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ABSTRACT

" In a project to handle the records of students at a
College of Education, the autho: has provided a-suite of
ptOgrammes'for an IBM 36¢/67 computer. These programmes -
perform the taske of data management, establishing and
maintainihg the student records, and providing'access to

the data files for information retrieval.

in this thesis the author uses.this work as the
-basis for a discussion. on-Data Management Systeﬁs; 2
report of the College system is 1nc1uced and an account
is given of many of the problems 1nvol"ed in the estab-
lishment and maintenance of Data Manaﬂement Systems and
~in the provision of 1nformatlon retrieval routlnes.
Security measures and the need: to protect both the data
--and those it represents are also"dlscuesed, and an
-outline is given -of some of.the:pfoblems involved in
tthe_development~of,a—small:datasinterohahge_éystem which
:the -author haefaesigned and'imolemented asfbart of the

“College Data Management System.
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Chapter 1

DATA MANAGEMENT SYSTEMS

1.1 AN INTRODUCTION TO BCRS
BCRS, Bede College Record System, is a small application
orientated Data Management System designed to record, maintain

and provide access to the files in a data bank of student

records.

The College-of the Venerable Bede was founded as a Church

| of England Training College for Schoolmasters in 1839 and it

was recognised as a constituent College of the University of
‘Durham in1947. In 1971-1972 there were 714 students at the
College, the majority of whom were working for'a.Teachers'
Certificate. In 1971 a proposal by the College for the develop-
ment of &'student record data bank wés accepted by the University
.of'Durham Computer Unit and work by the author dﬁ thé syétem

began in Februarv of that year;.'

Thg University of Durham énd the University of Newcastle
ﬁpon Tyne have joint ownership of an IBM.36¢/67 compptér. This
éomputer, known as thé Northumbrian.Universi£ies Multiple Access
Computer (NUMAC)'is run under the control of the IBM Operating
. System 0S/36% or the-Uniﬁersiﬁy of Michigan Terminal System, MTS.
Durham has.access to the NUMAC computer in 'batch' mode via an
-IBM 113% computer and in 'conversational' mode wvia IBM 2741

-_ terminal typewriters. Access in conversational mode is only

possible when the computer is being run under MTS.

The first Data Management Sysﬁem to be developed was
completed in May 1972 and was designed to run under MIS in

batch or in'conversational mode, This system is no longer
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in use as further developments of the project hade the facilities
offered by the programmes inadequate and reduced the need for
éllowing conversational mode. The present system was completed
in April 1973 and is designed to run under MTS:in batch mode.

This system incbrporates all the facilities évailable in the
first version and includes more powerful techniqués-of interro-
gation and retrieval. It also includes a data interchange
system with the Department of Education and Science at Darlington,

providing for the transfer of data to their ICL 19¢4E computer.

In the development of a Data Management Syétem to record
and maintain the records of students at a College of Education,
a 'bank' of'informétidn is being accumulated for éurrent and
futufe rese;rch. This information will not only assist the
College to evaluate and assess the courses and practices of
foday, but it will provide a useful means of monitoring the
experimental schemes which may be iﬁtroduced as a result of
such evaluations. It wiil_aléo provide é_;seful.soﬁrpe of
information for the indivi&uai research étudeﬁt inveétigating_

. such fields as student populations or student achievements.

The Data Management System BCRS consists of a suite of
foﬁf PL/1 (Programming Languagde 1) prog;ammes known as R, F,
-I and D. - Programme R establishes and maintains the student
records, programmes F and I provide frequenéy counts on various
~aspects of the information récorded, and programme D produces
the card output for the data.interchange system with the-

Department of Education and Science.

The programmes R, F and I proﬁide the user with a series
of OPTIONS,'each_performing one or more tasks in the Data

¥Management System." The user invokes an option by meanstggﬁan



IOPTION PARAMETER CARD. This Fard contains specificafions of
the data file required, the task to be perfofmed,T;na“the value
‘of any'parameters required for that task. During the ekecution
of one of these programmes any number of options may be selected,

allowing the user to process several different data files.

The information recorded in each record can bé divided

into five groups as follows:

1. Geﬁeral and Demographic. This group consists of such
itéms as reference number, name, sex, date 6f birth,
marital status, religion, region and settlement of
origin, positibn iﬁ family, previous Qccupation, and

parent/guérdian occupation.

2. Previous Education. This group includes the type of
schools attended, Colleges and Universities aftended,
‘and .all external academic examinations taken since the

age . of li.:

3. Course Details. This group includes the details of
the course taken by the student and the details of any
changes of course made by the student during his-

College career.

4. Annual Progress. This group records the assessments
of the student's progress throughdut his career at
College, the final result, and the student's subsequent

. career,

5. Psychometric Information. The information recorded
in this group consists of the scores achieved by the

student in the followiﬁg tests:



5.1 A Study of Values (Allport, Vernon and Llnsey)
5.2 The Dogmatism Scale (Rokeach)
5.3 A.H.4 Intelligence (Heim)

5.4 Personality Factors

The Standard Ten (STEN) scores are calculated from

the Personality Factors and are also recorded.

- The volume of information recorded is not large
?(approrimate;y 2416 oharacters per record):and every year a
file of some:2¢¢ to 229 records is added to the .data bank.
To date, the system contains four files, corresponding to the

intake to the College in the years 1969, 197, 1971 and 1972.

A detailed description of the system is provided in the
' System Report and User's Manual, Appendix-z; and an intio-
duction to the technical -design of the,programmes_is provided

4in Part 1 of -the Programme Documentation, Appendix 3.

l.2 AN INTRODiJCTION TO..DATA MANAGEMENT SYSTEMS

1.2. 1 Deflnitions |

In introduotlng BCRS we used w1thout formal deflnltlon the
| terms Data Management System, Data, and Data Bank The rapid
~development in recent years -of - data base technology has left
qittle time for the standardlsatlon of termlnology. Several
=bodies and 1nd1viduals have‘begun to adopt common definltlons

-'swhich are slowly becomlngvmore~w1de1y accepted.

d1n~this'document I propose to;adopt as closely as possible
the deflnitlons stated in -the IFIP GUIDE TO CONCEPTS AND TERMS

IN DATA PROCESSING[ 4371,



Data Management System: A system for establishing and

maintaining the files of a data bank and of providing access

to those files for the purposes of information manipulation,
interrogation and retrieval.

This is not a standard definition and such systems are known

~ by many names*, This definition is an attempt to include

both the application-orientated system and the general
applicatibn-freé system.
Data Bank: A comprehensive collection of files manipulated

by one data management system[43].

‘'Data Base: The set of files required for a given data

processing application, commonly selected from one or more -

data banks!437.

.File: A collection of data, complete in some sense for a .

particular purpose[43].

- Data: A representation of facts or ideas in a formalised

~ manner capable of being communicated or manipulated by some

process [43] .-

Data Item: A data item is the smallest unit.of named

"datal4?],’
.pata Structure: A system of ihterrelafionships established

between items of data, or between their addresses or

identifiers, to facilitate processing[43]J

' Key: . a string of characters used to identify_an item of

data (or a record)[43].

*A list of some of the names for such systems is provided in an’
~article by Byrnes and Steig 51, It includes: Data Management
Systems, Generalised Data Base Management Systems, Generalised
Data Management Systems, Information Systems, -Management '
Information Systems, General Information Systems, Information

Management Systems, and others. -



l1.2.2 The'Application-Orientated Data Manageﬁent System

| The vast majority of Data Management Systems in use toaay
.are application orientated, i.e. they have been developed for

a particular apblication and their use outside that application
_is limited, if at.all. Recent developments have been made in
‘providing a 'General' Data Management System, one which can-
functioﬁ independently of the application and hence independently
of the data it manipulates. Over the last few yearé many’
systems of this type have been developed, and summaries and

comparisons of these systems have been made and published[5’13'14].

' The usual app;oach adoptéd in the development of an
application-orientated Data Management System is to define a
relativeiy simple.data structure and to provide a suite of
programﬁes designed to perform'the ;asks of Data Management
.-using that structure. This method is often sufficient but its

great disadvantage iies with its inflexibility.

In manual §y§£éhs the ability to create énd use alternative

routines to handle exceptional cases when they arise is easy.
In computihg systems.it is not easy and usually costly. The
. rigorous data‘structure often défiﬁed_at_an early stage in the

i developmeht of the.system now becomes a burden as more complex
infprmation has to be distorted'tq fit the structure. Subsequent
-:'reprogramming and. indeed the subsqueht fedefinition of the data

létructuie usually fails to rectify this' problem as the inflexi-

| bility within both programmes and data is now inherent within

the system.

This problem exists in BCRS in'the.recording of a student's
' previbus education where the fixed record structure allows up to

a maximum of 382 qualificationé to be recorded per record. As



yet the unlikely case has not occurred but sooner or 1ater a
‘'student will enter the system with more than 3¢ quaiifications.
" BCRS provides a warning message requesting the user to ensure
that the most important qualifications are recorded within the
first 34, hut thereafter information_is lost and the systen,

unable to handle the unlikely event, becomes inflexible.

A further problem often encountered with aprvlication-
'lorientated systems is that the programmes to manipulate the
data depend on that very.data and cannot treat it merely as a
-commodity for manipulation. In BCRS for example, a change

in the physical representation of the data caused by the adop-
tion of a different coding system between the:years 1971 and
1972 has resulted in a series of'exceptron routines throughout
the whole.system. Given that the alteration in the coding
-system was inevitable, thesewexception routines would not have
been required had the system been able to functlon independently

-of the actual -data itself.

-An advantage for such;DatalManagement:§ystems is that they
can usually be implemented.bothyquickly'anaicheaply. Running
-costs however may be high since the duplication of data may be

-yequired for-use -in other systems.

de2a 3 ‘The General. Data Management -System.

-“The ‘development of the- General Data. Management System has
arisen for- several reasons. Over the last few years there has
been a drift away from ‘the tradltlonal concept of programme and
data structures which, " although su1table for most numerical
-applications where the two can- be con51dered dependent but

,ﬂseparate, are not suitable for-the problems=of today,,inThls is



_particulerly true in the.data base field where-real life
discrepancies exist which cannot be corrected or forgotten and
have to be acoepted. To enable this to be successfully carried
out, e new philosophy towards programming is evolving, remoVing
the conventional distinctions between programmes and data

structures.

As a result of the abandoning of conventional distinctions,
General systems provide greater flexibiiity which we would be
unable to achieve otherwise. Consider for example the General
system which allows the use of many different file structures.
In this case a file structure may be adopted which is most
 'suitable to the application or indeed to the particular task
- within the application. Again a_system wﬂich permits a variety
of file search techniques enaoles the user to adopt say sequen-
tial eccess in one task and:direot eccese in another.g. Data
also becoﬁes<more'flexible,freduoing if-ﬁot removing the need
for exception routines 11ke'those prev1ously dlscussed, and by
‘techniques such as normalisation, troublesome repeatlng groups
.can be ‘eliminated. Normallsatlon and repeatlng groups are

dlscussed in a ' later chapter. -

One of the important-considerations in the aevelopment of
-any Data.Management Systemamust=sure1§ berthe cost of the
iimpiementation-and the-maihtenance-oﬁfthetfeystem. . The appli-
ication-orientatea sfstem,crelatively:cheap to establrsh, may be
_expensive'to run and marntain,- :The:General system, although {
ﬂexpensive to develop, canmbe;used,-peroape with a minihuﬁ of
~alteration, .for many applications.: ffurthermore it-would allow
the same date.bank to be used .by many different applications,

" thus reducing the number-ofaoopies-whicﬂfﬁould have otherwise



been required.

Expenses such as those requifed to reprogramme the
application-orientated system when the unlikely event occurs or
when there is a.physical change in the represeﬂtation of the

 data would how be greatly reduced. This in turn would free
experienced programmers from the day to day maintenance of the

data bank, to work on other projects.

The costs of security must also be considered. It becomes
lincreasingly more expensive to provide adequate security
measures for many different data-banké in separate locationé.
The centralisation provided by thé:Géheral system may reduce
this cost, aithough in many cases the actual problems of

security will become more acute.

-Another reason for the developmént of the General Data
-.Management System is the need for faster and mbre economical
-retrieval. .:Mahagement facing_critical decisions about sales
-or production for;instance, may reéuire a'rapid response to
several compléx questions. The anéwers.tq these questions
-which'under-maﬁuai;systems.mayirééﬁiré.déys-fo-éalculate can
“now bé proﬁided'very-quickly,reépecialiy if.élllﬁhe rélevant
data is available-at“the same loca£ipn; o |

-anavingadiécussgd some-oftthé.reasons fof the development
. +Of -the General%bata~Management Systeﬁ, leﬁfu§ ﬁbw consider -

 -what facilities -such systems-should offer.

'"The-system-hust provide-athi§h degree of flexibility.
It must allow -different data.stnqctureé;to1bé:imposed on the
-data it records-so-that the -best-data structure for the

:particulariappliéétibn or task;Can-be.seleéﬁsd._ In doing



this the application programmer can be freed from knowing how
the data is structured and the medium on which it is recorded.
The system must also allow several search techniques. This
again allows the best technique most appropriate to the

application to be used.

As an extension of the flexibility of the system in allowing
programmes to be independent of_the data they manipulate, the
" system should also allow access.to be made in several different
programming languages. - In this way the application programmer
can take advantage of the facilities offered by different
languages and yet still maintain the same control over the data

to be processed.

The sYstem must also allow more than one.programme to
-access the -data base or part of the data base at the same time,
and .in so doing it must provide a hlgh degree of 1ntegr1ty and

_-security. ne- problems of .integrity and securlty are discussed

in chapter 5

To provide these fac111t1es is however a difficult task,
and although 'ecommendatlons have been put forward, notably those
.-Of the DATA BASE TASK GROUP REPORT TO 'T‘HE CODASYL PROGRAMMING
_.LANGUAGE COMMITTEE[42] and - others[7 391 there still remains a
cncon51derable amount.of work .to be-done:before'the really General

- .Data -Management System becomes{a»commercial proposition.

. la2.4 -Users-of:Data-Management Systems

.. In the previous two sections we-conSidered-many of the
aspects involved in the development of the appllcatlon-orlentated
-apd'the General Data Management System.: Some of these aspects

we shall be discussing further in suhsequent chapters. _ In this

10



section let us consider the users of such systems.

With the development of General Data Ménagement Systems. and
the increasing popularity and use of application-orientated
software packages (SSSP: Social Science Statis;ical Package, .for
instance) it is no longer considered that the brogrammer should
be the only person to be able to communicate with the computer.
Today, in'the data base field, there are generally considered to
"be four levels of users, each requiring to interact with the

system in a different way.

l. The Data Manager and System Programmer

The Data Manager should be one of the most experienced
members of the develépment and support team of the system. He
shquld he experienced both in conventional programming languages
and as a systems analyst. He would make the initial deéisions
about thelstrﬁcture and the type of system to implement and he
would belresponsible for the organisation ana maihtenance of all
or part of.the data base and fér any decisions-conéerning the
revision of the system, i.e. the redefining.of the file br record
structures. ReSponsiblé to the Data Manager, and probably
interacting with the data 5a§e at sYstem level, a team of system
progfammers would implemént various.aspects of tpe system, such
‘as Security and access control.- .
© 2 ihe;hpplication Programmer-
The épplicafion programmer would be reSponsible“for providing

. procedural programmes, probably in host languages such as Cobol

or PL/1 or extensions of these languages, to operate on the data

base for specified applications.

3. The Sélf—contained User

This user does not have to know a conventional programming

11



language. He requires to. interact with the system in the
language provided with the data base. This language should be
user orientated, enabling such tasks as updates, interrogation

and retrieval to be performed.

4. The Parametric User

The parametric user Oor non-programmer user is the lowest
level of user and does not have to'know'either a conventional
'programming language or the self-contained data base language. .
He communioates with the system by invoking procedures which
have been predefined by a higher 1eYel.of user. These
procedures he knows how to invoke, but not how to define,
.although he may have the responsibiiity of providing specified

‘parameters when required.

Not surprisingly, the lower leyels-of users introduce another
requirement into the. development of Data Management Systems.
“This requlrement = that the man/machlne 1nterface should be as
simple as p0551b1e - 1s of great importance. Data.Management
-Systems partlcularly-the;Generalfsystems should be designed
‘for use by e#perienced and inexperienoed users:alike. Some
systems, in partlcular the systems prov1d1ng on-llne 1nterro—f
-gation and retrieval, achieve thls by prov1d1ng dlfferent.modes
;of~use. . A learner-mode is prov1ded For the beginnersnand an
.ﬁexperlenced mode for those already‘famlllar w1th'the system.
}Such technigues :however also 1ncrease.the development and.
;rnnning costs. .Other systems,aespe01ally'those that are’
ra@plication-orientated are designedtto consider'ail users'as
parametrlc users and prov1de a- step by step- documentatlon of
.what can and cannot be done. - qhis’ approach 1s.usua11y adequate

I'-provided the user- wishes tO”remaIn?yith;n-thesbounds—of;the;

12



- tasks provided. If hoWever he requires a facility which is not

predefiﬁed, a higher level of user has to be consulted.

13



_Chapter 2

THE ESTABLISHMENT AND MAINTENANCE OF A
DATA. MANAGEMENT SYSTEM

In chapter 1 we discussed'the application-orientated and
the General Data Management S¥stem and we considered what
facilities such systems would have to offer to fulfil tneir
functiens. In this- chapter we shall consider the organisation

'requlred to establlsh and maintain a Data Management System.

. The decision to implement a Data Management System gives
rise to many complex and involved tasks. Not only are there
problems-concerning the recording of:information - what informa-
tion to recond, on what medium and in what format - but there
-are also human problems to be considered. | Qne such prqblem -
the need for a simple man/machine interface - we have already

mentioned.

Many of these problems must be -considered as p:eblems.of
organisation and in the development and implementation of a
Data ManagementﬂSystem organisationtfalls.inte two areas.

- External organisation,gtheforganisation reguired.to allow the
~system te bevestabliehed and de#eieped; and internal:organisa-

-+tion, the organisation of the -system itself.

2.1 -EXTERNAL-ORGANISATION

- The enternalworganisatien"behind-the.implementation-of'a
4bata ManagementhYStem-is very-important and‘the~major
-respon51b111t1es fall on the Management, i. e.,those who decide
“to implement the system, and the Data Manager, ‘the person '

xesponsible for- 1ts.1mp1ementatlon..i

14



2.1.1 The Management

The initial decision to implement a Data Managenent System
and the final responsibility-for it must lie with the Management,
be that Management a representative body of a company or an

individual.

, The cost of the system must be carefully considered along
with nhe type of system, on or off-line, and also the cost of
providiné new equipment where necessary. In these areas the
Management should be in close contact with the Data Manager who
should_advise on what equipment to purchase and how best to utilise
- existing equipment. He must also ensure that the Management
~seriously considers such problems as security, as many of the
decisions made at this level will be of direct consequence to

" him when he develops the system.

2.1.2 The Data Manager

| ~Once the decision has been made tc implement a Data
Management System it becomes the Data Manager s responsibility
to do so. Inltlally he will have been respon51b1e for
providing advice to the Management about.what systems are
available and whether any of these systems wonld meet the
requirements ofnthe application. Eventually he will be
responsible for decisions about the type of system to develop
and implement. He will have te coneider which record and
file snrnctures to use, and whether the system should adopt a
host language or be developed using the eelf-eontained language
of an existing sjstem.' He will also have the responsibility

for decisions about the maintenance, revision and security'of

the system.

15



To make such decisions the Data Manager nust have a clear
idea of the system as it exists at present, of the information
to be recorded, and of the needs of thosé uéing that information.
It is his responsibility to ensure that any system that is

implemented meets these requirements.

2.1.3 Other Responsibilities

One of the.impoitant aspects of the implementation of - a
.Data Management Syntem is the effects that the systen wiil have
on present staff. This problem, known to sociblogists as
socio—-technical relations, is: 1mportant as many members of
staff, startled by the apparent complex1ty of 'the computer'’
and ignorant of its basic simplicity, may consider it as a threat
to their jobs._ This however is selaom-if ever fhe case, But
0ften the introduction of a Data Managément System alters the
emphasis of the job specifications of these people. One of
“the best ways to:reduce tensions in this field is. to keep them
informed about the system-and 1f possible dlrectly involved in
preparing for it and for its maintgnance. The responsibility
for this must'éallvon'all'whOtaréginvnlved in fne_developnent
&and-implementation. | —

‘Good examples of well implemented.Data Management Systems
‘sareaStill few, -and .although afvastEanount nas been publishéd
5abont'the'placéfof~nhese systems:in_ébciety and in indusﬁfy
“Very lifnle aéséssnent-has beennmadéﬂbf the cause;and éffécts
-0f their use. ABaﬁburyfll.whenddiscussing'Mnnngement
‘Information Systems:states-that”*the;use of computers ...
clearly places=thenonusnupon:theﬁSYstens designer’ and the

manager to recognise some of the -possible consequences of the

16



massive integrating system" and he concludes that the implemen-
tation of such systems may lead organisations towards more
centralised decision-making which he warns "is not necessarily

the right answer every time".

2.2 INTERNAL ORGANISATION

. The internal organisation of a Data Management System
concerns the actual organisation .of the system itself, what
file structures to have, and how and in what format to record
the data. The simplest method is to have a suite of programmes
each with their own data files and, although this method may in
‘some cases be satisfactory, it often gives rise to data
redundancies where the same information is recorded in several
files. To provide good internal organisation the Data Manager

must consider several factors.

. 1. The Application
:Where Data Management Systems are developed for a particular

.application the'nature of thatzapplication'orten helps;to
-dictate'the-iuternal organisation of the,system. If, for
.example, the users of. a system'require fast_on-line retrieval,
then a file structure allowing direct access would be an
:advantage. File maintenance -must also be con51dered. For
-large updates where the volume of 1nformatlon ‘to be added to

+the data base is great, sequentlal access mlght be used, whlle
- -for small updates, say the .alteration of one or two fields in

e | particular record, direct -access to locate that record would

:be more efficient.
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2. The Facilities Available

The internal organisation of a Data Management éystem may
also be influenced by the faciiities available at the installa-
tion where the system is to be implemented. The organisation
of a system designed to be useé on a large computer with disc
and drum backing store will bé very different from that designed
for a_s@aller.computer using magnetic tapes. -The availability
of input'and output devices must also be considered and the
facilities offered by the software that the installation éupports.
- The compilers. available, for example, will affect the choice of

a host language where one is to be used.

3. The Money and Time Available

| Both these factors may influenée the design and organisa-
tion of the system. If money is short a simple systém may be.
implementéd using as far as possible existing equiément, whergas
if both money and time are av#ilable_a_complex system may-bé

" developed and new equipment'purchésed.

The épplication, the facilities, money and time available
are all factors which influence the internal organisation of a
Data Management System. They also provide some of the reasons

for the need for record and file_struqturing.

-In most systems information is grouped together into-
logical'reéords.:'_bue to the iimifations of hardware and
- software and the need for such groupings of data in problem
anaijsis, these records are then grouped into files. The .
organisation of thése files is the foundation on which the
-Data Management System.is built. It dictates the search
' teéﬁniques to-be ﬁsed during retrieval, the physiéal size of

the date'basé'and the amount of information redundancy. There
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are seve:al file organisation techniques which we shall discuss
later, but the choice of organisation used not only depends on
the application but also on the complexity of the information to

be manipulated.

2.2.1 Information and Data

‘The majority of Data Management Systems record data. It is
usuéliy recorded as explicitly coded data items or data values
which, only when provided with attributes by humans; does it

become meaningful information.,
Consider for example the set of figures:
251268

Tﬁese figu:es coﬁld be interpreted in many ways, if\indeed they
need be interpreted at all, and in their present form they

represent meaningless data. If we were_subsequehtly informed
that the set of figures above.represented_a date of birth, then

by providing the interpretation of the daté:
DATE OF BIRTH IS 25/12/6@
we -have established meaningful information.

The main disaavantage of recording information as
explicitly codea-data items is its inflexibility. An altera-
' tion in thé content of the information to be recorded, such as
the addition of several new.fieldé, woﬁld require structural
alterations in the programmeé.concerngd. To increase the
flexibility of the information recorded, some languages allow
[28,29,3

free format. CODIL (Context Dependent Information Language

for instance, records all information as:

{data item):=<data named{logical felation$<data value>
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By_providing a wide range of logical'relétions and alldwing
the user to define his own data names, some of the flexibility

'of natural languages can be retained.

In BCRS both fechniques are used and although most of the
-informaﬁiqn reéorded consists of explicitiy coded data items,
in the reéording of the Anﬁual Progress of a student a free
_format has been used. ' The continually changing structure of
coursés offered bf the College gaﬁe rise to the need to adopt

this technique, and data items are recorded as:
{data item):=<{field label)<{=><{field value>

whére_thé field labels correspond to a set of predefined fields
which the user ﬁishes to record. All the field values éré
.then recorded in the same vector kthe Annual Progress Vector)
and.fhé-field labels are,used to point to two field keys, the
first of which records the starting point of the field value
within the véctpr, and the second records the length (numbgr
oflchéractérs) of that value. The techniques adopted to allow
new-informatioﬁ to be added to the vector and to allow the

| respecifiéation or removal of existing information is discussed

;ip'Paft 1 of the_Programmé Documentation, page 16, Appendix 3.

Data Relations
' The relations which exist between data items may be
internal, i.e. they may exist between the data values contained

within a single record, or they may be external and exist

between the records of a partiéular file or a particular set

of files.

. The field labels previously discussed form external
relationships between their boiresponding field values in all

records where the field 1abe1-has been defined to represent
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the same entity. If the user subsequently redefines the field

to which the field label refers, the relationship ié broken.

In BéRS internal relations exist between several data items.
For example, in each record the number of qualifications recorded
(QUALNO) provides an intérnal_relationship with the array (QUAL)
whefe_the qualifications are recorded. We can say that there are
QUA;NO qualifications in the array QUAL. Such a relation formé a
repeafiné group which may lead to a complex_data-structure diffi-
cult to handle. The technique of normalisation[7] is designed
to reduce such complex data structures to simpler.struétures,
eliminating where possible the repeating groups.

Consider the structures given in Figqure 1.

_ LRef.No.li I - [ Ref.No.2 |
| Name A | ~ | Qualno 3| | Nade B _ [[Qualno 6 |
- T - - ]

Qualification 1 I - | Qualification 1

Qualification 2 o | Qualification 2

Qualification 3 | ' | Qualification 3

' o Qualification 4

Qualification 5

| Qualification 6

FIGURE 1

The number .of qualifications recorded by each student is
different and forms a repeating group within each record. These
repeating groups can be eliminated by reducihg the structures to

the simpler forms shown in Figure 2 and Figure 3.

Refnos Names | _ Refnos Qualifications
1 A Qualification

2 B " Qualification
Qualification
Qualification

- Qualification
Qualification

" Qualification
Qualification
Qualification

FIGURE 2

NN N NN
U W WN

FIGURE 3



We now have two simple relations; Figure 2 contains a
relation between RefNos and Names, and Figure 3 a relation
between RefNos and Qualifications. It should be noted however
- that in reducing the original structure to a set of simple
relations we have increased the data redundancy, and if RefNo
was a keyed item, then although it still_remains unigue in the
relations in Figure 2 it does not in Figure 3, where it provides
_ reference to a set of data items. Nevertheless we have shown
that the data structurez can be reduced to a set of simpler

-relations which are both easier to record and easier to manipulate.

Another important aspect. in the recording of information
as data concerns the types of the data representations acceptable
to the Data Management System, since 1t must be remembered that
data 1tems Wlth different attributes can be recorded in different
_Ways. _Where 1nformation is recorded as explicitly coded data
items, speoified attributes can be declared, but when a free
format technique is used, data conversions-maf be required to
ensure that the data item has the correct attributes for the

operation being performed.

.'2.2,2 -ﬁeoords.

The-grouping of data items into records provides a convenient
way of recording and manipulating related or unrelated information.
In most'cases a record describes an entity. A BCRS record for
instance contains all the information about a student. - This
information is related'(i.e._it eonEerns the student) and it can
| be further divided into logical divisions sometimes known as
" elements. A record element may eontain one or more fields as

~ defined by the user and they may be fixed or varying in size.
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With varying length elements it is sometimes éonvenient to have-
a 'table of contents' within the ;ecord providing thé relafive
'stafting addresses for all the elements included. This would
allow element retrieval as well as record retrieval, thus

providing greater flexibility.

 In some cases the user may wish to provide keys with each
record to enable direct access techniques to be used during
fetrieval. A key may be a single data item or a group of
several data items contained within each record, it it may be
an external key provided when the records were éstablished in

the file.

2.2.3 Files

- There are three main file-organisatidn techniques in use
today: Sequential Organisafion, Random Organisation and List
Organisation. - In this section we-shali discuss each fype
briefly} a detailed discﬁssién giving illustrations of each

type can be found in Appendix 1.

Sequential Organisation

In a sequential file, records ére recorded in a specified
sequence. This sequence may depend on the value of a common
attribute within the records or it may correspond to the order
-ih which the records arrived in the file. _ This type of
organiéétion allows rapid access to succe;sive records bﬁt the
'retfieval of_ouﬁ of sequenée records may be slow, depending on
the number of records in the file and the position of the
required record. ‘ |
Random Organisation

| In‘random_drganisation a'relationship is established between
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the key of a record and the address or location of that record
on a direct-access storage device. . This relationship provides
the means of access to the record by direct address, dictionary
lookup or address calculation techniques. Random file organi-
sation provides a varying degree of efficiency. When direct
addressing can be used it is Qéry efficient. Dictionary lookup
hoWever_requires a scan of the dictionary before the address
can be found. A sequential scan is often used for this, or a
binary searéh technique; and addfess calculation may require
transformation algorithms if collisions occur during the calcu-

lation of an address from a record key.

List Organisation

In list organisafion the logical organisation of the records
within a file is maintained by the use of pointers. These
pointers may be addresses, for example the pointer in one record
: may bé tﬁe address of the next record in the sequence and hence
the records can be recorded in any physical order. There are
three main types of list 6rganisation: simple list, inverted list

and ring, -each of which provides a varying degree of efficiency.

The selection of a suitable file structure will depend on
the physical constraints of the computer system (i.e. the hard-

ware available) and on the software constraints, in particular

those of the Operating System.

‘In BCRS the files are organised sequentially in ascending

order of Reference Number. This technique was chosen for

several reasons:

l; Simplicity:' Sequential organisation is perhaps the simplest

organisation to implement as there are nc problems of key
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and index maintenance. It also provides for extremely easy
usage and can be more readily understood by non-computing

users wishing to use the systen.

Maintenance: The majority of maintenance carriea out in
BCRS concerns thelupdating of nearly all the records in a
specified file. The addition of the Annual Progress for
a given year for instance will-most probably. involve the
addition of information to every record. Sequential
organisation giving rapid access to successive records is
ideal for this type of maintenance provided-the updates
are collated in the saﬁe seguence as the'records. Some

small volume updates are also carried out but typically

- not many per year.

Retrieval: Like maintenance, the majority of retrieval

~carried out concerns every record. Sequential access
however may not be the most efficient method when retrieval

is based on some selection criteria. One Such typical

criterion might be 'seiect the students who have 3 A'levels

and O'level passes in English Language and Mathematics'.

In BCRS sequential access is stilllused, reducing the need

for maiﬂtaining a complex indexing structure which would

..otherwise be required to allow as wide a range of record

selection as possible.

Software constraiﬂts: Ideally, index sequential would have
provided a better organisation technique since it would have
allowed seéuentia; or indexed (direct) access_to be used,
depending on the requirements of the task. To'implement

it however each record wbﬁid'have to be divided into several

-sméller records since the present version of MTS does not
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support index sequential organisation with recdrds greater
than 255 bytes. This in turn would reduce the simplicity
of the system, making implementation more difficult and

usage more complex.

2.3 MAINTENANCE

The maintenance of a data base-is usually considered as the
updating of the data files.with-aaditional information or more
up-to-date information. The organisation involved in.this
maintenance again falls into two areas: extérnal organigation

and internal organisation.

In the external organisation of filé maintenance there are
several importaﬁt points to consider. In large systems
maintenance is often carried out by seﬁeral people frpm different
locations and at different times. The difficulty then arises
of knowing what has been done and what has noﬁnbeen done, and in

these circumstances careful monitoring of the system is essential.

The dccuracy of the information recorded is also important,
especially in personnel,déta files;'. One good method of ensuring
' th;t the information recorded ié képt.up-tb-aate is by.forwarding
"a copy of the information to thé individuals concerned asking
them to ﬁark-any alterations which.may be required, When the

copy is returned the records can be altered appropriately. This
technigue has the further advantages of informing the individuals

of the information recorded about them.

The internal orgariisation required during maintenance will
depend on the type of file structure used. With list organisa-

tion for.exahple the addition of ‘several new records in a file
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may require a complete reordering of the pointers, and the time
spent on the maintenance of inverted indexes may be considerable.
With sequential organisation this problem does not arise unless

a reordering of the records is required.

The Maintenance of BCRS

In BCRS the maintenance of the data files is carried out by
ﬁhreg people, two College représentatives and a Computer Unit
Data Manaéer. The College representatives are responsible fbr
providing the information to be recorded and the Data Manager is
responsible for ensuring that this information is placed in the
data bank. The Data Manager records all maintenance carried
out and hence the status of the system is always known. The
1ines of communication between the users and the data bank are

shown in Figure'4,

Users ' - | Users
[College Representative | ' - | College Representative
C (Records) . e B ‘(Psychometric)
Data
Manager
Data Bank

FIGURE 4: BCRS lines of éommunication

On admission to the College a record is established for
each student. Maintenancé takes place once per year-while that
student is at the College. If a student withdraws prior to
completing his course, then a further update is carried:out to

.record the withdrawal. As sequential file organisation is used,
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no index maintenance is required and the addition of further
records takes plaée_so infrequently that the records are not
usually reordered, althcugh the facility to do so exists within

the computing system software if required.
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Chapter 3

INFORMATION RETRIEVAL

Today the techniques of information retrieval are changing
rapidly. These changes, which are arising perhaps from the
user's need to utilise information more fully or from new develop-
ments in hardwafe‘and softwaie, provide the stimulus for the
development of flexible retrieval packages and algorithms which
are- both economical and easy to use. The provision of thése
facilities forms an integral part of a Data Management Systenm,
often providing the.véry reason for the implementation of the
SyStem_itself. In fhis chapter we shall consider some of the:
approaches to information retrieval and we shall discuss.the

approach adopted in BCRS.

One of the many problems with the provision-of an efficieat
retrieQal service arises from the wide range.of uses of such a
facility. Barlowfz] discusses four possible divisions of an
information servicei current awareness, info-retrieval, docu-
ments, and products engineering data.” 1In one case these |
'divisions-deal with the seaiching of a data base to provide
answers'to specifiéd problems, -while in another case, the
retrieval of documentation on research and development is
réquired. To provide all these facilities,'aﬁ:information

service would require complex and flexible retrieval routines.

Another conéideration involves the users themselves, the
majority of whom are primarily not interested in the retrieval
L gervice itsélf but,only'in what it retrieves. lAs this gives

: iise to.a wide range of both frequent and infrequent users, a

simple man/machine interface must be provided.
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3.1 TYPES OF RETRIEVAL SYSTEMS
There are two types of retrieval systems: batch systems

and on-line systems.

3.1.1 Batch Retrieval Systems

.The main use of a batch retrieval eystem arises when the
retrieval required produces large quantities of output, or when
retrieval’time is not critical. .The system hes its disadvan- -
tages in the slow turu—round time and the infiexibility of not

being able to vary the search criteria as retrieval takes place.

3.1.2 On-Line Retrieval Systems

The on-line retrieval system overcomes koth the disadvan-
tages experienced with the batch;system._ With large time
- sharing computers a direct response to a request or gquery is
_prov1ded and the user can if requlred modify the query before
making a further request In.thls environmen: retrieval time
is C*ltlcal and output should be kept to & minimum, to reduce
printing t1me.. Such systems can only be effectively supported

where direct access storage is available.

