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The Evolution of Nomadic Computing 

The evolution began with SPARCbook 1, the world's 
first notebook workstation-light enough to carry 
comfortably and small enough to fit in a briefcase 
while packing the power of today's most popular 
desktop workstations. 

The evolution continues with SPARCbook TIT, 
featuring new display technology, workstation-class 
disk capacity and Tadpole's Nomadic Computing 
Environment-NCE:r,i 

Engineered for portable corporate computing, 
SPARCbook TIT offers an active matrix TIT color 
display, and a choice of internal disk options for up to 
360 MB formatted disk space. Now you can have a 
workstation-quality display and desktop disk capacity 
in a portable environment. 

Full woi·kstation connectivity is standard on every 
SPARCbook. With built-in modem, networking and 
communications capabilities bundled with the Solaris 
Operating Environment, SPARCbook offers work­
station functionality on the road. 

Tadpole~ Nomadic Computing Environment-NC£fM 

makes portable workstation computing a reality. 
Seamlessly integrated into the Solaris® Operating 
Environment, the Nomadic Computing Environ­
ment adds new features and tools for the portable 
computer user. 

With NCE, communications are simple, using 
modem-based network support, portable electronic 

mail and fax facilities. 
,\oll' a1•ailable from 

♦Sun&l»-ess 
Power interruptions and 
systems reboots aren't a 
problem with the 

PROCESSOR 25 MHz SPARC IU and FPU 
Rated at 18 MIPS/12.6 SPECmarks 

DRAM 8, 16 or 32 MB 

INTERNAL STORAGE One or two 180 MB (formatted) hard drives 
Floppy drive with 180 MB models 

DISPIAY 640 x 480 color active matrix TFT LCD, 
passive color or grny scale LCD 
External VGA and Super VGA support 

COMMUNICATION Ethernet and 2400 baud modem with 9600 baud 
SendFax; external 9600 baud modem support 

BATrERY Removeable, rechargeable NiCad 

KEYBOARD/MOUSE 82 full-size keys, including integral MouseK.ey 
and 12 function keys 
External mouse and keyboard support 

DIMENSIONS/WEIGHT ll.8 "x8.5"x l.9"/6.8pounds 

BUNDLED SOFIWARE Solaris 1.0.1 SPARCbook Version B (Sun0S1"" 4.1.2) 
with Xl I/NeWS server, OpenWmdowsTM V3 with 
DeskSei"' V3 , OPEN LOOK1"-"GUI, ONcn•; 
NFS® and NCETM 

OPTIONAL SOFIWARE SoftPC MS-DOS emulation 

automatic Save and Resume,rn allowing quick start­
ups and power-downs, while protecting against file 
corruption if the power supply is interrupted. 

We make our OS Lite-SPARCbook OS Lite-a user­
configurable option on the SPARCbook providing 
the necessary elements of the operating system 
condensed into 38 MB of disk space, leaving you 
more room for your applications. SPARCbook OS 
Lite also includes Open Windows V3, DeskSet V3 
andNCE. 

We don't take your prnductivity lightly. Helping you get 
the most out of your SPARCbook is the motivating 
force behind our service and support program. We'll 
keep your SPARCbook up and running with free 
software updates and toll-free technical support for 
90 days, and 24-hour hardware repair service free for 
one year. · 

Find out more about SPARCbook today. Fax us at 
512-219-2222, or call: 

800-232-6656 

THE PORTABLE WORKSTATION COMPANY 

T A D p 0 L E 
SP.\RCbook is a tradem;1rk of SPARC International Inc, licensed exdusively to Tadpole Technolob'Y Inc. Save and Resume and :---:om;1<llc Computing Em·ironmcnr .1re trademarks of Tadpole Technology. 

Cener.il i\"otice: Some of the product 1rnmc, u,;cd herein are used fo r identification purposes only and are trademarks of their respective comp:mie<;. Copyright © 1992 by Tadpole Technology Inc. 
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Weve kept an eye on Slills performance 
for years. Now you can, too. 

With HP GlancePlus, 
you can easily detect trouble 
on your workstations. 
Our new performance tool for 
Sun SPARCstations lets you sleuth 
out and resolve problems on your 
system. In many cases, before 
problems come home to haunt you. 

With the ease of a true professional, 
HP GlancePlus performance 
management software helps you 
monitor system activity and pin­
point bottlenecks. 

The system utilization overview 
guides you to diagnostic details 
for quick, confident responses. 
On-line help, with data interpreta­
tion, lets you do a better job, faster. 
Without getting lost in masses of 
low priority data, you see exactly 
how work loads are affecting users. 

To create HP GlancePlus, we drew 
on our broad experience develop­
ing quality performance software. 
You'll soon meet a whole family 
of HP software products designed 
specifically for the Sun environ-

Circle No. 21 on Inquiry Card 

ment. Available with full HP 
support. At very affordable prices. 

Call us at 1-800-237-3990 for more 
details about our free 30-day trial. 
The sooner you call, the sooner 
you'll get the inside story on Sun. 

HP makes your Sun work better. 

Ff,~ HEWLETT 
ii.:~ PACKARD 

1992 Hewlett-Packard Company 
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SPARC cards supplied by Aurora Technologies Inc. 
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Welcome to the Club 
The SPARC shopping club, that is. Have we got a deal-toot, 

toot-for you today. What would you pay for a 50-MHz, 59-
MIPS CPU? No, not $8,000. Try 16 MB of memory? Not 

$7,000. How about a 207-MB, 10-MB/s 
SCSI disk? Not even $6,000. Throw in a 
1,024-by-768 15-inch monitor. Would 
you pay $5,000? You say you want 
Ethernet? OK, $4,750, but we're not 
done yet. Remember folks, this is not a 
clone. It's the real thing. Comes in a box 
with a purple company logo. A classic 
with an 8-bit audio port and SBus 
expansion possibilities. If you're on the 

line, you get the street price of just $4,295. That's right, under 
$4,300. And for a 12-pack, the price is just $3,995 . 

Most of this month's News section is devoted to hardware, 
including Sun's November product blitz-the SPARCclassic and 
SPARCstation LX for the desktop, and the SPARCcenter 2000, 
a mainframe-class multiprocessor once known as Dragon. The 
Classic, according to Sun, will unseat some high-end PCs, while 
the $7,995 LX, with its GXplus graphics accelerator and 424-
MB disk drive, will find a home as an entry-level graphics 
workstation. Sun hopes the SPARCcenter will attract MIS­
oriented accounts, as well as compute-intensive technical users. 
The blitz is a high-low combination aimed squarely at 
commercial computing. All of the new boxes run yet another 
release of Solaris. In fact, the Classic and LX ship with 2.1, the 
same OS that will be required for Model 52 and 54 SPARC 10s. 
We'll have more on Solaris 2.X next month. Meanwhile, you'll 
need the disks on the Classic and LX just to keep a local OS. (Is 
that a cost-effective use of the net?) 
An interesting feature of the SPARCcenter 2000 is the absence 

of a feature. Venerable VME is gone. All expansion must be 
SCSI or SBus. So, check out our cover story. It's a nitty-gritty 
explanation of the many issues involved in picking an expansion 
chassis. 
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.-Let's face it, buying a used workstation shouldn't be a game of chance. At 
Workstation Technologies we are aware of your concerns and have committed 
resources to provide you with a risk free decision process . 
.-workstation Technologies is an Authorized reseller of factory refurbished worksta­
tions, spares and options from Sun® Microsystems. This means we can consistently 
provide the highest quality hardware at competitive prices. That's why we sell more 
remanufactured workstations than any other reseller. 
.-Don't take chances - call us today: 1-603-890-6700 (East Coast); 
1-408-321-8933 (West Coast). 

♦ 
SunMlcros,..tem, 

.......... Corporation 
RtfurbJ.Shed 

ProdtruRt5.ellrr 

"Committed To The 
Highest Standard" --· --, PIP l ...... W)rkstation 

Technologies 
Corporate Headquarters: BA Industrial Way, Salem, NH 03079 603-890-6700 

Western Regional Office: 1900 McCarthy Boulevard, Sui te 201, Milipitas, CA 95035 408-321-8933 

Sun is a registered trademark of Sun Microsystems Inc 
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The Real 
(Low-End) 
Thing 
Move over, Mac. Step aside, Coke. 

The real thing-at least in the worksta­
tion market- is the SPARCclassic, 
according to its proud parent, Sun 
Microsystems Computer Corp. 

The Classic, which begins shipping 
in volume this month, is "the first 
color workstation priced less than a 
PC-fully configured," claims SMCC. 
(Several SPARC-compatible/clone ven­
dors have serious problems with Sun's 
claim to be "first" in this market, how­
ever.) With a nondiscountable base 
price of $4,495 , the Classic has been 
clocked in SMCC's labs using the 
SunPro SPARCworks compiler at 59 
MIPs and 26.3 SPECint92, says Jeff 
McFadden, director of desktop prod­
uct marketing. Built around the 50-
MHz Texas Instruments Inc. micro­
SPARC, the system features 10-MB/s 
SCSI; a 207-MB disk; a 15-inch, 
1,024-by-768 monitor; a built-in 

Ethernet port; and 8-bit audio. 
At the same November 10 unveiling, 

SMCC also launched its SPARC­
station LX, which, like the Classic, has 
at its heart the microSPARC processor. 
Sun's new entry-level accelerated 
graphics machine sports the same 
MIPS, SPECint92 and floating-point 
(SPECfp92 of 21) ratings as the 
Classic. It ships with a GXplus acceler­
ator; a 424-MB disk; a 16-inch, 1,152-
by-900 monitor; built-in Ethernet and 
ISDN ports; and 16-bit, CD-quality 
audio. The system lists for $7,995, 
with volume discounts available. Sun 
claims that the LX is "the first acceler­
ated graphics workstation under 
$8,000." (Again, the SPARCalike ven­
dors have a bone to pick with Sun over 
its use of the word "first. ") 

Both the Classic and LX sport two 
SBus slots and can be expanded to fea­
ture up to 96 MB of memory, 1.05 
GB of internal disk and up to 22 GB 
of total disk capacity. Both systems will 
ship with Solaris 2.1 , the same OS 
required by the SPARCstation 10 
Models 52 and 54. Rumor has it that 
the machines will run with Solaris l .X, 
but very slowly, at best. 

SMCC isn't billing either the Classic 
or the LX as a replacement system for 
other SPARCstation models in its 
product lineup. For users unable or 
unwilling to make the jump to Solaris 
2.X right now, the existing SPARC­
stations are viable options. But the 
price and performance of the new sys­
tems point to Sun's phasing out of its 

The SPARCc/assic and SPARCstation LX aren't being billed as replacements 
for other SPARCstation models, but are likely to succeed the ELG, !PC and /PX 
over time. 
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ELC, IPC and IPX. SMCC decided 
not to slash prices on these models for 
now but plans instead to take the 
ELC, IPC and IPX off its price list by 
May 1993, says McFadden. 

Sun is hoping to unseat some of the 
high-end PC leaders with the Classic, 
and some of the low-end graphics 
workstation ones with the LX. 
Desktop publishing, CAD and other 
business and "specialist" applications 
are where workstations like the Classic 
can compete realistically against top­
of-the-line PCs, McFadden says. In 
what seems like a contradiction-based 
on numerous reports of Sun's inten­
tions to enter the X-terminal market 
by the second quarter of 1993-SMCC 
also sees the Classic as a competitor to 
color X terminals, McFadden says. 
Where SMCC doesn't see itself com­
peting is in the low-end/midrange PC 
market, where office-automation and 
home-computing applications rule the 
roost, he explains. Interestingly, prior 
to the November launch, quite a num­
ber of SMCC customers were thinking 
and talking of die Classic as "a nice lit­
tle home computer."-mjf 

Meanwhile, Over 
at the Mainframe .. . 

While one hand of Sun Micro­
systems Computer Corp. was showing 
SPARCclassic as its low-end offering, 
the other was displaying SPARCcenter, 
a new and expandable server that can 
support up to 20 SuperSPARC proces­
sors. The resulting system is a main­
frame-like device that Sun says will sell 
into commercial, MIS-oriented 
accounts, as well as to compute-inten­
sive technical users. 

The SPARCcenter 2000 is a tower 
unit hardly larger than the existing 
SPARCserver 600MP. Under the 
hood, however, all bets are off. An 
entry-level system, which would cost 
about $95,000, consists of a single sys­
tem board (with two CPUs) , 4.2 GB 
of disk space and 64 MB of memory. 
Users can expand the system, however, 
by simply sliding in additional system 
boards- up to the total of 20 CPUs-at 
a cost of $18,000 per board and 
$10,000 per SPARC. Moreover, when 
fully configured, the machine would 
support 40 SBus slots, up to 1 terabyte 
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BURSfr-lrllROUGII IN 
SBUS EXPANSION BOX 

TECHNOLOGY. 

SPARCstation 1 O ™ "Limited geographical availability. Call for details. "'$2,395 with optional SCSI and Ethernet. 
Trademarks and registered trademarks are proprietary to their respective manufacturers. 
Artecon operates unaer a policy of Equal Employment Opportunity and is in compliance with Executive Order #11246. as amended. 
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Only Artecon's 
Smart Box™ 
offers you all of 
these features: 
• 6 Slots Per Box 
• Master Compatibility in 

Each Slot 
• Burst Transfer Mode 
• Optional On-board SCSI 

and Ethernet Controller 
• Supports all SBus 

compliant cards 
• Automatic Configuration 
• LED Slot Configuration 

Status 
• Up to 24 Expansion Slots* 
• Support for all SBus-based 

Workstations/Servers 
• OpenWindows ™ GUI 
• One Year On Site 

Warranty ** 
• $1 ,995*** 

1-800-USA-ARTE 

IArteconlQ 
Peripheral Visionaries 

2460 Impala Drive 
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(619) 931-5500. (800) 872-2783 
Fax (619)931-5527 
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of disk and 5 GB of main memory. 
What makes all this possible is the 

operating system-the multiprocessor­
oriented Solaris 2.X SMP/MT-and the 
XDBus. The latter is a CPU-to-memo­
ry link from Xerox PARC. Not a bus in 
the classic computist-sense, the XDBus 
is effectively a tiny packet-switching 
communications network that links the 
CPU to memory, CPU to CPU, and 
system board to system board. 

Because the systems are so new, 
benchmark information remains 
sketchy. However, Sun already has 
some firm SPECmark numbers. In 
terms of integer performance, the four­
processor version of the machine offers 
4,199 SPECint92, and with eight pro­
cessors it offers 7,389 SPECint92. In 
terms of floating-point performance, 
meanwhile, the four-processor version 
offers 5,605 SPECfp92 and for the 
eight-processor machine, 10,096 
SPECfp92. 

Significantly, there is no VME bus in 
the system. System expansion comes via 
the SBus sloes, or it does not come at 
all. This does not really signal a change 
of direction for Sun, since the company 
has been backing away from VME since 
the late 1980s, but it does bring the 
company a step closer to being out of 
VME entirely. Company spokespeople 
say char while Sun will continue to sup­
port its existing VME produces, like the 
600MPs, it will introduce no more new 
VME-based products. 

Sun says the SPARCcenters will be 
sold to commercial accounts that wish 
to slowly migrate away from main­
frames to smaller, less-expensive sys­
tems. To chis end, the company says 
chat it has designed chem to be attrac­
tive to MIS-they are, for instance, said 
to be "fault resistant." Perhaps more 
importantly, though, Sun has also 
moved to change itself-modifying, for 
example, its service and support pro­
grams to meet the needs of commercial 
computing environments that cannot 
survive long periods of downtime. -mjt 

Here Come the 1 Os 
Contrary to the word on the street 

(and a handful of published reports), 
Sun Microsystems Computer Corp. 
stands in good stead with its SPARC­
station 1 Os. The first model, the 30, 
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began shipping on time and in volume 
in September. Due to processor yield 
problems, the Model 41 was shipping 
only in limited volume this fall, but 
Sun is promising volume deliveries this 
month. The multiprocessing Models 
52 and 54 are right on target, accord­
ing to Jeff McFadden, director of desk­
top product marketing, with the 52 
due out in January and the 54 during 
second-quarter 1993. And by and 
large, users seem content with the sys­
tem delivery, performance and support 
they are receiving from SMCC. 

"Once they started coming," says 
Richard Elling, manager of network 
support for engineering administration 
at Auburn University, of the 35 Model 
30s the university had ordered, "they 
came fast and furious. But, of course, 
we would always like chem co ship the 
next day." At press time, Elling had 
received 31 of the Model 30s bur had 
yet to receive the Model 41 or 54 that 
the university has requested. The 30s, 
which are running CAD/CAM/CAE 
software and related development 
tools, "are much easier to work on 
than every other Sun, except perhaps 
the ELC," claims Elling. 

What else do users like about the 
10s? "Performance, performance, per­
formance," responds Jeff Sundin, a 
software engineer with the Sun VAR 
CTR Business Systems Inc., Portland, 
OR. For customers with applications 
like Sundin's-solids modeling, 
database and CAD-speed is of the 
essence. 

Steve Mowbray, computer systems 
manager for the University of 
Manchester's physics department, 
points out another priority for SS 10 
customers: solid 1/0 performance. The 
department is using the 1 Os ro replace 
IPXes to analyze various scientific data. 
While noting that he's not overjoyed 
with SMCC's delivery speeds for the 
two Model 41 s he has on order, he 
adds chat the Model 30, of which he 
has taken delivery, was "easy to install, 
fies seamlessly into the SunOS 4.1.1 
environment, [provides] good CPU 
performance and fast SCSI." 

A couple of 10 customers make note 
of some fairly minor yet annoying 
cabling problems they've encountered 
with the systems. One user says he 
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wishes chat Sun had included an RS-
232 cable with the 10 so that he would 
have been able to access both a and b 
serial ports. Another user at Purdue 
University calls the chicknet port on 
the Model 30 "a kludge." CTR's 
Sundin claims "there are too many 
'optional' cables-i.e., serial splitter, 
AUi/speaker cable, parallel cable-for a 
machine that includes so many stan­
dard items." Sundin also points out 
that the internal hard disks that ship 
with the SSl0s use a completely differ­
ent mounting scheme than do the 
other SPARCstations, and that this 
difference "will make third-party disk 
integration tricky." 

But the biggest problem in the SS 10 
realm remains the elusive Model 41. 
SMCC knew chis summer that the 41 
would be late due to difficulties on 
Texas Instruments lnc.'s part in turn­
ing out 40-MHz SuperSPARC chips 
in volume. To compensate-and to 
make use of a substantial quantity of 
33-MHz SuperSPARCs that TI was 
able to produce-SMCC developed a 
previously unannounced SS 10 Model 
20 machine and made it available up 
until September 30 to Model 41 cus­
tomers as an interim solution. SMCC 
then knocked a couple of thousand 
dollars off of the price of the 41 
upgrade for the Model 20 customers. 
Some 41 customers who opted not ro 
cake shipment of the 20, pleading that 
they didn't understand the monetary 
benefits of the deal, say they feel cheat­
ed. And even some 30 customers, who 
lacer learned of the 20-to-4 l upgrade, 
say they wish they had known about 
chis option, claiming chat it might 
have inspired them to buy Model 41 s 
instead of 30s.-mjf 

E&S Gives Graphics 
to Sun Desktop 

Graphics gurus and picture partisans 
may finally be able to forgive Sun 
Microsystems lnc.-thanks to a new 
product from Evans & Sutherland 
Computer Corp. in Sale Lake City. 

Relations between the graphics com­
munity and Sun have never been 
good-and they've been downright 
strained since Sun's well-publicized 
departure from the high-end imaging 
market, not to mention ill-timed and 



To understand how C programmers feel about 
CodeCenter, try taking away this guy's Harley. 

There's a sure-fire way to get a UNIX® C software engineer to use CodeCenter,™ formerly Saber-C. It's called 
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impolitic public statements by high­
placed Sun officers to rhe effect chat 
graphics specialists would be better off 
working on video games. 

Now, however, there's a detente in the 
making. This October, Sun and E&S 
showed the Freedom Series of3D 
graphics accelerators for SPARC and 
other Solaris platforms. The two prod­
ucts in the line, the Freedom 1000 and 
3000, effectively bring the graphics per­
formance of E&S's famed graphics 
engines to the SPARCstation. The two 
companies are saying that with chis 
introduction, Sun will finally be able to 
compete directly with Silicon Graphics 
Inc. in graphics-oriented accounts. 

The two machines are tower units 
char attach to a SPARCstation via an 
SB us connector. The 1000, the smaller 
of the two systems, ranges in price 
according co model from $25,500 to 
$32,500 and offers performance of 
SOOK to 1 million vectors per second. 
In terms of polygons per second, che 
produce offers between 500 and 1 mil­
lion. Ir has a resolution of up to 1,280 
by 1,024. 

The Freedom 3000, meanwhile, 
achieves ics highest performance 
with the SPARCstation 10. In chat 
configuration, it offers 1 million to 
3 million vectors and polygons per 
second, depending on che model. Ir 
has a resolution ofup to 1,536 by 
1,280. 
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The machines are che produce of 
E&S but were developed with input 
from Sun and will be marketed with 
Sun-all of which is in keeping 
SMCC's Open Graphics scheme, 
whereby Sun encourages but does not 
develop a graphics and imaging prod­
uces. The Freedom produces chus offer 
significant advantages for both Sun 
and E&S. Sun gets a graphics capaci­
ty, which ic needed badly, and E&S 
gees a toehold in the standards-based 
workstation world ac a time when 
sales of its own dedicated graphics sys­
tems are increasingly threatened by 
high-performance but generic sys­
cems.-mjt 

DOE Takes Shape 
SunSoft's Discribuced Objects 

Everywhere (DOE), which upon com­
pletion will be Sun Microsystems lnc.'s 
distributed object-oriented computing 
environment, has been shrouded in 
secrecy to dace. Outside of SunSoft (and 
maybe even within ic), no one seems to 
know exactly when DOE will come 
together and what shape ic will rake. 

A couple of months ago, however, 
interested parries received their first 
glimpse of whac some of the compo­
nents that will go into DOE will look 
like. Three object-oriented database 
management system (ODBMS) ven­
dors-Object Design Inc. , Objectivity 
Inc. and Versanc Object Technology 
Corp.-revealed some specification and 
produce specifics in regard to how 
their respective technologies figure in 
che DOE scenario. 

The Freedom's 

high-end fea­

tures, such as 

advanced light­

ing, shading 

algorithms and 

transparency 

can be used to 

portray the 3D 

nature of 

objects-like this 

hand mixer. 

Object Design, Burlington, MA, is 
developing an engine chat will supply 
the basic object storage capability for 
DOE. The engine, called che Persis­
tent Storage Manager Engine (PSME), 

Under the Hood 
At the heart of both Freedom machines is an 

array of processing elements that Evans & 
Sutherland Computer Corp. calls "DSPs," not to be 
confused with commercial digital signal processors 
such as the Texas Instruments Inc. TMS320CX0 
line. Rather, these are modules that combine the 
company's proprietary graphics silicon and a 40-
M Hz 29050 processor from Advanced Micro 
Devices Inc., Milpitas, CA. Buyers can start with 
relatively few DSP modules and upgrade to, in the 
case of the Freedom 3000, 16. 

The choice of the AMD 29K could be significant in 
its own right. The SPARC has never pretended to be 
a graphics or imaging machine. But until very recent­
ly, the merchant part most often chosen to run as 
SPARC's graphics coprocessor was the Intel Corp. 
i860. As little as three years ago, Sun itself offered 
i860-based image processors as attachments to its 
workstations. A number of independent companies, 
Du Pont Pixel Systems for instance, still do. 

Now, however, the AMD part seems to be emerg­
ing as the first real rival to the i860 in that role. This 
may be partly because of the 29K's successes as a 
graphics processor for Apple Computer Inc. graph­
ics and printing peripherals . As a result of its 
embedded application wins , the 29000 currently 
ranks as the No. 1-selling RISC chip family.-mjt 
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Yes its true, 
you can get more 

than a box. 
But what most vendors 
ship you, 

won't knock off your socks. 
So if you are looKing for quite a bit 
more, then buy from Apunix, 

you've heard the lore. 
With Ai:,unix, it all comes complete 
with software and hardware, 

both up to the feat. 

W e'II guide yoy through the jungle 
and help y:ouf 1ck 

Because a DA without software is 
not too slick 

Exabytes, too, can do a whole lot more 
with our device driver 

than the Sun driver can score. 
Our drivers are crafted, with you 

in mind 
so you can install them in very 

little time. 
Tape remaining and corrected error 

counts are just a few of the 
features that are paramount. 

-
A rchiving too is just o~e of the feats 
that we can do and no others 

can meet. 
Let DAR and XAR take you afar 
from where you can go with 

some other VAR. 

They can retrieve with the utmost · 
of speed using high speed search, 
instead of a read. 

Don't worry if to others, 
your tape has been sent 

tar will read it, just less expedient. 

B ackups, too, can 
happen at night 

while you sleep 
without a worry 
in sight. 

Our N"etwork 
Backup Daemon, 
Dexter by name 

knows very well what 
is the game. 

He will make sure that 
your backup is 

complete 
or send you e-mail so you know 

what to repeat. 
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to run. 
So if you don't have it, its just no fun. 
Don't be so fool ish, 

when you buy some more 
to save a few pennies, but give up 

the store. 

So give us a call and we'll ship you 
ourbox 

and you will discover that you were 
as smart as fox. 

When you oi:,en our box, and look 
what's inside 

you will see hardware and software, 
both side by side. 

Just open the manual, 
and read what you got 

and you 'll be pleasea, 
you bought more than a box. 

V.lue 
Added 
Reseller 

Voice: (6191 495-9229 FAX: (619) 495-9230 
UUCP: ... lucbvaxlucsdlapunixlsales 
Internet: sales@apunix.com 



SOLID 
STATE 
DISK 

IS THE SOLUTION. 

Did you know? 

Your CPU can 

execute over 100,000 

instructions in the 

time it takes for one 

disk 1/0. Find out 

how a DES SSD 

increase your 

system's 

performance. 

Call 

408/727-5497 

or Jax 

408172 7-5496 

today for 

more 

information. 

• Less Than 1 ms Total Access Time 

• Reduce User's Response Time 

• Shorten Batch Job Processing 

• Add More Users Without 
CPU Upgrade 

:DES 
Disk Emulation Systems, Inc. 
3010 Scott Blvd. 
Santa Clara, CA 95054 
408/727-5497 
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will provide a "limited subset of the 
fu nctionality" found in Object 
Design's ObjeccStore database, accord­
ing to ODI. Object Design will license 
PSME to SunSofc; SunSofc, in cum, 
will provide an "open interface" to the 
PSME, "allowing customers to easily 
upgrade to a full-featured object-ori­
ented database, when required," ODI 
says. In July, ODI struck a similar deal 
with NeXT Inc., whereby NeXT will 
replace its NeXTscep file system with 
PSME, says William Blundon, OD I's 
vice president of marketing. 

ODI expects to ship PSME to 
SunSofc sometime chis month, 
Blundon adds. SunSofc then will have 
the right to transfer the PSME tech­
nology to Hewlett-Packard Co., Sun's 
partner in the development of the 
Distributed Object Management 
Facility (DOMF), a key piece of the 
Object Management Group's 
Common Object Request Broker 
Architecture (CORBA) technology. 

Objectivity, Menlo Park, CA, is 
developing an interface between its 
Objectivity/DB database and DOME 
Acco rding to D irector of Marketing 
Craig Woods, the interface will allow 
DOE applications direct access to 
objects in Objectivity/DB via the 
CORBA protocol. "Objectivity has 
announced the first ODBMS support 
for the Sun DOMF," Woods says. "For 
users who wish fu ll database capability, 

including concurrency, recovery, trans­
actions, distribution, heterogeneity 
and large data, Sun expects users to 
replace the simple persistence system 
(PSME) with a full ODBMS system." 

Objectivity and SunSofc are also 
working to joincly develop and publish 
an open specification co provide ocher 
ODBMS vendors with a standard 
interface between DOMF and their 
respective ODBMSs. The spec should 
be completed sometime in mid-1993, 
Woods says. 

