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EDITORIAL � Fred Langa 

PROJECT NOTIFY �
Out of the California 
earthquake, a plan to 
use laptop computers 
to assist in disaster 
communications 

D
id you try to telephone into or 
out of California after last 
fall’s earthquake? Or into or 
out of North Carolina after 

Hurricane Hugo? It wasn’t easy. In both 
cases , lack of adequate communications 
slowed emergency serv ices , di srupted 
lives, and , in the days that followed , hin›
dered the business of recovery. 

The problem wasn’t the telephone sys›
tems themselves. In fact, in both in›
stances , the telephone systems came 
through remarkably well. Instead, the 
systems simply bogged down from the 
incredible volume of calls. 

To those of us inside the quake area 
(the BYTE senior staff was in Palo Alto 
that day), the inability to ca ll out was 
frustrating. To fa milies and friends out›
side the quake area who saw the televised 
images of fire and destruction and had no 
idea what was happening to loved ones, 
the inability to communicate was fright›
ening, even painful. 

Laptops to the Rescue �
The voice circuits bogged down, but �
some data circuits-especially the dedi›�
cated lines serving packet-switching sys›�
tems, such as Tymnet-remained rela›�
tively open. Heather Barbara Clifford 
and Stephen T. Satchell discovered this 
when they began to use BIX as an infor›
mal message center for those cut off by 
the quake . 

Here’s how it worked: Using battery›
powered laptop computers, people in the 
San Francisco area would call BIX on a 
packet-switching service’s local dedi-

BYTE � JANUARY 1990 

cated data line . Once connected to BIX, 
they’d send Heather E-mail containing 
the names and telephone numbers of 
family members who needed to be con›
tacted , plus a brief message. Heather and 
Stephen (living outside the quake area) 
then used their normal voice telephones 
to relay the messages . 

Volunteering their time and telephones 
in this fashion , Heather and Stephen 
("bjc" and "ssatchell" on BIX) helped 
people from as far away as Argentina 
stay in touch with family and friends in 
the Bay Area. 

Besides performing a much-needed 
humanitarian service, Heather and Ste›
phen also realized that they were onto 
something: an idea that could be useful 
during any disaster, anywhere there were 
laptop computers , dedicated data lines , 
and volunteers . Thus , "Project Notify" 
was born. 

Project Notify 
The purpose of Project Notify is to pro›
vide supplementary communications 
channels for private citizens in areas hit 
by certain disasters of natural or human 
origin. 

Using the dedicated, nonvoice data 
lines managed by Tymnet, Telenet, and 
similar carriers, Project Notify’s volun›
teers can help shift personal traffic 
(e .g., messages of reassurance from peo›
ple in affected areas to friends and fam›
ily in other parts of the country) away 
from voice lines and the ham-radio net›
work, leaving those media freer for use 
by emergency-aid agencies and other 
authorities. 

Project Notify already has been incor›
porated as a not-for-profit business and 
has started work in a number of areas, in›
cluding the following: 

� researching ways to use existing 
and emerging commercially 
available computer technology 

� working with network and 
information-service vendors to 

establish communications channels 
� organizing volunteers with 

computers , particularly battery›
powered laptops and systems with 
power sources other than the 
electrical-power utilities 

� working with emergency services 
and other organizations to draw up 
plans for coordination and 
cooperation during disasters 

� developing software for the central 
message database and to automate 
telecommunications access for 
volunteers 

� developing and distributing 
procedural manuals and field kits 
for volunteers 

� producing educational materials 
for schools, TV , and newspapers 
to promote Project Notify and 
encourage the public to use its 
services (concentrating on explaining 
why blindly calling into a disaster 
area is ineffective and even harmful) 

� coordinating with the American 
Red Cross , the Salvation Army, 
the United Way, the American Radio 
Relay League, the Federal 
Emergency Management Agency, and 
numerous other organizations 
involved in disaster relief 

Heather and Stephen are trying to do 
something very worthwhile here, and I 
hope that they succeed. Right now , they 
need volunteers and tax-deductible dona›
tions. If you would like to be a part of 
Project Notify, please write, calJ, or 
send E-mail to : 

Project Notify 
P.O. Box 8656 
Incline Village, NV 89450 
BIX mail : "ssatchell," "bjc" 
MCI: 229-0559, 309-7841 
CompuServe: 70007 ,3351 

-FredLanga 
Editor in Chief 

(BIX name ''flanga ") 
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MICROBYTES �

Staff-written highlights ofdevelopments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTEWEEK reports 

POSIX to Reach Beyond Unix to Other Systems NANOBYTES 
I 

As we were leaving the 1980s, it 
seemed a day didn't go by without 
someone announcing an Extended 
Industry Standard Architecture 
machine. The decade in which 
personal computers had become 
commodity items ended with 
manufacturers rushing toward high­
end, high-ticket systems. Compaq, 
formed seven years earlier by a few 
Texans whose other business 
alternative was starting a Mexican 
restaurant, announced two 80486­
based EISA machines that run in 
the neighborhood of $20,000. 

One company that did not an­
nounce an EISA system is Epson, 
even though it was one of the nine 
companies that helped develop the 
EISA bus. Epson will "wait and 
see" if there's a big demand for 
computers based on the new 32-bit 
bus. "Our customers don't expect 
us to be at the forefront of technol­
ogy," said Epson's vice president 
of marketing, Steve Lapinski. 

NCR (Dayton, OH) declared itself 
to be a Micro Channel house. The 
company introduced an 80486­
based MCA system, featuring a 
high-speed bus-mastering SCSI 
disk drive controller, and said that 
this year it would come out with 
MCA systems ranging from the 
low end up to workstations and 
servers. 

AT&T and Unix International 
started shipping the new Unix 
System V release 4 to developers. 
One of the most notable features of 
the new operating system is its 
support for three graphical inter­
faces: the X Window System, XU/ 
NeWS, and Open Look. Unix V.4 
incorporates features from several 
flavors of Unix, including Sun's 
SunOS, Microsoft's Xenix , and 
BSD 4.2 and 4.3. Some of the 
companies that have said that they 
will adopt the new version are 
Motorola, Lotus, NEC, Toshiba, 
Dell, Commodore, and Fujitsu. 

Amajor force in guiding Unix 
computer vendors and applica­

tions developers toward operating­
system standards has been the IEEE's 
POSIX committees. POSIX basically 
consists of a set of standards designed 
to ensure the portability of software 
applications among various implemen­
tations of Unix. 

