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ABSTRACT

The aim of this thesis is to design a database system which
could easily be used by a publishing company to store data con-
cerning the products it publishes and to enable such data to be
used in the regular processes of the production of lists of books
and periodicals of certain promotional requirements. In our
approach we have used a relational model which is based on the
mathematical theory of relations. This has certain advantages over
systems designed using tree or plex structures for as the database
grows it will avoid causing upheaval with the logical representation
of data and application programs and provides a basis for a high

level retrieval 1ahguage.

The query language is designed to answer quickly all enquiries
to the database and is based on principles and techniques developed

from menu construction.

The requirements of the promotional information produced by a
typical publishing house are analysed and a model set up which tests

the theories we have developed.

In addition, the security aspect of the database has been
studied and checks incorporated into the systems to ensure the
authority of the personnel using the system and tq provide a perma-
nent record of all legal and i1legal entries for management infor-

LA

mation,
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CHAPTER ONE

INTRODUCTION




1.1 Overview

The amount of information stored in computer systems increases
daily. Many organisations, realizing the value of their data,
have switched from the collection of redundant {and possibly
inconsistent) data storage to a non-redundant, integrated data-

base or a database management system.

Martin (1976) refers to the rapid growth of Computer Technology
which influences most of the installations to change their previous
system to a new one, but at a cost of expense and efficiency.

Martin (1977) says "A database may be defined as a collection of
inter-related data stored together without harmful or unnecessary
redundancy to serve multiple appltications; the data is stored so
that it ig independent of programs which use the data; a common
and controlled approach is used in adding new data and in modifying
and retrieving existing data within a database. The data is strue-—
tured so ag to provide a foundation for future application develop-

ment".

The use of an integrated database management system (DBMS)
provides the management and the enterprise with centralised con-
trol of its operational data which is its most valuable asset

(Date, 1977}.

The database era was initiated in the late 196Q's and the evo-

© Tution of the systems before that time was as follows:

1. The programs depend on the used data.



2. There was a high level of redundancy between data files.
3. The data security was insufficient.
4. The data structure was designed to serve one application

only.

However database techniques overcame many of these problems.
There is a growing recognition of the need to provide and maintain

three levels of data description (Ansi, 1975):

a) The subschema, which represents the users or application

programmers view.

b) The physical layout of data in storage,including indexes

and Tinkages.

c) The schema, which represents the overall view or the overall

logical structure of the database (Kent, 1976}.

As the database grew, the overall logical structure of the
data became complex in many cases and inevitably changed. It became
important that a plan for database design should be developed in
such a way that any changes can be made to it without having to

modify the application programs.

Data security is one of the essential aspects of DBMS which
refers to the protection of data against accidental or intentional
disclosure to unauthorized persons. The authorization process in
a protection system is the process which translates and stores
specifications of all protection requirements (Hartson, 1976).

The system must be surrounded by layers of external controls.



The most important security layer is the administrative control

which ensures that the system is used correctly.

Also the protection against fire is so important and if it

does occur for the damage to be minimized.

Protection against machine failure is also necessary, $o
dumping of the files periodically is recommended and its transac-

tion should be recorded on tape as a back-up store.

The increased use of interactive database systems is perceived
and the users interact with such systems through the computer
terminals. The successful man-machine communications establish-
ment is an essential factor in the future growth of the computer

industry and the acceptance of computer methods.

Little attention was paid to effective man-machine dialogue

duringits first two decades (Martin, 1973).

The dialogue design becomes fundamental to the users which
did not have the professional expertise to communicate with the
computer and were often unable to develop this expertise (Eason,
19765 1979). The design requirements are (a) ease of use, (b) ease

of learning, and (c) ease of modifications (Hebditch, 1979).

The good design of such a dialogue is extremely important
because it has a major effect on the success or failure of the

total system,

The main dialogue styles in current use are as follows:—
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Natural language based.

Question answering technique.

Menu selection.

Programming-1ike statements.

Simple instruction to the operator.
Query-by-example.

Displayed formats.

Panel modification techniques.

Form filling.

The requirement for a fast response constrains the design of both

the interface sub-system and the database sub-system.

The database could be designed for on-line, batch-processing,

real-time or serve many processing types.

The advantages of using a database can be Tisted as follows:

The logical and physical data structure are independent-
It allows the data structure to be changed easily.

It is independent of programs which use the data.

It can serve many applications.

There 1is more security on the data.

It removes the redundancy of data in the files.

It allows for constant growth to the systems.

It is more efficient.

The decision to use a DBMS for a company's information needs

is as critical as the decision to introduce computers in the first



place (Tsichrizis, 1977).

The conversion to DBMS is costly because it represents a

Targe commitment in terms of money and human resources.

1.2 Data Structure and Data Description

The association between the various items of data that are

stored can cause complexities in data organization.

The essential elemental piece of data is the data item (%ie]d,
data element). A data item cannot be subdivided into smaller data
types and retain any meaning to the users of the data. A data
item by itself is not much use. It becomes useful only when it

is associated with other data items.

The data which is actually stored in the computer is called
physical data and that which the applications programmers refer
to, is called logical data. The users of the database (applications
programmers or terminal users) see the relationships in different

representations and according to their requirements.

There are three separate views of the data:

1. The physical data structure which represents the physical
layout of the data in the storage and the organization of the
files and indexes. It can be seen by systems programmers and

systems designers.

2. The conceptual schema: which represents the overall view of

the data as seen by the database administrator or by systems analysts.
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FIGURE 1.1 This figure shows the schema and two subschemas derived
from it by different programmers (Martin, 1976).



The schema contains descriptors of the conceptual records and

fields that constitute an information model of an enterprise.

3. The subschema: which is derived from the schema and contains
descriptors of the data as seen and manipulated by users and

application programs. This is shown in Figure 1.1.

The database management software must have the ability to
separate the physical organization of the data from the logical

organization or user's of the data,

The user's view of the data should be in whatever form is
most convenient for him and his associates, and the data manage-
ment software should carry out the translation between this logi-

cal organization and whatever physical organization gives efficient

performance.

A mapping can be as simple as a one-to-one name association

or may be quite complex for a one-to-many association.

The degree of complexity is limited, first by the flexibility
of the database management system, and then by economic¢ constraints
of the use of the data. The greater the constraint on response time,
the simpler the mapping has to be. In addition the less freedom
different users have in viewing the same dafa different ways, and
réduces the capability of the database administrator in returning
the database without expensive conversions. There are several ways

of drawing the association between two data items as follows:

1. 1:1 mapping: There is one-to-one mapping from data item A



to data item B if at every instance in time each value of A
has one and only one value of B associated with it. This
relationship is represented by a simple arrow on a line

which connects the ellipse A to B as shown in Figure 1.2.

Ex: The relationship between an employee's. personal number
and social insurance number. Each employee has only one
unique personal number and one unique social insurance

number.

FIGURE 1.2

1:N: There is one-to-many mapping from data item A to data
item B, this means that one vé1ue of A has zero, one, or
many values of B associated with it. This is shown in

Figure 1.3.

Ex: The relationship between an employee's personal number

and salary history is, in general, one to many. An employee



has only one unique persona1 number, but may have had several

different salaries.

FIGURE 1.3

N:M: There are many-to-many mapping from A to B and from

B to A. This is shown in Figure 1.4.

Ex: Many-to-many relationhip is that between house colour and
house price. That is, houses with a certain coloﬁr_may sell

at various prices and, similarly, houses at the same price

may have various colours.

FIGURE 1.4.
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A large number of associations exist for a Iarge'number of
data items, so to minimize the number of associations, data items
must be gathered into related groups called a record, segment,
or tuple. Each record is identified by a primary key which is
a node with one or more singie arrows leaving it. The primary
key is called the concatenated key, if it consists of more than

one data item.

The schema representation comes from drawing its records
and the relationship between them. It means the overall chart

of the data item types and record td\:)e_s stov-e,d. W oo Aa;ba\)ase..

1.3 Database Objectives

Many enterprises have been studied at great length, the database
principles of which should guide us in selecting integrated organiF
zation techniques. Many reports have been issued about this subject

(Martin, 1977).

There are many important objectives for database organization,

which are listed as follows:

1. Future applications development should depend on database
principles and should make application development easier,

cheaper and more flexible.

2. The database systems should permit end users to employ data

by using powerful languages whichhelp naive users to query,

search and to manipulate the data.
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3. It is very important to organize a database which can

handle a spontaneous request.

4. The data model must be designed in such a way for it to

accept new applications requirement from existing data.

5. The database growth must not lead to changes in the applica-

tion programs which use it.

6. The detection of legal and illegal access must be included

in the system design to protect the data from unauthorized

users.
7. The data must be protected against damage and failure.

8. More than one user can use the system and perceive the data

different]y.
9. The data should be clear and easy to understand by the users.

10. Data redundancy should be eliminated as much as possible.

1.4 Three Approaches to Database Systems

These approaches are discussed below:

1.4.1 The Hierarchical Approach

The data is represented by a simple tree structure, which
starts from the root then branches out with every nodes generating
new nodes at higher levels. The tree is drawn upside down with

the root at the top.

A tree can have up to 15 levels, the highest Tevel is the root,

it may have any number of dependents, each of these may have any
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number of lower-level dependents, and $0 on, to any number of
levels. The model represents the simplest relationship which
every child has to its parents.
This approach is used in many existing database systems
(Dato Language /one)
including IMS (Information Management System). DL/1Ais used to

specify the logical representation of database (schema).

The database consists of a collection of trees of segments.
Pointers are used to avoid duplicating the same segment in diff-

erent trees. This is shown in Figure 1.5.

The logical structure of data which is perceived by an appli-

cation programmer is also a tree of segments.

The prob1em of asymmetry in the information retrieval of
the hierarchy model leads to unnecessary complications for the
terminal user. This causes upheaval in the structure and the

hierarchy becomes more complex.

1.4.2 The Plex Approach (Network)

The plex approach or network, is organized by CODASYL between
1967 and 1971. Many commercial implementations have been done to
these approaches, the best known of which are the UNIVAC's DMS
1100 and Siemen's UDS. The data description language (DDL) is used

to define schema and sub-schema.

A set which is, a named two-level tree, is considered to be

the basic construct of the language (011e, 1978).
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Segment type 1

Segment{ Type 2 Segment ¥ Type 3 Segmenﬂ Type 4

Pointer to
Segment Type 5

r- - e e A ds = )

Segment ¥ Type 6 Segment y Type 7

FIGURE 1.5 The hierarchical approach (Mohamad Salih, 1979)
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The network data model is a formal model for representing
the attribute relationship of an entity set and its associafions
between the entity sets. The model consists of record types
and links. Links are used"to represent the associations between
the entity set. Each set can represent the associations between
two or more record types. To represent a multilevel tree, more
than one set is necessary. A record type which declares an
owner at a lower level in the tree is.also declared as a member

of higherslevel Sets. This is shown in Figure 1.6.

The network model is more symmetric than the hierarchical
model but in connection with queries one significant problem
arises which refers to the retrieval procedures which are more
complicated than in the hierarchical. Also, the internal struc-

ture of the file is more complex than in the hierarchical case.

1.4.3 The Relational Approach

The relational approach to database management systems differs
from the previous approaches in that it provides a means of
describing data using a two-dimensional table which is often the

natural (overall) structure for the data.

The mathematical theory of relations is the basis for the
relational approach. The results of relational mathematics can

be applied directly to the relational database.

In mathematics, the set description is a collection of objects

thought of as a whole as stated by Arthurs (Arthurs, 1965).
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Owner

Record-Type 1

Set-Type 1

Record |

Members

FIGURE 1.6 A set-type can have only one owner record-type
but multiple member record-types (Martin, 1975).
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The objects, of which the set is a collection, are called

elements or members of the set.

If A is a set, and X is an element of A, we write
X <A
If X does not belong to A we write

X A
We may be able to specify a set by writing down names of all its

elements. For instance, if Ai, caeas An are objects, the set

consisting of precisely these objects will be written as:

[Aps Ays oees A

The term relation was defined as follows:

Given sets 515 595 S3s --. Sn (not necessarily distinct), R is
a relation on these n sets if it is a set of n-tuple S], 52,
S3, Sn such that S] éS], 82 ész, ceees Sn ._c_:,Sn. We shall

refer to SJ as the Jth domain of R. R is said to have a degree n.

R (S], Sps S35 +ees Sn) is used as anotation to represent the

relation R.

The dimensional table referred to as relation. The rows
of the table are referred to as tuples. A tuple is thus a set of

data-item values relating to one entity. A tuple containing - N
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values is called an N-tuple. A column in the table is referred

to as domain. If there are'N-domains, it is of degree N.

Relations of degree 2 are called binary, and degree N are called

N-ary.

The table has the following other properties:

The ordering of the rows is immaterial.
No two rows are identical.
The data-item should be atomic (non-decomposible) in each

tuple within the table.

It is possible to avoid the entanglements that build up in

tree and plex structures, by a technique called normalization.

Normalization is a step-by-step process for replacing relation-

ships between data with relationships in two-dimensional tabular

form. The table must be set up in such a way that no information

about the relationships between the data is lost.

d)

The objectives of normalization are:

To make it feasible to tabulate any relation in a database.
To free relations from undesirable insertion, update and
deletion dependencies. |

To obtain a powerful retrieval capability by means of simpler
collections of relational operations to manipulate the rela-
tions.

To reduce the need for restructuring the relations as new
types of data are introduced when further app]ications or

user views require them,
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e) To make the relational model more informative to the user.
f) To make the collection of relations neutral to the query
statistics, where these statistics are liable to change

by time.

Codd (1972) defined three levels of normalization, which

he called the first, second, and third normal form respectively.

He proposed a set of normalization procedures which involved

the following steps:

1. The separation of repeated groups into separate records.

2. The separation of attributes not dependent on all fields of
the primary key.

3. The separation of attributes which depend on other attri-

butes.

There are four normal forms as follows:

a) First normal form (1NF):
A relation is in INF if and only if all the underlying

domains contain atomic (non-decomposible) values only.

b) Second normal form (2NF):
A normalized relation R, is said to be in 2 NF if and only
if the non-key attribute is fully dependent on the primary
key.

c¢) Third normal form (3NF):

A relation R is said to be in third normal form if it is in
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2NF and every non-key attribute is non-transitively dependent

on the primary key (Date, 1977).

The 2NF can be converted to 3NF by removing any transitive

dependency.

For example, in the relation:

EMPLOYEE (EMPLOYEE#, EMPLOYEE NAME, SALARY, PROJECT#,
COMPLETION DATE) |

The COMPLETION DATE is functionally dependent on PROJECT# and

PROJECT# is functionally dependent on EMPLOYEE#.

Therefore, COMPLETION DATE is transitively dependent on

EMPLOYEE#. So that the relation should be split into two relations

in order to convert it to third normal form:

d)

EMPLOYEE (EMPLOYEE#, EMPLOYEE NAME, SALARY, PROJECT#)
PROJECT (PROJECT#, COMPLETION DATE)

Fourth normal form (4NF):

Date (1977) defined the 4NF as "A relation R is said to be in
4NF if and only if, for all time, each tuple of R consists
of a primary‘key value that identifies some entity, together
with a set of mutually dependent attribute values that des-—

eribe that entity in some way'.

Sometimes a relation R is said to be in 3NF, but in reality

it consists of a multi-valued dependency, so that such a relation
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needs a projection process to overcome this problem.

Normally, one column of a given relation has values which
uniquely identifies each element (n-tub]e) of that relation.
This is called the primary key. A primary key is non-redundant
if its components are in the form of either a simple domain or

a combination of simple domains.

The relational model of a database may be defined as a
collection of normalized relations. These relations are time
varying in that they are subjected to tuple insertion, deletion

and modification.

A relational database, based on relational calculus or rela-
tional algebra is easy to use for non-programmers, especially for

mathematicians.

Also relational algebra and calculus form powerful data sub-
languages or languages in which the operator is capable of

manipulating entire sets as single objects (Date, 1977).

One such language is SEQUEL which can be used to express a

wide range of retrieval operations (MaclLeod, 1979).



CHAPTER TWO

PREVIOUS WORK
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2.1 Definitions

2.1.1 Bibliography

A 1ist of references (books, journals, etc) on a particular
subject which contains the author(s) name, title, ISBN, publishing

year, etc. for each reference.

2.1.2 Catalogue

A catalogue is a list of literature(s), in a prescribed order,
containing bibliographic information (author, title, subject, etc)

for each literature [Noerr, 1976].

2.1.3 MARC

MARC is a machine readable cataloque. Its format was intro-
duced by the Library of Congress in March 1969 and designed for
communicating the records of books, reports, periodicals etc.

[Kimber, 1974].

The MARC record structure consists of three main sections as

follows:

1. A fixed length descriptive record which contains a subfield

of the overall length of the record, and other information.

2. The directory contains a series of fixed length fields, one
for each data field.
3. The variable length section represents the data fields.

A selected delimiter character is used to end each data field.
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2.1.4 MERLIN

It is a large-scale machine-readable shared bibliographic data-
base with facilities to amend, add and search for records and to
aid in the production of catalogues, bibliographies, listings

etc. [Ross, 1976].

2.2 Introduction

Publishing houses almost invariably produce catalogues and
lists concerning their literature(s) which include bibliographical

information for the users. The most beneficial 1ists are:

1. A list in alphabetical order of author/editor as shown in

Figure (2.1).
2. A list of titles in alphabetical order of titles as shown in

Figure (2.2).

3. A list of prices in a specific order as shown in Figure (2.3).

These 1ists are for the user interest, because they are of assis-

tance to select the required literature easily.

Most of the libraries offer a range of such services for the
selector, whether he is a branch librarian, a professor in the uni-
versity, an-engineer in an industrial laboratory, or a student

[Heiliger and Henderson, 19711.

Catalogues are hecessary in large libraries owing to the fall-

ibility of most human memories and to the practical impossibility
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BOORKS

ADLER" Qrganic Solid State Chemistry
S24pp 1969 0 677 13200 X
ALEXFYEV  Quantitative Analysis (RM)

4%4pp 1969 0 677 20860 X

ASINGER/OVERBEEK/PAQUOT  Chemistry,
Physics and Application of Surface
Active Substances

Volume 1: Chemistry of Surface Active
Substances

6l0pp 1967 0 677 11800 7

Volume 2; Physics and Physical Chem~
istry of Surface Active Substances
13%0pp 1967 0 677 11810 &

Volume 3: Application of Surface
Active Substances
1004pp 1567 0 677 118201
3-Vol, gset 0 677 10510 X

BAHN  Reaction Rate Compilation for
H-0-N System

254pp 1968 0 677 12750 2

Elasticity and Structure
of Polyurethane Networks

120pp 1969 0 677 61200 1 (cloth)

0 677 61205 2 {paper)

() BROWN/DIFNES/LASES  Liguid Crystals 1

494pp 1967 0 677 11840 6

FIGURE 2.1

BROWN Liquid Crystals 2 In 2 Parts

Part 1

252pp 1969 0 677 13830 X
Parc 2

910pp 1969

0 677 13840 7

BROWN/LABES - Liquid Crystals 3
In 2 Parts

Part 1 )

596pp 1972 0 677 12620 4
Part 2

602pp 1972 0 677 12630 1
2-Part set 0 677 15010 5
BROWN/DIENES/LABES  Proceedings of

the Sixth International Liquid Crystal
Conference In 4 Parts

Edited by Glen W, Brown, Kemt Sta%e
Urnivergity, G.J. Dienes, Brooriuven
National Laboratory, and M.M. Labes,
Temple University

This important international con-
ference took place at Kent State Uni-
versity In August 1976, The papers
were published in the Gordon and
Breach journal Moleeular Crystals and
Liquid Crystals but are available
separately as the complete proceed-
Ings in Eour parts.

Approx. 1200pp 1977
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of acquainting the staff with the entire stock which they are
called upon to serve. The British National Bibliography (BNB)

is one of the range of services provided by the British Library,
to the whole United Kingdom. The BNB is a weekly bibliography of
all books published in the UK. | |

In 1961, the computer was first used in the processing of
bibliographical information, when the chemical abstracts service
(CAS) produced chemical titles (CT) [Bernard, 1977]. It was a
machine-generated alphabetical subject index to the 600 most

influential scientific journals.

Toni [1978] refers that since then there have been several
significant developments which include a steady increase in the
number of machine-readable bibliographic databases, especially in

the library environment.

In spite of the increasing use of the machine-readable biblio-
graphic databases, the printed products are considered a vital part
for the publishing houses, because its distribution covers a large
number of people. After the introduction of database management
systems, the information retrieval community have avoided the type

of DBMS applications which are used in business applications.

The design of most document retrieval systems have been around
special-purpose file organizations and are often biased towards

a particular type of database [MaclLeod, 1979].
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Finally, many existing systems concerning the production of
catalogues and lists have been studied and are discussed in this

chapter.

2.3 Previous Applications

2.3.1 The University of Sydney Library Catalogue System

The University of Sydney was founded in 1850 and its Library is

considered the oldest and largest library in Australia.

The University has been engaged in automation activities since

the 1960's [Jacob, 1975].

The first catalogue which was produced by the computer is the

undergraduate book catalogue in 1960.

The Tibrary commenced automation in 1968 and the cataloguing
activities concerning the design of cataloguing Systems began in
the early 1970's. The design of the cataloguing and the MARC

systems were completed in late 1970.

The objectives of the system were to create and maintain a
machine-readable record for their catalogue data, to produce cata-
logue cards for this material and to produce printed catalogues in
book farm. This was run on an IBM 360/20 machine and its programs

ﬁritten in Assembler code.

Data for each catalogue .entry were recorded on a work sheet,
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which was based on the MARC concepts of data bugging. Each entry
was given a unique identification number, referred to as a

'Control Number*,

The pre-print form (worksheet) which was used for the entry
aided the terminal operator to discover any incorrect entry. The
data concerned the author(s)}, title, subject, series, notes, etc.
Checking was done on the data immediately after entry. The system

run flowchart is shown in Figure (2.4).

The disadvantages of the system are, the time taken by the

production of cards catalogue and the easy corruption of the cards.
Also, the system does not allow for direct access to any speci-

fic data in the master file and it serves only one application.

2,.3.2 Catalogues Production System at the Loughborough Uni-
versity of Technology (LUT) Library

In the mid-1970's, the Library Department at LUT started
development of a computer system to'produce catalogues concerning
their library stock. 'In_this system a MINICS format (minimal-input
cataloguing system) is used to process and store the data for each
item., The MINICS format prototype was developed in 1973, and the
main aim of this format was to minimize the input cataloguing

data [Wall, 1973].

The Library Department staff started forming files in 1976 and

in 1978 the first microfiche catalogue was produced by the system.
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The system is running on two computer machines which are the dual

Prime 750 and ICL 1904 machines.

The system uses a prime terminal for data entry, as shown

in Figure (2.5).

According to the MINICS format, every item entered starts with
the item number field, then the rest of the fields. Each field
starts with a special two character code then the field code and

the data field, Each item terminatedby a special terminator (<<>>).

The Prime Editor is used for checking and correction of the data
through the terminal directly. Then the data entered is transferred
to the ICL 1900 machine on magnetic tape and this is followd by a
specific program which runs to convert each item data to three
records. The first record represents the Jeader of the item which
consists of the whole record length in words (ICL word = 4 charac-

ters), the item number and other information.

The second record represents the directory which consists of,
the field code, field length in characters and the position of the

starting character of each item's field.

The third record represents the data field which consists of,
a two character field code, the data field and terminator for each

field. The last two being variable length records.

These three records represent the MINICS format in the storage.
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The update process is applied to the master file which already
exists in the 1900 machine after a validation process to the ent-

ered data.

Finally the master file can be used to produce the catalogues.
These processes are shown in Figﬁres (2.6) and (2.7). The disad-
vantages of this system are it does not allow for direct access to

any specific data and the time taken to process the data.

- 2.3.3 MERLIN

The MERLIN system started development in 1975 by the British
Library whilst the British Library was running various computer
based systems including the production of BNB, the distribution
of MARC-tapes and a catalogue service [Noerr, 1976: White, 1976:
Robinson, 1980]. Many computers from different manufacturers were

used to run these systems in many departments.

The aim of the MERLIN system was to cover all these services

in a central database shown in Figure (2.8).

MERLIN was designed to provide commanas for adding new data
to the database and manipulating the existing data; Also, it
offers a very flexible service to a wide range of users by the
execution of a given process in several different ways through
one program. This means that such a program can be used by a set

of parameters.
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MERLIN was divided into more than one phase. The first phase
aimed to comprise the new system for producing BNB, MARC, tapes

and other services [Ross, 1976].

The design of MERLIN is a modular hierarchical database system

[Robinson, 1980].

The storage of each catalogue record in MERLIN format is not
a string of chéracters as in MARC format. The data for each cata-
Togue record is stored in many record types. Each record type is
indexed by the computer and referred to by its addfess or location

on the computer disk [Hopkinson, 1977].

Pointers are used in the records to indicate the association

between them for each of the catalogue data.

The advantages of this storage format are, it saveé space in
the storage media and makes the retrieval process of any record
type faster. The disadvantages of the MERLIN system are, the
variability of the fields and the N:M relationships between the
data in the data model, which could cause an inconvenient and

awkward representation [Tsichrizis, 1976: Robinson, 1980].

2.3.4 A Typical Publishing House Database

A science publishers' company uses a card-based database
to store data about the books it publishes and uses it in a regular
process to produce "promotional literature, leaflets, etc" typically

1ists of books belonging to certain specialized categories as shown in
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Figure (2.9). They prepare book 'blurbs' for each book which
includes, author(s) name, book title, main category of the book,
sub-category, description etc, before the arrival of the manuscript.
However, finalized information on some of the aspects (for example,
number of pages, publication date, price, etc¢) is established after
an advance copy of the book is received from the binder. Blurbs for
each book are kept on the cards. After the main 'blurb' is written,
there are small additions and changes which come to Tlight from time

to time, and require the correction of the original blurb.

The cards are updated by hand on a reqgular basis, by removing
the old card and writing and inserting new ones with the updated
data. These cards are ready for inputting at any time, to the com-

puter.

Regular promotional pieces are produced of the following

types:

Book Tist 19X%X

This is published annually and Tists in alphabetical order the
author/editor all titles in print, together with the minimum details

such as pages, publication date, ISBN, and price.

New books 19XX

The 1ist for new books is produced annually which includes those
published books within a certain period of time (usually one year)
and those forthcoming books where a publication date is reasonably

certainly known.
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Catalogue sections

These catalogues are generally produced, on a cyclic basis.
Catalogue sections are centred around a particular subject, which

includes books 1ist, price 1ist and title-author list.

Sectional title lists

It is a list in alphabetical order of the title around a

specific subject, i.e. chemistry, gardening,

Database size

There are usually 1200 books inprint at any one time. The
amount of data held about each book 'blurb' varies from book to
book because some books are in series or some of the 'blurb' includes

the contents or description or both as shown in Figure (2.10).

The disadvantages of the system are as follows:

a) Unless great care is taken with the input cards, the database
could be easily corrupted, for example, by dropping some, or

all, of the cards and replacing them in the wrong order.

b) The processing time for producing lists will always be high,
because of the need to sort the cards according to the required
criteria, although there may have been very few additions to

the database.

¢) There is no security in the system to protect the database

against illegal access.
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d) This system has been designed around a special purpose appli-

cation, which does not serve other applications readily.

2.4 The Publishing House Requirements

After analysing the database system which is used by the
publishing house, it has been seen that there are many problems
facing the company. These include the storage, security of the
data and the retrieval of the data. To solve these pfob]ems the

publishing house defined the following requirements:

1. The data should be stored in a compact and safe manner.

2, The data should be retrieved and accessed in an easy way.

3. The system should be structured in a flexible manner so that
any changes in the data held or any change in the requirements
of the system, can be dealt with easily and without having to
re-design or rewrite very large parfs of the system.

4, The management should be provided with reports concerning
the legal and illegal entries to the system.

5. The data should be accessed through terminals.

In this thesis I have concentrated the work in such a way as to
design a DBMS which could fulfill the requirements of this publishing
house. A proposed relational model is designed and tested. Full

details are given in the remaining chapters,



CHAPTER THREE

THE DESIGN OF THE PROPOSED SYSTEM
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3.1 Introduction

A relatively recent development in database management systems
has been the evolution of relational data models and much current

researches are based on this model and its terminology.

A relational model is preferred to a hierarchical or network,
because of its simplicity and it is natural in the context of the

data structures associated with a bibliographic database.

The complexity of the hierarchical and network models has

caused some problems to both models.

The insertion and deletion operations become quite complex
in the hierarchical database system becausevof the strict hierar-
chical ordering. Also, users have to be careful when performing
a delete operation because this operation could lead to the loss
of information, if null records are not permitted. On the other
hand, the network database does not separate the structural aspects

of the data model from the physical placement of tuples, thus enhan-

cing data independence.

This means the applications programmer has to be aware about

the data representation, and programming can become extremely

complex.

The relational approach has been chosen over the other because
it offers various advantages and it will satisfy the user require-

ments. The many advantages of the relational model with respect
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to the document vetvieval systems (ko regavd daka

stvuctures such.os indexes ond Adictiovavies as fwo dimevitional
ave, the velakional view of

data is basically a tabular view and the retrieval languages

which are based on relational calculus or algebra, forms power-

ful languages for the manipulation of the database.

3.2 Objectives of the Proposed Relational Model

The objectives of the proposed database has been determined
from the publishing house requirements. It was decided that the

proposed database should have the following characteristics:

1. The database organisation is to achieve fast and flexible

search capabilities.

2. The database should be planned in such a way that changes can
be made to it without haVing to modify the application pro-

grams.

3. The user's view of data must be separated from the physical

representation of data in storage.
4, The data must be stored and used with minimum cost.
5. Data in the database must be kept secure and private.

6. To provide the following main types of book listings required:
a) Annual book listing
b) Listing of books by category

¢) List of all books by author.
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7. The management should be able to deal with all aspects of the

security and to control the database.

8. The model must have the ability of answering all users que-

ries and spontaneous requests as well.
9. New book items should be added easily to the database.
10.- The database should be organised to accept a steady growth.
11.  The model should be organised for the naive user requirements.

12. The system must be protected against hardware failures and

various types of accidents which occur occasionally.

The storage of the data and the updating and insertion procedures
must be such that the system can recover from these occurrences

without harm to the data.

3.3 User's View of Data

The two-dimensional flat-file is regarded the simplest

structure of the data representation for the users.

According to the publishing house system as discussed in the
previous chapter, a card-based database was used. The cards were

selected and sorted by hand for a particular user requirement.

The structure of the data which was used and as seen by the user

is shown in Figures (3.1), (3.2) and (3.3).
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From these figures, one can see the complex representation of
some data structures and the absence of real associations between
the data items., Figure (3.1) reflects the data structure which is
used for producing book 1ists. This figure shows the repeating

group problem which exists in this structure.

Therefore, the normalization procedures should be applied to
restructure the data in a normalized form taking into account the
user requirements. As a result of the normalization rules which
were discussed in Chapter 1, the new user's view of data represents

the natural associations between the data and the user requirements.

These user's views (subschemas) are the basis for the overall
logical database description (schema) which will be discussed in the
next section. The subschema represents a portion of the data which
is oriented to the needs of one user. The database management soft-
ware assembles the data described in the subschema from the data

described in the schema automatically, and gives it to the user.

The new user's perception of the normalized data are shown in

Figures (3.4), (3.5), and (3.6) respectively.

3.4 The Global Logical Database {Schema)

The logical database design is one of the database administra-
tor's responsibilities. He has to design a model of data which can

serve the needs of its users in the best manner.
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Martin [1977] referred to canonical structuring as the best
technique of the many different ways available in which a collec-
tion of data items can be associated to form a logical database.
The application of its procedure to form a canonical schema will
resultliﬁ a minimal structure. The canonical schema as defined by
Martin [1977] as "a model of data which represents the inherent
structure of that data and hence is independent of individual
applications of the data and also of the software or hardware

mechanisms which are employed in representing and using the data".

The constructed data model by the canonical procedure offers

many advantages which are as follows:

1. It increases the inherent stability of the database.

2. It gives the best chance of surviving future changes.

3. Its independence of the data representation (hierarchical,
CODASYL, relational, or other structures).

4, It minimizes the risk of having torrewrite application programs

as the database changes.

The canonical procedure has been applied to form the canonical

schema as follows:

1. The first user's view of data has been taken and drawn in the
form of a bubble chart {a graph with point-to-point directed
links between single data items) representing associations of
the two types; one-to-one and one~to-many. The concatenated

key is drawn as one bubble, and its component data items drawn
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as separate hubbles.
The hidden transitive dependencies were avoided and the repre-
sentation of the user's view was ensured in the third normal

form.

Further user's view is taken in account and drawn up in the
same way as the first user's view.
The two views were merged together and checked for any

synonyms or homonyms in order to remove them if they appeared.

The primary key in the resulting graph was distinguished from
the attribute nodes. (A primary key node has one or more single-

arrow links leaving it).

The inverse association for each association between keys was

" added to ensure that many-to-many 1inks between keys exist or

not exist. If they exist and could be used at any time in the
future, the association should be replaced by the introduction
of an extra concatenated key incorporating the key data items

that are linked.

