Organization of a Computing Service for Industry and Commerce

By A. R. Bagshaw

Following experience using the Mark I computer at Manchester University, Ferranti opened
their own Computer Centre in London in 1955 and have continued to extend their facilities
each subsequent year. This paper, which was given at the Harrogate conference of the British
Computer Society in July 1960, reviews the first five years of operation and considers some of
the problems to be met in the near future.

Introduction

It has always been recognized by computer manu-
facturers that Computer Centres play an important, if
not essential, part in both sales promotion and after-order
services. Potential customers require facilities for their
own staffs to investigate the capabilities and suitability
of available equipments. Such experience provides the
background needed to assess not only existing machines
but also projected designs. At a later stage, when a
decision has been reached and an order placed, com-
puter centres provide facilities for program testing and
for experimental production runs in parallel with the
traditional system. This development work and prac-
tical experience enable customers to take the fullest
possible advantage of their capital investments as soon
as possible after delivery.

Apart from these special interests, all the manu-
facturers are anxious to stimulate the efficient use of
digital computers for as many applications as possible,
and one of the most effective ways to promote this policy
is to offer a computing service to industry, commerce,
and research, regardless of any particular user’s potential
value as a machine customer. In our case the Service
is not an isolated activity. It is very closely related to
other types of work and provides a down-to-earth link
with the problems which the world requires computers
to handle.

The Installations

Up to the end of 1955, Computing Service work
undertaken by Ferranti Ltd. was run on the Mark 1
machine installed at Manchester University, but early
in 1956 the engineers completed the commissioning of
the prototype Pegasus 1 at 21 Portland Place, W.1,
and handed it over for normal use.

The aims of the Centre were to provide facilities for:

1. training our own and our customers’ staffs;

2. development and expansion of the library of
programs available with Pegasus;

3. investigation and development of new applications
and techniques;

4. computer customers to do pre-delivery program

development and experimental work ;

demonstrations and other selling-aid activities;

6. use as an engineering test bed (e.g. development of
magnetic tape on Pegasus);

7. a computing service to research, industry, and
commerce.
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The original Pegasus has been extended by the attach-
ment of a larger drum store, four magnetic-tape units
and a 150 c.p.s. Soroban paper-tape punch, enabling us
to undertake a much wider range of applications. Early
in 1960, The London Computer Centre at 68 Newman
Street, W.1, was opened and, so far, it is equipped with
a 4,000-word Sirius Computer, and a Pegasus 2 System
including five magnetic-tape units, a Creed 300 c.p.s.
checked paper-tape output punch, and 80-column
punched-card input/output. Extensions to the system
are still being made and shortly will include an on-line
printer and a special Pegasus 2 modification known as
“pseudo off-line working.” This enables the computer
to perform conversions (e.g. magnetic tape to either card
punch or line printer) at the same time as it is engaged
on other work. A complete Orion System is being
manufactured for installation at Newman Street and the
organizational changes this will entail are discussed in a
later section of this paper.

The Nature of the Service

The Computing Service is integrated into the Computer
Sales Department and therefore, although we have pro-
gramming and data-handling sections specifically engaged
on service work, we can call for technical support from
a large team representing a wide range of specialized
knowledge and experience.

Broadly, we offer two types of service.

1. Hire of computer time by organizations pro-
gramming their own work.

2. Complete service, in which we take the problem and
produce results.

In the first case the customer pays a fixed rate for good
computer time used—calculated to the nearest minute on
Pegasus and Sirius. This charge covers such additional
facilities as technical advice from our staff, a reasonable
amount of use of our tape editing and card facilities, and
the use of working magnetic tapes (i.e. tapes not required
beyond the duration of a run). Paper tape and tele-
printer paper are provided, but customers must either
provide or pay for punched cards and must buy magnetic
tapes required exclusively for their work.

