Ly

A 4

THACERIELCES I USTNG IMS.2 FOR A COHSCRTIUM OF LOCAL AUTHORITIES ™

A.J. "Tﬁﬁén, Svstems Mana~er, LOLA, (Londen On-Line Ldrv'S'hthorities)

1

/

Introduction
khen, a year ago, w2 were anproached by PATRAC and asked whether
vie would provide a paper for last year's Symposium, we declined
on the grouncs that we would prefer to have an operational on-
line datsbase system in existence bafore vie accepted any invit-
tions to major conferences. Happily, this year not only has our )
system celebrated its first birthday, but the Symposium concentrates
on achieveients rather than plans. ) . :
This paper deals with the path which led to the implementation of
what we consider to be the most advanced on-line system in British
local government. ’ - "
Background to the LOLA Project
2.1.. The original joint schemes
It is necessary to go back eleven years to find the beginning
cf the trail, At that time the Metropolitan Boroughs 0 & N
Committee, as it was then called, was implementing an integrated
. batch system for a group of six local authorities in South-East
London. ' -
Four years later, after a major re-organisation of local
government in London, two Boroughs in Morth-East London,
Hackney & Tower Hamlets, commissioned the London Boroughs'
Management Services Unit (as it had become} to implement
and operate a joint computer system. ’
The computer (a LEO III, roughly equivalent in power to an
IBM 360/30 but with multi-progremming capability - this in
18531) was the same as that used by the South-East boroughs,
and rapid implementation was achieved by using the standard-
ised programs developed for the earlier consortium,
2.2. The Haringey Survey
In 1967 the London Borough of Haringey (who by now had joined
Hackney and Tewer Hamlets in the North-East London Computer
Scheme in order to cope with their.short-term computer require-
ments) commissioned the LEMSU to investigate the long-tern
. data processing requirements of a local authority. The
investigation began in the autunn of 1967 and resulted in
over 10 man-years of work. The end product was a series of
reports covering the detailed working and computer require-
. ments of cach of the 18 departments, together with technical

“papers on various aspects of data processing. The summary
report (which was publichsed in Jaauary 1969) was a 118-page
book entitled “Report on the Initial Study: London Borough of -
Haringey Long-Term Computer Project". ’

- w———

2.3, Tomjieringey Ronort

«ne basic concepts which the report identified were.

. Tocal

a) the requirement for a datebase for the Jocal

() local Zuthority which would be consistent with
departmental database and which would be of use
to all the legitimate interests concerned.

(b) the general need for increasing emphasis on and
use of information as a resource in itself,

> - 3 > . d
These two concepts implied a 1arge computer equippe
with mass storage devices and 11qked‘to all major
departments through a telecomnunications network.

To fulfil the centralising function, which is their

" major purpose, the databases would contain sufficient

L

common items of information relevant to the work of

more than one department together with cross-references

more extensive files maintained by ind!VIdual
zgpartments. Furthermore, the system envisaged wguld
not be restricted merely tosproviding fagl!ltxes for
“enquiry, but would be based on the capability of
updating records on-line.

These ideas are illustrated in Figure 1,

The proposed system as outlined in the report would
have the ability to:-

(a) interrogate or update records on any database
at any time during the working day.

(b)' deal 'simultaneously' with messages from &11
remote terminals whatever database or record
or activity was required.

s ithi tem
c) accumulate 'queues' of work within the sys
(e} and present these for action by a particular
terminal user, ) -

(d) index all records of properties, organisations
and individuals and thus permit access to such
records to be gained by name or address as well
as by reference number,

{e) maintain cross-references to non-computer files,

. . . £

f) ‘total or compile selective 1ists and tables o

() records meeting criteria defined by terminal
users .on an ‘ad hoc' basis. $uch results would
be compiled and printed overnight,

(g) perform normal batch processing runs gither.
separately from, or concurrently with, terminal
transactions,

(h) store an indication of departmental interest in
one or more activities related to selected
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" records and to produce for the appropriate
department dotails of any of the stated
A activities which occur on these records. \
(i) suppress access by unauthorised users to
all or part of any database. :

The adventages of such a system can be summarised as:-

{i) standardisation of recording and referencing
in those most critical and public areas of
T informetion - people and property - within
a logical fremework and vith proper cross-
indexing. .

a similar logical framework for internal
records to extend the scope of integrated
data processing, .-

(ﬁ)