The associations were examined to identify any which appear
redundant in order to remove associations which from their

meaning are genuinely redundant.

The previous four steps were repeated until all user views were

merged into the graph.

The root keys were identified. (A root key is a primary key

with no single arrow leaving it to another key).
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8. The data items arranged into groups were redrawn (records, seg-
ments, tuples) witheach having one primary key and its asso-

ciated attributes.

9. Finally, the canonical schema was ready to convert into rela-
tional, CODASYL, or DL/1 schema.
The resulting schema is shown in Figure (3.7) and the conver-

ted relational schema is shown in Figure (3.8).

- 3.5 Database Physical Structure

Every relation in Figure (3.8) represents a simple flat file
structure. Each relation was given a name and all tuples in it were
given key(s) which uniquely identify them. This structure will
minimize the maintenance costs. The physical structure of the data-
base is represented by storing the information concerned with rela-
tion (name of the relation, name of the attribute, and the form of
the attribute representation) separately from the body of the rela-
tion which contains the data that makes up the information content

of the relation.

The important advantage of this separation storage is to provide

more complete data independence.

Some of the relations are stored in binary form, such storage
will be valuable to the interactive query systems because it can

easily handle the spontaneous queries.
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CATEGORY (BLURB-NO#, CATEG-CODE#)

AUTHORTITLE (BLURB-NO#, AUTHOR-NAME, BOOK-TITLE)
CONFERENCE (BLURB-NO#, CONFERENCE)

EDITOR (BLURB-NO#, EDITOR)

PAGEYEAR (BLURB-NO#, PART-VOLUME#, NO-OF-PAGE, PUB-YEAR)
SUBTITLE (BLURB-NO#, PART-VOLUME#, SUBTITLE)

DESCRIPTION (BLURB-NO#, PART-VOLUME#, DESCRIPTION)
CONTENT (BLURB-NO#, PART-VOLUME#, CONTENT)

ISBN (ISBN¥, BLURB-NO#, PART-VOLUME#)

QUOTATION (ISBN#, PRICE)

FIGURE (3.8) The converted relational schema for the

resulting canonical schema
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Also, it will save spaces for reasons that some books do not

include such fields (conference, description, content).

3.6 Limitation of Some Fields Size

One of the problems encountered was that there were no guide-
lines on the size of items that were to be included in the 'blurb’.
For instance, what were the average and maximum number of charac-

ters in any book title, or author(s) name etc.

To overcome this several book lists by different publishers were
examined and statistics collected on all these items that were of

uncertain length.

Eventually it was decided after sufficient information had been
obtained to take a decision on the lengths of various fields con-

cerned.

The fields were then fixed in order to make the operations on

relations easy and fast.

3.7 The Relational Operations

A variety of operators are defined by the relational mathema-
tics with which these relations may be manipulated in order to

achieve any desired requirements in a tabular form of the data.
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Relational algebra is considered as a collection of high-level
operations on relations. Its operation is one which takes one or

more relations as its operand(s) and manipulates them to form a new

relation.

Date [1977] referred to a compiete set of operators which are

involved in the retrieval and storage operations.

A set of algebraic operations (union, intersection, difference,
and complement)} are used in the database to manipulate the relations
and special relational operations (selection, projection, and join)
as.well. The usage of these operations can be divided into two

functions:

1. Retrieval operations which involve the following operators:

a) SELECT is an operator which manipulates a specific rela-
tion to extract those tuples within the relation for which
a specified predicate is satisfied. The extracted tuples
will be written on a new relation which is of the same

type as the original one.

b) PROJECT 1is an operator which manipulates one relation to
extract a vertical subset of a relation. A subset can be
obtained by selecting specified attributes and eliminating
others. Also, the project operator can provide us with a

way to re-order the attributes of the new relation.

¢) JOIN is an operator which operates on two specified rela-

tions to construct a new relation. The join operator is
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mostly based on equality of values in the common domain.
It might be used for each of the other comparison operators

(#, <s >, <), if required.

COMPLEMENT 1is an operator which acts on two specific rela-
tions to construct a third relation which is regarded as
the complement of one of the old relations only.

For example:

Let ACS. The complement of A in S is the set of elements
that belong to S but not to A. The complement of A in S
denoted by A". Thus we have A~ = (X; Xg¥;A).

2) Storage operations which involve the following operators:

a)

b)

UNION is an operator which acts on two relations of the same
type to produce a third relation of the same type.

For example:

A U B (A UNION B), of two relations A and B means that the
set of all tuples which belong to at Teast one of the twe
relations A, B. Thus:

A U B {X; X=A OR X«B}.

MINUS is an operator which operates on two specified
relations (A,B) to construct a new one of the same type.

For example:

“A-B (A MINUS B) = {X; X<=A and X<=B}
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3.8 Privacy and Security

Data in the proposed relational model is planned to be secure
and private in order to protect it from any unauthorized persons
and to give the rights for the individuals and organizations to
determine for themselves when, how and to what extent information

about them is to be transmitted to others.

Privacy can be achieved through a security mechanism.

The designed database model included many different procedures

of authentication for the users and these are as follows:

a) The checking of the user number (code).

b} The checking of the user password by typing the password on
the terminal to compare it with the stored password of the
samé person. The typed password will not appear on the
terminal for security purposes.

c) The checking of a black mark which means that such users are
not allowed to use the system after a specified number of ille-
gal attempts of entry.

d) The checking of a time period each day when specified users
are allowed to use the database.

e) Every user is allowed to run only a specific type of job, so
that the system will prevent any user from using unauthorized
jobs.

f) | A1l the legal and illegal entries to the database are logged

on a specific file for management information purposes.
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3.9 System Integrity

In reality, there is no absolute system integrity but the sys-
tem must be protected against hardware failures and various types of
accidents which will occur occasionally. The data in the database

must be ensured that it is accurate at all times.

The proposed database system is designed to have the ability to
recover from accidental corruption to the database either through

human or system error.

The database has the following integrity constraints:

a) Each transaction passes through a validation procedure to
ensure consistency and completeness.

b) By copying the database pericdically and keeping the copy in
a safe place. | |

c¢) Each reiation is defined by a primary key and no two tuples
in the same relation having the same vaiues.

d} The values which occur in a particular attribute must Tie in
a specified domain i.e., they must lie within certain ranges
or they may conform to certain specified rules. '

e) The update of a specific field ﬁight be followed by cert&in
rules, like the update of a book price which should not

exceed a determined value.
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I,E.IO The User Interface

There are a variety of ways to organise the information flow
between thé computer and the user of the information. On real-
time systems the simplest form of information flow is that in which
the person requiring information or entering data communicates

directly with the computer in a two-way dialogue.

////;he user interface is designed as a directed dialogue inter-
face in order to achieve rapid familiarity and appeal through

recognisable elements in the system messagii/

P

This interface includes all the security procedures which were

discussed in the previous section.

Such interfaces enable the database system to be centred upon
their various users who interact with the system through computer
terminals.’rit is the way that users can communicate with the data-
base and controls all the access to the system and logs both the

successful and the unsuccessful attempts to use the database

resourcei%

The results of this design is a consistent user interface which
is automatically derived from a set of files (user account file,
and meny file}, and containing flexible security features supported

by system management reports drawn from the usage log.

Each user is presented with a menu~selection which is deter-
" mined by the records heldon the user accounts file and the menu

file.
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This is achieved in the following way:

“1. The user is first identified by account number and password
check.

2. If the user is allowed to use the database the menu will be
Structured and displayed from the menu file with the Contents
and the structure of the interface belonging to that user.

3. The user can select the required function from the displayed
menu. The user interface will prevent the user from doing

other functions which do not appear in the user menu.

The user interface components are shown in Figure (3.9).

The user interface mechanism is shown in Figure (3.70).

~3.11 Database Administrator's Dialogues (Security Officer Dialogues)

In the enhanced database system dialogues are provided to the
database administrator employing menu, question and answer, and the comm-
and techniques. This dialogue allows the administrator to establish
all the security components before users may commence operations.

This includes the creation of the initial records in the user account
file and the menu file. The dialogue is designed to assist the
administrator or the manager to create and maintain these files as

required.

Also, such dialogue provides an on-line interrogation on an& of
these files and a log file summary feature to assist in the file
maintenance. The securityofficerdialogue enables the management to
control the overall database by centralizing and monitoring the

database activities.
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The manager of the administrator can use the dialogue
through the user interface because there is no specific terminal

available for them.

The administrator's dialogues structures are shown in

Figure (3.11).

The dialogue is designed to be used easily by both the naive

user and the computer specialists.
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4.1 Introduction

Before considering the actual implementation, a brief intro-
duction is given to discuss the choice of the computer system which
is preferable for the project Eequirements. However, the database
required an interactive computer service for its implementation.
Also, it was agreed that COBOL 74 is the best language for the system
implementation since it is always used to implement commercial

applications.

There are many interactive computer systems available in the

Computer Department and the Computer Centre at Loughborough Univer-

sity. These are:

The Department of Computer Studies PDP 11/40 is the Computer
system which is run under the UNIX operating system, It is univer-
sally regarded as a powerful computer system,however the COBOL

language is not available on the UNIX.

The ICL 1904 is the computer system which is run under GEQRGZL
operating system, Modular 1 Terminal system is one of the computer
system services which is responsible for all the interactive side
of the work and all terminals are controlled by it. [Prentice, 1979A].
The system provides the ability to manipu]éte files on the 1900 and
submit these as batch jobs from terminals at various sites on the
campus. The COBOL 74 Tanguage is available on the computer opera-

ting system.
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Another computer system in service is'the PRIME 400. The

COBOL language is also available on this.

The PRIME 400 computer system was chosen to implement the
proposed database because not only is it easy to learn and use,

but it will satisfy the designed database requirements.

The next section of this chapter will be an introduction to

the PRIME system.

4.2 The PRIME 400 Series

4.2.1 System Structure

The PRIME 400 consists of two 768 byte Prime processors, 320
megabytes of disc storage, é éard reader, line printer, paper tape
reader/punch and a magnetic tape deck compatible with the ICL 1904S
which is used to transfer files to and from the ICL 1904S filing
system under operator control [Prentice, 19798]. As it is an inter-
active system, it is accessed by terminals spread about the campus
and connected to it by telephone/telegraph lines via a Gandalf

exchange.

The tape equipment allows input and output for interchange with

other computers.

Ultimately the card reader will allow the running of simple
non-interactive jobs (e.g. compilations of interactive file trans-

fer) from the card decks. The system has a considerable variety of
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terminals attached to it. These are divided into three main classés

as follows:

1. The 10 character per seconds terminals (e.g. teletypes) which
operate in half duplex mode (i.e. the terminal prints what is

typed and sends it to the computer).

2. The 30 character per second terminals (e.g. VDUs) which operate
in full duplex mode (i.e. the terminal sends the typed charac-
ter to the computer which then generally returns it back to

the terminal).

3. The 30 character per second terminals (e.g. Trend 800) which

operate in a similar way as in (2).

The terminals are not connected directly to the computer but via a

switching system called PACX (Private Automatic Computer Exchange).

4,2,2 The Editor

The PRIME system has several useful and powerful utilities.
The 'text editor' is one of them which enables ease of change when
developing files and is very simple to use. It is a line-oriented

system.

EDITOR is a system designed to assist the user to create and
edit text files on the computer [Gerrard, 1978]. There are many
commands available in the EDITOR. Each command is followed by one

space and a specified parameter.
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Normally, the data and the programs are entered, checked and

corrected by using the EDITOR (ED).

Editor has a special file area called the work file which is
reserved for its own use. EDITOR puts all input into this work
file and does all its own editing (searching, examining, changing)

on the contents of this work file.

The EDITOR has two modes: Input mode and Edit mode. Any user
can switch frpm one mode to the other quite easily. In Input mode,
the EDITOR treats whatever the user types as text which is put
directly into the user work area, line by line. In Edit mode, the
Editor treats the user input as commands, and executes each using

the contents of the work file.

Finally, it was concluded that these EDITOR's facilities pro-

vided a beneficial assistance to the database implementation process.

4.2.3 The Multiple Index Data Access System (MIDAS)

MIDAS, provides the users with a series of program and sub-
routines_for the creation and maintenance of keyed/index and/or

keyed-index direct access files.

Sometimes, the Index Sequential Access (ISAM) files are referred

to as Keyed-Index files.

The usages of MIDAS are as follows:
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1. To create/modify the template (file description) which means
that the user defines the data file, indices, etc. by loading

the CREATK utility.

2. To build the data file which exists in a text or binary file
‘which can be converted to a MIDAS file by loading KBUILD
utility.

3. To maintain a file which means that data can be added, deleted,

‘ changed or viewed.

4, To reconstruct the files which means that MIDAS can perform
the house-keeping responsibility. The files can be reconstruc-
ted after significant maintenance (REMAKE), deleted in part or-

ful (KIDDEL) or rebuilt crashes (REPAIR).

4.2.4 The PRIME COBOL

The Prime COBOL is based upon the American standard (ANSI)
X3.23-1974.C0BOL is a conventional compilation system. The compiler
processes source programs from disc file and produces files of
Ioadabié binary code. This is Toaded together with subroutine libra-
ries by the loader to produce a binary program file which is finally
loaded and run. The compilation and loading process is not inter-
active and so is run by a simple batch system. Prime's COBOL com-
piler operates on COBOL source code to generate object code. It is
also possible to generate a program listing only. Since syntax

checking can be achieved in a shorter period of time, this feature
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can produce a quick and useful reference to the source program.
When the program is compiled and loaded it may be run, inputting

data and obtaining results interactively at the terminal.

4.3 Program Development and Implementation

The program development and implementation includes the

following:
1. The user interface.
2. The database administrator's dialogues.

a) User account file maintenance dialogue.
b) Menu file maintenance dialogue.
3. Security reports.
a) User account report.
b) Interface report.
4. ° The relational operators.
a)} Retrieval operators.

b) Storage operators.

The programs are coded in COBOL and entered {source code) via the
terminals by using the PRIME EDITOR in the input mode. Also, the
EDITOR is used in the edit mode to change or correct any incorrect
code. After each end of a compilation process, the source program
is corrected if necessary using the EDITOR in the edit mode and

the cycle repeated.
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The top-down test approach is used to validify the database
performance. This approach is regarded as a strategy of testing
the high-level modules of a system before low-level modules have
been coded and possibly before they have been designed [Yourdon, 1979].
The implementation of this approach includes an important advantage
which resolves any problems encountered by the designer in the early

stages.

4.3.1 Implementation of the User Interface

The user interface consists of several modules or sub-systems,
It has two main functions. One function is to supervise the accesses
to the database. The second function is to enab]e users, after they
successfully identify themselves, to access the database system.
The first test made on the interface was to check the authentication

process.

When the user wishes to access the database, the securify con~-
trol asks the user to type in the user code, and after the user
code has been entered, the security controls will check the user
code against the user code which is recorded on the user account
file. The security control will ask the user once again to type
the correct user code if it was incorrect or it will ask for the
password for correct user code. The system will atlow one further
attempt for the incorrect password. The system checks further veri-
fication of user authority. Eaéh valid or invalid attempt is recor-

ded in a log file.
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After the user has completed the authentication sequence and
is permitted to use the system, he is shown a personalized menu
from the menu file according to the job codes that are recorded on
the user account record. The user can choose the required function.
When this function is completed he is given the choice of making

further functions from the same menu.

The second test was made by an inexperienced user to see the

extent of acceptance of the user to the interface performance.

The interface was tested for different paths to ensure that it

behaved éorrectly and avoided the breakdown of the system.

4.3.2 Implementation of the Database Administrator's (DBA)
Uialogues

Three modules are used by the DBA to maintain the security files.
Each module represents a dialogue which performs a certain routine.

This routine is also divided into sub-routines,

These dialogues can be called and used from the displayed menu

on the screen to the security officer or to the DBA only.

The first dialogue is used for the menu file maintenance, the
second for the user's account file maintenance and the third dialogue
is used for the relations description file maintenance. Each dialogue
has been tested which proved the ease of usage of these dialogues to

maintain the files even by naive users.

The use of the question-answer technique which is employed in

these dialogues assists the users to manipulate the files with a
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simple directed manner. The dialogues were tested by using meaning-

ful artificial data obtained from a model problem..

4.3.3 Implementation of the Security Reports

The security reports can be obtained from two programs. The
first is the interface report program which produces the interface
report. The second is the user account report program. These pro-
grams can be selected and used from the displayed menu by the

security officer.

These programs were implemented and the reports were obtained.
It was concluded that both reports were very important to the
security oficer because it assists him to control the database
access and to inform him about any legal or illegal entry to the
system. Also, it could help him to set up new authentication proce-
dures and conditions for the users. On the other hand, these reports
include vital information which has been used for the maintenance of

security files.

4.3.4 Implementation of the Relational Operators

Two groups of relational operators were imp]eménted in this
project which demonstrated the relational foundation theory and the

powerful retrieval capability of the relational model.

The first implemented group were the retrieval operators. The

second group were the storage operators.
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The implementation of these operators provided the ability to

manipulate and to extract any type of data that is required by the

users.

The Retrieval Qperators

SELECT is an operator which is implemented to construct tuples
satisfying a specific condition. This operator needs five para-
meters. The first parametér is the input relation name and the
fifth and last parameters is the output relation name. The remai-
ning parameters represent a specified condition to extract the satisf
fied tuples from the input relation. This condition includes one
type of comparison between a subset of a relation and a constant.

The second parameter represents a subset name and the third is one
of the comparison operators =, #, >, <, €. The fourth parameter

may represent a constant number or name.

The output relation will contain all tuples which satisfy the
specified condition. The process logic of the SELECT operator is

shown in Figure 4.1.

PROJECT is an operator which is implemented to enable a user
to select which columns he requires from a relation, and to specify
in what order he wants them. This operator needs three parameters.
The first parameter is the input relation name and the third is
the output relation name. The second parameter includes a tist of
one or more attribute names. The process logic of the PROJECT

operator is shown in Figure 4.2.
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JOIN is also an operator which is implemented to enable a
user to join two relations which share a common data-item type.
~This operator is actuaily an equi-join, that is, a join based on
the equality of values in the common domain. This operator needs
four parameters., The first and second parameters are the two input
relation names. The third one is the shared attribute name and the
fourth parameter is the output relation name. The process logic of

the JOIN operator is shown in Figure 4.3,

COMPLEMENT is an operator which is implemented to complement
specific relations in order to obtain the required data. This opera-
tor requires four parameters. The first parameter is the name of
the relation to be completed and the second one 1is the name of the
complement relation. The third parameter is the name(s) of the
shared data-item type and the remaining parameter is the output
relation name. Figure 4}4 represents the process logic of the

COMP operator.

The Storage Operators

UNION is an operator which is implemented in order to add new
tuples to a specific relation. This operator needs two parameters,
which represent the input relation names. Figure 4.5 shows the pro-

cess logic of the UNICON operator.

MINUS is an operator which is implemented to enable users to

delete a specific tuple(s) from a relation. This operator needs
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the same parameters as used with the UNION operator. Figure 4.6

shows the process logic of the MINUS operator.

4.3.5 Direct Use of the Operators

The relational operators used were tested directly in a speci-
fic sequence according to the user requirements. The lists reguired
by the publishing house were obtained as a result of these retrie-

val operations.

The update operation is achieved by a suitable sequence of

MINUS and UNION operations.

The direct use of the operators proved clearly the ability
of the relational module to retrieve and answer any type of engquiry
but the user of these operations must know exactly how the data is

structured in the database.

Thus, the personalized menu method allows the user to select
the facility he requires without needing to specify or to know

how the data is organized.

4.3.6 Programming Technique

The programming technique used for a large part of the data-
base programs was the top-down design and each program was coded
to some extent as a stfuctured program. Structure is an approach to
programming in which is concerned with clarity as well as effective-

ness [Gane, 1979; Ashley, 1980; Lyons, 1980]. A structured approach
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makes a complex subject easier to learn and helps the user to
develop good coding habits automatically. This technique involves
the coding of levels of blocks of instructions to do basic func-
tions and these blocks are performed once a certain function is
called. This means the elimination of the GO TO statement as
much as possible and on using the PERFORM statement. The GO TO
effect is to transfer control to the named paragraph and to leave
it there. Unlike the PERFORM, GO TO does not return. Also, it
does not even keep track of where in the body of the program it
came from. Thus, when the GO TO instruction is used extensively
in programs, it becomes very difficult for the reader to understand

what the program is doing, much less how it carries out its task.

Thus, by eliminating the GO TO statements that jump backwards
and forwards in the program listing, it will result with codes that

can be read and understood by a person who is not a programmer at

ali.

In fact, if we begin reading code at the top of the page, and
continue in a straight-line fashion then by the-time we reach the

bottom of the page we have completed a specific process.

Structured coding makes the testing and debugging part of

programming much more manageable.

In addition, when a program is developed from the top down
and is coded as a structured program, there is a greater confidence
in the reliability of the program. This confidence is based on

experience. Installations developing programs using this technique
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have found that these programs have fewer errors at the end of

a year's use than in comparable programs in which these methods

were not used,

Finally, the process logic of each relational operator has
. been written out in English sentences, using capitalization and
indentation conventions. Programming in this fashion is known as

structured English (see Figures 4.1, 4.2, ... 4.6).

4.3.7 User Subroutines

There are several subroutines which have been written and
tested as a part of the database model to constrain the model per-

formance.

1. PRINT:

This subroutine has two functions, the first is to provide a
listing of a given relation, including the relation description
components and the data of each component. The second function is
responsible for producing the required book 1ists in the correct
format.

e.g. PRINT <relation name>

or PRINT <relation name> (<the required 1ist>)

2.  SORT:

Many SORT subroutines have been written and tested to help
the user to order the data as required. These subroutines are inclu-
ded in the database operations and the sort can be achieved automa-

tically.
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SELECT QPERATOR
DO PARAMETERS-VALIDATION
DO TUPLES-SELECTION
D0 END-ROUTINE
PARAMETERS-VALIDATION
IF parameters are correct
store the constant (included in parameter 4) in AREA-A
ELSE (not correct)
SO display 'ERROR' message
DO END-ROUTINE
TUPLES-SELECTION
REPEAT TAKE-A-TUPLE until all tuples have been tested
TAKE-A-TUPLE
take a tuple from input relation
Store the data-item value (indicated by parameter 2) in AREA-B
DO DATA-COMPARISON
Do TUPLE-STORAGE
DATA-COMPARISON
IF parameter-3 = "E"
THEN DO EQUAL-ROUTINE
ELSE IF parameters-3 = "L"
THEN DO LESS-ROUTINE
ELSE IF parameter-3 = "G"
THEN DO GREATER-RQUTINE
ELSE IF parameter-3 = "LE"
THEN DO LESS-EQUAL-ROUTINE



82

ELSE (GE)

SO DO GREATER-EQUAL-ROUTINE
EQUAL-ROUTINE

IF AREA-B E AREA-A

Set flag to one

ELSE

Set flag to zero
LESS-ROUTINE

IF AREA-B L AREA-A

Set flag to one

ELSE

Set flag to ZERO
GREATER-ROUTINE

IF AREA-B G AREA-A

Set flag to one

ELSE

Set flag to ZERO
LESS-EQUAL-ROUTINE

IF AREA-B LE AREA-A

Set flag to one

ELSE

Set flag to zero'
GREATER-EQUAL-ROUTINE

IF AREA-B GE AREA-A

Set flag to one

ELSE

Set flag to zero
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TUPLE-STORAGE
IF flag = 1
Store the new tuple in the output relation
Set flag to zero

END-ROUTINE

Terminate Program

FIGURE (4.1) Structured Engliéh of the Process Logic of the SELECT

Operator
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PROJECT OPERATOR
DO PARAMETERS-VALIDATION
DO PROJECTION-PROCESS
DO END-PROCESS
PARAMETERS-VALIDATION
IF parameters are correct
set count to zero
ELSE (not correct)
SO display "ERROR" message
DO END-PROCESS
PROJECTION-PROCESS
REPEAT GET-A-TUPLE UNTIL all tuples have been processed
GET-A-TUPLE
Get a tuple from input relation
REPEAT DATA-ITEM-PROJECTION UNTIL all items-1ist have been
stored from the ihput tuple to the new tuple |
Set count to oné
Store the new tuple in the output relation
DATA-ITEM-PROJECTION
Transfer one item's tuple [items-Tist (count)] to the new
tuple
Add 1 to count
END-PROCESS

Terminate Program

FIGURE (4.2) Structured English of the Process Logic of the
PROJECT Operator '
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JOIN OPERATOR
DO PARAMETERS-VALIDATION
D0 JOIN-PROCESS
DO END-PROCESS
PARAMETERS-VALIDATION
IF parameters are correct
Set new tuple area to space
ELSE (not correct)
SO display "ERROﬁ“ message
DO END-PROCESS
JOIN-PROCESS
REPEAT GET-A-TUPLE-FROM-FIRST-RELATION UNTIL all tuples
have been tesﬁed
GET-A-TUPLE-FROM-FIRST~RELATION
Get a tuple from the first input relation
REPEAT-GET-A-TUPLE-FROM-SECOND-RELATION UNTIL all tuples
have been compared with the first relation tuple
Initialize the second relation
GET-A-TUPLE-FROM-SECOND-RELATION
Get a tuple from the second input relation
IF both tuples have equal values in the common shared data items
pair the two tuples in the new tuple
Store the new tuple in the output relation
ELSE (not equal)
So set new tuple to space
END-PROCESS
Terminate program

FIGURE (4.3) Structured English of the Process Logic of the JOIN
Operator
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COMPLEMENT OPERATOR
DO PARAMETERS-VALIDATION
DG COMPLEMENT-PROCESS
DO END-PROCESS
PARAMETERS~VALIDATION
IF parameters are correct
DO GET-TWO-TUPLES-FROM-INPUT-RELATIONS
ELSE (not correct)
S0 display "ERROR" message
DO END-PROCESS
GET-TWO-TUPLES-FROM-INPUT-RELATIONS
Get a tuple from the first input relation (R1)
Get a tuple from the second input relation (R2)
COMPLEMENT-PROCESS
REPEAT KEYS-COMPARISON UNTIL both inputs keys equal to high-
value
KEYS-COMPARISON
IF key 1E key 2
DO STORE-R1-TUPLE
ELSE IF key 1 G key 2
DO CREATE-A-TUPLE-FROM-R2
ELSE (key 1 L key 2)
DO STORE-RI-TUPLE
STORE-R]-TUPLE
Store R1 tuple in the output relation
Get next RI tuple
DO R1-END-CHECK
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R1-END-CHECK
IF end of Rl
Set key 1 to high-value
CREATE-A-TUPLE-FROM-R2
Store key(s) 2 in WORK-AREA (identical to R1 tuple)
Store WORK-AREA in the output relation
Get next R2 tuple
DO R2-END-CHECK
R2-END-CHECK
IF end of R2
Set keys to high-value
END-PROCESS

Terminate program

-

FIGURE (4.4) Structured English of the Process Logic of the COMP

Operator
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UNION OPERATOR
00 PARAMETERS-VALIDATION
DO UNION-PROCESS
DO END-PROCESS
PARAMETERS-VALIDATION
IF parameters are correct
DO-GET-A-TUPLE-FROM-THE-FIRST-RELATION
ELSE (not correct)
~ SO display "ERROR" message
DO END-PROCESS
GET~A-TUPLE~FROM-THE-FIRST-RELATION
Get a tuple from the first input relation (R1)
UNION-PROCESS
REPEAT KEYS~-COMPARISON UNTIL first relation key equal to high-
value
KEYS-COMPARISON
;F key 1 E key 2
DO ERROR-ROUTINE
ELSE
DO-STORE-R1~TUPLE
ERROR-ROUTINE
Display "EXIST" message
DO GET-NEXT-R1-TUPLE
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GET-NEXT-RT-TUPLE
Get next R1 tuple
DO R1-END-CHECK
R1-END-CHECK
IF end of Rl
_Sef key 1 to high-value
STORE-R1-TUPLE
'Store R1 tuple in the main relation
DO GET-NEXT-R1-TUPLE
END-PROCESS

Terminate Program

FIGURE (4.5) Structured English of the Process Logic of the UNION

Operator
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MINUS OPERATOR
DG PARAMETERS-VALIDATION
DO MINUS-PROCESS
DO END-PROCESS
PARAMETERS-VALIDATION
IF parameters are correct
DO-GET-A-TUPLE-FROM-THE-FIRST-RELATION
ELSE (not correct)
SO display "ERROR" message
DO END-PROCESS
GET-A-TUPLE-FROM-THE-FIRST-RELATION
Get a tuple from the first input relation (R1)
MINUS-PROCESS
REPEAT KEYS-COMPARISON UNTIL first relation key egual to high-
value '
KEYS-COMPARISON
IF key 1 E key 2
DO GET-NEXT-R1-TUPLE
ELSE
DO ERROR-ROUTINE
GET-NEXT-R1-TUPLE
DO GET-NEXT-R1-TUPLE
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GET-NEXT-R1-TUPLE
Get next'Rl tuple
DO RT-END-CHECK

R]-END-CHECK
IF R1 end

set key 1 to high value

ERROR-ROUTINE
Display "NOT EXIST" message
DO GET-NEXT-R1-TUPLE

END-PROCESS

Terminate Program

FIGURE (4.6} Structured English of the Process Logic of the
MINUS Operator
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Introduction

This chapter will present sample results which have been

obtained by running the model database.

The amount of data contained in the model system was kept
as small as possible within the constraints that it should be
possible to demonstrate all the essential features of the database

performance.

The model system consists of 10 relations as shown in Figure
3.8. Three work files (WF1, WF2, WF3) were used to handle the

required data during the operations.

Also, the system's database contains the menu file, the user's
. account file, the system log file, the relations description file

and the listing operations detail file.

The model data which has been chosen for the database system

is shown in Appendix (A).

The listing of the programs are given in Appendix (B). As

an-aid to readability most of the programs are commented upon.

5.1 Examples Showing the Use of the User Interface

At the fdg-in process time, many system activities occur.
The full Tisting of the system activities at the log-in time are

given as follows:

1. A request of the user account number (user code) is made

and the following operations are done automatically:
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a) checking the user code

b) checking the lock field (block mark field}).

2. A request of the password is made and the following operations
are done automatically.
a) checking the password

b) checking of the time Timit.
3. A display of the last log-in date and the time is given.

At any stage of the checking, the system will display an appropriate
message (for every erroneous action),stating the wrong action that
has occurred, Figures 5.1 to 5.4 show examples of each of these

erroneous attempts.

After the completion of the log-in process, the system will
present the user with a personalized menu. This menu differs from
one user to another and this-depends entirely on the jobs allowed
to each user which are recorded on the user's account file. Each
displayed menu has different menu items for security purposes since
the user is not allowed to see the menu items which are of no concern..

Figures 5.5 and 5.7 show two different menus.

The user must select and input one of the choices in the dis-
played menu. Then the system will reject the wrong choice with a

message displayed to the user. This is shown in Figure 5.8.

After the completion of each choice, the system will ask for

another choice from the user.

The system will request a new password when the user-wishes to

leave the system and to change the previous password. Finally, the
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system will display a message indicating the end of the functions.
Figure 5.9 illustrates these final activities.
Fach legal and illegal action will be recorded on the log-file
indicating the event type, time, date and the user code. This is

shown in the log-file list in Figure 5.6.

The updating of the user's account record occurs at the same

time and is detailed as follows:

a) Updating the last log-in date and time.

b) Updating the lock field if an erroneous action occurs.
¢) Updating the number of the log-in field.

d) Updating the password if changed.

Figure 5.4 shows the user's account report which reflects the user's

account file status.

5.2 Examples Showing the Use of the Menu

5.2.1 Output from the database administrator's dialogues

These dialogues can create and maintain the user's account
file, the menu file and the relations description file. List 5.1
shows the menu displayed to the database administrator (security
officer) once he has completed the authentication procedure. It
illustrates the choices which are available to him which include
the dialogues. The menu file maintenance dialogue assists the data-

base administrator (DBA) to set up the menu elements and update the
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records created during the creation phase. The List 5.1 illustrates
the maintenance process which includes insertion, amendment, and

deletion of a record from the menu file.

The relations file maintenance dialogue assists the DBA to
create and maintain the relations description file records. List

5.2 illustrates the maintenance process of this file,

Finally List 5.3 illustrates the maintenance process of the

user's account file by the user's account file maintenance dialogue.

This dialogue can assist the DBA to lock the system against
any authorized user by setting the lock field to 2 or to re-open

the system by re-setting the lock field to zero.

Also, the DBA can set up the elements of the jobs allowed for
each user. Lists 5.4 and 5.5 show the user's account report which

reflects the user's account file status before and after maintenance.

5.2.2 Listings of the security reports

The model database produces two formats of reports in order to
assist the DBA or the security officer in the protection of the data-
base against accidental or intentional disclosure to unauthorized
persons, or unauthorized modifications or destruction. The List 5.6
illustrates the method of the selection and the production of these

reports from the displayed menu to the DBA.

Since there is no direct use of the printer in the PRIME system,
a file will be created with the same information. This file can then
be spooled by the DBA on a printer. List 5.5 illustrates the USER
ACCOUNT REPORT which reflects the status of each user record in the
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user's account file. List 5.7 illustrates the INTERFACE REPORT
which includes all the legal and illegal entries to the system.

