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games are protected as motion picture works pursuant to §
2 Sec. 1 No. 6 or § 95 of the German Copyright Statute
(UrhG) that requires a “sequence of pictures and sound
giving the impression of a moving picture” which cannot
be said even of a sequence of screen displays.

4.1 Literary Works or Scientific and Technical
Representations

To qualify for protection as a literary, scientific or artistic
work, a minimum requirement of aesthetic quality exists.
This is met, as user interfaces also convey information to
the user and there is no requirement of distinguishing
functional elements in German law. Thus, screen displays
may be classified as literary works pursuant to § 2 sec, 1
No. 2 UrhG or as a scientific or technical representation
pursuant to § 2 sec. 1 No. 7 UrhG, depending on the
prevalence of textual or graphic elements.

Comparable to the idea/expression-dichotomy 1in
American law, it is a basic principle of German copyright
law not to protect the contents of a scientific or technical
work but only the expression which is located in the selec-
tion, collection, classification and arrangement of the
information and subject matter. Also excluded from pro-
tection are elements that are common or indispensable for
scientific reasons (Judgement of Bundesgerichtshof, W.
Ger., 1981).

Individuality as the major requirement of German
copyright law requires a certain amount of creativity. As a
prerequisite, there must be room for creative authorship,
which essentially means that there is a variety of possible
solutions giving the specific solution an individual charac-
ter which may be lacking for elements dictated by func-
tion. In a key decision in the software field, the Federal
High Court has tightened the requirement to include a
considerable rise of the intellectual and creative
effort above the skills of the “average programmer”
(Judgement of 9 May 1985, Bundesgerichtshof, W. Ger.,
1985 — “Inkassoprogramm”, reported in English in 17
IIC 681 (1986)). This would leave a majority of programs
unprotected and has resulted in copyright law being widely
unavailing for the protection of computer software. There
is widespread expectation, however, that this will not be
the last word on the issue by the courts or the legislature.

The necessary delineation between content and expres-
sion suggests that the results of the idea/expression-
dichotomy in American law could be useful in the process
of defining the elements of user interfaces protectable
under German copyright law, subject to the additional (if
uncertain) requirement of creativity. Regarding the con-
cepts and methods of selecting and communicating infor-
mation as contents or ideas of user interfaces, the specific
selection and combination of these methods in their form
of representation may constitute protected expression. The
margin of various modes of expression may be limited by
the function of user interfaces and other factors referred to

in the American idea/expression/discussion. In addition,
widespread use of a specific interface may render certain
elements, eg. a command language, common and lacking
the necessary creativity. As discussed for the American
law, these factors may limit the protection available for
user interfaces.

4.2 Photographic Works

There are also other categories of German copyright law
that may be taken into consideration. One would be pro-
tection as a photograph pursuant to § 2 sec. 1 No.50r§ 72
UrhG which also includes TV pictures. Schulze has argued
that regardless of method of creation even a programmed
picture as a product similar to a photograph may qualify
for protection in this category (1988, p. 190).

4.3 Artistic Works

Graphically oriented displays may qualify for protection
as artistic works pursuant to § 2 sec. 1 No. 4 UrhG. This
may include aesthetically appealing menus or single ele-
ments that fulfill the heightened requirement of
individuality.

5. OTHER INTELLECTUAL PROPERTY SCHEMES
5.1 Industrial Design Protection

Beyond copyright, there are other intellectual property
schemes available in German law. Below the level of
creativity required in copyright law, protection may be
obtained under the Industrial Design Protection Act
(“Geschmacksmustergesetz™). This type of protection
focuses on the aesthetic appeal of an industrial design or
model. The model has to be registered with the Patent
Office and protection is granted for five years with a
possible extension up to 20 years. Technical or design
elements dictated by function are not in themselves protec-
table but require an additional aesthetic content.

The required level of originality will be ascertained
from the overall aesthetic impression of the model to
which functional elements may contribute (Judgement of
Bundesgerichtshof, W. Ger., 1966). The required level of
individuality exceeds the ability of an average creator but
to a lesser extent than required in copyright law. Copyright
and design protection may subsist in the same work. There
is an additional requirement of novelty in the sense of not
being known to domestic experts.

As far as the copyright discussion revealed the exist-
ence of not necessarily functionally dictated elements, user
interfaces may be regarded as aesthetically appealing in
their overall impression. The other requirements, however,
may seriously limit the protection available for industrial
models or designs.

5.2 Typeface Protection
The Typeface Protection Law (1981 BGBI, part 11, at 382)
provides protection for novel and individual typefaces
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including characters, numbers, and other tokens as well as
ornamental elements redesigned to create texts through
various graphic techniques. Registration is required and-
protection is granted for a period of 10 years with a possi-
ble extension up to 25 years.

Again, elements dictated solely by function are
excluded from protection, as Kelbel (1982, p. 79) points
out. Protection extends to the use of the protected typefa-
ces for the production of texts by way of graphic tech-
niques including the use of digital memory and processing.
This form of protection applies to textual and ornamental
elements of user intefaces as far as they can be regarded as
being employed in the production of texts.

5.3 Patent Protection

The function of data input and output performed by user
interfaces is regarded by German patent law not to be
within the technological arts. Facilitating the use of a
program, and conveying information about the program,
they are regarded as instructions to the human mind which
are excluded from patent protection as not being within the
technological field. With the Federal High Court still pur-
suing a point of novelty approach and regarding the run-
ning of a program on a computer system as essentially
untechnical, there is little prospect for obtaining patent
protection for user interfaces. The exceptions for programs
integrated in the control of a technical environment or
changing the internals of the hardware (Judgement of
Bundesgerichtshof, W. Ger., 1977) are not applicable to
user interfaces.

5.4 Utility Model Protection

The Utility Model Act provides protection with lower
requirements than patent law. Basically, screen displays
constitute subject matter eligible for this type of protec-
tion. As in patent law, however, there is a requirement of
being within the technological arts that excludes protec-
tion in the same manner.

6. CONCLUSION
Although there are no court rulings available in German
law yet, the attempt to classify user interfaces for intellec-
tual property protection has demonstrated that there are
more intellectual property schemes available in German
law, while at the same time the requirements for obtaining
protection are more demanding, resulting in a lesser
degree of protection for user interfaces in German law
compared to American law. This is true for the copyright
as well as the patent type of protection. Regardless of these
differences, it has become apparent that there are certain
principles that are generally important for intellectual
property protection in both countries. Here, German law is
able to profit from the advanced American discussion on
this subject.

