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1 988 REAL-TIME PROGRAMMING CONVENTION
Sponsored by the Forth Interest Group

The 1988 Real-Time Programmint Convention will be held trida, November 18 and Saturda, November 19, 1988 at the Crand Hotel in
Anaheim, California. Program sessions run f rom 12:45pm to 6:00pm on Friday and 1 1:00am to 5:00pm on Saturday- All sessions will be held
in the Crystal Eallroom unless otherwise specified. Cost to attend all pro8ram sessiont exhibit and contest is $5 for tlC members, $'10 othels.

REGISTRATION HOURS HARRIS REAL-TIME D(PRESS SEMINAR (Slryroom)
triday, November'l8th 8:0oam -4:0opm Friday, November 18th, seating is limited to 50 per session
Saturday, November 19th 8:OOam -4:00pm Session l 9:00am -Noon

Session 2 1:00pm - 4:O0pm
tXHlBlT HOURS (Premier Room)
friday, November 18th Noon - 6;0opm "\dORLD'S fASTEST PROGRAMMER" CONTEST (Skyroom)
Saturday, November 19th g:Ooam - 5:00pm Saturday, November 19th l(}ooam - Noon (approx.)

COMPANION ARTS & CRAFTS TOUR BANqUET IEATURING JEt RASKIN (Regency Rooms)

Saturday, November 19th 9:3oam - 3:3opm (135 per person) Saturday, November 19th 7:30pm (S35 per person)

PR.OGRAA4 SESSIONS

Frldan Nonember 18, 1988 Saturday, November 19, 1988

12:.45 Wclcome 1Oj.2O Rhcalstoncs: A Rc.l-Timc Benchmark Specitication
Robert R. Reiling Kent Porter, Rabindra Kar and lriends
President of the torth Interest Croup

1l:0O LantuatcPcrformrncc
1:00 tqrth and Rcal-Time Protrammint Ron Eraithwaite

Ray Duncan David Fox

High-Lwel Languagcs and High-End Proccssorc t1:0O Bach Organ Rccit.l (Slryroom)
for Rcal-Time Progremmin6 Dr. C. H. Ting

l.O. Hildebrand

z:oo artomation 1r:4o t't"ffii:;ii}*"*,
Elizabeth D. Rather Clifford King
David Skinner Robert L. Smith

2t4O Hypcrflo:ADatr-tlow-BasedMultiprocessor 1Z:.4O Multi-Processint
for Real-Timc Applicetions Dr. John Dorband

Marco Flatt Dr. l-oring Craymel
Phil Koopman,lr.

3:m Mulll-Tasking
Brad Rodriguez 1:40 LanguagcOricntcd Proc.sso.s
Dr. C.H. Ting Dr. George Nicol
Klaus Schleisiek Scott E. Reinhart

Ted Dimbero
4:00 Artificial Intellitcncc CharlesJohnsen

Or. William B. Dress
Mjr. Stwan [e Clair 2,4O Instrumcntatton
Dr. Lou Odette Roland Koluvek

Ken 9utterfield
5:m Applic.tions Paul Lamar

Phil Eurk
Paul Spoltore 3:40 Real-Time Control Systems
Dr. Richard Turpin James Gunnard Nelson

4:0O forth in Optimrl Control
Richard Haskell

4:2O Fireside Chat
Chuck Moore



WELCOME

lwould like to extend my
warmest welcome to you and
inMte you to enjoy the sights
and sounds of the first Real-
Time Programming Conven-
tion. While this is actually our
tenth anniversary this is the
first time we have selected the
theme of Real-Time Program-
ming and Problem Solving. I

have alwala been fascinated
by conrputers that flash,
buzz, play chess, talk back,
and generally keep up with

myworld. Nowadays, signal processing and robotics are part
of my world, too. The faster computers get, the better.

This year you can hear guest speaker Ray Duncan (PC
Magazinel talk about programming for the real world. Jef
Raskin, banquet guest speaker, will speak of nasty but well-
intentioned computers, or the art of interface. He's also the in-
ventor of the Canon Cat, and there are sure to be some around
for you to try. J. D. Hildebrand will be here gMng away the first
issues of his magazine, Embedded Sptems Programming.