Versant, also of Menlo Park, is work­
ing with SunSofc to develop an open 
application programming interface 
(API) to various ODBMSs chat are 
part of DOE. The interface will be 
based on the work of the Object 
Database Management Group 
(ODMG), a year-old body formed by 
commercial ODBMS vendors to create 
standard object-oriented access meth­
ods in collaboration with the OMG. 
Versant will build an implementation 
of the ODMG interface, using the 
OMG's standard Interface Definition 
Language (IDL) and will integrate the 
result into the DOE environment, 
explains Executive Vice President 
David Gilmour. Developers will be 
able to embed language- and 
ODEMS-independent calls into their 
applications, providing transparent 
access, manipulation and control of an 
ODBMS and the objects stored within 

The Distributed Object Management Facility (DOMF)-a set of run-time services 
for managing the execution and interaction of objects-is at the heart of DOE. 

System A 

Server 
object 

DOMF 

System B 

Client 
object 

-~ - -------~-- ~ - ~~- - - - - - - -
I 

Communication subsystem : 

Source: SunSott 
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it, he says. The interface will be made 
available co other ODBMS vendors 
through the ODMG during the first 
quarter of next year, Versant claims. 

Object Design's Blundon says he 
believes the DOE environment could 
be available co developers as early as 
mid-1993. Others are not quite as 
optimistic. But, in the end, "DOE will 
be invisible," explains Versant's 
Gilmour. "It will be an integrated part 
of Solaris. Users won't know it's there. 
They'll just see more integration 
among applications and data."-mj/ 

There 's Still Life at 40 MHz 
While Sun Microsystems Inc. rushes 

co bring its SuperSPARC- and 
microSPARC-based systems co market, 
a number of the SPARC 
compatible/clone (aka, SPARCalike) 
vendors are finding the 40-MHz, 
SPARCstation 2-compatible realm is 
still a viable one. 

Elitegroup Computer Systems Inc., 
Fremont, CA, is manufacturing a 
SPARCstation 2-compatible with a 
Sun-manufactured motherboard and 
GX graphics acceleracor. And, rather 
than going the cut-rate price route, 
Elitegroup is nearly matching Sun's 
SS2 price, selling its VS-2000 system 
for $ 15,000. 

The Taipei, Taiwan-based parent 
company is one of the major manufac­
turers of PC motherboards in the 
world. "We're not trying co compete 
with Sun," maintains Darwin Chang, 
direccor of marketing. "We're trying co 
grow the marketplace." Elitegroup's 
position is that other SPARCalike ven­
dors have done damage to the market, 
through cutthroat pricing, use of poor­
quality components and peripherals 
and tampering with host ID numbers. 

The VS-2000 comes with a 21-inch 
(as opposed co Sun's 19-inch) Hitachi 
flat-screen monicor. Elitegroup is 
bundling with its system a 535-MB 
hard drive (made by either Maxcor or 
Fujitsu), compared with the 200-MB 
drives packaged by other SPARCalike 
companies with their products. Other 
VS-2000 features include a Logitech 
mouse, Type-4 SPARC keyboard, Sony 
1.44-MB floppy drive and Sun GX 
acceleracor. In addition to offering a 
complete, prepackaged system, 
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The VS-2000 from Elitegroup 
Computer Systems Inc. is one of 
several new 40-MHz SPARCalikes. 

Elitegroup is offering the VM-40 
(SPARCstation 2) motherboard and its 
VG-VX (Sun's GX) acceleracor card as 
standalone products. The mother­
board lists for $3,000 and the accelera­
tor for $1,600. 

Startup Stealth Computer Systems of 
Thousand Oaks, CA, has been ship­
ping since June the StealthStation and 
StealthServer II, a pair of 40-MHz sys­
tems. Both ship with a choice of 17- or 
21-inch flat-screen color monicors; 
three open SBus slots; up co 2.4 GB of 
internal disk and 21 GB of external 
disk; and optional GX accelerator. 
With a campaign of"Out of Nowhere: 
The System You've Been Waiting For," 
the company is going head-to-head 
with Sun and other SPARCalike ven­
dors. Pricing ranges from $7,495 for a 
base configuration to$ 15,695 for a 
fully loaded system with 32 MB of 
main memory, a 1.2-GB disk drive 
and 21-inch monitor. 

Stealth is presided over by Mike 
Hildenberg, the former vice president 
of marketing, sales and service for Sony 
Corp.'s workstation division. At press 
time, Hildenberg said Stealth was 
putting the finishing couches on the 
StealthStation III , a low-cost 40-MHz 
SPARCalike "with slightly better MBus 
performance." Stealth expected co ship 
the $4,995 system in November. 

The company is in the throes of 
developing a number of Cypress 
Semiconduccor Inc. hyperSPARC­
based SPARCalikes, which it expects 
co introduce during first-quarter 1993, 
Hildenberg says. The StealthStation XI 
will clock at 55 MHz, 50 SPECint92 
and will come in at a base price of 
$10,000. The dual-processor Stealth­
Station XII will fly, he says, with a 
SPECint92 rating of 97. Base price 
will be $15,000.-mjf 



Open systems 
so powerful, 
otliers will be fuming. 

Our competitors aren't going to be happy 
about thi s. But you will. 

Our newest models churn out some 
pretty impress ive numbers. The new 
POW ERserver™ 580 and POWERstation™ 580 
deliver leading uniprocessor performance 
just a speck over 126-126.2 SPEC marks™ 
to be exact. The new POWERservcr 980 is 
an even more impress ive 127.7. 

But there's no need to be so technica l. 
When it comes to commercial applications 
performance, ourTPC-A ™ numbers 
are equa lly impressive. So these arc high­
performance systems perfect for al l your 
day-to-day business needs. 

With our new POWERservers, you get 
the kind of supercomputer power and 
speed it takes to access and work with large 
databases, handle heavy transaction 
volumes and support hundreds of users­
without giving up the kind of fl exibility 
a nd expandability your business demands. 

As part of the RI SC System/6000® family, 
all POWERservcrs and POWERstations 
operate on AIX~ IBM 's commercial- strength 
version o f the UN IX · operating system. 
And when it comes to se rvice and support, 
we're not blowing smoke. For starters, 
we offe r a one-year warranty, and you can 
a lways count on the unparalleled support 
of I BM-24 hours a day, 365 days a year. 
Ca ll yo ur IBM marketing representative 
or Business Partne r. For literature, call 
I 800 I BM-6676, ext. 714.* And get ready 
for an awesome di splay of power. 

The new 
POWERservers 580 and 980. 

• 580 TPC-A local throughput, 15Z2; 
price/performance, $9,200. 

• 980 TPC-A local throughput, 160.3; 
price/performance, $11,000. 

• Unmatched service and support. 
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This Just In .. . President David Kaufman. For more 
information, contact Desk Talk at 
(310) 323-5998, ext. 510, or 
SnMUG@desktalk . com. 

developers to integrate and deploy 
their CASE tools across different 
CASE environments. The submission, 
"The CASE Interoperability Message 
Sets: Release 1.0," specifies a common 
set of defi nitions for messages that can 
be shared among CASE tools, includ­
ing messages for debugging, browsing, 
analysis and design, editing and ver­
sion management. Because the stan-

• The first national SunNet Manager 
Users Group has been formed by net­
work integrator Desk Talk Systems 
Inc., with the first meeting having 
taken place at InterOp Fall. The group 
is intended to help users and develop­
ers to "figure out how to put the vari­
ous network management applications 
together," in the words ofDeskTalk 

• Yet another CASE integration stan­
dard is in the making. SunSoft, 
Digital Equip ment Corp. and Silicon 
Graphics Inc. have created a CASE 
tool integration standard that they are 
proposing to ANSI that will enable 
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Also on the SPARCalike Beat ... 
Hyundai Electronics America 's Axil Workstation 

and Hyundai Workstation divisions have introduced two 

product families consisting of five new SPARC worksta­

tions and servers. The AxilStation-230 and AxilStation-

250 are the first of Axil 's line of "differentiated, value­

added SPARC-compatibles aimed primarily at the com­

mercial market," according to the San Jose, CA-based 

company. The three Hyundai Workstation systems are 

the first of the division's clones. 

The 230 and 250 are based on SuperSPARC; the 

230 supports a single CPU only; and the 250 can be 

upgraded to support multiprocessing . Pricing ranges 

from $15,995 for the AxilStation-230 to $16,995 for the 

AxilStation-250 . Both feature a bu ilt-in fax/modem 

interface, rather than an ISDN one such as Sun pro­

vides with its SS10. The clones include the HWS­

S210, a $13 ,000 SS2-compatible ; the HWS-S310 

(Model 3.0) , a $16,995 SS10 Model 30-compatible; 

and the HWS-S310 (Model 4.1), a SS 10 Model 41 -

compatible. 

On the personnel front , Axil has added Sun's former 

director of channels strategy USA, Daniel Shaver, to 

its ranks. Shaver is Axil 's first vice president of sales 

and marketing. 

SBus board vendor lntegrix Inc. launched its first fu ll­

fledged workstation , called the lntegrix SS2 Basic 

System, at UNIX Expo in September. The monitorless 

system lists for $2,995. It features three SBus slots, up 

to 128 MB of internal memory, Ethernet and SCSl-2 

ports, a three-button mouse and Type 5 keyboard. The 

Newbury Park, CA, vendor is targeting OEMs, VARs and 

resellers with its entire range of boards and systems. 

Beleaguered Opus Systems has thrown in the 

SPARCalike system towel but will continue to sell its 

SPARCard PC board . Opus sold its workstation busi­

ness to Digital Systems Research, an Arlington, VA, fed­

eral systems integrator and consultant. DSR will be 

manufacturing the former Personal Mainframe worksta­

tions at its facility in San Diego. During the transition 

phase, Apex Computer, Redmond, WA, will be handling 

customer support calls for Personal Mainframe. 

Laptop vendor ADI Computer Corp., San Diego, 

CA, announced that it has received "significant'' addi­

tional financial backing from its "strategic partner" 

TriGem Computer Inc. 

Notebook vendor Tadpole Technology Inc., Austin , 

TX, is making an active matrix TFT color display avail­

able as an option with its SPARCbook. TFT provides 

faster screen refresh and a wider viewing angle than 

passive LCD , making 

for image quality closer 

to that of desktop work­

stations than portables. 

Tadpole also has 

extended disk options, 

allowing users to opt 

for up to 360 MB of 

hard disk storage . In 

conjunction with Godar 

Technology Inc ., 

Longmont , CO, Tadpole has introduced the Lynx 

ruggedized SPARCbook. The ruggedized version is a 

15-pound system with a durable aluminum case. And 

Tadpole will support Morning Star Technologies' Point­

to-Poi nt Protocol (PPP) on the SPARCbook as an 

option when it issues its next release of Solaris for the 

SPARCbook. Morning Star is based in Columbus, OH. 

Tatung Science & Technology Inc. released specs 

and pricing for its SuperCOMPstation 7/30. The sys­

tem, which is slated to ship th is month , is based on a 

36-MHz SuperSPARC. It sports many of the same fea­

tures as the SS10 Model 30, with a few exceptions. 

Whereas the SS10 offers two MBus slots, the Super 

COMPstation features just one. The Tatung system 

doesn't come with an ISDN port, but it does offer as 

part of its standard package an SBus GX board. (For 

the SS10s, GX is an add-on option.) List pr ice is 

$16,290. The 33-MHz, SS10 Model 20-compatible, the 

Super COMPstation 7/20 , was to have sh ipped in 

November, for a list price of $14,990. 
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Avalanche victims dig out by luck. 
You may prefer XSoft. 

Productivity gains of up to 90 percent. Sharper decision­

making. Workgroup collaboration. 

These are the happy results for people who have 

challenged the document mountain in their organiza­

tions and come out on top. 

Their common weapon: the office automation, 

text retrieval, publishing, and personal productivity 

software packages from XSoft. Now the movement of 

information and ideas through your company can be a 

fully collaborative work process. Individuals can build 

on what passes before them, on screen or on paper, 

turning documents into strategic assets. 

Begin group by group. Or start companywide. 

You are in control. XSoft 's product families are fully 

scalable, so paths for future growth are always 

clear. And XSoft is fully compatible with UNIX and 

PC platforms. 

So if documents are burying you, call us. We can 

show you software solutions to help you stay on top. 

For your free video guide to "Digging Out of the 

Document Avalanche" or a white paper on "What 

FrameMaker users should 

know about GlobalView;'call 

1-800-626-6775, ext.106. 

© 1992 XEROX CORPORATION. XEROX. XSofl. and Global View are trademarks of the XEROX CORPORATION All other product names are trademarks of thei r respec1ive owners. Sources of fac1ua l infom1ation avai lable from XSofl . 
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<lard is transport-independent, it 
allows developers to work with other 
tool integration standards of their own 
choosing, such as ToolTalk, 
SoftBench's Broadcast Message Server 
and/or DEC's Fuse. "Until now," says 
Steve Martino, SunSoft's director of 
DOE product marketing "we've had a 
phone without a way to call people." 
More than 12 CASE tool vendors have 
endorsed the effort. 
• Check out two new books on the 
Internet. Addison-Wesley Publishing 
Co.'s Internet System Handbook, edit­
ed by Dan Lynch and Marshall Rose, 
is a collection of chapters authored by 
"specialists and pioneers in each aspect 
of the Internet's underlying technolo­
gy." Parr I is an introduction to and 
review of the Internet's geographic and 
technological evolution. Part II is 
devoted to the net's underlying tech­
nologies, including the core protocols, 
routing and major applications. Parr 
III discusses the Internet infrastruc­
ture, and Part IV focuses on changes in 
the Internet architecture made neces­
sary by growth and new technologies. 
O'Reilly and Associates' The Whole 
Internet User's Guide and Catalog, by 
Ed Krol, is an introduction to the 
Internet for new users. The Resource 
Catalog lists many of the resources 
available to net users-ranging from the 
Bryn Mawr Classical Reviews to the 
University of Stuttgart's on-line cook­
book. The book offers a little net his­
tory, an explanation of how the net 
works, a chapter on addressing and 
"general background on what you're 
allowed to do." Both books are avail­
able through technical bookstores and 
directly from the publishers. 
• SunSoft has rolled out a full-text 
search-and-retrieval application called 
Searchit. The application allows users 
to locate on-line business data, such as 
reports, proposals and correspondence 
stored anywhere on the corporate net­
work. Searchlt also enables users to 
manage and manipulate this informa­
tion via its DeskSet-based interface. 
Because it is based on ONC/NFS, 
Searchit makes searches across multi­
vendor systems possible. Like 
Answer Book, Searchit is based on 
Fulcrum Technologies' Ful/Text 
engine. Pricing for a single-user 
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license, shrink-wrapped package for 
Solaris 1.0 is $295. 
• A different DBMS: Automated 
Technology Associates, Indianapolis, 
IN, has unleashed its Entity Relation 
Database (ERDB) on software devel­
opers and systems integrators. The 
database offers "100 to 1,000 times the 
performance of relational database 
management systems," the company 
claims, and is tailor-made for factory 
floor, telecommunications, distributed 
control systems and other "primary 
operations" support systems. ERDB 
also offers hooks to conventional 
RDBMSs for planning and analysis via 
an SQL interface. The product runs 
on SunOS, VMS, Ultrix, HP-UX, 
SCO UNIX and the Stratus operating 
environments. Licenses begin at 
$10,000. 
• Hauppauge, NY-based systems inte­
grator ER/is offering customers a 
direct FrameMaker-to-Sybase link. 
The link is built upon the Crossroad 
application development system from 
Crossroad Systems Inc. The link is 
designed to save corporate users time 
in formatting and reformatting docu­
ments. ERI also has expanded the 
capabilities of its Outlook open imag­
ing environment to include viewing 
capabilities on PCs and Macintosh sys­
tems. PC and Mac users can now 
query, view and edit documents resid­
ing on Outlook's UNIX-based servers 
via a portion of Informix's Wingz, cou­
pled with PC/TCP. 
• Network-management vendor 
Remedy Corp. of Mountain View, CA, 
has created an application that pro­
vides managers and users with "user­
definable dashboards," thereby simpli­
fying the tasks of and requirements for 
network managers. The application is 
called Health Profiler, and it "distills 
the messiness of the plethora of MIB 
variables into the visual essentials," 
according to Remedy CEO Larry 
Garlick. The product works with 
many existing network management 
applications. It runs on top of SunNet 
Manager; Open View support will fol­
low in 1993. A single-user license of 
the real-time view builder and display 
tool is $4,000; the history module and 
report writer list for $4,000, and addi­
tional user licenses for $2,500 each. 

SUNEXPERT Magazine/December 1992 

• Cincinnati, OH-based software dis­
tributor SCH Inc. is shipping an inte­
grated network system and application 
management system called 
OS/Eye*Node, a product developed 
by systems integrator Digital Analysis 
Corp. The package's Motif GUI 
allows managers to maintain consis­
tent interfaces for the product's vari­
ous modules, which include 
Domain*View, Map*Editor, 
Node*View and Data*View. 
OS/Eye*Node is distributed, SNMP­
based and open enough to accommo­
date future standards and protocols, 
including OSI and DME. SCH also is 
making available its UNIX manage­
ment environment, called SCH:SAM 
(System Administration Manager). 
The product, which is "more than a 
UNIX shell," according to the compa­
ny, integrates several utilities-print 
management, batch job scheduler, 
tape backup system and a customiza­
tion toolkit-via a consistent front end. 
• Un iSQL Inc.'s multiple heteroge­
neous DBMS, UniSQSL/M, is now 
available to early-release customers, a 
few months after the Austin, TX­
based company originally plan ned to 
ship the product. (UniSQL says it 
was waiting for the market to catch 
up with its technology.) The package 
allows SPARC users to "unify the 
schemas of existing multivendor 
databases to form a single, homoge­
neous database for application devel­
opment." UniSQL/M integrates with 
existing UniSQL products, including 
the UniSQL/X DBMS and 
UniSQL/4GE application develop­
ment tools. Version 1.0 supports 
Ingres and UniSQL/X. Support for 
Oracle and Sybase, as well as DB2, 
IMS and RMS, will follow. A single­
user license begins at $3,995. 
• SunConnect has joined hands with 
a group of systems and networking 
vendors to form the APPI Forum. 
The Forum is chartered to develop a 
standard advanced peer-to-peer inter­
networking solution that will provide 
TCP/IP capabilities in the SNA 
space. The result will offer users a 
choice that competes head-to-head 
with IBM Corp.'s APPN solution. 
Other members of the Forum include 
Alcatel, British Telecom, Cabletron 



Systems, Cascade Communications, 
Cisco Systems, Digital Equipment 
Corp., Hewlett-Packard Co., Infonet, 
McData, Netrix, Proteon and 
SynOptics. The group is hoping to 
submit a full APPI spec to the 
Internet Engineering Task Force by 
mid-1993. 

Other Open 
Systems News 

Digital Equipment Corp. 
Raytheon Co. has signed a license 

with DEC enabling Raytheon to pro­
duce military versions of DEC's Alpha 
architecture. Raytheon's adaptations 
will go into systems that meet military 
specifications and provide a range of 
real-time processing functions. 

Another Alpha-related announce­
ment comes from Nth Graphics Ltd. 
Austin, TX-based Nth Graphics has 
agreed to port its Portable GL graphics 
software library to DEC's forthcoming 
Alpha workstations running DEC 
OSF/ 1. NPGL software mimics the 
Iris GL V4.0 graphics software pro­
gramming environment from Silicon 
Graphics Inc. The NPGL software will 
allow graphics-intensive programs 
written for SGI systems to be ported 
quickly to Alpha workstations. 

DEC has made available SQL Access 
Server for Rdb/VMS, a product for 
software vendors developing clients 
that implement the SQL Access Group 
standards for multivendor database 
interoperability. SQL Access Server for 
Rdb/VMS is the first in a series of 
SQL Access-compliant database prod­
ucts under development by Digital. 

DEC is gunning to develop a com­
plete object-oriented software develop­
ment environment and has developed 
enhancements to established products 
and new services to fulfill its mission. 
DECdesign Version 2.0 now includes 
support for new design techniques that 
integrate this graphical design and 
analysis tool into the object-oriented 
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environment. DEC Object/DB 
Version 1.0, a port of the Objectivity/ 
DB database, is now avai lable from 
DEC. The next release of DEC C++ 
for UNIX-based systems, when 
announced later this year, will support 
DEC OSF/1, as well as Open VMS 
and Ultrix. 

IBM Corp. 
Top-end models for both the desk­

side and rack-mounted versions of its 
RISC System/6000 were introduced 
by Big Blue. The deskside worksta­
tion/server Model 580 and rack­
mounted POWERserver 980 incorpo­
rate IBM's fastest clock rate (62.5 
MHz) processor. Both systems also 
use the 80-MB/s Micro Channel I/0 
bus and faster I/0 controller 
announced earlier this year on the 
Model 970. IBM added to the 
machines SCSI-2 technology, the sec­
ond-generation small computer sys­
tems interface. Storage capacity, pric­
ing and other details weren't available 
at press time. 

IBM also unveiled the first five com­
ponents of its DCE-based product 
line, called the AIX DCE Product 
Family. AIX DCE Base/6000 includes 
a time service; thread service; the DCE 
remote procedure call (based on the 
Hewlett-Packard Co.I Apollo NCS 
RPC); and clients for security, service 
and cell directory. AIX DCE Security 
Server/6000 provides authorization 
tools and authentication based on the 
Kerberos system. AIX DCE Cell 
Directory Server/6000 provides a local 
naming service that works in conjunc­
tion with the global naming done by 
the X.500 server. AIX DCE Enhanced 
Distributed File System/6000 is an 
implementation of the Open Software 
Foundation's distributed file system for 
remote file access. AIX DCE X.500 
Directory Server/6000 provides global 
naming services based on X.500. The 
first three products will be available in 
December; the latter two in June 
1993. In a separate, but related, 
announcement, IBM launched AIX 
CICS/6000. Slated for June 1993 
availability, AIX CICS/6000 is a fully 
compatible version of IBM's Customer 
Information Control System transac­
tion monitor for OLTP. ~ 
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sk Mr. Protocol 

by MICHAEL O'BRIEN 

"Hop hop hop hop hop hop hop! 
We are going to the shop!" 

-Wair Kelly 

"Choose your routes carefully. You'll be 
in them for the next 2,000 hops. " 

-Signpost erected by 
a network pioneer 

"HONK!" 
-Beulah, when time is up 
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TOM BARRETT 

How Wide is Round? 
How does 
traceroute 
work? Why 
should I care? 
Why am I here? 

A: Well, let's 
rake the last question first. From my 
point of view, you're here because I 
pay you a substantial sum to be a 
stooge. So enough of the philosophical 
stuff or your cur of the George P. 
Wheeler Memorial Ding-Dong Fund 
is history. Got it? 

Now, it turns our that your first 
question is at least moderately interest­
ing, since it's about the only naviga­
tional tool we have on the Internet. 
Mr. Protocol begs you to cease your 
squawks of alarm: He is speaking, as is 
his wont, at a very low level. 

traceroute is a tool that allows 
you to discover the route traveled by 
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packers en route from your machine to 
any other machine on the Internet. Ir 
can't be guaranteed, of course, char all 
packers will travel by the same route, 
but you will at least have a pretty good 
indication as to what is going on. 

The traceroute program, which 
was written by Van Jacobson, takes as 
its argument the name of an Internet 
host. Its output is a series of lines char 
list each node along rhe path through 
which the packer was routed on its 
way to the destination. 

Mr. Protocol wishes to point our char 
if you stop to think about it, this is a 
remarkable achievement. Considering 
the propensity of network managers to 

keep network information inside the 
network, the success of traceroute 

in exporting information is to be 
marveled at. 

The reason for this success, of course, 
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ASK M R. PROTOCOL 

traceroute to bbn.com (128.89.0.122), 30 hops max, 38-byte packets 
all, it sent the packet to the gateway in 
the first place-but now, having made 
arrangements to see the reply, 
traceroute will construct a new 
ECHO packet, chis one with a TTL 
value of 2. This packet will time out, 
not at the gateway, but at the next hop 
along the road. Now the originating 
host knows to whom the gateway sent 
the packet. 

1 our-gateway1 (130.221.192.1) 0 ms O ms O ms 
2 our-gateway2 (130.221 .120.2) 0 ms 20 ms O ms 
3 our-external-gateway (130.221 .96.2) 20 ms Oms O ms 
4 ln-gw. isi .edu (128.9.16.1 ) 20 ms 20 ms Oms 
5 128.9.16.7 (128.9.16.7) 160 ms 160 ms 160 ms 
6 bbn-blk.twb.net (28.50.0.0) 240 ms 240 ms 260 ms 
7 BBN.COM (1 28.89.0.122) 200 ms 200 ms 180 ms 

Figure 1. Route to host bbn.com 

is chat the network managers have no 
choice in the matter. If they pass pack­
ets at all, traceroute must work. It 
does its work by using a feature of 
ICMP, the Internet Control Message 
Protocol. This is a type of IP packet, 
separate from TCP or UDP, that is 
normally used to send useful informa­
tion between machines that are 
exchanging IP packets. For example, 
ICMP REDIRECT is sent back to the 
originator of a packet and tells it that 
while an attempt will be made to 
deliver the packet, future packets to 
the same destination should be sent to 
a different gateway. ICMP SOURCE 
QUENCH is a control message 
amounting to, roughly, "SHADDAP!" 
It is used to cause a machine to slow 
the rate at which it is generating pack­
ets for a particular destination. 

traceroute works by sending a 
type of packet called ICMP ECHO. If 
a host receives an ICMP ECHO 
packet addressed to it, it must return 
chat packet to the sender by swapping 
the origin and destination addresses 
and shipping it back out. This is part 
of the IP protocol spec, and any host 
that does not do this is in violation of 
the spec. 

traceroute sends a carefully 
constructed ECHO packet. One of the 
fields in every IP packet is the Time to 
Live field, also known as the TTL 
field. This field is used to prevent rout­
ing loops from clogging the Internet. 
If a packet hasn't gotten to its destina­
tion by the the time specified in the 
TTL field, it is dropped. Otherwise, 
packets "stuck" in circular routes 
would circulate forever. Formally, this 
is specified as a time. However, the 
correlation between real time and the 
amount of work that should be done 
to deliver a packet is hazy at best, 
given the range in speeds encountered 
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on the Internet (from 1,200-baud 
SLIP connections to 45-Mb/s T3). 
Therefore, in practice, the TTL field is 
universally used as a "hop count," 
specifying how many routers a packet 
should traverse before being dropped. 
Ordinarily, this field is fi lled in auto­
matically with a "sensible" number. 
These days, 64 is the suggested value 
(to be found in the ''Assigned 
Numbers RFC"-always interesting 
reading) . traceroute, however, 
constructs its ICMP ECHO packet 
"by hand" and injects it into the "raw 
packet" interface (which is why 
traceroute has to run as root). It 
actually sends a series of I CMP 
ECHO packets, starting with a TTL 
value of 1. 

The host will send chis packet, 
presumably, to the nearest gateway, 
which will decrement the TTL field. 
Since the field is now zero, the packet 
has timed out and will be dropped. 
However, the gateway, following the IP 
spec, will generate another type of 
ICMP message to the originating host 
(the one running traceroute), 
informing it of the timeout. This 
ICMP packet will show the gateway as 
the sender, so the originating host now 
knows where the packet was when it 
timed our. No big surprise here-after 

Figure 2. Route to host nic.cerf.net 

Continuing along in chis fashion, 
traceroute will send out repeated 
ECHO packets, each one with a TTL 
value one greater than the previous 
one, waiting each time for the timeout 
notification. Eventually, instead of a 
timeout notification, it will get an 
ECHO REPLY packet from the desti­
nation, and knowledge of the route is 
now complete. 

Figure 1 contains sample output 
from traceroute. The first three 
entries represent gateways internal to 
the organization owning the originat­
ing host; these have been changed. 
The rest of the entries represent the 
hosts traversed on the way to the desti­
nat ion host. Each echo packet is actu­
ally sent three times. The readings in 
milliseconds after each entry give the 
time required to receive the timeout 
notification and therefore give some 
notion of network delays. An asterisk 
in this position indicates that no reply 
of any sort was received. Note that 
sometimes the intermediate gateways 
are known only by network address. 
This means that the gateway's host­
name could not be discovered via the 
domain name system. 