Each entry is commented on to indicate the type of each action.

5.2.3 Operational aspects of the database maintenance

The maintenance of the database includes updating tuples,
deleting tuples and adding new tuples to the relation which can
be completed by using the available operators. The operator UNION
can be used to add new tuples to any relation and the operator MINUS

can be used to delete any tuples from a relation.

The PRIME Editor utility was used to create a work file which
included the new tuples which are required for operations such as
add, union with the main relation. An error message was displayed
for the existing tuples in the main relation. List 5.8 shows the
complete UNION operation. The main relation was printed out before
and after the UNION operation by using the RELATION LIST from the

displayed menu,

The update operation can be achieved by a sequence of MINUS
and UNION operations. Also, the PRIME EDITOR was used to changé
and correct the data. List 5.9 illustrates the update process in_
which the MINUS operation is included. The SELECT operator was

used to extract the required tuple.

5.2.4 The production of the main lists

The user can enquire and produce the required list through

the displayed menu. The three main types of book Tisting enquiries
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require extra information which should be supplied by the user to
select the particular books category. In the price list enquiry

the user should supply the system with an exchange rate because

it varies from time to time.

~ Unfortunately, there is no '€' sign in the PRIME system but
the 'P' letter is used to indicate the '§' sign in the price list.
In List 5.10, there is an illustration of the books 1ist production
according to the author(s) and category. List 5.11 shows the books
list produced by the system. In List 5.12 the Price list production
is shown according to the author(s) and the category. List 5.13
shows the price list produced for the same category chosen by the
user. List 5.14 illustrates the title 1ist production for the -
same category chosen for the previous lists and finally List 5.15
presents the title 1ist produced by the system. The production of
these lists was carried out by the relational operators and by the
special subroutines which are stored in a special file called the

Tisting operations detail file.

5.2.5 Examples Showing the direct use of the relational
operators

The direct use of the relational operator gives the user the
ability to manipulate the database and to extract the required data.
However, the user of these kind of sophisticated functions must know

exactly how the database is organized.

The user should type in the required operators in detail.

Example:
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JOIN AUTHORTITLE AND WF1 OVER # BLURB-NO WF2

The final operation to be inputted must be the "END OF OPERATIONS"

which informs the system to commence processing.

Any error detected by the system on these operations will be
rejected with an appropriate message, stating the wrong part of
the operation. Then the system will stop operations on the remai-
ning operators. But the user can resume the operation after correc-
ting the error and entering the corrected operator with the remaining
operators. These activities are shown in Figure 5.16. If the opera-
tors require extra information (exchange rate, category, etc) then
this will be requested from the user during the operation of each

operator.

List 5.17 shows an example of these operations required to

produce the price 1ist of the new published books after 1979.

List 5.18 presents the price list produced by these operations,

If there is no "ERROR" message displayed to the user during the
"Direct Use of the Relational Operators" and the message "no output
record" displayed, this means that there is no information satisfying

the user requirements. This is shown in List 5.19.

Finally, List 5.20 illustrates the selection of the quotation's
tuples_which satisfied the condition: "“Book price greater than $5".
The selected data were written on WF1 (temporarily work file one) and
‘shown in the same list. Each selected tuple consists of two parts.
The first part represents the ISBN (10 digit). The second part
represents the book price (5 digit; 3 digit for the integer number

and the other two digits for the fraction).
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SEG #INTERFACE4384

* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL *
* THE PROCESSING OF THE PROMOTIONAL FUBLISHING SYSTEM. ¥
Rt T P XX TR SRR F RS L LS LA L R

ENTER USER CODE:HYUsVS

ENTER USER CODE:KIB854 o

*SORRY YOU HRE NOT RUTHORIZED TO USE THIS SYSTEN+

END OF THE FUNCTIONS

oK,

FIGURE 5.1 Entry of an unauthorized user

SEG #INTERFACE4284

B Y ST gt IR D OE Ry o G IR o B SR O O S O O E O T N S T T OO R G R I BT

* THE FUNCTION QF THIS INTERFRCE IS TO CONTROL ALL *

* THE PROCESSING OF THE FROMOGTIONRL FURLISHING SYSTEM. #

BT g T R R g B R SR Pt g G R R YR Y VO U O RSOV OF VRUBTAR N UF SERA U o8 GO S Np TR P O e S
ENTER USER CODE:FMRi11

*SURRY THE SYSTEM IS LOCKED*

END OF THE FUNCTIONS
0K,

FIGURE 5.2 The system is locked for this user

SEG #INTERFRCE4334

B T UL U O P PR 8 R % PR U B g TR S T U GRS S0 B 8 T R S DR AR SRR T P e R
& THE FUNCTION OF THIS INTERFACE IS TO CONTROL RLL ¥
& THE PROCESSIHG OF THE FRONMOGTIONAL FUBLISHING SYSTEM. *
WA A R R F AN RN A AR R TN RR R RN R R R R R KRR R DR R R KRR KRR KRR R R R R
ENTER USER CUODE:RHSZ259
ENTER PRSSHORD: '

*SORRY ¥YOU CAN NGOT USE THE SYSTEM AT THIS TIMEs
YQUR TIME OF WORK BETNEEN &2 AND 1#

END OF THE FUNCTIONS
oK,

FIGURE 5.3 The user is not allowed to work at this time



SEG #INTERFACE4334 tov
R AR RRRR R R R RN R R R R R AR RN RN R R R R R RN R R R R AR RRRRR R R AR R AR RN RN R RN
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL "
* THE PROCESSING OF THE PRONGTIONAL FUBLISHING SYSTEM
AR R AR R R R R IR R R R R R R R R R R R R R R R R R R R R R
ENTER USER CODE:DJE2a1
ENTER FRSSHORD :

INCORRECT PRSSHGRD
ENTER PASSNORD:

INCORRECT PASSHORD
*SORRY THE SYSTEM IS LOCKED

END OF THE FUNCTIONS
0K,

FIGURE 5.4 Entry of incorrect password

SEG #INTERFRCE4354

SRR R R R R R R R R PR R FR B R R R KRR W PR R RR R RRRRR R R R R R R RR R R RR R R RN

* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL - ¥
* THE PROCESSING OF THE FROMOTIONAL PUBLISHING SYSTEM. #+

A A IR RN A AR AH R AR AR R AR AR B IR AR RN
ENTER USER CODE:JMD243 )
ENTER USER CODE:JMR242

ENTER PRSSWORD:

17/786/1881  YOUR LAST RCCESS DATE

11:12:17 YOQUR LAST RCCESS TIME
A 2 e 2 e T S e 2y

COMPUTER STUDIES DEFARTHENT
FROMOTIONAL LITERATURE FUBLISHING SYSTEM

MENU

*

*

¥

*

*

»

*

¥ .

* B1-MENU FILE HRINTENRNCE DIARLOGUE.

* A2~-RELRTIONS FILE MRINTEMNANCE CIRLOGUE
* BI-USERS RCCOUNT FILE MRINTENANCE DIALOGUE.

* @A4-USERS FILE STRTUS REFUOET. ’

* AS-INTERFRACE REFORTCLEGRL AND ILLEGRL ENTRIESD.
* Be-DATABASE MAINTENANCE,

* QF-BOOKS LIST RCCORDING TO RUTHOR AND CARTEGORY.
¥ @8-PRICE LIST RCCORDING. TQ BUTHOR AND CRTEGORY.
* @I=-TITLE LIST ACCORDING TO RUTHOR ANL CRTEGORY.
* 1E-DIRECT USE QF THE FELRTIONAL QPERRTORS,

* 11-RELATION LISTCFIELDS :HAME. LENGTH. AND [DATA.
AN o R N AR B e N K R N N R R R R A R A R R R R R R R R R R Rk e

W oE B R E R EEEEEREREEERY

ENTER CHOICE: 84

FIGURE 5.5 Entry of authorized user
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SLIST LOGG4334
S2IZEEILOELTI4Z0L 144301 ILLEGRL RTTENFT
FMA111310617143427142148THE SYSTEN IS LOCKED
RHS253581661 71422531 43524NAT ALLGHED IN THIS TINE
- DJEZ01810617142637143655INCORRECT PASSHORD
DIE2018106171436551426SIINCARRECT PASSHORD
DJE2OL1818617143659143659THE SYSTEN IS LOCKED
JHR243810617143823144814USERS FILE STRATUS REFQRT.

0K,

' ' !
FIGURE 5.6 List of the Tog-file data after the entries
. SEG #INTERFRCE43584

B 2 Y Y I I TR R B R AR AR R I A Y A
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL ¥
* THE PRQCESSING OF THE FROMOTIONARL FUBLISHING SYSTEM.  +

‘ D TR R R Y S L L PR SR R R
ENTER USER CODE:LNB235

ENTER PRSSHORD:

Q1/86-1281  YOUR LAST ACCESS DATE

12:58:48 YOUR LAST RCCESS TINME
B g N e S i

COMPUTER STUDIES DEPARTMENT
FROMOTIONRL LITERATURE FUBLISHING SYSTEN

HERU

*®EFBER

* BI-MENU FILE MRINTENBNCE CIRLOGUE.

* @2-RELATIONS FILE HMRINTENANCE LIALOGUE.
* @I-DATABRSE MRINTENANCE.

* OB4~RELATION LISTCFIELDS :NAME. LENGTH. RND DATRS. : .
A RN FIE NI NN IR A N A TR R SRR e RN R R R R e R

*
2R EEEEEEELR

*

ENTER CHUOICE: a1

MENU FILE HRINTENANCE STARTED
AR AR RN AR R A A Fe e e

MENU FILE UFRATE *

5
£
THE FUNCTIONS AYAILAELE BRE : %
1-RECORD CREATION, ¥
2-RECORD DELETION. .
3I-RECORD AMENDHMENT. #
ENTER CHOICE : 3
RECORD AMENDMENT ROUTINE:

—— e Y at ——— — ———— wi —— — S Ay

*
o
»
*
*
*
»*
*

FIGURE 5.7 Another menu for another user
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SEG #INTERFACE4384

i‘*$$*$***$$***$$$$***$**$$$*$$$$$$$$$$**$$$$$$*$$$$$$$$**$$$$

* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL RLL *
& THE PROCESSING OF THE FROMOGTIONRL PUEBLISHING SYSTEM.  «+
T O R R e R E T D R Yy T e R P S

ENTER USER CODE:JMA242
ENTER PRSSNORD:

17/06/19814  YOUR LAST RCCESS DATE

14:38:2%3 YQUR LAST RCCESS TINME
B T R T o e e B e R R L L

COMPUTER STUDIES [DEPARTMENT
PROMOTIONAL LITERRTURE PUBLISHING SYSTEN

MENU

*

-

»

»

N

»

¥

*

* Q1-MENU FILE MRINTENRNCE [IRLOGUE,

* P2-RELATIONS FILE HRINTENANCE DIRLOGUE.
* E3-USERS ACCOUNT FILE MRINTENANCE DIRLOGUE,

* Q4-USERS FILE STATUS REFORT.

* DS~-INTERFRCE REFORTCLEGRL AND ILLEGRL ENTRIES).
* @6-DRTABASE MAINTENRHCE,

¥ @7-BOOKS LIST RACCORLDING TO RUTHOR BND CRTEGORY.
* @Q-PRICE LIST RCCORDING TO RUTHOR AND CATEGORY.
* G@O-TITLE LIST RCCORDING TOD RUTHGR AND CATEGOEY.
* 18-DIRECT USE OF THE RELRTIONAL QFERATORS.

* 11-RELATION LISTC(FIELDS :NAME. LENGTH: AND LATHI.
AR AR AR AR AR R AR RN R R R A R R e R R R R e e R e e e el e b ek e b e R Rl R R ok

ENTER CHOICE: R
INCORRECT CHOICE

ENTER CHOICE: 16
INCORRECT CHOICE

ENTER CHOICE: - 83 -
USERS ACCOUNT FILE UFPDRTE STARTED

FEEEFEEFTEEEEEREREEREER

* USERS FILE UPDRTE #
S T *
* , *
* THE FUNCTION RYRILABLE ARE . #
* *
¥  1-RECORD CRERTION. ¥
*  2-RECORD DELETION. *
*  I-RECORD AMENDMENT. *

R Ry S S T S L S B LS
ENTER CHOICE:R

INCORRECT CHOICE

ENTER CHOICE:V

INCORRELT CHOICE

ENTER CHQILE:1

RECORD CREARTION ROUTINE

. T T ot T — A — e ———

FIGURE 5.8 The rejection of the incorrect choice



T T T T T T T TN T TN I IR I I R R AR R R R RN R R R R R R R R R R
¥ THE FUNCTION.QF THIS INTERFRCE IS TO CONTEOL RLL *
* THE PROCESSING OF THE FREOMOTIONRL FUBLISHING SYSTEM *
A 30000 300 30 30 3 A 30 R YR B 0 I RS R R SR S R RS RN R R R e R
ENTER USER CODE:LNR23S
ENTER PRSSHORD:

17/86,15381  YOUR LAST RCCESS DRTE

14:42:88 YOUR LAST ACCESS TIHE
A A A 0 AR 000 50K 3R 0 S S S0 o S b Sk
* ¥
* COMPUTER  STUDIES [EFRRTMENT *
* PROMATIONAL LITERATURE FUBLISHING SYSTEHN *
* #
* MEXHU ¥
* -—— *
* »
* o *
# @1-MENU FILE WRINTENANCE DIRLOGUE. ' *
* @2-RELATIONS FILE MAINTEMANCE LIARLOQGUE, *
* O3I-DATRBASE MAINTENRNCE. ! *
* O4-RELATION LISTCFIELDS :MNAME: LENGTH. AHD DATAD. *
SRR AR AR R AR IR I A RN KR IR R BRI e ook e ek ek

ENTER CHRICE: a4

ENTER HMARX. 72 CHARACTERS OGFERATION DETRIL
PRINT PRGEYERR
ENTER MRX. & CH. FILE NARE

FRGES334

BE77 107 502000024663
BE7F148A67001 061067

Q677118067 082139067
BEF71180070031 00467

Q67711 8RAFAYABRARR
AEFT124309001 350281
9577124309002033881
P677124309683029281

QS 77124369034 006000

A8771 3830100025269

ASTF13830X 200091669

AE77 1585048000204 75
ASTTS07I05080630480

END OF RELATION LIST

DO YOU WANT TO RUN ANOTHER JOE?
ENTER YES OF NO! NO |
DO YOU HANT TO CHANGE YOUR PASSHORDT

ENTER YES OFR HNO! YES
ENTER NEW FRSSHORE:

END OQF THE FUNCTIONS
FIGURE 5.9 The request for the new password
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LIST 5.1

B T T R TR R PR PR R R R R T Y D S PRy S R S
¥ THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL *
* THE FPROQCESSING QF THE FROMOTIONAL FUBLISHING SYSTEM. «
AT A AR IR A IR AR IR AR IR A R R K 3K
ENTER USER CODE:JMRZ42 '
ENTER FASSHORD: -

17/86/1931 YOUR LAST RCCESS DATE

14:45:48 YOUR LRST ACCESS TINWE :
B L r T LTTOprep o g SRR B CRCR g o8 T8 OO0 1F Doy P O S U R S GO O W U U NF O W8 CE O O R e

COMPUTER STURIES [DEPARTHMENT
PROMATIONAL LITERATURE FPUBLISHING SYSTEHM

MENU

B3-USERS RCCOUNT FILE MRINTENANCE DIALGGUE.
O4-USERS FILE STRTUS REPGRT.

BS-INTERFACE REFORT(LEGRL RAND ILLEGAL ENTRIES),
86-DATABASE MRINTENRNCE,

@7-BOOKS LIST RCCORDING TO RUTHOR AND CATEGORY.
88-PRICE LIST RCCORDING TO RUTHOR AND CATEGORY.
Q3-TITLE LIST RCCORDING TG RAUTHOR AND CATEGORY.

*

*

»

»

*

»*

*

*

* @1=-MENU FILE MAINTENANCE OIRLOGUE.
*

*

*

*

*

*

E 4

*

* 18-DIRECT USE OF THE RELARTIONAL OFPERATORS,
&

¥

*
»

S

»*

»

»

¥

»*

*»

@2-RELATIONS FILE MAINTENANCE DIALOGUE. *
®

¥*

»*

3

»*

»

5

¥*

*

11-RELRTION LISTCFIELDS :NRME, LENGTH. AND: DRTRA).
I g o N R R P R P

ENTER CHOICE: 81
HENU FILE MAINTENANCE STARTED

*  MENU FILE UFDRTE *
e e *
* *
* THE FUNCTIONS RYRILBELE ARE :#
* *
%  1-RECORD CRERTIOGN. ¥
*  2-RECORD DELETION. *
*  I-RECOREL AMENDMENT. *
AN A RN R R R F R R AR AR KR RN

ENTER CHOICE : 2 .

RECORD DELETIGN ROUTINE:

ENTER 2 NUMERIC CHARRCTERS AFFLICATION COLE : 16
ARPLICATION CoLE IS NOT ENIST. TRY Ta CORRECT IT
DO YOU HANT TO DELETE RANOTHER RECOED?

ENTER YES OR NQ:YES

ENTER 2 NUWERIC CHARACTERS APFLICATION CODE : 84
RECORD LELETEL I5:

B4USERS FILE STATUS EEFUORT,

DO YOoU HANT TO DELETE ANOTHER RECORL?

ENTER YES OF NO:NQ

Do Yau HANT HORE UFDATE?

ENTER YES OF NO:@YES

ENTER CHOICE :@ 2

RECORD AMENDHMENT ROUTINE:

o —— it A vy . . o - ey
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ENTER 2 NUMERIC CHARRCTERS RAPFLICATION CODE : 38
APFLICATION CODE IS NOT EXIST, TRY TO CORRECT IT
DO YOU HWANT TQ RMEND RNOTHER RECORD?

ENTER YES OR NOQ:YES _

ENTER 2 NUMERIU CHARARCTERS ARFPFLICATION CODE : 14
ENTER MAY. d4& CHARACTERS RFPLICATION NAME .
RELATION DATR LIST.

RECORD RMENDED IS:

14RELATION DATA LIST.

DO YOU HANT TQ AMEND ANOTHER RECORDY

ENTER YES OR NO:NO

DO YOoU WANT MORE UFDATE?

ENTER YES OR NO.YES

ENTER CROICE : 1

RECORD CRERTIUN ROUTINE:

ENTER 2 NUMERIC CHRRACTERS FHPPLICATION CODE : 81
APPLICATION CORE ENIST, TRY TO CORRECT IT

DO YOU WANT TO CREATE ANOTHER RECGRD?

ENTER YES OR NQ:YES

ENTER 2 NUMERIC CHAERCTERS AFPPLICATION COLE @ @4
ENTER MRX. 46 CHARACTERS RFPLICATION NAME :

USERS RCCOUNT REPORT.

RECORD MEITTEN IS:

@4USERS RCCOGUNT REFQRT.

L0 ¥YoU WANT T CREATE ANOTHER RECORD?

ENTER YES QR NO:NQ

DO YOU WANT MORE UPDRATE?

ENTER YES OR NQ:6NQ

MENU FILE UFDATE FINISHED

DO ¥YQU WANT TO RUN ANOTHER JOB?

ENTER YES OR NO! VYES

ENTER CHOICE: 18
BEWARE FLEASE:

THE SORTNCRUTHOR'RANE SORT ALPHABETICALLY)
SUBROUTINE, USE WFL RS INPUT AND WF2 A5 OUTPUT

THE SORTTCTITLE SORT RLPHABETICALLY)
SUBRQUTINE, USE HFZ 8BS INPUT AND WF1 RS QUTFUT

P g T R S o SRR B g S g S R R R S R R P L 'Y

ENTER HMAX. 72 CHRRACTERS OFPERATION LETRIL:

PO K

ENTER MARX. 72 CHARRCTERS OFPERATION DETRIL:

END QF

OﬁEEHTGE NRHE ERROR, V¥OU CRN NOT CONTINUE

PO K

END OF DIRECT USE (OF THE QFERRTIONS

DO YOU MANT TO RUN RNOTHER JUOEB?

ENTER YES OR NOY! NO

DO YoUu WANT TO CHANGE YOUR PRSSHORD?

ENTER YES OR NO! NO

END OF THE FUNCTIONS
0K,
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SEG #INTERFRCE4284

AR AR WA NI F R R AR R RN R F R R KRS RRFR R KR FHR BRI R LR R KRR PR RN KK
* THE FUNCTION QF THIS INTERFACE IS T CONTROL RALL #
* THE PROCESSING OF THE FROMOTIONAL FUBLISHING SYSTEM.

ENTER USER CUDE:JMR243
ENTER PASSHNORD:

17/86/1951 YOUR LRAST RCCESS DATE

14:57V:57 YOUR LAST RCCESS TINWE '
By P

COMRUTER STUDIES DEFARTNENT
PROMOTIONAL LITERRTURE FUBLISHING SYSTEHM

HENU

&
*
¥
»*
¥
»
3
*
B1-MENU FILE MRINTENANCE BIALOGUE. *
82-RELATIONS FILE MAINTENANCE DIALOGUE. . ¥
@3-USERS ACCOUNT FILE MAINTENANCE DIRLOGUE. #
A4-USERS ACCOUNT REFORT. *
-85~ INTERFACE REPORTCLEGAL AND ILLEGAL ENTRIES). #
A&~DATREASE MAINTENANCE. - *
@7-B00KS LIST RCCORDING TO AUTHOR AND CATEGORY *
B8-PRICE LIST ACCORDING TG AUTHOR AND CATEGORY. *
89~TITLE LIST ACCORDING TG RUTHOR AND CATEGORY *
18~DIRECT USE OF THE RELATIONAL OPERATGRS. #
11-RELATION DATA LIST. #

ENTER CHOICE: az2
MRINTENRNCE OF THE FILE IS STRRTED
TR A o O R R R o S R S R O

* FILE MARINTENANCE *
¥  ememmmaccceaemm—— Y
w *
* THE FUNCTIONS AYRILRBLE ARE: *
* *
*  4-RECORD CREATION. #
*  2=-RECORD DELETIGN. W
*  I-RECORD AMENDMENT. *

BRRRRRRRRERRNRR AR ARRERRR R RE R R RN
ENTER CHOICE : 1
RECORD CRERTION ROUTINE:
ENTER MAN. 12 CHARACTERS RELATION NAME
WF1
RELATION EXIST IN THE FILE
DO YOU WANT TO CRERTE ANOTHER RECOFDT
ENTER YES OF NO:YES
RECORD CRESTION ROUTINE:
ENTER MAX. 412 CHARACTERS RELATION NANE
WFS
ENTER > NUMERIC CHARRCTERS FELATION CODE
ENTER MAX. 15 FIELDS FOR EACH RELATION
ENTER AN, 12 CHARACTERS FIELD NANE :
SISEN
ENTER MAX 999 FTFIN | FNATH -
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a1a

ANY MORE ENTRY!

ENTER YES OR NO:YES

ENTER MAX. 12 CHRRACTERS FIELD NRHE :

#BLUREB=-NO

ENTER MRX. 999 FIELD LENGTH :

810

ANY HORE ENTEY!

ENTER YES OR NO:NO

RECORD WRITTEN IS: )
HFS 1S#ISEN Galnio#ELURE-NQ  ailéia

DO YQU HANT TQ CRERTE ANGTHER RECORD?
ENTER YES OR NO:NO 1
PO YaU WANT MORE UPDRTE?
ENTER YES OR NO:YES
ENTER CHAICE : 2
RECARD AMENDHENT RDUTINE
ENTER MAX. 12 CHARACTERS RELARTION NANE
WF1 :
ENTER MAX. 15 FIELDS FOR EACH RELATION
ENTER MAX. 12 CHARACTERS FIELL NANME
#BLURE-NO
gngR MARX, 9899 FIELD LENGTH :
&
ANY HQRE ENTEY!
ENTER YES OR NU:YES
ENTER HRX. 12 CHRRRCTERS FIELD NRME
#PART-VOLUME
ENTER MAN. 239 FIELD LENGTH :
aaz
ANY MORE ENTRY!
ENTER YES OR NO:YES
- ENTER MRX. 12 CHARRACTERS FIELD NRHE
DESCRIPTION
ENTER MAX, 329 FIELD LENGTH :
288
ANY MORE ENTRY!
ENTER YES OFf NO:YES
ENTER MRX. 12 CHRRACTERS FIELD NANE
PUR-YERR
ENTER HRX. 988 FIELD LENGTH :
waz
ANY MORE ENTRY!
ENTER YES OF NG:NO
RELATION REWRITTEN IS:
MHF1 A1 #BLURB-NO  @OLiB1O#PART-VOLUMEGLLIRGRDESCRIFTION 814
214882
0O YOU WANT TO RHEND RNOTHER RECUORDT
ENTER YES OR ND:YES
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RECORD RAMENDMENT ROUTINE:

—— T U ik — D e — T g T S M T - -

ENTER MAX. 12 CHARACTERS RELRTION NRNE :
KFS

RELATION LOES NOT EXIST IN THE FILE

D2 ¥oU NANT TQ RMEND ANQTHER RECORD?

ENTER YES OR NO:NO

DO YoU WANT MORE UPDRTEY

ENTER YES OR NO:YES

ENTER CHQICE : 2

RECORD DELETION ROUTINE:

ENTER MRY. 12 CHARARCTERS RELATION NRNE :
HF 4

RECORD IS NOT EXIST IN THE FILE

0O You HANT TR DELETE ANOTHER RECORD?
ENTER YES OR NQ:YES

RECORD DELETION RQUTINE:

ENTER MAX. 12 CHARARCTERS PELHTION NANE
HFS

RECORD DELETED IS: :

MFS 15#I5EN aaLa1a#ELURE-NR  pilela

DO YOU WANT T DELETE RNOTHER EElUE&‘
ENTER YES OR NO:NQO
DD YOU WANT MORE UPDATE?
ENTER YES OR NO:NO
RELATIONS DESCRIPTION FILE UFDATE FINISHED
DQ YOU WANT TO RUN RNQTHEE JOg?
ENTER YES OR NQ! NO

DO You HANT TO CHANGE YQUR FHS"I&E&?
ENTER YES OR HO! NO

END OF THE FUNCTIONS
UK,
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LIST 5.3

SEG #INTERFACE4284

e A S o B P F AR (AR IR O or S D S
* THE FUNCTION OF THIS INTERFACE IS TO COMTROL RLL ¥
¥ THE PRUCESSING OF THE FPROMOTIONAL FUEBLISHING SYSTEM.  #
L 2 e e R 2 R T R S S
ENTER USER CODE:JNA242
ENTER PRSSHORD:

17/86/1981 YOUR LAST RCCESS DATE

15:88:223 YOUR LAST RCCESS TINME
R Y I T P Y A A S o P S

COMPUTER STUBRIES DEFARTHENT
FROMOTIONRL LITERATURE FUBLISHING SYSTEM

MENU

N
N
e
»
W
Fa
N
, #*
Q1~HENU FILE MAINTENANCE LIRLOGUE. ¥
B2-RELATIONS FILE MRINTENANCE DIARLOGUE. ¥
83-USERS RCCOUNT FILE MARINTENANCE DIALOGUE, *
B4-USERS RCCOUNT REFORT. . *
B5-INTERFRCE REPORT(LEGHL RND ILLEGRL ENTRIES). *
86~DATABASE MAINTENANCE, #*
BF-BOOKS LIST RCCORDING TO RUTHOR AND CRTEGORY. *
G3-FRICE LIST ARCCORDING TO RUTHOR AND CRTEGORY. *
GI=-TITLE LIST RCCORDING T AUTHOR AND CATEGORY. *
18-DIRECT USE OF THE RELATIONAL OQPERATORS. ¥
14-RELRTION DATR LIST. : #

ENTER CHQICE: - o3

USERS RCCOUNT FILE UFDATE STARTED
R R L R R R P

USERS FILE UFPDATE

1-RECORD CREATIDN.
Z-RECORD DELETION
. I~-RECORD RMENGHMENT.

e A RN A 3B AR R R KA o
ENTER CHOICE:Z2
RECORD DELETION ROUTINE
ENTER SIKX CHRRRCTERS USER CODE:F5DISXR
USER CQDE [OES NOT EXIST., TRY TO CORRECT USER CODE
DO YOU WANT TQ DELETE ANOTHER RECORD?
ENTER YES OR NO : YES
RECORD GELETION ROUTINE

*

*

*®

THE FUNCTION RYRILREBLE RRE . *
*

*

*

*

ENTER S5IXN CHARRCTERS USER CODE:HNMYZAL
RECORD DELETED IS:

HHYZE1 pRoi214154pdBalineas

IR, H M YOUSIF aragasid

DO ¥OU WANT TO DELETE ANQTHER RECOED?
ENTER YES OR NO : HNOo

Lo YOU HANT WORE UPDATE?

ENTER YES OR NO : YES :
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ENTER CHOICE:1

RECORD CREATION ROUTINE

ENTER SIXN CHARACTERS USER COLE:HWJIASSS

ENTER 2 CHARATERS START TIWE : 18

ENTER 2 CHREATERS END TINE : 28

ENTER MRY., 5§ CHRAR. USER NAME:@ HR. f. J. ARCUL-JARBAR

ENTER MAN. 28 CHARS AFFLICATION CORE 2 CHAR. ERCH: 8446511

RECORD CRERTED IS

HJAS3S PER1 8268006000800

MR. M. J. RBLUL-JAEEAR 646511

PO YU HANT TQ CREATE RNQTHER FECORD?

ENTER YES OR NQ : ¥YES

RECORD CREATION ROUTINE

ENTER SIX CHARACTERS USER CODE:FHMA1414

USER RECORD EXIST, TRY TO CORRECT THE USER CODE

OR ENTER ANOTHER USER CODE

DO ¥YQU HANT TQ CRERTE RNOTHER RECORD?

ENTER YES QR NO : NO

DO YOU WANT MORE UPLATE?

ENTER YES OR NO @ YES

ENTER CHOICE:X

RECORD AMENDMENT ROUTINE

ENTER SIX CHARACTERS USER LODE:DJEZiR1
- DO YOU WANT TQ RMEND THE FASSHORD?

ENTER YES OR HO : YES _

DO YOU WRANT TQ AMEND ANOTHER ITEH?

ENTER YES OR N0 : YES

DO YOU WRANT TO AMEND THE BLACK MREK?

ENTER YES OR NO : YES

ENTER 1 CHARARCTER BLACKMARK 1L

DO YOoU WANT TO AMEND ANOTHER ITEM?

ENTER YES OR NO : NO

RECORD RMENDED IS:

DJE2BL G3108924143659810617

PROF. D. J. EVANS glp2aza4u5a614

DO YOU WANT TO RMEND ANOTHER RECORD?

ENTER YES OR NO : YES

RECORD RMENDHMENT ROUTINE

ENTER SIX CHARARCTERS USER CODE:FMAL111

DA ¥OU HANT TO RMEND THE FASSHORDT

ENTER YES OR NO : YES

DO ¥YOU HANT TG AMEND ANQTHER ITEN?

ENTER YES OR No : YES

DO YOU WANT Ta AMEND THE BLRCK MARK?

ENTER YES DR NG : YES

EHTER 1 CHARARCTER ELRCKMARK 5

DO YU HANT TG RMEND AMOTHER ITEM?

ENTER YES OR NO : YES

DO YoU WANT Ta AMEND THE NO OF RCCESS?

ENTER YES QR NGO : YES

ENTER & CHARACTERS NO OF LOGAS

DO ¥YOU WANT TO AMEND ANOTHER ITEM?

ENTER YES OR NO : YES

DO ¥YOU HANT TGO AMEND THE TIME RLLOHERT

ENTER YES OR NO : NO

PO YOU KANT TO AMEND THE USER NAHE?

ENTER YE5 OR NO : NO

DO YOU HANT TG ARMEND THE JOES CORES?
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ENTER ¥ES OR NO -: YES :

ENTER MAX. 28 CHARS RAPPLICATION CODE 2 CHAE. ERCH:848587@38911
RECORD RMENCED IS:

FMA114 Qa5Le2a142127810617

MR. F. H. RBDUL-JREEAR 84850708
DO YQU WANT TO RAMEND ANOTHER RECO
ENTER ¥ES QR NO :@ NO

DQ YOU WANT MORE UFDATE?

ENTER YES OR NO : NO

USERS ACCOUNT UPDRTE FINISHED

DQ YOU HANT TQ RUN RNQTHER Jag?
ENTER YES OR NO! VES

ENTER CHUICE: 24

USERS RCCOUNT REFPQORT STRRTED

USERS RCCOUNT REPURT FINISHED

DO YU WRNT TO RUN RNQTHER JOE?
ENTER YES QR NQ! NO

0O YOoU HANT Ta CHANGE YOUR PASSHORD?
ENTER YES QR NO! NO

PLERSE ENTER: SFPUOOL UREP4384 -X1 (AFTER OKJ
END OF THE FUNCTIONS

a9l
RG?