But the POSIX standards will go 
well beyond the Unix operating 
system, according to Digital 
Equipment's Jim Isaak, one of the 
POSIX committee chairpersons. The 
Washington, D.C., based IEEE has set 
up working groups that are ironing out 
standards for networking, security, 
real-time operating systems, admin­
istration, and other aspects of a 
complete computer system. Isaak says 
it is likely that other operating systems 
will eventually conform to POSIX 
standards. 

DEC, Hewlett-Packard, and 
Unisys, for instance, are in the process 
of standardizing their proprietary 
operating systems on POSIX. Isaak 
says that Microsoft has been very 
active in POSIX committees and could 
conceivably adapt OS/2 to conform to 
POSIX. But since one of the basic 
assumptions of the standard is a 
multitasking operating system, single­
tasking systems such as MS-DOS or 
the Macintosh Finder could not 

Proposed Interface Could Take the Pain 
out of Connecting Peripherals 

conform to POSIX (even Apple's 
System 7.0 could not conform, since it 
will not include shared memory and 
preemptive task scheduling). 

While POSIX might be the best 
hope for consistent software standards, 
little of the work is complete. Thirteen 
committees are at work on different 
standards; the only proposal com­
pleted is the System Services and C 
Language Binding standard, which 
defines the operating-system interface 
and file structure. Virtually all Unixes 
on the market today claim to conform 
to this standard, and U.S. government 
procurement contracts require that 
Unix systems conform to it. 

The next to be completed, accord­
ing to Isaak, will be the Shells and 
Utilities standard, expected in March. 
The Real-Time Extensions standard 
will follow in about a year, he says. 

But POSIX is no panacea promis­
ing a single harmonious standard. 
"There will always be incompatibil­
ity," Isaak says. "It's the difference 
between specification and implemen­
tation." And POSIX ensures compati­
bility only at the source code level. 
Binary incompatibility will always 
exist among different hardware 
platforms. However, the closer all 
systems come to conforming to 
POSIX , the better the environment 
will be for software developers. 

H ooking up a personal computer to 
a "standard" peripheral like a 

hard disk, CD-ROM, or optical disk 
drive is a common task that can be an 
exercise in frustration for some 
computer users. That's because there's 
no truly standard way for different 
kinds of drives to communicate with 
standard personal computers. Even the 
so-called SCSI standard isn' t always 
standard; each manufacturer essen­
tially does its own thing. 

Realizing that the problem will 
only get worse when Extended 
Industry Standard Architecture (EISA) 

bus personal computers start appearing 
this year, a group of six peripherals 
manufacturers has united to define a 
standard interface for connecting 
peripheral controllers to personal 
computers. The Common Access 
Method (CAM) committee consists of 
hard disk drive makers Maxtor, 
Seagate, and Quantum, as well as hard 
disk drive controller makers Western 
Digital , Adaptec, and Distributed 
Processing Technology. 

The CAM group's proposed 
interface, called EATA (for Enhanced 

continued 
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Intel (Hillsboro, OR) announced a 
version of Unix for its processors 
that takes advantage of the Appli­
cations Binary Interface codevel­
oped by Intel and AT&T and 
incorporated into the latest Unix. 
Intel's Unix System V/386 release 
3.2 is ready now, and release 4.0 
should ship during this quarter, the 
chip maker said. That version will 
incorporate the functionality of 
Unix V.4, as well as support X 
Window and TCP/IP. 

The Software Publishers Associa­
tion (Washington, DC) reports that 
U.S. software houses are doing 
enormously well in certain 
overseas markets. The SPA polled 
20 companies for their interna­
tional sales figures, including 
Microsoft, Lotus, WordPerfect, 
Borland, Computer Associates, 
Software Publishing, and Claris. 
According to the SPA's figures, 
the 20 companies sold $308 
million worth of software in 
Europe and Australia during the 
first half of 1989. Most of the 
activity was in England and Ireland 
(rl7 million). The fastest growing 
market for American software was 
Iberia. Total sales were lowest in 
Italy ($10 million). 

Borland has handed over its Turbo 
Basic programming environment to 
the man who developed it, Robert 
Za\e. Zale in turn reached a deal 
with Spectra Software (Sunny­
vale, CA) whereby Spectra will 
publish future versions, including 
the new 2.0, under the name of 
Power Basic. 

IXI Limited (Cambridge, UK) has 
brought its X.desktop to OSF/ 
Motif. Earlier versions of the 
graphical file manager were built 
on top of the X Window System. 
X.desktop gives you an iconic 
representation of files, directories, 
and programs on a Unix-based 
computer or network. As an 
alternative to a Unix shell com­
mand line or just a menu, 
X.desktop lets you run programs 
and manage files by manipulating 
icons. IXI says that IBM is 
evaluating the product for its AIX 
line (which is rumored to be 
coming this quarter). 

AT Attachment) , was developed by 
DPT and is supposed to give peripher­
als makers a growth path to higher­
performance EISA systems while 
maintaining backward compatibility 
with existing software (i.e., both 
applications and operating systems) 
and the hardware. 

CAM wants the industry to stan­
dardize on one method for attaching 
SCSI host adapters and other disk 
drive controllers to both AT-bus and 
EISA-bus systems. This would 
eliminate the need for different device 
drivers for each operating-system/ 
controller combination. As conceived 
by the CAM committee, a controller 
using the EATA interface would work 
with SCSI, ESDI, ST506, and all other 
peripheral interfaces. 

In designing the interface, the 
CAM group is using a layered 
approach to standardization. At its 
highest level, the common access 
method consists of specific library 
calls for different operating systems. 
The lowest layer (the actual hardware 
interface) is where EATA comes in . 

EATA is actually an extension of the 
Western Digital WD1003 controller 
interface, a commonly used hard disk 
drive controller interface. 

The CAM committee is proposing 
two compatible versions of EATA­
one for the AT bus and one for the 
EISA bus. Even though the EATA 
specification is designed to eliminate 
special device drivers, it won't prevent 
manufacturers from writing their own 
special high-performance device 
drivers. The key point is that a device 
driver won't be required for the 
peripheral to work with the computer. 

Although the main focus of the 
EATA standard is on hard disk drives, 
EATA adapters will also need to 
communicate with nondisk devices, 
such as tape backup drives or CD­
ROM readers. EATA will allow this 
by "passing through" SCSI commands 
directly to nondisk devices . 

For copies of the proposed EATA 
standard , contact Distributed Process­
ing Technology, 132 Candace Dr. , 
P.O. Box 1864, Maitland , FL 32751, 
(407) 830-5522. 

Intel, Alliant Develop Specifications to 
Boost Parallel Applications for RISC Processor 

I ntel and Alliant Computer Systems 
are developing specifications and 

products that they hope will boost 
parallel computing applications for 
Intel's 80860 processor. They hope 
that their new Parallel Architecture 
Extended (PAX) specifications will 
allow shrink-wrapped programs to run 
unmodified on computers ranging 
from single-processor desktops to 
multiprocessing supercomputers. 

