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Ifs also a smart way to maximize the PC
networking capabilities of OS/2® or DOS
with Windows™ In fact IBM® TCP/IP work-
station software is a perfect building block
for linking users running on virtually all IBM
environments including AIX® 05/400® VM
and MVS, as well as non-IBM systems.

IBM TCP/IP for OS/2
or DOS/Windows

With IBM TCP/IP for OS/2 or
DOS/Windows you not only get industry-
standard network software, you also get a
feature-rich package. File transfer, terminal
emulation, mail, network printing, remote
command execution and network manage-
ment are just some of the applications
included. Optional features include NFS®
Netbios, X-Windows (05/2) and application
development toolkits.

Of course one of the most attractive
features of IBM TCP/IP solutions is the kind
of support and service that only IBM offers.
To order or for more information, call
1 800 CALL-IBM, Dept. SAO30.

IBM TCP/IP. When it comes to making it
all work together, we know our ABCs.

IBM, OS/2, AIX and OS/400 are registered trademarks of International
Business Machines Corporation. NFS is a registered trademark of Sun

Microsystems, Inc. Windows is a trademark of Microsoft Corporation.
Dealer prices may vary. © 1994 IBM Corp. All rights reserved.
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Now Shipping!
SPARC System 10 Memory

SPARC 10/30, 41, 52, 54
New! 16MB, 64MB

Best Memory Under The Sun.

Sun Memory Enhancements “
Despite our competitive prices,
Kingston memory upgrades for Sun
SPARC workstations lead the industry in reliability,
compatibility, selection and availability. Our

workstation memory is backed by a lifetime warranty

and free, comprebensive service and support. With

Kingston Sun compatible memory upgrades, you may

spend less, but you truly get more.

Kingston Storage Products
Kingston's storage for Sun systems

enclosures available.

THE

includes the bighest quality fixed
and removable disk and tape

Certified Compatibility

All Kingston Sun compatible memory and
— - Storage products bave

f SPQRC " | been tested and certified
‘ as SPARC Verified™ by
SPARC International.

We go the extra step to

el
S ——— guarantee our Sun
memory upgrades are completely
compatible with your system.

For More Information

SPARC center 1000, 2000 New! 32MB, 64MB, 256MF
SPARC 630MP, 670 & 690 64MB, 256MB

SPARC IPX & SPARC ELC 4MB, 16MB

SPARC SLC (4/20) 4MB

SPARC IPC (4/40) & SPARC 1 & 1 +| 4MB, 16MB

SPARC 2 16MB

SPARC 10/30, 41, 52, 54 16MB, 64MB

SPARC 330, 370 & 390 8MB, 32MB

SPARC Classic & SPARC LX 8MB, 32MB

Kingston has a full line of memory upgrades for most
popular Sun and Sun compatible systems. With new
products being announced every week at Kingston,
give us a call for our latest offerings.

Call our workstation memory experts at

(800) 835-2545 or

— (516) 673-6300 (East
coast office). We'll be bappy to
answer any questions you Sun
have about our memory upgrades for

Sun, Data General, Digital Equipment,

Hewlett-Packard, IBM, NeXT, Silicon
Graphics, Solbourne and other popular
workstation manufacturers.

(Kingston

-

Kingston’s Workstation
Memory Also Supports:

*[BM
*Data General *NeXT
*Digital *Silicon
Equipment Graphics
*HP *Solbourne
*NCD o Tektronix

INSIDE NAME IN UPGRADES

17600 Newhope Street, Fountain Valley, California 92708 (800) 835-2545 (714) 435-2667 Fax (714) 435-2618
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Editorial

The More Things Change...

This month marks SunExpert’s fifth anniversary, and this year is the

20th anniversary of UNIX. This magazine has reported the ups and
downs of both Sun and UNIX over the past half-decade. Certainly a lot
has happened to both. In fact, these have been the very years that Sun
Microsystems ventured out of the labs and
research communities (remember Stanford
University Network—S.U.N.?) into the
mainstream commercial market—and, on its
shoulders, carried UNIX out of Berkeley, Bell
Labs and the ivory towers. So much has
changed that it would be foolish to condense it
all here, but one thing we can say for sure is
that all of today’s UNIX vendors owe Sun at

least begrudging admiration for mainstreaming
UNIX and, in large part, popularizing client/server architectures and
befuddling us all with the term “open” systems.

I'm often asked, “If so much has changed, why is SunExpert still called
SunExpert?” You could call it Client/Server Thingy or Open Systems
Thingamabob or UNIX Doohicky. Why not get away from that platform-
specific name? It’s a heterogeneous world, after all. Well, the answer is
threefold. When you can call Client/Server Inc. and buy generic
hardware, we'll rename the magazine. When you no longer have to ask
developers of open systems, “What's your primary target?” we'll think
about changing. When the 30-odd flavors of UNIX run the same
executables and objects without recompiling, we'll have something to talk
abourt.

Unitil then, SunExpert will continue to cover the world of client/server
and open computing through the filter of #be principal networking engine
and the first UNIX target for developers. Of course, it’s a mixed
computing environment for our readers, too. More than 33% of you have
HP 30% IBM, 28% DEC, 22% SGI and a smattering of other UNIX
workstations and servers on your networks. Most of you have PCs to
manage and Macintoshes to integrate, but we feel that you want to know
how these various machines work with your primary platform. If we're
wrong, let us know.

g
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1o use Your
NEW HDS X WINDOW
ERMINAL FOLLOW THESE

INSTRUCTIONS:

1. PLUG IT IN

2. TURN IT ON

HDS X Window terminals are the easiest to install and the
easiest to use. When equipped with local storage all you
have to do to start using one is plug it in and turn it on.
Because all of the terminal’s fonts, server code and applications
are stored locally there’s no need to install, configure or
change anything on your host computer.

The most powerful X terminals

Every HDS X terminal features a fast RISC processor and

includes HDSperx, a set of local applications that run inside

the HDS X terminal to offload your existing computers.

Local applications include licensed window managers,

terminal emulators, a clock with alarms, a calculator,
Postscript display and a screen saver.

Same day shipment
To make you productive faster, HDS X terminals
are in stock for same day shipment. Simply call
HDS and ask for QIKship service. We'll even
accept your MasterCard or Visa if that makes
the purchase easier.

HDS Value Prices

HDS has one hardware architecture and one software version
for all of our models, so in addition to being easy to use, our
terminals are easy to design, manufacture and support. That
makes HDS’ costs the lowest in the industry. Consider just a
few HDS models (there are lots more):

TAY WIONO: ..c o sisimiimiants o asB S5 $ 899
15 COlOT s ssmsmsssommawnsssassn samnsivys $1.499
YT COLOLE oo canimiaivmiimen s wammisma $1,999
19 COLOL. ... ieociammiamimas o5 513 5505650 555 7555150 $2,699

Money-back guarantee
Because we know you'll love your
new HDS X terminal, we include a
full money-back guarantee. So you
can relax and take advantage of all
the extras.

So why wait? Pick up the
phone and call HDS now!

1-800-HDS-1551

[ human designed systems

© 1993 Human Designed Systems, Inc. 421 Feheley Drive, King of Prussia, PA 19406. Phone 215+277+8300. FAX 215+275¢5739. All rights reserved. HDS, HDSperx are trademarks of Human Designed Systems, Inc
Prices are subject to change without notice. Quantities and configurations in stock may be limited. Call HDS for details
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NEWS

Sun’s Full
Frontal Assault

Sun Microsystems Inc. and its vari-
ous planets are ending 1994 with a
bang. In what can certainly be called a
Grand Autumn Offensive, the compa-
ny displayed its new UltraSPARC
processor, new servers and cluster
products, a SPARCstation designed
exclusively as a PC server and a variety
of software packages.

Some of the stories that follow take
a closer look at these announcements.

Why the sudden blitz from Sun? It
could, of course, be coincidental. On
the other hand, as the summer of 1994
cranked to a close, the computer
industry was treated to yet another
round of “Sun has hit the wall” sto-
ries—the kinds of reports that have cir-
culated at least once a year since the
company’s founding. In particular, the
pundits targeted Sun’s SPARC proces-
sor and its failure to win the corporate
desktop from Intel Corp. chip-based
systems and DOS/Microsoft Corp.
Windows.

Perhaps the Autumn Offensive will
set some of those tales to rest.

Sun Shows UltraSPARC

At the heart of any computer
maker’s success or failure is, of course,
its processor. Sun’s processor has been
the SPARC, and since its introduction
in the mid-1980s, SPARC has been a
middle-of-the-road RISC chip—provid-
ing better performance than x86 and
680X0 CPUs, at a cost below higher-
performance alternatives.

But SPARC has never been a lead-
ing-edge technology. In recent
months, the industry has noted that
SPARC has been falling further and

further behind such architectures as

‘ Hewlett-Packard Co.’s PA-RISC, the

PowerPC and even Intel Corp.’s
Pentium.

Now, however, Sun’s SPARC
Technology Business group has shown
both its specifications for the next gen-
eration of SPARC:s, and a chip based
on those specifications: the Ultra-
SPARC. The UleraSPARC’s CPU will
boast performance of 200 to 400
SPECint92 and 250 to 500
SPECIp92. This is well within the
range of future PowerPCs, for exam-
ple, and well beyond x86 performance.

The new specification for SPARC is
Version 9, which is officially the prod-
uct of SPARC International, the
SPARC-oriented standards group
established by Sun and an assortment
of SPARC makers and users. Version 9
calls for a 64-bit system, superscalar
design, on-chip support for advanced
operating system concepts (for exam-
ple, it attempts to support microkernel
approaches and lightweight threads in
silicon) and similar on-chip support
for advanced compilers.

UltraSPARC is being described as
the first implementation of Version 9.
It will be designed, marketed and sold
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by Sun’s SPARC Technology Business
group and manufactured by Texas
Instruments. In its first implementa-
tion, the processor will offer 200 to
300 SPECint92 and 250 to 350
SPEC(p92. However, STB says that
over time it will scale upward to 400
SPECint92 and 500 SPECfp92. In
terms of clock speed, meanwhile, the
UltraSPARCs will range from 140 to
200 MHz.

UleraSPARC is composed of five
main blocks: two arithmetic logic units
(ALUs), a load and store unit, a branch
unit, three floating point units (one
each for addition, multiplication and
division/square root), a graphics adder
and a graphics multiplier. It has a peak
instruction rate of four instructions
per cycle.

UltraSPARC will have a variety of
features that lend themselves to
advanced computing. Notably, it has
on-chip support for multiprocessing. It
supports, for instance, a distributed
arbitration protocol for the shortest
possible bus ownership latency. Up to
four UltraSPARCs can share the same
address bus.



Rack & Roll

Rackmounting an off-
the-shelf desktop
SPARC 5, 10, or 20
preserves the Sun
warranty, service,
and price.

With essentially the same
footprint as a desktop SPARC, the

mx adds two
additional 3.5" or half
height 5.25" devices, as a
stand alone chassis or
mates with the removable
drive subsystem for high capacity
requirements.

An optional removable drive sub-
system lets you add 6
additional 3.5"
devices,
including

up to

25GB of

hot plug

disk.

Patents Pending

Off-The-Shelf. Modular, Expandable, Reliable.

Artecon’s slender new Sy;‘linxm chassis is the only product today that allows The optional removable drive subsystem supports as many as six additional

you to rackmount an off-the-shelf desktop SPARC® 5, 10, or 20 workstation or 3.5" disk or tape devices, including up to 25 GBytes of hot plug, high perfor-

server. And the optional hot plug removable drive subsystem lets you add all mance, removable disks on one or two SCSI busses. Power, keyboard, and RS-

the devices you need to build a powerful server — for thousands of dollars less 232 for the workstation feed through to the front of the enclosure, supporting

than a preconfigured package. All in only 5.25” of vertical rack space easy access to power on/off, terminal or modem devices, and rackmounted
keyboards.

FOI' The FIrSt Time Ever’ And now Artecon’s Sy)‘u'nx‘ts supports the requirements of the

The Sptlinx neatly encapsulates a SPARCstation™ 5, 10, or 20 workstation telecommunications central office with a Splﬂ'wx that provides -48 VDC to an
or server and fits any 19" EIA rack. It comes with side mounted slides, off-the-shelf SPARC
whisper quiet forced air fans, tuck-away lug handles, and up to two

- You've never seen this much potential in such a small footprint.
additional 3.5" or half height 5.25" devices — disk, CD, or tape :

: _¥ Nor so many ways to configure I/O devices. And every SPARC
In the rear you'll find completely unobstructed access to the | retains Sun’s warranty, service, upgradeability, and price,
SPARCstation backplane, as well as side access to the SPARC

5/20 internal CD-ROM.

because it never leaves the original case

Call Artecon today and get ready to Rack & Roll!

i o e e 1-800-USA-ARTE
1-800-872-2783

Enterprising solutions for your enterprise.™

Artecon o

PO Box 9000, Carlsbad, CA 92018-9000
(619)931-5500 FAX (619) 931-5527

email: sales@artecon.com
A Member of the Nordic Group of Companies

Artecon, Canada, (416) 487-7701 Artecon, Japan 81-3-3280-1210 Artecon, France 33-1-69-1818-50

Artecon and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers.
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The processor has also been opti-
mized for graphics, video and multi-
media-oriented applications. It sup-
ports an additional 30 instructions
(the Visual Instruction Set [VISual])
that deal with graphics and video. In
addition, the MPEG-2 standard for
video compression is directly support-
ed on the chip.

STB says that samples of the Ultra-
SPARC will be available by early next
year. However, UltraSPARC design
data, including simulation data, can be
obtained now. The company would
not say, however, when users can
expect Sun to start shipping Ultra-
SPARC-based workstations and

Servers.

Sun Shows Servers
and Clusters

While the SPARC Technology
Business group was showing its Ultra-
SPARC, Sun Microsystems Computer
Corp. was continuing its push into
corporate MIS. The company
announced a series of upgrades to its
servers and showed the next step in its
strategy for clustered systems: a data-
base cluster.

Sun has been counting on its servers

to carry it into the world of corporate

Clusters of SMCC servers can
provide mainframe-style computing
at microcomputer prices. Sun hopes
these clusters will continue its push
into corporate MIS.

NEWS

computing. In fact, industry insiders
claim that the company’s revenues from
MIS applications are far more attractive
in terms of profit per part than sales in
its more traditional scientific and engi-
neering markets.

This fall, SMCC announced a
series of upgrades to its SPARCserver
1000E and SPARCcenter 2000E
servers. In particular, the company
announced that the speed of the
machine’s XD system bus has been
increased by 25%.

The servers continue to use the
SuperSPARC, but company officials
say that upgrading to the UltraSPARC
will be (literally) a snap, since the
machine’s existing processor MBus
modules can be upgraded in a matter
of minutes. Even with the Super-
SPARC, which is now available at 60
MHz, a dual-processor SPARCserver
1000E can provide 3,999 SPECrate_
int92 and 4,584 SPECrate_{p92. An
eight-processor version scores 15,414
SPECrate_int92 and 17,113 in
SPECrate_f{p92.

Perhaps a more important measure
of the machines’ performance is trans-
actions per section (TPS). TPS num-
bers are not yet available for the dual-
processor SPARCserver, but Sun esti-
mates that a 1000E with eight CPUs
can perform 500 TPS.

The 2000E, meanwhile, with two
or 20 CPUs, can perform 1,300 TPS.
A 2000E with two CPUs, meanwhile,
scores 4,282 in SPECrate_int92 and
4,952 in SPECrate_{p92. A 2000E
with 20 processors, however, can hit
38,213 SPECrate_int92 and 44,722
SPECrate_f{p92.

A 1000E with two CPUs, 64 MB
of RAM, two 1-GB disks and a CD-
ROM drive would be $54,300. The
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same machine with eight SPARCs,
256 MB of RAM, four 1-GB disks, a
CD-ROM drive and a 4mm tape drive
for backup would cost $176,350. A
2000E, meanwhile, with two CPUs,
64 MB of memory, a 5.8-GB disk
drive, a CD-ROM drive and an 8mm
tape backup would be $124,795. The
same machine with 20 SPARCs, 640
MB of memory, a 5.8-GB disk, a CD-
ROM drive and an 8mm tape drive
would be $659,395.

SMCC also announced further
developments in its clusters. This year,
Sun declared that it would be pursu-
ing a clustering option as one path to
mainframe performance. With the
proper software and networking, a
Sun customer can link multiple
1000Es and/or 2000Es for certain
tasks. The first clusters were meant
expressly for file serving and network
acceleration.

However, at that first introduction,
Sun also displayed one of its many
road maps, this one for clusters. The
initial file server clusters were to be
joined by database-serving clusters in
the near future, while compute-serving
clusters were to show up somewhat
later.

Sun officials now waffle on the
need for compute clusters, but clusters
acting as dedicated database engines
have shown up right on time. In
September, SMCC introduced the
SPARCcluster PDB Server, a cluster
optimized for database tasks.

SMCC says that clustered sys-
tems are a natural for database tasks.
By nature, database searches and
updates are easily broken up among
multiple processors, so parallelism is
effective and easy. Moreover, a cluster
can grow with the needs and
resources of the customers—
starting with two boxes and
then growing with an addi-

The SPARCserver 1000E is
designed for divisions of
larger companies that need
local computing without
significant investments in
space and resources.



Proven, high-performance

storage, and backup solutions.

CRANEL

INCORPORATED

Your Storage Systems Partner

A Advanced
A, A chival
A Products

Solutions n Storuge Managernent

[ﬁﬁ HEWLETT®

PACKARD

Terabyte Optical Solutions

While other companies were talking Terabytes, Cranel was installing them.
Our Network Optical File Server (NOFS") is a proven 5.25" high-performance
Terabyte solution. A self-contained optical server featuring Hewlett-Packard
optical drives and media, NOFS provides on-line storage from 20 GB to

5.4 TB, compatible with any network protocol. An on-line directory and
high-speed magnetic disk cache minimize the number of swaps in the
autochanger. Plus, the cache optimizes multi-task, multi-user access while
assuring recently accessed data resides on magnetic disk for fast access.

The use of Hewlett-Packard optical products in our NOFS solution ensures
outstanding reliability and performance.

Terabyte Tape Solutions

Cranel's Network Tape File Server (NTFS™) combines the proven data
management hardware and software used in our Network Optical File

Server with a high-capacity tape library to provide a fully self-contained
Terabyte tape solution. NTFS uses an innovative tape format that provides
fast data transfer (2 MB/sec) and a low cost per gigabyte without compromis-
ing data integrity. Each cartridge is capable of holding up to 18 GB of data

so a single tape library has a capacity of up to 10.8 TB, making NTFS an ideal
solution for data backup or archiving in storage-intensive applications.

Storage Management Software

Selecting the right storage system software can improve file management,
reduce access times, and eliminate conflicts with application software.
For optical and tape autochangers, Cranel recommends Advanced Archival
Products’ AMASS software. AMASS follows open system design principles
and adheres to filesystem interface standards. It provides unlimited
filesystem size and can provide direct file access on autochangers of any
size. Transparent to both applications and network protocols, AMASS is
used to support applications under TCP/IP, NFS, RFS, NetWare, DECnet,
Appleshare, LAN Manager and others.

Cranel: The Solution Supplier

Cranel offers complete storage and backup solutions, including integrated
hardware and software, on-site installation and a full range of service options.
We have the products, experience and service to meet all your mass storage
needs. Call tollfree to speak to the Cranel storage specialist in your area.

800-288-3475

8999 Gemini Parkway 333 Turnpike Road 4340 Stevens Creek Blvd, 235
Columbus, OH 43240 Southborough, MA 01772 San Jose, CA 95129

Phone:  614/431-8000 Phone:  508/480-8780 Phone:  408/345-3960

Fax: 614/431-8388 Fax: 508/460-1890 Fax: 408/248-4529
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tional node each time the customer
buys a new system.

At the moment, up to eight node
clusters can be linked for a total of
160 processors. This yields a distrib-
uted system with storage in excess of
7 TB.

Initially, the clusters will support
the Oracle database from Oracle
Corp., as Sun and Oracle have discov-
ered an increasing affinity for each
other. However, a Sybase Inc. version
of the database is already planned.

At the moment, the cluster’s nodes
are linked via standard TCP/IP-based
networking. However, in time, SMCC
plans to move to a higher performance
solution. The company has developed
a switching technology called the
Redundant Fiber Switch, which will
provide a 50-MB connection between
nodes. The Switch is expected to be
available in late 1995.

Sun Scores
Server Successes

The SPARCclusters designed for
database applications come into a mar-
ket where Sun is already winning its
laurels. According to a recently
released study by market research firm
International Data Corp., Sun’s servers
are the leading brand of UNIX
machine being used for RDBMS
applications.

According to the survey, 27.2% of
the UNIX database server market is
owned by SMCC. IBM Corp., the
commercial system maker par excel-
lence, trails at 19.6%. Moreover,
according to IDC, the total market
for UNIX database servers grew by
44% in the past year. Sun says its own
business in that market has increased
by 58%.

All of this is excellent news for Sun,
which is pushing hard to enter the
lucrative back-office systems business.
In fact, Sun’s fortunes actually seem to
have improved since it dropped its ill-
fated attempt to put Sun systems on
desktops and instead promoted a strat-
egy in which PC clients are supported
by Sun servers. MIS officers seem
delighted to have an alternative to NT
for server software.

However, this success raises some
questions for Sun’s traditional users in

10
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the scientific and technical markets.
Increasingly, some of these users won-
der if their needs and requirements are
being met.

Sun Plugs Into PCs,
Invests in Internet

In further announcements, Sun has
introduced SPARCstation variants
expressly designed to manage PC
LANSs and to provide business with an
easy path to the Internet. Called the
Netra series, the new systems have two
missions and two models—the Netra
System Management Server and the
Netra Internet Server.

The first system is a device designed
to ride hard on PCs. It represents a sig-
nificant shift in direction for Sun itself;
in the late 1980s, some observers
thought that UNIX might have a
chance to displace DOS as the operat-
ing system on the commercial desktop.
It made sense at the time. DOS was
showing its age and was simply too
limited to support the 32-bit chips and
graphical interfaces that were increas-
ingly the norm.

At the time, Sun was one of the
industry’s most ardent proponents of
desktop UNIX. Indeed, Sun originally
allowed other vendors to license its
operating systems and hardware

Sensing a major business
opportunity in the Internet, Sun
has introduced a new line of
dedicated Internet-access
systems, called the Netra
Internet Servers. These
machines are specially
configured SPARCstations
designed to give small (and
large) organizations a quick
and easy way to attach to and
use the Internet.

PCs are the client of choice
on most corporate desktops,
but managing those systems
can be troublesome. For that
reason, Sun has introduced
the Netra Systems Manage-
ment servers, which are
SPARCstations specifically
configured to administer PC
LANS.
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architectures because it assumed that
other computer makers would produce
low-cost SPARC-based personal sys-
tems to compete with Intel Corp.
chip-based platforms.

However, commercial users stuck to
DOS, rejecting not only UNIX, but
even IBM’s OS/2. Windows, which
had originally been intended only to
tide users over until OS/2 was ready,
emerged as one of the great success sto-
ries in modern computing. Meanwhile,
desktop, commercial and personal
UNIX remains as far away as ever.

Until late this year, Sun seemed as
devoted as ever to developing desktop
UNIX. In reality, however, the compa-
ny was quietly adopting a very differ-
ent position. It had long ago come to
terms with Windows’ popularity. Sun
had actually come to see PCs as an
opportunity—for something had to
manage those PCs on their unruly
LAN:G.

