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AXIS - the intelligent choice xxscomunicanons se

More than just connectivity! AXIS COMMUNICATIONS INC,

Sharing printers in mixed Ethernet
network environments is now an affordable
reality. The AXIS AX-5 Ethernet Print
Server allows you to send print jobs concur-
rently from both TCP/IP and Novell Net-
ware™ LAN platforms. For mixed environ-
ment networks, particularly where a variety
of protocols are employed, the AX-5 is the
ideal solution.

The AX-5 features include:

B Simultaneous Ethernet printing from
shared TCP/IP & Novell networks

B Locate printers anywhere on the
network

B Advanced accounting features

B Thin (10Base2), Thick (10Baseb) or

Twisted Pair (10BaseT) Ethernet

supported

B Multiple Router Support

B Totally secure! Control user access
with passwords. Support for Novell
encrypted passwords

B  Support of the FTP protocol

B No need to load diskettes or tapes in
TCP/IP mode

With a parallel transfer rate of up to 60KB/
second, the AX-5 delivers the high speed
printing capabilities today’s users demand.
Installation is fast and easy. In TCP/IP
environments, simply use FTP to edit the
configuration file. In Novell, the AX-5 uses
PCONSOLE for basic installation. For
advanced installation, we provide software
compatible with DOS and WINDOWS. Either
way, you'll be printing off your Novell and
TCP/IP networks in no time!

The AXIS AX-5 is the most advanced
Ethernet print server available today. It is
fast, versatile, easy to install and backed up
by AXIS full One-Year Warranty. Call us
today. We've got all the right connections.

CALL +4646191800
CALL 508-777-7957

AXIS

COMMUNICATIONS

Scheelevagen 16, 5-223 70 Lund, Sweden
99 Rosewood Drive, Ste. 170, Danvers, MA 01923, USA

Circle 184 on Inquiry Card.
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| STOP BIT

Fractals can create an
infinite playing field for
board-game designs

FFRACTAL FANTASIES

omputer-generated fractal patterns are everywhere
these days. From squiggly designs on computer-
art posters to illustrations in the most serious of
physics journals, interest continues to grow among
scientists, artists, and designers.

Mathematician Benoit Mandelbrot coined the word
fractal in 1975 to describe an intricate-looking set of
curves, many of which were never seen before the advent
of computers, with their abil-
ity to quickly perform massive
calculations. Fractals often ex-
hibit self-similarity, which
means that various copies of
an object can be found within
the original object at smaller
scales. The detail continues for many magnifications,
like an endless nesting of Russian dolls within dolls.
Some of these shapes exist only in abstract geometric
space, but others can be used as models for complex nat-
ural objects like coastlines and blood-vessel branching.

Interestingly, fractals provide a useful framework for
understanding chaotic processes and for performing im-
age compression. The dazzling computer-generated im-
ages can be intoxicating, motivating students’ interest
in math more than any other mathematical discovery in
the last century.

When most people hear the word fractal they rarely
think of applications beyond the kinds just mentioned.
Recently, however, I found myself drawn to their use
in game playing. You might like to program software to
play it or simply use a board drawn on paper.

The board for the Fractal Fantasy game consists of a
fractal nesting of rectangles within rectangles intercon-
nected with wiggly lines, as shown in the artwork above.
There are always two rectangles within the rectangles
that encompass them, and the degree of nesting can vary.

Beginners play with only a few nested rectangles,
while grand masters play with many recursively posi-
tioned rectangles. One can imagine tournaments lasting
for days, with breaks only for eating and sleeping. The
playing board illustrated here is called a degree 2 board,
because it has two different sizes of rectangles within
the large bounding rectangle. Beginners usually start
with a degree 1 board, and grand masters have been
known to use a degree 20 board. One player uses white
playing pieces (or stones); the other uses black. Each
player starts with a number of stones equal to two less
than half the number of vertices (i.e., dots) on the board.