PAX is a set of rules and software 
extensions to the existing binary 
interface of the 80860 chip. Intel says 
that compliant applications will be 
able to take advantage of an arbitrary 
number of 80860 processors to spread 
their work around and thus improve 
performance. 

PAX is designed to facilitate loop­
level, or "medium-grained," parallel­
ism , in which multiple processors 
execute loop iterations of a single 
problem by passing variables and 
semaphores through a shared memory 
space. This is different from course­
grained or program-level parallelism, 
in which each processor addresses its 
own private memory, requiring source 
programs to be structured into separate 
tasks or threads. 

The two companies plan to specify 
conventions ranging from the high­
level application programmer interface 
(API) to the binary interface (ABI) of 
the 80860. The heart of the standard 
will be a set of new compilers and 
libraries licensed by Alliant to Intel. 
Alliant will port its parallelizing C and 
FORTRAN compilers to the 80860 
and develop libraries of scalar and 
vector math functions for use by PAX 
programs. 

Alliant's PAX-compliant compil­
ers will take advantage of the 80860's 
instruction-level or fine-grained 
parallelism. The 80860 permits 
integer, floating-point add , and 
floating-point multiply functions to 
occur simultaneously through three 
separate ALUs built into the chip. The 
compiler must divide and synchronize 
instructions between the ALUs. 

Alliant plans to use 80860s in 
future generations of its supercomput­
ers, while Intel will incorporate new 
PAX standards into the 80860 binary 
interface. The first available PAX­
compatible product, under develop­
ment now by Intel and other compa­
nies, will be a multiprocessor version 

continued 
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The NeXT cube, which Steve Jobs 
calls the computer of the 1990s, is 
getting some support from main­
stream software companies, which 
is what the machine will need to 
make it through the 1990s. In­
formix, WordPerfect, Aldus, and 
Lotus have all said that they will 
bring programs to the NeXT 
system. SouthWind Software 
(Wichita, KS) claims to already 
have a spreadsheet for the NeXT; 
Tactician Plus ($425) can read 
Lotus 1-2-3 files using a translation 
utility. So it looks like the cube will 
have not one, but three, spreadsheet 
packages. Jobs says that the 
question corporate computer users 
ask him most often about the NeXT 
machine is, "Where's your spread­
sheet?" 

Meanwhile, NeXT (Palo Alto, CA) 
came out with a "network user" 
model of the cube that comes with 
a 40-megabyte hard disk drive but 
without the standard 256-megabyte 
optical disk drive. The hard disk is 
meant to be used for swapping 
applications out of RAM rather 
than temporarily storing them on 
the slower optical drive; it's not de­
signed for storing files perma­
nently. In one of the better upgrade 
policies of the century, NeXT says 
that people who bought one of the 
optical-only cubes can get the hard 
disk drive for free. With this new 
configuration, "NeXT now has the 
equivalent of a 'diskless' worksta­
tion, allowing it to compete more 
readily with Sun, Apollo, etc.," said 
Bruce Webster, author of The NeXT 
Boo.k (Addison-Wesley) and former 
BYTE columnist. According to 
Webster, the network model is 
faster than true diskless worksta­
tions because it swaps files locally 
rather than over the network. 

Bellcore (Livingston, NJ) is testing 
an E-mail system among elderly 
citizens in Miami. Response to the 
prototype Plain Old Mail Service 
has been quite favorable, a spokes­
person said. The participants in the 
experiment, none of whom had 
used computers before, have 
organized social events and put 
together a cookbook using the E­
mail system. Each user gets a 
terminal and a dot-matrix printer. 

of the new Unix System V release 4. 
The advantage of PAX, Intel and 

Alliant say, will be its effect on the 
growth of parallel computing. With a 
standard ABI that accommodates 
varying hardware configurations, 

developing programs that use parallel­
ism should be faster, easier, and less 
expensive. That, in turn, should boost 
both the number of available applica­
tions and the hardware platforms on 
which to run them. 

Microsoft, IBM Define Their Intentions for 
Windows, New Editions of OS/2 

F or weeks there were headlines 
about "user confusion" over 

Windows and OS/2, stories about IBM 
developing its own Windows kind of 
program for DOS, analyses and 
commentaries that Microsoft was now 
pushing Windows because "OS/2 is a 
dog," and gossip about a "falling-out" 
between the two companies. Micro­
soft chairman Bill Gates and manager 
of IBM's Personal Systems division 
Jim Cannavino called a press confer­
ence at Comdex to state some of their 
intentions regarding those two 
operating environments. 

Gates made several announcements 
and promises. The 32-bit version of 
OS/2 designed to exploit the 80386 
and 80486 processors will be in 
developers' hands by now and 
available to users sometime this year. 
OS/2 2.0, as it's likely to be called, 
will include demand paging, 32-bit 
linear addressing, and capability to run 
multiple DOS applications concur­
rently ; it will do a few things the 16­
bit implementation never will , such as 
symmetrical multiprocessing and 
support of object-oriented modules, 
Gates said. Besides the 80386 or 
80486 CPU, this luxury edition of 
OS/2 will need 4 megabytes of RAM 
to run , he said. 

OS/2 1.2, then , will be the "low­
end" OS/2, the one for people using an 
AT-type machine with 3 megabytes of 
RAM. Gates said that they will 
eventually get the memory require­
ment down to 2 megabytes, but he 
didn't say how. They've already 
reduced the RAM needed to run 
version 1.2, partially by making the 

DOS compatibility box "swappable," 
which means its 512K bytes of 
reserved space can be liberated when 
DOS applications aren't running. 

As for Windows, it will be posi­
tioned as the entry-level environment 
for IBM systems with less than 2 
megabytes of RAM, Cannavino said. 
He also pointed out a few things that 
Windows will not be: It won't be a 
server platform, he said, and it will 
never have the features found in OS/2, 
such as distributed processing, a 32-bit 
flat memory model, multiple threads, 
and long filenames. 

Both companies said that by the 
middle of this year, they'll bring out 
new graphical applications, first for 
OS/2's Presentation Manager and then, 
if at all, for Windows. Some people at 
Comdex speculated that this primary 
emphasis on OS/2 was evidence that 
Gates had been taken to the woodshed 
and told to stop monkeying with 
Windows. 

As for "PM Lite," the junior 
version of PM for DOS that IBM was 
considering, that would appear to be 
stalled in the "technical feasibility" 
stage. This graphical interface would 
have run on extended DOS and 
possibly competed with Windows 
(although IBM hasn't had much luck 
with DOS shells; remember 
TopView?). 

