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from the  P res iden t

Here  we  a re  a t  t he  beg inn ing  o f  a  new yea r  p lann ' i ng  the  nex t  mee t ing  o f  t he
Users t  Group .

The  ve ry  success fu l  mee t ing  a t  San ta  Margher i t a ' i s  desc r ibed  i n  t h i s  News le t te r
and  de la1 l s  a re  g ' i ven  o f  t he  nex t  mee t ing  to  be  he ld  a t  Gron ingen .  As  the  cos ts
o f  t h i s  mee t ing  w i l l  be  qu i te  reasonab le  we  hope  to  have  a  good  tu rnou t
pa r t i cu ' l a r ' l y  f rom the  no r th  and  wes t  o f  Eu rope .  I t  i s  some t ime  s ince  we  had
anyone  f rom Scand ' i nav ia  a t  ou r  mee t ings  and  they  were  ve ry  ac t ' i ve  i n  t he  ea r l y
mee t i  ngs .

The Userst  Group star ted af ter  a  meet ' ing
and we hope to have some of  the or ig ina l
meet ' ing.  I  hope to see you there.

I  cannot  say of ten enough that  your  Board is  anx ious to  hear  f rom you about  the
form you fee l  both the meet ings and the Newslet ter  should take.  l r ' fe  considered
i ssu ' i ng  a  ques t i onna i re  bu t  dec ' i ded  to  pos tpone  i t  i n  t he  mean t ime .  The  new fo rm
o f  t he  f i ye r  f o r  annou f r c ing  the  nex t  mee t ing  was  des igned  by  I rmgard  Hus ' i nsky
af ter  comments f rom users at  the meet ing at  Santa Margher i ta .  I  l ike i t  and am
sure you do too.

I  l ook  fo rward  to  hea r ing  f rom you  and ,  hope fu l l y ,  see ing  you  a t  Gron ingen .

Bes t  w ishes  fo r  1986 ,
Yours  s ince re ' l y ,

Anne  I .  MacK innon
D e p t .  o f  E l e c t r o n i c s  a n d  E l e c t r i c a l  E n g i n e e r i n g
Un ' i ve rs ' i t y  o f  G lasgow

Pres i  dent
EAI  Computer  Users '  Group
In te rna t i ona l  Chap te r

o f  i  n te res ted  peop l  e  i  n  Ho l  I  and  ' i n  1969
members spend some t ime wi th  us at  the



Edi tor 's  Page

Dear User ,

Th i s  News le t te r  g i ves  you  an  ex tens i ve  repo r t  o f  t he  Users 'Group  t v lee t i ng  1985 .
Th is  t ime  use r  p resen ta t i ons  cove red  a  w ide  range  o f  app l i ca t i ons  o f  ana log  and
hyb r id  compu te rs .  EA I ' s  p resen ta t i ons  concen t ra ted  on  app l i ca t i ons  o f  t he  new '
S IMSTAR Mu l t i p rocesso r ,  I  wou ld  l i ke  to  say  many  thanks  to  a l l  t he  au tho rs  o f
the presentat ions who prov ided abst racts .

0ther topics of th' is Newslletter are neurs from the North American Chapter.
Eu rope ' s  i i r s t  S IMSTAR i s  i n t roduced  by  a  few  p i c tu res .  To  rem ind  you  o f  t he
a ims  o f  t he  Users t  Group  the  a r t i c l es  o f  ou r  o rgan iza t i on  a re  pub l i shed  he re .
Al though many of  you may have a l ready received the in format ion the quest ions put
to  EAI  at  the 1984 meet ' ing and the respect ive answers are publ ished for  the
f i r s t  t ime  in  th i s  News le t te r .

I  w o u l d  l i k e  t o  d r a w  y o u r  s p e c i a l  a t t e n t i o n  t o  t h e ' i n v i t a t i o n  t o  t h e  n e x t  U s e r s '
Group Meet ing on page 39.

One user  is  look ing for  a  specia l  sof tware.  Maybe you can he ' lp  hfm

I f  you have any comments or  suggest ions concern ' ing the act iv i t ies
Group  don t t  hes i ta te  to  con tac t  M ' i ss  MacK innon  o r  me .  P lease
te lephone  numbers .

S ince re l y  Yours  l

I rmgard Hus ' insky
Hybi i  drechenanl  äge
Techn ische  Un ive rs i t ä t  t l j i en

V ice  P res iden t ,  Ed i to r  o f  t he  News le t te r
EAI  Computer  Users '  Group
In te rna t i ona l  Chap te r

( p a s e  1 6 ) .

of  our  Users t
note our  new



Mrruurrs oF rHe EAI Coupurrn Usrns '  Gnoup Mrrr tNo

October  2 -4 ,  1985 ,  Genova  /  San ta  Margher i t a ,  I t a i y

This report of the meeting is based on the abstracts obtained frorn the authors of the presentations

and the editorrs recordings. Due to the excellent organization of {vrr. rylarras, Ansaldo componentit

t h i s u J a S a g a i n a V e l y s u c c e s s f u l m e e t i n g . 2 ? a t t e n d e e s c a m e f r o m e i g h t c o u n t r i e s . A l i s t o f
oarticipants is given on Page 3E'

Programfe

ldednesdaY, 0ctober 2nd
Ansaldo Componenti ,  Genova Sampierdarena

OPEI{ING SESSION
Ehairman: A. fvlacKinnon

tdelcome Address
A. lYlacKinnon, President of the Usersr Group

tdelcome Address
L. LiPari, Ansaldo ComPonenti

A brief Survey of Ansaldo Organization and Activit ies

D. lYlarras, Ansaldo ComPonenti

Visit to the Steam Turbine {Ylanufacturing Area
and Analog Computer Facitity of Ansaldo

ThursdaY, October 3rd
Santa Margherita Ligure

SESSION T
Chairman:  K.H.  Fasol

Report of EAI
P. Landauer, EAI lLJest Long Branch

SIüSTAR Status RePort
F.  Kaczala,  EAI  Par is

SIüSTAR Traininq and Maintenance
F.  Kaczala,  EAI  Par is

TECHNICAL SESSION I
Chairman:  J .E.J.  Hermans

Family of Digital Arithmetic Processors in SIwISTAR
P. Landauer, EAf LJest Lonq Branch

short-form 0vervieu about the GoULD Concept 32 Product Line

D. lvleerkamPr EAI Aachen

Exoeriences rrlith SIwISTAR - Fi-rst Report
lI. Kleinert, Technische Universität tdien

lLJorkinq GrouP
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S]MSTAR SESSION
Chai-rman: D. lYlarras

SIüSTAR Nonlinear Oscil lator
P. Landauer, EAf LJest Long Branch

S ImSTARSimu la t i ono faSa te l l i t eA t t i t udeCon t ro l l e r
P. Landauer, EAI lJest Lonq Branch

Friday, October 4th
Santa lvlargherita Li-gure

TTCHNICAL SESSION ]I
Chairman: H. Schemmann

S o m e A s p e c t s o f l n t e r f a c i n g a P A C E R 6 0 0 t o o t h e r C o m p u t e r s
H. Hoffmannr DFVLR Braunschueig

Realtime Control of a Servomechanism
M.R iege l -Rauner 'Un i ve rs i t ä tde rBundes r : i eh rMÜnchen

Dynamic Simulation Facil it ies at Gasunie Research
J.E.J. Hermans, Nederlandse Gasunie

TECHNICAL 5E55ION I11
Chairman: F. Riga

Experiences urith a 2000 Link to an Apple
A. lYlacKinnon, University of Glasgotrl

Analog Si_mulation brings Quick solutions of control Problems
tYl. fYlinne, KIrJU tqülheim/Ruhr

S p e c i a l P r o b l e m s u i t h t h e S i m u l a t i o n o f t h e D F V L R R e s e a r c h
Aircraf t  VFU 614 (ATTAS)
P. Saager, DFVLR Braunschueig

wlodell ing and simulation of a controlled Motor-vehicle Drive
K.H. Faso1, Ruhr-Universität Bochi':m

5E55ION I I
Chairman: I. HusinskY i

Efficient Application of the SIIY|STAR Non-Homogeneous Multiprocessol
to Large-Scale Simulation Studies
P. Landauer, EAI lt lest Long Branch

CLOSING SESSION
Chairman: A. fYlacKinnon
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Delegates u1ere ulelcomed by Anne MacKi-nnon, the President of the Usersr Group, ulho addressed the

users rLiith the follouing uords;

wI ' lould l ike to r: lelcome al1 part icipants to the EAI Computer Usersf Group meeting at Genova, Santa

Margherita.

This year our numbers are sl ightly smaller than last year but as one of our members said, I t I t  is the

quali ty that countsrr.

I r.rlould l-ike to thank Ansaldo very much for arranging the meeting. I am sure u,e are all going tq

f ind i t  very uorthuhi le.

lJe have establ i .shed the custom of introducing ourselves and our equipment. I  think ule should nouj do

th is .  r r

After the introductions lYlr.  Lipari  addressed the users. This uas his rr lelcome address:

tt ladies and Gentlemen:

Good afternoon to everYbodY.

lvly name is wlichele Lipari ,  and in Ansaldo Componenti  I  hold the posit ion of machininq and assembly

lYlanager of the PorLler Generation Division.

I am proud to tr lelcome, on behalf of Ansaldo Componenti ts top management, this group of enqineers and

professors ulho have accepted our invitat ion to hold their meeting in Genova. And, to this I  add my

oun personal ulelcome.

lvly fr iend Dino fvlarras has spent a 1ot of t i -me organizing and meticulously preparing the detai ls of

the next three days in order to ensure that you have a maximum of comfort.  And at the closure of

this meeting I am sure that r: le ui l l  be able to say that Dino Marras has done a real ly good job.

Tn addit ion, I  hope that you rrr i l l  enjoy the natural and tourist ic interests offered by Liguria and

Genova as r: lel l  as the temperate cl imate found in this part of the lYlediterranean.

hjhi le, for the main part,  the success of this meeting rLri11 depend on the level of interest aroused

by discussion of similar experiences during these three days, the meetinq ui l l  be completely

successful for the people from Ansaldo i f  ure are also able to give you a better knowledge of our

comPany.

It  is uith pleasure that tr le take this opportunity because of the high level of technical expert ise

and long establ ished tradit ions uhich dist inguish al l  divisions of this group.

To trace the origin of the Ansaldo Company one must go back to 1 853 to the engineering rrrorkshop of

Sampierdarena (ulhere u1e are) ulhich represented the f irst manufacturinq centre and in rr lhich the

company started i ts industr ial act ivi ty by manufacturing the f irst marine boi lers and the f irst

steam locomotive, productions for rr lhich the plant very soon enjoyed a remarkable reputation.

Subsequently the manufacture of propell ing machinery, both steam turbines and diesel propell ing

apparatus started, Three large shipyards rr lere added to the exist ing engineerinq uorks for the

construction of ships, both merchant and mil i tary. (t t  is at this point thal I  should l ike lo

remember the biggest one, the passenger ship named REX uith i ts propell ing machinery of 136000SHp

b u i l t  i n  1 3 3 3 . )

Gradually these productions have been transferred to other companies and stat ionary thermo and

thermoelectro pouer stat ions have taken their place.

Ansaldo is today the main l tal ian thermoelectro-mechanical and nuclear industry r i l i th an engineering

and manufacturing capacity covering over 50[ of the total national production in this sector.

wlr.  Marras rrr i t l  nou1 explain in detai l  the actual structure of the Ansaldo Group of uhich Ansaldo

Componenti  is part.r l



A  b r i e f  S u r v e y  o f  A n s a l d o  0 r g a n i z a t ' i o n  a n d  A c t i v i t i e s
by  D .  Mar ras ,  Ansa ldo  Componen t i

ANSALD0 uas founded in Genova in 1853 and is today the main Italian thermoelectro-mechanical and
nuclear industry uith an engineering and manufacturing capacity covering over 50f of the total
national oroduction in thi.s sector.

ANSALD0 is the leader company of FINwIECCANICA, the main holding company of IRI in the sector of
mechanical industry. IRI is an institute of the ltalian Ministry of State Participants r,rhich
operates in different areas l ike banks (Banca Commerciale ftaliana, Banco di Roma, Credito Italiano,
etc. )e s teel  (F incant ier i ) ,  sh ipping (F inmare) ,  a i - r  t ransport  (Al i ta l ia) ,  e tc .

FINTYIECCANICA oulns also Alfa Romeo
(automative sector), Aeritalia
(aerospace sector) and Stabil imenti
lvleccanici VIvl (diesel engine sector).

ANSALDO organization has trrlo engineering
orvrsr-ons (tmpranEl ano l\ lLf(AJ ano many
other companies l ike Elettronica di
Potenza, Ansaldo Transporti, Ansaldo
Componenti, etc. as urell as different
associated companies, such as
Esacontro l ,  E lsag,  GIE,  etc .

The main activit ies of
different sectors are:
Electric transport
Sundry industrial sector
Energy

ANSALDCI in the

10f
20ft
7]fr

The companies ulhich operate in the
ANSALDO energy sector are Ansaldo
Impianti Division, Nira Division,
Ansaldo Componenti, Cern, Aerimpianti,
Sopren, Termosud.

The manufäcturing activity covers the
follotrring products: components for
nuclear reactors, boilers, turbines,
generators for hydro-thermo, nuclear,
geothermal, diesel and gas driven pouler
plants, pouer transformers, nuclear
reactors up to
conventional and
magneE,s.

higher ratings,
super conducting



The participants of the Usersr Group lvleeting had the opportunity to

area of Ansaldo in SamPierdarena.

V i r i t  t o  t h e  S L e a m  T u r b i n e  M a n u f a c t u r i n g  A r e a  a n d  A n a l o g  C o m P u t e r  F a c i l i t V

The part icipants of the Usersr Group lvleeting had the opportunity to visi t  the turbine manufacturinq

area of Ansaldo in SamPierdarena.

tr je f irst visi ted the balancing and overspeed test faci l i t ,y for steam turbine and qenerator rotors

and the control room.

Then rL.re ulent to the assembly shop r:;here the most important components of the turbines are assembled'

The rLlorkshop is equipped uith benches and larqe cranest operating on tulo level-s uith a l i f t ing

capacity of over 200 tons. In this shop lhe rrrheels of the LP nuclear turbines are shrunk on their

shaft in vert ical posit ion in order lo have a more shrinking force distr ibution. After assemblinq

al l  rotors are balanced at the nominal speed and overspeed.

l i . le visi ted also the machining shop, equipped rrr i th horizontal and vert ical lathes, NC horizontal

boring machines and a planner mil l ing machine uith three heads control led along eiqht direct ions and

a moving tabl-e 18 meters long.

Finally ure sa1r the simulation facilities trlith trLlo EAI 2000 computers ulhere a dynamic model of the

turbi.nes '1as running. The model is connected rrLith the real electronic control system and the

actuator. The control system is checked by the real-t ime simulat ion and adjusted in order to have

correct behaviour. The simulat ion uas demonstrated'

D. Marras

Afteruards a bus brought us
rrlould continue.

Balancing and Overspeed Test Facil ity

In the AssemblY ShoP

to santa lvlargherita Ligurer 35 km east of Genova, r 'r lhere the meeting



Report  o f  EAI
l ,y  P.  Landauer ,  EAI  t r lest  Long Branch

l4r. Landauer first apologized for the fact that fvlr. lrJright and fir. lvlar:lson could not be at the
meeting. They sent their regrets.

EAI covers the follouling areas:

- simulati.on computers
- service business
- contract manufacturj-ng

To give an idea of the company organization {Ylr. Landauer mentioned the key people of EAI.

The present EAI products are:

- EAI 2OOB
- HYSHARE 2OOO
- SIMSTAR
- Function Generation Package

Some details about the follcuring neu, produets uere introduced:

The SIwISTAR Standalone,.Computer:

* Basic SIüSTAR System for Smaller Labo:atories
* Starter System Torrrard Simulation Center
* Requires Disk/Line Printer
* Built-in 15k1z A/D/A Data Conversion
* Supports FuII STARTRAN Programming System
* fxpsndable rrlith H05T Interface Package

Under Development: Function Generation Processot:

x Direct Hardulare Implementation of FGSYS Processing
* Single Precision Floating Point
*  Up to 128 Funct ions of  1 t2r3r4 Var iables
* From 256 - 1024 K lrJords of Function lYlemory
* Shared Memory Interface to DAP in SIwISTAR
* Approximately I lvlFLOPs Processing Speed
* Up to trrlo Units per Shared fYlemory Interface

There rLlas a question from the users: the number of breakpoints is limited to 64.

Under Development: STARTRAN Release 1.5 (000):

* PTRAN Language Support of:
- SINE/COSINI wlath Computing Block
- Trip1e lvlultiplier
- Function Generator

* Real-time DAP Simulation Language
- ACSL Compatible Syntax
- Automatically Implemented Data Conversion
- Interrupt Driven Derivative Calculations

* Complete SIüSTAR Run-time Executive
* Release - December 1 985



SIMSTAR Status Repor t
b y  F .  K a c z a l a ,  E A I  P a r i s

Historical Bvervieu of the SIIY|STAR program3

1g?5-1S80 presentation of an Autopatch extension possibiLity for the 680/681 computers

1 981

Jan 'l 983

JuIy 1983

Sept '1983

Definition of a neur simulati.on equipment to replace the PACER 600 and PACER 700 line of
oroducts

DIANA marketing program presentation to major customers and at the Usersr Group meeti-ngs
in furope and USA

SIüSTAR program approved by EAI board of directors

SImSTAR introduction to USA market (hlSCS conference Scottsdale, USA)

SImSTAR introduction to international market (ESC conference Aachen, Germany)

SIlv|STAR orders

order units
date

Nov 1983 1
Dec 1983 1
Feb 1 984 2
wlay 1984 1
Aug 1 984 1
Dec 1 984 1
Feb 1 985 3
wlar 1985 2
lvlay 1985 1
Jul 1 985 2

(September 1985):

customer

lJestinghouse, USA
IVIICSM (US ArMY)
tvlIccfl (US Army)
TU Vienna, Austria
NCSC (US Navy)
Eastman Kodak, USA
fYlartin lvlarietta' USA
(Name not released, USA)
Nissan Aeiospacer JaPan
ILJPAF Inst.of Technology, USA

application area

nuclear pouer plant controls
missile studies
missile studies
robotics, controls
torpedo studies
controls of motors
missile studies

missile control studies
€l  i n h i  e r r e f o m

instal led

X

X

X

X

X

X

X

X

EAI SIMSTAR at TU Vienna



cTMSTAR Tra i  n ' i nq  and  Ma i  n tenance

b y  F ,  K a c z a l a ,  E A I  P a r i s

EAI offers the fol loui ing courses for customers'

Jersey ,  bu t  can  a lso  be  orqan ized a t  the  user rs  s i te '

A .

The courses are held in tLJest Lonq Branchr Netrl

S IMSTAR
Programming Course Sequence

SIMSTAR Overrriel
Math Coroputing Blocks
Basic Progre-*ing
Scaüng
q t r r i ^  T c < F i n t

Parallel Logic Unit
Logic Progra.rutng
Parailei Conpiler
Host Operations
Run Tine Ereculive
Applicatioa ExanPles

Topics

(slIrRUN)

SIMSTAR Overqierv
SIIIIST.,l,R/Hos t In rerlace
Parailel Inierr'ace Library
Systen iniri.ti'ation
Error Processbg
Setuo & Controi
Log'ic incerface
Data Conversion Prccessoi-
Channel. .Drogro-s5o
Tiaers and Clocl<s
Shared ] lenory Ooeratron
Interrupt Processi-.rg
Pro granroin g Tec,irniques
Äpplicatioo E-xanpies

conventional hYbrid
this course has been

on the  s tudent rs
hands-on laboratorY

orientat ion toulards
ab le  to  use  SIMSTARTs

Topics

IntroducEion to ACSL
MACRO CotoPonenls
T - | ' ^ / q , t ^ r j ^ n  t o  P - T R A N

ACSL vs.  P 'TRÄN
Syntax, Strr:cture & Controi
Scaling Consideratjoos
N1uld,console Couua.oCs
Operalions, Listings & Erors
Run Tture Executjve (SI]1RÜ]I)
Host Operati,ons

B. SI{YISTAR rapid orientation (one rrleek):

The course comprises five days of lectures reinforced bY demonstrat ions.

Many of the concepts and techniques that are employed by proqrammers of

computing systems are directty tranferable to sIfYlSTAR. For that reason'

designed specifically for experienced hybrid pl.ogl.ammel's. This course' relying

associat ive reckoning uhi le omitt ing much of the theoretical basis and

e x p e r i m e n t a t i o n , p r o v i d e s t h e s t u d e n t u i t h a c o m p r e h e n s i v e , a l b e i t r a p i d '
p r o g r a m m i n g s l t t l s T A R . U p o n c o m p l e t i o n o f t h i s c o u r s e ' . t h e s t u d e n t r r l i l l b e
mult iprocessing capabil i t ies to simulate continuous systems'

This course
contemporary

is intended for engineers and scientists rrrho have slgnif icant experienee in programming

hybrid comPutinq sYstems.

Mathematical Computing Blocks, Paral lel Logic Unit '  Data

Paral lel Compiler (SItvlCOtv|),  Paral le1 Translator, Paral lel

(s rmRUN).

The topics are: SIIYISTAR overvieu; t
Conversion Processot, Shared lYlemoryt
lnterface Library, Run-Time Executive

The majority of the SIMSTAR customers uant EAI to do the service of their computers' But EAI also

offers a maintenance course. This is a ten ueeks lraini-ng sequence.