BANQUET FEATURES JEF RASKIN
While Jef is best known for having

created the Macintosh project at Apple
Computer, he is equally proud of having
created the basic design for the new and
asyet largelyunknown Canon Cat. The
Cat is distinguished by having probably
the best user interface of anynew prod-
uct. lt doesn't do windows, stomps on
mice, will not bow down before icons,
and eschews menus.

Jef believes the only good operating
system is nooperatingsystem, and notes
tlrattheCat isimplemented in Forth. Not
onlythat, but Forth code can be embed-
ded and executed decimal 54 42 do i .

foop42 434445 4647 4849 50 51 52 53
in the middle of a sentence (or not) as
you desire. Ohis was written on a Cat of
course.)

Jef is now CEO of Information Ap-
pf iance Inc., which he founded in 1982.

And Kent Porter (Dr. Dobb'sJournah will be unveiling Intel's
new real-time benchmark suite.

You can attend one of Harris Semiconductor's free semi-
nars on the RTX (Real-Time Express) high-performance lan-
guage-oriented RISC chip. Or you can listen to one of our
many excellent speakers-over thirty of them. Drop by your
favorite vendor and see what's new. Or maybe you just want
to sneak over to Disneyland for a while. Don't forget to come
back in time for the contest to find the Fastest Programmer in

the World. lt will be followed by Dr. C.H. Ting's Bach

syrthesizer-on-a-chip organ recital.

lf you speak Forth, as I do, be sureto hearChuck Moore's
traditional Fireside Chat. And drop by the CEnie booth. This
conference is brought to you bythe Forth Interest Croup, and
ifyou don't knowwhat FIC is, nowwould bea good time tofind
out.

So enjoy. And be my guest. l'm the nervous-looking guy
in the suit, and please feel free to introduce yourself. l'm
looking forward to meetint you.

Martin J. Tracy, Chairman

Before tha! he was Manager of Ad-
vanced S;rstems atApple, and stillearlier
was the conductor of the San Francisco

Chamber Opera. He still plala piano,
but only conducts occasionally. fl-his
makes him a semiconductor.)

Prior to moving to Silicon Valley he

was a professor (of Visual Arts) and a

computer center director at the Univer-
sity of California at San Diego. He did
postgraduate studies in Music, has an

MS in Computer Science fron Penn

State, and a BS in Philosophy and
Mathematics from Stony Brook. He lives

in Pacifica, California where he is trying
to get a position on the local paper as

restaurant reviewer.

J ef will be our keynote speaker at the
annual banquet on Saturday, November
19, 19BB at the Crand Hotel. Tickets are

available for $35 each.

1 988 REAL-TIME PROGRAMMING CONVENTION
Sponsored by the Forth Interest Group

I
I,

Martin J. Tracy
Convention Chairman

Jef Raskin
CEO, Information Applicance, Inc.

" Computers do nasty things to
people. This is because we write soft-
ware to be nasty to people. We don't
mean to, but the road to perdition is
paved with well-intended software. My
discussion will touch on why we do it,
howwe do it, and vvhat we can do about
it."

Jef Raskin



PROGRAM SPEAKERS

Friday Sesslons and Speakers

1:00 - Keynote
Ray Duncan, President of Laboratory Microsystems, Inc. will deliver
our keynote address, Forth and Real-Time Programmin7

J.D. Hildebrand is founder of Embed&d SSstems Programming
magazine and will speak on High-L*el Languages and High-End
Processors for Real-Time Programming. The implications of the rapid
penetration of high-end processors in the real-time environment, par-
ticularly the na,v emphasis on software that can fully exercise the
chip's speed and memory addressing capabilities, will be discussed.

2:00 - Automation
Efhabbth D. Rather, President of FORTH, lnc. will speak on lJsing
PCsfor Distrihttd Process Control. PCs have become an important
factor in control engineerinB. We have recently dweloped a distrib-
uted, real-time factory monitoring and control system called the'PC
Factory Network" lt can handle thousands of points, has a reliable
multi-channel communications protocol between processors, and
can display process variables in multiple, concurrently updatingwin-
dows on the same CRT screen.

The software is based on polyFORTH, a real-time multitasking multi-
user OS that runs on both the PCs in the network and the ZSGbased
local controllers. lt not only provides a high-speed run-time environ-
ment, but interactive programming and testing support as well.

David Sknncr of The Forth House, will discuss Veneer MillControl.