0K, S5SPOOL UREP4384 -X1
oK,
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LIST 5.4 » USERS ACCOUNT REPCRT #
LR e L Ly e Ny L N R T Y Y TR R T R 2 T T T T
* % -
#aUSER BLACK  HG. ¥ TIME ALLOWED LAST ACCEZE -
##MUMEER  MARK LOGIN START TIME END TIME TIME BATE *w
AprEm———— s e - e mmmes mm—ssssaEm— ———e——e——— ————ssmstca mmma————t e -
*#AHSITY 1 24 o 10 14332159 70671221 LT
* % *
#=USER NAME APPLICATION CODE AND NAOME -
Wl e mam S S S S S am AR R RSO S M L o N e R e L D D A B S e e e L2
+&MR . A. H. SALIH D4 USERS FILE STATUS REPORT. *
*x 37 BOOKS LIST ACCORDING TO AUTHDOR AMD ZATEGORY. *+
* 02 PRICE LIST ACCORRDING TO AUTHOR AND CATEGORY. +4
. 7 TITLE LLIST ACCORDING TO AUTHOR AMD ZATEGDRY. *e
i 1§ RELATION LIST(FIELDS iNAME.LENGTH:AND DATAD . (2]
REFEEERREER AR R R AR PRI R AR RN EFRA RN RN ERAERRRRRFRAERRRE DR RF TR REER AR >
* R
+x+UJSER LACK  NO.O OF TIME ALLOWED LAST ACCESS *#
®#¥NUMBER MARK LOGIN START TIME END TIME TIME DATE w3
A ———m——m— —— et m—mmm— e ——— ssesa—— meme— e sm——— e ——— L2}
**DJE2OL Z 1 09 24 143346833 1770671981 *n
e . *A
*+JSER NAME APPLICATION CODE AND NAME *#
P e e e i e e e e e e e e - - - *N
##PROF. D. J, EVANS N1  MENU FILE MAINTENANCE DIALGGUE. *
e ‘ D2 RELATIONS FILE MAINTENANCE DIALCGIE. **
L2 03 USERS ACCOUNT FILE MAINTENANCE DIALOGJE. *
* % 34 USERS FILE STATUS REFORT. *#
*e 0% INTERFACE REPORT(LECGAL AND ILLEGAL ENTRIES). *#
% N& DATABASE MAINTENANCE. 4
" 11 RELATION LIST(FIELDS :sNAME.LENGTH,ANL CATA). e
AR NN R BRI R R XA NN RN LR RN RSN IERRRERELRBRRERRRER AT P RERERFRE Db
e * %
*%USER BLACK N3. OF TIME ALLDWED LAST ACCESS *
*«NUMBER MARK LaGIN START TIME END TIME TIME DATE **
Rpmmrmm—  mmmm=  =————— rr—r—wmmes  ——ma———m me e simm e mmsssses. * %
+#FHALLY 2 1S 10 20 14:131:27 17/06/1781 *t
* X *%
»#LUSER NAME APPLICATION CODE AND NAME *
e — - e . ——————— ————— "
**MR, F. M. ABDUL-JABEAR 04 USERS FILE STATUS REPDRT. *
e 27 BOOKS LIST ACCORDING TO AUTHOR AND ZATEUORY. *a
" 08 PRICE LIST ACCORDING TO AUTHDR AND ZATEGORY, *
*x 0% TITLE LIST ACCCRDING TO AUTHOR AND CATEGORY. +%
FA RN KA T N WM I JE R I I RIS  d
L1 * %
*#®LUSER BLACK 2. OF TIME ALLOWED LAST ACCESS e
#¥NUMBER  1MARK L3GIn START TIME END TIME TIME DATE -
Efmmm—— mm—sam mm—m—= s —m e ———  ————m - e e e e — - * %
#xHMY IO 0 -G 12 14 13:40:40 02/04&/1281 #* 4
*E -+ %
*¢USER NAME APPLICATIDON CODE AND NAME *=
T o e e T A R W T S T T T e ke e e e *
*ariR . H. M. YOUSLF 07 BOOKS LIST ACCORDING TO AUTHOR AND TATEGORY. LA
bid 02  FRICE LIST ACCORDING TO AUTHOR AND -ATEGORY. *
% 0% TITLE LIST ACCORDING TD AUTHOR AND ZATEGORY. *a
. % 11 RELATIOM LIST{FIELDS NAME'LENGTH»aND TARTA). ke
AT AR R AR IR A PR R B U R F R A H AR FHAR AR F LR RR AR RE NI AR S XS ER AU SR AR A ARRR S EIARRE RN BT P TS
4 + %
**USER ELACK WO, OF TIME ALLDWED LAST ACCESS -
*¥NLMBER MARK LOGIN START TIME END TIME TIME DATE *
e —mmr—v | mmmmm—wmme e rwermm— —— e mwame memaa——————— e
*uJMAZAT 0 27 % 24 11212217 17704671931 wa
*x : -
«®USTH MNAME APPLICATION CDDE AND NAME -4
W e e e e e e e e o e et -
#%MR, J. ™, ARDUL-JAEEAR D1  MENU FILE MAINTENANCE DIALOGUE. b
** &  RELATIONS FILE MAINTENANCE DIARLOGIE. -
" 0% USERS ACCOUNT FILE MAINTENANCE DIALOGUE. -
»E 04 USERS FILE STATUS REPORT. i
* ¥ NS INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES). %
*¥ ik DATAEBASE MAINTENANCE. bl
LA N7  FOGKS LIST ACCORDING TO AUTHOR AN TATEGORY. i
¥ of FRICE LIST ACCORDING TD AUTHOR ANS CZATEGIRY. - W
% Ny TITLE LIST ACCORDING TO AUTHDR AND ZATEGORY. * %
*a 10 DIRECT USE OF THE RELATIONAL DPERATORS. hid
** 11 RELATION LISTI(FIELDS ::MAMELENGTH«aANC TATAY, b
AR AER AR R AN E T IR A a Bt o B R AR R I AR R EREARFERERRR RN PR AT EER AR R RN R AR P r e N RN SRR r
¥ * %
*+USER ELACK My, C7 TIME ALLOMWED LAST ACCESS Lo
*+NUMBER MARK L3GIN START TIME END TIME TIME DATT 3
Y mr——— e [P -t e e _—————————— - ————— e ———— -
=+ LND2TT ] ! 10 z21 12:53:4%2 D1/04/71981 b
XY .
s+ ULER NAME AapPLICATION CODE AND NAME e
e o AL R R A ERAR Y ey e M o o e e e o e T e e o o » .
*=+MR, L. M, BLAC: HURN 1 MENU FILE MAINTENAMCE DIALOGUE. -
" s RE.ATIONS FILE MAINTENAKNCE JIALCGIE. e
- ;e DATABRASE MAINTENANCE. bl



LIST 5.5 .
s — *» USERS ACCOUNT REPORT =
ARREFREER AR EX SRR AR BARI RS AR A AR AR R R B R A RN T LR AR AR RAAREABRR AR AL ERRR RS R B A RRRRB Dt
¥ *+
#+USER ELACK  N3. OF TIME ALLOWED LasT ACCESS e
#+NUMBER MARK  LOGIN  START TIME END TIME TIME DATE -
Ap——wmme msme— mmaSSS sssess——ss sssss—ee s - mm———mr—ama- L2
#xAHS259 1 24 0% 10 14:32:59 17/0&/71%81 e
e -4
*+USER NAME APPLICATION CODE AND NAME *e
T T S T S GRS oy ————— e - L3
wxMA. A, H, SBALIH 04 USERS ACCUUNT REPORT. » 4
- 07 BOOKS LIST ACCORDING TO AUTHOR AND CATEUDRY. s
£33 03 PRICE LIST ACCORDING TO AUTHAR AND CATEGORY. %
LTS 09 TITLE LIST ACCORDING TO AUTHOR AMD TATEGORY. »
e 11 RELATION DATA LIST. ol
(A2 S R AL R A LR Ll R s Rl s R Y RS SESI AL SRR LY SR LY ]
* % »**
*xUSER BLACK NG, OF TIME ALLOWED LAST ACCISS b
#*NUMBER MARK LOGIN START TIME END TIME TIME DATE **
AR ——=—r  —mam—— mmmm | mmmm—wsmrma | mmme—see | s emm—men | s L2
#»*#DJE20] 9 31 09 28 14:36187 1 17/04/198¢ LA
* * %
«+USER NAME APPLICATION CODE AND NAME *
AE e —————— e T m - e ——————— e v e o —— A
*%PROF. D, J. EVANS 21 MENU FILE MAINTENANCE DIALDGUE. e
= 02 RELATIONS FILE MAINTENANCE 2IALOGIE. L
% 03 UESERS ACCOUNT FILE MAINTENAMNCE DIALOGUE. **
»e 04 USERS ACCOUNT REPORT. ( b
L3 05 INTERFACE REFPORT(LEGAL AND ILLEGAL EMTRIES). -
* % 06 DATABASE MAINTENANCE. . LA
- 11 RELATIOM DATA LIST,. i a4
(R AL SR LTSS R LRl st 2 2 s dl o it st st LSRRI SR TR LY R L S S S
L3 . -+ %
w+JEER BLACKY Ng. OF TIME ALLOWEZD LAST ACCEES LA
#*+NUMBER MARK L35IN START TIME -END TIME TIME DATE L
fe=————m—e mmmems  dmmmm= cm—mma— e eseecr—— ———————mmm e e ————— E3 )
*+FMALL] 0 03 1e 20~ 14:321127 . 17706719221 *
- %
#*USER NAME AFPLICATION CODE AND NAME "
R e e e e e e e R S e T T T A R R . A S R . e D Bl ¢ £ e e e e S * %
LR LL R F. M. ABOUL-JABBAR 04 USERS ACCOUNT REPORT. . **
LR QS INTCRFACE REPIRT(LEGAL AND ILLEGAL ENTRIES). LA
Lo 07 EBOOKS LIST ACCORDING TO AUTHGR AND CATEGDRY. *
L & PRICE LIST ACCORDING TO AUTRCR AND ZATZGURY. *
*t 07 TITLE LIST ACCCRDING TD AUTHDOR AMNI ZATEZGORY. ¥
¥ 1! RELATION DATA LIST. **

PR L S RS R PRI E LS RS R RS RS LI E Y ES R L E RS S E R LRSS ST R RS RIS R A SRR YL L E L R LS ]

5%

1 UGER BLACK HN3J. OF TIME ALLOWED LAST ACTIESS
+*NJUMBIR MARK LGEIN START TIME END 7TIME TIME DATC

P mm e e - msm—— - - - —— - -
##JMAZ4Z Q i o7 24 15:071086 17/96/1981
e

=+USER MAME AFPLICATION CODE AND NARME

xR, o

-

- &
.
-
*
»e
-
¥
3
"

Q1 MENL FILE MAINTENANCE DIALOGUZ.

02 PRELATIONS FILE MAINTENANCE DIXLGOGUE.

33 USERS ACCOUNT FILE MAINTENANCE DIALOGUE,
USERS ACCOUNT REPJRT,

NS  INTERFACE REPORT(LEGAL AND IL_=GAL
G4 DATAHASE MAINTENANCE. .

G7  BUOKS LiST ACCORDIRG TO AUTHG: AND
FRICE LIST ACCORDING ¥ AUTHC® AND ZATECGORY.
27 TITLE LISV ACCORDING fO AUTHC® AND ZATCUJRY.
19 DIRECT USE OF THE RELATIONAL 0PERATORS.

ENTRIES; .

CATEGORY .

-1 RELATIOM DATA LIST,.

-+

++JSER BLACK W3, OF TIME ALLOWED LAST ACCESS
#NUMBTR  TARK LooIN START TIME END TIME TIME DATE
Rm———— ———mm mmrm—= mmmsemmmes mmm—mmae  memAmmeea, —ee e m e
##LNB2T3 0 PO 10 =1 13:49:22 17706719814
.

s=USER NAME

+#MR, L. N.
- %

& %
LR

Dy MENU FILE MAINTENANCE DIALOGLE.

Q2 RELATIONS FILE MAINTENANCE D aLOGUE.
wix  DATADASE MAINTENANCE.

11 RELATION DATA LIST.

-
*
L]
E L]
- -
-
w
*
-
-
-
-
*»
-
-
+n
-
o
-

P L s R T NS R R Y L T e Y P e T A SR S AR E YRS AL LS LR LS TR Y Y

* N
e
.
.
* %
»a
*w
%
*
- n
-
* %

FARIRR N B EARTE P ERAARA S SR LR ERE R AR AR RFER IR PERRTRER A TR R ERRE R r R T ERA AR RR AT RE N

t:UEER ELAlh  MNI. OF TIMZ ALLOWED LAasT ACIESS
*#NUMBER  MARK LIASTN START TIME END TIME TIME DATE

Crases e s s e 00100100 0070071900
::USER‘N4ME AFPLICATION CODE AND NAME
T

- -
»*w
LE )
-e
» %
*w
-+ -
* 0

X
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LIST 5.6

SEG #INTERFRCE4Z84

*  THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL :
% THE PROCESSING OF THE FROMOTIONAL FUBLISHING SYSTEM.
CRRFRNFRRFNFRR AR PR R RS RRFR R RRRRRRR R R R AR RS RRR R R R R R R kR ko

ENTER USER CODE:FMA114

ENTER PRSSMORD:

17-86/,1881  YOUR LAST ACCESS DATE
14:31:27 YOUR LAST ACCESS TIME

AR R R RN R R R R R R kR R R R A R R R e ek ek e R AR R R R R R R ek R R Rk R R Y

& 8
* _COMPUTER _ STUDIES DEPRRTMENT »
* FROMOTIONBL LITERATURE FUELISHING SYSTEM .
¥* ¥
* HENU *
* —-—— *
E »
a* 3:
* 81-USERS ACCOUNT REFORT, #
% @2~INTERFACE REPORT(LEGAL AND ILLEGAL ENTRIES). ¥
* B3-BOOKS LIST RCCORDING TQ AUTHOR AND CATEGORY. *
* @4-PRICE LIST ACCORDING TO AUTHOR AND CATEGORY. #
% @5-TITLE LIST ACCORDING TQ AUTHGR AND CATEGORY. ¥
# @6-RELATION DATA LIST. - #

NN AR R R AR R R R R o o e o R R e e R o R R R R R R e R R R R s ok

ENTER CHOICE: a2

SORT STRARTED ON LOGGING FILE

LOGGING FILE SORT FINISHED

INTERFRCE REFORT STRRTED

22ZEZZ USER NUNBER NOT KNUHN
INTERFACE REFORT FINISHED

DO YOU WANT TG RUN ANOTHER JOB?
ENTER YES OR NO! NO '
DO YOU WANT TO CHANGE YOUR FRSSHORD?
ENTER YES OR NO! NQ

PLEASE ENTER: SPOQL IREP4284 ~X1 (AFTER OK)
END OF THE FUNCTIONS _

0K, SPOOL IREP4384 -XN1

0K,



LIST 5.7

LISTING OF

IREPATE,

15800

17 JUN

115 .

21

+* INTERFACE REPORT %

AARPERRA AT RN R AR P AN AR T A R P R R R AR AL R R AA AR P AT L et RARRRBERI R RIS R AR Ao b g BN R AR TR bt it

*¥ -+ 4
*xUSER L3
#ANUMBER USER Na&mM< *e
R ———— e ———— S e *
*»#AHS2S7? MFE, A, H. SALIH hid
* % +
+«#ACCESS [ATE START TIME END TIME COMMENT %
A M el BRSO N o N S T e mm e e e S ey o P S 4 o * -
*¥17/067 1751 18222159 14:35:24 NOT ALLOWED IN THIS TIME *
LRI A AL RR SIS L 22 S NS R LN R R PRI YIRS IS LIRSS S RS AL RS S AR SRS SIS E SRS 2 LT
* % *
##USER it
#++NUMEBER USER NAME 2y
R mm e e e e s T e **
#*DJEZ01 PRAOF. D. J. EVANS LA
*+ & *
##ACCESS DATE START TIME END TIME COMMENT ¥
N e e AR = e mr e o o i T e o e e e - —— ww
*#%17/0&71921 143242307 14134355 INCORRECT PASSWORD LA d
%417 /0&471981 143363 14:34159 INCORRECT PASSWORD *»
*%17/06/71751 14:74259 14:34:59 THE SYSTEM IS LOCHKED * 4
2 AR S e SR lARR Rl TR bR R LA E SIS EL TS Rl Sl RO RS L E LY LS
*3¥ L2
«4USER *
*#NUMBER USER NAMZ L
R e e o e e %
#xFMALLL MR, F. M. ABDUL-JABEAR * %
* % * %
##ACCESS DATE START TI#E END TIME COMMENT Lad
AP rmmmamis | EmE e e = e et e R m e R B R R e e T ey D R e B e e e A ks e T e * %
17704601921 14331227 14131148 THE SYSTEM IS LOCKED ¥
EX IS ST TS LS RS SR SRS AL SRS I R R AL LSRRI E LR RIS RS SRS RIS ERLE R EL 2L}
* L
*+USER b
*#NUMBER USER NAMIZ **
*a e e i e »x
##IMA24T MR, J. M. ABDUL~-JABEAR »
*x LX)
##ACCESS DATE START TIME END TIME COMMENT ]
PP e i e R e ———— o 0= A - - - - -— - - *
*#1T7/0871921 14:14nt11 USERS FILE STATUS REPORT, 14
*l7 08081 1434210 UESERS ACCOUNT FILE MAINTENANCE LIALDGUE. "
LT /0671951 1435751 MENU FILE MAINTENANCE DIALOGUE., *=
*£17704671721 14:15%:15 DIRECT USE OF THE RELATICNAL OPSRATORI. -
##17/0k71521 15500127 15:07:13 RELATIONS FILE MAINTENANCE DIALOGUE. #*
#A17/0671981 15070 15814504 USERS ACCOUMT FILE MAINTEN~NCE TIALCGUE. *
#x17 /04 /71%01 15::2217 1521447 UCERS ACCOUNT REPORT. »u

AEFRERE Rt R EUE A AR 2R AR R ER TS R RN AR BT ERR TR ERERRSE AR ARE TR N2 R R P

¥
+#USER

#=+NUMRZP  JSER

DRTE

*#17/04715%1
*#17 /001501

Nars

START TIME END TIME

1433437
14:51:40Q

MENU FILE MAINTEMANCE DIALCGUE.
RELATION LISTIFIELDS

iNAME LENGTH+AND DATAS.

*%
* %
- w
*
-
x¥
* %
* i
%
+%

HEHBAEFEFSERRRBE TR R AT L BRI AR SRR F BB RGB GRS U RN SRR F RSP ERERERERER G2 AR RSB A BB RSP PR L

[T
*xUSER

#+NUMBER USER

HOT

## 170871981

NAMZT

WNCN

14330813 1313053

ILLEGAL ATTEMPT

L2
»> ¥
* %
-
*
* 4
LR
*=
LR

BPPR BB EEELEIFBEERF AP RR SR B LR RN BRI P A BBE S PR ERER R BB ERY PN FEIRRR TR FREHRRR RSt
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LIST 5.8

ED
INPUT
ae7y1198arvie
8a7715870411
aer/Rar3asar
Be7rengfaqe?
068322334889

EDIT
FILE HiFLA4384

0K, SLIST W1FL4384
867711808716
867715890411
B&77a@rIasar
BE7rea85a4 82
BeE822334848

0K,

SEG #INTERFACE4234

A FAH N AR RN TR RRR RN R AR R R AN AR R R AR RN R RN
. THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL ¥
* THE PROCESSING OF THE PROHNOTIONAL PUBLISHING SYSTEM. ¥
R B e e T e

ENTER USER CODE:DJEZG1 '

ENTER PRSSHORD:

rABe/1881  YOUR LAST RCCESS DATE

15:25:37 YOUR LRAST RCCESS TIME
Y e LTS e B D P Iy e 2 2 S e 2 s

COMPUTER STUGRIES [DEPRETHENT
FROMATIONAL LITERATURE FUBLISHING SYSTEHM

MENU

G1-MENU FILE MRINTENBMCE LIRLOGUE.

B2-RELATIONS FILE MRINTENANCE CIRLOGUE.
AI-USERS ACCOUNT FILE MAINTENRNCE LIRLOGUE.
B4-USERS RCCOUNT REFORT,

AS-INTERFRCE REFPORTC(LEGRL AND ILLEGRL ENTEIES).
G&6-DATRABASE MAINTENANCE.

* Qr-RELATION DATA LIST. -

B L B b L L TR Ry gL U SRR SRR S8 S U O T O OO U QA O TR RO I S O S e

*

ENTER CHOICE: a8
INCORRECT CHOGICE
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ENTER CHOICE: ary

ENTER MRX. 72 CHRRACTERS QFERATION LETAIL
FRINT CATEGORY

ENTER MAM. & CH. FILE NRNE

CATE4384

RETTIOFEA202
9677107 5A205
987710759214
B67711200702
067711800704
967711800705
057711800787
067712430905
R67713830X04
PETT13840715
967715690401
967715590485
B6TTL5890411
867715890412

887738720504

END OF RELATION LIST
DO YOU WANT T4 RUN ANGTHER JOB?
ENTER YES OR KO! VES

ENTER CHOICE: 8o .

ENTER MRX. 72 CHRARACTERS OFERATION DETAIL
UNTION HF1 BND CRTEGORY

RECORD TQ BE INSERTED IS

BeFF1I880F16

RECORD TQ BE INSERTED IS:
Be7ri5890411

BEFV15898411ERROR, RECORD EXISTS IN THE FILE
RECORD TQ BE INSERTED IX:
Qa7 F5arasar

Qo770 I0507ERROR, FECORL EXISTS IN THE FILE
RECORD TOQ BE INSERTEDR IXS:

rdvlod e

BeFregliodn2

RD TO BE INSERTED IS:

RECH
GOS0 2334a99

5
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0O ¥OU WANT MORE UFDRTE QFERATIONS
ENTER YES OR NO! NO

END OF BATREASE UPDATE

0O YOoU WANT TQ RUN ANGTHER JOR?
ENTER YES OR NO! VYES

ENTER CHRICE: ar

ENTER MAN. V72 CHARACTERS OPERATION DETAIL
PRINT CARTEGORY

ENTER MRX. & CH. FILE NAME
CRTE4334

887r18rs5azoz

BeF7IRFsn2ns

8677107502141

de’711808783

a7 F11808rad

BA77141880785

derFriignarar

86711800716

Ber7F12430385

. @67T13R30Ka4

Be7F15820412
4677507308504

Be7FEAr3asar

END OF RELATION LIST

DO YaU WANT T RUN ANOTHER JGE?
ENTER YES OR NO! HO

L0 YOU HANT Ta CHANGE YOUR FHS'LTEﬁ?
ENTER YES OR NO! NO ‘

END OF THE FUNCTIONS

oK.
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LIST 5.9

SEG #INTERFRCE42S84

M NI IACR A I IR AR AR BRI AR AR AR
*  THE FUNCTION OF THIS INTERFRCE IS TGO CONTROL ALL *
* THE PROCESSING OF THE FROMOTIONARL FPUBLISHING SYSTEM.
D R S R R PR P PR X PSRRI PP PP PSSR TR
ENTER USER CODE:DJEZ81 -
ENTER PASSHORD:

17 /86,1981 YOUR LAST RACCESS DATE

16:82:22 YOUR LAST RCCESS TIME
FRRRERRRRBRFR PR ERRERERRRRRRRRFRRRFRERR R SRR R R R R R R fk fo b ¥

COMPUTER STUDIES DEPARTHENT
FROMOTIONRL LITERATURE FUBLISHING SYSTEM

“MENU

¢ G2-RELATIONS FILE MARINTENANCE DIRLOGUE.

* BI-USERS RACCOUNT FILE MRINTENAHCE DIALGGUE.

v @4-USERS RCCQUNT REFORT,
A5~ INTERFACE REFPORT(LEGAL AND ILLEGAL ENTRIES).
86-DATABASE MAINTENENCE. :
87-DIRECT USE OF THE RELRTIONAL QFPERRTUERS.
G8-RELATION DATR LIST.

g R T T X e R e R 2 Y S R 2

*
.
¥
*
e
W
-
&
* @1-MENU FILE MARINTENANCE LIRLOGUE.
*
¥
L
*
*
»*
»
*

ENTER CHOICE: ag

ENTER MAX. 72 CHARACTERS OPERARTION DETAIL
PRINT RQUOTATION '

ENTER mAx. & CH. FILE NANE
RUOT4384
867 71A51AXRIZ08
- BFT1B750282268
Q6711808701068
A677118108400508
B67T11820132008
BETFL2420980200
G67712440500880
G67712450300658
B67713830K08798
BE7T13846701458
Q5714710402550

Q8718820488808
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Continue List 5.9

Be7r19893500680
8877 307385009408
867 73ar33600480

-END OF RELRTION LIST
DO YOU WANT TO FUN ANOTHER JOBY
ENTER YES QR NO! YES

ENTER CHOICE: ar
BENARE FLERSE:

THE SORTN{RUTHOR NRME SORT RLPHABETICALLY) :
SUBRQUTINE, USE HFL HS INFUT RND HFZ AS OUTPUT

THE SORTT(TITLE SORT ALPHABETICALLY)
SUBROUTINE, USE NFR RS INFUT AND HFL AS OUTPUT
B R O e Y L
ENTER MAX. 72 CHRARACTERS OFERATION LETRIL:
SELECT QUOTATION WHERE #ISBN = ,88771a75""510X, HNF1
ENTER MRX. 72 CHRARACTERS OPERATIOGN DETAIL:
END OF OPERATIONS
ENTER #ISEN FLERSE:
Ae7718518%
END OF DIRECT USE OF THE QFERATIONS
DQ YOU WANT TO RUN ANOTHER JOER?
ENTER YES OR NO! VYES

ENTER CHOICE: g6

ENTER MRX. 72 CHARACTERS OPERATION LETAHIL
MINUS HF1 FROM QUOTRTION

RECORD TO BE DELETED IS:

RE7718310K0023068

DO YOoU WANT HORE UPDRTE OPERRTIGNS
ENTER YES QR NO! NO

END OF DATAEAHSE UPDATE

DO YOU WANT TO RUN ANOTHER JOE?
ENTER YES OR NO! YES
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Continue List 5.9

ENTER CHOICE: g8
ENTER MAX. 72 CHARRACTERS QPERATION LETAIL
PRINT QUOTATION

ENTER MAX. 8 CH. FILE NAME

QUATI334

867F18738282258

B677118087,01880
Qerr118184808500

Ha7Fr11820182008

-

AEFr12430308580
847712448506800
AEV712458388668
BE67FIZB3BNBOTIR
Q67rF13848781450
G67714718482358
BEFF15898428809
BET7158R55805880
BeFFSa7rza50030a
Q6773725800480

END OF RELATION LIST
DO YOU WRNT TO RUN RANQTHER JOB?
ENTER YES OR KNQ! NO

DO ¥oU WANT Ta CHANGE YOUR PRSSHORD?
ENTER YES QR Na! NQ

END OF THE FUNHCTIONS

oK,
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Continue List 5.9

ED HIFL4284
EQIT
N .
BEFF1851aXGR26H
Cra3/ 32/
@67 710516883200
FIL

0K, SEG #INTERFRCE4334

SRR R R P R R I R T e R S R R A R O R A
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL #
* THE PROCESSING OF THE FPROMOTIOGNARL FUBLISHING SYSTEM.
D R N PR P Y P P S
ENTER USER CODE:DJEZ2AY
ENTER PRSSHORD:

17/06/1981 YOUR LAST RCCESS DATE

16:28:48 YOUR LAST ACCESS TIME
AN NN IR NN R 023 3 SR80 3 e SRR A R R R R R e
* Py
¥ COMRUTER STUDIES DEFARTHENT *
* FROMOTIONARL LITERARTURE PUBLISHING SYSTEN #
¥ *
* MENU *
* ——— ¥
» ¥
* : *
* Q1~-MENU FILE MRINTENRNCE DIRLOGUE. *
¥ Q2-RELATIONS FILE MAINTENANCE DIRLOGUE. *
* BI-USERS ACUCOUNT FILE MRINTENANCE LDIRLOGUE. W
* @4-USERS RCCOUNT FEPORT, ¥
* BS-INTERFACE REFORTCLEGAL AND ILLEGAL EMTRIES). *
* B5-DATABASE MAINTENANCE. : #
* BF=-DIRECT USE OF THE RELATIONARL OFERRTORS. ¥
* GR~-RELATION DATA LIST. ¥

AR AR SR IR IR IR IR R A R o R R AR R R R R R R R R e e R e

ENTER CHOICE: ae

ENTER MAX. 72 CHARARCTERS OPERATION DETARIL
UNTON HF1 RND QUOTATION

RECORD TQ BE INSERTEL IS:
BE7FIR510X03208

0O YOU WANT MORE UPDATE OPERRTIONS
ENTER ¥ES OF NO!f NQ

ENL OF DATABASE UFDATE

DO YOU WANT Ta RUN ARHNOTHER JOBY
ENTER YES 0OR NO! YES

ENTER CHOICE: R
ENTER MAX. F& CHRRACTERS OFERATION GETAIL
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Continue List 5.9

FRINT QUQATATION
ENTER MRX. & CH. FILE NAME
QUOT4334
Re7rias1aNaszzen
BeFFiBra0202260

Ber 711888781800
BerFr11810480540
8677118201820848
Be7712430900308
8677124486008a0
Be7rF12450200668
Qe7F13838X087I8
de77138487831450
B67714718482550
867713830400800
Be7715895500608
Q67758r205005800
d67738735688400

END OF RELATION LIST

DO YOU HANT TQ RUN ANOTHER JOE?
ENTER YES QR NO! NO

DO ¥OU WANT TO CHANGE YOUR PASSHORD?
ENTER YES OR NOQ! NO

END OF THE FUNCTIONS
0K ’
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LIST 5.10

SEG #INTERFACE4284

O T R R P P P S ST B PR R R T
* THE FUNCTION QF THIS INTERFRCE IS TO CONTROL ALL *
* THE PROCESSING OF THE PROMOTIONAL FUBLISHING SYSTEM. *
LR O L e P P R L
ENTER USER CODE:FMR114
ENTER PRSSHORD:

a9/86/1981  YQUR LAST ACCESS LATE

13:48:48 YOUR LAST ACCESS TIME
e R R R R R Y Ry P P T X T T TR I

COMPUTER STUDIES DEFARTMENT
FROMOTIONRL LITERATURE PUBLISHING SYSTEM

HENU

D

* @1-USERS ACCOUNT REFORT.

* @2-POOKS LIST ACCORDING TO RUTHOR RAND CATEGURY.
* @3~PRICE LIST RCCORDING TO AUTHOR AND CRTEGORY,
* @4~TITLE LIST ACCORDING TO RUTHOR AND CRTEGORY.
P W U RPN T N Vg SV A GRS R TR MR R W R L P SRR P T

R RN

ENTER CHOICE: az

ENTER #CRTEG-CODE FLERSE:

ags

SORT STARTED ON RUTHOR NRHE

SART FINISHED

END OF LISTING

DO YOU WANT To RUN RNGTHER JOE?
ENTER YES OR NO! NO

LO ¥OU HANT TO CHANGE YOUR PASSHORE?
ENTER YES OR NO! NO

PLEHSE ENTER: SPOOL FRINTR84 -N1 (AFTER OKJ
END OF THE FUNCTIONS

OK. SPOOL PRINT3IS4 -X1

K
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LIST 5.11

LISTING OF PRINTIS4 17313 17 JUN A1
ASINGER/OVERBEEK /PAQOUT

CHEMISTRY, PHYSICS AND 4PPLICATION OF SU
RFACE ACTIVE SUBSTAMCES

VALLME LICREMTSTRY 9F SLRFACE ACTIVE SuB
STANZES
0510PP 1947 T oaTT t1z0g v
VOLUME 321PMYSICT AR PMYSICAL CHEMISTRY
OF SUAFACE ACTIVE SLB3TANCES

1396PP v eT7 11310 4

19487

VOLUME J34PPLICATIIN OF SURFACE ACTIVE 8§
UBSTANCES

"t H77 11220 1

1004PP 1947
3 -VOL. SET

0 &77 10310 X
BAHN

REACTION RATE COMPILATION FIOR H-O-H SYST
EM

0240PP 1748 Q0 &77 106750 2

DEVRIEZ/KEGCHVA

TOXINS OF ANIMAL AND PLANT ORIGIN
PROCEEDING OF THE 21ST ANNUAL MEETING OF
THE ANIMAL AND PLANT ASSOCIATION QRIGIN
s FRANCE 13771

EDITED BY A. J. DEVRIES AND N. M, KOCHVA
v DEPARTMEMT OF BTLILOSGYy UNIVERSITY OF T

CHMOLOGYs LOUGHEGROGH.
voL. 1
O30LPP 1781 G A&T7 12430 9

VOLUME 2:BRIEF HISTGRY OF ANINMAL ANDG PLA
NT ORIGIN

IT IS VERY IMPORTANT T3 STUDY HISTORY AN
0 CRISIN OF THE ANIMALS AND FLANT IN XOR
LD,

CONTENTS: THIS BOD - CONTAINS THE HISTORY

GF AniMmAL [N THE EARLY §TASE OF ThE LIF
F

001

Q3IZEPP 1981 O A77 12489 4
voL. 3
Q292PP 1981 0 ATT 124%0 3
3 ~voL. SET

0 A77 14710 4
FREI/HUZ INGUR

ANALYTICAL ASPECTS IF¥ MFRCURY AND OTHER
HEAVY METALS IN THE EMVIRONMENT

PROCEEDING OF THE 1ST HEAVY METALs U, S.
A. 1973

EDITED BY ROLAND W. FREIs ANALYTICAL REA
SEARCH AND DEVELOFPMENT »PHARMACEUTICAL DE
PARTMENTs SANDOZ LTD.s SWITIERLAND.

