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Abstract

To meetthe demandingime-to-marlet requirementsin
VLSI/ULSI design, the acceleation of verification pro-
cessess inevitable Theparallelizationof cycle-basedim-
ulation at registertransfer and gate level is one facetin
a seriesof efforts targetedat this objective We introduce
dIbSIM a parallel compiledcodefunctionallogic simulator

thathasbeendevelopedto run onloosely-coupledystems.

It hastheability to balancethe application-specifidoad of
coopeating simulatorinstancesn dependencef the over-

all load situation on involved processornodes. Thereby
the load of a simulator instanceis expressedin terms of
a setof circuit modelparts which are to be simulatedby
the correspondingnstance Thecentalizedload manage-
mentruns simultaneouslyvith a parallel simulation. Both
processenteract after a controllable numberof simulated
clodk-cyclesto transmitload informationand realizeload
modificationsdIbSIMis successfullysedto simulatelBM

S/390processomodels.

1. Intr oduction

Currentdeep-submicromlesignprocessesequirea so-
phisticatedsystemof verification tools to ensurereliable
designresultsunderdemandingime-to-marlet conditions.
Designverificationmethodddivide into two classesformal
verification[5] and simulation[7]. While the latter class
representshetraditionalway of designverification,formal
methodshave startedo move from theresearcltommunity

to the industrial domainonly in the last years. Thereare
strongindicationsthat both classeswill fruitfully comple-
mentoneanothelin the nearfuture. Following [2], thereis
a promisingpotentialfor the developmentof methodsthat
bring togetheraspect®f both simulationandformal verifi-
cation.

In this paperwe focus on functional logic simulation
of synchronouglesignsat gate-andregistertransferlevel.
For systemsimulationprocessegt hasprovento beagood
practiceto separatdiming analysisfrom functionalverifi-
cationandleave correspondingasksto dedicatedools as
statictiming verifiersandcycle-basedsimulators[1]. Sev-
eral efforts have beenmadeto accelerateycle-basedsim-
ulation, including the useof BDDs to representombina-
tionallogic [9], parallelizationof compiledcodesimulation
[3] andputtingsimulationactiities into hardwareresulting
in hardwareacceleratorandemulatord4]. Amongthe al-
ternatves mentioned,emulatorsby far realizethe highest
performance.Their usebecomesnoreandmoreattractve
becaus®f thegrowing capacityof FPGAcomponentsThe
high emulationspeedcomesat the expenseof time con-
sumingmodel building processesinda lossin obserable
detailsduring the emulationprocess.To copewith the lat-
ter fact, a statedependentnteractionof an emulatorwith
a simulatorwould be useful. A parallelsimulatorversion
wouldallow fastevaluationduring phase®f trackingincor
rectbehaior insidea circuit model. In general simulation
offershigherflexibility thanemulation bothwith respecto
variationsof the verificationalgorithmandthe targethard-
ware that is necessaryor its realization. The successful
usageof BDDs in cycle-basedsimulationof large circuits



depend®n overcomingmemoryperformanceroblems.A
promisinghybrid approachreplacinggatelevel representa-
tionsof somefunctionalunitswith predefinednacrosjs to
befoundin [6]. Thisapproactallows a combinationof for-
mal verificationmethodsappliedto certainfunctionalunits
with traditionalcompiledcodesimulationtechniques.

With dIbSIM, we introduce a parallel compiled code
functional logic simulator dedicatedto run on loosely-
coupledsystemsandproviding dynamicload balancing.It
representghe successoof parallel TEXSIM[3]. To our
knowledge, thesesimulatorsrepresenfirst approacheso
parallel compiledcodesimulation. During the simulation
of a circuit modelwith parallel TEXSIM, we have a fixed
numberof cooperatingsimulatorinstancesgachinstance
handlingexactly one part of the original model. Thereby
the assignmenbf model partsto simulatorinstancesloes
not change.This is adequateo parallelsimulationsunder
exclusive useof a parallelmachineor a workstationclus-
ter. In practice this conditionis fulfilled only in individual
cases.Sinceadditionalapplicationsand systemprocesses
canseriouslydisturbthe cooperatiorof simulatorinstances
that are involved in a parallel simulation,we have devel-
opeddlbSIM with anintegratedioad balancingmechanism
that offers the possibility of adaptingthe simulation pro-
cessto externalinfluences.A similar approacHor parallel
event-drivensimulationcanbefoundin [8].

