters (0-31), Indo-Arabic
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numbers, common punctuation, English alphabet in lower and upper cases, and some
other stuff.

The second 128 characters are not standardized and can mean different things
depending on the codepage. For Standard English codepage, they have some Greek
letters, more punctuation like ellipsis, character-mode graphics symbols (Vertical and
horizontal lines, etc), and other things. Non-English codepages store the English
symbols in the first 128 characters (as specified by ANSI) and store their native
alphabets in the second 128 characters. This leads to two problems :

® The Greek letters and character-mode graphics are thrown away to make
room for native characters. As a result, text that uses these thrown out
characters will not look correnctly if for example a Cyrillic codepage is
active.

® Some alphabets, such as Asian ones, have more letters than 128 slots can
fit (remember you need separate slots for upper and lower case letters, t00).
For those layouts, it is physically impossible to store all letters in 256 bytes
that a char set provides.

That is, a single 8-bit value is not enough for all languages. One solution is to
use something called multi-byte character sets, where a character can take either one
or two bytes.

Character Encoding Standard for Indian Scripts

The 18 Scheduled languages in India are Hindi, Bengali, Telugu, Marathi, Tamil,
Urdu, Gujarati, Kannada, Malayalam, Oriya, Punjabi, Assamese, Kashmiri, Sindhi,
Konkani, Nepali, Manipuri and Sanskrit.

Urdu, Kashmiri and Sindhi are primarily written in Perso-Arabic scripts. As these
scripts have a different alphabet, a diffeent character encoding standard is envisaged
for them. The Brahmi based scripts can be divided into :

e The Northern scripts are Devanagari, Gujarati, Punjabi, Assamese, Bengali
and Oriya.

® The Southern scripts are Telugu, Tamil, Malayalam and Kannada. The
official language of India, Hindi is written in the Devanagari script as are
Marathi, Konkani, Nepali and Sanskrit. Manipuri is written extensively in the
Bengali script. It is also written in the Meitei script.

Since the 1970s, different committees of the Department of Offical Languages
and the Department of Electronics (DOE) have been evolving different character
encodings and keyboard overalys which would cater to all the Indian scripts. In July
1983, the DOE announced the ISCII-83 code which complied with the ISO 8-bit
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recommendations (‘“Report of the sub-committee on Standardization of Indian Scripts
and their Codes for Information Processing”, DOE, July 1983). This also had the
recommendation on a common Phonographic based keyboard layout.

A keyboard standard for Indian scripts was brought out by the DOE in 1986
(Report of the committee for “Standardization of Keyboard Layout for Indian Script
Based Computers” in Electronics-Information & Planning, Vol. 14, No. 1, October

1986).

There was a revision of the ISCII code by the DOE in 1988 (Report of the sub
committee on “Standardization of Indian Script Codes for Information interchange”,
DOE, August 1988). In November 1991 this was incorporated in the Indian Standard
IS 13194 :1991 and remains the prevalent standard today.

3.7.2 Indian Script Codes for Information Interchange (ISCII)

It was imperative to arrive at a unified character encoding scheme and a common
keyboard layout for the Indian scripts in order to facilitate implementations on
computers. This is made possible by their common origin from the ancient Brahmi
script and by the phonetic nature of the alphabet. The advantages of this philosophy
are many. Any software which allows ISCII codes can be used in any Indian script,
enhancing its commercial viability. In part, this is also the rationale behind the Unicode
standard. Immediate transliteration between different Indian scripts becomes possible.
Simultaneous availability of multiple Indian languages in the computer medium would
accelerate the process of development and communication.

The ISCII code retains the standard ASCII code while utilizing the upper ASCII
codes for Indian scripts. This makes it feasible to use Indian scripts along with English
computers and software in an 8-bit environment.

The ISCII code table is a superset of all the characters required in the 10
Brahmibased Indian scripts. The ISCII code contains only the basic alphabet required
by the Indian scripts. All the composite characters are formed through combinations
of these basic characters. The alphabet in each script may vary but they all share a
common phonetic structure. The differences between scripts are primarily in their
written forms. ISCII encoding is completely delinked from the physical glyphs used
for display making it possible for a script to be displayed in a variety of styles
depending on the conjunct (ligature) repertoire available in the glyph set.

