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MICROBYTES

Staff-written highlights of developments

in technology and the microcomputer industry

Getting Small: Engineers Put Print Head

on a Chip

If a prototype “‘thermal print head on a
chip” is any indication of things to
come, thermal printers will continue to
get smaller and less expensive. The
CMOS chip, developed by Sony engi-
neers in Japan, provides a density of 180
dots per inch with a dot pitch of 140
micrometers for character printing, and
8 dots per millimeter and a dot pitch of
125 pm for graphics printing. Current
versions of the chip measure less than

% by % inch. Finer lithography will lead
to resolutions as high as 32 dots per
mm, according to Yuji Hayashi, one of
the engineers on the project.

The silicon chip holds heating ele-
ments, power transistors, enable gates,
latches, and shift registers. For graph-
ics printing, it uses 11,448 thin-film
transistors; for character printing, it
uses only 1272 transistors.

Although engineers have for some
time tried to develop thermal print heads
on a chip, they have been stymied by
their inability to integrate heating ele-
ments and drivers on a single chip be-

cause silicon has a high thermal conduc-
tivity, making it impossible for the
silicon substrate to hold the necessary
heat.

With the Sony chip, which has a
quartz substrate, the highest temperature
point on the chip—about 50° C—is at
the center of the heating element. This
ensures that the heating elements do
not adversely affect the driving circuits,
Sony engineers said. The variation be-
tween conventional heating elements and
power transistors is about 15 percent;
with the Sony chip, the variation is only
1 percent to 2 percent.

Designers have also been unable to
reduce the size of power transistors, so
they had to resort to using inefficient
wire bonds between heating elements
and drivers. Sony got around this
obstacle by using superthin-film transis-
tors that resulted in relatively small
drivers.

Sony officials would not comment
on when the chip might be used in an
actual thermal printer.

Apple’s Sculley to Lone Users: “Hang in There”

As the Apple/DEC Computing Center
drew crowds at the Dexpo show in New
York recently, some longtime users of
Apple computers tried to gauge the ef-
fects of the “repositioning” of the per-
sonal computer company. Connectivity
between groups of users is certainly
more readily available, but what about
the single user, who has traditionally
been Apple’s installed base? What are
Apple’s plans for the people who don’t
need to tie into a VAX or who don’t want
to work with a “workgroup™?

**Single users should hang in there,”
Apple CEO John Sculley told Micro-

bytes Daily. *“We introduced two new
processors last year to meet the needs of
our users. This year we are focusing on
the extension of those machines into the
multivendor workplace, which is
important.

*“As has already been said, we are
not going to introduce any new CPUs
this year,” Sculley said, “but that
doesn’t mean Apple has forgotten about
the single user. Far from it. I think that
'89 will bring new products that address
the single user’s needs with the kind of
technology that people have come to ex-
pect from Apple.”

Intel Designs C Compiler for Embedded

Applications

In the midst of the excitement about the
80386 and protected-mode applications,
it’s easy to forget the huge market for
embedded applications, in which micro-

processors are used with code in ROM
to control data or processes. Unlike re-
programmable software applications

A

Nanobytes

* That Dylan guy was right
when he said the times are
a-changin’. And if you need sup-
porting evidence, look at what
IBM executives have been
doing: They've been commenting
on unannounced products. Wil-
liam Lowe, president of the Entry
Systems Division, has been tell-
ing just about everyone that the
company will gradually move its
entire PS/2 line up to the 80386,
will come out with an 80286-
based system in the vague range of
$1300 to $2300, will release PC-
DOS 3.4 sometime this year, and
will deliver a 32-bit version of
0OS/2 next year. A Big Blue vice
president said the company will
roll out as many new systems this
year as it did last year. Bigger
hard disks in smaller packages
were also promised.
® So what's the deal with this
new verbosity at IBM? Several in-
dustry watchers say that IBM
wants to keep its current custom-
ers, and potential customers,
from looking at equipment from
other vendors who might deliv-
er similar goods first. **We’re go-
ing to come out with some new
products sometime, so don’t go
buying them elsewhere, " is how
one observer interpreted IBM’s
pre-announcement announce-
ments.
* Personal computers at DEC
sites aren't news anymore, but the
rate of infiltration could be sur-
prising. According to a survey
taken at a recent DEC exhibi-
tion, 84 percent of the attendees
said they use an IBM PC or
compatible at work; 54 percent
said they use a Macintosh. With
all the recent announcements of
Macs-to-VAX connections, peo-
ple at DEC sites will be able to
use their Macintoshes for more
than graphics and presentations.
* Ashton-Tate chairman Ed
Esber said a future version of
continued
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dBASE for the Mac will be able
to read dBASE programs from
IBM-compatible systems. Esber
conceded that it was maybe a mis-
take not to have implemented

that power in the initial version.