Figures 2 and 3 give routes to ocher 
locations, for comparison. Note that 
the originating host is in Southern 
California, yet it takes fewer hops to 

traceroute to nic.cerf.net (192.102.249.3) , 30 hops max, 38-byte packets 
1 our-gateway1 (130.221 .192.1) 20 ms O ms O ms 
2 our-gateway2 (130.221.120.2) 0 ms 20 ms O ms 
3 our-external-gateway (130.221 .96.2) 20 ms O ms 20 ms 
4 ln-gw.isi.edu (128.9.16.1) 20 ms Oms 20 ms 
5 ucla-isi-gw.ln.net (130.152.64.2) 20 ms 20 ms O ms 
6 cerfnet.ucla.edu (128.97.130.10) 20 ms 40 ms 300 ms 
7 sdsc-ucla.cerf.net (134.24.101.100) 40 ms 20 ms 40 ms 
8 134.24.99.2 (134.24.99.2) 20 ms 20 ms 40 ms 
9 nic.cerf.net (192.102.249.3) 40 ms 40 ms 40 ms 
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move to BBN, in Massachusetts 
(Figure 1), than it does to move to 
Cerfnet headquarters in San Diego 
(Figure 2). This is because there seems 
to be a gateway attached direcdy to 
BBN, in something called twb.net. 
One guess might be that this repre­
sents the Terrestrial Wideband Net. 
Figure 3 shows that the route to 
Berkeley, traversing as it does the T3 
backbone, requires far more hops than 
either of the other two. 

The lesson here is that connectivity is 
both hierarchical and nonobvious. The 
number of hops would seem from our 
examples to be completely unrelated to 
the geographical distance involved. In 
fact , chis is not true. There is a correla­
tion, if only a rough one. Our exam­
ples are thrown off by the fact that ISI 
seems to have a direct connection of 
some sort to BBN. In fact, a jump 
from Sweden to Japan can take more 
than 30 hops. We can conclude that 
the number of hops is correlated to the 
number of organizations traversed, and 
to the extent that this corresponds to 
geography, the hop counr will increase 
with distance. 

What does all this mean? Mr. 
Protocol is glad you asked. 

ASK MR. PROTOCOL 

In fact , the Internet is more than a 
collection of machines. It is the 
connections between the machines. 
Therefore the size of the Internet must 
include not only the number of hosts, 
but the largest path from one "side" to 
another. If we rake each possible pair 
of hosts and find the routes between 
chem, then the longest route in chis 
collection could be taken as the "diam­
eter" of the Internet. The Internet is as 
big as the biggest hop count. 

How big is this? We don't really 
know. Ir changes all the time, as orga­
nizations rewire their internal architec­
tures and refurbish their connections 
to the "outside world." 

This is the current subject of an 
interesting debate. Presuming that Mr. 
Protocol has any following whatsoever, 
chose lucky souls will remember prior 
discussions in chis column regarding 
the current effort to redefine the 
Internet Protocol, given the current 
squeeze on address space. Those 
responsible for chis effort know that, 
given the current size of the Internet, 
the choices they make now will be in 
force well into the next century, and 
that significant pockets of the Internet 
will not upgrade at all, necessitating 

Figure 3. Route to okeeffe.cs.berkeley.edu 

traceroute to okeeffe.berkeley.edu (128.32.130.3) , 30 hops max, 38 byte packets 
1 our-gateway1 (130.221 .192.1) 0 ms O ms O ms 
2 our-gateway2 (130.221 .120.2) 0 ms O ms O ms 
3 our-external-gateway (130.221 .96.2) 0 ms O ms 20 ms 
4 ln-gw.isi.edu (128.9.16.1) 40 ms Oms Oms 
5 ucla-isi-gw.ln .net (130.152.64.2) 20 ms O ms 20 ms 
6 cerfnet.ucla.edu (128.97.130.10) 20 ms 20 ms 20 ms 
7 sdsc-ucla.cerf.net (134.24.101 .100) 40 ms 20 ms 20 ms 
8 134.24.99.254 (134.24.99.254) 40 ms 20 ms 40 ms 
9 enss.sdsc.edu (132.249.32.22) 20 ms 20 ms 40 ms 
10 t3-1 .cnss17.t3.nsf.net (140.222.17.2) 20 ms 20 ms 40 ms 
11 t3-3.cnss16.t3.nsf.net (140.222.16.4) 40 ms 40 ms 40 ms 
12 t3-2.cnss8.t3.nsf.net (140.222.8.3) 40 ms 40 ms 60 ms 
13 t3-0.cnss9.t3.nsf.net (140.222.9.1) 60 ms 40 ms 40 ms 
14 t3-0.enss128.t3.nsf.net (140.222.128.1) 40 ms 40 ms 60 ms 
15 SU-A.BARRNET.NET (192.31.48.200) 40 ms 60 ms 60 ms 
16 SU-C4.BARRNET.NET (131 .119.254.104) 60 ms 60 ms 40 ms 
17 UCB-C1 .BARRNET.NET (131 .119.2.2) 60 ms 60 ms 60 ms 
18 inr-108-dmz.Berkeley.EDU (192.31 .161.22) 60 ms 40 ms 40 ms 
19 inr-60-fddi.Berkeley.EDU (128.32.155.60) 40 ms 60 ms 40 ms 
20 inr-35.Berkeley.EDU (128.32.168.35) 60 ms 40 ms 40 ms 
21 csgw.Berkeley.EDU (128.32.133.254) 40 ms 100 ms 60 ms 
22 okeeffe.CS.Berkeley.EDU (128.32.130.3) 40 ms 80 ms 80 ms 
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some provisions for backward compat­
ibility, or at least for "backward" gate­
way translation. 

Most of the "packet wars" are being 
fought over the twin issues of routing 
and addressing, which shouldn't be 
surprising, given that that is what 
started the whole business in the first 
place. However, some attention is 
being paid to the question of the new 
version of the TTL field. How big 
should it be? What is the future diam­
eter of the Internet? 

This is a wonderfully loaded ques­
tion, so Mr. Protocol will of course 
dive right in. 

The problem in terms of the TTL 
field is that it is difficult to say, 
offhand, whether it should continue to 
be a hop count, or whether it should 
in fact represent a true time to live. On 
the one hand, not all hops are equal. 
In the case of the T3 backbone, for 
example, there are all sorts of internal 
hops, as can be seen from the gateway 
names beginning "t3-" in Figure 3. 
These handoffs occur at very high 
speed and should probably not be as 
"expensive" as a real gateway handoff, 
for example. Some wags have started 
referring to such an internal handoff as 

a "hippety." On the other hand, 
to give a packet a true time to live 
requires that gateways have some 
notion of how long a handoff 
takes. Over the lifetime of a 
packet, this could lead to gross 
misestimation. 

One other possibility is to give 
each packet a time stamp. This 
has the distinct advantage that 
the gateway need no longer mess 
with the packet as it goes 
through. Decrementing the hop 
count means having to fix up the 
checksum, which is a relatively 
expensive operation. A time 
stamp doesn't have to be changed, 
merely compared with the 
current time. 

This, however, requires that the 
entire Internet be synchronized to 
a common time. This led to a 
discussion that Mr. Protocol was 
proud to wirness. The argument 
moved, and Mr. Protocol is not 
making this up, to the realm of 
special relativity. The problem is 



that the rotating surface of the earth 
constitutes an accelerated frame of 
reference, which makes the entire issue 
of global synchronization problematic. 

Calculations can be done, of course 
(Global Positioning System satellites 
do them all the time) , but it is a 
nontrivial problem. In fact it would 
take some work to decide just how bad 
the synchronization errors would be. 
Hmm, let's see, the speed oflight in 
fiber is roughly 50% of the speed of 
light in free space, so the transit time 
around the world would be on the 
order of a third of a second ... 

What? Hello? Oh, very well. But just 
remember, when we're squirting pack­
ets berween Earth and Mars, transit 
times will become very important. 

The other alternative is to use a hop 
count, as before. In this case it 
becomes important to determine the 
maximum hop count that will be 
encountered. The chief problem of 
this approach is evident: It requires 
social prognostication as well as tech­
nical sophistication. How many orga­
nizational boundaries will there be? 
What will, in the end, count as a 
"hop"? Everything? Nonbackbone 
hops only? 

Mr. Protocol is of the opinion chat 
the hierarchical future of the Internet 
is only now beginning to be appreci­
ated. The local/mid-level/backbone 
division of the nee will only increase 
with time. Mr. P. is on record as 
having guesstimated that the average 
household will have no fewer than 
three levels of nerworking before a 
packet even gets our of the house. The 
first level represents packets exchanged 
berween processors within a given 
device, the second represents the 
exchange of packets berween devices in 
a system (the stereo system, for exam­
ple), and the third level represents the 
housewide net. It figures chat chis divi­
sion will continue, at least somewhat. 
The current telephone system is hierar­
chical in chis way, though of course the 
architecture is invisible to the end user, 
as it should be. 

This would argue chat the difference 
berween a "hippecy" and a "hop" is not 
merely facetious. Ideally, hop counts 
would themselves be hierarchical, indi­
cating expected lifetimes at each 

ASK MR. PROTOCOL 

nerwork level. T his may in the end 
prove too complicated. However, it 
would also provide some new func­
tionality, as it would be possible to 

mark packets as "local only," merely by 
setting the hop count above a certain 
level to zero. T his feature might seem 
useless, until we remember chat there 
will be charges for the use of nerworks 
outside the house. Restricting packets 
from using high-charge, long-distance 
nerworks might eventually be a desir­
able feature, though perhaps this 
would be best accomplished via an IP 
option. If this feature were commonly 
used, though, option processing might 
prove to be too expensive. On the 
ocher hand, this might come under the 
heading of policy-based routing, which 
is definitely on the horizon as long as 
nerworks persist in having acceptable­
use policies. 

The end result is that there are those 
who believe that the nerwork, no 
matter how large it grows, won't possi­
bly have more than 100 hops end-to­
end, because there won't be more orga­
nizational boundaries than that. 
Others believe that hop counts in the 
tens of thousands are possible. 

Who's right? Mr. Protocol wishes he 
knew. Somebody had better know, 
though, because the packet format to 
handle all this must come off the 
drawing boards and into service soon. 

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@expert . com. 
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NIX Basics 

KEITH GRAVES 

Accessing Other Machines 
by PETER COLLINSON, Hillside Systems 

I 
f you look around an average UNIX system, you will 
find several ways of reaching out from your machine 
and rouching another. One basic need is to ship files 
between machines. A second is to run remote 

commands. A further need is to have the ability to log in 
from one host to another. The standard utilities chat are 
provided offer a mix of these capabilities. 

There are three main groups of commands. The UUCP 
suite permits file copying between machines; UUCP stands 
for "UNIX to UNIX copy." UUCP was the first widely used 
set of networking software. It was originally designed to run 
on serial lines slung between terminal ports on machines. It 
gained popularity when modems became widespread. 
UUCP implementations now exist for most machines and 
operating systems. 

The next sec of available commands all start with the letter 
"r." The rep command performs a remote file copy; rsh 
executes a command on another host and rlogin is used 
for remote login. There are also "r" versions of the dump and 
restore programs chat are used to dump (and resrore) a 
local machine to a remote tape. The original "r" commands 
were invented at Berkeley and were "a quick hack," an after­
noon's expedience. However, they have found their way onto 
most networked UNIX machines. In general, these 
commands are restricted co UNIX systems, although you 

will find other implementations. They are mostly used for 
connections on the local-area network but can be used over 
the Internet. This is a testament to having the same protocol 
running everywhere. 

The remaining commands are designed for use on longer 
haul connections, like the Internet, but of course, can be 
used locally too. They were also designed to be machine- and 
operating system-independent, so that the services can be 
provided ubiquirously. The ftp command allows interactive 
access to a remote machine solely for the purpose of transfer­
ring files. Remote login is done using telnet . 

This article concentrates on the middle set of commands, 
the "r" commands, to illustrate how they work and the prob­
lems that arise when using networking to provide interma­
chine communication. 

Networking 
While there may seem to be a wide range of commands 

and systems, the model of networking that they use is 
remarkably consistent. The model is largely independent of 
the actual technology being used to communicate. When we 
connect two or more machines together, the same types of 
problems pop up. 

First, we need some way of saying which machine we 
would like to reach-this is normally called the address of the 
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UNIX BASICS 

machine. Being humans, we like to refer to machines by 
name racher chan by number. We name our dogs, cars, boars, 
so why nor our compucers? Ir's usual for che protocol or che 
hardware to use numbers to address remoce syscems. We cry 
to provide a direccory service co cranslace from che name char 
we wane co use inco che number used by che underlying 
layers. Some syscems use a file, /etc/hosts, co lisc names 
and addresses. The sofcware co access chis file is quick and 
dircy, doing a fasc scan when needed. 

Using a file doesn'c scale. Ir's nor impossible co keep all che 
names and addresses on che Internee in a file. Ir's jusc impos­
sible co keep all correct names and addresses in a file. The 
updace job is beyond human abilicies. An aucomacic syscem 
is needed and exiscs; ic's called named. This supporcs che 
Domain Name Service (DNS); ic makes your machine pare 
of a discribuced dacabase of names and machine addresses. 
You maintain your local addresses and access ocher people's 
up-co-dace informacion when you want co address cheir 
machines. 

OK. We can puc someching out on the network that is 
guaranteed co reach another machine. What problems are 
there then? At a low level, we have the related problems of 
flow conuol and daca reliabilicy. If my speedy machine is 
transmitting co your sluggish one, eventually your machine 
cannot take data fast enough. Ir will need some way to tell 
my machine co stop sending data for a short time until 
buffers become free. 

One way for you co deal with this overrun problem is 
simply co throw away inbound data when you run out of 
space co keep it. However, chis makes che connection unreli­
able. Applications running on your machine won'c know 
whecher they have goc all the daca char I have sent. Also, ic's 
entirely possible chat I don'c know char you have chrown 
away some of the daca. 

For some applicacions, we mighc nor care if daca is lose. If 
my machine is regularly updacing someching on your 
machine, chen one lose message mighc nor matter, another is 
coming. For ocher applicacions, we do care. If we are crans­
ferring a file, we need co know char che file has come across 
reliably. If bics are missing, we will gee a litcle cross. 

Networking sofcware begins to cackle chese problems by 
splitting the daca inro manageable chunks called packets. We 
arrange chings so char when we send a packer, che ocher end 
will either gee ic incacc or nor see it. Somecimes che hardware 
cakes care of this; somecimes code layers in che communica­
cions prococol will cope. If che applicacion demands char we 
send a single message, chen we can possibly send the message 
in one packet. This is often called communicacion by data­
grams. 

Dacagrams are not reliable, in che sense char chey might nor 
gee to che ocher end. Dacagrams will contain addressing 
informacion and on a complex network can cake differenc 
rouces between machines. As a resulc, chey mighc appear ac 
che ocher end in a different order from char in which chey 
were sent. If an applicacion chooses to use dacagrams co 
communicace wich anocher machine, chen ic is ics problem 
to cope wich the difficulcies raised by chese limicacions. 
If we wane co provide a reliable connection between 
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machines, then we will use datagrams to create a virtual 
circuit. This is a temporary connection between machines 
built from protocol. Boch ends know chat the connection 
exists and will maintain some state information about the 
connection: I have just sent packet number 5; or I am 
expecting packet 92 and have just got 93; or I have just been 
asked to retransmit the last packet I sent. 

If we create a virtual circuit, some of the bandwidth of the 
network is used to communicate chis state information. 
There are often timeouts running so we can detect whether 
the other end of the connection has died or perhaps a packet 
has gone astray. The protocols deal with flow control in a 
number of ways, using packet acknowledgments or go-ahead 
messages. As a benefit, we will have confidence in the trans­
mitted data. We will know chat the data we have just sent 
has reached the ocher end intact and in the correct order. 

As far as the application is concerned, someone else is 
worrying about data integrity. It can simply open the 
connection, throw some data down the hole and close things 
down, in the knowledge chat the data has reached the ocher 
end intact. This satisfies the needs of many applications. 

We have a model of communications chat permits us to 
address remote machines by name. Our model recognizes 
chat the network is inherently unreliable and does something 
about it if needed. On the Internet and also on local ether, 
we use Internet Protocol (IP) packets to communicate. On 
chis is built a simple datagram protocol-User Datagram 
Protocol (UDP) and a reliable virtual circuit protocol­
Transmission Control Protocol (TCP) . 

Remote Login 
Since networking began, people have wanted to log in 

from one machine to another; chis saves hardware-you only 
need one terminal-and desk space. The rlogin program 
permits chis. Lee's go though a login session and see what 
happens. A user types something like rlogin remote. 

First, the name of the remote machine is translated into a 
network address using direct translation from /etc/hosts , 

or more dynamically using the Domain Name Service. Then 
rlogin makes a TCP call to remote . All being well, the 
connection pops up in a user level process, rlogind, on the 
remote machine. 

Here is the first of the problems: Data from the user's 
keyboard does not appear on the remote machine as a series 
of characters from a serial line. It appears as the inbound half 
of a bidirectional network connection. The rlogind 

daemon needs to pass inbound information into shells and 
commands chat the user will run; it needs to collect the 
output from these commands and send chem via the 
network to the user on the remote machine. 

We could envisage a scenario where rlogind forked to a 
user shell and ran commands. The commands would inherit 
the network connections as file descriptors; we can arrange 
for network connections to operate with normal read/write 
system calls. Things would work happily for many 
commands chat deal with screams of data (this is what rsh 

does, see below). 
The trouble is chat many commands chat users need to run 

are interactive and have strong ideas about the nature of 
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heir input and output device-it must be a terminal. Perhaps 
hey need to alter the flow characteristics of the terminal, 
vhether the terminal should send a line or a single character. 
'erhaps they need to turn echoing on and off. These 
,rograms get confused if they try to take these actions using 
_oct 1 calls but the calls fail. The calls will fail when the file 
lescriptor referring to the standard output is not a terminal 
,ut is a network connection. We need something that will 
,e like a terminal for these interactive connections to talk to. 
rhis is the pseudo-terminal 
The pseudo-terminal is a special device driver sitting in the 

~ernel. It acts rather like a tunnel through the kernel, but a 
unnel that alters the nature of the messages that pass 
hrough. One end behaves like a terminal to any process 
1sing it; the other end deals in streams of data like a UNIX 
ile or network interface. If you pump data into the write 
1alf of the stream end, it appears as read data for the termi-
1al. When the process writes to the terminal half, the data 
tppears at the stream end as information to be read. 
The two ends are conventionally related in name. For 

:xample, / dev / t typa is the terminal end of the connec­
ion while /dev/ptypa is the stream end. When rlogind 

;ets a remote request from another machine, it looks for a 
ree pseudo-terminal. It starts the login program using the 
:erminal end as the standard input, standard output and 
;tandard error channels. From now on, the user logs in as 
10rmal and all the programs that are run are convinced that 
:hey are talking to a terminal. The rlogind daemon hangs 
tround shipping data between the stream end of the pseudo­
:erminal and the rlogin running on the caller's machine. 

By now, the original rlogin program has forked into two 
1alves. One takes data from the network and sends to the 
:creen; one takes data from the keyboard and sends it to the 
:emote machine via the network. 
We can now put the whole story together. We imagine chat 

:he user is editing a file on the remote machine using an 
nteractive editor and see what happens when the user types 
1 character on the keyboard. The character enters the local 
nachine and is read by the listening half of the rlogin 

Jrogram. The character is encapsulated in TCP and sent 
Jver the network to the remote machine where rlogind 

:eceives it. The character is now passed into the stream end 
Jf the pseudo-terminal and is read by the editor from the 
:orresponding terminal end. 
If the editor decides to echo the character, it will send it 

Jack the way it has just come. Sending it by the pseudo­
cerminal to rlogind, from rlogind to network, from the 
network to output half of the rlogin program. Finally, the 
~choed character appears on the user's screen. This process is 
,hown in Figure 1. 

Security 
Having got the basic mechanism in place, lee's worry a 

liccle about security. Since the standard login sequence is 
being invoked, users are asked for their password to validate 
the connection to the machine. This may seem reasonably 
secure since it is no different from logging in from a termi­
nal. It seems so normal that people do this without thinking; 

Local machine Remote machine 

User level processes 

rlogin rlogin 

Kernel layers Pseudo-terminal 

L___.-------~ 

I Network connection 

From keyboard 

Local machine Remote machine 

User level processes 

rlogin rlogin 

Kernel layers Pseudo-terminal 

Network connection 

To screen 

Figure 1. Processes involved in character input and 
output for r/ogin 

after all, using rlogin looks the same. 
However, networking technology is remarkably insecure. 

It's easy to sit on an Ethernet and grab all the packets travel­
ing between two points. Also, network debugging software 
exists to track particular connections in the protocols. The 
normal login sequence turns echo off so that someone look­
ing over your shoulder cannot see what you are typing. 
However, this precaution is useless because your password is 
traveling as plain text and is visible to the network snooper. 

You have some protection if your network is composed of 
workstations, because workstations generally prevent raw 
access to the network. Packet tracing is only permitted to 
superusers. However, all bets are off if you connect PCs on 
your workstation network. Anyone can snoop from a PC. 

Security is always a compromise between safety and conve­
nience, in computing systems and life. Usually, it's conve­
nient to be able to log in remotely, and we will take the risk 
of password discovery. However, too many people are not 
aware that the risk exists. 
If you regularly log in to a remote machine, it quickly 

becomes inconvenient and tedious to be forced to type your 
password every time. The designers of rlogin knew (or 
found) this and decided to permit "fast" access. The 
rlogind daemon knows the address of the machine chat is 
calling since it needs to send data back there. It can look up 
the name from the address to determine the machine that 
originated the call. By adding the remote machine name to a 
file, we authorize remote access without a password. 
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There are two parallel mechanisms, first , the system admin­
istrator can create a file, /etc/hos ts . equiv, that gives the 
names of all the machines that are cooperating. Users must 
have the same login name on all machines in the group. 

Second, a user can establish his/her own mapping by creat­
ing a file called . rhos ts on the home directory. This can 
give a remote machine from which the user will be permit­
ted to log in with no password; it can optionally be used to 
permit free access to a user with a different login name. 

Again, chis all seems sound. The system administrator can 
control access with the hosts . equiv file; otherwise the 
user must log in to the machine to create the local . rhos ts 
file. Once the files are in place, then the problems of pass­
word visibility disappear since users no longer type them on 
every connection. 

Other problems raise their head. First, there is the problem 
oflitter: Once a machine name is in your . rhos ts file it 
tends to stay there. Many people will enter the name of a 
remote machine into the . rhos ts file as a matter of course 
and forget to take it out again when access through that path 
is no longer needed. This is the way to build up a network 
of insecure connections to a machine. If one machine is 
compromised, then all your logins are accessible too. The 
Internet worm had a field day with . rhos ts files. 

It's a bad idea to allow nonpassword access for anything 
other than connections that you use regularly. It's a good 
idea to always use the same login routes and ensure that the 
. rhos ts files permit only the connections that you use. I 
also think that it's a bad idea to allow nonpassword access on 
a wide-area network. 

Reader Feedback 

Second, there is the bigger problem of a machine popping 
up on the network and pretending to be a trusted host. Since 
the address in the host is configured in by software, any 
address can be loaded. So it's possible to lie about who you 
are and be believed. In general, chis can only happen if the 
trusted host is down. 

Some systems have insisted that the hardware Ethernet 
address of a remote machine be installed in a file before it 
will believe that the remote machine is who it says it is. This 
has not really caught on, largely because it's inconvenient to 
maintain distributed databases of Ethernet addresses and the 
solution doesn't scale. 

These problems are beginning to be solved with the intro­
duction of security systems like Kerberos; encryption is help­
ing the software to believe that other software systems can be 
trusted . 

Remote Execution 
The authentication system chat is used by rlogin is 

adopted from the rcmd ( ) routine. It is chis routine chat 
forms the basis of the remote execution program rsh and, 
in turn, the remote copy program rep . The ability to 
remotely execute a single command on a remote machine 
considerably enhances the ability of a single user to take 
advantage of the CPU cycles that may be unused on a 
multimachine network. 

Using rsh is simplicity itself, assuming that the 
/etc/hosts . equiv file is set up or the. rhos ts file is in 
place. To list your home directory on another machine called 
remote , you can say: 

o help SunExpert serve you better, take a few minutes to close 

the feedback loop by circling the appropriate numbers on the 

Reader Service card located in the back of this magazine. Rate 

the following column and feature topics in this issue. 
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UNIX BASICS 

$ rsh remote ls . 

If the authentication fails, the command will fail, with the 
Permission denied error message. Otherwise, the remote 
machine runs the 1 s command. The standard input, the 
standard output and the standard error channels of the 
remote command are connected "conventionally," so 

% rsh remote cmd > opfile 

will print any error messages coming out on the standard 
error channel to the screen while diverting normal output 
to the file. As a result, it behaves exactly like the command 
is being run locally. Unfortunately, the rsh command 
doesn't appear to return program status, so there is some­
thing lacking in its transparency. However, you can run 
any command that doesn't require special interaction with 
a terminal. 

The operation of the rsh command is simple to under­
stand. First, it must be run by root or be seruid to root 
because it uses a privileged port number in the underlying 
protocol to communicate to the remote machine. It 
connects to a copy of rshd on the remote machine, again 
using a TCP virtual circuit. The rshd will refuse connec­
tions unless the port number is privileged, since it believes 
that the remote process is being run by root to get hold of 
the privileged port. This security check works on a network 
of cooperating UNIX systems but fails when an unscrupu­
lous user gets hold of a PC and can emit requests on any 
port. 

The intention is that an external machine requires privilege 
to invoke rshd, because in turn, the daemon is using privi­
lege to set up a user. On a set of cooperating UNIX 
machines, this all works nicely. It's hard for one user to 
pretend to be another. 

Once the connection to the remote rshd is opened, the 
local machine sends identification information so that the 
remote end can establish the user and check their . rhos ts 

file for valid access. The local machine sends the command 
to be executed. The daemon will then change to the user's 
home directory, become the user and execute the command 
using the user's normal login shell. While the command is 
run, the daemon will pass data from the network into the 
command and will transmit any data that the command 
sends to its standard output and error channels back to the 
remote machine. When the command is done, the copy of 
rshd terminates. 

The rep command uses this mechanism to validate users and 
also to move data. The command generates calls to itself on the 
remote machine; the calls arrange to send data down the exist­
ing TCP connection between the machines. Clever stuff. -

Peter Collinson runs his own UNIX consultancy, dedi­
cated to earning enough money to allow him to pursue his 
own interests; doing whatever, whenever, where ever. .. He 
writes, teaches, consults and programs using SunOS running 
on a SPARCstation l+. He is the Usenix Standards Liaison. 
Email: pc@expert . com . 
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ROBIN JAREAUX 

A Guide to 
by RICHARD MORIN, 
Technical Editor Workstation Hardware (Part 3) 

I r's still quiet on the USL front, so 
let's do some more looking at hard­
ware issues. This month's column 

is a naive exposition of virtual memo­
ry, using the notion of a "Magic 
Checkerboard." I will also bring in 
some of the performance numbers on 
RAM and disks, to lend a quantitative 
flavor to things. Bear in mind, howev­
er, that while the numbers keep chang­
ing, the basic principles do not. 

The Magic Checkerboard 
Visualize your computer's address 

space as a (large) checkerboard. Each 
square stands for a page of memory, 
which may be resident in RAM (red) 
or sitting out on the disk (black). Each 
time your program references a memo­
ry location, it "lands" in one of the 
squares. 
If the square is black, you must pay 

to make it red. If it is already red, you 
get a free ride for this turn. To keep 
the game interesting, only a certain 
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number of squares can be red at any 
time. If you make one square red, 
another one must go black. The strate­
gy is very simple: Stay on the red 
squares. Hit too many black squares, 
and you'll end up paying more than 
you can afford. 