.Ohe important factor which must be considered in both
eystehs is the ability and experieuce of the users, as misuse
due to.inerperience can be costly. . Fdn-line systems may adept
modes of use, learner mode and experienced mode, but this adds
' overhead costs to the development and runnlng of the system.

The first version of BCRS when used- on—llne provided only one
‘mode of use, an abbreviated learner mode to supplement documen-

. tation. Some ‘users famillar w1th the system found this method

frustrating.



3.2 THE COST OF EFFICIENT RETRI&VAL

| With the ever increasing'cost of compufing facilities and
the need for quicker and more accurate decision méking by
management, the cost of an efficient retrieval service is
important. This cost usually variés considerably depending on
the application and the compléﬁity of the retrieval required,

but it can be greatly influenced by several factors.

| 3.2;1 TheIUsers

Perhaps the two most important considerations involving
the useré of information retrieval services are their exﬁerience
and their requirements. 'The experience of the user we have
already mentioned; but the requireménts of uéers vary greatly
and in some cases are not fully specified before the system is

implemented.

In cases where fhe user can specify what items are to be
retrieved a fixed retrieval format can be used. Where the
user does not know what items will be required a free retrieval
fofmat is required, éllowing the user to spécify thé items to
be retrieved and the format in ﬁhich these items are to be
printéd.. This type of facility, although ﬁefy much more
flexible than the ‘former, places more respons-ibility on the

user.

A further consideration involves the facilities required.
Visual dispiay units would be extremely useful for users wishing
"to br;wse throygh records br ddcuments. _ ther users méy wish
to record retfieved items in files or on cards for subsequent
processing, giving rise to the-need-for flexible input and-out-

_put routines utilising several devices.
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3.2.2 The-Record and File Structure Used

As the cost of retrieval is a funéEion of the efficiency of
retrieval the record and file structures adopted by the Data
Management System become of great importance. In large time
.éharing installations, direct access techniqueé provide maximum
efficiency especially if all index, relation or dictionary tables
.can be held in core. With inverted file structures, index
itableé can be searched quickly and retrieval to the main records
need oniy be made if infarmétion not recorded in the index tables
:_is requifed.

In smaller installations, perhaps not supporting direct
access devices,- sequential method would have to be used. To
increase efficiency, the collating of ke?s to correspond to the
ordef in_thé'files'can reduce éearch time, although seldom more

than one pass through the file-should_be required.

The‘complexity of thé search criteria is glso important
and vefy involved requeéts which caﬁnot be answered from the-
index or relation tables would require the retrieval of every
record. In these ci;cumstances-sequential access methods,

giving fast access to successive records could be used.

'3.2.3 The Availability of the Data

Anotler important point which gan'inflﬁence the-effiéiency
of retriéval concerns the availability of the ihformation.
Files which are ndt frequently acceséed may.residé on less .
accessible media than those that.ére.in frequent aemand. Like-
wise careful monitoring of.the most frequently used.record
| fiel&s may be useful in deciding-which items should be record
keys, but suﬁsequent requeéfs for nohékéyed fields may thgn

take longer to answer.
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3.2.4 The Status of the Machine

The current status of the machiﬂe is more important in
‘'on-line systems than in batchISYStems. At any given time the
efficiency of an on-line system will depend on the number of
users currentlylactive on that system. As the number increases
so the response time decfeases. Similarly résponse time may
. also decrease if large index or relation tables are used,

since this may result in extra paging by the system.

3.3 INTﬁRROGATION-AND RETRIEVAL

| Record interrogation may be considered.as a particular

'aspecﬁ'of retrieval where a specified question or set of

guestions are posed. Having prqvided an answer to these

questions, retrievai'of items unrelated to the search criteria

may be obtained from the set of records identified. For

"ekample in BCRS the question:

| }how many married students are under 21 years of age?'

would be consideréd as record interroéation,_while on the other

~ ~hand the éuestion: |

| 'provide demographic information about the set of
students whé;are married and under 21 years:- of age'

would‘be considered firstly as interrogation to ;dentify the

" get of stﬁdents and secondly, or'c6ncurrently, aé retrieval

to provide the demographic information required.

This brings us to the major problem of defining and providing
a sﬁitable'language through which a request may be made. The .
usual appi'oach adopted is to provide a controlied language where

the user phraseé his requeét'tb.conform to a specified syntax.
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‘A natural language-approaqh can also be used and although this
provides far greater flexibility it also requires a much more

complex request evaluation phase.

Once a request has been defined, numerous record search
techniques can be used ranging_from direct comparisons of
réquired items and recorded items to complex hashing procedures
and_word association techniques frgquently used in librafy
retrievai projects. The eventual technique used will depend
on the file structure and size of the'databaée;'the amount of

core available and the complexity of the request itself.

3.3.1 _Inter:égation and Retrieval in BCﬁS

In BCRS a fixed retrieval format is used depending on the
value of a specified parameter.-- A list of the identifiers of
the students included in a particular set will-be provided and
this list may be acéompanied by specified infofﬁatibn about that
-set. This inforﬁaéion may_be a set of fréquenqy tables based
bn-the dém6graphic information, or it may be based on the
‘ ﬁsYchometric scofes including frequency tables, means, totals

- and standard deviations.

hequests are specified by the.user in a coded controlled

language. & The syntax of this language-is as follows:

(reqﬁest>:=<simp1¢ request)><logical operator><request) | <simple
| request><termination>
”'<logical.6pérators:='& | 4
{simple request):=<{space><{item number><relational operator>
<item valued)<{space>

{relational operatord:= = | =] > | 7> | < | K
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<item number>:=the'specified number corresponding to the field
required
(item value):=any acceptable value for the field specified by

thelitem number

Conéider as an example the following request:
'select the subset of students who are married and under 21

years of age’'.

' This request we reduce to two simple requests as follows:
1. select the students who are married, and

2. select the students who are under 21 years of age.

or 1. marital status=married, and

"2, age<2l

Theée'simple requesté can now be coded. Let us consider that
the item number corresponding to age is'l and tp marital status
.is'3.- Fﬁrfher let-ﬁs consideghthat the item value (data value)
'6f:a-marrigd student is recorded as code 2. The simple-requeéts
then become:' ) |
1;: 3=2, and
2. 121 .
which can be combined to give'thé fully coded request as:
_REQﬁEST="$=2 & 1<21 ' | -
| A furthef examplé might Be:
- :'seiéét the subset-of female.sfudenté who are under 21 or over
25 years of age'. | |
‘In this'example the three simple requests are:
l. select the female students, and

2. select the students who are under 21, or

3. select the students who are over 25.
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If the item number correspondiné to sex is 2 and the item value
of a female student recorded as F, these simple requests can be

‘coded as:

l. 2=F, and
2. 1<21, or

3. 1525
which when combined give the full request as:
REQUEST=' 2=F & 1<21 | 1>25 !

Using this method, a wide range of requests can be coded
but in some cases not enough information is being conveyed. Take

for example the following request involving qualifications:

'how many students have more than 3 A'levels and .

0'level passes in English Language and Mathematics?'

With this request we mﬁSt distiﬁguish between A'levels and
" O'levels, between passes and fails and between subject ccdes.

- To. do this, additional information has to be specified with each
'Simple request. Each quaiification is recorded as 1@ characters

in a format represented diagrammaticaliy as:

Year | Type Code lcradel p. or F

whefe year is fhe year in which the examination was taken;
£ype is the fypelof éualificatipn, O'level,lA}level
or HND for example; |
code is - the subject codé of the.qualification;
grade 1is the grade awarded; and

P or F the result, pass or fail.

~ Then by uéing an '*' to denote that a field may contain
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L i !
‘This amendment is to clarify the discussion about the

order of evaluation of REQUEST which appears on pages

37, 38, Appendix 2 page 34; and Appendix 3 page 38.

REQUEST EVALUATION
In the algorithm to evaluate a REQUEST the orxder of
precedence of logical operators, from LEFT to RIGHT, is

maintained provided the REQUEST is considered in the

cconjunctive form with '|' taking precedence over '&’'.

Thus for ekample the REQUEST A & B | C & D can be
considered in the conjunctive form as X & Y & Z, where
X =2A, Y= (B|] C) and Z = D; and would therefore be

evaluated as A'g (B ] C) & D.




any value, an A'level pass can be expressed as:.

Year Type " Code Grade|P or F
* | * * * | A | * * * * P

Similarly, as the subject code for English Language is

@61, an O'level pass in English Language can be expressed as:

Year Type ' Code Grade|P or F
* - * * * 0 @ 6 1 * P

and an O'levei pass in Mathematics (subject code @11). can be

expressed as:

Year . Type Code | Grade{P or F
* * |.x | * {0 | @ 1 1 * P

This additional information is then. included in the request
in parentheses after the item value, and if the item number for

qualification is 21, then the fully coded request becomes:
REQUEST="' 21)3 (****p**%*p) g 2171 (****0g6l*P) & 2171 (****0Og11*P)

Aaopting this technique when.required complex requests'can
be“preﬁisély coded. 'Furfher examples are providéa in the Systém_
Repbrt and-User's Manual, pages;32_to 49, and a full table of all
item numbers and their corresponding fields 'is given in page 39,-

see Appendix. 2.

As the order of precedence of logical operators is from LEFT
to RIGHT and no provision is made for the inclusion of parentheses
within a request, care must be taken to ensure that fhe correct
order of evaluation is maintained. For example, if A, B, C and

D are simple requests, then a request of the form:

' REQUEST=' A & B | C&D '
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wouid be-évaluated as:
REQUEST=' A & (B | é) &D'
énd not as might be expected:
| REQUEST=' (A & B) | (C & D)

Under these circumstances records can be accepted or
‘rejected without all the simple requests having to be evaluated,
. and the following four rules govern the evaluation order of

simple requests:
l. Logical operators take precedence from LEFT to RIGHT.

2. 'If the answer to a simple'reqﬁest is' false and that simple

request is followed by the logical operator 'a', the whole

\ requesf is false. This is illustrated in Figure 1 where
t'and f represent true and false respectively, the péssible

answers td the évaluation of a simpie request, and accept
~and reject represent the possible answers'to the evaluation

of the full request.

reject _ : : B

_-ieject ' C

reject |. _ accept

FIGURE 1: REQUEST=' A & B g C '

38



3. A simple request preceded by the logical operator '|' will

not be tested if the preceding simple reQuest is true. This

is illustrated in Figure 2.

A

reject

accept |
]

accept

accept

FIGURE 2: REQUEST=' A | B | C'

4. If the answer to a simple request is false and that simple

'fequést is followed by the logical operator '|' the next .

~ simple request is tested.  This is illustrated in Figure 3

and Figure 4.

.:reject

feject

. B
.t

t
réject

.39

.FIGURE 3: REQUEST=' A3 B | C & D'
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reject

accept

accept

FIGURE 4: REQUEST=' A | B&C | D!

As sequential file organisation is.used and no index

tables are recorded it is not possible to answer any request

without accessing the main recordé‘. Each record is there-

. fore accessed in turn and the request
‘réject conclusion. if the recérd is
record key is recorded and if further
this is also recorded before the next

the record is to be rejected the next

e&aluated to an accept/
to be aécepted the

information is required

record is accessed. If

record is accessed

immediately and hence only one complete pass through the file

fis iequired.

Using this method, the search time is proportional to the

- number of simple requests to be evaluated and the number of

records in the file, unless the request is such than an accept/

"~ reject conclusion can be returned prior to full evaluation.
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Chapter 4

DATA INTERCHANGE

The context in which data interchange is to be discussed in
this chapter concerns the exchange of data, either on-line or
off-line, from one Data Management System to another. In its
most complete form, an interchange of this type would allow the
on-line transmission of data through an integrated network of
-many different computer systems. In a more simpler form, it
may only involve the use of specified output from one Data
Management System as the input to another. In both cases the
amount Qf manual work involved in data collection and preparation
would be greatly reduced; and in the fo;mer éase far more |
information would be made more readily available for research

purposes.

Considered in this context, a data interchange system
- pPresents many of the problems. associated with information
retrieval but there are several other important aspects which

must also be considered.

4.1 DATA INTERCHANGE SYSTEMS

In the design of a data interéhange system the nature of
the interchange service required will most probably dictate
whether'én on-line or an off-line system should be implemented.

In either case many non-trivial pxoblems will have to be

considered.

Standardisation

.The standardisation of definitions and terminology is
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particularly important and must be carried ouf at an early
stage in the design of the‘interchange.system. If this is
‘not done, confusion may arise over simple concepts which may
-lead to difficulty when the system is being implemented or

once it is in operation.

Exchénge Medium

In situations where an on-line system is required, the
cosf of providing communication lines must be coﬁsidered as
well as the cost of interface units, chanhels and any other
hardware or software which may also be required. In off-line
systems it is important that é stable interchange medium is
used. Computer cards provide a good medium for small volume
exchanges, and magnetic tape for larger volumes of data.
Magnetic tapes a:é however vefy suSCeptible to damage, especially
if exposed to magnetic fields or roughly handled, and care must

be taken in packing and transportation.

_Data Accuracy

Wheré data interchange systems are to be used, the accuracy
of the data is of great importance since fewer ménual checks
are made and the consequences of recording and transmitting*
incorrect data will be more widespread. _ The introduétion of
verification procedures during transmissions may help to detect
such errors and for small volume exchanges back-up computer

.listings may be very useful.

Data Representation

. As data is represented in- many different ways in different

computihg systems, the compatibility of the data exchanged is
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‘important. This may involve the use of simple software
exception routines to change the representation of certain
characters as required, or it may involve more-complex
conversion routines such as those require to handle the

different tape recording techniques that are in use today.

Data bescriptors

As well as ensuring the compatibility of the data trans-
mitted, it may also be useful to transmit a format description
of the records being exchanged. Having a.description of the
data, recorded as say the first record of each file, can be
extremely useful especially in data interchange systems where
it Eould be used to deteét any inconsisteéncies between the
formatlof the data transmitted and that expected. Error
'warhiﬁgs could be raised-wheh such inconsistencies occur, and
in on-line systéms a request could be made for the

_re-transmission of the suspected record..

Documentation

One important aspect which must be con51dered involves
the need for frequent reports on the development and progress
of the sy;tem. Documentation must be circulated to all
:concerned when an alteration affecting the interchange is
" made to any of the systems involﬁed. In large systems this
-ma& involﬁe the circulation of a monthly newsletter, providing
not only information on system alterations but also detailed

reports on any difficulties experienced and how they might be

overcome.
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4.2 THE BCRS-D.E.S. DATA INTERCHANGE

In BCRS a simple data interchange system has been developed
with the Department of Education and Science (D.E.S.) at
Darlington. This system is primarily 'one-way' as data is
prepared from the BCRS data files for use by the D.E.S., and
it'is designed to reduce much of the manual work involved in

the preparation of the student records.

Prior to the intfbductioﬁ of the data interchange system
the complex manual preparation of several forms was required
to provide one set of records for D.E.S. and anéther for BCRS.
The maiﬁ form§ used were the Bede College Personal Record Card
by BCRS and the Form 38 T.T. by the D.E.S. Examples of these
forms can be found on pages 49-58 of the-System Report and
User's Manual; Appendix 2: In the data interchange it was
: propoéed that-the Perconal Record Card should be used by BCRS
and that_the data required by the DfE.S. should be prepared
from £he BCRS files. Thé resulting interchange was to be
carried out off-line using computer cards as an gxchange'

medium. .

One of the first tasks to be carried out was to ensure
that all the information required by the D.E.S. was available
froﬁ the Pergonal Record Cards and was recorded by BCRS.
fhis resulted in the revision of the Persﬁnal Record Card to
its pre#ent form, and while this was being done the standardi-
| sation of many of the codes used by BCRS, to correspond to

" those used by the D.E.S,,-was also carried out.

Initially the data interchange system was designed to
"handle student admissions, but as the 3@ T.T. Forms were no

" longer fo be ﬁsed;_other exchange tranéactions3had to be-
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developed to handle the maintenance of the student records in

the D.E.S. system.
The following exchange transactions are included:

l., 2Admissions
. In this transaction, BCRS provides admission records to
~the D.E.S. These records are used to establish a file

of stgdent records in the D.E.S. system.

2. Change of Course or Subject
This transaction is used to inform the D.E.S. that a
student has change his course or his méin_subject and

to provide details of that change.

3. Withdrawal and End of Course
' This transaction is uséd to inform the D.E.S. that a
student has withdrawn from the College or, having

completed his course, has left the College.

4. Re-admission-
This transaction is used to provide a link in the D.E.S.
system between the records of students who transfer from

one training_establishment to another.

5. Manual Transactions
Manual transactions include all record alterations. made
by the D.E.S. or by BCRS which necessitate a similar

transaction in the other system.

The full procedures involved in these interchange trans-
actions are outlined in section 7 of the System Report and User's

Manual, Appendix 2. These procedures can be summarised as

foliows:
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Data Preparation

The relevant data is taken from the Personal Record Card
and punched on computer cards in the format specified by
BCRS for the task being performed. The cards are listed

and checked.

Record Maintenance

The computer'cards are used by BCRS to establish or main-

' 'tain the student records in the BCRS data files. If an

interchange transaction is required, a Transaction File is
established by BCRS. The Transaction File contains a
list of the Reference Numbers of the students required by
the D.E.S. and a corresponding interchange transaction

number for each.

Card Output

The Transaction File and the student records are used by

BCRS to produce card output for the D.E.S.

Card Listing

~ The output cards are listed and any further data listing

required by the D.E.S. are made.

Card Interchange

'The output cards and the data listings are sent to the

'b.E.S. where the cards provide the input for the D.E.S.

" system.

The data interchange system is shown diagrammatically in

.Figure'l on page 48.

Manual transactions such as those required for a change

of student Reference Number or a change of Name, must be carried

out in both systems: to ensure data combatlbilltv in subsequent

46



interchanges. The system initiating the transaction is
responsible for infbrming the other that a record change has

-.to be made.

The format of the interchange cards is specified_by éhe
D.E.S., and BCRS uses fixed retrieval format procedures to
provide the data required. This data consists of the dupli-
cation of record fields as well as record statistics involving

student qualifications.
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Chapter 5

THE SECURITY OF A DATA MANAGEMENT SYSTEM

When-considering the security of a Data Management'System
two asbects are' important. Firstly, the integrity of the

[39] 45 vthe safeqguarding by the

system described-by.Wilkes
sYstem of the information entrusted to it', and secondly, the
..quéstion of privacy and the need to ensure adequate measures
against the:invasion of that privacy. Until the introducfion
of Data Manageﬁent Systems in data processing, many of the
existing techniques of data collectioh; correlation and
Iretiieval provided adequate protection to the information
‘recorded. As Data Management Systems become more widely used, -
these techniques fail to provide'thé degfee of protection R
_reqUired_and different methods have to be developed. 1In this

chapter we shall consider some of'the-approaches thét are

being'taken to increase tﬁe security of tﬁese systems.

5.1 -I&TEGRITY

Thé use df computers has greatly increased the vulnera-
bilitf of the data théy record. ﬁot only is.data_being
reéoxded_on very sensitive devices, it is alsé-being_reéorded
in largei quaptities and to far éreater precision. If an
accident were to occur, much more information might get cor-
rupted ana in many cases it would be both difficult and costly
to replace. - The integrity of the system concerns the
érotection of the information recorded either by preventing
. data corruption or by the festoration of the data files affer.

an error has'qccufred. The amount of information lost and .
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the total overhead cost required to restore the system provide
a means of measﬁring the effectiveness of the integrity tech-

niques adopted. -

5.1.1 Error Types

There are many error siﬁﬁations which may result in
information'corruption, for example machine failures, faulty
| méihténance, programming errors or mis—ménagement. Not all
these situations .can be detected by hardware or software and
certain errors may only be found by providing application
6rientated consistency checks: Other situations may remaih
undetected, and if their effect is not triQial the integrity

of the files concerned will be lost.

When an error is identified it. is sometimes not possible
. fo.re-restablish the files affected from the original informa-
tion. For this reason tﬁe corrupted files are either
reconstructed from_previéﬁs dumps and journals to the state

they would have been in had the error not arisen, or they are

'_ restored to their most recent identifiable stage.

--Hardware detected errors_whicﬁ may be self—corfecting,
failure warnings and failure at occurrence errors are detected
by Eircuitry in the system itself.  Self-correcting errors
require no further action as a tempo:ary correction can be made
to the data each time it.is_referehced or a permanent correction
can be made. When a hardware device fails_énd a failure
wa;ning is provided soon enough, the data files can be moved
to another device.'_ When a faiiure warning is given too late
- or wheh a hardware device fails without Qarning, the files

affected have to be reconstructed from dumps and journals.  In
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the latter case, if the error is transient and error correcting

routines are successful, no further action need be taken.

Errors which are software detected include content errors,
useffs errors and some system's errors. Content errors such as
improperly_codéd data items or invalid record keys should not
result in the termination of the current task. On the detec-
tion of such an error; a warning message should be pfovided to
" the user and where thé error can be corrected the affected files
would have to be reéonstructed. | In cases where the error cannot
be corrected, the files would have to be restored. User's
erfors ieading to the terhination of the current task and system's
errors sﬁch as Operating System failures may require that the
filgs affected be restored, and ip both-cases automatic system
dumps are useful to enable the extent of the 'data corruptiOn to

.be quickly ascertained;

- The manual detection of errors by operator and user

| verification procedures can be very.important in préventing
content and user errors from occurring. ~In cases where éuch
erroré_aré detected after ﬁhey have octurred, the files affected
wéuld'have to be reconstrﬁcted if the errors are correctable,

and restored when the errors could not be corrected.

5.1.2 File Recovery Techniques

To maintaiﬁ a high degree of inteéfity the prevention of
_errors:prgvides £he ideal solution. This however is not always
possible since hany errors are only detected after data has been
corrupted and techniques must then be employed to recover all
the déméged information; .Recovery teChniques can be very com-'

" plex depending on the files involved and the extent of the damage,
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but several measures can be taken to allow the system to recover
‘lost information automatically, or to assist the user to recon-

Struct,or restore affected files.

In some systems where the speed of recovery is important
second copies of all files ﬁay be kept. The structuring of such
. copies is'also important as the complex data structures used for
rapid access during retrieval may not be suitable for restoration
:pufposes. To enable files to be restored quickly, second copies
should be maintained in a structure Sﬁitable for recoﬁery
purposes, whereas. elsewhere thesé files will be.structured in a
form suitable for the tasks being performéd. Second copies of
fileé which are frequently being .updated can be conveniently
handled by employing father/grandfather techniques, alternatively
reading and writing to different files or magnetic tapes. In
BCRS this methodlis usaed to maintain the integrity of the data
fi;es and the tape procedures adopted are discussed in the System

Report and User's Manual, page 5, Appendix 2.

Ahptherlmeasure which'can'be taken to assist in the recovery
of ébrrupted files in&olveé the beriodic dumping of all recorded
information onﬁé'a.separate stofage médium. - If an error subse-
quently takes piace, the'affected_files can be reconstructed from
the state of the last dump. The freqﬁency in which dumps are
taken ﬁil; depend on how often fhe files concerned are'altered,
~and with~iarge files this technique may involve considerable

overheads in running time and cost.

In cases where corrupted files have to be restored or
reconstructed, journal tapes'ﬁrpvide a useful record of all
transactions made. - A journal tape consists of a dump of

specified information made while the system is in operation.
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A transaction journél records é-summary of all transéctions before
they.are_carried out which may include a record of all key strbkes
made by operators. Using this information a corrupted file can
be restored from a previous dump. Record journals consist of
record dumps made before and éfter each transaction, and they are
.extremely useful in cases where corrupted records have to be
reconstructed. - To ensure the integrity of the journal tapes,
second copies may be kept and care must be taken to ensure that

system failures do not corrupt the journal tapes themselves.

The provision of suitable integrity téchniques to cover all
error situations is_extrémely difficult and the measures so far
‘described may in some cases be quite inadequate. | The role of
the Data Manager is important as he-is'perhaps the only person who
. has al@omplete knowledge of the system.' He will have to ascertain
what damage has been done by different errors and to identify the

" best state to which the corrupted files should be restored.

5.2 PRIVAéY

| Another important aspect involved in the security of Data
Management Systems cgncerns the problem of privacy. Unfortunately
the term 'privacy' means different'thipgs to different people,
but it is geherally-agreed that some ﬁeésures must be taken to
provide adeqhate protection against the invasion of privacy, this
being particularly desirable in éystems where confidential or
sensitive data is reco;ded. The invasion of privacy in computer
sysﬁems can be both accidentél'ér deliberate and may lead_to the
misrepresentation of reality by the.interpretation of false or

corrupt data. For this reason it is important, and a general

53



ignorance of computers expressed through a topic like privacy
could pfevent the use of such systems in situations where

individuals or society might benefit.

5.2.1 Invasions of Privacy

The problems of providing adequate safeguards against the
invasion of privacy are not only confined to computing systems
._but exist in all éituations whére confidential and sensitive data
is reébrded. In 6omputing systems there are several ways in
which privacy intrusions may be brought about. The accidental
dorruption of data for example, by system or user errors, may
result in the publication of misleading information, while other .
errors may have the effect of permitting-unauthorised or uncon-

trolled access to confidential data.

The deliberate abuses of computer based systems can be
active or bassive.'  Péssive abuses include wire-tapping and-
 electro-magnetic pick-up fechniques;' active abuses including
' browsing, masguerading other users,"betwéenllines' or 'piggy-
back' entry, core dumpings, entry by system personnel or via
"trap doors"ahd the theft of removable data.filesllgj. It is
-virtually impossible to prevént.the-determined 'user' from
.abuéing'the system, but measurés.can be adopted to make the
acquisition.of éonfidential or sensitive data by unauthorised

" access more difficult.

5.2.2 Counter Measures against Privacy Invasions
'The effects of invasions of privacy'may be very widespread.
The'accidental corrupfion of data may destroy files beyond repair

and éxpensive and time-consuming measures may have to be taken
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to re-establish them. Uncontrolled or unauthorised access may
have the same effect, or it may result in the misuse of data
'ieading to possible blackmail or the misrepresentation of reality.
It is therefore important that adequate safeguards be provided

_ to prevent such intrusions as far as is possible, and to protect
individuals and institutions by legislation in situations where

privacy is invaded. _ :

Access control provides one counter measure to uncontrolled
or unauthorised access. It may be carried out by system pro-
cedures for example passwords, voiceprints or fingerprints, or it
may be in the form of written authorisetion_made prior to the

release of certain information. This type of control can be

'-'placed on individual files or system access as a whole and it

offers good protection against the accidental ‘corruption of data
unless the error is such that it bypasses or'corrupts-the pass-

word itself It also prov1des some protection against brows1ng
where speculative attemots are made to find the correct password

~from a legitimate source in an attempt to gain unauthorised access.

_ProceSSing restrictions-such as privileged operations and
limited mode terninal use can reduce the amount_of data available -
to unauthorised persons sharing communicetion'lines with authorised
._users by nsing 'between iines' or 'piggy back' entry techniques.
Restrictions of this natnre also reduce the'amount of data
available to other forms 6% unanthorised entry, particularly
where facilities for protecting specified areas of store are
available.

~ One good method of prov1d1ng protection against deliberate

abuse involves the use of privacy transformations. This tech-

- .nique is based on the scrambling of record keys or sensitive
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'.informatibn by tﬂe use of encoders and its subsequent decoding
made_availqble only when authorised access is obtainéd. Sub- 
'stitutibn, transposition and addition {28/ are three of the main
scrambling techniques used. Safequards of this type may be
implementéd through hardware and software, but they are
expensive and sensitive to syéteﬁ errors, especially transmission
erfors, which may corrupt the data so badly as to make decoding
impossible. |

Threat monitoring is another method which can be employed
to érevent and deter privacy ihvasipns. This technique |
-involves the continual monitoring. of all activity wi£hin the
' systém and may be ‘useful in detecting iileéal access which, if
located early enough, can be traced or canqelled. The main
advantage of_threat.monitoring is that it provides an accurate
log. of all sYstem activity, but it offers no protection against

pick-up techniques or wire-tapping.

The introduction of leéislation te safeqguard the individual's
:right of privacy is a complex andldifficﬁlt problem. It requires
~an unaﬁbiguous definition of what ¢onstitutes invasion and what_'

has been invaded; and although seve;al Private Member's Bills

have been introduced in Parliament!3?]

no legislation yet exists
on thg position’ of computers and data banks. The-Report of the
Younger Cpmmittee on Privacy is currently-being debated in
Parliament and several recommendations have been made on the
'subjeCt by the British Computer Society[44]. These recommenda-
fions include the recoghition of data ownership and suggest
-iﬁposing restrictions-on the use of personal data to safeguard

both'the_persons represented and the users. It also recommends

a ‘licensing systemrfor the owners of sensitive data banks
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including also those who design, implement and operate such

systems.

In BCRS, apart from regular mainténance, all requests for
info;mation must be made through the College Representatives.
No information where individual identity can be recognised is
: divuiged'to outside research groups or individuals, and this
informatién is only available to College researcii groups after
* approval has been_given by the College Academic Board.
Password control is maintained by MTS to prevent unauthorised
access to the computer system and the magnetic tapes on which
the system is recorded contain volume labels which must be
specified Qhen the tapes are mounted. A second copy of all
proérammes and data records is kept on ébmputer cards. - These-
cards aré s£ored iq a séparate location from the magnetic tapes
-.and can be used to re-establish the system if any of the tapes

are destroyed.

One aspect of'éecurity we have not yet mentioned includes
the need for safeguards against the complete destruction. of
cdmbuter installatiéqs by fire, accident or sabotage. Computers
offer good targets'for miiitant political groups and dissaﬁisfied
people are quigkly learning wha£ to'déstroy to cause the most
'disruptibn. - In important installations off-site back-up
éomputers,:auxiliafy power supﬁlies, ridtlproof glass and well
displayed and frequently tested fife extinguishers may be

justifieald57,

5.3 THE RETENTION OF DATA
One problem in many ways-associated with the security of

Data Managemént Systems concerns the storing of data for long
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periods of time. Data is usually recorded iﬁ the manner most
suited to its interpretation. For example, data recorded for
.human interpretation hould most probably be represented as
printed text, while punched cards or magnetic tapes might be
used to record data for machine interpretation. In Data
Management Systems where most data is recorded for machine
interpretation the choice of recording medium must be given
serious consideration. This is especially important if the
data is to be stored over a period.of several years, during
which time deterioration in the quality of the iecording, or of

the medium itself, may be a source of data corruption.

Printed text provides one of the safest forms in which
to retain data, but thi§ representation is inflexible, fequiring
document readers using relatively slow optical character
_recognition fechniqﬁes to re-enter the daté if it is required
again in machine form. Magnetic tapes are most frequently
used but they aie very frégile and suSceptible to damage.

[231 suggests that for long term storage, microfilm migh*

Menkus
prove to be the best medium to use. Compared to magnetic £ape
it provides a much more stable medium, occupying far less
'-storagé space, and its use would releaée'many archive tapes

 for use in the processing of other data.
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Appendix 1

TECHNIQUES OF FILE ORGANISATION

There are three main file organisation techniques in use
today: sequential organisation, random organisation and list

organisation.

To illustrate each type let us consider a set of records

containing the following information:

Reference Number
Name
' Date of Birth
Marital Status (coded 1 to 3)
Religion (coded 1 to 5,
Area of Settlemenf (coded 1 to 6)

Geographical Region of Origin (coded A to K)

where the codes adopted might be similar to those given on pages
94 and 95 of the System Report and User's Manual, Appendix 2.

A typical set of records.could bery

ec. Ref. Date of Marital Reli-

No. No. Name Birth Status gion ~rea Reglon
1l 7142129 Bailey,Angus - ..@4/84/54 1l 1l 4 F
2 7242@51 Cards,John 92/12/53 1l 3 -5 J
3 724252 Williamson,Anthony 23/11/52 1 1l -6 K
4 7242353 Gold,Clarissa 29/19/53 2 2 C 2 D
5 724261 Herries,John Robert@8/¢9/54 1 2 3 C
6. 724262 Trenchard,Kate - @2/12/53 2 2 -2 J

1.1 SEQUENTIAL ORGANISATION

In a file with sequential organisation the records are
arranged in a sequence which may depend on the value of some

field within fhe records or on the order in which the records
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arrived in the file. Figure 1 shows the records arranged in

ascending order of Reference Number.

714212@) Bailey,Angus ¢4¢454 1{ 1| 4| F| 7242@51| Cards ,John!| @21253

2{ 3] C| 7242@62 | Trenchard,Kate| @21253] 2} 2| 2

FIGURE l: Sequential Organisation

Sequential organisation permits rapid access to successive
records, but retrieval of out of sequence records can be slow and
will depend on the number of records in the file and the position

of the required record.

1.2 RANDOM ORGANISATiON

In a file with random organisation a relationship is
established between the key of a record and the address where
that record is ;ecorded..' To provide acceéé_to the records
three methods are used: di;ect addreés, dictionary lookup,

and address calculation.-

"~l.2.1 Direct Address

| Direct addressing techniques can be used when the add;ess
of a recora is known. | This address can then be used directly
to access the required record;' In the example fi;e the -
Reference Numbers uniquely identify each record and could be

used as a means of direct addressing.
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1.2;21 Dictionary Lookup

A dictionary lookup technique can be used when no direct
felationship exists between the key of a record and its address
in storage. Typically a dictionary consists of two entries
per record, a key and an address. To access a specified record
“the key must first be located in the dictionary. The corres-
ponding entry then provides the required address. Figure 2
provides an example of a dictionary based on surnames arranged

in alphabetical order.

Bailey 1
Cards 2
Gold - 4
Herries 5
Trenchard 6
Williamson 3

FIGURE 2: Dictionary based on Surname

The efficiency.of the dictionary lookup methods depends on
fhe size of the dictionaries and the search technique used to
locate the required key. ._Lafgé dictionaries which cannot be
held in cdre are often segmented to produce_a hierarchy 6f smaller
dictionaries, the most frequently referended of which are located
in core. This fype of organisation is discussed later when
considefing tree structures. Where the dictionary keys can be
mainfained in some collating sequence a binary search technique
can be used to logate the required key. This technique is far
more efficient than the sequential scan of the dictionary keys

which would be required if no collating sequence was maintained.

1.2.3 Address Calculation

In the address calculation method the address of a recoxrd
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is found by performing some s;mple calculations on the record
key. - This technique however does not'always produée.unique

| addresses as two or more keys could'yiela the Same_address.

In this case a collision is said to have occurred and several
records méy have to be retrieved ana the keys compared in full
until thelcorrect record is féund. . The efficiency of this
method is greatiy reduced when a collision occurs as very often
a lérge number of processing steps are ;equired to ensure that

the correct reqord is located.

l.3 LIST ORGANISATION

In list organisation pointers maintain the logical organi-
sation of the records within a file. The three main types of

list organisation are the simple lisﬁ; the inverted list and the

ring.

.1.3.1 Simple List
A simple list organisation is provided in Figure 3 where
. the records are linked by the use of pointers in aiphabetical

order of surname. A record with a pointer Qf.¢ terminates the

list.

2"4Ll‘¢_ s_J'.s_J 3_1.

Bailey Cards Williamson Gold Herries Trenchard]

FIGURE 3: A Simple List Organisation
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In this example only one record.fiéldhas been used as a key to
provide the liét pointers, but where several fields are used.

as keys there may be many lists linking each record.

Figure 4 shows a partially inverted file based on Religion.
In this case an index provides the first record for each coded
value and all the records with the same value are then linked

with simple list pointers.

