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Introduction

Although the Department's activities remain centrd around the development, main_
tenance and management of the centrar computing facility to Institutes of th; Agricurtural
Research Service_ (ARS) in England and Wales, its responsibilities are chinging in
response to growing and varied demands for new facilities and services. Muchlf-this
demand for innovalion and expansion comes from outside Rothamsted, and the Depart-
ment is increasingly involved in these developments at both the poiicy and detailed
execution level. one of the most difficult tasks during the past year 

-has 
been to strike a
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balance between our present programme of work and the demands arising from the

growing awareness of the role-thai computing now plays in agricultural research, both

ii.ectlffor the research worker and indirectly for the support and management services.

Ways must be found for responding to these opportunities and for providing and manag-

ing'implied additional reso*ces. This situation can be illustrated with the following
exampGs of ongoing activities whose future is still unresolved:

(a) The Department proposed a scheme for collecting and summarising data from Mass' ' 
Spectrometry (MS) equipment for direct transmission to the computing serv-ice for
subsequent search'and identification analysis. This could be a cheap yet effective

alternitive to equipping each MS site with its own local dedicated computer system'

This proposal ii now biing discussed by the Panel of representatives from all Insti
tutes witi MS equipment. A corresponding departmental study group to examine the

overall operational, programming and telecommunication aspects of the scheme is

being made. The Panel ind the Department largely agree about the relevance and

adva-ntages of this approach, and it is hoped that means will yet be found for im-
plementing it.

(b) iogether 
-*ith the Data Logging Service, National Institute of Agricultural En-' ' 

ginerring, the Department is assessing centralised cross-assembler, emulation and

iimilu. i."hrriqu.J to ease the high cost of developing the otherwise trivially cheap

but powerful microprocessor for research purposes. Such central facilities should

yield overall cost benefits to the ARS and some Institutes are already tuming to the

i)epartment for advice and support. This, however, implies a major extension to the

Department's role for which further resources will be necessary.

(c) Reioas by Working Parties set up by the Computer Users' Group now confirm' . 
wide ranging user interest in database systems. However' the Department cannot

support a-ll ivailable database packages. There are long-term implications in setting

up database systems and without proper support the Department will have to set

limits to the responsibilities it can assume on behalf ofthe user.

(d) The Project Costing Scheme, the key to determining commissioned research costs,' ' 
also appears to s€rve Institutes' needs at the administrative level' This has triggered

intereiiin other management tasks; in some, immediate tangible savings could result

and in others, timely and comprehensive information would be provided' However,

under prevailing ciriumstancei, progress will either be limited to feasibility studies

or implementation over a long time scale.

The growth antl changing nature of the computer service led to,the proposal, made some

three-years ago, to enhance the service with an additional ICL System 't72. Nevertheless,

the speed wiih which pressures have built up, particularly in the past year, has been

surprising. Users are oow more articulate about their requirements, and it has become

essential lor the Department to channel these requests through more formal links with
the Institutes. At my request, Directors have appointed Computer Liaison Officers for
this purpose. The Officers have agreed to act as a Consultative Group to the DePartment

and io otrer views and opinions on matters of general concem. The Group has already

urged that a second general programming language, better sllited for non-numeric
pr.riposes, should be supported as an altemative to FORTRAN. They are keen to have a

wide choice of application packages in the service, even if no central support could be

offered. The Depirtment has yet to respond to these suggestions which again demand

resources.
It is unfortunate that these reasonable, and expected, requests should arise at a time of

growing economic contraints. If, therefore, the substantial computing investment made

ior such purposes is to be exploited, it will become increasingly essential to look to the
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Institutes to contribute to the additional resources. This will certainly be considered in
those situations where a request is specifically related to one Institute. It is not clear how
this will be handled in other situations.

Joint ICL/BES System 4 hoject. This Project was set up under the terms ofthe purchase
contract ofthe ICL System,l-72. The Project is staffed jointly by the Computer Depart-
ment and ICL and has been managed since January 1976 by Mr. Bernard G. Gold, who
has been seconded by ICL for this purpose. The principal objective is to cater for the
gowth and demand for improved multiaccess and batch services by upgrading the
present single 4-70 system into a twin System 4 configuration. The twin system will have
dedicated and switchable shared peripherals, operatiog through an ICL inter-processor
link for the transfer of work and files. Remote job entry (rje) users will be connected to
the twin system tfuough the Honeywell 716 front end processor (fep) which will eventu-
ally carry the multiaccess service. In this way developments to either the network or the
central mainframe system can in principle be carried out independently because the
interface between them is controlled by the Department.