Advice on programming and operating is available
whenever the Centres are open. On a rota, our
experienced staff are present as duty programmers to
give technical assistance to customers either using or
waiting to use the equipments. Normally new customers
are attached to particular members of the staff who
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give guidance and personal tuition during the initial
training period, but most people quickly come to rely
upon the duty programmer and only call for other
assistance when they need advice from a specialist
member of the staff. Of course, certain cases do arise
in which the continued collaboration of a particular
member of the staff is desirable. In such circumstances,
suitable arrangements are made.

There are two booking lists which operate in parallel.
One is a fixed time-schedule which, usually, is reserved
for work being done by or on behalf of customers. The
other is a queue of people—mainly staff—who require
time and are available on the premises to fill gaps which
occur during the operation of the fixed schedule. The
queue is subdivided into two sections, for requirements
up to 10 minutes and for longer periods, respectively.
Normally the short runs take priority so that the maxi-
mum number of people can benefit from available
development time. Low priority long runs usually end
by being fitted into the fixed bookings either at week-ends
or during a night shift. Fixed booking sheets are divided
into five-minute intervals during the working day and
ten-minute intervals outside normal hours. In general,
customers hiring time are allocated bookings between
1100 and 2130 hours when the standard duty-programmer
rota operates, but it is not uncommon for customers to
book all-night sessions, in which case special arrange-
ments are made to have a Ferranti programmer present.

Although the bookings determine the basic pattern of
work, we appreciate that in many cases it is extremely
difficult to assess requirements accurately in advance.
From time to time customers who, in good faith, have
made reservations, find themselves either unable to com-
plete the work in the time booked or unable to use the
time effectively. The second case presents little difficulty.
We simply limit our charge to the time used and we
accept responsibility for filling any gap in the schedule.
Over-runs are a little more difficult, but we appreciate
that enforced termination of a run usually means that
some, if not all, of the value of the work is lost. If a
few extra minutes are required, our system is flexible
enough to permit such extensions. For longer periods
we cannot disorganize the work planned by other users,
but we aim to avoid serious waste of effort and machine
time. The system generally adopted is to arrange for
the process to be stopped at the earliest convenient point,
the relevant contents of the store to be “dumped” on
magnetic tape and full records made of the restart details.
Then, when time becomes available, the appropriate
conditions can be restored quickly and the job restarted
with very little trouble or loss. This procedure is made
easier because the majority of users act on our advice
and write into their programs reasonable restarts for
jobs which involve long production runs.

Wasted time is classified as being due to:

(a) Equipment fault.

(b) Operator error.

(¢) Unacceptable paper tapes or cards.

(d) Defective magnetic tape.
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If the waste can be identified with any equipment under
our control, on or off line, or with any action by a
member of our staff, it is not deemed to be ““good” time
for charging purposes. Disputes are normally settled
by the duty programmer, but can be referred to the Head
of the Computing Service if necessary. If there is any
shadow of doubt, the charge is cancelled.

Turning to the complete Computing Service which we
offer, work is undertaken either on fixed prices for
standard jobs or on terms specified in formal quotations.
For these types of work, details of effort involved are
required only for internal costing purposes and the
customer’s concern is simply with the price quoted for a
particular job. Naturally there are some problems in
which the customer recognizes that the very nature of
the process makes it impossible to assess accurately the
time required to complete certain sections of the work.
In such cases fixed charges are quoted for as much of
the work as possible, and a reasonable indication is
given of the rate at which the charges will accrue for
those sections which cannot be determined in advance
(e.g. cost quoted per iteration). Some problems are
well defined and can be dealt with quite satisfactorily by
mail, but more usually discussions are necessary before
a formal quotation can be prepared. The preliminary
investigations and advisory sessions carry no financial
obligations for the prospective customer.