The analogy is not all that far-fetched. 
If a page is already in memory, an access 
takes about a tenth of a microsecond. If 
not, the page must be brought in from 
disk, taking at least 15 milliseconds 
(15,000 microseconds). Divide the two 
numbers and you get a cost ratio of 
150,000 to one. In financial terms, if a 
RAM reference costs a penny, a disk ref­
erence costs $1,500. This explains why 
system designers work so hard on 
caching algorithms. 

On a multitasking system, this cost is 
largely hidden. The computer doesn't 
waste time waiting for your 1/0 to 
complete. Instead, it executes processes 
that aren't waiting for resources. Your 
program's elapsed time goes up, but 
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the CPU time does not (much). For 
this discussion, however, let's keep 
things simple. The computer is only 
running one task (yours), and we want 
it to finish as soon as possible. 
If you have 8 MB of RAM and your 

kernel rakes up 2 MB, user processes 
get a total of 6 MB for all their code 
and data needs. If your program fits 
within the available (total minus sys­
tem) RAM, the question of virtual 
memory is largely irrelevant. Pages are 
brought in until your program has 
what it needs. They remain in RAM 
from then on, because nothing is 
pushing them out. 

If, on the other hand, your program 
needs more memory than is available, 
the system has to push one of your 
pages out to disk before it can bring 
another one in to RAM. This costs 
another 15 milliseconds, doubling the 
cost ratio. Page over the net (e.g., on a 
diskless node), and the cost of bringing 
in a block gets even more expensive. 



Committed To Memory . 

For Kingston , commitment is not just a word, it's the cornerstone of our business. It 's the difference between 

just doing our job and doing our best, between random testing and testing each and every one of the 

4,982,131 memory modules we 've shipped so far. That makes us the largest manufacturer of memory products 

in the world . Something that gives real meaning to Kingston 's lifetime warranty on all workstation memory 

products. It 's only when we 're satisfied that we 've met our commitment to ourselves that we 're confident 

we 've met our commitment to our customers. So if you 're looking for a wide range of reliable workstation 

upgrades, commit the name Kingston to memory. For more information call us at (800) 835-2545. 

THE INSIDE NAME IN UPGRADES 

17600 Newhope Street, Fountain Valley, California 92708 (714) 435-2667 Fax (714) 435-2618 East Coast (516) 673-6300 

Circle No. 26 on Inquiry Card 



Pretty serious stuff, if you do it very 
often. 

Locality of Reference 
Most well-written C programs do 

not hop around memory willy-nilly. A 
few hot spots (e.g., loops) in the exe­
cuting code account for most of the 
CPU (and hence memory) activity. 
This increases the "locality of refer­
ence" (keeping memory accesses 
bunched together) and minimizes pag­
ing of executing code. 

Data activity is still a problem, how­
ever. If a program walks through its 
arrays sequentially, each page gets a 
large number of references before it is 
returned to disk. If the needs of the 
algorithm (or programming clumsi­
ness) cause the program to make long 
jumps through its arrays, pages go in 
and out of RAM like mad. The follow­
ing nonsense program demonstrates 
this, by walking through a very large 
array: 

#define S 3000 / * #define FAST/ ** / 

int i, j , k ,m[SJ [SJ ; 
main () { 

for (i=O ; i<S ; i++) 
for (j=0 ; j<S ; j++) 

#ifdef FAST 
k += m[i] [j] ; 

#else 
k += m[j] [i] ; 

#endif 

With FAST defined, my ELC takes 20 
seconds to run this program. 
Otherwise, it takes 173 seconds. 
Swapping two subscripts produces 
more than a factor of eight difference 
in run time. This is clearly an extreme 
example, but it is relevant. 
Subscripting order can have a very 
strong effect on paging activity. 
If you have a program that chomps 
through massive arrays, try running it 
under the C-shell's built-in time com­
mand. The test runs I made looked 
something like: 

% time fast 
12 . 7u 5 . 7s 0 : 20 9pf+Ow 
% time slow 
21. Bu 103 . Ss 2 : 53 3023pf+0w 
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I/OPENER 

After running the command, time 
prints out several values (see csh ( 1) 
and time ( 1) man pages for details). 
The first value (12.7u) is the "user 
time." This is the number of CPU sec­
onds the command itself spent on the 
task. The second value (5.7s) is the 
"system time." The operating system 
spent this time doing things for the 
command. The third value (0:20) is 

their locality of reference tends to be 
poor. 

So What? 
Good question. As a system adminis­

trator, you have very little to say about 
how local programmers design their 
code, let alone what vendors do in 
theirs. You can and should point out 
programs that page a lot, because 

f you're paging too much, and you can't fix 
the code, add more memory! 

the elapsed time in minutes and sec­
onds, as you would get by using a 
stopwatch. 

The last value (9pf+Ow) shows page 
faults and swaps. In this example, the 
page faults tell the whole story. The 
fast version has nine page faults, 
compared with 3,023 for the slow ver­
sion. By cleaning up subscript use on a 
thrashing program, you may be able to 
improve things by a similar ratio. 

Tree structures and other linked lists 
can be even more troublesome. There 
is no reasonable way to store trees in 
memory. They sprawl, and pointers for 
closely related nodes may go anywhere 
in the address space of the machine. 
Every time you follow a pointer to a 
child node, you are risking an access to 
a whole new page. 
If the nodes are small, the problem is 

reduced somewhat. At least some 
related nodes will fit on the same 
pages and may be accessed economi­
cally. Some programs take advantage 
of this by keeping big chunks of data 
outside of the list itself. This allows 
them to traverse the list economically, 
accessing big chunks only when they 
are needed. 

In the Lisp language, the program 
itself is arranged as a tree. On a coarser 
scale, the many levels of subroutines 
used in structured languages produce a 
kind of tree-structured code. If these 
programs are not loaded carefully, their 
execution can cause repeated references 
to large numbers of pages. In any case, 
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improvement may well be possible. 
Other than that, however, you must 
live with the problem. 

This is not to say, however, that there 
is nothing you can do. If you're paging 
too much, and you can't fix the code, 
add more memory! By adding more 
red squares to the checkerboard, you 
increase the chance that your programs 
will land on one of them. Besides, 
memory is really cheap these days. I 
recently bought a 16-MB memory 
module for my ELC. It cost less than 
$500, including tax. 

One caution. Sun's VM system uses 
RAM as a cache. Process memory lim­
its are based on the (disk) swap space. 
It's pretty silly actually. Put in 128 MB 
so that you can avoid swapping entire­
ly, and you won't get any use out of it 
unless you allocate 128 MB of swap. 
In any case, adding RAM without 
increasing your swap space is a big 
loss. Live with it. 
If you have a relatively small number 

of memory-intensive jobs, consider 
putting large amounts of memory on 
just a few machines. Encourage your 
users to put the hogs onto the 
memory-heavy machines. Telling them 
should be enough; nobody wants their 
programs to run slowly. 

More generally, you can insist that 
programs be given enough memory to 
run efficiently. Virtual memory isn't 
free, and the costs go up sharply as the 
ratio of virtual to physical memory 
increases. If half of your programs' 
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memory fi.ts in RAM, you're doing 
fi.ne. Push it down to a third, and 
you'll start thrashing a bit. Less than 
that, and you're probably asking for 
trouble. 

The ps, pstat and vmstat programs 
give useful, if complex, rundowns on 
how the system is doing. Look over the 
relevant manual pages, then try them 
out in various ways. After a bit of prac­
tice, you'll fi.nd ways in which they can 
help you to monitor the system. Mike 
Louk.ides' book System Performance 
Tuning(O'Reilly, 1991, ISBN 0-
9371 75-60-9) gives extended coverage 
of these and other tools. 

Bitch, Bitch, Batch .. . 
One way of reducing instantaneous 

memory requirements is to use run 
queues (batches) for memory-intensive 
jobs. The batch ( 1) command is 
present on most versions of UNIX. It 
only supports a single job queue, so it 
won't handle complex scheduling 
requirements. On the other hand, it's 
very easy to use: 

% batch 
at> foo 
at> bar 
at> <EOT> 
job 7570 at Tue Oct 
% 

By putting all your memory hogs into 
a batch, you keep them from compet­
ing for limited RAM resources. Each 
one gets all that the system has avail­
able and runs more efficiently. Some 
related commands, at and cron, will 
let your users schedule large produc­
tion jobs for times when not much 
else is happening. Just remember the 
bad news about workstations: Even 
when you go in at night, they're still 

slow. -

Richard Morin produces Prime Time 
Freeware, a semi-annual CD-ROM 
collection of redistributable, UNIX­
related source code. Between releases, 
he consults, writes and teaches on 
UNIX topics. He may be reached at 
Canta Forda Computer Laboratory, 
P.O. Box 1488, Pacifica, CA 94044 or 
by email at rdm@cfcl . can. 
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our Standard Column 

JOHN W. KELLEY JR. 

by PETER H. SALUS Standards and FTP 

A bout 10 times each month, 
someone enquires why she or 
he can't access standard xyz 

electronically. I usually respond chat 
it's because ANSI, IEEE, ISO or the 
ITU don't allow the standards to be 
put on to a server, and I supply several 
of the reasons that these august bodies 
have given in the past. 

Well, boys and girls, once upon a 
time in 1991 , Carl Malamud pro­
posed to the International Tele­
communication Union that the 
19,000 (yes, nineteen thousand) pages 
of the "Blue Book" [the massive 1988 
CCITT standards] be scanned in and 
posted to the Internet for ftp accessi­
bility. 

In August of 1991 Malamud flew to 
Geneva and met with the Secretary 
General of the ITU as well as with 
several folks at ISO. The upshot was 
that "Bruno" was permitted as an 

40 

experiment. The result was that it was 
shot down as "failed" in only three 
months, the ITU and ISO viewing the 
Internet as a toy for academic techies 
and realizing that making things avail­
able would cut into their lucrative 
sales and printing contracts. 

To get the whole story, run out and 
buy Malamud's new book, Exploring 
the Internet, for $26.95 (Prentice Hall, 
1992; ISBN 0-13-296898-3). It is 
subtitled "a technical travelogue," and 
that's what it is. Malamud seems to 
have circled the world thrice in under 
a year, visiting lots of folks, eating in a 
number of restaurants I wish I could 
get to, and recounting conversations 
and naming names where the bureau­
cracy of international telecommunica­
tions is concerned. 

It is a wonderful book, but the tale 
of Bruno and its slaughter at the 
hands of ISO and ITU may be the 
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funniest and saddest in the book. 
We can learn from a "Dr. 

Zakharov"- head of the ISO comput­
er group-that "People don't need to 
read the standards" (Page 10). In fact, 
Dr. Zakharov seems to believe that 
ISO standards are unreadable and that 
people shouldn't try to read them. 

Dr. Zakharov appears to believe that 
what every standard needs is the ap­
propriate guru to digest it, and pro­
vide baby food to the technical com­
munity. This should then be redigest­
ed by another guru to supply third- or 
fourth-generation generalities to the 
public. (I guess the good doctor would 
support chis column.) 

We can learn from Walter Richter at 
ITU that the Internet doesn't reach 
the right sort of people. We can learn 
just what sort of big business printing 
is for the ITU (seven offset presses, 
four Xerox 5090s, "and a dozen or so 



other large copiers ... The ITU's own 
facility generated only a fraction of 
the total output. Swiss printers had a 
long and cozy relationship with the 
ITU bureaucracy" (Page 127)). 

The Bruno experiment clearly 
threatened this high-gloss paper 
emp1re. 

In its first four weeks, Bruno had 
been cloned by 21 servers on four con­
tinents. More than 500 hosts in 27 
countries had retrieved over 65,000 
files at races up to 3 5 packets per sec­
ond. Larry Eicher, the Secretary­
General ofISO, put it quite bluntly to 
Malamud: 25% ofISO revenues came 
from sales. How would chis revenue be 
replaced? Further, how would 
Malamud convince the national 
groups (like ANSI, DIN, etc.) to give 
up their sales revenue? 

Another interesting point made by 
Malamud has to do with the copy­
righting of standards. I presume chat 
readers of this column know that 
IEEE, ANSI, ISO, etc., all indicate 
that the standards themselves are copy­
righted. The substance of what 

YOUR STANDARD COLUMN 

Malamud remarks is chat there may 
not be a sustainable basis for the vari­
ous bodies to assert copyright protec­
tion . 

His reasoning is that all standards 
"start out as public-domain working 
documents," which go through many 
public revisions; they are not "original 
and not previously published. " 

Furthermore, many jurisdictions 
don't permit the copyrighting of gov­
ernment or official documents. While 
I don't think it has ever come up, I 
would think that standards organiza­
tions are "official" and (in most coun­
tries) "governmental." Finally, copy­
right law appears to involve representa­
tion, so it is a matter for the courts to 
decide whether pieces of paper and 
arrays of bits are the same representa­
tion. (I think this may mean that the 
diagrams in standards are copy­
rightable, but the text isn't.) 

Malamud's book is entertaining, 
informative and lots of other things. I 
love his anecdotal style. This is not a 
high-tech volume on the Internet. But 
it is a great tour. And it will explain 

why the international standards bodies 
don't want standards to be readily 
available; why they genuinely fear the 
Internet and the wonder that John 
Quarterman calls "The Matrix"; and 
just why OSI is less than a success, 
despite the support of many govern­
ments and PTTs. 

I admit that I don't think I've ever 
met Carl Malamud, but his columns 
are usually very fine, and his two 
recent books, Stacks and Exploring the 
Internet, are really excellent. Exploring 
the Internet deserves becoming Prentice 
Hall's greatest hit since K&R. 

Correction 
Due to a lack of standards on my 

part, I spelled Baldrige wrong in my 
September column. -

Peter H. Salus is the executive direc­
tor of the Sun User Group. He has 
attended both ISO and P1003/Pl201 
meetings and expects remission of time 
in purgatory as a result. Email: 
peter@sug . org. 
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You just didn't know how 
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For chose who need a PC working next to their workstation, we'd like to 

suggest a closer relationship: A PC working inside your workstation . 
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Microsoft® Windows'" applications right on your workstation . With 

486 power. 

You can copy and paste text between PC and UNIX® applications. 

Access printers, files and CD-ROM drives anywhere on the network. 

All with VGA and SuperVGA graphics capabilities. And right on your 

workstation. 

Best of all, you choose the level of performance you wane: SunPC 

software and SunPC Accelerator cards lee you choose the right power 

now, and upgrade in the future. 

So while you could put a PC on your desk to help you bridge the 

PC and UNIX worlds, Sun PC produces make chat kind of excess a lot 

harder to swallow. 1-800-24-SELECT. 
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ystems Administration 

Space Police 
by S. LEE HENRY 

E 
lectronic pack rats-that's what they are. All those 
users who never throw away a file and fill "your" 
disks with data that needs to be maintained and 
backed up. With few exceptions, no one cleans up 

after himself on a regular basis. As a result, disk space is 
constantly on every systems administrator's mind. 

Space cadets to the rescue! By setting up your file systems 
to enforce quotas, you might gently make your users 
accountable for the space that they occupy. 

File System Quotas 
The disk quota option ofSunOS has a couple of quirks but 

is basically easy to administer. Further, simple scripts can be 
built that facilitate configuring the quotas and watch for 
users who are getting close to the limits that you set. This 
gives you the ability to deal with the politics of who owns 
the resources and whether you, as the space policeman, can 

enforce limits on how much your users retain long before 
they get "bitten." 

Disk quotas are set up to limit one or both of 1) disk space 
and 2) the number of inodes (file descriptors) used. For 
exported file systems, quotas are established on the server. 
Only superusers can set quotas and look at other people's 
usage. Quotas are set up by file system and require kernel 
support through the QUOTA and UFS options. 

options QUITTA # disk quotas for local disk s 

options UFS # filesystem code for local disks 

The quotas file itself is kept at the base of the particular file 
system. For home directories, this file will be something like 
/home/quotas or /home/wizard/quotas , depending on 
how you've set up your accounts. 

The /etc/fstab and /etc/mtab files reflect the use of 
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SYSTEMS ADMINISTRATION 

fs /home blocks (soft= 40000 , hard= 50000) inodes (soft= 0, hard 0) 
fs /usr blocks (soft= 8000 , hard= 10000) inodes (soft= 100 , hard 100) 

Listing 1. Showing individual disk quotas with edquota 

quotas on both local and remote file systems as shown 
below: 

/et c/fstab : 
/dev/sdOa I 4 . 2 rw 1 1 
/dev /sdOg /home 4 . 2 rw , quota 1 6 
/dev/sd3h /usr 4 . 2 rw , quota 1 2 
/dev/fdO /pcfs pcfs rw , noauto 0 0 
/etc/mtab : 
/de?/sdOa I 4 . 2 rw , dev=0700 1 1 
/dev/sd3h /usr 4 . 2 rw , quota , dev=071f 
/ dev/sdOg /home 4 . 2 rw , quota , dev=0706 

1 2 
1 6 

The quotaon and quotaoff commands will start and stop 
quotas. You do need to create the quotas file before using 
quotaon; quotaon doesn't create it for you and will 
complain if it doesn't exist. This is one of the command's 
"quirks" but is not much of a problem. 

touch /home/quotas quotaon /home 

To set individual disk quotas, use the edquota command. 

/usr/etc/edquota slee 

See Listing 1 for the output. Unless the EDITOR environ­
ment variable is set, edquota puts you into vi, where you 
can modify the values for space and inodes. 

Listing 2a. Using repquota to generate a report 

Block limits 

User used soft hard timel eft 

slee +- 37869 30000 40000 NOT STARTED 

fred 1784 30000 40000 

onowa 290 30000 40000 

vai l 15 30000 40000 

mel odie 889 30000 40000 

shayla 110 30000 40000 

charita 11 30000 40000 

Listing 2b. The -v option reports on individual usage 

wizard#quota -v fred 

Disk quotas for fred (uid 222) : 

Filesystem usage quota limit timeleft 

/ usr 1 8000 10000 

/home 1784 30000 40000 

By default, both the space (blocks) and inodes values are 
set to zero. This indicates that no quotas will be applied. 
From the quotas expressed in the lines above, you can see 
that I am free to create as many files as I want in /home, as 
long as I do not use more than 40 MB of storage. 

Allocating both soft and hard limits allows you to warn the 
user that he has used up more space than he is entitled to 
while giving him time to clean up his act. The soft limits 
denote the value at which the user will begin to get warnings 
and the clock begins to "tick'' on how long he has to remove 
some files . The hard limit denotes the usage value at which 
he no longer will be able to create fi les and may lose files 
that he edits. Make sure that the cushion you provide 
between these two values is reasonable and that you give 
your user time to react. 

Timeout values can be specified for file systems by the 
edquota -t command. To change the default for the 
system, modify the value indicated in the header file 
/usr / include/usf/quota . h . Changes will be reflected 
when you compile a new kernel. 

#define DQ_FTIMELIMIT (7 * 24*60*60) 
/ * 1 week */ 

#define DQ_BTIMELIMIT (7 * 24*60*60) 
/* 1 week*/ 

To use the edquota - t command, you should first shut off 
quotas for the particular file system and remove the old 

File limits 

used sof t hard t i meleft 

1049 0 0 

39 0 0 

18 0 0 

12 0 0 

93 0 0 

21 0 0 

8 0 0 

files quota limit timeleft 

1 100 100 

39 0 0 
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SYSTEMS ADMINISTRATION 

quotas file . 

quotaoff /home 
cat /dev/null > /home/quotas 
edquota -t 
quotaon /home 
edquota slee 
quotacheck /home 
repquota /home 

If all your users are going to be given the same quotas, you 
can simplify the setup by setting up a single or "model" user 
and then copying the quotas for other users with the 
edquota -p <model> <user> command. IfI want to set 
up Vail's quotas the same as mine, I use: 

edquota -p slee vail 

The beauty of this method is that you can set up quotas via a 
simple script or using your favorite shell interactively: 

wizard# foreach user (vail fred onowa melodie 
shayla charita) 
? edquota -p slee $user 
? end 

Don't forget to run the quotacheck command for a consis­
tency check after setting them up. 

You can do this same thing on a larger scale (e.g., across all 
servers) by copying the quotas file after you've set up quotas 
for your model and then using a loop like that shown above 
to set up quotas for all users on each of those servers. 

Reporting Quotas 
To generate a report on quotas, use the repquota <file 

system> command. A sample of the output of this 

Listing 3. An awk filter to look for quotas over 90% 

command appears in Listing 2a. Clearly, I'm the only elec­
tronic pack rat on my system! On the network overall, I 
don't stick out so much. 

The quota - v <user> command, Listing 26, displays a 
quota report for an individual. 

The second "quirk" that I've found in dealing with quotas 
is that the repquota and quota -v <user> commands do 
not always agree. Sometimes the repquota command will 
say "NOT STARTED" when the quota -v <user> 
command indicates how much time is still left. 

Watching Out for Your Users 
Something that I've found very useful is to run the 

repquota command each night through an awk filter 
that looks for quotas over 90% (see Listing 3). If you 
examine this report each morning, you can warn users 
who are getting close (probably long before they would 
notice). It reminds them that you're on their side. I've 
included the simple awk script that does this for you. 

# over90 : print disk space and file usage over 90% of quota 
# BEGIN { 

print "Space Usage over 90% of Quot a" 
print "------- -------- " } 

if (NR > 2) { 

PCT= $3 / $4 
PCT2 =PCT * 100 
if (PCT2 > 90) { 

} 

DEC = index (PCT2 , ". " ) 
PERCENT= substr(PCT2 , 1 , DEC-1) 
print $1 " \ t " PERCENT "%" 
} } 

Space Usage over 90% of Quota 

slee 126% 
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Now you can have it all 
in an X terminal. 

Tektronix Quality. 77,000 Xstones. 

Entry-level price, with high-end perfor­
mance. Believe it! The world's fastest 
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The command 

repquota /home I awk -f over90 I lpr 

will run this report and send it to your printer. Put this in root's 
crontab file and run it each morning before folks start working. 
The following entry in /var/ spool/ cron/ crontabs / root 
would run the quota report each morning at 6: 15: 

15 6 * * * /usr/etc/repquota /home I awk -f 
/usr/local/bin/over90 I lpr 

Calculations inside the awk script start with the second line 
of the repquota output in order to jump over the column 
labels. Subsequent to that, all we're doing in this script is 
calculating the percentage of the soft limit for disk space 
used and printing it our as a percentage. The output of this 

or those of you thinking about 

the move to Solaris 2.0, you'll 

be happy to know that quotas 

have not changed. 

command is shown below the script itself. For simpliciry, 
this script only looks at disk usage. Clearly you can add 
calculations for checking the number of files quota as well. 

Solaris 2.0 
For those of you thinking about the move to Solaris 2.0, 

you'll be happy to know that quotas have not changed. The 
noteworthy exception to this statement is that you will no 
longer have to concern yourself with whether or not your 
kernel has been built to support quotas; the dynamically 
configured kernel takes care of this for you. ~ 

S. Lee Henry is on the board of directors of the Sun User 
Group and is a systems administrator for a large network of 
Suns in the federal government. She also runs The Next Page 
Inc., a consulring firm specializing in software documentation. 

It's In the Mail 
Excited, confused, inspired or irritated by some­
thing you read in SUNEXPERT Magazine? We would 
be happy to hear from you. Our email is always 
available to answer questions directed at our 
columnists: Michael O'Brien , Peter Collinson , 
Richard Morin, Peter Salus and S. Lee Henry. 
For the sake of brevity and type fit, we may 
edit letters, but we will try to respect the ideas. 
So, let us hear from you at dpryor@expert.com. 
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security protection to dial-up 
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UNIX application, CoSECURE 
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CoSECURE adds no system 
overhead. 

With CoSECURE, you can choose 
from a wide range of security 
options, including time and date 
controls, as well as full "dial-back" 
capability. Security parameters can 
be set either globally, or on an 
individual basis. 

CoSECURE places 
no limit on the number 

of authorized users, can 
support any number of telephone 
lines, and ensures uninterrupted 
e-mail (UUCP) connection-- all 
without compromising security. 

Be better than secure ... be 
CoSECURE. For more 
information, or a free trial 
evaluation, call CoSystems at 
408-748-2190. 

GSystems 
CoSystems, Inc. 
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Still, some users do need more SBus 
sloes. SBus hose manufacturers can't 
simply add sloes, though, because the 
SBus specification scriccly limits 
certain electrical characteristics, such as 
capacitance. This drives the cost and 
size of SBus cards down, while improv­
ing performance. Unfortunately, it also 
limits the number of sloes. If specifica­
tion-compliant, any SBus with a 25-
MHz clock race probably has no more 
than three slots. If the clock rate is 20 
MHz or less, then four slots are possi­
ble (and with extreme care, perhaps 
five or six). 

SBus host manufacturers can add bus 
interfaces, however. Consider the 
SPARCserver 600 MP series, which 
can be expanded through its VME and 
MBus interfaces, in addition co the 
four SBus sloes it provides. Consider 
also Performance Technologies 
SBus/System Model PT-SYS5000, 

SBUS 

which offers up co eight coral SBus 
slots. To accomplish this it uses 
multiple SBus interfaces, as shown in 
Figure 1. This approach has advan­
tages besides an increase in the number 
of SBus sloes; it also increases the total 
I/O bandwidth available. 

Boarding the Bus 
It is also possible co add slots co a 

machine already in the customer's 
hands. This is done with a bus bridge 
or expansion chassis. This is a product 
that connects another bus through one 
sloe on the existing bus. In the case of 
a true bus bridge, the added bus can be 
of virtually any type. For example, a 
VME bus interface (and hence VME 
expansion devices) can be connected in 
this way. In fact, several vendors do 
offer such SBus-co-VME bridges. 
Since the interfaces at each end can be 
very different, bus bridges usually 

Figure 1. A multi-SBus architecture not only increases the number of SBus 
slots, it also increases the total 1/0 bandwidth available. 

Memory 

MBus to SBus 
Adapter 

MBus 

CPU 

MBus to SB us 
Adapter 

Figure 2. Expansion chassis components include the expansion chassis itself, 
an adapter card and the cable that connects the two. 
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must provide some kind of electrical 
isolation and translation facilities. 

An expansion chassis typically refers 
co more of a bus extension than a true 
bridge, because the same kind of bus is 
at each end. Ir is usually simpler, and 
an expansion chassis may only need co 
provide electrical isolation (signal 
buffering), although resynchronization 
or other functions are sometimes also 
necessary. 

A diagram of an SBus expansion 
chassis is shown in Figure 2. Its 
components include the expansion 
chassis itself, an adapter card and the 
cable that connects the two. Extra 
SBus cards are plugged into the remote 
bus in the expansion chassis, and 
transfers co or from chem are routed 
through che adapter card chat is 
plugged into che host bus. Nore that 
while an expansion chassis might 
provide n slots in the remote bus, it 
also consumes a slot in the host bus. 
Therefore the coral number of addi­
tional slots it provides is n-1. 

There are a number of SBus expan­
sion chassis products available. A 
summary of these and their primary 
characteristics is shown in Table 1. 
Noc surprisingly, there are many simi­
larities between these products; afrer 
all , they are designed co perform the 
same basic purpose. Ultimately, the 
differences are more interesting, 
though, because they spring from the 
unique approaches taken co add value 
and solve the technical challenges 
involved. Exaccly which produce is best 
for a given application depends on the 
customer's particular needs and how 
they are affected by the choices and 
trade-offs the vendors made. 

For example, note that there is signif­
icant variation in the cable lengths that 
each produce affords. The longer the 
cable, the greater the flexibility, in 
most cases. If the cable is coo shore, 
then the expansion chassis probably 
must be positioned direccly below or 
above the workstation. A shore cable 
may be problematic for some nondesk­
cop machines, too, which aren't in 
typical pizza box enclosures. This 
includes the SPARCserver 600 MP 
series, for instance, which is in a desk­
side VME enclosure. Longer cables 
offer no such difficulties, though. 



SBUS 

Summary of SBus Expansion Products 

Aurora 
lntegrix Inc . .. 

Technologies Inc. 
SEC150 

SBox 

List Price $1 ,995 $1 ,950 

Warranty 1 year 1 year 

Number of slots3 42 5• 

DVMA (master) 
no yes 

support? 

Space for two 3½-inch two 3½-inch 
SCSI devices? bays• bays 

Compatible with 
yes yes 

SS1(+), IPC? 