The Joint Project Team is responsible for the software related to the twin ICL con-
figuration which includes the interprocessor link and other operational aids. Other
software developments, mainly relating to communication beyond the mainframe,
remain the responsibility of the Operations and Telecommunications Sections. From the
outset the Joint Project was based on an agreed definition which included a listing of the
tasks to be undertaken. This was followed by the specification of the software necessary
to achieve these objectives and from which forecasts were made about timescalei,
manpower and machine requirements. A full record of the resources used has been made
and progress is reviewed quarterly by a Project Steering Committee. The planned require-
ments have been met and it is no fault of the Project Team that the implemenation will
be delayed. Regrettably, serious difficulties with the air conditioning plant have delayed
the delivery ofthe System zt72 by at least six months. It has therefore been impossibli to
develop and test the interprocessor software, and negotiations are taking place with Bath
Uiiversity for time and facilities to develop this phase ofthe system on thiir twin System
4 configuration. Present forecasts are that the initial phase of the twin System 4 service
will be in service by July 1977.

Sections

This year Sectional Heads are largely responsible for their reports, which follow the
pattern for previous years. No attempt is made to describe the work in detail, and any
reader seeking more technical information about a y asp€ct ofthese reports is invited to
contact the Department.

Operations Section

This Section is responsible for the management and development of mainframe hardware,
software and support services, and is headed by H. J. V. Gledhill.

The year began with hopes ofdelivery ofthe ICL +72 computer by the end of May and
work was planned accordingly, but problems with the new air conditioning plant delayed
delivery until lamtary 7977. The Joint ICL RES 472 Project has been affected by the
lack of a system for testing purposes and in particular of the link between the two pro-
cessors, known as the DXC, which is to be delivered witl the 4-72.

Without the 4-72, the existing 4-70 computer has had to carry the workload. Good
hardware and reasonably good software performances kept the throughput up. However,
increases in efficiency have been offset by higher overheads both in dealing with a larger
number of on-line terminals and in core store reserved for service programs, e.g. the
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connection of the front end processor in February has meant an additional program
resident in core to control its communications link.

The workload has increased, but to a lesser extent than in previous years. It is difficult
to estimate to what extent this is due to lack of capacity. The multiaccess sessions have

been almost fully utilised for the past two years, which has meant a poor response and
turnround for users. Several sites are waiting to have additional terminals connected,
which means that some users are not able to obtain the service required and must wait
for the.l72 before connection is possible.

The +72 Project has strained the Section's programming resource, and as a result some
work has had to be postponed. Multijob 1000, the last official release of the op€rating
system by ICL, has now been incorporated in the system, but is by no means error free.

Rothamsted developments include file transfers between the +70 and the fep, and now a
further connection is being developed which deals with the messages to and from user
consoles. \{hen this work has been completed, the service will become independent of
any one mainframe computer. Not only will this facilitate the operation of two System 4
computers, but it will also be an important milestone along the road to their rePlacement,

which must eventually happen.
From April, users have been receiving statements of work done by the computer.

Multijob does not provide all the information required, and over the last few years

additions have been made to various parts of the system to obtain more information for
internal management purposes, and this has now become the basis for the us€r's state'
ment.

Systems pedormrncr. The multiaccess version of the system (day supervisor) runs from
04.00 to i8.00 h on weekdays. The night supervisor also permits terminal access, but not
interactive working since the core store used for this in the day supervisor becomes part
of a larger batch stream at night. Table I gives the +70 performance by usage for the year.

TADI,E 1

*70 Perfonnance
1975 1976

Productive timc (ZJ
Day supervisor
Night supervisor
housekeeping
system woak

total productive time (%)

No&productive timc (%)
failu€s (a[ caus€s)
routine ma.rnlenaoce
additional enginecring aod

unaccounted time

rotal uoproductive time (%)

45-3 46.4
22-E n.3
15.5 ll.6
4-9 7.2

t9.5-

5.8

92-5

1.3
5.6

looo 1000

1.4

10.5

0.5

7.5

5195
2*5

20.7

ODe.atioml time (hours) 5171
Workina days 252
operational time pcr day (hours) 2o'5

The night supervisor time has inq€ased by 20%. Reductions in housekecping timc,
lost time tbrough failures, and additional engineering have meant that total productive
timc has increased by 41.
r08
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Routine maintenance is scheduled for- a total of 6 h per week on two days after
18.00 h' An increasing amount of routine engineering maintenance as well is fault
diagnosis and correction has been carried out during no-rmal operation. This results in a
much more efficient use of machine time. The engineering staff of ICL have been en-
couraged to reduce the time when the 4-20 is reserved foimaintenance, and to deploy
their own terminal for testing devices within a working system.