As indicated earlier, apart from the staff directly
engaged on Computing Service work, we can call upon
the specialist experience of a large team of Sales and
Research staff who work in the Computer Centres.
However, in the main we handle work in which the
customer provides the expertise on his own subject and
we contribute our experience of computer techniques.
Recognizing the importance of the customer’s expert
knowledge of his own problems, we encourage a policy
of “do-it-yourself’” programming, using either machine
orders or autocodes according to the nature of the work.
Regular courses are run throughout the year and,
excluding our own staff, we have trained over 1,050
Pegasus programmers and more than 60 on Sirius to
date. In addition, the universities and technical colleges
have trained large numbers of people in the use of
Ferranti machines, and these courses bring a demand
for Service facilities when the students enter, or return
to, industry or commerce. The results of this “‘do-it-
yourself > policy can be judged from the fact that, of all
service work undertaken over the past year, 659 has
been programmed and run by customers.

Considering all forms of service work, more than
260 organizations have used the Centres up to date, and
new contacts are continually being developed. Many
customers have regular bookings and, apart from
extending the facilities which we offer in our Centres in
London and Manchester, we purchase time which can
be made available to us on customer-owned Ferranti
computers in the London area and put it to work solving
other peoples’ problems. In the early days the work
being done was almost exclusively scientific, but with the
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introduction of magnetic tapes and high-speed output
there was a pronounced swing towards commercial data-
processing. The Pegasus 2 System has been installed to
absorb some of this work and to extend the range of
applications. Fortunately, the rapid expansion of our
commercial Computing Service coincided with a lull in
the pressure of scientific work, following the installation
of a number of Pegasus computers in technical organiza-
tions. Although subsequently there has been no fall in
the demand for commercial service, there has been a
steady increase in the flow of technical and scientific
problems being submitted for our attention, and an
even balance is being achieved as we extend our facilities.

The Future

With the introduction of our Orion system numerous
organizational changes will become necessary. I do not
suggest that, as yet, I can offer satisfactory solutions to all
the scheduling, operating, and accounting problems which
a time-sharing machine presents, but perhaps I can give
some indication of my provisional ideas on these subjects.

Provided that users make reasonably accurate assess-
ments of the duration of their runs, scheduling work on
Pegasus and Sirius is a simple matter of allocating
bookings on clock time; but, apart from those users who
wish to hire the complete installation for a fixed period,
the conventional clock will have less significance in time-
shared work. The period of time which will elapse
between the start and the finish of a job will depend upon
the priorities of the programs which are run in parallel
with it, and as this interaction cannot be predetermined
accurately, fixed bookings, in the present sense, will not
be possible.

It is reasonable to expect that, at some future date, the
computer will accept details of all jobs queueing for
attention, and their priorities, and will optimize the
sequencing of the work, but for the present we expect to
rely upon human decisions made by the duty controller.
In time the controller may be a senior operator, but,
in the initial stages, when we will be gaining, and learning
by, experience, we expect to employ programmers on
this work. In fact, the duty programmer will become
the duty controller.

It is anticipated that the large jobs will fix the basic
pattern of a day’s work and that small jobs will be
integrated into the schedule by the duty controller, as
spare capacity becomes available. To enable the con-
troller to make sensible decisions, the built-in programs
will print out, on demand, full details of uncommitted
storage and peripheral equipment. In any case, the
computer will reject any program which requires more
facilities than are available at the time when it is read
into the machine.

It will be appreciated that this system of work schedul-
ing points to an operator-run ‘“‘closed shop” method of
working. One could not accept a situation in which a
number of independent users were competing for access
to the controls and equipments. Ideally a time-sharing
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machine would be run by a controller, supported by a
number of assistants attending to the various input and
output devices, but in our case the organization will be
influenced by the special requirements and responsibilities
of a computer manufacturer. For example, customers
who have placed orders for machines will require us to
provide training and experience for the staffs who will
be concerned with the operation of their own installations.

A relaxation which 1 consider likely to be found
desirable at a Service Centre dealing with many different
customers is connected with jobs involving punched-
card input/output. In such cases I feel that the customers
should be permitted—even encouraged—to provide staff
familiar with their cards to man the peripheral equip-
ments and do the card handling.