IBM and Microsoft have now 
defined their united vision of graphical 
operating environments, and it looks 
sort of like the U.S. economic model: 
There's a lower ciass (Windows 
users), a middle class (OS/2 1.2), and 
an upper class (OS/2 2.0). 

Programming Tool Brings PM Look to DOS �

S o maybe PM Lite will never see 
light of day. One of its likely 

would-be components, though , could 
have an impact of its own on software 
developers. That component is a 
programming tool designed for in-

house use by Cyco, an Atlanta 
company known for its usually 
mispronounced name (it's "seeko," 
not "psycho") and for its AutoMan­
ager program (basically a graphical 

continued 

22 BYTE• JANUARY 1990 









MICRO BYTES 

NANOBYTES 

Motorola's new 96002 floating­
point digital signal processor is 
compatible with its 24-bit multiply, 
fixed-point DSP56001 used in the 
NeXT Computer. The 96002 
supports 32-bit multiplication and 
floating-point operations. The chip 
is targeted primarily at three­
dimensional graphics and image 
processing applications, as well as 
simulation and large-memory ap­
plications. Some of the targeted 
algorithms to be supported by the 
96002 are Phong shading, matrix 
multiplication, and polynomial 
evaluation, Motorola says. The 
96002 will be available in sample 
quantities early this year, the chip 
maker says. 

Newer Technology (Wichita, KS) 
has a new line of memory-expan­
sion kits for IBM PS/2s. The snap­
in modules of 80-ns RAM can add 
from 512K bytes to 16 megabytes 
of memory. 

Interactive Systems (Santa 
Monica, CA) said at Unix Expo 
that it has the first commercial 
operating system based on the new 
Unix System V.4. Interactive's 
486/ix will run on 80386- and 
80486-based computers and will 
use the company's 386/ix Xll 
windowing system. 

Toshiba (Irvine, CA) has released 
the first commercial battery­
powered gas-plasma display. The 
orange-on-black VGA-type screen 
made its debut in Toshiba's 
battery-powered 80386SX-based 
T3100SX. The company says that 
the display, which can show 16 
shades of gray, consumes only 3 to 
10 watts, while similar units need 
as much as 35 watts. The display 
system can also generate the image 
on the built-in screen onto an 
external monitor simultaneously. 

Dell Computer (Austin, TX) 
seems to drop its prices every 
month. This time it's memory prod­
ucts. For example, 512K-byte kits 
dropped by $50 to $150, 1­
megabyte kits fell by $180 to $299, 
a megabyte of static RAM slid by 
$250 to $399, and 4-megabyte 
memory kits now sell for $799 
instead of $1299. 

database for AutoCAD drawings). 
Cyco PM brings a subset of the 

OS/2 Presentation Manager applica­
tion programmer interface to the DOS 
world. This subset, which takes up 
only about 70K bytes of RAM, 
integrates text and graphics into a 
graphical environment with little 
overhead. Cyco used PM to produce 
its latest version of AutoManager 
rather than port the program to 
Microsoft Windows (product manager 
Ronald Van Woensel says he rejects 
Windows because it puts an operating 
system on top of DOS and limits 
applications to 350K bytes). 

Cyco PM is intended to enable 
programmers to develop code for both 
Presentation Manager and DOS 
graphics applications without exten­
sive rewriting. lt's done with some 
interesting tricks, such as treating text 
essentially as low-resolution (80 by 20 
pixels) graphics screens. 

The company hasn't decided if it 
will release Cyco PM as a stand-alone 
product for developers. Van Woensel 
claims that developers who have seen 
it have responded favorably. If Cyco 
does release Cyco PM as a commer­
cial product, it could change things for 
programmers. DOS applications 
developed under Cyco PM don't 
require users to lay out extra dollars 
for a graphical user interface, such as 
Windows. Although products like 
Ventura Publisher (which runs under 
GEM) do include an integrated GUI, 
the important point is that Cyco PM 
applications would look similar to PM 
programs. For users, this would 
eliminate at least some of the PM 
learning curve when (and if) they later 
upgrade to OS/2. But for software 
designers, Cyco PM could provide a 
streamlined way of developing 
applications for both DOS and 
Presentation Manager. 

X Interface Designer Coming to Workstations 

A new user interface management 
system for the X Window System 

will bring to developers interactive 
design capabilities similar to those of 
the NextStep interface, one of the key 
selling points of the NeXT Computer. 
Visual Edge Software (Quebec, 
Canada) says that its UIMX will allow 
developers to design and prototype 
user interfaces running on top of 
Unix-based applications under the X 
Window System, building "X Wid­
gets" such as icons, command buttons, 
windows, sliders, and pop-up menus. 
The program incorporates an ANSI C 
interpreter for linking the designed 
interface to the application. 

Visual Edge says that it has signed 
distribution agreements with Hewlett­
Packard, AT&T, and Control Data to 
put the development tools on their 
hardware. According to HP marketing 
manager Ed Lee, HP will announce a 

version of UIMX for its 68000 and 
RISC-based Unix workstations early 
this year. 

Whereas NextStep is "primarily 
oriented toward end users," UIMX is 
more for software developers, Visual 
Edge president Michael Foody says. 
"You could use it [UIMX] to build the 
NextStep interface." 

One of UIMX's main features is its 
ability to interactively prototype and 
modify the interface while the 
underlying application is running (you 
cannot do that using the NextStep 
environment). This is made possible 
by use of the C interpreter. 

UIMX will support the Open 
Software Foundation's Motif interface 
and AT&T's Open Look interface, 
Visual Edge says. This means that 
developers will be able to use UIMX 
to design interfaces that are compat­
ible with Motif or Open Look. 

Microsensors Closer to Commercial Reality 

0 ne of the most promising 
technologies associated with ICs 

is the microsensor, a miniature 
electronic sensing device made of 
silicon and other organic and inor­
ganic materials. Microsensors could 
revolutionize the way we measure 
physical conditions, from blood 

pressure to the lubricating capacity of 
the oil in your car's engine. 

While microsensors have been 
talked about for several years, 
Teknekron and SRI International have 
formed a new company called 
Teknekron Sensor Development 

continued 
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The Intel® 80287 

Soon after it was introduced in 1980, this math 
co-processor became famous for speeding things up. 

In 286 PCs and workstations it made spread­
sheets calculate noticeably faster. In CAD/ CAM 
environments it delivered screen redraws in afraction 
of the time. And it made scientific, engineering and 
graphics programs zoom along like never before. 

In fact, for any application involving intensive 
floating-point arithmetic calculations,speed and 
productivity were dramatically improved. 