For more detailed information contact your local EAI office'

S IMSTAR PROGRAMMING I I
SI IVIU LATION & CCMPUTAT]ON

5  DAYS

SIN1STAR PROGRAM[ / ING I  I  I
MU LTIPROCESSOR PROG NAfuI I ,1 I  NG

5  OAYS

1 0



Fami I o f  D iq ' i t a l  A r i t hme t i c  P rocesso rs  i n  S IMSTAR

by  P .  Landauer ,  EA I  l des t  Long  B ranch

To meet the requirements of a broader range of applications, the entire family of Gould C0NCEPT 32
digital processors can nour be integrated into the EAI SIüSTAR multiprocessor. The original built- in
Digital Arithmetic Processor (DAP) provides the most economical choice up to about 1 mill ion
operations-per-second (1v16PS). The Host could be used in the solution loop but can only be supported
in FORTRAN.

By choosing a 32/6? or 32/57 as the DAP, a performance up to about 4 t40PS can be completely
integrated in SIMSTAR using the entire STARTRAN programming system. An IPU can be further uti l ized
rrrith semaphores in FIRTRAN. The Host can also be added in real-time by incorporating the Gould MSX'' '2
shared memogy. Aqain, this is presently supported only in F0RTRAN using semaphores.

The Data Conversion Processor can communicate rr.rith up to tulo PSPIs and all of the di-gital
processors. The same specialized SIMSTAR interrupt processing and SIff iI0CS resident multiprocessor
communication syslem operates rrl i th the complete family of C0NCIPT computers.

In most cases, tne 32/67 CACHE memory operates satisfactori ly in real-time. Since the 32/97 Ls very
fast, unrepeatable CACHE hits i-n an interrupt environment may require the addition of Shadou Memory
for the DTRAN program.

Combined rLlith the neul f loating-point Function Generati-on Processor (DMFG), the total digital porrrer
of SIIvISTAR is increased from 1 tvlOPS !o about 25 m0ps. This balanced digital processing opens neuJ
opportuni.t ies for effective uti l ization of the paral1e1 processing porrrer of SIMSTAR aI1 supported in
one hi-gh l-evel programming language.

P. Landauer

1 1
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S h o rt-f o rm 0vefYj9w-g-bgg! the GOULD ConcePt  32 Ptod 'c t  L

by D.  MeerkamP, EAI  GmbH Aachen

The fotrouring is intended to serve as a grobar overvieul about G'uLDts present t ine of concept 32

computers, used by EAI as DAP (Digital Arithmeti-c Processor) in tne SImSTAR as ulell as the digitat

part in EAl-2CI00 based hybrid systems. In addition the GUULD Concept 32 series can serve as Hosl for

the EAI SIMSTAR Simulation lYlult iprocessor'

The E0NCEPT 32 famil iy comprises three

product l ines:

- CoNCEPT 32/21 aL the lotrr-end
- C0NCEPT 32/67 in the mi-d-range
- coNcEpT 32/97 al the high-end'

The petformance range of the C0NCEPT

familY extends from 0.5 i l IPS of the

32/27 to more than '1 0 IYIIPS of the

3 2 / s 7 } o  ( s e e  F i g .  1 ) .

0f great importance is the facl that the

C0NCEPT 32 family provides consistent

uprrrard compatibil-ity of the i-nterfacest

control ler, peripheral devices and

softulare to assure the user future

grorL.rth in appl icat ion capacity'  Harduare

comoati-bi l i ty is obtained throuqh the

modular design of the computers' A1l the

membets have the same high-speed SelBUS

rrlhich accepts the same memory modules

and high-performance interfaces and

control lers. They also use the same

Input/Output Processor (fOe) for the

medium-speed I/0 subsystem (see Fig' 2) '

Figure 1
Relative Performance of the

C0NCEPT 32 FamilY

The high-speed synchronous SeIB|.JS has a transfer rate of 26'67 wIB/sec' The CPUI main memoryt

high-performance controllers/interfaces and the IOP interface uith the 5e1BlJ5' In addition to the

selBLJS the CONCEpT 32 famiry has a second bus' the medium-speed wlultipurpose Bus (|l lp Bus)' rt is

generated by the I0P, a standard feature of each member' This dual-bus structure allours qreat

flexibi-1ity in system configuration'

S o f t u a r e c o m p a t i b i l i t y i s o b t a i n e d b y i m p l e m e n t i n g t h e s a m e o p e r a t i n g s y s t e m o n a l l . t h e m e m b e l s o l
the DSNCEPT 32 family. Trrlo operating systems are supported: mPX-32 (used for SISSTAR) and an

authorized version or slrr Laboratoriesr uNrx, urx/32. lrJhile mPX-32 is more oriented touards

real-time application s, UfXßz is a time-sharing, general pulpose operatinq system'

Brief Butline of three C0NCEPT 32 Product Lines

The C0NDEPT 32/27 Waduct l ine has three members:

- CONCEPI 32/27
- C0NCEPT 32/2705
- C0NCEPT 32/2750

These members are similar excepl for the packing rLrhich allorr;s greater expansion for the 32/2705 and

for the 32/27501

5
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32/272
32/2?O5z

32/275O2

single 15 slot processor chassis, maximum 4 lYlB memory
18 SeIBUS slot chassis and one I/0 expansion chassis rrrith I wIP Bus
slots, maximum EfYlB memory
tr:lo 18 SeIBUS slot chassis and one I,/0 expansion chassis,
maximum 16 fiB memory

Both the 32/2705 and the 32/2750 may be optionally expanded uith a HardrLrare Floating Point
accelerator (HFPA).

The CONCEPT 32/67 product line has three memDersi

- coNcEPT 32/6705
- CONCEPT 32/6750
- C0NCEPT 32/6780

Again, the members differ in their expansion capabil ity. The maximum main memory ranges from Ew|B
(for the 32/6705) to l6wlB (for the 32/6?50 and the 32/67eO). The 32/6780 comes rrrith a CPU and an
Internal Processing Unit (tPU) resulting in a significant speed-up of the total system. All three
members may be optionally expanded uith a Harduiare Floating Point Accelerator.

The C0NCEPT 32/97 has three members as urell:

- coNCEpT 32/S?O5
- coNcEPT 32/5750
- C0NCEPT 32/9?80

The C0NCEPT 32/9? uli l izes ECl-based CPUs. Important features contributing to the outstanding
performance of the 32/97 nenbers are!

- built- in Floäting Point Processor
- wlult iply Accelerator (HACC)
- up to 64KB of eight-uay set associative cache memory per processor
- up to 256K8 of shadorLl memory per processor
- internal processinq unit (IPU).

EI
n OP'IONA!  EOUIPMENT

Figure 2
Gould CONCEPT 32 Family General Configuration



Exper iences  w i th  S IMSTAR -  F i r s t  Repor t
by  t , ' l .  K le ine r t ,  Techn ische  Un ive rs i t ä t  W ien

The Hybrid computation centre of the Technical university of vienna (TU) provides simulation tools

to a variety of users rLlithin and outside the university. It covels not only the field of hybrid

computati_on but also other simulation lanquages on different types of computers'

INSTALLATION

The autor considers the srtylsTAR a very perfect modern state-of-the-art replacement of an automized

analog computer. The order for a SIMSTAR r;ias placed in fvlai- 1984' In December 1984 acceptance lests

took place in lLjest Long Branch. The system lras delivered in January and fvlarch 1985' Final

installation and acceptance tests ulere peformed on fqarch 16r 1985. The author rlanted especially to

menlion lYlark Demoresky, the EAI installation engineer, ujho did a particular good job on the

insta l la t ion.

DESDRIPTlON

TU Viennars SIMSTAR has the follouling specifications:

- Stand Alone SYstem
- no DCP (-  a socal led rPoor Manrs Systemf)
- smallest DAP (32/27),

i n t h e m e a n t i m e a 1 6 0 t v | B F i x e d D i s c h a s b e e n a d d e d , a l s o a n E L i n e
A s y n c h r o n o u s U n i t a n d 2 . L i n e s p e r m a n e n t l y c o n n e c t e d t o t h e
TU-Ethernet

- LCU, 0.5 tv|B have been added
- PSP: half size matrix rr.rith the follorrring components:

28 fYllNT (inteqrators/track stores/first order J-ag, var' l imit)

1B IYIULSUIYI (multipliers/dividers,/square root uith variable l imit
plus dual sulitch summers)

10 üSUFI (4 input summers uiith variable gain and limit)
1 2 IYICOMP (comParators )
32 trunk i-nPuts
64 trunk outputs

Function generators are planned to be built at the University'

ACCEPTANCE TESTS

uhere as reliabil i ty measure EAI provided
the delivered mactos.Acceptance tests uJere

internal stat ist ics on
made based on EAI sPecif icat ionst

the static and dYnamic accuracY of

In addit ion special performance tests Uere defined by the author, guided by a 1? year experience in

analog accuracy proDlems. In order to test the accuracy of the neu ana1og computer the main emphasis

uJas put on art i f ic ial problems uith knoun mathematical resul-ts. 0n1y one of the f ive test proqlams

uras a user appl i-cation (highly osci l latory system). The results have been compared rrr i th results

obtained from the hybrid t ime-sharing system mACHYS (muft i  Access Hybrid System) based on the EAI

PACER 600 AutoPatch SYstem.

In the presentation these performance tests have been described short ly and the resurts have been

discussed. 0n the r irhole the sItvlsTAR solut ion produced the results quite accurately rr-rhereas the o1d

system shorL.red considerable phase shif t  errors, overloads etc'  Also satisfactory end value tests have

been made rLl i th SIwIRUN for dif ferent t ime scales'

The result of the comparison of extreme test programs shor, led the superior accuracy of the neuj system

(5ISSTAR) uhite the tvlAcHys system behaves l ike other crassical analoq computers in reqard to i ts

computing accuracy. A detai led desript ion of the performance tests is given in INTERFACE 22'

Technische Universität lr l ien, Hybridrechenanlage, June 1985t pp 1B-21'
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REL]ABILTY REPORT

Up to nor:l no errors occurred at the DAP CpU, the LCU, the PL[.

The qreatest problem rLlas a disc controller failure (on Lhe Gould part, bad soldering in SwID adapter)
rLlhich caused a lot of trouble, especially in fi le handling.

0n the PSP the SIflSTAR Automatic Test System SATS runs daily since April. One error that could not
be detected by SATS ri las a faulty chip on a middle block card. According to these SATS diagnostic
runs (static part only) the follouring classes of errors can be defined:

Class 1 egors: elements slightly out of specifications (Global Tolerance Factor GTF < 1 )
- most of them vary randomly from day to dayr possible reasons are:

noise on ground, high frequency noise' etc.
- ferrl of the macros shou permanent class 1 errors (are supposed

to be out of specifications): 3 lvlINT' 1 tv|ULSU[v|

Class 2 errors: elements out of specifications (GFT 2 1 )
- 1 MINT (since Apri1, lras successfully repaired)
- 1 tvlULSU{vl (since fvlay 30, came stil1 bad back from lLJest Long Branch)

Class 3 errors: elements defective
- 1 lv|SU{Yl (since April 1 r uas successfully repaired)
- 1 ffiULSUIYI (since ftlay 2O, uras successfully repaired)
- 1 üINT (since July 8, is not yet repaired)

PROBLEMS UJITH SATS

In experiences r:l i th daily runs of SATS the follotrl ing problems appeared:

The dynamic part of SATS is sti l1 not available (it uras scheduled for wlarch 1985). The TIDE and
integrator rate tests are not automized and. too complicated to be done preventi.vely. For the suitch
matrix test a better algorithm ulould be necessary.

'The deallocation mechanism ulas found to be very impractical: lvlost macros uith class 1 errors could
be used in many applications (e.g. if only the l imiter netulorks are out of specifications). A lab
manager should be able to deallocate individual components.

SOFTIJARE INTEGRATION

For many years HYBSYS 5 TS is being used as simulation softr:lare system on a time-sharing base on the
PACER 600 Autopatch system. This softulare system is highly i.nteracLive, also in the modelling
process and supports extensive graphics and sophisticated experiments. Norrl similar facilities have
to be provided for TU Vienna users on the SIwISTAR.

The softuare integration of SIMSTAR into the hybrid progranrming system at the Technical University
of Vienna is norrl in progress. HYBSYS 6 wIPX uil l have a neu design, r, l i l l  be uritten in F0RTRAN 77 and
rrri l l  run on the 32/27 DAP. The time schedule provides for a single user version ln February 1986 and
a multi user time-sharing version in September 1986.

CONCLUSIONs

fn the meantime access to the old PACER 600 Aut,opatch based time-sharing system is sti l l  provided
(a1so over  TU-NET).

A selected group of users lrith applications i-n robotics are using SIIvISTAR ulith EAf softuare.

The EAI softuare release D00 is unpatiently rrlaiteä for, uhere PTRAN errors shoul-d be removed and
SIfiRUN shoul-d have graphi-c capabil it ies.

Also a PGS version rrrithout recataloging each model change (? to 11 minutes realtime!) is aulaited.



Work ing  GrouP

There uas a uorking group on EAr 2000 systems. The ansrrlers to last yearrs questions (see also page

40) uere discussed'

As an extension to rast yearrs question number 1 the folrouing question rrias. asked: lJhy is *:

patchcord replacement limited to one dozen and not '"rät"a to the purchased quantity of each

customer? EAr representatives ansuered that there shourd not be a problem related to the quantity of

the repraceo p"t"n"orJ.. ao, does not knorrr horrr many patchcords each customer has and is rrrilring to

make an agreement rrlith the customer'

rt uras crit izised that rast yearrs question number 2 rr;as not properly ans'ered' The foltouing

question arouses unat iappens if one of the REp-'p timer varues is set to zero: does it still jump

for a very short time in that mode or does it not?

T h e p r e s i d e n t o f t h e U s e r s r G r o u p i s r a i s i n q t h e m a t t e r u i t h E A l a n d r r l i l l r e p o r t t o t h e n e x t
meeting.

pDp 11 users u,ere unhappy at lack of support. The president had received copies of

and agreed to send copies to lYlr' Schemmann and lvlr' Meerkamp'

educational notes

The Techn. ica l  un ' i vers i ty  -o f -Graz ,  Aus t r ia ,has  a  hybr id  computer  EAI  2000/3200

ßEL 32177) and ,rär" i r i r t f  
- i .Z '  

EAI-ääes not 1p'ouid""-ECSSL software for th is

conf igura t ion  u i i - - ro r " .  Rnyonä i l ; - . " ; -p rov iaä ' l - .opv  o f  an  Ecss l  vers ion  fo r

i l ; ;  äon f igura t ion  shou. ld  p ' lease contac t

Park Hotel Suisse, Santa lvlargherita

Mr.  Gerhard l ' r la l  ze l
I ns t i t u t  f ü r  E le i t romagne t ' i sche  Energ ' i eumwand lung
i e c h n i s c h e  U n i v e r s i t ä t  G r a z
Kopern i  kusgasse  24
A  -  8010  Graz ,  Aus t r i a

Te l .  :  031  6 /7061  1?48

UJorking GrouP
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SIMSTAR Non l  i  nea r  0sc i  I  I  a to r
by  P ,  Landauer ,  EA I  Wes t  Long  B ranch

INTRODUDTION

This simple SIIYISTAR example used the STARTRAN 1 softr: lare for programming and operalion. The equation
uses balanced positive and negative feedback to maintain a constant amplitude of oscil lation.
Frequencies over 5 hertz i-n real t ime or up to 2.5 KHZ at 5OO/1 faster than real t ime can be
handled. The results i-n real t ime can be plotted on a strip chart recorder and the high frequencies
can be displayed on a tulo channel oscil loscope. lJhile the repetit ive solution is displayed, the user
can continue to interact through SIfiRUN to investigate parametric changes.

APPLICATION

The basic nonlinear oscil lator eouation is

n x + e i 2 * i = o

There is an init ial condition on X rLlhich produces a constant asymmetric oscil lation in X depending
upon the value of B. This problem r:las first run in ACSL lo determine practical ranges for the state
variabl-es and then the additional PTRAN statements rLlere added as shoun in Fioure 1.

The three logic equations for LIC, Lm0N0, and LTERwI uere used to control the PSP lYlode automaticatly
for repetit ious solulion and display on the oscil loscope as identif i.ed in REC2. The T variable
(time) feeds the Horizontal rrrhile Display Variables X and XD0T feed trrro of the four available
channels. Channels 1 and 4 are biased to provide axes for channels 2 and 3.

The Command File uas prepared in the Editor to provide si-mple control of the problem from SIfvlRUN as
shotrln in Figure 2. A basic run is included in the PTRAN program for BETA=1 r TRUN=1, A=500, and

Results of running the Basic Run and after the R2 conditions are establ-ished are shoun in Figure 3
and 4. It can be seen that this is about 4 - 5 hertz uhich is actually 22 - 28 radians per second.

The last command procedure P speeds up the solut ion by lOO/1, adjusts the run-t ime, and the scale
factor for the run-t ime. Thenr i t  act ivates the Paral lel Processor (RR) mode uhich al lorrrs the togic
circuit  to control the inteqration. At this point, solut ions containing 4 - 500 hertz frequencies
are displayed ul i th a 20 mil l isecond repeti t ion period. Interacti-ve parameter changes can then be
made to study the equation.

APPENDIX

The four channel osci l loscope has been uired into
SIIYISTAR on Recorder 2 as fol- l-orLrs:

Channel
1  Hor i .zon ta l  Input  (0  -  1 .0 )
2  rop  Channe l  (10 .2 /DIV)
3 Second Channel
4 Third Channel
5 Bottom Channel-

c H r

c H 2

Each channel is separaled by tuo divisions on the CH 3
CRT.  Note  tha t  1 .0  in  the  Hor izon ta l  i s  ac tua l l y  g
vo f ts .  A Iso ,  lhe  sca l i .ng  o f  each channe l  i s  1 .8
vo l ts /d iv is ion .  By  proper  spec i f i ca t ion  o f  b ias inq  ^ . .  .
and sca l ing  o f  each channe l ,  i t  shou ld  b"  poss ib lJ  cHa

to create any desired display uithout changing any
set t ings  on  the  osc i l loscope.  0 f  course ,  th is  can
include crossplots in r, lhich one variable is
assigned to X. There is presently no means for
blanking the screen.
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r P S P : 1  r  0 ,  E R R = f  A l
T T I T L E

I T O N L I N E A R  O S C I L L A I O R
.  P R €P A R E D  8 Y  J . P Ä U L  L A I { D A U E R : 1 2  i A R  1 9 8 5
r  I I { P U T

P RO6 R A ' I

.  a a E T A  ( S E T A )  '

L O G I C A L  L I C z  L t l 0 t l 0 z  L T E R i T  I C 0
C 0 ! I S T ^ { T  T 0  -  0 ,  g E T A  =  l r  T R U N  -  I
C O i l S T A i l f  I C O  - . f n U E . e  t C T l ! l  =  0 ' 0 0 1
C O t { S T A i l T  A  :  5 0 0 r  I  :  0 . 0 t
C O N S T A i l f  X 0  =  1 6 ,  X D 0 T 0  =  0
'  a i l A x v A L  I  =  1 0 . 0 2  B E I A  s  l z  T R U N  = ' 1 0 '
I  a i I i l V A L  l : 0 . 0 r  B E r A ' . 0 0 2 r
. a f i A X V l L A : 1 0 0 0 1 8 = . 1 .
I  i t l t i l V A L  A  :  1 0 0 2  8  =  0 '

D I I { A I t I C  I  D E R T V A I I Y€ i  . A P A R A L L T L .
'  T A T t O E T T I  N G  I
'  a f i A x v A L  x  :  4 0 r  x 0 0 T  =  1 0 0 0 r
'  l l l I t t V A L  |  =  - 4 0 .  X D 0 T  =  - 1 0 0 0 1
r  a s c A L E  D X  =  1 0 0 ,  0 x D o r  =  2 5 0 0 r  0 1 = 1  t  D 1 t 1  '

X D O T  =  I i l T E 6 (  - A r X  -  a i X D O T r r ?  z  I D 0 f 0  )
x  =  r r { T E 6 (  X 0 0 r  r  r 0  )
I  =  I N T E G (  1 r  I 0  )

. I . t O O E  C Y C L I i l G
L T E R i l  :  T .  E E . I R U I I
L t { O t l O  :  l t l O t { 0 (  l C f  I l ,  L l 5 R l l  )
L r c  :  s R f  f  (  I C 0 r  L T E R l l r  - N c T . L t ' t 0 t { 0  )

' e i l o D E  I C ( L I C ) '  $ ' a ü o D E  H O ( - F A L S E . ) '

.  D I S P L A Y  V A R I A S L E S
I  c H A N N€L S  l  A l l O  6  A R€ A X E S  F 0 R  C L A t a  2  A t l o  I  I

D 1  =  - 0 . 2
D I = X + 2 0
D X D O T = X D o r - 5 0 0
0 4  =  + o . 2

'  e R E C o R D  (  R E C | t t t t o ' r e  I e  X D o f  ) '
I  a R €C O I O  (  R E l | t t ' r ' . t t  T t  D 1 t  D X e  0 I D 0 T e  D 4  ) '

I A€I I D P A R A L L E L I  3  €N D  I  E N D
E N D
T t R A i l S L A I E

Figure 'l

PTRAN Source Program

F r n r 1 1 6  i

Basic Run

P R O C E D  R O
5 A = J 0 0 a 8 = 0 . 0 1
5  ' s f " T  :  1 0
S IRUII  :  '10
S S E I A r l
€f iD
P t 0 c€D  R 1
S A : 5 0 0 e 4 - 0 . 0 1
S  ' S f r e T  :  l 0
s  f tU I  r  10
END
P R O C E D  T 2
s A r E 0 0 ' 8 r 0 . 0 2
El l0
PTOCED I
s r i  r l u r
s l ä  .  I c .
Elt 0
P R O C E D  h
s r i  .  s l .
S I i . H D .
Er{0
P R O C E D  O
s t f t  .  0P.
EI{ D
P R O C E D  P
S I i l  T  RU '
s  8 €T A  = . 0 ' t
s r R U t s 2
S  ' S f l  e f = Z
s r n  . P P '
E lr0
S€f  C i l o ' 0 I 5

Figure 2
SIüRUN Command File

Figure 4
Run R2

tT+
I
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S I M S T A R  S i m u l a t i o n  o f  a  S a t e l l i t e  A t t i t u d e  C o n t r o l l e r
by  P .  Landauer ,  EA I  Wes t  Long  B ranch

Fp -  DISTUBBANCE
I U  h L E

LOWEB

UPPER
CONTROL

JET

\\

cölriiöu y'
JEf_J

This simulation of a rbang-bangf controller for the pitch attitude of a satell i te launch vehicle rrlas
presented as an example of programming SIMSTAR and is typical of many applications in the aerospace
industry involving the design and analysis of feedback control systems.