Punctuation

All punctuation marks used in Indian scripts are borrowed from English, except
for the full-stop, instead of which a Viram (*) is used in the Northern scripts. The
Viram is, however, being increasingly substituted by a full-stop. A double Viram (*%*)
is also used in Sanskrit texts for indicating a verse ending.
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Numerals

In all the Indian scripts the international numerals are being used increasingly.
From the software viewpoint, usage of the same numerals as given in the ASCII set
allows proper handling of numerals by existing software. For display rendition
purposes however, it may be sometimes desirable to have separate Indian script
numerals which are given in the ISCII table.

Phonetic Sequence

The ISCII characters, within a word, are kept in the same order as they would
get pronounced. The display order may be different from the phonetic order. Having
a spelling according to the phonetic order allows a name to be typed in the same way,
regardless of the script it has to be displayed in.

By using only the basic characters in ISCII, there is only one unique way of typing
a word. The spelling of a word is now the phonetic order of the constituent basic
characters. This provides a unique spelling for each word, which is not affected by
the display rendition. Unique spellings are essential for making spelling checkers and
dictionaries. They are also essential to facilitate finding of words in a word-processor,
or for information retrieval from a data-base.

Direct Sorting

Since there are variations in ordering of a few consonants between different Indian
scripts, it is not possible to achieve perfect sorting in all Indian scripts. Special routines
would be required for cultural sensitive requirements. For most purposes, however,
the direct sorting achieved through the ISCII code should be sufficient.

Display Independence

A word in an Indian script can be displayed in a variety of styles depending on
the conjunct repertorie used. ISCII codes however allow a complete delinking of the
codes from the displayed fonts.

An ISCII syllable can be displayed using combination of basic shapes. Different
implementations can choose variant techniques in combination of these basic shapes.
The same text can thus be seen in different font styles by using a different font
composition routine.

Transliteration

The ISCII codes are rendered on the display device according to the display
composition methodology of the selected script. Transliteration to another script can
thus be obtained by merely redisplaying the same text in a different script. Since the
display rendering process can be very flexible, it is possible to transliterate the Indian
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scripts to the Roman script, using diacritic marks. Similarly it is possible to
transliterate them to their scripts such as Perso-Arabic.

Transliteration involves mere change of the script, in a manner that pronunciation
is not affected. This is not the same as “translation” here the language itself
changes.

The INSCRIPT Keyboard Overlay

The Inscript overlay contains characters required for all the Indian scripts, as
define by the ISCII character set. The Indian script alphabet has a logical structure,
derived from the phonetic properties. The Inscript overlay mirrors this logical
structure. The overlay has also been optimized from phonetic considerations. It is
divided into two parts : the vowel pad on the left hand side, and the consonant pad
on the right hand side.

Due to the phonetic/alphabetic nature of the keyboard, a person who knows typing
in one Indian script can type in any other Indian script. The logical structure allows
ease in learning and speed in touch typing. The keyboard remains optimal both from
touch-typing and sight-typing points of view, in all Indian scripts.

UNICODE and ISCII

The Unicode standard for Indian scripts is based on the ISCII-1988 revision.
In November 1991, at the time the Unicode standard, Version 1.0 was published,
the Bureau of National Standards published the current ISCII in the Indian Standard
IS: 13194 : 1991. The Unicode standard remains a superset of the ISCII-1991
character encoding and texts encoded with ISCII-1991 may be automatically converted
to Unicode code values and back to their original encoding without loss of
information. The following Indian scripts are supported in Unicode. Devanagari,
Bengali;, Gurmukhi (Punjabi), Gujarati, Oriya, Tamil, Telugu, Kannada and
Malayalam.

CONCLUSIONS

The ISCII character encoding standard in its present form has been under
implementation in the field since 1988. It has proven to be robust,with a wide range
of applications existing under diverse computing platforms. Its usage has been made
mandatory in many projects of state and national significance : the country’s electoral
data in Indian scripts is maintained in ISCII.