Within a dIbSIM simulation,we have a fixed numberof
cooperatingsimulatorinstancesagain,but eachinstanceis
handlinga setof modelparts. In general,a modelpartis
assignedo several simulatorinstancesDuring simulation,
atary pointof time a subsebf themodelpartsbelongingto
a simulatorinstanceis active (undersimulation). For each
modelpartthereis exactly one simulatorinstancewhereit
is active (activity property). Then,load balancingappears
asa modificationof the setsof active modelpartsleaving
theactivity propertyunchanged.

ThedIbSIM loadmanagemeris runningsimultaneously
with parallel simulation. The frequeng of their interac-
tion can be controlled via a parameter An application-
basedoadbalancingapproachasthe greatadvantagethat
application-specifiknowledgecan be includedinto deci-
sions on load modifications[10]. In our case,a deci-
sion to modify simulation-specifidoad is basedon esti-
mationsof the time that would be necessaryto simulate
one cycle for the consideredcircuit model under the as-
sumptionthe load modificationhad taken place. Besides
externalperturbancesausedy otherapplicationsaandsys-
temprocessedhedecisionmechanismakesinto consider
ation simulation-specifiambalancesand the possiblehet-
erogeneityof theloosely-couplegrocessosystem(aclus-
ter of workstationsfor instancedlbSIM is runningon.

In Section2 we outline the parallelizationapproactthat
is underlyingdlbSIM. The startingpoint is representetby

the sequentiaimulatorMVLSIM (IBM). We provide the
notion of a model partition and shortly characterizeparal-
lel simulationunderdIbSIM includingenhancedVLSIM

instances.In the next section,we continuewith basicas-
sumptionsconcerningoad balancing. The combinationof
load managementvith parallel simulationis describedn
Section4. In addition,the phase®f load managemendre
consideredn moredetail. Then,in Section5 representatie
experimentalresultswith respectto simulationof a large
IBM S/390processomodelaregiven. The lastsectionof
this papercontainsconclusionsandaddresseaspect®f fu-
turework.

2. Parallelization approach

dIbSIM is basednthe sequentiafunctionallogic simu-
lator MVLSIM (IBM) for synchronouslesignsatgate-and
registertransferlevel. A correspondingstructuralcircuit
modelM is depictedschematicallyin Figurel. The basic
modelcomponentsregiven by setsof globalinputs (M),
global outputs(Mg), logic elementsMg) andstoringele-
ments(M_). A setof netsrepresentingviresthatrealizethe
connectiorof circuit componentss denotedby Ms. There
areno feedbacksn combinationalogic.

Figure 1. Structural circuit model with cone
representations (shaded)

Within MVLSIM, cycle-basedimulationis realizedus-
ing thelevelizedcompiledcode(LCC) technique Logic el-
ementsareevaluatedaccordingto arankorderingfollowed
by the updateof storingelementqfor instance Jatches)at
cycle boundaries.The basicideafor the parallelizationof
the simulationprocesswas to partition M in an adequate
way andassignthe resultingmodel partsto MVLSIM in-
stancecooperatingover a loosely-coupledrocessosys-
tem. We considerthe setCo(M) of all fan-in coneswith
headelementsstemmingfrom M; or Mg (seeFigurel) as



collection of basichuilding blocksfor model partitioning.
A correspondingonecomprisesall logic elementsout of
Mg which have the capability to influencethe cone head
during the simulationof onecycle. We derive a partition
mof M from a partition U of Co(M) that represents set
containingconesetsaselements.EachconesetC out of a
partition Tt directly allows the constructionof a modelpart
of M for inclusioninto Tton the basisof the union of all el-
ementshelongingto conesout of C. Differentmodelparts
of a partition 11 are not necessarilydisjoint, theremay be
an overlap betweenthem. Furthermore model partsof a
partitionTtgenerallyhave specialinputandoutputelements
whichrepresencommunicatiorportsfor thesignaltransfer
from andto othermodelpartsof 1. Theseportsarerelated
to netsout of Ms in the original model M which, at the
one hand,have a coneheadbelongingto a modelpart mg
assourceand,atthe otherhand,feeda conebelongingto a
modelpartmy # mp. In practice modelpartitioningfor dib-
SIM is realizedusinga BOTTOM-UP clusteringtechnique
for cones.

dIbSIM hasbeendevelopedunderthe AlX Parallel En-
vironment(PE) makinguseof its MessagdPassingLibrary
(MPL). It is intendecdto runon IBM ScalablePONERpar
allel (SP)machinesandon RS/6000workstationclusters.