That something was often a work-
station, Now, Sun has introduced a
workstation for that express purpose:
the Netra System Management Server.
The Management Server is a SPARC-
station bundled with SolarNet PC

administration software and other net-

work administration tools; it is essen-

tially a plug-and-play PC LAN man-




Use OpenScan for Importing Images

Apunix Scannes: Ricoh, Sharp

Sharp, Fargo, Polaroid

Circle No. 2 on Inquiry Card

s D

FarTool NBID &

d BackUp/Archiving

Modify & Edit
—with ——
Adobe Photoshop
Adobe Illustrator
Wordperfect
OCR/CharacterPro
Frame




agement box. The product goes into
the same market as a high-end
Compaq Computer Corp. PC config-
ured as a Novell Inc. LAN server—
except that the Management Server
has the performance advantages of a
RISC processor. The workstation is
also designed to coexist with Novell
Inc.’s NetWare and Microsoft Corp.’s
Windows for Workgroups.

Presumably, the Management
Server could also coexist with servers
running Windows N'T. However, Sun
clearly intends the Netras to be a fierce
competitor of N'Ts. Netras are exactly
the sorts of servers that NT was sup-
posed to run on.

There are two Netra models. The
Netra s5—essentially a modified
SPARCstation 5—is based on a 70- or
85-MHz microSPARC II. It has 24
KB of on-chip cache, a base memory
of 32 MB (up to 256 MB), an inter-
nal disk capacity of 1 to 2.1 GB, an
external disk capacity of 29 KB and
three SBus slots. Pricing begins at
$10,399.

The Netra s20 is based on the
SPARCstation 20. It comes with one
to four 50- to 60-MHz SuperSPARC
processors, 36 KB (up to 1 MB) of
cache, 32 MB of base memory (up to
512 MB), 1 to 2.1 GB of internal
disk, up to 37 GB of external disk and
four SBus slots. Pricing begins at
$18,299.

But Netras come in two flavors—the
other flavor is an Internet server.
While desktop PCs were emerging as
the dominant client, their users were
discovering the joys of the Net. And
while the commercial user may not
have seen any particular advantage to
UNIX, the benefits that came with
it-like email, newsgroups, gopher and
the World Wide Web—were another
story entirely.

Sun has apparently kept its poten-
tial customers in mind with the Netra
Internet Server. Again, residing at the
center of a PC LAN, the Internet
Server acts as the clients’ Net connec-
tion. It comes with the same adminis-
tration tools as the other Netras, plus
configuration utilities, security soft-
ware, an email gateway and file trans-
fer facilities.

The Internet Server also has two
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models—one based on the SPARC-
station 5, the other on the SPARC-
station 20. The former is the Netra i5,
which comes with one 70- to 85-MHz
microSPARC II, 24 KB of on-chip
cache, 16 MB of memory (expandable
to 256 MB), up to 2.1 GB of internal
disk, up to 56 GB of external disk and
three SBus slots. Pricing on the i5
begins at $6,149.

The latter is the Netra i20. The i20
has one to four 60-MHz SuperSPARC
processors, 36 KB of on-chip cache
(expandable to 1 MB), 32 MB of
memory (expandable to 512 MB), 1 to
2.1 GB of internal disk, up to 138 GB
of external disk and four SBus slots.
Pricing begins at $8,499.

SunSoft Upgrades Workshop
SunSoft, the Sun planet responsible
for software, has introduced an
enhanced version of WorkShop, an
integrated tool kit for software devel-
opers. The new version includes an
upgrade of the product’s C++ language
facility. It now supports templates and
exception handling, as well as a rapid
header processing system for accelerat-

ing C++ compilation.

New and improved, SunSoft’s
WorkShop is poised to take on still
more of the developer tools market.
Whether this is good or bad news
depends greatly on whether or not
you’re competing against WorkShop.

WorkShop comes in C and FOR-
TRAN versions. The FORTRAN ver-
sion now features a variety of tools for
debugging and development. It has,
for instance, a Global Program
Checking facility that scans source
code to detect programming errors
that might escape detection prior to
compilation. It now also has POSIX.9
bindings to allow developers to incor-

SUNEXPERT Magazine November 1994

porate their FORTRAN code with
UNIX-oriented interfaces.

SunSoft has also enhanced iMPact,
a software tool designed to assist devel-
opers in the production of multipro-
cessing and multithreaded applica-
tions. Although part of WorkShop,
iMPact is a separate product and has
been announced as iMpact 2.0. The
new release features Thread Analyzer,
which collects performance informa-
tion for multithreaded applications at
runtime, and LockLint, which analyzes
ANSI C source code during compila-
tion and compares the results to the
developer’s design assumptions.

Also featured is LoopTool, which
analyzes and tunes parallel programs
by collecting runtime performance
information. And iMPact 2.0 contains
features meant to make FORTRAN
multiprocessor coding easier.

WorkShop is now available for
SunOS as well as Solaris users, and is
also supported on Hewlett-Packard
Co. platforms. Says David Spenhoff,
SunSoft’s manager of product market-
ing for developer products, “Today’s
developers are working in a heteroge-
neous platform environment, and they
insist on homogeneous development
tools to support that heterogeneous
environment.”

Finally, WorkShop now integrates
with Xemacs, the X Window version
of the emacs editor. “We have included
tight integration with Xemacs,” says
Geoff Fitch, senior product manager
for SunSoft developer products, “for
customers who are using it—and that’s
a significant proportion of our cus-
tomer base.”

Prices for SunSoft Workshop 1.1
for C, C++ and FORTRAN are
$2,995, $2,195 and $3,195, respec-
tively. iMpact, if purchased separately,
is $995.

WorkShop’s current location may
be somewhat confusing. First, it has
recently changed its address. When it
was introduced last January, it was a
product of SunPro, which was in turn
a division of Sun Technology. Now,
Sun Technology is no more, and
SunPro (like much of the rest of
Sun Technology) has been absorbed
by the energetic and expansive

SunSoft.
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SunSoft, formerly SunPro, employ-
ees say that the transition from one
home to another was uneventful. “It’s
been pretty smooth,” says Spenhoff.
“It happened in the middle of our six-
month product cycle. Yet we reorga-
nized ourselves and still got our prod-
uct out. I think that’s a pretty good
indication of how smoothly it went.”

Less smooth is SunSoft’s relation-
ship with the companies that sell com-
peting products. A year ago, many of
these companies were not competitors,
and some, in fact, thought of Sun as
an ally. WorkShop’s surprise release in
January was a shock to them. “It was a
sneak attack,” said one vendor who
asked not to be named. “It was Pearl
Harbor.”

In fact, the third-party vendors of
development tools have actually unit-
ed as a trade group expressly to
“increase customer awareness~ of
products other than SunSofts. Called
the Coalition for Software
Productivity Through Open Systems,
the group includes such development
heavyweights as Alsys Inc., in
Burlington, MA; Atria Software Inc.,
in Natick, MA; Case-Ware Inc., in
Irvine, CA; CenterLine Software Inc.,
in Cambridge, MA; Expersoft Corp.,
in San Diego, CA; Integrated
Computer Solutions Inc., in
Cambridge, MA; Imperial Software
Technology, in Berkshire, UK; and
IXI Ltd., in Cambridge, UK. (See
“Soft-ware Coalition: Anti-Sun
Front?” SunExpert, September 1994,
Page 12.)

It was the opinion of at least some
coalition members that SunSoft had a
large and unfair advantage over com-
peting companies. In fact, some
industry insiders, notably Pure
Software Inc.’s chief executive officer,
Reed Hastings, argue that control of
the compiler is of strategic importance
to any hardware, and therefore any
ISV that offers a compiler-based
development product gets dangerously
close to a hardware vendor’s strategic
interests. Many of these ISVs do not
survive.

This interpretation of events was
further confirmed when SunSoft
announced a generous trade-in pro-
gram for owners of competing prod-
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ucts. The trade-in program continues
with the enhanced WorkShop.

SunSoft insists that it is not trying
to do away with third parties. “We
value each of those companies,” says
Spenhoff. He notes as well, “I know
for a fact that members of the coalition
are still members of our core ISV cata-
lyst programs. They are getting help
from us in multithreading and other
areas.”

Spenhoff also hurries to reassure
ISVs that there is “plenty of room” for
makers of software development tools.
But he also has words of caution.
“There are people who are ISVs, and
who are in [the software development
tools market], and they are thriving,”
he says. “And they are thriving because
they are innovating.”

Sun Goes by the Numbers

Sun Microsystems Inc. has just
announced its fourth-quarter numbers.
Its fourth-quarter revenues were $1.40
billion, up from the $1.26 billion
reported for the corresponding period
a year ago. Also in the fourth quarter,
Sun reported record net income of
$77.9 million, or $0.82 per share. This
compares with $76.1 million, or $0.72
per share for the corresponding period
last year.

For the fiscal year, Sun posted
record revenues of $4.69 billion, up
from $4.31 billion in fiscal 1993. Net
income for the entire year was at an
all-time high of $195.8 million, up
from $156.7 million the previous year.
Earnings per share rose to a record
$2.02, compared with $1.49 for the
prior fiscal year.

And, just in case you're curious,
Sun also says that it shipped 82,000
systems and SunSoft distributed
111,000 Solaris/UNIX licenses.

This Just In...

* Sun and pe-plus INFOMATIK, a
Munich-based communications tech-
nology vendor, have announced a joint
marketing agreement. Under this
agreement, the two companies will
make pc-plus’ National Directory
Inquiry System (NDIS) directory assis-
tance database product available on
SPARCstations and servers. The pc-
plus product allows phone companies
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and telecommunications and cable ser-
vice providers to field directory assis-
tance applications in a distributed
computing environment.

e SITE is about to expand. Internet
junkies already know that SITE is
Sun’s sponsored Internet database. The
database provides up to 140,000 users
a day with “everything from public
domain software to cooking recipes.”
Currently, there is a SITE site at the
University of North Carolina at
Chapel Hill. Now there will also be
SITE databases at Imperial College,
London; Science University, Tokyo;
and Moscow State University. Another
SITE server is scheduled to go into
operation at the University of
Witwatersrand, South Africa, some-
time in the near furure.

¢ Sun and Mosaic Communications
Corp., in Mountain View, CA, have
announced plans to collaborate on
new security technologies for Net-
based commerce. Sun has already
announced that it will include a
coupon for a discount on Mosaic’s
server software and network navigator
with its Netra products.

¢ In more Internet news, Sun has
arranged with the Israeli software devel-
oper Checkpoint Software Technologies
Inc. to offer FireWall-1 security soft-
ware with its systems. FireWall-1 is
designed to protect against unwanted
computer system entries.

* In what could be a dramatic
development, Sun and Amdahl Corp.,
in Sunnyvale, CA, have announced
that they have jointly developed a
new product, A+Editor, for Solaris
Enterprise Server. A+Editor will
enhance throughput and scalability
on large microprocessor SPARC sys-
tems. Sun and the mainframe maker
have had a close relationship since the
mid-1980s, and the two companies
have recently agreed to joint R&D
efforts.

*» Apex Computer Co. Inc., in
Redmond, WA, a fourth-party provider
of parts, training and repair service for
a variety of systems, including Suns,
has been purchased by Cerplex Group
Inc., in Anaheim, CA. Clint Morse will
continued as president of Apex, which
will now be a wholly owned subsidiary
of Cerplex. ==



The Only 35 GBTape Drive
With Fast SCSI Compression

All tape subsystems are not created
equal. Only the CY-8505 can give you
capacity of up to 35 GB and transfer
rates as fast as 90 MB per minute.

That's because the CY-8505 is the
only tape subsystem that features
switch-selectable, Fast SCSI Compres-
sion. So you get the highest perfor-
mance possible — and the lowest cost
per megabyte.

A MTBF of 160,000 hours ensures
reliability. The bit error rate of less
than 1 in 10" is the best in the industry.
A backlit display gives you complete
status information, including command
under execution, transfer rate, com-
pression ratio, tape remaining, and
more.

Our CY-CHS10A features two tape drives and can store
up to 385 GB on eleven tapes— without tape handling.

The CY-8505 is the most advanced
tape subsystem on the market, and it
offers the most innovative options.

True Compatibility With:

DECQ-Bus

Aliant DECTUTASt  NCR Siicon Graphics
AphaMico  DECUnbus NeXT STC
Altos GouldEncore  Novel Stratus
Agollo HP 0812 Sin
A [BM AS/400 PSR Texas
AT&T [BM Mainframe  Parallel Port Instruments
Basic4 IBMRISG/6000  PC 386/x Unisys
Concurent  IBMRT PCMS-DOS  Utimate
Convergent  IBMS/38 PC XenixUnix  Wang
Data General  ICL Pertec Windows NT
DEC SCSI Intergraph PICK — and more
DECBIBus  Macintosh Plexus
DECDSSI McDonnel Prime
DECHSC Douglas Pyramid

Motorola Sequent

Fast SCSI Compression can increase the
native 7 GB capacity by as much as
five times; Accelerated File Access (for
Unix systems) allows you to locate a
file in an average of 85 seconds; Data
Encryption lets you control access to
sensitive data through the use of

uniquely encoded card keys; and the
Advanced SCSI Processor allows mul-
tiple drives to work together in striping,
mirroring, cascade and independent
modes. You can even copy and verify
tapes off-line.

Compatible with virtually every
computer system and network, the
CY-8505 is available in a single or
dual desktop unit, in a rack mount
configuration, or as part of a tape
library system that can store as much
as 3 TB.

Backed by a two year warranty
and our responsive in-house technical
support group, the CY-8505 is fast
setting the pace in data storage.

For more information, call today at

(804) 873-9000.

CONTEMPORARY

CYBERNETICS

Rock Landing Corporate Center « 11846 Rock Landing « Newport News, VA 23600 « Fax: (804) 873-8830

Circle No. 9 on Inquiry Card



Ask Mr. Protocol

by MICHAEL O’BRIEN

Ah. Yes. Theyre called marker switches

for a reason. Play with the lower
rotation.

“I should never have left my library

unchecked for so long!”
—Atrus

“Remember, dear brother, take only one

page.”

—Sirrus

“Hee hee hee hee hee hee!”
—Achenar

Mr. Protocol and the House of Atrus

& Oh. My. HEAVENS! I've
never seen anything like
B this. This place is gorgeous!
Where in the world are we? And what’s
going on? And where 75 everybody?

A: You are feeling confused, no
doubt, because you opened the wrong
book. You are in the Stoneship Age,
and that is the underwater view from
this not-quite-a-ship we're in. Lovely
blue light, isn't ie? I enjoy
spending an idle hour
down here from time to
time. It’s so peaceful, and
the view is unparalleled.
You will ind Mr. Proto-
col looking through the
telescope at the top of
the island, waiting for
anyone else who might
happen to see the light-
house to swim on over
and join us. So far, we
haven’t seen anybody.
But meanwhile, let me
call your attention to this
wooden table over here.
Just rap on the surface
once, and...

There. Now, open the
book.

Ah. Lovely ceiling,
isn’t it? We’re now at the
starting point of our dis-
course this month, which
concerns itself with new ideas. We
have left the Stoneship Era and are
now back on the island of Myst.

I see you're confused. You believe
that either Mr. Protocol is wasting
your time with games when he could
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be doing something useful, or else has
gone even further over the edge than
usual. It is thus my duty to grab you
by the earlobes and yell, “YO! WAKE

UP AND SMELL THE EARL GREY!

WHERE DO YOU THINK THE
BIG MONEY IS GOING TO
COME FROM?”

Now you've got it. They aren’t talk-

ing about 500 channels of interactive

television for no reason. And, as it
happens, Mr. Protocol has undergone
an epiphany of sorts. Unfortunately,
like most such experiences, it’s a diffi-
cult one to communicate, especially
when it concerns the limitations of
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this form of communication: the
printed page. Well, not so much limi-
tations, as vast differences. And to put
those differences in perspective, some
history is, as usual, in order.

Mr. Protocol does not, in general,
play computer games. There’s a very
solid reason for this, and it is not
because he has sacrificed his sense of
fun on the altar of adulthood, like a lot
of the useless, blinder-
wearing fuds one finds
grotting around in the
corners of the Internet.
No, it’s because Mr.
Protocol was converted
carly. He grew up on the
Plato computer-based
education system, which
he has always regarded as
the best of a bad lot in
that arena, but also coin-
cidentally the finest
gaming system ever
devised by the mind of
man: six hundred simul-
taneous graphics termi-
nals connected to a
CDC Cyber mainframe,
with an authoring lan-
guage that could be
(demonstrably) learned
by dolts. Those who
were not dolts often
devised games. Some of
these games were very, very good. So
good that Mr. P. has seldom been
tempted since.

That is, until he ran across Myst.

Myst is a game. It also points the
way toward a new order of the world.

TOM BARRETT



In much of the 20th century’s finest
literature and film, the plot and setting
of the story become evident only as the
action progresses. Sergio Leone was a
master of this, as is Gene Wolfe. We
discover the true situation of the story
only as the author gradually reveals it
to us, almost as an incidental side
effect of the action described. Yet, as in
all literature, we make these discoveries
at a pace and in a manner prescribed
by the author. Art does not imitate life
here. There are some situations in life
where we determine the pace at which
we explore a new scenario. (Romances
and vacations constitute two situations
in which this is the ideal, if seldom the
reality.)

While literature has been moving
toward allowing the reader (or viewer)
to discover the nature of the story
from context, entertainment in general
has been moving toward increasing the
vividness with which the story is pre-
sented. Storytellers were the first enter-
tainers, and they are, thank heavens,
still around. Words on a page extended
the storytellers’ range. Actors on a
stage were the next step in evolution.

Matters stood thus until this centu-
ry. The invention of motion pictures
brought about a revolution in enter-
tainment whose depth we cannot con-
ceive today. Think back to the earliest
days, when motion pictures were pre-
sented on makeshift screens by itiner-
ant vaudeville impresarios, and were
just one crowd-pleaser among many.

One of the very first such films
showed, in black and white, a steam
locomotive apparently bearing down
on the audience. Now, to be fair, the
grainy, scratchy, blotchy and faded
black and white prints we see today
were not typical of what the audiences
of the time saw. A recent program dis-
playing long-hidden work prints of
Charlie Chaplin shows that the films
of the time were just as clear as black-
and-white films of today. The frame
rate was not all that might be desired,
but still, the pictures were stable, clear
and good. They all lacked sound, of
course. But the totally new experience
of seeing through an apparent window
to real, moving objects was too much
for audiences of the day. As the loco-
motive drew closer, audience members

ASK MR. PROTOCOL

bolted for the door, and one man rose
and screamed, “Run for it, boys! She’s
going to hit!”

The next evolutionary leap that Mr.
Protocol wishes to blow out of propor-
tion is the 1933 film Frankenstein.
Although Boris Karloff’s portrayal of

Frankenstein’s monster is now one of

here are

some
situations in life
where we determine
the pace at which
we explore a new
scenario.

the best-known of all cultural icons (it
is doubtful if Sherlock Holmes is bet-
ter known around the world), it must
be remembered that at the time, no
one had ever seen a figure like the
monster, in a movie or anywhere else.
Karloff’s monster entered the racial
unconscious because people ran
screaming from the theater. These
weren't quaint people of another age,
either. These were people just like us.
The impact of the monster’s face—
which we now take for granted—was so
immense not because it represented
something with which people werent
familiar (horror novels, including
Frankenstein, had been around for cen-
turies) but because the monster’s pres-
ence had a degree of vividness totally
unfamiliar to the audience. The sub-
ject was not new. The realism was.
Mr. Protocol now turns to a subject
that has engendered far more heat
than light. When the Excess Hype of
the Decade awards are handed out,
Mr. P, feels that virtual reality will win
in a walk. No matter how realistic it
may be, VR is fundamentally sterile.
One can wander around in a static
environment, perhaps even manipulat-
ing objects, receiving tactile feedback
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through special gloves. Big, as they say,
whoop. So what? I can wander
through my house, crossing rooms
diagonally, picking up and putting
down small, loose objects. I can do
this til four in the morning, and the
only thing it means is that it’s time to
see my shrink again. The only excite-
ment in this kind of virtual reality is
that it is virtual. I'm sure you'll join
with me in the chorus: “So what?”

Mr. Protocol is glad you asked.

Good books are good precisely
because they involve the reader. Good
movies and good television (no, this is
not an oxymoron, merely a rarity) are
good because they make the viewer
forget that he or she is watching a
screen. Readers and audience are men-
tally and emotionally active while
working through the story du jour.
However, they are still marching to the
author’s route and pace. Life is not like
that. In reality, we do our own observ-
ing and ask our own questions.

It is Mr. Protocol’s contention that
fitful starts are being made toward an
art form that encompasses this—and
the medium of this form, currently, is
the computer game.

Modern computer games come in
two main varieties. The first hasn’t
really changed since the days of Lunar
Lander. You control some type of ves-
sel, and in real time, you (usually)
attempt to shoot things that, if
encountered in real life, would easily
destroy anything between the size of a
city and the size of a planet. Well, old
art forms generally don’t die. So much
for this sort of thing. Itll be around
forever.

The next kind of game is the one
that was first invented in the game
Adventure. Here, the players wander
around at their own pace, choosing
their own path, attempting to solve a
variety of puzzles to progress in the
game. In Adventure, of course, as well
as its successors, Zork, Haunt and the
like, the puzzles are the whole point.
Without the puzzles there is no game.
The appeal of this sort of thing was
strong, but only to a limited audience
that enjoys this sort of puzzle-solving.

The next stage of evolution was to
add a plot. This has developed into a

rather interesting subgenre. Some
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sorts of plots lend themselves better to
puzzle games than others. Mysteries
are very popular, but the action-
adventure genre also has its adherents.
Indiana Jones and the Temple of
Atlantis, for example, is much like
watching a new Indiana Jones film—
although a peculiar one, because
everyone in it is a cartoon figure, and
because you have to keep figuring out
more puzzles to move things along.
There are limits to this sort of thing,
and they’re hit pretty quickly. Yes, you
can wander around, but there’s only
one place you can wander that will do
any good at advancing the plot. The
rest of the locations are sterile as
deserts, at least until you figure out
what to do next.

Enter Myst.

If you've read anything about Myst
in the popular press, it’s probably about
how it’s vastly entertaining, addictive,
fascinating, gorgeous, yaddah, yaddah,
yaddah. Its all true, at least for some
people, but that’s not the point. The
point is that something different is
going on here, something that has got-

ASK MR. PROTOCOL

ten not only the attention, but also the
active, long-term involvement of a
LOT of people. Mr. Protocol has spent
considerable time trying to figure out
what that something is, and he has a
few clues, he thinks.

Mpyst is enthralling because it is
integrated, seamless and vividly realis-
tic. This isn’t a cartoon, unless we're
talking Snow White. Myst is a cross
between a movie and a painting. And
it is subtle. Oh, great heavens, it is
subtle. It begins, not as a game
begins, but as a novel or a movie
begins: slowly, with no instructions
and no explanations. You are there. It
is up to you to figure out where you
are, what is going on, and what hap-
pened. The puzzles, such as they are,
are like those of any strange environ-
ment. While games such as The 7th
Guest stop the action dead to present
you with the Eight Queens Problem
(a show-stopping snorefest if ever
there was one), Myst merely presents
you with entire worlds. You may go
anywhere, look at anything. Some
things are fully realized merely

because they are indicative, beautiful
or both. In most games, the ability to
look closely at a painting indicates
that there is something to be gained
by doing so, by manipulating the
painting, removing it, etc. In Myst,
the ability to look closely at a paint-
ing often means only that it is a beau-
tiful painting, and that you may learn
something about the person whose
painting it is by their choice in art.

For as much as Mpyst is a game, it is
a movie, or a novel. There is a story
here, and it is not an incidental story
line to frame the puzzles. The story is
the point of the exercise, to discover
the deeds and natures of the people
who built and inhabited Myst and its
surrounding worlds. And it is the fasci-
nation of that discovery, of the slow
unraveling of events and characters,
that is the whole point of Myst.

And that, Mr. Protocol thinks, is
the point. This is not merely a game.
As much as it is anything, it is art, and
serious art at that.

