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AUUG General Information

Memberships and Subscriptions

Membership, Change of Address, and Subscription forms can be found at the end of this issue.

All correspondence concerning membership of the AUUG should be addressed to:-

The AUUG Membership Secretary,
P.O. Box 366,
Kensington, N.S.W. 2033.
AUSTRALIA

General Correspondence
All other correspondence for the AUUG should be addressed to:-

The AUUG Secretary,
P.O. Box 366,
Kensington, N.S.W. 2033.
AUSTRALIA

AUUG Executive

President Greg Rose

greg@softway.sw.oz
Softway Pty. Ltd.,
New South Wales

Secretary Tim Roper

timr@labtam.oz
Labtam Limited,
Victoria

Treasurer

Committee
Members

Michael Tuke

no net address
Victoria

Frank Crawford

~ank@ te ti.q ht o ur s.o z
Q.H. Tours,
New South Wales

Chris Maltby

chris@softway.sw.oz
Softway Pty. Ltd.,
New South Wales

Richard Burridge

ric hb@ sunaus.aus.oz
Sun Microsystems Austrlia
New South Wales

Tim Segall

tim@hpausla.aso :hp.oz
Hewlett :Packard iAustralia,
Victoria~

Next AUUG Meeting
Regional Meetings will be held durfng February 1989, and the:major ~n_~er~r~e and Exhibiti~r~,
AUUG89 ~ be held at the Sydrt~y Hilton H~tel from Tuesday, 8th ~:,F_fid~¯ l lth August 1!989.
Further dens are provided in ~ issue.
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AUUG Newsletter

Editorial
Welcome to the Newsletter.

The year 1988 was important for the UNIX community as I think it was the year that UNIX was taken
first taken seriously by the general computing community, who ever that may be. For example, it was
very rare to be able open a Computer Magazine and not find an article which at least mentioned UNIX.
Usually it was about the battles between OSF and AT&T or the product line of major company such as
IBM or DEC. DEC are even talking about making VAX/VMS - POSIX (Unix?) compatible.

I am not so sure UNIX as we now know it, will survive this intense interest. My hope is that these
forces will produce something that provides us with that something that we each fred in UNIX. I leave
it for others to tell us what the something is.

The Newsletter will continue in 1989 and will need your continued support by the way of subscription
via Membership and articles. Here is the intended copy deadlines for Newsletter during the next year.

Number 1 -Friday February 17th 1989
Number 2 - Friday April 14th 1989
Number 3 - Friday June 16th 1989
Number 4 - Friday July 14th 1989 - AUUG89 Conference issue
Number 5 - Friday October 20th 1989
Number 6 - Friday December 15th 1989

Also next year, expect a new cover format featuring the new AUUG logo and utilising the new coloured
spine to which appeared on the AUUG88 issue to display issue details. The colours for each volume or
years issue will be the colours of rainbow.

In THIS ISSUE, you will find preminary details of the Regional Meetings that will be held in Februry
1989. You should try and attend as I am sure you have much to gain from them. An interesting book
review on "Godel, Echer, Bach: An Eternal Goldern Braid", and article on porting the Berkeley
Filesystem to UNIX System V. There is some excerpts collected from the Net-~s by David Horsfall,
a well known aus news personality. Reprints from the ~latest issues of Newgle~ters of the European
(EUUG) and U.S. (USENIX) User Groups are also included.

The AUUG is announcing two exciting offers for members ONLY. The first iis the Inguugral AUUG
Software Distribution which contains X windows and other useful public domain software. The second
is that the Nutshell Handbooks are available from AUUG to members at :a discount. Details can be
found within. Two new very good reasons to join the User Group g you are not already. Membership
forms can be found and photocopied from the back of this issue.

I hope you enjoy this issue and please feel free to contribute an article soon. I have not recieved a letter
to the Editor for a long time - how about it ?

Thanks to those of you that send me articles and contributed to the production of issue - it is very much
appreciated.

REMEMBER, if the mailing label that comes with this issue is highlighted, it is time to renew your
AUUG membership.
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AUUGN Correspondence
All correspondence reguarding the AUUGN should be addressed to:-

John Carey
AUUGN Editor
Webster Computer Corporation
1270 Ferntree Gully Road
Scoresby, Victoria 3179
AUSTRALIA

ACSnet: john@wcc.oz

Phone: +61 3 764 1100

Contributions
The Newsletter is published approximately every two months. The deadline for contributions for the
next issue is Friday the 17th of February 1989.