* Tandy and Apple computers
each represent 23 percent of the
models sold through computer
stores (including Tandy computer
stores) last year, according to
figures from the research firm
InfoCorp (Cupertino, CA). The
numbers are based on monthly
sales. The statistics as quoted

say that IBM computers made up
17 percent of sales, and Com-
pags made up 6 percent, followed
by Epson and Leading Edge with
4 percent each, AT&T with 2 per-
cent, and the popular **Other” at
20 percent.

» Addison-Wesley (Reading,
MA) will publish a new volume in
its series on Adobe PostScript.
The new tome, PostScript Lan-
guage Program Design, is aimed
at software developers who need
more information on the me-
chanics of the page-description
language. It will sell for $22.95.
¢ Sharp Electronics (Mahwah,
NJ) knocked $300 off the price of
its PC-4501 laptop computer.
The little unit now sells for $995;
it comes with a supertwist LCD
screen, a 3'4-inch floppy disk
drive, a parallel port, and 256K
bytes of memory.

* Votan (Fremont, CA) has
given voice-recognition capability
to its IBM PC-based TeleCenter
voice-mail system. A new soft-
ware module lets an authorized
caller step through the mail menu
by talking, rather than pushing
phone buttons. Unlike other voice-
mail systems, TeleCenter with
the Voice Entry module lets you
check in from a rotary phone
rather than requiring a push-
button model.

¢ Applied Reasoning (Cam-
bridge, MA) lowered the price of
its PC-Elevator 386 accelerator
for the IBM PC, XT, and AT to
$1795 and added a few things,
most notably the ability to use
more forms of memory, includ-
ing as much as 13 megabytes on
the board (it comes with 1 mega-
byte), motherboard RAM of the
host machine, extended mem-
ory, and expanded memory.

continued
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that you run on a microcomputer, em-
bedded applications must reside in ab-
solute addresses in ROM. Microcon-
trollers are being used in everything
from laser printers to lawn sprinklers
to refrigerators.

To facilitate writing the program
code that controls these embedded
microprocessors, Intel’s Development
Tools Operation (Hillsboro, OR) is
bringing out a new C compiler, the
iC-86 R4.0, which generates pre-
defined machine functions and *“ROM-
able” code, which would normally re-
quire assembly language routines using a
standard compiler. The iC-86 compiler
functions include the ability to set regis-
ter flags and enable or disable inter-
rupts directly, thus avoiding the debug-
ging and maintenance complications
inherent in assembly language.

The use of predefined machine func-

tions reduces the overhead associated
with assembly language and improves
performance, according to Intel spokes-
persons. The iC-86 compiler has a
“locator™ that lets you specify absolute
memory addresses for storing the code
in ROM.

The iC-86 is designed to work with
Intel’s line of in-circuit emulators (ICEs)
to allow full symbolic debugging of the
program to be downloaded into the
microprocessor. An ICE from Intel
costs about $7000 for the 8086/80286
and about $15,000 for the 80386. Al-
though you can use iC-86 with 80286 or
80386, it is designed for use only in
the processor's real mode.

The new compiler is priced at $750
and is currently available with prepro-
duction libraries. Updated libraries
will be shipped at no additional cost in
July, Intel said.

Scoff If You Must, But Ada Is “Doomed to

Success”

Calling Ada “everybody’s six favorite
programming languages,” Hewlett-
Packard’s Larry Rosler told a group of
developers in San Francisco recently that
the language is “doomed to success.”
Rosler, manager of HP’s Computer Lan-
guages Laboratory, said that Ada “is
exactly in the same situation as COBOL
was 25 years ago. Everybody scoffed
at it, but today 85 percent of all code is
COBOL.."” Rosler doesn’t necessarily
claim that Ada is the best programming
language available to developers, but
he did say it will be a “commercial
success.”