To be sure, there are flaws. In order
to establish such a perfectly realized
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world, the creators of Myst found it
necessary to write an entire novel
(soon to be published by Disney) to
contain the backstory. That story is
straightforward in its conception and
workings, and unless its author were a
great stylist, it would not be an
enthralling novel. However, as the
plots of most movies are short stories,
not novels, we should not be surprised
if the story behind Myst is a simple
one. The art lies in its working out.
Until recently, the longest-running

stage show in Los Angeles was Tamara.

Iamara was a play staged in an old
American Legion hall...all over the
hall. First floor, second floor, base-
ment, even the parking lot. The play
was performed by everyone in sight.
The rules for the audience were sim-
ple: if an actor departed the room and
left the door open, you could either
follow that actor, or stay behind. The
play opened in a large central atrium,
then quickly fragmented into about
seven or eight different plot lines. The
plot was comprehensible on a single
viewing, following any of the threads,

ASK MR. PROTOCOL

but all of the action could not be seen
without returning and seeing the play
multiple times—which probably had
something to do with the length of its
run. Tamara’s run was so long that the
cast was changed three times.

This nonlinear form of theater (the
uncharitable called it “theater in the
runaround”) could only be staged in a
building like the American Legion
hall. An ordinary theater could not
possibly have contained it. As it was, it
did seem strange and required com-
fortable shoes.

A certain type of children’s book
has appeared lately, involving a nonlin-
ear story line. As decision points are
reached, the reader chooses one path,
and follows a page reference to a body
of text where that plot line continues.
Of course, because not all paths can be
followed on a given reading, each read-
ing results in a story about as long as a
short story.

These are all attempts at interactive
fiction, in which the reader is present-
ed with one of several choices. What
they all have in common is that they

feel contrived. The plot has been tor-
tured in service to the novelty of pre-
sentation, and real art suffers.

So, on the one hand, we are present-
ed with games in which the player may
wander at will but is presented with a
sterile environment. Only one location
will serve to advance the plot. On the
other hand, we have a plot that moves
right along, but which is interrupted by
decision points that may or may not
agree with the viewer or reader.

Myst points the way toward a new
type of entertainment. It is a truly
interactive entertainment in which the
audience may move at will, but in
which the plot is not distorted, nor
sterile—there are things to be learned in
all quarters. A complete traversal of all
the worlds will lead the audience to
understand who these people are, and
what has happened. The worlds are
barren, desolate, chilling in some
aspects, enthralling in others, and
wholly engrossing. They are fully real-
ized to an extent that has never been
achieved before. And, as no software
has done thus far, they engender a
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sense of wonder. Mr. Protocol feels very
strongly that Myst is the first really
worthwhile piece of interactive fiction
ever created. It points the way, and Mr.
Protocol is eager to see what good writ-
ers who follow that path will produce.

Imagine, if you will, a production
of Tamara that is put on for an audi-
ence of one. You enter the hall alone,
and see no one. You wander at will
from room to room, and in each
room, you find the remains of some
mysterious activity. Actors appear, and
you see scenes from the past reenacted
for your benefit. At your own pace,
and in your own way, you discover the
nature and sequence of events.

Mr. Protocol thinks the next few
years are going to be entertaining. Very
entertaining indeed. =o

Myst, available on CD-ROM for the
Macintosh and PC-compatibles, is dis-
tributed by Broderbund Software Inc.

Mike O’Brien has been noodling
around the UNIX world for far too
long a time. He knows he started out
with UNIX Research Version 5 (not
System V, he hastens to point out), but
forgets the year. He thinks it was
around 1975 or so.

He founded and ran the first nation-
wide UNIX Users Group Software
Distribution Center. He worked at
Rand during the glory days of the Rand
editor and the MH mail system, helped
build CSNET (first at Rand and later at
BBN Labs Inc.) and is now at an

aerospace research corporation‘

Mr. Protocol refuses to divulge his
qualifications and may, in fact, have
none whatsoever. His email address is
amp@cpg . com.

An Invitation

amp@cpg.co
night, rain or shine.
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UNIX Basics

by PETER COLLINSON, Hillside Systems

Files

o, what's a file? Well, let’s take another step back and

ask: What’s a disk? A disk is a magnetic surface used to

store chunks of data called “sectors.” A sector is usually
512 bytes. These sectors are actually laid out in concentric
circles around the disk. The hardware accesses a particular
sector by moving a “head” over the surface and waiting until
the correct sector spins around to be under the head.

Usually, disks have more than one active surface, and the
arm will contain a disk head per surface. The concentric cir-
cles of sectors form a
“cylinder” up and down
through the disk surfaces.
Ideally, we want to con-
centrate all the data for
one file in one cylinder
so that we minimize
movement of the disk
heads. We would like to
position the head on one
cylinder and move data.
This should avoid split-
ting data into 512-byte
chunks and spraying it
randomly over the disk.

Disks are connected to
the CPU by a controller.
The job of the controller
is to manage several disks
and to move data in
memory to and from the
disks’ surface. The con-
troller deals with com-
plete sectors; disk hard-
ware is told to find a par-
ticular sector and drag it all into memory or write a sector-
size bit of memory out to a position on the disk. Once the
disk controller has been told to move data, movement hap-
pens without any further intervention from the machine’s
CPU, using a mechanism called Direct Memory Access
(DMA). The controller itself accesses memory to do this job
and tells the CPU when the transfer is done.

The situation is usually better than the one I've described.
A 512-byte sector is quite a small unit, and a controller can
usually cope with requests to transfer several contiguous sec-
tors. This is more efficient.

Back in the early days of the BSD systems, it was found
that there was a huge performance improvement in making
the kernel deal with pairs of sectors, by telling it that the
disk was composed of 1,024-byte sectors. In general, this
works because the head positioning time is reduced, and it’s
the head positioning that
dominates the total
transfer time.

At that time, there
were indications that
increasing the kernel
block size would contin-
ue to improve disk per-
formance. However, it’s
a trade-off between the
space that is wasted on
the disk and the speed of
its operation. What’s the
average size of a file?
How much disk would
we waste if we raised the
block size to 4,096
bytes? These are ques-
tions akin to “How long
is a piece of string?”

When Kirk McKus-
ick came around to
redesigning the file sys-
tem for 4.2BSD, he
allowed the user to spec-
ify the basic size of the block that the kernel deals with, so
file systems these days use kernel blocks of 4,096 or 8,192
bytes. However, he recognized that this would result in a lot
of wasted disk. So the file mechanism also supports “frag-
ments —the basic block size can be subdivided into a fixed
number of smaller chunks. Small files are stored in frag-
ments; larger files in numbers of blocks. Some people think
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this is overcomplicated. Perhaps these days we might be
happy to dispense with the code that is needed to handle
fragments. People who make disks would be happy. We'd
need more space and would buy more disks.

Incidentally, McKusick also designed the file system to
understand about cylinders and the need to keep all the data
for one file in one cylinder if possible, or within several con-
tiguous cylinders if not. This is all internal to the kernel and
is invisible from the user’s processes. I'll come back to this
later.

UNIX and Disks

The UNIX model of a disk mostly ignores all this cylin-
der stuff. UNIX likes to think of a disk as an array of sectors,
each with an address (its “sector number”). Perhaps we
should talk of “blocks” of several physical sectors, each with
a “block” number. This is a simple model that is portable to
all disks irrespective of their physical attributes (their sur-
faces, tracks and sectors per track).

It’s convenient to split the physical disk into sections
called “partitions.” This is done for two reasons.

First, we need somewhere on the disk that can be used to
store images of processes that are swapped or paged out. This
supports the ability of the system to do multiprocessing.
Traditionally, this was a separate part of the disk because the
kernel wanted to make swapping in and out as efficient as
possible. It moved a contiguous chunk of memory on and off
the disk using one controller request. This is less necessary in
these days of paged systems but does allow the paging area to
be managed by code that is less complex than that which
manages the other partitions where the user files are stored.

The second reason for using partitions is related to sys-
tems administration. Each partition that is used for storing
files contains a single “file system.” All of these file systems
are joined into a single tree by the mount system call. Files in
a directory are constrained to be on the same partition as the
directory itself, ignoring symbolic links for the moment. As
a result, partitions allow the administration to deal with con-
veniently sized chunks of related data.

The reasons for choosing particular sizes have changed
over the years. In the '80s, we made sure that partitions for
user data would fit onto a small number of reel-to-reel tapes
because we wanted to dump their data for security reasons.
The dump program deals with one partition, writing its con-
tents to backup media. Using 8mm videotape for dump
devices obviated this need. We also tended to make sure that
user partitions were the same size, so that we could move
user files around machines conveniently.

When NES came on the scene, the size of the root parti-
tion was reduced to contain only those files that are needed to
boot the system. Also, the root partition contains those files
that distinguish a particular machine. A small root partition
could be resident on a local disk or stored remotely while tak-
ing up the minimum possible disk space dedicated to that par-
ticular machine. The remaining system files are in other parti-
tions that are shared among all the machines on the network.

On my personal machines, I tend to minimize the num-
ber of partitions these days; they are as big as they can be. I

try to separate my own files from those supplied by Sun.
This makes it easier to upgrade my system. The last time I
tried Sun’s install process, it just failed, and I found myself
pulling the old system back from tape. I was very glad that
the damage was limited to system files and not my data.

I notice that my local university still uses partitions to
control the tendency of some people to zealously fill up the
disks to their maximum. Related users are placed in the same
partition on their servers, allowing the natural process of peer
pressure to restrain the greedy. System management by use of
local vigilante groups was initiated by me in my previous

“hen NFS came onto the
scene, the size of the
root partition was reduced to
contain only those files that are
needed to boot the system.

existence as head of the UNIX Support Group at the univer-
sity. I never believed in quotas and still don’t. Quotas only
work if the available disk space is greater than the product of
the number of users and their quota size. This was never the
case when I was running the systems. But as usual, I digress.

Partitions

As I said eatlier, each partition that holds files contains a
file system—as we know, that’s a tree structure composed of
files. Files are referred to by “inodes,” a data structure stored
on the disk that describes the file. The inode does not con-
tain the name of the file. Instead, names are stored in files
called “directories.” Each directory holds the names and
inode numbers of all the files that it contains. The directory
entry is simply a name and an inode number.

Each partition contains blocks, numbered from zero. In
early UNIX systems, the partition was split into three sec-
tions. The first few blocks contained the system bootstrap
code and the “superblock” that defined the file system size
and a few other important things. This was followed by the
inode table.

The size of the inode table was fixed by the file system
building process with the number of inodes being computed
by guesswork based on previous experience. The remainder
of the partition stored the blocks that held the data for the
files.

This was fine at the time of design, but as disk sizes grew,
it became apparent that the disk heads were spending a lot
of time moving from the data part of the disk to the inode
table and back. Disk drives were approximately the size of
washing machines, and you could see them rocking about
when they were busy as if the towels had all got stuck on one
side of the drum.
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McKusick improved on this structure by creating “cylin-
der groups” within the partition. To minimize head move-
ment, the superblock, inode table and data block structure is
replicated several times in one partition. Each replication
forms a “cylinder group,” or some disk cylinders that are
physically close. The kernel tries to group all the information
for a file in the same cylinder group. It also tries to keep relat-
ed files in the same cylinder group, so a directory and the files
it contains are close to one another. You can see this at work:
Examine numbers of the inodes that are used in your root
partition. You will find that directories and their contents
have numerically close inode numbers, but the set of files in
one directory will be spaced well away from others. Try

1s -1 /
and
1ls -1 /etc

The replication of the superblock in each cylinder group
may seem unnecessary, but it isn't. A real Achilles” heel of the
old file system was the single superblock. It was too easy to
lose it by overwriting by accident, either human-related
(using ad on the partition) or hardware (the machine dying
due to a power fail or closedown the very instant the
superblock was being updated). When you lost the
superblock, you lost the file system.

Replicating the superblock helps with this. In a dire
emergency you can pick up a spare and get most (if not all)
of your data back. It costs a little because it needs to be
updated in several places. But I have been grateful for this
procedure at least twice in my career as a UNIX hack, so I
imagine there are several other grateful people out there in
sysadmin land.

Files

Well, we can start to talk about files now. Files on UNIX
are a series of bytes that are stored on disk. The inode holds
the size of the file. This is important. Consider a one-byte
file: When the kernel is asked to read the contents, it will be
returned a 512-byte sector (actually a larger block) and will
need to know that it must pass only one byte up to the user
process that is reading the file.

The file is not written onto disk in a contiguous chunk.
Its data is written into a list of blocks that can be placed any-
where in the data area of the disk. This is done for write flex-
ibility. As a file grows, it accumulates blocks, and these
blocks don't have to be pre-assigned.

It degrades read performance. To read the file, you have to
dart about the disk following pointers to find the next actual
block of data. There is a new file system design called the Log
Structured File system, which is designed to optimize the file
system for reading, not writing. It appeared to perform much
more quickly than the McKusick design, but recent work by
Margo Seltzer (and McKusick) has challenged this.

Pointers to the data blocks of the file are stored in the
inode. It contains the addresses of the first 12 blocks of the

file (SunOS 4.1). So to read a file, you pull the inode into
memory and you now have the addresses of the blocks hold-
ing the first part of the file. Since you have to load the inode
to access the file anyway, this is a “free” operation. The num-
ber of bytes that you can address depends on the file system
block size. All the file systems on my machine have a block
size of 8,192 bytes, so I can directly address files up to 98 KB
in size. A scan of my file system (and a UNIX CD that was
mounted at the time) shows that the average file size is
13,500 bytes and only 1% of my files are over 98 KB. I had a
lictle under 77,000 files (about half of these were on the CD).

To address bigger files, the inode has pointers to “indi-
rect” blocks. An indirect block contains addresses of the
blocks that hold the data for the file. An indirect block can
itself contain pointers to further indirect blocks. There are
three indirect pointers in the inode. The first points to a sin-
gle indirect block where only one indirect block is needed to
find the address of the actual data. The second points to
“double” indirect blocks (two indirect blocks are needed).
And the third points to “triple,” or three, indirect blocks
where three extra blocks are needed to get to the data.

This “block” structure makes efficient use of the disk.
There is no “housekeeping” penalty for small files, while you
pay with some indirect blocks for larger ones. You don't pay
a lot in speed. Disk blocks are cached in the kernel, and a
sequential scan through a large file does not result in a huge
amount of additional I/O to deal with the indirect blocks—
they are likely to remain in memory until finished with.

Files with Holes

The structure also allows you to create files that contain
“holes.” To create a hole, you write some data, seek a long
way up the file and then write some more. The hole costs no
disk space; it’s just a bunch of missing pointers. If a program
reads from this empty space, it is returned zero filled data.
This makes the hole invisible to user processes, so if you use
cp to copy the file, then the copy will actually have zero
filled blocks of data.

You can see this at work if you create a core dump for a
program. This “correctly” saves the address space of the process
and will create a file with a huge hole that is the gap between
the process execution stack and the rest of the information.

$ cat
~“\Quit (core dumped)
$ 1ls -s core
88 core
$ 1ls -1 core
-rw-r--r—-- 1 pc 8430000 Sep 11 14:38 core
S cp core c
$ 1s -s ¢
8248 c

Here I've started the cat program and typed Shift-
Control-\ to get a core file. The -s flag to the 1s program
shows you the size that the file occupies in 1-KB blocks.
Using the command on the core file shows that it occupies
88 KB even though it is sized at 8 MB. Now, I copy the file
to c. The new file occupies 8 MB of disk space. So, it’s not a
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good idea to copy core images; they will fill your disks. If
you want to place a core file somewhere not in the current
directory, you can create a symbolic link called core in the
current directory that points to the place where you want to
drop the core file.

Creating files with holes is mostly of use in programs that
maintain databases. They can have a large “address space” in
the file while only occupying a small amount of actual disk
space. An example of this are the storage files created by pro-
grams that use the dbm database routines. As we have seen,
copying these files with the standard utilities makes them
“grow” to occupy a large amount of space that contains
nothing but zero. If you move files like these, it’s a good idea
to re-create the database from scratch.

Free Block Management

Using pointers to blocks in files means that there is a
problem in managing the free list of blocks on the disk. The
early UNIX systems were not too good at this. They main-
tained the free list using a linked list approach. This was
carefully arranged in optimum access order when you built
the file system, but quickly degraded so that files could be
scattered all over the place.

When Kirk McKusick designed the file system we use
today, he had an opportunity to improve on this. The file sys-
tem now has more information about all the free blocks on
the disk. The code is in a position to make intelligent choices
about which free block it should use next when creating a file.
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When choosing where to write a file’s next data block, the
routines try to place the block in the cylinder group where
the last block was written. The problem with locating all the
dara blocks in the same cylinder group is that a few big files
will soon fill it up. Filling up a cylinder group is a bad idea
because allocations for other files in the cylinder group can-
not take place. Cylinder groups should never become com-
pletely full.

To avoid this, the allocation routines will hop to another
cylinder group when 1 MB of the current file has been writ-
ten. A sizable chunk of data is now available to the program
before a long head movement must take place.

Having selected the block it would /ike to use, the alloca-
tion code now tries to get hold of that block. If it’s in use,
the routines will use the next block that is “rotationally
close” to the requested block on the same cylinder. This
takes into account various factors of the disk’s rotational
speed and the speed of the CPU, and computes a block
address that will appear under the heads at the time of the
next request. The relative placement of optimum blocks is
computed at file system build time and placed in a lookup
table in the file system superblock.

All this rotational stuff has probably been superseded by
technological advances. Some modern disk controllers cache
a whole track from the disk in RAM, and so access to blocks
does not depend on the rotational speed of the disk.

If the code cannot find a suitable block in the same cylin-
der group, then a new cylinder group is chosen. If this has no
free space, the system does an exhaustive search of all groups.

This mechanism delivers the optimum placement of files,
close to their inode table and parent directory, as long as
there is space in the appropriate cylinder group. In an
attempt to stop this optimization from failing, the file sys-
tem is declared to be full when 90% of the total space is
filled. At this point, mortals are told that the file system is
full and are prevented from writing into the file system. The
superuser can continue to write until the df program shows
the file system to be 110% full.

The superuser should really remove those files that were
written after the 100% mark—those files are sitting in places
that break the optimum behavior of the allocation mecha-
nisms. Frankly, I doubt that people do this except by acci-
dent while applying last-in, first-out policies to reduce disk
usage. After all, it’s hard to know which files are offenders.

Further Reading

Yet again, I have resorted to examining 7he Design and
Implementation of the 4.3BSD UNIX Operating System, by
Sam Leffler, Kirk McKusick, Mike Karels and John
Quarterman. It’s published by Addison-Wesley Publishing
Co. and is ISBN 0-201-06196-1. ==

Peter Collinson runs his own UNIX consultancy, dedi-
cated to earning enough money to allow him to pursue his
own interests: doing whatever, whenever, wherever... He
writes, teaches, consults and programs using SunOS running
on a SPARCstation 2. Email: pc@expert . com.
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Upgrade Configurability

When you want to upgrade.

protect your investment by

reusing 70ns memory from
)IPIIIOP}' l{xpan(lul)ili(y SPARCstation 10s or Axil311s.
Select your memory capacity among a
choice Hf DRAMs from 32 to 512MB.
And for accelerated NFS transactions,
vou may add a choice of NVSIMMs
from 4 to 8MB.

Application Availability
100% Solaris compatibility

guaranteed. Select from over 9,000
applications that run on Solaris
1.X and 2.X in single or multi-

processing configurations.

Axil 320

Disk Drive Flexibility
Choose one or two disk drives from

Performance Scalability 540MB to 2.1GB each. Or use an

Choose among 10 different processor 1/0 Selectability existing disk drive from a
configurations, from 50MHz With four 64-bit. 25MHz SBus SPARCstation 1+, 2 or 10 or an
SuperSPARC to 100MHz hyperSPARC— conirollex slets: vomcan:choose a Axil210. 220, 235. 245 or 311.
most with external cache. wide variety of controllers, including

solutions for high-performance
graphics and real-time video.

Axil just opened a world
of choice for SPARC-based computing.

Only Axil gives you the choices you need to match the right system to So you can offord to be choosy. And you'll get 100% Solaris
the job at hand. With full interoperability and complete network connectivity.  compatibility quaranteed and world-class reliability with worldwide
Take the Axil320. It's a workstation, a server, or even a multimedia service and support.
system. All scalable with a choice of 10 processors, expandable memory The power of choice is here now. Call 800-284-AXIL or

and a seamless upgrade path. 408-486-5700 and start opening your options.

COMPUTER

© 1994 Axil Computer, Inc. Axil, Axil320, Axil210, Axil220, Axil235, Axil245 and Axil311 are trademarks of Axil Computer, Inc. All other trademarks are property of their respective companies or organizations
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by RICHARD MORIN, Technical Editor

TeX, ReDuX (Part )

- B cntle Reader: This is a
L : handbook about 1eX, a new
QPR 1)pesetting system intended for
the creation of beautiful books—and
especially for books that contain a lot of
mathematics. By preparing a manuscript
in 1eX format, you will be telling a
computer exactly how the manuscript is

Well, there are several reasons. First,
what you see in WYSIWYG frequently
isn’t what you'll get. The displays on
today’s workstations typically have
resolutions of about 70 to 100 dots per
inch (dpi). Laser printers, in contrast,
books available at that time. range from 300 to 1,200 dpi, and pho-

Next month’s column will address totypesetters can do better than 2,000
some books that were overlooked last dpi.
year, as well as books that have been There is no way to display full-
published since then. This month, page images in anything like their true

have forgotten it by now.

A lot can happen in a year. In the
case of TeX, more than a dozen new
books have emerged, expanding the
available library by about 50%. The
previous column covered most of the

to be transformed into pages whose

typographic quality is comparable to that

of the worlds finest printers; yet you
resolution on a typical workstation
screen. Consequently, WYSIWYG sys-

tems use lower-density fonts, loosely

approximating the appearance of the

§

i g final document. It isn’t all that easy to
3 g spot incorrect fonts, let alone kerning
% i problems, on such a display.

i Next, as Brian Kernighan com-

"%g A mented, what you see may be a// you'll
%e E get. WYSIWYG document prepara-

won't need to do much more work than

would be involved if you were simply
typing the manuscript on an ordinary
typewriter.

Preface, The 1eXbook, by Donald E.
Knuth (Addison-Wesley Publishing
Co., 1986, ISBN 0-201-13448-9)

I like that quote quite a lot, so I feel
very little guilt in using it again.
Besides, it’s been a little over a year
since I wrote “Tangled up in TeX”
(SunExpert, October 1993, Page 42),

and some of your fellow readers may

28

however, I'll try to examine the allure
of TeX, which seems to mystify both
WYSIWYG fans and troff devotees.

Why Use Batch Formatting?

Before one can even consider using
TeX, one must accept the idea of batch
mode text formatting. Fans of WYSI-
WYG systems point to advantages like
instant feedback and rapid editing.
Why, they ask, would you want to give
up all this for a batch mode system
that uses a plethora of arcane format-
ting commands?

SUNEXPERT Magazine November 1994

tion systems tend to be limited in their
formatting and data preparation
options. UNIX users commonly string
together arbitrary sets of filters and
scripts to achieve desired results. Batch
systems allow this; WYSIWYG sys-
tems typically do not.

There is also no guarantee that
what you see will be what your editor
gets. A while back, I was exchanging
Microsoft Word documents between a
Mac and a PC. Even after we empiri-
cally (and somewhat painfully) deter-
mined a viable way to exchange Word’s
binary files via electronic mail, the
results were not consistent on the two
systems. I was forced to do a tremen-
dous amount of hand-editing to rec-
oncile the versions. The clean ASCII
files used by batch systems are easy to

ROBIN JAREAUX



The future isn't what it used to be.