The system was reserved for deyelopment work beiwien 12.30 and 13.30 h and after
18.00. h, with most work being done in the ratter period. such use has been greater this
year because of the needs of the Joint ICL/RES .t-72 project, attnougn greatei imciency
in non-Project work has kept the increase down.

The number of total failures (Table 2) has fallen markedly, attributed almost equany
to improved reliability of ICL hardware and software. piottems with the electricity
supply still exist, and it has not been possible to connect the motor alternator owin! t6
the delay of the 4-72 room completion. It is hoped that the +70's alternator will- be
connect€d early in 1977.

TABIJ 2

System failure distribu, ion
1976

92
m

112

99
3

l4

lt6

70

t975

151
23

114

178
4

15

197

37t

173

Software
ICL
RES

Total

Hardware
ICL
RES
Other

Total

Total (all caus€s)

Total hous lost

A total failure or 'crash' is not ihe only type of fault possible in the system. Otber
hardware errors can and do occur in devices and their connections to the piocessor, but
redundancy in 

-the 
equipment permits the system as a whole to continue and be repaired

with no effect for most users. Software faults arso occur but the estimation 
"r 

ui totat
numbers of occurrences is difficult. Any failure is serious to the users and it is good pral-
tice to keep the system updated. All errors reported are logged and investigut"i, und tri,
maintained of cument ones.

- 
During the year, there were 126 failure free days including periods of ten, nine and

eight-days. The longest period of consecutive woiking days 
-without 

a hardware crash
was 25, and without a software crash was 18. These figures are encouraging especially
since much ofthe hardware was installed in 1970.

_Tkoughput (Table 3) has been measured in the past in etapsed time units (ETLI).
This unit is adequate for annual comparison, but another unit-lthe work unit_will be
introduced for accounting purposes in the future. User work, which is all work excludin!
that of the Computer Department, has, increased by 151. This has been achieved b!
increases in e-ffici9ncy in the system and in its use by the Department, vnth oaly 0.2"2
(approximately l0 min) of extra time perday. Work done in the day supervisor ii up by
approximately 7l ot la;st year's total. The job management systim nas diverted tnl
larger jobs to overnight running, making more day time available for some additional
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TABLE 3

Distribution of wotk b! Institutes
ETUs

1975 1976
3 562 835 3 596 238

Job uoits

1915 1976
x32A 2$8E3Total

Rotbamstcd Exp€rioent l Statioo
Crmputer Department

Systems work
Other work

Total Computer DepartmeDt

Rothamsted E (perimental Statio[
Statistics Departmetrt
Other Departmetrts

NatioEl IDstitute of ASrioltural Eoginecring
Grassland Res€.lch Institute
National Vecetable Research Station
East Malting R€s€arch statioD
NatioDal ltrstitute of Agricultural Botaly
Letcombe Iaboratory
NatioDAl Institute for R€search iD Dairying
Meat R6earch Institute
Loog Ashtoo Res€arch Station
Glasshousc Crops Research ltrstitule
welsh Plast BrEeding Statioo
Others

Per day

2t.3 16.4 I l.l
t7.6 13.9 16.l

t5.9 17.8
5.5 9-6

8.6
17.9

26.530.1

I1.3
5.3

27.4

r I'l
4.E

16.9 16.2
7.2 7.8
t3.6 t 1.3
6.0 4-4
l'5 1.3
1.4 2.O
3.4 3.5
0.6 1.2
0.8 0.8
t.4 1.6
l.l 1.3
2.8 4.5

lt.8

5.3

4.1
t.4
1.8
0.5
0.8
1.2
0.6
1.8

I1.5
6.6

3-7
3.5
2.6

1.4
1.3
t.3
1.0
2.0

100.0 100.0

14 138 14 356

t00.0 100.0

926 l0l3

user work. There is a considerable amount of variation from one year to the next in any

one site's workload, and although the same Institutes are in the top Four, one increased

and one decreased by approximately 30 )d compared with last year.