There has been in recent times, debate on the perceived shortcomings of ISCII
and that there is scope for improvement. In the interest of all concerned, it would be
prudent to work with the current standard than attempt to change it with the instablity
and uncertainty inherent in the process.
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3.7.3 UNICODE

Unicode is a standard, by the Unicode Consortium, which defines a character
repertoire and character code intended to be fully compatible with ISO 10646, and
an encoding for it. ISO 10646 is more general (abstract) in nature, whereas Unicode
“imposes additional constraints on implementations to ensure that they treat characters
uniformly across platforms and applications”,

Unicode is a 16-bit character set designed to address the limitations of 8-bit
character sets and inconveniences of multi-byte character sets. In Unicode, each
character occupies two bytes, giving a possible total of 65536 values. unicode
represents each character by a single number.

Not only letters, digits, punctuation, and ideographs are mapped, but also
graphical, line-drawing, musical, mathematical, scientific, and other symbols have
been mapped. For the most part, the designers of Unicode tried to accommodate all
of the symbols used in other character sets. For instance, since the common PC
character set used by IBM included certain line-drawing characters, those line-drawing
characters may be found in Unicode.

Even though a character may be used in more than one language, it is defined
only once in Unicode. For example, the letter LATIN capital letter A is mapped once,
even though it is used in English, German, and (as romaji) in Japanese. On the other
hand, it was decided that CYRILLIC capital letter A is a different character from
LATIN capital letter A, even though the two letters look a lot like each other. The
reasoning behind decisions like these is interesting to linguists, but usually not
important to programmers.

To facilitate use of Unicode, and interoperation with other character sets, the
Unicode Consortium also publishes conversion tables to convert among Unicode and
these other mappings. Every major character set can be mapped to Unicode, but the
converse is not true. When converting from Unicode to some other character set, there
are Unicode characters which cannot be mapped. A programmer must make provisions
for dealing with these inconvertible code values.

Unicode reserves certain code values for proprietary characters, so an
implementation may define new character mappings. These may be used for alphabets
or ideographs not yet defined, or they may be used by firms for corporate symbols.
Use of proprietary characters carries the risk that interoperability with other
implementations may be reduced.

The mappings defined by Unicode are not static. Occasionally since the first
version of Unicode was released, the Unicode Consortium has released updated
versions of the standard, which map more and more characters.
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The main properties of the characters are :

e Name : a unique name assigned to the character

® Numeric values : the character’s numeric values (there are three kinds of
numeric value : decimal digit, other digit, and other numeric value)
Category : letter, digit, symbol, etc.
Directionality (“directional category”) : shows whether the character has
intrinsic left-to-right or right-to-left attributes

® (ase : mapping to uppercase, lowercase, and title case equivalents

® Decomposition : the mapping to simpler components

® Combining class : designates how certain characters interact typographically

There are also other properities assigned to the Unicode characters, but these are
the most important for most processing. The Unicode standard does not define any
specific collating or sorting sequence, although it provides guidance to developers
wanting to implement collating sequences.

Operating system support for Unicode

Windows NT, 2000, and XP are all using Unicode internally. At the same time,
Windows 95, 98 and ME generally do not support Unicode at all. Unicode versions
of Win32 functions are not implemented. This is in part why most programmes use
ANSI even though they could use Unicode, especially in the English-speaking
countries where localization issues do not exist. However, ANSI functions on NT are
implemented quite simply : they convert their arguments to Unicode and pass them
to Unicode functions that do the actual work, converting the results back if necessary.
Therefore, on Windows NT it is faster to use Unicode functions.

There exists Microsoft Layer for Unicode (MSLU) that is designed to allow
Unicode-built programmes to run on Win9x. In your programme you call Unicode
versions of the functions implemented by MSLU, and it in turm converts Unicode
parameters to ANSI/ and passes them to the Win32 functions to do the work. MSLU
is not designed to work on Windows NT, because NT has native support for Unicode
and because Unicode to ANSI conversions potentially lose data (remember that you’re
converting 16-bit characters to 8-bit ones).