Adecidedly good solution by any measure. 
So good, in fact, that for over eight years it remained 
unchallenged. 
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Traditional suppliers of DOS-based 
applications software aren't 
ignoring the growth of Unix. 
WordPerfect Corp. (Orem, UT) , 
which already makes a Unix 
version of its word processor, says 
that it will upgrade that version to 
be more like WordPerfect 5.0 for 
IBM PCs. It will allow graphics 
mixed with text and supply more 
printer drivers. A release for Xenix 
is scheduled for this quarter. 

Borland (Scotts Valley, CA) 
intends to develop Unix versions 
of its Quattro spreadsheet and 
Sprint word processor using the 
XDOS CAPS computer-aided 
porting tool from Hunter Systems. 
The new versions, slated 01iginally 
to be ready this month, will work 
on Unix systems running Hunter's 
XDOS Transformer Utility. XDOS 
Sprint will sell for $239 and XDOS 
Quattro for $299, Borland said. 

Quickview Systems has filed suit 
against Apple Computer over 
HyperCard, which the plaintiff says 
violates a patent that it holds. 
Quickview has a patent (no. 
4,486,857) for its technology for 
displaying parts of a database. 
Quickview president Paul Heckel 
says he created the software for 
displaying overlapping "cards" in 
his program Zoomracks, which has 
been on the market since 1985. 
"We don't believe we've infringed 
any valid claims,'' an Apple 
spokesperson said. Apple filed suit 
in federal court to have 
Quickview's patents declared 
invalid . 

Nintendo says that it will offer a 
financial-services computer 
network that operates with the 
Nintendo Entertainment System. 
The service will connect the video 
game machines to the existing on­
line financial network operated by 
Fidelity Investments (Boston). The 
financial line will be part of a 
proposed Nintendo Entertainment 
System Network that is slated to 
open this year. The NES Network 
will also offer interactive games 
and information services, the toy 
giant says. We can't wait to play 
Super Mario Brothers Do a 
Leveraged Buyout. 
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(Berkeley, CA) to bring these minus­
cule devices to commercial reality. 

The initial applications of mi­
crosensors will most likely be in 
medicine and automobiles, according 
to the new company's top executive, 
George Turin. Doctors will be able to 
use microsensors to bypass the time­
consuming process of laboratory 
testing of blood or tissue samples, for 
example. Microsensors could also be 
implanted in patients to monitor 
conditions such as insulin levels. 
When certain measured values are 
abnormal , the sensor might be able to 
take corrective action-triggering the 

release of more insulin, for example, 
or sending a small electrical charge to 
the heart to restore normal rhythms. In 
automobiles, microsensors could 
monitor the condition of fluids and 
vital engine components, determining 
when the oil needs changing or parts 
need replacing. 

Microsensors "are essentially 
here,'' Turin says. The research has 
been done, and now the trick is to 
make them affordable. Microsensors 
won't be a success "until they cost a 
few bucks apiece," says Turin, but 
they're likely to start appearing 
commercially in the next few years. 

Sun's Joy Forecasts Good Decade for Hardware 

T his is the decade in which Unix 
will grow like the Blob and at the 

same time do the Invisible Man 
routine. That's sort of the picture 
drawn by Bill Joy, Sun Microsystems' 
vice president of R&D, at Unix Expo 
in New York recently. Joy, who as a 
graduate student helped build AT&T's 
32V Unix for Digital Equipment's 
VAX into what's known as Berkeley 
Unix (a.k.a. BSD), says the operating 
system will be taken for granted in the 
near future. The really interesting 
changes will take place in hardware. 
The era of innovation in operating 
systems is apparently over: "Operating 

systems are not the frontier for the 
1990s,'' Joy said. 

Every desk will be topped with 
systems capable of producing realistic 
sound and video, Joy predicted. The 
world's first affordable 100-million­
instruction-per-second desktop 
computer will run Unix, he said, and it 
will not have a monochrome display, 
an Intel processor, or an AT bus; these 
are as good as dead, in Joy's scenario. 
"It's clear to everyone that RISC is the 
next wave,'' and it's that technology, 
which is used in Sun's SPARCStation, 
that will allow systems to double in 
performance every year, he said. 

New Adapters Reduce Headaches, Genoa Says 

Genoa Systems (San Jose, CA) 
has developed new graphics 

adapters that the company says are the 
first to offer 70-Hz refresh rates in 
standard VGA mode (640 by 480 
pixels) and under. The 70-Hz rate of 
the new Model 6000 series means a 
"more stable," flicker-free display 
with better picture quality, Genoa 
spokesperson Betty Chin says. 

You need a multifrequency 
monitor to see the benefits of 70 Hz. 
"From across the room you can't tell 
the difference between 60 and 70 Hz, 
but if you sit in front of the monitor, 

70 Hz means fewer headaches," Chin 
claims. 

The top-of-the-line adapter is the 
Model 6600 ($549), designed for 
IBM's PS/2 Micro Channel Architec­
ture systems. It offers 1024- by 768­
pixel resolution with 16 colors. 

Genoa also has a new Super VGA 
application-specific IC chip, which 
supports the 70-Hz refresh rate in 
normal VGA mode on multifrequency 
monitors. The chip implements the 
new Video Electronics Standards As­
sociation (VESA) technical standards 
for Super VGA performance. 

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281. 
The BYTE news staff is always interested in hearing about new developments 

that might affect microcomputers, the way they work, or the way people work 
with them. If you know ofa project that could shape the state ofthe art, please 
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. An electronic version ofMicrobytes, offering a 
wider variety ofcomputer-related news on a daily basis, is available on BIX. 
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PROGRAMMABLE 
EDITOR 

• Mouse support 
• Pull-Down Menus 
• Columnar Blocks 
• Compiler Support 
• Regular Expressions 
• Best Multi-Level Undo 
• DOS, XENIX and FlexOS 
• Also VEDIT $69, VEDIT Jr. $29 

FREE Evaluation Copy 
Call 1·800-45-VEDIT 

After VEDIT hit the pages of BYTE 
magazine in 1980 it became the #1 pro­
grammer's editor virtually overnight. In 
January 1982, VEDIT was the first editor 
available for the revolutionary IBM PC. 
Since then , nearly 100,000 programmers, 
engineers and writers have been enthusi­
astic users of VEDIT. 

The new VEDIT PLUS version 3.2 offers 
stunning performance, versatility and 
ease of use. Completely written in assem­
bly language, it's lightning fast and small 
(66K). New features include 1000 level 
undo, columnar blocks, regular expres­
sions, pull-down menus with "hot" keys 
and context sensitive help. You also get 
multiple file editing, windows, unlimited 
keystroke macros, automatic indenting 
and total configurability. 