In copyright law, as the main type of protection, this
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concerns the delineation between the idea or contents and
the expression as well as the exclusion of functional ele-
ments that limit the possible range of expression. Based on
an understanding of a user interface as a work separate
from the program, the copyright principles discussed in
American law considerably limit the protection available
for user interfaces. Although the reported cases are con-
tradictory to some extent, the subsequent analysis has
provided guidelines and arguments for identifying specific
protected and unprotected elements of user interfaces in
the application of the law. If this analysis has turned out to
be useful for a civil law country like Germany, as has been
shown, it ought to be taken into consideration by other
advanced countries as well.

Moreover, user interfaces constitute another product of
new technologies that raises the question of whether and
how much protection will promote or impede progress and
innovation. This may include consideration of factors like
standardisation and compatibility. User interfaces assume
an increasing importance in marketing software. Wides-
pread acceptance and training costs create the dangerof a
“lock-in”, as Karjala points out (1987, p. 70). In addition,
innovation in the field of intellectual property is based on
building upon the efforts of others. Extended protection
may multiply development costs and erect additional bar-
riers to market entry by the need to circumvent protected
elements.

These policy considerations confirm the rather limited
scope of protection suggested by the above analysis. The
principles discussed may provide means of striking an
appropriate balance between the competing interests of
creators, competitors and the public.
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INTRODUCTION
In 1984, the Commonwealth Parliament amended the
Copyright Act by introducing a specific reference to
computer programs. Until that time, the Copyright
Act was silent about computer programs. There had
for several years been a lively debate about whether
or not the Copyright Act extended protection to com-
puter programs. In 1983, in the case of Apple Corpor-
ation v. Computer Edge Pty Lid, the Federal Court of
Australia decided that the Copyright Act did not pro-
tect computer programs. Beaumont J’s decision went
on appeal to the Full Federal Court. By a 2:1 ma-
jority, the Full Court held that the Copyright Act did
provide some protection for computer programs.
Whilst the matter was under appeal to the High
Court, Parliament amended the Copyright Act.
Autodesk Inc. v. Dyason and Kelly is the first case in
Australia to test the application of the Copyright Act
to computer software, since the Act was amended.
This paper reports on the original judgment and the
results of the appeal, in this very important case.

THE FACTS

AutoCAD is a computer-aided drafting program cre-
ated and marketed by Autodesk Inc. In Australia, it is
supplied to customers on nine floppy disks, together
with a hardware lock. The issues raised by the case
focussed on the use of the hardware lock.

The purpose of the lock is to prevent AutoCAD
from being run unless the lock is connected to the
serial port of the computer. As only one lock is sup-
plied when AutoCAD is purchased, the practical
consequence is that only one copy of AutoCAD can
be used by the customer at any one time.

A hardware lock is a small device which will sit in
the serial or parallel port of a computer and will
accept a corresponding lead to a peripheral at the
other end. The lock is transparent to the peripheral
device, but it can be interrogated from time to time
by the computer. The purpose of the interrogation is
solely to establish that the lock is present. If the lock
is not present, the operation of the program will
cease.

AutoCAD is marketed in a form which does not
prevent its being copied as many times as the user
wants — in fact, the manufacturer encourages such
copying. The only practical limitation on the use of
AutoCAD was the hardware lock. The Respondent
Kelly, out of curiosity, decided to see what the
AutoCAD lock did. Using a dual channel oscillo-
scope, he detected a pattern of bits passing from the
lock to the computer in response to voltage transi-
tions from the computer. He noted that, after a while,
the sequence of bits passing from the lock to the
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computer began to repeat. Ultimately, he detected
that the response of the lock was a repeating 127 bit
string. These observations involved no examination
or analysis of the internal workings of the lock.
Indeed, the evidence was that Kelly only learned how
the AutoCAD lock worked when AutoCAD’s experts
gave evidence at the trial.

Kelly determined to see whether he could make a
device which would produce the same output as the
AutoCAD lock. He decided that the simplest was to
store the entire 127 bit sequence in an EPROM, with
a counter to detect incoming transitions and advance
to the next EPROM address. It worked.

Kelly then decided to see if there was a market for
the device. He obtained advice from a patent attor-
ney that his device involved no infringement of
Autodesk’s legal rights. He enlisted the help of the
Dyasons to market the device.

Autodesk was upset when it saw Kelly’s lock being
advertised as able to run all versions of AutoCAD. It
obtained Court orders in Kelly’s absence. The matter
ultimately came on for trial before Northrop J. in the
Federal Court at Melbourne.

The central issues at trial were:

(a) whether the AutoCAD lock was protected by

copyright, and

(b) whether Kelly’s lock (“Autokey”) infringed that

copyright.

A further issue was:

(c) whether running a program is an act com-

prised within the copyright.

COPYRIGHT

Copyright was first granted by statute in- the early
18th Century. Its original purpose was to secure the
economic interest of printers. It protected only the
precise form of words used in a work, and prevented
only a copying of those precise words. Later develop-
ments saw the protection extended to obvious imita-
tions of the work (i.e. not just strict copies but
“modified” versions) and also to protect other forms
of work.

Since the emergence of personal computers, and
the explosion in software marketing which followed,
there has been increasing debate in various jurisdic-
tions about whether copyright was an appropriate
form of protection for computer software. The Apple
Corporation was conspicuously active in many juris-
dictions in testing exactly that question. The litiga-
tion in Australia of Apple Corporation v. Computer
Edge Pty Ltd showed clearly that the existing copy-
right law provided at best only patchy and unsatisfac-
tory protection.

The Copyright Act now protects various forms of
work, including literary works, artistic works, sound

recordings, cinematograph films and so on. The
owner of the copyright has the exclusive right to do
(or to authorise the doing of) any of the various acts
comprised in the copyright. The copyright in literary,
dramatic and musical works includes the right to
reproduce the work in a material form, to publish the
work, and to make an adaption of the work.

In 1984, the Federal Parliament amended the
Copyright Act so as to make specific reference to
computer programs. It did this primarily by altering
the definiton of “literary work™ so as to include com-
puter programs within the meaning of that ex-
pression. Anything which is a “literary work” attracts
the copyright protection given by section 36. The
Parliament defined “computer program” as meaning:

“an expression, in any language, code or no-

tation, of a set of instructions (whether with or

without related information) intended, either di-

rectly or after either or both of the following:

(a) conversion to another language, code or no-
tation;

(b) reproduction in a different material form to
cause a device having digital information
processing capabilities to perform a particu-
lar function™

“Material form™ was defined as meaning:
“any form (whether visible or not) of storage from
which the work ... can be reproduced”.