For the board here, each player gets 19 stones. With al-
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ternate moves, the players begin by placing a stone at
points on the black dots that are empty. As they place
stones, each player attempts to form a row of three stones
along any one of the vertical sides of any square. This
three-in-a-row assembly of stones is called a googol.
When all the stones have been placed, players take turns
moving a stone to a neighboring vacant space along one
of the wiggly or straight connecting lines.

When a player forms a googol (either during the al-
ternate placement of stones at the beginning of the game
or during alternate moves along lines to adjacent empty
points), that player takes any one of the opponent’s stones
on the board and removes it from the board. (In some
versions of this game, an opposing stone can’t be taken
from an opposing googol.) A player loses when he or
she no longer has any stones or cannot make a move.

Mathematicians and philosophers will no doubt spend
many years pondering a range of questions, particularly
for boards with higher nesting. Computer programmers
will design programs allowing the board to be magni-
fied in different areas, permitting the convenient play-
ing at different size scales. They’ll all wish they had frac-
tal consciousness, allowing the contemplation of all levels
of the game simultaneously.

Is there a best opening move or overall strategy? If
the large bounding square has a side 1 foot in length,
what is the total length of lines on the board? If an ant
were to start anywhere on the board and walk to cover all
the lines, what would be the shortest possible route on the
board? How many possible board arrangements are there?
How large would a degree 100 board have to be for the
smallest squares to be seen? How many playing stones
would be used? What length of time would be required to
play such a bizarre game? I welcome comments and dis-
coveries from readers.

Clifford A. Pickover is an IBM research staff member
at the IBM Thomas J. Watson Research Center in York-
town Heights, New York. His latest book is Mazes for
the Mind: Computers and the Unexpected from St. Mar-
tin’s Press. You can reach him on BIX clo “editors” or on
the Internet at cliff@watson.ibm.com.

Stop Bit is a forum for informed opinion on personal com-
puting topics. The opinions expressed are those of the author
and not necessarily those of BYTE. Your contributions and
comments are welcome. Write to: Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458.



DELL CUTS
PRICES.

IBV1 AND
COMPAQ
REACT
WITH A FEW
CHOICE

WORDS.



OUCH!
EEK!

OOW?!
STOP!
@%?

When Dell cut prices up to $300 on its new Performance Series,
IBM and Compaq reacted with a few choice words.
The price cuts aren’t the only thing that they reacted to; these
systems already offered up to 50% better performance
than our previous systems, and at up to 25% lower prices. Yikes!

D&LL

800-274-4635

WHEN CALLING, PLEASE REFERENCE #11E93.
HOURS: 7AM-9PM CT MON-FRI, BAM-4PM CT SAT, 10AM-3PM CT SUN
IN'CANADA, CALL 800-668-3021. IN MEXICO CITY, 228-7811.

*Guarantees available in USA only for registered owners of Dell Performance Series systems purchased after 7/1/92. For a
complete copy, please call our TechFax™ line at 1-800-950-1329 or write Dell USA L.P., 9505 Arboretum Blud., Austin
TX 78759-7299. Attention Guarantees.
Corporation. On-site service may not be available in ceviain vemote areas. WINMARKS test vesults obtained by rimning WINBENCH

“Leasing arvanged by Leasig Group, Inc. *On-site service provided by BancTec Service

ver. 2.5 at 1024 x 768. The Intel Inside logo is a vegistered vademark and Pentivan, i486 and i386 are trademarks of Intel Corporation. MS-DXOS is
aregistered trademeark and Windows is a oademark of Microsoft Conporation. UNIX is aregistered aademark of UNIX System Laboratories, Inc. in
the United States and other countries. FORTUNE 500 is a registered trademark of The Time Inc. Magazine Company. Dell disclaims
proprictary interest in the marks and names of others. ©1993 Dell Computer Corporation. All vights reserved.

NEW PRICE

$1,199

NEW PRICE

$1,999

NEW PRICE

1 $2,999

NEW PRICE

$2,449




2 NEW DELL 333s/L
6" SX 33 MHz SYSTEM

“ASE: $44/MO.