Contributions should be sent to the Editor at the above address.

I prefer documents sent to me by via electronic mail and formatted using troff-mm and my footer
macros, troff using any of the standard macro and preprocessor packages (-ms, -me, -mm, pic, tbl, eqn)
as well TeX, and LaTeX will be accepted.

Hardcopy submissions should be on A4 with 35 mm left at the top and bottom so that the AUUGN
footers can be pasted on to the page. Small page numbers printed in the footer area would help.

Advertising
Advertisements for the AUUG are welcome. They must be submitted on an A4 page. No partial page
advertisements will be accepted. The current rate is AUD$ 200 dollars per page.

Mailing Lists
For the purchase of the AUUGN mailing list, please contact Tim Roper.

Back Issues
Various back issues of the AUUGN are available on request from the Editor.

Acknowledgement
This Newsletter was produced with the kind assistance and equipment provided by Webster Computer
Corporation.

Disclaimer
Opinions expressed by authors and reviewers are not necessarily those of the Australian UNIX systems
User Group, its Newsletter or its editorial committee.
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Adelaide UNIX Users Group

The Adelaide UNIX Users Group has been meeting on a formal basis for 12 months.
Meetings are held on the third Wednesday of each month. To date, all meetings have
been held at the University of Adelaide. However, it was recently decided to change
the meeting time from noon to 6pm. This has necessitated a change of venue, and, as
from April, meetings will be held at the offices of Olivetti Australia.

In addition to disseminating information about new products and network status, time
is allocated at each meeting for the raising of specific UNIX related problems and for
a brief (15-20 minute) presentation on an area of interest. Listed below is a sampling
of recent talks.

D. Jarvis
K. Maciunas
R. Lamacraft
W. Hosking
P. Cheney
J. Jarvis

"The UNIX Literature"
"Security"
"UNIX on Micros"
"Office Automation"
"Commercial Applications of UNIX"
"troff/ditroff"

The mailing list currently numbers 34, with a healthy representation (40%) from
commercial enterprises. For further information, contact Dennis Jarvis
(dhj@aegir.dmt.oz) on (08) 268 0156.

Dennis Jarvis,
Secretary, AdUUG.

Dennis Jarvis, CSIRO, PO Box 4, Woodville, S.A. 5011, Australia.

PHONE: +61 8 268 0156
UUCP: {decvax,pesnta,vax135}!mulga!aegir.dmt.oz!dhj
ARPA: dhj %aegir.dmt.oz! dhj@ seismo.arpa
CSNET: dhj@aegir.dmt.oz
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WAUG
Western Australian UNIX systems Group

PO Box 877, WEST PERTH 6005

Western Australian Unix systems Group

The Western Australian UNIX systems Group (WAUG) was formed in late 1984, but
floundered until after the 1986 AUUG meeting in Perth. Spurred on by the AUUG
publicity and greater commercial interest and acceptability of UNIX systems, the group
reformed and has grown to over 70 members, including 16 corporate members.

A major activity of the group are monthly meetings. Invited speakers address the group on
topics including new hardware, software packages and technical dissertations. After the
meeting, we gather for refreshments, and an opportunity to informally discuss any points
of interest. Formal business is kept to a minimum.

Meetings are held on the third Wednesday of each month, at 6pm. The (nominal) venue is
"University House" at the University of Western Australia, although this often varies to
take advantage of corporate sponsorship and facilities provided by the speakers.

The group also produces a periodic Newsletter, YAUN (Yet Another UNIX Newsletter),
containing members contributions and extracts from various UNIX Newsletters and
extensive network news services. YAUN provides members with some of the latest news
and information available.

For further information contact the Secretary, Skipton Ryper on (09) 222 1438, or
Glenn Huxtable (glenn@wacsvax.uwa.oz) on (09) 380 2878.