It should be observed that a computer program is
“the expression of a set of instructions ... in any
language code or notation ... ”. One of the diffi-
culties created by the case arose from the fact that
both locks were “pure hardware” devices. They were
not firmware. Clearly, both devices fall outside the
common understanding of the expression “computer
program”.

It is notable that the extension of copyright protec-
tion to new forms of work has generally been done
with some care and consideration. A mode of protec-
tion appropriate to the subject matter has generally
been devised and implemented. By contrast, the
amendments to the Copyright Act in the wake of the
Apple case represented a “quick fix” solution. Al-
though it was better than nothing, it could not be
regarded as a perfect, or permanent, solution. Even at
the time, some of its deficiencies were apparent. For
example, since the Copyright Act deems computer
software to be a literary work, it provides protection
for the life of the author plus 50 years. Such a long
period of protection is demonstrably unnecessary for
computer programs. The Act prevents the program
from being converted into a dramatic form a restric-
tion (it might be thought) which is unlikely to trouble
even the software liberation movement. However it
does not, in terms, say whether running a program is
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an act comprised in the copyright, yet this is a
serious (and undecided) question.

THE DEVICES

The AutoCAD lock contains a shift register and an
exclusive-or gate. They are wired together so that
pins 6 and 7 of the shift register provide the input to
the exclusive-or gate. The output of the exclusive-or
gate goes to pin | of the shift register. The content of
pin 6 of the shift register is presented as output from
the lock. A voltage transition from the computer
stimulates the shift register, the contents of the shift
register change, step by step, as incoming transitions
are received. Position | of the shift register is replen-
ished by the output of the exclusive-or gate; the
changing contents of pin 6 are sent back to the com-
puter.

The hardware arrangement in the AutoCAD lock is
one commonly used as a pseudo random number
generator. The AutoCAD lock contained no micro-
processor and no memory chips. See Exhibit 1.

The Autokey lock, on the other hand, contains a
counter and an EPROM. The least significant bit of
each of the first 127 memory addresses contains each
in turn of the 127 bits comprising the repeating pat-
tern Kelly had observed. Each incoming voltage tran-
sition from the computer causes the computer to
advance the EPROM to its next address. The least
significant bit at that address is available as output to
the computer. It contains no microprocessor. See
Exhibit 2.

Thus, the two locks produce the same string of bits
in different ways. The AutoCAD program contains a
sub-routine, referred to as Widget.C. (Part of the
source code version of Widget.C was put in evidence.
Although the program is supplied in compiled form,
the relevant portion of code was referred to through-
out the hearing as Widget.C and this paper does the
same.) It was the function of Widget.C to check the
response of the lock to see if it is what was “ex-
pected”. The evidence was that Kelly never looked at
the AutoCAD program to see how it dealt with the
lock’s responses. In any event, the prospect of finding
and interpreting that portion of compiled code which
embodied Widget.C is vanishingly small.

Autodesk led evidence of the way in which
Widget.C checked the lock’s responses. Expert wit-
nesses called on behalf of Autodesk said that the
locks and Widget.C were each implementations of the
same state machine — that is, each produced the
same 127 bits. No evidence was led of any “set of
instructions” on which the AutoCAD lock had been
based.

This led to one of the great practical difficulties in
the case. The essence of infringement of copyright is
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Exhibit 1. Schematic diagram of AutoCAD lock
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that the infringing work must objectively resemble
the protected work.

It is of the essence of copyright that it does not
protect ideas, but only the way in which those ideas
are expressed. This has been said many times in
many courts. As long ago as the 1st Century AD, the
Roman philosopher Seneca said “Ideas are common
property”. More recently, English and American
courts since the 18th Century have insisted that copy-
right protects only the form of expression and not the
underlying ideas embodied in the work. It is for this
reason that objective similarity is the test of infringe-
ment: if the same idea is expressed in a different way,
it is not an infringement of another expression of that
idea.

A substantial difficulty emerged in the law of copy-
right, however, when it was accepted that copyright
in a work can be infringed not just by direct literal
copying of the precise words used, but by less precise
copying or adaptation. If copyright can be infringed
by something less than wholesale copying of the pre-
cise mode of expression, how does the:Court deter-
mine where the idea ends and expression begins?

This problem in copyright law is commonly re-
ferred to as the idea/expression dichotomy. The diffi-
culty of applying the idea/expression dichotomy is
well illustrated by considering the plot of a play. At
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what level of description does the plot move from
being a mere idea, the common property of mankind,
to being a particular expression of that idea, thus the
property of the author? The problem was stated as
follows by Judge Learned Hand in 1930:

“ ... when the plagiarist does not take out a block [of
text] in situ, but an abstract of the whole, the deci-
sion is more troublesome. Upon any work, and es-
pecially upon a play, a great number of patterns of
increasing generality will fit equally well, as more and
more of the incident is left out. The last may be no
more than the most general statement of what the
play is about, and at times might consist only of its
title; but there is a point in this series of abstractions
where they are no longer protected, since otherwise
the playwright could prevent the use of his ‘ideas’, to
which, apart from their expression, his property
never extended . ... Nobody has ever been able to fix
that boundary, and nobody ever can ... ”

Despite the difficulty of the exercise, Courts have
held works to infringe other works if details of plot,
incident and characterisation are substantially simi-
lar, although no words are copied.

American courts have already grappled with the
idea/expression dichotomy in the context of compu-
ter programs. The so-called “look and feel” cases
apply to software the notion of generalised (rather
than specific) similarity which is familiar in connec-
tion with novels and plays. Insteads of looking for
similarity of plot, incident and characterisation, they
look for similarity of aspects of the screen appear-
ance and user interface — the look and feel of the
programs. These can be similar without there being a
corresponding similarity of the code which comprises
the programs.

THE FINDING
After a hearing which lasted two weeks, Mr Justice
Northrop held:

(a) that the AutoCAD lock was a computer pro-

gram; and

(b) that the copyright in the AutoCAD lock had

been infringed by the Autokey lock.