The rise of Ada will be largely due
to Department of Defense and other gov-
ernment agency requirements. As
Rosler pointed out, the DoD requires
that Ada be used in all embedded sys-
tems and, more recently, has extended
the Ada mandate to all programming-
related projects, embedded or not. Other
parts of the government are following
suit. Rosler added that, even though
Unix is being pushed as an operating
system standard in government environ-
ments, “if you want Unix to be a suc-
cess, it is inevitable that it will be Unix

with Ada.” Recent reports indicate that
the government currently spends more
than $20 billion a year on program-
ming projects, a figure that does not in-
clude hardware or software purchases.

One thing that will help make Ada a
commercial success, said Rosler, is the
vast number of Ada-trained program-
mers who will filter down from govern-
ment projects to develop commercial
applications. “They [Ada programmers]
will do indirectly what students did to
C," said Rosler. “*For Ada, this will
mean a thrust from above [the govern-
ment] and from underneath
[programmers].”

Even though Ada critics say the lan-
guage is bulky, it has standard tools and
was created with portability in mind,
Rosler said. Ada also offers some of the
object-oriented features that C + +
provides. “With Ada, everything is in
there,” he said, “that is, if you know
how to look.™

C+ + developer Bjarne Stroustrup
agreed with Rosler, saying that *“ Ada
will succeed because it is the only lan-
guage people are willing to throw tens of
billions of dollars at.”

ISDN Demo Works, But Is Demand for It

Here Yet?

Predicting an “ISDN explosion” with-
in the next couple of years, AT&T, Pa-
cific Bell, and Lockheed demonstrated
in California recently some of the

powerful capabilities of Integrated Ser-
vices Digital Network (ISDN) technol-

ogy. (ISDN divides a standard two-

wire telephone line into three digital

channels [B,D, and H] capable of si-

multaneously transmitting voice, data,

and video over a single wire.) “ISDN
continued
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* Extended Systems (Boise,
ID) has a new device that lets four
computers share an HP LaserJet
IT printer. The ShareSpool board
slips into the printer’s extra I/O
slot and talks directly to the
printer backplane. The company
says the $495 device provides
“true simultaneous inputs,’ has
a 256K-byte memory buffer, and
is totally transparent to the
users.

* Sony Microsystems (Palo
Alto, CA), the new arm of the
electronics giant, is seeking de-
velopers to work with its NEWS
workstations, a line of Unix-
based 32-bit computers. Sony is
aiming the systems, which range
in price from $3995 to $19,900, at
CAD and publishing markets.

» Tiara Computer Systems
(Mountain View, CA) has a new
adapter card that links 386-based
personal computers to Ethernet
networks. The $395 LanCard E-
386 fits in a short slot and oper-
ates at 16 MHz with no wait
states.

capability is here today,” said AT&T
spokesperson Jerry Herman, while Pa-
cific Bell's Pat Bergmann added that
“ISDN is where we are migrating our
customers."”

The beauty of ISDN, its proponents
say, is that it will enable personal com-
puter users who now have two or more
phone lines running into their offices—
one for voice phone and one for a
modem—to have a single phone line that
can be used simultaneously for both
voice and data transmission. Instead of a
standard phone and modem, you would
need a phone with a built-in terminal
adapter. Your computer would be con-
nected to the phone, which would, in
turn, be connected to the wall jack. No
other modifications would be needed.
However, your central telephone office
would have to have an ISDN telephone
service switch installed.

Herman emphasized that ISDN will
not be adapted by users or local phone
companies until it is at least as cheap
as today’s methods. “For ISDN to make
any sense, it will have to be less expen-
sive than existing telephone lines,” he
said. Estimates are that ISDN costs are
from 1.5 to 1.6 times that of current
technology. When ISDN benefits reach
a low enough cost, Herman said, we will
see companies aggressively attacking

the potentially multibillion-dollar ISDN
market.

Herman told us that *“there are a ton
of companies, including Apple, working
on ISDN products™ and that we should
begin to see those products within the
next year.

As part of its demonstration, the
companies connected three MS-DOS-
based AT&T PC 6300s and accompa-
nying voice/data phones via standard
phone lines. After establishing voice
communication with users at the other
PCs, Herman sent and received files
(created with Microsoft Word) while
talking on the same phone line. In this
instance, packet-switched data was trav-
eling over one channel while voice
communication went over another.