Usinq the STARTRAN Program Generation System, the macro elements of the SIflSTAR Parallel Simulation
Processor can be combined easily and naturally to represent the qiven non-linear mat,hematical model.
Probl-em parameters can be easily changed and simulation runs can be made at real-time or up to 1 0
times faster, uith concurrent display of graphic results on a multi-channel recorder. Alternatively,
simulation data can be sampled and collected during the run using the SImSTAR Data Conversion
Processor, for subsequent plotting using a graphic terminal.

OISTURBANCE
FORCE

E' o
CONTROL

COMMANO
PITCH

ANGLE

Figure 1

Figure 1 shotr ls a block diagram of the model. lLJith an input command pitch angle 05, the tbang-bangl
control ler actuates f ir ing of upper or louer control jets to achieve the commanded ang1e, using
second order rate and posit ion sensors. The control ler model includes a tr igger level or rdead
zonet. The control signal for f i r ing the jets is delayed in t ime, and responds to a maximum thrust
as a f irst order laq. A variable disturbance uas also included in the model, and i t ,s effects can be
observed on control ler performance. f4ost of the model coeff icients urere parameterized, and can be
readily changed, for control ler design and evaluation,

CONTROLLER

SENSED PITCH RATE

u2g+zps+A

BODY
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Some As ts of Interfacinq a PACER 600 tp ! l-b-e-l u ters
bv  H. Ho f  fmann ,  DFVLR Braunschwe ' i g

The project ATTAS (Advanced Technologies Testing Aircraft System) serves for in-fl ight simulations

of other aircrafts. An accurate ground simulation of the research aircraft is absolutely necessary'

The simulation of the aircraft is performed using the multiprocessor system 4D10. Distribution of

data is done by a PACER 608 hybrid system. The Figure shous the computer confiquration for the

ground simulation. A fixed time base is necessary for recording the results on magnetic tape or

strip chart recorder. There are several reasons against the fact that the AD10 system as main part

of the simulation takes over the generation of the time base'

1. The cycle time of the AD10 is much shorter than the cycle time of the other computers' Therefore

it uould be necessary to install a countör in the simulation program rLlhich generates an

interrupt after each n-th step. Since the simulation is in real-time and the frequencies of the

c o n t r o l s y s t e m s a r e r e l a t i v e l y h i q h c o m p a r e d t o t h e f r e q u e n c i e s o f t h e m o v e m e n t s o f t h e
ai_rcraft, the cycle time must be kept as short as possible to avoid errors in the integration

caused by too large step sizes. An additional counter uould increase the cyc.le time'

2. fhe cycle time of the AD10 depends on the length of the program ("'g': 2'321 ms)' To obtain a

more handy time base ( 0.s., 2.5 ms) pause cornmands rriould have to be inserted into the program'

But this rirould increase the cycre time and therefore the quality of the simuration courd

deteriorate and aII the time, at each change in the program, the number of pause commands uould

have to be changed too.

The fixed time base therefore is provided by the pAcER 600 hybrid system' Exchange of data betureen

tuo computers resurts mainly in a kind of handshaking. Horrlever, handshakinq is not alloued in a

rear-time simuration, since this method implements a stand-by loop in the AD10 system and could lead

to variable cycle times, i.e. the real-time condition could not be accomplished'

A specially deveJ-oped interface that avoids a uraiting loop in the AD1 0 system uias described in lhe

presentation.

Ground ComPuters

rFTt
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R e a l t i m e  C o n t r o l  o f  a  S e r v o m e c h a n i s m

b y  M .  R i e g e l - R a u n e r ,  U n i v e r s i t ä t  d e r  B u n d e s w e h r  M ü n c h e n

ABSTRACT

ttContrary to the regulator problem the problem of returning a system to its zero state, the servo
problem is the task of controll ing a system so that the system output follouls or tracks a desired
trajectory in some optimal sense /l/." Several controllers, conventional, state and deadbeat
controllers uli l l  be applied to an electri-ca1 driving motor of a tracking radar uith a time constant
of 5 seconds.

The time response of step and ramp input uiII be compared uithin a combined digital and analog
simulation under realtime conditions.

INTRODUCTION

Concerning a tracking radar there exist tr;;o driving motors for verlicaf and horizontal motion. The
driving motor can be modelled as an integtator /2/ urith a time lag of 5 seconds for the vertical
motion and of 1.5 seconds for the horizontal motion. Driving motors mostly used for positioning
problems in robotics or radar technics are controlled by proportional and int,egral controllers or
state controll-ers /3/. the follor:l ing contribution compares proportional and integral feedback
controller, feedforuard controller, state controller and deadbeat controller. The simulation is
separated in an analog part (motor) and a digital part (controller, feedback loop) r:rorking under
realtime conditions.

PROBLEM FORMULATION

LJith the transfer function of the drivinq motor

F ^ ( . )
J \  r i r 5 /

( 1 )

1. The programming symbols for the process represent ther, rp  ne l -  f  he  nnnf  rn  l  Innn  :q  qhnr , rn  i  n  F  'a - -  -  - * ' .  - . '  '  1 9 .

analog simulated part.

I

I
I

posil ion

derivation of position

p rocess- - - - - . 1

I
I
I

- K
T

Figure 1: Control loop rr l i th analog (process) and digi. tal separated

Time constant and proporLional constant are:
T  =  5  secr  K  =  3 .74  (ver t i ca l  mot ion)

ul i th u input
y control ler output
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CONTROL AND RESULTS

concerning the tracki-ng problem step, ramp and step plus ramp functions are used as input signals to

the plant rrl i th the coefficient K = 3.?4 and the time constant T = 5 seconds'

Starting rrrith a proportional controller (P) the results shorrled that another component must be

provided for exact ramp tracking. Therefore a proportional plus inteqral (pI) ana a feedforuard

controller uere implemented. The settl ing time of the step response of these three controllers uas

betrL.reen 60 and 100 seconds and nol acceptable for a military radar'

.,, i th a pI/p-cascade, a state controfler and a deadbeat controller settl ing times r:l i thin 2 and 5

seconds u,ere reacned for step response (fig. Z). Ljhereas controller outputs of the proportional

control-ers urere extremely rou, the total range of controll-er output ( =,lrl) for cascade, state and

deadbeat controller ru, u="d (fig. f). The sampli-ng time for this realtime simulation ulas set to 1

second.

The state controller, see Fig. 4, uhere output and derivation of the process output are fed backt

needs the derivation of the input signal added to the ureighted input itself. The

proportional/integral component is necessary to reduce an eventually occurring output error to zero'

The control parameters are chosen after a parameter variation and are constant for all input

signals.

i f
ü t't li
!'/J
i j s
l l

f

5 1 0 1 3 2 0

F igure  ,  
" ' "u

Step response of the circuit  tui th a cascade (C),

state (S) and deadbeat, (D) control ler;
samplinq t ime of 1 second, realt ime simulat ion

Figure 3
Controller outPut
of step response
related to Fig. 2

Figure 4: Block diagram of the system ul i th state control ler

For the application of a deadbeat control ler one needs the state variable dif ference equation of the

process

2?



- K + l 0 ( r ) I r <  +  n ( T ) u u , 0 ( f t  Transi t ion matr ix-  \ ' /

The controller output u and u-o t

[ ( i ) =  [ g  h ,  ! ]qt:;l4 -

=  tY t  ' (T )  |  xb - n ( n r )  l o  ]  ,

of a second order (n=2) process r:1i11 be calculated every second time period, so that the controller
output is alternating uo and u. each time period. Therefore a discrete time of '1 second for example
results in a 2 seconds t, ime base for the deadbeat controller. This means that the deadbeat
controller uorks r:l i th the information one step delayed.

A tracking radar has to perform tuo different tasks. If a target has been detected the radar has to
lock on the target starting from a rLraiting position and then fo11or:l the movi-ng target. These
requirements shall be simulated by an input signal composed of a step and a ramp. Fig. 5 shous the
results of a simulation by using a cascade (C), state (S) ana deadbeat (D) controller.

The system performs best uith the state controller, it needs only 3 seconds to reach the input
signal. The cascade eontroller causes very slou reaction and exact tracking on and after 13 seconds,
uhereas the system output ulith deadbeat controller has a settl inq time of g seconds.

0 - 8

,o 
,r"arri*

Figure 5: Response of the system to a step/ramp input
u i th  cascade (C),  s tate (5)  and deadbeat  (D)  contro l lers

CONCLUSION

UJith respect to the results discussed before, the tracking radar problem to lock on and track a
moving target can be solved uith controller concepts, rLlhich do not afford larqe calculations.

In this simulation rLlith step, ramp and step/ramp inputs aII controllers are set urith the same
parameters. The time constant of the system is 5 seconds, uhich means a slor:: process behaviour. It
uas demonstrated that the input signal can be tracked on and after 3 seconds exactly, trlhereby the
controller output rrlas r:.rithin the signal rangetl0 Volts forced by the analog computer. The simulation
uas done under realtime condil ions to shoul t,he possibil i t ies for further implementation in a real
process control.
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D v n a m i c  S i m u l a t ' i o n  F a c i  I  i t i e s  a t  G a s u n i e  R e s e a r c h

b y  J . E . J .  H e r m a n s ,  N . V .  N e d e r l a n d s e  G a s u n i e

The company N.V. Nederlandse Gasunie buys, transports, and setls natural gas. It has about 1800
employees and the annual turnovet is approximately US $ 8*10"'

The tools for dynamic process simulation are a hybrid computer and Tutsim for an Apple II and for
the pDp 11/34. Tutsim is a simple, easy to handle, block-oriented computer simulation program. The
hybrid computer consists of a PDP 11/34 (operating system RSX11fl V. 3.2) and an EAI 2000. In
addiLlon to 56 DCAs and I Pots the analog computer contains 46 analog computation amplif ier trays
and several digital trays. Moreover, a serial and a parallel interface betueen the analog and
digiLal computer is available.

Th" gxpertise, is distributed over a number of 5 employees rrrithin a specialist group rrrhich is part
of the Services department at the laboratory of Gasunie Research. At this moment there is a vacancy
for a senior control engineer.

Harduare Problems

1. For trrlo months no hybrid computation has been possible! The lvlacs terminal shor:red continuously:
rserial port not on-li.ner. In spite of good service of DEC as rrlell as EAI the inavailabil ity
lasted from 16-11-1984 unti l 16-01-1985. It appeared that there r:lere trLlo errors in our hybrid
fac i l i tv :

a. The pouer supply of the hybrid computer, r: lhich rr las del ivered by GTI; produced a f loating

voltage and the computer shoured a capacit ive behaviour.

Connecting one of the secundary urires uith ground solved this problem.

b. A tife uire, r: lhich damaged insulation in the tAI 2000 intermittently touched a grounded
fan-grid. Because of the floating voltage supply no fuse ulas blorLln. The Dranetz pourer supply
observator could not detect the voltage peaks because the rise time r:las too short.
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The PDP houever reacted on these peaks. DEC used over 100 man-hours and 11 boards; beside this
a spare PDP ulas instal led.

2.One of  the s imulat ions had to be f in ished before January 1st r  1985,  so the operat ional  hybr id
model rrlas transLated into Tutsim on the Apple. Each Tutsim run took about B hours. It appeared
that the Apple II (about 5 years old) has been ulorn out. It ulas aLmost impossible to use the
accelerator board; board contacts also needed cleaninq about once a ureek.

Plannino Simulation Facil it ies

Trying to find out the demand for simulations in the fulure and to promote it:
December 1984: Mr. lL.l i l lemse and fYlr. Hermans held an introductory presentation on dynamic system
simulation.
January 1985: Ivlr. Jungbauer (EAI Aachen) joined Mr. I l ic (EAl bJest Long Branch) rrlho held a more
in depth presentation on this subject at Gasunie.
Since then the simulation demand has slightly increased but is more steady nou; some people are
starting to simulate by themseJ-ves.

Simulation tool-s available:

nour :  hybr id:  PDP 11/34 -  EAI  2000
Tutsim: for Apple and PDP 11 /34

near future (1/2 year)z
i. Gasunie has rented an IBwI AT trl i th coprocessor and ACSL as uell- as Tutsim for one month,

starting October ?th. If the above set i.s functioning properly, Gasunie ui. l l  purchase it
and thereby replaces the AppJ-e-Tutsim combination.

i i. Extension of the EAI 2000 by either 4 function generators or 1 multiplier/summer tray and
2 integrator/summer trays.

c .  f a r  f u tu re  (1  yea r ) :
i. F0RTRAN version of Tutsim (instiLute l icense) for HP PCs.
ii. ACSL on tulo more IBM ATs and on a mainframe if Gasunie sti l l  l ikes to rrlork uith it.
i i i .  Mr. Hermansr personal rrrish: replacement of the hybrid computer by a SIwISTAR because if i t

is once installed several peopl-e can start using it because of the quality and the
comfort; righL nou Gasunie has to do too many simulations in a very short t ime.

As an gggglg the simulation of a compressor station near Arnhem uas shoun. The problem r:.ras that
uith the installed tuo-stage controller it rr.ras impossible to operate three centrifugal compressors
in parallel. According to the hybrid simulation a three-stage controller ulould be the cheapest
solution. This controller is beino inst-a11ed nou and it uli l l  be used this uiinter.

2 .
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E x p e r i e n c e  w i t h  a n  E A I  2 0 0 0 / A p p l e  L i n k
b v  A .  M a c K i n n o n ,  U n i v e r s i f y  o f  G l a s g o w

Because of delays over the past yeart the author changed the tit le of the presentation to

ItN0N-experience rrl i th the EAI 2000/App1e Linkrf '
manuals uhich rrlere diff icult to understand' lack

in the U.K. ,  and bui ld inq a l terat ions '

Delays ulete caused by long del ivery of the softulare'

of exoer. ience on the part of the EAI representative

planning uas essential and that hybrid softrL'rare for
The main conclusions reached uere that long-term

the Apple uJas very exPensive.

fYl.  Riegel-Rauner

D  Q a a n o r,  .  e s s Y e -



Analog Simulat ion br ings Quick Sol t t t ions of  Contrg]_! rob]_gr : .
by  M.  M inne ,  K l , r l u  Mü lhe im/Ruhr

SIMULATION ITITHIN THE KbJU TURBINE MANUFACTURING FAC]LITY

- Development of turbine components (hydr. actuators, valves, blades, ...)
-  Development  of  turb ine contro l  loops (speed,  1oad,  pressure,  . . . )
- Turbine-grid coupling problems (load oscil lations)
- fmprovement of the dynamic of control loops on site
- Direct digital control problems

EQUIPMENT

PACER 100, fnterface 690, Analog Consoles 680, 580, pDp 11 /23+ with A/D

TASK: IyIULTIPLE C0NTROLLING 0F TlI0 PROCESS-STIAffi-TURBINES

Cht.d-
n,w

FEATURES

- Couplinq
other .

- Separate
- Separate

h ^ ^ l ^ -I  I E A U E !  .

Ex&<'c{i*t

F igure 1 :  TrLlo Turbine Process

the controf loops through steam header pipes, i .e. every control quanti ty depends on the

speed control loop r: l i th associated hydraul ic actuated control valves for every turbine.
pressure control- loops manipulat ing the above mentioned valves for evcrv trrrhine resp.

PBINTS OF INVESTIGATIONS

- Structural stabil ity of the multipte coupled control 1oop.
- Necessity of a special controrler resp. netrrlork to provide decoupling.
- Parameter sensitivity of the system.
- Controller-structure and optimized parameters.

E ^ O E |  1  t  6 o 2 q
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DEVELOPING THE MODEL

Linearization of all equations referring
to the stationary operatinq point.
Selection of an adequate algorithm for
the contro l ler  (see Fig.  2)

EXPERIMENTS UITH THE MODTL

Varying the controller parameters.
Varying the turbine parameters and the
order of the frequency response
function.

THEORETICAL INVESTIGATIONS

Development of the frequency domain
equation for every control quantity to
receive analytical terms for the
^ ^ r  r n l  i  n n  n f  + h ^  ^ ^ ^ + - ^ l  1  ̂ ^ n -L U U P I f  I  1 9  U  I  U l  l E  L U I  I  U l  U I  T U U P J .

Dependency of the coupling influence of
one control loop to another by terms of
the difference of the high and lour
pressure turbine (HP resp. LP) transfer
function.

FURTHER TXPERIMENTS

Variation of the high and lou pressure
turbine transfer function according to
t,hermodynamics.

Figure 2

Figure 3
- ^ 4Turbine 1 ul i th 50% difference of the

time constants of HP resp. LP
Turbine 2 uith HP resp. LP

identicat t ime constants

Figure 4
Turbine 1 as above

Turbine 2 uith 50fr difference of the
time constants of HP resp. LP

_1 42
A l 4 , 4 f l - : =  S p e e d  t u r b i n e  1  r e s p .

turbine 2
Disturbance : mech. torque of turbine

CONCLUSlONS

- Structural stabil ity of the coupled speed and pressure control loops
- Amount of coupling depends on the difference of the HP resp. LP turbine behaviour
- As a first approach every loop can be handled as independent from the others
- No special decoupling netrrlork necessary.

P
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Spec ia l  P rob lems  w i th  the  S imu la t i on  o f  t he  DFVLR Research  A i r c ra f t  VFW 6 , l 4  (ATTAS)
by  P .  Saager ,  DFVLR Braunschwe ig

This presentation contained a short description of the research aircraft ATTAS (Advanced
Technologies Testing Aircraft System) of DFVLR Braunschureig, especially of the equipment of the
ai rcraf t  (e.9.  Di rect  L i f t  Contro l  (DLC) Flaps,  Noseboom,On-Board Computers (mf l -Spe))  and pointed
out the object of the application by the Institute for Flight {Ylechanics (tn-ft ignt Simulation).

lrJithin the scope of the project ATTAS an extensive and extremely accurate real-time simulation of
the research aircraft is necessary (e.g. for developmdnt of softrrlare for the board computers). At
the moment the follorrring program packages are integrated into the simulation:

fl ight mechanics, aerodynamics, control systems, atmosphere,
engines, navigation, instrument control, equil ibrium calculations

The simulation of the control systems turned out to be extremely diff icult (".S. elevator control
system, see Figure 1 ), because of the complexity of the model nhich eonsists of EHS (Electro
Hydraulic Actuator), booster, and rudder (elevator). There it had to be considered that the tHS are
limited in pressure: The forces that effect the surfaces are partly fed back t,o the EHS and thereby
determine the pressure in the EHS. If the forces cause a maximum pressure the output is limited by
the EHS r.uhereupon the surfaces cannot be controlled any further. Thus it is achieved that maximum
given forces on all the control systems cannot be exceeded.

Finally a system of order 6 has been implemented rrlhich could be validated by comparison urith a
simulation running .on the large computer not real-time. Similar systems have been implemented for
all control systems.

Figure 2 shorr;s a smal-l part of the results of a validation documented by means of the EAI 681 and an
I channel recorder. Here a jump signal trlas chosen as input to three of six DLC control systems. A
feul variables for flight mechanics and the positions of the individual DLC flaps have been recorded.
Thereby the different deflection of the flaps is to be noted which is caused by different aerial
forces ulhich effect the flaps.

Input signal

ATTAS SI"IULATION : HöHENRUDERSTEUERUNG

AOOSTER HOHENruI)EF

Angl€ of  at tack

Di.C ilaF i

DL: r la!  2

Figure 'l Figure 2

To conclude the presentation the art i f ic ial feel simulat ion r: las point,ed out rr lhich is also part of
the real-t ime simulat ion and gives the pi lots in the f ixed-base cockpit the real ist i-c sensation of
the appearing control column forces.
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M o d e l l j n g  a n d  S i m u l a t i o n  o f  a  C o n t r o l l e d  M o t o r - V e h i c l e  D r i v e { ' )
by  K .H .  Faso l ,  Ruhr -Un ive rs i t ä t  Bochum

The Institute for Gear Techniques of the Ruhr-Universität has recently developed a neu concept and
has already built a prototype of a highly effective transmission gear for motor cars (fig.t).

I I
PLANETARY GEARS

Figure 1:  Gear-uni t

The essential f igure of this drive is a pouer-split transmission consisting of both mechanical
planetary gears and a conti.nuously variable hydrostatic gear. Thus, a very high efficiengl of the
gear uras obtained. As part of a jointly executed project, members of the authorrs Institute ' have
carried out model building and simulation studies r:lith the
control system to obtain optimal performance of the car.
ratio and the engine throttle valve, depending on required
Iitt le deviation, along the characteristic of minimum fuel

goal to design a microcomputer-based
By continuous regulation of both the gear

pourer, the en6jine can operate r tlith
consumption.

For both digital and analog simulation, in the first stage, most exact mathematical models for the
mechanical part as rrlell as for the hydraulic part of the gear unit urere developed by means of
theoretical system analysis. In the oral presentation of the contribution some examples for
modelling of subsystems urere given. These elementary subsystems of rrlhich the gear is composed are
e.g. shafts, couplings, torsional masses, cog-rrrheel transmission, planetary gearsr the specific
components of the hydraulic gear, etc.. Simulation models of the combustion engine and of the
vehicle behaviour u,ere taken from literature. By means of theoretical considerations supported by
both digital and analog simulation, f inally, a reduced model r: las received that uras sti1l reliable
enough. Figure 2 gives an impression of the complete detaiied model of the gear (before model
reduction). Each symbolic block represents an elementary subsystem.

