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One of the characteristics of time-sharing users is that they sooner or later feel that they must go in-house. As a result
of this pressure, which is brought about for several reasons, some to do with economics, some with politics, we are
making a fairly significant change in our overall strategy with respect to APL.

We intend to encourage such aspirations and we will be producing versions of our APL system which will run on
customers’ IBM (or equivalent) computers under a variety of IBM-provided operating system environments. We
have, in the past, provided our software to run on a dedicated computer, but the cost to a customer is quite high.
Now, we are talking about a much lower threshold of economic viability for the move in-house by making the
SHARP APL software operate under VM, MVT, SVS and MVS in addition to DOS.

Another inhibiting factor for the APL in-house user has been the high cost of duplicating those parts of our
communications network in which he is interested. We are proposing to provide the communications software as part
of the overall package, and hence require that the customer provide a small, dedicated IBM 3705, which we will
in turn connect to our network. The customer’s computer would then become a host processor on our network, and
could be selected as part of the normal sign-on sequence from any network location.

Unfortunately, in certain countries the common carriers do not permit this degree of efficiency in the use of facilities
they provide, but it is clear that the rules will have to be relaxed in the future to permit line-sharing arrangements,
even though we do not expect to see them encouraged. Thus, complete network access may not be possible from all
countries initially, but we feel that it should constitute part of our customers’ long term planning for APL usage.

The charges we propose for a SHARP APL in-house system will be published soon, and they will vary a little bit
with the degree of difficulty in installing, maintaining and updating the system in a particular environment.

Charges will be made in three areas:

il Installation: This will be a fixed one-time payment covering training of customer personnel in operations
and system programming, together with conversion of customer APL application programs.

% License fee: This will be a fixed monthly fee.

2, Usage charges: This will be a variable charge proportional to the number of SHARP APL connect hours

logged on the customer’s machine.

These charges will include a complete maintenance and updating service. The company currently employs about
a dozen system programmers who are engaged full time in the addition of enhancements and new facilities. All
customer installations will be kept in step with the software which we ourselves run as a time-sharing service by
software distributed through the network.

Application library programs will also be available for distribution on an individual or bulk basis, but these will be
subject to a different licensing arrangement which will provide for leasing or outright purchase.
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SHARP NEWS

LONDON, ENGLAND:

As mentioned briefly in the last newsletter, Fred Perkins has taken over as Managing
Director of the U.K. company. Fred joined I.P. Sharp Associates in London in 1974, on
completion of a research project at Dundee University where he had been applying
computers to the investigation of predictive monitoring of the human electrocardiogram. Fred Perkins

His basic training was in electrical engineering, with a BSc from Strathclyde University.
Subsequently he gained an MSc in Control Engineering from the Universities of War-
wick, Sussex and Bangor. It was a short research project on biological control systems that
led him into biomedical research, and stimulated his interest in computers.

In London, Fred saw Sharp’s Communications through its early days, before moving to Amsterdam in 1975. There
he took control of the company’s European network through its transition to the Alpha concentrator packet switched
system. Having spent the last year as Managing Director of the Dutch 1.P. Sharp Associates subsidiary, Intersystems
BV, Fred has now returned to London.

He will maintain his commitments to IPSA communications, while having overall responsibility for the U.K.
Company and its branches. He will be assisted in his task by Hazel O’Hare, the London Branch Manager (see
October 1977 newsletter). On John Bassingthwaighte’s return to Vancouver (see below), Hazel becomes Senior
U.K. Branch Manager.

John Bassingthwaighte was educated at the Universities of Toronto
and Western Ontario. After joining Sharp as a summer student in 1967,
he worked on data gathering and process control systems on PDP-8’s,
and a data management system on a SIGMA 7. He joined the APL
group in early 1969 and organized the installation of the 360/50, thus
becoming Operations Manager by default. After 18 months of operating
experience, John moved over to the Toronto Branch as Manager in
1971, and established the branch in Vancouver a couple of years later.
For the past year, John has been Managing Director of the U.K.
Company, assisting the growth of branch operations there. Until he
leaves in February to resume management of the Vancouver branch, he
will be Senior Branch Manager for the U.K.

Many thanks to Carol Aitchison who looked after Vancouver so ably
in John’s absence. John Bassingthwaighte
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- Each month, the Lease Master System produces monthly Rental Invoices for each of the tenants. The invoice
amounts are automatically posted to a transaction tape that will later update the General Ledger and Accounts
Receivable files.