The first of these findings is surprising, but the
second is startling in view of the fact that the hard-
ware arrangements were quite different in each
device. In a crucial passage in the Judgement,
Mr Justice Northrop said:

“Counsel for the Respondents denied that ... there
was a ‘sufficient degree of objective similarity’ be-
tween the Autokey lock and the AutoCAD lock so as
to satisfy the requirements of . .. the Copyright Act.

There is a difference in form between the hardware
within the AutoCAD lock and the Autokey lock,
namely the shift register and the EPROM. But the

Court has concluded that each lock constitutes a
computer program. Each performs the same function.
It is this funcion which is the essential aspect of each
lock. Function has a particular importance in the
definition of a computer program and regard must be
given to this concept of function in considering the
question of whether there is a ‘sufficient degree of
objective similarity’ between the two locks.”

This finding seems to involve a fundamental shift
in the emphasis of copyright law towards the protec-
tion of ideas. The idea of each lock was to produce
the same output of 127 bits. Each lock did so by
quite different hardware arrangements, embodying
different algorithms.

If the Judgement is right, one might ask rhetori-
cally:

(a) would the Autokey lock still have infringed
copyright in the AutoCAD lock, if the EPROM
held a different series of digits: its hardware
and logical processes would be unchanged, its
output would be different;

(b) i1s it possible to build any hardware device
which produces the right 127 bit string as
output, and yet not infringe copyright in the
AutoCAD lock?

On Northrop J’s reasoning, the answers would

seem to be “No” to both questions.

If that is right, then the intellectual and
philosphical underpinnings of copyright law have
been profoundly altered by the Judgment.

FURTHER ISSUE

There was a further issue raised at trial, on which
Autodesk failed. Autodesk advanced arguments based
on the proposition that running a program is an act
comprised within the copyright. In essence, the argu-
ment is as follows:

(a) The only function of Autokey is to enable
AutoCAD to run.

(b) Running AutoCAD involves uploading it from
hard disk to RAM.

(¢) RAM is a “form of storage from which the
program can be reproduced”.

(d) Copying a program into RAM for the purpose
of running it involves a reproduction of the
program in a material form (i.e. RAM).

{e) Users of AutoCAD are not licensed to run
AutoCAD otherwise than with the AutoCAD
lock.

(f) Supply of the Autokey lock amounts therefore
to authorising the doing of an act comprised in
the copyright.

In part, the argument turned on the particular facts

of the case, namely what was the nature of the licence
which users acquire.
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But the point is of general interest. The terms of
standard licence agreements for computer programs
often appear to assume that running the program is
something which cannot be done without the permis-
sion of the copyright owner. There are several things
to be said against this. Firstly, it depends on the
proposition that RAM is a “form of storage from
which the program can be reproduced”; if not, then
reproducing the program in RAM does not involve
reproducing it in a material form and is thus not an
act comprised within the copyright. The fact is, that
in general a program cannot be reproduced from
RAM when it has been uploaded for running.

Secondly, it would mean that computer programs
enjoy a protection of a sort which is qualitatively
different from that enjoyed by other works. Generally
speaking, it is not an infringement of copyright in a
work to do the thing for which the work is primarily
created. Thus, it is not an infringement of copyright
in a book to read the book. It is not an infringement
of copyright in a play or a musical work to perform
the work (unless the performance is in public). The
copyright in a film is not infringed by watching the
film.

The purpose of a computer program is to run it. If
Autodesk’s argument is right, the very act of running
a program would be an infringement of copyright
unless done with the licence of the copyright owner.
It would follow from that, that copyright in a pro-
gram is infringed if a genuine licensed copy were run
by a person other than the licensee. So, the licensee
would not be permitted to allow a friend to run the
program; presumably, it would not be possible to give
a genuine licensed copy of a program to another as a
present, since the recipient would not have a licence:
a licence is not inevitably transferable.

THE APPEAL
Perhaps not suprisingly, the Respondents appealed to
the Full Federal Court. The appeal came on for hear-
ing on the 13th March, 1990. The bench comprised
Justices Lockhart, Sheppard and Beaumont. Each of
those had been involved in the litigation between
Apple and Computer Edge. Beaumont J. was the Trial
Judge in that case, and Sheppard and Lockhart JJ.
comprised part of the appeal court in that case. On
14 September 1990, all three Judges allowed the
appeal.

As might be expected, the judges considered in

144 THE AUSTRALIAN COMPUTER JOURNAL, VOL.22, NO. 4, NOVEMBER 1590

great detail the terms of the 1984 amendments, and
considered the difficulties associated with protecting
computer software by means of copyright. The court
acknowledged that function is of critical importance
in determining whether a program exists. But they
held that copyright does not protect function.

The Full Court held that neither lock was or con-
tained a computer program. They found that the
AutoCAD lock together with Widget.C constituted a
program. They held that the two locks employed dif-
ferent algorithms which were implemented differ-
ently. Hence Kelly’s lock (AutoKey) did not infringe
Autodesk’s copyright in the program which com-
prised the AutoCAD lock together with Widget.C.

On the third issue, the Full Court found it un-
necessary to decide whether running a program con-
stitutes or necessarily involves a “reproduction” of
the program. Lockhart and Beaumont JJ. left the
question open; Sheppard J. was inclined to think it
did not.

Autodesk has now brought an appeal against the
decision of the Full Federal Court. The High Court
will hear that appeal in April 1991.

At the time of writing, the Copyright Law Review
Committee, acting on a reference by the Acting
Attorney-General, is considering what form and
scope of protection is appropriate for computer pro-
grams. The issues debated in the Autodesk case pro-
vide a valuable real life example of the difficulties
involved in solving the problem of software protec-
tion by the “quick fix” approach adopted in 1984,
Clearly, what is needed is a careful consideration of
the nature and scope of protection needed for soft-
ware, and the legislative creation of a form of protec-
tion specifically tailored for the purpose.
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SPENCER, J.(1987): Computing Standards: A Practical Guide for
Data Processing Management, Blackwell Scientific Publica-
tions, 140pp., $44.00 (paperback).

This book is part of a series, Professional and Industrial Comput-
ing. Others in the series are:

— Veryard: Pragmatic Data Analysis

— Taylor: PICK for Users

— Jennings: Practical Data Communications

— Walsh: Computer Users Data Book

—— Purser: Computers and Telecommunications Networks

I thought it worthwhile listing the rest of the series as, if they are
written as concisely and practically as this one, then it is a good
series.

Mind you, if you find this book invaluable then your installation
must be in real trouble. The book I think would benefit students
mostly from a learning point of view, professionals to review their
attitude toward standards, and users to understand better the neces-
sity of having them.