At run-time, dIbSIM appearsin the form of a master

componenandasetS={S, ..., Sy} of slavecomponents.

All slave componentsunondifferentprocessonodes.The
mastercoordinateshework of the slaves,comprisesaload
managemenfacility and provides an API. Slaves repre-
sentMVLSIM simulatorinstancesenhancedy a commu-
nicationshellandspeciaffacilitiesto handlecircuit models
within aparallelsimulation.Eachslave hasthecapabilityto

managea setof modelparts. Let us assumeo have a par

tition = {Ms,...,My} of a circuit modelM with n > m

in preparatiorfor a parallelsimulationrun. Then,first an
initial distribution

D:mt— 25 1)

of model parts(with 25 denotingthe power setof S) has
to be realized. Thereby D(M;) specifiesthe setof slaves
which havethepossibilityto simulateM; in afollowing sim-
ulationrun. In practice thatmeandor aslave S; to loadall

modelpartsM; with S; € D (M;) beforesimulation.We as-
sume thateachsimulatorinstances includedin theinitial

distribution, expressedby the condition |Ji_;D (M;) = S.

Furthermorewe require,thatat arny stageof a simulation
run, for eachMj exactly one of its possibly multiple oc-
currenceshouldbe undersimulation(active). We call this
activity propertyandrepresenthe relationbetweenmodel
parts and slaves that are currently simulating them by a
function

A:Tt— S 2

During a simulationof a sequencef clock-gyclesfor M,
the slaves S; executea loop in parallel,the body of which
containsfour stepsin the orderasgivenbelown. All slaves
synchronizezachotherin the TRANSFERstep.

e CLOCK
Simulationof one clock-gycle for all model parts M;
with A(Mj) = S

o GET
Readingsignalvaluesfrom model-specificdatastruc-
tures(nets)andwriting themto outputportsof model
partsM; with A(M;) =S

e TRANSFER
Collective communicationnvolving all slavesbelong-
ing to Sto transfersignalvaluesbetweermodelparts
atcycle boundaries

e PUT
Readingsignalvaluesfrom input portsof modelparts
M; with A(M;) = S; and writing them to model-
specificdatastructuregnets)

3. Assumptionson load balancing

If we considera parallel simulationrun with dIbSIM,
we distinguishtwo kinds of load: simulation-specifidoad
and load causedby applicationsand/or systemprocesses
runningin additionto dIbSIM on processorshe simulator
makesuseof. Informationwith respecto thelattercanbe
obtainedin differentformsfrom the operatingsystem.We
define simulation-specifidoad relatedto a slave S; (at a
certaintime during the parallelsimulation)asthe setof all
modelpartsM; with A(M;) = S; accordingio (2). Thusthe
simulation-specifidoad of a slave determineghe amount
of work (to be doneby the correspondinglave) connected
with the executionof the four basicstepsfor the simula-
tion of one clock-gycle as mentionedabove. The time to
realizethis work dependson load influencesfrom outside
the simulationandon the hardware configurationthe slave
is runningon. Becauseof the synchronizatiorof all slaves
in the TRANSFER step, imbalancesn the cycle simula-
tion time betweertheslavesthatareinvolvedin theparallel
simulationcausewait intervals. Our objective is to obtaina
shortoverall simulationtime for sequencesf clock-cycles
by balancingthe cycle simulationtimes of the slaves. To
achieve this, dIbSIM comeswith a possibility to change
simulation-specifidoad. Load modificationappearsas a
modificationof the currentfunction A restrictedby theini-
tial distribution D of model partsaccordingto (1). This
way, a load modificationdoesnot involve a real move of
modelpartshetweerslaves. If, for instancejt would befa-
vorableto reducehecycle simulationtime of slave 1 in Fig-
ure 2 at the expenseof the correspondingimulationtime



of slave 2, the latter could take on the simulationof model
parts1 or 2. Including both slave 2 andslave 3, eventhe
extreme caseof completelydischaging slave 1 would be
possible.LoadbalancingunderdlbSIM avoids procesani-
grationandcompleterepartitioningof a circuit modelunder
simulation.