(1ii) better communications and co-operation
between departments, providing a basis
for a more efficient and consistent service
~ to the public. . o o \
(iv) less effort in acquiring, transmitting,

copying, re-organising, extracting and

analysing information. :

(v) laying the foundations of a progressive
systenr of reporting on operational
functions for managerial and strategic
requirements,

2.4. The Growth of the Consortium

- The concepts embodied in the Report were readily acceptable
to Haringey's Council and Chief Officers. The difficulty
was that the scale of investment and .resources needed for
implementation was well beyond the means of one London
borough., Our estimates (even in 1969) suggested that the
computer hardware would cost about £1 million-and that the
development of the basic 'nucleus' of computer applications
would involve at lecast 80 man-years,

- ~ Our conclusions had included an evaluation that a minimum
of four London boroughs was needed for a viable approach.
There existed already Hackney and Tower Humlets in the
consortium, Follow-up studies in these boroughs revealed
. similar characteristics to those which had given rise to
the Haringey reccmiendations. Three boroughs, however, were
. still rot enough to show a cost justification for the new
v proposals, particularly because of the modest level of

© LLO .IIT costs arising from the acquisition of a second-hand
central processor and the use of existing programs which
eliminated the development element,

Early in 1970 the London Borough’ of Hillingdon expressed
inlerest in joining any consortium formed to pursue the
objectives stated in the Haringey report. The decision
to form the London Cn-Line Local Authorities (LOLAY con-
sortium was taken in March 1970. Its computer staff were

A '__3_
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- mﬂ ‘ - “of the com divisi
Tk ed by the en bloc-transfer-of the computer ¢

ldﬁsu tg the employ of the new consor51um. Th1i~ A
acknowledged that all the §tarf concerned were worki.y
full-time on computer services to the four boroughs,

tensi fon of hard-
In May 1970, after further extensive eva]uat1on 0
waré gnd software, an order was placed with IBH for the -
central equipment and software prograus needed to implement
the initial pnase of the project. - R

The Choice of 11S/3580

* System.

it is obvious that in a project such as this, the controlling

: is of great importance. Although a number of manufact-
Zggtgagguld progide thepnecessary hardware, the software cgpi§1l;ty
was not so easily available. The.cho1ce became selecting fe we
the use of software already in existence and proven, or.soﬂt]wareocess .
which was then at the 'drawing bgard' stage or_at be%t,1q the prto_“ o
of development. Given, at that time, thqt ve had gnly two years on
produce the first application, it was finally deg1dsd to use a prov
package - IBM's Information Management System {IS/360).

i i ing 1 of the Operating
MS is a sub-monitor system running under the contro . 2
s Its purpose is to control hierarchically structuread data )
bases on direct access storage devices, and to provide access to the
data by means of a network of remote terminals and by batch programs.

The main features of IMS which determined its suitability for the
LOLA project are:~ .

ili intain hi hical data-
the ability to construct and maintain hierarchi
(a) bases with records organised in segments allowing for the
casy addition or deletion of segments and records:'

il4 i i i i betééen

b} the ability to specify logical relationships
(b} records which are physically separate and for the

relationships to be maintained by the software.

3 L2 'c 3 - ‘b the

c) the isolation of the application programs from.
() physical structures, storage and access methods of

“the databases.

. . - . s ' N k in
d) the ability for application programmers to wor
(@) conventional high-level languages without having to
learn specialised telecommunications or database
languages.

i cilitd ich inhibited
e) security and recovery facilities which in
(e) unauthorised access to data and a]loweq for recon-
struction in the event of data corruption.

' i1iti : routi sekeeping
f) well developed facilities for the routine house
() associated with the running of a teleprocessing system.

[
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ﬂh Integrated Pata Bases “?‘) e tm

' i iviti d hece the sources
.cords of local authcrity activities, and nhec S
I?ei;?ormation fo;'a data bank can be classified into three main
groups:

(a) Property; for example rating heredigaments, couqc;]
houses, prenises registered for various commercia
or industrial uses. - C e

. .
(b) People and Organisations; for example ratepayers,

. 5.

creditors, council tenants, school children,
electors. .

(c) Internal resources; for example revenue and capital

budgets, staff, stores holdings, transport, financial
investments.

i . i hat access
an integrated system of databases requires t
{g 3§¥§]2§n be madg other than by means of a refe(enc1ng sy;tem
peculiar to one particular office. For_examp]e, it §hou1d e . )
possible to discover. the contexts in which an authority has informa
tion about a property using only the address of the property as a
reference.