2:40 - A Data-Flow-Based Multi-Processor
Marco Ffagg, PC/M Corporation, will speak about HyprFlo: A Data-
F I ow -8 a sed M u I t i pro cesso r fo r R ea I -T i m e A ppl i ca t io ns HyperF lo is a
multiprocessorVMtbus system aimed at high performance real-time
applications. Processors in the system can run in parallel, serialor any
combination of the two. HyperFlo zupports C, Fortran, Ada, Unix,
OS-9 and multiple processor types. lt is designed as a unified
hardr,vare and software solution for real-time applications.

3:fi) - Multi-Tasking
Brad Rodrlgtq, T-recursive Technologies, will speak on An Event
Schdtler for Pertormance Lighting Control, a multiplexed 6BmO-
based task and went scheduler.

Dr. C. H. Tlng, Offete Enterprises, Inc., will speak on Multi-Tasking
in Music Playing. Using a multi-tasker to handle polyphonic music,
one task is dedicated to qynchronization and other tasks are dedicated
to handle one voice each. In other words, one task serves as the
conductor and many other tasks serye as players.

Klaus Schf elslek of Delta-T, will discuss The lmpct of Multi-Tasking
on Mass Storage Access The BLOCK concept of mass storage
precludes time-sliced multi-tasking.

4:fi) - Artificial Intelligence
Dr. William B. Dress, Senior Scientist at Oak Ridge National Labora-
tory in Oak Ridge, Tennessee will speak on on Real-Time Artificial
lntelligence. What are the needs of real-timeAl, andwhat can nzural
nets do today?

Major Stwan Le Clair, Wright Patterson AFB, will speak on The
Science of Manufacturing, artificial intelligence as applied to manufac-
turing.

Lou Odettc, Director of International Operations at APD( in Cam-
bridge, Massachusetts, will speak on EringingUp Prolog on the RN.
He will focus on the implementation of Prolog on Forth engines and
the use of Prolog in real-time control and data acquisition systems.
There will be an example from the space program.

5:fi) - Applications
Phil BurkisVice-President of Delta Research. He has been instrumen-
tal in the dwelopment of JForth forthe Amiga and HMSL (Hierachical
Music Specification Language) for the Amiga and the Macintosh. Phil
wiff discuss his proj&. Programming the Washington State Bell
Car&ns.

PaulSpoftore of Nzuroscientific Corporation will speak on VENUS -

Visual fvoked Neurolagical Stimulator. Using two AT- class comput-
ers, medical instrumentation is being pushed to the outer limits in the
exploration of the visual pathways. Through simulation using vizually
evoked potentials, neurologists and biophysicists can now analrze
more functions of the brain than ever before possible. This research
may one day lead to the early diagnosis and treatment of disease.

Dr. RichardTurpin, University of the Pacific School of Engineeringwill
speakon MicroMouse: A Student Exercise in Real-Time Control, anEE
senior student design project in which the student designed, built and
tested a robot for entry in the IEEE student micromouse competition.

Saturday Sessions and Speakers

10:20 - Rhealstones: A Real-Time Benchmark Specification
Kent Porter is Senior Technical Editor of Dr. Dobb's Journal of
Software Tools Hewill discuss Rhealstones: A Real-Time Eenchmark
Spcification. Originally dweloped by Rabindra Kar at lntel, these
benchmarks include interrupt latenry semaphore shuffling and other
real-time bottlenecks.

11:fi) - Language Performance
Ron Braithwaite, Senior Software Engineer at Sattel Technologies,
f nc. will speak on ROM'dApplications lJsing C, ,4ssembler and Forth.
He will discuss the pros and cons of using Forth, C and assembler in
residence and cross-compiling to a target using a dwelopment
qlstem embedded in the target itself.

David Fox, Chief Scientist with MISC, will speakon Compling C to
Forth. Thevery different architectures of C and Forth are surprisingly
compatible. Some difficulties and advantages of implementing a C
compiler for a Forth stack processor will be discussed.



Saturday Sessions and S peakers continued

1 1:00 - Bach Organ Recital (Skyroom)
Dr. C. H. Tingwill present a concert of Bach's organ music played on
a PC electronic organ, using a program written in Forth.