INCREASED AWARENESS OF THE HARMFUL EFFEC
TS OF MERCURY AND QVHER HEAVY METALS SUC
H AS LEAD» CADMIUMy ANTIMONYs ETC.» IN T
HE ENVIRONMENT MEANS THAT LIMITS OF CONT
AMINATION HAVE BEEN SET IN THE WORLD

CONTENTS IN BRIEF: JSE OF MERCURY IN AGR
ICULTURE AND 1ITS RELATIJONSHI® TO ENVIRQON
MENTAL POLLUTION, THE MICRODETECTION OF
MERCURY AND ORGANOMZRCURY COMPOUNDS IN E
NVIRONMENTAL MATERIALS. .

ozoape

197S 0 477 15890 4(CLATH)

0 &77 15295 S(PAPER>
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LIST 5.12

0K, SEG #INTERFRCE4254

A2 5 N0 O 8 B R0 0 A H 0 0 003 0 0 80 8 B 68 6 6 000 00 ok
* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL RLL ¥
* THE PROCESSING OF THE PRGMOTIONAL FUEBLISHING SYSTEM.
A e N N T T R o R S P R R PR R R

ENTER USER CODE:FMAL114

ENTER PRSSNORD:

1I7/88/1881  YOUR LAST RCCESS DRTE
16:24:37 YOUR LAST RCCESS TINE
L R L 2
PROMOTIONRL LITERATURE PUBLISHING SYSTEM *
MENU

% % % EEF

*

* @1-USERS RCCOUNT REFORT.

¥ 82-BQOKS LIST ACCORDING TO RUTHUR ANL: CATEGORY.
% O83I-PRICE LIST RCCORDING TO AUTHOR AND CATEGORY.
* Q4-TITLE LIST RCCORDING TO RUTHOR AND URTEGORY.
B R g e T T e e

ENTER CHOILCE: az

gNTER #CATEG-CODE FPLERSE:

15

SORT STARTED ON RUTHGR MNANE
SORT FINISHED

ENTER EXCHRANGE RRTE PLERSE :
{SUCH RS 2. 8899)

1. 348

END OF LISTING

DO YOU WANT TO RUN RAMOTHER JOE?
ENTER ¥ES OR Nat - NO

DO YaU WANT TG CHANGE YQURE FASSHORD?
ENTER YES OR N} NO

*=
COMPUTER STUDIES DEPRRTMENT *
¥

*
w
"
¥
¥
*
*
&
#

PLEASE ENTER: SPOGL PRINTE84 -X1 (RFTER QKD
END OF THE FUNCTIONS

0. SFOQL PRINTZ34 -X4

O



LIST 5.13

LISTING DF PRINTIR. 17:41 17 IUN 21

ASINGER/QVERBEEK/PROOUT

voL. 1
O 677 L1800 7 147 210,00

voL. 2
D 4677 11810 4 1247 $35.00

va,.. 3
0 677 11820 1 1907 $20.00

3 -voL. SET
0 677 1031) X $32.00

BAHN
Q 677 10750 2 1748 322,40

DEVRIES/KQCHVA

voL. 1
0 477 12430 9 1981 $9.00

voL. 2
QO 677 12440 46 198 $8.00

V.. 3
0--427-12a350 3 198t $4.460

3.=vOL. SET

Q &77 14710 A $23,30
FREI/HUZ INGUR .

0 4677 19890 &4 CL 197% $8.00
O &77 13893 5 PA . 36,00

P5.15

P2.37

P10.30

P146.49

P11.464

P4.43

P3.12

P3.40

P13.14

Pa.12
P3.09

127

001
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LIST 5.14

B T P I SRR R L B G A SV L SR E O AP GO SRR U R NE AR A SR A S R R AT P TR AR SRR
* THE FUNCTION QF THIS INTERFARCE IS TO CONTREOL ALL *
& THE PRQACESSING OF THE PROMATIONAL FURLISHING S¥YSTEH +
NN A NN AN NI TR I B R SRR e B e e R e o R e o R e e
ENTER USER CODE:FMRii11
ENTER FRSSWORD:

i?ﬁ&EﬁiSSi YOUR LAST RUCCESS LATE

17:12:85 YOUR LAST RACCESS TIME
NN NN NN 0RO R R R 3R R R A R R R R R R R A R R e

COMFPUTER STUDIES [LEPRRTHMENT
FROMOTIGNAL LITERATURE FUELISHING SY'STENM

MENU

%

* Q1-USERS RCCOUNT REPORT.

* @2-BOOKS LIST RCCORDING TO RUTHOR AND CATEGORY.
¥ GQI-PRICE LIST RCCORDING TO RUTHORE AN CATEGORY.
* @4=-TITLE LIST RCCORDING TO RUTHOR AND CATEGORY.

ENTER CHOICE: a4
ENTER #CRTEG-CODE FLEASE:
a3

SORT STARTED ON TITLE LRTA

SORT FINISHED '

"END QF LISTING

DO Y0U WANT TO RUN ANQTHER JOE?
ENTER YES QR NO! NO .

DO YOU WANT TO CHANGE YOUR PASSWORD?
ENTER YES OR NO! NO

FLERSE ENTER: SPOQL FRINTZR24 =XK1 (RFTER 0K}
END OF THE FUNCTIONS

OK, SFOOL PRINT3S4 -X1
0K,
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LIST 5.15

LISTING DOF PRINTISd 17:46 17 JUN 21
001

AMALYTICAL ASPECTS 13F MIRCURY AND OTHER HEAVY METALS IN THE ENVIRONMENT
CHEMISYRYs PHYSICS AMND %PPLICATION OF SURFACE ALTIVE SUBSTANCES
REACTION RATE COMPILATION FOR H~0-H SYSTEM

TOXING OF ANIMAL A3D PLANT ORIGIN

FFRET/HUZINGUA

/RS INUBER/GVEREEDK / PALCLT
/BRAHN

JOEVRICS 7ROCHVA
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LIST 5.16

AN A AN AN KA AN 0 A AR A BB b R AR R
* THE FUNCTION OF THIS INTERFGCE IS TO CONTROL ALL ¥
* THE PROCESSING OF THE FROMOTIONAL FPUBLISHING SYSTENH.  #
B R R R T P R R R B S A g A A A O O L X

ENTER USER CODE:JHMR243

ENTER PASSHORD:

89/86,/1281 YOUR LAST RCCESS DRATE

18:5808.:58 YOUR LAST RCCESS TIME
By Y TR PR Y Y TR R T R I R SRR R

%

COMPUTER STULRIES [EFPARTHENT
FROMOTIOGNARL LITERATURE FUBLISHING SYSTEM

HENU

B1-MENU FILE MRINTENRNLCE DIRLOGUE.
B2-RELATIONS FILE MRINTENANCE LIRLOGUE.
8I-USERS RCCOUNT FILE MARINTENAMCE DIRLOGUE.
B4-USERS RACCOUNT REPORT.

BS-INTERFRCE REFORTC(LEGAL AND ILLEGRL ENTRIES).
86-DATABASE MATINTENANCE.

8r-BO0KS LIST RCCORQING TO RUTHOR AND CATEGORY.
B8-PRICE LIST RCCORDING TO RUTHOR AND CATEGORY
QI-TITLE LIST RCCORDING T AUTHOR RAND CRTEGUORY
18-DIRECT USE OF THE RELATIONAL OFPERATORS.

*

ENTER CHQICE: 1g
BEWARE FLERSE:

THE SORTNCRUTHOR NAME SORT RLPHREETICALLY)
SUBRQUTINE. USE WF1 AS INPUT RND HF2 RS OUTPUT

THE SORTTCTITLE SORT ALFHAEETICALLY)
SUBRAUTINE, USE NF2 RS INFUT RANG WF1 RS DUTRUT
LR R Y S T 2 R R R S S
ENTER MAX. 72 CHARRCTERS OFERRTION DETAIL:
SELECT CATEGORU WHERE CRATEG-LODE = ,82. HFY
ENTER HAY. 72 CHARACTERS OFERATION DETRIL:
END OF GFERARTIONS .
ENTER CRTEG-COLE  PLERSE:

a2
CATEGORU ITNCORRECT RELATION NANE

WNFF INCORRECT RELATION NANE
CATEG-CODE  (INCORRECT NANME?

THEKE IS NO QUTPUT RECORD

THE RUN HAS NOT SATISFRCTORY :
YOU CAN NOT CONTINUE MITH THIS RUN
END OF QIRECT USE 0OF THE OFERATIONS
DO YOU NANT TO RUN AHOTHER JOBYT
ENTER YES OR NO! NO

DR YOU WANT TO CHANGE YOUR PRSSKHORL?
ENTER ¥ES OR Na! NI

END OF THE FUNCTIONS

e
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O AR AR R R R R R R R R R R R R R R R R R R AR KRR R R R R R R R R R R R R R

* THE FUNCTION OF THIS INTERFACE IS TO CONTROL ALL
* THE PROCESSING OF THE PROMOTIONAL PUBLISHING SYSTEN

¥
N

AR R AR R A R R R R R A R R R R R R R R R R R R R R R R e o

ENTER USER CODE:JMR243
ENTER FPRSSHORD:

17/86/1981 YOUR LAST ACCESS DATE
17:51:48 YOUR LAST RCCESS TIME

W R KRR R IR AR RRRRR R R R R R RR R R RN R R R R R R R R IR R R WL R R R W

COMPUTER STUDIES DEPRRTHENT

FROMAOTIONRL LITERATURE FUBLISHING SY¥STEH

MENU

¥

*

»

*

*

*

*

*

* BI-MENU FILE MRINTENRNCE DIRLOGUE,

* G2-RELATIONS FILE MAINTENANCE ‘BIRLOGUE.
* AI-USERS ACCOUNT FILE MARINTENANCE DIARLOGUE,
* QI-LISERS ACCLINUINT RERQRT,

*

»

*

E

*

*

*

*

A5-INTERFACE REFORT(LEGRAL AND TLLEGRL ENTRIES).

B&-DATARASE MAINTENBNCE.

87-BOOKS LIST RCCORDING TO RUTHOR RAND CATEGGRY.
AS~-PRICE LIST RCCARPING TO AUTHOR ANL CATEGORY
@9-TITLE LIST RCCORDPING TQ RUTHUR RAND CARATEGORY,

18-DIRECT USE OF THE RELATIONAL OPERATORS.
14-RELATION DRTR LIST.

*

*E KB R EEREEEEEEEEEE R

*

EEFEF RIS EIET L ES T AR A SRR AL R R E R L LR R e R A e 2

ENTER CHOICE: 1
BEMARE FLERSE:

THE SORTNCRUTHOR NAME SORT RLPHABETICALLY)
SURROUTINE, USE HF1 RS INPUT AND WF2 RS QUTPUT

THE SORTT(TITLE SORT RLFHREETICRLLY)
SUBROUTINE, USE WFR AS INPUT AND HFL RS QUTFUT
AN IO I I NN 0 A AR AR R e e e
ENTER MARX. 72 CHRRRCTERS OFERATION BETARIL:
SELECT PAGEYERR HHERE PUB-YERR > .79, HFZ3
ENTER MRX. 72 CHRRALCTERS OFERATION BDETRHRIL:
JOIN WF3 AND RUTHORTITLE OVER #BLURB-NO WF1
ENTER MAK. 72 CHRARACTERS OPERATION DETHIL:
PROJECT WF1 FOIF@2FasFad. £ HF2
ENTER MRY. 72 CHARRRCTERS OFERRTION DETAIL:
JOIN HFZ RHD ISEN OVER #BLUREB-NQ ¥PART-YOLUME HWFZ
ENTER MRYX. 72 CHARRCTERS OQPERATION LETAIL:
FROJECT HWFZ F81FR2FR3FaSFB4, £ HF1
ENTER MAX. 72 CHRRACTERS QFEEATION DETAIL:
JOIN WHF1 AND RQUATRTIOGN OVER #ISBN HNFZ2
ENTER MRX. F2 CHRARRCTERS OQFPERATION LETRIL:
PROJECT HF2 FA1FB2FQ3FA4FasFar. E HF1
EggEﬁ MARY. 72 CHRRRCTERS OFERATION DETRIL:
SORT
ENTER MRE. 72 CHRARALCTERS OFPERATION GETARIL:
FRINT WF2 C(PRICE LIST
ENTER MRN. 72 CHRRARCTERS OFERARTION LETARIL:
EMD OF GPERATIONS
§gTER FUE-YERR ~  FLERSE:

SORT STRRTEL ON RAUTHOR NRME

SORT FINISHED

ENTER ENMCHANGE RATE FLERSE
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(SUCH RS 9. 9382

1. 248 ]

END OF DIRECT USE OF THE OPERATIONS
DO YaU WANT TO RUN ANOTHER JOB?
ENTER YES OR Na! NO

DO YOU WANT TO CHANGE YQUR PRSSHORD?
ENTER YES OR NO! NO

PLEASE ENTER: SPOOL FRINTI®4 -X1 CAFTER OK)
END OF THE FUNCTIONS

0K, SFOOL PRINT384 -Xi

0K,



LIST 5.18

LISTING OF PRINTISZ 18307 17 JUN 31

DEVRIES/KOCHVA

voL. 1
0 &77 12430 9 1o $9.00
voL. 2
0 677 124840 & 1921 $8.00
voL. 3
0 477 12450 3 1731 $6.40

INSTITUTE OF REACTiON TRANSITION

0 477 J0730 3 CL 1930 $9.00
0 477 SOV3S & PA $4,00

P4.463

Pa.12

P3.40

P&.4&3
2.06

133

001
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LIST 5.19

B T S T R Y P R R P R R R P X
* THE FUNCTION OF THIS INTERFRCE IS T CONTROL RLL ¥
* THE FROCESSING OF THE FROMQTIONAL FUBLISHING SYSTEH. «*
P P R R R 2 PR T R R R R R R R 2
ENTER USER CODE:DJEZ2@a1
ENTER PASSHURD:

1770671951 YOUR LAST ACCESS DRTE

EEFEEEREFE LR EE.

16:25: 558 YOUR LAST RCCESS TIME _
A R NN AR AN AR B R R R R R R o R R R R R R R R R R A e A R e e e
*
# COMPUTER . STUDIES [DEFARTHENT
* PROMOTIONRL LITERATURE FUBLISHING SYSTEM
* . l
* MENU
*® P
¥
*
* B1-MENU FILE MRINTENBNCE LIRLOGUE.
* QZ-RELATIONS FILE MRINTENANCE DIRLOGUE,
* BI-USERS RCCOUNT FILE MAINTENRHWCE DIRLOGUE
* @4-USERS RCCQUNT REFORT,
* @3-INTERFACE REFORTC(LEGAL AND ILLEGRL ENTRIES).
% B&-DATAEASE MRINTENBNCE.
* B7-DIRECT USE OF THE RELATIONRL GFERATORS.
* O3-RELATION DATA LIST.
HOK A AR R R AR N R AR AR R R KRR R R R R R R KRR R R RN R R RRRR AR R R R R R R R R

ENTER CHQICE: ar
BEWARE FLERSE:

THE SORTNCRUTHOR NAME SOFT RLPHREETICALLY)
SUBROUTINE, USE NF1 RS INFUT RND WFZ RS QUTFUT

THE SORTTCTITLE SQRT RALPHAEETICRLLY)
SUBROUTINE, USE WFX RS INPUT ANL HFI RS GQUTPUT
e g
ENTER MAN, rZ2 CHRRACTERS GFERATION DETRIL:
SELECT CATEGSORY WHERE #CRTEG-LODE = .22, HWFi
ENTER MAX. 72 CHARACTERS QFERATION DETRIL:
END OF QPERATIONS
QQTER #LCATEG-CALE  PLEARSE:

THERE IS NQ QUTRUT RECGRD

THE RUN HRS NOT SATISFACTGRY

YOU CAN NOT CONTINUE WITH THIS RUN
ENG OF DIRECT USE QF THE GFERATIONS
LU ¥OU WANT TO RUN RNOTHER JaR?
EHNTER YES OR NOQ! NQ

D FOU HBNT TG CHANGE YOUR FASSHORD?
ENTER ¥ES ORF NO! NG

END OF THE FUNCTIONS

DF
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* THE FUNCTION OF THIS INTERFRCE IS TO CONTROL ALL A
* THE PROCESSING OF THE PROHMOTIONAL FPUBLISHING SYSTEN.
B e R T
ENTER USER CODE:DJE2&L
ENTER PRSSHORD:

17/86/1981 YOUR LAST RCCESS GATE

18:87:58 YOQUR LAST RCCESS TIME
B o A R S I

COMPUTER STURIES [DEFPARTHENT ' ;
FROMOTIONRL LITERRTURE FPUELISHING SYSTEN , i

MENU

Q1-MENU FILE MAINTENANCE DIALGGUE.
A2-RELATIONS FILE HRINTENANCE DIRLOGUE,
BI-USERS RCCOUNT FILE MARINTENANCE DIRLGGUE.
A4-USERS RCCOUNT REFUORT.

B9~INTERFACE REFQRT(LEGAL AND ILLEGRL ENTRIES). :
Be~-DATHEASE MARINTENANCE. i
@7 =DIRECT USE OF THE RELATIONAL OFERATORS. A
Q8-RELRTION DATA LIST. ¥
AN A R A A I A0 e R e e b b R b o R g

ENTER CHOICE: a7
BEHRRE PLERSE:

THE SORTNCARUTHOR NAME SORT ALFHRBETICALLYY
SUBROUTINE, USE HF1 RS INPUT AND WF2 RS QUTFUT

e e A ks W L e

*

THE SORTT(TITLE SORT RLFHREETICALLY:
SUBROUTINE, USE HFZ RS INPUT BND HF1 RS QUTFUT
SRS AN NI I T IR AR R N
ENTER MAX. 72 CHRARACTERS OFERRTION LETRIL:
SELECT QUOTARTION WHERE BOOK-FRILCE => ,@a5a8, HF2
ENTER MRY. 72 CHARARCTERS OFPERATION LETRIL:
END OF QPERRTIUONS '
ENTER BOOK-FRICE FLERSE:
aasaa ,
-END OF DIFECT USE GF THE OPERATIONS
LA YOU WANT T8 RUN ANGTHER JODE?
ENTER YES OR NOYP  ND
DO YU HANT TG CHANGE YGOUR FRSSHGRD?
ENTER YES OF NOY - NO

END OF THE FUNCTIONS

0K, SLIST M2FL43854
Ge771a5{ax5as2a0
BeFrigrhozaiien
BeFridsdarad aag
gerry118104nu5a6
8o,/ 714820102660
BE7 712420500508
Ge7r1Z440600500
Her 712430386668
GEFFLIIRZaNaG7 90
Ha7r138487a1450
8a77 14718482550

B7 7153584068060

A&7 715235500800

BETISATTRE RGN

Co NG
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5.3 Conclusions

The object of the work described in this thesis was to develop
a model database for a typical promotional publishing house.
Initially, the problems of their cata]oguing system which was
~required to produce the main types 1ist, and the security and

integrity of the batch system was discussed.

The advantages of the relational database which has been presen-
ted include simplicity, data independence, symmetry, with a theore-

tical foundation.

A relational database model has been implemented which satis-
fies the requirements for data storage i.e. safe, compact and is

easily accessible and changeable.

The relationship operators (UNION, MINUS, SELECT, PROJECT, JOIN,
COMPLEMENT) have been implemented to manipulate the database.

Also, this thesis has discussed the terminology of the rela-
tional data model and traced its development in terms of normaliza-
tion theory and implementation techniques. A high level interface
has been implemented which assists the unsophisticated user for
~ making the system easy to use. Menus are automatically generated
with each menu dfsplaying a complete list of processing alternatives
Po the user. This is a simple but effective technique which saves

time and reduces errors,

A number of authentication techniques were implemented to demon-
strate possible methods of stopping the unauthorized user from acces-
sing the information stored in the database. Two programs were also

implemented to produce reports to inform the DAB about any legal or
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illegal attempts to the database helping him by indicating the weak
points of the security techniques for future developments. The
direct use of the relational operators and the subroutines has been
implemented which permits special users (users who know exactly how
the database is organized) to manipulate the database and obtain

the required data.

The model provides the foundation for a complete listing
system.

The coding is based on structured programming techniques, as
far as possible, and can be altered fairly simply. The COPY state-
ment is used in conjunction with a 'library' of copied material for
areas which occur more than once. So that once the master copy of an
item to be aitered is updated, then all that has to be done is to
re-compile any program using that particular ‘copy file'. The model
has been implemented on the PRIME 400 compufer system. The PRIME
had several useful and powerful utilities which assisted the deve-

Toped model.

It is clear, however, that further attention could be directed
to data validation, and to securing the information against system

malfunction.

5.4 Future Enhancements

The major enhancement possible for the future is to extend
the system so that stock records can be added to the database con-
cernfng the books, so that orders can be dealt with directly. This

would require a considerable amount of work.



138

It should alsc be possible to develop a systematic method
for evaluating the database system and for measuring its cost

and effectiveness,

Finally, it would be beneficial if the same database system
could be applied to bibliographic retrieval for use in libraries.
This will need a considerable amount of work on the user communi-
cation aspects to convert it to a complete on-line system for use

by more than one user.
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LISTING DOF GENERALP 11:47 28 MAY 81

SECU4Z34

DJEZOL 0151024113940810528PROF. D. J. EVANS 010203040350607080710
JMAZ243 0240924182617210527MR. J. M. ABDUL-JABBAR 01020304050407080910
LNB2TS 00011220000Q0Q00000MR, . N. BLACKBURN Q1020910

List of the User's Account File,

LISTING DF GENERALP 14314 14 JUN 21

MENU4Z:24

QIMENT FILE MAINTEXNANCE DIALJOGUE.

QZRELATIONS FILE MAINTENANCE DIALOGUE.

GIUSEAS ACCOUNT FILE MAIMTENANCE DIALOGUE.
QAUSERS FILE STATUS REPURT.

GUINTERFACE REPCRTILECAL AND ILLEGAL ENTRIES).
04DATAZASE MAINTENANCE.

J7BO0x3 LIST ACCIRDLING TO AUTHOR AND CATEGORY,
OSPRISCE LIST ACCCRLDING TO AUTHOR AND CATEGORY.
DTITLE LIST ACCCHOING Ta AUTHOR AND CATEGORY.
LODIRECT USE OF THE RELATIONAL DPERATORS.
LIRELAVION LEISTOFIELDS :NAMEYLENGTH:AND DATAR.,

List of the Menu File.

LISTING OF GENERALP 14:32 14 JUN 21

RELA4ZZ4

AUTHERTITLE O2#BLURB-NO 00121 0AUTH~NAME 011042BOIK-TITLE OSZ100
CATEGORY Q1H#EBLURE-ND 00ID10HCATESG~CODE 011002

CONFERENCE OI#BLURE-MNO I001010C0NFERENCE o11820

CONTENT OS#BLUREB-NO 001010#PART-VOLUMEO 1 10OICONTENT 014220
DESCRIPTION O7H#BLURL-NGD QOL1010HPART-VOLUMECQL 100ZDESCRIPTION 014270

EDITOR QANBLURD=-NG OOLN10EDITOR 0111460

ISEN OYRISBN 0O1DIOREBLURE-NO ClI010BPART-VOLUMENZ1D -3
RAGEYEAR OSHBLURE-NG 00101 0#PART~VOLUBEG 1 1 GOIND~OF-PAGE  0140347UB~YEAR
QUOTATION 10%ISBEN QO1IBINECOK-PRICE a1100S

SURTITLE O&HBLURB~NG 001010#PART-VOLUMEG1100ISUBTITLE 014150

WF1 11#BLURB-N] 0Q10104#CATEG-CODE Q11002

WF2 LZHBLURE-NO 001G LO#PART-VOLUMED L 100IAUTHSNAME O1A0d2eISEN

1OBOCK~-PRICE 72009

WF3 124BLUREB-ND 00101 0#PART-VOLUMEO1 130 IAUTH=NAME 01434 ZPUB-YEAR

LO#PRRT-VOLUMED 72007

List of the Relations Description File



LISTING OF GENERALP 14:21 15 JUN 21

FUNCAZ34

O701SELECT CATEGORY WHERE #CATEG-CODE = +0%« WF1
Q702J0IN AUTHORTITLE AND WF1 QVER #BLURB-ND WF2
N70TIPROJECT WF2 FOLFN2FO3E WFI

O704COMP CONFERENCE BY WF3 OVER #BLURE-NO WF1

O0703J0IN WFI AND WF1 OVER WBLURB-NCO WF2

O706PROJECT WF2 FOLFQIFGIFOSHE WF3

D707COUMP EDITOR BY WFI OVER #BLURB-ND WF1

Q703JO0IN WFI AND WF1 OVER #BLURB-NQ WF2

O70FPROJECT WF2 FOIFOZFOIF04FO46E WF3

O710JOIN WFI AND PAGEYEAR OVER HBLURB-NO WFL

071 1PROJECT WF1 FOLFOYFO2FOSFRAFOSFOBFO91E WF2
N712C0MP SUBTITLE BY WF2 OVER BLURB-NQ #PART-VOLUME WF3
0713F0IN WFE AND WFZ OQVER #BLURB-NO #PART-VOLUME WFt
U714PROJECT WF1 FOLFOIFOIFO4FOSFOLFLIFOTFISE WF2
Q715CCMP DESCRIPTION BY WF2 OVER #BLURB-MO #PART-VOLUME WFZ
071&6JUOIN WF2 AND WETZ OVER HKBLURB-NO #PART-VOLUME WF1
Q717PROJECT WF1 FOLFOIZFDIFOAFNSFOLFN7FI2FORF09.E WF2
O718COMP CONTENT BY WFZ OVER #BLURB-NO #PART-VOLUME WF3
D719 J0IN WFX AND WFTI OVER HBLURB-NOQ #PART-VOLUME WF1
O7Z0PROJECT WFL FOLFO2FOIF0AFRSFOLFOFFOSFLISFOFLIOWE WF2
O721JOIN WF2 AND I3BN OVER #BLURB-NO #PART-VOLUME WFZT
Q7ZZPROJECT WFI FOLIFO2FOIFO0AFISFOQAFQTFOSFOYFIOFLIFIZHE WFL
N72TSCATN

Q7Z4PRINT WF2 (BOOKS LIST)

Q72TEMD OF DPERATIONS

OS01SELECT . CATEGORY WHERE #CATEG-CODE = »0&s WFi
O2O02FIIN AUTHORTITLE AND WF1 OVER #BLURE=-NO WF2
OROIPROJECT WFZ FOLFOIFO3IWE WF3

0204JO0IN PAGEYEAR AND WFJI OVER #BLURB-ND WF1
QBOTPRAOJECT WF1 FOLIFQIFOLFOAdE WF2

N804JOIN WFZ AND ISBN OVER #BLURB-ND #PART-VOLUME WF3
DGO7PROJECT WF3 FOLFOZFOIFOSFO4+E WFY

O8GSJOIN WF1 AND QUOTATION OVER #ISEN, WFZ2

OROYPROJECT WF2 FOLFOQZFOIFQAFOSFOT7+E WFI

DIOSORTN

Q31 1FRINT WF2 (PRICE LIST)

QQ12END OF OPERATIONSS

O0901SELECT CATEGGRY WHERE #CATEG-CODE = +0Sy WF1
O902J0IN AUTHORTITLE aND WF1 OVER #BLURB-NO WF2
QOIPROJELT WF2 FOIFOTIE WFS

0904SORTT '

OYOTPRINT WF1 (TITLE AUTHORS LIST)

OPO4LEND QF OPERATIONS

List of the Listing Operations Detail File.

LISTING OF GENERALP 12:286 24 JUN 381

CATEAZSS
CATEGORY Q1#BLURE-ND . 001010#CATEG-CODE 011002

0&771C750202
067710750205
067710750211
067711800703
067711500704
367711200703
067711300707
067711200714
067712430909
0467713330X04
067713240713
367715390401
N67715370403
067715290411
Ga7713290412
CL77INTIOS0S
DETTSO7IOTO7
Q677507 T050
0677207I0912
J67TLIRB0402
GOI2TTTLN0Y

List of the Category Relation.



LISTING OF GENERALP 12137 14 JUN =t

AUTHA324
AUTHORTITLE OZ2#BLURB-NQ 0010 1 OAUTH-NAME 011342800K~TITLE 0S3io0

0677107S028AHN AJ REACTION RATE CIMPILATIO

7 N FOR
9&7711b907ASINGER QVERBEEK PAQOUT LMSTTNCHEMISTRYy PHYSICS SND APPLIL:
U677124309CEVRIES nhOCHVA AJNM  TOXINS OF ANIMat. AND PLANT OR:
0&771;?30XBRONN ' Le LIGUID CRYSTALS IN 2 PARTS
gﬁ;?lba?anRE! HUZINGUR TLOP ANALYTICAL ASPECTS JF MERCURY
Q&77TN7IQFINSTITUTE OF REACTION TRANSITION **REACTION TRANSITION STATES

List of the AUTHORTITLE Relation,

LISTING OF GENERALP 12%341 14 JUN 81

CONFAZ34
CONFERENCE 3I®PLURB-NO 0Q01010CONFERENCE 011120

0&77123T09PRACEEDING CF THE 218T ANNUAL MEETING nIF THE ANIMAL AND PLANT ASSOCIATIQ
06771S3704PROCEEDING OF THE 18T HEAVY METALY U. S. A. 1973

List of the CONFERENCE Relation.

LISTING CF GENERALP 12:43 146 JUN 3t

EDITAZRA
EDITCR Q4#BLURE-NO 001010EDITOR 011140

D&77124TO9EDITED BY A. J. DEVRIES AND N. M., KOCHVA, DEPARTMENT DF BIOLOGY. UNIVERS
04771SS7C4EDITED BY ROLAND W, FREIs ANALYTICAL REASEARCH AND DEVELOPMENT)PHARMACE
LAND.

List of the EDIT_OR Relation,

LISTING OF CENERALP 12343 14 JUN St

PAGEAT34
PAGEYEAR ASHELUREB-ND 001010#PART-VOLUMEG L 100IND-QF ~PAGE  014004PUR-YEAR ‘-"8002

DETTLOTTAZOQAOAZANLR
Q67711 20070010410467
DEFTLLEVOTOOZLIP04LT
Q77112007003 100487
Q&ETT71120070IV000000
Qe77124309001050221
D&77124T0900Z0T3381L
N&77124Z070030279281
04771242070V 000000
067 71ZTEIOXLO0N2S 24P
QETTLLETAXI00COT LAY
N&7T1ITE70400002047S

List of the PAGEYEAR Relation.



LISTING OF GENERALP 2:52 146 Jun 21

SUBTA3A4 ]
SUBTITLE O6WELURB~-NO  001010#PART=VOLUMEOL 1003ISUBTITLE 014100

0&77112Q07001Y0LUME 1 3CHEMISTRY OF SURFACE ACTIVE SUBSTANCES
04677 112007002VOLUME 21PHYSICS AND PHYSICAL CHEMISTRY OF SURFACE ACTIVE SUBSTANIES

AHTT7LIZOOTOOIVOLUME I:APPLICATION OF SURFACE ACTIVE SUBSTANCES
V&T7124309002VOLUME 2¢BRIEF HISTORY OF ANIMAL AND PLANT DRIGIN

List of the SUB-TITLE Relation.

LISTING OF GENERALF 12:55 146 Jum 21

DESCAIZa
DESCRIFTION O7H#ELUPB-NC QQLYLOH#PART-VOLUMEQL L OOTIDESCRIPTION 014200

Q4771242690021IT IS VYERY IMPORTANT TO STUDY MISTORY AND ORIGIN OF THE ANIMALS AND

0677153704000 INCREASED AWARENESS OF THE HAAMFUL EFFECTS OF MERCURY ANT OTHER HEAV
¥y ETC.y IN THE ENJIRONMENWT MEANS THAT LIMITS OF CONTAMINATION HAVE BEEM SET IN T

List of the DESCRIPTION Relation

LISTING OF GENERALP 12:57 146 JUN 21

CONTAZ2a
CONTENT OSHBLURB-NO COLIDLO#PART-VOLUMEDL LONICONTENT ¢14200
0677124309002C0ONTENTS: THIS BODK CONTAINS THE HISTORY OF ANIMAL IM THE EARLY STAG:

Q477153704000CONTENTS IN BRIEF: USE OF MERCURY IN AGRICULTURE AND ITS RELATIOMSHI
DETECTION OF MERCURY AND ORGANDMERCURY COMPOUNDS IN ENVIRONMENTAL MATERIALS.

List of the CONTENT Relation.