There have been mori terminals in use at peak times than ever before, with a maximum

of 36 recorded. This is a larger number than the system can accommodate vr'ithout

increasing response time, and under such a load, response has been poor' Interactive

usage is 
-also ^increasing 

despite the slow turnround, and so also are users' criticisms'

Thjpoor system response is ihe result of an overloaded system. The zl70 computer is not

sufficiently fast to meet the full multiaccess demands made of it, and as a result user work,

which hai been steadily increasing since the service began, is still below its maximum
potential. New applications and 30 new users this year, including a new Institute, the

inimal Yirus Reiearch Institute, are still coming forward, and some of the smaller sites

in terms ofcomputer workload are about to increase their demand significantly'
Disc space is now uncomfortably full, and the additional discs and the +72 computer

expected to be in service by mid-sumrrer next year should provide the much needed

capacity to permit expansion to continue.

hogrrmming. This work divides into three aPproimately equal parts; system support'
software development, and Joint ICL/RES +72 Proiect software. Because of the com-

mitment to the z!72 Project, other enhancements to the system have be€n lim.ited' It has

not been possible to provide more conYeniently useablc facilities because other longer
term developments have been given precedence. Nevertheless, improvements have been

made, several of which have been acquired from other Multijob users including the
Universities of Aberdeen, Bath, Bristol, Cardiff and Exeter, the Transport and Road

ll0
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Res€arch laboratory, the Culham Laboratory (UKAEA), the European Space Agency
in Holland and Germany, and the Post Ofrce.

Syctem sa ,od. Rothamsted was the first Multijob user to implement the full MJIOOO
release in the Spring. (Thomson and Newbould) With the anticipated arrival of the L72
computer in early summer it was desirable to establish an uptodate software base. This
was acconplished with the Rothamsted Release 6 in June, which included a new ICL
release of the Communications Control Program tested by ICL on the RES Multijob
system in May. Considerable extra eflort was required in dealing with errors in the
manufacturer's released software which prevented its speedy implementation.

The operating system consists of programs-software-and many different flles
including libraries, compilers, utility programs, and catalogues, etc. These have been
reorganised to speed up certain lengthy procedures thus reducing the time required for
reserved use of the computer. As much work as possible is being done within the service
system during normal working hours, but some work has to be done out of hours when
the users do not have access.

The Rothamsted editor program REDIT has been re-released on a trial basis following
a major-error clearance. (Thomson) Again commitments relating to the zl-72 delayed
this work.

. &ftwwe develoltrtn. MEDINF, a control program for the System4end of the zl-7Gfep
interprocessor link, was brought into service. This receives file and job input from thi
fep and transmits boti punch and printer files over a 48K bits s-l fink ior ouput at remote
sites. (Coombs and latin)

Message Multiplexing software is being written for terminal tramc between the two
System 

-4 
processors and the fep, and will use 22100 and 4800 bits s r lines. (Coombs)

This software is a further step in making the user network independent of System 4 ani
provides greater flexibility now as well as easing the transition to a futurc mainframe
computer.

.I1fu1goq11m1 for cards and paper tape and a paper tape punch progmm compatible
with MEDINF have been implemented. These use common codi together with the
JOBINPUT program, and it is planned that commands will become generally available
regardless of the input device. (Sharma, Malcolm, Latin and Bishop)

Multijob does not provide a suitable mechanism for controlling the use of magnetic
tapes. Programming to deal with this problem has had to be postponed during the year,
but is now being tackled. The second stage of the job management system hai also had
to be shelved during the year, and included procedures for more adequate usage and
control of priyate disc volumes (PVOLS) which, though improved by the fust stage,
needs further work. Use of PVOLS is expected to increase as demands for sizea6le
databases have to b€ met.

Many minor improvements as well as error corrections have been implemented during
the year. Where possible the emphasis has been on more conyenient user facilities,
e.g. considerable use is now being made of the user's journal fle for reporting actions
completed or errors encountered to him. This is important since most ofthe development
work has been in areas not visible to the individual us€r though all will benefit from the
work.