Even in circumstances where Unicode is supported in principle, the support
usually does not cover all Unicode characters, For example, a font available may
cover just some part of Unicode which is practically important in some area. On the
other hand, for data transfer it is essential to know which Unicode characters the
recipient is able to handle. For such reasons, various subsets of the Unicode
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character repertoire have been and will be defined. For example, the Minimum
European Subset specified by ENV 1973 : 1995 was intended to provide a first step
towards the implementation of large character sets in Europe. It was replaced by
three Multilingual European Subsets (MES-1, MES-2, MES-3, with MES-2 based
on the Minimum European Subset), defined in a CEN Workshop Agreement, namely
CWA 13873.

Glyph
A Glyph — a visual appearance

It is important to distinguish the character  gyample: a letter and different glyphs for it
concept from the glyph concept. A glyph
is a presentation of a particular shape
which a character may have when rendered Z Z / z z
or displayed. For example, the character

Z might be presented as a boldface Z or as an italic Z, and it would still be a
presentation of the same character. On the other hand, lower-case z is defined to be

LATIN CAPITAL LETTER Z (U + 00E9)

a separate character-which in turn may have different glyph presentations.

Glyph Variation

When a character repertoire is defined (e.g. in a standard), some particular glyph
is often used to describe the appearance of each character, but this should be taken
as an example only. The Unicode standard specifically says (in section 3.2) that great
variation is allowed between “representative glyph” appearing in the standard and a
glyph used for the corresponding character :

3.7.4 GIST Card

The GIST card makes it possible to use the IBM-PC compatible in a script
independent way. What could be done in English, can now be done in different
scripts like Tamil, Bengali, Devnagari and so on. The existing software meant for
taking input in English can now accept data in any script. It can also display it in the
same script or a different one, instantly. This is possible due to the transliteration
feature.

The C-DAC GIST Card is a PC add-on card that allows the use of Indian & other
scripts, with English, in all existing text-based application packages like dBase,
foxPro, Lotus 1-2-3, QBasic, and compliers like C, C++ and Cliper, on MS-DOS.

All major Indian scripts are supported on GIST. It includes-Devnagari (used for
Hindi, Marathi and Sanskrit languages), Bengali, Gujarati, Punjabi, Tamil, Telugu,
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Malayalam, Kannada, Oriya, and Assamese. Even the right to left scripts like Urdu,
Sindhi, Kashmiri, are provided. Other available scripts are English, Tibetan, Druk
(Bhutanese), Sinhalese, Russian, Arabic, and Thai.

The C-DAC GIST Card is ideal for multilingual database applications on MS-
DOS, wherein the database can be entered, processed, sorted, displayed and printed

in any Indian language with English. Some of the major multilingual applications of
C-DAC GIST Card are

® Accounting packages

Payroll-Payslips, employee reports etc.
Land records - Data entry and printing
Voter ID Cards

Printing or Reports, ledgers etc.

Printing of Invoices, Bills, Receipts, Cash Memos, Vouchers etc.

Correspondence in Indian languages

There are different type of GIST cards designed to work with GGA/HGA/EGA
(V1.3/1.51), and VGA (V1.44) display adapters. Due to differences in the hardware,
it is advisable to furnish the following information while ordering the card - type of
computer, manufacturer, display adapter, monitor type (colour/monochrome, TTL/
composite/Analog).
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3.8 Exercise

Discuss different subsystems and their functions.
Discuss importance of MARC format.
Trace the history of development of MARC format.

Describe character encoding in the context of computerized cataloging.

Sl S
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Unit 4 O Computer based Serials Control

Structure

4.0 Objectives

4.1 Introduction

4.2 Benefits

4.3 Infrastructure

4.4 Subsystem and their functions

4.5 Standards

4.6 Interfaces with other subsystems

4.7 File Structure for computerized serials control system
4.8 Exercise

4.0 Objectives

The objectives of the Unit are to identify :
® Functional areas of comoputer based serials management
® Major steps involved in various areas of serials management

® Basic data elements of different files/reports etc.