Documentation has always been the bane of professionals and
standards criticised as being in the way of creativity. That is a lot
of rot. This book gives a good outline and indéed checklists of
what should be in a standards document. It is easy to read in total
and the way it is set out makes it a handy reference guide.

I have, however, two criticisms. I think the second part of the
title is a bit of a misnomer, i.e. ‘for Data Processing Management’.
‘A Product Guide’ would have been much better. Secondly, $44.00
seems a bit high for the quality of the publication, although the
quality of the information probably warrants it.

David J. Riches
National Roads & Motorists Association, Sydney.

HAMMOND, K.J.(1989): Case Based Planning: Viewing Planning
as a« Memory Task, Academic Press, 277pp., $34.95 (hard-
back).

Presented with a problem to solve, it is seldom that a person builds
a plan from first principles. The human mind draws on previous
experiences, checks them against current objectives, makes modifi-
cations, re-checks and re-modifies, until a suitable plan is arrived
at. Professions such as law, business and medicine have refined this
process so that previous examples are extensively documented and
indexed. The teaching of these disciplines is based largely on
previous cases.

Case Based Planning sets out to show how an expert system can
mimic this approach to reasoning. In one short introductory chap-
ter, Kristian Hammond presents the theory of planning as an ex-
ercise in learning. Given a set of goals, the case-based ‘planner’
(computer program) considers how they will interact; anticipates
any previously recorded failure and searches for a known plan
which satisfies the goals and solves the ‘predicted’ problem. Any
failures which occur are used to repair the flawed plan and to
amend its knowledge base, so that the same failure is not repeated.
Indexing of plans, then, is based on the goals they satisfy and the
problems they avoid. ‘Case-based planning’ differs most significant-
ly from ‘rule-based systems’ in its ability to derive new plans from
past. successes. and past failures. Although case-based planning is
still in its formative stages, this introduction mounts a powerful ar-
gument for its use.

The remainder of this book uses the expert system ‘CHEF’ to
illustrate the principles of case-based planning applied to the world
of Szechwan (Chinese) cooking. CHEF began with 10 recipes and
by the time of publication had created 21 more, which, after simu-
lation, it deemed edible. Along the way the need is established for a
strict vocabulary with which to examine and describe the causes of
failure and a set of inference rules against which to check each step
of the plan.

Generally the various facets of the planner are well illustrated, if
somewhat repetitively. An overview diagram of the component
parts of the CHEF system, with appendices detailing the rules em-
bodied in it, would have provided the reader with an easier intro-

duction to the detailed” chapters.” Overall, however, the book
achieves its purpose: one is'left with the strong impression that the
planning function can be modelled effectively using this technique.
Despite a determined effort to remember throughout that CHEF
was merely illustrative of the planning domain, by the end of the
book there was a distinct feeling of over-indulgence on strawberry
souffle, duck pasta and other gastronomical delights.

Case Based Planning is the first in a projected series of texts on
‘Perspectives in Artificial Intelligence’. While it could not be con-
sidered a primer on artificial intelligence or expert systems, it is cer-
tainly a book which provokes the reader to pursue the idea of me-
chanisation of cerebral activities It is perhaps an unusual selection
to introduce a series, but the choice is a stimulating one.

Roger Price
State Electricity Cominission of Victoria

FIUME, E.L.(1986): The Mathematical Structure of Raster Graph-
ics, Academic Press, 221pp., unstated price.

Until recently, Computer Graphics research has almost completely
ignored the Software Engineer’s call to mathematical formalism,
preferring the excitement of quick (and sometimes dirty) methods
for producing nice pictures. The cost of this ignorance is high; it
has led to graphics textbooks filled with vague specifications and
incorrect algorithms, and to graphics standards which are tied to
the software concepts of the 1960s.

Fiume's book reports one of a small nhumber of recent attempts
to redress the problem. It is ambitious, providing a formal basis for
a great deal of the graphics pipeline between scene specification and
screen image.

Chapter 1 introduces an elegant specification method for scenes,
and transformations on these scenes. Rather than adopting one of
the currently popular formal specification languages, Fiume uses
standard mathematical notation.

Chapter 2 and 3 treat visibility and rendering problems respec-
tively. The framework described for rendering is powerful enough
to capture all known rendering techniques; unfortunately, it is
mathematically complex.

An approach to bitmapped graphics, including a formal treat-
ment of rasterops and an analysis of line rasterization, is described
in the next chapter. lllumination models, including some interesting
mathematical results on the complexity of ray-tracing, are presented
in the last two chapters.

The book would make an interesting case study for students in a
course on formal methods, and could be used to add weight to a
computer graphics course. Although it may not be the last word in
the formalization of graphics, it represents one of the first steps to-
ward the maturation of the field.

Peter Eades
University of Queensland

SHOTTON, M.A.(1989): Computer Addiction? A study of Compu-
ter Dependency, Taylor and Francis, 330pp., Stgl12.95.

Society as a whole is increasingly dependent on computers. It is
therefore normative for each generation to extend its use of com-
puters increasingly. Thus usage of computers by many people can
be regarded as ‘normal’ or ‘usual’. Some people give computing an
excessive salience in their lives. Margaret Shotton demonstrates that
some individuals have an engrossment with computers that is quite
different qualitatively and quantitatively from other social computer
users. She writes that the computer user’s ‘need to control his (her)
environment is neither neurotic nor pathological but provides an
admirable means for coping for those who may previously have felt
inadequately fulfilled’ (pg 168).

The author statistically differentiated three separate psychological
groups of computer dependent persons -

1. Explorers: Those who are dependent on exploring ‘the sys-
tem’ and educating themselves. The computer becomes
an end in itself.

2. Workers: Those who program towards an end product
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and who also use commercial products, for specific pur-
poses. The computer is a means to an end.

3. Networkers: Those who use computers to access bill-
boards, data bases and to play network games. The
computer is again a means to an end.

Some computer dependent persons find that-computing ‘not only
stimulates and educates and gets the job done, but also serves as
source of common interest with other computer users and enriches
their social lives. For the seriously computer dependent person the
computer actually reduces his socialization because the computer is
for him more satisfying (pg 212).

The author’s use of the concept of dependence and addiction is
analogous to the paradigm used for drug and alcohol dependence
by psychiatrists. The inability to abstain from the temptation to
‘compute’ and the inability to control the duration of computing
are exactly analogous concepts to those used in drug dependence.