- Service Invoice Amounts are entered manually each month and the system creates typed invoices and posts
the amounts to the A/R and G/L files.

- The Accounts Receivable System which is linked with the G/L, provides an A/R listing plus an aged
analysis of all open items.

- The Accounts Payable System provides the facility for automatic production of checks for payable items as
well as a manual cash disbursements journal.

- The General Ledger System provides a complete set of G/L reports plus explanations of all entries.

- Financial Statements including Balance Sheets, Income and Expense statements and Budget comparisons. The
reporting format for each of these reports is user definable at the time of execution of the programs.

- The Budget Reporting System provides plan versus actual comparisons for up to two years of data.

The hardware for the system consists of a 32K cpu, with an auxiliary tape drive and printer. Plans are underway
to increase memory size to 48K to handle an expected increase in volume. Programs and data for the system are stored
on some 45 200K tape cartridges. The entire system is written in APL and is completely interactive, so that operator
training is extremely easy.

Now that the system is fully operational, the invoicing and reporting which once took up to six months to do
manually, is finished in 3-4 days. In addition, management is alerted to out-of-line situations through a number of
checks built in to the applications software.
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FORECASTING IN SHARP APL
Frank Arthur, Calgary.

Introduction

Planning is one of the most important activities in any organization, private or public, and the cornerstone of this
activity is forecasting - the process of predicting the future state of affairs, based on certain assumptions. This article
reviews some of the quantitative forecasting methods currently in use, and relates them to programs available in the

SHARP APL public libraries.

Quantitative forecasts are generated from either deterministic or non-deterministic models. A deterministic model
assumes that factors affecting the object of the forecast and their associated parameters are known with certainty.
Non-deterministic models, on the other hand, make no such assumption, and thus necessitate the use of statistical
techniques. If yours is a world of certainty do not read any further, since this discussion deals exclusively with the
latter class of models.
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Time Series Analysis

The basic assumption behind time series forecasting models is that, if the factors that have affected the object of the
forecast in the past are the ones that will affect it in future, then historical data on the variable contains all the
information one needs for generating future values. The data requirements are therefore reduced, since only past
values of the variable are needed.

Time series models range from the naive all the way to the very sophisticated. The simplest case involves the
successive application of a growth rate to the current value of the variable. The growth rate can be either determined
subjectively, or estimated from past data. Functions in 56 GFEOWTH may be used to estimate the growth rate implied
in the past observations of a variable.

Another simple method is the moving average model, whereby future values are determined by computing the average
of a number of past observations. A slightly improved version is the exponentially weighted moving average
(EWMA) method, which assigns higher weights to the most recent observations (available in 39 MAGIC).

The above methods are simple and easy to apply, however the underlying theory is rather weak, and one cannot make
any statistical inferences from the results. A small improvement over these methods is the method of fitting a curve
(or a straight line) to past data, using functions in 32 REGRESSION. Where seasonality is present, some users

apply a hybrid of techniques: 3
forecasts from the straight line model are then adjusted by the appropriate seasonal factors.

X11 is used to deseasonalize the data, then a straight line is fitted to the result;

The ultimate in time series forecasting however is the use of autoregressive, moving average (ARIMA ) models, made

P popular by Box and Jenkins. The procedure is a three-stage process involving: the identification of the class of
ARIMA models that fits the data (a process much closer to an art than an exact science ); estimation of the parameters
in the model and the performance of diagnostic checks; generation of forecasts using the selected model. Functions
for doing all this can be found in 39 BOXJENKINS. Among the strong points of this technique are the fact that
past forecast errors are explicitly taken into account in the estimation and forecasting stages, and the confidence
intervals that are provided with the point forecasts. These models may even be used to generate forecasts for the
explanatory variables in structural models. Used by themselves, ARIMA models have been shown to perform just
as well as sophisticated multiple-equation structural models.

