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InEoduction

Last year's report concluded with speculation otr two topics: the ARC'S future computing
policy and the.growing influence of microtechnology. The policy statement, issued i;
O-ctober, contains proposals for strengthening computing at Instiiutes with the support
of an independent ARC Computing Centre. The distribution of computing resou;ces
between the Centre and the Institutes has yet to be resolved and staff remaii uncertain
about the nature and scope of their future duties. If the period of uncertainty is prolonged,
our ability to attract and retain staff with skills and the flair to meet the newihalleigei
will suffer.
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The statement, long awaited since first mooted in 1977, has emergpd at a time of
rapid transformation in the computing scene. until 1980 a cenrralised multiaccess system

w6uld have been the natural zuccessor to the present service, but the extraordinary

Jeriiopmeot of Ucrotechnology has overtaken both the technological and the economic

"."rr-itioo, 
on which such systems were based. A resulting range of small, cheaper

"o-p"ting 
systems, now avaiiable, can be linlted economically, if required, to largfi

spoiufist i*t"-A computing facilities through a much improved lelecommunications

r!."i"", a"a so providi an 
-alternative approach to meeting the Service's computing

needs.- in the past, agricultural research has not been a source of innovative demands on

computin; scien& either within the ARS or elsewhere, and the evidence points to Je-

searin stiff exptoiting available software packages. There are signs now that scientists

are responding to thJintroduction of microtechnology in a more innovatiye and adven-

to.or, *uy. fi" t"spoo." to the formation of the new Microsystems Section within the

6"purta*t has been very positive and the Section has become the clearing-house- for
enouiries on specification-and techniques, and even for problem solving. Nevertheless,

wiiii a minlmum atimate of 200 microsystems now installed at Institutes, the bulk of the

future development will be carried out locally.--'fo 
in" puri Z or 3 years the apparent increase in the workload of the Present c€ntral

service has been modest, but the-published tables conceal a larger growth brought about

ty tle i-pror"a operation ald management oflhe servic€.. Productivity has increased 
-by

"6ori 
zo 7- urt ojw the pattern of d;mand, primarily statistical, may have stabilised for

in" ,Vrta#of"."0, and enhancements to the network have not generated new sources of
*or(. Ui"rot""hnology has made computing attractive to a larger group of sc,ientists,

and inevitably signifi&nt growth io the application of computing in the agricultural

research will ensue and be centred on the Institutes.

Operetions Section

Operations

The equipment available now includes a small Prime 550 as well as the two ICL System

+. aJ tnii. uooeyr""u Front End Processors. The Prime 550 has obviated the need for
three separate computer systems in the computer, Molecular 

-structures 
and Statistics

bepartments. NyRS also use the Prime for database facilities for their Vegetable Gene

Bank Project.

System 4. Productive timc has increased on both systems to 97.'5% (Table l)' All
ioutine maintenance is now done outside scheduled hours. Operational time is slightly

down on last year and work has been contained within the two-shift op€ration, \Yith the

greater part of user work being done during multiaccess sessions' Some unattended

6peration took place towards ttre end of the year to deal with a number of larger jobs

submitted.
Operations shift staff have been reduced by one, though additional temPorary staff

havi been employed over the holiday period. Two young people have been partly trained

and given some ixperience under the National ComPuter Centre.Threshold Scheme' It
has 6een necessary on occasions for other statr to provide cover in the computer room
whetr shift staff have been ill or undergoing training.

The user workload has increased (Table 2) by 3l in etus (an elapsed time unit (etu) is a

measure of central processor unit (cpu) capacity), by over 6 f in thc number ofjobs and

8 /. in the numbei of work units. Inproved job management facilities for users has

contributed to a proportion of this inctease, as has the larger file base.
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TABLE I
System urilisation

4-724-70

55.0
x.2
8.4
3.8

92.4

l98l

4-70 4-72

Production timc
Day supervisor
Night supervisor
Housek€eping
Systcm work

Non-prcduction time
Failur6 (all cas€s) 6.6Elgioccring 1.0

7.6

tm.o

Operational time (hours) 42lg
Working days 252
Operatiooal time (day-hours) 16.7

@., 6t.2 63.123.6 26.0 U-O7.5 6.5 6.35.0 3.8 4.2
.4 97-5 9t.6

1.8
l.E

3.6

2.4 2-3
o.l 0.1

2.5 2.4

16; rm;
3985 337625t 2st15.9 t5.4

100.0

&2
l6.o

,_=__r____. . ___^_-_---
1980 l98l l9m t98t t980 l98lTotat 6r7os7s 63s25yr lo7075 43r 950 l4 r59i*9 tsatitn%%%%%%