ICLIRES 1-72 Project. Tbts is dealt with elservhere in the Departmental Report but
some of tlle software produced by the Project has already been put into service. File
protection details are now dealt with more adequately; and the operators have better
control over users and their work when closing the system. One requirement when run-

l
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ning the twin System 4 computers is to be able to move discs from one system to the other.
Changes to Multijob permit this. (Sharma, Coombs, Malcolm and Latin)

Applicatiom Soction

This Section is concerned with supporting, training and advising users with scientific
programming needs, and is headed by J. D. Beasley.

The activities of the Applications Section remain many and varied, but with a gradual
change of emphasis away from purely numerical work towards general data handling.

Informrtion storage a l rerieval. This heading covers the storage, management and
reading of substantial bodies of data. These bodies nay be experimental records, lists of
information on plant typ€s, library catalogues and almost any other information which
has previously been kept in books. Several programs have been mounted or investigated
with a view to determining their suitability for some of this work; those on which there is
now local knowledge include the TAXIR taxonomic information retrieval program and
the FAMULUS program for bibliographic information (Hersom), the G-EXEC Data
Management system (L.essells), the Aberdeen University FORTRAN database pro-
gramming system (Clarke), and the FILETAB program from the National Computing
Centre (Verrier). AIso convenienfly summarised under this head is our work on the
application ofthe computer to mass spectrometry. (Clarke)

The library programs for the sorting of data on magnetic tape or disc have been made a
little more emcient and their use considerably simplified. (Hersom) The use of magnetic
tape oo the Rothamsted ,l-70 is not particularly convenient, owing both to incom-
patibility between FORTRAN formats and other tape formats and to inefficiencies
within FORTRAN. Various pro$:rms have been written to assist users through some

of the resulting difrculties. (Barrett and Hersom)

Numerical work, The Section has continued to give substantial assistance to Dr. F.
Yates in the developmeDt of the Rothamsted General Survey Program. Most of the work
this year has related to the production ofa Master Source version ofthe program, which
can be used to produce versions suitable for running on any relevant machine. Versions
of the program have been sent during the year to Queen Mary College London, Man-
chester University, Edinburgh Regional Computing Centre and Service in Informatics
and Alalysis Ltd. (Dr. F. Yates and Barrett)

Work has also taken place on two projects in conjunction with the Statistics Depart-
ment. The first of these concerns the production early in the year of a version of GEN-
STAT which would occupy less core space but at the small cost of more transfers from
the backing store, and would be more suitable for the running of small jobs during the
day. Recent figures suggest that about 35% of GENSTAT jobs (measured by number of
jobs) now use this small version. Work has also started on the production ofa program to
perform the analysis of variance in a framework similar to that of the generalised linear
model fitting program GLIM. This work is being done at the request of the Numerical
Algorithms Group and under the auspices of the Working Party on Statistical Com-
puting of the Royal Statistical Society. The work falls into tbree stages: the extraction of
the reading and calculating algorithms from GLIM, the extraction of the present algor-
ithm for the analysis of variance from GENSTAT and its incorporation into an environ-
ment suitable for GLIM, and the production ofnew printing routines. Our work lies in
the middle section. (Beasley)

Computer grphics. Work has continued on the progam DRAW which was originally
developed for drawing chemical structures but has proved to have a wide range of
ll2
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application. (Bicknell and Thomas) Some other applications involving graphical work
are reported on briefly in the section on Miscellaneous Programming below.

Computing languages. Although the main computing language of the service is FORT-
RAN, several other languages have been the subject of implementation, development or
study during the year. The symbol manipulation language compiler SNOBOL4 is
gradually becoming available through the medium of the compiler SPITBOL; the
licensing difficulties concerning this compiler have now been sorted out only to be
succeeded by technical difficulties in its local implementation, but many ofthese have now
been overcome. (Bicknell and Barrett) The language BASIC continues to be of interest
to users and a comparative report has been written discussing the standard form of the
language and the various versions available on our machines. (kssells)

One ofour members (Clarke) is the Secretary ofBritish Computer Society FORTRAN
Specialist Group. This group is currently active in discussing and making proposals
concerning the proposed new International Standard for FORTRAN. Various programs
relating to FORTRAN and its use have been brought into the Deparhent as a result of
the activities of this group. A study has also been made of the initial proposals of the
CODASYL FORTRAN Database Manipulation Language Committee. (Clarke)
Work has also been done on certain pre-processor programs to elucidate obscure error
conditions occurring in FORTRAN programs. (Barrett)