LISTING OF GENERALP
1SBN4334
ISEN OFWISEN

Q&67710B10X0ET 711200703V
Q8771073020477 107302000
QL7711L2007047 7113007001
QE7711310404677113007002
Ge77L1B2010477118007007
04677124ZT0904677124307001
Q477124406067 7124307002
04771245030&7 7124302007
0&T771I2T0X04L771IET0ON100
Q&7713240704771I2I0X2O0
DA77147104057712420907TV
0677158904047 7152904000
VAT 71ITETIT0LT7 153904000
Q67 7307T0S0LT7T7S0TI0S000
DHTTIOTITAOLTTTOTILS000

13:01

14 JUN 21

00101 0#BLURB-NO

List of the IS B N Relation.

LISTING OF GENERALP

QuoT4322
QUOTATION 1041ISBN
Q&7710510X03200
0&677107502022460
04677113006701000
067711310400300
Q&7711220102000
Q&7712430900900
D677124404600200
Q&77124503004660
Q&7713I830X00790
0b77132407014359
067714710402350
0677158904030800
067715395500400
0&77307IOS00900Q
Q&7TIN?IITHO04Q0

List of the QUOTATION Relation.

13:30

24 JUN 81

001010B0OK-PRICE

O11010RPART-VOLUMEQ210OT

0119003
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LISTING OF INTERFACEATSZ 12303

ILEMTIFICATION DIVISION.

17 JuN £1

B T T T L TN s e eI 2 T T
*THE USER IMNTEFFACE CONSISTS GF SEVERAL MODUELS QP SUB-SYSTE™C.

+TWO MAIN FUNCTIONS. ONE FUNCTION IS TO SUPERVISE THE ACCESSES T3 THE

LATABASE. THE SETOND FUNCT

#SUCCESSFULLY IDENTIFY THEMSELVES

ION + 15 TO EMABLE USERSs AFTER THEY

TO ACCESS THE DATABASE SYSTEM

IT HAS =
»
*
+

HHREA TR EBAERBAXRR AR ER R AR R RSN BERER AR EREFRERERRBAERRRRRE R R AR R n RS

PROGRAM-ID. INTRO1,
ENVIRONMENT DIVISION.
CONFIGURATION SETTION.
SOURCE-COMPUTER. PRIME.
DRJECT-COMPUTER. PRIME.
INPUT-QUTPUT SECTION.
FILE~CONTRGL.
SELECT USER-FILE
ORGANIZATION INDEXED
ACCESS MODE RANDOM
RECORD KEY USER-NO
FILE STATUS FILE-STATU
SELECT MENU-FILE
ORGANIZATION INDEXED
ALCESS MODE RaANDOM
RECORD- KEY MENU-KEY

ASSIGN PFMS

S1. .
ASSIGN PFMS

FILE STATUS FILE-STATUS2,

SELECT FUNCTIONS-FILE
ORGANIZATION INDEXED
ACCESS MODE RANDOM
RECORD KEY FUNCTION-NO

ASSIGN FPFMS

FILE STATUS FILE~STATUS3.

SELECT LOGG-FILE
DATA DIVISION.
FILE SECTIOH.

ASSIGN PFMS.

FD USER-FILD
LAZEL RECORDE STANDARD VALUE OF FILE=-ID ‘SECUA3EAT .
01  WUEER-REZORD.
Q2 USER-NO PIC X&)
2 U-PASSWORD PIC XXXX.
02 U-BLACKMARK PIC 9.
02 U-NO-LOQGIN PIC 99.
02 TIME-ALLOWED.
0T START-TLIME PIC 99.
Q3 END-TIME PIC 99.
0z LAST-T-ACCESE.
O3 L-HR PIC 99,
03 L-MIN PIC 97.
0% L-5EC PIC 9%.
oL LAST-D-#CCESS,
0T LAST-YER PIC 99.
03 LAST-MON RIC 99.
03 LAST-DAY PIC 99.
02 USER-NAME PIC X({2%).
G2 JOB-ALLOWEL PIC XX DCCURS 14,
FD MENU~FILE :
* LABEL RECORIE STANDARD VALUE OF FILE-ID TMENU43IZET .
01 MENU-REZCRL.
Q2 MENU-REY PIC XX.
2 ARPLICATION=NAME FIC X:idén,
FD FURCTIONS-FILE
LASEL RE < STANGDARD WALUE OF FILE-ID "FUNCATS4?,
01 FUNCTION-FCLORD.
02 FUNCTIMe-ND '
Q3 FUNCTION T PIC XX.
07 FUNETIGH-. L FIC 29.
02 FILE-CgMmMmail=-DETAIL.
03 CUMMAND-FASTL FIC X<17).
0> COMMAND-FLRTZ PIC X(5%).
FD LOGG-FILZ
L ABEL RECORDS STANDARD VALUE OF FILE-ID *LOGGA3aat .
01 LOGG-RECCFRL.
02 L-USER=NZ PIC XcC&),
QX LAC-DATE.,
3 LOG-~YER PIC 99.
07 LL3-MON PIT @2,
0T LOUG~DAY PIC 9%.
22 LOC-START~-TINE.
0% 8T-HR PIC 29.
ST T=MIN PIC 99,
0L ST-SEC PIC 99,
¢ LOG-END-TIME.
07 END-HR PIC 99.
U ENL-ML PIC 92.
0T EMD-CET PIC 99,
SL CORMENT=TYEZ PIC Xcddn,
WORKING-STORAZE SECTIOM,
T FILE=-8TATUE. PIC XX.
TT  FILE-STATUS: PIC xX.
=T FILE-STATUET PIZ x¥,



2 MENU-PS.
03 MENU-F51

T7  HALF-DUFLX COMPLUTATIONAL VALUE -TZ74%.
77  FULL-DUPLX COMPUTATIONAL VALUE q,
TT  THECK-AREA PIC 99,
B CPERATIMN~-INZICHTOR PIC 9 VALUE (.
7T JPFDATE-INDICATOR PIC 9.
T END-AREW fIZ 4xx VALUE SPACES,
TYPUNCTICN-COuRT FIT 9% YALUE ZERQS.
TTLLBIN-TOuNT FiT < vaLUZ ZERC.
TT COUNT-MOVE PIC 99.
TT ZLunmT-SPoCL PIC 99.
77 REWRITE=-SW PIC 9 VALUE ZERO.
»
77 LINKAGE~MEESEAG PIC Xtdsal.
L]
77 RlsPLAY: PIC X116} VALUE
"ENTER USER CaopE:',
77 LISPLAYZ PIC Xr19)» VALUE
' INCORRECT USER COLE'.
77 DISPLAY3 PIC X<{14) VALUE
"ENTER PASSWORD: °,
77 LISPLAYZ - PIC XC16} VALUE
*BYSTEM LOCKED '.
77 DISPLAYS . PIC XC18Y VALUE
'ENTER CHOICE: A
77 DISPLAYS FIC X{18) VALUE
'ENTER YES OR NO! ',
77 DISPLAY?7 PIC XC20) VALUE
‘ENTER NEW PASSWORD: °*.
L
77 W=-USER-CODE PIC X{&).
77 W-PASSWORD PIC %c4a),
77 COUNT-JOR PIC 99 VALUE ZEROS,
77 CALL-AREA PIC 99.
77 COUNT-AREA PIC 99 VALUE 0.
77 YES-NO-AREA PIC XXX.
*
77 COUNTY COMPUTATIONAL VALUE 15,
77 COULNTZ2 COMPUTATIONAL VALUE 18,
77 COUNT3I COMPUTATIONAL VALUE 20.
*
©1 CHOICE-AREA FIC 9?.
0! CHOICE-AREAl REDEFINES CHOICE-AREA PIC XX
Q1 MENU-TABEL,
0z MENU-ARZA OCCURS 24,
GI MENU-LINE PIC X(&03.
01 MENU-LINE=-A,
02 MZINU=F1 PIC X.
02 MENU-PZ PIC X.
Q2 MEHU-P3 PIC 99.
02 MENU-P4 FIC X.

FIC Xtd8),

Q3 MEMU-FSZ  PIC X(®).

22 MENU-P& PIC X.
©: CATE-TIME-LINE.

D2 DT-1 FIC 99.

a2 D= PIC X.

wvio LT-3 FI€ 92.
Qo T2 FiC X.

[ & Fic 99.

a2 DT-~a RIC 99.

0D BT-aRFA PIS XLE0).
01 TABEL=-A.

a2 JRE-BES FiC %9 DCCURE 12,
¢l EXEC-DATE.

0aFr EX=YER PIZ 7.

02 EX-MON PIC 29,

0l Ex~-DAY =17 U9,
0l EXEC-TIHEZ.

o2 E¥Y~HR PIC 29,

2 EY-MIN PIC <%,

v EX-SEC PIC 9o,
1 SPROL-AREA.

G2 GrQ0L~-FllC CCCURE 14,
07 SPOOL~AZTION PIC Y(S0).

1

o1

P

-

Ve

nz

FUKCTION-TABEL,

TALEL-COMMAND

02 TABEL-COMMANDY

0T TREEL-COMMANOZ
LINKAGE-FUNCTIDN,

APERATION--MZ: 343K
PROGRAM- COMMENT

CCCURS SO.
®IC X(S).,
PIC Xi&73.

F:C

ICoXeT.,

L



FROCEDURE DIVISION.
CONMTROL~ROUTINKE.
PERFORM IMNITTALIZE.

PERFORM MAIN-PARAGRAGH UNTIL END-AREA = *END'.

FERFORM JLEANUP,

EXIT-PaRA,

. EXIT PRICRAM.

STGP-RUN,
LISPLAY "EKRD OF THE FUNCTIONS'.
STOP RUN. :

IR1TIALIZE,.
DPEN I-0 USER-FILE.
OPEN INPUT MERNU-FILILE.
OPEN EXTEND LOGG-FILE.
GCZERT LYEC-TIRE FROM TIME,
A4CCEPT cAEC-DATE FRDM DATE.

MOVE SPACES TO MENU-TABEL SFGOL-AREA FUhCTION-TAE:L

END=-AREA LINKAGE-MESSAG.

MOVE ZERDS - TQ COUNT-5POOL CHECK-AREA

FUNCTION-COUNT LOGIN-COUNT CALL-AREA
COUNT-MOVE COUNT-SPOOL REWRITE-SW. .
PERFDORM DISPLAY-INTERFACE-DESCRIFTION,
MOVE ZERQS TO LOGIN-COUNT,
MOVE 1 T9 CHECK-AREA.
PERFORM DISPLAY-LOGIN UNTIL CHECK-AREA )} 2

MOVE TEROS TO LOGIN-COUNT CHECK-AREA.
IF END-5REA = SPACES PERFORM BLACK-MARK- —-CHECK.

IF END-AREA = SPACES

MOVE 1 TO CHECK-AREA
PERFORM PASSWORD-RERUEST UNTIL CHECK-AREA =
MOVE ZEROS TO CHECK-AREA.

IF END-AREA = SPACES PERFUORM TIME-CHECK.

l.

2.
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* THE FOLLOWING ROUTINES ARE TO SET UP AND DISPLAY THE MENU TO#

* THE USER.

*
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IF END-AREA = SPACES

MOVE ¢ - . TO COUNT-JOB

MOVE SPACES TO MENU-TABEL

MOVE 1 ’ TO COUNT-AREA CHECK-AREA
PERFORM SET-UP-MENU UNTIL CHECK-AREA ) 14
MOVE ZEROS T0 CHECK-AREA

PERFORM COMPLETE~THE-MENU
PERFORM- LAST=ACCESS-DISPLAY
MOVE 1 TO COUNT-JOB

PERFORM MENU- DISPLAY UNTIL COUNT-JOB ) 24.
. MAIN-PARAGRAGH,

MOVE ZIERQOE T0 COUNT-JOB.
MAVE 1 TO0 CHECK-AREA,
PERFORM JUB-CHOICE UNTIL CHECK-AREA = 3,
MIVE ZERQSZ © TO CHECK-AREA.

PERFORM GET-THE-MENU-RECORD.
PERFORM THE-CALL-ROUTINES.

CLEANUP.
IF REWRITE-SW = ZERGD
ADD 1 TO U-NO-LOGIN

REWRITE USER-REICORD.

CLOSE USER-FILE MEMU~FILE LOGG-FILE.
" DISPLAY ~ T -

MOVE 1 TO COUNT-SPOOL.

FERFOAM TZPCOL-PARAGRAGH UNTIL COUNT-SPIOL )
SPOOL-PARAGREGH. '

DISPLAY E°0CL-FILECCOUNT-SPOOLY.

ADD 1 70 COUNT-EPOOL

IF SFOQL-FIiLZ(COUNT-SPOOL)Y = :PhCES MOVE 15
DISPLAY-INTERFACE~DESCRIPTION.

DISPLAY ~ '

MOVE SPACES TO MENU-LINE-A.

MOVE ALL 47 TO MENU~LINE-A.
DISPLAY T MENU-LINE-A,

MOVE SPHZES TO MENU-LINE-A.
MOVE "' T0 MENU-PI MENU-P&.

TO COUNT-SPCOL.

MOVE "THE FUNCTION OF THIS INTERFACE IS TO CONTROL A’

TO MENU-PS1.

MOVE TLL° TO MENU-PIZ.

DISPLAY ' | * MEMU-LINE-A.

MOYE SPRCES TO MENU-P3I2.

MOVE " THE PROCESEING OF THE PROMOTIONAL PUBLISHING §°
MENU-PY1.

MOVE ’YSTEM.' TO MENU-PS2.

CISPLAY ° * MEHU-LINE-A.

MOVE ALL ' #° TO MENU-LINE-A.

CISPLAY ° ' MEMU-LINE-A.

MOVE SPACES TO MENU-LINE-A.

DISPLAY-LOGIN.
CALL 'TNOUA® USING DISPLAYD COUNTI.
~CCEPT w-USER-UODE.
MOVE W-USER-CORE TO USER-ND.

TO



READ USZR-FILE INVALID REY MOVE 1 TQ LOGIN-COUNT.

ADD 1 TO CHECK-AREA.

IF LOGIN-COUNY = 1 AND CHECK-AREA } 2

DISPLAY

'+SORRY vO0UY ARE NOT AUTHORIZED TO USE THIS SYSTEMe'
MOVE 1 T3 REWRITE-SW

MOVE *Z2IIiz7" T3 USER-ND

MOVE " ILLEGAL ATTEMPT® TO COMMENT-TYPE
FERFORM LOGGING-POUTINE

MOVE " ENL® TD END-AREA.
IF LOGIN-COUNT = ZEROS MOVE 3 TO CHECK-AREA.
MOVE ZEROS TO LOGIN-COUNT.

BLACK~MARK=CHECK.,

IF U-BLACKMARK » 1

MOVE ° THE SYSTEM IS LOCKED' TO COMMENT-TYPE
DISPLAY ° N

DISPLAY

'#S0RRY THE SYSTEM 1S LOCKEDs®

PERFORM LOGGING~ROUTINE

MOVE * END® TQ END-AREA.

WA AR *‘QIG**G*iiiii‘*!‘ll*il'*i!I***I*i**"blivlrﬂ L2 212
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THIS ROUTINE IS TO LOG THE EVENT GOCCURRED INTO THE LOG FILE.#»
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LOGGING-ROUTINE.

PASSWORD-REQUEST.

MOVE USER-NO TO L-USER-NQ. .

MOVE EXEC-DATE TO LOG-DATE LAST-D-ACCESS.

MOVE EXEC-TIME. TO LOG-START-TIME LAST-T-ACCESS,
ACCEPT EXEC-TIME FROM TIME.

MOVE EXEC-TIME TO LOG-END-TIME.
WRITE LOGG-RECDRD. -

CALL *TNOUA®" USING DISPLAYI COUNTI.
CALL. 'DUPLXS$' USING HALF-DUPLX.
ACCEPT W-PASSWORD.

CALL 'DUPLXS' USING FULL-DUPLX.

iIF W-PASSWORD = Y-PASSWORD
MOvVE 2 TO CHECK~AREA,
IF W~-PASSWORD NOT = U-PASSWORD
Mave 1 TD CHECK~-AREA
DISPLAY * '

DISPLAY " INCORRECT PASSWORD®
PERFORM INCORRECT-PASSWORD.
IF END-AREA = "END' MOVE 2 TO CHECK-AREA.

INCORRECT-PASSWORD.

ADD 1 70 U-BLACKMARK.,

MOVE * INCORRECT PASSWORD' TD COMMENT-TYPE.
PERFORM LOGGING-ROUTINE.

PERFORM BLACK-MARK-CHECK,

TIME-EHECK.

IF EX-HR = START-TIME MAVE i TO CHECK-AREA.
1F EX-HR > START-TIME AND EX-HR { END-TIME

MQVE 1 TO CHECK-AREA.

IF CHECK-AREA = ZERD PERFORM ILLEGAL-TIME-CHECK.

MOVE ZIERD ’ TO CHECK-AREA.
ILLEBAL-TIME-CHECK. ’

MOVE TEND? TO END-AREA,

ADD 1 TO U-SLACKMARK.

MOVE "NOT ALLOWED IN THIS TIME' TO COMMENT-TYPE.
PERFDRM LOGGING-ROUTINE.

DISPLAY ° T ’

CISPLAY

*#S0RRY YOU CAN MOT USE THE SYSTEM AT THIS TIME«'.
oISPLAY .

"YOUR TIME OF WORK BETWEEN * START-TIME * AND °* END-TIME.

SET-UP-~MENU.

%

ADD 1 TO COUNT-JOR.

MOVE JO3-ALLOWED (COUNT-AREAY TD MENU-KEY JOE-SEQ{COUNT-AREA).
READ A RICORD FROM THE MENU FILE

READ MEMU~FILE INVALID KEY PERFORM MENU-FILE-ERROR.
MOVE SPACES TO MENU-LINE-A,

MOVE " w? 70 MENU-P1.

MOVE COUNT-AREA TO MENU-PI.

MQYE "= 70 MENU-~-P4,

MOVE APPLICATION-NAME TOD MENU-PS.

HOVE *#’ 70 MENMU-P&.

MOVE MENU-LINE-A TO MENU-LINE(COUNT-JOR),

MOVE SPSLES TO MENU-LINE-A.

ADD 1 TD COUNT-AREA CHECK=-AREA.,
‘1F JOB-ALLDWED (COUNT-AREA) = SPACES
MOVE 15 TD CHECK-AREA,

MENU~FILE-ERROR.

UISFLAY ° INCORRECT DATA ' MENU-KEY 'MENU-CODE’
MIVE 'DATA FILES ERROR' TO COMMENT-TYPE.
PERFDORM _JGGING-ROUTINE.



FERFORM ZLEARNUE,
PERFOFM EXIT=PARRA.
PERFORM STOP-RUN.

COMPLETE~THE-MENU.

SUBTRAZT 1 FROM CTOUNT-ARREA.
MOVE ALL " #*
7O MENS-LIMNEL).
MOVE "#° TO MENU-P1 MENU-P&,
MOVE MEMNU-LINE-A TC MENU-LINECZ) MENU-LINE(H)
MENU-LINE (S MENU-LINE(?).
MOVE
' COMPUTER STUDIES LEPARTMENT

TO MENU-PS.
MOVE MENU-LINE-A TO MEMU-LINE(3I).
MOVE

' PROMOTIONAL LITERATURE PURLISHING SYSTEM®
T MENU-PST,

MOVE MENU-LIKE-A TO MENU-LINE(Q),
MOQVE MENU®

TO MENU-FS.

MOVE MENU-LINZE-A TO MENU-LINE(&).

- MOVE

70 MENU-P3.
MOVE MEWU-LINE-A TO MEMNU-LINEC(Z),

ADD 1 TO COUNT-JOB.

MOVE ALL "#' TO MENU-LINE(COUNT-JOB).

LAST-ACCESS-DISPLAY.

MOVE SFACES TO DATE-TIME-LINE.
MUVE LAST-DAY Y0 DT-1.

MOYE LAST-MON TQ DT-3.

MOVE LAST-YER TO DT-&.

MAVE '/ TQ DT-2 BT-4.

MOVE 19 TO DT-35.

MOVE * YOUR LASYT ACCESS DATE"™ TO DT-AREA.
D1SPLAY * T

DISPLAY DATE-TIME-LINE.

MOVE SPACES TO DATE-TIME-LINE,
MOVE L—-HR : 70 DT~-t.

MOVE L-MIN T DT-3.

MOVE L~SEC T0 DT-35.

MOVE *3° TO DT=2 DT=-4."

Mgve * YOUR LAST ACCESS TIME® TO DT-AREA.
DISPLAY * T.

DISPLAY DATE-TIME-LINE.

MENU-DISPLAY.

DISPLAY ° ? MENU=LINE(COUNT-JOR).
ADD 1 TO COUNT-JOB.

IF MENU-_INZ(COUNT-JOB) = SPACES

AND COUNT-JOB » 10 MOVE 25 70 COQUMNT-JOB.

JOE-CHOICE.

DISPLAY ° ‘.

CRLL "TNOQUA™ USIMNG DISPLAYS COUNTZ.

ACCEPT CHOICE-AREA.

IF CHECK-AREA = 2 MOVE I TO CHECK-AREA.

IF CHOITE-AREA » COUNT-AREA OR CHOICE-ARREA ( 01
FERFORM INCORRECT-CHCICE.

IF CHOICZ-AREA{ ALPHABETIC

PEFFORM INCOFREZCT-CHOICE.

IF UTHECh-AREA = 1 MOVE I TO CHECK-AREA.

INTORRECT-CHEZIZE,

LISPLAY * INCORRECT CHOICE'.
MAVE 2 TO CHECK-AREA.

GET-THI-MENU-RECDRD.

MOVE JDE-SEQ{CHOICE—QREA) TO0 CALL-AREA MENU-KEY.
READ MENU-FILE INVALID KWEY PERFORM MENU-FILE-~ERROA,
MAOVE APFPLICATION=-NAME TO COMMENT-TYPE.
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THE FOLLOWING ROUTINES ARE TO EXECUTE THE SELECTED ENQUIRY
FROM THZ DISPLAYED MENU. EACH ROUTINE REPRESENTS-A SPECIFIC +«

FUNCTION WHICH IS IDENTIFIED IN THZ MENU,

-

*
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- THE=-CALL~ROUTINES.

IF CALL-AREA = 01 PERFORM MENU-FILE-MAINTENANCE.

IF CALL-AREA
IF CaLL-AREA
IF CALL-AREA

02 PERFORM RELATIONS-BDESC-MAINTEMNANCE.
03 PERFORM USER-FILE-MAINTENANCE. '
{41 PERFORM USERS-ACCOUNT-REPORT.

IF CALL-AREA 05 PERFORM INTERFACE~REFJRT.

IF CALL-AREA 04 PERFORM DATABASE-UPDATE.

IF CALL-AREA = 07 OR CALL~AREA = 0& OR CALL-AREA = 09
PERFORM LISTING-PROCESSING.

iF CALL-~AREA = 10 PERFORM DIRECT-USE-CF-OPERATORS,

IFf CALL-AREA = 11 PERFORM RELATIDN-LIST.

IF CALL-AREA ) 11 OR CALL-AREA ( 01

Huuytn



*

e R Ly T
ANOTHER-JOB-CHOICE.

DISPLAY 'CALL AREA' CALL-AREA 'ERROR'
MOVE 'END* TO END-AREA.

MENU-FILE-MAINTENANCE,

CLOSE MENU-FILE, .

MIVE 'MENU FILE MAINTENANCE STARTED' TG LINKAGE-MESSAG.
CALL 'MU4CE4" USING LINKAGE-MESSAG.,

DISPLAY LINKAGE-MESSASG.

OPEN INPUT MENU~FILE.

PERFORM LOGTING~ROUTINE,

PERFORM ANOVHER-JOB-CHOICE,

THIS ROUTINE IS TO ASK THE USER FDR FURTHER CHQICE.

DISPLAY 'DO YOU WANT TD RUN ANOTHMER JOB?'.

CALL 'TNOUA' USING DISPLAYS COUNT2.
ACCEPT YES-NO-AREA.

ACCEPT EXEC-TIME FROM TIME.
IF YES-MNO-AREA = 'YES' OR YES~ND-AREA = 'Y
PERFDORM TIME-CHECK,

IFf YES-NO-ARER = 'NO ' QR YES-NO-AREA = *N °*
OR END~AREA = 'END' PERFORM NEW-PASSWORD-ROUTINE.

NEW-PASSWORD-ROUTINE.

DISPLAY 'DO YOU WANT TO CHANGE YDUR PASSWORD?® .
CALL "TNOUA' USING DISPLAYS COUNTZ.

ACCEPT YES-NU-AREA. . )
IF YES-ND-AREA = 'YES' OR YES-ND-AREA = 'Y ?
PERFORM NEW-PASSWORD-ENTRY.

MOVE 'END' TD END-AREA.

NEW-PASSWORD-ENTRY,

CALL 'TNOUA' USING DISPLAY? COUNTSI.
CALL *DUPLX$" USING HALF-DUPLX.
ACCEPT W-PASSHORD.

CALL "DUPLX$' USING FULL-DUPLY.
MOVE W-PASSWORD TO U-PASSWORD.

RELATIONS-DESC-MAINTENANCE.

MAVE . .

"MAINTENANCE OF THE FILE IS STARTED' TO
LINKAGE-MESSAG.

CALL 'RUAZSBA’ USING LINKAGE-MESSAG.
DISPLAY LINKAGE-MESSAG.

PERFORM LOGGING-ROUTINE.

PERFORM ANOTHER-JOB-CHOICE.

USER-FILE-MAINTENANCE.

REWRITE USER-RECORD.

CLOSE USER-FILE, )

MOVE *USERS ACCOUNT FILE UPDATE STARTED® TO
LINKAGE-MESEAN,

CALL *UU4384" USING LINKAGE-MESSAG.

DISPLAY LINKAGE-MESSAG.

OFEN I-0 USEZR-FILE.

MGVE W-USER-CODE TO USER-NO.

READ USZR~FILE INVALID KEY DISPLAY " (ERROR 2)° W-USER-CODE.
- PERFORM LOCGGING-ROUTINE.
PERFDRM ANJTHER-JOB-CHOICE.

USERS-ACCOUNT-REPORT.

REWRITE USER-RECORD.

CLOSE USER-FILE MENU-FILE.

MOVE 'USERS ACCOUNT REPGORT STARTED® TO
LINKAGE-MESSAG. :

CALL "URATEZA' USING LINKAGE-MESSAG,
DISPLAY LINKAGE-MESSAG.

ADD 1 70 COUNT-EPODL,
MOVE

'PLEASE ENTER: SPCOL UREPA384 -X1 (AFTER OK)® 10
SPOOL-FILE(COUNT-SPDOL) .

CPEN I-0 USER-FILE.

OFEN INPUT MENU-FILE.

MOVE W-USER-CODE TOQ USER-NO.

READ USSR-FILE INVALID KEY DISPLAY
Y(ERRGR 7)* W-USER-CODE.

PERFORM LOGGING-ROUTINE.

PERFORM ANDTHER-JOR-CHOICE.

INTERFACE~REPORT.

REWRITE USER-RECORD.
CLOSE USER-FILE LDOGG-FILE.
MIVE " SORT STARTED OM LOGGING FILE' TO LINKAGE-MESSAG.
CALL *S14I24' USING L. INKACE-MESSAG.
DISPLAY LINKAGE-MESSAG.
MOVE * EINTERFACE REPORT STARTED' TO LINKAGE-MESSAG.
CALL " IRAZE4" USING LINKAGE-MESSAG.
DISPLAY LINKRAGE-MESSAG.
“0D 1 TO COUNT-SPOODL.
MOVE
'FLEASE ENTER: SPOOL IREPAS&4 -X1 (AFTER OKY® TO
SPOOL-FILE(COUNT-SPOOL),
CFEN I~0 USER-FILE.
MOVE W-USER-CODE TO USER-NG.
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READ USZR-FILE INVALID KEY DISPLAY 'CERROR 4)' W-USER-CGDE,
QPEN QUYPUT LOGG-FILE.
FERFORM LGCGGING-ROUTINE.
CLOSE LOGG-FILE,
CREN EXTIND LOGG-FILE.
PERFORM ANOTHER-JOB~CHOICE.

DATAEASE-UPLATE,
Mave ZERD TO UPDATE-INDICATOR.
FERFORM UNION-MINUS-RDUTINE UNTIL UFLATE-INDICATOR = 1.
DISPLAY "END OF DATABASE UPDATE".
FERFORM LOGGING-ROUTINE.
PERFORM ANOTHER-JOB-CHOICE.

UNION-MINUS-ADUTINE. )
MOVE TERC TO UPGATE-INDICATOR,
LISPLAY 'ENTER MAX. 72 CHARACTERS OPERATION DETAIL®.
ACCEPT OPERATION-MESSAGE.
MOVE OPERATION-MESSAGE TD TAEBEL-COMMANDC(1).
IF TABEL-COMMANDI¢1) = *UNION®
MOVE 2 TO UFDATE-INDICATDR
CALL "UNIONI® USING LINKAGE~-FUNCTION.
IF TABEL-COMMANDI(1) = *NINUS®
MOVE 2 TD UPDATE~-INDICATOR
CALL "MINUS1® USING LINKAGE-FUNCTION.
IF UPDATE-INDICATOR = O
DISFLAY *'OPERATOR MAME ERRORs YOU CAN NOT CONTINUE®
DISPLAY OPERATION-MESSAGE. -

IF PROGRAM-COMMENT = " THE RUN WAS NOT SATISFAGTORY?
DISPLAY *YOU CAN NOT CONTINUE WITH THIS RUN®
RISPLAY PROGRAM~COMMENT.

MOVE SPACES TO LINKAGE-FUNCTION.

DISPLAY "DO YOU WANT MORE UPPATE OPERATIDNS®.

CALL 'TNOUA" USING DISPLAYS COUNTZ2.

ACCEPT YES-NO-AREA.

IF YES-NO-AREA = 'NO * OR YES-NO-AREA = N *

MOVE 1 TD UPDATE-INDICATOR.
IF YES-NO-AREA = 'YES' OR YES-NO-AREA = 'Y *
MOVE ZERCO TO UPDATE-INDICATOR.

LISTING-PROCESSING.

OPEN INPUT FUNCTIONS-FILE. :
bbb i A A LA AR S 2 S 2T R g L R T L L T e P S A A VPR
* GET ALL RECORLS CONCERNING THE RERUIRED RUN FROM THE FUNCTIONS FILE #

# AND STORE THEM IN THE FUNCTION TABEL *
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MOVE SPACES TO FUNCTIDN-TAREL.
MOVE CALL-AREA TO FUNCTION-NOL.
MOVE 1 TO FUNCTION-NO2 CDUNT-JOB.
PERFORM READ-AND-STORE UNTIL COUNT-JOB )} Si.
MOVE 1 TQ COUNT=-JOB.

IF END-AREA = SPACES -~
FERFORM RETRIEVAL~OPERATIONS UNTIL COUNT-JOB ) S1.
HMOVE ZERDS TO COUNT-J0B.
MOYVE SPACES TO FUNCTION~-TABEL.
CLOSE FUNCTIONS-FILE,
DISPLAY 'END OF LISTING'.
PERFDRM LOGGING-ROUTINE,
IF END-AREA = SPACES
PERFORM ANOTHER-JGE-CHOLICE.
READ-AND-STORE,
READ FUNCTIONS=-FILE INVALID KEY
MOVE *END’ TO END-AREA
MOVE 28 TQ COUNT-JOF
DISPLAY *COMMAND ERROR IN THE FUNCTIONS FILE' FUNGCTION-NO.
IF COMMAID-PART1 = "END OF OQPERPATIONST
MOVE 28 TG COUNT-JOB.
If COUNT-JOE ( Sf
MOVE FILT~COMMAND-DETAIL TO TABEL-COMMAND ¢ COUNT-JOB)
(A TQ COUNT-JDB FUNCTIGN-NCZ,
RETRIEVAL-OFERATIONS.

IF TAPEL-COMMAND{COUNT-JOB) = SPACES MOVE S5 TO COUNT-JOE.
IF COUNT-JOB (¢ 51 t -

MOVE TAFEL -COMMAND (COUNT=-JOE) TO OPERATION~MESSAGE

PERFORM LISTE-PRODUCTION

ADD 1 TG COUNT-JOB.
LISTS-PRODUCTION.
© If TABEL-COMMAND] (COUNT=-J(3BY = "SELEGR'
PERFORM SFECIAL-CHECK
CALL 'SZaZad' USING LINKAGE-FUNMCTION.

IF TABEL~-COMMAND] CCOUNT-JOB) = *PROJE’
PERFORM SFECIAL-CHECK
CALL "PR4AZ24° USING LINKAGE-FUNCTION.

1¥ TABEL-COMMANDI{COUNT-JOR) = *JOIN °*
FERFDRM SPECIAL-CHECK
CALL *JO4Z84' USING LINKAGE-FUNCTION.

If TABEL~-COMMAND1(COUNT-J0OR) = "COMP °
PERFORM SPECIAL-CHECK



Call *COMP24" USING LINKAGE-FUNCTION.

IF TABREL-COMMAND1 (COUNT-JORB) = "PRINT®
PERFORM SPECIAL-CHECK

CALL *PRINTA’ USING LINKAGE-FUNCTION
PERFORM SEPQOL-MESSAGE.