4.1 Introduction

The question of management of serials by computer produces mixed reactions.
Some believe that it is most difficult operations to computerize because of idiosyncrasies
of serials. Others claim that it is the idiosyncrasies that make management of serials
a good candidate for the computerization. Major idiosyncrasies of the serials systems
are :

e Different publication schedules (frequencies)
® Change of
O Title of the serial
O Publisher of the Serial
® Sometimes, a serial may split or certain serials may merge to form a new serial.

e Publishers may issue special issues, index, separate title page for each volume/
combined title page for all volumes for a particular subscription year.
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® [t is necessary to make the payment in foreign currencies or to its equivalent
local currency in advance

Publisher may cease publication

The library may discontinue subscription permanently and/or temporarily.

Serials issues numbering system. In most of the cases, serials issue number
start with 1 for each new volumes. However, serials issue number may be
continued irrespective of change of volume number.

Serials may starts at different points of time in a calendar year.
Sometimes some issues of serials may be published as combined issue.

A serial may have more than one volume per year.

Some serials may be available only as Online from the start or at certain point
of time. That is, the library may have only the Online serial or the library may
have printed copy up to certain time, and afterwards only the online version
is available in the library.

Serials Management adds, edits, deletes, and displays data related to serials,
journals, periodicals, and any other materials that are published more than once with
some relationship between the issues. Serials Management (hereinafter Serials)
functions should be integrated with the other major functions : Cataloguing, Circulation,
Online Public Catalogue (OPAC), and Reports. Therefore, changes in Serials should
be reflected throughout the system.

A bibliographic record in the catalogue represents all serials received by the
library. This may include print serials and electronic serials. Print serial records contain
holdings information for all serials as well as links to electronic format if also
available.

Circulating copies of print periodicals should be bar-coded and the specific issues
entered into the catalog. They are attached to the serial bibliographic record for that
title.

4.2 Benefits

The computerization of serials control is important because of the fact that many
libraries spend more than 75-80% of their budget on serials. It calls for management
of large number of paper files. Considerable manual efforts are needed for the
management of serials. The computerization may :

® Reduce the drudgery and error proneness of manual system in relation to
ordering, renewals, check-in of loose issues etc.
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Offer greater control over budget management
Improve claim monitoring

It may also facilitate cooperative serials acquisition by libraries.

Improve articles delivery service

4.3 Infrastructure

Infrastructures necessary for a computer based serials control system are access
to the :

e External databases

® Internal databases

4.3.1 Access to external databases

Bibliographic verification of new serial is important in subscription management
operation. It will also enable data import possibilities. In a computerized system, the
serials control module may access the web site of the publisher and/or union catalogue
of serials of a given library network. Such access would help in informed decision
making and more accurate bibliographic descriptions etc. Similarly, the module may
access an authorized site to verify the exchange rate etc.

4.3.2 Access to internal files

A computerized serials control system in an integrated library automation
environment requires access to the following types of internal files/databases :

® Library’s OPAC
Master file of Serials
Master file of Vendors
Master file of Publisher
Budget File

Invoice File

Subscription/renewals files

4.4 Subsystems and their Functions

A computer based serials control system could be divided into several subsystems
based on the discrete functions that are required to perform. The serials control module
must control the receipt of journals, series and supplements, using the database
common to all other modules, so no information is duplicated. For serial subscriptions,
the serials control module must include the following capabilities :
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Subscription Management

Current Issue Registration [check-in /Receiving]
Claim monitoring

Routing (Obsolete)

Information Retrieval

Bindery preparation

Union List of Serials Subsystem

Reporting

Subscription Management Subsystem

It performs a pre-order search and handle renewals, new subscription and fund
control of serials. Typically, this module supports the following activities :

The Serials Control module must detect and alert operator about duplicated
between firm orders and subscription orders for monographs in series.

Pre order search to avoid duplicate ordering to same serial
Provide alert for irregular serials

Provide renewal alerts

Place orders for new serials

Place renewal orders for serials that are already on subscription in earlier
years.

Facilitate acquisition of serials on exchanges or as gifts
Control expenditure.

Current Issue Registration [Check-In/Receiving] Subsystem

This subsystem facilitates registration of loose issues. Each serials control (Check-
in) record must :

be associated with a title in the catalogue

designate whether or not to enter copy specific information into the catalogue
at check-in

establish the number of latest issues to display in the OPAC, with an
authorized operator able to override this designation at check-in

accept the loading of data for titles held by other libraries and not controlled
by the system for output in union list

record and maintain discard information, for producing automatic discard
alerts and instructional slips for disposal of issues

registration of multiple issues in a single transaction and producing alert for
missing issue (already due but not received yet)
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e Facilitating recording of special issue, annual volume, title page and index.