MB RAM

20 MB (17 ms) HARD DRIVE

ISA EXPANSION SLOTS

GA 800 MONITOR

4", 800 X 600, .39mm)

INE FLOPPY DRIVE (3.5" OR 5.25")
\S-DOS 5.0

OUR FASTEST 386SX.
(Don't let it fool you.
Actually, it's a lot faster
than a speeding bullet.)

-

SESU——I

[\ug
(0

GUARANTEED RESPONSE.

Amazingly easy to use, and includes
comprehensive documentation. But if you
ever have questions, call us. We guarantee

you'll talk to an expert within 5 minutes, or

if you prefer, we'll call back within an hour.”

READY TO ROCK ‘N’ ROLL.
Intel isn’t the only thing in this

system. Everything can be custom

configured: modems, network
adapters, and critical software.

E NEW DELL 425s/L
6 SX 25 MHz SYSTEM

EASE: $55/MO.

. MB RAM

70 MB (17 ms) HARD DRIVE

| ISA EXPANSION SLOTS
JPGRADEABLE PROCESSOR
\CCELERATED LOCAL BUS VIDEO
VITH 512 KB VIDEO RAM

JPTO 11 MILLON WINMARKS)
VGA 10241 MONITOR

14", 1024 X 768, .28mm)

ONE FLOPPY DRIVE (3.5" OR 5.25")
ASDOS 5.0

UP TO 65% QUICKER
MAINTENANCE.

[t's easy to get into this
computer. Just loosen a couple of
thumbscrews for easy access to
the modular chassis.

UP TO 2.6 TIMES THE
VIDEO PERFORMANCE.
With our new accelerated
local bus video revving up your
screen, who needs a VCR?

GUARANTEED
COMPATIBILITY.

Our computers are network-
compatible with Novell, Banyan,
and UNIX® systems. And we're
the only company with a
written compatibility guarantee’

E NEW DELL 433s/M
6 SX 33 MHz SYSTEM

EASE: $74/MO.
| MB RAM

70 MB (17 ms) HARD DRIVE

ISA EXPANSION SLOTS
IPGRADEABLE PROCESSOR
\CCELERATED LOCAL BUS VIDEO
NITH 1 MB VIDEO RAM
UP TO 19 MILLION WINMARKS)
VGA 10241 MONITOR
14", 1024 X 768, .28mm)
ONE FLOPPY DRIVE (3.5" OR 5.25")
ASDOS 5.0

UP TO 160%
FASTER VIDEO.
Faster PageMaker redraws
and lightning-quick
Windows repaints. Speed
freaks, rejoice.

o

GREATER
UPGRADEABILITY.

You can upgrade all the way

to the top 486, the 66 MHz DX2.

You'll even be able to add the

Pentium technology from Intel.

SYSTEM PERFORMANCE
BOOSTED 29%.
With our new optimized
cache as an option, you
can give your system a
boost whenever you want.

E NEW DELL 466/ME
36 DX2 66 MHz SYSTEM

EASE: $111/MO.

{ MB RAM

170 MB (17 ms) HARD DRIVE

{ EISA EXPANSION SLOTS

) ISA EXPANSION SLOTS
JPGRADEABLE PROCESSOR
\CCELERATED LOCAL BUS VIDEO
NITH 1 MB VIDEO RAM

UP TO 29 MILION WINMARKS)
JLTRASCAN™ 14C MONITOR
14", 1024 X 768, .28mm, NI|
ONE FLOPPY DRIVE (3.5" OR 5.25")
MSDOS 5.0

UP TO FOUR TIMES FASTER
DATA TRANSFER THAN ISA.
You get a 32-bit EISA
expansion bus that transfers data
at up to 33 megabytes a second. To
understand what it does for your
computer, drink about eight million
cups of coffee.

GUARANTEED
ACCOUNTABILITY.

We're the only computer company
to guaranteein writing—compatibility,
fast response to your questions, and
quick service® Two-thirds of the
FORTUNE 500 companies rely on us.

So should you.

GOOD NEWS FOR THE
POWER HUNGRY.