;)
This presentation is based on a paper by R. Dreibholz and R. Vonnoe: Itsimulation and Control of

a Dontinuously Variable Transmission in a tYlotor Vehiclerr, presented at the ISATA Conference, Graz,
Austria, September 1 985. The subject research project is supported by the DFG (Deutsche
Forschungsgemeinschaf t ) .
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Figure 2: Block diagram of the detailed qear simulation model

Figure 3 shours the complete control system. Opti.mal eontrol means, in this case, that the engine, at
any steady state as ulell as at transients, operates ulith minimum fuel consumption and that the pouer
output follouls the setpoint given by the driver as fast as possible. Cont,rary to conventional cars
the driver does not actuate the throttle valve directly but he acts on the por:.rer setpoint.

*  )  controt led system: er ig ine ,gg4r  ,vehic le

(speed)

P9

I
I I

I
J

FUNCIION -
GENERATOR

nsET PotNr coNIRoLLERI

Figure 3: Speed control system uith optimal
throttle adiustment
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A function generator then determines the optimal speed setpoint. The throttle valve is set by a
second function generator appropri-ate to the actual engine speed.

+ 1 5
ßNGLE OF
U N I T  B

t  0 l

TRRVERSE

- l s

6600
E N G I N E  S P E E O

t t l l l I N l
0

r 2  0 0
E N G I N E  T O R O U E

rNtl l
0

23tr
VEH I  CLE
V E L O C  I  T Y

tK11/Hl
0

Figure 4: Example for simulation results:
stepchanoe of throttle-va1ve

Figure 4 is an example for simulation results. The'simulation uas performed on EAI 2OOO computers
connected to a DEC LSI 11/23. Tn simulation, not only all kinds of system responses at various
operating conditions but also the influence of various parameters such as road condition u,ere
investigated. It should be mentioned thaL, not only as a gag bUt also as a good he1p, in the final
stage, the porller setpoint uas received from a real pedal operated by foot and the engine! speed
signal acted on a sound generator thus imitating the noise of the car.

The prototype of the gear unit is on the test stand in the moment. The final goal of the study rrri l l
be to carry out experiments ulith a real car.

32



C l o s i n g  S e s s i o n

The president expressed many thanks to Dino lylarras
for the excellent organization of this meeting.
Dino fiarras then thanked the participants for
coming to Santa wlargherita.

There u,as a general discussion about user
meetings, meeting frequency and user attendance.
It LJas considered to send out a user
questionnaire. Users suggested to keep the
invitation more formal,

Gasunie is ui1ling. to host next yearts meeting.
fYlr. Hermans uil l  be the organi.zer. Details are
given on page 39.

rhe follor,ring pictures ducument some of the social events.

0n the second evening some of us urent by car to
Camogli, a rrlonderful old fisher torrln on the sea
and took a ualk through toun and the haroour.

The last evening brought the traditional farerrlell
party. This time it lras very special. 0n an
extraordinary mild 0ctober evening trie made a boat
trip from Santa Margheritä to San Fruttuoso rrl i th a
stop in uorld famous portofino.

fn San Fruttuoso rrle first visted the abbey ulith
its old cloister and Doriars graves. At the
fareurell dinner rr.re had delicious sea fooo.

Closinq Session

Camogli

Group Picture



0n the Boat

Portofino

I .  Husinsky

H.LJ .A.  Jungbauer
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U n i v e r s i t ä t  C l a u s t h a l ,  I n s t i t u t  f ü r  H ü t t e n m a s c h i n e n
B r e m e r s t i e g  , l 5 ,  D  -  3 3 9 2  C l a u s t h a l - Z e l l e r f e l d
T e l . :  0 5 3 2 3  7 2 2 2 0 1
Equ ipmen t :  580 ,  2  TR 20
A p p l i c a t i o n  F ' i e l d s :  O p t i m i z a t i o n  o f  m e c h a n i c a l  e q u i p m e n t ,  d u r a b i l i t y

H e r m a n s  J .  E .  J .
N . V .  N e d e r l a n d s e  G a s u n i e ,  A b t .  T P / S
P . 0 .  B o x  1 9 ,  N L  -  9 7 0 0  M A  G r o n i n g e n
T e l .  :  0 5 0  2 1 2 5 6 1
Equ ipmen t :  EA I  2000 ,  PDP 11 /34
A p p l i c a t i o n  F i e ' l d s :  C o n t r o l  s y s t e m s ,  c o m p r e s s o r  a n d  m i x  s t a t j o n s ,

gas  p rob iems

H o f f m a n n ,  H e l m u t
DFVLR,  I  ns t i  t u t  f ü r  F1  ugmechan i  k
F l u g h a f e n ,  D  -  3 3 0 0  B r a u n s c h w e i g
Te l .  :  0531  395  2778
Equ ipmen t :  PACER 600 ,  PACTR 100
A p p l  i c a t ' i o n  F i e l d s :  A i r p l a n e  S i m u l a t i o n
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Hus insky ,  I rmgard
Techn ische  Un ' i ve rs i t ä t  h l ' i en ,  Hyb r id rechenzen t rum
Gußhauss t r ,  2 l -29 ,  A  -  1040  t r l i en
Te l . :  0222  5601  3704  (3706)
Equipment :  PACER 600 Autopatch,  SIMSTAR
A p p l i c a t i o n  F i e l d s :  H y b r i d  S i m u l a t i o n  T o o l s

Jungbauer ,  Henk lnJ.  A,
E lec t ron i c  Assoc ia tes  GmbH
Franzs t r .  107 ,  D  -  5 i00  Aachen
Tel . :  0241 26042

Kacza l  a ,  F .
E lec t ron i c  Assoc ia tes  Sa r l
25 -27 ,  Rue  G inoux ,  F  -  75737  Par i s  Cedex  15
T e l . :  0 1  4 5 7 7  0 8  1  3

KJe'i  nert, l , , lo1 fgang
T e c h n i s c h e  U n i v e r s i t ä t  W i e n ,  H y b r i d r e c h e n z e n t r u m
Gußhauss t r .  27 -29 ,  A  -  1040  Wien
Te l . :  02?2  5601  3702  (3706)
Equipment :  PACER 600 Autopatch,  SIMSTAR
A p p l i c a t i o n  F i e l d s :  H y b r i d  S i m u l a t ' i o n  T o o l s

Landauer ,  Pau l
E lec t ron i c  Assoc ' i a tes  Inc .
185 Monmouth Parkway,  l , t lest  Long Branch,  New Jersey 07764,  USA
Te l . :  201  229  1100  Ex t .  704

L i  pa r i  ,  Luc ' i ano
Ansaldo Component i
V i a  P a c i n o t t i  2 0 ,  i  -  1 6 1 5 1  G e n o v a

Lombard i ,  F i  1  i ppo
Ansaldo Component i
V i  a  Pac i  no t t ' i  20 , .  I  -  1  61  51  Genova
Equ ipmen t :  2  EA I  2000 ,  App le
App ' l i ca t i on  F ie lds :  Tu rb ine  con t ro l  sys tem des ign  and  check

M a c K i n n o n r  A n n e
Un ive rs i t y  o f  G lasgow,  Dep t .  o f  E lec t ron i cs  and  E lec t r i ca ' l
G lasgow G12  8QQ,  Sco t l and
Te l . :  041  330  4792
Equ ipmen t :  EA I  2000 ,  App le
A p p l i c a t i o n  F ' i e l d s :  E d u c a t i o n ,  R e s e a r c h  i n  g e n e r a l  c o n t r o l

Mar ras ,  D ino
Ansaldo Component i
V i a  P a c i n o t t i  2 0 ,  I  -  1 6 1 5 1  G e n o v a
T e l . :  0 1 0  4 1 0 5 6 4 3
Equ ipmen t :  2  EA I  2000 ,  App le
App l i ca t i on  F ie lds :  Tu rb ine  speed  con t ro l  sys tem check

Meerkamp,  D.
E lec t ron i c  Assoc ia tes  GmbH
Franzs t r .  10J ,  D  -  5100  Aachen
Tel . :  A241 26041

Eng ' i nee r i  ng

systems



M' i  nne ,  M ' i chae l
Kraf twerk Union AG, Abt '  TRV
h l i esens t raße  35 ,  D  -  4330  Mü lhe im/Ruhr
Tel . :  0?08 456 2316
Equ ipment :  PACER 100,  680,  580,  PDP
n ö p t i c a t i o n  F i e l d s :  T u r b i n e  c o n t r o l

i  den t ' i f  i  ca t i  on  '

Mora les ,  Jo rge-  
O fV ln ,  I n l t i t u t  f ü r  Nach r i ch ten techn ' i k
Oberpfaf fenhofen,  D -  8031 t , .Jeß1ing
T e l . :  0 8 1  5 3  2 8 8 5 4
A p p l i c a t i o n  F i e l d s :  S a t e ' l l i t e  i n j e c t i o n

1 1  1 2 3  ( R T l  1  )
loops  behav iour ,  sYs tem Parameter
o s c i l l a t i o n  a n a l Y s ' i s

a n d  m i s s i  l e  h Y b r i d  s ' i m u l a t i o n

Obermai  er ' F ranz
MBB GmbH,
Pos t fach
T e l . :  0 8 9

T e l . :  3 3  3 8 6 3 5 0 5 5
Equ ipmen t :  HYshare
A p p l  i c a t i o n  F i e l d s :

Saager ,  Pe te r
DFVLR,  Ins t ' i t u t  f ü r
F lugha fen  D  -  3300
T e l . :  0 5 3 1  3 9 5  2 7 7 8

UB Raumfah r t ,  Ab t .  RR51
8 0 1 1 6 9 ,  D - 8 0 0 0 M ü n c h e n

60005980
80

Equ ipmen t :  EA I  HYshare  600 ,  3  681 '
n p p l  i c a t i o n  F i e l d s :  S p a c e  d i v i s i o n '

R i e g e l - R a u n e r ,  M o n i  k a
Un ive rs i t ä t  de r  Bundeswehr '
Werner  Heisenberg t , r leg 39,  D
T e l . :  0 8 9  6 0 0 4  3 7 5 1
Equ ipmen t :  EA I  2000 ,  Gou ld
A p p l i c a t i o n  F i e l d s :  R a d a r

R i g a ,  F r a n c o i s-Thomson 
Brandt  Armements,  Etudes

F -  45240 La Fer te St .  Aubin

Faku l tä t  E lek t ro techn ik  -  Rege ' l ungs techn ik
-  8 0 1 4  N e u b i b e r g

32171  w i th  P rocess  In te r face
t r a c k i n g ,  m i l .  s y s t e m  s i m u l a t i o n ,  a u t o m a t i c  c o n t r o l

e t  Deve loppemen ts  -  S imu la t i ons  Hybr ides

R T 3 2  ( 3  6 8 1 ,  G o u l d  3 2 / 2 7 )
M i s s i  1 e  h Y b r i d  s ' i m u l a t i o n s

F1  ugmechan i  k
Braunschwe ' i g

1 0 0
S i m u l a t i o n

Gou l  d  3? /55
a t t i t ude  con t ro l

Aachen

Equ ipmen t :  PACER 600 ,  PACER
A p p l  i c a t i o n  F i e l d s :  A i r P l a n e

Schemmann ,  Hugo
P h i l i p s  G m b H ,  F o r s c h u n g s l a b o r a t o r i u m
Pos t fach  1980 ,  D  -  5100  Aachen
Te l . :  0241  6003  21  4
Equ ipmen t :  EA I  2000 ,  PDP 11 /24
A p p l i c a t i o n  F i e l d s :  M o d e l s  a n d  s i m u l a t t ' o n

S q u i t t i e r i ,  A n i e l l o
Ansa ldo  ComPonen t i
V i a  P a c i n o t t i  2 A ,  I  -  1 6 1 5 1
Equ ipmen t :  2  EA I  2000 ,  APPIe
A p p l  i c a t ' i o n  F i e l d s :  T u r b i n e

G e n o v a

s p e e d  c o n t r o 1

fo r  e lec t romechan ica l  sYs tems

s y s t e m  c h e c k



N.V. Nederlandse Gasunie
Laan Corpus den Hoorn 102
9728 JR Groningen

I ' . I .  V.  l ledenl  ands:  Gasun i  e
Pos tbus  1  9
97OO MA GRONINGEN
T e l .  :  A 5 A - n 2 5 6 7
I n g .  J a n  E . J .  H e r m a n s

Dear EAI  Computer  User ,

T h i s  y e a r  t h e  a n n u a l  E A I - C U G  r n e e t i n g  w i l l  b e  h e l d  f r o r n  O c t o b e r  B  t i l l  1 1 ,  1 9 8 6
a n d  N . ü .  t r l e d e r l a n d s e  G a s u n i e  w i l . l  b e  p l e a s e d  t o  r e c e i v e  y o u  a t  t h e i r  h e a d  o f f  i c e
' i n  Gron ingen  on  Oc tobe r  8 '

The  mee t ing  s ta r t s  on  l oJednesday .  I n  t he  morn ing  the re  r v ' i 11  be  a  gu ided  v i s i t  t o
the  pe rmanen t  exh ib i t i on  "Ga ipoo r t "  f o r  ea r l y  a r r i ve rs .  A f te r  reg i s t ra t i on  and
l u n c h  t h e  m e e t i n g  w ' i 1 1  b e  o p e n e d  o f f i c i a l l y .  A  v i s i t  w i l l  b e  p a y e d  t o  t h e  C C R
(Cen t ra l  Con t ro l  Room)  f rom where  the  en t i re  Gasun ie  gas  t ransmiss ion  sys tem i s
pe rmanen t l  y  con t ro l  I  ed .
E a r l y  i n  t h e  a f t e r n o o n  a  b u s  w i l l  t a k e  u s  t o  t h e  c o m p r e s s o r  s t a t i o n  a t  S p i j k  a n d
to  Läuwersoog ,  f rom v rhe re  r ve  w i l l  go  by  fe r r y  t o  one  o f  t he  F r i s i an  I s lands :
Sch ie rmonn ikoog .

S c h i e r m o n n ' i k o o g  i s  a  b e a u t i f u l  i s l a n d  r v ' i t h  d u n e s ,  b e a c h e s  a n d  a  f o r e s t ;  i t  h a s  a
c h a r a c t e r i s t i c  v i ' l l a g e ,  a l s o  c a l l e d  S c h i e r m o n n i k o o g ,  a n d  a n  a r e a  o f  o u t s t a n c i n g
na tu ra l  beau ty .  l a le  w i  I  I  s tay  a t  "Ho te l  van  de r  l de r f f  " ,  wh i  ch  has  an  o r i  g i  na1
i n t e r i o r  a n d  a  p e r i o d  t a p - r o o m .  A l t h o u g h  n o t  b e i n g  a  l u x u r y  h o t e l ,  i t  i s
comfo r tab le  and  has  a tmosphere ,  w i th  good  con fe rence  fac i ' l i t i es .

Thu rsday  and  F r iday  we  w ' i 1 l  s tay  ' i n  t h i s  ho te l  f o r
a n d  d ' i s c u s s i o n s .  I t  i s  o u r  p l e a s u r e  t o  i n v i t e  y o u
a  r e g i s t r a t ' i o n  f o r m  w i t h  s e v e r a l  q u e s t i o n s  e . g .
c a 1 l  f o r  p a p e r s  w i l l  b e  s e n t  t o  y o u  l a t e r  o n .
I f  w e  f i n i s h  t h e  m e e t i n g  i n  t i m e ,  t h e r e  v r i l l  b e

p r e s e n t a t i o n s ,  w o r k i n g  g r o u p s
t o  c o n t r i b u t e  t o  t h e  m e e t i n g ;
t o  y o u r  a r e a  o f  i n t e r e s t  a n d  a

a farerve l  I  par ty  on Fr iday
e v e n  i  n g  !
S a t u r d ä y  r n o r n i n g  w e  l e a v e  a f t e r  b r e a k f a s t  b y  f e r r y  a n d  b u s  t r a n s f e r  w i l l  b e
p r o v i d e d  t o  G r o n i n g e n .

I  t r u s t  t h e  m e e t i  n g  v r i  1  1  b e  a s  s u c c e s s f u l  a s  t h e  p r e v ' i o u s  o n e s .  L o o k i  n g  f o n ' r a r d
t o  m e e t i n g  y o u  i n  G r o n i n g e n ,

Y o u r s  s i  n c e r e l y ,

Jan  Hermans
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EAI ' s  answers  to  the  ques t i ons  o f  t he  EAI  2000  work ing  g roup

Ques t ' i on  1 :  The  pa tchco rd  p rob lem.

I f  t h e  p i n  o f
chance  tha t
pa tch  i  ng .
As  desc r i  b i  ng
(  EAI ,  t r lest
s o l  u t i  o n ,

a  pa tchco rd  i s  no t  comp le te l y  s t ra igh t ,  t he re  i s  a  b ig' i t  w i  I  I  c a u s e  a  s h o r t - c i r c u i t  w h e n  i t  i s  u s e d  i n  a

th i s  p rob lem i s  ve ry  d i f f i cu l t ,  we  gave  Mr .  B .  Mawson
Long  Branch )  de ta i  1ed  i  n fo rma t ion  and  a  poss ib le

Answer:

Ques t i  on  2 :

Answer:

Ques t i on  3 :

Answer:

We be l i eve  we  unders tand  the  pa tchco rd  compf i ca t i on  wh ich  ' i s  s ta ted .
Reasonab ly  ca re fu l  hand l i ng /usage  o f  pa tch  co rds  ' i s  requ i red .  A t
th i s  s tage  i n  t he  2000  p roduc t ' s  l i f e  cyc1e ,  t he  sugges ted  so lu t i on
i s  n o t  e c o n o m i c a l l y  v i a b l e .  H o w e v e r ,  t o  m i n i m i z e  t h e  i n c o n v e n i e n c e ,
EAI  ' i s  w i l l i ng  to  accep t  a  f ree  o f  cha rge  t rade - in  o f  up  to  one
dozen patch cords of  any type.

Accuracy of  the IC-0P-HD t ' imes.

A re  the  IC -OP-HD t imes  (RTO,  RT l  and  RTZ)  exac t ,  espec ia l l y  f o r  ve ry
sma l l  va lues  o f  RT0 ,  RT l  and  RT2  (e .g .  RT  va lues  f rom 0  to  10 )?

The  rep  op  t " imer  . i  s  composed  o f  15  b i t  d ' i g ' i t a l  t imers  ( coun te rs )
w h i c h  a r e  e a c h  a c c u r a t e  t o  o n e  p a r t  i n  a  m i l l i o n  ( m e a n ' i n g  i t  c a n
coun t  one  m ic rosecond  i  n te rva l  s  o f  t he  one  megaher t z  c lock
f requency ) .

Se t t i ng  o f  a  DSFG.

I f  t h e r e  i s  a  D S F G  v a l u e  t h a t  s h o u l d  b e  b i g g e r  t h a n  + 1 . 0 0 0 0  ( o r
sma l l e r  t han  - i . 0000 )  the re  i s  an  e r ro r  message ,  wh ich  i s  co r rec t .
Bu t  no  se t t i ng  a t  a l l  o f  t he  DSFG i s  done ,  a l so  no t  when  the  va lue
i  s  wi  th ' i  n  the to  I  erance.
Somet imes  DSFG va lues  a re  ca l cu la ted  as  a  func t i on  o f  t e rm ina l  i npu t
on  the  d ig i t a l  compu te r  and  then  i t  may  occu r  t ha t  one  o r  more
va lues  a re  ou ts ide  the  a rea  o f  +1 .0000  and  - . l . 0000 .

l a lhen  a  d ' i g i t a l  i s  used  to  ca l cu la te  DSFG va lues  (us ing  hyb r id
f i b ra ry  rou t i nes ) ,  i t  may  occu r  t ha t  one  o r  more  va lues  a re  ou ts ide
the  a rea  o f  +1 .0000  and  -1 .0000 .  Here  e r ro r  check ing  ( check  o f  e r ro r
f 1 a g ,  I E R R )  i s  t h e  r e s p o n s ' i b i l i t y  o f  t h e  u s e r .  N o t e  i n  t h e
subsequen t  desc r ip t i on  o f  t he  rou t i ne  Q IT IDSFR ( taken  f rom manua l )  t he
ou t -o f - range  e r ro r  i s  l i s ted .  (Fo r  you r  i n fo rma t ion ,  when  the  MACS
te rm ina l  i s  emp loyed  fo r  DSFG se t  up ,  ou t -o f - range  e r ro r  check ing
occu rs  au tomat ' i ca11y ,  because  ' i t  i s  bu i l t  i n to  the  f  i rmware .  )
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Ques t ion  4 :  PSSR n r .  SEL091  o f  E r langen  Un ive rs i t y  i s  no t  co r rec t l y  answered .

13 .04 .1982 :  f i r s t  t ime  PSSR SEL091  has  been  sen t  t o  EA I .

24 .08 .1982 :  answer :  EA I  WLB cou ld  no t  rep roduce  e r ro r  and  i nc luded
an  examp le  p rog ram

2,09 .1983 :  examp le  p rog ram w i th  the  p roduced  wrong  nesu l t s  sen t  t o
EAI-l^ILB

1 .  1  1 .  1983:  answer:  er ror  not  reproduced on EAI- l^JLB equi  pment ,
p r o b a b l y  m a l f u n c t i o n ' i n g  o f  E r l a n g e n ' s  H S F P ,  E A I  h a n d s
p rob lem ove r  t o  Gou ld  SEL .

4 . 0 1 . 1 9 8 4 :  a n s w e r :  p r o b l e m  c a u s e d  b y  H y s h a r e  m o d u l e  I O C S ,  t h e
inc luded  pa tches  to  so l ve  the  p rob lem a re  fo r  MPXZ.14 '
a s  M P X 1 . 4  i s  i n s t a l l e d  ' i n  E r l a n g e n  t h e  p a t c h e s  d o n ' t
T t t .