® Registration of duplicate copies.

Claim Monitoring

The Serials Control module must flag items as missing, overdue, duplicate, or to
be retained for reconsideration. The Serials Control module must enable an authorized
operator :

® to automatically generate claim notices at intervals specified, in printed and
machine-readable format

to add a claim to the claim list for a title by filling in a screen workform
to send as many claims as desired for a missing issue or copy

to specify the text of each claim

to determine claim action dates by expected receipt dates combined with an
operator-specified claim interval

to change the claim interval for each title at any time

to identify issues requiring second and third claims according to library
determined time legs that may be defined for various item types

® to identify items for which three claims have been issued without a response
being recorded, and make them available for staff review to determine further
action

® The Serials Control module must enable recording specific details of responses
to claims.

Using the serials control record pattern, the Serials Check-in and Control module
must have the ability to generate predictions, expected issues, for each serial. A
prediction record must contain information about a particular issue such as enumeration,
chronology, and number of copies expected. At the Library’s discretion, predictions
may be generated as part of the receipt process once the last predicted issue has been
received.

Routing (Obsolete)

The Serials Check-in and Control module must support both formal and informal
routing lists. Using formal routing, each routed issue is charged to the first user on
the sscociated routing list. As each user returns the issue to a designated point, the
issue is discharged and then automatically charged to the next user on the routing list.
With informal routing, staff attaches printed routing slips to the copy being routed.
With formal serials routing, the Serials Check-in and Control module must consult
each user’s priority rank when establishing the order of recipients. Users with higher
rank should appear above lowered ranked users within the routing list.
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Binding subsystem

This subsystem manages and facilitates binding requirements of a serials binding
department. Certain typical functions are :

® Alerting staff about completion of a volume after receiving the last issue of
the volume.

® Allow staff to review the situation in a batch mode. Here the staff may provide
cut-off date and get a detailed list

Produces binding orders

Facilitate receiving and accessioning of bound volumes of serials.

Information Retrieval (Search Facility)
The serials Control module must provide the ability to search for records by :
Keyword search of every indexed bibliographic field
Vendor
Fund number/Fund Code
Purchase order number
Location

System assigned number

Bibliographic utility assigned number

Union List of Serials Subsystem

This subsystem is important if the concerned library takes part in library network
and/or a part of multiple libraries of an organization/institute. The basic functions
are :

® Information Retrieval Interface
® (Consolidation of holdings information of all serials.
Reports

The Reports module must be fully-integrated with all other system modules, and
provide a comprehensive suite of library-customizable report templates. The Reports
module must enable an authorized operator to schedule production of report output
at a specified date and time and on a regular periodic basis, such as daily, weekly,
monthly, and at pre-specified times. The Reports module must enable an authorized
operator to :

® View completed reports on screen or to e-mail or print the report, at the
operator’s convenience.
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Select items for inclusion based on any combination of bibliograhic information
(using full Boolean word and phrase searching) and on any combination of
control information, for example collection, current status, number of
circulations, number of holds, classification, and accessions date.

Specify the starting date-and-time and ending date-and-time that the report
is to cover on reports involving historical data.

Use same user interface as other modules.
Perform housekeeping tasks
Select customize, name, save and schedule reports

Display and/or e-mail finished reports

4.5 Standards

The Library, or each library in a multi library system, may maintain its own serials
control record. The serials control module must support the following industry

standards :
® SISAC checking with SICI barcode scanning
® MARC21 Format for Holdings Data (MFHD)
® If the library desires, automatically generate multi-library holdings data for
the 852, 8533, and 863 holdings tags
® Holdings record follows the punctuation as described in Z39.71
® Supports NISO Z39.45 Claims for Missing Issues of Serials
® Support NISO Z39.55 Computerized Serials Orders, Claims, Cancellations
® Support NISO Z39.56 Serial Item and Contribution Identifier (SICI)
e Offer interface to third-party binding software ap