So far, as with bookings, accounting has been related
to conventional clock time but, as indicated earlier, this
is variable on a time-sharing machine and therefore is
not in itself an acceptable measure for charging purposes.
Within reasonable limits a user expects to pay the same
amounts for identical jobs run at different times. On
Orion, one of the built-in programs will keep a record of
both the overall clock time and the time when the
machine is operating under the control of each program,
and at the end of a run will print out the total chargeable
times used. When the charging formula has been agreed
the program can be extended to convert the times into
cost per run.

There is some value in having a charging system which
encourages use of the machine so that the fullest possible
advantage can be taken of the time-sharing facilities. It
would appear that in such a system the machine’s record
of operational times must be related to the peripheral
devices used and to the amount of drum and core store
reserved for the program. Naturally there are some
factors which completely override all other considera-
tions. The obvious example is the program which, by
using the whole of the core store, prevents other jobs
being run in parallel, even though peripheral equipments
are standing idle.

Our preliminary investigations into this problem indi-
cate that even if an accurate and completely equitable
formula could be found it would be very complex.
Again, if it were simply a matter of leaving the computer
to evaluate a complex formula at the end of each job,
there would be no problem, but customers using a
service centre expect to be provided with either a fixed
quotation or a scale of charges which they can use to
assess the cost of an operation in advance, without their
having to do complicated arithmetic. ~Although on this
point we cannot see our way to working on a flat machine-
time rate, it is our intention to aim at a simple scale of
charges even though this will mean sacrificing some of
the possible refinements.
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Notes on the Submission of Papers

Communications. Papers submitted for publication should
be sent to one of the honorary editors: E. N. Mutch, The
University Mathematical Laboratory, Corn Exchange Street,
Cambridge, or H. W. Gearing, c/o The Metal Box Company
Ltd., 37 Baker Street, London, W.1. They will then be sent
to members of the Editorial Board who will advise on subjects
within their particular experience. The author will be
informed as soon as possible whether the paper has been
accepted for publication, the date of the journal when it will
probably appear, and of any modifications suggested by the
referees.

General. Submission of a paper to the Editorial Board will
be held to imply that it is an original article not previously
published; that it has been cleared for publication so far as
military or commercial secrecy is concerned; that it is not
under consideration for publication elsewhere; and that if
accepted for The Computer Journal it will not be published
elsewhere in the same form, in English or any other language,
without the consent of one of the Editors.

Contributors who reside outside Great Britain are requested
to nominate somebody in Great Britain willing to correct
their proofs. Papers from such contributors should be
accompanied by a statement of the number of reprints
required.

Authors’ names should be given without titles or degrees.
Women are requested to give one Christian name in full to
avoid confusion. The name and address of the laboratory or
other institution where the work was performed should be
given.

Typescripts should carry the name and address of the
person to whom the proof of the paper is to be sent and
should also give a shortened version of the paper’s title, not
exceeding forty-five letters and spaces in length, suitable for
a running title in the published pages of the work.

Form of papers submitted for publication. The onus of
preparing a paper in a form suitable for sending to press lies
in the first place with the author. Proper attention to detail
in the preparation of the typescript before it is sent to the
Editors will shorten the time required for publication.
Papers not in satisfactory form may have to be returned to
the authors for revision.

Papers should be in double-spaced typing on one side of
sheets of uniform size with large margins. A top copy and
one carbon copy should be submitted. Each paper must be
accompanied by a summary of its contents which will be
printed immediately below the title at the beginning of the
paper. Pages should be numbered consecutively in arabic.

Footnotes. These should be typed immediately below the
line to which they refer. The sheet should be ruled in ink
for its whole width above and below the footnote. Footnotes
should be used sparingly and should be brief.