11:4O - Signal Processing
Tom Jarmolowsk, senior software Engineer at ceneral Electric
company will discuss Radar signal Processing Test ssstems. ASSETS
is a computer-aided test system for a radar signal processor. Use of
industry standards such as Unix, X and VME, as well as a data-driven
architecture, has resulted in a highly portable test system. This pres-
entation discusses the architecture that has enabled Tom to develop
a quality user interface in a high performance, real-time test system
withoutcompromisingeither sub-system in order to meetthe require-
ments of the other.

cfifford King of Micro K systems will discuss the AT&T DSp32
Development ssstem. The AT&T DSP32 is a four megaflop 32-bit
floating-point digital signal processor. An interactive development
environment, including a Forth language compiler, editor and assem-
bler which runs on the DSP32-8PC plug-in board will be described.
Forth is a very productive, interactive program development environ-
rnent, exploiting the full capabilities of the DSP3Z.

Robert L. smith, senior software Engineer at Maxtor, will speak on
Three Forth-9ased floating-Point Packages.In order to make floating
point available for most users of Forth, one of the three packages to
be described will load in fig-FoRTH, z9-standard or g3-standard. An-
other package may be used with 8088-type systems. The third
package is an update of the public domain 8082 hardware support.

17:.4O - Multi-Processing
Dr. john Dorband istheMPP croup Leaderat NASA - coddardspace
center in creenbelt, MD. He will speak on programming the Mas-
sively Parallel Processors.lncluded in his presentation wili be funda-

::ij.'r 
of programm ing single-instruction and mu ltiple-dara proces-

Dr. Loringcraymer ofJet Propulsion Laboratory in pasadena, califor-
nia, will speak on Programming the Hypercube. Frorn one node of a
hypercube to another, how does one program a routine problem of
communicating between the two? Dr. Craymerwill discuss this and
other questions in his portion of the panel.

Phif Koopm an, )r., wlsc rechnologies, will speak on programming
MIMD Processors.

1:40 - Language-Oriented Processors
Dr. George Nicol, President of silicon composers, Inc., wiil speak on
E m bedded Rea I -Ti m e Co n t ro I To o I s,th e n ew gen eration of Fo rth -R I sc
engines, co-processor boards, single-board computers and software
tools for developing embedded real-time contror applications.

scott E. Rein h art, softwa re M an ager of s il icon com posers, wil I spea k
on Software Develapment syntems rJsingthe RTX 2000,a Forth-Rlsc
microprocessor for embedded real-time control apprications.

Ted Dimbero, Senior Engineer at Harris Semiconductor, will present
Replacing Hardware with Software on RISC Processors. Functions
such as SCSI interfaces, IEEE 488 interfaces, UARTs and DMA control-
lers may be implemented in software without a significant reduction
in processor bandrruidth.

Charfes Johnsen, President of MISC, will discuss the M\SC forth
Processor. The M17 microprocessor has innovations aimed at Jow-
cost performance. The asynchronyous clock allows cycle-by-rycle
matching of processor phase and speed to memory and peripherals.
This is made possible by a unique simultaneous fetch-and-execute
architecture.

2:4O - Instrumentation
Rof and Koluvek of Rosemount Analyticalwill speak on Panel lnstru-
mentation in the Processing lndtstry"

Ken Butterfield, Physicist Staff Member, Croup N2, Los Alamos
National Laboratory will discuss Hand-Held Neutron or Gamma Ray
Collectors" These instruments, designed to look at gamma rays or
neutrons, need to detect pulses that are one microsecond wide; often,
the peak height is important. Theyare portable, battery powered, and
usually run with an LCD and keypad.

Paul Lamar, Lamar lnstruments, will speak on The Class Cockpit, A
Programming Challenge. The Class Cockpit is a grass-roots, public-
domain project to develop an IBM PC-based instrumentation system
for private aircraft. A CRT wil I replace analog gau ges on the instru ment
panel.

3:40 - Real-Time Control Systems
James Gunnard Nelson, President of Chrysalis Microsystems, Inc.
wilf present Design and tmplementation of Real-Time Control sss-
tems. Real-time control is realized by constructing objects using
primitive but fast multiple-code-field words and a few carefully
followed conventions. The technique has been used on microcon-
trollers for products as varied as video crosspoint switches, automatic
transmission prototypes and gantry robots.