INDEX
‘Code | Starting Point]
1 1 ___J Bailey - 3 ___J Williamson | @
2" 4 - R
3 2 — 1 ' 3
4 g .
5 g ¥ Gold 5 I+
6 g .
4
- (Religion)~ = | . ... . ... . ..
—y Cards I 4 Ll Herries 6 [
2 : 5

L[ Trenchard 7]

6

FIGURE 4: A Pértially Inverted List based on Religion

i.3;2-:invertéd List

" An inverted file consists of an inverted list for each
'fecorded value of éll keyed fields. In Figure 5 all recqrded
values have.been used fo provide a fully inverted file. Using
this orgénisatioh, access can be made very quickly to required
records and in many cases users' requests éan.be answered

directly from the inverted file'without'reqpiring the actual
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records themselves to be retrieved.

Consider as an example a request of the form: how many

students.have a Marital Status code of 1?

can be cobtained by counting the number of entries contained

in_the inverted list cofresponding to Marital_Status code 1.

7142129

7242851

7242952

7242053

7242061

7242062

1

2

-3

-4

6

6

Bailey, Angus

Cards, John

villiamson, Anthony

1

2 ...

3

Gold, Clarissa

Herries,John Robert

Trenchard, Kate

3 S -
@agas4 || ©21253 |[ 231152 || 29153 089554
1 2,6 3 ) 5
. 2 _
1,2,3,5 1.6 {Marital Status)
Lrcrd ' . -
-1 2 3 .
1,3 4,5,5 2 (Religion)
4,6 5 1 -2
C D F J K
3 4 1 2,6 3

FIGURE 5: Inverted Organisation

The answer, four,

(Ref.
No.)

(Name)

(Name)

(Dafe of Birth)

(Area of

Settlement)

(Geographical

Region)

Although' fully invérted'files'ptovide easy access to all

records, in many cases the iniérted'liSts become larger than the
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records themselves. Further difficulties can also be encountered
during record maintenance as £he addition of new reéords will
require field key wvalues to be insertgd in the inverted lists.
The usual methods adopted are to physically insert the new field
1.keys in their correct locations, moving existing field keys where
necessary, or by inserting thém at the-end of each list and
maintaining pointers to ensure the correct logical order. Other
methods such as the substituting of ascending numbers for field
keys and the provision of éross reference index tables!?¢] can
also be used. In all cases the time taken to maintain the field
keys required to support this type of organisation makes its use
uneconomical_in situations where a lérge volume of record updates

have to be processed.

1.3.3 Rings
A ring structure consists of a simple list where the last
record points back to the start of the list. Figure 6 shows a

simple ring structure based on Refefence Number and in this case

the start of the ring is also recorded.

Start |1 2 71421202 7242@51]3 7242052 |4 |-
1 2 3
7242853 5 7242061] 6 72084262]1
4 5 6

FIGURE 6: A simple Ring List based on Reference Numbers
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In Figure 7 a ring structure based on Religion is shown.
all the'records with the same code are linked and the codes

available are also linked.

Religion] 1 Je 2 3 s 4 51— 1 _J
Code 1 Code 2 Code 3 Code 4 Code 5
Bailey I|. Gold Cards

l 1 4 2

Williamson) Herries

y
.Trenchard

FIGURE 7: A Ring List based on Religion

In.caées where several rings pass through each record, the
pointer maintenance required to maintain the desifea logical order
caﬁ be very complex and record pointérs are often recorded
'printinglbackwards to the previous.record in the ring, or fo the
. starting record of-éach ring. These cases are sémetimes known

as Coral ring structures[ll].

~ A ring structure can be very useful
as it allows the retrieval of records in one ring to be carried
out, branching where necessary round other rings of related

“information.

The main disadvantages with all forms of list organisations

_'involve the time taken for pointer maintenance and the space
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overheads required to record the pointers.

1.4 TREE STRUCTURES

Tree structures are similar to dictionaries as they are
usually used to provide key to address transformations. In
Figure 8 a symbol tree.structure is shown. This structure is
formed from the student Réference Numbers, and the leaf nodes
of each branch contain the address.of the record represented
by £hat branch. For example, the branch 7—2-4;2-¢-5—3
.provides the address (4) of the record %242¢53, whéreas the
branch 7-2-4-2-g-6-1 provides the address of the record
7242p61. |

o3
I I |
(1) (2) (3) (4

7
(6)

1 2
|- |
4 4
I | .
2 2 : )
. | é.
1 _
L TN,
| ./,/”|\\\\\ // \\
@ 1 2 % 2
Y

(5)

FIGURE 8: A Symbol Tree Structure based
Co on the Reference Number
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Directory tree structures can be useful in cases where
dictionary tables are too large to be held in core.--Consider
the dictionary table shown in Figure 9. This tabie.can be
divided into three smaller dictionary tables, also shown,

fdrming what is known as a directory tree.

7142129 |1 Dictionary Table
72420351 | 2 .
7242852 |3
724253 | 4
7242061 |5
7242062 | 6
b’———"__* 7142129 |1
714212¢ |
7242@51 | ]
i 7242951 |2 |
7242@52 |3
7242@53 | 4
7242¢61 | 5
7242062 | 6

FIGURE 9: A Dictionary énd a Directory Tree
Structure based on Reference Numbers

In this case the first two digifs of the Reference Number
have been used to provide the tree levels. 'Uéing the first two
and the last two digits, the dicﬁionary table can be divided

'furﬁher, giving the three level directory tree shown in Figure 1.

------- ' 7142129 |1
-

714212¢ :
17242051 | | o o 7242851 | 2
— 7242052 | 3
7242¢51 | 7242053 | 4

72420861
\\\\\\\\’ 7242061 | 5
7242062 | 6

FIGURE 1@: A three level Directory Tree
: Structure based on Reference
Numbers
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The minimisation of the search time required to locate a
specified record is one of the problems encéuntered with all
forms of tree structures. The most commonly used methods are
the sequential scan and the binary search, although various °

other methods can be used[31].

" The file organisation techniques discussed in this
Appendix do not form an exhaustive list as many hierarchical
* data structures can be derived from each of the basic methods
described. A considerable amount of literature aboﬁt organi-
sation techniques and search strategies is available and both

Roberts[31] and Climenson/®’ contain good bibliographies on

this topic.
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BCRS .... BEDE COLLEGE RECORD SYSTEM

SYSTEM REPORT and USER'S MANUAL

ABSTRACT

Bede College Record System (BCRS) is a Data Management System
for recording and maintaining student records in data base

files. :

ThéISYStem consists of a suite of PL/1 (Programming Language 1)
prograumes designed to run on the NUMAC IBM 36@/67 computer
under MTS (Michigan Terminal System) in batch mode.

This report describes the system and provides a user's manual -
for those intending to use it. :



BEDE COLLEGE RECORD SYSTEM

CONTENTS

l. INTRODUCTION

2. AN OUTLINE OF BCRS

2.1 Terminology

2.2 The BCRS Programmes

2.3 The BCRS Data Files

2.4 BCRS Tape Formats

2.5 BCRS Tape Procedures
2.6 The Data Constants File

3. INFORMATION RECORDED

3.1 Record Card

2 Intelligence Test Scores

3 Implementation Restrictions
4 Default Field Settings

5 Data Checking Procedures

4. PROGRAMME OPTIONS

4.1 Programme Options .... programme R
2 Programme Options .... programme F
3 Programme.Options .... programme I
4 Programme Transactions .... programme D

5. THE OPTION PARAMETER CARD
6. DATA PREPARATION FOR PROGRAMME R
7. DATA INTERCHANGE PROCEDURES AND SCHEDULES

Appendix 1

1.1 Bede College Personal Record Card (1972)
1.2 Course Results
1.3 D.E.S. Form 3g T.T.

 Appendix 2 BCRS DATA CARD FORMATS

2.1 Record Admissions .... card format

2.2 Record Updating .... card format

2.3 Intelligence Tests .... card format

2.4 Withdrawals .... card format

2.5 Course/Subject Changes .... card format

Appendix 3 D.E.S. DATA INTERCHANGE CARD FORMATS

3.1 Card Output .... admissions

3.2 Card Output .... withdrawals

3.3 Card Output .... change of course/subject
3.4 Card Output .... re-admissions

3.5 Card Output .... end of course

Appendix 4 BCRS EFROR/WARNING MESSAGES

Appendix 5 CODE LISTINGS

5.1 Authority/Country

General Codes

Qualification Codes adopted by the College
Subject Codes adopted by the College
A'level Codes and Corresponding Card Columns

Other Relevant Quallflcatlon Codes

e e e o o
oI

Page

19

15

24
44
45

49

59

69

79
86



1. INTRODUCTION

Bede College Record System (BCRS) is a computer based Data
Management System for recording and maintaining student records
in Data Base files.

The information forming a student record is taken from the Bede
College Personal Record Card, and this information together with
the results of several Intelligence Tests undertaken by the
students is recorded in a file corresponding to the year of
admission of the student to the College.

The BCRS suite of programmes provides a Data Management System
for the establishment and maintenance of the Data Base files,
and for the Data Interchange System between the College and the
Department of Education and Science at Darlington.

Facilities are also included for providing frequency tables on
much of the information recorded within the files, and on the
results of the Intelligence Tests. Such tables may be obtained
for the whole population of any specified file, or for a wide
range of subsets of that population as selected by the user.

The programmes and data files forming BCRS are stored on Magnetic
-Tape. The programmes are written in PL/1 (Programming Language
1) , and designed to run under MTS (Michigan Terminal System) in
batch mode. In order to understand how to use these programmes
it is essential that the user has some knowledge of BCRS and the
MTS Command Language. This report outlines BCRS. For a
knowledge of the Command Language reference should be made to

the following documents available from the Computer Unit Reception:

1. NUMAC Users Manual, MTS Section

2. NUMAC Programming Notes 9, 23 and 33



2. AN OUTLINE OF BCRS

Before discussing BCRS let us first define some of‘the'terminology

which will be used.

' 2.1 TERMINOLOGY

1. MTS FILES

2.. LINED FILES

'3, SEQUENTIAL
LINES .

- 4, PRIVATE FILES

5. TEMPORARY
- FILES

" 6. PUBLIC FILES

In MTS a file is an area of computer storage
named by the user. There are two kinds of
files classified by their organization....

l. LINED FILES
2. SEQUENTIAL FILES-

All MTS files regardless of their organization

belong to one of three types....

1. PRIVATE FILES
2. TEMPORARY FILES
3. PUBLIC FILES

A Lined file consists of an ordered set of zero
or more lines, each line capable of containing
from 1 to 255 characters. A line number is
associated with each line, thus giving access
to individual lines. )

A Sequential file consists of a sequence of
records each capable -of containing from 1 to
32767 characters. Such files may only be
accessed sequentially. :

Private files, otherwise known as USER FILES or
PERMANENT FILES, must be created and destroyed
explicitly by the user. Such files will after
they have been created remain 'in the system
until they are destroyed. Their names may
consist of from 1 to 12 alphanumeric characters
(i.e. characters in the range A to Z and @ to 9).

Temporary files are sometimes known as SCRATCH
FILES, and they are in existence only for the
duration of time that the user is active on the
system. They are automatically created by the
system as LINED FILES the first time they are
mentioned and are similarly destroyed automati-
cally by the system when the user Signs Off.
They may be created and destroyed explicitly . in
the same manner as Private files.  The first
character of a temporary file is always the
minus sign which must be followed by from 1 to
8 alphanumeric characters. :

Public files are sometimes known as LIBRARY
FILES and are systems files available to all
users. The first character of their names is
always an asterisk and they may be accessed by
any user but not modified.



7. PSEUDO-DEVICE In MTS the input and output units (i.e. card

' NAMES readers, card punches, line printers and others)
are known as devices, These devices are
assigned names known as Pseudo-device names.
Later we shall see where MTS uses pseudo-device
names. The first and last character of a
pseudo-device name is always the character

asterisk.

8. READ/WRITE These are part of the Magnetic TAPE STATION or

' HEADS TAPE DECK used to READ (i.e. sense the magnetisa-
"tion of) the tape, and WRITE onto (i.e. magnetise)
the tape. ‘

9. BLOCKS . These are magnetised areas of magnetic tépe.

They may be DATA BLOCKS or TAPEMARKS. Data
blocks contain information (programmes and
data) , while tapemarks serve to delimit groups
of related data blocks.

1. GAPS Gaps are unmagnetised areas of magnetic tape
separating blocks. The initial gap on the tape
is known as BT (Beginning of Tape) and the final
gap is known as ET (End of Tape).

2.2 THE BCRS PROGRAMMES

The programmes which form BCRS are known as R, F, I and D, see
'Figure. 1, page 7. .Programme R is the main programme and is
responsible for the establishment and maintenance of the data base
files. - This programme provides the user with a series of OPTIONS
each performing one or more tasks in the Data Management System.
Programme R is the only programme in BCRS which allows the user to
alter or update records within a specified file. When this has
been done, however, the new updated file CANNOT be copied back to
its original block on the tape since this would most certainly
partially erase the following blocks. How this problem is over-
come is discussed in 2.5, page 5,

When card output for the Data Interchange System is required,
programme R establishes a TRANSACTION FILE containing the D.E.S. Nos.
and the required interchange transactions. This Transaction file
is used together with the specified records by programme D and card
output for D.E.S. produced.

Programmes F and I which produce frequency tables also provide the
user with a series of options. Programme F handles the record
information, and programme I the Intelligence Test information.
These programmes, like programme D, have read-only access to the
data files, i.e. they can read the files but not modify them.

When running one of the BCRS programmes R, F or I, the user may
select any number of options by providing as input an OPTION
PARAMETER CARD. This card which is explained in Section 5 informs
BCRS which data file is to be used and which option is requested.

It also contains several control PARAMETERS required by the selected

option.



With programme R this card may be followed by records or amendments
depending on the selected option, and as a title to the output
listings for all options BCRS will provide a verification of the
;nformat1on appearing on the Option Parameter Card.

The programme options available are discussed in Section 4.

2.3 THE BCRS DATA FILES

. BCRS data files contain the. records of the students admltted to the
College since 1969, The records are grouped in files corresponding
to the year of admission of the student to the College.

The records of students who withdraw from the College are maintained
. and the reason for withdrawal recorded. If a student who has

withdrawn is then re-admitted in a subsequent year, a new record is
established in the file corresponding to the year in which the
student was re-admitted.

The files are organized sequentially and the information recorded
in each record is discussed in Section ‘3.

2.4 BCRS TAPE FORMATS

'Although BCRS is stored on Magnetic Tape, the system is designed to

use MTS disc files. This means that before using BCRS the required
.information (programmes and data flles) must be copied from the tape
to disc files. -

Two copies of BCRS are kept on separate tapes. To run the system
we must first MOUNT the most up-to-date tape, further discussion on
this is given in 2.5. When the tape has been mounted the read/
write heads of the tape deck will be in the position BT, see figure
3, page 9. We can now copy the required blocks. of information

. from the tape into MTS files. Programmes should be copied to MTS
Lined files, but data blocks MUST be copied to Sequential files
since each record is greater than 255 characters. In either case
Temporary files may be used.

When BCRS was. established on tape the information (programmes and
data files) were grouped into blocks. This grouping represents the
format in which the tape data blocks are to be interpreted as
log1ca1 ‘records, and the logical records as file lines or physical
records (and vice versa). As this grouping differs between the
programme blocks and the data file blocks, we must ensure that the
correct unblocking procedure is specified before attempting to read
from the tape, and that the correct blocking procedure is spec1f1ed
"when wr1t1ng to the tape.

The format of the tape blocks may be specified either when the tape
is mounted or later by use of the Carriage Control Codes SRL, REC

and LRC.



The following table gives the parameters required in the mount
command to specify the format of the tape blocks:

Programme block format Data file block format
Clg® or SIZE=8000 SIZE=2416
RECF=FB : RECF=F
LREC=80 : LREC=2416

Note that when specifying'the format for the programme blocks Cl@@
may be used. This is equivalent to 1¢@ card images, i.e. SIZE=
8¢72¢, RECF=FB, LREC=8@.

If the format has to be changed after the tape has been mounted,
the Carriage Control Codes in the following table should be used:

Programme block- format ' Data file block format
| SRL 8ggg | SRL 2416.
REC FB ' REC F
LRC 89 . b LRC 2416

The meanings of the mount parameters and the Carriage Control Codes
are as follows: . : : : _

SIZE and SRL : This. sets the buffer size, i.e. the maximum size of
a tape block. '

RECF and REC : This sets the tape format che; specifying Fixed-cr
Fixed Block records. : .

LREC and LRC : This sets the maximum 1ine or physical record length.

2.5 BRCS TAPE PROCEDURES

The two tapes containing the copies of BCRS were established with
the Volume Labels A and EEEEEB. We must allocate pseudo-
device names to these tapes when they are being mounted. Let us
assume that the pseudo-device names given to the tapes are *A* for
EEEE3A and *B* for EEEEE@B, and that- *A* is the most up-to-date tape.

. The following steps outline the tape procedures which should be
adopted in order to preserve the integrity of the system.

A. When updating files

1. Mount tape *A* specifying an unblocking format of Cl¢d,
and a read-only permit (RING=OUT). This ensures that
any attempts by the user to write to the tape will be
prevented by the computer system. '



"2, Copy the réquired programme blocks from the tape to
MTS disc files.

3. Change the unblocking  format by use of the Carriage
. Control Codes SRL, REC and LRC to enable data file
blocks to be read.

4. Copy the required data file blocks to MTS SEQUENTIAL
disc files.

.5, Perform task(s).

6. Mount tape *B* specifying a blocking format of SIZE=
2416, RECF=F and LREC=2416, and a read/write permit
(RING=IN) . This allows the user to read from or
write to the tape.

7. Copy the data files to tape *B* from either the MTS
disc files or from ¥*A¥%,

8. Rewind and dismount the tapes *A* and *B*,
It should now be noted that the most up-to-date tape is tape ¥*B*,
B.. When not updating files

When not updating files the MTS disc files used need not be
copied back to the tape. The steps now become 1 to 5 as in
case A above, and finally step 6 as:

6.  Rewind and dismount tape *A¥*,
" These procedurés are given diagrammatically in Figure 2, page 8.

- In adopting these procedures the user always ensures that one copy
of BCRS is always safe from accidental destruction or erroneous
update. The programmes and data files can be re-restablished from
cards since all card input records and amendments are kept, but
this is an expensive and time consuming process.

2.6 THE DATA CONSTANTS FILE

‘The Data Constants file contains codes and tables required by
‘certain of the options in programmes R, F and D. The format
of the file blocks correspond to those of the programme blocks
“(i.e. Cl¢gg), and the file contains the following information:

1. The Authority/Country Names and their corresponding codes.
2.- The General codes.
3. . The A'level codes and their corresponding Form 39 T.T.

card columns.
4.. The Tables of Norms for College Students.

This file should be copied from tape to an MTS Lined file and
made available to those BCRS programmes which require it.
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3. INFORMATION RECORDED

The information recorded in BCRS consists of items taken from the
Bede College Personal Record Card and the results of several
Intelligence Tests undertaken by the students at the College.

Much of the information at present recorded was not available for
the years prior to 1972. Such items have been marked '*' in the
following listing. Items marked '+' signify that the codes
recorded are different prior to 1972. The codes adopted are
listed in GENERAL CODES, Appendix 5.

3.1 RECORD CARD {No. of characters)
Name 40
D.E.S. No. _ 8

1. GENERAL AND DEMOGRAPHIC

Sex

Title

*Original Surname if different 1
Date of Birth

*Date of Birth Certification

Marital Status

*Classification of Area: Region
+Classification of Area: Settlement

Position in Family
+Classification of Parent/Guardian Occ.
+Student Occupation

Over 25 Occupation
+Religion

Confirmed (or equivalent)

Year Confirmed

*Authority or Country 1
*Authority or Country Number

Teachers' Training: From date

To date

CARON HikE bR NN

2. PREVIOUS EDUCATION

No. of School Attended
School Code
School Attendance Dates: From (year)
' To (year)
‘No. of Qualifications recorded
Qualifications:
Year of Examination
Type of Examination
Subject Code
Grade
Pass/Fail
*University/College attended:
For degree study 2x21
Full/Part time 2x 1
From date 2x 6
To date 2x 6

R WWN DN
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(No. of characters)

*University/Other Body:

Degree Awarding Body ' 2x21
Title of Degree 2x 3
Hons/Pass 2x 1
. Class/Division 2x 3
Main Subjects - 2x36 .
. Date of Award . 2X 6
*Excepted by A.T.0, from Examination
*Diploma in Art and Design 3¢
*Diploma in Art and Design Confirmed 1
*National Diploma in Design Confirmed 1
*Other Art Qualifications 2x39
*Other Art Qualification Codes 2x 4.

DETAILS OF COURSE

Length of Course
Main Subject Code
2nd Prov. Subject Code
*Details of Course:
Year of Student's Course-
Repetition
Date Student's Year beglns
Expected End of Student s Course
: A.T.0. Apnroved
*Scope of Training:
' ' 5 to 7
7 to 9
9 to 11
11 to 13
Over 13
Mentally Handicapped
Not yet decided
*No. of Subjects:.
Main Subject
Subsidiary Subject
- Undecided .
Subject Codes:
' Main Subject -
2nd Prov. Subject
*Postgraduate Courses
*B.Ed. Course

HER HEEERRE R dHH WWwH

W Ww

COURSE RESULTS

Since the structure of the Courses offered by the College

is continually changing, the course results are not recorded
in any fixed format. Each field appearing in the section
COURSE RESULTS is given a field label (see COURSE RESULTS,
Appendix 1). These .labels are recorded, and the informa-
tion to which they refer is recorded in the ANNUAL PROGRESS
VECTOR." _

FINAL RESULTS

Teachers' Certlflcate
Wing Science
B.Ed.

-

11



(No. of characters)

6. ADDITIONAL INFORMATION

Date of Withdrawal
Reason for Withdrawal
Subsequent Career

= o)

3.2 'INTELLIGENCE TEST SCORES

l. RAW SCORES

A Study of Values
The Dogmatism Scale
A.H.4

P.F.1l6

2. STEN SCORES

The Sten scores as calculated from the
P.F.l6 scores

3.3 TIMPLEMENTATION RESTRICTIONS

- The following implementation restrictions have been imposed
to reduce storage requirements: :

l. School Type. The maximum number of School Codes and
School Attendance Dates recorded in any one record
is 1p@.

2. Qualifications. The maximum number of qualifications
" recorded in any one record is 34.

3. Annual Progress Vector. In any one record the maximum
size of the Annual Progress Vector is 882 characters
and the maximum number of Field Labels allowed is

- 1g¢ (Al to Algg).

4.  Details of Course. In any one record a maximum of 4

' complete entries may be recorded in this section.
The first entry will contain the Details of Course
on admission. New entries arise when the student
changes course or changes subjects and the last
entry will be continually overwritten every time
this limit is exceeded.

3.4 DEFAULT FIELD SETTINGS

Students who are over 25 on admission and who have no entry
in the section marked Over 25 Occupation will be recorded as
'‘other', i.e. code 9.

Any entry recorded in this section by students who are under
"25 on admission will be reset to blank.
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3.5 DATA CHECKING PROCEDURES

When reccrding the data in a student's record, BCRS will check
several of the data items to ensure that the value of the item
recorded is 'reasonable'.

If the value is not reasonable an error message will be printed
and the user must correct as many as possible of the item values
-in error. This can be done by using programme R option 9, or
by re-establishing the file from data cards once the errors have
been corrected

The items checked and the corresponding error messages are given
below: . :

RECORD DATA
AGE : (message: D.E.S. NO. .AGE CHECK, RECORDED AS xx)
' The age recorded xx 1s less than 17 or greater
than 6@.
. SEX : (message: D.E.S. NO. ERROR RETURNED .... SEX)

The Sex code recorded is neither 'M' nor 'F'.

MARITAL STATUS

The code recorded for Marital Status lies
outside the range 1 to 3 inclusive,

RELIGION : (message: D.E.S. NO. ERROR RETURNED .... RELIGION)
e ' The code recorded for Religion lies outside the
range 1 to 5 inclusive, or 1 to.6 inclusive for
those admitted prior to 1972,
SETTLEMENT : (message: D.E.S. NO. ERROR RETURNED ....
SETTLEMENT)
The code recorded for Settlement lies outside
the range 1 to 6 inclusive, or 1 to 4 inclusive
for those admitted prior to 1972,

REGION : (message: D.E.S. NO. ERROR RETURNED .... REGION)
The code recorded for Geographical Region lles
outside the range A to K inclusive.

PARENT/GUARDIAN : (message' D.E.S. NO. ERROR RETURNED .... PARENT/

and STUDENT GUARDIAN OCCUPATION)

OCCUPATION (message: D.E.S. NO. ERROR RETURNED .... STUDENT

(message: D.E.S. NO. ERROR RETURNED .... MARITAL
STATUS)

OCCUPATION)
The code recorded for Parent/Guardian Occupation
or for Student Occupation lies outside the range

.1 to 5 inclusive or 1 to 6 inclusive for those
~admitted prior to 1972, In the rase of the
Student Occupation a code of ' ' (blank) is

acceptable.
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OVER 25 : (message: D.E.S. NO. ERROR RETURNED .... OVER

OCCUPATION 25 OCCUPATION)
The code recorded for the Over 25 Occupation
lies outside the range @ to 9 inclusive, but
a code of ' ' (blank) is acceptable.

FAMILY POSITION

(message: D.E.S. NO. ERROR RETURNED .... FAMILY

POSITION)
The code recorded for Family Position records
the student as the 'n'th child in a family of
'm' where 'n'-is greater than 'm’'.

START DATES : (message: D.E.S. NO. ERROR RETURNED .... START
: DATE CHECK)
The date recorded for Teacher Training (From)
does not correspond to the date given in
Details of Course (Date student's year begins).
AUTHORITY/ : (message: D.E.S. NO. ERROR RETURNED ....
COUNTRY NO. : ' AUTHORITY/COUNTRY NUMBER)

The code recorded for the Authority/Country
Number (Type of Student) lies outside the range
1 to 5 inclusive. ' -

INTELLIGENCE TEST DATA

Each.Intelligencé Test score is checked to ensure that it lies
within the acceptable range for that test. If it falls outside
that range one of the following error messages will be printed:

D.E.S. NO., ERROR RETURNED FOR VALUES SCORE k
D.E.S. NO. ERROR RETURNED FOR D.SCALE SCORE
D.E.S. NO. ERROR RETURNED FOR A.H.4 SCORE k
D.E.S. NO. ERROR RETURNED FOR P.F.16 SCORE k

The STEN SCORES will only be calculated- if ALL the P.F.1l6 scores
lie within the acceptable ranges.

If an item in error cannot be corrected the checking procedures in
the subsequent options which refer to this item will raise either

a CLASS E or a CLASS F error/warning, see BCRS Error/Warning Messages,
Appendix 4.
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4. PROGRAMME OPTIONS

This section outlines the Programme Options provided by the

programmes R, F, I and D. The Options may be summarised as
follows: '
PROGRAMME R

‘OPTION Admission of records to BCRS.

1
2 Input of Intelligence Test records.
3 Annual Record Update. Transaction file
: .established for those leaving.
4 Set Withdrawal Code. Transaction file
* established for withdrawals
5 MAdmissions listing for D.E.S.
6 File and Record Listings.
7 Late admissions: i.e. transfers from
other Training establishments.
Transaction file established for late
: admissions.
8 Change of course/subject. Transaction
file established for a change of course/subject.
9 Record field alterations. Specified
record print routine. '
1p Transaction file established for Admissions.

PROGRAMME F
OPTION 1 General Information Frequency Tables.
.2 Interrogation Routines with Optional
- Frequency Tables.
PROGRAMME I

OPTION 1 1Intelligence Test totals, means and
standard deviations.

2 Intelligence Test Frequency Tables.
3 1Intelligence Test file and record listings.
4 Interrogation routines.

-PROGRAMME D

NO OPTIONS are available with programme D. The required
Transactions are established in the Transaction
File by Options 3, 4, 7, 8 and 1@ of programme
R.

BCRS allows the user to select any number of options and to process
more than one data file during the execution of programmes R, F or

I. To do this an OPTION PARAMETER CARD is required, the exact
format of which is given in a later section. This card notifies
BCRS which file(s) to use, which option(s) are requirad, and provides,
where required, specific PARAMETERS for that option.
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4.1 PROGRAMME OPTIONS .... PROGRAMME R

‘The options provided by programme R provide facilities for
establishing and updating the data files, and for preparing the
Transaction File for programme D which produces the Data Inter-
‘'change card output for D.E.S. In many cases these options
require data cards on which will be punched either records to

be established, or amendments and updates to be added to records
already in existence. These cards should always be arranged in
ascending order of D.E.S. No., since this will provide quicker
‘access time when searching the file(s) for the specified record.
. The end of such data decks should be terminated by a card having
. '**%%kkk%*! punched in columns 1 to 8.

OPTION 1l: Admission of records to BCRS

" This optlon is used to establlsh a file of student records in
the Data Base.

On. admission a student's record which comprises information from
.sections General and Demographic, Previous Education and Course
Details, should be punched on cards in the format given by RECORD
ADMISSIONS .... CARD FORMAT, Appendix 2. '

détion 1 will now transfer this information to BCRS data files

. and in so doing establish a record for each student. All records

must be processed by this option for until this has been done they
will not exist in BCRS and any reference to such a record will
‘result in a CLASS C error/warning messagde.

‘Due to an Implementation Restriction (see page 12) students who
are recorded as having more than 1@ school attendance codes or
‘more than 3@ qualifications will raise a CLASS Q error/warning
message. Only the first 1@ school attendances and the first 3¢
qualifications will be recorded, and in such cases, particularly
with the qualifications, the user should ensure that the most
1mportant quallflcatlons are recorded first.

- There are no parameters required by this option.
OPTION 2: Input of Intelligence Test records

This option is responsible for the input of the Intelligence Test
results and their association to their corresponding records in
‘BCRS. .

The Intelligence Test information should be punched on cards in

‘the format given by INTELLIGENCE TESTS .... CARD FORMAT, Appendix
2. - Only records which have a result for all the tests should be
‘coded. These results will now be recorded in their corresponding -
records, and the STEN scores are also calculated and recorded for

the P.F.16 scores.

All Intelligence Test scores must be processed by this option. If
this is not done then BCRS will record that the student (s) have no
Intelligence Test information which will raise a CLASS L error/
warning message in subsequent options.
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If a D.E.S. No. given with an Intelligence Test record cannot be
associated with any D.E.S. No. in the specified file a CLASS C
error/warning message is given.

jThe pérametérs required for this option are YT and NITT.

OPTION 3: Annual Record Update _
Transaction File established for those leaving

This option is used for the Annual Updating of the record and for
the preparation of the Transaction File (for programme D) for those
who have completed their courses and are leaving.

The information to be added to the records should be prepared on
cards observing the general formatting rules given in RECORD
UPDATING .... CARD FORMAT, Appendix 2.

If a D.E.S. No. given with a set of information is not found in the
specified file a CLASS C error/warning message is given.

Due to an Implementation Restriction (see page 12) the maximum size
of the Annual Progress vector is 8@2 characters and if this limit
is exceeded a CLASS P error/warning message -will be given.

Students are recorded as leaving when the year of update is equal
to the coursé length, The additional information for students who
‘are leaving should be punched on cards in the format given by Rule
8, RECORD UPDATING .... CARD FORMAT, Appendix 2. If the parameter
. DES is specified the Transaction File for programme D will be pre-
pared for these students.

If an update is attempted with a year of update greater than the
course length a CLASS H error/warning message is given. With

students progressing to a fourth year the length of course will
be altered appropriately; and a CLASS R error/warning message given.

The parameters required for this option are VP and DES.

OPTION 4: Set Withdrawal Code -
Transaction File established for those withdrawing

This option is used to record that a student has withdrawn from the
College, and for the preparation of the Transaction File for such

an event.

When a student withdraws from the College, BCRS will record the
reason for withdrawal and the date of withdrawal. Codes for the
reasons for withdrawal are given in WITHDRAWAL CODES, Appendix 5,
and the format in which the information should be punched is given
by WITHDRAWALS .... CARD FORMAT, Appendix 2.

If the D.E.S. No. given.is not found in the specified file a CLASS C
error/warning message will be given. If the parametcr DES is
specified the Transaction File for programme D will be prepared.

The parameters required for this option are VP and DES.
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OPTION 5: Admissions listing for D.E.S.

This option is used to provide the listing of admissions required
‘by the Teachers Training Section at D.E.S.

The listing produced by this option includes only students whose
D.E.S. No. (year) corresponds to the year in which their course

started. Students who have been admitted by D.E.S. in previous
.years will raise a CLASS N error/warning message.

“The listing gives D.E.S. No., Name, Type of Student, Date of Birth,.
From and To dates, and Degree Titles and Awarding Bodies where
applicable. This list is in alphabetical order within Type of
Student.. '

'Iffthe length of course is in error, a CLASS D error/warning
message is given and the course length assumed to be 3 years.

' There are no parameters required for this option.
OPTION 6: File and Record Listings

This option is used to produce listings of students 1nc1uded in
. specified file(s).

.The listings produced by this option depend on the value of the
parameter PI, For details see THE PARAMETER PI IN PROGRAMME R,
~page 27, .

_The,parameter PI is required for this option.

ﬂOPTION f:. Late admissions, i.e. transfers from other Training
' : establishments .
Transaction file establlshed for late admissions

This option is used to establish a record in a specified file for
Late Admissions to the College, and for preparing the Transaction
File for programme D.

"~ This option allows the user to establish a record in a specified
BCRS data file for students who are admitted to College after term
has .started. If the parameter DES is specified a re-admission
transaction is established in the Transaction File for programme
D, since in such cases the student has to be admitted to BCRS but

re-admitted for D.E.S. purposes.

The student's record should be punched on cards in the format given
by RECORD ADMISSIONS .... CARD FORMAT, Appendix 2. The record(s)
will be added to the end of those already existing in the specified

file..
.The parameter DES is required for this option.

OPTION 8: . Change of course/subject
Transaction File established for changes of course

ThlS ‘option is used to record that a student has changed course or

changed subject and to provide the necessary transaction in the
Transaction File for programme D.
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Throughout the year several students may change their courses or
their subjects, thus providing another line in the section DETAILS
OF COURSE. This option is used to record this change, and the
information should be punched on cards in the-format given by
COURSE/SUBJECT CHANGES .... CARD FORMAT, Appendix 2. Provided
there is sufficient space in this section, BCRS will record these
details, but if the section is already full the previous entry
will be overwritten, see Implementation Restrictions, page 12.

If a D.E.S. No. given with this latest entry to the course details
cannot be found in the specified file a CLASS C error/warning
message is given.

The parameters required for this option are VP and DES.

OP'TION 9: Record Field alterations _
Specified record print routine

This option can be used to alter a specified field within a given
record, and to provide a full print of any specified record.

To use this option the user should be familiar with the PL/l1 GET

DATA instruction, see IBM PL/1 Language Reference Manual C28-82(¢l1,page
1ge 461, This option is extremely useful for making small alter-
ations to specified records, for example if a student were to marry
during his course then this option allows the field of Marital
Status to be updated in that student's record. To make such an

" alteration we have to know the Identifier (Fully Qualified) -of the
field we propose to alter. These are listed below for the main

record fields: :

Identifier (Fully Qualified): " Record Field.
RECORD .NAME ) Name

RECORD.DESNO . D.E.S. No.

RECORD .GENERAL.SEX . . . Sex

RECORD.GENERAL.REL ~ Religion
RECORD.GENERAL.SET . . " Settlement code
RECORD.GENERAL. REG , Geographical region
RECORD.GENERAL.MART - Marital Status
RECORD.GENERAL.POCC . Parent/Guardian occupation
RECORD.GENERAL.SOCC : . ©" Student “occupation

" RECORD.GENERAL.OV25 . - Occupation if over 25
RECORD .GENERAL .CONF o . Confirmation
RECORD.GENERAL.YC : Year confirmed
RECORD.GENERAL.TITLE : : Title o
RECORD.GENERAL.FPOS = ' Position in family
RECORD.GENERAL .DOB - _ Date of Birth
RECORD.GENERAL.DOBC C . Date of Birth certificate
RECORD.GENERAL AUTH . -Authority/Country
RECORD.GENERAL.AUTHNO - Authority/Country number
RECORD.EDUCATION, SCHNO : - No. of schools recorded
RECORD.EDUCATION.QUALNO ' - No. of qualifications recorded
RECORD.COURSE.LEN , Course length
RECORD.FINALS.TC ' o Teacher's Certificate
RECORD.FINALS.WS U Wing Science
RECORD.FINALS.BE _ - BJ.Ed. . .