3 1 . 0 8 . 1 9 8 4 :  E r l a n g e n  r e p l a c e s  M P X 1 . 4  b y  M P X Z . 1 ,  b u t  s t i l l  t h e
p r o v i d e d  p a t c h e s  d o n ' t  f i t .

1 4 . 0 9 . 1 9 8 4 :  E r l a n g e n  p h o n e s  E A I  A a c h e n  t o  a s k  f o r  c o r r e c t i o n s  i n  t h e
pa tches ,

Answer:

?8 .09 .1984 :  EA I  Aachen  sends  co r rec t i ons  by  te lex ,  bu t  a f te r  t he
corrected patches have been i  nsta l  led the operat i  ng
s y s t e m  g e t s  i n t o  a n  i n f i n i t e  1 o o P .

S e p a r a t e  d i s c u s s i o n s  h a v e  o c c u r r e d  d ' i r e c t l y  w i t h  E r l a n g e n  U n i v e r s i t y
pe rsonne l  t o  add ress  spec i f i c  conce rns .  I n  genera l ,  t he  men t ioned
PSSR and  many  o the r  a re  be ing  co r rec ted  i n  t he  MPX2.2  ve rs ion  o f  t he
h y b r i d  l i b r a r y .  I t  i s  s c h e d u l e d  t o  b e  a v a i l a b l e  i n  t h e  t h i r d  q u a r t e r
o f  ' 1985 .



Attachment  to  Answer 3

Rout i  ne:  QI^JDSFR

F u n c t i o n :  L o a d s  t h e  s p e c i f i e d  D S F G  w i t h  a  u s e r  d e f i n e d  f u n c t ' i o n  c o n t a i n i n g
f r o n  2  t o  4 l  X , F ( X )  p a ' i r s .

C a l l i n g  S e q u e n c e :

A rgumen ts :

CALL QI^JDSFR (  IADR, XARY, YARY, NPTS, I  B)

I A D R  i s  t h e  i n t e g e r  D S F G  a d d r e s s ' i n  t h e  r a n g e  o f  0  t h r o u g h  1 7

XARY i s  t he  rea l  a r ray  con ta in ing  f ron  2  to  41  X  b reakpo in t
v a l u e s  t o  b e  l o a d e d  i n t o  t h e  s p e c i f i e d  D S F G .
They  need  no t  be  i n  ascend ing  o rde r .

Y A R Y  i s  t h e  r e a l  a r r a y  c o n t a i n i n g  f r o m  2  t o  4 1  Y  v a l u e s  ( F ( X ) )
r e p r e s e n t ' i n g  t h e  d e s i r e d  f u n c t i o n  v a l u e  a t  e a c h  o f  t h e
b reakpo ' i n t s  i  n  XARY.
T h e  v a l i d  r a n g e  i s  - i . 0 0 0 2  <  Y A R Y  <  1 . 0 0 0 2 ,

NPTS i s  t he  i n tege r  number  o f  e lemen ts  de f i ned  i n  XARY and  YARY.
V a l i d  r a n g e ' i s  2 ,  N P T S ,  4 1 .

IB  i s  t he  i n tege r  number  o f  ha rdware  b reakpo in ts  to  be  used
( m u s t  b e  2 1  o r  4 1 ) .

E r r o r  C o n d i t i o n s :

I  ERR

9 6  C o m p o n e n t  M i s s ' i n g :  T h e  D S F G  s p e c i f i e d  i n  i A D R  i s  w i t h i n  t h e
r a n g e  o f  0 - 1 7 ;  h o w e v e r ,  i t  i s  n o t  p h y s ' i c a 1 l y  p r e s e n t  i n  t h e
system.

102  I11ega1  Argumen t :  One  o f  t he  fo l l ow ing  a rgumen t  e r ro rs  has
been detected:

-  IADR i  s  no t  " i n  t he  range  o f  0 -17

-  One  o f  t he  XARY e lemen ts  i s  no t  on  an  X  b reakpo in t  va lue
r . 0 0 0 2 .

-  One  o f  t he  YARY e lemen ts  i s  ou ts ide  the  ranqe
- 1 . 0 0 0 2  <  Y A R Y ( i )  <  + 1 . 0 0 0 2

-  M o r e  t h a n  o n e  f ( Y )  h a s  b e e n  s p e c i f i e d  f o r  a  g i v e n
b reakoo i  n t

-  NPTS ' is  not  i  n  the ranqe 2-41
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ARTiCLES OF THE ORGANIZATION OF THE

EAI COMPUTER USERS'  GROUP

In te rna t i ona l  ChaPte r

ARTICLE I  -  NAME OF THE ORGANIZATION

2.  The  g roup  sha l  I  be  o rgan ized  i n to  In te rna t i ona l  and  Nor th
chap tä r ,  t he  o rgan iza t ' i on  o f  t he  f i r s t  g roup  be ing  se t  f o r th
hence fo r th  re fe renced  to  as  the  Users '  Group .
The  e lec ted  o f f i ce rs  and  the  Execu t i ve  Sec re ta ry  o f  each  chap te r
under  A r t i c l e  V I  sha l  I  cons t ' i t u te  an  In te rna t i ona l  Coord ' i na t ' i ng
the  common a f fa ' i r es  and  i n f l uences  o f  bo th  the  In te rna t i ona l
Amer i can  chap te rs .

l .  T h e  n a m e  o f  t h i s  o r g a n i z a t i o n  s h a l l  b e  E A I  C o m p u t e r  U s e r s '  G r o u p ,  a n
o rgan iza t i on  o f  use rs  ä f  compu ta t i ona l  sys tems  manu fac tu red  by  E lec t ron i c
A s s o c i a t e s ,  I n c .

Amer i  can
be low and

set  for th
Board for
and  Nor th

ART iCLE I I  -  PURPOSE OF THE ORGANiZATION

T h e  p u r p o s e  o f  t h i s  o r g a n i z a t i o n  i s  t o :

1 .  P rov ide  a  means  to  exchange  p rog rams  and  o the r  i n fo rma t ion  pe r ta in ing  to
the  use  o f  compu ta t i ona l  sys tems ;

2 .  Advance  the  a r t  o f  d ig ' i t a1 ,  ana log  and  hyb r id  compu ta t i on  th rough  mu tua l
educa t i on  and  exchange  o f  i deas ;

3 .  Spec . i f y  s tandards  fo r  a l l  commun ica t i ons  made  th rough  the  es tab l i shed
c h a n n e l s  o f  t h e  o r g a n i z a t i o n ;

P rov ide  a  means  fo r  use rs  to  p resen t  sugges t i ons  and  i+np rovemen ts  to  EA I ;

P r o v i d e  a  m e a n s  f o r  E A I  t o  m a i n t a i n  a n  a w a r e n e s s  o f  u s e r  a c t i v i t i e s  a n d  t o
r e c o g n i z e  a n d  r e s p o n d  t o  u s e r  n e e d s  a t  t h e  i n d i v i d u a ' l  l e v e l ;

M a i n t a i n  a  d a t a  b a n k  o f  c o m p u t a t i o n a ' l  a p p f  i c a t i o n s ;

A d m i n i s t e r  U s e r s '  G r o u p  m e e t i n g s .

ARTICLE I I I  _  GROUP MEMBERSHIP

Qua l  i  f i  ca t i  ons

E a c h  c o m p u t a t i o n a l  f a c i l i t y  e n g a g e d  i n  t h e  u s e  o f  E A I  p r o d u c t s  s h a l l  b e
e n t i t l e d  t o  m e m b e r s h i p  i n  t h e  U s e r s ' G r o u p  a f t e r  a p p l i c a t i o n  t o  a n d  a p p r o v a l
by  the  Execu t i ve  Board  o f  such  g roup ,  Membersh ' i p  sha ' l l  en t ' i t l e  each  fac i i i t y
to  vo te  on  each  i t em o f  bus iness  b rough t  be fo re  such  g roup .  Each  member
fac i l i t y  may  be  repnesen ted  a t  a l l  mee t ings  by  seve ra l  de lega tes .

ARTICLE IV  _  DUESTXPENSES AND FEES

4 ,
f

6 .

7 .

T h i s  o r g a n i z a t i o n  i s  t o  b e  a  n o n - p r o f i t  o r g a n i z a t i o n  h a v i n g  n o  1 e g a 1
s tand ing .  No  membersh ip  fee ,  genera l  assessmen ts  o r  dues  sha l l  be  requ i red  o f
any  member .  Each  member  sha l l  be  respons ib le  fo r  t he  t rave l  and  commun ' i ca t i on
expenses  o f  i t s  respec t i ve  de lega tes .
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ARTICLE V  -  GROUP OFFICERS

SECTION A  -  T ITLES

T h e  U s e r s '  G r o u p  s h a l l  h a v e  o f f i c e r s ,  a s  f o l l o w s :

1 .  T h e  P r e s i d e n t ,  e l e c t e d  b y  t h e  G e n e r a l  M e e t i n g ;

2 .  The  V ice -Pres ' i den t  Eu rope ,  e lec ted  by  the  European  members  o f  t he  Users '
Group  a t  t he  Genera l  Mee t ing .  The  V ice -Pres iden t  Eu rope  a l so  func t i ons  as
ed i to r  o f  t he  News le t te r ;

3 .  The  V ' i ce -P res jden t  ou ts ' i de  Eu rope ,  e lec ted  by  the  non -European  members  o f
t h e  U s e r s ' G r o u p  a t  t h e  m e e t i n g  o u t s i d e  E u r o p e  o r  b y  a  w r i t t e n  e l e c t i o n ;

4 .  The  Cha i rman  o f  t he  nex t  Genera l  Mee t ing  o r  t he  nex t  Reg iona l  Mee t ing ;

5 .  Cha i rmen  o f  s tand ing  commi t tees ,  appo in ted  by  the  P res iden t ;

6 .  An  Execu t i ve  Sec re ta ry ,  t o  be  appo ' i n ted  by  EAI .

SECTION B  -  TTRMS OF OFFICES

1,  The  P res iden t  and  V ice -Pres iden t  o f f i ces  a re  e lec ted  fo r  a  te rm o f  two
years ;

2 .  A l l  o f f i ces  by  p res iden t i a l  appo in tmen t  shou ld  be  con f i rmed  by  the  new-
e l e c t e d  p r e s i d e n t ,  t h ' i s  f o r  c o n t i n u ' i t y  r e a s o n s ,  u n l e s s  t h i s  o f f i c e  i s
d e c l a r e d  v a c a n t  ( s e e  A r t i c l e  V I  S e c t i o n  B ) .

S E C T I O N  C  -  E L I G I B I L I T Y  F O R  T L E C T I V E  O F F I C E S
' l . 0 n 1 y  d e ' l e g a t e s  i n  g o o d  s t a n d i n g  a r e  e l i g ' i b l e  f o r  e l e c t i o n  t o  a n  e ' l e c t i v e

o f f i ce .  No  Person  sha l I  be  nomina ted  fo r  O f f i ce  un less  he  has  g i vq l l l ) l l , q l
assurance- to those mak' i  nq the nomi  nat i  on -  that ,  i  f  e l  ected,  he wi '  I  I
d i l i g e n t l y  c a r r y  o u t  t h e  d u t i e s  o f  t h a t  o f f i c e .

Any  cand ida te  may  w i thd raw h i s  name f rom nomina t i on  by  send ing  such  a
reques t  i n  w r i t i ng  to  the  Execu t i ve  Sec re ta ry  p r i o r  t he  c lose  o f  t he
e l  e c t i o n .

ARTICLE V I  -  GROUP NOMINATIONS,  TLECTIONS AND VACATED OFFICES

SECTION A  -  NOMINATION AND ELECTIONS
'1 .  A t  t he  Genera l  Mee t ing  o f  each  even -numbered  ca lendar  yea r ,  t he  t xecu t i ve

B o a r d  ( s e e  A r t i c l e  V i I I )  s h a l 1  p r e s e n t  a t  t h e  b e g i n n i n g  o f  t h e  f i r s t  d a y  a
s l a t e  o f  c a n d i d a t e s  n o m i n a t e d  f o r  e l e c t i v e  o f f i c e s .

2 .  Add ' i t i ona l  nomina t i ons  may  be  made  f rom the  f l oo r  by  de lega tes ,  sub jec t  t o
the  f  o l  1  ow i  ng  res t r i  c t ' i ons :

a )  Nom' ina t i ons  f rom the  f l oo r  mus t  be  submi t ted  i n  a  manner  spec i f i ed  by
the  Execu t i ve  Board ;

b )  E a c h  d e l e g a t e  c a n  n o m i n a t e  o n l y  o n e  c a n d i d a t e  f o r  e a c h  e l e c t i v e  o f f i c e ;

c )  N o m i n a t i o n s  s h a l l  b e  c l o s e d  a t  t h e  e n d  o f  t h e  f i r s t  d a y  o f  t h i s  G e n e r a l
Mee t ' i  ng .

3 .  E l e c t i o n s  s h a l l  t a k e  p l a c e  a t  t h e  e n d  o f  t h e  s e c o n d  d a y  b y  s e c r e t  b a l l o t .
E a c h  m e m b e r  f a c i l i t y ,  i n  t h e  s e n s e  o f  A r t ,  I I I ,  w i l l  b e  e n t i t l e d  o n e  v o t e .

2
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Those  fac i l i t i es  no t  p resen t  a t  t he  mee t ing  cou ld  vo te  by  power  o f
at torney.

4 .  A  p ] u r a ' l ' i t y  o f  h a l f  p l u s  o n e  o f  t h e  v a l i d  v o t e s  s h a l l  b e  r e q u ' i r e d  t o
e l e c t .  I f  n o n e  o f  t h e  c a n d i d a t e s  o b t a i n s  t h ' i s  p l u r a l i t y '  a  s e c o n d  v o t e ' i s
needed ,  where  the  cand ida te  w i th  the  ma jo r i t y  o f  t he  va l ' i d  vo tes  i s
e l e c t e d .  I f  t h ' i s  s e c o n d  v o t e  d o e s  n o t  r e s u l t  i n  a n  e l e c t i o n  t h e r e  w i l l  b e
a  d raw be tween  the  cand ida tes  tha t  ended  toge the r  w i th  the  mos t  va l i d
vo tes .

5 .  R e s u l t s  o f  t h e  e l e c t i o n  s h a l l  b e  a n n o u n c e d  t o  a l l  p r e s e n t  m e m b e r s  d u r i n g
l a s t  d a y  o f  t h e  m e e t i n g .

6 .  A l l  e l e c t e d  o f f i c e r s  s h a l l  t a k e  o f f i c e  a t  t h e  f i n a l  b u s i n e s s  m e e t i n g  o f
t h e  m e e t i n g .

7 .  l , r j r i t t en  e lec t i ons  sha l l  be  o rgan ized  by  the  Execu t i ve  Sec re ta ry ,  acco rd ing
to  ru les  app roved  by  the  Reg iona i  Mee t ing .

SECTION B -  VACATED OFFICES

1 .  A n y  o f f i c e  m a y  b e c o m e  v a c a n t  i n  a n y  o f  t h e  f o l l o w i n g  w a y s :

a )  D e a t h ;

b )  R e s ' i g n a t i o n :  A  l e t t e r  o f  r e s i g n a t i o n
Secretary;

mus t  be  sen t  t o  t he  Execu t i ve

c )  I n e l i g i b i l i t y :  t ' l h e n  t h e  o f f i c e r  c a n  n o t  l o n g e r  c a r r y  o u t  t h e  d u t ' i e s  o f
h i s  o i f i c e ,  h e  i m m e d i a t e l y  c e a s e s  t o  b e  a n  o f f i c e r  a n d  s h a l ' l  n o t ' i f y  t h e
Execu t i ve  Sec re ta ry ;

d )  Re-Appo in tmen t :  Execu t ' i ve  Board  appo in tmen t  t o  ano the r  o f f i ce ;

e )  Remova l :  An  o f f i ce r  may  be  removed  f rom o f f i ce  by  the  Execu t j ve  Board
fo r  j us t  cause  be fo re  h ' i s  t e rm o f  o f f i ce  has  exp i red . -

2 .  I f  any  o f f i ce  o the r  t han  P res iden t  o r  Execu t i ve  Sec re ta ry  becomes  vacan t
be fo re  the  no rma l  exp ' i r a t i on  o f  i t s  t e rm,  the  P res iden t  sha l l  appo in t  a
successo r  who  sha l l  immed ia te l y  assume the  du t i es  o f  t ha t  o f f i ce  upon
approva l  o f  t he  Execu t i ve  Board .

S E C T I O N  C  -  V O T I N G  E L I G I B I L I T Y

Each  o rgan iza t i on  mus t  be  reg i s te red  w ' i t h  t he  Execu t ' i ve  Sec re ta ry .

ARTICLE V I I  -  DUTIES OF GROUP OFFICERS

1 .  T h e  P r e s i d e n t  s h a l l :

a )  A p p o i n t  a l l  c o m m i t t e e s  n o t  o t h e r w i s e  p r o v i d e d  f o r  a n d  b e  e x - o f f i c i o
member  o f  a l l  commi t tees ;

b )  Make  p rov ' i s i on  fo r  t he  d i scha rge ,  p ro  tempore ,  o f  t he  necessa ry  du t i es
o f  t h e  e l e c t e d  o r  a p p o i n t e d  o f f i c e r s ;

c )  Ensu re  tha t  t he  By -Laws  o f  t he  Organ iza t i on  a re  obse rved ;

d )  Appo in t  Cha i rmen  to  se rve  on  the  s tand ing  commi t tees .  Each  Cha i rman
s h a l l  b e  r e s p o n s i b l e  f o r  a p p o i n t i n g  h i s  o w n  c o m m i t t e e  m e m b e r s ;

e )  Be  a  member  o f  t he  In te rna t i ona l  Coord ina t i ng  Board .
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? .  T h e  V i c e - P r e s i d e n t  s h a l l :

a )  B e  a n  a i d  t o  t h e  P r e s i d e n t ;

b )  Be  a  member  o f  t he  In te rna t i ona l  Coord ina t i ng  Board ;

c )  I n  t he  absence  o f  t he  P res iden t ,  pe r fo rm,  p ro  tempore ,  t he  du t i es  o f
t h e  P r e s i d e n t ;

d )  I n  t he  even t  t he  o f f i ce  o f  t he  P res iden t  becomes  vacan t ,  become
P r e s i d e n t ;

The  Execu t i  ve  Sec re ta ry  sha l ' l  :

a )  B e  r e s p o n s i b l e  f o r  t h e  c o r r e s p o n d e n c e  o f  t h e  O r g a n i z a t i o n ;

b )  M a i n t a i n  a  c u r r e n t  m a i l i n g  f  i s t  o f  t h e  d e l e g a t e s ;

c )  Be  a  member  o f  t he  In te rna t i ona l  Coord ina t i ng  Board .

C h a i r m a n  o f  t h e  A n n u a l  M e e t i n g :

a )  t s t a b l i s h  t h e  m e c h a n i c  o f  t h e  a n n u a ' l  m e e t i n g  ( i n c l u d ' i n g  d a t e s ,  ' l o c a t i o n

agenda ,  e t c .  )  sub jec t  t o  app rova ' l  o f  t he  P res iden t ;

b )  E n s u r e  t h e  m i n i m u m  r e q u i r e d  f a c i  I  i t i e s  f o r  t h e  m e e t i n g  ( a t  l e a s t
m e e t i n g  r o o m ,  b l a c k b o a r d ,  p r o j e c t i o n  a p p a r a t u s ) .  A l l  o t h e r  f a c i l i t i e s
a r e  f ä c u l t a t i v e  a n d  l e f t  o v e r  t o  t h e  l o c a l  p o s s i b i l i t i e s  o f  t h e
r e c e i v i n g  o r g a n i  z a t i  o n ;

c )  0 r g a n ' i z e  t h e  t e c h n i c a l  p r o g r a m  o f  t h e  m e e t i n g  i n  c o l l a b o r a t i o n  w i t h  t h e
P r e s i d e n t ;

d )  A r range  to  have  the  techn ica l  p rog ram o f  t he  mee t ing  d i s t r i bu ted  to  the
membersh i  p  i  n  advance  o f  t h ' i s  mee t i  ng ;

e )  Reco rd  the  p roceed ing  o f  t he  mee t ing  and  be  respons ib le  fo r  t he
d i s t r i b u t i o n  o f  t h e s e  p r o c e e d i n g s .

A R T I C L E  V I I I  -  E X E C U T I V E  B O A R D

1 .  T h e  E x e c u t i v e  B o a r d  s h a l l  a s s u m e  t h e  r e s p o n s i b i l i t y  d e ' l e g a t e d  t o  i t  b y  t h e
P r e s i d e n t  a n d  s h a l  I  c o n s ' i s t  o f  t h e  P r e s i d e n t ,  V i c e - P r e s i d e n t ,  E x e c u t i v e
Sec re ta ry  and  the  Cha ' i rmen  o f  t he  g roup ' s  s tand ing  commi t tees .

2 .  T h e  P r e s ' i d e n t  s h a l l  b e  e x - o f f i c i o  C h a i r m a n  o f  t h e  E x e c u t i v e  B o a r d .

3 .  The  V ice -Pres iden t  sha l  I  be  ex -o f f i c i o  V i ce -Cha ' i rman  o f  t he  Execu t i ve
Board .

4 .  The  Execu t i ve  Sec re ta ry  sha l  I
Execu t i  ve  Board .