The Cray Research Fortran 90 Environment for SPARC

For years, Cray Research has developed some of the most advanced compiler technologies in

the industry. Now users of workstations and servers can take advantage of that technol-
ogy with the CraySoft Fortran 90 Environment for SPARC. An automatically
parallelizing ANSI/ISO standard compiler combined with powerful devel-
opment tools creates a sophisticated Fortran development environ-
ment. For more information about CraySoft, email us at
craysoft@cray.com or call us at 1-800-BUY-CRAY or,
outside the United States, at +1 612 683-3030.

1 trademark of Cray Research, Inc. SPARC is a ¢ of SPAR
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mail, don’t require any special han-
dling, and produce consistent results.

Finally, what you see may distract
you from what you actually need. By
empbhasizing the document’s appear-
ance, WYSIWYG systems encourage
writers to spend time making things
look “pretty.” Leslie Lamport observes:
“As you are writing your document,
you should be concerned with its logi-
cal structure, not its visual appear-

I/OPENER

ance.” The abstract formatting com-
mands and raw ASCII presentation
used by LaTeX and troff encourage
writers to spend time on the text itself.

My text editing style, borrowed
from my late friend Jim Joyce, takes
advantage of the separation between
raw and formatted versions. As I write,
I break to a new line at the end of each
sentence. If a sentence is too long for a
line, I break it into phrases. This

Wherever you ARe
Minicompurer Exchange

for

ﬁcfunbished SUN & SCI Computers
~Sell  Buy * Rent ® Repair
Commitred 10 Quality & Value

120 Day WarranTy on All eouipment
Technical help Hor-Line

InTernaTional shipment

e Y

1-408733°440

FAX 1-408+7338009
email: Info@mece.com

0

SINCE
1973

610 N. Pastoria Avenue
Sunnyvale, California 94086, USA
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allows me to see the logical structure
of the text clearly and also facilitates
moving around sentences and phrases.

As a side effect, the separation of
edited text from formatted output
improves my ability to catch errors.
Like most writers, I am frequently
blind to my own errors, seeing only
what I intended to say. By presenting
the text in a radically different form,
batch formatting systems allow me to
see a “fresh” document.

The question of “arcane formatting
commands” is a bit misleading, by the
way. WYSIWYG systems have their
share of arcana; they just make it invis-
ible. Having typed any number of
Control-Alt-Meta-Splat key sequences
into Word, I can attest to the fact that
there are plenty of arcane commands
involved. The invisibility looks nice on
the screen, but it hides important
details and makes it difficult to
remember how to achieve a desired
effect. On balance, I prefer to see what
is being requested, and how.

Why Use TeX?

Assuming that you're going to use a
batch formatting system, why would
you want to use TeX? After all, troff
comes as part of UNIX; why get a sep-
arate system? There are several reasons,
including documentation, support,
flexibility, innovation, portability and
acceptance.

There is very little useful documen-
tation for troff. I know of only four
books on troff and related packages.
The most recent of these is nearly five
years old. Add in some manual pages
and an occasional article, and you have
the entire available literature. TeX, in
contrast, can boast more than three
dozen books, with more coming out
each month.

Nor can troff claim a particularly
active user community. I haven't heard
of any Troff Users Group, let alone
dedicated publications, international
conferences or FTP archives contain-
ing contributed troff materials. I can'
even find a Usenet group or mailing
list for troff! TeX has all of these, and
more. For details, contact:

TeX Users Group

PO. Box 869

Santa Barbara, CA 93102 USA



(805) 963-1338

(805) 963-8358 (fax)

tug@tug.org

The Comprehensive TeX Archive
Network (CTAN) is an international
consortium of TeX-related FTP sites.
The archives (try /tex-archive on
pip.shsu.edu) contain hundreds of
fonts, filters of every description, com-
plete source code for a variety of TeX
and TeX-related implementations and a
large number of papers and articles.
Using these resources, TeX users can set
type in a wide variety of languages, pro-
duce sophisticated scientific diagrams
and even generate totally new fonts.

Most vendor-supplied troff imple-
mentations, in contrast, are hard-
pressed to do more than format simple
text documents in the font set supplied
with the venerable CAT-4 phototype-
setter. Even the commercial troff
implementations don’t come close to
the variety available to TeX users.

TeX also wins big on portability.
TeX operates on a wide variety of
hardware platforms. Most current
operating systems are supported by
one or more TeX implementations. A
TeX document will generate exactly
the same output on any of these
implementations.

Finally, TeX has achieved nearly
universal acceptance in the scientific
community. There are very few mathe-
matical and scientific journals and
publishers that aren’t willing to accept
TeX as input. More to the point, many
journals specify TeX as their standard,
often publishing an official set of
macros for authors to use.

The Bad News
The flip side of all this capability

and versatility, unfortunately, is a fair
degree of size and complexity. The
TeX system is not small, and every
font or filter adds to its footprint. A
large TeX installation can have hun-
dreds of files that take up many
megabytes of disk space. Installation
and maintenance can be challenging,
to say the least.

On the other hand, all these prob-
lems are being addressed. Standards for
the layout of TeX directory trees are
being hammered out. A new release of
LaTeX has emerged, solving a number

I/OPENER

of compatibility problems. Installation
scripts and documentation are being
improved. Mountable CD-ROM file
systems of TeX materials are also
emerging.

In short, the TeX community has
the same problems and advantages as

Richard Morin operates Prime
Time Freeware (ptf@cfcl.com),
which publishes mixed-media
(book/CD-ROM) freeware collec-
tions. He also consults and writes on

UNIX-related topics. He may be

most other active freeware communi-
ties. If a bit of disorder is a necessary
adjunct to evolution and growth, I
think I can deal with that. e

reached at Canta Forda Computer
Laboratory, P.O. Box 1488, Pacifica,
CA 94044 or by email at
rdm@cfcl.com..
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If you're working in UNIX, chances are your font
capabilities compared to other platforms are less tha
ideal. In fact, they're more than likely restricting you
FontTastic allows you, the UNIX user, the opportuni
to express yourself with any font you ever wanted
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BuDTooL®

In the event of a server
crash, BudTool uses non-
proprietary UNIX commands
to restore data more
quickly and reliably than
any other backup product.

BocA RATON, FL

BUDTURBO™

The first high-speed backup
utility for UNIX file servers.
Uses a non-proprietary
format to outperform
competition.

. KING OF

PRUSSIA,

BubTooL LIVE™
Uses a non-proprietary for-
mat and allows backup on
active file systems without
risking data corruption and
without locking out users.

PA .

MIGTooOL™

The first non-proprietary
heterogenous UNIX file
migration solution that
requires no clientside
modification to the kernel.

LEWISVILLE, TX



DISKINFO™

Analyzes disk usage by
user, file size, access date
and file type for maximum
productivity and cost-
effectiveness.

ITTLETON, MA o
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It's absolutely amazing. The number of products for
supporting heterogeneous networks grows every day.
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make you feel like you're walking in circles. =< But now,
with the merger of PDC and Delta Microsystems, it just
became easier to cut through the clutter. That's because
the new PDC brings a total solution approach to network
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largest Sun® VARs in the nation. =< And Delta
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network data backup and restoration, MigTool for file
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Systems A;dministration by S. LEE HENRY

PC NFS for UNIX Wizards

 used to think that PCs were easy. If I ever needed to servers. To set up PC NFS, you install software almost

- know anything about DOS I could learn it in half an exclusively on the PC. Of course, you must be running

I hour. Well, PCs are easy—except when they’re not. Install- NES on the file servers that you intend to use. This is usu-
ing PC NES on a couple of seemingly twin PCs, I learned ally the case with Sun systems, but you may have systems
about this dichotomy in the nature of PCs all too well. for which NES is unbundled, e.g., Silicon Graphics Inc.

The first PC installed so easily that I patted myself on the systems.

back, saying, “See, self, you were right. This is easy.” The PC NEFS also comes with an implementation of NIS.
second PC, on the other hand, caught me off guard. Three This means that a PC can be a client of an NIS server.
days and two exploited grad students later, I was still scratch- ~ Alternatively, you can run it off local files on the PC (e.g.,

ing my head. Finally, in a fit
of frustration, I yanked the
Soundblaster card out of the
thing and tried again. PC
NES installed in minutes.
There were still a number of
things that I had to do so
that mounting and printing
would work the way I want-
ed, but it was all downhill
once turning on PC NFS no
longer turned the PC into a
zombie.

The moral of this story is
that PCs are easy when you
are selective about the com-
bination of cards you try to
use with them. The rest of
this column, on the other
hand, will describe some of
the things I've learned about
PC NES in the process of
installing and learning to
manage it in my primarily
Sun and UNIX network.

What Is PC NFS?
PC NES is a “client-
only” implementation of

NES. “Client-only” means that the PCs can mount file sys-
tems that are exported by NFS file servers, but they cannot
export their own disks either to other PCs or to the NFS

34
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\nfs\hosts) if you prefer.
When you use PC NES
with NIS, you'll bind to an
NIS domain during start-
up. The net nisdomain
audit.irs.gov command
acts like the domainname
command in SunOS and
binds, in this case, to the
domain audit.irs.gov.
You can bind to a particular
server for that domain with
the net nisset taxman
command or use

an asterisk in place of the
server name net

nisset *.

PC NES uses only three
of the NIS maps: passwd (to
authenticate users and
determine what files they
can access), hosts and net-
works.

Installing PC NFS
Installing PC NEFS is
usually extremely easy,
despite my experiences to
the contrary. It depends on

whether your PC is a “vanilla” model or whether you're host-
ing a number of specialized boards that may complicate the
PC’s setup even without PC NES.

RUSS WILLMS
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Starting with Version 5.1, PC NFS includes the driver for
the 3Com 3C509 cards—the Ethernet adapters I use almost
exclusively. Given this, I no longer have to go back and cus-
tomize my start-up files (autoexec.bat and config. sys)
after installing PC NFS. The configuration tool, nfsconf, is
used to select the adapter and enter information about your
environment (your NIS domain and the server that will be
used to authenticate users).

Most of the PC NEFS start-up commands will be installed
in your autoexec.bat and config.sys files. It is the net
start rdr command that actually starts up PC NFS.

After the initial setup, you'll still have to customize your
PC NES configuration by specifying network printers and file
systems to mount at bootup. You'll also need to be sure that
your NES servers are ready for PC NFS.

Readying Your Servers

For systems already running NFS, there are only a couple
of things that you need to do to support PC NFS. For one,
you need to have an RPC daemon running. On Sun sys-
tems, this daemon is called rpc.penfsd. It is an RPC server
usually started at bootup through the /etc/rc.local file.
If the configuration file, /etc/
pcnfsd. conf, exists, the daemon will read it on startup.
You'll also need to have a single line in your
/etc/inetd. conf file for the daemon.

pcnfsd/1  dgram rpc/udp wait root
/usr/etc/rpc.pcnfsd rpc.pcnfsd

On my Suns, the pcnfsd serves both Versions 1 and 2 of
the protocol, as you can see from this response from the
rpcinfo command that lists registered RPC programs.

sunwiz# rpcinfo -p | grep penf
150001 1 udp 651 pcnfsd

150001 2 udp 651 pcnfsd
150001 1 tcp 654 pcnfsd
150001 2 tcp 654 pcnfsd

You should already have an entry for PC NFES in your
/etc/rpe file that identifies the daemon’s program number
(150001).

You also need to make sure that the file systems you plan
to use on the PC are exported to it. I simplify this process
by maintaining a list of PC hosts in my netgroup like this:

pc larry curly moe bill hillary

Then, I can use the netgroup name in my exports file
rather than listing each of the PCs. To enable the PCs to use
network printers, you have to export the spool directory,
/var/spool/penfs, for their use. Here’s an excerpt (OK,
it’s simplified a bit) from my /etc/exports file.

/export/pcstuff —access=pc :mysun
/export/home -access=sun:sgi:pc
/var/spool/pcnfs -access=pc

THIS Is YOUR
SPARCSTATIONY
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User Authentication

PC NEFS requests a userid and password when it starts
up. This may seem outrageous to PC users who aren’t
used to operating systems that incorporate security. The
userid and password entered help determine the user’s
identity and what access they have to files on the NFS
servers. When this information is entered, pcnfsd on
the server returns the uid, gid, home directory and
umask of the user. It also makes an entry in the server’s
wtmp file (unless this option is overridden in the configu-
ration file).

If you want to switch users without having to do
that Control-Alt-Delete thing on the PC, you can use
net name jones *. User “jones” will then be asked to
provide his password so that the daemon can authenticate
him and his access permissions can be used to retrieve

files.

Mounting File Systems

When you mount a UNIX file system on a PC, it mounts
as if it were an additional hard disk; that is, it takes on an
identity like F: or G:. During installation, you select the
range of device names that you want to have available as
mount points.

Similar to NFS on “real” computers, mounting can be
invoked on demand with a “net use” command like
net use F:\export\pcstuff /ro, or you can use the mt
tool. You can also make permanent mounts by putting the
“net use” commands in the PC NES equivalent of the
/etc/fstab file-\nfs\drives.bat.

Filenames and Line Endings

UNIX filenames often end up looking really odd
when viewed through the eyes of PC NFS. This is because
DOS’s filename limitations make it necessary to translate
filenames that are not legal in DOS to something that
will be recognizable but still unique. Say, for example,
that I had files named stardatal.sdbfmt,
stardata2.sdbfmt and stardata3.sdbfmt. If PC NFS
simply truncated these names, they would all look the
same. Instead, it makes changes in the filenames to accom-
modate the two naming conventions. These particular
files were called STARD*AA, STARD*BA and STARD*CA. You
will see lowercase characters appear in uppercase and dots
change to the ~, as well as some characters that are used to
randomize names that would otherwise map to the same
thing. Don’t be alarmed.

PC NES incorporates dos2unix and unix2dos utili-
ties. Since the line-ending conventions differ between
UNIX, which uses only a linefeed to mark an end-of-line,
and DOS, which uses both a linefeed and a carriage return,
these utilities are included to compensate. When you store
PC files on an NFS-mounted partition, they will be stored
using the DOS convention. On the other hand, if you
access UNIX files on the PC, they will take on a “steplike”
appearance as each line starts further to the right, but you
can use the unix2dos command to add the carriage
returns.

Printing

The first thing to do to give your PCs access to network
printers via PC NES is to include them in your
\nfs\drives.bat file with a command something like

net use LPT1: benny:elmo /fmt=p -t=90

This command defines a PostScript printer called elmo
that is being accessed through the NES server benny. We've
added a timeout option so that larger PostScript files will
print.

The printer does not have to be directly attached to the
system that you use for spooling. It simply has to be in that
host’s /etc/printcap file. In addition, don't forget that the
server must be exporting the spool directory.

Printing is requested by the PC client. The print host’s
response is the name of the spool directory to be used.

he printer does not have

to be directly attached to
the system you use for spooling.
It simply has to be in that host’s
/etc/printcap file.

When you look at this directory on your NES server, you'll
see directories within the spool directory corresponding to

the names of PCs that have sent files for printing. The dae-
mon, pcnfsd, creates these directories if they don’t already
exist.

/var/spool/pcnfs/larry

Good Reading

PC NEFS comes with a hefty box of documentation.
There are installation, users” and reference guides, as well as
books on stuff like telnet. In short, there’s probably a lot
more to read than you’ll have time to, but there’s a lot of
good information there. If you're interested in knowing how
PC NFS works, however, and how NFS works more gener-
ally, you should pick up a copy of Hal Stern’s book,
Managing NFS and NIS, published by O’Reilly &

Associates Inc. =o

S. Lee Henry is on the board of directors of the Sun User
Group and manages computer and networking services for
the Physics and Astronomy Department at Johns Hopkins
University. Send mail to slee@expert.com.
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SPARCALIKES

Yet today, a small group of
SPARCalike vendors remains. Their
numbers are even increasing. They are
scoring sales. Very quietly, and in a
limited way, the SPARCalike market is
coming hesitantly back to life.

To find out why, SunExpert tried to
track down that elusive creature, the

SPARCalike user.

Drastic Mortality

SPARCalike users are rare for good
reason—there aren’'t many SPARCalike
vendors left. If we define a SPARC-

The SuperCOMPstation 20, from
Tatung, is a SPARCstation 20-com-
patible. Based on the 60-MHz
SuperSPARC, the device is available
in both uniprocessor and multi-
processor models.

40

alike as a SPARCstation clone, then
there are few doing business. There are
successful makers of laptops, such as
Tadpole Technology Inc. and RDI
Computer Inc., and even SPARC-
based supercomputer makers, such as a
San Diego, CA-based division of Cray
Computer, but few real clone makers
remain alive and well.

Actually, Sun will argue that point.
Or rather, Scott Hickman, acting
director of Sun’s SPARC Technology
Business group (the organization
tasked with promoting SPARC to sys-
tem vendors, among others), will do
so. “I think a lot of those people aren’t
perishing. They are trying to jump on

SUNEXPERT Magazine November 1994

business opportunities as they see
them. They are flexible companies.
They have the ability to change prod-
ucts and architectures—from SPARC to
Intel to whatever—just by flipping a
switch on their production line.”

But no matter how hard you flip
switches or anything else, a lot of
SPARCalike vendors have died out
there. Just how dramatic a mortality
rate they've had may be judged by the
fact that in 1990, reporters from this
publication (the author, and Mary Jo'
Foley, then senior editor) wrote a 100-
page market report on SPARCalike
systems and their makers. Of the 22
vendors in that report, only two
remain in the business today—specifi-
cally, Tatung Science & Technology
Inc. and Hyundai Electronics
America. The latter’s workstation
operation took the name Axil
Computer Inc. early this year. Others
have come into the field—such as
Aries Research Inc., DTK Computer
Inc. and Pinnacle Data Systems Inc.
But the vast majority of the carly
entrants into the field have disap-
peared. They’re bankrupt or vanished
or have moved into other markets.

In fact, even makers of SPARC-
based, Sun-compatible servers haven't
fared well. Solbourne Computer Inc.,
for instance, was once among the most
promising computer makers in the
country. Its multiprocessor servers
were the envy of Sun itself. Today, it is
a humbled remarketer of Sun equip-
ment and an Oracle Corp. value-
added reseller.

Quite simply, competing with Sun
is not a very healthy thing to do. Why,
then, would anyone buy a SPARC-
alike, given the history of their
makers?

“The answer is very simple,” says
Dr. Norman Pieniazek of Adanta’s
Centers for Disease Control (CDC)-
“price.”

Pieniazek uses the SuperComp-
Server 10, a SPARCalike from Tatung,
as part of a CDC project to analyze
the DNA of the HIV/AIDS virus. He
says he is looking at other disease
organisms as well.

Pieniazek finds the Tatung attrac-
tive because of its cost, and also for
one unusual reason: its chassis. “It has



Circle No. 33 on Inquiry Card

ACtU ally the math is pretty simple.
In the year that Weitek has been shipping the
80-MHz SPARC POWER™ pP, tens of thou-
sands of SPARCstation™ users have installed
one in their workstation. And now you can
enjoy the benefits of a SPARC POWER P,
too—for a new low price of only $995.*

It all adds up tO the most cost-effective
way you can upgrade your SPARCstation 2

or IPX to get the performance of a
SPARGstation 10.

There are other alternatives, of course. But
buying a new workstation—whether it’s from
Sun, HP, DEC, IBM or Silicon Graphics—will
cost you thousands of dollars more. For pure
price/performance, there’s simply no better
buy than a Weitek 80-MHz SPARC POWER pP.

The Weitek SPARC POWER P
is compatible with all SPARCstation 2 and [PX
hardware and software—including all ver-
sions of Solaris®. It's backed by all the bene-
fits of SunService’s SunSpectrums* mainte-
nance program. And it’s a proven per-
former—as you'd expect from the proud
winner of Advanced Systems (formerly
SunWorld) magazine’s “Best Product” of the
year award.

But don’t just take our word
for it. Takto any of the tens of thousands
of SPARC POWER pP users out there. Or let
your budget do the talking. Either way, it
translates to 995 great reasons to buy an
80-MHz SPARC POWER pP today.

Call 1-800-758-7000,
Operator 22 and order now.

*The 80-MHz SPARC POWER pP price of $995 is for the chip
upgrade alone. An installation kit—a one-time-only invest-

ment, should be purchased with the first unit—the kit and
chip are priced at $1,200.

WETEK 4

© 1994 WEITEK Corporation. All rights reserved. All brands, product and services mentioned
herein are trademarks of their respective holders.



SPARCALIKES

a unique type of enclosure,” he says.
“It’s good because you can fit a lot of
peripherals inside. And it comes with
an SBus expansion facility. That’s good
in my case.”

Pieniazek particularly likes the fact
that the chassis lets him eliminate
cabling. “We need a lot of disk space
because of the size of the databases
we're running,” he says. “And this
enclosure lets you put in at least seven
hard drives and four additional devices
you can access just by opening a small
door. You don’t have to buy an expan-
sion chassis. Problems with cabling are
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simply gone.”

He’s never had problems with soft-
ware compatibility. Sun is even provid-
ing his operating system support. “I
got, without problems, a software ser-
vice contract from Sun itself.”

Pieniazek, however, is unusual in
having discovered a unique technical
advantage to a SPARCalike, even if
that advantage is just the chassis. For
most SPARCalike users, the advan-
tages of SPARCalikes boil down to one
thing: “Price, obviously,” explains
Jeffery L. Wisniewski, system engineer
at Indy Equipment, a division of
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(circa 1990) (circa 1994)
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The DataStation 30, from Pinnacle Data Systems, is
a SPARCstation 20-compatible based on one or more
hyperSPARC processors. Pinnacle is a relative new-
comer to the SPARCalike market although it has a
long history in the refurbished Sun market.

SUNEXPERT Magazine November 1994

Independence Excavating Inc., in
Independence, OH. Wisniewski’s
company owns “four or five”
SPARCalikes from Pinnacle Data.

Pinnacle Data provides Sun service
and system integration. It also has a
used and reconditioned Sun business.
In recent months, it has begun manu-
facturing its own SPARCalikes as well.
These DataStations range from
SPARCstation 5- to SPARCstation 20-
compatibles.

Wisniewski says that the company
uses its DataStations for “AutoCad.
We design construction equipment.”
He also runs a word processor on the
machines. Previously, Indy had been
performing these tasks with PCs but
decided it needed more than the 486
or Pentium could offer. “The Pentium
is pretty much a broken patch,” says
Wisniewski. “We wanted more power
and more compatibility with the main
office’s UNIX machines. The PCs just
aren’t cutting it anymore.”

It may be that Indy’s PC back-
ground is one reason it went with
SPARCalikes rather than Sun systems.
As a company, it was comfortable
dealing with compatibles. “I tend to
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go for clones,” says Wisniewski. I
know that the clone makers have to do
more to impress their clients. They
don’t have big names. They have to
come out with new features.”

The DataStations’ relatively low
cost was another reason Wisniewski
picked them over Sun’s products. (The
company’s top-of-the-line SPARC-
station 20-compatible, the Data-
Station 30, is $22,886. Pinnacle Data
says a comparable SPARCstation
would be $31,995.) In addition,
though, there was a personal touch.
Wisniewski knew Pinnacle Data’s peo-
ple. “A lot of them were at Ohio State.
I knew them when they were working
there. I had been in class with them.”

By contrast, Sun didnt know Wis-
niewski—and, frankly, didn’t seem
interested in making his acquaintance.
“Sun doesn’t go after a lot of these
smaller sales, where you are just buy-
ing four or five systems at a time,” says
Wisniewski. That left an opening for

Pinnacle Data.

‘Sun Was Less Than Stellar’
That, in fact, is the second reason
users cite for their SPARCalike pur-
chases. They tend to have a personal
connection with a SPARCalike vendor,
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and also to have been burned, in some
fashion, by Sun itself.