The PCs were using unmodified
EZLAN communications software. Her-
man added that they had previously
used unmodified versions of Crosstalk to
accomplish the same operations. In a
separate demo, files were transferred
from a Macintosh SE to a Mac II, both
running unmodified MacTerminal soft-
ware. In another demonstration, video
was transmitted at 64K bits per second
over standard phone lines using CLI's
Rembrandt hardware; remote video cam-
eras were connected to telephone lines
and simply dialed up.

GaAs Chip Beats the Clock; Designers Claim at Leést 100 GHz

A gallium-arsenide-based IC, built by
researchers at Stanford University’s Ul-
trafast Electronics Laboratory, is per-
forming at such high levels that its de-
signers say they're having trouble
measuring its speed. So far, they say,
they've determined that the chip is run-
ning at least at 100 gigahertz (GHz), or
100 billion cycles per second, which is
about 10,000 times faster than standard
16-MHz microprocessors.

What's particularly unique about the
chip, said Mark Rodwell, one of its de-
velopers, is that it's based on “very
simple ideas that were conceived in the
early 1960s but that no one ever built.”
Rodwell said that ““the real conceptual
breakthrough for the chip is that we

took old ideas and made the sort of de-
vice that can be developed only with
today's technologies. "

The new circuit is basically a non-
linear transmission line that may eventu-
ally replace the step-recovery diodes
used in today’s high-performance elec-
tronic measuring devices. Rodwell said
the circuit itself consists of a transmis-
sion line that has Shockley diodes at-
tached at regular intervals. Since the di-
odes provide reverse bias, the different
parts of the line have different voltages,
and, as a signal travels down the line,
its “parts” travel at different speeds,
each successively faster.

The chip will be used initially to
generate pulses for driving high-speed

measuring devices that will have a time
resolution comparable to that of a laser-
based system. Such a device would

also be much smaller, less complex, and
less expensive than current measure-
ment systems. Among those devices
might be a diode-sampling oscillo-
scope. (Some of today’s measurement
devices can also get up to 100 GHz;
however, they do so by generating
10-GHz signals that are then mixed to
generate detect signals of much higher
frequency. The new chip will generate
the higher-frequency signals directly.)
These higher-performance measure-
ment devices, said Rodwell, will make
possible the development of ultrahigh-
speed computers.

Scoreboarding Boosts Speed of Forthcoming Intel Processors

Intel (Hillsboro, OR) has resurrected a
relatively old approach to circuit design
in order to boost performance on its
emerging generation of microprocessors.
The on-chip circuitry, called *“register
scoreboarding,” essentially separates
memory reads from the operation that
uses the memory. (Or, in more technical
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terms, scoreboarding decouples the ex-
ternal memory access latency from the
microprocessor’s instruction execu-
tion.) The net result is that the average
access time of the memory subsystem
is lowered, since the microprocessor
does not have to spend so much time
waiting for memory access to be com-

pleted. Because high-performance
MICTOProcessors are executing more in-
structions in fewer cycles, the memory
system gets slowed even more.
According to Intel engineer Glen
Hinton, scoreboarding has provided
average performance increases of from
continued
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10 percent to 50 percent. In large C pro-
grams, for instance, Hinton said per-
formance gains have been about 10 per-
cent; in assembly language programs,
gains have been about 40 percent. Hin-
ton wouldn’t say on which chips Intel
has implemented scoreboarding, but he
did say it wasn’t the 80386. “It can
help performance only with processors
that have wait states,” he explained. “It
[scoreboarding] lets the internal operation
proceed where wait states occur.”
Scoreboarding is simply one tech-
nique that designers can use to offset the

—

bogging down of the system due to
microprocessors operating at a higher
frequency than the external bus pins. A
more common, but more costly, alterna-
tive is the use of an external memory
cache. The basic approach was devel-
oped in the late 1960s as a method of
enabling concurrency on mainframe
computers,

With scoreboarding, the read access
is sent to the external bus controller and
the destination register is marked as
busy whenever a memory read is exe-
cuted. Execution then immediately

continues with the next instruction. The
source and destination registers of the
new instruction are checked; if they are
busy, the instruction is canceled and is
then tried again later. If the registers are
not busy, however, the instruction is
completed.