‘ 1 ithi 1 framework
‘At LOLA we are developing the databases thh\n a general
ﬁ% controlling indexes. The concept 1s illustrated in Figure 2.

index contains general purpose information, Thus a property
§332x120u1d contain the full address of the property, deicr1pt1on
of the type of property, rateable v§1ue, age, use etc. qh'ch
addition, cross-references are required to ql] databases g ic ror
contain application-dependent data a?out this property. yhiae'
rogating the property index, using the address as the Sei;i wi%ﬁ
the basic details of the preperty can be rgtr1eved, together :
the specific reference numbars given to th1§ property]1n var;o:Cific
applications. Authorised users can automaglca!ly follow up sp
references and access the appropriate application data.

Database Design for a Consortium of Users

. ;: One of the basic dilemmas facing anyone dgveloping_
> generalised systems for a group of users is to_dec1de
how to solve what we came to call 'the censortium
problem'. :

ssence, with four users (even with the comnitment
. ig g cgmmoa system) everything can exist four times.
Having agreed on 2 structure for the database, the
decision must be made whether to have onc database
containing data for all four users or to have four
databases with identical structures but differ?nt
names i.e. are the files ‘shared' or 'separate’.

5;2. The main advantagesof shared files are:-

(a) fewer files to define within the system.
(b) fewer files to maintain.

(c) less computer storage required.

3
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== _These are important considerations as much time is
gnt in producing almost identical information and N

- ) ntaining it. With just our first application, 4
Wain storage control requirements for ‘shared’ or
'separate’ files differs by over 25,000 bytes,

5.3. The main advantages of separate files are:-

(a) srmaller and, therefore, more easily recovered
in the event of corruption.

(b) a full system can still be provided to other
users following errors on one user's file.

(c) security of access is simpler to imp]emqht;’.:

(d) with the present version of IMS, system
throughput is greater.

There are other factors to be taken into account
largely in the technical areas such as disk utilisa-
tion end data chaining. LOLA decided to implement
separate files and events have justified our approach;

I would expect the reasons to be valid for any form of
consortium using IMS,

' 6.' Database Structure

6.1. Reference has already been made to the controlling indexes
of Property & People. Figure 3 gives an illustration of the
interconnection between these indexes and an application's
databases and also within the indexes. Only a subset of the
physical segments in the application databases are shown.
Figure 4 shows an example of a logical structure as used by
an application program making use of the cross-feferences

(or ‘pointers' as they are called in IMS) to obtain data
held in different physical files.

6.2. One of the major advantages of the database philosophy in IMS
is the ability to extend the structure of a physical database
without impacting existing programs. Providing that the
changes do not remove segments in a logical structure nor add
segments within a Jogical ‘branch', no changes are necessary
to an existing program. This is of immense importance in the
context of the Property and People indexes where additional

interconnections will be madé as more applications are
implemented.

7. Application Development

7.1. 'Hork%ng Parties’,

It has been our practice for many years to tackle the problen

o

of designing a comnon system for the consortium memders by mcans

of 'Working Parties'. A ‘Working Party' is a group, usually

about a dozen, with represcentatives of each authority and LOLA.

This group determines the objectives of tfie application, con-

siders problem arcas presented in the form of discussion papers

by the.Systems Analysts, and agrees the specifications. The
authorities are, therefore

from the very beginning.

» involved in the design of the system
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7.3.

* About 2,000 hours of machine time was used.

The developmant of a major application using IMS wx@h
both teleprocessing and batch programs has a long time-
scale, even in an installation which already has
experience-of such work. .. —... ... . S

Our first application included an over@ead for creating
the IS system and learning how to-design databases and
use IiiS. The major allocation of resources was:-

© 20 man years
] 9 n . "
6 fn n

PRSSSEEEEE——-

Systems Design & Programming
Database design & IMS' . .
General purpose facilities

45 man years

e -
4

" The Erob]em of database design using IMS is not so much

a “Tstion of can it be done but what is the optirum = T
¢ \uing it. There are usually a number of methods v _.
will produce the desired results in terms of data retrieved
but can differ very significantly in efficiency of machine
utilisation - for example, a simple two-directional logical
relationship can be implemented in over 20 different ways.
Given the intended development of further relationships
incorporating existing data, it becomes even more important
to have a specialist group who fully understand, the uses

to which the data is currently put in order to prevent new
applications impacting existing operational work., At LOLA
there is a team of seven responsible for database design

and maintenance and also for producing programs and facil-
ities of general use.