ARTICL I  IX  -  MEETINGS

L

i .  A t  t h e  l e a s t  o n e  G e n e r a l  M e e t i n g  s h a 1 1  b e

2 .  E a c h  G e n e r a l  M e e t i n g  s h a 1 1  b e  o r g a n i z e d
by  the  P res ' i den t  amongs t  t he  de iega tes  o f

3 .  Each  P resen ta to r  o f  a  techn ica l  paper  a t

be  ex -o f f i c i o  Execu t i ve  Sec re ta ry  o f  t he

h e l d  d u r i n g  a  c a ' l e n d a r  y e a r .

by  the  Mee t ing  Cha i rman  appo in ted
t h e  i n v i t i n g  o r g a n i z a t i o n .

a  G e n e r a l  M e e t i n g  s h a 1 1  p r o v i d e - a
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f u ' l  1 - p r i n t  o f  h i s  p a p e r  w h i c h  s h a l  I
reg i s te red  a t  t he  mee t ing .

M i n u t e s  o f  t h e  G e n e r a l  M e e t ' i n g  s h a l 1  b e  p u b i i s h e d ' i n  t h e  N e w s l e t t e r .

Reg iona l  Mee t ing  may  be  o rgan ized  ou ts ' i de  Eu rope .  To  o rgan ize  the  mee t ing
t h ä  V i c e - P r e s i d ä n t  o u t s i d e  E u r o p e  s h a l l  a p p o i n t  a  C h a i r m a n .  T h e  C h a i r m a n
sends  the  m i  nu tes  o f  t he  mee t i  ng  to  the  ed i  t o r  f  o r  pub l i ca t i on  i  n  t he
News I  e t ter .

be  d i  s t r i  bu ted  to  a l  I  de l  ega tes

ARTICLE X -  COMMITTEES

SECTION A -  STANDING COMMITTEES

T h e  s t a n d i n g  c o m m i t t e e s  o f  t h i s  o r g a n i z a t i o n  a r e :

1.  Sof tware L ' ibrarY Commit tee

2 .  A p p l i c a t i o n  L i b r a r Y  C o m m i t t e e

3,  Maintenance Sof tware Commit tee

4.  Hardware Commit tee.

SECTION B _ COMMITTEE MEMBERS

1.  Cha i rmen  fo r  t he  above  commi t tees  sha l l  be

a )  Appo ' i n ted  by  the  P res iden t  and

b)  Serve on the Execut ' ive Comm' i t tee as a member thereof .

2 .  Members  o f  t he  S tand ing  Commi t tees  sha l l  be  se lec ted  by  the  Cha i rman  and
appo ' i n ted  by  the  P res iden t .

ARTICLE X I  -  PROCEDURE

Excep t  as  o the rw ise  p rov ' i ded  fo r  by  these  A r t i c l es ,  a l l  ma t te rs  o f  bus iness
sha l i  be  conduc ted  by  the  genera l  body  o f  de lega tes  i n  acco rdance  w i th
accep ted  ru les  o f  pa r l i amen ta ry  p rocedure .

ARTICLT  X I I  _  AMENDMENTS

T h e s e  A r t i c l e s ,  w i t h  t h e  e x c e p t i o n  o f  I ,  i I ,  I I I  a n d  I V  m a y  b e  a m e n d e d  a t  a n y
Genera l  Mee t ' i ng  o f  t he  de lega tes  by  a  two - th ' i r ds  ma jo r i t y  o f  t he  va l i d  vo tes ,
p rov ided  tha t  w r i t t en  no t i ce  o f  t he  p roposed  amendmen ts  have  been  g i ven  a t
i eas t  f ou r  (4 )  weeks  i n  advance .  To  i n i t i a te  an .  amendmen t ,  a  de lega te  mus t
submi t  a  d ra f t  o f  t he  p roposed  amendmen t ,  a long  w ' i t h  t he  reason  the re fo re ,  t o
the  P res iden t ,  a t  l eas t  e igh t  (8 )  weeks  be fo re  the  Genera l  Mee t ' i ng .  Each
m e m b e r  f a c i l i t y  h a s  o n e  v o t e ;  v o t i n g  i s  p o s s i b l e ,  f o r  t h o s e  n o t  p r e s e n t  a t
the  mee t ing ,  by  power  o f  a t to rney ,  o r  by  wr i t i ng ,  t he  vo te  be ing  sen t  t o  t he
Pres  i  den t ,

A r t i c l e s  I ,  I I ,  I I I  a n d  I V  m a y  b e  a m e n d e d  o n l y  b y  t h e  u n a n i m o u s  a p p r o v a l  o f
the I  n ternat i  onal  Coord ' inat ' i  ng Board '

ENCOURAGEMENT AND ASSISTANCT BY EAi

T h e  r o l e  o f  t h e  E l e c t r o n i c  A s s o c i a t e s ,  I n c .  i n  t h i s  o r g a n i z a t i o n  i s  o n e  o f
encouragemen t  and  ass i s tance .  EA I  suppor t s  t he  g roup  i n  i t s  e f fo r t s  and  sha l l
g i v e  m ä t e r i a l  a s s i s t a n c e  i n  t y p i n g ,  d u p l i c a t i n g  a n d  d i s t r i b u t i o n  o f  w h a t e v e r
m a t e r i a l  i s  r e a s o n a b l y  t o  s u b t a i n  t h i s  o r g a n i z a t i o n .
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A t  t h e  b e g i n n i n g  o f  M a y  1 9 8 5  t h e  N o r t h  A m e r i c a n  U s e r s ' G r o u p  M e e t ' i n g  w a s  h e l d  a t
EA I ' s  Wes t  Long  B ranch ,  New Je rsey  fac i l i t i es .  The  ma jo r  t op ' i cs  were  S IMSTAR and
EAI  marke t  resea rch  g roup  d i scuss ions .  Here  i s  a  l ook  a t  t he  p rog ramme:

[ , ' lednesday,  May i ,  1985
-  Reg is t ra t i on ,  We lcome by  CUG p res ' i den t  D ick  I s rae l ,  Announcemen ts

-  S IMSTAR -  P resen t /Fu tu re  (B .  Mawson)

-  S IMSTAR
I n t r o d u c t i o n  ( 8 ,  K a p l a n )
I n s t a l  l e d  U n i t s  R e p o r t  ( 8 .  K a p l a n )
S t a t u s  ( B .  K a p l a n )
M I C O M  S i m u l a t i o n  ( K .  L .  H a 1  1  )
Concep t  (P .  Landauer )
Pr :ogrammi ng (  L .  Mi  chael  s  )
T r a i n i n g  C o u r s e s  ( A .  M a r k m a n )
Serv i ce /Ma in tenance  (D .  D rummond)
App l  i  ca t i  ons  (  L .  M i  chae ' l s  )
R e m o t e  D e m o  ( 1 .  M i c h a e l s )

Thursday ,  May  2 ,  1985  a t  t he  EAI  p lan t
-  SIMSTAR

M a n u f a c t u r i n g  T o u r  ( R .  E m b l e y )
P a c k a g ' i n g  ( S .  B u c k l  e y )
L a b  D e m o  ( 1 .  M i c h a e l s )
L a b  H a n d s - o n  ( 1 .  M i c h a e l s )
I n - D e p t h  T e c h n i c a l  F o r u m  ( E m b 1 e y ,  G i d d e n s ,  B u c k l e y )

-  M a r k e t  R e s e a r c h  D i s c u s s i o n  G r o u p s
S IMSTAR w i  t h  VAX Hos t  (  L .  M jchae l  s  )
D i g i t a l  M u l t i v a r i a t e  F u n c t i o n  G e n e r a t o r  ( G .  H a n n a u e r ,  J .  S h o t l i f f )
A l l - D i g i t a l  S i m u l a t i o n  S y s t e m  ( G .  H a n n a u e r ,  J .  S h o t l i f f )
S i m u l a t i o n  W o r k  S t a t i o n  ( J .  S h o t l i f f )
E l e c t r o n i c  T r u n k i n g  S y s t e m  ( P .  L a n d a u e r ,  G .  S i c k e l )
P a r a l l e l  L o g i c  P r o c e s s o r  ( G .  H a n n a u e r )
Engi  neer i  ng [ , r lork  Bench (  B.  Mawson )

F r i d a y ,  M a y  3 ,  1 9 8 5
-  R o u n d t a b l e  D i s c u s s i o n

Pane l  (0 .  l , r l r i gh t ,  B .  Mawson ,  J .  Mer i c le ,  N .  Lemonde)
Genera l  and  S IMSTAR
Comp l  a ' i  n t s ,  P rob l  ems ,  Sugges t i ons

-  So f tware  (D .  S tokes )

-  A p p l  i  c a t i  o n s  (  L .  M i  c h a e l  s  )
-  CUG Bus ' i ness  Mee t i  ng  (  D .  I s rae l  )

The  nex t  EA I  Compu te r  Use rs '  Group  Mee t i  ng ,  U .  S .  Chap te r ,  w i  I  I  be  he l  d  i  n
0 r l a n d o ,  F l o r i d a ,  F e b r u a r y  5 ,  6 ,  7 ,  1 9 8 6 .

T h e  m e e t i n g  w i l l  f e a t u r e  S I M S T A R  a n d  o t h e r  E A I  c o m p u t e r  a p p l i c a t i o n s ,  s t a t u s
repo r t s ,  and  a  tou r  o f  t he  Mar t i n  Mar ie t ta  0 r l ando  Aerospace  Techn ica l
Compu ta t ' i on  Cen te r  (Hyb r id  Lab ) .  US  S IMSTAR use rs  w i l l  r epo r t  on  the i r
expe r iences  w ' i t h  S IMSTAR.  Fo r  more  i n fo rma t ion  p lease  con tac t  you r  l oca l  EA I
o f f i c e .



Ef f i c i en t  App l  i ca t i on  o f  t he  S iMSTAR Non-Homogeneous  Mu l t i p rocesso r

t o  L a r g e - S c a l e  S ' i m u l a t i o n  S t u d i e s ' F )

P ,  Landauer ,  EA I  t r Jes t  Long  B ranch

ABSTRACT

In  con t ras t  t o  t he  re la t i ve l y  s t ruc tu red  p rog ramming  me thods  fo r  s ing le  s t ream
Von  Neumann  compu te rs ,  t he  p rog ramm' ing  o f  mu l t i p rocesso r  sys tems  has  been  ra the r
an  a r t .  Rea l - t ime  ope ra t i ona l  requ i remen ts  fu r the r  i n tens i f y  t he  comp lex i t y  o f
the  task  so  tha t  f ew  h igh - leve ' l  p rog ramming  env i ronmen ts  add ress  the  p rob lem.
S I M S T A R ,  w h i c h  i s  t h e  l a t e s t  S i m u l a t i o n  p r o d u c t  f r o m  E ' l e c t r o n i c  A s s o c i a t e s ,  i s  a
mu l t i p rocesso r  des ' i gned  f rom a  ha rdware  and  so f tware  po in t -o f - v iew  to  ove rcome
these  p rob lems  and  to  p rov ide  h igh -1eve1  p rog ramming  fo r  rea l - t ime
m u l t i p r o c e s s o r  s o l u t i o n  t o  s i m u l a t i o n  p r o b l e m s .

Th is  paper  desc r ibes  a  va r ie t y  o f  me thods  fo r  t a rge t ' i ng  compu ta t i ona l  t asks  to
approp r ia te  p rocesso rs  i n  S iMSTAR.  Cons ide ra t i ons  fo r  bo th  rea l - t ime  w i th
ha rdware - in - the - loop  and  fas te r  t han  rea l - t ime  a re  d i scussed .  E f fec t i ve  use  o f
the  au tonomous  Da ta  Convers ion  P rocesso r  i s  exp la ' i ned  wh ich  ove rcome s imp l .e
commun ica t i on  bo t t l enecks .  Shared  memory  th roughou t  S IMSTAR e l ' im ina tes  I / 0
ove rhead  fo r  i n te r -p rocesso r  commun ica t i on .

The  use  o f  t he  STARTRAN/ACSL p rog ramming  sys tem i s  desc r ibed  as  an  a id  i n
t a r g e t i n g  s u b s y s t e m  m o d e l s  b y  d e r i v i n g  t h e  E i g e n v a l u e s  a t  s o m e  s o l u t i o n  p o i n t .
STARTRAN fea tu res  fo r  conven ien t  re ta rge t ' i ng  a re  a l so  desc r ibed  to  show how an
i m p l e m e n t a t i o n  c a n  b e  c o n v e n i e n t l y  o p t i m i z e d '

F i n a l l y ,  a n  e x a m p l e  S I M S T A R  a p p l i c a t i o n  i s  p r e s e n t e d  w h i c h  w a s  p r e v ' i o u s ' l y  r u n  a t
s low  speed  on  a  d ig i t a l  p rocesso r .  The  S IMSTAR p rog ram a r rangemen t ' i s  p resen ted
and  the  resu l t i ng  pe r fo rmance  i s  d i scussed .  Th i s  p rog ram shows  the  use  o f  some
o f  t h e  s p e c i f i c  t e c h n i q u e s  b r i e f l y  d e s c r i b e d  e a r l i e r  i n  t h e  p a p e r .

I  NTRODUCTION

The  des ign  o f  modern  l a rge -sca le ,  h igh  pe r fo rmance  sys tems  demands  the  bes t  t ha t
i s  a v a i l a b l e  i n  b o t h  e n g ' i n e e r i n g  t a l e n t  a n d  c o m p u t e r  t e c h n o l o g y .  S u c c e s s f u l
imp lemen ta t i on  and  suppor t  o f  such  comp lex  sys tems  requ i res  a  s t ruc tu red
a p p r o a c h  t o  s p e c i f i c a t ' i o n ,  m o d e l i n g ,  a n d  a n a l y s i s .  W h i l e  s m a l l e r  s y s t e m s  i n  t h e
1 9 6 0 ' s  c o u l d  b e  d e s ' i g n e d  o n  a  s i n g l e  a n a l o g  o r  d i g i t a l  c o m p u t e r ,  l a r g e  h i g h
per fo rmance  sys tems  cou ld  on l y  be  mode led  by  hyb r id  compu te rs  o r  a  mu l t i p l i c i t y
o f  d ig ' i t a l  compu te rs .  I n  an  a t tempt  to  ove rcome th i s  requ i remen t ,  m in i compu te rs
have been upgraded to the speed of  supercomputers of  twenty years ago.  However ,
the  requ i remen ts  have  g rown  a t  an  even  fas te r  ra te  and  we  s t i l l  see  a  need  fo r
m u l t i p l e  p r o c e s s o r s  o n  t h e  s a m e  a p p l  i c a t i o n .

In  the  pas t ,  use rs  have  reve r ted  to  manua l  ana log ,  a r ray  p rocesso r ,  and  FORTRAN
prog ramming  to  imp lemen t  e f f i c i en t  l a rge -sca1e  p rog rams .  A l l  o f  t he  common ly
a v a i l a b l e  s i m u l a t i o n  l a n g u a g e s  a r e  d e s i g n e d  f o r  o p e r a t i o n  o n  a  s ' i n g 1 e  p r o c e s s o r .
Fo r  a  so f tware  sys tem to  e f f i c - i en t l y  p rog ram more  than  one  p rocesso r  f o r
p a r a l l e l  o p e r a t i o n ,  t h e  u s e r  m u s t  p r o v i d e ' i n f o r m a t i o n  o n  t h e  n a t u r a l  p a r a l l e l i s m
in  the  sys tem.  Th i s  spec i f i ca t " i on  o f  phys i ca ' l  sys tem s t ruc tu re  a l so  de f i nes
in fo rma t ion  f l ow  wh ' i ch  can  be  used  to  m in im ize  i n te rp rocesso r  commun ' i ca t i on .

,k\-------' r  
Th ' i s  paper  has  been  p resen ted  a t  t he  11 th  IMACS tn lo r l d  Congress ,  Augus t  5 -9 ,

1985 ,  0s lo ,  No rway

A O



STARTRAN,  wh ich  i s  be ing  deve loped  by  EAI ,  " i s  des igned  to  p rov ide  a  na tu ra l ,
s t ruc tu red  means  fo r  t he  use r  t o  desc r ibe  a  l a rge -sca1e  dynamic  sys tem.  In  tu rn ,
the  va r ious  sys tem e lemen ts  can  be  ta rge ted  to  the  se t  o f  non -homogeneous
processo rs  i n  S IMSTAR.  Th is  l eads  to  p rocesso r  i ndependen t  p rog ramming  w i th  on l y
inc remen ta l  i n fo rma t ' i on  requ i red  fo r  a  g i ven  imp lemen ta t ' i on .  The  bas i c
statements of  STARTRAN used to program the mathemat i  ca l  model  are CSSL
c o m p a t i b l e  a s  i m p l e m e n t e d  i n  A C S L  / 1 / .

The  examp le  app l i ca t i on  p resen ted  a t  t he  end  o f  t h i s  paper  i s  p rog rammed fo r  t he
p lanned  STARTRAN p rep rocesso r  bu t  has  no t  ye t  been  comp le te l y  imp lemen ted
au tomat i ca l l y  on  S IMSTAR.

DEFINITION OF NON-HOMOGENEOUS MULTIPROCISSOR

A Non-homogeneous  Mu l t i p rocesso r  (NHM)  i s  a  compu te r  sys tem cons i s t i ng  o f  a
n u m b e r  o f  s t r o n g l y  c o o p e r a t ' i n g  s p e c i a l  i z e d  p r o c e s s o r s .  T h e  d e s i g n  o f  i n d i v i d u a l
p r o c e s s o r s  i s  u s u a l l y  t a i l o r e d  t o  s o m e  c l a s s  o f  c o m p u t a t i o n a l  t a s k s  s u c h  a s
v e c t o r  p r o c e s s i n g ,  f u n c t i o n  g e n e r a t i o n ,  g r a p h i c  p r o c e s s i n g ,  o r  s o l u t i o n  o f
d i f f e r e n t i a l  e q u a t i o n s .

In  the  pas t ,  sys tems  u t i l i z i ng  non -homogeneous  compu te rs  ' i nc luded  VAX/AP120B fo r
s igna l  p rocess ing ,  EA I  HYSHARE hyb r id  compu te rs  and  VAX/AD-10  d ' i g ' i t a1  compu te rs
f o r  s i m u l a t i o n ,  0 f  c o u r s e ,  t h e  e a r l i e r  h y b r i d  c o m p u t e r s  a l l  f i t ' i n t o  t h i s  c l a s s .
W h i l e  o n l y  r a t h e r  d e d i c a t e d  a n a l y s t s  h a v e  b e e n  s u c c e s s f u l  i n  u s i n g  t h e s e
sys tems ,  i t  seems  tha t  i n  t he  fu tu re  i t  w i l l  be  necessa ry  fo r  t he  ave rage  use r
to  be  ab le  to  e f f i c ' i en t l y  app ly  NHM sys tems .  0 f  cou rse ,  many  o f  t he  concep ts  fo r
NHM sys tems  a re  a i so  app l i cab le  to  homogeneous  MIMD p rocesso r  sys tems .

E x c e p t  f o r  a  f e w  s p e c i a l  i z e d  a p p l  i c a t i o n s  s u c h  a s  s e ' i s m i c  d a t a  a n a l y s i s ,
rea l - t ime  h igh  pe r fo rmance  sys tem s imu la t i on ,  and  compu te r  genera ted  imagery ,
the  compu te r  f i e l d  has  been  domina ted  by  Von  Neumann  t ype  un ip rocesso rs  (CPU 's )
wh ich  have  s imp ly  become fas te r  t o  mee t  t he  i nc reas ing  compu ta t i ona l  demands .

A l t h o u g h  a p p l i c a t i o n  p r o c e s s ' i n g  h a s  r e m a i n e d  p r i m a r i l y  i n  a  s i n g l e  C P U ,  t h e
p e r i p h e r a l  I / 0  t a s k s  h a v e  b e e n  i n c r e a s i n g l y  o f f - l o a d e d  t o  m u c h  s m a l  l e r ,
s p e c i a l i z e d  p r o c e s s o r s  ( S P ' s ) .  T h e  O p e r a t i n g  S y s t e m ,  w h i c h  u s u a l l y  r e s i d e s  i n
t h e  C P U ,  h a n d l e s  t h e  c o m p l e x  p r o c e d u r e  o f  a l l o c a t i n g  t a s k s  t o  t h e  S P ' s .  S o m e  o f
t h e s e  t a s k s  i n c l u d e :

-  D ' i sk  Inpu t /0u tpu t
-  T e r m i n a l  P o l l i n g / C o n c e n t r a t i o n
-  D i rec t  Memory  Channe l  P rog ramming
-  Graph' ic  Processors

Each  o f  t hese  SP 's  i s  p re -p rog rammed and  da ta  d r i ven  to  pe r fo rm a  spec i f i c  t ask
as  a  resu l t  o f  a  use r  p rog ram reques t  t h rough  the  Opera t ' i ng  Sys tem.

When  the  rema i  n i  ng
c h o i c e s  c o m m o n l y  a v a i

-  A d d i t i o n  o f
-  Add ' i t ' i on  o f
-  Add i  t ' ion of

app l i ca t ' i on  code  sa tu ra tes  a  CPU,  the re  have  been  th ree
l a b l e :

a Second CPU
a  S p e c i a l  i z e d  D i g i t a l  P r o c e s s o r
Ana l  og  Compu te r / I n te r face

In  sys tems  l i ke  the  GOULD 32 /97 ,  t he  second  p rocesso r  may  be  an  In te rna l
P r o c e s s i n g  U n i t  ( l P U )  w h i c h  i s  h o m o g e n e o u s  w i t h  t h e  C P U  e x c e p t  f o r  t h e  O p e r a t i n g
Sys tem func t i  ons .  Tha t  i  S ,  an  app i  i  ca t i  on  mus t  be  pa r t i  t i  oned  i  n to  two
coprocesso r  t asks  wh ich  commun ica te  th rough  a  GLOBAL COMMON.  No  h igh  l eve l
p rog ramming  l anguage  i s  p rov ided  to  de f i ne  o r  con t ro l  t he  cop rocess ing  tasks ,



S p e c i a l i z e d  d i g i t a l  p r o c e s s o r s  i n c l u d e  p r i m a r i l y  a r r a y  p r o c e s s o r s  s u c h  a s  t h e
N lmer i cs  432  and  S imu la t i on  Compu te rs  such  as  the  AD-10 .  I n  e i t he r  o f  t hese
c a s e s ,  t h e  u s e r  m u s t  p a r t i t i o n  t h e  a p p ' l i c a t i o n  a n d  c o d e  f o r  t h e  s p e c i a l i z e d
p rocesso rs .