" RECORD.FINALS.SUBCAR ) - Subsequent career



The general form for making an alteration.is:
identifier(fully qualified)='new value'

and to take an example let us alter the Marital Status of a student
whose D.E.S. No. is 'D.E.S. No.', from single i.e. code 1, to
“married i.e. code 2. We would prepare the following data card:

D.E.S.No RECORD.GENERAL.MART='2"'
+ 4 | 4
col(l) space space

- Note that the character ';' is required as a terminator, terminating
the list of alterations made to any one D.E.S. No.

Thé use of this option to provide a full print of a specified record
is ‘described in THE PARAMETER VP IN PROGRAMME R, page 28.

If . the D.E.S. No. given cannot be found in the specified file a
CLASS C error/warning message is given.

The parameter VP is required for this option.
"OPTION 1@: Transaction File established for Admissions

This option is used to prepare the Transaction File for programme D
for student admissions. :

‘Students in the specified file whose D.E.S. No. (year) does not
correspond to their year of entry to the College are not included
and will raise a CLASS N error/warning message.

The:parameter DES is required for thlS option.

4.2 PROGRAMME OPTIONS .... PROGRAMME F

The frequency counts produced by the options in programme F will be
preceded by a list of the D.E.S. Nos. of those students included in
the calculations. If the number of students included exceeds 1@@@
this list is suppressed. The parameters ‘WRL and WCR are required
by all options in programme F,

OPTION 1l: General Information Frequency Tables

This option is used to produce ffequency tables of the following
items:

Age, over 25 and under 25 on admission
Sex

Marital Status

Geographical Region

Settlement Code

Parent/Guardian Occupation

Student Occupation

Occupation if over 25 on admission
Religion

School Type

Position in Family
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If the recorded 1tem(s) fall outside the permissible range a
CLASS E error/warning message is given and the item will be
ignored from the respective table. This message will also be
given for any student whose Position in Family is greater than
the 1gth child of 1g.

The parameters required for this option are WRL and WCR.
OPTION 2: Interrogation Routines with Optional Frequency Tables

ThlS option is used to provide a frequency count of the students
. who meet the requirements of a user REQUEST.

By the use of user REQUESTS a wide range of subsets of students
can be selected from the specified file. The REQUESTS should be
prepared .in the form described by THE PARAMETER REQUEST IN
PROGRAMMES F AND I, page 32. If the parameter FREQ is specified
the Frequency tables provided by Option 1 will be produced for
~the subset of students included in the REQUEST.

The parameters required for this option are WRL WCR, REQUEST and
"FREQ.,

4.3 PROGRAMME OPTIONS .... PROGRAMME I

As in programme F, if: the number of students included exceeds 1¢@@gg@
the list of D.E.S. Nos. is suppressed. The parameters YT, WRL
.and WCR are required by all options in programme I.

OPTION 1l: 1Intelligence Test totals, means and standard deviations

This option is used to provide totals, means and standard deviations
for the Intelligence Tests.

Students who have no associated Intelligence Test scores will raise
a CLASS L error/warning message.

The parameters requlred for this option are YT, WRL and WCR.
OPTION 2: 1Intelligence Test Frequency tables

This option produces frequency tables on the Intelligence Test scores
and the STEN scores. -

A CLASS F error/warning message will be given if the score recorded
for any test falls outside the permissible range, and the score will
be ignored in the frequency table for that test.

The parameters required for this option are YT, WRL and WCR.

OPTION 3: 1Intelligence Test file and record listings

ThlS option prov1des two print routines for the Intelligence Test
scores.

The form of the print routines provided by this option are described
.in THE PARAMETER PI IN PROGRAMME I, page 27.

The parameters required for this option are YT, PI, WRL and WCR.
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OPTION 4: Interrogation routines

- This option allows the user to select a subset of the population of
a specified file by giving a REQUEST in the same manner as option 2

programme F.

REQUESTS are described in THE PARAMETER REQUEST IN PROGRAMMES F AND
I, page 32, and the output produced includes totals, means, standard
deviations and frequency tables as provided by options 1 and 2.

The parameters required for this option are YT, WRL, WCR and REQUEST.

4.4 PROGRAMME TRANSACTIONS .... PROGRAMME D

Programme D is responsible for the punched card output for the Data
Interchange System. '

When card output is required the parameter DES shoild be specified

- in the relevant option in programme R. . This option will establish
. the Transaction File which records the D.E.S. Nos. and the required-
‘transactions. Programme D uses this information as data and
produces card output in the format specified by that transaction.

The transactions available are:

transaction @1 Admissions _
' 11 Change of course/subject, including the
extension to the B.E4. course

12 Withdrawals/End of course ) _ _
15 Re-admission, i.e. transfer from other
Training Establishments

If the user fails to specify the parameter DES, programme D will
print a CLASS B error/warning message and terminate. If a D.E.S.
- No. given in the Transaction File cannot be found in the specified |
file, a CLASS I error/warning will be printed and the transaction
ignored. Likewise if the transaction code is in error a CLASS J

error/warning will be given. '
TRANSACTION @l: .Admissions

Card output will be produced for the required students in the format
given in CARD OUTPUT ..., ADMISSIONS, Appendix 3. :

If the Authority/Country recorded in the record cannot be matched
with any appearing in the CONSTANTS file or if an A'level code
cannot be matched, a CLASS K error/warning message will be given.
The recorded item should be checked against those appearing in the.

constants file., '
'TRANSACTION 1l: Change of Course/Subject

Transaction 11 is used by D.E.S. to record that a student has changed
his course/subject. B .

The format of the cards produced is given in CARD OUTPUT .... CHANGE
OF COURSE/SUBJECT, Appendix 3. |
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TRANSACTION 12: Withdrawals/End of Course

‘This transaction is used by D.E.S. to record that a student has
withdrawn from the College or has completed his course and left.
- The card output produced is described in CARD OUTPUT .... WITH-
- DRAWALS, and CARD OUTPUT .... END OF COURSE, Appendix 3.

TRANSACTION 15: Re-admission

This transaction is used by D.E.S. to record that a student is to
‘be re-admitted. The format of the output is given in CARD OUTPUT
+«+s RE-ADMISSION, Appendix 3. ’

After each transaction has been completed a CLASS O error/warning
message is printed. This monitors the transactions as they are

‘executed and enables the user to locate subsequent errors should

they arise. :
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THE OPTION PARAMETER CARD

The OPTION PARAMETER CARD is vital to BCRS. By means of this
card the user informs BCRS of the option(s) he requires and the
data file(s) he wishes to use. - For every option an OPTION
PARAMETER CARD must be supplied containing the following infor-
mation: )

1. The name of the data file to be used with this
option.

2. The name of the file containing data constants.

3. The year of the data file. '

4. The number of the option required. -

5. Special parameters for this option if required.

6. A semicolon pbreceded by a space.

The name of the data file and that .of the file containing data
constants must not be greater than 8 characters, and must corres-
pond to the PL/1 file names associated with the MTS file names

on the £RUN card. This association informs BCRS of the data
file and the data constants file to be used in this option.

The year of the data file is only used for titles and where
several actual data files of different years have been combined
this field may be replaced by any four characters.

. The nﬁmber of the required option is checked against those

available for the programme being run, and if found to be in
error a CLASS A error/warning message is given,

Each option may or may not require certain parameters. The
TABLE OF PARAMETERS is given on page 25, and the remaining part

. of this section describes in detail the functions of these

parameters. If a parameter is not given when it should have
been, a default value is given and execution continues. The
TABLE OF PARAMETER DEFAULT VALUES is given on page 41. The
requested option, year of data file and the parameter specified
are printed as a heading to the output for that option.

:The OPTION PARAMETER CARD must always_bé terminated by a ';!

preceded by a space. If this is not supplied the computer
will print an error message and terminate execution at that
point, thus ignoring this and the subsequent options the user

" had requested.

The format of the OPTION PARAMETER CARD is as follows:

Field Columns
1 1- 8 = The name of the data file
2 1¢-17  The name of the data constants file
3 19-22 The year of the data file
4 24-25 The requested optioén
5 27+ Option parameter if any, terminated

by a semicolon preceded by a space
N.B. As no options are available with programme D, field 4

should be omitted. In programme I the data constants file
is not required and field 2 can be omitted.
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TABLE OF PARAMETERS

The following table lists the parameters required for each option.
These parameters must be specified on the OPTION PARAMETER CARD.

PROGRAMME | OPTION | . ... .. PARAMETER . .. ... . . .. ..

R 1

2 | YT | NTT

3 DES vP

4 DES VP

5

6 PI

7 DES

8 DES VP

9 | ve

1g DES
F WRL | WCR

2 WRL | WCR- [FREQ | REQUEST
I 1 | yr WRL | WCR

2 | vr 'WRL | WeR

3 |vyr PI WRL | WCR |

4 | yT WRL | WCR REQUEST
D DES

A parameter is
and where more
separated by a

The lengths of

specified in the format PARAMETER='PARAMETER VALUE'
than one parameter

space.

the PARAMETER VALUES are as follows:

YT ,NTT,VP,PI,WCR,FREQ

WRL :
REQUES
" DES -

is required they should be

1l character each.
3 characters

varying up to max of 4@® characters
' -8 characters
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_ THE PARAMETER YT IN PROGRAMMES R AND I

The Intelligence Tests are taken by all students when they are
admitted to the College. In subsequent years it may be possible
for the students to .take the same set of tests before leaving

the College, thus providing what is known as Longitudinal Data.

As BCRS provides storage for a second set of results, the user
must specify which set is to be considered. To do this the
.parameter YT (Year of Test) is used.

If the ?arameter YT='F' is specified, BCRS will use the set of
Intelligence Test results corresponding to the student's First
. year at College. ' '

If the'parameter YT='L' is specified, those results corresponding .
to the student's Last year at College will be used. '

'THE PARAMETER NTT IN PROGRAMME R

When the Intelligence Test records .are being associated with their
corresponding records in BCRS, the STEN SCORES are calculated and
recorded for the P.F.1l6 tests. BCRS provides two TABLES OF NORMS
FOR COLLEGE STUDENTS and either may be used to .calculate the Stens.
' The parameter NTT is used to inform BCRS which table to use.

If the parameter NTT='1' is-spécified, BCRS will provide the NORM
" table given on page 42. L

'If the parameter NTT='2' is specified, the NORM table given on
page 43 is provided.

[N.B. For.data files prior to 1973, NTT='1' was used. ]
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THE PARAMETER PI IN PROGRAMME R

The parameter PI - (Print Indicator) is used to. inform BCRS of the
~ print option required. The following print options are available:

 PI='1'
PI='2"
PI='3"
PI="4"

This will provide a full print of every record in the
specified file. The records will be printed in the
order in which they appear in the file. ‘Each record
will provide one page of output, and if this print
option is used the user should ensure that a suitable

output page limit is specified,

' A listing will be provided of the.D.E.S. Nos. of all
-students in the specified file. The D.E.S. Nos. will-.l

be printed in the order in which the records appear in
the file, An '*' will flag those students who are
recorded as having withdrawn from the College, and a

'+' those who have completed their courses and left.

This print option provides a listing in alphabetical
order of the names of all students in the specified.
file.. The D.E.S. Nos., Dates of Birth and From/To
dates are also printed. S : :

This print option lists the students in the specified
file alphabetically within Type of student within Main
Subject code. Students who have no Main Subject code
are listed separately. If the Type of student is
recorded in error a CLASS D error/warning message is
given. The corresponding D.E.S. Nos. are also printed
and students who have withdrawn or who have completed
their courses and left are not included.

THE PARAMETER PI IN PROGRAMME I

In programme I the parameter PI (Print Indicator) is again used to
inform BCRS of the print option required. Two print options are
provided and in each case the students included will be those who
have Intelligence Test data and who belong to .the subset (s) selected
by the WRL and WCR parameters. -The available print options are:

PI="'1"

PI='2"

This print option provides a full print of the recorded
Intelligence Test records and the corresponding Sten
scores for the P.F.1l6 tests. The records when selected
are printed in the order in which they appear in the
file. The corresponding D.E.S. Nos. are also printed.

This print option lists only the D.E.S. Nos. of those
students included in the selected subset(s). The D.E.S.
Nos. are listed in the order in which they appear in:the
file, _ i :
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'THE PARAMETER VP IN PROGRAMME R

. The parameter VP (Verification Print) is used if the user requires
verification of a particular update. In such cases a print will
be given of the whole record or merely that part of the record which -

was updated.
The parameter has two values:

VP='l'  i.e. a verification print is required, and
VP="'g' i.e. no verification print is required

If the parameter VP='l' is specified with Optioﬁ 3, the verifiqatibn-
print will consist of that part of the record just added (i.e. the
part corresponding to the year of update).“ J :

If the parameter VP='l' is specified with Option 4, the verification -
print will provide the date of withdrawal and the reason for with-
drawal. o :

If the parameter VP='l' is specified with Option 8, the verification
print will comprise . the new course details. -

If the parameter VP='l' is specified with Option 9, the verification
print will provide a full print of that record. Since Option 9
allows us to alter a specified field within a specified record and
if VP='1l' is specified, obtain a verification print of the whole
record, then by specifying the record but not specifying any parti-
cular field we can obtain a full verification print of that record.

' To do this the D.E.S. Nos. of those records to be printed should be
punched in columns 1 to 8 of the ‘card followed by a ';' in column
-1§, thus providing the data cards for Option 9.

- THE PARAMETER FREQ IN PROGRAMME F

The parameter FREQ may.be specified if the user wishes to produce
a set of Frequency tables for a given REQUEST. The tables
‘provided will comprise the same set as those produced for programme

F option 1. '

If the parameter FREQ='@' is specified, a list will be provided
of the D.E.S. Nos. of those students accepted by the REQUEST.

If the parameter FREQ¥'1' is specified, the list given above will
be accompanied by the set of Frequency tables for those students.
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THE PARAMETER DES IN PROGRAMMES R AND D

In programme R this parameter is used to inform BCRS that Data
Interchange card output is required, and that the 'PARAMETER VALUE'
is the name of the Transaction file on which the D.E.S. Nos. and
- transaction codes are to be written.

If no Data Interchange card output is requlred, this parameter
should NOT be specified.

In programme D this parameter is used to inform BCRS of the name
of the file which contains the D.E.S. Nos. and transaction codes
for the Data Interchange system. :

In both cases the file name must not be more than 8 characters and
must correspond to the name of the PL/1 file associated with the
MTS file name on the ERUN card.
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-THE PARAMETERS WRIL, AND WCR IN PROGRAMMES F AND I

Let us consider all the admissions to the College in any one year
“ds a SET of students. During the year several of the students
who were admitted may withdraw. This group we will consider as
- a SUBSET of the original set. Similarly, certain students will
complete their courses and leave the College before others. This
group forms yet another SUBSET within the original set. Thus
while students admitted in any given year are at the College, all
the students of that year belong to one of three subsets:

ﬁl.l Those

. that have withdrawn

'1.2 Those that are still at the College

1.3 Those that have completed their courses and left
| .

In programmes F and I the parameter WRL (Withdrawn, Remaining,
Left) allows us to consider any of the thTree subsets given above,
or any combination of them. If we wish to include a particular
subset we set the corresponding WRL field to 1. If we wish to
exclude a subset we set the field to g.

For-é*ample, WRL='1¢@"' would mean that we wish to include the -
AN subset of those who have withdrawn,

!
|

and exclude those who are still at
the College and those that have left.

o WRL='@1g' would mean that we wish to include only
h;' those who are still at the College

h ' and exclude the other two subsets.

e WRL='@@1' include subset 1.3, exclude 1.1 and 1.2

,!l WRL='1@1' include subsets 1.l and 1.3, exclude 1.2
i WRL='11@"' include subsets 1.1 and 1.2, exclude 1.3
! WRL='@11l' include subsets 1.2 and 1.3, exclude 1.1
i WRL='111' include subsets 1.1, 1.2 and 1.3

WRL="'g@@' exclude subsets 1.1, 1.2 and 1.3

Excluding the case WRL='@gp' there are seven groups we may consider.
Further subdivision is possible and programmes F and I allow us to
subdivide subset 1.1 by using the parameter WCR (Withdrawn Code
Required). If subset 1.1 is included by the WRL parameter, then
by setting WCR equal to an acceptable value corresponding to one of
the Withdrawal Codes (see GENERAL CODES, Appendix 5) we would
include only those who have withdrawn for the specified WCR reason.

For example, WCR='l' would mean that we wish to include those
" who have withdrawn for reason 1 only
- (i.e. due to unsatisfactory progress)
WCR="'2"

Likewise, transfer to another training establishment
- WCR='3"' health reasons
WCR='4"' death
WCR='5"' intercalation
WCR='9' 'any other reason

-\ fuf;her item has been included, namely:

B WCR='*' which means that we wish to include those
who have withdrawn for any reason.
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In some cases it may be interesting to know which students in a
set fall into the subset{s) not selected by the WRL parameter.
To include this we replace fields appearing as @ in the WRL
parameter with 2, the effect being that error/warning CLASS G
messages will be printed for the subset(s) of students not
included. ' :

It should be noted however that in time subset 1.2 will be.
absorbed into subsets 1.1 and 1.3, a process completed when the
last students admitted in a given year withdraw or leave the
College. Thereafter our subsets may be redefined as follows:

2.1 Those that withdrew
2.2 An empty or null subset
2 3 Those that completed their courses and 1eft

the that the default for the parameter WRL is the null set
WRL='0@@2"' .
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THE PARAMETER REQUEST IN PROGRAMMES F AND I

In programmes F (option 2) and I (option 4), the parameter REQUEST
allows the user to subdivide the subsets included by WRL and WCR
in a very powerful way. On receiving a REQUEST which takes the
form of a coded question the computer will search the recoréd
field(s) specified bv the REQUEST. If the REQUEST is true, this
record will be accepted; if not, then the record is rejected.

Let us consider three examples:

1. "How many Roman Caetholic students are over
21 and under 252"

2. "How many students under 21 are married?"

3. Select as a subset "those students who have
more than 2 A'level passes and an 0'level
pass in English Language or Mathematics"

In each case we are selecting a certain subset of students.
Selection may however involve one or more ITEMS. For example,
in the first REQUEST the ITEMS involved are Religion and Age,
while in the second the ITEMS are Marital Status and Age.

Considering the first example in detail we have to make three
tests:.

l.1 is the student Roman Catholic?
1.2 is the student over 217?
1.3 is the student under 257

Each of these tests forms what we call a SIMPLE REQUEST, which we
shall define as follows:

{SIMPLE REQUEST}=<S?ACE><ITEM NO.><PELATIONAL OPERATOR)><ITEM VALUE)
' {SPACE>

where <ITEM NO.)> is any acceptable ITEM NO corresponding to the
field required
" {ITEM VALUE) is any acceptable value for the ITEM NO.
{RELATIONAL OPERATORY> may be = (equal to)
"= (not equal to)
> (greater than)
~> (not greater than)
< (less than)
“¢ (not less than)

With reference to the table of ITEM NUMBERS, ITEMS and ITEM VALUES
(see page 39) we can now code our three SIMPLE REQUESTS as follows:

l.i 9=2{72){i.e. code for Religion equal to 2)
1.2 1>21 (i.e. age over 21)
1.3 1<25 (i.e..age under 25

[Note that the ITEM VALUE of the SIMPLE REQUEST 1.1 is followed
immediately by the year in brackets. This overcomes the problem
created by recording different codes in different years and must
also be included with ITEM VALUES correspondlng to REQUESTS
involving ITEM NOS. 4 6 7,9,36 and 4¢ 1
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We now have three coded SIMPLE REQUESTS which must be combined to
form the required REQUEST. In terms of our previous definition
let us define a REQUEST as:

{REQUEST>=<{SIMPLE REQUEST)><LOGICAL OPERATOR><{REQUEST> | <{SIMPLE
REQUEST><TERMINATION> :

where LOGICAL OPERATOR may be & (and)
| (or)

Using this definition we construct our fully coded'REQUEST as:

REQUEST=' 9=2(72) & 1>21 & 1<25

In example two there are two ITEMS to be considered, Marital Status
and Age. The SIMPLE REQUESTS are: '

2.1 1is the student married?
2.2 1is the student under 21?

These we would code in the same manner as before, giving

2.1 3=2 (i.e. Marital Status equal to 2)
2.2 1<21 (i.e. Age less than 21)

which we combine to give the fully coded REQUEST as:

REQUEST=' 3=2 & 1<21 '

Before considering further examples let us state the syntax of a
REQUEST as:

{REQUEST>=<{SIMPLE REQUEST)><LOGICAL OPERATOR)Y<REQUEST)» | <SIMPLE
REQUEST ><{TERMINATION>

{LOGICAL OPERATOR>= & |

{SIMPLE REQUEST >=<{SPACE><ITEM NO.><RELATIONAL OPERATOR><ITEM VALUE>

{SPACE>
{ITEM NO.)>=any acceptable ITEM NO. corresponding to the field required
{RELATIONAL OPERATOR)= = | ™= | > | ™ | < | ™

<{ITEM VALUE)>=any acceptable value for the ITEM NO.

The construction of a REQUEST must correspond to the syntax stated
above.

Let us consider further examples:

4. Select the subset of students who are "over 25,
single or married, and who are not Roman Catholics".
REQUEST=' 1>25 & 3=1 | 3=2 & 97=2(72) °

5. Select the subset of students who are "single,
over 21 and female".

REQUEST=' 1>21 & 3=1 & 2=F '
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6. Select the subset of students who are "the
fifth child in a family of six",

REQUEST=' 13=@5@6 °

7. "How many female students are there?"
REQUEST="' 2=F ' or REQUEST=' 27=M '

8. "How many C. of E. students are confirmed?"
REQUEST=' 9=1(72) &.1p=Y '

Note that, as in example 7, there may be more than one acceptable
way .of coding the REQUEST. In each case however the order of .
precedence of the Logical Operators is from LEFT to RIGHT. If
the ‘answer to a SIMPLE REQUEST is false and this is followed by
the Logical Operator &, the whole REQUEST is false. If the
answer to a SIMPLE REQUEST is false and this is followed by the
Logical Operator |, the next SIMPLE REQUEST is tested. 1In
example 4 for instance if 1225 is false the whole REQUEST is
false, but if 1>25 is true and 3=1 is false the whole REQUEST
need not be false since 3=2 is also an acceptable possibility.

This is easier to appreciate if we represent our REQUEST diagram-
‘matically in TREE form as is shown below for example 4; (t and £
represent the answer to the SIMPLE REQUEST, true and false
respectively). '

1>25
\g$
reject 3=1
£
(3=2
f t
. t
reject
97=2(72)
Sy
reject
accept
And similarly for example 1 we have:
9=2 (72)
£ t
1>21
reject t
£
1525
. . t
reject| £
accept|
. freject
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"Example 3 like the previous two examples-we considered may be
broken down into SIMPLE REQUESTS as follows:

3.1 has the student 2 A'level passes?

3.2 has the student an 0'level pass in
English Language?

3.3 has the student an 0'level pass in
Mathematics? '

Care however must be taken when coding these SIMPLE REQUESTS to
ensure that we specify exactly what is required. Take 3.1 for
example; the ITEM NO. 21 for qualifications we get from the table, -
but the ITEM VALUE consists of several parts.  To overcome this
" problem we divide the ITEM VALUE into two parts, NUMBER REQUIRED
(MODEL QUALIFICATION). The NUMBER REQUIRED is easily obtained .
from the SIMPLE REQUEST, the (MODEL QUALIFICATION) however is con- -
“structed to meet the requirements of that SIMPLE REQUEST. To
"explain this let us firstly consider how qualifications are
recorded. Each qualification. comprises ten characters as -given
below: :

Year . Type - Code" ._: Grade |P or F

To construct the (MODEL QUALIFICATION) for 3.1 we require the Type
to be an A'level and the P or F to be a P.  Thus we have:

. Year Type - . ~ Code _ |Grade|P. or F

A _ - P

.All other characters are then set to * g1v1ng the complete (MODEL
QUALIFICATION) as:

Year ' Type Code Grede P or

* * * * A * % * ® P

Tis we then combine with the NUMBER REQUIRED to complete the ITEM
VALUE, and hence completlng the coded form for the SIMPLE REQUEST.

3.1 as:
3.1 21>2(****A****P)

Now consider 3. 2. Here our (MODEL QUALIFICATION) is constructed .
with the Type as an 0'level, the Code as P61 (i.e. the code for

English Language) and the P or-F as P. - Thus we have:
Year Type , Code - | Grade|P or F
ol o |6 |1 P
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: which when'cqmpleted gives:

Year | Type ' Code Grade|P or F

*x |x o« L x 0| g 6| 1| * P

which completes the coded SIMPLE REQUEST for 3.2 as:
3.2 21“(1(****0¢61*P)

-:The SIMPLE REQUEST for 3.3 is similarly formed as:

Year Type Code Grade( P or F
ol o] 1] 1 P
and
Year - Type _ Code Grade| P or F
* * * * o | @ 1 1 * P

giving the fully coded set of SIMPLE REQUESTS as:
3.1 21>2 (****kpXx*xx*p)
3.2 217<1(****0@061*P)
3.3 217<1(****0@11*P)
and the fully coded REQUEST as:. .
REQUEST="' 21>2 (****px***p) g 2171 (****Q@61*P) | 217Kl (****0o@ll*p)

‘which can be diagrammatically represented as follows:

21>2 (****A****P)

£y ' t
reject 21“(1(****O¢61*P)i
' X
217<1(****0@11*P) accept
2 £
reject _ accept

It should be noted that if the SIMPLE REQUESTS 3.1 and 3.2 are both
true, then the SIMPLE REQUEST 3.3 is not tested. Hence SIMPLE
REQUESTS preceded by the Logical Operator I are not tested if the
precedlng SIMPLE PEQUEST is true.

36



Consider some further examples:
9. "How many students failed A'level Geography in.

19692?" _
REQUEST="' 21>@(69**A@52*F) '

10. Select the subset of female students who have
"an A'level pass in History". :
REQUEST=' 2=F & 21>@ (****pg51%p) °

11. Select the subset of students who Have.“a grade 1,
.0'level pass in Geography or Latin".
REQUEST="' 21>@(****0@521P) | 21>@(****0g311p) '

" 12, "How many students have more than 2 CSE passes?"
REQUEST="' 21>2 (**CSE****p). ! '

A similar ITEM VALUE to Qualifications is that of School Type, _
ITEM NO. 19. In this case the ITEM VALUE is again constructed
from two parts, NUMBER REQUIRED (MODEL SCHOOL) . )
Consider the example:

13. "How many students left a Mixed Grammar School
in 19722"

Diagrammatiéally the five characters forming the School Type can.
be represented as: '

School] From To

and adopting the same policy as before in the construction of the
(MODEL SCHOOL), we require the School code of 3 (i.e. that for a
Mixed Grammar School), and the To date to be 72. Hence we have: -

School From To

3 _ 7 2

Setting the remaining characters to * we get:

School From . To

3 * * 7 2

which forms the complete (MODEL SCHOOL) giving the coded REQUEST as:

REQUEST="' 19>@(3**72) '.
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Two further examples are:

1l4.  "How many students have attended Colleges of
Further Education or Technical Colleges?"

REQUEST="' 19)>@ (9%***) 1

15. "How many students went to an Independent or
Direct Grant School in 19542"

REQUEST="' 19>@(154**) | 19>@(254%%*) !

REQUESTS involving the Annual Progress Vector (ITEM NO.36) take a
similar form to those for Qualifications and School Type. In this
case, to construct the SIMPLE REQUEST we need to know the Value
‘Required and the Field Label. Since however the same field label
may refer to different items in different years, we also require to
know the year, relevant to the specified field label. Thus the
ITEM VALUE should take the form VALUE REQUIRED (YEAR and FIELD LABEL),
where the year should be coded as two digits only, i.e. 69 for 1969,
79 for 197¢ and so on.

The'following points must be observed:

l. No REQUEST may be more than 4¢@ characters long (including
spaces) . A REQUEST which requires more than 1 input line
(card) must maintain the format specified by the syntax.

2. No REQUEST may consist of more than 2¢g SIMPLE REQUESTS.

3. Programme F allows 1 to 4¢ ITEM NOS. Programme I allows
1l to 66 ITEM NOS. Any reference to an ITEM NO. outside
this range will raise the error/warning CLASS G message.

Improperly coded REQUESTS may return incorrect answers or
may raise the SYSTEM CONVERSION ERROR ROUTINES in the
procedure 'TRANS'. :

4. If the ITEM VALUE required is blank, it should be coded
as ' ITEM NOK.. Since the only character less than
'«<' is blank, th1s is equivalent to coding' ITEM NO.=-

‘which is 1nva11d

5. If the ITEM VALUE required contains imbedded blanks, they
should be replaced by the character ':' (colon).

The special request: REQUEST='*!

This request allows the user to specify the D.E.S. Nos. of the

group of students to be selected and will provide a set of frequency
tables for that group. With REQUEST='*' the Option Parameter Card
should be followed by the list of D.E.S. Nos. of the students to be

included, each punched in columns 1 to 8 of a card and terminated
Wlth |******** ' .

With this special request the parameters WRL, WCR and FREQ need not
be spec1f1ed.
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- TABLE OF ITEM NUMBERS, ITEMS AND ITEM VALUES

This table provides a list of the ITEMS used to form a REQUEST.
The ITEM VALUES or at least the ranges of the ITEM VALUES have

been given wherever possible.

In programme F, 1 to 4@ ITEM

NUMBERS are allowed, and for programme I all the ITEM NUMBERS
are allowed.

ITEM NO.

ITEM ITEM VALUE
1 Age two digits, see note 1
2 Sex M and F
3 . | Marital Status 1l to 3 inclusive
4 * | Settlement l to 6, 1 to 4 prior to 1972
5 | Region A to K, not coded prior to 1972
6 * | Parent/Guardian Occupation|{l to 5, 1 to 6 prior to 1972
7 * | Student Occupation 1l to 5, 1 to 6 prior to 1972
8 . | Over 25 Occupation @ to 9 and blank
9 * | Religion lto5, 1 to 6 prior to 1972
14 | Confirmation Y and N
11 ' | Authority/Country see Appendix 5
12 Authority Number 1l to 5 inclusive
13 Position in Family four digits, see note 2
14 Start Date
15" Univ/Coll Study for Degree
16 ' | Univ/Coll awarding Degree
17 | Title of Degree
18 No. of Schools attended @9 to 1@ inclusive, 2 digits
19 * | School Types - :
2@ - |No. of Qualifications
- recorded @@ to 3@ inclusive, 2 digits
21 * | Qualifications
22 | Excepted by A.T.O. 1 and blank
23 Length of Course 1l to 4 and blank
24 * | Current Course Codes see note 5
25 Course Code (admission)
26 | Details of Course: see note 3
o repetition
Scope of Training:
27 5 to 7 1l and blank
28 - 7 to 9 1 and blank
29 9 to 11 1 and blank
33 11 to 13 1 and blank
31 over 13 1 and blank
32 Mentally Handicapped 1 and blank
- 33 Not yet decided 1 and blank
34 Postgraduate Course "l and blank
35 B.Ed. Course 1 and blank
36 * | Annual Progress Vector
37 ‘| Teachers' Certificate P and F
38 ' .| Wing Science P and F
39 . |B.Ed. H, P and F
42 * First Appointment l to 7, A to G prior to 1972
41-46 | Six Values Scores @>=scorel=60 .
47 D. Scale Score @>=score{=300
48-5¢ | Three A.H.4 Scores @>=score<=13¢9
51-66 Sixteen P.F.1l6 Scores @>=score=26, see note 4

Items marked '*! require additional

i
!
v
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Note.

Note

Note

Note

Note

Age is calculated as:
AGE = YEAR OF ADMISSION-YEAR OF BIRTH

The Position in Family comprises 4 digits. The range
allowed is from @igl (i.e. the first child in a family
of one) to 9999 (i.e. the 99th child in a family of 99!).
In &all cases however the first two digits must be less
than the second two, since to take an example @4@3 (i.e.
the fourth child in a family of three) although accept-
able is ridiculous. '

'The Details of Course, ITEM NOS. 26 to 35 inclusive,

are taken from the latest entry in that section.

The upper limit for the range of the P.F.16 tests varies
with the test. The upper limit of 26 is the maximum
for any test, the exact limits are 20,13,26,26,26,2¢,26,
20,2%;26,20,26,20,2¢,20 and 26 respectively for the
factors a,B,C,E,F,G,H,I,L,M,N,0,01,02,Q03 and Q4.

ITEM NO. 24 references the current course codes. To
specify the Main Subject code the ITEM VALUE should be
followed immediately by the character 'l' in brackets.
To specify the 2nd Prov. Subject code the character '2!
should follow in brackets immediately after the ITEM
VALUE.

AA



TABLE OF PARAMETER DEFAULT VALUES

The parameter given in the TABLE OF PARAMETERS (see page 25) will

default to the following values if not specified.

PARAMETERS

PROGRAMME | OPTION : .
YT | NTT| DES | PI| VP | WRL | WCR| FREQ |- REQUEST
R 1
2 F | 1
3 | NuLL @
4 NULL ]
5
6 )
7 NULL
8 NULL @
9 2
10 NULL
F o088 | * :
2 gop | * @ NULL
I 1 F gpp | *
2 |F ppg | *
3 |F @ gop | *
4 F god | * NULL
D CLASS
B
ERROR
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6. DATA PREPARATION FOR PROGRAMME R

Several of the options available in programme R require data either
as complete records or as amendments to existing records. The
format in which this data should be prepared on cards is given in
~ Appendix 2. The following points should be checked by the College
before the preparation of the data cards for BCRS. -

1. The Authority/Country Name

The Authority/Country recorded in columns 26 to 44 of card 2
(see 2.1 RECORD ADMISSIONS .... CARD FORMAT) must correspond
exactly to one of the Authorlty/Country names glven in the
listing in'5.1, -Appendix 5. - :

If the Authority/Country recorded by the student is correct
and does not appear on the listing in Appendix 5, verifica-
tion should be made with the D.E.S. and an approprlate code
obtained. The file containing the DATA CONSTANTS should

~ then be amended.

If the recorded entry does not correspond to an Authority/
Country name on the listing, programme D will fail to find

" the required code. A CLASS K error/warning message will be
printed and the corresponding field of the Data Interchange

- admissions card (see card 2, 3.1 CARD OUTPUT cene ADMISSIONS,

- Appendix 3) w111 be left blank.

2. 'Degree Coding

Although the verification of ‘the degrees held by P.G.C.E.
. students should not be coded by the College, degree informa-
..tion is required on the listing provided to the D.E.S. with
the Data Interchange admissions (see programme R, option 5).

- On this listing a dlstlnctlon is made between degrees awarded:
by a British Awarding Body and those awarded by a Foreign
-Awarding Body. To enable BCRS to make this distinction when
producing the listing, the University or Other Awarding Body
should be preceded by the character 'B' for British or 'F'
for Foreign (see column 11, cards 4 and 5 of 2, l RECORD
ADMISSIONS .... CARD FORMAT, Appendlx 2).

3. Other Relevant Quallflcatlons

Other Relevant Qualifications, section L.3 of Form 3¢ T.T.,

.. are coded by the College. To enable BCRS- when. producing the
.Data Interchange admissionscards to locate these qualifica- -
tions, they are coded as 'Special' qualifications on the BCRS -
admissions cards (see 2.1 card 7 and subsequent cards).