Miscellaneous programs. As usual, the Section has spent some time on the production
of miscellaneous programs. Among the more substantial examples have been programs
to draw outline maps of counties or countries with internal shading dependent on the
value of some attribute, to accumulate and present graphically values of temperature and
rainfall, and to prepare soil proflles from coded field data. (Bicknell, Dunkley and Lessetls)

Trrining and ailvisory services. The appointment at the end of last year of a Training
and Advisory Officer has made possible a considerable extension of these services. We
normally rely upon Universities for basic courses in FORTRAN, but courses in the local
op€rating system have to be given from our own resources. Four such courses were given
this year. Some video tape equipment was purchased during the year and has been used
for a substantial part of this introductory course. This makes it possible to give courses
for single recruits and to keep copies of them at Institutes with compatible equipment.
Other courses will be recorded next year. The presence of a Training and Advisory
Officer has also made possible a substantial and in some cases long overdue improvement
in the quality of documentation supplied to users. (Verrier and Thomas)

Computer study groups. During the year the ARS Computer Users' Group set up a
number of study groups. The Section is involved in three of these : the Computer Graphics
Study Group, ttre Scientific Data Management Study Group, and the Textual Data
Handling Study Group. These groups cover areas where interest is expected to increase,
and they are likely to play a significant role in influencing the future activities of the
Section.

Rorht sted gcnenl sryey progrsm (RGSP). A few minor improvements were made to
RGSP in response to requests, and the Introductory Guide to RGSP by Mrs. Linda D.
Aitken (Inter-University/Research Councils Series Report No. 27, July 197Q, Program
Library Unit, Edinburgh University, has been published. As stated earlier, the Master
Source enables versions of RGSP to be generated for various machine types. This includes
the current working version of RGSP at Rothamsted which appears to be satisfactorily
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free from errors. This process does not guarantee the full portability ofthe program and
detai.led testing is necessary for a local working version. Such versions are now in olrra-
tion on CSIRO's CDC 7600 and CDC 6400 computers in Australia, and a new working
version suitable for IBM installations has been completed by Mrs. Linda D. Aitken
@LU, Edinburgh University). Dr. F. Yates has also been working on a new edition ofhis
book Sampling Methods lor Censuses and Srrueys (Charles Griffin & Co. Ltd.).

Telecommuicrtions S€ctiotr

The Section, headed by I. M. Richmond, is responsible for all aspects of telecommuni-
cations and includes the development and maintenance of the network and its associated
terminal equipment. Staff with experience and knowledge of these techniques are in
great demand, and the Section has been below strength for much of the year. For this
reason the maintenance of the front end processor software, which is essential now that
it is carrying the remote job entry (rje) traffic, has been borne by the development pro-
gramming staf at the ex;rnse of other aspects of the total Section programme. A certain
amount of reassignment has taken place, which has not aflected the primary tasks too
seriously, but has minimised progress on some secondary ones.

Operations

Network eqnipnun. The network consists of all terminals and the associated tele-
communication links. The ARC, for the first time, provided central funds for enhance-
ments to the network in the 197G77 departmental budget. Previously Institutes had
funded their own terminal equipment purchases, often under guidance from the Depart-
ment, but this led to planning difrculties and the new arrangement is welcomed.

The eight telegaph and four high speed buffers which were added to the system \i/ere
in full operation by June and further expansion was deferred until the installation of the
System,l-72. This applies eyen to those items purchased in this year's budget which will
not b€ operational until the System $72 is il full service. A summary of the terminal
position as at the close of the 197G77 financial year is given in Table 4.

TABLE 4

Sotnary of term ul and h$er facilities
Instslld On order Total

Buffcrs
Lcased liD€s l2 3 15
Dial up 5 O 5

T€(miDab
Teletyp€s
visual display units
Serial printels
Remote job entry
Cald readers
Paper tape readers

This table reveals another aspect of the growth in the service now being provided to
ARS Institutes. The expansion seems likely to continue because enquiries have already
been received for further substantial enhancements in the coming financial year. This
growth is very much in line with the prediction made some years ago and which, together
with other factors, led to the recommendation to purchase an additional mainframe
computer.
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Network prformaace. Overall performance is not discussed because the stafrng
situation has inhibited the collection of data for meaningful analysis. There have been
difficulties with the introduction of the rje service and the Institutes have shown for-
bearance. The programming staff, however, have minimised the interference with
service by working non-standard hours. A simple count of incidents on the network is
summarised in Table 5.