Source level debugging and easy assign­
ment to keystrokes are just two reasons 
our macro language is the most powerful 
and practical available. The integrated 
compiler support is menu driven, highly 
flexible and ready to use for Microsoft, 
Borland and many other compilers and 
assemblers. 

OnlyVEDIT PLUS lets you edit really large 
files of upto8 million linesand8000chars/ 
line. Installation is easy; VEDIT.EXE is all 
you need - no overlays, no environment 
variables. 

Join the legend. The new VEDIT PLUS is 
the productivity breakthrough you have 
been looking for. $185. 

CompuView �
P. 0. Box 1586, Ann Arbor, Ml 48106 

(313) 996-1299 • Fax (313) 996-1308 

LETTERS �
and Ask BYTE 

Multiuser Mail 
I found your September 1989 Product 
Focus on multiuser operating systems 
("The Multiuser Solution") biased and 
inaccurate. 

First, the benchmarks included func­
tions that networks might be expected to 
perform the least well (biased heavily to­
ward raw file 1/0) and that a multiuser 
operating system (not having the over­
head of the network communications) 
might be expected to perform to greatest 
advantage. 

Second , your cost comparisons are 
skewed. A Novell LAN can cost less per 
workstation than the multiuser operating 
system approach . You can buy a per­
fectly fine AT-compatible workstation 
for $1000 or less-not the $2100 that you 
stated. 

Your price comparison also quoted 
$400 for a network card. Current street 
prices for the SMC ARCnet cards are 
about $130, and the clone ARCnet cards 
cost $70 to $80 each. , 

Perhaps the most outrageous misrep­
resentation was the use for comparison 
purposes of SFT NetWare at $4695, even 
for a three-user system. One would typi­
cally use ELS Level I (around $500) for 
up to four users, or ELS Level II (around 
$900) for up to eight users. Even for the 
20-plus user solution, one would be more 
likely to use Advanced NetWare 2.15, 
which has a street price of around $2000. 

You also talk about 10 and 20 or more 
user systems, when, by the article's own 
admission, not one of the multiuser sys­
tems tested even worked for all tested 
software in any such configuration. A 

WE WANT TO HEAR FROM YOU . Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor, BYTE, 
One Phoenix Mill Lane , Peterborough , 
NH03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 

multiuser system is no bargain at any 
price if it doesn't work. 

As a pioneer of the modern LAN 
(Datapoint introduced my ARC System 
12 years ago), 1 find it offensive that bla­
tant misrepresentations of relative cost 
and performance figures continue to per­
petuate the myth that multiuser shared­
processor systems are either signifi­
cantly less costly or better performing 
under nearly any real-world situation 
than a properly configured LAN. 

Gordon E. Peterson II 
Paris, France 

Your letter brings up a few points that de­
serve clarification. 

We ran these systems both as LAN 
equivalents and as a workgroup of indi­
vidual computers. The line graphs (page 
152) reflect the performance ofthe multi­
user software as a LAN equivalent . 
While it's true that these tests are heavily 
110-based, they were designed to show 
the multiuser operating system's effec­
tiveness as a LAN substitute. Applica­
tions such as AutoCAD redraws use no 
disk 110 and would not be affected by a 
LAN. The repagination and other CPU­
intensive testing that you mentioned were 
done between operating systems-the re­
sults are shown in the bar graphs (page 
153). Including the LANs in this test 
would have been the same as including a 
naked DOS machine. 

A LAN workstation can be had for 
much less than our stated list price of 
$2100. In the same fashion, the multiuser 
hardware can be purchased for a street 
price far below the standard list. As a 
rule, we use name-brand products and 
manufacturer's list pricing for compari­
sons whenever possible. As for using SFT 
NetWare on a small network, clearly that 
would be overkill. The performance 
charts demonstrate that the SFT Net Ware 
overpowered the multiuser network by a 
good margin. Although you would never 
specify the network that way, I priced the 
configuration the way it was tested. ELS 
would certainly have cost less, but it 
would have provided less performance. 

continued 
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Debug, and you'll find kilobytes of 
NULs, never-called run-time modules , 
and inefficient subroutines, such as put­
ting an ASCII character into an 8-bit reg­
ister using two 16-bit stack operations. 

Therefore, we require more and more 
memory and even faster hardware to 
achieve the same performance as in the 
old days, when much software was pure 
assembly code. Is this real progress? 

Herwig Feichtinger 
Petershausen, West Germany 

In reference to Nick Baran 's August Stop 
Bit: Amen! 

Erwin Fix 
Fort Myers, FL 

"First Computer" Debate Continues 
In correcting G. Michael Vose's claim 
that Atanasoff invented the first electron­
ic computer, John William Mauchly Jr. 
resurrects the ENIAC's claim to this title 
(July 1989 Letters). However marvelous 
an accomplishment that early postwar 
machine may have been, the British war­
time vacuum tube machines have a truer 
claim. 

Brian Randell's chapter in A History of 

Computing in the 20th Century (Aca­
demic Press, 1980) tells the story. His 
account makes clear that the Colossus 
machines , of which about 10 were oper­
ating on a 24-hour duty cycle by the end 
of the war, were like the ENIAC in being 
plug-programmable only, not stored­
program, universal machines in the 
modern sense. 

The fact that those of us who worked 
with the Colossus range were inhibited 
until the 1970s by wartime secrecy from 
mentioning their existence explains the 
widespread persistence, especially in the 
U.S., of the false belief that the ENIAC 
was the first electronic computer. 

Donald Michie 
Chief Scientist 

The Turing Institute 
Glasgow, Scotland 

Write Protection, Revisited 
In your September 1989 issue, you pro­
vided a procedure to hard-wire a write-

protect switch for a hard disk drive . The 
concept is correct , but you neglected to 
mention three associated problems. 

The first and most obvious problem is 
the very real danger of voiding the war­
ranty on both the controller and the disk 
drive. 

The second problem is noise . Modify­
ing the controller cable might allow stray 
signals to enter the cable, thus affecting 
the reliability of the data. 

The third problem is electromagnetic 
emissions. Every computer and periph­
eral has been designed and tested to pre­
vent the release of RF energy. Modifying 
the controller cable will alter the design 
specifications and, in all likelihood, will 
allow RF energy to escape. 

If the author of the letter, Louis Robi­
chaud, really requires write protection, 
he might want to try a software package 
that I have used, Vfeature Deluxe, from 
Golden Bow. It lets you partition a disk in 
such a manner that you have to "mount" 
the disk before you can access it. You can 
also specify a password, thus providing a 
second level of access control. If the 
drive has not been "mounted," then for 
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frequent. 
flyers. 
If a portable computer has improved the 
wayyou do business away from the office, 
think what a portable modem can do for 
you. With it, you 'll be able to send and 
receive data, and even faxes , anytime 
you want. In or out of the office. 