4:00 - Forth in Optimal Control
Richard Haskell, center for Robotics and Advanced Automation,
Oakland University, Rochester, Michigan, will present forth in Opti-
mal Control. optimal control is a branch of modern control theory
that has been used extensively by control engineers in various areas
such as the process industry the space program and the defense
industry.

4:2O - Fireside Chat
charles Moore, computer cowboys, is the creator of the Forth lan-
guage. He will express his thoughts on the development of Forth and
its future.
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EXHIBITORS
The following companies will participate in the exhibit area of the Real-Time Programmint Convention.

Asyst Software Technologies Embedded S)6tems Programmint laboratory Microsystems, Inc.
Kate Kressmann Carol Frederico Ray Duncan
lfi) Corporate Woods 500 Howard Street 3007 Washington Blvd. #230
Rochester, NY 14623 San Francisco, CA 94105 Marina del Rey, CA 90292
716/272-N7O 415/397-1881 213/306-7412
Programmabfe, Forth-based software Publishers ol Embedded Sptems Pro- LMI Forth, interpreters and compilers
designed excfusively for scientists and grammingmagazine.
engineers. Data acquistion, instrument MISC, Inc.
control, analysis and graphics. Forth, Inc. CharlesJohnsen

Janine Ritscher 197(X E. Loyola Circle
Concept4 111 North Sepulveda Aurora, CO 80O13-39(X
Loren Redmond Manhattan Beach, CA 90265-6861 303/680-9749
PO Box 20136 213/372-8/193 Designers of language-specific micro-
Voc, M 86342 Publishes polytORTH software. processors.
602/28r',-1920
Fr'M 83 Prolog extension to t83 and Forth Interest Group NC4000 Users Croup
Codeopt Code Optimizer for F83. Ceorgiana F. (lan) Shepherd John Carpenter

PO Box 8231 1698 Villa Street
CPSA San lose, CA95155 Mountain View, CA 94041
Af Pierce 4OA/277-OffiA 415/960-1256
166 S. "J" Street Association of protrammers, manaters
Livermore, CA 94550 and engineerswho use Forth-based qrs- New Micros, lnc.
415/449-7744 tems. Publishes Forth Dimensions Gary Harden
Flashcard, a Forthengine insidethe Mac matazine. 1601 Chalkhill Rd.

ll using the Nwix 4016 chip, low-power D allas,TX75212
CMOS, 54K words of memory and 2K Forth Interest Group Chapters Booth 214/339-22U
words of dual-port RAM, 16-bit bi-direc- c/o Wil Baden CMOS Forth tngines (F68HC11) and
tional interface 16-bit b port. 229 Princeton small boardJevelcontrollers for embed-

Costa Mesa, CA 92626 ded applications.
Creative Sofutions, Inc. 714/546-9894
Christine Colburn PC/M Corporation
4701 Randolph Rd. Suite 12 GEnierM Bob Nelson
Rockville, MD 20852 Ceneral Electric Network for Informa- 6805 Sierra Court
301/984.-0262 tion Exchange. Contact the torth Inter- Dublin, CA 94568

est Croup for information about our 415/A29-a7N
Dash, Find Associates RoundTable.rM HyperFlo is a data-flow based multi-
Larry Forsley processor for real-time applications.
70 Elmwood Avenue Harris Semiconductor Supports C, Fortran, Ada, Unix, O5-9
Rochester, NY 14511 Alice Cills and multiple processor types.
716/235-016A RTX Marketing
Forth employment recruiters. PO Box 883 SDS Electronics

Melbourne, FL 32902-0883 Cabriel Cagne
Defta Research 4O7 /729-4629 2865 Kent Avenue #401
Phil Burk RTXDS Development System, RTX32 Montreal, Quebec, Canada H35 1M8
PO Box 1051 prototype. 514 / 461-2332
San Rafael, CA94915-1051 PC-based forth development system for
415/485-6867 Institute for Applied Forth Research, Intel 8051 family.
Jforth forAmiga and HMSL - Hierarchial lnc.
Music Specification Language forAmiga Larry torsley Silicon Composers
and Macintosh. 70 Elmwood Avenue Ceorge Nicol

Rochester, NY 14611 210 California Ave. Suite K
716/235-OrcA Palo Altq CA 94306
Soonsors annual Rochester torth Con- 415 /3?'2-8763
ference and publishes lhe Joumal for SC/FOX dwelopment system usint
forth Application and Research. Harris RTX 2000 Forth CPU.
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contributed to the 19BB Real-Time Programming Convention.
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E mbedded Sptems Programming magazine

Harris Semiconductor, RTX Marketing
Harris will offer two free Real-Time Express seminars

on Friday November 18, for registered convention atten-
dees. Harris will discuss the problems associated with
real-time control systems and why it is difficult to develop
software for them. They will also discuss the various
programming languages for real-time and the one de-
signed especially for the RTX 2000.