IF TABEL-COMMAND1(COUNT-JCOB) = "SDRTN'

PERFORM SPECIAL~-CHECK

MOVE *SORT STARTED ON AUTHOR NAME' TO LINKAGE-MESSAG
CALL *SO0RTIN' USING LINKAGE-MESSAG

DISPLAY LINKAGE-MESSAG.

IF TABEL-COMMANDEI (COUNT-JOB) = 'SORTT’

PERFORM SPECIAL-CHECK

MOVE *SORT STARTED ON TITLE DATA' TO LINKAGE-MESSAG
CALL *SORTZT® USING LINKAGE-MESSAD

DEISPLAY LINKAGE-MESSAG.

*
IF DPERATION-INDICATOR = O
DISPLAY *OPERATOR NAME ERROR» YOU CAN NOT CONTINUE®
DISPLAY OPERATION-MESSAGE
MOVE €8 TO COUNT-JOB.
»
IF PROGRAM-COMMENT = 'THE RUN WAS NOT SATISFACTQORY®
DISPLAY *YOU CAN NOT CONTINUE WITH THIS RUN’
MOVE &8 - TO COUNT-JOB. -
MIVE ZIERD . TO OPERATION-INDICATOR.
MAOVE SPACES TO LINKAGE-FUNCTION.
SPOOL~MESSAGE. N :
ADD 1 TO COUNT-SPOOL.
MOVE

*PLEASE ENTER: SPOOL PRINT3S4 -X1 (AFTER 0K)?
TG SPOOL-FILECCOUNT-SPOOQL Y.
SPECIAL-CHECK.
MOVE 1 TO OPERATION-INDICATOR,
L O T A e N F Y Y e e TS S Py )
* THE DIRECT USE OF THE OPERATORS AND SPECIFIC SUBROUTINES »
* WILL ASSIST THE USER TO MANIPULATE THE DATABASE AND OETAIN »
» THE REQUIRED DATA. »
L T Yy T Y Y e T PR s TNy L
DIRECT-USE-OF-0PERATORS.

MOVE SPACES TO FUNCTION~TABEL.

MOVE 1 ~ TO COUNT-JOB.

FERFDRM ACCEFT-OPERATION-DETAIL UNTIL COUNT-JOB } 51.
MOVE 1 TO COUNT-JOB.

FERFORM RETRIEVAL-OPERATIONS UNTIL COUNT-JOB ) S1.

DISPLAY 'END OF DIRECT USE OF THE OPERATIODNS'.

PERFORM LOGGING-ROUTINE.

IF END-AREA = SPALCES

PERFORM ANOTHER-JOE-CHOICE.
LR T T L Y T R e S T e S S TS S
* THIS ROUTINE WILL DISPLAY A NOTE TO THE USER CONCERNING THE =
* SORT SUBROUTINES AVAILABLE TO THE USER WHO WISHES TO PRODUCE+
* A SPECIFIC LIST WHICH ARE NOT AVAILABLE IN THE MENU, *
bAR S L e Rt SR Rl R R Rt sl Sl Rl Rl RS YL )Ly ]
ACCEPT~OPERATION-DETAIL.

IE COUNT-JOB = QI

DISPLAY *HEWSRE PLEASE:”

DISPLAY

" THE SCGRTNLAUTHOR NAME SORT ALPHAREETICALLY)'

DISPLAY

* SUBROUTINEY USE WFt AS INPUT AND WF2Z AS QUTPUT
DISPLAY ' '

CISPLAY

* THE SORTTL(TITLE SORT ALPHABETICALLY)*

DISPLAY

' SUBROUTINENUSE WFZ AS INPUT AND WF1 AS OUTPUT®
DISPLAY

TRERARBET AR I RERRRARRRAARRERSSRIRRPRR RN RSN
DISPLAY 'ENTER MAX. 72 CHARACTERS OPERATION LETAILS .
ACCEPT DFERATION-MESSAGE.

MOVE OFERATION-MESSAGE TO TABEL~COMMAND(CCUNT~JOB)Y.
IF TABEL-COMMAND! (COUNT-JOB) = *END O

MOVE SPACES TQ TABEL-COMMAND (COUNT~-JOB)
MOVE B2 TO COUNT-JOB.
. ADD 1 ‘ TO COUNT-JOE.
FELATION~LIST, :
MOVE IERC T2 UPDATE~INDICATOR.

DISPLAY "ENTER MAX. 72 CHARACTERS OPERATICN DETAIL®'.
ACCEPT OFERATIDN~MESSAGE,

MOVE CGPERATICN~MESSAGE TO TAREL-COMMAND(1}.

IF TRBEL-COMMAND1(1) = "PRINT’

CALL "LISTO1" USING LINKAGE-FUNCTION

MOVE 1 TO UPDATE-INDICATOR.

IF UPDATE-INDICATCOR = ©

DISPLAY "OPERATION NAME ERROR®

DISPLAY OPERATION~-MESSAGE.



MOVE SPACES TO LIMKAGE-FUNCTION. '
DISPLAY 'END OF RELATION LIST®.

IF UPLATE-IKUICATOR NOT = O

aAnn 1 TO0 COuUNT-SPOOL

MOVE

'PLEASE ENTEFR: SPOCL GENERALP -X1 ¢AFTER 0i)* TQ
SP00L-F I_E(COUNT-SFROL) .

MOVE ZERD 7O UPDATE-INDICATOR.

FERFORM LOGGING-ROUTINE.

PERFORM ANQTHER-JOB~CHOICE.

LISTING OF HMUL3IS4 11:4F 146 JUN 81

ID DIVISION.
LA 2t e T T e e R S T L s T LT

L] THE FUNCTION OF THIS DIALOGUE 1S TO MAINTAIN THE MENU FILE.»
o THE LIALOGUE CAN ASSIST THE USER TO CREATE » DELETE AND #*
* AMEND THE MENU FILE RECORDS EASILY. THERE WILL BE A *
- SUB-MENU CISFLAYED TO THE USER INCLUDING THESE FUNCTIONS. =
* THE QUESTION-ANSWERING TECHNIQUES ARE ALSO INCLUCED. *

XTI LSS TEL S AT RS S SIS RS SRS IS SR TSRS AL R ST SRS Y
PROBRAM=1D. MU4IEA.
*THE FUNCTION OF THIS PROGRAM 1S TO UPDATE THE MENU FILE.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-CUOMPUTER. PRIME.
OBJECT-COMPUYER. PRIME.
INPUT-DUTEUT SECTION.
FILE-CONTROL.
SELECT MENU-FILE ASSIGN PFMS
CRGANIZATICH INDEXED
ACCESS MODE FANDOM
PECORD HEY MENU-KEY
FILE STATUE FILE-STATUSL.
LATE DIVISION,
FILE SECTION.
FD MENU-FILE .
LABEL RECORDS STANDARD VALUE OF FILE-ID 'MENUAZS4’.
@1 MENU-RECORD. ’
02 MENU-KEY PIC XX.
G2 AFPLICATION-NAME  PIC Xid4&),
WORIVING-5TORAGE SECTION.

7T FILE-STATUSL PIC XX.

77 COUNT-A PIC 99.

7T COUNTI COMPUTATIONAL VALUE 5.

77 DISPLAYL ’ PIC X{1%S» VALUE 'ENTER CHOICE : .
Y7 COUNTZ COMPUTATIONAL VALLE 47.

77 DISPLAY: PIC X¢47) VALUE

"ENTER & NUMERIC CHARACTERS APPLICATION CODE ¢ ".
77 APF-CGLE-SREA PIC ?9.

77  aPP=NAMI-ARER PIC Xi4é4),
77 DISPLAY: - PIC X€43) VALUE
*EMTER mMa¥, &4 CHARACTERS APPLICATION NAME 27,
77 DISPLAYY PIC XL13) VALUE
DO YOU WANT TO .
77 DISPLAYS PIC Xt1&d VALUE
'ENTER YES OR NO:T.
77 COUNTT COMPUTATIONAL VALUE 1&.

77  SES=NUD-aREA PIC XXX,



01 CHOICE-AREA FIC <.
¢l CHOICE-AREA! REDEFINES CHOICE-aAREA PIC X.
01 FUNCTICON-TAEEL.

02 F-AREA OCCURE 10.
2T PARTL PIC X.
w3 PARTZ2 PIC X(I0).
0Z PART3I PIC X.
LINKAGE SECTION.
77 LINKAGE-MESESAG PIC X486,

PROCEDURE DIVISION USING LINKAGE-MESSAG.
START~PARA.

OPEN [-0Q MENU-FILE.

DISPLAY LINKAGE-MESSAG.
DISFLAY-FUNCTION.

MOVE SPACES TQ FUNCTION-TABEL.
MOVE ALL "+’ - TO F-AREA(1) F-AREA(1O)}.
MOVE MENLU FILE UPDATE® TO PART2(2).
MOVE '  —mmeemmmeme— ————— TO PART2(3).
MOVE * THE FUNCTIONS AVAILABLE ARE 1 ' TO PART2(S).
MOvVE 1-RECORD CREATION. °* TO PART2(7:.
MOVE ! 2-RECORD DELETION, ° TO PARTZ(2).
MOVE J-RECORD AMENDMENT.® TQ PARTZ2(F).
MOVE IEROS TO COUNT-A.
START-DISPLAY.
ADD 1§ TO COUNT-A.
IFf COUNT-A } 10 GO TO ENTER-CHOICE.
MOVE ' » ' TO PART1(COUNT-A) PARTI(COUNT-A).
DISPLAY ' F-AREA(COUNT-A}.

GO TO START-DISPLAY.
ENTER-CHOICE .
CALL 'TNOUA' USING DISPLAY1 COUNTL.
ACCEPT CHOICE-AREA.
IF CHOICE-AREAL ALPHARETIC
DISPLAY ' INCORRECT CHOICE' GO TO ENTER-CHOICE.
GO TO RECORD-CREATION RECDRD-DELETION
RECORD-AMEMDMENT DEPENDING ON CHOICE-AREA.
DISPLAY " INCGRRECT CHCICE?.
G0 TO ENTER~CHOICE.
RECORD-CREATION.
DISPLAY *RECORD CREATION ROUTINE:®.
RISPLAY - —————— '.
ACCEPT-MENU-CODE.
CALL 'TNOUA' USING DISPLAYZ COUNT2,
&CCEPT ASP-CODE-AREA.
IF APP-CODE-AREA Y O AND APP-CODE-AREA ( 1S
G0 TO READ=-MENU-FILE.
DISPLAY ' INCORRECT APPLICATION CODE’.
50 TO AZCEPT~MENU-CODE.
READ=MENU-FILE.
MOVE APP-CODE-AREA TO MENU-KEY.
REARD MENU-FILE INVALID KEY GO TO ACCEPT-AFPP-NAME,
CISPLAY "APPLICATION CODE EXISTs TRY TD CORRECT IT'.
G0 TO ASK-FOR-CREAT.
ACCEPT-APFP-NAME.
GISPLAY DISPLAY3.
ACCEPT APP-MAME~AREA.
MOVE APP-CODE-AREA TO MENU-KEY.
MOVE APP-NAME-AREA TO APPLICATION-MNAME.,
WRITE~-R,
WRITE MENU-STCORD.
DISPLAY "RECORD WRITTEN ISt?'.
DISPLAY MENJ-RECCRD.

A&SK-FOR-CREAT.

DISPLAY DISFLAY4 TCREATE ANDTHER RECORD?’.

CALL "THOUA™ USING DISPLAYS COUNTS.

" ACCEPT YES-ND-AREA.

IF YES-WND-AREA = '"YES? GO TO ACCEPT-MENU-CODE.

GO TO ASK-FOR-LUPDATE.
RECORD-DELETIDN.

GISPLAY "RETOND DELETION ROUTINE:Y,

DISPLAY "me—eeem— e e —s e e e — '
ACCEPT-DELETE-CCLE.

CALL " TNCUA"™ USING DISPLAYZ COUNTZ2.

ACCEPY APP-CLDE-AREA.
READ-MENU-F .

MOVE APF~ZODE-AREA TO MENLU-KEY.

READ MENU-FILE INVALID KEY GO TO DPELETE-ERROR.

CELETE MENU-FILE RECORD.

DISPLAY 'RECORD DELETED IS:’.

GISPLAY MEMNJ-RECORD.

GO 7O ASh-FOR-DELETE.
LELETE-ERROR .

DISPLAY 'APPLICATION CODE 1S NOT EXIST. TRY TO CORRECT [7°.
ASh-FOR-DELETE.,



CISPLAY DISPLAY4 "DELETE ANOTHER RECTRR?'.
CALL "TNOUA' USING DISPLAYS COUNTI.
ACCEPT YES-NO~-AREAR.
IF YES-NO-AREA = 'YES” GO TD ACCEPT-DELETE-CODE.
GO TO ASK-FOR-UPDATE.
RECORD~AMENDMENT .
DISPLAY *RECORD AMENDMENT ROUTINE:™.
DISPLAY '—=—=-—e—mmme e ?
ACCEPT~CODE.
CALL '"TNOUA® USING DISPLAYZ2 COUNTZ2.
ACCEPT APP-CODE-AREA.
READ~MENU-Fi.
MOVE APP-COLDE-AREA TO MEMU-KEY,.
READ MENU-FILE INVALID KEY GO TO AMEND-ERROR,
PERFORM ACCEPT-APP-NAME.
REWRITE MENU-RECORD.
DISPLAY 'RECORD AMENDED IS:’,
DISPLAY MENU-RECORD.
60 TO ASK-FOR-AMEND.
AMEND-ERROR.
PERFORM DELETE~ERRQOR.
ASK~-FOR-AMEND.
DISPLAY DISPLAYA "AMEND ANOTHER RECORD?'.
CALL *"THOUA' USING DISPLAYS COUNTS.
ACCEPT YES-MNO~AREA.
IF YES-NO-AREA = 'YES® GO TC ACCEPT-CODE.
ASK-FOR-UPDATE. .
DISPLAY "DO YOU WANT MORE UPDATE?",
CALL *TNOUA® USING DISPLAYS COUNT3.
ACCEPT YES-NO-AREA.
IF YES-NO-AREA = "YES' GO TO START-DISPLAY.
FINAL-ROTINE. .
MOVE "MENU FILE UPDATE FINISHED® TO LINKAGE-MESSAG.
CLOSE-FILE,
. CLOSE MENU-FILE.
EXIT-PARA.
EXIT PROGRAM.
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ID DIVISION.

PROGRAM-ID. SE43=4.
T2 3 I I I IR R AR R R R RS R RN AN
#THE FUNCTION OF THIS PROGRAM IS TO SELECT A SPECIFIC RECURDS+
#FROM AN INPUT FILE AND WRITE IT DN ANOTHER FILE. *
D T Y e T YT Ry ST Y2y e s 2
ENYIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE~COMPUTER. PRIME.

OBJECT-COMPUTER. PRIME.

INPUT-OUTPUT SECTIDN.

FILE-CONTROL.

COPY FLCONT.

DATA DIVISION.

FILE SECTICGN.

COPY JFDDES.

WORKING-STORAGE SECTIONM.

COPY JWORKA.

01 CETAIL-AREA.

02 INPUT-RELATION-NAME.

03 IN-R PIC X CCCURS 12.
02 OUESION-FIELD,

03 QUESION-AREA PIC X OCCURS &.
02 ACCEPT~-FIELD~NAME.

0T ACCEFT-MAME-CH PIC X CQLCURS 12.
02 PARAMETERZ.

QT PARAZ PIC X OCCURS 2.
02 CONSTAHT-AREA, '

03 CONSTANT-CH PIC X OCCURS 14.
02 QUTPUT~RELATION-NAME.

0T QUT-R PIC X OCCURS t2.

COPY LINKAG.
PROCEDURE DIVISION USING LINKAGE-FUNCTION.
CONTROL~ROUTINE.
PERFORM INITIALIZE.
PERFORM MAIN-PARAGRAGH UNTIL RECORD!-CH(1) = HIGH-VALUE.
PERFORM CLEANUF,
EXIT-PARAG,
EXIT PROGRAM.
STOP=-RUN.
STOP RUN.
INITIALIZE.
MOQVE ZEROS TO INPUT-AREAS OUTPUT-AREAS READ-AREAS
WRITE-AREAS CLOSE~AREAS COUNT-B RECORDS-COUNT.
MOQVE SPACES TO WORK-RECORD WORK-RECORD1 WORK-AREA
WORK-AREAL ACCEPT-COMMAND DETAIL-AREA INPUT-RELATION.



MOVE OPERATION-MESSAGE TO ACCEPT-COMMAND.
MOVE 2 TO COUNT-A.
PERFORM PART1-ROT UNTIL COMMAND-CH(CDUNT-A) = SPACE.
MOVE ZERDS TD COUNT-B,
ADD 1 TO COUNT=-A.
PERFORM PARTZ-ROT UNTIL COMMAND-CH(COUNT-A)} = SPACE.
MOVE ZERDS TO COUNT-B,
ADD { TO COUNT=-A.
PERFORM PARTI-ROT UNTIL COMMAND-CH(COUNT-A} = SPACE.
MOVE ZERDS TO COUNT-E,
ADD 1 TO COUNT-A.
PERFORM PARTA-ROT UNTIL COMMAND-CH(COUNT-A}
MOVE IEROS TO COUNT-B,
ADD 1 TO COUNT=-A.
PERFORM PARTZ4-ROT UNTIL COMMAND~CH(COUNT-A) = SPACES.
HMOVE ZERGS TO COUNT-B.
ADD 1 TO COUNT-A.
PERFORM PARTS-ROT UNTIL COMMAND-CH(GOUNT-AY = SPACE.
DISPLAY "ENTER ' ACCEPT-FIELD-NAME * PLEASE:",
ACCEPT CONSTANT-FIELD-VALUE,
MOVE CONSTANT-FIELD=-VALUE TO CONSTANT-AREA.
PERFORM READ-RELATIONS-Ft.
PERFORM READ-RELATIONS-F2.
MOVE CONSTANT-AREA TOD WORK-AREA.
MOVE 1 TD COUNT=-A.
PERFORM FIELD-NAME-CHECK UNTIL
IN-RFIELDS(COUNT-A) = SPACES.
IF PARAMETERI = ZERQOS
DISPLAY ACCEPT-FIELD-NAME * (JNCORRECT NAME)®
MOVE HIGH-VALUE TO INPUT-RKEY WORK-RECORD1.
IF INPUT-RKEY NOT = HIGH-VALUE
PERFORM MOVE-AND-OPEN
PERFORM READ-FILES
PERFORM MOVE-TO-WORKRECORD.

MAIN-PARAGRAGH.
PERFORM DATA-MOVE.
PERFORM FINAL-CHECKING.
PERFORM READ-FILES.
FERFORM MOVE-TO~-WORKRECORD,

CLEANUP.
PERFORM RECORDS-COUNT-CHECK.
IF INPUT-RKEY NOT = HIGH-VALUE REWRITE RELATION-RECORD.
IF CLOSE-COUNT = ! PERFORM CLOSE-FILES.
CLO0SE RELATIONS-FILE.

COPY LASTCH.

4

PART1-ROT,
ADD 1 TO COUNT-B.
MOVE COMMAND-CH(COUNT-A) TO IN-RCCOUNT-E).
ADD | TO COUNT-A.

PARTZ-ROT.
ADD 1 TO COUNT-R.
MOVE COMMAND-CH(COQUNT-A) TO QUESION-AREA(COUNT-B).
ADD 1 TQ CDU“T -A.

PARTI=~ROT.
ADD | TO COUNT-B.
MOVE COMMAND-CH(COUNT-A) TO ACCEPT-NAME-CH(COUNT=-B).
ADD 1 TO COUNT-A.

PARTA~ROT.
ADD 1 TO COUNT-B.
MOVE COMMAND-CH(COUNT-A) TO PARAZ(COUNT-B).
ADD 1 TO COUNT=-A.

SPACE,

PARTA4~ROT.
IF COMMAND-CH(COUNT-A) NOT = *'.°
ADD 1 TO COUNT-B ;
MOVE COMMAND-CH{(COUNT-A) TO COMSTANT-LCH(CDUNT-B}, -
ADD 1 TO COUNT-A.
PARTS-ROT.
ADD 1 TO COUNT-E.
MOVE COMMAND-CH(COUNT-A) TD OUT-R(COUNT-E).
ADD 1 TO COUNT-A.
READ-RELATIONS-F1,
OPEN [-0 RELATIONS-FILE.
MOVE INPUT-RELATION~NAME TO RELATION-KEY.
READ RELATIONS-FILE INVALID KEY DISPLAY RELATION-KEY
" INCORRECT RELATION .NAME®
MOVE HIGH-VALUE TO WORK-RECORDL INPUT-~RKEY.
IF INPUT-RKEY NOT = HIGH-VALUE
MOVE RELATION-RECORD TO INPUT-RELATION,
READ-RELATIONS-F2.
MOVE SUTPUT-RELATION-NAME TO RELATION-KEY.
READ RELATIONS-FILE INVALID KEY DISPLAY RELATION-KEY
T INCORRECT RELATION NAME®
HOVE HIGH-VALUE TO WORK-RECORDL INPUT-RKEY.



FIELD-NAME-CHECK.
1F FIELD-WNAME(COUNT-A) = ACCEPT-FIELD-NAME
MOVE COUNT-A TO PARAMETERL.
ACD 1 TO COUNT-A.
MOVE-AND-OPEN.
MOVE INPUT-STRUCTURE TO RELATION-STRUCTURE.
MOVE 1 TO INPUT-AREA{IN-RCODE) READ-AREA{IN=-RCODE)
CLOSE-AREA(IN-RCOLDE) .
MOVE RELATION-CODE TD OUT-COUNT.
MOVE 1 TQO CLOSE-AREA(OUT-COUNT).
‘SUBTRACT 10 FROM QUT-COLNT.
MOGVE 1 TO DUTPUT-AREACOUT-COUNT)Y WRITE~AREA(DUT-COUNTY).
MOVE 1 TO COUNT-D.
IF WORK-AREA NOT = SPACES
PERFORM PARAG-1 UNTIL WORK-CH(COUNT-D) = SPACES
MOVE 1 TO SW-IND
SUBTRACT 1 FRQM COUNT-D.
IF SW-IND = © MOVE ZEROS TO COUNT-D.
MOVE O TO SW-IND.
PERFORM OPEN-INPUT-FILES.
PERFORM OPEN-OUTPUT-FILES.
PARAG=1.
ADD 1| TO COUNT-D.
INPUT=-PARAG.
coey JINPFL.
COPY JOUTFL.
COPY JSREAD.
COPY JSMOVE.
¥
DATA-MOVE.

MOVE IN-RF1(PARAMETER!) TO CQUNT-A
MOVE 1 TO COUNT-C
PERFORM MOVE-TO-WORKAREA1 UNTIL COUNT-C ) COUNT-D.
MOVE-TO-WORKAREAL,
MOVE RECORD1-CH(COUNT-A) TO WORK=CH{ (COUNT-C).
ADD 1 TO COUNT=-A COUNT-C.
FINAL-CHECKING. ‘
IF PARAMETERZ = *= MOVE 2 TO SW-IND PERFORM EQUAL-CHECK.
IF PARAMETERZ = *( * MOVE 2 TO SW-IND PERFORM LESS~CHECK.
IF PARAMETERZ = *) * MOVE 2 TO SW-IND PERFORM GREATER-CHECK.

IF PARAMETERZ = * (= OR PARAMETERZ = *=({*
MOVE 2 TD SW-IND PERFORM L-E-CHECK,
IF PARAMETER2 = ')=' OR PARAMETERZ = '=)'
MOVE 2 TO SW-IND PERFORM G-E-CHECK.
IF SW-IND = 1 MOVE WORK-RECORDY TO WORK—-RECORD
ADD 1 TO RECORDS-COUNT
PERFORM WRITE-OUTPUT-RECORD.
IF SW-IND = ¢ DISPLAY 'LCGICAL OPERATORS ERROR’
MOVE HIGH-VALUE TO WORK-RECORD1.
MOVE O TO SW-IND.
EQUAL-CHECK .
IF WORK-AREA1 = WORK-AREA MOVE 1 TO SW-IND.
LESS-CHECK. '
IF WORK~AREAL ¢ WORK-AREA MOVE 1 TO SW-ING.
GREATER-CHECK . _
IF WORK-AREAL ) WORK~AREA MOVE 1 TO SW-IND.
L-E-CHECK,
IF WORK-AREAT { WORK-AREA OR WORK-AREA1 = WORK-AREA
MOVE 1 TO SW-IND.
G-E-CHECK,
IF WORK-AREA1 ) WORK-~-AREA OR WORK~AREA1 = WORK-AREA
MOVE 1 TO SW-IND.
COPY-WRITE.
COPY JWRITE.
Coey JCLOSE.
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ID DIVISION.

PROGRAM-1D. PRAZIE4.
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*+THE FUNCTION DOF THIS PROGRAM IS TO PRODJECT A SPECIFIC FIELDS

#FROM AN INPUY RELATION AND WRITES IT ON ANDTHER RELATION.

*
*

PR AR A RS XL ALl XTIl Y2222 R LSRR LS LS LY YT Y

ENYIRONMENT DIVISION.
CONFIGURATION SECTION.
SQURCE-COMPUTER. PRIME.
OBJECT-COMPUTER. PRIME.
INPUT-0UTPUT SECTION.
FILE-CONTROL. -
COPY FLCONT.
DATA DIVISION.
FILE SECTION.
COPY JFDDES.
WORKING-STORAGE SECTION.
COPY JWORKA.
01 DETAIL-AREA.
02 INPUT-RELATION-NAME.
03 IN-NAME
02 PARAMETERS-GROUP.
03 PARAMETRIL

PIC X OCECURS 12.

PIC 9% QCCURS 15.

02 PARAMETERS-GROUP! REDEFINES PARAMETERS-GROUP.

03 PARAMETER-DATA
02 QUTPUT-RELATION-NAME.
03 OUT-NAME
COPY LINKAG.

PIC X OCCURS 30.

PIC X DCCURS 2.

PROCEDURE DIVISION USING LINKAGE-FUNCTION.

CONTROL-ROUTINE.
PERFORM INITIAL-PARAGRAGH.
PERFORM MAIN-PARAGRAGH UNTIL
PERFORM CLEANUP-PARAGRAGH.
EXIT-PARAG.
EXIT PROGRAM.
STOP-RUN.
STOP RUN.
INITIAL-PARAGRAGH.

RECORD1-CH(1) = HIGH-VALUE,

MOVE ZERDS TO INPUT-AREAS DUTPUT-AREAS READ-AREAS

WRITE-~AREAS CLOSE-AREAS PARAMETERS-GROUP RECORDS-COUNT,
MOVE SPACES TO WORKR-RECORD WORK-RECORD1 ACCEPT-COMMAND

INPUT-RELATION INPUT-RELATION-NAME OUTPUT-RELATION-NAME.
MOVE OPERATION~MESSAGE TO ACCEPT-COMMAND,

MOVE ¢ TO COUNT-A.
MOVE ZERDS TO COUNT-FB.

PERFORM FPARTI-ROT UNTIL COMMAND~-CHCCOUNT-A)

MGVE ZERDS TO COUNT-EB.
ADD 1 TO COUNT-A.

PERFORM PART2-ROT UNTIL COMMAND-CHC(COUNT-A)

MOVE ZERDS TO COUNT-B.
ADD 1 TO COUNT-A.

PERFORM PART3I-ROT UNTIL COMMAND-CH(COUNT-A>

PERFORM READ-RELATIONS-F1.
PERFORM READ-RELATIONS-F2.

IF INPUT-RKEY NOT = HIGH-VALUE

PERFORM MOVE~AND-OPEN

PERFORM READ-FILES'

PERFORM MOVE-TO-WORKRECORD

PERFORM CLEAN-AREAS.
MAIN-PARAGRAGH.,

MOVE SPACES TO WDRK-RECORD.

PERFORM CLEAN-AREAS.

SPACE.

SPACE.

" §PALCE.

PERFORM DATA-MOVE UNTIL PARAMETRL{(COUNT-A) = ZIEROS.

ADD 1

PERFORM WRITE-OUTPUT-RECCRD.

PERFORM READ-FILES.

PERFORM MOVE-TO-WORKRECORD.
CLEANUP-PARAGRAGH.

PERFORM RECORDS-COUNT~CHECK.

TO RECORDS-COUNT.

IF INPUT~RKEY NOT = HIGH-VALUE REWRITE RELATION-RECORD.
IF CLOSE-COUNT = 1 PERFORM CLOSE-FILES.

CLOSE RELATIONS-FILE.
CORPY LASTCH.
*n
PART1-ROT.
ADD 1 TO COUNT-E,

MOVE COMMAND-CH(COUNT-A) TO IN-NAME(COQUNT-B).

ADD &t TO COUNT-A,
PART2-ROT.

ADD 1 TO COUNT-B.

IF COMMAND-CH(COUNT-A)

ADD 1 TO COUNT-A.

IF COMMAND-CH{LCOUNT-AY = "'

= *Fr

OR COMMAND-CHC(COUNT=-A)

AR COMMANR=CH{CMIINT=-801

T



ADD 1 To COUNT-A.
MOVE COMMAND-CH(COUNT-A) TO PARAMETER-DATA(COUNT-B).
IF COMMAND-CH(COUNT-A> = 'E’
.MOVE O TD PARAMETER-DATAC(COUNT~BR).
ADD 1 TO COWNT-A.
PARTI-ROT.
ADD 1 TO COUNT-B.
MOVE COMMAND-CH(COUNT-A)} TO OUT-NAME(COUNT-B).
ADD 1 TO COUNT-A.
READ-RELATIONS-F1.
OFEN I-0 RELATIONS-FILE.
MOVE INPUT-RELATION-NAME TO RELATION-KEY.
READ RELATIONS~FILE INVALID KEY DRISPLAY RELATION-KEY
* INCORRECYT RELATION-NAME®
MOVE HIGH-VALUE TC WORK-RECORD1 INPUT-RKEY.
IF INPUT-RKEY NOT = HIGH-VALUE
MOVE RELATION-RECORD TO INPUT-RELATION.
READ=-RELATIONS-F2.
: MOVE OQUTPUT-RELATION-NAME TO RELATION-KEY.
READ RELATIONS-FILE INVALID KEY DISPLAY RELATION-KEY
" INCORRECT RELATION NAME®
MOVE HIGH-VALUE TO WORK-RECORD1 INPUT-RKEY.
MOVE SPACES TO RELATION-STRUCTURE.
MOVE-AND~OPEN, - .
MOVE 1 TO INPUT-AREACIN-RCODE) READ~AREA(IN-RCODE)

CLOSE-AREA ¢ IN~RGCODE) ,
MOVE RELATION-CODE TO OUT-COUNT.
MOVE 1 TO CLOSE-AREA(OUT-COUNT).
SUBTRACT 10 FROM OUT-COUNT.
MOVE 1 TO OUTPUT-AREA(DUT-COUNT) WRITE-AREA(OUT-COUNT).
MOVE 1 TO COUNT-A COUNT-E.
MOVE ZEROS TO COUNT-B.
PERFDRM STRUCTURE-MOVE UNTIL
PARAMETR1 (COUNT-A) = ZERDS.
PERFORM DPEN-INPUT-FILES.
PERFORM OPEN-OUTPUT-FILES,
STRUCTURE-MOVE.
ADD 1 TO COUNT-B.
MOVE PARAMETR1(COUNT-A} TO COUNT-D.
MOVE FIELD-WNAME{GOUNT-D) TG NAME-OF-FIELD{COUNT-B).
MOVE COUNT-E TQ FIELD)(GCOUNT-B),
MOVE IN-RFZ2(COUNT-D) TO FIELD2{COUNT-B).
ADD IN-RF2(COUNT-D) TO COUNT-E.
ADD 1 TO COUNT-A.
INPUT-DUTPUT-PARAG.
COPY JINPFL.
COPY JOUTFL.
COPY JSREAD.
COPY JSMOVE,
*¥
CLEAN-AREAS.
MOVE ZEROS TO COUNT-A COUNT-B COUNT-C COUNT-D COUNT-F
COUNT-G COUNT=H,
MOVE 1 TO COUNT-A.
DATA-MOVE.
MOVE PARAMETR1(COUNT-A) TO COUNT-D. -
MOVE IN-RFZCCOUNT~-D} TO COUNT-C.
MOVE IN-RF1(COUNT-D) TO COUNT-F.
MOVE 1 TO COUNT-H,
PERFORM MOVE-CH UNTIL COUNT-H ) COUNT-C.

MOVE ZEROD TO END-FIELD-COUNT.
ADD 1 TO COUNT-A.
MOVE-CH.

ADD ! TO COUNT-G. .
MOVE RECORD1~-CH(COUNT~F) TO RECORD-CH(COUNT-G).
IF FIELD-WNAME(COUNT-D} NOT = ’AUTH-NAME '
PERFORM END-OF-FIELD-CHECK,
ADD 1 TO COUNT-H COUNT-F.