The WorldPort familygives you a choice of 
four portable modems, including an MNP® 
error-correcting modem and an electronic 
fax/data modem. 

Each is no more than 8 ounces and can fit 
in a shirt pocket. They're small but tough 

and capable, built for the rigors of business 
on the road. 

They connect to practically any telephone, 
public or private, via standard RJ-11 jacks or 
an optional acoustic coupler. They adhere to 
Bell and CCITT standards world-wide so you 
can connect to other modems (or fax ma­
chines) almost anywhere. They're powered 
by a single 9-volt battery or through an AC 
outlet, whichever is more convenient. And, 
they're easilyshared as external peripherals 
among co-workers. 

The WorldPort family of modems. They're 
built for travel, whether it's to extreme envi­
ronments, to exotic locations or just down 
the hall. 

Call us todayfor the dealer nearest you: 

800-541-0345. 
(In New York, 516-261-0423.) 

• • • • • • Touchbase Systems, Inc . ......··r• • •• • •••••:••. 160 Laurel Avenue: .:·::••:::=! Northport,NY11768 
••••• :·.·:· (516) 261-0423 

• • • • • """" • Fax (516) 754-3491 

MNP is a registe red trademark of Microcom, Inc. WORLDPORT and TOUCH BASE SYSTEr-.·tS are trademarks o fTo uchbase Systems, Inc. © 1989 To uchbase S}'Stems, Inc. 
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all intents and purposes, it does not exist 
to the operating system. 

Modifications such as what you sug­
gested are obvious deviations from the 
manufacturer's specifications, and-if 
there is a problem-Robichaud will prob­
ably have trouble getting warranty ser­
vice. The stiff fines that could be im­
posed by the FCC are also something to 
consider. 

Richard Levey 
Elmont, NY 

My cable modification was carefully con­
cocted so that there would be no modifi­
cations to either the disk drive controller 
or the drive itselfand so that the modifi­
cation would be easily reversible. Your 
point concerning noise may be a valid 
one, but not for corruption of the data. 
The cable modification was done only on 
the control cable. The data cable on a 
modified frequency modulation (MFM) 
drive is separate. Any noise entering 
through the cable split would affect the 

T he new microtypc space-saver keyboard saves an amazing 60%of 
the desk space used by equivalent standard keyboards. Without loss of' 
functionality or ability to touch type! 

microtype is idea l f'or CAD 
systems, poin t-o f-sa le, mobile or 
im bedded appli cations or anywhere the 
keyboard must compete f'or valuable 
desk or counter space. 

Space issaved by compress ing rows 
(not columns) and eliminating wide 
borders. Re-arra nging and elevating the 
fu nction key clu sters also saves space 
11·hile improving accessibil ity with 
reduced eyescan and head movement. 
Keys have full travel with a light tactilly 
responsive touch. All standard features 
such as auto- repeat,caps, mun and scroll 
lock are included on the microtype. 

Th e microtype works with most 
PC, XT, AT and 386 IBM compatibles . 
IBM PS/2's requi re an adapte r. 

Actual size J0.75"x 6.0'.' · Ful l One 
Year Warra nty. · Guarantee-Full 
Refund if Retumed in 15 Days! · OEM 's 
and Vo lume Purchases - Call l'or 
special term s. 
Ord er Toll Free 800 -782-7177 ur l'AX 
703-435 -1837 Hours Mon.- l'ri . Sa m·fi pm CST 
Ship ment within 72 hours. 

ClCl [II] 
Microlype Space-Saver Keyboard $124.:30 
PS/2 Aclap ler ( i i' required) 9.00 
LIPSshipment by ground 6.00 
2nd day air 11.00 Overnight 19.00 

461Carl isle Drive 
Herndon, Virginia 
22070 
703-4:35-9496 

WRITE GATE signal, not the data. I did 
a fair amount of testing with a modified 
cable before printing the response. Con­
sidering the low bandwidth of the signal 
on the affected lines, noise should not be 
an issue. 

On the warranty issue, I checked with 
Western Digital, the manufacturer of the 
most popular MFM controller and a 
number of MFM hard disk drives. The 
company agreed with me that ifthe cable 
is modified as I suggested and the con­
troller and drive are left unmodified, 
there is no reason why the warranty 
should be voided. 

Your last point, concerning RF emis­
sion, is an interesting one. Western Digi­
tal does not specify a maximum length for 
the ribbon cable between the controller 
and the hard disk drive. Indeed, no one 
does. Ribbon cables radiate RF like 
crazy, and there's no reason why the 
WRITE GATE line on a separate cable 
should be any worse. The metal case of 
the computer prevents radiation f ram 
leaking into the air. 

Lastly, several software solutions 
would solve the original problem. None 
of them, including Vfeature Deluxe, can 
be considered "foolproof " Robichaud 
did not specify why he wanted the write 
protection, so I assumed that it was.for 
virus prevention. A clever virus could go 
right out to the controller and do what­
ever damage it wants, regardless of any 
software that you run. Mounted or not, a 
hard disk drive is always in danger from 
a virus. 

As long as the leads are kept short (in a 
shielded cable, if you prefer) and housed 
completely within the PC 's outer case, I 
believe that the modification I suggested 
would neither void any warranties nor 
run the risk ofdata loss.-H. E. 

A Tale of Three Hardcards 
In our office we work with three IBM XT 
80286s. Two of these machines are 
equipped with Intel AboveBoards con­
taining 2 additional megabytes of RAM 
configured as expanded memory. To in­
crease hard disk drive capacity, we added 
a Western Digital 30-megabyte hardcard 
to each machine. Something happened. 

First, the machine without the Above­
Board runs just fine. However, one of the 
other machines simply refuses to recog­
nize the disk on the hardcard. When we 
boot the machine, no drive D is avail­
able . We tested this unit in an IBM AT , 
and we got the same result. The other 
machine works only after a warm boot. 
When we start the machine cold, it does 
not recognize drive D-we must first 

conti11ued 
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It's not every day that someone designs a one­
pound portable PC capable of running MS-DOS 3 3"and 
programs such as Lotus 1-2-3"and WordPerfect'" A por­
table PC that runs up to 100 hours on two AA alkaline 
batteries. A portable PC that gives you the freedom to 
work anytime, anywhere. Without weighing you down. 

We're talking about The Poqet PC " 
And BYTE Magazine recognized th.is revolution­

ary PC for what it is: the size of things to come. Laptops 
will never be the same again. 