RES
Comput r DepL

SFtlps . 18.6 18.,1 tt.8 10.8 5.1 5.0Appltoatiods 5.5 5.1 t0.8 7.4 j.3 4.i
Total 24.1 23.5 22.6 18.2 lO-7 g.l

qtatisqls Dcpl. i4.0 12.8 8'3 8.5 r8.5 tj.i
Oth.r RES Dapts. 12.3 9.9 5.6 5.4 13.8 l1.Z

Total 50.,1 4.2 36.5 32.1 43.0 36.E

NIAE 10.7 tl.1 12.2 11.7 8.9 1t.6GRI 5.5 7.O 5.7 9.6 6.7 4.0rRAD 3.7 5.3 8.0 lt.5 4.4 6.iNVRS 4.5 5.2 6.2 6.4 5.5 i.aMRI 4.8 4.t 2.7 2.2 1-2 6.4NrRD 3.7 3.7 5.5 5.6 3.5 4.iLARS 2.4 3.6 2.O 3.0 2.7 4.0EMRS 3.8 3.1 5.2 4.t 4.3 3.9GCRI 3.5 2.4 5.7 3.9 4.4 3.iLL 1.2 1.3 2.r 2.4 1.6 i.iMar S€rvic6 0.9 t'0 1.3 1.4 1.0 i.iWPBS l.l 1.0 0.9 0.9 r.3 1.4wRo l.l l.l 2.3 2.r 2.3 1.1ssEw o.7 t.4 1.3 l.o 0.9 f.iOthcrs 2.O t.7 2.t 2.1 2.r i.g
lm.o 100.0 lm.o 10.0 tm.o l0o.o

TAEIJ 2

Distribution of work by Institutes

ETU JOBS Work Units

56188 60 693Average per
working day

?4484 2530, 1615 t72t
+6.tt%IDqlas€ over 1980 total +2. % +7.s9%
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Ildividual site workloads are as variable as ever. The work done by the Statistics and
Molecular Structures Departments at RES has dropped markedly on System 4, though
they both no\ us€ tle P550 also. NIAE's load has increased substantially as has tbat of
GRI and IRAD. Large changes in a site's load can often be traced to a small number of
us€rs and eyen to a single individual.

A third interactive stream has been introduced to accommodate the larger progams that
users wish to use in this manner. This was possible following the enlancement of thc
4-72 main memory for a very small cost thus allowing better utilisation ofits cpu Power'
the most limited resource. Efrciency improvemenls have also been made to both systems

during the year, estimated at a minimum of 101, but only introduced in the fourth
quarter.

Lost time has been reduced from 34? hours to 185 hours, the result of much improved
availability on the z!'70 and less engineering work during scheduled hours' The number of
faitures (fable 3) has bem reduced overall, the largest reduction being on the zl--70

hardware.

1980

4-7o +72 Hours lost

TABLE 3

Sy s tem loilure distr ibut ion

TABLE 4

Service availability via FEP

+-72 Hours lost
5t 17

tol 146
l7 22

t69

185

Syst€m
Softwarc
Hardware
'oth€r'*
Total failur6

Total hou's lost

4-70

8l
28

137

?$49 11
154 9l 3t2
2t 16 2l
!95 156

,47

t Power supplies, operator arroN, ctc.

Front Enrl Proc€ssors. The two front end processors (FEPS) supPort interactive and

batch systems separately. The interactive service is given priority at the expense of batch
operation should one FEP fail, although this is reversed for short periods following any
long failure to enable the five remote batch systems to receive output and send input. The
number of failures on the interactive FEP system has increased to 1'3 per day and

availability is 0'6f do*n at 97'3/" (fable 4). While the batch FEP system failures have

been substantially reduced by both hardware and software investigation and correction,
the available time is below 92%. DPCE, who took over responsibility for maintaining
these equipmentsjust before the beginning ofthis year, have worked hard on them during
the year, but further work will be necessary.