Cable length 100 feet 1 foot 

Notes: 
1 Artecon's SB-3000XD and SB-6000X are now 

second-generation products. The previous models 
had fewer features and a more restrictive cable 
length of only six inches. 

2 Aurora offers a "Dual SBox" configuration that has 
eight slots and lists for $3,599. 

3 An expansion chassis adds the number of slots 
indicated but also consumes one slot in the host. 
Therefore the net gain ranges from two slots (for 
Su's SES and Artecon 's SB-3000XD and SB-
31 00XD) to five slots (for the lntegrix SEC150 and 
Artecon 's SB-6000X and SB-61 00X). 

• Of these six slots, three allow cables to be 
attached to the cards. The other three are 
reserved for devices that do not require outside 
connections, such as coprocessors. 

5 Artecon offers variants of these products that 
provide on-board SCSI and Ethernet 
controllers. This can el iminate the need for 
such an SBus card in some configurations, 
thus saving a slot. These products are 
designated SB-31 0OXD and SB-
6100X and list for $2 ,395. 

6 Requi res optional mounting kit. 
One of the device bays can 
accept a 5¼-inch device and 

Artecon Sun Texas 
SB-3000XD Microsystems Inc. Microsystems Inc. 
(SB-6000X)' SES 9100 

$1 ,995 $2,495 $2,595 -
1 year 90 days 1 year 
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yes yes yes 

two 3½-inch two 3½-inch four bays• 
bays' bays 

yes no• yes 

12 to 30 inches 
6 feet 

(2 meters) 
18inches 

has external access so that it may be used for a 
floppy, tape or CD-ROM drive, for example. 

1 Not available on the SB-6000X and SB-61 00X. 

s Two 3½-inch bays and two 5¼-inch bays. The 
latter have external access. 

9 The SES can only be used in a host whose Open 
Boot Prom revision is 2.0 or higher, which is not 
typical of most SPARCstation 1, 1 + and IPC 
platforms (and equivalents) . Accord ing to the 

documentation Sun provides, the SES may 
be used only with SPARCstation 2, 
I PX, SPARCstation 10 and 
SPARCserver 630 platforms. 
Sources within Sun indicated that 
with a PROM upgrade, though , 
the SES may also be used with 
SS1 (+) and IPC platforms. 
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Why then don't all these produces 
offer long cables? Long cables are more 
difficult because they are more suscepti­
ble to electrical noise, ground loops and 
offsets, and so on. Also, a finite amount 
of time is required co send a signal 
down a cable and then gee the result. If 
long enough, chis propagation delay can 
degrade overall performance or disallow 
certain kinds of SBus transfers chat have 
especially strict timing requirements. 

Aurora Technologies Inc.'s SBox 
buffers all the signals using differential 
drivers (which are largely immune to 
noise and tolerant of ground offsets). 
le also resynchronizes critical signals to 
guarantee required timing constraints. 
T h is allows cable lengths of 100 feet or 
more when needed (although due to 
the delays introduced by longer cables, 
performance is maximized when the 
cable length is kept as shore as possi­
ble). According to Aurora's marketing 
director, Brian Skidmore, chis approach 
required additional expense and diffi­
culty, but the result is a more robust 
and reliable design. T he length also 
makes it easier to place the expansion 
chassis where it is needed, such as on 
the manufacturing floor or in the 
wiring closet. An added benefit of the 
design is the ability to turn the expan­
sion chassis on and off independently. 
This allows SBus cards to be removed 
or installed without turning off power 
to the hose. 

A Master Plan 
T here is a cost associated with chis 

approach, though; the delays and 
resynchronization penalties do not 
allow SBus master devices (chose chat 
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Expansion Subsystem (SES) 
cakes a very different approach. 

SBus expansion chassis, 
like this SBox from Aurora 

This product is more like a true 
bus bridge than the ochers. In 
chis case, the remote SBus is not 
really an extension co the host 
bus; it is more like an indepen-

Technologies Inc., come in 
several different forms. All, 
however, allow a worksta­
tion to support more than 
the maximum four SBus 
slots allowed by 
SPARCstations and com-

dent bus in its own right. 
According to Robert G ianni , 
Sun's engineering manager, 
Hardware Interface patibles. 

can initiate transfers) in the remote 
bus. T his product is only useful for 
SBus slave devices (those chat only 
respond to transfers). Scill , chis may 
not be as severe a restriction as it first 
seems, because of issues related to the 
effective use of SBus master devices in 
any expansion chassis. More on chis 
lacer. 

lntegrix lnc.'s SEC150 can support 
SBus master devices only if the cable 
delay is minimized. This is why chis 
produce limits its cable's length to only 
one foot. Texas Microsystems Inc. uses 
a pipelined approach chat reduces its 
product's sensitivity to propagation 
delay and allows the cable to screech co 
18 inches. Arcecon's SB-3100XD and 
SB-6100X use a similar mechanism. 

Sun Microsystems lnc.'s SBus 

Technologies, peer-to-peer 
transfers (chose between one 
SBus card and another) on the 
remote bus require the hose bus 
on ly for virtual address transla-

tion. Once chat is done, the transfer 
on the remote side completes in paral­
lel with ocher activity on the hose side. 
Also, the remote bus always operates at 
the maximum SBus clock race (25 
MHz), even if the hose's SBus clock 
rate is lower. Both of these features 
improve the product's performance. 

The SES packetizes transfers; it 
encodes chem before sending chem 
through che cable and then decodes 
them at the ocher side. This mecha­
nism allows che independent bus activ­
ity described above, and it also 
manages the delay and resynchroniza­
tion that a long cable requires while 
still allowing the SES to support both 
master and slave devices in the remote 
bus. This allows the SES to use a cable 
up co two meters long. 

Figure 3. Devices in a remote chassis have inherently lower priorities (priority 
dilution) than local devices. Remote requests are "funneled" through a single 
slot and must share that slot's place in the arbitration sequence. In this case, 
remote masters get one access for every three of the local master. 

Master 

A 

1 

Master 

B 

' ' 

Master 

C1 

Adapter card 
In slotc 

Host SBus 

Master 

C2 

Typlcal Round-Robin A rbitration Sequence: 

Master 

C3 

"A"then ''B" then ''C1 "then 

"A" then "B" then "C2" then 

"A " then "B"then "C3" then 

"A" then "B" then "C1" and 90 on ... 
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RESOLUTION REV.OLUTION. RASTERFLEX 1
M . 

' . 

SIMULTANEOUS 8 AND , 24 BIT WINDOWS. 

VITec's new RasterFLEX™ series of raster accelerators 
advances the revolution in true-color processing. 

RasterFLEX-32™ brings unprecedented capability to 
desktop Sun SPARCstations TM and SPARC®-compatible 
workstations. 

RasterFLEX-32 offers flexibility to drive 
simultaneous manipulation and display of 
true-color (24 bits-per-pixel) and grayscale/ 
pseudocolor (8-bits-per-pixel) windows. 

RasterFLEX-32 provides accelerated performance 
packed on a single Sbus card that is loaded with Open 
Windows TM and X Window System1 M(V11R4) software 
environments for plug-and-play performance. 

Call us and join the true-color revolution. Also ask 
about the RasterFLEX-8TM and Raster­

"' FLEX-HR™ high resolution products. 

I YID Visual Information Technologies Inc. e C 3460 Lotus Drive, Plano, T exas 75075 

800-325-6467 (214)596-5600 Graphics and photographs can be 
merged , allowing non-destructive graphic 
overlays on top of true-color images. THE RASTERFLEX·32 CARD. 

RasterFLEX. RasterFLEX-32. Hastt"rFLEX-8. and RasterFLEX-M R are trade­
marks of Visual Information Tf'chnologies Inc . 0 1)f"nWindow1 is a trademark of 
Sun Microsys tems Inc. X Window Systt'm is a traclf"mark of MIT. SPARC and 
SPARCstations a rt' trademarks of SPARC lntf' rn ationa l Inc. 



Like Aurora's SBox, the SES' long 
cable has its drawbacks. All of these 
products add ro the time and overhead 
required ro complete a transfer. This 
increases latency and reduces band­
width, but usually the effect is small 
(the difference is only a few percentage 
points in most cases). Packetizing 
transfers exacerbates the problem, 
though. The effect is still small for 
burst transfers (which send or receive 
multiple words per transfer) but might 
be pronounced for nonburst transfers. 
When asked to comment, Sun's 
Gianni acknowledged that "if an SBus 
card does not make use of burst trans­
fers, it will perform better in the host." 

This could be significant. Many 
existing SBus slave devices don't make 

The Mux Option 

SBUS 

use of burst transfers (Sun's GX and 
CG3 frame buffers are rwo examples). 
There are rwo principal reasons for 
chis. First, it complicates the design 
and is only possible with 32-bic-wide 
interfaces (while slaves are often 8- or 
16-bit devices). Second, some SBus 
hosts cannot initiate burst transfers at 
all. Those that do often can't do it 
cleanly. There is no SPARC instruc­
tion to generate a 16-byte burst (the 
most common type), for example, and 
system- or processor-specific mecha­
nisms must be used . 

W ith the exception of Aurora's SBox, 
al l of these products al low SBus master 
devices in the remote bus in some 
cases. Restrictions and exceptions are 
common, though; check with the 

S Bus expansion chassis , such as those mentioned in 
this article , are probably the best-known method of 

providing additional hardware to SPARCstations and 
their ilk. But there are other routes. Since the SPARC­
station 's introduction, a number of companies have 
explored the possibilities inherent in the machine's ports. 

The SCSI port, for example, is a popular method . 

vendor to find out which devices and 
which configurations do not work 
with each expansion product. Even in 
those cases where the restrictions are 
not specific, there are still architectural 
issues that affect how well SBus 
masters will work in a bus-bridge or 
expansion chassis. Among these are 
such factors as prio rity dilution and 
retry blocking. 

As mentioned before, SBus masters 
can initiate transfers while slaves 
cannot. This capability is often 
referred to as Direct Memory Access 
(DMA), or in this case Direct Virtual 
Memory Access (DVMA; SBus 
masters use virtual addresses). To 
perform such an operation, the master 
must first request access to the bus and 

Among the vendors in this market is Central Data, which 
offers a line of products it calls scsiTerminal Servers. 
These plug into the SCSI port of a SPARCstation or 
other system and provide additional parallel and serial 
ports-up to 393 serial ports and 49 parallel ports in its 
Series 2000 model , which the company describes as a 
"workgroup" model. More common, though, are its 
smaller systems, such as the ST-1002+, which offe rs 
one parallel and two serial ports, and the ST-1008+, 
which offers one parallel and eight serial ports, and the 
ST-1016, which has 16 serial ports. Central Data also 
offers a still smaller product, the scsiPrint Server, or 
SP-1003, which adds three parallel ports to UNIX 
systems via the SCSI. All of these devices can be 
expanded with additional ports. 

The SBus is not the only path to system expansion. 
These Central Data SCSI terminal servers, for example, 
provide expansion via the SCSI port. 
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Pricing on the ST-1002+ is $695. The ST-1008+ is 
$995. The ST-1016 is $1,495. The SP-1003 Printer 
Server is $795. And , finally, the Series 200 machines are 
$1,490. 

Another multiport device is the VPX-128 from Tucson­
based Vector Technologies. The VPX, too, provides 

additional ports and connections, but where the Central 
Data route is through the SCSI , the VPX goes through 
the Sun Microsystem lnc.'s RS-232-C. The product 
gives one parallel and seven serial ports to the 
workstation 's serial port. "We are the only one we know 
of doing it this way," says Frank Olivieri , the company's 
manager, sales and marketing. Pricing is $1 ,195. 

There are other players in the game, of course, and 
other ports through which to ship. Now that Sun is 
supporting ISDN, for example, it wi ll be interesting to 
see when and if integrators attempt system expansion 
via that route.-mjt 
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IMAGINE BROWSING 
THROUGH THE LIBRARY OF 

CONGRESS AT 1500 MPH. 
That's how quick the world's fastest chain up to seven Minichangers from a single 

CD-ROM drive moves you through volumes of controller, giving access to 42 discs- more than 
information. 5 million pages of data. 

The new Pioneer DRM-604X Minichanger The greatest amount of information at the 
is TWICE AS FAST as any drive on the market. It greatest speed. It makes so much sense, it's hard 
has a data transfer rate FOUR to imagine why anyone 
TIMES the normal speed. ----- would even consider any 
And it holds SIX discs at once ~ ...,-_-_____ other drive. 
- more than any other drive. .~~---"-'- For more information, 

High speed data trans- ~_:,:._:-;:- ~J~- call 1-800-LASER-ON today. 
fer rate is an astounding 600 Or write to Pioneer 
KBytes/sec. High speed THE PIONEER HIGH SPEED Communications of America, 
access time averages 300 msec. CD-ROM MINICHANGER Inc., Optical Memory 
Change time between discs has been reduced Systems Division, 3255-1 Scott Blvd., Suite 103, 
from seven to five seconds. Santa Clara, 

If six discs are not enough, you can daisy- CA 95054. @ PIONEER." 
Pioneer DRM•60-1X is a trademark of Pioneer Communications of America , Inc. 
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then wait un ti! access is granted (by 
the SBus controller). 

Each SBus slot has only a single 
request/grant signal pair, so logically 
each slot contains only a single master. 
If multiple master devices are needed, 
either on an expansion card or in an 
expansion chassis, then they must 
"funnel" their requests through the 
single request/grant pair (shown 
conceptually in Figure 3). This dilutes 
the effective priority of these masters 
and can reduce the bus bandwidth 
available to them. 

Roadblocks 
Sharing the request/grant pair of 

signals has another important side­
effect. SBus controllers and slaves may 
generate "rerun" acknowledgments if 
they are not ready to perform an oper­
ation the master requests. If this 
happens, the master is required to retry 
the same operation again; as soon as 
possible and without any intervening 
transfers. Look again at Fig~re 3. If 
any one of the remote masters receives 
such an acknowledgment, then all 
remote transfers (and all remote 
masters) cannot proceed uncil the 
operation that caused the rerun 
acknowledgment is retried and success­
fully completed. Under certain 
circumstances (such as a miss in an 
address translation table or a "split" 
transfer), this may take some time. 

This was not an important issue 
previously, because most SBus masters 
typically performed transfers only to 
and from the hose system's memory, 
and historically the host memory slave 
has not generated rerun acknowledg­
ments. Both of these factors are chang­
ing, though. Peer-to-peer transfers are 
increasingly common, and most new 
hoses (especially chose char combine 
MBus and SBus) do generate rerun 
acknowledgments. 

Some of these products do not guar­
antee the proper behavior when a 
rerun acknowledgment is received (chis 
is not an issue with Aurora's SBox 
because it doesn't allow SBus masters) . 
Again, check with che manufacturer 
for derails.Without chis guarantee, 
correct operation in any host that relies 
upon it cannot be assured. In such a 
case, the problem is eliminated if only 
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one SBus master is used in a remote 
slot (this also eliminates priority dilu­
tion and therefore should be consid­
ered whenever possible). 

Factors such as priority dilution and 
retry blocking all increase the latency 
with which an SBus master must 
contend. Some masters, such as 
Ethernet cards, are sensitive to latency 
and may not work in an expansion 
chassis. Others will work, but at 
reduced performance levels. Similar 
issues reduce the effectiveness of SB us 
masters in any bridge environment, 
including the SBus-to-MBus interfaces 
found in most of today's newer hosts. 

In such cases, SBus slaves sometimes 
offer better performance than SBus 
masters. DVMA makes great sense 
where CPU resources are scarce and 
must be carefully conserved. Processor 
power has grown much more rapidly 
than I/0 bandwidth in recent years, 
though, and so it makes sense to use 
that power to improve I/0 efficiency 
and lower its cost. Sun has followed 
this strategy in the graphics arena for 
some time and is replacing some of ics 
SBus master cards with equivalents 
that are slave-only devices. The SBE/S 
combination Ethernet/SCSI card is 
one example. 

Just as there are issues chat affect how 
well SBus masters will work in an 
expansion chassis or bus bridge envi­
ronment, there are also issues that 
primarily affect slaves. The most 
important of these is the fundamental 
limit in physical address space, used to 
access the slave. SBus sloes have either 
25 or 28 physical address bits, depend­
ing on the host. This corresponds to 
an address space of 32 or 256 MB per 
slot. An SBus slave plugged into this 
sloe has this entire 
space available. In 
an expansion chas­
sis, all slaves must 
share the same 
space, though, and 
this reduces the 
amount available to 
each. 

In a host chat 
drives all 28 address 
bits, chis isn't much 
of a problem. The 
address space is 
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easily sub-decoded into up to eight 
separate spaces (slots), each of which is 
at least 32 MB deep (the minimum 
SBus requirement). Many hosts only 
drive 25 bits, though. The 
SPARCstation l+, IPC, SPARCstation 
2 and their clones all fall into this cate­
gory. With these hosts, it is not possi­
ble to provide each remote slot with 
the minimum space requirements. 
Each may only get a fraction of what it 
otherwise would. 

Fortunately, this predicament can be 
managed in most cases . Few SBus 

Companies Mentioned 
in this Article 

Aurora Technologies Inc. 
176 Second Ave . 
Waltham, MA 02154 
Circle 100 

Artecon 
2460 Impala Drive 
Carlsbad, CA 92008-7236 
Circle 101 

Central Data 
1602 Newton Drive 
Champaign, IL 61821 
Circle 102 

lntegrlx Inc. 
1200 Lawrence Drive, #150 
Newbury Park, CA 91320 
Circle 103 

Sun Microsystems Inc. 
2550 Garcia Ave . 
Mountain View, CA 94043-1100 
Circle 104 

Texas Microsystems Inc. 
10618 Reckley Road 
Houston , TX 77099-3579 
Circle 105 

Vector Technologles 
3289 E. Hemisphere Loop 
Tucson, AZ 85706-5028 
Circle 106 
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slaves actually require an address space 
at least 32 MB deep. In fact, many 
require only a few KB at most. So the 
address space can be sub-decoded into 
several spaces, each of which is sized to 
match the requirements of that partic­
ular slave. 

There are many ways to accomplish 
this. Aurora's SBox is configured 
manually, via jumper settings. Integrix, 
Sun and Texas Microsystems use a 
fully automatic mechanism that makes 
use of the information contained 
within an SBus card's ID PROM. 
Artecon also offers a GUI utility called 
SBus Tool that allows the configura­
tion to be fine-tuned manually. 

The products listed in Table 1 add 
between two and five slots (net) to an 
SBus system. What if even this isn't 
enough? Expansion chassis can be used 
together in parallel; each of the host 
SBus slots can contain the adapter card 
for a separate expansion chassis. In this 
way, systems can be easily configured 
with a dozen or more slots! In some 
cases it is even possible to use expan­
sion chassis serially (in a daisy-chain 
fashion), although special care is often 
required. 

Hopefully, those who use SBus-based 
machines will never run into a slot 
limitation. If they do, though, there 
are several ways they can stretch the 
limit. More highly integrated cards 
(with more devices on each), are an 
option. So are some of the newer hosts 
with more slots available. Or an expan­
sion chassis or bus bridge can be used 
to add slots to a machine that the user 
already has. If the latter approach is 
taken, there are many products and 
alternatives to choose from. This arti­
cle has offered a brief look at some of 
them, and at some of the relevant 
issues that affect their use. ~ 

James D. Lyle is a hardware develop­
ment engineer, consultant and vice­
chair of the IEEE P 1496 SB us work­
ing group. An original member of Sun 
Microsystems Inc. 's SBus Technical 
Support Group, he is the author of 
SBus: Information, Applications, and 
Experience (published by Springer­
Verlag) . He can be reached at 
jlyle@netcom . com. 
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SPARCcenter 2000. 2,190 MIPS. 

Introducing the server that will make you 
forget we even have workstations. 

• $3,995 price for 12 or more. ©1992 Sun Microsysrems, Inc. Sun, Sun M icrosystems, the Sun logo and Solaris are trademarks or registered trademarks of Sun Microsystems, Inc. All SPARC trademarks, including the 
SCD Compliant logo, are trademarks or registered trademarks of SPARC International, Inc. SPARCcemer and SPARCclassic are licensed exclusively co Sun Microsystems, Inc. Produces bearing SPARC tradema rks 
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SPARCclassic. $3,995. 

Introducing the workstation that will 
make sure that doesn't happen. 

The company that pioneered client-server 

computing has broken new ground again. 

With a server expandable from a two­

processor up to a 20-processor version that 
delivers more than 2,000 MIPS. 

With a workstation that gives you full-color 

capabilities, 59 MIPS, and a price of $3,995, fully 
configuredt 

Both computers have the SPARC"' system and 
the Solaris"' operating environment in common. 

SPARC is the only architecture that scales from 

notebooks to supercomputers. And the Solaris 2.1 

operating environment, based on UNIX~ brings 

you symmetric multiprocessing, multithreading, 

improved security, real-time support, and a clear 

migration path to object-oriented computing. 

You'll find more than 5,000 business and 
technical applications available on Solaris. And by 

the time you finish reading, there's bound to be 

yet another application. 

With the new SPARCcenter" 2000 server you 
can continue all your rightsizing efforts. In fact, 

you'll perform a breathtaking 2,190 MIPS for 

compute applications and equally impressive per­

formance for database applications. 

You'll find a memory big enough to preserve 
your corporate memory, up to 5 GB of RAM. And 

a disk capacity that spans up to 1 TB. With all the 
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high availability and management tools 

that you require. All for about the cost of 

upgrading your mainframe. 
In addition, the SPARCcenter 2000 

server gives you built-in hardware relia­

bility. This lets you automatically reconfigure 

around failed processors, buses, and memory. 
Sixteen thousand UNIX system experts help 

you integrate the new systems into your existing 
environment. As well as educate and train your 

support staff. In short, we'll be there for you when 

you need us, 24 hours a day, 365 days a year. 

If SPARCcenter 2000 is the ultimate server, 
SPARCclassic'" is the ultimate client. A true Sun'" 

workstation for just $3,995, with 16 MB of mem­

ory, 207 MB of disk storage, and the intuitive 

graphical user interface OPEN LOOK~ Together, 
they make client-server computing more flexible 

and cost-effective than ever before. 

If you can stand any more information today, 
call us at 1-800-426-5321, ext. 520. If not, call us 

tomorrow. 

♦Sun 
Sun Microsystems Computer Corporation 

A Sun Microsystems, Inc. Business 
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PRODUCT REVIEWS 

Serve , Server, Servest 
by BARRY SHEIN, Technical Editor 

T 
his month, we review three terminal/communications servers. 

I use a running table format for handy reference, highlighting 

the features I found worth contrasting as we go. The three 

products are the Xylogics Inc. Annex-3, Chase Research Inc.'s Iolan­

TC8 and Livingston Enterprises lnc.'s PortMaster2 (and Dialnet 

software). For many customers, these three products are very similar: 

They can be used to hook up serial (RS-232) devices to hosts over a 

LAN. All three products can do this, but many features differentiate 

these products, including extras such as printer support and tools for 

aiding network administration. 

General Administration and Iolan all allow you to set a pass­
word chat must be entered before the 
administrative command interface can 
be accessed. The PorcMaster supplies 
OpenLook and Sunview monitoring 

Table 1. General Administration 

O)MPLTER 
PUHUSIIING L\H 
SUN EXPERT 

I I I I • 

and administrative interfaces, as well as 
a "dumb" terminal interface. 

When all else fails, or if new software 
is to be loaded, you will need to reboot 
a server. All three systems allow you to 
reboot the box via the remote adminis­
trative interface. You can also, through 
the same administrative interface, 
dump the memory of the Annex for 
inspection by you or someone from 
the vendor as an aid to diagnosing 
problems. 

Resetting modems and other pesky 
devices is often accomplished remotely 
only via toggling certain control lines 
such as DTR. The Annex allows you 
to toggle these through the standard 
administrative interface, remotely. 

Sometimes a securiry issue arises (see 
Table 2) and it is important to be able 
to find out who is connected, send 

All of these products are actually 
small computers (sometimes multiple­
processor computers) dedicated to a 
single task. They all have fairly sophis­
ticated command interfaces to which 
you can attach for administrative con­
trol (see Table 1) of their software. A 
remote interface means chat you can 
telnet or rlogin over your LAN to the 
box to perform various administrative 
chores such as modifying port parame­
ters or monitoring activiry. The other 
choice is a local interface port dedicat­
ed to administrative control. 

Annex-3 PortMaster lolan 

Remote interfaces are both a blessing 
and a curse. They are a blessing 
because they allow a network adminis­
trator to manage many of these boxes 
on a network without leaving his or 
her seat. They are a curse because 
remote capabilities are a potential secu­
riry problem. The Annex, PortMaster 

Remote Interface 
Local Interface 
Password Protect 
Reboot 
Toggle Modem Control Lines 
Who is Connected 
Text Messages to Ports 
Finger Server 
Error Logg ing to Server 
Syslogd Support 
TOD Client 
Message of the Day 
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yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 

yes yes 
yes yes 
yes yes 
yes yes 
no no 
yes yes 
no yes 
no no 
yes no 
yes no 
no no 
yes 1 line 
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messages to a port or even tap a port to 
monitor activity (e.g., a port that is 
not logging in but has been connected 
for a while might well be someone 
guessing passwords) . In order to know 
who is on, the ports have to be set up 
to require usernames and passwords 
before using them, when this feature is 
enabled all these servers let you inquire 
who is on each port. You can also use 
finger to an Annex to inquire who is 
on each port (if known), and what host 
or hosts the port is accessing across the 
LAN. To enhance security and integri­
ty, the Annex lets you send error logs to 
a remote server, either through their 
own erpcd protocol or via UNIX's 
standard syslogd protocol. 

Having to set and check the time on 
servers on a large network can be a 
chore if it has to be done manually. 
The Annex will, optionally (a software 
setting), keep itself synchronized with 
a host on your network. All the servers 
allow you to set a message of the day, a 
one- or more line banner message seen 
by users upon connection. 

The Command Line Interpreter 
(CLI) is the interface through which a 
user of the server accesses its features. 
Among the desirable features are the 
ability to set various terminal parame­
ters (such as flow control) and to man­
age multiple connections across the 
LAN, similar to job control in UNIX. 

Customizability is a further plus: 
Can you set up menus of host names 
for the user to choose from or other­
wise prompt with local information? 
The Annex allows this. 

Finally, for this section, sometimes the 
best way to deal with the CLI is to be 
able to suppress it entirely and dedicate 
particular ports to particular functions . 

Security SL/Ps 
Security on networks is a never-end­

ing concern these days, as each new 
feature chat was supposed to make our 
lives easier becomes another potential 
hole into our network. One simple 
defense is the ability to set one or more 
local passwords on dial-in or direct 
serial ports to prevent anyone un­
authorized from getting past your 
modems and into the network at all, 
thus preventing them from getting to 
host prompts and guessing for easy 
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accounts to crack, etc. The Annex 
could sec these for all combinations, 
the PortMascer only for pores config­
ured for SLIP. 

By dedicating pores, mentioned earli­
er, to particular hoses, you can also 
limit what a person can do on the net­
work. Completely dedicated pores 
should be transparent and look the 
same as a direct-connect modem. 

The ability to monitor and log con­
nections (connection security) helps 
spot trouble early in otherwise open 
networks. For example, could all those 
odd connections to that little one-user 
workstation on someone's desk off­
hours suggest that perhaps there's a 
guest account without a password? A 
little analysis of such logs with tools 
like awk or perl can locate oddities, 
but first you need the raw data. 

Port security goes in the other direc­
tion; for example, who can connect 
outbound to modems (and run up 
phone bills)? Is there 
password protection? 
Can you shut this off 
entirely or limit it to 
specific hosts or 
users? 
If you send error or 

security messages, can they be encrypt­
ed just in case your channel has been 
compromised? 

Port-Able Servers 
This next section (see Table 3) focus­

es on more fine-tuned features of a 
port server (outbound connections to 
modems, etc.). Can all ports be used? 
Can certain ports be used, chosen by 
the network administrator? 

Camp-on is a term coined by the 
Annex folks; chis function allows 
someone to wait in line-without hav­
ing to manually retry over and 
over-for a free port when this is a lim­
ited resource and they're all busy. 