In the case of 'Special' qualifications. field G9, the quali-
fication code should be the last three characters of the '
approprlate qualification code obtained from the list of
codes given in 5.6, Appendix 5. Field Gl@, the qualification
_grade, should be coded das 'S' for Special. .

Although BCRS does check some of the data values on input (see 3.5
DATA CHECKING PROCEDURES) it does not contain checking routines for
all the data items., In some cases items. may be recorded in error.
but by checking carefully a listing of the data cards the occurrences
of this can be reduced.
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7. DATA INTERCHANGE PROCEDURES AND SCHEDULES

The Data Interchange System involves the transmission of data
-between BCRS and the D.E.S. Computer cards are used as an

. exchange medium for the majority of the interchange transactions
although the possibility of using Magnetic Tapes for the larger

-~ transactions is being considered.

Before discussing the procedures involved in the Data Interchange
System it is useful to know the form of a student's record within
the D.E.S. Data Management System. ' '

In the D.E.S. SYstem a student's record consists of three Sections,
A, Band C. ' ' ' -

A) Section A contains mainly permanent_details'of thé student.

B) Section B contains course details. This section is

: variable, depending.on the course length and course
changes, and can consist of from one to ten 'B' modules.
A new 'B' module will be added each year as the student::
progresses through his course, or when the .student
changes course, or if the student re-enters training
after having withdrawn for a short time.

. C) Section C contains the student's surhamé, pfevious
surname if any, and forename(s).

Although the record format of a BCRS record does not correspond

to the above, the Data Interchange System has been developed such
that certain transactions carried out on the BCRS records will
produce card output. This card output then forms the input to
the D.E.S. System, resulting in a similar transaction in that -
system. :

~ The following transactions have been incorporated in BCRS:

1. Transaction @1, Admissions : _ _
‘2. Transaction 11, Change of course/subject including the
' extension to a B.Ed. course
. Transaction 12, Withdrawals/End of course
. Transaction 15, Re-admission, i.e. a transfer from
another Training Establishment

3
4

Some transactions however require no more than the alteration of
a particular field(s) within a specified record, for example a
change of D.E.S. Reference Number or a change of Name. These
transactions involve no exchange of computer cards as such, but
_the transaction must be carried out in both systems in order to
ensure that subsequent transactions are correct.

In BCRS,programme D is responsible for providing the card output
.for D.E.S. This output is recorded in a temporary file specified
. by spunch which when required can be listed and copied to the card
punch, *punch¥*, All cards sent to D.E.S. should be interpreted
and accompanied by a corresponding listing. '
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The following procedures outline the interchange transactions:
l. Transaction @1, Admissions

With this transaction BCRS provides admission records to the
D.E.S. The information on the cards produced will be used
to establish records in the D.E.S. system. :

The Bede College Personal Record Card should be checked by
the College with particular reference to the points outlined
.in the previous section. These cards should then be sent
to the UDCU where the records will be prepared on computer
cards in the format specified in 2.1, Appendix 2.

Degrees should not be coded -and for students who have a
degree on admission, a Form 34 T.T. should be completed by
the College as at present.

- Programme R option 1 will establish the records in a BCRS
file and option 1@ will prepare the Transaction File for
programme D. Since the D.E.S. has to fulfil certain obli-
gations to other D.E.S. Sections/Branches a special listing
of the admissions is required. This listing can be
obtained from option 5. Programme D should now be run

- using the Transaction File set up above. The card output
will be in the format specified in 3.1, Appendix 3.

The BCRS file can now be copied to tape and the card output
together with the two listings and Forms 34 T.T. if any, be
sent to the D.E.S.

This transaction should be completed not later than the
3¢9th November., To meet this date the College should send
the Record Cards to the UDCU not later than the 15th November.

2. . Pransaction 11, Change of course/subject

This transaction is used to inform D.E.S. of the new course
or:subject details of students who change their course/
subject.' The transaction will establish a new 'B' module
in the D.E.S. system.

The new Details of Course should be entered on the Record
Card by the College and the card forwarded to the UDCU where
the information will be prepared on computer cards in the
format specified in 2.5, Appendix 2.

Programme R option 8 will amend the BCRS records by estab-=
lishing another entry in the Details of Course section, and
will produce the Transaction File for programme D. The
format of the cards produced by programme D for the D.E.S.
is specified in 3.3, Appendix 3. :

This tfansaction should be completed between September and
January.. _
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Transaction 12, Withdrawals/End of Course

This transaction is used to inform D.E.S. that a student
has withdrawn from the College or, having completed his
course, has left the College.

Withdrawals: When a student confirms his intention to
withdraw, the College should inform the UDCU where a
computer card will be prepared in the format specified .
in 2.4, Appendix 2. :

If the student is withdrawing for reason 2 (i.e. transfer

to another Training Establishment) the College should

also prepare a Form 3¢ T.T. for that student to forward
".to the Training Establlshment concerned..

Programme R option 4 will amend the BCRS records and
prepare the Transaction File for programme D which will
produce the card output for D.E.S. in the format
specified in 3.2, Appendlx 3. '

The computer card output, corresponding listings and

the Form 3¢ T.T. when required, should be sent to the
D.E.S. as soon as possible after the student has with-
drawn. : : g '

End of Course: The end of course results should be
entered on the Record Cards by the College and forwarded
to the UDCU where the information will be .prepared on
computer cards in the format specified in 2.2, Appendix
2. . .

BCRS will record'a'stndent as leaving if the year of
update is equal to the course length.

Verification of the B.Ed. degree mill.not be coded and
‘the College should prepare Forms 34 T.T. as at present.

Programme R option 3 will update the BCRS records and
establish the Transaction File for programme D which
will produce card output in the form specified in 3.5,
Appendix 3.

The computer card output, corresponding listings and
"Form 34 T.T. for the B.Ed. students should be forwarded
to the D.E.S. not later than the 3¢th August. .

Transaction 15,-Re admission, i.e. transfer from another
Training Establlshment

This transaction is used to provide a link in the D.E.S.
system between students who transfer from one Training

Establishment to another, and to establish a new 'B' module -
for those students.

. When a student enters College from another Training

Establishment, the College should phone the D.E.S. and
verify or obtain a D.E.S. Reference Number for that
student. When all the information for the Record Card
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has been entered, the card should be forwarded to the UDCU
where the 1nformatlon will be prepared on computer cards
in the format specified in 2. l Appendix 2.

Programme R option 7 will establish a record for the student
in the specified BCRS file, and prepare a Transaction File
for programme D. Card output from programme D will be in
the format specified in 3.4, Appendix 3. ..

The cards and their corresponding listings should be sent -
to the D.E.S. as soon as possible after the student has

-_entered the College.

Other transactions which do not require computer card exchange
“have been classified into groups 5 and 6. . These transactions
- should be carried out as soon as possible in both Systems to -
~ ensure that the records are kept up-to-date and compatible.

5.

D.E,S.'Transactions

This group contains all transactions made-by'D.E.S.-which

necessitate a similar transaction to be made by the College.
For example, a change of D.E.S. Reference Number, although
in this case the College will receive a 33 T.T. from the

D.E.S. as at present.

In all such cases the D.E.S. should inform the College Whe
can then forward the amendments to be made to the UDCU who
should update the records appropriately as soon as possible.

College Transactions

" College transactions include any alteration made to the

Records by the College which will necessitate a similar
transaction in BCRS and in the D E.S. System, for example
a change of Name. :

With this type of transaction the College should inform

D.E.S. and the UDCU who should amend . the records concerned
as soon as p0551ble.

48



APPENDIX 1

1.3

Bede College Personal Record Card (1972)

Course Results .... 1969
_ ' . 1979
1971

1972 .

D.E.S. Form 3¢ T.T.



BEDE COLLEGE
DURHAM

CARD A

PERSONAL RECOR ™
CERTIFICATE, B.Ed. or P.G.C.E. (Institutc) STUDENT
Permanent home address lcave blank | D.E.S. No. l I Al
Surname
BLOCK CAPITALS —> A2
Original Surname
if different -> Bl
Forenames
BLOCK CAPITALS 7 A3
Phone: TITLE .y ,
Changes of address (leave blank) Mr. j Mrs. | Miss Ad SEX MJF > AS
Age........... | Lo - mhs Day Month Year
Date of birth —
eg. 6848 | . Ab A7 1A8. | A9
Phone: from To
Teacher Tralning A10|A11 [A12
Marital single |
status
Tick one married |AL13 2
Phone:
divjwidowed 3 Address code
(leave blank)
Cl:ssllll:as;on of area’in which brought up (see leaflet “Page I, Notes Region Al4d |
3, 1b’ . .
Settlement classif-ation JA15 | 2
Position in family (e.g. 171 only child, 2/4 second of four) . Al6/Aa17 —
_ Classification of occupation of parent or guardian (see leaflet **Page |, Note 2') AlS
Classification of student’s previous occupation (see leaflet *‘Page 1, Note 2°
if * School ™ leave blank. ) P ¢ Pag U Al9-
If you are aver 25, tick the appropriate box Teaching or youth service . ) N |
at the right to indicate your occupation at the ) : |
date of acceptance of the course Central or Locai Government 2
H.M. Forces ... 3
Police 4
Nursing S
. Other Medlai or Welfare Service... | AZO 6
If you are under 25 leave this section blank
I Banking. Insurance. or A S N 7
. Commerca o R []
Industry P — 9
Other ... 0
Next of kin or person to be informed in-case Religion C.ofE |- }
of an emergency (tick one) .
RC. |- ne 2
Name A2l
. Nonconformist |- - 3
. w _
- Address Other religion 4
H ist/Agnostic/Atheist H -
Phone: confirmed (or equiv.) tick | Yes Year: IQZP
No I
. Autharity or country
Type Student recognised for grant by an English or Welsh State the name of the authority -
N 0)' focal ed. auth., a Channel island or Islo of Man auth. by whom you are recognised for grant | 3}
Compl Student recognised for grant by the Dept. of Ed. and State the name of the local education 1
ﬂ':e line Sci. for a course at a-University department authority in whose area you live
that is = -
appropriate | Stud d by the Scottish Ed. Dept. or the State either 'Scotland’ or ‘Norzhern B2 2 A24
to you by Miniscry of Education for Northern Ireland ireland’ . . .
making an - .
entry in Private United Kingdom student State the name of the iocal education 3
. the boxon i authority in whose area you live
* the right
) - | Private overseas student State your home country 4
Student seconded on salary by an English or Welsh State the name of the local education 5
tocal education authority authority by whom you are seconded




SECONDARY AND FURTHER,HIGHER EDUCATION

Please give derails of all schoots, colleges etc. where vou studied from the age cf

11 and all external academic examinations taken {including multiple attempts). DES No. & , Al
Sce leaflet for example and coding scheme.
EXAMINATIONS
Type | Year | Year
School, ete. names and addresses code { entd. | left | Year | Type Subject Codo Gndol'an_lﬂr
f G4|G5 | G6 |{G7 | G8 ¢ lewl| e11)
VR SURUR VO B o A P )
( )
ol Lo e e, )
( )
SR SO ORI IO SR U U DR X )
( )
( BT )
{ )o
RN R AR SUUOOS A ISR SUISDSPRUWUN NI NN S g
( ¥
-1 G VO DR O DO T TR )9
B 8
g Cod o o e e ) e )
o ( )&
Moy ) 2
2 ( ) )-g
Ol b b b e e . Jo
2 - )
- (AU OO A U WY N A———— A
W ( ) g
........................................................... o.(. ) o
. ),
P R RN NN OO Y N - )0
! ) .
CURS SRS NS SRS SRS S SO S — VU S A—— )O
e <
SRR U NI USRS ST S SR SR S W— ) S
o ) -
{ QNN [N, FPR (R RSO S SN NV R Yo
( ) o
{ )
( )
| ANV SNSRI WUUPOS ST FUUURN SRR (USSR SO S )
( )
( )
( )
( .................. )
{ )
{ -)
( )
{ RSN SO N— N— )
( )
({ )
Study for Full time or
dqree(;) University or Coliege attended for degree study part time? from Te .
‘beiow | C1 c2 F3 |ca ps|ce £7 [c8
G bsnk | .Clo__ F11)cl2b13iclags c16
University or other degree awarding body I Title of Degree | Hons.,Pass | Class Division | Main Subject(s)* | Date -n! Award
De;
ki o1 p2__| 03 ["pa | ps o6 070
(leave blank If CELTTT 1 E2 E4 D6 | E7 |E8B
not applicable) |.......... ar erenems enmes sunins e s senid ot cemenene s EAAO B hn
* Do not show subjects taken at subsidiary level
. . . Fl F2
Advanced Art Qualifications Diploma in Azt and Design . . ...

Place a tick in the box on the right against either Nationalfiplomain Design together with pass in Min, of Ed. Inter. Art & Craft Exam,
of the qualifications shown which you hotd F

EEE
Wil W)

Other Art Qualifications (give details) F6 g
Student excepted by A.T.O. from examination requirements (Leave blank) Gi

g




COLLISI CARIER (ACASEMIC)

- canpB

Ammmey AR M a :
Length of course to ba followed in years Codes | B3 D.ES. No. ) ’
- leave blank © 1Al
Main Subject Ist B4
or Surname
B.Ed. Option 2nd{Prov. B5 BLOCK
CAPITALS | e e
teave Blank Forenames
DETAILS OF COURSE (OFFICE USE ONLY)
Duration of course etc. Scape of tralning
- E " - Number of
E ] g Q9 subjects
$ X v 3 Code numbers of |2 s
2 5 gy al g ~| 3 main subjects |3 £
> S | Date student’s | Expected end of | &2 m| o |28] & 51 2 ] 2
° £l 3 year begins student’s course[g 8| n| o | = | T T |22 18 R by o
83| &= FElele|e| 2| ElEEs| 5|22 s 3
;-.,.gM'YMY{‘-;.,,.\,.:O_ZIZZu’»: 28| o
24125126 | 27128129 |30 |31 32134} 35(36|37 38|41 | 42] 43| 44] 45| 46-48 49 - 51 59 | &4
B6 |B7 |B8 |B9 |B1OB11/B13B13B14[B15B16|B17/B18|B19|B20B2 1{R22|B23B24| B25- B26 (B27| B2
Course Results
) Main Basic Courses (Unit based)
Subject or E
8.Ed. option Group: A. Coliege Courses B. Curriculum Courses [
I 2 |Prin.| " Prac. Eng. P.E. R.S. | Maths:| Description] Code { Score H.Ed.
Individuat | ] | | e b e o [
Scores/10
....I ..................... i
I
Tortals
{40
Year-
| Resule June PIF June P/F June PF
Subseq P/F Subseq P/F Subseq P/F
Overall, June PIF
Year |
unit based | Subseq P/F
covrses -
Subseq P/F
Bl | St.Pr.| Session | Eng. P.E. R.S. Maths
Individual
. Scores /15
e Session 2 : e e : -
2 ) Individual
Scores /10
Toral/ 100
95
Overall June PF
Year 2 -
Unit based | Subseq P/F
courses
Subseq P/F
. Curriculum and other Courses | Code.| Result. L ' : S
3
BEL.Q | Pass ! FINAL RESULT
Fail 1 Teachers’ Certificate Pass
Options & Overall Tosr e s ] il
j . eral
B.Ed. Final 7 3 . Wing Science Pass
June (1) Hons. Fail
Pass 8.Ed. . Hons.
) Fail . Pass
June (2) ’ . . Pass Fail
subsequent -
Fail .
June (3) - - ; Pass
subsequent .
I Fail
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Personal Tutor:

TUTORS® REPORTS. (complled by P.T.)

Any Main Subject Comment.

YEAR 1

YEAR 2

YEAR 3
(B.E4)

See also testimonial/confidential report in file

Further Qualifications:

" FIRST APPOINTMENT: School address

Home address

SUBSEQUENT CAREER

Schoc!, F.E., Coll. of Ed, (not Indep.) E. &W.

!
School, F.E., Coll. of Ed. (not Indep.) S. & NI 2
Indep. schoo!. UK. 3
Any ot er tchg. Ux. 4
Any other tchg. abroad 5
Further c.t. [
Non-teaching 7

SUBSEQUENT CHANGE OF HOME ADDRESS:




1.2 . COURSE RESULTS

FIELD LABELS FOR COURSE RESULTS, 1969 ADMISSIONS

Course Results B OFFICE USE ONLY
T = —
|- Subject or Education
' - | B.Ed. option
,’ Year — Eng. | R.K. | P.E. | Maths]  Curriculum and other Courses (inc. Study Practice)
| Isc I 20d | Prin. | I”r.n:.l HE | . , Code Result
| | |
| [AL | A2|A2 |Ad(AS | A6 AT |AB AD |
R
|
z Al¢ p 1] Alz p 13 Al4 . ! e A23 .......... e e
nl6 {A18 AR | T e s s
3 |A24|A25|P26{A27 |R28R29 P3P \A3L\A32| o
B.Ed. | . " Intornal grades BLACK: A-E
1. |[NZ3|A34(|235 : l:::i::icggr:ndecss RED: D,C, P, F,
June . e ) : University %rgcti’csl.RED:
sepr. |A26(237/238 I BESENALS:  EaF
Ed. Prac. Yr. 1&2. S.U.M.
| Finall Pass I 1 a o '
T A39| 2 Ed. Prac. Yr. 3. _ D.PF.
]
| ----------
| e N N
\ [
« maglasaaaz | | | | e e l
B.Ed ' y
Ny FIRST APPOINTMENT : FINAL RESULT
findl 1A43[A44|245 o —
School, I.E., Coll of Ed. {not indep) E. &W.‘ A Teacher's Certificato Div. | t 1
B 4 8 School, F.E., Col! of Ed. (not iqdcp.) S.& NI _ 8 2 2
S.cpt. A4'6 A4TA Indep. school. U.K. Cc ~ Fail k)
Any other tchg. - U.K. | l D Wing Scienco * Diva 1 [
June A49 ASQAS5 l. Any other tchg. abroad i_l E - ' 2 1
Further .t ’ | - | F Fail | 6
|- Non-teachi |G| | Bid Div. | 7
Sepr. [B52|A53jAS4 | l— Lol joee - % :
' 3 |0~
Fall I—O




FIELD -LABELS FOR COURSE RESULTS, 1970 ADMISSIONS

Course Results Co OFFICE USE ONLY

: Main _ T T e
Subject or _Education -
8.Ed. option ’ .
Year : Eng. | R.K. | P.E. | Maths Curriculum and other Courses (inc. Study Practice)
Ist l 2nd | Prin. l Prac., H.E. ) Code  Resul
: Alf
-y : ' All ' .
i (Al |A2 A3 |A4 | A5 (A6 |A7 [a8 [as | B+ _ -
| Al2 -
Al3
- Al9]a21'A23[a25| ' ' -
2 Al4|215A16 |Al7;a18 - :
: ' A20| 22 |a24 225
3 [a27|a28 A29-A3¢r3l
.Ed. _ : ACK: A-E
BE‘: A32(A33|Aa34 |- " ' . ' ::::i::::'eggr:n%c:sBRLED: D.C, P, F.
lune o - . . . _ University gBrE:iicsl -RED: .
o : | B.Ed. FINALS: LK LM
Pt |A35|A36A27 Ed. Prac. Yr. 1&2. SUM,
Final Pass ' l | ) . - .
result 238 _ . .-
| il | 2 : : Ed. Prac. Yr.3. - D.P.F.
i . '
{
=
+ 'a39r4pladl l
Findl | -' ' FIRST APPOINTMENT . - . : FINAL RESULT
lune |B42/243]044 _ —_— ' .
- || Sehool, F.E., Coll of Ed. (not indep) E. s.w.| A'| |- Teacher's Certificate Div. | ]
- School, F.E., Coll of Ed. (not indep.) 5. & NI 8 3 2
Sopc: |43\ 246 ALY indep. school. UK. 1c ) Fail 3
:ﬁ — - Any other tchg. U.K. | b Wing Scionce - _'.' “Div. 1 4
June. 248/a49 A.5¢ Any other tchg. abroad I ' | E ' i h 2 5
. . Do Further t.t. ' ’ F . Fail 6
T ) Non-teaching ) l G BEd. - ' Div. | 7
Sept. [AS1|AS52|A53 . L 2 P
ﬁ . _ _ L - -
' Fail 0

...5.4 )



ELD LABELS FOR COURSE RESULTS, 1971 ADMISSIONS

) rso Results

OFFICE USE ONLY

Main Basic Courses (Unit based)
Subject-or Education -
B.Ed. option Group: A. College Courses - B. Curriculum Courses c
-1} 2 |Prin. Prac. Eng. P.E. R.K. ] Maths | Description| Code | Score H.Ed.
: Isndividu;:)l A9 Alp | ALY | .. A2l ..
cores/ | : ..
o0 las | aé | a7 |as |-DE2.[AL3 JALL 222
o |LBY5 |AL6 AL} A23 ]
Al8 |Al9 | A2@ A24
U _ Totals A25
| BL|A2 23| A4 | A26 A27 |
. : : Result June P[F A2 8 Junc PF A29 |JunoPfF A3
, Subseq PJF A3l | SubseqPJF A32 | Subseq P/F {A3
| Overall, Junc P/F - A34.
' i Year |
. "1 unic based | Subseq PJF A35
courses
Subseq PJF ‘A36
Bl |ScPr.|Session| | .Eng. | PE. | RK. | Machs
individual | 242 | A43 |44 | 245
Scores /15 _ -
Session 2 |
2 137|A38R39 [A4@RAL | aviai |A46 | A4T A48 |A4O |
' Scores o
Total/100 A5Q \
T [95 A51 _ '
| | Overall . | June PJF’ A52
Year2 - | Subseq P/F 3
e Bsed et T A33
. courses Subseq P/F " -| AS4
BEd. 1 oo ABS.] Internal grades BLACK: A-E or numeral
June A56 . Ed.Prac.Years 1 &2 S, U, M.
. | * Institute grades RED:-"
| Sept. | AST o (incl. Ed. Prac. Year 3) D, P, F.
‘|- University grades BLACK: B.Ed. |.J, K, L, M.
Final - Pass - | I 8.Ed. Finals 1,2, 3, F.
Result Fail’ 2
. Curriculum and other Courses | Code Result
o 266 A67| 1268
B.Ed. - B R
sl R69 (a70la71 FIRST APPOINTMENT o _ _ FINAL RESULT
e School, F.E., Coll of Ed. (not indep) E. &W, | A | | Teacher's Certifiate | Div. | |
N _ | [ School, F.E., Coll of Ed. (not indep,) 5. & NI B : 2 2
Sept- 72 |AT3 A74‘ Indep. school, UK. C. Fail 3
— - _ Any other tchg. U.K. D Wing Scier_l'ce_. Div. | 4
June A75 |A76 A77 | Any other tchg. abroad E 2 5
- ' Further t.t. F Fail 6
l'.' . . Non-teaching G ) B.Ed. Div. 1 7
Sept. 78 |A79|A8 2 8
' 3 K
Fail 0




IELD LABELS FOR. COURSE RESULTS, 1972 ADMISSIONS

urse Results’

Main . Basic Courses (Unit based)
| Subject or Education
B.Ed. option Group: A. College Courses B. Curriculum Courses C
|l 2 | Prin. Prac. Eng. P.E. R.S. | Maths | Description| Code | Score H.Ed.
Isndivid\;?)l A9 Al¢ All.f ... A2l ..
coresfl0 | A5 | AS | A7 | AB | a1p 13 |Al4.|..A22 .
AL ALGLJALT ... A23
Al8 |Al9 IA2¢ A24
T A25 - A26 A27
car . - —
-'|' Al |'A2|A3 | A4 | Resul June PF A28 |lunePF A29 |JunePF [n3g
. ’ Subseq P/F A3l Subscq PIF_ A32° Subseq P/F IA—‘?'b
Overall, June P/F A34 : T
Year | Subeee P - =
:::ltrsbcassed. ubseq P/F . A35
. Subseq P/F _ A36
. "Bl {St.Pr.| Session | Eng. PE 1 RS, | Maths
individual | 742|243 | A44|A45
Scores /15 . C
S _ ' Session 2 : T
2 A37A38 A39A4¢ A4l individual A46 A47 | A48 |A49. |
' . Scores /10 .
Total/100 - AS@
i A51
(Y)::rrazll S June.P,IF A52
‘2 Unit based | Subseq P/F AS53
. courses
. Subseq P/F AS54
L—. : Curriculum and other Courses Code Result
3 |A55p56 |A57f A58 A5¢ A6@ | 261
. . A62 A63 A64
BEQ | P | o |+ - FINAL RESULT
o Fail | l 2 Teacpers' Certificate Pass
— Options _ Fail
Ed. Final - Ed. Overall .
) I 2 Wing Science Pass
\lTne M. ] . Hons. |3 . . Fail
- 266 | A67|A68 | Pss |{© B.Ed. Hons.
N Pass.
une (2) Pass § 0 han
sub-scquent A79 A711Aa72 Fal i &
e ® - |74 | A75|A76 | 1K
_ : : Fail /
_ — —
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" APPENDIX 2. BCRS DATA CARD FORMATS

2.1
2.2

Record Admissions .... card format
Record Updating eee. card format
Intelligence Tests .... card format
Withdrawals .... card format

Course/Subject Changes .... card format

In the following punching specifications the
column headed SECTION refers to the field
sections marked on the Bede College Personal
Record Card, Appendix 1.




2.1. RECORD ADMISSION ..... CARD FORMAT
Card 1
Columns Field Designation Section Notes
1- 8 D.E.S. No. Al 8 characters

9-48 Surname, Forenames A2 A3 See 1) below

5¢=-51 Title Ad See 2) below

52 Sex A5 Code M or F

53-58 Date of Birth A6 A7 A8 6 characters,
see 3) below

59 Date of Birth Certificate | A9 Code 1 if ticked

60=65 Teacher Training from Alg All Al2 | 6 characters,
see 3) below

66 Marital Status Al3 Code 1, 2 or 3

67 Region Al4

68 Settlement , Al5

69=72 Position in Family Alé Al7 4 characters,
see 4) below

73 Parent Occupation Al8

74 .Student Occupation Al9

75 Over 25 Question 220 Code B to 9 or blank

76 Religion A21 Code 1 to 5

77 Confirmation A22 Code Y or N

78=79 Year of Confirmation A23 2 characters

8¢ Authority number A24 Code 1 to 5

1) .Surname to be left justified and followed by a comma.
-Forenames to be left justified, each preceded by a space.

E.g.

WILSON, JAMES_ROBERT
+
column 9

2) Code M1 for Mr., M2 for Mrs., or M3 for Miss.

3) All dates to be recorded as DDMMYY.

where necessary.

E.g.

for 2/4/7¢ code @2@47¢

4) 1Insert leading zeros where necessary.

59

Insert leading zeros



Card 2

Columns’ Field Designation Section Notes
1- 8 D.E.S. No. Al 8 characters
9-25 Previous Surname if

o ' different Bl See 1) below

. 26-44 Authority or Country . B2 See 2) below

45 Length of Course B3

46-48 Main Subject B4 See 3) below
59-51 2nd/Prov. Subject B5 See 3) below
52-8¢ | Details of Course B6 to B28 See 4) below

1) Previous Surname to be left justified.

2) Authority or Country to be left justified.

3) 1Insert leading zeros where necessary.

4) Details of Course to be coded as follows:

52
53
- 54-57

58-61
62

63
64
65
66
67
68
69
9
71
72

73-75

 76-78

79
8¢

'Expected end of Student's

| Mentally Handicapped -

Year of Student's Course
Repetition
Date Student's Course

" begins

Course
A.T.0. approved
Scope of Training:
5 to 7 '
7 to 9
9 to 11
11 to 13
over 13

Not yet decided
No. of subjects: Main.

: ? Subsid.
o Undecided
Main Subjects -

Main éubjects

Postgraduate Courses’

B.Ed. Course

B6
B7

| B8 B9 Blg

B11l B12 Bl13 '

Bl4
B15
Bl6
B17. -
B18
B1Y
B20
B21
B22

B23
B24

'B25 -

B26

4 characters, .
see 5) below

4 characters,
see 5) below

Code 1 if ticked

3 characters,
see 6) below
3 characters,

5) Dates to be recorded as MMYY,
necessary.

6) Insert leading zeros where necessary.

60

" Insert leading zeros where




Card 3 (optional)-.

.Columns Field Designation Section Notes
1- 8 D.E.S. No. Al 8 characters
9-1¢ Continuation Marker Code 'Cl!
11-31 University or College
' attended Cl See 1) below
32 Full/Part time Cc2 Code P or F
33-38 From date C3 C4 C5 6 characters,
see 2) below
39-44 To date C6 C7 C8 6 characters,
: see 2) below
.45-65 University or College
: attended Cc9 See 1) below
66 Full/Part time cl¢ Code P or F
67=72 From date Cll Cl2 Cl3 | 6 characters,
: - ' see 2) below
73-78 To date Cl4 Cl5 Cl6 | 6 characters,
. , ' see 2) below|
79-8¢ Blank

1) University or College attended to

2) All dates to be coded as DDMMYY.

where necescary.

61

be left justified.

Insért,leading zeroé



Cards 4 ahd 5 (optional)

Columns Field Designation Section Notes
1- 8 D.E.S. No. Al 8 characters
9-1¢ Continuation Marker Code 'C2'
11 British or Foreign Body ' | D1 Code B or F
see 1) below
12-31 " University or other
Awarding Body D1 See 1) below
32-34 Title of Degree D2 : See 2) below
35-38 Hons/Pass Class/D1v151on D3 D4 See 3) below
39-74 Main Subjects D5 3 groups of 12
characters
75-8¢ Date of Award D6 D7 D8 6 characters
1- 8~ D.E.S. No. Al 8 characters
9-1¢ { Continuation Marker Code 'C3'
11 British or Foreign Body Dl Code B or F
see 1) below
12-31 | University or other
_ Awarding Body El See 1) below
. 32=-34 - | Title of Degree E2 o See 2) below
35-38 Hons/Pass Class/Division E3 E4 See 3) below
39-74 '| Main Subjects E5 3. groups of 12
, ) characters
75-8¢ Date of Award . E6 E7 ES8 6. characters

1) University of other Awarding Body to be

left justified,

and should begin with the letter 'B' if a British awarding
body or 'F' if a Foreign.awarding body.-

2) _Title of Degree, code BSC; MSC; MA, BA

PHD, right justified.

3) Hons/Pass Class/Division, for Hons first code H1.0Q

2.1
2.2
third

Pass first

62

second
third

H2.1
H2.2
H3.9
Pl.¢
P2.¢
P3.¢



~Card 6 (optional)

Columns. Field Designation Section Notes
1- 8 D.E.S. No. Al |8 characters

9-19 Continuation Marker Code. 'C4'

11-31 Diploma in Art and Design F1l See 1) below

32 Diploma confirmed F2 Code 1 if ticked

33 National Diploma confirmed F3 Code 1 if ticked

34-52 Other Art Qualifications 1 F4 See 1) below

53-56 Other Art Qualifications 1 Code 4 character
confirmed F5 code ‘if any

57-76 © | Other Art Qualifications 2 | "~ F6 - See 1) below

77-88 | Other Art Qualifications 2 Code 4 character,
confirmed F7 code if any

1) Diploma in Art and Design, Other Art Qualifications 1, and
Other Art Qualifications 2 to be left justified.

63



Card 7 and

Subsequent Cards

Columns. Field Designation Section Notes
1- 8 D.E.S. No. Al. 8 characters]
) Blank '
14 Student excepted by A.T.O. Gl
11 Blank _
12-13 No. of Schools attended (N) G2 See 1) below
14-15 No. of Qualifications recorded (M) | G3 See 1) below
16~ N groups of 5 characters G4 G5 G6
if N is EVEN leave 5 blanks . :
M groups of 1@ characters G7 to Gll | See 2) below|
Subsequent Cards
1- 8 D.E.S. No. al 8 characters
9-1g Blank
11+ Remainder of M groups of 1@ o
characters G7. to Gl1l

See 2) beloﬂ

1) Number of Schools (N) and Number of Qualifications (M); insert
leading zeros where required. '

'2) Code as follows:

Year | Type | Subject | Code | Grade | Pass or Fail
G7 | a8 G | cig Gl1
G7 2 characters
G8 3 characters, rlght justified
G9 3 characters, insert leading zero when required
Glg 1 character
Gll 1 character, P or F



2.2 RECORD UPDATING .... CARD FORMAT

The information stored in the Annual Progress Vector varies greatly
depending on the course structure adopted from year to year by the
College. Due to this no fixed format is provided and the informa-
tion should be punched on cards along with a 'field label' :
signifying the field to which it belongs. The maximum number of
different field labels allowed is 1@@, labelled Al to Al@g@ (see
Course Results, pp.53-56.

The following general formatting rules should be observed.
l. Each card should contain the D.E.S. No. in columns 1 to 8.
2. Column 9 should contain the Year of Update: 1,2,3 or 4.

3. Column 1@ should contain the character 'C' if the Year of
Update is 3 and the student is proceeding to a B.Ed. or
4th year.

Column 1@ should contain the character 'F' on the card
giving the Final Result, First Appointment and Leaving
Date, (see rule 8 below).

4, Punch each field as *field label=field value*
E.g. *Al=B+* *A23=PASS*

5. The '*' forming the first character of the first field

- on any card should be punched in column 11 of that card.
Thereafter the initial '*' of subsequent fields should
be punched in the next available column positions 21,31,
41,51,61 or 71.

6. No field may cross a card boundary and if more than one
. card is required the character 'C' should be placed in
column 8@ and punching continued in the same manner on

the next card.

7. The fields may appear in any order.

8. The Final Result, First Appointment and Leaving Date should
be punched according to the following specified format:

.. Columns. . [.. . ... . Field Designation ............
1- 8 D.E.S. No.
1@ the character 'F!
20 Final Result ... Teachers' Certificate
3¢ Final Result ... Wing Science
49 Final Result ... B.Ed.
50 First Appointment
6@-65 Leaving date, code as DDMMYY
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2.3 INTELLIGENCE TESTS

CARD FORMAT

~Colunmns

Field Designation

1- 8
9-2¢
21-23
24-3¢

31-62
- 63-80

D.E.S. No.

Values scores

D. Scale score

A.H.4 scores

l6 P.F. scores
blank

6 two digit numbers
1 three digit number

2 two digit_numbers, 1 three digit

16 two digit numbers

number

Any record containing missing values should be ignored
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2.4 WITHDRAWALS .... CARD FORMAT

Columns : : . Field Designation .. ..

1- 8 D.E.S. No.

18-84 | blank

9 ‘blank . ,
14-15 | Date of withdrawal 6 characters, code as DDMMYY
16 blank
17 Reason for withdrawal = 1 character code
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2.5 COURSE/SUBJECT CHANGES .... CARD FORMAT

Columns _ Field Designation Section Notes
l1- 8 | D.E.S. No. Al
1 9 blank :
1¢ Update title Code 'C' or 'S’
11-51 | blank
52 Year of Student's Course see 3)
53 - Repetition . below:
54=-57 Date Student's Course begins | 4 characters,
B - _ see 1) below
58-61 Expected end of Student's Course 4 characters,
o see 1) below
62 A.T.0. approved
Scope of Training: '
63 5 to 7 Code 1 if ticked
64 7 to 9
65 9 to 11
66 11 to 13
67 over 13 .
68 Mentally handicapped
69 Not yet decided
78 No. of subjects: Main
71 Subsid.
72 . : Undecided .
73-75 Main Subjects . - 3 characters,
. ' : see 2) below
"76-78 | Main Subjects 3 characters,
1 see 2) below
79 . | Postgraduate Courses :
184 .. |B.Ed. Course .. ................. I P

1) Dates to be recorded as MMYY. IIﬁsert leading zeros where
necessary. ' :

.2) Insert leading_zeros where necessary.