Interactive 716
Batch 716
Interactive 716++70
Ioteractive 716+4--72
Batch 716+System 4'3

Service User Image'

1980 l98l 1980 l98l
o/ o/ ol o/

97.9 91.3 97.2 96.4
88.9 9l.l 86.9 89.9
96.2 95-7 95.0 94.5
96.6 95.8 95.6 .6
86.3 88.8 83.5 86.9

l98t
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Prime. In comparison with the older technology of System 4, the operational attractioD
is reliability. There have been nine system failures in ll months, plus a handful of
device faults. It also requires little manpower to operate it' Detailed operational data is
not yet available on the Prime but utilisation is estimated to b about 25% from week 9.

The introduction of NVRS to the service has occasionally deExaded the response and

steps are in hand to avoid further development ofthis situation. The Molecular Structures

Department has used the equivalent of approximately 254 000 etu on System 4, and the

Statistics Department approximately rl4 00o etu out of a total load of 525 000 etu (approx-

inately 750 cpu hours).

Softrare

System 4. Little work will be done on System 4 beyond the end of the current year.

Ohy those items which relate to future systems, new applications or essential extensions

of existing ones will be considered. During the year several new and improved ite1s were

introduced, they included: BENSON plotter software to improve reliability and

throughput; efficiency improvements to the operating system and some utilities; andjob
management alterations including a third RIRO stream. A more versatile interface to thc
'2780' protocol and file transfer with the P550 are nearing completion.

Prime. A service for RES Molecular Structures and Statistics Departments was intro-
duced in March. Little work has been done on the system provided by the manufacturer,
but some yt/ork has been done on the latest version known as Revision l8 and some of the
missing managemetrt facilities are being inserted. The data management package INFO
was acquired under licence and made available to IWRS. EMRS are also interested in
using the INFO package for their research records'

Documentstion. The Operations Advisory team are now responsible for the distribution
of documents. These are listed in Appendix l.

Microprocesor System Section

The Section was formed in April this year out of the original Telecommunications
Section. The title reflects a new and important field of interest within the ARS but one
which retains close links with telecommunications.

Microprocessors. Earlier this year the ARC Computing Committee supported a proposal
that there should be a c€ntre of expertise for the application of microprocessors to
scientific work within the ARS. It was expected that this would encourage users to work
to guidelines, if not standards, presented by this group and this enables a broader com-
munity of users to share and contribute both to hardware and software developments.

with the adyice of Professor Martin Healey (University College, Cardiff), a member of
the ARC Computing Committee, the following equipment was purchased. One North
Star Horizon; two Superbrain QD systems; two MIDAS 3D systems; one MIDAS
special; one Intersystems DPS-I system; one Watanabe flat-bed plotter; one Data tyPe

Tektronix emulating YDU; one Lear Siegler serial printer; one Anadex serial printer;
two graphics tablets; and one cass€tte reader.

This equipment uses the CP/M operating system, one of the most widely distributed
systems available today. This gives users access to a large and growing number of languages

and application packages, of which the following have akeady been obtained;
FORTRAN, BASIC, PASCAL, WORDSTAR, DATASTAR and d-BASE II. The
Midas systems also embody the 5-100 bus, which enables a variety of equipment to be
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attached and s€€ms likely to become a staodard for the itrdustry. The following lists the
more important tasks already in hand.

Initial detelopmerts. Because of the prcssure to complete outstanding tasks on thc
service network and also because of persistent staff losses, the effort available was less
tlan one would have wished given the urgency of tie tasks. All systems were confgured
for CP/M and staf, including those from other Sections, have been able to faniliarise
thems€lves with the various facilities.

Microsystcms iarcr-coruectioa. One of the first tasks was to devise a protocol for
linking microsystems. This was accomplished by A. Windram (GRI), in collaboration
with the Section on the methodology. The next task was to link these systems to larger
computing facilities and a solution was developed from a package available from Dr
R. A. Haskins, Loughborough University. The extended system allows Cp/M based
microcomputers either to eDulate a VDU to a Prime or to permit the interchange of files
between them.