TABIT 5

Incidents on network
Number %

l. rje (fep support€d).(a)software 96 85'0
O) badnlat! l7 l5'0

Total ll3
2. Tcrmhals (DoD-fcp supported)

Teletypes 21
visual display udts 12
Serial printers 35
Links 49

Total ln
' lst July-3lst December 1976

lo00

17.9
to3
29-9
41.9

looo

This table clearly points to the rje service software as the major problem. The data of
Tables 4 and 5 shows that therc are on average two incidents per year on teletypes, and
one for the visual display units, which would seem to be entirely acceptable. Problems
still remain with the serial printers, although the actual performance is an improvement
over the situation in 1975, mainly due to the new maintenan@ contract. Nevertheless, they
continue to be used more intensively than the manufacturer's rating permits, and the
ody long-term solution will be to rcplace them-

IEPIRIE system. The centre of the Section's programming activities has again been
the fep/rje system. User trials were started in January and as the system became more
robust these gradually merged into an operational service. Considerable effort is being
concentrated on improving the system and although problems still exist, a more resilient
package for tle fep should be operational by the close of tle year. (Moore and Morton)

During the latter part of the year the system has been carrying a full operational
workload. This has revealed several problems. The most significant is ill-formatted files
being passed for transfer by the System 4. Information is being collected on the problem
and a solution is expected early in 1977. Errors in the rje 2780 emulator package were also
evident but these remain Honeywell's responsibility.

Deyelopments Development tasks within the Section are designated as either primary
or secondary. The former are those on which a commitment has been given to the users.
The latter are those which will provide desired facilities but are not demanded by immedi-
ate operational requirements. This division is mainly a management tool to facilitate the
sharing of the tasks between staff.

Primrry deYelopmerts

hteructiw trafic. T\e development phase of the software for the fep to carry all
terminal tramc was completed by July. It is planned that the support on the mainframe
will be available when the tl-.72 is operational.
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This development will considerably improve the flexibil.ity of the system enabling a
wider range of peripherals to b€ supported.

Micmprocessor based temiruls, The major new project started during the year has
been the development of a remote terminal concentrator based on the Honeyrell MTS
7500. This system will be located at the National Institute for Research in Dairying, and
will serve a dual function. In a foreground mode it will conc€ntrate on to the tele-
communications link all the terminal devices. This will improve throughput and flexibility
over the existing technique of Time Division Multiplexing (TDM). On a background
basis local file creation and editing will be carried out. The software for this system has
been under development during the latter part of the year. A program has been com-
pleted for the MTS 7500 which will enable the testing ofother programs to be carried out.
The detailed design for the system is at present being undertaken. (Moore)

Batch termintls. A rise in user demand for batch facilities led to a search of the
peripheral market for devices that could be supported directly on TDM equipment. Such
a peripheral needs to provide a measure of security for the data during transmission
without incurring the cost ofa rje. Suitable equipment was ideDtified. A common proto-
col for the fep/peripheral dialogue was defined and has been specified for the equipment
on order. The increased use of microprocessors in peripheral equipment has meant that
the definition of a special protocol has not incurred a cost penalty. However, the task of
supporting these devices is significantly reduced. A card reader destined for Meat Re-
search Institute has been purchased and the support software will be implemented in the
early part of 1977.

MS study. A study was carried out to ascertain the feasibility of providing a data
acquisition service to the MS users at remote sites. The outcome of this study was the
acceptance by the MS Panel of a system which could meet the users' neds without
extensive equipment at each site. Plans are being formulated to build a trial system.
(Richmond)

Soconilary developmenb

Eigh yality pinters. A hardware interface was developed and testing of the system
awaits the conpletion of the support software for the fep. (Bojtos, G. W. Storer-
Industrial Training Student)

Experimcntal Packet Switchitg Senkr (EPSS). The Department joined the experi-
ment in June. The development of the software falls into three phases. Phase one, the
line protocol software to enable the fep to accept and transmit packets. Phase two, the
call protocol to enable machine to machine conversations, and phase tbree, the job
transfer protocol. Phase one has been written and will be tested in conjunction with the
Post Office. The initial design for phase two is being carried out and the software is to
be written in a higtr level language, CORAL 66. Phase three awaits the definition of the
protocol by the Post Office. Delays caused by staff shortage have not been a problem as
the Post Office part of the experiment is running a year late. In spite of the delays the
experience gained is proving of value. (Moore)