3) Columns 52 to 8@ should contain -the LATEST ENTRY in the
- .section marked DETAILS OF COURSE,.B6 to B28.
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APPENDIX 3. D.E.S. DATA INTERCHANGE CARD FORMATS

3.1 Card output .... admissions

3.2 Card output .;.. withdrawals

3.3 Card output .... change of course/subject
3.4 Card output .... re-admission

3.5 Card output .... end of course

In the following card output specifications
the column headed SECTION refers to the field
sections marked on the D.E.S. form 3¢ T.T.,
Appendix 1.




3.1 CARD OUTPUT .... ADMISSIONS

Card 1
Columns Field Designation Section Notes
1- 7 D.E.S. No. A 7 characters,
see 1) below
8 Sex Coded 1 for male,
. : 2 for female
9~-13 Date of Birth B 5 characters,
. see 2) below
14 Date of Birth Certificate B Code 1 if ticked
15-32 Surname C See 3) below
33-63 Forenames C See 3) below
64-73 Blank
74-76 Batch No. Coded '999°'
77-78 Transaction Code Coded '¢@1'
79-8¢ Card No. Coded '¢1'

l) D.E.S. No. to be coded without oblique stroke.

E.q.

2) Dates coded as DDMYY.

for 79/42168 code 7942168

For months January to September code

numbers 1 to 9, for October code '&', for November code '-?,
for December code '@’'.

3) Surname and Forenames to be left justified.
be separated by a space.

. should

E.g.

be coded as '.'.

Forenames should
Hyphens are acceptable, apostrophes

O'Connell-Smith coded as 0.Connell=Smith
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Card 2

Columns Field Designation Section Notes
1- 7 D.E.S. No. A See Card 1
8 Sex See Card 1
9-13 Date of Birth B See Card 1
14-19 First 6 letters of Surname C To be left justified
2¢-21 Blank
22-38 Previous Surname if
. different C See 1) below
39-41 Home County or. Country D ,
42-46 Date Course begins F Date format, see
B Card 1, note 2
47-5¢ | Establishment No. F Coded as '9625' for BEDE
- 51=-54 Blank ' :
55 Degree Verification H
~ .56=58 . | Blank
59-69 Degrees H
70 Type of Student I
71 Previous Employment J
72=73 Blank
.. 74=76 Batch No. Coded '999!
77-78 .| Transaction Code Coded '@1!
79-8¢ | Card No. | Coded '@g2'

1) Previous Surname to be left justified. -
coded as for Card 1, note 3. -

separate by a space.
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Card 3

Columns Field Designation . Section Notes
1- 7 D.E.S. No. i K | See Card 1
8 Sex . See Card 1
9-13 Date of Birth K See Card 1
14-19 First 6 letters of Surname K To be left justifie«
27 - | School Certificate obtained L.1 Code 1 if ticked
21-22 | No. of Grade 1 C.S.E. Passes L.l See 1) below
- 23-24 No. of Passes, G.C.E. O'levels L.l See 1) below
25- 26' No. of Passes, G.C.E. A'levels L.l See 1) below
27 ' Blank
- 28 Engllsh Language: C.S.E. Grade 1 L.1 Code 1 if ticked
G.C.E. 0O'level L.1
29 Mathematics: C.S.E. Grade 1 L.l Code 1 if ticked
' G.C.E. O'level L.1-
39-69 G.C.E. A'level Passes L.1 See 2) below
70-173 Blank :
74-76 Batch No. L : Coded '999!
77-78 Transaction Code ' Coded '@1'
79-8¢ . | Card No. - Coded '@3'

l) No. of passes to be right justified, leading zeros inserted
where necessary. ' -

2) A'level passes. Grades to be recorded in appropriate columns
. as given below: : : -

3d English therature
Welsh Language
32 Latin
33 . | Greek
34 French
- 35 German
36 - Italian.
37 Spanish
38 Russian : '
39 Other Modern Languages (not elsewhere spec1f1ed)
4¢ - | History
: Ancient History
42 - | Religious Knowledge °
43 - | Art
44 Art and Crarft (excludlng Needlework)
45 Music
46 Other Art Subjects
47 Pure Mathematics (including double subject)
48 | Applied Mathematics (including double subject/statlstlcs)
49 Pure and Applied Mathematics (single subject)
5¢ Additional Mathematics (including Higher/Further)
51 Mathematics (not elsewhere spec1f1ed)
52 Physics -
53 Chemistry
54 - Botany
55 Zoology"
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‘Card 3 (continued)

. 56 Biology
57 Geology
58 Technical Drawing
59 Metalwork
6 Woodwork
61 - Other Science or Technical Subjects
62 English Economic History :
63 British Constitution
64 - | Economics
- 65 " | Geography.
66 .General, .Studies . - .
67 | Domestic Subjects (excluding Needlework)
68 Needlework
69 Other Social Science or Vocational Subjects
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Card 4 (Optional)

Columns Field Designation Section Notes
1- 7 D.E.S. No. K See Card 1
8 Sex See Card 1
9-13 Date of Birth K See Card 1
14-19 First 6 letters of Surname K To be left
justified
- 2@=21 Blank
22 Diploma in Art and Design L.2 Code 1 if ticked
23 Advanced (National Diploma) L.2 Code 1 if ticked
24-27 Advanced (Other Qualifications) L.2-1
28-31 Advanced (Other Qualifications) L.2=2
32=-35 Other relevant Qualifications L.3
36-39 Other relevant Qualifications L.3
4@-43 Blank ' :
44 Exception from Examination
requirements L.4 Code 1, 2 or 3
45=-73 Blank
74=76 Batch No. Coded '999!
77-78 Transaction Codes Coded '¢g1°'
79-8¢ Card No. Coded '@4°*
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Card 5

Columns Section
1- 7 D.E.S. No. K See Card 1
8 Sex See Card 1
9-13 * | Date of Birth K See Card 1
14-19 First 6 letters of Surname K See Card 2
20 Blank
21 Type of course: F/T M.l Coded 'F'
22 Type of course: P/T M.l
23 Type of course: Other M.l
24 Year of Student's Course M.1
25 Repetition M.l
26=28 Date Student's Year begins M.1
29-31 Expected end of Course M.l
32 A.T.0. approved to Shortened Course M.1l
33 Under 5 M. 2
34 5 to 7 M.2
35 7 to 9 M.2
36 9 to 11 M.2
37 11 to 13 M. 2
38 Over 13 M.2
39-4¢ Blank
41 Mentally Handicapped M.2
42 Not yet decided M.2
43 No. of Subjects: Main M.3
44 No. of Subjects: Subsidiary M.3
45 No. of Subjects: Undecided M.3
46-48 Main Subject Codes M.3
49~-51 Main Subject Codes M.3
52=54 Main Subject Codes M.3
55=57 Main Subject Codes M.3
58 One Year Courses M.4
59 Postgraduate Courses M.5
6@ Technical Teach. Training: Course M. 6
61-63 Subject M.6
64 B.Ed. Course - M.6
65-73 Blank
74-76 Batch No. Coded '999'
77-78 Transaction Code Coded '@1’
79-8 Card No. Coded '¢5’
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3.2 CARD OUTPUT .... WITHDRAWALS

Columns Field Designation Section Notes
1= 7 D.E.S. No. A 7 characters, see
: 3.1, note 1)
8 Sex Coded 1 for Male,
2 for Female
9-13 Date of Birth B 5 characters, see
3.1, note 2)
14-19 First 6 characters of Surname C Left justified
2@=-24 To date F 5. characters, see
' 3.1, note 2)
25-28 Establishment No. F Coded as '9625"
29 Withdrawal Code 0] See GENERAL CODES,
Appendix 5
3@=-32 Date of Withdrawal 0] Coded MYY,
3 characters only
33=-73 Blank :
74-76 Batch No. Coded '999°
77-78 Transaction Code Coded '12'
79-8@ | Blank -
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3.3 CARD OUTPUT .... CHANGE OF COURSE/SUBJECT

Card 1
Colunmns. .... Field Designation .. .. .. Section Notes
1- 7 D.E.S. No. A 7 characters, see
3.1, note 1)
8 Sex Coded 1 for Male
2 for Female
9-13 Date of Birth B 5 characters, see
3.1, note 2)
14-19 First 6 characters of Surname C. Left justified
- 2@-46 Blank
47-59 Establishment No. F Coded '9625'
51-73 Blank '
74-76 Batch No. . Coded '999'
77-78 Transaction Code Coded '11'
79-8¢ Card No.. .. . ....°1 Coded .'@2".
Card 2
Columns. | . ... .. Field Designation ... . .. Section|...... Notes . ..
1- 7 D.E.S. No. A 7 characters, see
' - 3.1, note 1)
8 Sex Coded 1 for Male,
2 for Female
9-13 Date of Birth B 5 characters, see
_ : 3.1, note 2)
14-19 First 6 characters of Surname C Left justified
20 Blank
21-64 | Details of Course M See 3.1 Card 5,
columns 2@-64
65=73 Blank
74=76 Batch No. Coded '999'
77-78 Transaction Code . Coded 'll!
. 79-8@ . | Card No.... . : S S Coded .'@5' ... ..
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3.4 CARD OUTPUT

«es+ RE-ADMISSION

Card 1
Columns Field Designation Section Notes
1- 7 D.E.S. No. A 7 characters, see
3.1, note 1)
8 Sex Coded 1 for Male,
2 for Female
9-13 Date of Birth B 5 characters, see|
3.1, note 2)
14-19 First 6 characters of Surname C Left justified
2¢=-41 Blank
42-46 Date Course begins F 5 characters, see
3.1, note 2)
47-50 Establishment No. F Coded '9625"
51-73 Blank
74-76 Batch No. Coded '999'
77-78 Transaction Code Coded '15"
79-80 | Card No. Coded 'g@2'
Card 2
Columns . Field Designation Section Notes
1- 7 D.E.S. No. A 7 characters, see
3.1, note 1)
8 Sex Coded 1 for Male,
2 for Female
9-13 Date of Birth B 5 characters, see|
' 3.1, note 2)
14-19 First 6 characters of Surname C Left justified
2@-64 Details of Course M See 3.1 Card 5,
columns 2@-64
75=73 Blank
74=76 Batch No. Coded '999'
77-78 Transaction No. Coded '15'
79-87 | Card No. Codeg '@5'
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3.5 CARD OUTPUT

«++. END OF COURSE

Columns Field Designation Section Notes
1- 7 D.E.S. No. A 7 characters, see
3.1, note 1)
8 Sex Coded 1 for Male,
2 for Female
9-13 Date of Birth B 5 characters, see
: 3.1, note 2)
14-19 First 6 -characters of Surname C Left justified
2@-39 Blank
40 Result E
41 Result Certification E
42 Intention E
43=-47 To date F 5 characters, see
3.1, note 2)
48-51 Establishment No. F Coded '9625'
52 Degree Certification H
53-66 Degree H
67-73 Blank
74=76 | Batch No. Coded '999'
77-78 Transaction No. Coded '12'
79-8¢ Blank
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APPENDIX 4. BCRS ERROR/WARNING MESSAGES



ERROR/WARNING MESSAGES

The classification.of error and warning hessages which may arise
when using the programmes R, F, I and D have been divided into three
groups as follows:

Group 1 TERMINAL ERRORS CLASS A and CLASS B error/warning messages
. are raised by terminal errors which will
result in programme termination.

Group 2 ERRORS CLASS C to CLASS K error/warning messages
' are raised by errors whicii will not ter-
minate programme execution. The specified
action should be taken by the user where
possible.

Group 3 WARNINGS CLASS L to CLASS R érror/warning messages

- provide warnings to the user and no further
action need be taken.

Explanation of eachlclassificatién takes the following form:

The message printed by the computer when this
classification of error/warning arises. -

CLASS i: MESSAGE

PROGRAMME : The programme in which this message appears.
. OPTIONS : The options in the programme specified above,
which may raise this classification of error/
warning (not specified in programme D).
- MEANINC : The reason for the error/warning.
COMPUTER : The action taken by the computer when such an
ACTION error/warning is encountered.
USER : The action which should be taken by the user.
ACTION
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CLASS A: MESSAGE OPTION INVALID ..... PROGRAM TERMINATED

PROGRAMME : R, F and I
OPTIONS : All
- "MEANING : An option has been requested whlch does
not exist.
COMPUTER -: The prograﬁme will terminate execution.
ACTION
USER . : Check the Option requested.
ACTION : '

‘TRANSACTION FILE NOT- SPECIFIED ..s.%
EXECUTION TERMINATED

CLASS B: MESSAGE

PROGRAMME : D
MEANING : The filename of the file containing the
D.E.S. Nos. and transaction codes has not
. been specified. :
COMPUTER : Execution is terminated.
ACTION -
-USER : Check the parameter'DES, it should contain

ACTION the name of the reguired file.
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CLASS C:

CLASS D:

CLASS E:

MESSAGE
PROGRAMME
OPTIONS
MEANING

COMPUTER
ACTION

MESSAGE
PROGRAMME
OPTIONS
MEANING
len
COMPUTER
ACTION
USER
ACTION

MESSAGE

PROGRAMME
OPTIONS
MEANING
COMPUTER
ACTION

USER
ACTION

D.E.S. NO. CANNOT BE FOUND ... DATA IGNORED
R
2, 3, 4, 8 or 9

The D.E.S. No. supplied with this set of
data is not known within the specified file.

Check the D.E.S. No. of the data that was
rejected. Check the filename, it may be

that you are searching in the wrong file.

D.E.S. NO. TYPE WARNING ... SET TO 3

R

5 or 6

The student is not recorded as having a course
length of 1, 2 or 3 years, nor as a P.G.C.E.
student.-

The programme will assume the length to be 3
years and will continue.

Check and alter the course length.

NO. ERROR

D.E.S. RETURNED ... AGE

D.E.S. NO. ERROR RETURNED ... SEX :

D.E.S. NO. ERROR RETURNED ... MARITAL STATUS '

D.E.S. NO. ERROR RETURNED ... RELIGION

D.E.S. NO. ERROR RETURNED ... SETTLEMENT

D.E.S. NC. ERROR RETURNED ... PARENT/GUARDIAN OCC.

D.E.S. NO. ERROR RETURNED ... STUDENT OCCUPATION

D.E.S. NO. ERROR RETURNED ... OVER 25 QUESTION

D.E.S. NO. ERROR RETURNED ... REGION

D.E.S. NO. ERROR RETURNED ... SCHOOL TYPE

D.E.S. NO. ERROR RETURNED ... FAMILY POSITION
(xx/xx)

F

l or 2

The information recorded for the specified
item is out of range.

The information recorded is ignored and the
programme continues.

Check the item recorded, it is probably.
improperly coded. N.B. a family position
greater than the 1¢th child of 1§ will
raise this condition.
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CLASS F:

CLASS G:

CLASS H:

MESSAGE

PROGRAMME
OPTIONS .
MEANING

COMPUTER
ACTION

USER
ACTION
MESSAGE

PROGRAMME

- OPTIONS

PROGRAMME
OPTIONS

MEANING

COMPUTER
ACTION

USER
ACTION

'MESSAGE

PROGRAMME
OPTIONS

MEANING

COMPUTER
ACTION

USER
ACTION

. NO. ERROR RETURNED FOR VALUES SCORE k

D.E.S

D.E.S. NO. ERROR RETURNED FOR D.SCALE SCORE
D.E.S. NO. ERROR RETURNED FOR A.H.4 SCORE k
D.E.S. NO. ERROR RETURNED FOR P.F.16 SCORE k
-

‘2 or 4

The kth score is out of range.

The score is ignored and the programme
continues.

Check the recorded score.

ERROR ..... ITEM xxx NOT INCLUDED

F

2

I

4

A field has been requested which is not included.
The fields are numbered 1 to 4@ inclusive for

programme F and 1 to 66 inclusive for programme
I.

The programme will ignore the item in error,
and the preceding logical -operator if any.

The item number in error will be printed in the
message. Check this against the list of items
available.

D.E.S. NO. WARNING ... YEAR OF UPDATE > COURSE
LENGTH ' i : :
R

3

The year of update glven w1th the date to be
added to the record is greater than the expected

length of the student's course. .

The above message is printed, the information is
added to the record and the programme continues.

Check the recorded course length and the year of

update given with the date to be added to the
record. :
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CLASS I: MESSAGE

CLASS J:

CLASS K:

PROGRAMME
MEANING
COMPUTER .
ACTION

USER
ACTION

MESSAGE

PROGRAMME
MEANING
COMPUTER
ACTION
USER
ACTION

MESSAGE

PROGRAMME

MEANING

COMPUTER
ACTION

" USER
ACTION

.e

D.E.S. NO. -CANNOT BE FOUND ... TRANSACTION
IGNORED

D

The D.E.S. No. given with this transaction is
not known within the specified file.

The transaction is ignored and the programme
continues.

Check the D.E.S. No. of the transaction that

.was ignored. Check the filename, it may be

that you are searching in the wrong file.

D.E.S. NO. TRANSACTION IN ERROR ... TRANSACTION
IGNORED ' .

D

The transaction code given with the specified
D.E.S. No. is not valid. '

The transaction is ignored and the programme
continues. :

Check the transaction code of the specified
file.

D.E.S. NO. AUTHORITY CODE xxxxx NOT FOUND
D.E.S. NO. A.LEVEL CODE xxx NOT FOUND
D

The Authority code or the A'level code recorded
cannot be found in the file specified. :

The programme ignores these fields and
continues. :

The Authority code or the A'level code recorded

‘will be printed in the message. Check to see

if the code is correct and also to see if it is
jncluded in the list of Authority or A'level .
codes. Check the filename of the file con-=
taining this list.

The lists of Authority/Country and A'level
codes are given in CODE LISTINGS,-Appendix 5.
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CLASS L:

CLASS M:

CLASS N:

" CLASS O:

MESSAGE
PROGRAMME
OPTIONS
MEANING
COMPUTER
ACTION

USER
ACTION

MESSAGE

PROGRAMME
OPTIONS
MEANING
COMPUTER
ACTION
USER
ACTION
MESSAGE

PROGRAMME

. OPTIONS

MEANING

COMPUTER
ACTION

USER

. ACTION

" MESSAGE

PROGRAMME

' MEANING

COMPUTER
ACTION

USER
ACTION

H OO0

D.E.S. NO. HAS NO CORRESPONDING DATA
I
1, 2, 3 or 4

There is no intelligence test data associated
with this D.E.S. No.

The programme continues with the next record.
None

.E.S. NO. WITHDREW ON xxX/xXxX/XX
.E.S. NO. LEFT ON xx/xx/xXXx
.E.S. NO. AT COLLEGE

o)

and I
All

The student has withdrawn from the college,
left the college, or is still at the college.

Prints message if requested. and continues.
None, althocugh a print supression is possible
if required (see parameter WRL).

D.E.S. NO. ADMITTED IN YEAR XXXX

R

5 or 1@

The student has previously been admitted to

a college and was allocated a D.E.S. No. at
that time.

The record is ignored and the programme
continues.

None

D.E.S. NO. TRANSACTION xx COMPLETED

D
The transaction xx has been completed.

The programme continues.

None
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CLASS P:

CLASS Q:

CLASS R:

MESSAGE

PROGRAMME
OPTIONS
MEANING
COMPUTER
ACTION

USER

~ ACTION

MESSAGE

PROGRAMME

OPTION

" MEANING

COMPUTER
ACTION

USER
ACTION
MESSAGE
PROGRAMME
OPTION
MEANING
COMPUTER
ACTION

USER
ACTION

D.E.5. NO. ANNUAL PROGRESS VECTOR SIZE
EXCEEDED :

R
3

The amount of information recorded in the
Annual Progress Vector exceeds B@2 characters.

The information to be added to the Annual
Progress Vector will be ignored.

None, although a print of the Annual Progress

Vector should be obtained and information of
less importance removed.

D.E.S. NO. ERROR .... SCHOOL TYPE STORAGE
EXCEEDED _
D.E.S. NO. ERROR .... QUALIFICATION STORAGE
EXCEEDED

R

1

The Implementation Restriction imposed on
School Type and Qualifications has been
reached.

Additional School Types and Qualifications
will be ignored. '

None, although it should be ensured that the _
most significant Qualifications are recorded,_
D.E.S. NO. PROCEEDING TO A FOURTH YEAR
R.

3

This student has completed his third year and
is progressing to a fourth or B.Ed. year.
The course length will be altered to-4._

None
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APPENDIX 5. CdDE LISTINGS

5.1 Authority/Country Listings

5.2 General Codes

5.3 Qualification Codes adopted by the College
5.4 Subject Codes adopted by the College

5.5 A'level Codes and Corresponding Card Columns

5.6 Other Relevant Qualification Codes



5.1 AUTHORITY/COUNTRY LISTINGS

’ AUTHORITY OR COUNTRY CODE REQUIRED BY D.E.S.
Alderney . ' - 592
Anglesey ' . . 550
Abu Dhabi ' 764
Abyssinia _ 648
Aden ' 601
Afars/Issas Territory : 749 -
Afghanistan _ 602
Ajman N : 764
Albania . ' : : : 603

. Algeria . o ' 604
Andorra B . : 605

- Angola : 794
Anguilla ' : 736
Antigua _ ' 607
Antilles (Netherlands) . 637
Argentine 698

. Ascension - 17135

. Australia _ 609

"~ Austria ' 619
Azores _ 728
Barking . - 391
Barnet : 302
Barnsley 451
Barrow-in-Furness 452
Bath : : _ 453
Bedfordshire 401
Berkshire ' - 402
Bexley 303
Birkenhead - . 454
Birmingham 455
Blackburn : : ' 456
Blackpool , 457
Bolton : 458
Bootle - 459
Bournemouth 469
Bradford 461
Breconshire ' 551
Brent 3p4
Brighton ' 462
Bristol ’ 463
Bromley . : 395
Buckinghamshire 493

"~ Burnley 464
Burton-on-Trent : 465
Bury - 466
Bahamas 611

. Balearic Is. - ' 751
Bahrein 612
Bangladesh _ 787

. Barbados 613
Basutoland . .- 690
Bechuanaland - ' : 618
Belgium ' 614
Bermuda - 615
Bhutan : : 616
Bolivia o 617
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AUTHORITY OR COUNTRY

~ Borneo North
‘Borneo South
Botswana
Brazil
Brunei
Bulgaria
Burma
Burundi

Caernarvonshire
Cambridgeshire/Ely
Canterbury
Cardiff
Cardiganshire
Carlisle
Carmarthenshire
_Cheshire
Chester

Channel Isles
Cornwall
Coventry
Croydon
Cumberland
Cambodia
Cameroon

Canada

Canary Islands
Cape Verde Is.

Cayman Is.

Central African Republic
Ceylon

Chad

- Chile -

China, Communist
china, Nationalist
Colombia

Congo Democratic Rep.
~Congo (Brazzaville)
Costa Rica

Crete

Cuba

Curacao {(Dutch)
.Cyprus
Czechoslovakia

Darlington
Denbighshire
Derby
Derbyshire
Devon
Dewsbury
Doncaster
Dorset
budley
Durham
Dahomey
Denmark
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CODE REQUIRED BY D.E.S.

739
673
618
619
620
621
622
623

552
404
467
563
553
468
554
495
469
591
406
470
306
a¢7
624
625
626
751
788
789
627
628
629
639
631
. 652
632
633
634
635
661
636
637
638
639

472
555
473
408
409
474 -
475
419
476
411
649
641



AUTHORITY OR COUNTRY

Dominica
Dominican Republic
Dubia '

Ealing
Eastbourne’
Enfield
Essex
Exeter
Ecuador

‘Egypt
Eire -
‘'E1l Salvador
. Ellice Is.

. Equatorial Guinea
Eritrea
Estonia
Ethiopia

Flintshire

 Falkland Is.

Fiji

Finland

© Formosa

France

French Guiana
French West Indies
Fujairah

Gateshead
" Glamorgan
Gloucester
_ Gloucestershire
‘Great Yarmouth
Grimsby -
. Guernsey
Gaboon

© .Gambia

Germany, West
Germany, East
Ghana

Gibraltar
Gilbert/Ellis Is.
Greece
Greenland .

- Grenada

Guadeloupe
Guatamala _
Guiana (British)
Guiana (Dutch)
Guiana (French)
. Guinea

Guyana

.Halifax
- Hampshire
' Haringey
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. CODE REQUIRED BY D.E.S.

642
643
764

397
477
3p8.
412
. 479
645
768
676
646
660
799
648
772 -
648

556
649
650
651
652
653
791
792
764

:480
557
481
413
482
483
593

1654 ..
655
656
657
658"
659
669
661
641

662
792
663
665
753
791
664
665
484

.414
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AUTHORITY OR COUNTRY

Harrow
Hartlepool
Hastings
Havering
Herefordshire
Hertfordshire
Hillingdon
Houns low
Huddersfield

Huntingdon and Peter

Haiti

Holland

Honduras
Honduras, British
Hong Kong

Hungary

I.L.E.A.
Ipswich

Isle of Man
Isle of Wight
Isles of Scilly
"Iceland

India

Indonesia

Iran

Iraq

Ireland, Republic

Israel
Italy
"Ivory Coast.

“ Jersey
Jamaica
Japan
Jordan

Kent

Kingston upon Hull
Kingston-on-Thames
- Kenya -

Khmer Rep.
Korea, South
Korea, North
Kuwait

Lancashire
Leeds
Leicester
Leicestershire
Lincoln

Lincs. Holland
Lincs. Kesteven
"Lincs. Lindsey
Liverpool
Luton

Laos

89

CODE REQUIRED BY D.E.S.

. 319
533
485
311
415
416
312
313
486 -
417
666
719
667
668
669
679

427
487
595
419
420
671
672
673
674
675
676
677
678
679

594
680
681
682

421
488
314
683
624
684
685
686

422
489
499
423
491
424
425
426
492
531
687



AUTHORITY OR COUNTRY

Latvia
Lebanon
Lesotho
Liberia

Libya
Liechtenstein
Lithuania
Luxembourg

Manchester
Merioneth
~ Merthyr Tydfil
Merton
Middlesbrough
Monmouthshire
Montgomeryshire
Macao
'Madagascar
Madeira
Mdlagasy
Malawi
Malaya
Maldive Is.
Mali
Malta -
Martinique
Mauritania
Mauritius
Mexico
Monaco
Mongolia, Outer
Montserrat
Morocco
Mozambique
Muscat/Oman

Newcastle
Newham
Newport
"'Norfolk _
Northampton

Northamptonshire

Northern Ireland
Northumberland
Norwich '
Nottingham

" Nottinghamshire
. Namibia

Nepal _
Netherlands

Netherlands Antilles

~ New Caledonia
New Guinea
New Hebrides
New Zealand
Nicaragua
Niger

CODE REQUIRED BY D.E.S.

772
688
699
691
692
756
772
693

493
558 .
564
315
- 494
559
560
694
695
728
695
696

- 697
793 .
699
790
792
701
702
793
653
794
705
796
707
7¢8

495
316
565
429
496
43¢
$99
431
497
498
432
798
799
710
637
711
712
713
714
715
716



AUTHORITY OR COUNTRY

Nigeria .
Norway

Not Known
Nyasaland

Oldham
Oxford
Oxfordshire

' Pembrokeshire

Plymouth

Portsmouth

Preston o

Pakistan

. Panama

- Papua

Paraguay

Persia

Peru

Philippines

Poland

Portugal _
Portuguese East Africa
Portuguese West Africa
Portuguese Guinea
Portuguese Timor
Puerto Rico

Quatar

Radnorshire
Redbridge
Richmond-upon-Thames
Reading

Rochdale
Rotherham

Rutland

Ras Al Khaimah
Reunion

Rhodesia, Norhern
" Rhodesia :
“Rumania

Rwanda

Salford

Salop

Sheffield
Solihull
Somerset
Southampton
Southend-on-Sea
Southport

South Shields
staffordshire
St. Helens
Stockport
Stoke-on-Trent -
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CODE REQUIRED BY D.E.S.

. 717
718
782
696

499
509
433

561
501
592
503
721
722
723
724
674
725
726
727
728
107
794
794
786
730

731

562
317
318
504
505
506
435
764
795
781
732
733
734

508
436
509
53¢
437
511
512
513
514 -
438
507
515
516



. AUTHORITY OR COUNTRY : CODE REQUIRED BY D.E.S.

Suffolk, E | 439

Suffolk, W _ : ' 449
Sunderland ' 517
Surrey _ 441
Sutton ) 319
Sussex, E ‘ 442
Sussex, W ' : 443
Swansea - 566
St. Helena ' 735
St. Kitts-Nevis 736
St. Lucia ' - 137
St. Tome and Principe 794
" St. Vincent : 738
Sabah ' ' 739
Salvador ' 646
Samoa (U.S.) . 796
San Marino ' - 678
Sarawak _ , : 742
Saudi Arabia T ' .. 743
Scotland o ' 299
Senegal 785
Seychelles S : ' : -744
~ Sharjah S _ - 764
Siam _ . ' .. 769
Sierra Leone - . 745
Sikkim - _ _ _ ' T 797
Singapore ' : ' o 746
Solomon Is. : - 747
Somali Republic . _ ' 748
Somaliland (French) o 749
South Africa o .- 759
South West Africa L o 798
" South Yemen Rep. _ : : 6901
Spain _ 751
Stateless - - .783
- Sudan : . ' : 752
Surinam : . 753
Swaziland X - . : 754
Sweden : ' 755
Switzerland _ .. - 156
"Syrian Arab Rep. ' - 757
Teesside o o 535
" Torbay - ' Do 534
Tynemouth : ' i 518
Taiwan . S ' 652
Tanganyika : e I 759
Tangiers - - . ' T 706
Tanzania R - 759
Tchad ' : ' .. 629
Thailand R [
Tibet ' o o 761
Togo ' o ' 762
Tonga : ' 784
- Prinidad and Tobago S 763
Tristan Da Cunha _ 735 .
Trucial. States : .- 764



Qe

AUTHORITY OR COUNTRY CODE REQUIRED BY D.E.S.

Tunisia 765
Turkey , 766
Turks and Caicos Is. . 799
Uganda , : 767
Ummalquaiwain 764
United Arab Republic e 768
Upper Volta 769
_Uruguay : , 779
U.S.A. 771.
U.S.S.R. . 772
* Vatican City e 678
Venezuela ' _ 773
Vietnam, South ' 774
Vietnam, North . 775
Virgin Is. (British) 776
virgin Is. (U.S.) 800
Wakefield ' : 519
" Wallasey 5209
Walsall : - 521
Waltham Forest _ 329
Warley : 532
Warrington 522
Warwickshire _ : _ 444
West Bromwich 523
Westmorland , 445
Wigan . _ : 526
Wiltshire - _ .. 446
Wolverhampton 527
Worcester 528
Worcestershire. 447
‘West Indies ' - 777
Western Samoa . - 741
Windward Is. 778
- York ‘ ' 529.
Yorks. E Riding o : 448
Yorks. N Riding . - 449
Yorks. W Riding ' _ 4509
Yemen ' . ' 779
Yugoslavia - 789 .
Zaire : 633
~ Zambia 781
Zanzibar ' ' . 759

93



5.2 GENERAL CODES

MARITAL STATUS

1
2
3

Single
Married

~ Divorced/Wid

GEOGRAPHICAL. REGION (not coded prior to 1972) |

RUHITQHEOOQW D

Scotland and Northern Ireland
Northern

Yorkshire and Humberside
North West

East Midland

West Midland

wales and Monmouth

South West

East Anglia

South East

Other/Abroad

SETTLEMENT

AaAUTdH WN -

Roadside or Hamlet, i.e. less than 15@ people

Village or Small Town, i.e. 150 to 2,500 people

Town, i.e. 2,500 to 10,909 people

Large Town, i.e. 10,900 to 500,000 people
Metropolis, i.e. over 509,399 people

N/A

SETTLEMENT (prior to 1972)

oW N

'Metropolitén {large city centre)

Suburban (outskirts of large city)
Rural Urban (small town or village)
Rural

OCCUPATION IF OVER 25

\Dm&ld\thJNl—"S.

Other _
Teaching or Youth Service
Central or Local Government

'H.M. Forces

Police

Nursing .

Other Medical or Welfare Service
Banking/Insurande/Accountancy
Commerce

Industry
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STUDENT/PARENT/GUARDIAN OCCUPATION

s W=

AUl W

Higher Administrative P

Farmers, Intermediate Administrative Professional and Mana

Routine non-manual and
Semi-skilled Workers

unskilled Workers

rofessional and Managerial

Service. Manual skilled

STUDENT/PARENT/GUARDIAN OCCUPATION (prior to 1972)

Professional and High Administrative
Managerial and Executive
Non-manual, Higher Grade

Non-manual, Lower Grade
Skilled Manual _
semi-skilled Manual

RELIGION

G W N

c., of E.

R.C.

Nonconformist

Other Religion
Humanist/Agnostic/Athei

RELIGION (prior to 1972)

AU WwNH

c. of E.

R.C.
Nonconformist
Jewish
Agnostic/Atheist
Humanist/Other

SCHOOL TYPE

o~ WwN

st

Independent or Direct Grant School .... Mixed

Independent or Direct Grant School .... Single Sex

Grammar ..o Mixed

Grammar «..- Single Sex

Comprehensive .... Mixe

d

Comprehensive .... Single Sex

Sec. Modern School ....
Sec. Modern School ...

Mixed
Ssingle Sex

. coll. of Further Education/Technical Coll.

95
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QUALIFICATION TYPE

o)
A

S .

ONC

HNC -

OND
HND

CSE’

SCC
SCH
NRC
RSA
ca&G

G.C.E. 0O'levels

G.C.E. A'levels

G.C.E. S'levels

Ordinary National Certificate
Higher National Certificate
Ordinary National Diploma
Higher National Diploma
Certificate of Secondary Education
School Certificate

Scottish Highers/Lowers
Northern Counties

Royal Society of Arts

City and Guilds

Extra Qualifications

' SUBSEQUENT CAREERS (coded A to H prior to 1972) .

o~ E WN

WIT

O WM

School, F.E., Coll. of Ed. (not indep.) E
School, F.E., Coll. of Ed. (not indep.) N
Indep. School, U.K. '

Any other tchg., U.K.

Any other tchg., abroad

"Further t.t. .

Non-teaching
Other course

HDRAWAL CODES

Unsatisfactory Progress _
Transfer to another training establishment
Health : '
Death

Intercalation

‘Other

96
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5.3 QUALIFICATION CODES ADCPTED BY THE COLLEGE

Art _ @94

Art & Craft . 1g4
Metalwork @88
Woodwork %89
Geography ) @52
"Music _ . @92
R.K. (R.S. Divinity) @98
Drama @57
Film & T.V. 199
French . 741
" German ' ' : : @42
Greek @3¢
Italian ' . ' @44
. Latin . @31
Russian L @45
Shona ) : 1g¢
Spanish ' @43
Arabic @33
Welsh ' : @46
English Lang. , ' _ @61
English Lit. ' : - . g6g@
Use of English. ) - - @62
English Oral . @63
- Entr. Test in Engllsh - . g64
General Engllsh o @65
Hlstory _ @51
History of Art - @85
Ancient History - _ - @53
Modern History ' o @56
Econ. & Soc. History i ?49
British Const. T @50
British Econ. Organ. g o - g1
General Classics . : @29
Greek & Roman Lit. ' " ' @32
French Lit. ° ' o . @4@
. General Sc1ence oo @27
jPhyS1ca1 % Hiol. Sc1ence - @48
Biology . _ : 923
. Chemlstry : @22
- Physics o g21
Physical Sclence ' : - @47
Geology . : e 925
Zoology ' . - . B - @26
Physics with Chemistry = g2g
- . Rural Science = . . . .- @83
Human Biol. & Hygiene T @24 -
Anatomy & Physiology =~ .- - = - - Y [
Hist. & Phil. of Science . o - PP
Build. & Engin. Science . - = - . - - @97 .
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Arithmetic
Mathematics :
Maths (Pure & Applied)
Additional Maths
Elementary Maths
Maths for Science
Maths with Mechanics
Mathematics S.M.P.

Engineering Drawing
Technical Drawing

Workshop Theory & Prac.