Modifications to the Prime software was carried out by the Operations Section
(Williams). This version is fully operational and is used between the Superbrain based at
I.MS and the Prime 550 at RothamstEd.

This software is also the basis of further development, already in hand, which will
include: attachment of microsystems to System 4, initially as YDUs; remote monitoring
of other CP/M systems, which will be particularly useful for softwarc and adyice to
users at other Institutes; a general purpose CP/M system which will speed up the assess-
ment and testing of the ever increasing range of peripheral devices.

Pcriphzral comeabns. Work is also well advanced on the following:
Image data tablet. This is a technique which will enable spatial data to be tracked by a

handheld 'pen' and the results transmitted to a local microsystem. This promises to bc
particularly useful in laboratory situations.

Printers. A single program has been written which will deal flexibly with problems
which arise when matching a range of printers to a given configuration.

Flat bed plotting. A system has been designed and partially written to provide an
interface between a high level language and a local plotter. It is expected that some of the
cxisting Syst€m 4 routines may eventually be mounted on a microsystem.

The 5.25 in. and 8 in. diameter discs are increasingly used for'off-line' data capture.
This data must eventually be transfened to the mainframe and a system has been designed
which will route such data to the System 4 via the Prime.

Another system will capture a store image of either of the tretwork processors and be
transferred to a microsystem. This will enable error diagnostics to be carried out of-line
thus allowing a rapid restoration of the service.

The next ph$e. There are still many development opportunities ahead for these systems.
The widespread interest was confirmed by the attendance of over 200 actual and potential
users to the demonstrations which had been aranged for Rothamsted and ARC staff.
One immediate result has been the purchase of CP/M Midas systems by Entomology and
Soil Microbiotogy Departments where they are to be used to gather and organise experi-
mental data directly.

These systems can also play an important role in meeting general application com-
puting needs and will be particularly valuable when the experimenter wishes to perform
an interactive analysis of the data. The availability of larger backing store systems
opens up trew opportunities for personal or laboratory databases. The emergence of
88
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network protocols will enable data to flow freely between linked systems. However, all
CP/M systems suffer from the limitation of a maximum of 64 kilobyte memory and itis,
more than anything else, comtrains their usefulness to modest FORTRAN application
packages.

- Larger memory systems ranging from at least one to 16 megabytes will be availabte
in the new range of microsystsms already beginning to appeir on the market. Such
systems.may be sufficiently powerful to serve several independent users simultaneously;
alternatively they,could be cheap enough to become used ai powerful personat computini
work stations dedicated to a research team.

Telecommritetions. Although microsystems have been givetr pride of plac€ in the
Report, the section has also devoted considerable effort to finishing outstandiing develop-
ments and incorporating new equipment on the established network, For mosi practical
purposes the operational responsibility for the network has now been transferred to
Operations but with support from the Section if a major problem arises.

htchfrott-cnd yocessor. The outstanding work enabling files to be transferred from
remote rard-,, cartridge and paper tape readers was completed. This work, be gao io, 1979 ,
sufered badly through staf changes and the system was completed finally 6y the third
programmer to undertake the task.

Work was also carried out to improve the performance and to remove many of thc
residual errors; a more comprehensive message system was devised and introduced.

In eructitc frotd-ead ptoccssot. All three remote conc€ntrator systems are now in
service and have proved to be extremely reliable. These were desigled around and
implemented on an early microsystem no longer in production. The estiblished principles
and lessons_ of this technique could be carried forwird into contemporary systems but the
need would have to be justified by future developments in the njmorl. improvements
were made to the performance and operational convenience of the software.

Netuork, 
_ 
The 

-backlog 
of equipment together with this year's purchases have been

installed and no further significant changes are envisaged. The following is a list of
qeripherals lrrmanently attached to the network: 68 hard-copy te.mioilr, 2l at 30
characters s-1, 47 at ten characters s-r; 42 VDUs at 60 characters j-l; ten serial printers;
seyen RJE stations_having lin€ printers ; two letter quality printers ; six paper tapeieaders i
two card readers; four cartridge readers; seven drum plotters; and two microcomputei
systems (connected via Prime 550).