It's easy to upgrade to the top
486, the 66 MHz DX2. If
you're still power hungry, you
can add Pentium technology —
the next generation from Intel.

E NEW DELL 433/T
36 DX 33 MHz SYSTEM

EASE: $91/MO.

4 MB RAM

230 MB (16 ms) HARD DRIVE

3 ISA EXPANSION SLOTS
JPGRADEABLE PROCESSOR
ACCELERATED LOCAL BUS VIDEO
WITH 1 MB VIDEO RAM

UP TO 19 MILLION WINMARKS)
SVGA 10241 MONITOR

14", 1024 X 768, .28mm)

ONE FLOPPY DRIVE (3.5" OR 5.25")
WSDOS 5.0

UP TO 18% FASTER
SYSTEM PERFORMANCE.
Good thing you don’t
have to worry about the
highway patrol.

33% MORE SLOTS.
With eight slots, you
can add the network and

communication cards you need

for a great low-cost server.

UP TO 86% MORE
DISK CAPACITY.

Our floor-standing model
has a disk capacity of up to
three gigabytes. Talk about

mind-expanding performance...

Zach system is custom-built. With 18 different models in our new 486 line — covering 25 MHz, 33 MHz, 50 MHz, and 66 MHz — you can configure just the system you need. In fact, with our complete

ine of storage, memory, graphics and connectivity products, we can build over 15,000 different configurations.




FIVE EASY

PIECES.

DELL INTRODUCES THE WORLD'S EASIEST PC TO TAKE APART. THAT LETS YOU SAVE TIME.
SAVE ENERGY. SAVE FRUSTRATION. AND AS ALWAYS, SAVE A TON OF MONEY.

The new Dell
425s/L then
comes apart
easily by
first taking out two
thumbscrews and
removing the chassis -
cover. That's right,
you don’t need a
hammer. Crowbar.
Or a chainsaw.

The new Dell® 425s/L has embedded
diagnostics that can identify a problem
component just by pushing the reset
button twice. Even if a major component
like the monitor or hard drive isn’t
working, a video display or beepcode will
show you the exact problem.

If you want to get to your hard drive for -
easy maintenance or for an upgrade, just take out another screw, unplug two
cables, and snap it out. And if there’s a problem call us and we guarantee
within five minutes you'll be talking to a trained specialist. A service which
has helped make us a FORTUNE 500" company in seven short years. It’s

really that simple. Almost as simple as picking up the phone. So call us.

Then all you do is remove
one tiny, little screw and
pull out the entire card

cage to add different user
upgrade options like video memory. £

You can also add cache. Add
Pentium"” technology. Change
the processor. Or even swap out
the systemboard. A child could
do it. Or even your boss.

Just push two buttons (you won’t
need an M.IT. degree for this
either), unplug two cables, and
slide out your floppy drives for easy
upgradeability. Service. Or to add
a tape drive or CD-ROM drive.

THE NEW DELL 425s/L
i486™ SX 25 MHz SYSTEM

NEW LOW PRICE
$1,499

o LEASE®: $55/MO.
s 4 MB RAM
® 170 MB (17 ms) HARD DRIVE
* 3 ISA EXPANSION SLOTS
* UPGRADEABLE PROCESSOR
o ACCELERATED LOCAL BUS VIDEO
WITH 512 KB VIDEO RAM
(UPTO 11 MILLION WINMARKS)
* SVGA 10241 MONITOR
(14", 1024 X 768, .28mm)
* ONE FLOPPY DRIVE (3.5" OR 5.25")
* MS-DOS® 5.0

ALSO AVAILABLE WITH 33 MHz i486 SX,
33 MHz i486 DX AND 50 AND

66 MHz 1486 DX2 AND THOUSANDS
OF OTHER CONFIGURATIONS.

DeLL
800-365-9977

WHEN CALLING, PLEASE REFERENCE #11EC3.
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, 10AM-3PM CT-SUN.
IN CANADA, CALL 800-668-3021. IN MEXICO CITY, 228-7811.
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