Consider Brian Holgate, systems
manager of Cyrix Corp., in
Richardson, TX. Holgate, too, is a
SPARCalike user. But he is no four or
five systems purchaser. “We have
probably 100 or so Tatung [SPARC-
alikes],” he says. “Mostly it is the
CompWorkStation 7s and
CompWorkStation 40s.”

Cyrix is a semiconductor house.
“We design microprocessors,” says
Holgate. Originally, they did so on
Sun workstations. “But Sun’s customer
service was less than stellar,” he notes.
“They didn’t seem to care who you
were or what you wanted.”

By contrast, Tatung was eager to
please. “Their service is quite good,”
he notes. “Customer support is very
good. Usually it is 24-hour support.
They have a one-year guarantee,
which is better than Sun’s 90 days.
And, they don’t care if T use third-
party peripherals. Back when I was
using Sun, they tried to dissuade me
from doing that.”

And, again, there was that all-
important personal touch. “The guy
who is the Tatung area sales manager is
someone I had dealt with at another
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The Axil245, from Axil Computer, is a
SPARCalike that features the compa-
ny’s own set of graphics- and perfor-
mance-oriented ASICs. Axil
Computer is the former Axil Work-
stations and is a division of Hyundai
Electronics.

SPARCALIKES

company. I like him.”

So far, he’s had no problems with
software compatibility. “I have heard
stories where software firms told their
customers, if you're not running on a
Sun, then you're not supported,” he
says. “But no one’s ever said that to
me.”

In fact, the only advice he has for

Companies Mentioned in This Article
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anyone else planning to buy Tatungs is
“make sure you get the right price.”

Similar words come from Steve
Wiederrich, computer and systems
manager for corporate venture prod-
ucts at Texas Instruments Inc., in
Dallas, TX. Wiederrich too is a
Tatung user. “We have between 25 and
30 of them,” he says. “We're using
them mostly for ECAD and MCAD.”

TT, as a company, is a major Sun
user. “But,” says Wiederrich, “my
group was small enough that I could
go off and give [SPARCalikes] a try.”
“I looked at Tatungs and Integrix,” he
says. “They both scored well in com-
patibility, and I liked the local
[Tatung] reseller.”

He basically has nothing to say
about them as systems. They work just
like Suns. The reason he bought them
was “price. Initially, I could get six of
their machines for five of Sun’s. That
margin has slimmed since then, buta
year ago, it was the case.”

In fact, he says, in the end, the
hardware may be sort of irrelevant.

“It is my opinion that the VAR makes
far more difference than the equip-
ment.”

“QED...Opportunity”

SPARCalike users in the 90s,
then, reveal a number of common
characteristics. First, they bought
their systems for price. Second, they
had some personal contact with a
SPARCalike vendor. Third, they may
also have had some unpleasant experi-
ence with Sun.

But there is one other, perhaps
more important, common characteris-
tic. While there are exceptions,
SPARCalike buyers as a group tend to
be in the technical, scientific and engi-
neering market segments—the groups
that gave Sun its start and which had
been its bread and butter.

Why are these people buying
SPARCalikes? SPARC Technology’s
Hickman thinks that SPARCalike ven-
dors and sci-tech buyers are made for
each other. “I haven’t got any market
statistics, but my gut says that techni-
cal users are buying these [SPARC-
alike] systems. And I'll tell you why.
These clone makers run a lean ship.
That means they haven't got money



available for things like support, ser-
vice and development.” But in the
technical markets, where users are like-
ly to fix their own problems and don’t
need a lot of hand-holding, that’s not a
problem.

In recent years, SMCC has worked
very hard to escape its roots. It has
attempted to enter corporate comput-
ing. Could it be, then, that in the
attempt to storm the gates of MIS,
Sun has neglected the scientific and
technical market? And is this the rea-
son for the revival of the SPARCalike
market?

Hickman chooses his words care-
fully when he answers these kinds of
questions. “You'd have to talk to
SMCC about the kind of resources
they’ve committed to different mar-
kets,” he says. “And I'm sure theyd tell
you that they are continuing the care
and feeding of the traditional market.”

SPARCALIK

But, he adds, “from our perspective,
[STB’s] sales to clone makers are
increasing. And we think the clones
are selling into the technical markets.
So, QED, the opportunity must be
increasing.”

Perhaps that explains the return to
life of a market that seemed beyond
reviving. As Sun has pushed into com-
mercial markets, it has been accused of
losing interest in the technical mar-
kets. And that left the field clear for
SPARCalikes—many of which resemble
the younger Sun. The long-awaited
flowering of the SPARCalike market
could finally be at hand—even if in a
smaller, more limited way than once
hoped.

But there’s the rub. Once customers
have taken a step away from Sun
toward SPARCalikes, might they not
also be tempted to go to a new archi-
tecture entirely? =o
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This curious story began in August.
SunExpert had planned to put together
a chart showing the various PC prod-
ucts that run Solaris. SunSoft had pro-
vided us with a list of x86 machines
that it had tested and certified as com-
patible with Solaris 2.4.

SunExpert’s research editor,
Maureen McKeon, then faxed a ques-
tionnaire to each of the vendors on
that list. The magazine’s usual prac-
tice for compiling tables on any prod-
uct is to send questionnaires to ven-
dors of a particular product type—disk
drives, for example. The vendor must
respond by a certain date if it wishes
to be listed in the table. Usually, ven-
dors cooperate.

But not this time.

At press time, the vast majority of
the PC vendors on the list had failed
even to acknowledge our question-
naire—despite repeated phone calls to
each company. Several vendors denied
that their products run Solaris. Some
asked that they not be included in any
table of Solaris-compatible PCs.

For example, in mid-August,
SunExpert contacted Dell Computer
Corp., in Austin, TX, which in the past
had widely promoted its “partnership”
with Sun regarding Solaris x86. By
mid-September, the company had not
responded to several faxed question-
naires, nor had it returned our repeated
calls—including calls to the office of
Michelle Moore, the company’s vice
president of corporate communica-
tions.

When SunExpert initially contact-
ed Compaq Computer Corp., we
were told that the systems on
SunSoft’s list were no longer in the
company’s product line. Further,
Compagq spokeswoman Hedy Baker
said her company did not normally
take part in buyers’ guides and asked
that Compagq not be included in
SunExpert’s survey.

A SunExpert reporter contacted
Baker again in September. At that
time, she again said that the products
on SunSoft’s list were obsolete. “They
are all discontinued,” she said. She
also said that it was her belief that
Compag’s products do not run Solaris
x86. “When I talked to people here,”
she said, “they said [Solaris x86] did

' ¢ g ¢
Our available rental inventory of $200 million didn’t happen overnight.
Since 1984, we've built our reputation as the computer
rental specialist on a strong foundation of customer support.
We have the workstations and peripherals you need today, so call us for
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consistently “Experience American”.

A 800-672-7368 ®
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A DECADE OF BUSINESS COMPUTER SOLUTIONS, 1984-1994.
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not run on the platforms as far as
they knew.”

Another company on SunSoft’s list
is CompuAdd Computer Corp., also
based in Austin, TX. In August, when
SunExpert first contacted CompuAdd,
we were told that the company did
not wish to be included in any survey
of Solaris PCs. We interpreted com-
ments made by its employees to mean
that CompuAdd did not support
Solaris x86.

A month later, a reporter from
SunExpert again contacted the compa-
ny. At this time, Chuck Crisafulli, the
company’s product marketing manag-
er, indicated that he believed there had
been a misunderstanding. “We sup-
port Solaris on our stuff,” he said. “In
fact, we use the [Solaris] logo on some
of our literature.”

Asked why he thought his previous
statements had been misunderstood, he
replied that perhaps there had been
confusion between Solaris and SPARC.
“It may be that [SunFExpert research
editor McKeon] was thinking Solaris

and I was thinking SPARC,” Crisafulli

SOLARIS X86

said. CompuAdd had, at one time, a
SPARCalike in its product line. It has
since discontinued the product.
Regardless of any misunderstand-
ings that took place in this conversa-
tion, why has it proved impossible for

sually

vendors
cooperate. But not
this time.

SunExpert to compile a seemingly
straightforward table? A SunSoft
spokeswoman indicated that since the
list, after all, represents SunSoft’s own
testing efforts, not the vendors’, the
vendors may have had no way of
knowing that their products are
Solaris-compatible. “They might not
even know the testing had taken

Developer tested only. Novell makes no warranty with respect to this product.
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duced some of our boards with x86
compatibility,” says Al Balasco, the
company’s director of marketing. “We
are getting a good response from our
customers. We think this is a really big
opportunity for us in the OEM world.”

However, there is another
explanation for these vendors’ reticence,
one that is far less charitable to Solaris:
While you can run Solaris on Intel
machines, it isn't easy. A glance at the
SunSoft list reveals an extensive number
of caveats. Here a driver is unavailable,
there a video adapter is not supported
and someplace else a certain SCSI con-
figuration is not yet available.

X86’s problems can be dramatic.
David G. Hough, a consultant who
runs the San Jose, CA-based validgh
(dgh@validgh.com) recently posted
to Solaris-oriented Internet news-
groups a 20-page report detailing his
own experiences in attempting to con-
figure a Solaris PC using hardware
from SunSoft’s own list of compatible
hardware. His understated conclusion
was that such a project was “surpris-
ingly complex.”

SOLARIS X86

Hough notes that, in fact, the prob-
lems of systems integration—for
instance finding the right driver or the
right device-are so great that for all but
the most determined users, it isn’t
worth the effort to do the work your-
self. “It is worthwhile to have an expert
spend a little time instead of you
spending a lot of time,” he says, “unless
you want to become an expert.” To
that end, SunSoft Press (through
Prentice Hall Inc.) has published 2C
Hardware: A Configuration Guide, by
Ron Ledesma, which addresses many
of the integration issues.

Which brings us, finally, to the few
exceptions to our otherwise failure to
get a PC vendor to return our phone
calls. One cooperative company is EIS
Computers Inc., in Moorpark, CA.
EIS does nothing but produce Intel-
based platforms to run Solaris. “They
look like any other PC,” says company
president David Van Beveren, “except
that they are guaranteed to run
Solaris.”

Van Beveren thinks there may have
been serious configuration problems in

the past, but that the 2.4 release of
Solaris x86 will largely cure them.
“Initially, there were only a handful of
devices that were supported. Maybe
that turned a lot of people off,” he
says. “It is definitely different with
24>

EIS is a start-up and still a small
company. It has sold only “a couple of
systems” since its product was intro-
duced in April. However, Van
Beveren expects his business to start
in earnest in the near future. He
thinks that Intel’s Pentium chip
makes his product more than a match
for RISC systems. “Six months to a
year from now,” he says, “unless the
workstation vendors come out with
major innovations, [Intel platforms]
are going to make a very good case
for themselves.”

But suppose they don’t. Suppose
driver problems and configuration dif-
ficulties make Solaris PCs more trou-
ble than they’re worth. “Well,” says
Van Beveren, “were also looking at the
PowerPC. We're not tied to Intel. We
are tied to non-SPARC.”  =e
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makes it easy.

EIS Computers was founded specifically to develop
turnkey x86 solutions for Solaris®. Now we are leading the way
with a new line of Solaris 2.4 certified systems and support
services. Whether you are a systems integrator or an end user in
need of one or one-thousand systems, EIS Computers is the
answer.

Our standard models, “The Client” and “The Developer,”
have options enabling you to achieve the performance you need.
A fully capable Solaris-ready system starts under $2,000, and
90Mhz Pentium models priced well under $4,000 run in the

same league as workstations costing thousands of dollars more.

EIS provides a support plan unmatched in the PC business.
A single 800-number connects you with
complete Solaris software support as well as
on-site hardware support, all from a
SunSoft Authorized Provider.

And, with available installation,
training and other services, EIS becomes
your one-stop shop for Solaris on Intel.

Call now and find out for yourself.

EIS Computers, Inc.

800-351-4608
info@eis.com

The Intel Inside logo is a registered trademark of Intel Corporation. SunSoft and Solaris are registered trademarks of Sun Microsystems, Inc.
EIS Computers disclaims proprietary interest in the marks and names of others. ©1994 Emerald Isle Systems, Inc. All rights reserved.
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Solaris on X86 Primer

compiled by MAUREEN MCKEON

SCSI Adapter

Company/Address

SCSI Disk Array

Ethernet Adapter

Tape Drives

Audio

CD-ROM

Pointing Device

Video Display Adapter

Notebook Displays

Systems

Motherboards

MP Systems

Acer America Corp.
2641 Orchard Pkwy., San Jose, CA 95134, Circle 200

Adaptec Inc.
691 S. Milpitas Blvd., Milpitas, CA 95035. Circle 201 4

Advanced Logic Research Inc.
9401 Jeronimo, Irvine, CA 92718. Circle 202

American Megatrends Inc.
6145-F Northbelt Pkwy., Norcross, GA 30071, Circle 203

Ambra Computer Corp.
3200 Beechleaf Court, Ste. 1000, Raleigh, NC 27604. Circle 204

Archive Corp.
1650 Sunflower Ave., Costa Mesa, CA 92626. Circle 205

AST Research Inc.
16215 Alton Pkwy., Irvine, CA 92619. Circle 206

AT&T Global Information Solutions
1700 S. Patterson Blvd., Dayton, OH 45479. Circle 207 v

CH Products
970 Park Center Drive, Vista, CA 92083. Circle 208

Chinon America Inc.
615 Hawaii Ave., Torrance, CA 90503. Circle 209

Compaq Computer Corp.
20555 State Highway 249, Houston, TX 77070. Circle 210 v

CompuAdd Computer Corp.
12303 Technology Blvd., Austin, TX 78727. Circle 211

Corollary Inc.
2802 Kelvin Ave., Irvine, CA 92714. Circle 212

Creative Labs Inc.
1901 McCarthy Blvd., Milpitas, CA 95035. Circle 213

Dell Computer Corp.
9505 Arboretum Blvd., Austin, TX 78759. Circle 214

* Company that supplies systems but has not been tested by SunSoft.
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Company/Address

SOLARIS ON X86 PRIMER

SCSI Adapter

SCSI Disk Array

Ethernet Adapter

Tape Drives

Audio

CD-ROM

Pointing Device

Video Display Adapter

Notebook Displays

Systems

Motherboards

MP Systems

Diamond Technologies Inc.
1275 South Lewis St., Anaheim, CA 92805. Circle 215

DPT
140 Candace Drive, Maitland, FL 32751. Circle 216

Digital Equipment Corp.
146 Main St., Maynard, MA 01754. Circle 217

Dynapoint Inc.
18325 Bedford Circle, City of Industry, CA 91744. Circle 218

EIS Computers Inc.
11904 River Grove St., Moorpark, CA 93021. Circle 219

Elsa Inc.

400 Oyster Point Bivd., Ste. 109, South San Francisco, CA 94080. Circle 220

Exabyte Corp.
1685 38th St., Boulder, CO 80301. Circle 221

Gateway 2000 Inc.
610 Gateway Drive, North Sioux City, SD 57049. Circle 222

Genoa Systems Corp.
75 E. Trimble Road, San Jose, CA 95131. Circle 223

Hewlett-Packard Co.
5301 Stevens Creek Blvd., Santa Clara, CA 95052. Circle 224

Hitachi America Ltd.
2000 Dierra Point Pkwy., Brisbane, CA 94005. Circle 225

IBM Corp.
Old Orchard Road, Armonk, NY 10504. Circle 226

Intel Corp.
5200 N.E. Elam Young Pkwy., Hillsboro, OR 97124. Circle 227

Lighthouse Technology*
5933 Sea Lion Place #103, Carlsbad, CA 92008. Circle 228

Microsoft Corp.
One Microsoft Way, Redmond, WA 98052. Circle 229

MicroSpeed Inc.
5005 Brandin Court, Fremont, CA 94538. Circle 230

Miro Computer Products Inc.
955 Commercial St., Palo Alto, CA 94303. Circle 231

Micronics Computers Inc.
232 E. Warren Ave., Fremont, CA 94539. Circle 232

Mouse Systems Corp.
47505 Seabridge Drive, Fremont, CA 94538. Circle 233

Mylex Corp.
34551 Ardenwood Blvd., Fremont, CA 94537. Circle 234

NEC Technologies Inc.
1414 Massachusetts Ave., Boxboro, MA 01719. Circle 235

* Company that supplies systems but has not been tested by SunSoft.
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UPGRADE your Sun”
toa SPARC 5

100 MIPS cows [
112 MIPS @suz) i;vf;f

® 100% SPARC Compatible
® Simple upgrade procedure
® Solaris™ RTU included

Call PinnacleToday

INCORPORATED
S SES=T

email: info@pinnacle.com

Why pay thous$and$ more
for a new SPARC-5 system
when you can get the SAME
SPARC-5 PERFORMANCE
by upgrading the system

you already have?

With a Turbo 5 upgrade

from Pinnacle Data Systems,
you get only what you need—
MORE PERFORMANCE, MORE

SPEED!

Keep your same drives, Sbus
cards and all other internal
and external peripherals,
AND trade-in your old
memory for discounts on

the new SPARC-5 memory.

When upgrading with Pinnacle

Data Systems, you purchase
and replace ONLY THE PARTS
YOU NEED. And you do it for

thousand$ les$s.

Get SPARC-5 performance
the SMART way.

Don’t pull the plug
on your older

systems,

just

with Pinnacle Data Systems.
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PRODUCT REVIEWS

ViewStation FX,

Intersect Bridge and
S-TRAC Trackball

by SIMSON L. GARFINKEL, Senior Editor

his month we take a close look at a low-cost, high-perfor-

mance multimedia X terminal, a wireless communications

solution and an alternative to mice.

HDS ViewStation FX

In its advertisements, Human
Designed Systems Inc. says there are
just two steps to making one of its
new X terminals work on your net-
work: Plug it in and turn it on.

Of course, the advertising is a fib.
Besides turning on this X terminal,
you have to assign it an address on
your local-area network. You then
have to click the mouse on the HDS
Setup icon, navigate through a menu
or two, and type in the IP addresses of
your terminal, gateway and DNS serv-
er. Then, you need to decide if you are
going to be using the X terminal with
XDM. Finally, you reboot the termi-
nal and off you go. It’s not the two-
step process HDS describes in the
advertisements, but it is a lot simpler
to get up and running than other X
terminals 've configured.

Powered by RISC

Once you get the X terminal run-
ning, the first thing you notice is the
speed. HDS claims the terminals clock
in at 104,000 Xstones with Xbench. In

HDS ViewStations are fast, easy to
set up and moderately priced with
a range of options.
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user testing, applications such as Frame
Technology Corp.’s FrameMaker, Sun’s
mailtool and cmdtool executed notice-
ably faster on the FX (served from a
loaded SPARCstation 2 running
SunOS 4.x) than they did when run
locally on a SPARCstation 5 running
Solaris 2.3.

What makes the FX run so fast?
The answer is an Intel Corp. 33-MHz
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1960 (a RISC processor specially
optimized for graphics operations),
cache memory and custom ASICs.
(HDS also has a screaming Ultra series
that boosts performance another 50%
by adding an interleaved memory sub-
system.) The terminals run a propri-
etary UNIX-like microkernel operat-
ing system that’s tuned for real-time
performance (and has considerably less
overhead than Solaris).

To get the plug-and-play installa-
tion, you'll also have to purchase
HDS’ $99 PCMCIA adapter (holds
two PCMCIA cards) and the $499




After A Network Problem Threatened
To Shut Down His Company’s
Mission-Critical Applications,

WHAT DID DAVE DO?

F’UME At THE PHNE /-st'@

Vg hat’s because there was really no reason to
worry. Dave, like managers at more than
3,000 organizations around the world, knew he
could depend on Unison Software’s networked
systems management solutions to keep not only his
mission-critical applications running, but all his
other processing as well. Unison’s products were
designed for distributed systems from the outset—
redundant management platforms take over if

there’s a failure of the primary host or network links
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to the primary. Unison Maestro, Load Balancer and
Express are reliable, commercial-strength workload
management products for distributed computing.
Across both the network and the enterprise. On all
the most popular UNIX and open systems platforms.
And the products are supported by Unison’s nearly
10 years of experience helping companies manage
demanding commercial processing environments. So
if you'd rather have your managers going to lunch
instead ol going berserk, call Unison Software today.

675 Almanor Avenue
Sunnyvale, California 94086
(408) 245-3000

By

SOFTWARE
Circle No. 31 on Inquiry Card

811 Barton Springs Road
Austin, Texas 78704
(512) 478-0611



42-MB PCMCIA hard drive. Other-
wise, you'll be running diskless, which
will necessitate installing HDSware
on your SPARCserver. (The terminals
use tftp for their remote file system.)
An attractive compromise is to order a

single HDS terminal with a hard

PRODUCT REVIEWS

Hardware

The FX is a multimedia terminal
with the extra-priced options of video
capture, digitizing, compression,
decompression and display-in-an-X-
window. Ports are provided on the
back of the terminal for video in,

drive and use it as a file server for the audio in, audio out, keyboard, mouse,

others. RJ11 serial, DB25 bidirectional

The HDS ViewStation FX: The Naive View

0 nce again I've been asked to give the “naive user’s” perspective on a pie
W of equipment-this time the HDS ViewStation FX. Now, if | were a less
secure, more paranoid individual, I'd wonder why my co-workers keep com-
ing to me for naiveté. ‘

~ About the ergonomics of the HDS ViewStation:

~ e lt's an X terminal.

- e |t runs X stuff.

; *So far it hasn’t given me carpal tunnel syndrome.

- The ViewStation is smaller than the Sun 3/50 | was using as an X tefmm
;Qltto sleeker, neater, keener and so on. In fact, it has one of those high-tech-
looking designs that big-name industrial designers churn out for people who
can appreciate the prices.

This machine is a “multimedia” device. That means that there’s this little
camera that comes with it. The lens is on a long, flexible lead. It's svttmg nex
to me right now. Makes me nervous. The lens looks a little like the heat ray
thingies the Martians used to incinerate California in the *50s movie versio

The War of the Worlds.

~ Also, as near as | can tell, actually using the multimedia apps screws up th
 system’s performance right royal. | could be wrong. It could just be an instal
 lation problem. But at the moment I've got the video window open and each
fkf&ystroke takes a full second to register. | feel like I'm telneting to Guam.
- The HDS ViewStation has a PC-style keyboard, so PC users should feel ngﬁt
~ at home. | hate PCs myself. Hate 'em with a passion. The Delete isn’t up in
right-hand corner. It's down on one side. And all the arrow keys are sort of
- scrambled up together next to the number keys. | keep trying to go up a lme
- or two and instead get this string of 8s. | hate that.
~ Oh, and it makes noise. Nice noise, but noise. It's pretty quiet norma!ly, but
 this particular HDS ViewStation has a local disk. This means things happen
faster than if you're bashing on the host-which is good. Though | gotta con-
fess that it’s a little disconcerting to have a terminal (that’s “terminal,” as in ne'
local storage) make disk noises at you. It's easy to have an identity crisis
“when you log out and hear a buzz in the background. You have the vague feetf, ,
ing that you're either working on a Mac and no one told you, or you've just
scovered a nest of killer bees in your file drawer. ,
~ Allin all, | guess the ViewStation’s OK. | mean, | don’t have anything really
forceful to say about it one way or another. Which, | suppose, is a good thmg -
~You want your users to pay attention to their work rather than the machine
 they're working on.
~ Still, | miss my 3/50. Now, there was a system with character. | knew what
f?iall the food stains were. And, I'd burned it up twice. You bond with a system
fﬁaﬂer you've had the fan fail and watched it go up in smoke a few times. —m]t -
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Centronics parallel and RJ45 twisted-
pair Ethernet. An optional $79 com-
munication board equips the machine
with ThinWire Ethernet, AUI
Ethernet and a second serial port. The
terminals can be configured to run
SLIP over the serial port for remote
applications.