Hinton said scoreboarding is helpful
only when the system uses independent
instructions that execute concurrently
with the external bus access of the previ-
ous read access. With dependent in-
structions, execution is delayed until
memory reads are complete.

Lotus’s Manzi Warns CD-ROM Developers: Don’t Promise Too Much

Sometimes stating the obvious is a

good place to start, Jim Manzi, president
of Lotus Development (Cambridge,
MA), did just that when he told an audi-
ence at Microsoft’'s CD-ROM confer-
ence in Seattle that “‘customers won't
buy what they can’t use."”

Mangzi said the personal computer
industry has a history of “‘overpromising
and underdelivering,” and he urged
developers not to make this mistake with
CD-ROM. Manzi warned against what
he termed the technological arrogance

that afflicted the mainframe and mini-
computer industry 5 to 10 years ago. He
suggested that sometimes the best re-
search and technological advancements
come from an unexpected source: lis-
tening to customers,

Packing large amounts of raw data
on a disk is not the ultimate objective of
CD-ROM, he said. ““There’s more to it
than loading data and producing a ge-
neric lookup engine." People are look-
ing for ways to transform raw data into
useful information; according to

Manzi, this is the promise of CD-ROM.
*Customers don't care about the un-
derlying technology. They just want use-
ful information™ and want to spend less
time in front of their computers, he said.

*“Our industry will be truly successful
when it frees customers from their com-
puters to spend more time thinking
creatively.”

One of the potential benefits of CD-
ROM, according to Manzi, is *freeing
customers from information middle-

continued

With Mapinfo, More Ways
Than Ever To Map Your Data

Pin Map. Automatically use your existing
database (from dBASE Ill or others)
with street maps that we can supply
Maps from over 300 U.S. cities and
towns contain all addresses, accurate to
the correct block and side of the
street. Type any address and Mapinfo
will find it for you. Call to the screen
your complete record.

Thematic. Use our boundaries (state
or county) or draw your own (sales
regions, efection districts, etc.). Create
a database for the region (population,
average income, etc.) Color code
boundaries or entire regions based on etc.
parameters you define.

Presentation. Use powerful graphics
commands to add your own titles,
legends and text. Create amows,
windows or callouts. Tum on or off labels
of points, streets, bridges, regions,

Bt o

Visual Database. Draw anything from
a fioor plan to aircraft design. Store data
on any point or region. Create multiple

layers to add flexibility to your display.

And that's just a sample. If you need to map your data, Mapinfo can do it for as little as $750. IBM PC or
100% compatibles, with 640K memory, a hard disk drive, and graphics capability.
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To order, call 1-800-FASTMAR In New York State, call 1-518-274-8673 (Telex 371-5584).
Mapinfo Corp., 200 Broadway, Troy, NY 12180

OBASE Il is & trademark o Ashton-Tate. IBM and IBM PC are trademarks of Intemational Business Machines Corp.
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If you've got better things to do than debug pages and

pages of code, you need ASYST It's the programming
environment developed specifically for scientific and

engineering applications.

ASYST simplifies data analysis and graphic display.
and integrates them with data acquisition. Using
ASYST, you can replace pages of low-level code with a
few specialized commands. And it's easy to tailor to
vour changing applications. ASYST ‘s simple
configuration menus and our technical support will
get you up and running quickly—and keep you there.

Call and discuss your application with one of our
technical specialists. Or request more information.

Just make the next line of code you enter
1-800-348-0033 . 1t"ll put you on-line with ASYST,
the scientific way o program.

Features:

& Analog-to-Digital, Digital-to-Analog, and Digital 'O Support
8 GPIB/IEEE-488 Interface

B RS-232 Interface

| Sophisticated Analysis and Graphics

System requires IBM PC, X'T, AT, or 100% compatible.

SOFTWARE TECHNOLOGIES, iNC

100 Corporate Woods

Rochester, NY 14623
1-800-348-0033 (or 716-272-0070)

System Developers: Ask about our new ASYST Run-time License.
ASYST is atrademark of Asyst Software Technologies, Inc.