ABOUT THE FORTH INTEREST CROUP

The Forth Interest Croup (FlC) is a non-profit corporation
dedicated to the purpose of nurturing and furthering interest

in Forth.

Forth is not a language but a programming tool, one step
removed from a language. lt imay be considered a metalan-

tuage, a language forwriting other languages. The program-
mer can, indeed must, define most of thewords he orshewill
use in writing their program. Forth provides both the most

basic foundation for an application program and thetools with
which to build a language that can express the solution simply
and elegantly.

Ff C is the publisher of Forth Dimensions magazine, which
is issued six times a year. FIC also offers the best Forth pub-

licaitons through its mail order service.

Technical support is offered through the Forth
RoundTable on CEnie (Ceneral Electric Network for Informa-
tion Exchante). FIC members can take advantage of a special
CEnie sign-up offer.

Annual membership dues are $30 for USA, Canada and
Mexico, and $42 forall othercountries. Membership includes
a subscription to Forth Dimensions. Contact FIC at PO Box

8231, San Jose, CA, 95155 or call (a08) 277-0668.

2"x4tt F0RTH EVALUATI0II B0ARD
ultDER $40,00

BOARD FEATURES:
. POWER SUPPLY

' RS323 WITH DB25 CONNECTO$i
. POWER DOWN FAIL DETECT CIRCUIT

PROCESSOR FEATURES:
. RESIDENT FORTH OPERATING SYSTEM
r BUILT-IN EEPROM HANDLER
. LOW POWER (1oMA @) SMHZ)
t t/zK EEPROM
t 1/cK RAM
r WATCH DOG TIMER (PROGRAMMABLE)
. 8 BIT AID CONVERTERS (8 CHANNELS)
. 5 PARALLEL PORTS
. SERIAL SPI PORT
O SERIAL SCI PORT
O 16 BIT COUNTER TIMER

AVAILABLE AT BOOTH #8

l{ortarcord

Gonvention
Only Special

Limit One
Per Person

NEW MICROS INC
160.I CHALK HILL RD
DALLAS. TEXAS 75212

21 4 t 339-2204

I-tvrsl. ilIl

PC Based Forth Development
Svstem for

v

Intel 8051 Famil

- Forth-83 standard
- S.,pports 805x, E0C51FA, others
- Rolvlable, RAl\'Iless targets
- Built-in assembler

- PC compaiible as remote host
- Trace debugger
- Full screen editor

- 100+ pages refer';nce manual
- Hot line for registered users

- Limited system $100.00
- 8051 boarcls available now

(see convention literature table)

SDS Inc., 2Eo5 Iient Avenue ff4at
iVlontreal, Q., Canada H3S 1N,I8

514) +0r-2332



And leave behind all the oerformance limitations of
traditional microprocessors

Hanis' ReaI Time Express'" offers you micro-
controller integration and RISC processor speed

- 15 A{lPS (typical) at 1O l\{Hz - all for a fraction
of the porver dissipation of conventionaldesigns.

The RTX 2000'" is the llrst in a family of generalpurpose,
application-specific and semicustom products addre ssing ),our
real time performance requirements:
. Rapid internrpt response o Predictable timing
r Fast context switching r Hardware extensibility

(via ASIC Br-rs'") . No need for costly in-circuit emulators
There's more:

e Dual stack Quad Bus'" architecture which eliminates caches
and pipelines o Programming in a structured high-level
langSuage (C, Forth, Prolog) r Interactive debuglging - at full
speed - with hrlls5'mbolic support

Why wait? Get hardware and software working together
like never before - and become more productive than ever.
With the RealTime Exoress.'u

i'. I

llTX Ilc'al Time Express. Qua,1 Bus. RTX 2oCt- and .\SIC Bus ara !radr'rnarks .i tlatrts aoipLrration

1988, Harris Corporation

Contact us for technicalbriefs or to resen/e a seat at an
RT X'" seminar ne ar .v'-ou.