Computer dependency is a new concept so the natural histories of
the course of the three computer addictions are not yet known. One
hopes that the author will follow up the same people at five year
intervals to determine what the emergent positive and negative con-
sequences of computer dependency will be.

This book is an academically sound treatize, is easy to read and
comprehend and is filled=with facts. It is definitely recommended to
educators, psychologists, psychiatrists and computer scientists and
computer enthusiasts.

Dr. Alan H Freed
Psychiatrist, Ipswich, Qld.

CHABRIS, C.F.(1989): Artificial Intelligence & Turbo C, Dow
Jones-Irwin, 385pp., $56.50.

Artificial Intelligence (Al) is usually associated with symbol mani-
pulation and consequently with programming languages such as
Prolog and LISP. Why should readers be interested in this book
which associates Al and the programming language C, and specifi-
cally Turbo C? An answer to this question is provided on p 19
where we learn that ‘One function of this book is to provide a total
resource for the Turbo C programmer who is interested in learning
about artificial intelligence’.

1 found this book easy to read and entertaining. It covers the ba-
sic aspects of Al such as knowledge representation, heuristic search,
game playing, expert systems and natural language processing. The
first two chapters cover history and philosophical issues. There are
many diagrams and illustrations. The examples are often refreshing-
ly different from those often seen in other introductory books on
Al. There are many references to the literature, and my overall
impression is that Chabris is not just an enthusiastic C program-
mer.

Although the book contains 385 pages there are several long ap-
pendices extending over 157 pages. The largest of these contains
source listings of C programs which are introduced in the main
chapters. This would be more useful if it were available on disk,
but there appears to be no mention of this option in the book.
Three other appendices contain references to publications, organisa-
tions and business associated with Al. Although some of this will
date fairly quickly the extensive bibliography appears to be very
useful. One other appendix offers a glossary of Al terminology.

A book containing a number of Al-related algorithms can take
the mystery out of Al. Al algorithms have to be written in some
programming language and are compiled in the usual way. Unfortu-
nately they are usually very large. This is a real problem since pres-
enting small subsets of Al algorithms can make them trivial, while
large algorithms can be difficult to describe. In this book Chabris
has chosen to present a number of small or cut-down algorithms.
For example a description of a simple production-system implemen-
tation appears in the chapter on expert systems. This illustrates the
concepts of forward and backward chaining but is barely sufficient
to build an expert system.

The chapter on heuristic search is weak. Several example
algorithms are presented which do not match up with examples of
how they are used. Also the graph search algorithm A* is presented
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as a tree search. Some properties of real A* are justified which do
not hold with the implemented version. This seems to be an in-
stance where the Al algorithms are simplified for ready exposition
beyond a point which is sensible.

In summary the title of this book is appropriate for the contents.
Those people with minimal experience of Turbo C can read the
book without disadvantage. However taking the price into consider-
ation I am not able to recommend the book unreservedly.

Phil Collier
University of Tasmania

GANDY, John M., and TEPPERMAN, Lorne(1990): False Alarm,
The Computerization of Eight Social Welfare Organiza-
tions, Wilfred Laurier University Press, Waterloo, Ontario,
Canada, 220pp., $US 35.00 (hardcover).

This book is likely to be useful to anyone concerned with compu-
terization of social welfare organizations, particularly if there is
some resistance to the idea of computerization. ‘Computerized in-
formation systems can be destructive or constructive for organiza-
tions and staff’. If staff won’t use computers, then they are of little
value. Thus it is important, before introducing computers, to have
free discussion with all staff and take careful note of what they say.

The other group who would find this book worth having are li-
braries who need reference works to help answer such questions as
whether computers put human values at risk: confidentiality,
discretion, initiative and personal relations. Work published up to
about 1980 suggests dangers in computerization, but this ‘is simply
not borne out by the empirical work completed since 1980°.

The author is reassuring with some of his findings. Computer use
and systems were designed primarily as management tools, and
computerization was never as bad as some people feared it was go-
ing to be. Loss of direction, the threat to privacy, de-individualiza-
tion, appear to be relatively unimportant to staff. Job security and
the use of computers to monitor staff turn out to be non-issues. On
the other hand, computerization was seen as giving staff more con-
trol over their jobs, and also increased productivity.

The book uses two descriptions of types of social work
‘organizations: ‘people-processing’ and ‘people-changing’. People-
processing tries to change clients by giving them a public status and
relocating them in a new set of social circumstances; people-chang-
ing tries to alter the behaviour of clients through various modifica-
tion and treatment technologies. However, so far as I could see, it
made little difference to the acceptance or use of computers which
of these types of organizations was involved. ‘The computer is a
toothless enemy, at least so far’.

I found it difficult to read many of the research papers, especial-
ly when they had multitudinous polysyllabification. However, there
is a passage (pp 182-3) starting: ‘At first blush the response of staff
...... ’ and continuing to ‘Whether the computer, swallowed whole
like a stone, will pass through the system, leaving it unchanged or
instead disrupt its functioning in serious ways, remains to be seen’,
which is so clear and forceful, that I’d like to know who wrote it.

A couple of technical points, which I think would help the non-
technical reader:

1. There are good summaries in each chapter, but if they
were put at the start of each chapter, and emphasised
(NLQ rather than draft) it would clarify the situation,
and make the reading easier.

2. The final two pages, though not called a ‘Summary’, are
important and would justify the same treatment.

3. 1 am not happy about the whole statistical approach to
this problem: if a question (A7) is ‘Computer use forces
client data into artificial categories’ and 50% agree and
43% disagree (N=61), the first question I would like to
ask is ‘Did they understand the question?’

Nevertheless, 1 think the findings are sufficiently valid to make this
book worth keeping as a reference.

Chester Wilson

Ipswich Qld.




NEWS BRIEFS

“News Briefs from the Computer Worlds" is aregular
feature which covers local and overseas develop-
ments in the computer industry including new pro-
ducts, and other topical events of interest.

APBC OFFERS ELIGIBLE TRAINING IN
MARKETING AND PUBLIC RELATIONS

In response to the Training Guarantee Act
the Australian Progressive Business College
(APBC) has carried out research with mar-
keting and communication managers of
major Australian companies to identify the
most important training requirements in the
current economic climate. Not surprisingly,
most respondents stressed the need for skills
in strategic planning.