Other optional hardware includes a
$249 PCMCIA floppy disk drive that
the company says will integrate trans-
parently with Insignia Solutions Inc.’s
SoftWindows and Apple Computer
Inc.’s Macintosh Application
Environment. (HDS did not provide
SunExpert with a floppy drive for
review.) You can also purchase a $500
PCMCIA token-ring adapter or a
$199 PCMCIA multimedia stereo
sound card.

Off-the-shelf PCMCIA equipment
is just one of the ways that HDS has
tried to keep prices down. HDS also
uses stock PC-style keyboards and a
stock three-button mouse. A Digital
Equipment Corp.-style keyboard is $60
extra, a Sun Microsystems Computer
Corp. Type 4 keyboard is $109 and a
Type 5 keyboard is $199. A replace-
ment three-button trackball costs $79.

If you want to do anything with
multimedia, you'll need either the
HDS netVideo (analog video capture
and digital playback) at $499, or the
HDS netVideo playback module at
$199. You'll also want a video source:
HDS sells its ViewCam video camera
and microphone for $599, and a com-
puter-controlled TV tuner for $399.

Unfortunately, the push for off-the-
shelf hardware also means a lack of
integration among all these peripher-
als. Set up the ViewStation with an
external speaker, a TV receiver or a
video camera, as well as the external
power supplies necessary to power
these devices, and you'll soon have a
tangle of cables on your desk. HDS
would do well to investigate monitors
with built-in microphones, speakers
and cameras.

The terminal base is just 2.2 inches
high, 13.5 inches wide and 12.5 inches
deep, and weighs only 7.5 lbs. HDS
sells two versions of the FX color base.
One is capable of 1,024-by-768 reso-
lution; the other is switchable between
1,152-by-900 and 1,280-by-1,024.



Software

If you buy the ViewStation FXs
hard drive, you'll find that it comes
preloaded with HDSware—the termi-
nal’s system software and a suite of
productivity applications. Bundled
applications include a terminal, calcu-
lator, clock, screen saver, window man-
ager (both OpenWindows and Motif)
and the multimedia applications.
Unfortunately, HDS does not make its
software available over the Internet
and will charge you $300 to $600 for
magnetic media if you do not buy the
hard drive.

The ViewStation FX we tested
booted into its X server in 48 seconds.
If you are running XDM, you'll get
the standard X login panel. Otherwise,
you'll get a blank screen with the
HDSware icon in the lower right-hand
corner. The OpenWindows menu is
preconfigured to launch various HDS
applications.

The system runs almost silently
(there’s no fan), although the hard disk
makes a whirring noise when it spins
up. (According to HDS engineer
Michael Kantrowitz, spinning down
the hard drive when it is not in use dra-
matically increases the drive’s life span.)

Despite the fact that we were

hdstetris
hdstuner
hdsvid
hdsview
hdsxclock
ico

mwm
olvwm
waitforserver
xhost
xmodmap
xset

u can also write your own app
jons using the HDS Developer
($5,000), which is based on the
U C/C++ compiler. '

PRODUCT REVIEWS

reviewing beta-release software, the
HDS applications seemed generally
trouble-free. Applications can be run
cither from the OpenWindows menu
on a local window manager or by
using the rsh or rlogin commands.
Be careful, though. Unless you pass-
word-protect commands such as
shutdown, anybody on the Internet
who can reach your machine can run
applications locally. What's especially
troublesome is that the HDS system
ships, by default, with all security mea-
sures turned off. If you really just fol-
low the company’s advertisement by
plugging in the terminal, turning it on
and getting to work, you may fall vic-
tim to pranksters in your office or
around the world.

The ViewStation allows you to pre-
view PostScript files with a proprietary
application called hdsview—HDS
doesn’t support the X extensions to
PostScript. (I was assured by HDS that
the only thing users want to do with
Display PostScript is preview
PostScript files.)

The ViewStation FX’s multimedia
capabilities worked as advertised: Our
stations could digitize video, transmit
it over the Ethernet and display it in
the window of another ViewStation.
Multicast allows a single video source
to transmit to many stations simulta-
neously (just the thing for piping
CNN Headline News around the
trading room). For conferencing,
however, the 2-second delay in each
direction created by the video com-
pression/decompression hardware
made real-time conversations discon-
certing.

Video capture dramatically slowed
down the speed of other X functions.
Furthermore, the microphone sold
with the FX is not well-suited to
office environments. HDS would do
well to explore headsets as a future

offering.
The Bottom Line

HDS ViewStations are fast, easy to
set up, moderately priced X terminals
that offer a wide range of options.
While teleconferencing with X termi-
nals seems more like an expensive gim-
mick than a vital feature, the ability to
drop multicast video into an X win-
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ViewStation FX

7 Company .
{uman Designed Systems Inc

Address
421 Feheley Drive
- King of Prussia, PA 19406

Phone
(610) 277-8300

Fax
(610) 275-5739

- Best Feature ,
- Fast, easy installation; inexpens

- Worst Feature
~ Multimedia options are pricey

Price
14-inch color FX14C
~ (1,024-by-768), $1,399
~ 17-inch color FX17C (1,280-by:
~1,024; 1,152-by-900), $1,599

Circle 149

dow is an important capability for
some applications. The company also
needs to pay some attention to the
growing rat’s nest of cables that its
multimedia systems are creating.

Intersect Remote Bridge

Most computer geeks think there
are two kinds of people in the world:
hardware hackers and software gurus.
But in reality, there is a third kind of
person: the ham radio freak.

With this taxonomy in mind, it’s
easier to understand Persoft Inc.’s
Intersect Remote Bridge as a peripher-
al chat taps the interest of the entire
user community. Persoft’s product is a
high-speed Ethernet bridge designed
to appeal to both hackers and gurus in
search of higher bandwidth, but you
might also need a person skilled in the
ways of radio to make this unit work.

Persoft promises a 2-Mb/s radio
link—faster than a T'1 leased line, not
quite as fast as an Ethernet, and free of
any telephone company charges. The
system transmits at 900 MHz with a
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frequency-hopping spread spectrum
technology that makes it immune to

ambient noise. No Federal Communi-
cations Commission license is
required, although the unit’s /-watt
transmission power limits its usable
range to between 1 and 3 miles.

The Intersect Bridge is a true
Ethernet bridge: When the system is
turned on, all of the packets transmit-
ted on one Ethernet are automatically
sent to the other. As the system runs, it
makes a map of all the Ethernet hosts
on each side of the radio link. If the
bridge realizes that a packet doesn’t
need to be sent across the radio link, it
doesn’t send it.

Hardware

Each bridge consists of an off-the-
shelf IBM PC clone with a 486SX
microprocessor, Ethernet interface with
AUI, ThinWire and 10BaseT interfaces,
two serial ports and a parallel port,
power supply and a floppy disk drive.
Persoft can also supply antenna wire
and a selection of outdoor antennas.

While off-the-shelf hardware cer-
tainly keeps down the price of engi-
neering and manufacturing, it’s still a
bit of a shock to unpack a $12,990 pair
of radio routers and see a $500 PC.
Persoft could use any one of the com-
pact, PC-compatible embedded sys-
tems on the market; using them would
cut costs and decrease the unit’s size.

If the idea of sending your organi-
zation’s data through the air for any-
body to intercept makes you uncom-
fortable, you'll probably want to pur-
chase Persoft’s optional DES security
chip ($390 per pair), which performs
full Data Encryption Standard enci-
phering of every packet sent over the
link. While DES isn't perfect, current
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Persoft’s Intersect
Remote Bridge is
designed to appeal
to hackers and
gurus in search of
bandwidth, but call a
ham radio freak to
make it work.

estimates show that it would cost a
government or major corporation
between $1 million and $10 million to
build a machine capable of decrypting
DES-encoded data in anything resem-
bling real time. This being the case,
Persoft’s encryption option would sim-
ply not be acceptable for an invest-
ment house sending hundreds of mil-
lions of dollars in trades over the wire
every hour.

Installation and Setup
Installing the Persoft bridges is a
two-step process. First, you have to set
up the antennas for the radio link and

run a program called Rangefinder at
cach end. Once the two bridges can
listen to each other, the Rangefinder
prints signal strength, packet loss,
background noise and other numbers
interesting to radio hams. The next
step is to run the configuration pro-
gram that lets you set each bridge’s
name, its network 1D, the Ethernet
interface, the units’ encryption key,
access control (determining which
Ethernet or IP addresses don’t get sent
across the link), tree-spanning options
(how the algorithm adapts) and
SNMP options.

Once you page through the menus,
the system’s configuration is written to
the floppy disk, and the bridge soft-
ware restarts automatically. After the
system is configured, no console is
required for normal operation. The
systems restart automatically after a
power failure.

To run the configuration program,
you need to connect either a terminal
or a PC to one of the serial ports on
the unit’s back. Persoft gives you a spe-
cial cable for connecting a standard PC
RS-232 interface to the unit. Unfortu-
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nately, the company does not have a
cable for Sun-style mini-DIN RS-232
connectors.

The most annoying feature of the
software we tested was its use of serial-
ized, copy-protected floppy disks.
Each unit has a unique serial number
that is typed on a white label and
pasted to the unit’s side. The floppy
disks contain matching serial num-
bers, and you have to get the right
disk into the right unit, or the system
will not function properly. Persoft says
this scheme prevents their distributors
from ripping them off, but it’s a pain
for end users. The company claims
that it will be moving to “an industry-
standard dongle” system within a few
months. Unfortunately, current plans
are to mount the dongle outside the
unit on the system’s parallel or serial
port. This would be a mistake, as it
would make the dongles casy to lose
or damage.

We found that the most difficult
part of the installation procedure was
establishing the radio link in the first
place. Persoft provided us with three
pairs of antennas: a paperback-size
white omnidirectional antenna ($199

Intersect Remote

Bridge

Company
Persoft Inc.

Address
465 Science Drive
Madison, WI 53711

Phone
(608) 273-6000

Fax
(608) 273-8227

Best Feature
Speed without leased-line charges

Worst Feature
Difficult to set up links

Price
$12,990 per pair
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How Do These
erminals Stack Up?

Phase X Systems

i

Terminals

HP

Before you buy any X terminals, find out why so many
major corporations are switching to Phase X Systems!

Call 1-800-845-4064

The best is getting better!

When several Fortune 500 companies
switched to Phase X Systems, we were not
surprised. Why? Because, Phase X
Systems’ mission is to offer the best
customer service and the best values in X
terminals. We even teamed up with
Samsung to build a financially solid
partnership, and a long term technology
and manufacturing alliance.

Consider what you'll get from Phase X
Systems: quick delivery, best

price/ performance, our new X11R5
software at no additional charge, hot line
support for as long as you own your X
terminal, and the best price. We are so
confident, that we offer a 30-day money
back guarantee, no strings attached!

Are you looking for the best values in X
terminals? Then, before you buy any X
terminals, give us a call and ask for our
RISK FREE purchase plan!

“Your price is excellent. Your font
services are great. Compared to other
X terminals, Phase X Systems’ X ter-
minals were much easier to install.”
Bob Goeke

MIT Center for Space Research

PHASE X SYSTEMS

INCORPORATED

Reliability- Our customers praise our X
terminal’s superior reliability over their
previous brands. We strive to provide non-
stop X terminals for your business.
Technology- Our X terminals use RISC-
based technology and a blazing fast 64MHz
ASIC co-processor to give you maximum
performance.

Monitors- Choose from 14” to 20"
models, all equipped with sharp, high
resolution displays, including Trinilron and
the latest Invar shadow mask technology
for maximum clarity.

Software- Xcellent, our X11R5 server
software provides local Motif Window
Manager, remote configuration, CSLIP, local
chooser, PPP, and much more.
Compatibility- Phase X Systems
supports IBM, Sun, DEC, HP, DG, SCI, and
many other operating environments.

Phase X Systems, Inc. » 19545 NW Von Neumann Drive, Beaverton, OR 97006 * (503) 531-2400 « (503) 531-2401 * E-mail: info @ phasex.COM * © 1993 Phase X Systems, Inc
HP is a trademark of Hewlett Packard, NCD is a trademark of Network Computing Devices
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each) with a range of up to 1,000
meters; a four-element directional
antenna ($375 per pair) with a range
of two to three miles; and a 10-ele-
ment directional antenna ($395 per
pair) with a range of three to four
miles.

In our first test, we used the omni-
directional antenna to set up a radio
link from one side of our office build-
ing to the other. The Persoft units
worked flawlessly. While this may
seem a high-cost alternative to
Ethernet, it might make sense for a
company that has offices on both sides
of a downtown street.

Our second attempt involved set-
ting up a link from SunExpert’s offices
at Coolidge Corner (in Brookline, MA,
near the top of a hill) to an editor’s
house in Central Square, Cambridge,
MA, a distance of about two miles. Try
as we might, we couldn’t get the
Rangefinder program to make the two
units recognize each other. Eventually,
we took out our maps: The two-mile
distance was near the stated limit of the
Intersect bridges, and there were two
apartment buildings in the way. It
probably wasn't a fair test.

For our third attempt, we kept one
unit at the editor’s house and moved
the other to the 8th floor of the
Massachusetts Institute of Tech-
nology’s Artificial Intelligence
Laboratory; the distance here was
slightly over a mile. Bruce Walton, the
Lab’s computer operations manager,
helped us try to align the antennas and
establish a signal. Unfortunately,
despite our best efforts, we still
couldn’t use Rangefinder to get the
units to recognize each other.

Perhaps this was another unfair test.
Outside the editor’s window that
points in the direction of the Al
Laboratory is a large obstacle: a tree.
Indeed, in a conversation with Persoft
engineer Benjamin Haidri, we learned
that customers sometimes have links
mysteriously fail in the spring when
nearby trees sprout new leaves. (Leaves
absorb the 900-MHz frequency these
bridges use.) Or perhaps the metal
window frame at the Al Laboratory
interfered with the microwave signals:
We were unable to gain access to the
building’s roof to string the 33-foot
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MicroSpeed’s
S-TRAC Trackball
has a feature that
addresses the click-
and-drag problem.

antenna extension cable ($75) to the
Lab’s machine room.

After two weeks of trying different
antennas, configurations, grounding
arrangements and other options, we
gave up and finished our tests on the
omnidirectional antennas with the
two bridges located in the same

building.

Bottom Line

Under ideal conditions (with pack-
et reception rates nearing 100%), the
Intersect bridges functioned as reliably
as the Ethernet to which they were
attached.

In our laboratory tests, the speed of
file transfers over the radio link was
measurably slower than the speed of
file transfers over copper. (We clocked
the maximum TCP/IP transfer over
the radio link at 108 KB/s, compared
with 250 KB/s over Ethernet.) In user
testing, we did not notice a perceptible
delay in operations such as NFS, mail
reading or net surfing with Mosaic,
although large data transfers did occur
at a slightly slower pace.

Compared with a T'1 leased line,
the Intersect units can transfer data
faster and are easier to set up. And,
despite their $12,990 price, they are
actually cheaper to own and maintain
after the first year, because a function-
ing T'1 connection requires two high-
speed routers (at $3,000 each) and a
line from the telephone company
($300 to $700 per month).

Although we were unable to get the
units to work for our distance testing,
organizations that need to set up a
short-distance link might give the
bridges a try—an option made even eas-
ier by Persoft’s 30-day money-back
guarantee.
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MicroSpeed Trackball

For years, MicroSpeed Inc.’s track-

balls have been the ideal low-cost
accessory for Sun users who are sick of
Sun’s optical mouse. The Trackball
takes up half as much desk space as a
Sun optical mouse pad, doesn’t mind if
you turn it at odd angles, and has a
built-in rest for your hand. Equivalents
for Sun’s three mouse buttons are neat-
ly placed to the left, right and above
the billiard-sized trackball.

Unfortunately, some people com-
plained to MicroSpeed that using the
trackball was difficult with Sun’s
OpenWindows or Motif, both of
which require the user to frequently
click the mouse and drag it to another
part of the screen: Some people find
that spinning the trackball while hold-
ing down one of the three buttons is
an error-prone and awkward maneuver
at best.

Well, no more. MicroSpeed’s new
S-TRAC trackball contains a nifty fea-
ture that simulates a depressed mouse
button if you hold the button down
for more than a few moments. A sec-
ond click releases the drag operation.

I was skeptical at first when I heard
of this new gimmick. After more than
a month’s practice, I'm still skeptical:
MicroSpeed’s new gimmick means
that every mouse-drag becomes a
double-click. To make matters worse,
there is no light or other handy indi-
cator telling you if the mouse is in
“drag” mode or not. Sometimes, when
I'm simply being thoughtful about
pressing a button on the computer’s
screen, | end up going into drag
mode. Other times, I'm sure that I'm
in drag mode, but it turns out that
I'm not.

On the other hand, for all of the
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new MicroSpeed trackball’s problems,
it’s still better than Sun’s optical
mouse, which I find difficult to use at
best. At least with the trackball, I never
run off the edge of the mouse pad.

Installation of the S-TRAC is a
snap: Just unplug your existing mouse
and plug it in. MicroSpeed should also
work with laptops with an external
keyboard/mouse connector, such as
Tadpole Technology Inc.’s SPARC-
Book 3. MicroSpeed makes three ver-
sions of the trackball: one with a
miniDIN 8 for Sun workstations that
have a Type 4 or 5 keyboard, an RJ11
version for old Sun Type 3 keyboards,
and an SGI DB9Y version for Silicon
Graphics Inc. workstations. All come
with a 4-foot cable.

MicroSpeed offers a one-year war-
ranty on parts and labor, and a limited
lifetime “smooth rolling” warranty,
under which the company will replace
your rolling bearings for just $10.

There’s not a whole lot more to say
about the S-TRAC. It’s a shame that
there is no way to turn off the auto-
matic-drag feature, but if you, like me,
have always hated Sun’s optical mouse,
then you have no excuse not to get
one. =&

S-TRAC Trackball

Company
MicroSpeed Inc.

Address
44000 Old Warm Springs Blvd.
Fremont, CA 94538

Phone
(510) 490-1403

Fax
(510) 490-1665

Best Feature
Snap to install

Worst Feature
No way to turn off automatic drag

Price
$199
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This publication
gives you
good reading,
good writing

and good
arithmetic.

We present the information in our articles clearly, accu-
rately and objectively. That's good writing. Which means
good reading.

We present the information in our circulation statement
clearly, accurately and objectively. That's good arithmetic.

BPA International helps us provide precise and reliable
information to both advertisers and readers.

An independent, not-for-profit organization, BPA Inter-
national audits our circulation list once a year to make sure
it's correct and up to date. The audit makes sure you are
who we say you are.

This information enables our advertisers to determine if
they are reaching the right people in the right marketplace
with the right message.

The audit also benefits you. Because the more a publica-
tion and its advertisers know about you, the better they
can provide you with articles and advertisements that meet
your information needs.

BPA International. Circulation Intelligence for Business
& Consumer Media.

270 Madison Avenue, New York, NY 10016, 212-779-3200.

VBPA.
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SPARCstation 20-
Compatible

Pinnacle Data Systems has intro-
duced a SPARCstation 20-compatible
system with more SBus slots and inter-
nal storage than Sun’s original. The

DataStation 20 comes in single-, dual-
and quad-processor models. It is based
on the 50-MHz and 60-MHz versions
of the SuperSPARC.

The DataStation 20 has four SBus
slots (the SPARCstation 20 has two).
In addition, the DataStation 20 can
hold up to two 2.1-GB disk drives.
Pricing begins at $10,450.

Pinnacle Data Systems Inc.

1350 West Fifth Ave.

Columbus, OH 43212
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Integrix Shows SWS10+
Integrix, a vendor of SPARC-based
peripherals and workstations, has
introduced a SPARCstation 20-com-
patible. The SWS10+ has two MBus
slots with room for up to four proces-
sors per system, four SBus slots and up

66

to 512 MB of internal RAM. It also
comes with Ethernet, ISDN, 16-bit
audio and SCSI-2 interfaces.

The SWS10+ includes a 50-MHz
processor module. Its performance
parallels that of the SPARCstation. It
offers 135.5 MIPS, 27.3 MFLOPS,
69.2 SPECint92 and 78.3 SPEC{p92.
Pricing begins at $4,495.

Integrix Inc.

1200 Lawrence Drive, Ste. 150

Newbury Park, CA 91320-1316
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Solaris PCs

Two lines of Intel Corp. chip-based
personal computers uniquely config-
ured to run Solaris x86 have been
introduced by EIS Computers. The
first product line is the The Client,
consisting of the Client and Client

P60, both of which use the ISA bus.
The first device is based on a 486
DX/2 running at 66 MHz. It comes
with 16 MB of RAM and a 256-KB
cache. Pricing begins at $2,059,
excluding the cost of Solaris.

The Client P60 has all the features of
the Client but is based on a Pentium
processor and also has a network
adapter. Pricing has not been fixed but
is estimated to be less than $4,000,
again excluding the cost of Solaris.

EIS’ second line is the Developer
series—EISA devices intended for users
with demanding disk and memory
requirements. There are three models in
the series. The Developer is based on
the Intel 486 DX and comes with 32
MB of RAM and 256 KB of cache.
Pricing begins at $3,178. The Develo-
per P90, meanwhile, is based on a

Storage Subsystems

Storage

Dimensions has
introduced the
LANStore
SiperBlex, a
disk and tape
storage system.
The fault-toler-
ant SuperFlex
system comes
with  inter-
changeable I/O

modules, allow-

ing it to be

configured to new buses on the market. The product currently
supports UNIX systems and Intel Corp. chip-based platforms.
The SuperFlex’s backplane is a dual SCSI bus that supports

Wide SCSI, Wide Differential and Fast and standard SCSI stor-
age modules. An optional RAIDFlex I/O module allows the

SuperFlex to become a disk array.

The SuperFlex system enclosure has seven drive bays, each of
which can house a disk or DAT drive. The product uses 1-, 2.1-
or 4-GB drives, with a capacity of 1 to 28 GB. Each system also
supports one to seven DAT tape modules. Pricing begins at

$39,920.
Storage Dimensions Inc.

1656 McCarthy Blvd.
Milpitas, CA 95053
Circle 100
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Pentium at 90 MHz on a EISA PCI
board, comes with a 1-GB disk and is
priced at $4,899. Finally, the Developer
P90i is also based on a 90-MHz
Pentium on an ISA/PCI motherboard.
It is priced at $3,859.

EIS Computers Inc.

11904 River Grove St.

Moorpark, CA 93021
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Enterprise

Software Platform

An Australian company, Ochre
Development, has officially moved into
the U.S. market with its announce-
ment of the Ochre Platform. The
Platform is an underlying layer of

PhYSION LaYar s
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software that systems managers can run
on networked machines to assist in the
linking and coordination of other appli-
cations. The product runs on UNIX,
Windows, Windows NT and VMS. It
works with several standard RDBMSs
(e.g., Oracle) and other applications.

The Platform features a collaborative-
development tool kit that makes it pos-
sible for entire groups of developers to
work on a single project. It also has an
object-oriented scripting language and
can be used to develop applications or
to link applications through the plat-
form. Facilities are included for parti-
tioning applications that might run
across disparate platforms and for auto-
matic transaction recovery in the event
of a network failure.

The Platform is less than 600 KB.
The Ochre Developer’s Toolkit starts at
$15,000, while individual Ochre
Platforms range from $195 for the
Windows version to $25,000 for a
large, multiprocessor UNIX version.

Ochre Development Inc.

1350 Bayshore Hwy., Ste. 520

Burlingame, CA 94010
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Danube Links Satellites
The Danube, a LAN-to-WAN
router/bridge designed to link remote
sites to their corporate headquarters,
has been introduced by Advanced

Computer. The Danube sits in a
remote office LAN and provides a
WAN interface. On the LAN side, the
Danube comes with autosensing
Ethernet connectors to link to 10BaseT
via an RJ-45 connector, or to 10Base-5
via an AUI connector. On the WAN
side, the product supports such WAN
interfaces as RS-232, V.35, RS-422,
X.21, as well as ISDN Basic Rate

Interface.