Although the number of devices connected to the network has more than doubled
sincc D76, the,average daily occupancy of 14 keyboard terminals fell by about an hour to
2',5 ll dayl. Whilst the work throughput of the-system has increased the rate of increase
ofdemand, experienced in the early yeirs ofthe service, has not been maintained. Despite
the increase in the number of devices users coofirm that the system respoase has not deen
degraded and that lack offacilities and difficulties of access are no longer an impediment
to Fowth. There have been several important changes in the service which have led to
better utilisation of the facilities and these, in some sense, concealed the true increase in
demand. Nevertheless the services seem to be on a plateau and the additional network
investment has not apparently tapped new sources o1work.

Applications Sec,tion

Systeg !.- Although work for System 4 has perceptibly stackened during the lattcr
part of this year, it rcmains our only general service machine.
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The GHOST system was adopted as our standard graphics package on System 4 beforc
the period undeireview. tt hal Ucen enharced by the provision of higb level routines to
mimic some of the facilities of the old CIL package and to provide new facilities, the latter
particularly in the field of threedimensional representation. The performance-.-of thc
ilenson plotter has b€en improved. (Bicknell, Barrett and Summerfield, with Williams'
Operations Section)-The 

GRASP data managemeDt system has been enhanced and two courses gven.
(Clarke, I-essells and Crouch)' 

Enha-ncements have been made to the standard editor EE and a new guide produced;

minor improvements have also been made to the local implementations of the taxonomic
information retrieval program TAXIR and the bibliographic retrieval pro$am
FAMULUS. (Hersom)

An attempt was made to mount the statistical program MINITAB but encountered

tcchnical difrculties. It was ultimately decided to await improYements in the system

software which will allow the worst of these difficulties to be bypassed. This work is

expected to be resuned in the New Year. (Hersom and Su"erfillo
improvements have been made to the system for handling the ARCMET database of

historical meteorological data, and work started on systems to handle current meteoro-

logical data. (Clar[e, Crouch and Beasley, with Ford, Management Services Section)

Prine 550. Although the Prime 550 is oot a general service machine, some work has

been done on it botfas a matter of general fami]iarisation and in the interests of specific
customers.

The GHOST-8O and SURFACE II graphics packages have been implemented on thc
Prime. (Bicknell, Barrett and Summerfield)

The database manag€ment systems GRASP and INFO have been made available on

the Prime (the latter biing mounted by the suppliers) and assistance given.to NVRS, who
have been using INFO for a trial projed. (Clarke, Crouch and Lessells)

Mcrocompoters. All members of the Section have become involved with micro-
computers during the year.

Al:though muci of this work was in the nature of general familiarisation, some specific

comparatrive investigations were made: of the performance of the standard FORTRAN
program DECODe.lut"a ty ttte Soil Survey to produc€ readable text from coded field

iecolrds) on System 4 and thl micros, and ofthe data management systems SELECTOR
and dliASE'II. The Section also assisted with the Microsystems demonstrations.
(Lessells, Crouch and Clarke)

tlaining and Advisory Services. Although the Training team has been at half streogth

throughlout the year, lvery efrort has been made to give an adequate s€rvic€ to users and

the gJod reputation which this team has acquircd over the years appears to have beeD

maintained.
The video tapes of the standard twoday cou6e 'Introduction to Multijob' course

were updated. This course was given four times and the standard UCL thee-day intro-
ductory FORTRAN course alsb on video tape, was Siven three times, both of these

exclusive of occasional presentations to iodividual recruits. There can be no doubt that
the decision to use vidio tape for these courses has proved justified, though it is still
necessary for training staff to be in attendance to answer questions and to supervise the
practicai sessions. The tapes are particularly valuable in enabling new recruits to be

i.aineA ioai"idoatly on arrival without imposing an undue burden on the training staf'
The standard two-day SNOBOL course was also given once and a new one-day coursc

'Introduction to Microcomputers Using CP/M' twice.

m
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^-The 
Programming Advisory Service has continued to do valuable work, handling over

300cnquiriesthroughou! the year. Typical activities including debugging user pro!.ms,
advising on the use of library packages and routines, advising on piogxam disign, and
writing simple progmms to assist users'work (e.g. by rearranging their data intoi more
suitable format). This important but unglamorous work has longbeen regarded as one of
the strengths of the Department. (Thomas, Barrett and Crouch). Theri were six issues
of the Newsletter, amounting in total to 148 pages of text, including several contributions
fromlnstitutes. (Thomas)