Tables. Each table should be numbered consecutively in
arabic and should have a general heading typed at the top,
as well as the necessary headings to columns, etc. Column
headings must be sufficiently brief to permit convenient
setting up in type. Careful attention should be paid to
layout so as to avoid tables of excessive width; the printing
area of the Journal page is 7” X 97, in two columns.
Headings should be chosen so as to make the tables as far
as possible comprehensible without reference to the text.
Tables should not normally be included in the text but
should be typed on separate sheets. More than one table
may be included on a single sheet, but tables should not be
split between sheets. Their approximate position in the text
should be indicated in the margin of the text.

Mathematical formulae. These must be clearly written,
avoiding symbols or arrangements which are difficult to set up.
Figures. Simple diagrams and flow-charts involving only a
few lines may be set up in letterpress at the discretion of our
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printers. Directional arrows must be clearly indicated.
Most diagrams will, however, require to be photographically
reproduced.

Where a diagram involves curves, diagonal rules, or other
detail which cannot be set up in type, it must be well drawn
in indian ink and clearly lettered on plain white paper, Bristol
board or faintly blue-lined paper. The diagram should be
approximately twice the size of the finished block. The size
limits for finished blocks are: widrh, single-column 3%,
double-column 7”; depth 9”. Each diagram should be on a
separate sheet, packed flat and bearing the author’s name on
the back.

For photographs, glossy prints are required; clips should
not be used and care should be taken to avoid heavy pressure
when writing on the backs.

Figures should be numbered consecutively. Legends should
be so written that the figures are as far as possible compre-
hensible without reference to the text. The approximate
position of the figures should be indicated in the margin of
the text.

In cases of doubt, a rough draft should be sent to one of
the honorary editors for a decision as to the best method of
reproduction, before the fair copies are prepared.

References. These should be given in the text thus: Barnett
and Robinson (1942), (Culbertson and Thomas, 1933);
where a paper to be cited has more than two authors, the
names of all the authors should be given when reference is
first made, e.g. (Osborne, Mendel and Ferry, 1919); sub-
sequent citations should appear thus (Osborne, et al., 1919).
Where more than one paper by the same authors has
appeared in one year the reference should be given as follows:
Osborne and Mendel (1914a); Osborne and Mendel (1914b);
or Osborne and Mendel (1914a, b); (Osborne and Mendel,
1914a, 1916; Barnett and Robinson, 1942). At the end of
the paper references should be given in alphabetical order
according to the names of the first authors of the publication
quoted, names with prefixes being entered under the prefix,
and should include the author’s initials, year of publication,
title of paper, the name of the journal, volume and first page
number. References to books and monographs should
include year of publication, the title and edition, town of
publication and the name of the publisher. Examples:—

CRANDALL, S. H. (1954). “Numerical Treatment of a
Fourth Order Parabolic Partial Differential Equation,”
J. Assoc. Comp. Mach., Vol. 1, p. 111.

RovsTER, W. C., and CoNTE, S. D. (1956). ‘“Convergence
of Finite Difference Solutions to a Solution of the
Equation of the Vibrating Rod,” Proc. Amer. Math.
Soc., Vol. 7, p. 742.

CrRANDALL, S. H. (1956).
of Numerical Procedures.
Book Co.

Authors are asked to check their references for accuracy
before submission of the paper.

Proofs. The authors are responsible for seeing that their
typescripts are in final form for publication. Proofs are sent
to authors in order that they may make sure that the paper
has been correctly set up in type, and not that they may add
new material or make corrections to the text. Otherwise
increased printing charges are inevitable. Excessive alteration
may have to be disallowed. The symbols used to indicate
corrections should be those laid down in British Standard
1219: 1945 a shortened version is also published (B.S. 1219¢:
1945, 1s. 6d.).

Reprints. Twenty-five reprints are supplied free of cost.
Additional reprints may be purchased if the Editors are
notified on the appropriate form when the proof of the
paper is returned.
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