Mechanics

Applied Mechanics
- Surveying & Bldg.
Economics
Statistics
Accounts

Commerce

Civics

Law

Psychology
Sociology
Philosophy
Physical Education
Youth Work

Dance Music & Movement
General Studies
Contemporary Studies
Engineering
Catering

Domestic Science
Needlework
Education

928

g1g
P11
@12
@13
@14
@15
@16
@17

#87
@86
9998
@82
@38
@37
@91

@34
@55
@54
@g8
@04 .
@58
@59
@96
@92
192
193
@99
@73
@39
$66
$67
191
%93



5.4 SUBJECT CODES ADOPTED BY THE COLLEGE

Art & Craft . 1p4
Drama ' @57
English : 261
Film & T.V. 1g9
Geography : @52
History . _ g @51
Mathematics o #11
Music : @92
Physical Education ' @@2
Religious Studies : @98
All Sciences , _ p48
" French ' @41
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5.5 A'LEVEL CODES AND CORRESPONDING CARD COLUMNS

The grades of A'level passes are recorded in specified card
on Card 3 of 3.1 CARD OUTPUT .... ADMISSIONS, Appendix 3.

columns
The

College codes corresponding to each of the card columns are given

belows

Columns

3g
31
32
33
34
35
36
37
38
39

49
41
42
43
44
45
46

English Literature

@68 English Literature
Welsh Language '
@46 Welsh

- Latin

@31 Latin
Greek

@33 Greek
French

@41 French.
German

. @42 German =
~ Italian '

@44 Italian
Spanish

© @43 Spanish
"Russian '
. §45 Russian

Other Modern Languages (not elsewhere specified)
@33 Arabic :

1¢¢ Shona

History -

@51 History

Ancient History

@53 Ancient History

Religious Knowledge

@98 R.K. (R.S. Divinity)

Art

@94 Art

Art and Craft (excluding Needlework)
14 Art and Craft

Music

@92 Music

. Other Art Subjects

g4 Law

@95 History of Art

@29 General Classics

@61 English Language

@32 Greek and Roman Literature
@48 French Literature

@56 Modern History. :
@97 History and Philos. of Science
@p8 Civics

@55 Accounts

@54 Commerce

@73 Contemporary Studies

.$96 Philosophy
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Columns
47
48
49

- 5¢
51

52

53

54

55

56
‘57

58
59

60

61

62
63
- 64

Pure Mathematics (including double subjects)

No College code equivalent

Applied Mathematics (including double subJect/statistics)
No College code equivalent

Pure and Applied Mathematics (single subject)

@12 Maths (Pure and Applied)

. Additional Mathematics (including Higher/Further)

@13 Additional Maths

Mathematics (not elsewhere specified)
@11 = Mathematics '
@214 Elementary Maths

@15 Maths for Science

@l6 Maths with Mechanics

@17 Mathematics S.M.P.

.@1¢ Arithmetic

Physics
@21 Physics

~ Chenistry

@22 Chemistry

Botany

No College code equivalent
Zoology

@26 Zoology

Biology '

@23 Biology

Geology

@25 Geology

Technical Drawing

#86 Technical Drawing
Metalwork -

@88 Metalwork

Woodwork

?#89 Woodwork

Other Science or Technical Subjects
@27 General Science

@47 Physical Science

@48 Physical and Biol. Science
@2¢ Physics with Chemistry

@24 Human Biol. and Hygiene

@@6 Anatomy and Physiology

#83 Rural Science

@82 Mechanics

@97 Building and Engineering Science
@93 Workshop Theory and Prac.

P34 Statistics

@37 Surveying and Building
@38 Applied Mechanics

@58 Psychology

@39 Engineering

@67 Domestic Science

#87 Engineering Drawing
English Economic History
@49 Economic and Social History
British Constitution

@#5¢ British Constitution
Economics

@91 Economics

Q\\?‘“ s‘cu LV o
1= 9 JANIGES

SECTION
Lin AR

13

191



2olumns

65 Geography .

o @52 Geography

66’ General Studies

@99 General Studies

67 Domestic Subjects (excluding Needlework)
o @67 Domestic Science : .

68 Needlework

: 141 Needlework
69 . Other Social Science or Vocational Subjects

@59 Sociology

192 Youth Work ° - _
.1¢3 Dance, Music and Movement .
@@2 Physical Education :
@66 Catering

@93 Education

1p2



5.6 OTHER RELEVANT QUALIFICATION CODES

The following list provides the 4 character codes required by D.E.S.
when a student is admitted to the College with 'other' relevant
qualifications. The list is abbreviated giving only the more
common codes, but a full list can be obtained from the College
Records Office. - : '

H.N,C. (Higher National Certificate)

Building _ ; ' C _ @569
Commerce L ' ' : @561
Chemistry (including applied) : _ ?562
Physics applied _ - @563
Aeronautical Engineering ) @564
Chemical Engineering : @565
Civil Engineering . ' : @566
Electrical Engineering @567
Mechanical Engineering ' ' #568
Production Engineering _ ' . _ #569
Metallurgy : @570
Mining , : ' - @571
Naval Architecture : @572
Textiles ' o @573

H.N.D. (Higher National Diploma)

Building ' _ _— @574
Chemistry ' @575
Chemistry applied ' - _ . @576
Aeronautical Engineering . ‘ _ @577
Electrical Engineering _ @578
Mechanical Engineering @579
Production Engineering @58¢@

Mining : _ @581

O.N.C. (Ordinary National Certificate)

Building 7686
Commerce @687
Chemistry (including applied) : ?688
Physics applied _ #689
Electrical Engineering : ?69¢
Mechanical Engineering ' _ @691
Metallurgy - .. ; - @692
Mining : _ . 2693
Naval Architecture : @694
Textiles : : #695
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0.N.D. (Ordinary National Diploma)

Building-
Electrical Engineering
Mechanical Engineering :

Oxford University Secondary Art Teachers Certificate

P.C.T.

Pitman's Certificate for Teachers

Overseas Qualifications

Art

Chemistry

Domestic Science

Education

~English Language

History and/or Political Science
Language other than English

Law :

Mechanical and/or Electrical Engineering
Medicine

Metallurgy

Music

Physical Education

Religious Knowledge

Teaching

'C&G (City and Guilds)

Advanced Cookery for Hotel and Restaurants 152
Advanced Dental Technology 118

Advanced Dress 234 '

Advanced Domestic Cookery 244

Advanced Hand Embroidery 232

Advanced Home Upholstery and Soft Furnishings 242
Advanced Hand Loom Weaving 248

Advanced Ladies' Tailoring 24¢

" Advanced Millinery 236

Advanced Needlework 238 :
Agricultural Engineering Fitters' Work 261
Agricultural Mechanics' Work 268

Aircraft Electrical Practice 175

Aircraft Maintenance Airframe 174 283

. Aircraft Maintenance Electrical 284

Aircraft Maintenance Instruments 285

Aircraft Maintenance Power Plant 173 282
Aircraft Production Airframe 172 281 .
Aircraft Production Power Plant 171 280
Animal Husbandry 266 269

Applications of Science in Printing 224
Appreciation of Colour. and Design 44
Appreciation of Design and Colour in Printing 223

194

$696
$697
?698
2699

@799

@816
@858
3762
2782
@783
@797
$813
(845
@781
$857
@814
28g3
@78
@798
@856

@149
@15¢@
@151
@152
@153
@154
@155
3156
@157
@158
@159
gl6@
@161
@162
#9163
3164
@165
@166
3167
@168
@169
@179
@171



C&G (continued)

Basic Craft Course in Binding and Warehouse 216
Blacksmith and Mechanics Work 78 :
Boiler-House Practice 76

Boilermakers' Work 65 .

Boiler Operators' Certificate 75

Boot and Shoe Manufacture 137

Boot and Shoe Repairing 139

Breadmaking and Flour Confectionery 156
Brickwork 82 ' o

Builders' Quantities 89

Carpentry and Joinery 8¢

Catering Trades' Basic 150

Certificate in Retail Management Principles 136
Chemical Plant Operation 24 ° o
Chemistry as applied to the Textile Industry 43

~ Coal Mining Advanced Cert. 191

Coal Mining Certificate 25 o
Cocoa, Chocolate and Sugar Confectionery Man. 158
Colliery Electricians' Advanced Certificate 199
Colliery Electricians' Certificate 27

Colliery Mechanics' Advanced Certificate 189
Colliery Mechanics' Certificate 26

Combustion Engineering 77

Compositors' Work 2¢1

Concrete Practice 93

Concrete Technology 11§ -
Cookery for Hotels and Catering Establishments 151
Cotton Spinning 32° : -

Cotton Weaving 34

Crop Husbandry 265 268

Dental Technicians' Course 117

Design and Decoration of Flour Confectionery.157

Domestic Cookery 243

pomestic Subjects (F.E. Teacher's Certificate 164
Dress 233 '

Dress Manufacture 126

Dyeing of Textiles 45

Electrical Engineering Practice 52

Electrical Fitters' Course 58 -

'Electrical Pechnicians' Course 57

Electrical Installation Work 51

Electronics - Craft Practice (Aircraft) 286
Electronics Servicing 47

Electrotyping and Stereotyping 209

Engineéring Planning, Estimating and Costing 64

Fabrication of Steelwork 176.

Farm Machinery 267 :

Farm Machinery Operation and Care 279
Farm Maintenance and Repair 272

Farm Organisation and Management 278
Farm Records and Accounts 271

Final Course in General Bookbinding 217

185

@172
@173
@174
@175
@176
@177
@178
@179

‘@18¢
‘@181

- @182

@183
p184

- @185

@186
9187
@188
@189
@199
@191
@192
@193
@194
@195

P196

$197
p198
$199
@209
@291

g2@2
9203
@204
@205
@26
@207
p2p8

@299
@219
@211
@212
@213
@214
@215
@216

g217
@218
@219
@229
@221
@222
@223



CaG (continuéd)

Final Course in Printing Warehouse Practice 219
Final Course in Publishers' Edition Binding 218

Flax Spinning 35 :

Flour Milling 112 : :
Framework and Shuttering for Concrete Construction 95
Foundry Practice 62 ' :

Fuel Technology 5 :

‘Furnace Brickwork 97

. Furniture Industry 1@3

Gas Fitting 13 : :

.Gas Technology (Manufacture) Gas Utilisation 12
General Foremanship (Building Industry) 98 '
General Survey of Printing Industry 221
Goldsmiths' and Silversmiths' Work 13¢

Hairdressing 124
Hand Embroidery 231
Hand Loom Weaving 247
Handrailing and Stair Construction 94
Heating and Ventilating Technicians' Course 181
Heating and Ventilating Engineering Fitters' Course 255
"Heating and Ventilating Fitter/Welders' Course
. ' (Oxy-acetylene) 236

Heating and Ventilating Engineering Fitter/Welders'

' , ' _ Course (Metal=-Aro).
Heating and Ventilating Engineering Draughtsmen's
. : . Course 259

Home Upholstery and Soft Furnishings 241

Home Management 245 ' '

Illuminating Engineering 113

Industrial Organisation 42

Industrial Radiography 56

Instrument Maintenance 79

- Instrument Making 185 - :

Tron and Steel Operatives' Course 15

Iron Ore Operatives' Course 196

Iron Ore Quarrying Advanced Certificate 198
Iron Ore Quarrying Certificate 197 o

Jewellery 132
Jute Spinning 38
. Jute Weaving 39

Ladies' Tailoring 239

Laundry Technology 115

Leather Goods Manufacture 129 :
Leather Manufacture Dyeing and Finishing 18
Letterpress Machine Printing 205 '
Letterpress Rotary. Machine Printing 207
'Light Electrical Engineering Inspection 59
Line Composition 2@2 ' o :
Linen Weaving 36°

Lithographic Artists' Work 213
Lithographic Printing 215

196

@224
@225
@226
@227
@228
@229

@239

@231
@232

@233

. @234

@235
@236

237

@238
@239
P249
@241
@242
@243

@244
@245
@246
@247
@248
@249

$259
@251

- @252

@253
@254
@255
@256
$257

@258
$259
@269

@261
2262
@263
(3264
?265
3266
2267
@268
$269
9279 -
@271



Cc&G (continued)

Machine Shop Engineering 63 :
Manufacture of Hosiery and Knitted Goods 4@
Manufacture of Silk and Man-made Fibres 37
Masonry 83

Mastic Asphalt Work 92 o
Mechanical Engineering Craft Practice 193
Mechanical Engineering Drawing 194
‘Mechanical Engineering Design 6@
Mechanical Engineering Inspection 79
Metal Finishing 17 :

Metallurgy 14 : _

"Milk Pasteurisation and Distribution 159
Milk Processing and Control 169 '

Mill Engineering and Services 41
Millinery 235

'Monotype' Composition 2@3

Motor Body Work 69 . -

Motor Vehicle Electricians' Work 169
Motor Vehicle Mechanics' Work 168

Motor Vehicle Technicians' Work 17¢

National Retail Distribution Certificate 133
Needlework 237 ' T

Painters' and Decorators' Work 85
‘Paint Technology 9

Papermaking Practice 165

Paper Technology 1

. Patternmaking 61 :

Petroleum and Petroleum Products 7
Photography

Photo-engraving 21¢

Photogravure 211
Photolithography 212

Photogravure Machine Printing 206
‘Plain Cotton Weaving 33

'Plant Engineering 187

Plasterers' Work 84

" Plumbers' Work 86

. power Plant Operation 167
Preliminary Trade Cookery 147
Press Tool Making 186

. Printers' Costing 225

Printers' Estimating 226
Printing Administration 227
Printing Ink Technicians' Advanced Certificate 251
Printing Ink Technicians' Certificate 25@

Radio Amateurs' Examination 55

 Radio and Television Servicing 48

Railway Carriage and Wagon Construction 67
Refrigeration Practice 72 -
Retail Distributive Trades Course 135
Retail Trades Junior Certificate 134

Roof slating, Tiling and Cement Work 96
‘Rubber Workshop Practice 129

197

. @272

@273
@274
@275
$276
@277
3278
@279
@28¢
@281
@282

9283

@284
@285
@286
@288
@289

@299
@291
2292

@293
@294

@295
@296
@297
9298
$299

. §3¢9

@3l
@392
@393
@394
@3@5
@306
@3@7
@3@8
@399 |
@319
@311
@312
$313
$314
@315
$316
@317

@318
@319
@320
@321
2322
@323
@324
@325



CaG (continued)

sand, Gravel and Quarrying Advanced Certificate 254

Sand, Gravel and Quarrying Certificate 253

sand, Gravel and Quarrying Operative Certificate 252

~Sanitary and Domestic Engineering in relation to
Plumbers' Work 88

-Science Laboratory Technicians' Certificate 119

Science and Technology of Refrigeration 73

Sheet Metal Work 66. :

Ship -Joinery 183

Shipbuilding 182 '

Ship Plumbing and Marine Sanitary Engineering 87

' 8ilversmiths' Work - Allied Crafts 131

Solid Fuel Production, Distribution and Utilisation 188

Steam Turbine -Plant Operation 192
Steam Utilisation Practice 29 '
Street Masons' and Paviours' Work 99
~ Structural Detailing 288
Structural Engineering 91
Supplementary_Studies jn Telecommunication and
' Electronics 3¢9

Tailors' Cutting and Tailoring 116
. Teacher's Certificate in Dressmaking
Teacher's Certificate in Handicraft. First/or Second

Handicraft Examination 162

Technical Authorship 229

Technical Illustration 228 .
.Technical Processes of Printing 222
Technical Teacher's Ccertificate 163
Technology of Plastics 11 T
Telecommunication Technicians' Course 49
Typographic Design 209 :

Welding 74 .
Welding in relation to Plumbers' Work 9¢
Wholesale Textile Distribution 122
Woodcutting Machinists' Work 81

Woollen and Worsted Manufacture 39

Work Study 195

vacht and Boat Building 184
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caG (continued) -

Plumbers' Work 86
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Woodcutting Machinists' Work 81
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Appendix 3

BCRS...Bede College Record System

Programme Documentation
(Part 1) =

This Appendix contains Part 1 of
the BCRS programme documentation.
It provides an introduction ‘to the
development of the system and to -
the BCRS programmes. Part 2 con-
taining source programme and data
listings is provided in a supple=
mentary document to this thesis.




. BCRS .... BEDE COLLEGE RECORD SYSTEM

. PROGRAMME DOCUMENTATION

(PART 1)

ABSTRACT

The Data Management System BCRS recofds and maintains student
records in data base files. '

The system consists of a suite of PL/1 (Programming Language 1)
programmes designed to run on the NUMAC IBM 360/67 computer
under MTS (Michigan Terminal System) in batch mode.

This report together with 'BCRS .... BEDE COLLEGE RECORD SYSTEM,
PROGRAMME DOCUMENTATION (PART 2)' describes the programmes and
provides listings of their source code, the input expected and
the output provided.
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1. INTRODUCTION

Bede College Record System (BCRS) consists of a suite of four
programmes known as R, F, I and D (Records, Frequencies,
Intelligence and Data Interchange).

Programme R establishes and maintains the student records.
Programme F provides frequency counts on the demographic infor-
mation and Programme I on the Intelligence test scores.
Programme D provides the card output for the Data Interchange
System with the D.E.S. at Darlington.

The BCRS. system is described in the document 'BCRS .... Bede
College Record System', April 1973, and repeated reference
will be made to that document in this report.

During the development of the system the following points have
been observed:

1.1 Wherever poséible.programme variable names have the
same meaning throughout the system.

1;2 The programme structure is similar in all programmes.

1.3 The format of fhe_Option Parameter card is consistent
"' throughout. : '

1.4 ‘The format and documentation of erfor/warhing ﬁessages
' is consistent throughout. .

1.5 The format of the output titles and the verification
of the option parameters is consistent throughout.

1.6 Programme termination occurs when the end-of-file is
encountered on the input file (scards) or in the case
of programme D when the end-of-file is encountered on

the Transaction file.

1.1 Programme Variables

The record structure and the programme variables used are
discussed in the next section. The cross reference and attri-

‘butes tables provided by the PL/1 compiler (see 3.3, 4.3, 5.3
"and 6.3) provide the dimensions and-the attributes of these

variables..

1.2 Programme Structure

" The structure of the BCRS programmes can be'summarised as
follows: : o

1.2.1 Record, variable and ‘file declarations
This section .contains the declarations of the structure RECORD, -



the programme variables used and the programme files used.

1.2.2 Procedures _
This section contains the internal procedures discussed in the

programme introductions (see 3.1, 4.1, 5.1 and 6.1)..

l1.2.3 Programme control section

This section is responsible for the input and the verification

- of the option parameter card, for the input of the data constants
if required, and for the transfer of programme control to the
requested option control section. '

1.2.4° Optlon control sections
In the case of Programme D this section should be con51dered as

~ the Transaction Control section. It is responsible for the
execution of the requested option or transactlon and for the
output of any results.

- 1.2.5 The external procedure CON

The external procedure CON is required by programmes R, F and D. .
The procedure is CALLED from the programme control section and .
is responsible for the input of thée data constants.

1.3 The Option Parameter Card

The Option Parameter card which is discussed in detail in section
5 of 'BCRS .... Bede College Record System' allows the user to
inform BCRS which option is requested and which data file is to
be used.- The card is also used to prov1de optlon parameters if

and when requlred.,

The - format of the Option Parameter card takes the following form
in all programmes:

-Field = Columns _ _ _
1 1- 8 The name of the data file
2 . 19-17 The name of the data constants file
-3 19-22 The year of the data f11e
4 - 24-25 The requested option
5 27+ -Option parameter if any, terminated

by a semicolon preceded by a space

N.B. As no options are available with programme D, field 4 should
be omitted. In programme I the data. constants file is not
requlred and field 2 can be omitted.

The Optlon parameters are listed on page 25 and discussed on pages
26 to 43 of 'BCRS .... Bede College Record System'. The input of
the parameter values is by means of the PL/1 GET DATA 1nstruct10n
(see IBM PL/l Language Reference Manual C28-82¢1, page 1g6/!¢

1.4 Error/Warning MesSages

The error/warning messages are given in Appendlx 4 of 'BCRS ....
Bede College Record System'. )



The error and warning messages are divided into three groups,
terminal errors, errors, and warnings. The explanation of each
message takes the following form:

'CLASS i : MESSAGE : The message printed by the computer when
this classification of error/warning arises.

PROGRAMME : The programme in which this message appears.

OPTIONS : The options in the programme specified
above, which may raise this classification
of error/warning (not specified in
programme D). .

MESSAGE : The reason for the error/warning.

COMPUTER : The action taken by the computer when such

ACTION an error/warning is encountered.

USER : The action which should be taken by the

ACTION user., :

1.5 Option Parameter verification and output titles

The Option Parameters are verified by the Programme Control Section
and if found to be in error (or not specified when required),
default values are given (see 'BCRS .... Bede College Record
System', page 41).

As titles to each option the Programme Control Section prints the
following:

BCRS .... BEDE COLLEGE RECORD SYSTEM

PROGRAMME k
OPTION REQUESTED , XX (omitted in Programme D)
YEAR REQUESTED XXXX

This is followed by a list of the Option parameters in which any
of the following may appear:

YEAR OF TEST x
WRL REQUESTED XXX
WCR REQUESTED X

VERIFICATION PRINT REQUIRED
DES O/P REQUIRED

FREQUENCY TABLES REQUIRED
PRINT INDICATOR X
NORM TABLE REQUIRED X

where x is used to denote the value of the corresponding parameter,
and k to denote the programme name.

1.6 Programme Termination

In'programmes R, F and I the Option Parameter Card is responsible



for the transfer of control from the Programme Control Section
to the requested Option Control Section. On the successful
termination of the execution of the requested option, control
is passed back to the Programme Control Section and the next
Option Parameter Card is read. If an end-of-file is encountered.
the programme will terminate.

With programme D normal programme termination takes place when
the end-of-file is encountered on the Transaction file. The

transaction file is established by programme R (see 'BCRS ....
Bede College Record System', page 22).

The Source Programme Listings

The first DATA BLOCK on the magnetic tapes EZZEE3A and EZZ3B
contaln uhe source code of the BCRS programmes.

This data block may be divided as follows:

Prograrmme R .... lines 1l to 927 inclusive
Programme F-.... lines 928 to 1623 inclusive
Programme I .... lines 1624 to 22@5 inclusive
Programme D ,... lines 22@6 to 2589 inclusive



2. PROGRAMME VARIABLES

This section discusses-the programme variables used in the BCRS

programmes.
same meaning throughout.

2.1 The record structure

Wherever possible the variable names used have the

The PL/1 structure known as RECORD provides storage for a student's

record.
2416 bytes. '

This structure is BASED on the pointer PTR and totals

'Phe structure of RECORD is as follows:

_ Level Structure variéble name'

1 RECORD. .
2 DESNO
2 . : NAME

2 GENERAL.
PNAME
TITLE
YC
SEX
REG
DOBC
MART
SET
POCC
SocC
- OV25
REL
CONF
DOB :
TTFT (* ,*)
AUTH
AUTHNO

. FPOS

2 . EDUCATION.

WWWWWwWwwhNwwwwwwwwww

SCHNO
SCH (*)
QUALNO
QUAL (*)
UNCOL(*)
FPT (*)
FT(*)

- UNOTH (*)
DEG (*)
HPCD (*)

_ SUB (*)
DATT (*)
ADIP
ADIPC
DDIPC
oQ(*)
0QC (*)
ATO

WWWWwWwwWwwwwwwwwwwww

Field

D.E.S. Reference No.
Name

Previous surname

Title

Year. confirmed

Sex '

Geographical region

Date of birth certificate
Marital status

Settlement
Parent/Guardian occupation
Student occupation '

"Over 25 occupation.

Religion

Confirmation

Date of birth

Teachers' training (from, to)
Authority/Country '
Authority No.

Position in family

No. of schools attended
Schools

No. of qualifications recorded
Qualifications ' :
University or college attended
Full time or part time

From, to

University or other

Title of Degree
Hons/Pass,Class/Division

Main subjects

Date. of Award

Diploma in Art and Design
Diploma confirmed

National Diploma confirmed
Other Art qualifications

Other Art qualificatns. confirme

Excepted by A.T.O.



Level Strucﬁure’variable name - Field -

2 ~ COURSE. _ 2
3 LEN _ Course length
3 CODES (*) .. Course codes
3 - LE - . Latest entry in Details
o : C of Course array
: 3. pC(*,*) . Details of course
3 DCLl(*,*) "’ Details of course -
3 . DC46 (*) - - Details oI cour e
-3 S DC49(*) . . Details of course
2 . FINALS. . T o
3 A Y o " :Teachers' Certificate
3. - WS Wing Science
3 BE " B.Ed.
3. SUBCAR "~ Subsequent career
2 ANNPROG. - N - ,
-3 AP - - Annual Progress Vector
-3 LEAP Last entry in AP Vector
3. FK (*,*) Field keys
.2 INTEL. -
-3 INTELB : Intelligence Test scores
o . - recorded
3 VALUES (*,*) Values scores
~3 DSCALE (*) - 'D.Scale scores
3 AH4(* ,*) A.H.4 scores
3 PF16 (*,*) P.F.16 scores :
3 STEN (* ,*) Standard Ten (Sten) scores

The character '*' is used to denote that the structure variable
name refers to an array. The utilisation of these variables is

as follows:

'Teachers' training, from, to: TTFT (2,2) '

TTFT(1,1) is used to record the date when teachers' training began
and TTFT (1,2) records the date when training ended. If the student
withdraws from the College, TTFT (2,1) records the characters

'"WITH r' where 'r' is used to denote the reason for withdrawal.
TTFT(2,1) records the characters 'LEFT' if the student completes
his course. TTFT (2,2) is not used.

'Schools attended: SCH(19)

The array SCH.records information about the schools attended.
The maximum number recorded is 1@, the actual number SCHNO. Each
school attendance is recorded as -5 characters as follows:

school type 1 character
_year, from 2 characters
year, to 2 characters

Qualifications recorded: QUAL(3¢)

A maximum of 30 gqualifications can be recorded in any one record.
The actual number recorded is given by the variable QUALNO. Each

6



qualification is recorded as 19 characters as follows:

year of examination 2. characters
type of examination 3 characters
subject code _ 3 characters
grade - 1 character
pass/fail 1 character

study for degree(s): UNCOL(2), FPT(2) and FT(2)
. Degree(s) held: UNOTH(2), DEG(2), HPCD(2), SUB(2) and DATT(2)
Other Art qualifications: 0Q(2) and 0QC(2) :

in these three sections storage is available for two complete
entries. This corresponds to the form of the Bede College Record
card (see 'BCRS .... Bede College Record System', page 59¢).

Course codes: CODES(4)

CODES records the course codes as follows: CODES(l) records the
Main Subject code, and CODES(2) records the 2nd/Prov. subject
code. ' CODES(3) and CODES(4) are not used but correspond to the
_ fields available on card B of the Bede College Record card.

Details of course: DC(4,24:64), DC1(4,26:3@), DC46(4) and DC49(4)

Storage is available for four complete entries in the section
Details of Course. The latest entry is marked by the variable LE
and if more ‘than four changes are recorded the fourth entry will
be overwritten. The first entry records the details of course
on admission. Reference should be made to the section Details of
Course on card B of the Bede College Record card.

Each entry consists of the following:'

DC(*,24) Year of student's course

DC(*,25) - Repetition

DC1(*,26) Late student's year begins (month)
DCl1l(*,27) ' (year)
DC1(*,29) Expected end of student's course (month)
DC1(*,39) . : (year)
DC(*,32) A.T.0. approval to shortened course
DC(*,34) Scope of training: 5 to 7

DC(*,35) 7 to 9

DC(*,36) 9 to 11

DC(*,37) 11 to 13

DC(*,38) over 13

DC(*,41) ‘mentally handicapped
DC(*,42) not yet decided
DC(*,43) . Number of subjects: main -

DC (*,44) ' subsidiary
DC(*,45) undecided

DC46 (*) Code number of main subject

DC49(*) - code number of 2nd/Prov. subject
DC(*,59) Postgraduate courses

DC(*,64) B.Ed. course

‘The remaihing array elements declared are not used but they provide
storage for the extra fields appearing in the corresponding section
of the D.E.S. Form 3¢ T.T. Alterations in the course structure at

‘the College may require the use of these fields.

-7



Field keys: FK(1¢9,2)

The Fizld KeYs FK are discussed in ThefAnnual Progress Vector,
page .

The Intelligence Test scores: VALUES(2,6), DSCALE (2), AH4(2,3),
PF16(2,16) and STEN(2,16)

A complete set of Intelligence Test scores consists of six Values
scores, one D.Scale score, three A.H.4 scores, and 16 scores for
the P.F.16 tests, each with a corresponding Sten Score. BCRS
provides storage for two sets of such scores. The first set of
results VALUES(1,*), DSCALE(1l), AH4(1,*), PF16(1,*) and STEN(1,%*)
" correspond to those scores obtained in the student's first year
at College, and the second set VALUES (2,*)., DSCALE(2), AH4(2,*),
PF16(2,*) and STEN(2,*) correspond to the scores obtained in the
student's last year at College. : '

2;2 Programme variables

. The following table provides a list of most of the programme
variables used throughout BCRS. Variables included in the
structure RECORD are listed but control variables and those of
lesser importance are omitted. :

Variable

CAQ

Usage

ADIP Diploma in Art and Design :

ADIPC Diploma in Art and Design confirmed

AGF Age frequencies :

AH4 A.H.4 scores

AHF A.H.4 frequencies

AHST A.H.4 totals (squared)

AHT A.H.4 totals ' -

AK Authority/Country keys vector

ALPHA ~ Alphabet - '

AP Annual Progress vector

AQT A'level qualification table

ATAB A'level table list ' .
- ATAB1 A'level card column number list

ATO A.T.O. '

AUTH Authority/Country name

AUTHNO Authority/Country number

AUTR Authority/Country name list

AUTR1 Authority/Country code list

Bll Mathematics obtained bit

B61 English language obtained bit

BCON Procedure CON calling bit '

BE B.Ed.

BMAX File divided-bit

C Label in programmes F and I

Cc Card image in programme D

C4FLAG Optional card 4 bit' - .

Counter, A'level qualifications



© Variable

CFNAME
CLAB

- CODES
COND
CONF
CONT
-COQ
-CSC
CSEQ

- DATT
DC
DC1
DC46
DC49
DDIPC
DEG

" DES
DESB
DESL
DESNO
DESNO2
DESNO3
DESOP
DHB
DHT
DHY
'DOB
DOBC
DOBL
DSCALE
DSF
DSST
DST

DT

' ESNAME

FB

© FILN1l
© FILN2
"FIN
FK

. FPF

FPOS
FPT

FREQ
FT .

GRC
GRH

HPCD
INST

INTELB
ITEM

Usage

Student Christian names
Condition label array

Course

codes

Condition for test value
Confirmation
Continuation flag
Counter, 0'level qualifications

.Course/subject change

Counter, CSE qualifications grade 1

.Datée of

Details
Details
Details
Details

award of degrees held

of course - :
of course
of course
of course

Title of degree held
D.E.S. Transaction File parameter
required bit

D.E.S.

Date of
Date .of
D.Scale

-D.Scale

D.Scale

'D.Scale

Date va

output
Number
Number
Number
Number
output

birth
birth
birth
score

list

. National Diploma in Design confirmed

of current record

required in search routine

file status bit
held, Awarding Body

held, type
held, year

certific
list

frequencies
totals (squared)

totals
riable

End of surname marker

ate confirmed

Frequency tables required bit
Name of data file :

End of course date
Field keys in Annual Progress vector
Position in family. frequencies
Position in family

‘Name of data contents file

‘University or college attended (Full/Part time)

Frequency tables required parameter

University or college attended (From, to)

Geographical regions '
Geographical regions

Hons/Pass/Class/division of degree

Update information storage vector -
Intelligence Test bit .
Value required



Variable

KC
KT
L
LB
LE
LEAP
LEN
LK
LL
LOP
. LPB

' MAF
MART
MK

MNT

NALC
NAME
NAML
NB
NORM
NORM2
NT
NTT

OAF
OAK
OK
OKB.
OPOCF
OPSOK
OPT
oQ
oQc
OQT
ORF
ORK
oV25
OVF -

PB
PCOND
PF16
PFF
PFK
PFST
PFT
PI
PNAME
POCC
POF
'POSEND
POSEQ
PSOK
PTR

Usage’

Counter, used in procedure FIND

Counter, number of students

Labels :

Last blank in request translation/left bit
Latest entry in Details of Course arrays
Latest entry in Annual Progress vector
Length of course :

Counter, logical operators within request
Length of user's request

Logical operator vector

Left print bit

Marital status frequency

Marital status

Marital status code’

Maximum score possible in P.F.16 tests

Number of A'level codes

Name of student

Name list

Next blank in request translation
Tables of norms for college students
Tables of norms for college students
Norm table required '
Norm table required parameter

Area codes (pre-1972)

Area codes (pre-1972)

over 25 occupation codes

0ld codes bit B
Parent/Guardian frequencies (pre=1972)
Parent/Guardian/Student code (pre-1972)

. Requested option

Oother Art qualifications

Other Art qualifications confirmed
0'level qualification table
Religion frequencies (pre-1972)
Religion codes (pre-1972)

Over 25 student occupation

Over 25 occupation frequencies

Print bit

Possible relational operators
P.F.1l6 scores

P.F.16 frequencies

P.F.16 test codes

P.F.16 totals (squared)
P.F.l6 totals

Print indicator

Previous surname

-pParent/Guardian occupation
‘Parent/Guardian occupation frequencies

Position -of end of update entry :
Position of equals sign within update entry
Parent/Guardian/Student occupation

Pointer '

1p



Variable Usage

Q Number of qualifications recorded
QcC Qualification code
QE Qualification examination
QG Qualification grade

QP - Qualification P/F
QR Qualification result

QUAL Qualification recorded
QUALNO . Number of qualifications recorded
QY - -Qualification year :
R Label array of required items
RB Remaining bit

RC ' Required card

" REG . Geographical region.

REL ' Religion

REQI - User's required item

REQM User's required item

REQU User's required item

REQUEST User's request

RGF . Geographical region frequencies
RITEM Required item within request
RK Religion codes

RLF Religion frequencies

RPB Remaining point bit

s . Number of 'school attended
SCF E School type frequencies

SCH school attendance array
SCHNO Number of school attended
SCK  School type codes

SET - Settlement

SEX Sex

SF ' Sten score frequencies

socc Student occupation
SSST Sten totals (sgquared)
SST Sten totals o

8T . School type
START Start date

. STEN Standard Ten (STEN) scores
STF Settlement frequencies

STK Settlement codes

SUB Main subjects of degree held
SUBCAR ~ Subsequent career
SUPP . Print suppression bit
SXF Sex frequency
SYF School year (from)
SYT . School year (to)
SwW o ~Switch bit in sort routines
TC Teachers' Certificate

TITLE Title of student

TRANS D.E.S. Transaction number
TTFT Teachers' training (from, to)
TYPE Type of student :
UNCOL University or college attended for degree study

UNOTH - University or other degree awarding body

11



Variable Usage

VALUES  Study of Values scores
VF Values frequencies
VP Verification print
VPB : Verification print bit
VPI -Verification print indicator
VST Values totals (squared) '
vT Values totals-
WB Withdrawal bit .
“WC . ~ Withdrawn code - :
WCR Withdrawn code require
. WD Date of withdrawal
WPB Withdrawal print bit .
- WRL: - Withdrawn, remaining, left. codes required
ws. . 'Wing Science C
. Xi - .- - Character string of i characters
--XVAR - Character string varying length (max 3)
-YC Year confirmed
YE Year of data file
YR - Required year of test

YT Year of test parameter

2.3 Programme files

BCRS' uses three PL/1 programme files, STUDENT, CONST and DIC.

The file STUDENT refers to the file containing the students' records.
It is a RECORD file with CONSECUTIVE organisation and accessed in a
SEQUENTIAL manner. It is opened with one of the options INPUT,
OUTPUT or UPDATE depending on the programme option required, and it
contains unblocked fixed length records-of 2416 bytes.