Misctllmeous Investigotiom. A new plotting phase was written for the simulation
programCSMP. (Bicknell)

An extensive investigation was made to find a suitable data management system for an
NVRS Gene Bank Project. This ultimately recommended the purchase oi the INFO
system mentioned previously. (Clarke, with Mr J. Gilchrist and Dr D. Astley, IWRS)

An active role has been taken in the FORTRAN Specialist Group of tle British
Computer Society. In particular, this has involved drafting work in ionnection with
possible future FORTRAN standards. (Clarke)

A project has been undertaken to process the aphid data from the Rothamsted Insect
Survey, to store and maintain it and to simplify the production of the weekly aphid
bulletin. This work is initially being done on System 4 but will ultinately be transferred
to a microcomputer. It is intended that it be operational for the 1982 season. (Barrett)

An attempt has been made to identify users' needs for the next range ofARS computers.
(Beasley)

Rottamsted General Survey Progran (RGSP). The current Mark 2 version of RGSp
was relcased at the etrd oflast year and the past twelve months has, therefore, been one of
consolidation. Opportunities to exploit this package have been sharply limited by thc
lmall efort available on the project. Beasley returned to take charge of thc Apptications
Scction in late April and has acted in a consultative capacity since July with the assistancc
of Christine Lessells, a part-time worker. As a result only the preseot customers have
becn supported with no effort available for s€eking out niw cuitomers for the current
vcrsion,

Mark 2 has stood up reasonably \vell to a year of actual use, though inevitably a fcw
crrors have come to light and one or two of them have been rather difrcult to locate and
cure. Yersions are now available for ICL System 4, CDC 7ffi, ICL 29fi, prime 550,
IBM 370 and NCR B-series, and some work has been done on conversion for ICL l90d
and Data General Nova. These conversions have been done out of our control but in
general appear to have been performed to a high standard.

The future of RGSP remains unclear and there is concern that the full value has not
bcen obtained from the work already put in over past years. However, further develop
mcnt work, as distinct from the support ofthe existing program, would not be justified.
The batch interfacc of RGSP is not attractive by modern standards and the proviiion of a
conversational interface in the modem style would r€quire extensive ind probably
com_plete re-writing ofthe program. To do this properly is beyond the resources presently
available.

It is important that the lessons learned from RGSp are made known for the benefit of
those writing and using survey programs in the future. A start has b€en made on thig
in papers which were invited for Dr F. Yates-Eightieth Birthday Issue of Utilitas
Mathematica. (Beasley and Church, Statistics Department)

Paradoxically the cessation of developnent efort in RGSP might cause morc notice to
bc taken of these lessons because in the competitive world of computer packages, com-

9l

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-128 pp 11

ROTHAMSTED REPORT FOR I98I, PART I

ment by one producer on another's Product is at least suspect even when it is objective
and scnsible.

The list of current RGSP customcrs is given in the Appendix 2.

Managemeot Servlces

This secms likely to be the last full report of this Section berause in 1982 the ARC
Project Costing Scheme will cease, and be followed by the retirement of the S€ction Head,
C. W. Feame. Project Costing services to the Sea Fisheries Laboratory, MAFF and the
D€partment of Agriculture and Northern Ireland will also cease. Pat Ford, the Data
Controller for all these services is already being retrained to take up new duties as a

Data Administrator of ARS databases beginning with the meteorological databank'
The Data Preparation team is now committed to a long term program of punching

on behalf of the Soil Survey of England and Wales. This began in the summer and
already accounts for a l2[increase in the trumber of cards punched and verified this
year. The volume of data will increase further and is expected to double in the coming
year. This additional load will be handled by the same staff through the improved
productivity expected with new data entry systems which will replace the aged punched

card machines. This team also continues to receive work from most Institutes and has

received wide-spread praise for the accuracy and timeliness of their services.