Conclusion

For those who want to venture into the business of forecasting (or are being forced into it), there is a wide spectrum
of techniques available - from the very simple to the more complex. The method selected should be based on a number
of factors, including

- the time available for doing the forecasting
- the availability of trained personnel and financial resources
- most important of all, the expected opportunity cost associated with being wrong.
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Finally, just to give an idea of the efficiency of the DLS methods, the cpu-cost of a calculation involving a facility
with 100 items over a planning horizon of 6 time periods amounts to no more than #25.00. This low cost will
hopefully encourage users to do sensitivity analysis.
For further information please contact Sharp or: ~ Andreas Buch,

Curator AG, Auditing & Trust Co.,

Freigutstr. 27,

8039 Zurich.

GRAFPLOT DEMONSTRATIONS Dave King, Toronto

In the last newsletter, I neglected to mention how to use the demonstrations in workspace 3 GRAFPLOT. Here we

g0...
Since graphics output is terminal dependent, you must define the function OUTTERM before attempting to use
GRAFPLOT.

Type: TERM 'TEK'
TERM 'code' where “code” is the SEEDEMO 'GOODIES'
code-name of the terminal you
are using. i g Z

For example,
TERM 'AJ832' will define the OUTTERM

needed for plotting on the
Typing: Anderson Jacobsen 832. —

s
(133

TERM ''  will give you a list of codes for
all terminals currently sup- 3
ported by Sharp graphics soft- RN
ware. X
—i
There are two “demo” functions for GRAFPLOT, =
DEMO and SEEDEMO. DEMO is for use only on the %
Tektronix 4010 series terminals. Simply type: o B
DEMO and select the desired demos 2 Dg
from the menu with cross- %!
hairs. QO
Users of other terminals should type: S E
SEEDEMO 'demo' where “demo” is one of s § w8
the demonstration-names "“E
listed in the workspace. Typ- e
ing SEEDEMO ''  will =
print the list. g ok
Type: i ; ~
ERASE before each plot to avoid ap- 2
parently random carriage

movements. T e i e e e O TR T e o [ S
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READERS’ CORNER

The texts published by APL PRESS are now available from our Toronto office, for those users who wish to order
them from us together with Sharp literature. They are also available directly from

APL PRESS,

Box 378, Pleasantville, N.Y. 10570.
The order form can be obtained from APL PRESS - as well as the APL VADE MECUM, APLSV summarized
on a wallet-sized plastic card. The summaries below have been reprinted (by permission) from the APL PRESS
order form.

Mathematics

A coherent three-volume sequence in the central topics of elementary mathematics, bridging the years from high
school through the first year of college, is provided by:
ALGEBRA, AN ALGORITHMIC TREATMENT K. E. Iverson 3()]pp $9.35
ELEMENTARY ANALYSIS K.E. Iverson 286pp $6.25
CALCULUS IN A NEW KEY D.L. Orth 286pp $8.00
SOLUTIONS (for the ALGEBRA text) 42pp  $1.50

APL is used as the exclusive mathematical notation throughout - in exposition, proofs, and in exercises. This notation
is very close to conventional algebra but is simpler and more general, and is directly executable on an APL computer
exactly as written. Although an APL computer is in no way essential, it is a useful adjunct, removing the tedium
from some of the exercises and encouraging an experimental approach to the exploration of mathematical topics.

The simplicity and precision of the notation makes possible an algorithmic treatment - every function introduced
is defined in terms of at least one explicit construction. Even if a computer is not available, the algorithmic treatment
presents the essentials of computer programming in a mathematical light, i.e., as the precise definition and application
of functions.

The simplicity and precision of the notation have also made it possible to place a greater burden than normal on
the exercises. This is reflected in their number and variety, and in the fact that interesting and non-trivial results
are developed in them. The extensive exercises make it possible to foster a great deal of independent work on the
part of the students. Finally, the exercises can be used effectively in courses devoted to teaching the APL language
itself.

Because the notation applies to vectors and matrices (or lists and tables, as they are called in the algebra text) in
a simple and uniform manner, tables are used extensively to give a graphic view of functions by displaying the
patterns produced by applying them to vectors. They are also used to clarify topics which use vectors directly, such
as linear functions and polynomials.

The notation provides simple explicit means for function definition, and the notation of function is emphasised in
all three texts. The Elementary Analysis and Calculus texts employ a particularly simple and effective form (that

covers recursive definition) which is discussed in the first issue of APL News, available from APL PRESS on request.

A 42-page solutions book for the algebra text is available; others are in preparation.
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The Newsletter is a regular publication of I.P. Sharp Associates. Contributions and comments are welcome and should be addressed
to: Jeanne Gershater, I.P. Sharp Newsletter, 145 King Street West, Toronto, Canada M5H 1J8.
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