Being able to name rotaries eases use 
of pores; for example, if only a certain 
group of ports can be used for outgo­
ing modem dialing, can the server give 
the entire group a name (e.g., 
"dialoucs") rather than force the users 
to maintain cryptic crib sheets? This is 
particularly important if you change 
which ports are dedicated to certain 
services with any frequency. 
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Annex-3 

Company 
Xylogics Inc. 

Address 
53 Third Ave. 

Burlington, MA 01803 

Phone 
(800) 225-3317 
(617) 272-8140 

Fax 
(617) 273-5392 

Best Feature 
Very mature, sophisticated 

product. 

Worst Feature 
Earlier models lacked proper 

modem control, which is fixed in 
the Annex-3. 

Price 
$3,995, 8-port 

Circle 140 

Most people who buy these 
servers want at least serial communica­
tions, terminals, dial-ins, etc., even if 
they support printers and other fea­
tures. Expandability can be more eco­
nomical than buying a new box to add 
a few ports, but at some up-front cost 
for the initial configuration. 

Noc all terminal servers can properly 
support modems. By "properly" I 
mean at least the following two fea­
tures: hardware flow control and 
hangup on carrier loss or host discon­
nect (when appropriate). If the server 
allows per-port password protection 
but cannot properly detect chat the 
phone has been hung up (and close the 
session) then someone is going to 
eventually get a free ride and come into 
an active session. It's just a matter of 
time and (bad) luck. Without hardware 
flow control, some software is miserable 
to use, either because screen updates 
get scrambled or, if you are forced to 
use software flow control, certain char­
acters cannot be typed as commands. 
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THE JUKEBOX FDR THE BLUES 

Every day it's the same old song. Squeeze more files onto that magnetic disk. Track and recover files for those demanding 

users. Shuffle tapes while hassling with time-consuming network backups. 

It's enough to get any system administrator down. 

Fortunately, a Comtec Automated Solutions jukebox can now perform all these ta sks for you - automatically, reliably and, 

best of all, economically. 

Choose optical or 8mm autoloaders holding from 32 to 270 GB. With its sophi sticated back-up and archival software, your 

Comtec jukebox can handle unattended back-ups across your UNIX" network, even make recovering files simple enough for users to do 

themselves from anywhere on the network. 

Sound like music to your ears? Well, for a limited time, we're also taking requests for our free series of white papers -

"Is It Time To Automate?" Just call (713) 935-3666 today and soon you'll be singing a different tune. 

COMTEC AUTOMATED SOLUTIONS 

10000 Old Katy Road. Suite 150. Hous ton. Texas 77055 
Brand or product names are trademarks of their respective holders. © 1992 Comiec Au10ma1ed Solu11ons All rights reserved. 
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Table2 

Annex-3 PortMaster lolan 

Command Line Interpreter 
Multiple Connections 
Customizable 
Suppressible 

Security 
Local Password 
Dedicated Ports 
Connection Security 
Port Security 
Encryption 

Autobauding is a feature that UNIX 
has generally been weak on. This is the 
ability to match the serial pore to the 
speed of the modem or terminal by 
looking for an initial character (typi­
cally a carriage return) and guessing 
(correctly) the line speed it was typed 
at. The Annex has general support for 
this, the PorcMaster will cycle berween 
three preset speeds per pore. 

There are many ocher parameters one 
can sec on a serial line, such as parity, 
number of data bits co actually send 
along, stop bits, idle timers, which flow 
control to use, if any, which break char­
acters to recognize, what to use as an 
attention character to gee back to the 
CLI, even the prompt, newline, telnet 
escape, output roggle and ocher comfort 
features. All the servers we reviewed had 
a reasonably rich sec of these features. 

We'll get to more details of serial 
printers later, but let's note here 
whether they are supported at all. 

yes 
yes 
yes 

yes 
yes 
yes 
yes 
yes 

There are rwo commonly used 
TCP/IP remote login protocols (Telnet 
and rlogin), each with their propo­
nents. LAT is found in DEC nerworks 
and is a semi proprietary protocol used 
typically with VMS systems. SLIP, 
CSLIP and PPP are actually peer-to­
peer TCP/IP protocols that make the 
remote host a full-fledged member of 
your nerwork using che serial pore 
(SLIP is an acronym for Serial Link 
Internet Protocol) as its LAN connec­
tion. CSLIP is compressed SLIP, a 
modification that squeezes more out of 
the line by not retransmitting certain 
information which is redundant on 
such a simple connection. PPP is yet 
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no yes 
no no 
yes yes 

yes yes 
yes yes 
yes yes 
no yes 
no no 

another improvement on SLIP and is 
an acronym for Point-to-Point 
Protocol. The Annex comes standard 
with the all the noted protocols; the 
PorcMascer has another product, 
Dialnet, which adds SLIP. 

Wiring Ins and Outs 
A PBX connector uses standard tele­

phone company 25-pair (or 50-pair) 
connectors to wire berween devices, 
thus eliminating most of the wires that 
have to be slung across your room. In 
many cases, modem racks can take 
these connectors directly, eliminating 
the entire milking machine look from 
your glass house. You can also buy a 
cable, called an octopus, that goes 
berween these 25-pair single PBX con­
nectors and a fan-out of more tradi­
tional D-type serial connectors (9-pin 
or 25-pin or custom). Finally, there's 
the good old rat's nest, one cable for 
each connection, typically with a D­
type connector on each end. The 
Annex supports only PBX on its end, 
so connections must be PBX to octo­
pus or PBX to PBX. The other rwo 
servers were DB25-only so you need 
one cable per pore. 

Parallel connectors for printers are 
very standard. Unfortunately, there are 
rwo major standards: Cencronics 
(ubiquitous in che PC market) and 
Dataproducts (common in mini­
computer and mainframe shops). 

Now that you have your printer 
wired to the server, how are you 
going to talk to it? There are at 
least three coinmon choices: 
LPD, which is based on Berkeley 
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protocols; Direct, which makes the 
printer look as much like it is attached 
to a serial pore directly on a host as 
possible; and UNIX System V's LP. By 
"pseudo" in Table 3, I mean that the 
vendor provides a program for another 
host to simulate this feature. 

People want to enter host names, not 
numbers. This requires that the soft­
ware in the server be able to translate 
berween host names and the numbers 
required to actually assemble packets. 
There are a few choices for setting up 
these mappings: A static table would 
be set up by a nerwork administrator 
manually and loaded when the server 
boots (or saved in its own memory). 
IENl 16 is an old but simple and effec­
tive name server protocol (the name 
refers to the standards document that 
specifies the protocol, Internet 
Engineering Note #116). IENl 16 is 
easy to sec up on most any UNIX host 
that already has general TCP/IP proto-

PortMaster2 
(and Dialnet Software) 

Company 
Livingston Enterprises Inc. 

6920 Koll Center Parkway, #220 
Pleasanton, CA 94566 

Phone 
(510) 426-0770 

Fax 
(510) 426-8951 

Best Feature 
Software available to turn the 
PortMaster into a SLIP router. 

Also, nice windowed 
administrative interface. 

Worst Feature 
No multiple remote login 

connections. 

Price 
$2 ,495 

(software is free of charge) 

Circle 141 



Learn the Only Debugger You Will 
Ever Need Without Turning the Page 

C • C++ • Fortran • Pascal 
Microsoft Wmdows • SUN • DECstation • Silicon Graphics 

UNIX/386 • Aviion • Motorola Delta • VAX/Ulbix 

Double click on a variable 

1 to create a window that 
displays its value when­
ever the program stops. 

2 Click on a variable to print 
its value. 

3 Click on a green dot to set 
a breakpoint. 

4 Click on the stop sign to 
clear the breakpoint. 

5 The program is currently 
stopped here. 

6 Click on a function name 
to display its source code. 

7 Set a conditional break­
point at the current line. 

9 Click "go" to continue (or} 
start the program). 

Click "help" to learn 
the rest of MULTI. 

struct bar { 
struct bar *next; 
en um color { red,orange,yellow,green,blue }color; 
float d[lO]; 
int count; 

}*Bar; 

s -uct bar *NewBar(count,color) 
enu · color color; 
{ 
inti= 0; 

!
Click here to 
see the object 
this points to. 

Double click here 
to see this array 
in a new window. 

struct bar *ret; 

In (count== 0) 
Move the mouse 

-~ :___:_~:___:..--111 here and type in 
a new value. 

re'urn 0; 
ret = ·!.truct bar *)malloc(sizeof(struct bar)); 
ret->ne * = NewBar(count-1,color); 

ret->color X olor; . --i1 
ret->count = count; MONITOR calls ? • 0 
for (i = O; i count; i++) [] 0_NewB (count=lO,color=orange(l)) 

61 • ~ ret->d[i] 1; l _main( 
62 ♦ .. .J 

63 • } 
64 

return re , 

·5 main() 
66 { 
67 • Bar - NewBar(lO,orange); 

~ 68 • R t (); 

Click "calls" to 
display a call 
stack window. 

Click "halt" to 
stop execution 
of the program. 

Click II edit" to 
edit the current 
function. 

It's worth learning MULTI to fix one bug. 
Also, embedded development for : 68:xxx, 386/486, SPARC, R2000/R3000/R4000, 88000/88110, Gmicro, V810 

.,111111 ~ 111111 ,. 
Green Hills 

• S O 1'' T W A R E. I N C. • 
510 Castillo, Santa Barbara, CA 93101 

Tel: (805) 965-6044 FAX: (805) 965-6343 

,I,. i, -1 Cranberry Hill, Lexington , MA 02173 
Tel: (617) 862-2002 • FAX: (617) 863-2633 

Copyright 1992 Green Hills Software, Inc. MULTI and Green Hills Software are trademarks of Green Hills Software, Inc. All other trademarks are trademarks of their respective owners. 

Circle No. 20 on Inquiry Card 



cols. The Annex comes with sources 
for an IEN 116 server to put on your 
host (or hosts) and instructions for 
installation. 

Many modem Internet sites already 
run something called DNS, the 
Domain Naming System. Unlike 
IENl 16, DNS can be used across the 
entire Internet, if desired, and discov­
ers mappings between host names and 
addresses by querying a series of 
servers (possibly worldwide) for local 
information. Surprisingly, it's usually 
quite fast and efficient. 

Finally, systems based on BSD (or 
reasonable facsimiles thereof) often 
have a protocol called rwho running 
that broadcasts statistics about each 
host periodically. 
If you have more than one network 

and people need to access systems that 
go beyond the LAN, then your termi­
nal/communications server needs to 
find a route through an appropriate 
gateway that will forward its packets. 
There are several ways to do this, the 
simplest being setting a fixed route. 
This may sound inconvenient, but it 
often works better than you might 
imagine because you can set one fixed 
route to a very smart host (such as a 
router box) as the default gateway. 

Another choice is RIP, a Berkeley 
UNIX protocol primarily designed for 
LANs with multiple independent legs. 
Hosts broadcast routes periodically and 
others squirrel away this information 
into tables for later use. The Annex can 
be told to listen to this information. 

ICMP redirects are a mechanism 
whereby a host, being used as a gate­
way (perhaps involuntarily), can say, 
"Look, I will send this packet you just 
sent me to the right place, but from 
now on, use this other host (or router 
box) as a gateway for this route." 
ICMP redirects are part of the Internet 
protocol standards. By the way, ICMP 
is an acronym for Internet Control 
Message Protocol. The Annex guide 
mentioned this feature explicitly. 

Finally, many medium to large net­
works use subnetting, a method where 
a mask is used to make more bits avail­
able to specify subnets under one 
Internet network. If you need to get 
across your subnets and the box you 
bought doesn't understand them, you 
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will probably be dissatisfied. 
Telnet-to-LAT (see Table 4) transla­

tion is a handy feature of the Annex, if 
you need it. LAT is basically a LAN­
only protocol and doesn't know about 
routers and gateways. Telnet to LAT 
encapsulates LAT traffic into telnet 
packets that are big-network capable 
and sends them on their way. 

Tab/e3 

Network Management 
SNMP is an acronym for Simple 

Network Management Protocol. This 
is basically a standard that allows prod­
ucts from other vendors query network 
hosts and devices about their existence, 
status, etc. The set of messages sup­
ported are called a MIB (Management 
Information Base). Both the Annex 

Annex-3 PortMaster lolan 

Port Server 
All Ports 
Per Port 
Camp-on 
Named Rotaries 

Serial Communications 
Min/Max Number of Lines 
Modem Support 
Max Port Speed 
Autobaud 
General Parameters 
Pri nter Support 

Interactive Protocols 
Telnet 
Rlogin 
LAT 
SLIP 
CSLIP 
PPP 

Parallel Communications 
Centronics 
Dataproducts 

Printers 
LPD 
Direct 
SysV LP 

Name Server 
Static 
IEN1 16 
DNS 
RWHO 
NIS (YP) 

Routing 
Fixed 
RI P 
ICMP Redirect 
Subnets 

yes 
yes 
yes 
yes 

8/64 
yes 

38.4K 
yes 
yes 
yes 

yes 
yes 
yes 
yes 
yes 
yes 

yes 
yes 

yes 
yes 
yes 

yes 
yes 
yes 
yes 
no 

yes 
yes 
yes 
yes 
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yes 
yes 
no 
yes 

10/30* 
yes 

115K 
yes 
yes 
yes 

yes 
yes 
no 
yes 
yes 
yes 

yes 
no 

pseudo 
yes 

pseudo 

yes 
no 
yes 
no 
yes 

yes 
yes 
yes 
yes 

yes 
yes 
yes 
yes 

8/16* 
yes 

115K 
no 
yes 
yes 

yes 
yes 
no 
yes 
no 
no 

no 
no 

pseudo 
yes 

pseudo 

yes 
no 
yes 
no 
yes 

yes 
no 
yes 
yes 

'Different models, not expansion. 



UONGRATULATIONS! ' 

mis IS YOUR NEW 
SPARC STATIONf 

ADD AN 
EXTRA 
STATION 
TO YOUR 
SPARU 
AND BOOST 
YOUR GRAPHICS 
PERFORMANCE 

-

You don't have to buy another 
SPARCstation because now you 
can add another graphics user with 
the GXTRA series of multi-user SBus 
graphics accelerators. Each GXTRA 
card provides you with everything you 
need to add an extra user to any 
SPARCstation "at a fraction of the cost" 
of buying a new system. And with SPARC 
performance rapidly increasing, it only 
makes good sense to boost the capacity 
of your SPARCstations and SPARCservers. 
The GXTRA card scales in performance 
along with the latest SPARC CPUs, keeping 
you ahead of current technological advances. 

To learn more about adding multiple users 
to your SPARCstation or how to quickly improve 
resolution or upgrade graphics performance on ~ 
your existing system, call Tech-Source. .,.. 

-- ... 
-. -... .... - ... ,_ TECH-SOURCE INC. 

- -... .,,,,, -
Responsive Solutions in Graphics 

MAIN OFFICE: 442 S. North Lake Blvd. · Altamonte Springs, FL 32701 
Phone(407)830-8301 ·Fax(407)339-2554 

WESTERN OFFICE: 1915 W. Orangewood • Suite 206 • Orange, CA 92668 
Phone (714) 939-5580 • Fax (714) 939-5581 
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and Tolan support SNMP. 
OK, so how do we plug it in? All the 

boxes we looked at support at least 
Ethernet. In addition, the Annex sup­
ports token ring. SLIP we have already 
described, but the issue here is whether 
the box can use SLIP as its primary 
network attachment out to hosts, such 
as across a high-speed leased line. 

The PortMaster, uniquely, can use 
SLIP across more than one serial line 
simultaneously, spreading the traffic. 

There are two choices for getting 
software into these boxes: The vendor 
solders it in , or it is loaded from some­
where else. A favorite method of load­
ing software into the box is via the net­
work itself. Typically this is via a pro­
prietary or semi-proprietary method. 
By "semi-proprietary" I mean that 
underlying the method is some stan­
dard protocol, but you must have the 
vendors' daemon running at the other 
end answering boot requests. 

The Tolan can run without any boot 
software, completely out of its internal 
ROM. You can optionally boot soft­
ware from a host to download newer 
versions of the software. 

Broadcast refers to whether the box, 
upon fai ling to make contact with its 
preferred boot host, will broadcast on 
the network for another host to boot 
from. This allows for redundancy on 
the network and generally hassle-free 
service. 

Table 4 

PRODUCT REVIEWS 

SLIP is really just another network 
interface, but it's nice to know if a par­
ticular terminal/communications serv­
er can boot over such an interface. 

TFTP, Trivial File Transfer Protocol, 
is another Internet standard and is also 
used heavily by Sun's disk.less clients to 
boot across a network, so it may already 
be set up and ready to go in your shop. 

The final category, Boot Server, 
checks whether one of these boxes can 
boot a kindred box across the network, 
without use of any intervening hosts. 

The Final Word 
There are many features of terminal 

and communications servers in which 
you might be interested that we haven't 
examined. A review like this could 
extend for many pages. Some interest­
ing features were unique to one box. 
For example, the Tolan can be set to dis­
play menus in any of several languages. 
The Annex has rack-mount options and 
various rypes of built- in diagnostic sup­
port. T he PortMaster (using the ven­
dor's Dialnet software) can be set up to 
act as a dial-out IP router. A user trying 
to connect to a host it knows about will 
cause it to build a SLIP connection 
across the phone network dynamically. 

Manuals varied quite a bit in qualiry. 
The Annex's manuals are the most pro­
fessional and well-organized of the 
batch. One feature sorely missed in the 
other two manual sets was an index. 

Annex-3 PortMaster lolan 

Other Network Protocols 
Telnet to LAT yes no no 
SNMP yes yes yes 

LAN Interfaces 
Ethernet yes yes yes 
Token Ring yes no no 
SLIP yes yes yes 
Load Balancing SLIP no yes no 

Boot 
Proprietary yes yes yes 
ROM soon yes yes 
Broadcast yes yes yes 
SLIP yes yes no 
TFTP yes yes yes 
Boot Server yes no no 
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lolan 

Company 
Chase Research 

545 Marriott Drive, Suite 100 
Nashville, TN 37210 

Phone 
(615) 872-0770 

Fax 
(615) 872-0771 

Best Feature 
Inexpensive, good international 

features. 

Worst Feature 
Smaller feature list but well­

focused as a terminal server. 

Price 
$1,795, 8-port; 
$2,495, 16-port 

Circle 142 

Perhaps that was more 
important to a reviewer than to a cus-
tamer. All manuals had the necessary 
information and stepped you through 
setup and configuration reasonably 
well. 

Overall, I would say all these boxes 
are capable and well worth consider-
ing. The Annex-3 is clearly the most 
"industrial-strength" and mature prod-
uct of the three we reviewed, both in 
look and features . This is not surpris-
ing when you note that Annex was one 
of the first terminal servers of this kind 
on the market, going back to at least 
1986. The other two, PortMaster and 
Iolan, are low-cost and do what they 
claim to do. -



ACCESS ANY FILE ON A 
25 GB TAPE IN SECONDS. 

The drive that pushed 
Alliant Motorola 

you get the peace of mind SHYia AND SUPPORT. 
the limits of capacity and Alpha Micro Macintosh that comes from using an 

Each turnkey CY-8500 speed-the drive that made Altos McDonnell established technology, 
unattended backup a Apollo Douglas backed by a company with comes with a full year warranty 

reality-now gives you Arix NCR over 14 years of experience. that includes technical support 
AT&T NeXT from our in-house engineering 

another breakthrough with Basic-4 Novell What's more, the drive is staff. 
Accelerated File Access. Concurrent DS/2 
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The CY-8500 stores up DataGeneral PC 386/ix any Unix system. 
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UNIX Reseller Show & Conference 

MAY 4-6,1993 DALLAS CONVENTION CENTER 

Sponsored by 

ResellerKrews & 

VARBUSINESS 

UNIX rs a registered trademark of 

UNIX SYSTEM LABOAATOOIES, INC 

TOLL FREE 

1 8 

"Merisel has bee committed to the UNIX market 

since 1981. For all the same reasons our resellers are committed: 

tremendous growth opportunities .. leading edge products ... 

opportuni(y for true value-add. 

"Our UNIX Division trains over 1500 resellers a year who are 

making the moue to UNIX 

"Much like our resellers, we conti11 ue to see a sign[{icant opportunity 

in UNIX, and are constantly seeking new products, new partners 

and new markets. In the past this was a time-consuming, difficult, 

and expensive process. Today, thanks to the UNIX Reseller Show and 

Conference, we all have an opportunity to get an excellent window 

into exciting futures in UNIX 

Kristin Rogers 

Vice President, UNIX Division 

Merisel 

TION LINE. 
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SOFTWARE DISTRIBUTION 

Wanted: 
Free Software 

by JOSEPH ILACQUA, JR. 

D atabases, spreadsheets, editors, compilers, 

typesetters, system-administration tools 

and countless other types of software wait for 

you at a nearby ftp site. The catch? You have to 

find the package to do the job at hand. Who ya 

gonna call? "archie!" 
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Archie can tell 

you where and 

how to find it. 

75 



SOFTWARE DISTRIBUTION 

death% /usr/etc/ping archie.sura .net 

PING nic.sura.net : 56 data bytes 

64 bytes from 128.167.254.179: icmp_seq=0. time=22 . ms 

Compare the average round-trip times 
to the sites you are interested in and 
choose the shortest. Twenry milliseconds 
versus 141 milliseconds makes the choice 
in the above example easy. This method 
may also be used when choosing any 
kind of Internet service, for example, 
choosing between two ftp sites. 

64 bytes from 128 . 167 . 254.179 : icmp_seq=l. time=18. ms 

64 bytes from 128.167 . 254.179 : icmp_seq=2. time=18. ms 

64 bytes from 128.167 . 254 . 179: icmp_seq=3 . time=21. ms 

64 bytes from 128.167.254 . 179 : icmp_seq=4 . time=24. ms 

"C Searching in the Archie D atabase 

--archie.sura.net PING Statistics-- No matter which of the following clients 

5 packets transmitted, 5 packets received, 0% packet loss you choose to use to search the archie 
database, the basic search mechanism is 
the same. 

round-trip (ms} min/avg/max= 18/20/24 

The first archie server database contains 
death% /usr/etc/ping archie.ans.net 

PING nis.ans .net: 56 data bytes 

64 bytes from 147 . 225 . 1.2: icmp_seq=0. time=114. ms 

64 bytes from 147 . 225 . 1.2 : icmp_seq=l . time=144 . ms 

64 bytes from 147 .225.1.2 : icmp_seq=2 . time=173. ms 

64 bytes from 147 . 225.1.2: icmp_seq=3. time=147. ms 

64 bytes from 147 . 225 .1.2: icmp_seq=4. time=130 . ms 

"C 

--archie.ans.net PING Statistics--

5 packets transmitted, 5 packets received, 0% packet loss 

descriptions of software packages. This 
database is maintained by humans, and is 
not, by any means, all-inclusive. None of 
the archie clients can access this database; 
it is only accessible through the telnet 
interface. The second, a database of ftp 
sites, contains a list of filenames and 
directory names. It has stored the host on 
which the file is found, the pathname to 
the file on that host and the output of an 
ls -1 on that file. This database is auto­
matically maintained and, while it may 
get out of date, it tends to reflect realiry. round-trip (ms} min/avg/max= 114/141/173 

Figure 1. Using ping to find shortest route 

Choosing an Archie Server 
Archie is a pair of databases: One indexes the contents of a 

vast number of anonymous ftp sites throughout the Internet, 
and a second, smaller database contains descriptions of vari­
ous freely available software packages. The arch ie server runs 
on a number of hosts and can be accessed through several dif­
ferent interfaces. 

Archie servers can be found on the fo llowing Internet 
hosts: 

archie . ans .net 
archie . rutgers . edu 
archie . sura .net 
archie .mcgill . ca 
archie . funet . fi 

The United States (ANSNET) 
The United States QVNCNET) 
The United States (SURANET) 
Canada 
Finland 

archie . au Australia 
archie . doc . ic . ac . uk Great Britain 

When choosing an archie server, you should choose the 
server "closest" to you-the closest in a network sense, not 
geographic. For example, despite the fact that I am in 
Brookline, MA, archie . ans . net is in New York, and 
archie. rutgers . edu is in New Jersey, archie . sura . net 
in Maryland is "closest" to me. This is best checked with 
ping (see Figure 1) . 

When you search in the ftp sites database, 
you search only the filenames, not the 
host names. 

There are four types of searches you can 
perform on the archie databases. The easiest search method to 
use is a "sub-string search." The string you give archie will 
match any filename that contains the string in any combination 
of upper and lower case. Thus if you asked archie to find "sam," 
it would match "samples" and "The Samurai." 

A slight variation on sub-string search is the "case-sensitive 
sub-string search." In this search, the case of the string mat­
ters. Case sensitiviry is useful if, for example, you wish to 
search for "TeX," but don't want to see files that contain 
«text" or "Texas." 

For those who are experienced in using UNIX regular 
expressions, like those used by grep ( 1} and ed ( 1} , there is 
a search method that uses them. Regular expressions give 
special meanings to a number of characters, which can cause 
trouble for the uninitiated. UNIX regular expressions are 
covered in the man page for ed ( 1} ; see man ed on your sys­
tem. 

Finally there is the "exact match," which is just that. The 
search will return only filenames that exactly match your 
search string. 

No matter which search method you choose, the output 
will take the form: 

Host hostname 
Location : pathname 

FILETYPE ls -1 output 
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A partial output of a search for fi les beginning 
with the string "archie" returns the results seen in 
Figure 2. 

Host ab20.larc .nasa.gov 

Location : /usenet/comp . sources .amiga/volurne89/util 
FILE -rw-rw-r-- 5015 Mar 15 1989 archie . 1 . Z 

Accessing an Archie Server FILE -r--r--r-- 4979 Jul 11 1989 archie18.l . Z 

The simplest, but perhaps least rewarding way to 
use archie is with telnet (see Figure 3) . You telnet 

Location : /usenet/comp . sources .misc/volurne26 
DIRECTORY drwxrwxr-x 512 Nov 24 05 : 01 archie 

to the archie server and log in as archie. There is 
no password. Host aixl . segi .ulg . ac .be 

Ac the archie prompt, you use the command 
prog to search the ftp site database. The software 
package descriptions are searched with the com­
mand what is . The default search rype is a regular 
expression search, but set search sub will give 
you a sub-sering search, set search subcase a 
case-sensitive sub-sering search and set search 

Location : /pub/docs/tcpip/ftpsites 
FILE -rw- r--r-- 12899 Unk O 15 : 59 archie 

(55 additional entries were deleted; it's a big database.) 

Figure 2. Searching tor "archie" 

exact an exact match search. The following would search 
for any entry on "archie" in the ftp site database: 

dan@cs . widener. edu). The program can be obtained via 
anonymous ftp from ftp . cs . widener . edu in the directory 
/pub/ archie, your favorite comp . sources. unix ftp 
archive, or almost any of the archie servers. The current ver­
sion, 1.3, has just been posted to comp. sources .misc. 

archie> set search sub 
archie> prog archie 
# matches I% database searched : 9 I 20% 

When the search is finished, the archie server will blast you 
with a list of the matches in the database. If, before you 
begin your search, you issue the commands: 

Installation is simple. You edit a M akefile to choose a 
default archie server and to select compilation options you 
might need, and rype make . 

This interface is also simple. You run archie search­
string, where search-string is just chat. The default 
search is exact match, and you can select the different search 
rypes with the following options: 

archie> set pager 
archie> set term your-terminal-type -s sub-strings search 

-r UNIX regular expression search 
where "your-terminal-rype" is the name of the -c case-sensitive sub-sering search 
termcap ( 5) entry for your terminal, archie will stop at the 
end of each full screen of output until you rype a SPACE. If 
you wish to save a copy of the search results, you must do 
the following: 

-e exact match 

So, to find all of the files containing the sering spam in 
upper or lower case and to save the resulcs to a file, you 
would use archie -s spam> filename . The fil e can th en 

archie> set mailto 
your@internet . address 
archie> mail 

This will instruct the archie server to 
send a copy of the search resulcs to 
you via electronic mail. 