Grqthics. The initial design for the remote support of plotting devices has been
prepared. It is expected that work will recommence during 1977 and a plottcr will be
tested at the National Institute of Aef,icultural Engineering.
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- Deyelopmetrt H716. The minimal development system purchased in 1975 was en_
hanced 

-so 
that development of software could p.oceid satis'factorily. Hardware failuris

on the fep indicate that a standby system is necessary if long, but rare, periods of 2_3
days down time are to be avoided, and the necessary interracei are being outanea. r[,rs
one H7l6 will have the dual role of being a development tool and a coid standby to the
system,

Mrnegement Services Section

This Section is headed by c. w. Fearne, and in addition to its broad supporting rore to
th€ computing service, is increasingly becoming involved in managemenitasks o-n behalf
of outside bodies.

Proi€ct:osting sc$me. The year end analysis for the financial year 1975_76 was held
up by the delay in the returns from one or two Imtitutes. Arter aiscussion with tne
Agricultural 

_Research council (ARC) a new schedule has been agreed which, if main-
tained, would provide them with the computer analysis output witfrn two months ofthe
end of the quarter' Reports for the first two quarteis of thi financial year 1976-77 were
completed to this new schedule.

. At the request of the ARC, se1er1] lrogramming changes were made to the suite,
including a revised allocation distribution and i'rollin-g year, anatysis. liearne,Proctor and Cooper)

The trial use of-the_scheme by the Department of Agriculture, Northern Ireland, was
successfully completed for the finaociar year 1975176 a;d we ari awaiting their oecision
as to the futurc use of this service. The Sea Fisheries Research Laboitr.y, f"f,inF,
Lowestoft, are also to make a trial use of the scheme for the coming nrairciai y"a.
(Fearne)

C.ca!:rli$ .ccomlng. On behalf of the A\g qtudy Group on Financial procedures,
the Sectio^n carried out a joint investigation with Mr. i. C. F. Coles (Secretary, ff;;;i
Institute for Research in Dairying), into the feasibil.ity of a pilot scheme for a;ntralised
accounting system based at Rothamsted. This is in part a consequ"o"e of Ue g.o*irfu.e
of accounting machines with punched paper tape output at tde rnstituG. tnese &frs
could be used to consolidate information for bot-h local-and centrar purposes. There is no
immediate commitment to this and the investigation win contior. io'a tir* t.y oriii-oie
resour@s become available.

9eq story rnonrgemert. Following discussions with the staff of the plant Breeding
Institute, both a feasibility and design study were made of a computer based system foi
managing the movement of seed stock and associated records in their newry constructed
fnqal seed. store. The study reports have been acc€pted by the Direct6r, Uut oit.,
Institutes with a conmon interest in this technique nive bin invited to comment on
these proposals before an implementation decision is made. (Fearne and proctor)

otter senices. There was a small increase in the number of punched and verffied cards
handled by the section d,ring the year and this service was em'ployed by eleven Institutes
1nd ARC. There was an improvement at the Idinbur& end ot the iink into the Ed;;urgh
Regional Computing Centre which resulted in an increased availability from lZll./"'ii
1975 to 80.81in 1976. This excluded the period when the terminal wis being used-for
departmental development and other tasks such as dialling into the Universit| of Cam_
bridge Computer Service. In order to make the maximum use of this equipment it seems
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likely that more use will be made of the dial-up facility now reliably available on high
spoed links.

Stafr s l Yisits

During the year A. J. Swan, J. G. Jackson and S. Riches, all Scientific Grade staff,

resigoid, as well as Mrs. Maxine Kerry and Rosemary Hearne, both ExecutiYe Omcers'

ThJfolowing new staff were appointed. Anne Kiss and R. P. Morton, Scientific Grade,

and Mrs. Mary Proctor and Mrs. Jane Spreull, Executive Offcer Grades.
The Department continued to supPort all User Group activities and regularly attended-

many of the ICL User Association meetings. D. H. Rees resigned from the Council of
this Association.

D. H. Rees visited the Taxometric Laboratory, University of Colorado, Boulder,
Colorado, and attended the National Computer Conference, New York. He also visited

the European Space Agency, Darmstadt, Western Germany. R. P. Sharma attended a

Conference on Software Systems Engineering, Eurocomp.
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