This reserach has led to the introduction of
one year part-time courses in Marketing and
Public Relations to provide participants with
practical skills in developing effective pro-
duct or promotion strategies. These courses
offer hands-on continuing education for peo-
ple whose present jobs include either market-
ing or public relations functions. The fee for a
complete course is $2965 which is tax
deductible and eligible for the training
guarantee.

The course on Marketing places particular
empbhasis on issues common to the computer
industry — namely the marketing of hard-
ware, software and services in the various
horizontal and vertical markets associated
with the computer industry.

The Training Guarantee Act requires
organisations which pay more than $200,000
in wages to spend one per cent of their total
wages bill on job-related training . . . or they
must pay this amount to the Taxation Office
and lose the tax deduction.

The one year Marketing course is offered
in modules which include strategic marketing
and planning, market research, sales man-
agement and promotions management. On
completing the course participants will
receive a Diploma of Marketing. The APBC
is accredited by the Australian Marketing
Institute.

The Public Relations course includes pub-
lic relations fundamentals and case studies,
publicity, media relations and media produc-
tion. The APBC is the only training body
endorsed and supported by the Public Rela-
tions Institute of Australia (NSW).

NEW PERTH UNIVERSITY

On 5 December 1990, legislation passed
through Praliament to change the designation
of the Western Australian College of
Advanced Education (WACAE) and estab-
lish the institution as the Edith Cowan
University.

From 1 January 1991, the Edith Cowan
University has assumed full responsibilities of
the Western Australian College of Advanced
Education.

The College was formed in 1982 through
the amalgamation of four colleges located at
Claremont, Nedlands, Mount Lawley and
Churchlands.

The College has its roots in the beginning
of this century with the establishment of the
Claremont Teachers College in 1902, mak-

ing it the oldest tertiary institution in Perth.

In the past 89 years, the institution has
grown to enrol some 15,000 students in more
than 160 undergraduate programmes and has
diversified to include substantial postgradu-
ate and research elements.

Today, the Edith Cowan University is the
second largest university in Western Austra-
lia and isranked 13th out of some 34 Austral-
ian universities, educating 30 per cent of the
State’s university students.

Thirty five per cent of the country univer-
sity students enrol at the Cowan University
which also has the biggest enrolment of
mature age students in Australia.

Additionally, Edith Cowan University has
some 670 full-fee paying students mainly
from Malaysia, Singapore, Hong Kong,
Indonesia, Thailand, Japan, Taiwan, The Phi-
lippines, South Korea, The People’s Republic
of China and The Seychelles.

Edith Cowan University degree courses
carry full academic status in Australia
through its accreditation and listing in the
Register of Australian Tertiary Education
(RATE), an official government body repres-
enting all government education ministries in
Australia.

All students undertaking studies at Edith
Cowan University enrol in fully approved and
accredited academic programmes that have
strong professional recognition in Australia
and overseas.

The decision to redesignate the College a
university has crowned the continued growth
and diversification ,of the College since its
formation and was also a culmination of the
high standards and commitment shown by
staff and students over a long period of time.

AUSTRALIAN BUSINESS IN EUROPE

As the European single market rapidly
approaches, it is increasingly important for
Australian companies to identify and capita-
lise on investment and export opportunities.

The challenge is enormous: the 17
member nations of the European Community
(EC) will constitute a single market contain-
ing 340 million people. And since an EC-
commissioned report estimates that by 1998
there will be up to five million extra jobs
created, Europe’s consumer demand is
expected to grow. There will be no tariffs
between the EC nations and mutual standards
will be adopted in every business arena.

Jim Hayman, president of the recently
formed Australia branch of the British-based
Australian Business in Europe (ABIE) says:
“We're looking at the biggest market in the
world with standardised regulations and doc-
umentation for importing, exporting, insu-
rance and banking. Get into one country and
you're into the whole market in a single lick”.

However its tough getting in, and succeed-
ing, and that’s the main reason ABIE was
formed in Britain in 1975 — to provide a
focal point for the exchange of information
and experience which can help members
improve their success rate in business
between Europe and Australia.

ABIE now has over 200 members across
Australia and 700 internationally, with

members from corporate giants such as CSR
Ltd and Western Mining, accounting and law
firms and banks, to small businesses, consul-
tancies and individuals.

Speaking at an ABIE lunch in Melbourne,
Federal Minister for Trade Negotiations, Dr
Neal Blewett said: “ABIE shows great prom-
ise because of its network across Europe and
now in Australia, and because of its diverse
membership, which will allow considerable
sharing of expertise.”

“ABIE brings together the major players
in Australian banks and companies which
operate in Europe; specialist firms in account-
ing, insurance and stockbroking; representa-
tives of state and federal government depart-
ments and of consulates — general and
foreign chambers of commerce; as well as
companies which are developing niche
markets in Europe in products ranging from
measuring equipment to ti-tree oil.”

Dr Blewett said the Australian govern-
ment “will be looking to ABIE to help us
co-ordinate our efforts in Europe,” and
announced at the meeting the formation of a
new high-level business advisory group on
Europe, to be chaired by Sir Peter Abeles.
Appointments of other members will be made
by the government and are expected to be
announced shortly.

Europe’s importance to Australia must not
be underrated. Addressing another ABIE
function, His Excellency Mr Ove Juul Jor-
gensen, Head of the Delegation of the Com-
mission of the European Community to Aus-
tralia and New Zealand, pointed out the
following: “Total EC-Australia trade
amounted to $A18 billion in 1989. The EC
has been Australia’s largest supplier of
imports and second biggest export market for
a good many years. Moreover about one-third
of total foreign investment in Australia is
derived from the community.”

However, many Australian businesses
may be underestimating the competition they
will face in the single European market,
according to “Europe 1992, Taking Action,”
a survey prepared by ABIE and The Austral-
ian High Commission in London.

The survey, of 104 Australian firms oper-
ating in or exporting to the EC, found that
these companies view the EC as the most
important market outside Australasia and
Southeast Asia, and the most important
investment location.

Protectionist attitudes against non-EC
countries was the greatest concern of
respondents. Releasing the survey atan ABIE
function Dr Blewett said it was worrying that
only 24 per cent of the respondents lobbied
the European Commission, and the survey
urged Australian companies to unite.