Glenn Huxtable,
Membership Secretary, WAUG
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AUUG Institutional Members

ACUS / UNISYS
Australian National University

Australian Nuclear Science & Technology Organisation
Australian Telescope Computer Group (CSIRO)

Autodesk Australia Pty Ltd

CSIRO DIT

DBA Computer Systems Pty Ltd

Department of Industry Technology and Commerce

Dept of Lands - Central Mapping Authority

Flinders University, Discipline of Computer Science

Fujitsu Australia Limited
Great Barrier Reef Marine Park Authority

Harris & Sutherland Pty Ltd

Honeywell Information Systems

Ipec Transport Group

Lands Department (Queensland)

Monash University Computer Science

Olympic Amusements Pty Ltd

Prentice Computer Centre

Prime Computer Research & Development

Pyramid Technology Australia

Q.H. Tours Limited
Qld State Govt Computer Centre
Racecourse Totalizators Pty Ltd

Reark Resources
Sigma Data Corporation Pty Ltd

South Australian Institute of Technology

Sun Microsystems Australia

Swinburne Institute of Technology

University of Adelaide

University of New England

University of New South Wales

University of Sydney

University of Technology Sydney - Computing Services Division

University of Wollongong

Webster Computer Corporation

Vol 9 No 6 8 AUUGN



AUUG Summer 1989 Meetings

Timothy Roper

Secretary

timr@labtam.oz

As reported in the last issue of AUUGN, AUUG will be holding informal, regional, technical meetings
early in 1989. We had hoped to publish full details of guest speakers, venues and dates in this issue of
AUUGN but unfortunately they are not quite finalised. There will be electronic and paper mailouts in
late January or early February giving all those details.

At the moment we can confirm that the meetings will all be in mid to late February. They are definitely
being planned in at least the following cities, hosted by the organisations/people listed.

Perth Uni of WA Bernd Felsche
Geelong Deakin Uni Craig Warren
Hobart Uni of Tasmania Steven Bittinger
Brisbane Uni of Qld/CiTR Sarah Barry
Townsville James Cook Uni Ian Hunter
Darwin Cass Group Ken Frame

bhf@bhfamy.acp.oz
ccw@kokab.cc.deakin.oz
steveb@diemen.cc.utas.oz

ian@sheila.cs.jcu.oz

Meetings in other areas may still be possible (eg. NSW/ACT and SA) if someone volunteers to organise
them soon enough. Anyone interested in doing so should contact the President, Greg Rose.
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"I am Lying"
(Epimenides Or Liar Paradox)

Jack Dikian

Q.H. Tours Ltd.
141 Walker St. North Sydney NSW 2060

jack@teti.qhtours.oz

A Review of Douglas R. Hofstadter’s "Godel, Escher, Bach: An Eternal Golden Braid". Penguin Books 1980, ISBN
0-14-005579-1.

What can Kurt Godel a mathematician, M.C. Escher a graphic artist and Johann Sebastian Bach the famous
composer have in common. Intending to write an essay about Godel’s theorem, Hofstadter gradually expanded to
include Bach and Escher until finally he realized that the works of these men were in essence "shadows cast in dif-
ferent directions by some central theme". The book tries to reconstruct this central theme.

A single musical theme can be played against itself (by say having ’copies’ of the theme played by various par-
ticipating voices) to create what is known as a canon. Songs such as "Frere Jacques" or "Row, Row, Row Your Boat"
are examples of canons. "Frere Jacque" for example, enters in the first voice and after a fixed time delay, a ’copy’ of
it enters, in not necessarily the same key. After the same fixed time delay in the second voice, the third voice enters
carrying the theme, and so on. In order for the theme to work (as a canon theme), each of the notes must be able to
serve as a dual (or triple, or quadruple) role: The notes must be part of a melody as well as part of a harmonization
of the same melody. When there are three canonical voices, for instance, each note of the theme must act in two dis-
tinct harmonic ways, as well as melodically. Thus, each note in a canon has more than one musical meaning. The
human brain will (well!) automatically figure out the appropriate meaning, by referring to context.

However, ’copies’ of the theme can be staggered not only in time, but also in pitch. The first voice might sing
the theme starting on C, and the second voice overlapping the first voice, might sing the identical theme starting five
notes higher, on G. It is also possible that speeds of the different voices might not be equal. That is, the second voice
might sing twice as quickly, or twice as slow, as the first voice. The former is called diminution, the latter augmenta-
tion (since the theme seems to shrink or to expand). To complicate matters, it is also possible to invert the theme
which means the second voice jumps down wherever the first theme jumps up, by exactly the same number of semi-
tones. Bach was especially fond of inversions, and they show up often in his work. Finally, the most esoteric of
’copies’ is the retrograde copy. This is where the theme is played backwards in time. It should be noted at this point
that all the copies mentioned preserve all information in the original theme. The original theme is fully recoverable
from any of the copies. The book is in fact full of "information preserving transformations" or isomorphisms.