The Danube supports a variety of

network protocols. These include
TCP/IP, Novell Inc.’s IPX and Apple
Computer Inc.’s AppleTalk. Its WAN
protocols include frame relay, PPD,
HDLC/LAPB; CCITT X.25 and
DDN X.25. The Danube supports
WAN link speeds up to 2,048 Mb/s.
Pricing begins at $1,995.

Advanced Computer

Communications

10261 Bubb Road

Cupertino, CA 95014
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PC-Sun Switch
Users who have both a PC and a Sun
workstation but want to have only one

keyboard, mouse and monitor on their
desk may wish to investigate the

SUNEXPERT Magazine November 1994

Multi-Switch from Lightwave Com-
munications.

The Multi-Switch resides on a link
between the Sun and PC on one side,
and the user’s monitor and keyboard
on the other. The user can, by pushing
a button, choose which system he or
she wants to run the display and to
react to keystrokes.

The Multi-Switch is 9 inches high by
4.3 inches wide and 10.25 inches deep.
It weighs 8 pounds. Pricing begins at
$795.

Lightwave Communications Inc.

84 Research Drive

Milford, CT 06460
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Eight-Drive SCSI Chassis
Sigma Information Systems has
introduced the SA-H335, an enclosure
that supports up to eight Fast/Wide
SCSI 3%-inch disk drives and a

RAID controller. The SA-H335 comes
in tower and rack-mount configura-
tion. In either design, the product sup-
ports eight hot-plug drive slots with
steel canisters for the disk drives. It
also has dual redundant hot-pluggable
power supplies, a fast/wide SCSI inter-
face, automatic drive bay power
sequencing, support for multiple SCSI
hosts, mounting and power for a
RAID controller and an optional 3)%-
inch rape/optical drive canister.

The SA-H335 tower is 22/ inches
high, 7.29 inches wide, and 22.44
inches deep. It is converted to the
rack-mountable version via a top
cover, chassis flanges and slides.
Pricing begins at $2,343, with drive
canisters priced at $129 each.

Sigma Information Systems Inc.

5775 Polaris Ave.

Las Vegas, NV 89118
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Pocket Print Server

Axis Communications has introduced
pocket print servers for token-ring net-

works. The NPS 630 and NPS 632 are

both

based on Axiss own

ETRAX chip, a 32-bit device that pro-
vides both a token-ring and an Ethernet
controller. The NPS 630 and 632 con-
trol the token ring by providing simul-
taneous printing of Novell Inc.’s
NetWare, LAN Manager, LAN Server,
TCP/IP and Microsoft Corp.’s NT.

The NPS 630 comes with an RJ-45
connector to support UTP Level 3
cabling. The NPS 632, meanwhile,
supports DB-9 STP Level 1 cable.
Both come with one parallel port, are
switch-selectable to either 4 or 16
Mb/s, and support throughput up to
1,200 Kb/s. Pricing begins at $595.

Axis Communications Inc.

99 Rosewood Drive, Ste. 170

Danvers, MA 01923
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Fiber Fox

The Fox, a fiber-optic multiplexer,
has made its debut. The Fox is a four-
channel device that provides full-
duplex communications among eight
devices over a single pair of fiber-optic

The FOX- Fibet Optic Mux

cables. Each of the four channels can
run simultaneously at up to 64 Kb/s.
There are four RJ-11 connectors at
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the rear of the product, one per user

port. Each multiplexer is supplied with
four 25-foot RJ-11 cables and four
male and four female RJ-11-to-DB25
adapters. The Fox begins at $450.

Telebyte Technology Inc.

270 Pulaski Road

Greenlawn, NY 11740-1616
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Printing Typhoon
Hits Town
Dataproducts has added the Typhoon

20 to its Typhoon family of RISC- |

based printers. The 20 is a 20-ppm
laser printer for departmental printing
applications. It is also Dataproducts’
first product to incorporate its new
Virtual Printer Technology (VPT)
Version 3.0. The Typhoon 20 features a
high-speed controller, PostScript Level
2, PCL5 emulation and enhanced edge
printing using DpTek TrueRes technol-
ogy. It handles paper sizes up to A3 (11-
by-17 inches) at resolutions of 300,
400, 600 or 800 dpi.

VPT 3.0 offers support for 22 popu-
lar network operating systems. Multiple
protocols, including Digital Equipment
Corp.’s LAT, UNIX TCP/IP, Novell
Inc’s IPX and Apple Computer Inc.’s
EtherTalk, are supported concurrently.
VPT’s new version offers a feature
called resource accounting, which
allows a network administrator to track
printer usage for up to 64 users.

Prices start at $5,095 for a two-tray
configuration.

Dataproducts Corp.

6219 De Soto Ave.

Woodland Hills, CA 91365
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Antares Adds TurboGX

Antares Microsystems has added the
TurboGX Graphics Accelerator to its
line of SBus graphics cards. The
TurboGX accelerates 2D/3D vector

rendering and windows. It supports

resolutions of 1,152-by-900 at 60 Hz
and 77 Hz, and 1,024-by-768 at 66
Hz and 76 Hz. Software written for
the GX Graphics card will run on the
TurboGX. Pricing begins at $1,495.

Antares Microsystems Inc.

160B Albright Way

Los Gatos, CA 95030
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SUNEXPERT Magazine November 1994

Lighthouse RAID

Lighthouse Technology, a value-added
reseller of SPARC-compliant worksta-
tions and peripherals, has introduced its
Rhapsody RAID line of storage subsys-
tems. Rhapsody’s features include a
“warm spare” drive, which Lighthouse
describes as a drive in the enclosure that
will automatically spin up and start
rebuilding the data in the case of a drive
failure. Other product features are up to
32 MB of cache memory and support
of up to three hosts and both 3%- and
5%-inch form factor disk drives. RAID
levels 0, 3 and 5 are featured. Rhapsody
RAID requires no software drivers and
supports AIX, HP/UX, IRIX and
Solaris operating systems.

Prices range from $15,000 to
$40,000, depending on configurations
and capacities. All prices include a
standard five-year warranty.

Lighthouse Technology Inc.

5933 Sea Lion Place, Ste. 103

Carlsbad, CA 92008
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Chicago-Ready X

A PC X server designed for Chicago,
a k a Microsoft Corp. Windows 4.0,
has been introduced by VisionWare. An
upgrade of its existing XVision 5 prod-
uct, the PC X server is X11R6-compli-
ant, with support for the X Image
Extension, and is also compliant with
the specifications for the yet-to-be-
released Chicago. VisionWare says this
compliancy makes the product a means
of migration for users who are running
earlier Windows versions but who will
be upgrading when 4.0 is available.

XVision 5 6.0 provides a number of
additional features: 32-bit perfor-
mance with bundled Win32s, auto-
matic network sensing and host-aware
installation. Moreover, the product
offers a bundled WinSock-compliant
TCP/IP stack. Pricing is $495.

VisionWare Ltd.

4500 Bohannon Drive #280

Menlo Park, CA 94025-1029
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Intelligent Touch Screen

A new touch screen is available from
Elo Touchsystems. The IntelliTouch
Model 1765 TouchMonitor is a gener-



al-purpose, 17-inch flat square tube
color monitor with a glass touch panel.

The company says the IntelliTouch
may find roles in applications such as
public information kiosks, process con-
trol and computer-based training. The
monitor has a 1,280-by-1,024 resolu-
tion and a vertical refresh rate of up to
100 Hz. Pricing begins at $1,980.

Elo TouchSystems Inc.

41752 Christy St.

Fremont, CA 94538
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Quad-Speed CD-ROM
Toshiba America’s Disk Products
Division is calling its new quad-speed

RAID SUBSYSTEM FROM UNI SOLUTION, INC.

NEW PRODUCTS

CD-ROM drive the XM-3501 Series.
The company claims the Series is the
fastest of its kind in the industry, with
a 120-ms random seek and a 600-
KB/s sustained transfer rate. Ideal sit-
uations for such high-speed drives
include database and multimedia
applications. The XM-3501 Series
features a SCSI-2 interface, synchro-
nous data transfer at up to 4.2 MB/s,
digital audio transfer and a 256-KB
data buffer.

List prices are $470 for the XM-
3501B internal drive and $600 for
the TXM-3501E external drive.

Toshiba America

Information Systems Inc.

Disk Products Division

9740 Irvine Blvd.

Irvine, CA 92718
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Footrest for the Weary

A footrest for computer users has
been introduced by Ergodyne. The
Ergodyne WorkSmart adjustable
footrest guards against the repetitive

stress injuries, also known as cumula-

Uni Solution has designed an exceptionally modular, flexible and expandable RAID

subsystem. You can change components by simply snapping in devices, fans and power

supplies without ever having to power down the system.

* Formatted storage capacity from 7 GB to 252 GB (using only one SCSI target ID)
* Hot Swap ("Replace Under Power") Capabilities, Supports Hot and Warm Spares
Up to 32 MB of read and write DATA cache for maximum performance
Driverless RAID (no CPU overhead), Supports RAID levels 0, 3 and 5

Hot Swap Power Supplies with power sharing and Removable Fans
Multi-platforms: Sun, DEC, HP, IBM, SGI, and PC (DOS, 0S/2, NT, Novell)

* # » =

DTK SPARC WORKSTATION

one year warranty.

Uni Solution distributes DTK SPARC workstations. From
SPARC Classic to SPARC 10 (Model 40, 51, 61, 512 and
514), we offer one of the best and affordable hardware
platform in the market today. All systems come with a full

DISK STORAGE

For All Your Workstation & Storage Needs

Circle No. 30 on Inquiry Card

With formatted capacity ranging from 1 to 4 Gigabytes, we
provide a fast, reliable, and affordable storage solutions for
your workstations. We also provide custom disk enclosures
(desktop, tower, rackmount) to meet your requirements and
complement your existing systems.

— Toll Free Support
—> 30 Day Money Back Guarantee
— Call for Current Pricing

Uni Solution, Inc. 1-800-552-4UNI

tive trauma disorders, that can result
from long hours spent at the keyboard.
Ergodyne says the WorkSmart footrest

encourages proper sitting posture, sup-
ports the lower back and increases cir-
culation to the legs. The WorkSmart is
made of plastic with a carpeted sur-
face. Suggested retail price is $59.95.

Ergodyne

1410 Energy Park Drive, Ste. 1

Saint Paul, MN 55108
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Resolution Upgrade Kit
J&KH Software has introduced a kit

that can upgrade the resolution of cer-

tain Sun monitors. The Resolution

Phone: 713/552-0505
Fax: 713/552-0550
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Upgrade Kit works with Sun
Microsystems Inc.’s 15-inch color
monitor (model number 3651286-
01) to upgrade the monitor’s resolu-
tion from 1,024-by-768 to 1,152-by-
900. The monitor model above is
used with the SPARCclassic,
SPARCstation LX and SPARCclassic
X. The Resolution Upgrade Kirt is
priced at $250.

J&KH Software Inc.

242 Beachwood Road

Fort Mitchell, KY 41017
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NEW PRODUCTS

PC X for 0S/2

Hummingbird Communications has
released a PC X server for OS/2. The
company says its eXceed/Xpress-OS2
is a native OS/2 PC X server based on
a 32-bit X11R5-compatible X server.
The product also offers serial line
communications support using
Tektronix’s serial Xpress communica-
tion software. This allows an OS/2
PC to remotely access UNIX and/or
VMS servers via standard telephone
lines. Pricing on eXceed/Xpress-OS2

begins at $245, while the
eXceed/Xpress host module is $125.

Hummingbird

Communications Ltd.

2900 John St.

Markham, ON L3R 5G3

Canada
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Alpha-Based
ultiprocessor Board

For those interested in multiproces-
sor systems that use Digital Equip-
ment Corp.’s Alpha chip, Alta Tech-

Upgrades, Enhancements, Additions...

* Version 3.0 of Purify, the software development and AQ
tool, is now available from Pure Software. Purify is noted
for its ability to detect memory leaks. The new version is
easier to use because of a new graphical user interface. Pure
Software Inc., 1309 S. Mary Ave., Sunnyvale, CA 94087.
Circle 119

* Memory maven Kingston Technology has introduced
memory upgrade kits for SPARCserver systems. The
company is offering upgrades in 32-MB, 64-MB, 128-
MB and 256-MB configurations. Kingston Technology
Corp., 17600 Newhope St., Fountain Valley, CA 92708.
Circle 120

* For companies that need to link their SPARCstations
and SPARCservers to EISA and ISA bus machines,
Rockwell Telecommunications has introduced PC versions
of its FDDI adapters. The company, which already has a
line of SBus products, now also has the 1265 ISA bus and
1275 EISA bus adapters. Both are priced at under $1,300.
Rockwell Network Systems, a division of Rockwell
International Corp., 7402 Hollister Ave., Santa Barbara,
CA 93117-2590. Circle 121

* Graphics programmers frequently find themselves
migrating from the PHIGS graphics system to the more
modern PEX (PHIGS Extension to X). To this end,
Template Graphics Software (TGS) has announced Version
5.0 of its Figaro+. The company says the new version of
the product supports both PHIGS and X tools, and that
this assists developers in moving applications. Template
Graphics Software Inc., 9920 Pacific Heights Blvd., Ste.
200, San Diego, CA 92121-4331. Circle 122

* Tadpole Technology is generally known in the SPARC
world as the vendor of a highly successful laptop. But, long
before it built portables, Tadpole was a board vendor, and
still is. In August, the company introduced Version 2 of its
TP912, an embedded system board featuring the
microSPARC processor. The new version features the
microSPARC II, running at 70 or 85 MHz, plus four
SIMM sites for up to 128 MB of DRAM. Tadpole

Technology Inc., 12012 Technology Blvd., Austin, TX
78727. Circle 123

* For those in need of increased system security, Haystack
Laboratories has released Version 1.3 of its Stalker system
security and accountability product. The new version
incorporates an expanded database of searchable misuses,
and is available for SunOS 4.1.x and Solaris 2.x. Haystack
Laboratories Inc., 10713 RR 620 North #521, Austin, TX
78726. Circle 124

* Loox Software has introduced a new release of its
object-oriented graphics development tool for X. Loox, the
product, allows developers to rapidly create interactive
graphics for UNIX applications. Loox Version 3.0 includes
a class of ready-to-use dynamic objects and two new classes
of vector objects. Loox Software Inc., 4962 El Camino
Real, Ste. 206, Los Altos, CA 94022. Circle 125

* Vmark Software has announced that its PICK-inspired
uniVerse data management system now has a driver for
Uniface. Developers can use Uniface’s 4GL and develop-
ment tools to construct UniVerse applications. VMark
Software Inc., 30 Speen St., Framingham, MA 01701-
1800. Circle 126

*Networking and communications vendor Optical Data
Systems has increased the bandwidth of its Infinity line of
FDDI hubs. The hubs will now support four dual-attached
FDDI rings for a total throughput of 400 Mb/s. In addi-
tion, the number of FDDI users per chassis has been
increased from 60 to 132. ODS Inc., 1101 E. Arapaho
Road, Richardson, TX 75081. Circle 127

* FTP Software has announced Version 4.0 of its
LANWiatch network analyzer. The new release is designed
to be easier to install, learn and use, and features, for
instance, a mouse-driven interface with pull-down menus.
FTP Software Inc., 2 High St., North Andover, MA
01845-2620. Circle 128

* Need a new keyboard? Key Source International has
introduced the K80-2100 Sun, a Sun-compatible keyboard
that can be customized at the factory. Users may specify
custom keycap colors, legends and key codes with macros.
Key Source International, 2391 American Ave., Hayward,
CA 94545. Circle 129
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nology has introduced a line of

multiprocessor boards for parallel and
embedded systems. The boards will
be based on the Alpha 21064, run-
ning at 200 MHz; the Alpha 21064A,
at 275 MHz; and the Alpha 21066, at
166 MHz.

Alta’s first products will be a group of
what the company calls personal
supercomputers, the PS/Alpha/T-
series. These “supercomputers” will
support up to 16 processors. An entry-
level, two-processor PS/Alpha/T-series
development
$38,500.

The company’s first board-level prod-
uct, meanwhile, is the AT/V64, a 6U
VME board with a single Alpha
21064A-275MHz processor and 16
MB of cache memory. The device
attaches to PCs and Novell Inc. net-
works, as well as DEC, Sun, Hewlett-
Packard Co. and IBM Corp. worksta-
tions through EISA, ISA, SCSI, SBus
and other interfaces. Pricing begins at
$8,900.

Alta Technology Corp.

9500 South 500 W., Ste. 212

Sandy, UT 84070-6655

Circle 130

Mobile Mail Made Easy
Replix Mobile Mail from SoftLinx is

a nomadic mail and fax solution for

system begins at

workers on the go. Once SoftLinx is
installed, users simply copy their
UNIX mail to their laptops before
going on the road. They can then
read, sort and reply to mail without
being connected to their network.
Replix Mobile Mail synchronizes mail
files and sends replies when the net-
work connection is established,
whether locally, over a phone line or
via the Internet. SoftLinx’s product
includes images displayed with
Watermark Image Viewer.

NEW PRODUCTS

Replix Mobile Mail is priced at
$149.

SoftLinx Inc.

234 Littleton Road

Westford, MA 01886

Circle 131

Grand Junction
Shows Full Duplex

Grand Junction Networks has intro-
duced CollisionFree, a full-duplex
capability that can double the band-

width between Fast Ethernet ports on
the company’s FastSwitch Ethernet
switches. CollisionFree allows the
simultaneous transmission and receipt
of packets. The company says that the
CollisionFree option allows its adapter
to support 10-Mb/s switch-to-switch
throughput across unshielded twisted-
pair wires.

Grand Junction products that sup-
port CollisionFree include the compa-
nv’s workstation FastSwitch offerings

Remanufcctured SPARC 1 » SPARC 1+ » SPARC 2 « IPC ¢ IPX o

Save more than

Original list price: Model 41
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LEASE*RENTeeSELLeTRADE
Rave Computer Association, Inc.

36960 Metro Court
Sterling Heights, MI 48312
Fax: (810) 939-7431
E-Mail: gold @ rave.com
1-800-966-RAVE
(1-800-966-7283)

Sun is a registered trademark of Sun Microsystems, Inc.

* IPC » IPX » 630 MP » 670 MP * 690 MP ¢« SPARC 1

Factory Remanufactured Sun Products:
SPARC 1, SPARC 1+, SPARC 2, SPARC 10,
, IPC, IPX, 630 MP, 670 MP, 690 MP

THE ULTIMATE
'\ SOLUTION

remanufactured

Look for the
remanufactured
label. Rebuilt and guaranteed by Sun.

Save more than

50% OFF SPARC 10 | 60% OFF SPARC 2

RMF-S§10GX-41-32-P46
Other configurations and terms available.
(* Based on 36 month lease)

S
&%
\f
Sun Microsystems

~ Computer Corporation

Remanufactured

Products Reseller

Circle No. 25 on Inquiry Card
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and its FastNIC 100 EISA product for
EISA-based PCs. Owners of the work-
station products may upgrade to
CollisionFree for $400, while the
EISA product owners can get the same
option for $50.

Grand Junction Networks Inc.

47281 Bayside Pkwy.

Fremont, CA 94538

Circle 132

Cray Shares Its
Knowledge

Cray Research has made available its
CraySoft LibSci Numerical Library of

more than 1,200 mathematical and |

scientific software subroutines for
SPARC Solaris-based computer sys-
tems. The Library can be used on
both single-processor and parallel sys-
tems.

Pricing is $1,695 for SPARC systems
running Solaris 2.3, and $2,495 for a
“performance pack,” which includes
the CraySoft FORTRAN 90 Program-
ming environment for SPARC work-
stations and servers.

Cray Research Inc.

655A Lone Oak Drive

Eagan, MN 55121

Circle 133

Windows-to-UNIX
Software

The MultiView Desktop, JSB’s
Windows-to-UNIX integration and
terminal-emulation package, has been
upgraded and released as Version 4.0.

The product’s new release resides on a
Windows PC and emulates UNIX
consoles from AT&T, Interactive
UNIX, The Santa Cruz Operation
Inc., Solaris, UnixWare and X/Open.

72

NEW PRODUCT.

It also emulates such text terminals as
Digital Equipment Corp.’s VT100,
VT220 and VT241, as well as Wyse
Technology Inc.’s Wyse 60.

The MultiView supplies its connec-
tivity by supporting TCP/IP, Novell
Inc.’s IPX/SPX, DECnet, NetBIOS
and general serial and modem links. It
also comes with a variety of aids for
navigating through connections to
remote UNIX hosts. Pricing for a sin-
gle-user license is $295.

JSB Corp.

108 Whispering Pines Drive

Ste. 115

Scotts Valley, CA 95066-4785

Circle 134

Unattended Folding for
Plotter

Japan Digital Laboratory’s 4000E
Engineering Document Plotter is now
compatible with the Printfold Model
3000-CF On-Line Automatic Large

Document Folder. The document
folder automatically activates when the
plotter outputs a D- or E-size plot.
The folder senses the plot size and
adjusts itself to fold the plot into an
8%-by-11 inch or 9-by-12 inch packet,
then stacks it with the title block out.
When the print flow stops, the docu-
ment folder shuts down and reactivates
upon the next plot’s output.

The Model 3000-CF Printfold is
manufactured by the Printfold Co.
and costs $42,500. The JDL 4000E
Engineering Document Plotter costs
$38,900.

Japan Digital Laboratory Co. Ltd.

4770 Calle Quetzal

Camarillo, CA 93012

Circle 135

Network Storage
Controllers

Symmetrical Technologies has intro-

duced SPANControl and SPANStor,

SUNEXPERT Magazine November 1994

two network storage controllers
designed to reduce the cost and com-
plexity of adding data storage devices
to client/server computing environ-
ments. The SPAN product family
allows users to expand network storage
capacity with magnetic disk, CD-
ROM or optical disk devices. The
need for software drivers is eliminated
and installation time is reportedly as
little as 15 minutes.

SPANControl is an embedded
board-level controller that includes a
high-performance CPU and up to 32

MB of RAM as well as task manager
and firmware modules. SPANStor is a
stand-alone, plug-and-play storage
controller that includes a SPAN-
Control printed circuit board, enclo-
sure and appropriate SCSI devices.

The SPAN family’s sophisticated
protocol-handling and file-system inte-
gration make the extra storage com-
pletely transparent even in heteroge-
neous network environments, includ-
ing mixed-vendor UNIX platforms.
Pricing starts at $2,399, with volume
discounts and special configuration
prices available.

Symmetrical Technologies Inc.

600 Herndon Pkwy.

Herndon, VA 22070

Circle 136

CORRECTION

The correct price for Source Code
Manager (SunExpert, September,
Page 61) is $795 for a single
user, $3,295 for five users and
$5,995 for 10. A 50-user CPU
license is $25,000; 100-user,
$40,000.
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The SunExpert Market offers a selection of low-cost advertising vehicles with results-oriented appeal.

PRODUCT SHOWCASE ¢« MARKETPLACE ¢ CLASSIFIED

ATTENTION READERS/BUYERS:

For more information on the products/services advertised in this section, please circle
the appropriate reader service numbers on the reader inquiry card.

ATTENTION ADVERTISERS:

To advertise your product/service in the next issue or for more information,
please call Carol Flanagan at

(617) 738-3402

Email: carolf@cpg.com

PRODUCT SHOWCASE
BW-MultiConneect

for Solaris

Turns your Sun into a NetWare
server for DOS & Windows clients.

For F REE |
30-day | g
evaluation ‘W hiteside
Software~
call
(919) Let’s Connect!” g
831—8989

!

“ W¢

Trademarks are the property of their respective owners.