ABIE helps business initiate and sustain
European enterprises. In addition to the
benefits of the network of information, and
people with common interests, members
receive an international directory classified
by occupation, regular newsletters with
information about doing business in Europe,
and invitations to functions to exchange news
and hear guest speakers well versed in Euro-
pean affairs.
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NEC AUSTRALIA WINS $1.5 MILLION
CONTRACT WITH UTS

NEC Australia has won a $1.5 million
contract with the University of Technology,
Sydney to supply a complete new digital
PABX communications network.

The letter of intent was signed in Sydney
by UTS Vice-Chancellor Professor Gus
Guthrie and NEC Australia’s General Man-
ager of the Business Communications Div-
ision Brian Hutchinson.

The new network of NEC NEAX 2400
PABXs will provide voice, data and com-
pressed video transmission facilities. All
inter-campus communications, including
facsimile, will be internal, with every member
of staff having an individual extension.

The new system will serve three sites
which constitute the University’s City cam-
pus, three sites on the St Leonards campus, as
well as the Balmain and Ku-ring-gai
campuses.

According to Professor Guthrie this is the
outcome of almost two years planning and
development of a communications policy
which would support the University’s
mission.

AUSSAT AND IBM SIGN $3.8 MILLION
CONTRACT

IBM’s Interactive Satellite Education
Network (ISEN) has been so successful over
the last year that the company recently signed
a new $3.8 million contract with AUSSAT.

The three year contract will allow expan-
sion of IBM’s ISEN network, which provides
training and educational services to the com-
pany’s staff, customers and industry. Class-
rooms have already been established in Can-
berra, Adelaide, Melbourne, Brishane and
Perth which receive, via satellite, interactive
broadcasts originating in Sydney.

Using AUSSAT’s earth station in Auck-
land and in Wellington (to be commissioned
in June 1991) IBM will also expand its net-
work to cover New Zealand for the first time
using AUSSAT’s Taslink service.

ISEN is used for many applications,
including meetings, product launches, semin-
ars, remote trouble shooting and, of course,
training for IBM staff and customers. The
network is also available for hire.

“IBM has been very satisfied with the
results of AUSSAT-based ISEN. It has been
widely accepted throughout the workplace
and we are now extending our training servi-
ces to industry at large,” said Mark Riddell,
Education Manager, IBM Australia/New
Zealand.

“This new contract reinforces the com-'
mitment IBM has to AUSSAT, and the use of
satellite technology,” he said.

“Our experience has demonstrated signif-
icant cost savings and has added a degree of
flexibility to our operations that cannot oth-
erwise be achieved,” Mr Riddell added.

AUSSAT distributes the dedicated 2 meg-
abit links across Australia and the Tasman
using digitally compressed signals, which
allow two way voice and data, and one way
video.

STATE BANK OF NEW SOUTH WALES
LAUNCHES INNOVATIVE FOREIGN
EXCHANGE TRADING SYSTEM

State Bank of New South Wales Limited in
conjunction with Logica has successfully
implemented an innovative foreign exchange
trading system that introduces unique dealer
alarm functions and significantly faster
responses for spot trading.

Developed with the specific needs of the
dealer in mind, the system is the first module
of State Trader, the Bank’s integrated trading
system. It maximises the power and sophisti-
cation of workstation technology, offering
immediate access to market feeds and back
office systems, combined with a customised,
lucid graphic interface.

High performance has been achieved
through the use of Teknekron Trading Sys-
tem (TTS), an information distribution plat-
form at the heart of the Bank’s new system.

Supplied by Logica, TTS has access to
data for a variety of disparate sources includ-
ing market feeds and back office systems. It
customises this data both for viewing on a
dealer’s screen and for processing in real time
by application software. A high level of resil-
ience is also provided, as TTS balances loads
between resources so that system failure and
recovery does not affect dealing room
communications.

At the Bank’s Grosvenor Place dealing
room in Sydney, State Trader runs on Sun
Microsystems SPARC stations, connected on
an Ethernet. The X windows graphical user
interface standard is used to give features a
common appearance, allowing other applica-
tions to be added at later stages.

INTEGRATED PC/GPS POSITION

Revolutionary in its concept, turning your
personal computer into a self-contained glo-
bal positioning system is now ‘on the cards’.

Navstar Ltd, a member of the Peek pic
group and a British designer and manufac-
turer of GPS (Global Positioning System)
Receivers for ten years, has launched a single
expansion card containing a GPS Receiver
for slotting into any IBM XT or AT compati-
ble PC.
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GPs is the state-of-the-art satellite posi-
tioning system. It will ultimately consist of24
satellites in orbits inclined at 55 degress to the
equator. Although designed as a military sys-
tem, civil users have free access to its Stand-
ard Positioning Service providing continuous

location worldwide. Sufficient satellites are
already in orbit to provide more than 23 hours
per day 2 dimensional position fixing in the
UK and 24 hours in some parts of the world
including Eastern Australia, the new satellites
are being regularly added to the constellation.

Personal computers are now very much
the tool of the "90s and for those applications
where the determination of accurate position
and/or time is a prime requirement, the ability
to incorporate such a facility within the PC is
important. There are many situations where
the unique XR4-PC will prove to be a vital
piece of equipment including applications in
survey, civil engineering, education, astron-
omy, marine, defence, land management, and
environmental issues.

The XR4-PC 2 channel multiplexing GPS,
derived from the marine XR4 GPS Receiver,
comes complete with its antenna, mounting
bracket, 20 metres of cable, driver software
and user manual. Both 5.25” and 3.50”
floppy disks are supplied with the XR4-PC to
provide versatility in the choice of host
computer.

Power for the Receiver is supplied by the
PC, leaving the mounting of the antenna as
the only requirement to enable GPS positions
to be computed, displayed and incorporated
into existing application programs. The XR4-
PC does not interfere with normal computer
functions and allows standard software appli-
cations to run while it continues to work in the
background.

For further information contact Navstar
Autohelm, 4/28-32 Roseberry Street, Bal-
gowlah NSW 2093. Phone (02) 949 5844,
fax (02) 949 4766 or telephone toll free 008
029 948.

BLOOD PRESSURE/PULSE RATE
TESTER

The Dynapulse 200M is a clinical accu-
racy blood pressure/pulse rate measurement
and recording system. The device connects to
any standard PC via a serial port and provides
full on-screen instructions as to use. In addi-
tion to measuring blood pressure and pulse
rate, the Dynapulse 200M will store the
results in a database and allow a history to be
built up over a period of time. It is ideally
suited for corporate and home use. For further
information contact Microgram Computers
on (043) 34 1544 or Fax (043) 34 1334.