END-OF-FIELD-CHECK.
IF RECORDI-CH(COUNT-F}) = SPACE ADD 1 TO END-FIELD-COUNT.
1F RECORDI-CH(COUNT-F) NOT = SPACE
MOVE ZERO TO END-FIELD-COUNT.
If END-FIELD-COUNT } 1 MOVE O TO END-FIELD-COUNT
SUBTRACT COUNT-H FROM COUNT-C GIVING FINAL-RESULT-COUNT
ADD FINAL-RESULT~COUNT TO COUNT-G
MOVE COUNT-C TO COUNT-H.
COPY JWRITE.
COPY JCLOSE.



LISTING OF JCaTse 17:0% 13 MAY 21

ID Divlsion.

PR{ZAfm=IC, J33E4,
LAl SR SR T YRS E Y EES I R T E S T FER TS PR LN LS S L LY L L LR LYY
#THE =UNCTISON NS THIS PROGRAM IS TO JOIN RECORDS OF THO INPUT »
#REL -7 i0NS ANML WRLITES i1 ON ANCTHER RELATION. »
BEES A ERFEL AN PR ERSEF AR ERFRRER R AFRERFERREERERBEF SRR EE RS HEEE

RS RONMERT DIVISION.

COrs JGURATINN SETTICON.

CSOCRIE~-TOMFUTER. PRIME.

BRIETT-COMPLTER., PRIME.

INPLY-2UTPUT SETTION,

FILE-CONTPOL.

CGPY FLCONT.

DAYS DIVICION, .

FILE SECTIGN.

COPY JFDDES.

WORRING-STORAGE SECTION.

COPY JWORKA.

Ut JETAIL-AREA.

02 INPUT=-RELATION-NAME.

03 INPUT-NAME PIC X OCCURS 12,
02 AND-AREA. _

U3 AND-CH PIC X OCCURS 3.
02 TNPUT2-RELATTON-NAME.

03 INPUT2-NAME PIC X OCCURS 12.
02 OVER-AREA.

03 OVER-CH PIC X OCCURS 4,
02 KEY-AREA.

9T KEY-fH FIC X OCCURS 12.
02 KEY2-PRIA.

03 KEY2-CH PIC X OCCURS 12.
02 DUTPUT-RELATION-NAME.

93 GLTPUT-NAME PIC X OCCURS 12.

Copy LINKAG.
PROCEDURE DIVISION USING LINKAGE-FUNCTION,
ConTROL-ROUTINE.,
FERFORM INITIAL-PARAGRAGH THRU INITIAL2-PARAG.
FERFO7M MATN-PRRATGRAGH IINTIL END-AREA = HIGH-VALUE.
PERFORrt CLEANUP- PﬁRﬁGHﬂEH-
EXIT-PARAG.
EXIT PRUGRAM,
STOP-RUN.
STOR RUN.
CorPy YREGIN,
INITIALZ-FARAG.
IF EMD-AREA = HIGH-VALUE NEXT SENTENCE

: ZL.3E
FERFORM STRUCTURE-MOVE
PERFORM FIRST—IND-MOVE
PERENRM 2PEN~INPUT-FILES
PERFORM ZPEN-CQUTPLT-FILES
PEDEAOr SEAN-FILES
FEFFORM UvE=TO-WOFKRECORD
MOoUT WOTC-QZ70RD!I TO WORK-RECORD :
FERFORM ZLEAN-COUNTS
peETANM  ARF-AREA-MOVE UNTIL
rEVI-YAL E£(COUNT-A) = ZEROS.
MAETN-SARACSAGH,
PERFCRM SECOMD-IND=MOVE .
FEFSIMM READ-FILES.
FLAFOPM MOVE-TA-WIRKRECGRD,
PEREDRM CLEAM~-COLNTS.
PERFORM WORNK~-AREA1-MOVE UNTIL
HEYI-YALLE(COUNT-A2 = ZERDS,
FERFORM MOVE-AND-WRITE UNTIL RECORD1-CH(1) = HIGH~VALUE.
PERFORM CLOSE-FILES,
PERFOSM OPEN-INPUT-FILES.
PEREQOEM THIRD-IND-MOVE,
PERFGRM READ-FILES.
PERFDTM MOVE-TO-WORKRECORD.
MOVE wdRh=FECTRD! 70O WIRK~RECCAD.
PERFDRM CLEEN-COUNTS,
PERFORA WORR-AREA-MOVE UNTIL
YEYI-VALUE {CTUNT+A) = IZEROS.
IF RECGRD1-CHt1) = HIGH-VALUE
BERFORM LATT- IND-MOVE
MOVE HIGH-VALUE TO END-AREA.
CLEQNU®=-B0RARRANRH, '
PERFORM RECORDS-COUNT-CHECK.
I RECAAD!-CH(1) = HIGH-VALUE REWRITE RELATION-RECORD.
I CLOSE-CGUNT = 1 PERFORM CLOSE~FILES.
CLOSE RELATIONS-FILE.
COPY LASTCH.. .
QOPY JCNAME,



ST AL TURE ~HOVE.
PERFORM CLEAM-COUNTS,
MOVE INPUT-3TRUCTURE TQ RELATION-STRUCTURE.,
PERE0RM TIMD-SPACES UNTIL RELATION-DATA(COUNT-A) = SPACES,
HUYE COUNT-6 TO CUOUNT-B.
SURTRACT 1 ©ROM COUNT-B.
MUVE 1 TJ COUNT-E.
PERFOPM™ MOVI-RELATION-FIELDS UNTIL’
INFUT2-RFIELDS(COUNY-C) = SRACES,
CLEAN-COUNTS.
MOVE ZERDS TO COUNT—-B COUNT-C COUNT-D COUNT-E COUNT-F
COUMT~3 COUNT=H.
MOVE 1 TO CGUNT=A.
FIND-SPACES,
ADD FIELD1(COUNT~A} FIELD2(COUNT-A) GIVING WRITE-COUNT,
ADD 1 TO COUNT—A.
MOVE-RELATION-FIELDS.
MOVE INPUT2-ENAME (COUNT~C) TO NMAME-QOF-FIELD(COUNT-A) .
4DD FIELDI{COUNT-B) FIELD2(CDUNT-B) GIVING COUNT-E.
MOVE COUNT-E TO FIELDL(COUNT~A).
MOVE INPUT2-FIELD2(COUNT-C) TO .FIELD2(COUNT-A).
aADD INPUT2-FIELD1¢COUNT-C) INPUT2-FIELDZ(COUNT-C)
GIVING READ-COUNT. -
ADD 1 TO COUNT=-A COUNT-P COUNT-C. o T

FIRST~IND-MDVE, - s
MOVE 1 YD INPUT—AREA(IN RCODE) INPUT-AREA(INPUTZ-RCGDE).
MOVE 1 TO READ-AREACIN-RCOCE),

MOVE 1 TO CLCSE-AREACINPUT2-R{ODE),

MOVE RELATION-CODE TO QUT=-COUNT.

SUBTRACT 10 FROM OUT-COUNT,

MOVE 1 TO WRITE-AREACOUT-COUNT) OUTPUT-AREA(DUT-COUNT).

OPEN-PARAGRAGH.

CoPY JINPFL.

COPY JOUTFL.

COPY JSREAD.

COPY JSMOVE.

+*

WORK~AREA-MOVE.
MOVE KEY1-VALUE(COUNT=-A) TO COUNT-F.
MOVE IN=PF1{COUNT-F) TO COUNT-G.
MOGVE 1 TO COUNT-E. .
PERFORM KZIY~MOVE (INTIL COUNT~B } IN-RF2(COUNT-F).
woD 1 70 COUNT=AL

KEY~MJVE
wuD 1 10 TOUNT-C.

MOVE RECORD=-CH(COUNT-GY TO WORK-CH(COUNT-C).
ADD 1 19 COUNT-G COUNT~B.
WORK-ARTAL-MOVE,
MUVE WEYZ=VALUE(COUNT=A) TO COUNT-F.
MOVE INPUT2-FIELD1/COUNT-F) TD COUNT-G.
MOVE 1 TO COUNT-E.
PEREORM KEY2-MOVE UNTIL COQUNT-B }» INPUT2-FIELDZ{(COLNT-F).
ADD 1 TO CCUNT-A.

KEVI=MOUE
aby 1 TD CQURNT-C.
mave FF”DHFI-”H(CDUN|—G) T0 WORK-CH1(CDUNT-C).

AUD i Tiz COUNT-G COUNT-B.

CEOOMD=IND-MIVE
MAOVE O U REAG~AREACVIN-RCODE) INPUT-AREA(IN-RCODE).
MIVE 1 TD READ-AREACGINPUTZ-RCODE).

- .
MOVE~ANT -we i TE
PERFORM CLEAN-LQUNTS.
IF WOSH=ARTS = WORK-ARES]
MOVE WRITE-COUNT TQ COUNT-H
FEPFORM DATA-MDVE UNTIL COUNT-A = READ-COUNT
ADd 1 TO RECORDS-COUNT
PERFORM WRITE-QUTPUT-RECORD.
PERFORM READ-FILES.
FERFORM MOVE=-TO-WORKRECORD,
PERFORM CLEAN-COUNTS.
PERFDORM WIPK-AREA1-MOVE UNTIL
REY2~VALUE - ZOUNT-A} = ZEROS,
DATA-MOVE. ‘
MOVE RECORLI-CH(COUNT=-A) TO RECORD-CHCCOUNT=HJ).
ADD 1 TO COUNT-A COUNT-H,
*

coPy JWRITE.

COPY JCLBSE,

THIRD~IND-MOVE. '

MOVE 1 TO READ~AREA(IN-RCODE).
MOVE © TD READ- AREA(INPUT“—RCDDE).

LAST- IND-MOVE.

MOVE 1t TD CLDSE—AFEA(IN"RCODE) CLDSE AREA(RELATION-CDDE).



LISTING OF COMP84 18:350 27 MAY 81

ID DIVISION.

PROGRAM=-1D. COMPS4.
T T L Yy Y e e
#THE FUNCTION OF THIS PROGRAM IS TO CREAT A DUMMY RECORDS WHICH #
#-15 NOT EXIST IN THE FIRST RELATION. »
ERBRARERERTRRFER RS RRERRRRRER R R RRRRRERBRR RS RRT U BB REERERRR NI N
ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER. PRIME.

OBJECT-COMPUTER. PRIME.

INPUT-OUTPUT SECTION,

FILE~CONTROL.

COPY FLCONT.

DATA DIVISION.

FILE SECTION.

COPY JFDDES.

WORKING-STORAGE SECTION.

COPY JWORKA.

01 DETAIL-AREA.

02 INPUT-RELATION-NAME.

03 INPUT-NAME PIC X QCCURS 12,
02 AND-AREA.

03 AND-CH PIC X QCCURS 3.
02 INPUT2-RELATIOGN-NAME.

03 INPUT2-NAME PIC X OCCURS 12.
02 DVER-AREA.

03 OVER-CH PIC X OCCURS 4,
02 KEY-AREA.

03 KEY=CH PIC X OCCURS 12.
02 KEY2-AREA.

03 KEY2-CH PIC X OCCURS 12.
02 OUTPUT-RELATION-NAME.

03 QUTPUT-NAME PIC X OCCURS f2.

COPY LINKAG.
PROCEDURE DIVISICN USING LINKAGE-FUNCTION.
CONTROL—-ROUTINE.
PERFORM INITIAL-PARAGRAGH THRU INITIALZ2-PARAG.
PERFORM MAIN-PARAGRAGH UNTIL END-AREA = HIGH-VALUE.
PERFORM CLEANUP-PARAGRAGH,
EXIT-PARAG, '
EXIT PROGRAM.
STOP-RUN.
STOP RUN.
COPY JBEGIN.
INITIALZ-PARAG.
IF END-AREA = HIGH-VALUE NEXT SENTENCE

ELSE
PERFORM STRUCTURE-MGVE
PERFORM FIRST-IND-MOVE
PERFORM OPEN-INPUT-FILES
FERFORM OPEN-DUTPUT-FILES
PERFORM FIRST-FILE~READ
PERFORM SECOND~FILE-READ.
MAIN-PARAGRAGH.
ADD 1 TO RECORDS-COUNT.
IF WORK-AREA1 = WORK-AREA
MOVE WORK-RECORD2 TO WORK-RECORD
PERFORM WRITE-OUTPUT-RECORD
PERFORM FIRST-FILE-READ
PERFORM SECOND-FILE-READ.
IF WORK-AREA ? WORK-AREAL
MOVE SPACES TO WORK-RECORD
PERFORM CREAT-DUMMY-RECORD
PERFORM WRITE-~OQOUTPUT-RECORD
PERFORM SECONMD-FILE-RERD.:
IF WORK-AREA ( WORK-AREAL
PERFORM FIRST-FILE-READ.
IF RECORD2-CH{1) = HIGH-VALUE AND RECORD3I-CH(1) = HIGH-VALUE
MOVE HIGH-VALUE TO END-AREA.
CLEANUP-PARAGRAGH.
PERFORM RECORDS-COUNT-CHECK.
IF RECORD1-CH(1) = HIGH-VALUE REWRITE RELATION-RECORD.
IF CLDSE-COUNT = 1 PERFORM CLOSE-FILES.
CLOSE RELATIONS-FILE.
COPY LASTCH.
OTHER-PARAGRAGH.

CORY JCNAME.
£



STRUCTURE-MOVE.

MOVE INPUT-STRUCTURE TO RELATION-STRUCTURE.
FIRST-IND-MOVE.
MOVE 1 TC INPUT-AREACIN-RCODE) INPUT-AREAC(INPUT2-RCODE).
MOVE 1 TO CLDSE~AREA(IN-RCODE) CLOSE-AREA(INPUT2-RCODE)
CLOSE-AREA(RELATION-CODE) .
MOVE RELATION-CODE TO QUT-COUNT,
SUBTRACT 10 FRDM DUT-COUNT,
MOVE 1 TO WRITE-AREAC(OUT-COUNT> OUTPUT~AREACOUT-COUNT).
OPEN-PARAGRAGH.
*
COPY JINPFL.,
COPY JOUTFL.
R 2]
FIRST-FILE~READ.
MOVE 1 TO READ-AREA(IN~RCODE).
MOVE O TOD READ-AREACINPUT2-RCODE).
PERFORM READ-FILES.
PERFORM MODVE-TO-WORKRECCORD,
MOVE WORK-RECORD! TO WORK-RECORD2.
PERFDRM CLEAN-COUNTS.
PERFORM WORK-AREA-MOVE UNTIL KEY1-VALUE(COUNT-A} = ZEROS,
SECOND-FILE-READ.
MOVE O TO READ-AREA(IN-RCODE).
MOVE 1 TGO READ-AREA(INPUT2-RCODE?.
PERFORM READ-FILES.
PERFORM MOVE~TOD-WORKRECORD,
MOVE WORK-RECORDI TO WORK-RECORDS.
PERFORM CLEAN-COUNTS,

PERFORM WORK-AREA1-MOVE UNTIL KEYZ-VALUE(COUNT-A) = ZERQS.

*
READ-MOVE-PARAGRAGH.
COPY JSREAD,
COPY JSMOVE.
*¥
CLEAN-COUNTS.
MOVE ZERDS TO COUNT-B COUNT-C COUNT-D COUNT-E COUNT-F
COUNT-G COUNT=-H.
MOVE 1 TO COUNT-A.
WORK-AREA-MOVE.
MOVE KEY1-VALUE(COUNT—-A) TO COUNT-F.
MOVE IN-RF1(COUNT-F) TO COUNT-G.
MOVE 1 TO COUNT-B.
PERFORM KEY-MOVE UNTIL COUNT=B » IN-RF2Z(COUNT-F).
ADD 1 TO COUNT-A.
KEY-MOVE,
ADD 1 TO COUNT-C.
MOVE RECORD2-CH(COUNT-G} TO WORK~CH(COUNT-C).
ADD 1 TO COUNT-G COUNT-B.
*
WORK-AREA1-MOVE,
MOVE KEY2-VALUE(COUNT=-A} TO COUNT-F.
MOVE INPUTZ-FIELDL(¢COUNT-F) TO COUNT-G.
MOVE 1 TO CAOUNT-B.
PERFORM KEY2-MOVE UNTIL COUNT-B') INPUTZ-FIELD2(COUNT-F).
ADD 1 TO COUNT-A.
KEY2~MOVE,
ADD 1 TO COUNT-C. )
MOVE RECORD3-CH{(COUNT-G) TD WORK-CH1 (COUNT-C).
ADD 1 TO COUNT-G COUNT-B.
* .
CREAT-DUMMY-RECORD.
PERFORM CLEAN-COUNTS. .
PERFORM DUMMY-MOVE UNTIL KEY2-VALUE(COUNT-A) = ZEROS.
DUMMY-MOVE.
MOVE KEY2-VALUE{(COUNT-A) TD COUNT-F.
MOVE INPUT2-FIELD1(COUNT~F) TG COUNT-G.
MOVE 1 TO COUNT-B.
MOVE KEY1-VALUE(COUNT-A) TD COUNT-D.
MOVE IN-RF1(COUNT-D) TO COUNT-E.
PERFORM MOVE-ALL UNTIL COUNT-B )} INPUTZ-FIELD2{(COUNT-F),
ADD 1 TO COUNT-A.
MOVE=-ALL,
MOVE RECORD3-CH(COUNT-G) TO RECORD-CH{COUNT-E),
ADD § TO COUNT-B COUNT-G COUNT-E.
*
COPY JWRITE.
COPY JCLOSE.



LISTING OF UNION! 18149 27 MAY 81

ID DIVISIDN.

PROGRAM-ID. UNION1,
bbbt A At b LAl Sl LT SIS T 22 T TL LT Y TR PN N Y I R R gy
*THE FUNCTION OF THIS PROGRAM IS TD INSERT RECORD(S) FROM THE 1ST#
* RELATION INTO THE 2ND RELATION PROVIDS THAT THESE RECORD(S) ARE#*
#NOT EXIST IN THE SECOND RELATION. *
bt AR L AL CE S S TR TR LT LY 2 TR T Ay e
ENVIRONMENT DIVISION.

CONFIGURATIDN SECTION.

SO0URCE~COMPUTER. PRIME.

OBJECT-COMPUTER. FRINME.

INPUT=-0UTPUT SECTION. -

FILE~-CONTRCL.

COPY FCONT1.

DATA DIVISION,

FILE SECTION.

COPY JFDDES.

WORKING-STORAGE SECTION.

COPY JWORK1,

01 DETAIL-AREA.

02 INPUT-RELATIDN-NAME.

03 INPUT-NAME PIC X OCCURS 12,
02 AND~AREA.

03 AND-CH PIC X OCCURS 4.
02 INPUT2-RELATION-NAME.

03 INPUT2-NAME PIC X OCCURS 12,

CDPY LINKAG.
PROCEDURE DIVISION USING LINKAGE-FUNCTION,
CONTROL-ROUTINE.
PERFORM INITIAL-PARAGRAGH THRU INITIAL2-PARAG.
PERFORM MAIN-PARAGRAGH UNTIL END-AREA = HIGH-VALUE.
PERFORM CLEANUP-PARAGRAGH.
EXIT-PARAG.
EXIT PROGRAM.
STOP-RUN,
STOP RUN.
COPY BEGINL.
INITIAL2-PARAQG.
IF END-AREA = HIBH-VALUE NEXT SENTENCE
ELSE
PERFORM MOVE-TO-INDICATORS
PERFORM DPEN-INPUT-FILES
PERFORM READ-FILES,
MAIN-PARAGRAGH.
ADD 1 TO RECORDS-~COUNT,
FERFORM MOVE-TO-MAIN-RELATION.

DISPFLAY *RECORD TO BE INSERTED ISz°,
DISPLAY WORK-RECORD.
PERFDRM WRITE~RELATION-RECORD.
PERFDRM READ-FILES.
IF RECORD=~CH(1) = HIGH-VALUE MOVE HIGH-VALUE TO END-AREA.
CLEANUP-PARAGRAGH.
FERFORM RECORDS-COUNT-CHECK.
IF CLOSE-COUNT = | PERFORM CLOSE-FILES,
ClL.O0SE RELATIDNS-FILE.
COFY LASTCH.
OTHER-PARAGRAGH,
COPY JNAMEL.
**
MOVE-TO-INDICATORS.
MOVE T TO INPUT-AREA(IN-RCODE) INPUT-AREACINPUT2-RCODE).
MOVE 1 TO CLOSE-AREACIN-RCODE) CLOSE-AREA¢INPUT2-RCODE)Y.

MOVE IN-RCODE TO CQUT-COUNT.
SUBTRACT 1O FROM OUT-CDUNT.
MOVE 1 TO READ-AREACOUT-COUNT).

OPEN~PARAGRAGH.
*

COPY INPFLI.

%



READ-MOVE-PARAGRAGH.

READ-FILES.
IF READ-AREAC(1)}

IF
iF

READ~-AREACZ)
READ-AREA(J)

READ-WORK-FILE1L.

READ WORKBOOK1-F AT END MOVE HIGH-VALUE TO WORKBOOK1-RECORD.
MOVE WORKROOK1-RECORD TO WORK-RECODRD.
READ-WORK-FILE2.

READ WORKROOK2-F AT END MOVE HIGH-VALUE TO WORKBOOK2-RECORD. -
MOVE WORKEDOK2-RECORD TO WORK-RECORD.
READ-WORK-FILEZX.
READ WORKBOOK3I-F AT END MOVE HIGH-VALUE TO WORKEBODOK3I-RECORD.
MOVE WORKPOOK3I-RECORD TO WDRK-RECORD.
MOVE-TD-MAIN-RELATION.
INPUT2-RCODE = 01

IF
iF
IF
IF
IF
IF
IF
IF
1F
IF
%

INPUT2-RCODE
INPUT2-RCODE
INPUT2-RCOTE
INPUT2-RCODE
INPUTZ~-RCODE
INPUTZ-RCODE

INPUT2-RCODE

INPUTZ2-RCODE
INPUT2-RCODE

nna

WRITE-RELATION-RECORD

IF
IF
IF
iF
IF
IF
iF
IF
IF
IF

INPUTZ2~RCODE
INPUT2-RCODE
INPUT2~-RCODE
INPUT2-RCODE
INPUT2-RCODE
INPUT2-RCODE
INPUT2~RCODE
INPUT2-RCODE
INPUT2-RCODE
INPUT2-RCODE

01 PERFORM READ-WORK-FILEL.
02 PERFORM READ~WORK-FILEZ.
03 PERFORM READ-UWORK-FILESZ.

02

o3
o4
03
04
o7
0s
09
10

o1
02
93
oq
0%
05
07
o8
09
1¢

WRITE-CATEGORY-RECORD.
WRITE CATEGORY-RECORD TNVALID KEY

-

MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE

PERFORM
PERFORM
PERFORM
FERFORM
PERFORM
PERFORM
PERFORM
PERFORM
PERFORM
FPERFORM

WORK~RECDRD
WORK—-RECORD
WORK~RECORD
WORK—-RECORD
WORK~-RECORD
WORK-RECORD
WORK—-RECORD
WORK-RECORD
WORK—-RECORD
WORK~RECORD

DISPLAY BLURB-CATEG-KEY ERRORL.

WRITE-AUTHORTITLE~RECORD,

WRITE AUTHORTITLE-RECORD INVALID KEY

DISPLAY

WRITE-CONFERENCE-RECORD. :
WRITE CONFERENCE-RECORD INVALID KEY
DISPLAY BLURB-NDO3 ERRORL.

WRITE-EDITOR-RECORD.

BLURB-NOZ ERROR1.

WRITE EDITOR-RECORD INVALID KEY
DISPLAY BLURB-NO4 ERRORL.
WRITE-PAGEYEAR-RECORD.
- WRITE PAGEYEAR-RECORD INVALID KEY
DISPLAY BLURB-PART~VOLUME1 ERROR1.
WRITE-SUBTITLE~RECDRD.
WRITE SUBTITLE-RECORD INVALID KEY
DISPLAY EBLURB-PART-VDLUMEZ2 ERRORI1,

WRITE-DESCRIPTION-RECORD.

WRITE DESCRIPTION-RECORD INVALID KEY

DISPLAY BLURB-PART-VOLUMEI ERRORL.
WRITE-CONTENT-RECORD. .

WRITE CONTENT-RECORD INVALID KEY

DISPLAY

WRITE-ISBNSER-RECORD.
WRITE ISBNSEQ-RECORD INVALID KEY
DISPLAY ISBN1-KEY ERRDR1.

WRITE-QUOTATION-RECORD.

" WRITE QUOTATION-RECORD INVALID KEY
DISPLAY ISBN2Z2-KEY ERRORL.
COPY JCLOSE.

BLURB-PART-VCLUME4 ERROR1.

TO
TO
TO
T0
TG
T0
T0
T0
TO
TO

CATEGORY-RECORD.
AUTHORTITLE-~-RECORD.
CONFERENCE-RECORD,
EDITOR-RECORD.
PAGEYEAR-RECORD.
SUBTITLE-RECORD.
DESCRIPTION-RECORD.
CONTENT-RECORD.
ISBNSEQ-RECORD.
GUOTATION-RECORD.

WRITE-CATEGORY-RECORD.
WRITE-AUTHORTITLE-RECORD.
WRITE-CONFERENCE-RECORD.
WRITE-EDITOR-RECORD.
WRITE-PAGEYEAR-RECORD.
WRITE-SUBTITLE-RECORD.
WRITE~DESCRIPTION-RECORD.
WRITE-CONTENT~RECORD.
WRITE-I1SBNSEQ-RECORD.
WRITE-QUOTATION-RECORD.



LISTING DOF MINUS1 19t14 27 MAY 81

ID DIVISION.
PRCGRAM-1D. MEINUS1.

O NSRRI AN AR O 00000 T B B I3 I A0
#THE FUNCTION OF THIS PROGRAM IS TO DELETE RECORD(S) FROM THE ZND#
% RELATION BY THE 18T RELATICON PROVIDS THAT THESE RECORD(S) ARE#
# EXIST IN THE SECOND RELATION. *
L2222 S X YR IR T S R R NS R L S XY T I P e )

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. PRIME.
OBJECT-~-COMPUTER. PRIME.
INPUT-QUTPUT SECTION. ’
FILE-CONTROL.
COPY FCONTL.

DATA DIVISION.

FILE SECTION.

COPY JFDDES.
WORKING-STORAGE SECTION.
COPY JWORKL.
01 DETAIL-AREA.

02 INPUT-RELATION-NAME.

03 INPUT~NAME PIC X OCCURS 12.
02 AND-AREA,

03 AND-CH PIC X OCCURS 4.
02 INPUT2-RELATION-NAME.

03 INPUTZ-NAME PIC X QOCCURS 12.

COPY LINKAG,
PROCEDURE DIVISION USING LINKAGE-FUNCTION.
CONTROL-ROUTINE.
PERFORM INITIAL-PARAGRAGH THRU INITIALZ-PARAG.
PERFORM MAIN-PARAGRAGH UNTIL END-AREA = HIGH-VALUE.
PERFORM CLEANUP-PARAGRAGH.
EXIT-PARAG.
EXIT FROGRAM.
STOP-RUN.
STOP RUN.
COPY BEGINL.
INITIAL2-PARAG.,
IF END-AREA = HIGH-VALUE NEXT SENTENCE
ELSE
PERFORM MOVE-TO-INDICATORS
PERFORM OPEN-INPUT-FILES
PERFORM READ-FILES.
MAIN=-PARAGRAGH,
ADD 1 TO RECORDS-COUNT.
PERFORM MOVE-TO-MAIN—RELATION.

CISPLAY *RECORD TO BE DELETED IS1°.
DISPLAY WORK~RECORD.
PERFORM DELETE~RELATIDCN-RECORD.
PERFORM READ-FILES.
If RECORD-CH(1) = HIGH-VALUE MOVE HIGH-VALUE TO END-AREA.
CLEANUP-PARAGRAGH. .
PERFORM RECORDS-COUNT-CHECK.
IF CLASE-COUNT = 1 PERFORM CLOSE-FILES.
CLOSE RELATIONS-FILE.
COPY LASTCH.
OTHER-PARAGRAGH.
COPY JNAME],
»a
MOVE-TO-INDICATORS.
MOVE 1 TO INPUT-AREACIN-RCODE) INFUT-AREACINPUT2-RCODE).
MOVE 1 TD CLOSE-AREA(IN=-RCODE) CLOSE~-AREA(INPUT2~RCODE) [

MOVE IN-RCODE TO OUT-COUNT.
SUBTRACT 10 FROM QUT-COUNT.
MOVE 1 TC READ-AREA(DUT-COUNT).

OPEN-PARAGRAGH.
*

COPY INPFL1.
*%



READ-MOVE-PARAGRAGH.
READ-FILES.
IF READ-AREAC1) = 01 PERFORM READ-WORK-FILE1L.
IF READ-AREA(2) = 02 PERFORM READ-WORK-FILEZ2.
IF READ-AREAC(3) = 03 PERFORM READ-WORK-FILEZ,
READ-WORK-FILE1.
READ WORKBOOK1-F AT END MOVE HIGH-VALUE TO WORKBOOK1~RECORD.
MOVE WORKBOOK1-RECORD TO WORK-~RECORD.
READ-WORK~FILEZ.,
READ WORKBOOXK2-F AT END MOVE HIGH-VALUE TO WORKBOOK2-RECORD.
MOVE WORKBOOK2-RECORD TO WORK-RECORD.
READ-WORK-FILE3.
READ WORKBOOW3~F AT END MOVE HIGH-VALUE TO WORKBOOK3-RECORD.
MOVE WORKEBOOK3I-RECORD TO WORK-RECORD.
MOVE-TO-MAIN-RELATION. -
IF INPUT2-RCODE = 01 MOVE WORK-RECORD TO CATEGORY-RECORD.
IF INPUTZ-RCODE 02 MOVE WORK-RECORD TO AUTHORTITLE-RECORD.
iIF INPUT2-RCBDE 03 MOVE WORK-RECORD TO CONFERENCE~-RECORD.
[F INPUT2-RCODE 04 MOVE WORK~RECORD TO EDITOR-RECORD.
IF INPUT2-RCODE 05 MOVE WORK-RECORD TO PAGEYEAR-RECORD.
IF INPUT2-RCODE 06 MOVE WORK-RECORD TO SUBTITLE-RECORD.
IF INPUT2-RCODE 07 MOVE WORK-RECORD TO DESCRIPTION~RECORD.
IF INPLUT2-RCODE 08 MOVE WORK-RECORD TO CONTENT-RECORD.
IF INPUT2-RCODE 09 MOVE WORK-RECORD TO ISBNSEQ~RECORD.
IF INPUT2-RCODE 10 MOVE WORK-RECORD TO QUOTATION-RECGRD,

-
DELETE-RELATION-RECORD.
IF INPUT2-RCODE = 01 PERFORM DELETE~-CATEGORY-RECORD.
IF INPUT2-RCODE 02 PERFORM DELETE-AUTHORTITLE-RECORD.
IF INPUT2-RCODE 03 PERFORM DELETE-CONFERENCE-RECORD.
IF INPUT2-RCODE 74 PERFORM DELETE-EDITOR-RECORD.
IF INPUT2-RCODE 05 PERFORM DELETE-PAGEYEAR-RECORD.
IF INPUT2~RCODE 04 PERFORM DELETE-SUBTITLE-RECORD.
IF INPUT2~-RCODE 07 PERFORM DELETE-DESCRIPTION-RECORD.
IF INPUT2-RCODE 08 PERFORM DELETE-CONTENT-RECORD.
IF INPUT2-RCODE 09 PERFORM DELETE-ISBNSE@-RECORD,
[F INPUT2-RCODE = 10 PERFORM DELETE-QUOTATION-RECURD.
DELETE-CATEGORY-RECORD.
DELETE CATEGORY-F RECORD INVALID KEY

DISPLAY BLURB-CATEG-KEY ERRDR2.
DELETE~-AUTHORTITLE-~RECORD.

DELETE AUTHORTITLE-F RECDRD INVALID KEY

DISPLAY EBLURB-ND2 ERRORZ2.
DELETE-~CONFERENCE-RECORD.

DELETE CONFERENCE-F RECORD INVALID KEY

DISPLAY BLURB-NO3J ERRDR2.
DELETE-EDITOR-RECORD.

DELETE ERITOR-F RECORD INVALID KEY

DISPLAY ELURB-NO4 ERRORZ,.
DELETE~PAGEYEAR-RECORD.

DELETE PAGEYEAR-F RECORD INVALID KEY

DISPLAY BLURB-PART-VOLUMEL ERRCOR2,
DELETE-SUBTITLE-RECORD.

DELETE SUBTITLE~F RECORD INVALID KEY

- DISPLAY BLURB~PART-VOLUMEZ ERRORZ,
DELETE-DESCRIPTION-RECORD.

DELETE DESCRIPTION-F RECORD INVALID KEY

DISPLAY EBLURB-PART-VOLUME3 ERRORZ2,
DELETE~CONTENT-RECORD, LT

DELETE CONTENT-F RECORD INVALID KEY

DISPLAY BLURB-PART-VOLUME4 ERRORZ2.
DELETE-ISBNSEP-RECDRD.

DELETE . ISBNSEQR-F RECORD INVALID KEY

DISPLAY ISBN1-KEY ERRORZ.
DELETE~QUAOTAT ION-RECORD.

DELETE QUOTATION-F RECORD INVALID KEY

DISPLAY ISBN2-KEY ERROR2,
COPY JCLOSE.
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