In U.S.: 1-8OO-4-HARRJS Ext. 1288 (literature),
or Ext. 1299 (seminars).
In Canada : | -800-344-2444 ExL 1288 (literature),
or Ext. 1299 (seminars).

I Train Mventure Giveawav!
Details at Seminar

l-l Scnd me a seminar schedule and save mc a free engineer's cap
[] fett me more about RTXTM: s€nd technical literature.
D Let's talk...Have an RTX'M soecialist contact me soon.

N.\\',lt

TITI,F-

_l

Cr)N1t\N\

.\Lltltttss

alTY s] \Tl- _ 7.ll'_

PHLTNL] BEST TIME

Mail to: Harris Semiconductor

i..^ L_ _ _ P.O i":883, MS 53-03s MelbourneJl 3290rl8g_ _ __]

qfu$ sErvrrcoNDr-rcroFr



SOFTWARE ENGINEER

Join us at Advanced Energy Industries, Inc., the
technical leader in the design and manufacture of
high reliability plasma, ion and magnetron power
processors for the semi-conductor and thin film
industry.

Our phenomenal growth rate requires an experi-
enced software designer who has specific experi-
ence in microprocessor application software.

The successful candidate will have 3 years control
and instrumentation programming experience, one
year of which must include FORTH. BSEE preferred,
with minimum of M degree * equivalent experience.

Excellent salary and comprehensive benefits. Send
resume and salary history to Human Resources
Department, 1600 Prospect Parkway, Fort Collins,
co 80525.

ADVANCED ENERGY INDUSTRIES, INC.

IIAc
EOE/MIFIHN

ADVANCED
ENERGY'

NOTES

MAGH 2
llfltlAgTlut ASStltlBLY lllD f0BTll DtUtl'0Pl'ltlfi SY$Eil

foR 88000/88020/88881 PRI|CISS0RS

Moch2 for the Mocinfosh ond Moc ll
Also ovorlobre for CS-9168000 ond Industriol Boords

lnleroclive occessto ollMoc ROM routines.
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PROGRAMMING
IN REAL.TIME?

Subscribe to EMBEDDED SYSTEMS PRO-
GRAMMING - the first magazine written exclu-
sively for software engineers and programmers
who build microprocessor- and microcontroller-
based systems!
FREE PREMIER ISSUE!l! Act now by calling to
reserve your subscription to 12 big monthly
issues of EMBEDDED SYSTEMS PROGRAM-
MING from the publishers of Computer
Language.

SPECIAL FORTH PROGRAMMERS FIATE!- $1O
off base rate of $47 - You pay just $37 plus
you get a FREE PREMIER ISSUE (hurry, while
supplies last) !

CALL 1-800-525-0643 TI)DAY! ! !
In Colorado: 8OO-447-933O

5OO HOWARD ST., SAN FRANCISCO, CA 94105

TTIE SUPERS DEVELOPMENT IIIB
An unparalleled development environment for a whole spectrum of applications

Compleae documentation for Super8 and FORTH use

I

SUPDRS DEVELOPMENT BOARD, with Zitog's powerful
ZOYlIlz Super8 single-chip microcomputer 

- with. monitor ROM for conventional assembler development. FORTH ROM set for interactive FORTH development
with full implementation of FBJ FORTH. Prototyping area

single quantities

PC Terminal E,mulation and
Disk Server software

SuperB assembler/util ities
software

Su per8 monitor/i nstructions/
examples software

Innef ACCeSS COfpOfation Box s8s Bermont. oq s4ooz . (4 t s) sgl -a2ss .retex 4s4-J27s rNMcc

$z9E



B ring new pow er to y our PC with

ASYST
ProgrAmmable S c ientific S oftw are

. Fully Integrated: Data acquisition, Instrument Control,
Analysis, Statistics, and Graphics in a
single package.

Extensible as FORTH, with high level
scientitic and engineering commands
built-in.

o FORTH Based:

Come and visit our booth or call 1-800-348-0003
for details and a demonstration.

SOFTWAFIE TECHNOLI)GIES, INC.
100 Corporate Woods
Rochester, NY 14623

r-800-348-0003
1-716-272-0070