8. ‘The First Application

PUESESENERSENEREES

This includes 7 man years of support providedey IBM.
or a
subsequent application of equal complexity, ! would
expect these figures to drop by over 50%. - -

Program Testing.

There is an enormous problem connected with testing'te1e-
processing programs which run under IMS._ Bogh_thg inter-
face to the databases and the telecommunications interface
are handled by DL/1. )

ing coded the programs using ‘modular p(ogramming‘ tech-
ﬁ?éueg and testedpthgse with a module testing package, many
of the logic problems have been corrected. To test the
interaction with databases and the network, there are two
possibilities:- :

. (a) a testing package which runs as a batch program using

A

7.4.

test databases and simulating the network interface.

(b) wusing IMS itself and entering test data from a remote
terminal, ' .
Up until the present we have been forced to use tpe second
alternative due to the absence of any testing package. Th]s
approach is very expensive in machine resources and machine
utilisation. Typically a testing version of IMS wou}d
recuire 300,000 bytes of main storage and might service only
two or three programmers who between them are probably only
entering one message a minute,

Database Design.-

It was always intended to divorce the database qcs1gn and
maintenance responsibilities from the teams actively working
on applications - that is to have a Database:”anager.' The .
justification of this rapidly begqme.c]ear with a variety o
interconnecting databases with different processing require=
ments. .

8.2,

i <’ “ 7 _ 8.1. LOLA began its on-line system with a Rate Collection and

Accounting system using video terminals for all aspects.:
of interrogation and updating except rate receipts. The -
main advantages in taking this as the first were:-

. {a) it would provide a very'?irm basis of the property

T

index since every rating hereditament would create
in entry in the index.

{b} it was a well-understood application technically
: in that we had written a batch rating system as
far back as 1962 and this had been subsequently
implemented in twelve authorities. )
(¢) it was a ‘self-contained' application affecting

primarily one office in the authority.

&
. ©

Its disadvantages vere:-
(a) since rating is geared to either a 6 or 12-month

cycle, the deadline” (less than 2 years away) could
not be missed. )

(b) it resulted in notifications of money due being
sent to about 50,000 people in the borough and,

as everywhere with computer-produced bills, errors
would cause anger and complaints, together with
bad publicity for the authority. )

(c) the nature of the application forced a 'big bang'
implementation strategy as opposed to a phased
implementation approach.

The advantages, however, were too great to ignore.

The Conversion Process,

For three of the boroughs, tﬁe rates data was already held
on the LEO IIT computer. The conversion process decided

upon was to write programs which would operate on this data
to:-

(a) restructure it into the segments required for the
databases; :

-8-
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destination;

"@~ (c) provide synbolic cross-references for al \Sical
: relationships;

"(d) Tload tke physical databases;

(e) -resolve all the cross-references and provide -
physical pointers where necessary (using IMS
utility programs). o

This process took considerably longer than expected, one
of the problems being that intoncsistencies in cross-
referencing were only identified at the latter part of the
process whereas correction of the situation required modifica-
tion to early programs. Other problems related to the incom-
patibility of the magnetic tapes on the two computers and to

© the fact that one of the IMS utility programs had an elapsed

running time of over five hours with no_re-start facilities..._. ... .

In the end the conversion process, eéxcluding re-runs, took
over 17 hours of 360/50 machine time and produced our four
‘main qa§abases containing over 1 million database segments
comprising some 50 million bytes of data. :

There remains a necessity to periodically re-organise the
data for performance purposes. This involves unloading,
re-loading and re-referencing all the segments. Since most
databases tend to grow in content over a period of time,
this process can take well over 20 hours of 360/50 time.
The process would presumably be more difficult if one had
field-oriented databases.

.

8.3. User Training.

A direct result of copputer systems for a consortium is the

necessity to implement each application several times.

Recognising that this creates special problems, LOLA has

for a number of years used a special type of Systems Analyst

whom we call a Systems Advisory Officer. Two of his major

functions are to implemant and review applications., To this
* we added a team concerned solely with Education and Training,

There are extra problems of training to be tackled for an
on-line system, not least of these being that the computer
ceases to be a remote qod propitiated by large volumes of
data submission docurients, but that it intrudes directly
into the user's office in the form of a video terminal.which
places the user in direct contact with the computer. To
produce an effective group of users, it is essential that
they should learn to treat the compiuter as a tool to use
as a reutine item of office equipment. To this end practical
. experience has no equal as a training aid. We.adopted an
app?o§ch of formal classroom training in the use of the
fag111ties, followed by practice in the user's own office.
This took the form of making the operational system available
at agreed times for the users to submit realistic transactions
against training databases. Co

.9.. Further Development ' N s

Initially the error rate was high but in a surprisingly

sho», time the users adapted to the new techniques, Oga-s"__._- -
1

¢\ } minor by-products of the on-lind systea is th
fo 0 proportien of competent typists now to be found ..
Rates Office - this despite the fact that full-time
terminal operators are not used.