The problems with celnecing to an 
archie server are twofold. First, to 
use the result of your search effec­
tively, you have to mail it to your­
self, then return to your local system 
and view it there. Second, most 
archie servers are overloaded and 
limit the number of logins at any 
given mom ent. Sometimes you will 
not be allowed to log in to the serv­
er-usually just when you need an 
answer in a hurry. 

Next up is the archie C language 
client from Brendan Kehoe (bren -

78 

Figure 3. Logging in using telnet 

death% telnet archie . sura .net 
Trying ... 
Connected to archie . sura .net . 
Escape character is •AJ '. 

SunOS UNIX (nic . sura .net) 

login: archie 
Las t login : Wed Jan 15 19 : 05 : 01 from Menudo . UH . EDU 
SunOS Release 4 . 1 . 1 (CTHULHU) #1: Wed May 29 11 : 30 : 09 EDT 1991 

Welcome to the ARCHIE server at SURAnet 

Please report any problem to archie-admin@sura .net . We encourage 
people to use client software to connect rather than actually 
l oggi ng i n . client software is available on ftp . sura .net in 
/ pub/ arch ie/clients . I f you need futher instructions type help at 
the archie> prompt . 
archie> 
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Built-In Display Reveals The Most Intricate Details Of Backup. 

After delivering the keynote address at a recent trade show, the TTi 8501 
granted The Sun Enquirer an exclusive backstage interview. 

Sun Enquirer: We hear your 
built-in display is the greatest thing 
since transistors replaced tubes! 

8501: Well, I wouldn't go that 
far. But DP managers sure love it. It 
tells you if there's enough unused 
tape in a cartridge to complete your 
backup. It lets you know if the tape 
is in good condition. And it even 
reminds you when it's time to install 
a cleaning cartridge. 

Sun Enquirer: That's terrific! 
But fill us in on some basics. What's 
your speed and capacity? 

8501: I can hold five gigs on a 
standard 8mm cartridge and my 
sustained data transfer is up to 500 
kilobytes per second. 

Sun Enquirer: How about your 
average seek time? 

8501: In high-speed search 
mode I can find any file on a tape 

that contains 5,000 megabytes in 
about 60 seconds. 

Sun Enquirer: That's fast! But I 
think our readers would really like 
to know if you're still doing work 
with some of the top CPUs in the 
business? 

8501: You better believe it! I'm 
compatible with all kinds of SCSI­
based systems. Not to drop names, 
but some of my best friends are 
VAXes, Sun SPARCstations and 
servers, IBM PCs and RS/6000s, 
HP/ Apollos, and Macs. 

Sun Enquirer: Boy, you really 
do get around! Is it hard to get 
along with so many different hosts? 

8501: Not really. You see, the 
engineers atTTi designed me with 
12 little switches on my back panel. 
By changing the settings I can speak 
almost any language. 

Sun Enquirer: That must really 
come in handy in a multi-host 
environment. Do those switches do 
anything else? 

8501: Of course! Besides 
setting the emulation, they change 
my SCSI address and let the user 
choose options like fast file search, 
short file mark enable and more! 

Sun Enquirer: I suppose those 
switches also help you get along 
with 2.3 gigabyte 8mm drives? 

8501: You got it. I can read 
tapes that were written by 2.3 
gigabyte drives and write tapes in 
EXB-8200 mode, so they can be 
read by any 2.3 gigabyte drive. 

Sun Enquirer: Mr. 8501, thank 
you for talking with us today. If folks 
want to learn more about you, what 
should they do? 

8501: Either call (714)693-1133 
or drop me a line atTTi. I take all 
my calls and I always answer my 
mail. Well, gotta' go, but I hope 111 
be talkin' to you soon! 

Backup so easy, you can do it 
with your eyes closed. 

----• TRANSITIONAL I I I TECHNOLOGY, INC. 
5401 E. La Palma Ave., Anaheim, CA 92807 

Phone: (714)693-1133 FAX: (714) 693-0225 
In the U.K. call (44) (295) 269000. 

© 1992 Transitional Technology, Inc. All other trademarks and copyrights acknowledged. 
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be viewed at your leisure. 
This version can also be compiled on VMS and MS-DOS 

machines with TCP/IP networking. 
There is a perl version of the archie client for Khun Fung 

(clipper@csd . uwo .ca) that is very similar to the C version. 
The current version is 3.8 and is available via anonymous ftp 
from ftp . cs . widener . edu in the directory /pub/ archie or 
for one of the archie server machines. 

Before you can install this client, you must have perl 
installed. (You should get perl ; it's the greatest thing since 
nethack.) You simply edit the program to define a default 
archie server, install several perl libraries and you are off 

The flags are a bit different with a default of sub-strings 
search: 
• case make the search case-sensi rive, 
• nocase make the search case-insensitive, 
• exact exact match, 
• reg regular expression search. 
But the usage is the same, archie search-string. The 
only real advantage of the perl version is that it lets you 
redefine how the data returned by the server is presented. 
However, if you are a perl programmer, chis software can give 
you a nice set of library routines to use in your own programs. 

The coolest archie client is xarchie (see Figure 4), from 
George Ferguson (ferguson@cs . rochester . edu). xarchie 
is at Version 1.3 and can be found at cs . rochester . edu 
in /pub, on ftp . cs . widener . edu in the directory 
/pub/archie , and on export . lcs .mit . edu in 
/ cont rib. As the name implies, xarchie requires the X 
Window System to compile and run. It requires Xl 1R4 or 
Xl 1R5 to install. I recommend you install Xl 1R5 to take 
advantage of the wide variety of software available to you 
for the X Window System. 

If you have Xl 1R4 or 

click of a button. 
Finally, for chose who believe chat the one true window 

system is GNU Emacs, there is an Emacs Lisp client, 

he only real advantage of the 

per 1 version is that it lets you 

redefine how the data returned 

by the server is presented. 

Brendan Kehoe (brendan@cs . widener . edu). This is also 
available from ftp . cs . widener . edu in the directory 
/pub/ archie and various archie servers . The Emacs client 
is not a true client and requires that the C version be 
installed on your system. 

Installation is as follows: Copy the Lisp file, archie . el, 
into your Emacs Lisp directory, traditionally /usr/local/ 
emacs/lisp; change directory to the Emacs Lisp directory; 
and issue the one-line command 

emacs -batch -1 archie . el -f 
batch-byte-compile archie .el . 

You will then want to add: 

(autoload ' archie "archie " nil t) 
(autoload ' archie-sez "archie " nil t) 

tO /usr/local/emacs/lisp/default .el or to your per­
sonal . emacs file. 

The Emacs Lisp version provides two interfaces, M-x 

archie , which returns the search results in a buffer called 

Xl 1R5, installation involves 
typing xmk:mf followed by 
make . The default archie server 
is controlled by an X resources 
file installed in /usr /lib/Xll 

Figure 4. xarchie requires X11R4 or R5. 

on most systems. 
With xarchie, you select 

search types through a pull­
down menu. There is a field to 
enter the search sering, and the 
query is started with the click 
of a button. The search results 
are displayed in three scrolling 
windows. The first contains 
the hose names, the second the 
pachname(s) to the file(s), and 
che third the file(s). A host, a 
path and a filename can all be 
selected by clicking. Once a file 
is selected, it can be automati­
cally retrieved via ftp, by click­
ing the "F tp" button. The 
results of the search can also be 
saved to a file with another 
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*archie*, and M-x archie-sez , which places the search 
results in the buffer you are currently editing. Both 
prompt for a search string. The default search type is exact 
match. To use a different search type, prefix the command 
with M-1 (M-1-M-x archie and M-1-M-x archie-sez) 

and you will be prompted for one of -c, -r , -s, or -e , 
which have the same meaning as with the C version above. 

"But wait," you say, 'Tm not on the Internet, so all of this 
is of no use to me ... " Good news: You are wrong. All of you 
poor souls without direct access to the Internet can search 
archie by sending electronic mail to a mail server at 
archie@cs .mcgill . ca. The following are the basic com­
mands, one or more of which should be contained in the 
body or the subject of rhe message: 

help Send you a derailed help message. 
prog "search-string" Perform a regular expression search for 

"search-string." 
path "email.address" Use a different return mail address than 

rhe one found in your mail message. 
Useful if your mailer is broken. 

"So what," you say. "Now I have a list of files I might want 
but cannot get. I don't have access to ftp ." Fear not, there is 
hope. A mail server at ftpmail@decwrl . dee . com can pro­
vide ftp requests via electronic mail. Send a message to the 
server containing only "help" in the message body for com­
plete details on how to use this service. This service can be 
slow, and you should use it wisely because large files may be 
mailed even though you email neighbors, running up phone 
bills and annoying administrators. But it is a very useful 
tool. 

Archie was written at McGill University by Alan Emtage 
and Peter Deutsch and is the subject of a paper given at the 
Winter '92 Usenix conference. For more on the operation of 
archie, questions can be sent to archie-l@cs .mcgill . ca . 

Joseph Ilacqua, Jr. (Spike) has never used any UNIX sys­
tem with less than 4 MB of memory. He is systems adminis­
trator of The World, a public-access UNIX facility based in 
Brookline, MA. 
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The Legacy of Lakota 
A portable shell language that helps 

turn aging "legacy" software into uni­
fied applications has been introduced. 
Called Lakota, the language is a prod­
uct of Software Maintenance and 
Development Systems and is meant to 
"glue" together older software that 
companies and users might have devel­
oped, and which they now long to 
bind into a single application. To this 
end, developers can write in Lakota, 
which is portable across multiple oper­
ating systems and which supports 
modern programming concepts, such 
as named procedures, inheritance and 
black structured code. 

Lakota can be purchased as either a 
portable shell language or as a shell lan­
guage with an embedded kernel. It is 
currently supported on some 20 differ­
ent environments, including Sun 
Solaris, DEC Ultrix and VAX VMS, A.IX 
and Hewlett-Packard Co.'s HP/UX. 
Pricing is based on the number of users. 
In volume, the price for the shell is $99 
per user, while rights to the internal use 
of the kernel are $3,000. 

Software Maintenance and 
Development Systems Inc. 
P.O. Box 555 
Concord, MA O 17 42 
Circle 108 

Novel Parallelism 
A new parallel processing system 

designed to run off a UNIX host via 
Ethernet has been announced. The 
CNAPS computer, a product of Adapt­
ive Solutions, is designed for pattern 
recognition, signal processing and other 
applications that may benefit from par­
allel processing. To this end, the system 
comes with either 128, 256 or 512 
individual CNAPS processors. Each 
processor is a complete digital processor 
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Magic Mushroom! 
A photo-retouching and image-processing system that runs on 

the Sun workstation has been introduced by ISTR. Called the 
Magic Inkwell PhotoEditor, the product is software with an 
optional hardware assist that can modify, mix, match, blend and 
otherwise manipulate photographs. The company says the prod­
uct's main advantage is that it can not only compress images, but 
can then work on those images in compressed form-thus allow­
ing it to work quickly on jobs that would otherwise be too com­
plex to process. 
The PhotoEditor is software, but the company says that it 

works best with a RAM disk. The company will sell the software 
by itself, or with the RAM disk, or as part of a complete Mariner 
SPARCalike-based system from Tatung Science and Technology. 
The software by itself is $8,000. With the hardware, pricing 
ranges from $37,000 to $88,000. 

ISTR Inc. 
812 Main St. 
Buffalo, NY 14202 
Circle 107 

with multiplier, adder/accumulator, 
shifter-logic unit and 4 KB of RAM. 

The company says the machine is par­
ticularly well optimized for pattern­
recognition problems, experiments in 
machine learning, the modeling of 
neural networks, image processing, 
speech recognition and so on. Adaptive 
Solutions notes that a single CNAPS 
chip can perform a 32-point discrete 
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Fourier Transform with 16-bit precision 
in 5.4 microseconds. A C compiler is 
available. Pricing on the CNAPS system 
ranges from $50,000 to $110,000, 
depending on configuration. 

Adaptive Solutions Inc. 
1400 NW Compton Drive 
Suite 340 
Beaverton, OR 97006 
Circle 109 
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My oh my, what a wonderful day to access your favorite MS-Windows® and DOS applications from 
your SPARC workstation-faster than you can say Brer Rabbit-with SoftPC 3.0. 

SoftPC 3.0 will add zip to your performance with its native MS-Windows and mouse drivers, 
extended memory and protected mode capabilities. Before you know it, you'll be zoomin' along at 
386 performance speeds. Our Motif user interface will help you work quickly and more productively. 
Open multiple, different size windows in super VGA mode or use the infinite sizing capabilities of 
MS-Windows. Take maximum advantage of your favorite PC-based page layout, presentation graph­
ics, and spreadsheet applications. And, you keep the networking, multitasking, centralized manage­
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at l-508-682-7600. To order call l-800-848-7677. SoftPC 3.0 will make you feel like singing. 

Dealer and VAR inquiries welcome. 
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GIS Joins RDBMS 
Geo Vision Systems has announced a 

product that links a geographic 
information system with leading rela­
tional database management systems. 
Called Vision*2.0, the product allows 
users to create intell igent maps that 
display data derived from their existing 
investments in RDBMS products. A 
company might, for example, choose 
to display customer data combined 
with a map of the area in which its 
products where shipped. 

To this end, Vision consists of two 
layers of software. The first is a GIS 
system of Geo Vision's own design. The 
second is an interface chat rakes the 
Geographica l Query Language and 
translates it into SQL and uses that to 
query the customer's DBMS. Current­
ly, Vision supports Oracle and Ingres, 
with other databases accessible via cus­
tomization. Pricing ranges from 
$2,000 to $20,000. 

Geo Vision Systems Inc. 
5251 OTC Parkway, Suite 200 
Englewood, CO 80111 
Circle ll0 

Photo Retouching 
on SPARC 

Software char allows a SPARCstation 
to act as a photo retouching system has 
been introduced by Mentalix. Called 
Pixel!FX Version 2.0, the produce is a 

suite of several packages, originally 
developed for general image-manage­
ment casks, but now optimized for 
photo prepress. The company says char 
with Pixel!FX, a workstation can per­
form the same functions as, for exam­
p le, a Macintosh running Adobe 
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Photoshop, but with greater power 
and speed. 

The five components may be pur­
chased separately or together. They are 
Pixel!SCAN, at $795, which serves as 
an interface to number of scanners; 
Pixel!View, at $195, which enables 
users to format and display image data 
and supports and converts a number 
of import and export file formats; 
Pixel!EDIT, at $995, which includes a 
number of image editing and photo 
retouching tools; Pixel!PRINT, at 
$395, which provides an interface to a 
number of output devices; and, finally, 
Pixel!OCR, at $895, which converts 
scanned copy to text. The entire pack­
age can also be purchased for $1,595. 

Mentalix Inc. 
1700 Alma Drive, Suire 110 
Plano, Texas 75075 
Circle 111 

VME Chassis for 
SPARCstations 

An expansion chassis that gives VME 
slots ro SBus-based systems has been 
introduced by Dawn VME Products. 
A pizza box-style enclosure, the expan­
sion chassis links to the SBus via an 
SBus-to-VME connecror that occupies 
one SBus slot in the workstation. The 
expansion chassis can then support 
either three or five (depending on the 
model) 6U VME boards. 

There are four models of the prod­
uct. Three offer three slots a piece and 
power of 150 watts, 200 watts and 160 
watts, though power supply options 
range up to 350 watts. There is also a 
five-sloe option. The three-slot models 
measure 16 by 16 by 3½ inches, while 
the five-slot model has the same 
dimensions but is 5.1 inches tall. 
Pricing begins at $3,500. 

Dawn VME Products Inc. 
47073 Warm Springs Blvd. 
Fremont, CA 94539 
Circle ll2 

SBus Expander 
with Bundles 
Arrecon has introduced an SBus 

expansion box that comes bundled 
with Ethernet and SCSI controllers. 
Called the SB-61 00X, the product 
offers six accessible slots and also 
comes with a SCSI controller and both 
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thick and thin Ethernet controllers 
built directly into the product's SBus 
expansion motherboard. In addition, 
Artecon says that the SBus cards that 
fit into the chassis can be either master 
or slave devices. 

There are three different models of the 
product. The first of these is the SB-
31 00XD, which offers three master/ 
slave slots, SCSI and Ethernet con­
trollers, and room for two disk or tape 
devices for $2,395. The second is the 
SB-6000X, which offers six SBus slots 
for $1,995. The third is the SB-6 lO0X, 
which offers six SBus slots and SCSI 
and Ethernet controllers for $2,395. 

Artecon Inc. 
2460 Impala Drive 
Box 9000, Dept. 5500 
Carlsbad, CA 92008-7236 
Circle 113 

VME-to-Futurebus Bridge 
In the world of Sun systems, it is 

SBus that attracts headlines. But Sun 
has VME-based servers. And, beyond 
VME, there is Futurebus, the connec­
tor that is being widely proposed as 
the successor to VME. Sun does not 
have Futurebus-based products, but 
Sun users can already exploit Fururebus 
devices with a new bridge that links 
VME to Futurebus. Cable and 
Computer Technology has announced 
the FBB-001, a bridge product that 
gives inventive Sun customers a toehold 
in the Futurebus world, and which 
could someday provide a means to 
migrate there entirely. 

The FBB-001 consists of cable (up to 

six feet long) with a 6U VME card on 
one end and a 12SU Fururebus+ card 
on the other. These cards fit into their 
respective systems and provide trans­
parent movement of data between 
them. VME system users have access to 
everything attached to the Futurebus 
chassis. 



Now You Don't Have To Meet 
To Have A Meeting. 

Introducing ShowMe;" The Intuitive 
Conferencing Solution. 

ShowMe brings SPARC®users together on 
the network for a meeting in a matter of 
seconds. No flights. No conference rooms. 
No stale donuts. Just fast, clear, effective 
information exchange, for two people or a 
whole team. 

You get more immediate, more efficient 
day-to-day contact with your clients and 

/ Chris Potentia 
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colleagues in other buildings, 
cities or countries. 

Without ever leaving 
your chair. 

Anyone in the confer­
ence can contribute material 
or annotations, anytime. 
Anything you can display on your 
workstation you can pick up and 
place on the conference board for 

everyone to see; slide pre­
sentations, documents, files, images, 
or just the portions you select. 

Point, mark, annotate, erase. Menu functions are easy to 
learn because they work just the way you'd expect. 

Designed by human interface 
specialists to reflect the natural 
dynamics of a discussion, ShowMe 
lets you forget about the conferenc­
ing tool and focus on the conference. 

Even first-time users are at ease 

in minutes, because everything works just 
the way you would if you were in the 
same meeting room. 

And with an affordable purchase 
price and floating licensing, 

ShowMe is as easy to buy as it is 
• •••••••••••••• 

Call 800-647-8333 • 
• 
• 1lDW for your Free 

ShowMe trioJ diskette. • ••••••••••••••••••• 
to use. In fact, you can probably pay for it 
with the money you'll save on donuts. 

Find out how productive meetings can 
be when you have them right at your work­
station. Ask for ShowMe today wherever 
you buy Sun products. 

• SunSolutions 
SunSolutions, Sun Technology Enterprises, Inc. 2550 Garcia Avenue, MS: M1V02-208, Mountain View, CA 94043 USA. Fax: (415) 962-9421 
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The product has not been shown 
with Sun systems. It has , however, 
been demonstrated with Digital 
Equipment Corp. Alpha-based systems 
with the Futurebus. The company 
says, however, that it could be used 
with Sun systems fairly easily. 

Cable and Computer 
Technology Inc. 
1555 South Sinclair Sr. 
Anaheim, CA 92806 
Circle 114 

Miniature 
Serial-to-488 Converter 

A small converter that allows a work­
station with a serial port to link direct­
ly to a plotter or printer with an IEEE 
488 interface has debuted. The 
Serial488/p, a product ofIOrech, mea­
sures only 2 by 2.3 inches but can link 
a workstation to an IEEE 488 connec­
tor either directly or via cabling. The 
product draws its power from the serial 
port itself and thus does nor require an 
external power supply. 

The Serial488/p comes preconfig­
ured and doesn't require a user to flip 
DIP switches. Its RS-232 communica-
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tions parameters include a 9,600 baud 
rate, an 8-bit ASCII data-bit rate and a 
1-bit stop-bit rate. The unit also offers 
a serial 1/0 buffer that accommodates 
up to 120 input characters. Pricing 
begins at $295. 

IOtech Inc. 
25971 Cannon Road 
Cleveland, OH 44146 
Circle 115 

New Debugging Tool 
Virtual Technologies has released a 

new debugging tool that supports run­
time verification of pointer usage and 
dynamic memory allocation in C and 
C++ programs. Called The Sentinel 
Library, the product traps memory 

errors, traces stack and reports the 
source file, function name and line 
number of the offending statements. 
Moreover, Sentinel provides the same 
sort of information concerning the 
allocation of memory and, where 
applicable, where memory was freed or 
overwritten. In addition, the product 
assists in determining the cause of 
memory leaks. 

The Sentinel is currently supported 
on the Sun SPARCstation and compati­
bles running Solaris 1.0.1 and above. It 
is also available on the Hewlett-Packard 
Co. HP 9000 running HP-UX 8.0 and 
Intel Corp. UNIX systems. Pricing on 
the Sun is $395. 

Virtual Technologies Inc. 
46030 Manekin Plaza, Suite 160 
Dulles, VA 20166 
Circle 116 

PC X under Solaris 
X Technology, a suppli er of X 

Window System server sofrware, now 
has its products on two additional 
operating systems. One of these is 
Solaris 2.0 on Intel processors, the 
other is the VxWorks real-rime operat-
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ing system from Wind River. 
X Technology's server is TIX-020. It 

provides server functions for X Window 
applications and supports a variety of 
PC display adapters based on Texas 
Instruments lnc. 's TMS34020 chip. 
The company says that with TIX-020, 
up to 90% of X server functions can be 
implemented on the display, thus free­
ing the host workstation from graphics 
and windows management tasks . 
Pricing was unavailable at press time. 

X Technology Corp. 
784 Turnpike St. 
Canton, MA 02021 
Circle 117 

3Com Stacks Hubs 
3Com has introduced a family of 

stackable fixed-port hub systems offer­
ing chassis-like features . Called the 
LinkBuilder FMS family, these prod-

ucts allow users to mix coaxial, fiber 
and twisted-pair in a single-repeater 
format. The company says that the 
products are targeted at remote branch 
offices and workgroups within large 
organizations where users need chassis­
based h ubs but cannot easily afford 
them. LinkBuilder FMS can provide 
any combination of four twisted-pair, 
coaxial or fiber hubs to create a stack 
of up to 52 ports without adding logi­
cal repeaters. 

The product family consists of three 
hub s, a management modu le and 
transceiver modules. The LinkBuilder 
hubs are the TP Hub, offering 12 RJ-
45 l0Base-T ports; the Coaxial Hub 
with 10 BNC ports for thin Ethernet 
coaxial cable; and Fiber Hub, with 12 
ST or SMA fiber-optic ports. The 
Management Module provides full 
SNMP (through MIB II), Telnet and 
SLIP management. The Transceiver 
Modules, finally, offer AUi, BNC, ST 
or SMA connections. 

NEW PRODUCTS 

EOT's SBus Interface The twisted-pair and coaxial hubs are 
available at $1 ,295 and $2,195, respec­
tively, while pricing on the fiber hub 
was not available as of press time. The 
management module is $1,295 . 

3Com Corp. 
5400 Bayfront Plaza 
P.O. Box 58145 
Santa Clara, CA 95052-8145 
Circle 118 

An SBus-to-MIL-STD 1553B serial 
interface has been introduced by EDT. 
T he S53B-l is a single SBus card that 
provides a 1-Mb/s serial MIL-STD 
1553B interface. Meant for si tuations 
demanding reliability in extreme envi­
ronments, the product initial izes as a 
single remote terminal. After initializa­
tion, the application program can con-

YOUR SPARC SYSTEM CAN 
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figure the card as necessary. 
The product comes standard with a 

SunOS loadable device driver-which 
can be obtained in source code form 
for an additional charge. It also comes 
with an FCodes PROM for identifica­
tion and initialization. Pricing begins 
at $2,750. 

images to be sent to a remote high-res­
olution display. The product does not 
access or affect the operating system of 
the workstation but rather cakes video 

dard fractional inches rather than feet. 
The produce is currencly available for 

Sun workstations, as well as chose from 
Silicon Graphics Inc. The base price 
on a 160-MHz video-only system is 
$2,990. A single-fiber, 120-MHz 
monochrome or composite color sys­
tem is $995. 

EDT Inc. 
1100 NW Compton, Suite 306 
Beaverton, OR 97006 
Cirde 119 

Remote Your Sun Screen 

Lightwave Communications Inc. 
84 Research Drive 
Milford, CT 06460 
Circle 120 

Engine Set for Takeoff 
A fiber-optic cab le produce chat 

allows you to separate your worksta­
tion from its display by as much as 
500 feet has been introduced by 
Lighcwave Communications. The 
VDE/200 allows l ,280-by-768-pixel 

and keyboard/ mouse signals from the 
output ports and transmits chem along 
a fiber-optic cable. As far as either the 
processor or the display is concerned, 
the distance berween chem is the scan-

SPARCstation 10 performance at 
SPARCstation 2 pricing sound good? 
Pinnacle Data Systems has released its 
MBUSengine/Syscem-III, which it 
claims will boost performance. Together 
with a removable processor card, the 

Upgrades, Enhancements, Additions ... 
• SunPro has ported its ProWorks line of software develop­
ment tools to Solaris for X86. ProWorks is an integrated 
development environment for C, Ct+ and FORTRAN. 
SunPro, 2550 Garcia Ave. , Mountain View, CA 94043-1100. 
Circle 121 . 
• FastPath 5, the LocalTalk-to-Ethernet gateway from Shiva, 
has decreased in price by 29%. The new price will be 
$1 ,999, down from $2,795. Shiva Corp. , One Cambridge 
Center, Cambridge, MA 02142. Circle 122. 
• Xylogics has added support for the Point-to-Point 
Protocol (PPP) to its Annex family of communications and 
terminal servers. PPP is an alternative to SLIP and provides 
improved support for remote terminals over standard tele­
phone lines. Xylogics Inc. , 53 Third Ave ., Burlington, MA 
01803. Circle 123. 
• There has been a new release of CustomerQ from 
Quintus. CustomerQ combines 4GL-like qualities with an 
easy-to-use interface to give corporations and other organi­
zations improved control of customer information. Version 
2.0 of the product features improved links to standard 
SOL-based databases, improved email and fax facilities , 
and user-customizable tools. Quintus Corp. , 2100 Geng 
Road , Suite 101 , Palo Alto, CA 94303. Circle 124. 
• Cayman Systems has updated the software to its 
LocalTalk-to-Ethernet router, the Gatorbox , and the 
GatorStar GX, which combines a router with a 24-port 
LocalTalk repeater. Release 2.2 of the software includes 
improved support for SNMP, new port-node mapping fea­
tures for the GaterStar, and automatic problem isolation for 
the GaterStar. Cayman Systems Inc., University Park at 
MIT, 26 Landsdowne St. , Cambridge , MA 02139 . 
Circle 125. 
• Figaro+, the PHIGS+ programming library from Liant, has 
been made callable from C++. Liant says this will allow pro-

grammers to develop C++ applications that can exploit 
Figaro+ 3.0 graphics routines. Figaro is an implementation 
of PHIGS+. Liant Software Corp. , 9920 Pacific Heights, 
Suite 200, San Diego, CA 92121 . Circle 126. 
• Datacube has increased the processor power of its 
MaxTD Target/Development Image Processing System. The 
new version of the product will feature the company's 
recently developed Virtual Surface Image Memory (VSIM), 
which provides multiple 40-MHz image pipelines, virtual 
memory, and on-chip ALU, Crosspoint, LUT and statistics. 
Datacube Inc. , 300 Rosewood Drive, Danvers, MA 01923. 
Circle 127. 
• The CASEworks/RT real-time development environment 
from Multiprocessor Toolsmiths Inc. has been ported to the 
Sky Computer SKYbolt family of application accelerators. 
The SKYbolts are i860-based VME boards that can provide 
1.28 GFLOPS, or up to 1 O GFLOPS when used in combina­
tion. Sky Computer Inc., 27 Industrial Ave ., Chelmsford, 
MA 01824. Circle 128. 
• Clearpoint has enhanced its Constellation Series of 
Ethernet-based internetworking products. The enhance­
ments include expansion modules that give the company's 
Little Dipper networking platform up to 16 Ethernet LAN 
ports and three WAN ports. The company is also showing 
new software that provides expanded WAN interoperability 
and network management control. Clearpoint Research 
Corp. , 35 Parkwood Drive, Hopkinton, MA 01748. 
Circle 129. 
•The MicroLaser line of printers from Tl now has a series of 
LAN interface options. Tl has introduced a series of plug­
and-play interfaces including a thinnet Ethernet, a thicknet 
Ethernet and a Novell NetWare LAN connection. Texas 
Instruments Inc. , Information Technology Group, P.O. Box 
202230, ITG-015, Austin , TX 78720-2230. Circle 130. 