For a good look at The Poqet PC, call 1-800­
624-8999, ext. 1590 for the Authorized Dealer nearest 
you. Outside the U.S. and Canada, call 44-753-580018 

THE POQETPC �
A very big computer.� 

Pr oduct names ment ioned hcrd n rnt1y be tradcniark-; .ind/or registered rr.idcmarb of thei r respective 
comp.1nits. © 1989 Poqct Computer Co1p. 
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ASK BYTE 

Hitachi 's CDR-3650 comes complete 
with a SCSI interface and Mac software. 

-H. E. 

Compatible Graphics 
I own an XT with a CGA controller on 
the motherboard. I can’t deactivate the 
graphics controller, but I want to use 
VGA (or EGA, if I have to) . Is it possible 
to add VGA to a CGA system? 

Regis Rampnoux 
Paris, France 

Unfortunately, that's not possible. There 
are address conflicts between the CGA 
and VGA adapters that can't be avoided. 
The good news is that it is possible to con­
figure an EGA card to coexist with your 
on-board CGA. lfthe CGA really can't be 
disabled, then you may have to settle for 
EGA.-S. A. 

Dying Data 
We have suffered data losses on three dif›
ferent computers, with three different 
versions of MS-DOS and different 
BIOSes, and at different times . The phe›
nomena took place on 360K-byte and 
1.2-megabyte disks . 

While executing a DIR A:*.* or simi›
lar command, we got an error message 
concerning disk A. After changing to a 
second disk, we got a directory on the 
screen. But after reading another disk, 
we discovered that the directory dis›
played was the directory of the first disk. 
Often, disks have been wrecked because 
a wrong file allocation table (FAT) got 
written. On each of three machines, this 
happened only once, with no further 
faults . 

Why didn’t the machines detect that 
we had switched disks? Is this a bug in›
side MS-DOS? 

Heinz Oppenlander 
Lau/fen, West Germany 

Boy, that's a good one. MS-DOS detects 
a disk change in one of two ways: On 
most 1.2-megabyte drives, a special sig­
nal indicates a physical disk change. 
When the BIOS sees this signal, it "re­
members" that the disk was swapped and 
rereads the directory and FAT. On other 
1. 2-megabyte disk drives and most 360K­
byte drives, DOS reads the boot sector 
and volume label, compares it to the last 
read, and makes its decision. Usually, a 

combination of these methods works 
fairly well, as long as you don't change 
the disk while files are open. 

1 would have said that it was your copy 
ofDOS, except that you used several ver­
sions. My next guess would have been the 
drive controller and cable, but you used 
different machines. The only thing that 
I can think of is that you didn 't let your 
application close its files before you 
swapped disks. Also, make sure that you 
aren't trying to write to a 360K-byte disk 
in a 1.2-megabyte drive. That doesn't 
work very well. 

it's as if an occult hand had reached 
out and intentionally destroyed your 
data. Not to be an alarmist, but have you 
considered the possibility ofa virus? 

-H. E. 

Hard Disks, Hard Problems 
I recently read "Hard Disk Maintenance 
Software" by L. Brett Glass (August 
1989). I’ve never had any problems with 
my hard disk drive; I never realized that 
such problems were so common. 

I have a "shutdown" program. How do 
I know if it parks the heads on my hard 

continued 

" All I can say about the Gibson 
Research people is that they did their 
homework. SpinRite is what the 
word M.!J,SI was invented for. " 

- R.iclurd Grcbao, BYTE MAGAZINE 

What Goes Wrong With �
Hard Disks ... and Why? �

"SpinRile describes itself as 'a truly 
new generation of hard-disk 
utilities, ' which is a marvel ofunder­
statement! " 

- Stephco M. Leon, MICRO/SYSTEMS 

Over HALF A MIU/ON hard disks have 
shown: Ifyou use SpinRite-every two or 

three months, you 'II never have ANY 
PROBLEMS with your hard disk! 

The low-level format of your hard disk drive is 
probably the last thing you want to think about, let 
alone worry about. But like the foundation of your 
home, you depend upon it every day without ever 
giving it a second thought... until something goes 
wrong. 

Every byte of data stored in your hard disk rests 
upon the drive’s low-level format foundation. 
When that foundation weakens, DOS begins 
reporting errors: 

BOOT FAILURE �
SECTOR NOT FOUND �
BAD SECTOR ERROR �

GENERAL FAILURE READING DRIVE �
ABORT, RETRY, IGNORE �

That’s how your vital data becomes hard to 
recover or lost forever. This problem makes our 
personal computer hard disk drives the least 
reliable components in our computers. 

Today you have two choices: Sil around worrying 
about the safety of your data, backing up the drive 
continually to minimize the extent of the loss 
wizen it occurs... 

Or cure the problem at its source by preventing 
your drive ’s low-level foundation from ever 
weakening •and crumbling. 

SpinRite completely eliminates the problem of 
gradual low-level format deterioration by quickly 
low-level reformatting any DOS hard disk while 
leaving all its data in place ... 

SpinRite II Main Features: 
SplnRlte Is an all-In-one, �

total low-level, format maintenance, �
repair and optimization utility. �

� Nondestructively low-level reformats ANY 
SIZE DOS hard disk drive in minutes with 
full device-driver and DOS 4 compatibility! 
Backup and restore are not required! 

� Fully automatic surface defect 
management utilizing the industry’s most 
extensive worst-case data pattern analysis. 

� "On-the-fly’ instant sector interleave 
optimization establishes the maximum 
possible drive data transfer rate. 

� Recovery and repair of correctable and 
completely uncorrectable (unreadable) 
data with identification, diagnosis and 
repair of every form of data and format 
damage. 

But SplnRlte goes FAR BEYOND THAT! 

� In a matter �of minutes it gives DOS drives a 
completely new, clean, stable and solid 
low-level format WITHOUT requiring a tedious 
backup & restore operation. 

� It detects and eliminates all data-threatening 
hard disk errors (which DOS can't see) long 
before they become data-damaging. 

� �It instantly optimizes and resets the drive’s 
sector interleave, which guarantees maximum 
possible data transfer rates. 

� It locates and isolates all data-threatening 
surface defects. (Two to three times more than 
ANY other surface testing software!) 

SpinRite is offered with a 30-day money-back 
satisfaction guarantee. It is extremely easy to use 
with a simple user-interface, on-line help, on-line 
index and a short 40-page owner’s guide. SpinRite 
is immediately available from: 

Gibson Research Corporation 
22991 La Cadena, Dept-BY 
Laguna Hills, CA 92653 

(714) 830-2200 

Credit card orders, personal checks, COD and 
Dealer orders welcome. Send: $89 plus $3 
shipping and handling. California residents please 
include 6% state sales tax. 
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