1BM, IBM PC. IBM PC/XTand IBM PC/AT are registered trademarks
of International Business Machines Corporation
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DUNNET: YOUR
STOCK-TO-CASH INTERFACE

Mass stor?c is a useful computer facility; but when applied to computers and electronic equipment in a sales context, it means
capital tied up, instead of working for you.

Dunnet has the answer. As one of Europe’s largest importers and distributors of electronic goods, we have both the financial strength

and the market outlets to reduce manufacturer's stock problems.

Our purchasing power enables us to buy up job-lots at highly competitive prices. Large quantities, not just of computers and
computer products, but also consumer electronics such as telephones and facsimile machines.

If your working capital is locked-up in the warehouse, let us act as your stock-to-cash interface. Whatever the volume, and regardless
of brand name, we are in the market to buy. And, furthermore, we will agree the distribution areas of your products in advance.

This will ensure that your pre-existing marketing strategies are not undermined.

Dunnet’s Icadership in electronics mass purchasing and distribution in Europe,
built up over the past 20 years, is a clear indication
of our professional ability. Put it to work for you.

Dunnet International Trading bv.

Kipstraat 16, 3011 RT Rotterdam. The Netherlands.

Tel 31104008100, Telex: 23496 krali. Fax: 3110-§128073

J). Bergman

/2”"/;’(};6{11! Manager
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men and the charges of on-line ser-
vices.” CD-ROM products will some-
day be updated frequently enough that
users will be able to spend less time
using on-line services, he said.

Manzi predicted big times ahead for
the CD-ROM industry, saying that in §
years the medium will be indispensable

in government, business, and education.

After the medium becomes essential to

those markets, CD-ROM-related sales
will account for 10 percent of revenues
at software companies (up from 1 per-
cent now), he predicted. We trust he
wasn't overpredicting.

Toshiba Designs Graphics Processor for Fast 3-D Drawing

Companies that have been considered
the leaders in the graphics processing
market—like Intel and Texas Instru-
ments, with their respective powerful
graphics engines on chips—could be
seriously challenged by Toshiba with its
new high-performance graphics
processor.

Toshiba claims that its chip can draw
and render three-dimensional images at
up to 10 million pixels per second. The
processor could find its way into CAD
workstations and graphics boards for
personal computers, if Toshiba can con-
vince designers to use it.

The CMOS device contains more
than 130,000 transistors and provides
graphics functions such as Gouraud
and constant shading, line drawing,
depth cuing, image data transfer, and
hidden-surface removal.

Although as many as four processors
can be linked in parallel in a multichip
architecture (with resulting perfor-
mance of up to 40 million pixels shaded
per second, Toshiba says), the chip it-
self consists of four parts: a 32-bit com-
mand processor, a 32-bit pixel proces-
sor, a memory interface, and a window
block for multiwindow support. The

command processor, which includes
firmware, executes preprocessing op-
erations and sends instructions to the
pixel processor. The pixel processor is
the main engine for shading, drawing,
and bit-map operations. The memory
interface generates the memory timing
signals. A special multiprocessor
mode makes parallel processing possi-
ble. Special algorithms for smooth
shading are in the firmware.

For constant shading, Toshiba
claims the chip can execute at the rate of
160 million pixels per second and draw
1 million lines per second.

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and

scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing and
want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes,
or write to us at One Phoenix Mill Lane, Peterborough, NH 03458.