88 SUNEXPERT Magazine/December 1992 



System-III motherboard or MBUS­
engine uses Sun's open MBus standard 
for processor-co-system interface. 

Pinnacle claims MBus processors, 
along with the hyperSPARC chip set, 
will allow the board ro run at 28.5 
SPECmarks and 32 MIPS and will 
allow two processors per motherboard 
under Solaris 2.0. The MBUSengine 
offers on-board color graphics at GX­
type performance and includes two 
available SBus expansion sloes for com­
patibility with virtually any SPARC 
SBus card. The board runs Solaris and 
all SPARCware applications. 

The package may be sold as a single­
boa rd unit for any SPARCstation 
upgrade or as a complete SPARC-com­
patible System-III for under $8,000, 
complete with one-year warranty. 

Pinnacle Data Systems 
1350 West Fifth Ave. 
Columbus, OH 43212 
Circle 131 

Rimfire Introduction 
Ciprico has announced its series of 

high-performance disk arrays. The 
industry's first 8 + 1 SCSI-2-co-SCSI-2 
disk array, the Rimfire 6710, uses 
RAID-3 implementation with 3½-inch 
disks and provides data transfer races 
of20 MB/s. 

The 8 + 1 configuration provides 
eight data disks plus one redundant 
disk. User data requests continue co be 
serviced in the event of single drive 
failure while the disk is "hot swapped." 
Data is auromacically regenerated on 
the replacement disk by the disk array 
controller. This model also allows for 
replacement of failed disks with non­
matched disks. 

Ciprico offers the 6710 in a desktop 
enclosure chat is also rack mountable. 
Pricing begins at $31,650 for 8.4 GB 
of usable capacity. 

Ciprico Inc. 
2800 Campus Drive 
Plymouth, MN 55441 
Circle 132 

Visible Improvements 
Visible Systems unveiled its latest 

release of the Visible Analyst Work­
bench I-CASE cool. Version 5.0 offers 
CASE solutions for PC/MS-DOS, MS 
Windows and Novell Inc. NecWare net-
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work environments. The product is an 
integrated cool sec with both forward­
and reverse-engineering capabilities and 
generates SQL database schemas, 
COBOL source code and C source code 
from designs developed in the system. 

This new version contains many new 
windows capab ilities and features 
including pop up and pull down 
menus, and clipboard-based data 

exchange with external applications. 
Internally, the YAW allows models and 
repository entries to dynamically 
reflect changes made during model or 
repository editing. Ocher Windows 
features supported include device dri­
vers, color sets and fonts. 

New functional enhancements in­
clude mulcipage document support, 
ease-of-use enhancements, model navi-
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gacion improvements, control bar sup­
port, repository data access and text 
editing enhancements. 

Configurations start at $1,895 . 
Visible Systems Corp. 
The Bay Colony Corporate Center 
950 Winter Sc. 
Waltham, MA 02154 
Circle 133 

Sweet 16 from Lantronix 
Lantronix has announced the release 

of 16 terminal/ print server models, 
including the ETS8 and ETS 16, for 
connecting eight or 16 serial terminals, 

printers, modems or peripherals to an 
Ethernet network. The EPS4 and 
EPS12, which have four or 12 serial 
lines plus one Centronics/Daca­
products-compatible parallel port, 
were also released. Each type is avail­
able with or without flash PRO Ms. All 
are compatible with TCP/IP and 
DEC's LAT. 

Support for SLIP and SNMP has 
been added to cover more management 
information bases including MIB II, 
character MIB, RS-232-like MIB and 
more. Ease of use has been improved 
with a setup menu, and security has 
been improved with a dial-back soft­
ware option. Warranties have been 
extended to five years. 

Prices begin at $995 for a five-line 
unit with four serial ports and one par­
allel port. 

Lantronix 
26072 Merit Circle, Suite 113 
Laguna Hills, CA 92653 
Circle 134 

Pascal-2 for Sun 
TauMetric has come up with a Sun 

SPARC version of Oregon Pascal-2. 
Pascal-2 offers programmers a power­
ful solution for designing, testing, 
maintaining and improving software 
written in Pascal. Oregon Pascal-2 is 
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an ISO and ANSI Standard Pascal­
compliant implementation, featuring 
separate compilation of modules, a 
dynamic string library, flexible file 
handling and an intelligent, highly 
optimizing compiler. 

A full-functioned source-level debug­
ger is included with the Pascal-2 devel­
opment system. Utilities bundled in 
the package include a profiler (used to 

spot program bottlenecks), cross-refer­
ence generators for procedure and vari­
able references, an automatic source 
code formatter and a macro package to 

simplify the calling of assembly lan­
guage routines from Pascal. 

Pricing starts at $1,800. 
TauMetric Corp. 
8765 Fletcher Parkway, Suite 301 
La Mesa, CA 91942 
Circle 135 

Nine-Port HUB 
A nine-port Ethernet 1 0BaseT hub 

has debuted for $375. The Micro*Hub 
LE, from MiLAN Technology, offers 
eight lOBaseT ports on the front panel 
for connection to workstations or PCs, 
and one port on the back panel for 
con nection to an Ethernet network. 
The back-panel port is switch-selec­
table between 1 0BaseT, chin net or 
chicknec. 

For systems-administration purposes, 
the product has 10 LEDs on the front 
panel that display the status of the 
ports. Should there be a fault or exces­
sive collisions, the Micro*Hub LE 
automatically segments the affected 
ports. The product comes with a five­
year warranty. 

MiLAN Technology 
894 Ross Drive, Suite 105 
Sunnyvale, CA 94089 
Circle 136 

Simplified Software 
Interactive Development Environ­

men ts is adding Object-Oriented 
Structured Design/C++ (OOSD/C++) 
to its Software through Pictures family 
of CASE products. C++ developers can 
now reuse validated design diagrams, 
then automatically generate compil­
able code and publish documentation. 
The product's graphical editor lets 
users draw diagrams of C++ software 
components in concise OOSD nota-



cion. The Reuse Browser increases qual­
ity and productivity by making it easi­
er co reuse software components scored 
in mulciple libraries. An accompanying 
code generator for C++ produces com­
pilable code for all program objects. 

Initially, OOSDIC++ is integrated 
with the ObjectCenter programming 
environment and with FrameMaker 
and lnterleaf publishing systems. A 
mouse click lets users navigate between 
a design object and its corresponding 
code in ObjectCenter. 

OOSDIC++ is available with one 
year of maintenance and support and a 
four-day class for $10,000 per seat. 

Interactive Development 
Environments 
595 Markee St., 10th Floor 
San Francisco, CA 94105 
Circle 137 

See-N-Say 
Communique!, lnSoft's new version 

of multimedia business conferencing 
software, integrates real-time video 
technology with fully interactive, easy­
to-use conferencing rools such as a 
shared whiteboard, audio, text and 

NEW PRODUCTS 

graphics. On-line meetings are interac­
tively initiated by chosen participants 
who are viewed as icons on the moni­
tor. Meetings can be saved and review­
ed or continued at a later date. 

Audio compression and a silence sen­
sor lets users choose how much infor­
mation will be sent over the network, 
and a mute setting allows users to blank 
out private conversations. Commu­
nique! is avail able on all Sun and 
SPARC-compatible workstations and 
servers running Solaris 1.0 or above and 
Open Windows 3.0. List price for a sin­
gle-user version with Parallax XVideo 
support is $1,295. 

lnSoft Inc. 
Executive Park West I, Suite 307 
4718 Old Gettysburg Road 
Mechanicsburg, PA 17055 
Circle 138 

Practically Infinite 
Data Management 

R Squared has added two products to 
its Infinity Data Management System 
product line. According co the compa­
ny, the IFS 700T and IFS 9000T rep­
resent the highest capacity mass stor-

In The Works 
JANUARY 1993 
BACK UP STRATEGIES 

• New Options for Tapes 
• Network Back Up 

age available, using low-cost media to 
provide 700 gigabtyes to 8.7 cerabytes 
of NFS-mountable virtual storage. 

The Infinity IFS 700 T and 9000T 
combine the performance and features 
of the Metrum Information Storage 
tape-drive subsystem, the RSP-2150 , 
with Infinity software to provide a 
mass-storage option in a system chat 
takes up less than 20 square feet. 

The RSP-2150 can store 14.5 giga­
bytes on one ST-120 data cartridge, 
which sells for $20, and includes sus­
tained data-transfer rates of 2 MB/s, 
which means 1 gigabyte of disk can be 
backed up in 8.3 seconds. 

IFS 700T and 9000T are designed 
for data aquisition and analysis, imag­
ing, CAD/CAM/CAE and other appli­
cations in distributed-processing envi­
ronments. Pricing for the 700T is 38 
cents per MB on-line for 700 GB; the 
9000T is prices at 82 cents per MB 
on-line for 9 terabytes. 

R Squared 
11211 E. Arapahoe Road 
Suite 200 
Englewood, CO 80112 
Circle 139 

• W(h)ither Optical 
SURVEY: Tape Drive Vendors 

FEBRUARY 1993 
SERVICE AND SUPPORT IN A 
MULTIVENDOR NE1WORK 

• Self Maintenance 

The Only Thing Big About 
Qualstar' s Model 3412 
9-Track Tape Drives Are ... 

• The Boom in Third-Party or Fourth-Party 
• Sun Supports: Is it Getting Better? 

• Training: The Forgotten Service Feature 

PLUS REGULAR COLUMNS 
• Ask Mr. Protocol • UNIX Basics • I/Opener 

• Your Standard Column • Systems Administration 

SUNEXPERT 
Serving the UNIX Workstation Network 

1330 Beacon Street, Brookline, MA 02146 
Tel: (617) 739-7001 • Fax: 739-7003 

The Impressive 
Features 
• Only 5 1/4" High 
• Quad Density *800, 

1600, 3200, 6250 
BPI ANSI Standard 

• Up to 780 KBPS 
@ 125 IPS 

• Weighs Under 64 Lbs 

And The 
Obvious Benefits 
• Table-top or 

Rack-Mounting 

• Handles Virtually Any 
9-Track Tape 

• High Job Throughput 

• Low Shipping Costs 

• High Reliability 
• Compatible with all Sun • No Field Adjustments 

SPARCstation models 
• SCSl-2 Interface *800 BPI NRZI Read Only 

QUALST AR CORPORATION 
9621 IRONDALE AVE., CHATSWORTH, CA 91311 

FAX (818) 882-4081 • (818) 882-5822 
All product and company names and trademaJt<s are the exclusive property of their respective owners. 

Circle No. 35 on Inquiry Card 
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COMMON-LINK 

Software breakthrough lets 
SPARCstations read, write, and 
and format Macintosh and PC 
high-density diskettes. 

(Also available for HP. IBM. and sco UNIX) 

Pacific Micro 
201 San Antonio Circle, C250 
Mountain View, CA 94040 

( 415)948-6200 

Now you can 
configure your Sun 
workstation faster 

than ever. 

Designed for Sun VA RS, 
Distributors and Resellers 

• Customer kernel configuration 
• Configuration logging features 
• Pre-program specific configurations 

• Hardware Supported and recall for use later 
- Desktop SPARCstations • Custom operating system loads 
- Deskside and Data Center • Software upgrades 

SP ARCservers 
• SunOS 4.1.x 

• Mul tiple concurrent system loads 
across a TCP/IP LAN 

• Application Software • Recover from a catastrophic loss 
- UNIX Sun Compatible Software 
- Custom Install Scripts 
- User developed application S/W 

• Loads operating system onto 64 
workstations in less than one hour 
- Faster than CD-ROM 

• Custom disk partitioning 

Call Toll Free 1-800-398-8090 
"Ask for Configuration Support" 

Paramax Systems Corporation 
7455J New Ridge Road 
Hanover, MD 21076 
FAX (410) 684-2681 

.. ■ 

It ' s hard to manage 
your network with 
only a foggy idea of 
what's happening on 
it. You need powerfu l 
tools to provide clear 
end-to-end visibility 
of the entire network. 

NetMetrix power 
tools include a Load 

~ l'tMelrhc: I oad "1011itor Vie w 

ll ' I -i i ~9 1 

= 
Monitor, Protocol 
Analyzer, Traffic 
Generator, and NFS 
Monitor. The software 
tools run on a standard 
SPA RC platform, using 
its ethernet, token ring, 
of FDDI interface, so 
you may already own 
the hardware. 

■ ., 

C all , fax, or ema il for 
a free demo, and clear 
away the fog. 

~ metrix 
info @metrix.com 
603-888-7000 
603-891 -2796 (fax) 



PRODUCT SHOI/VCASE 
6) 

FUJITSU 
Capacity Speed Buffer Warr. 

520Meg 12ms 240K 5yr 
1079Meg 14ms 256K 5yr 
1750Meg 11 ms 256K 5yr 

MEwor 
213Meg 15ms 64K 1yr 
340Meg 13ms 64K 1yr 
1027Meg 13ms 256K 2yr 
1470Meg 13ms 256K 2yr 
MICROPOLIS 
660Meg 15ms 256K 5yr 
1050Meg 10ms 256K 5yr 
1340Meg 14ms 256K 5yr 
1400Meg 11ms 256K 5yr 
1740Meg 14ms 256K 5yr 
2050Meg 11 ms 256K 5yr 
TOSHIBA (Made in the USA) 

Spindle 

4400rpm 
3600rpm 
5400rpm 

3600rpm 
3600rpm 
3600rpm 
3600rpm 

3600rpm 
5400rpm 
3600rpm 
5400rpm 
3600rpm 
5400rpm 

Internal 

$999 
n/a 
n/a 

$499 
$699 

n/a 
n/a 

n/a 
$1959 

n/a 
n/a 
n/a 
n/a 

External 
$1179 
$1849 
$2749 

$629 
$829 

$1769 
$2049 

$1399 
$2089 
$1979 
$2429 
$2529 
$3669 

880Meg 12ms 512K 5yr 3600rpm $1299 $1429 
1200Meg 12ms 512K 5yr 3600rpm $1599 $1729 
Call for current price on: Optical, Jukebox, CD ROM, CD Changers , 
All hard drive brands, Archive Tape Drives, ROI Laptop , Memory. 

~ Toll Free Support ~ 30 Day Money Back Guarantee 
~ Established 1987 ~ Super Warranty Support 

~ Call for your free catalog! 

MEGliHfiUS 800-637-4743 
HRRDDRIVES ~- i;IIIEj 

9-6 M-F ◊ FAX 713-333-3024 ◊ 1110 NASA Rd 1 #306 Houston, TX 77058 

BUY, SELL and TRADE 
EVERYTHING UNDER THE 

sun 
microsystems 

~ SPARC workstations 

~ SPARC servers 

~ SUN-3 series equipment 

~ SUN disk, tape & add-in memories 

Trade in your DEC, 
DG or other hardware. 

Needed to buy: 
Large quantities of IPX's 

and ELC 's. 

We also offer the best deals on 
DEC and Data General systems. 

SECURITY COMPUTER SALES, INC. 
622 Rossmor Building 
500 No. Robert Street 
St. Paul, MN 55101 

The Hottest Plotter 
just got hotter! 

Introducing DrawingMaster® Professional Series 
from CalComp. These direct imaging plotters 
set a new standard in hassle free plotting. 

• Plot Nesting groups plots 
of varying sizes on media to 
reduce paper waste. 

• CALS CCITT Group IV 
accepts scanned images 
without special conversion. 

• Uncompressed CCRF 
improves throughput for 
images containing large fills ,, 

Add to this 50Mb memory, Sun NeWSprint driver 
and all the standard features of the DrawingMaster 
Plus, like 4: 1 Mux, media cutter and a I-year on-site 
warranty, and we're talking hot stuff! 
Call 800-932-1212 Ext.39 for more information. 

Wldrawon 
your imaginaii<XC 

~ca/Comp 
A Lockhee<I Company 
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IVIARKETPLACE 

M.C.I.I. 
THE MEMORY PEOPLE 

SPARC 10 MEMORY IN STOCK! 
64MB Upgrade Kit - X168A .... .......... ...................... .... .. ... $595. 00 

SPARCsystem 630, 670, SPARCserver 690 
64MB Upgrade Kit - X168A .. ......... ..................................... CALL 
256MB Upgrade Kit - X146A ..... ................ .................. ....... CALL 
ELC, IPX - 16MB Module - X104Q.U .. ...... ... ...... .......... ... ....... CALL 
SPARC SLC - 4MB Module - X105Z ... .... ................... ... ......... CALL 

BEST PRICING ON lx9, 4x9 70ns SIMMS. Call for free memory upgrade catalog 

CALL 1-B00-24 7-MCII 1s2441 

M.C.1.1. 
Memory Card International 

2101 W. Crescent Ave. #G, Anaheim, CA 92801 TEL: (714) 502-9085 FAX:(71 4) 772-2006 

li:iimiiiiiaiaiiiiiiiiiiii7 For: Motif, XY1ew OUT ~=--- ·---, -- I 
! ~ 1/1/'v" I 
~--,--J 

Hyper 

• Real-lime updates 
• PostScript Output 
• User-feedback 
• No royalties or run-lime fees 
Includes Builder- o point-n-didt 
prototyping development tool 

tad KL Group Inc. 

SINGLE FUNCTION API 

POSTSCRIPT PRINTER SUPPORT 

ACCEPTS WINDOWS 3.1 HELP FILES 

ACCEPTS FRAMEMAKER MIF FILES 

MOTIF & OPEN LOOK 

2 0 NOROYALTY! 

~ B ristol Technology Inc. 
I on-line Unix Help Rid~~~e1~'.hi~A6~;7~it;~ 

FTP a demo: ftp.uu.net in vendor/Bristol/HyperHelp Phone (203) 438-6969 

Hypel1ielp is a trademark of Bristol Technology Inc. Fax (203) 438-5013 
All other products mentioned herein are traderrarks of their respective owners. info@bristol .com 

Circle Nci. 309 on Inquiry Card 

IC41 
Intercontinental 
Computers, Inc. 

SUN, DEC, H.P., UNIX Specialists 

• SPARC Stations 
• SP ARC Servers 
• SUN3 Equipment 
• 3rd Party Disk Tape & Memory 

Call for current inventory & pricing. 
T rades welcome! 

Phone 612-835-4555 
FAX 612-835-3936 

3300 Edinborough Way # 309 
Edina, MN USA 55435 

SPARC2-GX 
Complete System Ready to Use 

< \ 19.M ~ : 42Q fy1 J?rjye t 
<< \ If ' }~Y¥ 6nitsr, §b!Wi~) . I 

SPARC 2 Upgrade ..................... $1,995 
Others Call 

(404) 872-6475 
~-..:=;._-=:_ System Computing Corp. =-- = 430 Tenth Street, S-109 
~-;--; Allan/a, Georgia 303 18 

Fax. (404)872-5675 

Circle No . 318 on Inquiry Card 



IVIARKETPLACE 

• SPARCstation SCSI Cables • 
• IBM RS-6000 SCSI Cables• 
• DEC• H-P • SGI • APOLLO • 

with either D850 or Centronics on drive end-Any Length! 

SHIELDED SCSI CABLES 
D850 or CENTRONICS Interface 

.. Can be MOLDED with YOUR company's 
NAME or LOGO .. 

• SCSI Terminators - All Styles: including 
"ACTIVE" "Differential" & our latest additions 
"FPf' - Forced Perfect Termination 

• IPI Shielded Drive Cables and Terminators 

• SCSI "Shoebox'' Cables - Internal "Loop" Cables 
DB50 , Centronics or "Micro-D" Interface 

~ '714) 259-9100 
~ CS ELECTRONICS 
- I I H llHl{S- ,,., eeu .... 

- S.:: 7 ------= Tustin, CA 92680 

$199~ 
Complete OSF Motif binary distribution 

version 1.2 for SUN OS • complete XllRS 
binaries (patch level 11) • Motif 

documentation • contrib source code • Motif 
demo programs• gmacs 

One price, one CDROM, it's that simple 

Pully verified according to the OSF Verificatioo Test Suite. 

Shared Libraries Now Supported! 

S.I. Systems Ltd. • 

1 403 264-4343 ~ .. 
1 403 264-0929 FAX .-~ 

D. E. Shaw & Co., a small, highly 
capitalized, extremely successful 
algorithmic trading firm, seeks world­
class systems programmers to join a 
select team of financial hackers. 
Strong knowledge of SunOS, C, Unix, 
and various distributed and networked 
environments is required. Six-figure 
salary to head systems team; junior 
positions also available. Informal 
environment. Send resume to: 

D. E. Shaw & Co. 
120 West 45th Street 
New York, NY 10036 

Att: Strategic Growth Dept. 

SPARC-2/GX ............ $8,500 
40 MHz/ 28.5 MlPS 
32 MB RAM 

E 
426 MB Hard Disk 
1.44 MB Floppy 
Single-slot Sun GX Card 
20" Color, 1280x1024 
Keyboard & Mouse 

~ -~ SunOS/OpenWindows 
1-year warranty 

SPARC-I+, 8mb ram, 20" color .. . $5,200 
1.6GB Hard Disk, Plug & play ... .. . $2,995 
5.0 GB External Tape Drive .. .. .... .. $2, 195 
Memory, Optical Disks, Scanners 
Lotus 123, dBase, WordPerfect, PixelFX 

For a new light on your workstation 

Xpert Image, Inc. 
2550 Gray Falls (713) 558-6788 
Houston, TX 77077 

1-0Tus 

WE OFFER: 
• A complete line of Sun Microsystems 
upgrades, inc luding the new !PX 16 MB 
module. 

• Upgrades fo r the H/ P Apollo ON and 
9000 se ries, and IBM RJSC 6000. 

• Upgrades for DEC, Data General and 
Silicon Graphics , as well as a complete line 
of personal computer memory. 

WORLDWIDE 
TECHNOLOGY 

EXCHANGE 
Member of the TWH Group 

• Sun Microsystems 
• Silicon Graphics • HP/Apollo 

• SPARC Workstations/Servers/Peripherals 
• Extended warranties • Overnight service 

• Will purchase all excess Sun hardware 
• Experienced Unix specialists 

1WH Building 
151 East Clayton Street 
Athens, Georgia 30603 

Tel. 706-353-8496 Fax: 706-549-3333 

NEED MORE 
MEMORY? 

• Lifetime guarantee, 24 hour replacement 
po licy, and same day shipping on most 
products. 

• Special Pricing: 
lx9 - 70 NS SIMM @ $40.00 
4x9 - 70 NS SIMM @ $135.00 

4 MB SIMM SUN ELC. IPX @ $165.00 
16 MB SIMM SUN IPX @ $575.00 

= = = £PU.u.: :: -YOUR BEST BET YET! 

95 



IVIARKETPLACE 

REACH OVER 
60,000 

BUYERS IN THE SUN/UNIX 
WORKSTATION MARKET 

Become a UNIX™ RAID 
INTEGRATION 

SERVICES 

Expert Quickly 
QuickHelp is the ultimate UNIX 
on-line help to reduce your UNIX 
training cost & learning time, and to 
increase your productiviry. 
QuickHelp will search commands 

Device Drivers • Diagnostics • Ulilltles 

Specializi11g will, the ... 
• by category 

SunExpert magazine is the 
monthly independent, 

authoritative source for buyers 
in the UNIX workstation market. 

• by partial word and wild card 
NCR ADP-92-0x 

and 
DIGI-DATA Model Z 

SCSI Disk Array Controllers 

• with or without case distinctions 
• by VAX/VMS™ commands 

Only $475 for a site license with 
a 60-day money-back guarantee! 
(7 13) 859-8981 Fax (713) 463-6987 For a "Resume of Services" 

contact Call Carol Flanagan at 

(617) 738-3402 
DataSync International 

7107 Palisades Heights Dr. The Tate Consulting Group 

(407) 852-2385 Houston , TX 77095 

Circle No. 319 on Inquiry Card Circle No. 321 on Inquiry Card Circle No . 301 on lnqu i_ry Card 
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Parity offers you one 
complete UNIX source, from 

memory to subsystems. 
Visionary Products for Sun, 
DEC, SGI, IBM I HP. 
Parity Systems designs, tests, 

manufactures and supports a 

wide range of products for the 

workstation and file server 

community. 

SIMMs: 
Sun, SGI, IBM. 

Offering high performance 

solutions at lower cost, with better 

warranties and faster deliveries. 

C O RPORATE 
TEL 408/378-1000 
FAX 408/37 8-1022 
EMAIL inqui re@pari ty.com 

111111111 

~ 

11~[11_ 

1111111111111 

11111111-

Clockwise lower left: 
5300, 5000, 5100, 

5800, & 5700 subsystems 

Endless Flexibility from Parity. 
Subsystems, configured to order with 

your choice of disk, tape, or optical 

drives in an overwhelming array of 

capacities . Parity expansion boards 

and SIM Ms (1-16 MB) offer you an 

endless variety of solutions to meet 

your memory requirements. And our 

Glovebox'" allows you to expand disk 

capacity of the SPARC" Britelite'" 

Laptop also offered, up to an 

additional 1.2 GBytes. 

SOUTHWEST 
TEL 6 19 /247-8 383 
FAX 619/247-8413 

\ 
I 

I 

Glovebox subsystem and 
SPARC BriteLite Laptop 

SOUTHEAST 
TEL 407 /2 4 2-0034 
FAX 407 /242-0706 

Fantastic Price and Service. 
Parity offers you powerful solutions and 

maximum system flexibility. You get fast 

and easy upgrades, fantastic service, 

unequalled warranties, and the most 

cost-effective product line around! 

Quick Delivery. 

12 device 
Tower subsystem 

For more information on how you 

can be up and running with 

solutions for your UNIX environment, 

call Parity Systems today at 

401/371-1000. 

EASTERN 
TEL 216/836-0247 
FAX 216/836-4978 

A ll p rodu ct names are tradem arks of thei r respective companies. 
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Multi,Tech's New Data & Fax Modem for Laptop PCs 

When you're in your office, you want power and 
performance from your modem. So why settle for less 
when you're on the road? 

With the MultiModem/t, smaller ~ better. 
Until now, "pocket modem" usually meant small size, with 
small features, less LEDs and poor flexibility. But with the 
new MultiModem/t, you get a state-of-the-art modem, 
with data speeds up to 14,400 bps (up to 56,000 bps 
compressed), and send & receive fax capability at 9600 or 
4800 bps. You also get twelve LEDs and a speaker, so 
you'll know what's going on. 

The MultiModem/t runs on either AC or battery 
power, so you can transfer files and send or receive faxes 
at the office, from home, or on the road. You also get 
remote configuration, UNIX® support and "flash PROM" 
updating from our BBS. 

Trademarks: MultiModem, MultiExpress, Multilech: Multi:f ech Systems, Inc.; UNIX: 
UNIX System Laboratories, Inc.; Apple, Power Book: Apple Computer Corp. 

Copynght © 1992 by Multi-Tech Systems, Inc. 

All This, and Free Software Too! 
We include everything you need to hit the road running, 
including our MultiExpressrM data and fax 
communications software. And if you're an Apple® 
PowerBook® user, we've got a version for you, too. 

For more information, please call us at 1-800-328-9717. 

MultiTech® 
Systems 

The right answer every time. 

MultiTech Systems, Inc., 2205 Woodale Drive 
Mounds View, Minnesota 55112 U.S.A. 
(612) 785-3500, (800) 328-9717, U.S. FAX (612) 785-9874 
International Telex 4998372, International FAX (612) 331-3180 
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