Honorary Scientists

The Department enjoys the privilege of sharing its facilities with two Honorary Scientists

-both former Deputy Directors of Rothamsted.
Dr F. Yates has devoted a considerable Portion ofhis time to the desigu and develop-

ment of the Rothamsted Getreral Survey Program (RGSP) which has bcen a feature in the
Annual Report for many yearli. (See Applications System)

Dr F. G. W. Jones, long an advocate for aumeracy in biological research, has con-
tinued his modelling studies, using the computer to stimulate the spread of nematodes
attacking root cropa within fields, where their natural spread is modified by soil-moving
harvesting machiniry. The model is being extended to nematodes that attack above
ground fodder crops such as lucerne.

Stgff' codererces end olter couses

W. Ip (ASO) left shortty after graduating in his 4 year, day release Studies in Computer
Science. Christine Godfrey, Audio Typist and M' Driscoll and Leon ThomPsoD, Data
Processors, also resigned. Sandra Ellis for unavoidable reasons, resigned from the nelvly
created post of Departmental Admidstrator, a post she only filled in January 1981.

New stafl included Dawn Johnson, Shorthand Typist, M. Hornby and Carol Stcvcns'

Data Processors.
H. J. Y. Gledhill \yas appointed the odord, Readiog and West Herts. Regional

Representative on the Council of the British Computer Society. Eight staf att€nded
general interest computer conferences and another ten, participated itr more specialist
ones. Eight attended one of several management training courses and five followed a
course on aspocts of computer education.
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APPEI\TDIX 1

Docltnents sent out 1981

P.ogr"am Guides
rcllS! - DEDPRT(iD 1980 r€port bur sent 2 February 1982)PCllSOl2 EE. AD Edi.or
\9,1157 TIGGER (restrictcd circulatioo)
ry/1S13 _ . _ 4 -Uq[ty !9 provide hformatioD oD the System
Brief EE Guide RGSP suidc

Ptogfam Manuals
RGSP ME II Parl I
RGSP 22
RGSP 25
RGSP 24
RGSP Mk tr Quali$,ing docurEnt
NAG 8 Mioi manual

Systeo Guid6
89Yq/29l2 Opcrators Guidr to ruming rhe OoliDc BcDsoD plotter
CSYS/13/2 writing and TcstiDg JOBINP MACROSGSYS/23I17 Rcwrite of Multijob CommaDd list
Aqtq/2qP Amcndoent to Paper tspc input/out utilitieCSYS/IZ5 Ameodtrlcot ro SORT/MERGE proSram

6 N€qrsl,ctt .s (total 148 pag6)
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APPENDIX 2

Curreat RGSP Users

AK
Anivattiriat
Abcrdceo
Bath
EdinburSt
Impcrial Colegc
KeDt
lrncaster
Irtrdod Cooputing C€ntre
Ncwcastlc Upoo TyDe
Rcadiog
Shcmcld
Southamptoo

Polytachnica ard Coll.ges
Middl6ex Polytcchnic
N8pi6 CollcSp of Comffilc 8trd T€chnoloo/

Pvblic hdiet
Hcrdordshtu€ CoEty courcil
Food supply ADalysis Group, Oxford
MAFF Compu&r DcvElopEcot Unit
Ruthcrford ad ADDI€to! trboratory
wcat Midland County Couldl

Comrrcrcial Mict
BarElaF Bank Limitcd
NEGAS GritiEh Gas corDor8tion)

C)rartaat

ALtlralia
CSIRO
DcDartmcDt of Agriq tura
UEivcrsity of wcstcrn Australir

Orh.rt
Stltistical Irstitutc for A!i. aod the Pacific (J8Dqtr)
Univcrlity of CoD.ohagEd
Data PrdBsiDs Scrvic6 (Fiji)
Dlts PrGitr8 Division (tloog KooS)

APPB{DIX 3

Full titlc of IDstitute abreviatioos meDtioocd in thc Report

EMRS
GRI
IRAD
LARS
NIAE
NVRS
ssEw

East Malling Res.arch StalioD, Maidstonc.
Gnssland [esearch lDstitute. Maidcdhcad.
Instituta for R€search on Animal Di.scasc+ Ncvbury.
I-onc Ashtotr Rescalch StatioD. Bristol.
N.ti;nal lBstitute of A5icultual Ergin.cring Siboc.
National VcsEtabla R.s.arch StatioD, wclle.boumc.
Sroil Survay of EDglaid and WEl6, H.$ctrd.!.
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