A fugue is like a canon, in that it is based on the theme which gets played in different voices and different
keys, speeds, directions etc. However, the notion of fugue is much less rigid than that of canon, and consequently it
allows for more emotional and artistic expressions.

Hofstader introduces us to the notion of "Strange Loops" for the first time by giving us an example of one of
Bach’s musicical offerings to the king called "Canon per Tonos". This theme has three voices with the lower of the
voices singing in C minor. This is the key of the canon as a whole. What makes this theme different however, is that
when it concludes, or, rather, seems to conclude, it is no longer in the key of C minor, but now is in D minor. Bach
has somehow changed keys right under the listener’s ear. It is also so constructed that the "ending" ties smoothly
onto the beginning again only this time one key higher. After exactly six such modulations, the original key of C
minor is restored. Hofstadter uses this as an example to illustrate the concept which he calls "strange loops". Here he
says "The strange loop phenomenon occurs whenever, by moving upwards, or downwards through the level of some
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hierarchical system, we unexpectedly find ourselves right back where we started..". Strange loops occur over and over
again in this book.

For many years, mathematicians were among the first admirers of Escher’s drawings. Hofstadter explains how
one of the most powerful visual realizations of the notion of strange loops are presented in the work of Escher. Many
of the drawings have their origins in paradox, illusions, or double meaning. However, strange loops are the most
recurrent themes in Escher’s work. Escher’s 1961 lithograph "Waterfall" is compared to Bach’s "Canon per Tonos".
The Waterfall is an illustration of a six-step endlessly falling loop. The concept of "Loop Tightness" is introduced by
comparing it to levels in the strange loop. For example, both Bach’s "Canon per Tonos" and Escher’s "Waterfall" are
six-step strange loops. As the loop is "tightened", the example of the "Drawing Hands" is illustrated~ Here, each of
the two hands draws the other: a two-step strange loop. Finally, the tightest of all strange loops is realized in "Print
Gallery". This is a picture of a picture which contains itself. Hofstadter asks; Or is it a picture of a gallery which con-
tains itself?. Or of a town which contains itself?.

Intuition senses that there is something mathematical involved in both Bach’s and Escher’s works. In fact, just
as the Bach and Escher loops appeal to the very simple and ancient intuitions - a musical scale, a stair case - so the
discovery, by Godel of starage loops in mathematical systems. Godel’s discovery (in its absolutely barest form)
involves the translation of an ancient paradox in philosophy into mathematical terms.

The statement, "This statement is false", is usually considered a fair demonstration of the Epimenides Paradox.
If you tentatively think it is tree, then it immediately backfires on you and makes you think it is false, but once you
decide it is false, a similar backfiring returns you to the idea that it must be true. The Epimenides paradox is a one-
step strange loop, like Escher’s Print Gallery. But how does it have to do with mathematics? That is what Godel
discovered.

Godel’s idea was to use mathematical reasoning in explaining mathematical reasoning itself. This notion of
making mathematics "introspective" proved to be enormously powerful. Godel’s greatest work resulted in "Godel’s
Incompleteness Theorem". Godel’s theorem appears as proposition VI is his 1931 paper "On Formally Undecidable
Propositions in Principia Mathematica and Related Systems I" It states:

To ever w-consistent recursive class k of formulae
there corresponds recursive class-sign r, such that
neither v Gen r nor Neg(v Gen r) belongs to Fig(k)
(where v is the free variable of r).

This was actually presented in German, and you may feel that it might as well be in German anyway. Another
attempt; A paraphrase in "English":-

All consistent axiomatic formulations of number
theory include undecidable propositions.

The proof of Godel’s incompleteness theorem hinges upon the writing of a self-referential mathamatical state-
ment, in the same way as the Epimenidies paradox is a self-referential statement of language. But where it is very
simple to talk about language in language, it is not at all easy to see how a statement about numbers can talk about
itself. The difficulity arises when we consider that mathematical statements (Number theoretical) are about properties
of whole numbers. Whole numbers are not statements, nor are their properties. A statement of number theory is not
about a statement of number theory; it just is a statement of number theory.