One technique that was found to be highly beneficial was
the use of a terminal simulator. This is a video display
specially modified to function in connection with an
ordinary tape recorder. By this means it is possible to
pre-record m2ssages in and out of the system and sub-
sequently play them back on the terminal. The users can,
therefore, be shown the processes of a transaction without
the necessity of having a computer available. '

This is also proving a successful device for discussing
alternative formats of display at the early stages of
system design overcoming the difficulty in attempting to
visualise the 'real thing' when looking at a print lay- .
out form. . :

L

2 1

"779.1, We have now four boroughs with an operational on-line rating

system, This uses 36 remote video terminals supported by
teletypewriters, Centrally we have an IMS system with 28
physical databases and 50 on-line transactions. These data-
bases currently incorporate 390,000 Rating records, 185,000
names and 360,000 properties. Holding this data requires

10 disk packs, each with a capacity of over 30 million
characters. All of this runs on a 360/50 with 512,000 bytes
of main storage which is dedicated to IMS during office hours.
The computer is already overloaded, of course, and will be
replaced in August 1973 with a megabyte 370/158. :

In addition we have the basis for development of further
applications in a -wide variety of areas, and by virtue of
the ability to build on the Indexes we are not restricted
to the 'traditional' areas such as payroll, stores account-
ing, rent collection etc. C

The consortium members are now completing their appraisal

of computer development requirements with particular
reference to property data and it would be inappropriate

in this paper to state specific areas of commitment in
advance of their decisions. The expected rate of development
_should increase the network by 100 terminals before 1976.

Given the long timescale already mentioned for large

applications, it is now thought desirable to consider a

‘three-pronged' approach:--

(a) developihg major applications;

(b) wuse of packages; ;

{c) development of 'facilities' rather than applications,
that is the maintenance of basic data with a small
nuzber of on-line facilities to interrogate and

update the information without a rigid and major
requirement for routine processing

- 10 -
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9.5.

s

9.6.

“As major projects, LOLA is already well advanged with

" starts in October 1573) and a Purchase Cont

both a Financial ilanagemant application (im""\ “itation
and

Creditors application on which programming has started,

Other possibilities are:- ' '

Rork Planning & Control (principally detailed progressing

of maintenance viork on council property e.g. houses,
schools). : e :

Manpower Utilisation.
Co-ordination of Capital Projécts.
Land Charges and Property Register,

A number of packages already exist which could be beneficial
to the consortium, for example:-. . .o

AP]anning - the Central London Land Use System (CLUSTER)

Engineers -  Survey Analysis, Technical Design
Architects - Critical Path Analysis '
Developnient of Facilities. '

These are based on rapidly developed extensions to the
existing databases giving a speedy implementation and
quickly realised benefits to the users, for example
Rates/Rents interface - To make selected rating data
rclating to council-owned property available to the
Housing Departrment plus facilities to hold details of
council tenants.

Property physical characteristics = A further expahsion
of tihe property index to assist the Housing Department in
the areas of Lettings and property maintenance.

Property Progressing and Monitoring - facilities to allow
a variety of departments to record significant activities
against properties for progressing and 'diary’ keeping
requirements.

B

Similar possibilities exist relating to the People Index.

This paper has sketched out what LOLA has achieved in the
past two years and indicates the approach which has led us
this far. Behind the scenes lie many lost evenings, nights
and weekends in achieving the first on-line IS system in
Britain - which despite all the problems (compounded in
February 1972 by electricity cuts arising from industrial
action) met its deadlines, The major problems arase from
software errors, untried terminals and lack of experience
(both IBM (UK) and ourselves) - hopefully either gone, or
nuch reduced, in the future, - '

He are now at a major point of our development, we have a

-1 -
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;;_,_ g ;jngboérd for rapid development and the next year sgpgld
g 2 "% fy the far-sightedness of our constituent autr 1 ORs
)q their courage in supporting innovation. '

- Tower Point North, - - - = iT e ool

Sydney Road, <
Enfield,
Middx.

22.3.73.
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