A d d i t i o n  o f  a n  a n a l o g  c o m p u t e r  a n d  i n t e r f a c e  s i m p ' l i f i e d  t h e  p a r t i t i o n i n g  t a s k
s i n c e  t h e  t w o  p r o c e s s o r s  w e r e  r a d i c a l l y  d i f f e r e n t  a n d  t h e  C P U  c o u l d  h a n d l e  a l l
commun ica t ' i on .  0 f  cou rse ,  t he  use r  had  to  p repa re  separa te  p rog rams  fo r  t he
ana log  and  d ig i t a ' l  p rocesso rs .

0VERVIEI^J 0F SIMSTAR

SIMSTAR l2 /  i s  t he  l a tes t  s imu la t i on  compu te r  p roduc t  f rom E lec t ron i c
Assoc ia tes ,  I nc .  des igned  to  sa t i s f y  t he  mos t  demand ing  eng ' i nee r ing
comou ta t i ona l  needs .  t , r l h i l e  u t i l i z i ng  the  p roven  me thods  o f  t he  ea r l i e r  hyb r id
compu te rs ,  S IMSTAR p rov ides  conven ience  o f  p rog ramming  and  ope ra t i on  found  on ' l y
w i th  d ig i t a l  compu te r  sys tems .

T h e  a r c h i t e c t u r e  o f  a  s ' i n 9 1 e  S i M S T A R  m u i t i p r o c e s s o r  i s  s h o w n  i n  F i g .  1 .  . T h i s
shows the f low of  var ious data types between the f ive processors and to/ f rom
ex tenna l  equ ' i pmen t .  The  h ' i ghes t  bandw id th  i s  p rov ' i ded  by  the  ana log  and  b ' i na ry
Para l l e l  S igna l  L ines ,  Da ta  ra tes  .ove r  200 ,000  words  pe r  second  can  be
m a i n t a i n e d  o n  t h e  M e m o r y  L ' i n k  l i n e s .  T h e  D a t a  B u s ' i s  u s e d  f o r  s i n g l e  w o r d  o r  b i t
commun ' i ca t i on  under  p rog ram con t ro l .  F ina l l y ,  Log ic  Con t ro l  l i nes  a re  used  to
au tomat i ca l l y  i n i t ' i a te  compu ta t i ons  o r  conve rs ' i ons  f rom t imer  o r  l og i c  p rog rams .
T h e  p a r a l l e l  p r o c e s s o r  i s  t h e  m a i n  w o r k h o r s e  i n  S I M S T A R  p r o v i d i n g  a n  e q u i v a l e n t
capab i  1  i t y  up  to  100  m i  I  I  i on  ope ra t i ons  pe r  second  (M0PS) .  H igh  accu racy
comput i  ng ' is  handl  ed by the d ' ig i  ta l  processor  for  about  1 MOPS capab' i  i  ' i ty  but ,
i n  con junc t i on  w i th  the  Hos t ,  can  be  ex tended  to  nea r l y  10  MOPS.  A l though  the
conve rs ' i on  p rocesso r  pe r fo rms  no  ma themat i ca l  f unc t i ons ,  i t s  power fu ' l  au tomat i c
a n a l o g / d i g i t a l  c o m m u n i c a t i o n  c a p a b i  I  i t i e s  s ' i g n i f i c a n t l y  o f f - l o a d s  t h e  d i g i t a l
p rocesso r .

Fo r  many  s ' imu la t i on  app l i ca t i ons ,  a rb i t ra ry  func t i on  genera t i on  f rom tab les  o f
da ta  i s  ässen t i a l .  The  func t i on  p rocesso r  p rov ides  an  add i t i - ona l  8 -15  MOPS to
o f f - l oad  the  d ig i t a l  p rocesso r  requ i remen t .  I n t ima te  sha red  memory  commun ica t i on
w- i t h  t he  d ig i t a i  p rocesso r  and  the  conve rs ion  p rocesso r  a l l ows  the  func t ' i on
g e n e r a t i o n  t o  b e  d i s t r i b u t e d  e a s i l y  t o  t h e  c o m p l e t e  m o d e l .

C o m m u n i c a t i o n  t o  e x t e r n a l  e q u ' i p m e n t  c a n  i n c l u d e  a  m u l t i p i i c i t y  o f  a n a l o g  a n d
b i n a r y  l o g i c  l i n e s  f r o m  e a c h  p a r a 1 1 e 1  p r o c e s s o r .  I n  a d d i t i o n ,  a n  e x p a n d a b l e  s e t
o f  1 6  b i t  b i - d i r e c t i o n a l  b u s e s  c a n  b e  a d d e d  t o  o p e r a t e  e x t e r n a l  d i g i t a l
equ ipmen t  such  as  gu idance  and  con t ro l  compu te rs ,  The  conve rs ion  p rocesso r
p rov ides  the  t im ing  and  da ta  t rans fe r  t o / f rom the  d ig i t a l  p rocesso r '

I f  c a p a b ' i f  i t y  b e y o n d  t h e  b a s i c  S I M S T A R  i s  r e q u i r e d ;  a d d i t i o n a l  u n i t s  c a n  b e
i n t e r f a c e d  i n  t h e  a n a l o g ,  l o g i c ,  a n d  d i g i t a ' l  p r o c e s s o r  d o m a i n s  d e p e n d i n g  u p o n
the  c loseness  o f  coup l i ng  requ i red .  An  expanded  S IMSTAR sys tem can  i nc lude  up  to
th ree  mu l t i p rocesso rs  fo r  a  to ta l  o f  s i x  pa ra11e1  p rocesso rs  w i th  a  po ten t i a l  o f
over  500 M0PS tota l  per formance.

STRUCTURED LARGE-SCALE SYSTEM DESCRIPTION

Dig i ta ' l  compu te r  p rog ramming  s ta r ted  a t  t he  b ina ry  l eve l  and  ana log  compu te r
p rog ramming  s ta r ted  w i th  amp l i f i e r s ,  res i s to rs ,  capac i to rs ,  and  d ' i odes  i n  t he
l a t e  1 9 4 0 ' s  a n d  e a r l y  1 9 5 0 ' s .  S i n c e  t h e n ,  e v e r y o n e  h a s  f o l l o w e d  a  b o t t o m - u p
methodo logy  enhancemen t  t h rough  assemb ly  l anguage  to  FORTRAN and  th rough  ana log
compu t ing  dev i ces  to  HYTRAN.  However ,  none  o f  t hese  were  end  use  o r i en ted .
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F igu re  1  -  S IMSTAR Mu l t i p rocesso r  A rch i tec tu re

In  1967 ,  t he  f i r s t  a t t emp t  to  make  ano the r  s tep  up  on  the  back  o f  FORTRAN was
the  deve lopmen t  o f  a  f ramework  fo r  S ' imu la t i on  Languages  resu l t i ng  i n  CSSL wh ' i ch
evo lved  to  |SMP,  ACSL,  and  CSSL IV .  The  compu t ing  dev i ces  and  the  app l i ca t i ons
o f ten  ou ts t r i p  t he  capab i l i t y  o f  t hese  l anguages  whereupon  use rs  fa l l  back  to
FORTRAN.  ECSSL,  wh ich  used  the  ACSL ] .anguage ,  was  deve loped  by  EAI  to  suppor t
ana log  compu te rs  bu t  d id  no t  adequa te l y  cove r  t he  mu l t i p rocesso r  case .  A
s . i m u l ä t i o n  i u n g r u g "  i s  s t i l l  c o m p u t e r  t e c h n o l o g y  o r i e n t e d  a n d  o n l y  m a r g ' i n a 1 1 y
a d d r e s s e s  t h e  i a r g e - s c a 1 e  a p p l i c a t i o n  r e q u i r e m e n t .  I n  f a c t ,  m a n y  a p p ' l i c a t i o n s  o f
CSSL p rocesso rs  use  more  FORTRAN than  s imu la t i on  l anguage  s ta temen ts .

HOST OATA PROCESSING
SYSTEM.

LOGIC CONTROL
DATA 8US:

MEMORY LINK

PARALLELSIGNAL LIN€S
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For  S IMSTAR'  E lec t ron i c  Assoc ia tes  has  taken  a  f resh ,  t op -down  look  a t  t hep rog ramming  requ ' i r emen t ,  The  mos t  common base  fo r  any  sys tem ana lys i s  i s  ah igh -1eve1  b lock  d iag ram show ing  the  f l ow  o f  p r imary  vä r iab les  be iween  r i 3o tsubsys tems  as  shown  gener i ca l  1y  i n  F ' i g .  2 .  The  names  shown  a re  s imp lyr e p r e s e n t a t i v e  o f  v a r i a b l e s .  F o r  r e a l - t ' i m e  a p p l i c a t i o n s ,  t h e r e  i s  a n  e x t e r n a ld i s t u r b a n c e  a s  i n p u t  a n d  c e r t a i n  v a r i a b l e s  d r i v e  t h e  e x t e r n a l  e n v . i r o n m e n t ,Ano the r  d ' imens ion  no t  usua l  l y  shown  on  the  b lock  d ' i ag ram i s  t he  expe r imen ta lenv i ronmen t  wh ich  may  need  run - t ime  access  to  many  sys tem va r - i ab ies .  Th i sd i a g r a m  o f  a  p a r a l l e i  s y s t e m  s t r u c t u r e  i s  a n a l o g o u s  t o  a  h i g h - 1 e v e 1  f l o w  d i a g r a mfo r  a  sequen t ia l  a lgo r i t hm ic  p rocedure .  Too ls  l i ke  PASCAL and  ADA have  evo i vedt o  n a t u r a l l y  p r o g r a m  s e q u e n t i a l  f l o w  d i a g r a m s  i n c l u d i n g  m a n a g e m e n t  o f  l a r g e  s e t sof  non-homogeneous data.  However ,  no such programming system has evolved forpa ra11e1  sys tem rep resen ta t i on  fo r  eng inee r ing  des i !n  i ndependen t  o i  i f ' " - i u .g " t
compu te r (  s  )  ,

A n o t h e r  i m p o r t a n t  d i m e n s i o n  t o  t h e  t o t a l  d e s i g n  p r o b l e m  i s  t h e  a b i l i t y  o f  t h euse r  t o  e f f i c ' i en t l y  mon i to r  and  i n te rac t  w ' i t h  t he  s imu la ted  sys tem opera t i on .Aga in ,  t he  s t ruc tu red  app roach  i s  mos t  e f f i c i en t  s ince  i he  use r  cani n t e r a c t i v e l y  p a r t i t i o n  t h e  s y s t e m  i n t o  o n l y  t h o s e  s u b s y s t e m s  o f . i n t e r e s t  a t  a n yt i m e .  T h i s  a l s o  h e l p s  t o  e n s u r e  t h a t  p a r a m e t e r s  a r e  n o t  i n a d v e r t a n t l y  c h a n g e d ,
STARTRAN /3 / '  wh ich  i s  t he  h ighes t  l eve l  p rog ramming  env i ronmen t  p lanned  fo rS IMSTAR'  i s  des igned  to  p rov ide  a  conven ' i en t  means  fo r  i he  use r  t o  desc r ibe  thesys tem s t ruc tu re  and  da ta .  The  s t ruc tu re  s ta temen ts  and  a  b r i e f  desc r ip t i on  o ft h e  c o n t e n t  o f  e a c h  r e g i o n  i s  s h o w n  i n  F i g .  3 .  A  g l o b a l  S y S T E M  . " ä i o n  i ,p r o v i d e d  t o  i n ' i t i a l ' i z e  a n y  g 1 o b a 1  a s p e c t s  o f  t h e  m o d Ä t  i n c l u d i n g  s p e c i i i c a t - i o no f  da ta  and  SYSTEM dynamics  i f  any .  P rog ram in i t i a l i za t i on ,  run - t ime  con t ro l  andte rm ina l  p rocess ing  a re  rese rved  fo r  t he  RUNTIME and  TERMINAL reg ions  a f te r  t hemode l  desc r ip t i ons .

E X T E R N A L
ENVIßONMENT

F igu re  2  -  Gener i c  Sys tem B lock  D iag ram

SUBSYSTEM
I

EXTERNAL
DISTURBANCE

SUBSYSTEM
2

SUBSYSTEM
3
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SYSTEM name (ounrars = invars)
(Giobat dectarations and assignmenc )

I N I T I A L
(Sysrem sarrup procecjure )

DYNAMIC
DERIVATIVE

(System dynamic mooel)
DISCRETE

(Timed aigorithmic processi

SUBSYS nam'l {osnars = invars}
(Local declarationsi
IN IT IAL

(Subsystem s€rtup)
DYNAMIC

DERIVATIVE
(Subqystem model $ätemenul

DISCRETE
(Timed algorithmic processl

TARGET
(Assign variables to integration procedurel
(Assign variables to parallel processor)
(Specify range of rrariables)

END

{Additional SUBSYS's}

RUNTIME
(Program startup code)
IN IT IAL

{Specify recording and setup run}
DYNAMIC

(Program control, display, and termination)
TERMINAL

(Posr run analysis, recording, and termination)
TARGET

(Giobal integration procedurel
{Assign subrystems to processors}
(Specify range of SYSTEM variablesi

END.

F igure 3 -  STARTRAN Preproces,sor  Language Structure

One  o r  more  subsys tems  (SUBSYS)  may  be  dec la red  a iong  w i th  a  l i s t  o f  ou tpu t  and' i npu t  va r i ab les .  Dec la ra t i ons  a re  p rov ided  fo r  t he  da ta  t ypes  l oca l  t o  t ha t
s u b s y s t e m .  I n i t i a l  v a l u e s  o f  l o c a l  p a r a m e t e r s  a r e  a s s i g n e d  b e f o r e  I N I T I A L .  T h e
IN IT IAL  reg i  on  i  s  execu ted  a t  t he  beg i  nn i  ng  o f  each  run  and  w i  I  I  se t
c o e f f i c i e n t s  i n  a n y  o f  t h e  t a r g e t e d  p r o c e s s o r s .  A  s i m u l a t i o n  l a n g u a g e  m o d e l  o f
the  subsys tem i s  p rov ided  under  DYNAMIC.  Th i s  pe rm i t s  es tab l i shmen t  o f  a  l i b ra rv
o f  s u b s y s t e m  m o d e l s  w h i c h  c a n  b e  i n c l u d e d  i n  d i f f e r e n t  s t u d i e s .  T h e r e  i s  f u r t h e i
cons ide ra t i on  o f  M0DULE 's  w i th in  SUBSYS bu t  a re  no t  ye t  p lanned  to  be
imp lemen ted .  Th i s  s t ruc tu red  sys tem desc r ip t i on  app roach  pe rm i t s  many  d i f f e ren t
t ypes  o f  ana lys i s ,  a l l ows  the  t rans la to r  so f tware  to  more  comp1e te l y  ve r i f y  t he
p rog ram comp le teness  and  p rov ides  more  mean ing fu i  documen ta t i on .  A l so ,  t he
oppor tun i t y  ex i s t s  t o  use  i n te rac t i ve  g raph ics  e f fec t i ve l y  f o r  p rog ram
d e v e l o p m e n t ,  p a r a m e t e r  c h a n g e ,  a n d  v i s u a l i z a t i o n .

A f te r  t he  SYSTEM and  SUBSYS mode l  desc r ip t i on ,  spec ia l  reg ions  a re  p rov ided  to
h a n d l e  t h e  e x p e r i m e n t .  T h i s  i n c l u d e s  R U N T I M E  w h i c h  i s  t h e  p r o c e s s  b e g u n  w h e n  t h e
ca ta loged  task  execu tes .  Be tween  RUNTIME and  iN IT IAL ,  t he  s ta temen ts  a re
e x e c u t e d  o n l y  o n c e  t o  e s t a b l i s h  i n i t i a l  s y s t e m  c o n s t a n t s  o r  ' l o g i c  c o n d i t i o n s .
A l s o ,  a n  i n t e r a c t i v e  R E I N I T  c o m m a n d  w ' i l  I  r e - e s t a b l i s h  t h e s e  c o n d i t i o n s .
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The  RUNTIME IN IT IAL  reg ion  execu tes  be fo re  each  run  a long  w i th  the  IN IT IAL
reg ions  o f  t he  SYSTEM and  a l l  SUBSYS 's .  Any  expe r imen t  con t ro l  s ta temen ts  wh ich
r u n  i n  p a r a l 1 e 1  s u c h  a s  T E R M T ,  p r o c e s s o r  r e s c a l i n g ,  a l a r m  t e s t i n g ,  e t c .  a r e
p laced  i n  the  RUNTIME DYNAMIC reg ion .  These  s ta temen ts  execu te  on l y  a t
Commun ' i ca t i on  In te rva l s  wh ich  may  be  se lec ted  to  be  any  mu ' l t i p l e  o f  t he
i n t e g r a t i o n  s t e p  w h i c h  i s  e q u a l  t o  t h e  f r a m e  t i m e  f o r  r e a l - t i m e  s o l u t i o n .

When  TERMT becomes  t rue ,  t he  DYNAMIC rou t i ne  s tops  and  the  TERMINAL sequen t ia l
code  i s  execu ted  wh ich  can  ana lyze  and  documen t  resu l t s .  A l so ,  t h i s  code  may
loop  to  RUNTIME -  IN IT IAL  fo r  t he  nex t  run .  I f  t he  use r  p rog ram does  no t  l oop ,
the  p rog ram w i l l  r e tu rn  to  the  Run- t ime  Execu t i ve  where  the  use r  has  con t ro l .

ALGORITHMS FOR TARGETING

Gi  ven  th i  s  s t ruc tu red  sys tem desc r i  p t i  on  i  nc ' l  ud i  ng  p rob l  em da ta  and' i n i t i a l ' i z a t i o n  p r o c e d u r e ,  t r a n s l a t i o n  ' i n t o  a  s i m u l a t i o n  l a n g u a g e  s t r u c t u r e  a n d
to  FORTRAN i s  re la t i ve l y  s t ra igh t fo rward  fo r  a  non - rea l - t ime  un ip rocesso r  us ing
a  s i n g ' l e  v a r i a b l e  s t e p ' i n t e g r a t i o n  a l g o r i t h m .  H o w e v e r ,  i f  r e a l  t i m e ' i s  r e q u i r e d ,
the  use r  mus t  t a rge t  a l1  o r  pa r t s  o f  t he  sys tem to  be  so l ved  by  app rop r ia te
r e a l - t i m e  i n t e g r a t i o n  a l g o r i t h m s  u s ' i n g  f i x e d  f r a m e  t i m e s .  I n  t h i s  c a s e ,  t h e
STARTRAN p rog ram w i l l  usua l l y  have  spec i f i ed  SYSTEM Inpu t /Ou tpu t  Va r iab les  wh ' i ch
requ ' i  r e  A /D /A  conve rs ion ,  a t  some i  n te rva l .

F o r  l a r g e - s c a 1 e  s y s t e m  s i m u l a t ' i o n s ,  ä  S i n g l e  p r o c e s s o r  i s  o f t e n  ' i n a d e q u a t e .  F o r
a  non -homogeneous  mu l t i p rocesso r ,  t he  s imu la t i on  mode l  mus t  be  a l l oca ted  to
p rocesso rs  acco rd i  ng  to  un i  que  ma themat i  ca l  requ i  remen ts  and /o r  so l  u t ' i  on
f r e q u e n c i e s .  I f  a n  E i g e n v a l u e . a n a l y s " i s  i s  r u n  o n  t h e  e n t i r e  s y s t e m  m o d e l  s o l v e d
o n  a  s ' i n g 1 e  d i g i t a l  c o m p u t e r  f o r  a  f e w  c r i t i c a l  r e g i o n s  i n  t h e  t i m e  s o l u t i o n ,
t h e  r e s u i t i n g  f r e q u e n c y  d i s t r i b u t i o n s  c a n  p r o v i d e  e s s e n t i a l  i n f o r m a t i o n  o n  r a n g e
o f  t ime  cons tan ts .  Subsys tems  w i th  the  fas tes t  t ime-cons tan ts  can  be  ta rge ted
f o r  p a r a 1 1 e 1  p r o c e s s o r s  w h i l e  l o w  f r e q u e n c y  s u b s y s t e m s  r e m a i n  o n  t h e  d i g i t a l
p rocesso r .

By  p rope r  spec i f i ca t i on  o f  subsys tem inpu ts  and  ou tpu ts ,  t he  i n te r face  be tween
t ime  cons tan ts  va ry ing  by  more  than  l 0 /1  can  be  hand led  by  pe rod i ca l l y  upda ted
coe f f i c i en ts  to  ensu re  h igh - f requency  s tab ' i l i t y .  I f  subsys tems  have  on l y  s ta te
v a r i a b l e  i n p u t / o u t p u t ,  t h e  e n t i r e  s u b s y s t e m  c a l c u l a t i o n  c a n  p r o c e e d  i n  p a r a l l e l
w i t h  o t h e r  c a l c u l a t i o n s .

I n  a d d i t i o n  t o  t a r g e t i n g  c o m p l e t e  s u b s y s t e m s ,  i n d j v i d u a l  v a r i a b l e s  c a n  b e
ta rge ted  to  o the r  p rocesso rs  wh ' i ch  imp l i es  tha t  t he  en t i re  s ta temen t  de f i n ing
the  va r iab ' l e  w i l l  go  to  tha t  p rocesso r .  I f  va r i ab les  f rom o the r  p rocesso rs  a re
requ i red ,  t he  app rop r ia te  ' i n te r face  ope ra t i ons  a re  au tomat i ca l l y  c rea ted .