Godel had the insight that a statement of number theory could be about a statement of number theory, if only
numbers could somehow stand for statements. The idea of a code was therefore emerging. In the Godel code, usually
called "Godel-Numbering", numbers are made to stand for symbols and sequence of symbols. Each statment of
number theory, being a sequence of specialized symbols, acquires a Godel number, something like a telephone
number, by which it can be referred to. This coding scheme allows statements of number theory to be understood on
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two different levels. As a statement of number theory, and also as statements about statements of number theory.

Godel finally transplanted the Epimenidies paradox to the statement "This statement of number theory does not
have any proof" or more correctly, "This statement of number theory does not have any proof in the system of Princi-
pia Mathematica" whereis the Epimenides statement creates a paradox since it is neither true or false, the Godel sen-
tence is unprovable inside P.M but true.

Hofstadter procedes to place Godel’s work in its historic background. Russell’s, Grelling’s, Whitehead’s and
Hilberts works are touched on.

I know of no better explaination than this book presents of what Godel achieved and of the implications of his
revolutionay discovery. That discovery concerns in particular recursion, self-reference and endless regress, and Hofs-
tadter f’mds the three themes mirrored in the art of Escher and the music of Bach.

Each chapter is preceeded by a kind of prelude which early in the book takes the form of a "Dialogue" between
Achilles and the Tortoise (from Zeno of Elea). Almost all concepts are presented twice. Firstly, metaphorically in the
Dialogue, yielding visual images. These then serve, during the reading of the following chapter, intuitive background
for a more serious and abstract presentations of the same concept. Each Dialogue is patterned on a composition by
Bach. For example, if the composition has three voices, so does the the corresponding conversation. If the composi-
tion has a theme that is turned upside down or played backwards, so does the particular conversation. Each dialogue
states, in a comic way (Lots of word play), the themes that will be further explored in the chapter that follows.

The book is packed with examples of strange loops, loops that exemplify the self-reference that is one of the
book’s central themes. For example consider the following impossibility:-

The following sentence is false
The preceeding sentence is true°

Taken together, the sentences have the same effect as the original Epimenides paradox (or reminiscent of Draw-
ing Hands), yet separately, they are harmless. Nevertheless, we who see the "picture" or statement as a whole can
escape the paradox by "Jumping" out of the "system" to view it from a meta- level, just as we can escape the tradi-
tional paradox of logic by jumping into a meta language.

Hofstadter introduces modem mathematical logic, computability theory, Feynman diagrams for particals that
travel backward in time, Fermat’s last theorm, Turing machines, computer chess, computer music, expert system on
the simulation of Natural languages, molecular biology and many other fascinating topics.

The book’s discussion of artificial intelligence is also stimulating. Does the human brain obey formal rules of
logic? He believes no computer will ever do all a human brain can do until it somehow reproduces that hardware°

Formal systems are discussed and the reader is urged to work out a puzzle to gain familiarity with formal sys-
tems in general. Fundamental notions such as "theorem", "rule", "inference" etc are introduced.

The idea of recursion is presented in various contexts. These include musical patterns, linguistic patterns,
mathematical functions, computer algorithims etc. The proceeding Dialogue ("Little Harmonic Labyrinth") to the sec-
tion on recursion is about stories within stories. The frame or outer story is left open, instead of finishing as expected,
thus leaving the reader dangling without resulation.

A discussion of how meaning is split among coded messages is found with examples including strands of DNA
and undeciphered inscriptions on ancient tablets. The relationship of intelligence to "absolute" meaning is postulated.
In the proceeding Dialogue, Achilles and the Tortoise try to resolve the question, "which contains more information ~
a record, or the phonograph which plays it".

A chapter discusses the idea’s of Zen Buddhism. Hofstadter suggests that in a way, Zen ideas bear a metaphori-
cal resemblance to some contemporary ideas in the philosophy of mathematics. Godel’s theorem is visited.

Brains and Thought is the title of chapter XI. Here, the question "How can thoughts be supported by the
hardware of the brain" is asked. An overview of the large and small scale structure of the brain is given. The relation-
ship between neural activity and concept is discussed.
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