Tel: (919) 831-8989, Fax: (919) 831-8990. ©1994 Beame & Whiteside Software, Inc. (060P)
= = = = On The Info Hwy. With Carl & Fred ™ byW— -

0 EXOC

" Expert Object Corp.
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PRODU SHOWCASE

Only $399!

Fast
* Precise
* Friendly

Magic * RGB/CMYK

Inkwell”

For SPARC with Solaris 2.3

List S1795
Offer Ends Soon!

Designed exclusively for Sun workstations
the Magic Inkwell is the world’s best image
compositing and photo retouching software package:
Call TODAY 716-855-0295 or fax 716-855-0299
for your free 10 day evaluation CD-ROM.
ISTR, Inc.

360 Delaware Ave. #300
Buffalo, NY 14202-1601

Attention:
IBM®, HP®, Sun®, Digital®, and
Apple® Users!!!
Virtual Circuits, Inc. announces
the Monitor Plus+ Replacement Program™

Your monitors are based on Sony® technology... why not
use a Sony Multiscan® monitor? One monitor for your
multi-vendor environment!

Sony quality is well known and readily accepted by end
users as a replacement for their existing IBM, HP, Sun,
Digital, and Apple monitors.

Why not use the real thing?

Call your Virtual Circuits representative today
at 1-800-536-3900 for further details! We offer trade-in credits!

I/TRETUAL : SONY

Sony, Trnron, Mullscan, and Super Fine Pich are trademarks of Sony
GROUP

All registered trademarks belong 1o their respective companies.

2944 Waterview Drive * Rochester Hills, MI 48309 « (810) 853-6000 « FAX: (810) 852-8087
An authorized SON'Y. warranty repair facility.

Circle No. 302 on Inquiry Card

"""" “XRT/graph is a widget no serious
developer should be without.”
“XRT/3d can't be beat.”
The X Journal

If you're serious about building the best
possible Motif applications, you need
the power of XRT widgets.

XRT/graph displays data in
virtually any type of 2-D graph or
chart. It has hundreds of features
including time-axis, lightning-fast
updates, and a graph-builder tool.

XRT/3d displays 3-D data in
surface plots, contour graphs and
bar charts.

And the new multi-purpose
XRT/table gives you incredible
flexibility for displaying and editing
tabular text information.

All XRT widgets are highly-
interactive, generate PostScript output,
and use the standard XvMotif API, so
they're easy to learn and integrate with
popular GUI builder tools. And there’s
never any run-time or royalty fees
when you distribute your applications
to end-users.

Find out why thousands of
X developers have chosen XRT
widgets. Call today for information or
a free evaluation kit.

FREE 30-DAY EVALUATION
(800) 663-4723

Ki GROUP

(416) 594-1026 Fax (416) 594-1919
info@klg.com

XRT/ is a registered trademork and XRT/graph, XRT/3d and
XRT/table are trodemarks of KL Group Inc.

Circle No. 303 on Inquiry Card

The Only Thing Big About
Qualstar’s New 3418
9-Track Tape Drives Are...

And The
Obvious Benefits

® Table-top or
Rack-Mounting

¢ Handles Virtually

The Impressive
Features

e Only 5% High

e Quad Density *800,
1600, 3200, 6250 BPI

» Up to 780 KBPS
* Weighs Under 64 Lbs

e AS/400 & RISC/6000
Compatible

e SCSI-2 Interface

Any 9-Track Tape
e Dual Speed
® High Job Throughput
e Low Shipping Costs
* High Reliablity

e No Field Adjustment
*800 BPI NRZI Read Only

[JURLSTAR,

6709 Independence Ave, Canoga Park, CA 91303
FAX: (818) 592-0116 * (818) 592-0061

Circle No. 304 on Inquiry Card

Circle No. 305 on Inquiry Card




PRODUCT SHOWCASE

& Terminators!!

e~

SCSI Cables

S
‘\‘\jh?g?

BB150 Adapter '

WideBMm SCS| Il Adapto

CS Electronics is proud to be the leader in PREMIUM SCSI cables for
workstations from: SUN — DEC — IBM - H/P - SGI - APOLLO - etc.
NOW!! WIDE & FAST SCSI Cables and Terminators.

Molded SCSI cables can be “private-labeled” with your company’s
logo. SCSI TERMINATORS - all styles including: Passive, Active,
Differential and the latest in SCSI terminators — “FPT” Forced
Perfect Termination. Internal “Shoebox” cables — for any
subsystem enclosure, including Centronics, DB50, Micro-D 50, or

CALL FOR A BROCHURE AND PRICING!!!

CS Electronics
1342 Bell Ave., Tustin, CA 92680

(714) 259-9100

—HLECTROMITS—
=NA—=

SBus A/D + D/A

HIGH SPEED DATA ACQUISITION AND
CONTROL IN A SINGLE SBUS SLOT

* 16 channel 14-bit 166Khz A/D

* 4 channel 18-bit D/A

* Automatic data sampling with software programmable
internal time base.

* Isolated analog section for instrumentation grade precision.

* Driver and sample user programs included.

analyx

SYSTEMS

ANALYX SYSTEMS, INC.
475 Yampa Way, Fremont, CA 94539 ¢ (510) 656-8017

Circle No. 306 on Inquiry Card

SOLARIS 2.4 LAPTOP

DX4-75MHz,
10.5” Active
Color Screen

520MB HDD,
32MB RAM

SiO Technology introduces the FT-500 — the only laptop certified
with Solaris 2.4 to have 32MB of RAM, a 10.5” active color screen,
520MB hard drive, 4 hours of battery life and full ethernet and
modern support. Each system comes with Solaris x86 V2.4 fully

installed and supported.
SOler'S‘ SiO Technology

380 Lafayette Street

New York, NY 10003

Fax: (212) 473-3717

e-mail: sales@siotech.com
For information call:

COMPATIBLE (212) 473-6910

Circle No. 307 on Inquiry Card
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PRODUCT SHOWCASE

Sun workstations,
: - subsystems, servers,
KM 1993 Ences iy and parts

Apr May Jun

Good prices, tested equipment,
Surface .

same day shipping. To buy or
sell your Sun call us.

1-800-253-5764
Steve Johnston
Equipment Sales
20% 2%;%
2%
Market Share
L0 o _\"t_
LY |, e VA POS
Bt

,,,,“'I'//l 4
n,_//lﬂlf

..............

” L0 05 0.0 n 1.0 { Local (206) 869-9354
Fax (206) 869-2345
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BUY, SELL and TRADE | Oslect drlente‘?gfphlcsA Development

EVERYTHING UNDER THE For UNIX

Sun

microsystems
% SPARC workstations
% SPARC servers
* SUN-3 series equipment
#* SUN disk, tape & add-in memories

New Version!

Trade in your DEC, ||, N%deft’_tt_o b“]}“lPXI LOOX 3.0 Offers You:
DG or other hardware. | |-8r98 QuUantiies oL Ira's LOOXLib™ LOOXMaker™
and ELC S m Vector Objects and Charts u User-Friendly Graphic Editor
:%?gp‘:r#g CEtg)nno?FlﬂE::?qg/ns :Er?i?r?arg})ensFe%?ﬁres
We also offer the best deals on = ElStomizaie Objeat hteraction & BosiSenor Outpt
DEC and Data General systems. el G L) L

U SECURITY COMPUTER SALES, INC. .
cg& RI}',L 622 Rossmor Bullding No Runtime or Royalty Fees!

500 No. Robert Street . .
St. Paul, MN 55101 For More Information or a FREE 30-Day Evaluation

Call Now 1-800-684-L00X

g ”“‘%Mm

Main #: FAX: 4962 EI Camino Real m Suite 206 ® Los Altos, CA 94022
‘ \ T . 0 i ; <
| (612)227-5603 ) (612) 223-5524 | B s oons on extrasat o0 st . So?ﬁﬁe
Circle No. 311 on Inquiry Card Circle No. 313 on Inquiry Card
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PRODUCT SHOWCASE

POSITION OFFERED:
Senior Technical Consulting

Will consult and advise project team for
development of service order management system.
Will provide systems analysis and programming
help and trouble shooting. Will utilize UNIX
operating system, OS/2 presentation manager
software, C++ object oriented programming
language, Sybase relational database management
system, and TCP/IP, a communication protocol in
a client server application. Will also utilize C &
C++ (originally C more recently C++). In the
Colorado Springs, Colorado area.
MINIMUM REQUIREMENTS: 4 years
experience in job offered or in related occupation.
Must have legal authority to work in the U.S.
HOURS AND SALARY: 8:00 A M. — 5:00 P.M.
Mon. - Fri. - $40.00/hr.
Attn: Jim Shimada
Colorado Department of Labor and Employment
600 Grant Street, Suite 900
Denver, Colorado 80203
Refer to Job Order No.: CO4390079

Send resume to the abhove address

HUGE Collection of
FORTRAN Source Code

Only $99.95!

* Bessel functions, error functions,
and over 440 other mathematical
routines...over 5MB source code

* 600+ pages of documentation

* Royalty free distribution

* Available for Sun, DOS, or Mac

* Unlimited FREE technical support

* Money-back guarantee

Call 1-800-252-6479

Language Systems ¢ PO Box 140 e Sterling, VA 20167
(703) 478-0181 » (703) 689-9593 FAX

Circle No. 314 on Inquiry Card

WANTED TO BUY

SUN
Cash Paid Now

SPARCstation 20, 10,5, 2, 1, ELC, SLC, IPX, IPC
SPARCserver 600, 1000, 2000
Monitor e Disks e Tapes e Printers ¢ Spares
Special Year-End Sale Off-Lease
And Refurbished Systems From Our
$1,000,000 Inventory
CALL NOW FOR QUOTE
BUY... SELL ... LEASE ... UPGRADE

ﬁTAES E

-

(714) 632-6986

FAX (714) 632-9248

Circle No. 315 on Inquiry Card

E.L.l. SYSTEMS, inc.

139 Hampshire Street 800-447+1156

Cambridge MA 02139 ] 6175471113
M A s Fax: 617354+1417

N_LIE_/ W nemsreng ssocison EMail:eli@world.std.com

IN STOCK

REFURBISHED AND NEW SUN EQUIPMENT AND PERIPHERALS
SPARC 10S, SPARC CLASSICS, IPXs, LXs, SPARC 1, 1+, 2S, EXTERNAL
DISK DRIVES, FRAME BUFFERS, 16", 19" SONY COLOR MONITORS, 1, 4, 16,
AND 64MB SIMMS LARGE INVENTORY OF SPARC AND REPLACEMENT PARTS
ELI SYSTEMS PROVIDES:
* CONSISTENTLY COMPETITIVE PRICES

* SYSTEMS CUSTOM CONFIGURED
* KNOWLEDGEABLE TECHNICAL AND SALES STAFF

CALL TODAY FOR GSA PRICING

This is only a partial list of our extensive inventory
90 DAY UNCONDITIONAL WARRANTY

EXPORT SPECIALIST
WE ARE ALSO STOCKING DEALERS IN DEC EQUIPMENT

AUTHORIZED LERATRONIX DEALER.
WE BUY SURPLUS HARDWARE.

Circle No. 316 on Inquiry Card

Repair Center

EXABYTE: EXB-8200 /8500
$450./ $550. ONE DAY Repair
or Overnite Exchange !

Sun Microsys: Module, Disk & Tape Dr
Repair, Exchange, Spare Parts & Upgra.

WEX Call: (916) 635-9340
Fax: (916) 635-9485

West Coast Computer Exchange, Inc.

Circle No. 317 on Inquiry Card
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PRODUCT SHOWCASE

Divingson
AFFORDABLE REMOTE ACCESS SOLUTIONS...
PORTMASTER AND IRX COMMUNICATION SERVERS!

Dial-up & low-cost leased line router & terminal server...
PORTMASTER: Dial-up internetworking, remote user access, LOWEST COST PER PORT! TCP/IP &

IPX/SPX AUI/BNC/10B-T/, SNMP, GUI, PING, TELNET, RLOGIN, TRACE, RIP, SYSLOG, HOST
DEVICE EMULATION, DNS, SECURITY, SLIP, PPP, UDP, ARP, LOAD BALANCING & MORE....

CONTROL MULTIPLE
SPARCS WITH 1

KEYBOARD, MONITOR
& MOUSE!

e Control up to 64
SPARCS with 1 switch!

* Keyboard type 4 & 5

tible.
CUSTOM GUI FOR IBM RS/6000 & SUN & HP9000 as well as PC/DOS ;0”“;; ocsonce sim.
eKe S
PM-2E-10: $2,290.00 (10 PORT) PM-2E-20: $2,800.00 (20 PORT) 5 sditr L SOARES
PM-2E-30: $3,187.00 (30 PORT) 100% of the time! ML i
IRX-111 One High Speed & One Low Speed .........cccevviiiiiaiienieriiiaiens $2,035.00 oC N Seroll el 5 o
Leased Line To T1, Built In Dial Back-up! N 521&1,)22 ’ .....—'-—-—-—
B 114 FOLIE FlIgN SPBOM - corcsnuvariaisssnssssivississississsnssavassossons sssssosissmsssgesnisn $2,762.00 i N
NEW! IRX-211 Firewall RoUter (SPECIAL!L).........vovoooooooooooooeooeereeeerees $2.716.00 e il  FREE CATALOG!
Dual Ethernets, 1 WAN each SPARC. call toll free:
us 800-742-8324
——————— Canada 800-626-7801

TR W
——=—=—=— NETWORK TECHNOLOGIES INC

1275 Danner Drive, Aurora, OH 44202
216-562-7070 ® FAX: 216-562-1999

Circle No. 320 on Inquiry Card

Qe cALL: SOLUNET, INC.
1591 Robert J. Conlan Blvd., Suite 100, Palm Bay, FL 32905
TOLL FREE: 1-800-795-2814 FAX: (407) 676-0809

INTERNET: p00668@psilink.com

Circle No. 318 on Inquiry Card

LOS ANGELES e CAMBRIDGE
ATLANTA » SEATTLE « NEW YORK

Sun Microsystems
SPECIALS

S207X1-50-32-P46................ New  $10,900.00
S10GX40-32-P43.................. New § 7,800.00

Computer Technology
iew Editor’s Choi

ADIC VLS with
DallasTools Software 4175816 oo, Used $ 1,750.00

TX1 raphics ........ccccooeeeeesrrere. Unused § 795.00
365-1168 20" greyscale ........ New § 895.00
365-1316 17" Sun Sony colorNew ~ §  950.00
365-1324 20" Sun Sony color New ~ $ 2,100.00
*Call for all of your Sun and DEC needs

*We purchase excess and obsolete inventory
*All trade-in equipment welcome

@

Intelligent Integrated Systems, Inc.
95 Fairmount Street
Fitchburg, MA 01420

Telephone: (603) 529-7880
Fax: (603) 529-7884

e SAN FRANCISCO * MILPITAS
e Upto 110 GB
® Utilizes EXB 8505

s U N ® Dual Drives

AN D o N LY s U N ! ! o 3 Minute Restaresﬂ»w Amlable@
THE CONCORDE GROUP LTD

* Largest Independent Sun Reseller
* Million $$ Spare Parts Inventory
* 120 Day Warranty - All Sun Equipment

(12 month extended warranty available)
* 100% Guaranteed Satisfaction
* Lowest Prices
e Immediate Delivery

LEASE-RENT
BUY-TRADE

AREAS NATIONWIDE
TO SERVE YOU!

1-800-786-5898

LOS GATOS e IRVINE  LONDON
SAN DIEGO » NEW YORK e CHICAGO

® 4mm, 8mm, Optical
and QIC Formats

DALLAST OVN E
Tel: 603-647-8168
Fax: 603-624-2466

Circle No. 322 on Inquiry Card

LARGE SAVINGS ON
RerursBisHep SUN/HP

SPARC WORKSTATIONS

HP 3000/HP 9000

SERVERS

SONY MONITORS

PARTS (DEPOT REPAIR)

XES (VERSATEC) PLOTTERS

_ﬁ 1-800-566-4SUN
g?gﬁ%TEE_CONNEC"ON — 101 FIRST STREET

1-800-566-4786 (@D = o im0
W v

PHONE: 315-724-2209

Circle No. 321 on Inquiry Card

FAX: 315-724-0794

* SAN FRANCISCO  HONOLULU

+ 180 DAY WARRANTY ¢ LARGE INVENTORY ¢ FAST DELIVERY ¢« DEPOT REPAIR ¢

Circle No. 323 on Inquiry Card
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PRODUCT SHOWCASE

(poSrmEListarce N\ | \WORLD WIDE
TECHNOLOGY
EXCHANGE

® Sun Microsystems
® HP/Apollo = Silicon Graphics

* Workstations/Servers/Peripherals

$5TX1-85-32-P46  $9,500

ill te Most Robisst, Conepiaeible, & * Lowest Prices/Extended Warranties ¢ New Hardware * Best Pricing
Expandable SPARC Portable Available” * Will purchase all excess hardware +We Buy Used Hardware
¢ Uses SUN Motherboard & SUN OS/Solaris 3198 Cains Hill Place
* Up to 80 MHz & 80 MIPS Performance Suite 230
* Up to 2.1 GB Internal Hard Disk uite 3 Call John Blake
* Includes S-Bus Expansion & 3.5” Floppy Disk Atlanta, Georgia 30305 9201 E. Bloomington Freeway, Suite BB
"B T W Tel. 404-365-7746  Fax: 404-365-7748 Bloomington, MN 55420
ORAN_GF Compuserve Address: 73322,1023 (612) 885-9800 (800) 927-7474
\ 931 T ey 60” — Internet Address: Internet: 73322.1023@Compuserve.com Fax (612) 885-0321
Circle No. 324 on Inquiry Card Circle No. 326 on Inquiry Card Circle No. 327 on Inquiry Card
BUY ¢ SELL ¢ TRADE EXABYTE Includes Upgrade [l
SUN MICROSYSTEMS .
C.SPI “ REPAIR and Cleaning at g
COMPUTER SYSTEMS AND PARTS, INC. e “ $425 NO Extra Cost!
BUYING: Your Surplus Sun Equipment p\
SELLING: Sun Workstations q.ﬁ
SPARC Servers .
Sun - 4 Equipment EXABYTE, SCSI Tape Drive =FAST SCSI-2 Disks
Sun - Monitors EXB 8200, 8mm 23GB $ 1,150 MAXTOR 35Inch 245MB $ 395
Sun - Memory Boards . EXB 8500, 8mm 50GB $ 2,150 FUJITSU 35Inch 520MB $ 625
Other Peripherals and Hard Drives We Do DAT! DIGITAL  35Inch 16GB § 825
Trade in your current Sun or DEC equipment Wangdat 8GB $ 975 DIGITAL 35Inch 21GB $ 1,345
D/élcsz‘});zg: :Il:dd :flllifl;; 251 . Hewlett Packard 8GB $ 1,395  DIGITAL 525Inch 3.5GB § 2,225
T&- 63 -898- 151 = === Call (916) 362-1239
Ll Pl g7 M= — — - =— [AX(916) 362:2419
COMPUTER SysTEMS AND Parrs, INC. e 9300 Tech Center Drive Sacramento, California 95826
17925 Jaguar Path, Lakeville, MN 55044 = 2

- " Circle No. 328 on Inquiry Card
Circle No. 325 on Inquiry Card

r NN BN NN RN SN DN DN DN G S SN SN NN BN N SN S S B S . — 1
LIST | M.C.LI. |
RENTAL ! THE MEMORY PEOPLE™ |
campaign to buyers in the | — Lifetime Warranty I
; HP/APOLLO SUN MICROSYSTEMS

Sun/UNIX Client/Server | b s it S 10 I
Market. | C(P‘{QILVI&I\)ISE  MODELS IPX/ELC, |
SunExpert subscribers can be | EXTREME T S 315, 20 Y e (1la1s e |
selected across a broad | POWER SERIES 3000 SERIES 630, 670, 690MP |
SpeCtrum of applications I PERSONAL SERIES MODELS 8x75, 9x7, 9x7LX SERIES l
through our list rental program.
e | CALL 1-800-247-MCll s |
Debby Moore, Circulation Manager [ M :

¢ emory Card International, Inc. |
for more details | I;1’01 W. Crescent Ave. #F ’ |
(617) 738-3420 714-502-9085 Anaheim, CA 92801 714-502-9361

Call the above listed telephone number Circle No. 329 on Inquiry Card
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WAt Bebionie,

We Finally Figured Out What Wabi Means.

Wabi

Number of compatible
applications you can run Thousands 13?
Networking capability Yes — supports Not yet

NetWare, LAN

Manager, Banyan

VINES, TCP/IP
Number of UNIX platforms |  Sun, HP, IBM, 3?
you can run them on Digital, and SGI
Availability Shipping On & Off
Microsoft Windows 3.1 and
MS-DOS 6.21 included Pre-installed No

Everybody needs somebody to look up to — if you're looking to run
Microsoft Windows™ and MS-DOS®-based applications on your UNIX
workstation, you'll look up to SoftWindows™.

Only SoftWindows provides complete Microsoft Windows and
MS-DOS compatibility for thousands of applications, across a range of
UNIX platforms. Plus access to PC networks, printers, modems, file servers
and support for PC (D-ROMs. The best part is you don’t have to grow up to
be like Insignia — SoftWindows is shipping today! Call us about our free
evaluation program: 508-682-7600.

MICROSOFT

i Insignia Solutions®

Insignia Solutions Inc., 6 Campanelli Drive, Andover, MA 01810

©1994 Insignia Solutions Inc. Insignio and Insignia Solutions are registered trademarks of Insignia Solutions Inc. Microsoft and MS-DOS are registered trademarks and Windows and the Windows logo are trademarks of Microsoft Corporation

SoftWindows is o trademark used under license. Al other product names are trademarks o registered trademarks of their respective holders.
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RAVRILABLE 24 HOURS

BOX HILL INTRODUCES THE

Configure a modular
storage solution
to ensure continuous,
24-hour availability
to your data.

The Flexibility of a Modular Chassis

m Hot-swap all components, including
power supplies and fans, without
powering down the entire system

® Build, grow and

configure an ideal

storage system,

module by module

m Interlocking legs

for simple

horizontal or

vertical stacking

m Desktop use or mount in standard
19" or 24" rack

® Front panel on/off and SCSI address
switches, barcodes, optional lock and
drive indicators for easy maintenance

[ T

¥

v

s
i
gz

A Wide Choice of Components

m Drive options: 5.25" and 3.5"
fast-narrow or fast-wide
SCSI-2 disk drives

m Disk Storage: 400 MB up to the
new 10.8 GB disk drive

® Tape backup: 150 MB QIC,
4mm, 8mm, up to the new
20 GB Digital Linear Tape drive

® Tape media changers: 24 to 48 GB

m Optical storage: 600 MB up to the
new 2 GB multifunction drive

® The RAID Box 530: R.A.L.D. level O, 3,
or 5: dual-porting, dual controllers,
hot-sparing and Super-Fast Cache:
4 GB to 216 GB

m Cost-effective MB per dollar

BoxHill

SYSTEMS CORPORATION
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Full Compatibility

and Support

®m Compatible with all
major UNIX
platforms,
including: Sun,
HP9000 700 or 800,
IBM RS/6000, NEC,
SGI, NCR, DEC Alpha, and
Cray CS6400

m Compatible with
Novell servers

® Legendary technical
support: 24 hours a
day, 7 days a week

EASY TO MAINTAIN

STACKABLE

HIGH-AVAILABILITY STORAGE MANAGEMENT SOLUTIONS AND NETWORK BACKUP PRODUCTS

161 Avenue of the Americas, New York, New York 10013 Tel: 212/989-4455 or 800/727-3863 Fax: 21%/989-6817 Email: sales@boxhill.com

All products mentioned herein are trademarks of their respective owners

Circle No. 8 on Inquiry Card
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