18 BYTE « MAY 1988








http:2,399.00
http:1,299.00
http:1,749.00


















http:lnclUd.ng






http:seip.;1ra.1e









http:y:lr..uv
http:CaB'lp.un



http:excite.cl









http:Manageme.nt






http:SpeolyCorP,w.11






http:rnbOl.rd



http:50.60.80
http:XTRlf.VE
http:PHARL.AP



http:GREENLl'.AF


















http:Digit.al





















http:r.rogr.un









http:IU(A:->.IU
http:NEWONE�YF.AR
http:Non.ha.me



http:PUTl!.RS






http:complai.nt
http:1,.'t.1u
























http:Datarnodu.le









http:tha0~Po�~~~l9.Ew






http:L.OC.ITF.CH





















http:llO"'�.i1
http:O..v�.ir
http:C.':\.llTHion:.11






http:Toolk.it



http:A>hw11-T.11



http:split-sere.en















http:attribut.es



http:s:llO.G8
























http:043152-3$16.95
http:037470-8$16.95
http:003844�9$t6.95
http:056559-7$16.10






http:BCC22-S249.00
http:GT180-5395.00
http:SBISOFX--S409.00
http:ICCJIO.HO









http:INJOUTPUTc.dM~FC.CC
http:H1111()t.Je












http:derivaliveaandtrueharctwar.i90ftw.ve



























http:1r1.de.m.rk






http:j;r.m.pi
























http:typewrit.er



http:volc.-.ge
http:volt.-.ge




































http:Brief2.01





































































http:PRINT.ME
http:PRINT.ME
http:PRINT.ME
http:PRINT.ME
http:publisl1i.ng









http:PO<SOn.11
http:Connoa.on
http:MatchMak.er









http:596-55.39
http:St,995.00






http:COMMAND.COM
http:COMMAND.CO
http:COMMAND.COM
http:Cardfi.le
http:Wmdows2.03









http:COMMAND.COM
http:COMMAND.COM
http:COMMAND.COM
http:MAND.COM
http:COMMAND.COM
http:MAND.COM
http:COMMAND.COM









http:COMMAND.COM
http:COMMAND.COM
http:COMMAND.COM
http:COMMA.ND.COM






http:PASS\.ID
















































http:tutori.al
http:l.Alftd.oD



























http:clt-alcr~.ur



http:Uthnt:.nJ



http:recc1.,.cd
























http:tnfoWorld.PC
http:C.ompilc-Exit-E.d.it






http:c~ffr.:;4;.Cl
http:OADISP-4.11
http:TiWHC.AO
http:AllOltr't.Of
http:Shonl.hn
http:Ouallt.ib
http:i.ttya,..et
http:Enenti.11
http:ICt.rl.vw
http:Sattr.io
http:A1.15t.eC















http:11)'9t.cm
http:BL.ICWORK.11



http:incorporat.es






http:quick.ly
http:HyperCa.rd













|
|

|

Introduction

CPU Architectures

I n his overview of microprocessor architectures, Pete Wil-
son notes, “When talking about computers, you can use
the word architecture in several different ways.™ The impre-
cision is not a result of a failure to understand the subject.
Rather, it is an indication of just how personal the design cri-
teria can sometimes be. It goes to show that hardware de-
signers often disagree on some of the most bedrock aspects
of computer design.

This month’s In Depth overview, “The CPU Wars, " reca-
pitulates the evolution of microprocessors and shows the
branchpoints at which one or another design factor assumed
dominance and became a standard feature of succeeding chip
generations. In addition, Mr. Wilson points to factors be-
sides the mental activity of the designer that influence CPU
design. Such pressures as economics, technology, intended
use, and the expectations of others can and have played their
parts in determining whether the design of the next genera-
tion is presented in terms of maximum potential.

Bearing in mind the intensely personal nature of what de-
signers consider worthwhile, as well as the pressures they
face, Richard Grehan and Jane Morrill Tazelaar decided to
see if there were "lessons to be learned by looking at some of
the glaring omissions in earlier-generation CPUs.” In
“What They Did Wrong," our editors combine their own ex-
perience with that of BIX members joined to microproces-
sor-specific conferences, and the result is a list of what users
think are vital characteristics essential to any design.

In the provocatively titled article “Modeling Chaos,”
Peter Wayner points out that in some cases you really can't
get there from here if all you're doing is boosting horse-
power. Sometimes, he notes, you simply have to attack the
problem from an entirely new angle. Such is the case with
the application of parallel processing to otherwise over-
whelming computation problems, such as fluid-flow simula-
tions. The results achieved by parallel processing have been
encouraging with certain types of problems. Although some
drawbacks nag parallel-architecture machines, the design
concept is proving itself, as the two examples in this article
show.
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Finally, Trevor Marshall presents **Real-World RISCs, " a
revealing discussion of the proposition “it’s not important
how you play the game, but how you design the playing
field." What matters these days is not so much how fast or
what kind of memory a computer has, but the configuration
of the memory interface. Put another way, a fast processor
won't do you much good if you can't get the data in and out
fast enough to capitalize on the high points of the CPU’s
design. Mr. Marshall looks at the problems and proposes
some solutions.

—Glenn Hartwig, Associate Managing Editor
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