The file CONST is a STREAM file with CONSECUTIVE organisation and
accessed in a SEQUENTIAL manner. It is used by the procedure CON
and refers to the file containing the Data Constants.

The'file DIC is also a STREAM file with CONSECUTIVE organisation and
accessed in a SEQUENTIAL manner. It refers to the TRANSACTION FILE

established by programme R and used by programme D.

All three files are opened with the TITLE option, allowing the user
to specify on the Option Parameter Card the title (name) by which
that file is to be known during the execution of that particular
programme option. The title of the file STUDENT is specified in
columns 1 to 8 of the Option Parameter Card, the title of the file
CONST in columns 1¢ to 17, and the title of the file DIC by the
option parameter DES. '

Consider the foliowing £RUN command:

ERUN reqgdprog+*PL1LIB PAR=FN1=MTSFN1 FN2=MTSFN2 FN3=MTSFN3

then if the filename given on the Option Parameter card was 'FN1'

the actual MTS file used would be 'MTSFN1', whereas if the Option
Parameter Card contained the filename 'FN3' the associated MTS file

would be 'MTSFN3',
12



3. PROGRAMME R

3.1 Programme introduction

Programme R may be considered as the main programme in BCRS since
it is responsible for the establishment and maintenance of the
students' records. - The Programme Options provided by programme R
are discussed in section 4 of 'BCRS .... Bede College Record
System' and can be summarised as follows:

Option 1. Admission of records to BCRS.

2. Input of Intelligence Test records.

3. Annual Record Update. Transaction file established
for those leaving. o '

4. Set Withdrawal Code. Transaction file established .
for withdrawals. , :

5. Admissions listing for D.E.S.

6. File and Record listings.

7. Late Admissions, i.e. transfers from other Training
establishments. Transaqtion_file.established for -
late admissions. o '

8. Change of course/subjects. Transaction file

. established for a change of course/subject.

9. Record field alterations. Specified record print
routine. - : :

1¢. Transaction file established for Admissions.

The programme structure can be divided into five sections.

1. Declarations
1.1 Record declarations
1.2 Variable declarations
1.3 File declarations

- 2., - Procedures

.1 RECIN, Record input _
CHECKREC, Record checking routine
ITRECIN, Intelligence Test Record input
UPDATE, Record Update routine

SPNT, File listing output routine 1
PRINT, Full print of current record
2.6.1 CDATE, Date print routine

2 GENPNT, General Information print routine -
3 COUPNT, Course Details print routine

4 SAQPNT, Previous Education print routine

5

1

DNDNNDNDNN
L]

AU W

APPNT, Annual Progress print routine
7 rl, File listing output routine 2
8 DESPNT, D.E.S. listing output_routine

2.

2.
3. Programme Control Section
4, Option Control Section

5. Procedure CON, Data Constants input routine

1. Declarations

The record, variable and_file declarations are'discussed in .
section 2, page 5. ' . ' '
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2. Procedures
The function performed_by the programme procedures are as follows:

2.1 RECIN: This procedure is responsible for the input of a
student's record. The format in which the record should
be prepared is given in 'BCRS .... Bede College Record
System', Appendix 2, 2.1. '

2.2 CHECKREC: This procedure is responsible for the verification

- of certain of the data values. . The following fields are
checked: Age, Sex, Marital Status,; Religion, Settlement,
Region,'Parent/Guardian'Occupation, Student Occupation,
Over 25 Occupation, Family Position, and a Start Date check.
A CLASS E error/warning message will be given for any of
the above values recorded which fall outside the permissible
range for that field.

. 2.3 ITRECIN: This procedure is responsible for the input of the
Intelligence Test records and for the calculation of the
STEN scores for the P.F.l6 tests. Each Intelligence Test
score is verified to ensure that it lies within the permis- .
sible range for that test, and only if all the P.F.16 scores
are valid will the STEN scores be calculated. The format
in which the Intelligence Test scores should be prepared is
given in 'BCRS .... Bede College Record System', Appendix

2, 2.3.

2.4 UPDATE: This procedure is responsible for the input of the
course results throughout the student's career. The format
in which the information to be added to the records should
be prepared is given in 'BCRS .... Bece College Record
System', Appendix 2, 2.2. . This infoimation is recorded

" in the Annual Progress Vector and is viscussed later in
this section. : : '

"'2.5-2.8 The PRINT routines: The print routines consist of procedures
SPNT, PRINT, SPNT1 and DESPNT.

Ccalls on the routines SPNT, PRINT and SPNT1 are controlled
by the option parameter PI. The following table lists the
procedures used for each value of PI.

PI1 PROCEDURE PROCEDURE TASK
1 PRINT Full print of current record
2 SPNT : D.E.S. Nosf3qn1y printed
3 SPNT List ordered alphabetically
4 'SPNT1 | List ordered alphabetically within
course code

‘The procedure PRINT is also used to provide verification of
amendments made if the option parameter VP is specified.
When VP is specified the variable VPI will be set to provide
a verification print as follows:
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VARIABLE VPI * AMENDMENT VERTFICATION

)] Withdrawal

1 Change of course/sﬁbject

2 Record update

3 Full print of current record

The output given by these procedures is discussed in 'BCRS
- .... Bede College Record System', page 27.

The procedure DESPNT is used to provide the record listings
required by the D.E.S. (see 'BCRS .... Bede College Record
System', Option 5, page 18) .. ' o

Procedure utilisation

The delowing table lists the_procedufes used by each option.-

thic_)n RECIN | CHECKREC| ITRECIN UPDATE| SPNT | PRINT | SPNT1 | DESPNT
1 |RECIN|CHECKREC| _
2 "~ | ITRECIN _
3 UPDATE PRINT*
4 - PRINT*
'S . DESPNT
6 SPNT'| PRINT' | SENT1"
7 | RECIN|CHECKREC
8 PRINT*
9 PRINT*
19

*In Options 3, 4, 8 and 9 the procedure PRINT will only be called
if a verification print is specified on the Option Parameter Card.

*1n Option 6 the value of the Option Parameter PI controls which
of the procedures. SPNT, PRINT or SPNT1 will be called.

3. . Programme control section

The Programme Control Section verifies the Option Parameters speci-
fied on the Option parameter Card, calls the external procedure
CON if required and transfers contrql.to the requested Option

Control Section.
4. Option control section

The Opfiqﬁ control Section can be aivided-into three parts as
“follows: o : : : :



4.1 Options 1 and 7. ' These options require that the file STUDENT
be opened with the OUTPUT option since both options establish
records in a specified file. ' :

4.2 options 2,3,4,8 and 9. With these options the file STUDENT is
opened with the UPDATE option and the Specific Record Selec-
 tion method discussed in Appendix 1 is used to locate the
record to be updated. L .

4.3 options 5,6 and 1@. - With these options the file STUDENT is
opened with the INPUT option and each involves a complete
pass through all the records in the specified file.  See
File Search Routines, Appendix l. o ' :

"5, Procedure CON'

The procedure CON is responsible: for the input of the Data Constants

“from the Data Constants File, see section 7, page 27.

The Annual Progress Vector

The Annual Progress Vector (AP) is used to record the course results
throughout a student's career. The vector provides storage for 802

. characters in which there may be 100 entries.

Entries are recorded in the order in which they are presented. The
position of the ith entry in the AP Vector is recorded in the Field
Key Vector FK(i,l), and the length of that entry in FK(i,2). The
length of each entry includes the character '*' as a delimiter
between recorded entries. ' -

‘additional information will always be added to the end of that already
contained in the vector and where a field is respecified the original
. entry will be overwritten. The variable LEAP is used to record the
next free location in the vector. .The addition and removal of infor-
mation from the vector can be shown diagrammatically as follows:

Consider the AP Vector as containing entries corresponding to the
fields Al,Alw,AlG,AS_and A4 in that order as is shown below:

a1l |ale |Aal6 | a5 | A4 | (AP Vector)

then the addition of an entry corresponding to the field A3 will give:

Al AlQ | Al6 | A5 Al A3 ,(AP Vector)

whéreas the respecification of Alp will give:

Al | ale | a5°| a4 |Al® (AP. Vector)

and the subsequent removal of AS By specifying *A5=* will give:

a1l | a16 | a4 |Ale o . (AP Vector)

In each case the variable LEAP will be ‘altered appropriately as will
the Field Keys corresponding to the fields amended. :
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The Structure RECL

The array of structures RECL is‘uééd to providé temporary storage
to those parts of the records which are required in ordered listings.
It includes the variables:

. NAML Name list

DESL. D.E.S. Number list
DOBL Date of Birth list
START Start date’

FIN @ End of Course date
TYPE Type of Student
DHT . ~Degree held, type
DHY  Degree held, year
- DHB - Degree held, Awarding Body

The dimension of RECL is 509, thus allowing a maximum of 499
students to be recorded. One structure, the (KT+l)th, is used
.in the sort routine where KT is the number of students recorded.

If the number of students appearing in the file exceeds 499 the
output will be divided into groups of 439 records. Record -
ordering will be relevant only within each group. The following
message will also be printed: '

4%k %k Kk RWARNING** ** ** **MAXTMUM SIZE REACHED...FILE DIVIDED
Data CohvefsionlEfibrs
| In'programﬁé R data conversions are performed in several places.
' 1f a conversion error arises during. one of these conversions thg

following message will be printed:

“##% k%% **DATA CONVERSION ERROR***ki#%
'CURRENT . D.E.S.NO. d.e.s.no.

-where d.e.s.no. refers to the D.E.S. No.. of the current record.
The probable cause of such an error is an improperly coded data
item and as PL/l reattempts the conversion this message will be

followed by the standard system error message (IHE6©04I) providing
the programme statement number on'which_the error- arose.

3.2 Programme Listing

The listing of the source code of programme R is given in PART 2.

3.3 COmpiler'Listing

The listing of the output produced by the PL/1 Compiler during’
the compilation of programme R is given in PART 2. .
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4. PROGRAMME F

4.1 Programme Introduction

‘Programme F provides frequency counts on the demographic information.
The Programme Options provided are discussed in 'BCRS .... Bede
College Record System', section 4, and can be summarised as follows.

'Option l. General Information Frequency Tables
2. Interrogation Routines with Optional
Frequency Tables

The programme structure can be divided into five sections:

1. Declarations
: 1.1 Record declarations
1.2 Variable declarations
1.3 File declarations

2. . Procedures
2.1 TRANS, Request translation routine
2.2 LOCTST, Request evaluation routine
. 2.,2.1 FIND, Record field association routine -
2.2.2 TEST, Simple Request test routlne

2.3 SPNT, Short print routine

2.4 RFREQK Record frequancy keys

2.5 RECFREQ, Record frequencies -
2.6. RECFPNT, Record frequency print routines

3. Programme'Control Section
4. Option Control Section

5. Procedure CON, Data Constants input routine

l. Declarations

The record, variable and file declarations are discussed in
section 2, page s, :

2., Procedures
The functions perforﬁed by the programme procedures are as follows:

2.1 TRANS: ThlS procedure is respon51b1e for the translation of
a user's request and is discussed in Phase. 1 of the
Evaluation of a Request, Appendlx 2.

2.2 LOCTST: This procedure which includes the procedures FIND
and TEST is responsible for providing an accept/reject
answer for a Request .with the current record. The pro-

. cedure is discussed in Phase 2 of- the Evaluatlon of a

Request, Appendix 2.

2.3 SPNT: ThlS procedure is used to prov1de a l~st of all the
D.E.S. Nos. of all students included within a selected
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sample. The pfinting of-this list is suppressed if. the
number of students included exceeds 1000. ' :

2.4 RFREQK: This procedure is responsible.for prinfing the
Frequency Table Keys of the codes used.

2.5 RECFREQ: This procedure is responsible for accumulating the
 frequency totals. Recorded values are checked to. ensure
‘that they are within the permissible range for that field.
If they fall outside this range a CLASS E error/warning -
message is' printed and the recorded value ignored.

| 2.6:RFREQPNT:_This'précedure'is responsible for printing ‘the -
frequency tables. ' o S :

Progedu:e'utilisation_'

The following table lists the procedures used by each'option. :

Option | TRANS | LOCTST |-SPNT | RFREQK | RECFREQ | RFREQPNT

1 - | | | SPNT | RFREQK | RECFREQ .| RFREQPNT

> | Trans* | LocTsT | senT | RFREQKY | RECFREQ" RFREQPNT ™

*procedures TRANS and LOCTST are not called with thé special'
request, REQUEST='*', provided by Option 2.

*rhe procedures RFREQK, RECFREQ and RFREDPN® will caly be called

when the optional frequency tables provided by Option 2 are
_required,'or.when the special request REQUEST='*' is required. "

3. Programme Control Section
The Programme Control Section verifies the Option Parameters
specified on thé Option Parameter Card, calls the external pro-

cedure CON if required, .and transfers control to the requested
Option Control Section. '

4. Option Control Section

The Option Control Section can be divided into_two parts as
follows: '

4.1 Options 1 and 2 which require a complete pass_through the
‘ specified file, see The File Search Routines,'Appendix 1.

4.2 Option 2 with the special case REQUEST=‘*' which requires
' “.the Specific Selection method;discussed'in Appendix 1.

',In both.cases the file STUDENT is.opeped'With-the INPUT option.
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5. Procedure. CON

The procedure CON is responsible for the input of the Data Constants
from the Data Constants File, see section 7, page 27.

4,2 Programme Listing

The listing of the source code of programme F is'given in. PART 2.

4,3 Compiler Listing

The 1istihg of the outptt produced by the PL/l'Compiler during the
compilation of programme F is given in PART 2.
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5. - PROGRAMME I

5.1 Programme Introduction

Programme I provides frequency counts on the’ Intelligence Test
scores. The four Programme Options provided are discussed in
'BCRS .... Bede College Record System', section 4, and can be
summarised as follows: :

Option 1. Intelligence Test totals, means and standard

S ' deviations

2. Intelligence Test Frequency Tables

. 3. Intelligence Test file and record llstlngs
4., Interrogation routines

The programme structure can be divided into four sections.

1. Declarations
1.1 Record declarations
1.2 Variable declarations
1.3 File declarations

2. Procedures .
2.1 ITTMS, Intelligence Test totals, means and
standard deviations
2.2 ITFREQ, Intelligence Test Frequenc1es
2.3 SPNT, Short print routine
2.4 PRINT Print routine
2.5 ITPTMS Print routine for totals, means
and standard deviations
2.6 ITPFREQ, Print routine for Frequency. tables
2.7 TRANS, Request translation routine
2.8 LOCTST, Request evaluation routine
2.8.1 FIND, Record field association routine.
2.8.2 TEST, Simple Request test routine

3. Programme_Control-Section
4. Option Control Section

4.1 options 1,2,3 and 4 .
4.2 Option 4, spec1a1 case - REQUEST—'*'

1. Declarations

The record, variable and file declaratlons are dlscussed in
section 2 page 5. .

2. Procedures

.The'functions performed by the programme procedures are as follows:

2.1 ITTMS This procedure is respon51ble for accumulzating the
totals of the test scores and for the accumulatlon of the
totals of the squares of these scores.

2.2 ITFREQ: This procedure is_responsible'for accumulating the
frequency count totals. o
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In the above procedures each score .is checked to ensure that it
lies within the permissible range for that test. If the score
lies outside the specified range a CLASS F error/warning message
is printed and the score is ignored.

2.3 SPNT: This procedure is used to provide a list of the D.E.S.
Nos. of all students included within a selected sample.
The printing of this list is suppressed if the number of
students included exceeds 1¢00.

2.4 PRINT: This procedure is responsible for providing a print
of the Intelligence Test scores.

2.5 ITPTMS: This procedure is responsible for the calculation
of the mean score and the standard deviation for each
test. The procedure also provides a print routine for
the output of the totals, means and standard deviations.

In the above procedure if xi is the score obtained by student i
in test x, then the mean is calculated as:

. [zxi) for i=1 to n, : ' '
n where n is the number of students included,

and - the standé;d deviation is calculated as:

r(xi?)- (zxi)

2
n . .

n

2.6 ITPFREQ: This procedure is responsible for the output of the
frequency tables. ' -

2.7 TRANS: This procedure is responsible for the translation of
a user's request and is discussed in Phase 1 of the
Evaluation of a Request, Appendix 2.

2.8 LOCTST: This procedure which includes the procedures FIND
and TEST is responsible for providing an accept/reject
answer for a Request within the current record. . The
procedure is discussed in Phase 2 of the Evaluation of
a Request, Appendix 2.

Procedure utilisation

The following table lists the procedures used by each option..

Option |ITTMS |ITFREQ |SPNT | PRINT | ITPTMS| ITPFREQ| TRANS | LOCTST
‘1 |rTTMS | SPNT | TTPTMS '
2 ITFREQ|SPNT| ITPFREQ
3 | SPNT | PRINT
4 |ITTMS [ITFREQ|SPNT ITPTMS| ITPFREQ| TRANS*| LOCTST

*Procedures  TRANS and LOCTST are not called with the special
request, REQUEST='*', provided by Option 4.
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3.. Programme Control ‘Section

The Programme Control Section verifies the'Option'Parémeter
specified on the Option Parameter Card and transfers control
to the requested Option Control Section.

4, Option Control Sectidn

The Option Control Section can be divided into two parts as
follows:

4.1 Options 1,2,3 and 4 which require a compléfe pass through
the specified file, see The File Search Routines,
- Appendix 1.

4.2 Option 4 with the special case REQUEST='*' which requires'
the Specific Record Selection method discussed in
Appendix 1. S h

In both cases the file STUDENT is opened with the INPUT option.

Record rejection with Option 4

With Option 4 a record without Intelligence Test information will
be rejected and the Request not evaluated. In such cases a
CLASS L error/warning message will be printed which does NOT
necessarily mean that the record would have been accepted had
Intelligence Test scores been available.

5.2 Programme Listing

. The listing of the source code of programme I is given in PART 2.

5.3 Compiler Listing .

The listing of the output produced by the PL/1 Compiler during
the compilation of programme I is given in PART 2.
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6. PROGRAMME D

6.1 Programme Introduction

Programme D provides the card output for the Data Interchange system
with the D.E.S. at Darlington. The transactions provided are
discussed in sections 4 and 7 of 'BCRS .... Bede College Record
System' and can be summarised as follows: .

Transaction @1 Admissions _ _
11 Change of course/subject, including the
- extension to the B.Ed. course
12 Withdrawals/End of course .
15 Re-admission, i.e. transfer from other
Training Establishments

The programme structure can be divided as follows:

1. Declarations
1.1 Record declarations
1.2 Variable declarations
1.3 File declarations

2. Procedures : _ _

.1 NMON, New Month calculation routine

.2 DKEY, Card Key routine

.3 DCOUR, Details of Course

.4 QUALC, Qualification calculation routines-
.5 - DESADM, Admissions '
.6 - DESWOL, Withdrawals/End of course .

.7 DESCOCH, Change of course/subject/college

SIS SN SN SR SN N

3. Programme Control Section-
4. Transaction Control Section

5. Procedure CON, Data Constants inpuﬁlroutine

1. Declarations

The record, variable and file declarations are discussed in
section 2, page 5,

2. Procedures
The functions performed by the programme procedures are as follows:

2.1 NMON: This procedure is responsible for reducing a 6 character
date of the form 'DDMMYY' to a 5 character date of the form
'DDMYY', coding the months January to September as 1 to 9,
October as '&', November as '-', and December as '9#'.

2:2 DKEY: This procedure is responsible for providing information
common to all D.E.S. transactions. This information

includes:
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l. D.E.S. Reference No. (7 characters)
2. Sex (1 character) S

3. Date of Birth (5 characters)

"4, First 6 characters of Surname

2.3 DCOUR: This procedure is responsible for providing information
: concerning Course Details.. This information is required by.
Transactions 91, 11 and 15. With Transactions @1 and 15 .
the Course Details on admission are required (i.e. the first
line in the section Details of Course). -~ With Tramsaction 11
the current Course Details are required (i.e. those corres='
onding to the latest entry (LE) in the section Details of
Course). - ' . S

2.4 QUALC: This procedure is responsible for the qualificatioﬁ
analysis required to produce the information required for
Card 3.of the D.E.S. Admissions transaction. '

2.5 DESADM: This procedure provides the card output D.E.S.
Admissions record, Transaction @1. The full record
consists of five cards of which card 4 is optional and
‘'will ‘only appear when required.  The format of an
Admissions record is given in 'BCRS .... Bede College
Record System', Appendix 3, 3.1l.

2.6 DESWOL: This procedure provides the card output for Transaction-
12. Within the D.E.S. system Transaction 12 performs two
tasks. BCRS considers Transaction 12 as Withdrawals and
provides the Transaction Number '99' for End of Course
transactions. The format of the cards provided by the .
procedure is given in 'BCRS ..... Bede College Record System',
Appendix 3, 3.2 and 3.5. : : - T '

2.7 DESCOCH: This procedure provides the card output for

B Transactions 11 and 15. The format of the cards produced

~ is given in 'BCRS .... Bede College Record System',
" Appendix 3, 3.3 and 3.4. - _ :

Procedure utilisation

The following table lists the procedures used by each transaction.

Transaction | NMON | DKEY | DCOUR | QUALC DESADM | DESWOL | DESCOCH |
Con NMON | DKEY | DCOUR | QUALC | DESADM'
11 . DKEY | DCOUR - . | pEScocH
12 |NMON |DKEY | o - |opEswoL |
15 | NMON | DKEY | DCOUR DESCOCH

‘3. Programme Control Section

This section verifies the Option Parameters specified on the Option .
Parameter Card and calls the external procedure CON. -
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4..

Transactien Control Section

This section verifies the required transaction and calls the
procedure required for providing the card output. A CLASS O
error/warning message is nrlnted after each transactlon has
been completed. - : :

5.

Procedure CON

The procedure CON is responsible for the input of the Data
Constants. Procedure CON and the Data Constants File are

discussed in section 7, page 27.

listing of the source code of programme D is given in PART 2.

listing of the output produced by the PL/l Compiler dLrlng

6.2 Programme Listing
The
6.3 Compller Listing
The
the

compilation of programme D is given in PART 2.



7. THE.DATA CONSTANTS FILE

The Data Constants File which is required by programmes R, F and D
contains the following information: ' _

1. The Authority/Country Names and their corresponding
codes '

2. The General codes

3. The A'level codes and their corresponding Form 30T.T.
card columns '

4. The Tables of Norms for College Students

"1. The Authority/Country Names and Codes

The Authority/Country Names are recorded in the vector AUTR and
‘their corresponding codes in the vector AUTRI.

The Names are arranged in 26 groups, alphabetically by first letter
only. Within each group they may appear in any order although due
to the more frequefit request for Authority Names they have been
placed first, thus reducing search time. '

The first card of this section records. the number of Names within
each group and this is used to calculate a key matrix as follows:

A B C D . ' : g
20 |44 |35 | 15 ' 3

1 {21 |65 |1¢0 |

20 |64 |99

wa 1 of the matrix records the first card; i.e. the number of
Names within each group. This information is used to
calculate rows 2 and 3.

Row 2 records the start position of each group within the vectors
-AUTR and AUTRI1. e

Row 3 records the position of the last entry of each group within
the vectors AUTR and AUTRI.

To find the code corresponding to a given Authority/Country Name
the position in the alphabet of the first letter of that Name is
found, thus giving the required column in the key matrix. - The
values in rows 2 and 3 in this column provide the start and finish
positions respectively of the required group within the AUTR
vector. A search is made between these positions and when the-
required Name is found the corresponding element of the vector
AUTR1 provides the required code.

_Alterations.to the Authority/Country listings, such as the deletion
of an unwanted Name and Code or the addition of a new Name and
Code, can be made very easily.

If an unwanted Name and Code is to be remoﬁed.from the list,
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decrease the number in the corresponding group on the first card
by 1 and remove the Name and Code from the 1list.

If an addition is to be made to the list, increase the number in
the corresponding group on the first card by 1 and insert the new
Name and Code in thé appropriate group within the list.

2. The General Codes
The General Codes appear in the following order within the file:

1. 014 Area codes (Settlement prior to 1972)

2. 01l1ld Religion codes (prior to 1972) _

3. 0l1d Parent/Guardian/Student Occupation codes
(prior to 1972) .

4. School Type codes

5. Parent/Guardian/Student Occupation codes

6. Settlement codes

7. Marital Status codes

8. Over 25 Occupation codes

9. Religion codes

10. Geographical Region codes

3. The A'level Codes

The A'level Codes are recorded in the vector ATAB and their
corresponding Form 39 T.T. card columns are recorded in the
corresponding elements of the vector ATABl.

The codes are recorded in pairs in the Data Constants File, each
A'level code being followed by its corresponding card column.
The full list is preceded by the number of pairs which is
recorded in the variable NALC.

To. make an addltlon to the list the variable NALC must be
altered appropriately and the new pair of codes added to the
list.

To delete a pair of codes from the list the variable NALC must
again be altered appropriately and the unwanted pair removed
from the list. Following pairs must then be moved in order
to ensure that no gaps appear within the list.

4; The Table of Norms for College Students

The two Tables of Norme for College Students.whlch are recorded
by BCRS are given on pages 42 and 43 of 'BCRS ... Bede College

Record System'.

In the Data Constants File only the upper bounds of each range
of new scores appearing within the body of the tablec are
recorded. The corresponding STEN scores are calculated from
these upper bounds in the procedure ITRECIN, programme R.
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The information in the Data Constants File is .read by the external
procedure CON. This procedure will be called only when required
for the first time by programmes R and F. It will not be subse-
quently called if required again during the same programme
execution. The procedure is always called by programme D.

7.1 File Listing

A listing of the Data Constants File is given in PART 2.

29



8. INPUT DATA

The input data to all options in BCRS must consist of an Option
Parameter Card. In some cases this card is accompanied by further
information presented in the form: :

Ykkkkkkk

In Section 8.1 (Data'Listings, see PART 2) several examples of
input data listings are provided.

The examples given are as follows:

8.1.1 Data listings for Programme R
Admissions records
Intelligence Test records
Annual updates -
Withdrawals

Changes of course/subject
Specific field alterations

AU WM

8.1.2 Data listings for Programmes F and I
1 The special request, REQUEST="'*"',
in programme F
2 The special request, REQUEST="'*"',
in Programme I :

8.1.3 Selected option parameter cards

The examples for 8.1.1 and 8.1.2 are all of the form given above.
The examples for 8.1.3 consist only of Option Parameter Cards.

The format describing the data appearing in the examples in 8.1.1
is given in 'BCRS .... Bede College Record System', Appendix 2.
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9. OUTPUT LISTINGS

In Section 9.1 (Output Listings, see PART 2) several examples are
given of the output from BCRS.
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1¢. D.E.S. OUTPUT LISTINGS:

All cards sent to the D.E.S. should be accompanied'by a corresponding
‘listing. In Section 1@.1 (Output Listings, see PART 2) examples
are provided of the listings for the follow1ng transactlons-_

- ‘@1 .Admissions ' AR
. 11 “ Change of course/subject lncluding the
©7 i - extension to .a B. Ed course = :
© 12 Withdrawals _
15 Re-admission, i.e. a transfer from- another
s Training Establishment : '

Teachers' Training Section at the D.E.S. also require a listing of

the admissions as given by Programme R, Optlon 5. An example of
this llstlng for the admiss1ons in 1972 1s also provided. :
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APPENDIX 1. THE FILE SEARCH ROUTINES

The BCRS data files are organised sequentially in ascending order
of D.E.S. No. One of the characteristics of this type of organi-
sation is that it provides rapid access to successive records but
slow access to records out of sequence. For this reason the
maximum efficiency with a given set of updates is achieved when
the D.E.S. Nos. of these updates are placed in ascending order to
coincide with the order of the records in the file.

In BCRS the task or tasks of the requested Prdgramme Option gives
rise to the method of record selection. Two methods are used:

1. - The Complete Pass
2. Specific Record Selection .

1. The Complete Pass is used when all the records of a given file
are required. Records are selected in sequence starting with the
first and teminating when the End-of-file is reached whereupon
control passes to a pre-set ENDFILE routine. This method is shown
diagrammatically in Figure 1, page 35.

2. Specific Record Selection is used when a given record is .to
be found, or when a given set of records are required. In this
method the ENDFILE routine closes and re-opens the file, thus
returning the Read heads to the start of the file; and termina-
tion of the search cycle occurs when the terminating characters
Thhhikhkhh? ar'e input.

This method, which is shown diagrammatically in Figure 2, page
and flowcharted in Figure 3, page 36, can be divided 1nto steps
. as follows: .

Step 1 Initialise the 'record not found' bit to‘¢, i.e. 'off',

Step 2 Read the first/next D.E.S. No:'of the record to be found.
If this D.E.S. No. is '"#**%*%*%%' then branch out of the
cycle. g '

Step 3 Read the first/next record from the data file. This
record now becomes known as the ‘'current' record.

Step 4 Compare the D.E.S. No. of the current record with the
D.E.S. No. of the record to be found.

Step 5 If the D.E.S. Nos. compared in Step 4 are equal, the
current record is the record required, and after
performing the required operations control passes
back to Step 1.

Step 6 If the D.E.S. Nos. compared in Step 4 are not equal
. and the 'record not found' bit is off, the bit is set
to 1, i.e. 'on', and the D.E.S. No. of the current
record recorded. Control is then passed back to
Step 3.° : '

If the 'record not found' bit is 'on' and the current

D.E.S. no. is not equal to the recorded D.E.S. No.,
control passes back to Step 3.
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If the 'record not found' bit is 'on' and the current
D.E.S. No. is equal to the recorded D.E.S. No., then
the required record cannot be found, and after printing
a CLASS C error/warning message control is passed back
to Step 1.

With reference to Figure 2 on page 35, consider a search for
Record k where the current record is Record i. The next record,
Record i+l, becomes the current record, and if this is not equal
to Record k, the required record, searches are made from

Record i+l to Record.n, and from Record .l to:Record i+l, until
Record k is found. If Record k is not found the search cycle
is stopped at Record i+l. : '
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APPENDIX 2. THE EVALUATION OF A REQUEST

Phase 1. The Translate Procedure

This phase in the evaluation of a REQUEST involves the translation.
of a coded request into four vectors, LOP (Logical Operator),

RLAB (Required Label), CLAB (Condition Label) and RITEM (Required
Item).

These vectors can be represented in tabular form as follows:

LOP RLAB CLAB 'RITEM

29

Each line in this table is used to record a SIMPLE REQUEST. The
variable k records the number of simple requests recorded (1<=k=<20) .

The vector LOP records the Logical Operators which precede each
simple request with the exception of the first.

‘The vector RLAB records the Required Item Numbers.

The vector CLAB records the codes corresponding to the required
Relational Operators. These codes are as follows:

Relational Operator| = =l >]7™>] < |7K

CLAB Code 1| 2| 3| 4|[5] 6

The vector RITEM records the required Item Values.

Cohsider as an example one of the requests given on page 32 of
'"BCRS .... Bede College Record System'.

Select as a subset "those students who have more than
2 A'level passes and an O'level pass in English Language
or Mathematics"

This request was reduced to three simple requests:

1. has the student more than 2 A'level passes?

2. has the student an 0'level pass in English Language?

3. has the student an 0'level pass in Mathematics?

which were combined to produce -the fully coded request as:

REQUEST="' 21)>2 (****pk%x*%p) g 217¢1 (****0@61*P) | 2171 (****0g11*p) !
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With this request phase 1 will produce a table as follows:

1 21[ 3 [2 (****ax%#xp)
2} & [21]| 6 |1 (****0p61*P)
3] | 121} 6 |1(****0@g11*P)

20

- The final stage in phase 1 concerns the checking of the RLAB vector
to ensure that only valid ITEM NUMBERS are recorded. Programme F
allows 1 to 49 ITEM NUMBERS and Programme I 1 to 66. If an RLAB
value is found outside these ranges a CLASS G error/warning message
is given and the complete line removed from the table.

A flowchart of Phase 1 is given in Figure 1, page 42,

Phase 2. The Locate and Test Procedure

Phase 2 in the evaluation of a request is responsible for providing

a true/false (accept/reject) answer for that request with the current
record. In some circumstances not all the simple requests of a
given request need be evaluated to provide this answer. The
following rules govern the evaluation of the k simple requests
within the request. .

1. Loglcal Operators are evaluated from LEFT to RIGHT.

2. If the answer to a 51mp1e request is false and that
- simple request is followed by the Logical Operator 'g'
the whole request is false.

3. If the answer to a simple request is false and that
simple request is followed by the Logical Operator '|'
the next simple request is tested.

4, A simple request preceded by the Logical Operator '|'
will not be tested if the preceding simple request is
true.

Each simple réquest is evaluated in two stages.

Stage 1. The FIND Procedure

The Procedure FIND forms an association between the
RLAB of the simple request under considera:ion and

its corresponding Record field. Calculations and
conversions are performed where necessary to ensure
that the ITEM returned by this procedure is a character
string of varying length.
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Stage 2. The TEST Procedure returns a true/false answer
to a given simple request using as a relational
operator for the test the operator corresponding
to the CLAB code recorded for the simple request
under consideration. The test is made between
the ITEM returned by the procedure FIND and the
RITEM of the simple request.

The sequence in which the simple requests are evaluated is flow-
charted in Figure 2, page 43.

Exception Routines

Due to the incompatibility of the data recorded in the years prior
to 1972 and the need for more information when evaluating certain
Requests, several exception routines have been incorporated.

The following ITEM NUMBERS are exceptional cases and give rise to
the need for an exception routine:
ITEM NO. 4 Settlement
6 Parent/Guardian Occupation
7 Student Occupation
9 Religion
19 School Types
21 Qualifications
24 Course Codes
36 Annual Progress Vector
4¢ First Appointment

In each of these cases the Item Value is followed by additional
information. This information is always enclosed in parentheses
and can be shown as follows:

Item No. 4,6,7,9 and 4¢ Item No. 24
Main or
Year 2nd Prov.

Item No. 19

School] From To

Item No. 21

Year Type Code’  |Grade|P or F|°

Item No. 36

Year Field Label

30



During.the Request Evaluation Sequence, see Figure 2, three tests
are made to locate these Item Numbers.

1. The first test on finding one of these cases removes and
records all the additional information including the
parentheses from the Item Value.

2. The second test concerns only Item Numbers 4,6,7,9,36 and
49. On finding one of these cases a test is made between
the field 'Year' and the year in which the student entered
the College. If the years are not equal, the codes
recorded are not compatible with the required code in this

. Simple Request and the next Simple Request, if any, is
considered.

3. The third test on finding any of the above cases removes
~and records the number required from the Item Value.

The additional information given with Item Numbers 19, 21 and 36
is further processed in the procedure FIND. '

With Item Nos. 19 and 21, variables are defined over each field
within the additional information as follows:

Item No. 19

School From To

ST 1
SYF

SYT

Item No. 21

Year Type Code Grade [P or H

QE

QC

QG

QR

These variables are then compared with each of the Schol Attendances
or Qualifications recorded and a total kept of the number of - complete
matches that are made over all fields. If a variable consists of
the character/s '*' this field is accepted as 'true' regardless of
the value of the corresponding recorded field. In such cases the
field value required can be considered as any. For example, .the
additional information of '(***#p****pP)! following a request
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involving qualifications can be interpreted as an A'level pass in
'any' year, in 'any' code (subject), with 'any' grade.

The value .0f the variable ST defined over the additional information
for Item Number 24 is used as a subscript in the CODES vector. 1In
Item Number 36 the value of the Field Label is copied from the
additional information and used as' a subscript in the Field Label
vectors which provide pointers to the locations of the corresponding
information in the Annual Progress Vector.

The special request REQUEST='*'

With this request no evaluation is réquired as the user specifies
as data the D.E.S. Nos. of the students to be considered.
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Figure 1. Phase 1 of the Evaluation of a Request
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Figure 2. The Request Evaluation Sequence.
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