F o r  s t a t i s t i c a l  a n a l y s i s  o r  s o l u t i o n  o f  p a r t i a l  d i f f e r e n t i a l  e q u a t i o n s ,  i t  i s
o f ten  necessa ry  to  run  much  fas te r  t han  rea l  t ime  and  up  to  the  fu l l  pe r fo rmance
o f  t h e  a v a i l a b l e  p a r a 1 1 e 1  p r o c e s s o r .  H e r e ,  o n e  w i l l  f i r s t  t a r g e t  t h e  e n t i r e
d y n a m i c  m o d e  f o r  t h e  p a r a l  i e 1  p r o c e s s o r .  I f  i t  d o e s  n o t  f i t ,  c e r t a i n
c a l c u l a t i o n s  s u c h  a s  a l g e b r a i c  e q u a t i o n s  m a y  b e  r e d e f i n e d  a s  f u n c t i o n s  t o  u s e
the  func t i on  genera t i on  p rocesso r .  0n l y  a  m in imum po r t i on  o f  t he  h ' i gh  speed
prob lem can  be  ta rge ted  fo r  t he  d ig i t a l  p rocesso r .

STARTRAN -  THE SIMSTAR PROGRAMMING SYSTTM

STARTRAN i s  t he  te rm co ined  by  E lec t ron i c  Assoc ia tes  to  desc r ibe  the  p rog ramming
sys tem deve loped  fo r  t he  S IMSTAR mu l t i p rocesso r .  A  f l ow  cha r t  o f  t h i s  comp le tÄ
sys tem des ign  f rom sou rce  i npu t  t o  mu l t i p rocesso r  execu t ' i on  i s  shown  in  F ig .  4 .
The  h i  ghes t  I  eve l  1  anguage  p rep rocesso r  w - i  I  I  accep t  t he  s t ruc tu red  svs tem
desc r ip t i on ,  so r t  ou t  and  tag  s ta temen ts  and  i den t i f i e r s ,  and  genera te  onä  o r
more  s ' imu la t i on  l anguage  p rog rams  acco rd ing  to  ta rge t i ng  s ta iemen ts .  Fo r  many
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app l  i  ca t i  ons ,  t he  use r  w i  I  I  en te r  f unc t i  on  da ta  d ' i  r ec t l  y  i  n to  the  sou rce
p rog ram.  However ,  i n  some app l i ca t i ons ,  ve ry  l a rge  se ts  o f  f unc t i on  da ta  a re
r "qü i red  wh ich  a re  bes t  hand led  by  re fe rence  i n  t he  sou rce  l anguage  wh i l e  . t he
a c t u a l  d a t a  i s  r e s i d e n t  i n  a  f i l e .  T h i s  m a y  t h e n  b e  p a s s e d  t h r o u g h  t o  b e  u s e d  a s
a  da ta  base  fo r  o the r  so f tware  p rocesso rs  and  f " i na l l y  by  the  ha rdware .  The
d i g i t a l  s i m u l a t i o n  l a n g u a g e  p r o g r a m  m a y  c o n t a i n  m u l t i p l e  D E R I V A T I V E  s e c t i o n s  f o r
e q ü a t i o n s  w i t h  s i m i l a r  t i m e  c o n s t a n t s .  F q "  s u b s y s t e m s  o r  v a r i a b l e s  t a r g e t e d  t o
the  pa ra11e1  p rocesso r ,  app rop r ia te  A /D  and  D /A  conve rs ions  a re  au tomat i ca l l y
p rog rammed to  occu r  a t  t he  co r respond ing  d ig i t a l  f r ame  t ime .  Any  va r iab les
äec ia red  as  SYSTEM Inpu t /Ou tpu t  a re  ass igned  fo r  A /D  and  D /A  conve rs ion  a t  t he
Commun ica t i on  In te rva l  .

F igu re  4  -  STARTRAN Prog ram Genera t i on

A f te r  t he  p rep rocesso r  has  re -a r ranged  the  p rog ram fo r  s imu la t i on  p rocess ' i ng ,
the  va r ious  sequen t ia l  and  pa ra l1e1  comp i l i ng  p rocesso rs  may  p roceed  to  c rea te
the var i  ous I  oad modul  es for  program FLOI^J,  SETt lP,  and RtJt t l .  The user  i  n teracts
th rough  the  d ig i t a l  p rocesso r  i n  S IMSTAR to  l oad  and  ope ra te  the  comp le te
p rog ram in  the  s t ruc tu red  fo rm o r ig ina . l l y  p resen ted  to  the  STARTRAN sys tem.
Var iab les  and  pa ramete rs  a re  accessed  i n  any  o f  t he  p rocesso rs  us ing  on ' l y  t he
o r ig ina l  sou rce  name.  Va ' l ues  a re  au tomat i ca ' l 1y  read  f rom pa ra1 le l  p rocesso r
componen ts  and  unsca led  be fo re  d ' i sp1ay .  The  use r  can  en te r  new pa ramete rs  o r
r a n g e  v a l u e s  a n d  a l l  p a r a 1 1 e 1  p r o c e s s i n g  m a t h  b l o c k s  a r e  a u t o m a t i c a l l y  s e t .

t

OIGITAL
PROCESSORS

corveisrorrt
PROCSSSOR
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EXAMPLE SIMULATION STUDY

T h i s  s i m p l e  r e a l - t i m e  s i m u l a t i o n  h a s  m o s t  o f  t h e  a t t r i b u t e s  o f  a  l a r g e - s c a 1 e
s t u d y .  A  b l o c k  d i a g r a m  o f  t h e  v e h i c l e  s y s t e m  i n c l u d i n g  a  d r i v e r  i s  s h o w n - i n  F i g .5 .  The  veh ic le  i s  composed  o f  t he  th ree  p r imary  subsys tems :  Body ,  T i res ,  u idE n g i n e .  0 n i y  a c c e l e r a t i o n  i n  a  s t r a i g h t  l i n e  i s  r e p r e s e n t e d .  T h e  d r i v e r  c a nc o n t r o l  t h e  t h r o t t l e  p o s i t i o n  ( T H R C )  a n d  i h e  c l u t c h  t o  s t a r t  t h e  v e h i c l e  m o t . i o n .
H ' i s  o n l y  f e e d b a c k ' i s  t h e  e n g i n e  s p e e d  a s  i t  m i g h t  d r i v e  a  T a c h o m e t e r .

S ' i nce  the  de ta i l s  o f  t he  s imp ' l e  ma themat i ca l  mode l  a re  no t  ge rmane  to  the  sys tem
desc r ip t i on  concep ts ,  t he  STARTRAN source  p rog ram shown  in  F ig ' s  6a -c  w . i I I
s u f f i c e .  I n  6 a ,  t h e  s y s t e m - r , v i d e  v a r i a b l e s  s u c h  a s  e n g i n e  i  o r  2  s ä l e c t i o n  S t L E l ,
c l u t c h  l o g i c ,  d i s p l a c e m e n t  X ,  a n d  T I M E  a r e  d e c l a r e d .  I n  t h e  S Y S T E M  I N I T I A L
r e g i o n ,  g i o b a l  c o n s t a n t s  a r e  e s t a b l  i s h e d  w h i c h  w i  I  I  n o t  b e  a c c e s s i b l e  a t
run- t i  me.

T h g  o u t p u t = i n p u t  v a r i a b l e s  f o r  t h e  B O D Y  a r e  s h o w n  j u s t  a s  o n  t h e  b l o c k  d i a g r a m .
Va lues  fo r  B0DY pa ramete rs  a re  ass igned  nex t .  These  s ta temen ts  a re  p laced  i n  as p e c i a l  R E I N I T  r o u t ' i n e  w h ' i c h ' i s  e x e c u t e d  o n c e  a t  t h e  b e g i n n i n g  o i  t h e  p r o g r a m
and  aga i  n  on l y  i  f  RE IN IT  command  . i s  en te red .

T h e  D Y N A M I C  s t a t e m e n f  i s  o p t i o n a l  a n d  i s  n o t  i n  t h e s e  s u b s y s t e m  d e s c r i p t i o n s .
The  ma themat i ca l  mode l  i s  a  s t ra igh t fo rward  se t  o f  ACSL s la temen ts .  S ince  the
ou tpu ts  o f  t he  B0DY a re  a l l  s ta te  va r iab les ,  t h i s  subsys tem can  be  so r ted  to  bet h e  l a s t  p r o c e s s e d .

T h e  T I R E S  s u b s y s t e m  i s .  u e f y - : i m i l a r  a n d  w o u l d  b e  s o r t e d  f o r  s o l u t i o n  j u s t  b e f o r ethe  BODY.  F ina11y ,  t he  T IRES needs  the  M0MENT f rom the  ENGINE subsys tem so  theE N G I N E  w o u l d  b e  s o r t e d  t o  b e  t h e  f i r s t  p a r t  o f  t h e  d e r i v a t i v e  c a l c u l a t i o n .  T h ;E N G I N T  m o d e l  a l l o w s  t h e  d r i v e r  t o  s e t  t h e  i n i t i a l  e n g i n e  s p e e d  b e f o r e  t h e  c l u t c hi  s  engaged .

F i g u r e  5  -  B l o c k  D i a g r a m  o f  V e h i c l e  S y s t e m

E N G I N E

E N G  1 , 2
TI  IROTTLE

(,7

fFw
fRw
f *

W E I G H T
XCG

WBASE

D R I V E R

THRC

CLUTCH

oE

5 7



STARTRAN SYSTEFT DESCRIPTION

SYSTEI{ DRAGSTER( OI'IEEAE = THRC, CLUTCH )

LOGTCAL SEI-EI r CLUTCH
REAL X
VARIABT F I IHE = .O

INIT IAL
E = 52.2i RHO - O.O€11; XTERFI - 1320

SUBSYS EODY( XDT, THETAB' OI' IEEAB ' . . .
FTIRE' f'lOtlENT' FORFT{' FgRRtl )

baGTB - tsOO; 9aBnSE - 18i RCG ' 4
P H I  -  1 O ( D€G ) i  C D R A G  -  O . l

DENIVATTV€. TRANSLATION
IIASB - t{GiB/6
FDRAG = O.5 * RHO * CDRAGi * XDT i ABs(XDT)
XDDT r (FTIR€ - FDRAG) / IIASB
XDT r INTEG( XDDT, O )
X - !NTE6( XDT, O )

, ROTATION
OFIEGAB = INTEG(( HOiiENT + hIEASE*FORFI{ + f'IASB+RCE*XDDT* ...

S IN(PHI  +  TH€TAB}  . I {GTB*RCE*COS(PHI  +  THETAB) , /  . . .
INERTB, O )

THETAB r INTEE( OI'IEEAB, O )
END

F igu re  6a  -  STRATRAN S t ruc tu red  P rog ram fo r  Veh ic le  Des ign

SUBSYS IIRES( FTIRE, FORFI{, FORRUI. OFTEEAT 3 .. .
I.IOFIEI{T, OFIEGAB, THETAB. XDT )

KFT r ZaOO; DFT - lOO; taGTT a 2OO
XDTI'! = 5OO.- RADT - l.g

DERIVATIVE, VERTICAL TIRE FORCES
INERT - O.5*HGTT*RAOI+*2./6
FORFl r t  =  BOUND( O-0 ,  5000.0 ,  -  ( .KFT r  I {BASE *  T I {ETAB +  . . .

D f f * I , I B A S E * 6 F I E G A B )  )
F O R R ü | r t l G i T B - F O R F W

' REAR TIRE ROTATION
OT.IEEAT . nODINT( (FIOFIENT . FTIRE*RADT) /INERT, o,

CLL 'TCH, .FALSE.  )
SLIP - (OI.IEEAT*RADT . XDT) ,/ XDTI'I
FTIRE . (Id6TT + FORRSI) * FRCOEF
FRCOEF = RSU(  (SLIP -LT.  O.2) ,

BOUND (  O.  O,  1 .  4 ,  1 .  4+$1-1p76.  15  )  r  O.65  )
END

SUBSYS ENEINE ( I.tOttENT - O!'iEEAT ) ,
OFI€GEO - tOO
rABtl ENGIN1 , I ,  t3

/  Q ,  6 0 ,  L z Q ,  l . g o ,  ? 4 , 3 O O , 3 6 0 ,
4201 4gO' 54O, 600, 660, 72O,

2OOO,. 3O5O, 57OO, 4130, 43OO, 42OO, 39OO
. 3600, 51OO, 25OO, 1750, 9OO, lOO /

TABLE EN6IN2, I ,  t3
/  o ,  60 ,  12O,  lE lO,  ?4O,  3OO,  360,

42O, €O, 54C', 600, 660, 72O,
1OOO, L97O, 2e,20, 34€lO, 5930, 4130, 4*1O,
4250, 413Or 575Or 5O3O, !91O, 43O /

OERIVATIV€. ENGINE ROTATION
of.tE6Ao - Rsut( cLUTcH, 7zO*THRC, 3*OF|E6AT )
OI1EGA€ - INTEG( (Ott€GAD - Ott€64€)/O. l,, OFTEBEO )
I.IOFIENT r THRC + RSTI( SELEI , ENGIN1 (OFIEEAE) , EMiIN2(OIT€EA€) )

END.

F i g u r e  6 b  -  V e h i c l e  T i r e s  a n d  E n g i n e
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RUNTII'1€
INIT SYSTE}I PARAI€TERS

SEI-EI ' . TRUE-
COIITnJN I CAT 1 ON/ 1 NTEGRATI ON

CINT - o.o5' NSTP - 5

ro.. tnlliftnu=
CAI.L INTACT

DYNAI'IIC
rERNT( X.6T.XTERFI .OR. THETAE.6T.1 )

TERFIINAL
!F (THETAB.6T.1) 60T0 lOO
XDTI'IPH - 36{)0 r XDT,/ 5?8O

E:ts,r3,=ooo, 
rrnE' xDrFrPH

1oo. . I'IRITE ( 
13'2ooo 

)

2ooo"FoRltAT( 1Ho" *r cAR F1-TPPED **' )
sooo. . ronnnr ( 1Ho, :=H:=ä"täXH _,7;Z:=:5.:Iff,;'1 '

END.

F igu re  6c  -  STATRAN Execu t i on  Con t ro l

I f  t h i s  sys tem were  imp lemen ted  on  S IMSTAR,  the  T IRES and  ENGINE wou ' l d  be
ta rqe ted  fo r  tÄe  pa ra l ' l e1  p "o l " r ro . .  A l i  o f  t he  ou tpu t  va r i ab les  to  the  BSDY
f f iY ; "1ä  ao " ' o /Ä  conve r te rs  and  the  i npu t  va r i ab les  wou ld  come f rom A /D
c o n v e r t e r s .  N o t e  t h a t  t h e  n i ö f r  g a i n  t i r e  l o o p  i s  c l o s e d  c o n t i n u o u s l y  o n  t h e
para l  1e i  p rocesso r  and  on l y  t he -  i o t " i  f r equency  resu l t i ng  t ' i r e  f o rce  FT IRE i s
p a s s e d  t o  t h e  n u m e r i c a l  b o d y  c a l c u l a t i o n s '

The  RUNTIME reg ' i on  se lec ts  Eng ine  i  a t  p rog ram s ta r tup  and  the  numer i ca l
s o l u t i o n  c o m m u n i c a t i o n  i n t e r v a l  o i  0 . 0 5  s e c o n d s .  A  p r o b l e m  t i m e  s t e p  o f -  0 : 9 1
seconds  ' i s  spec i f  i ed  by  5  ' i n teg ra t i on  s teps  pe r  commun ica t i on  i n te rva l  '  The
IN IT IAL  sec t i on  p rov ides  i o r  p tog tu t  run  con t ro1  and  a  conven ien t  paged  means
fo r . i n te rac t i u "  i u .u r " te r  chang iÄg  i n  the  sub rou t i ne  INTACT-  The  TERMT s ta temen t
i n  t h e  D Y N A M I C  s e c t i o n  w i l l  i t o p  t h e  r u n  w h e n  X ' i s  e q u a l - t o  X T E R M  o r . i f  t h e
veh ic le  p i t ches  to  one  rad ian .  Then  t6 "  f fRUINAL  reg ion  .ana iyzes /p resen ts  the
r " ru i t s  änd  l oops  back  to  s ta temen t  10  to  se tup  the  nex t  des ' i gn  run '

CONCLUSION

Ef f  i c i en t  app l  i ca t - i on  o f  t he  S IMSTAR non-homogeneous  mu ' l t ' i p rocesso r  ( [ JHM)  has
been  d i scussed  i n  te rms  o f  a  sys tem desc r ip t j on  l anguage  app roach .  I t  seems
the re  w i  I  I  be  an  i nc reas ing  need  fo r  NH l4  sys te rns  s ince  the  economica l
un ip rocesso r  speed  ba r r i e r  seems  to  have  been  me t  and  the  app l  i ca t ' i on
r e q u i r e m e n t s  a r e  s t i l l  g r o w ' i n g  r a p i d l y .  u s e r s  w i l l  n o t  t o l e r a t e  h a v i n g  t o  c u s t o m
ta i l o r  mode ls  fo r  NHM imp lemen ta t i on .  The  sys tem desc r ip t i on  app roach_prov ' i des
the  use r  a  na tu ra l  med ium to  spec " i f y  h i s  dyna in i c  sys tem.  S IMSTAR sys tem
,^äq r i . " * "n t s  o f  pa r t i t i on ing  and  so r t i ng  mode l  f o r  mu l t i p rocesso r  imp ' l emen ta t i on
i s  re la t i ve l y  t ransparen t  t o  t he  use r .

A l though  some o f  t he  h igh  l eve l  e lemen ts  o f  t he  STARTRAN p rog ram genera t i on
; y ; l ; ; " . . e  s t i l l  u n d e r  d e v e l o p m e n t ,  t h e  p a r a 1 1 e 1  s i m u l a t i o n  l a n g u a g e  c o m p i l e r
u n O  t 6 "  A C S L  d . i g i t a l  s i m u l a t i o n  c o m p i l e r  h a v e  p r o v e n  t h e  f e a s ' i b i f  i t y .
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SIMSTAR a t  t he  Techn ica l  Un ive rs ' i t y  o f  V ienna

In  December  1985  a  two-day  i n fo rma t i ve  mee t ing  fo r  peop le  i n te res ted  i n  t he
S IMSTAR Mu l t i p rocesso r  t ook  p lace  a t  t he  Hybr id  Compu ta t i on  Cen t re  o f  t he
T e c h n i c a l  U n i v e r s i t y  o f  V i e n n a .  1 5  a t t e n d e e s  f r o m  G e r m a n  s p e a k i n g  a r e a s  i n
Europe  ( f rom un ' i ve rs i t i es  and  i ndus t r y )  were  j o ined  by  EAI  rep resen ta t i ves .  The
prog ramme fea tu red  repo r t s  f rom the  Techn ica l  Un . i ve rs i t y  abou t  t he  techno logy ,
the  ope ra t i on ,  and  app l i ca t i ons  o f  t he  new S IMSTAR sys tem in  V ienna ,  and  many
i  n t e r e s t i  n g  d i  s c u s s i o n s .
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T o  a c c e l e r a t e  t h e
launch  o f  t oday ' s  new
d y n a m i c  s y s t e m s ,  y o u
need more than sheer ded-
i ca ted  human  energy .  You
need a versati le simulation com-
puter for use in everyday work and
in complex problem solv ing.

An integrated engineering tool that handles
demanding "what if" computations and high-order
discontinuit ies as easily as i t  does harmonic osci l-
la t ions.

An easy-to-program multipurpose computer that
performs high resolution on-l ine simulations in
real time and up to 1,000 times faster off-line with
unprecedented accuracg even at bandwidths of
2kHz.

A computer that delivers simulation results you
can believe with speeds equivalent to a supercom-
puter at a fraction of the cost.

A  c o m p u t e r  s y s t e m
that grows with your re-

quirements-to over 100: ' : : ' '  mi l l ion equiva lent  opera-
t i o n s  p e r  s e c o n d - w h i l e

staying compatible with earl ier
studies.

All  the above-plus high-level system
descr ip t ion s imulat ion languages- is  avai l -

able when you use SIMSTAR. EAI's new mult ipro-
cessor al lows you to enter applications in natural
system structure and interact through a user-friendly
graphics terminal .

With SIMSTAR, you have the best of both worlds:
real-t ime and faster simulation runs and high level
real-t ime programming convenience.

Fo r  more  i n fo rma t ion  abou t  S IMSTAR and
how it is designed to help you simulate more and
test less, write or cal l  our Communications De-
partment.

vli.F':fi"$ffi p,f,#$,?rrr:i,?,!Rrr,!r|e,;



. . .  , :
i .  , , ,

+ .#;.

ELECTRONIC ASSOCIATES, INC.
.|85 Monmouth ParkwaY
West Long Branch, New Jersey 07764, USA
Telephone : (201 ) 229 -1100
Telex'. 1 -32443 (EAl WLBH)

ELECTRONIC ASSOCNTES. GMbH
Franzstraße 107,
D-5100 Aachen, West Germany
Telephone : (241 ) 26041 -2
Telex;832676 (EAID)

ELECTRONIC ASSOCIATES, SARL
25/27 rue Ginoux
F-75737 Paris Cedex 15
France
Telephone: (1 ) 4577 0813
Telex: 270610 (PACEPAR)

ELECTRONIC ASSOCIATES, (JAPAN), lNC.
9th Mor iBui ld ing
1-2-2 Alago, Minato-Ku
Tokyo, Japan 105
Telephone: (03) 433-4671
Telex:24285 (JAPACE)
Cable: EAIJAPACE

SYSTEMS ASSOCIATES A.B.
Fabrikswegen 7
Solna 517150, Sweden
(P.O. Box 3003, Solna 317103, Sweden)
Telephone: (08) 830980
Telex: 10064 (PACEAB S)

SCIENTIFIC COMPUTERS LIMITED
Victoria Road
Burgess Hill
West Sussex RH 15 gLW
England
Telephone: Burgess Hill (STD 04446) 5101
Telex: 87'183
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