Active model parts

Master Slaves
Load Simulation
evaluation interval
() L

_Get load information (I,)

Modify simulation load (1,,,) conditionally

Simulate [,

>

Load
evaluation

1)

Simulation
interval
L

oeE | | oemm | | ceEE
Slave 1 Slave 2 Slave 3
OEEE | | oEoE | | OeEE

Model parts available for load modification

Figure 2. Set of 3 slaves handling a model par-
tition with 12 components, each component
initiall y distrib uted to 2 slaves

4. Load management

ThedlbSIM load managemeris centralizedn themas-
tercomponentlt comprisesherequesbfloadinformation,
load evaluationandthe modificationof simulation-specific
load (dependingon the result of load evaluation). A se-
guenceof clock-cyclesto be simulatedfor a givenpartition
of a circuit modelis divided into simulationintervals the
length of which (in termsof a numberof cycles)canbe
controlledvia a parameterDuring a simulationinterval I,,
slaves work independentf the masterthat makes use of
the time gapto evaluateload information stemmingfrom
In—1 (seeFigure 3). After terminationof a simulationin-
tenal I, the masterrecevesload information from every
slave with respectio I,. If the load evaluationconcerning
In—1 hasresultedin a decisionto performa modificationof
simulation-specifidoad, the load informationrelatedto I,
becomesnvalid andthe load modificationis initiated (af-
fecting Int1). Otherwise,thereis no load modificationat
this point of time. Finally, the slavesare requiredto start
In+1, @andin caseof valid loadinformationrelatedto I, this
informationis evaluatedoy the master

4.1 Load information

Thedeterminatiorof adequatéoadinformationis anes-
sentialbasisfor the estimationof both a load situationat
handand consequencesf its modification. During a sim-
ulationinterval, eachslave accumulateshe time necessary

Figure 3. Load management and simulation

for theevaluationof logic elementsn the CLOCK step(per
model part) and the time necessaryor readingand writ-
ing signal valuesto netsin the GET and PUT steps(per
slave). Measuredime valuesrepresenteal run-time, in-
cluding time intervals usedby applicationsor systempro-
cesse®utsidethe simulation. Correspondingverageval-
uesaregivento the mastertogetherwith the "load” value
providedby the AIX operatingsystem.

4.2 Evaluation of load information

The "heart” of the load managemenis givenby there-
cursiveloadbalancingalgorithmthatis sketchedn pseudo-
codenotationin Figure4. Basedon a currentsimulation-
specificload of the slaves,theload informationmentioned
above andstructuralinformationwith respecto the model
parts, this algorithm investigatesthe effect of sequences
of virtual model moves on the estimatedsimulationtime
for one clock-gycle of the correspondingnodel. Thereby
"worstslave” meansa slave that shavs the highestamount
of time for the simulationof onecycle at a currentstateof
the executionof recdlb. It is tried to cometo bettersolu-
tions (for thechoiceof active modelpartson slaves)thana
currentbestsolutionby moving modelsaway from acurrent
worstslave. For beingdeemedetterthanthe bestsolution
atthemoment,t is notenoughto show lower cycle simula-
tion time, thetime gainmustbe atleastof a certainamount
thatis controlledby the parametelOFF andthe currentre-
cursiondepth.TheparametemaxdeptHimits therecursion
depthto guaranteg¢erminationof the algorithmandto con-
tain the useof CPUandmemoryresourceslt alsorestricts
thesetof investigatednodelpartdistributions.Becauseave
allow one model move per recursionstep, maxdepthcor-



relatesto the maximumnumberof modelmovesper load
modification. Obviously, it is possiblethat no bettersolu-
tion thanthe startsolutionis found. In this case,no load
modificationis suggestedThe evaluationof load informa-
tion resultsin a (possiblyempty)list describingmoves of
modelparts.

recursive procedure recdlb (depth, maxdepth)
time:= predictedcycletime
s:=worstslave
for all me m: A(m) = sdo
forallr € S:r #sr € D(m) do
move_modelmto r
t := predictedcycletime
if t x (14 depth OFF) < timethen
time:=t
save movesdoneup to now
fi
if depth < maxdepth then
call recdlb (depth+ 1, maxdepth)
fi
move_modelmto s
od
od

Figure 4. Recursive load balancing algorithm,
depth equals 1 at the first call

4.3, Load modification

For load modification, the list of movesresultingfrom
the load balancingalgorithm (if it is not empty)hasto be
transposedhto new simulation-specifidoadsof slaves. To
"move” a model part from slave S to S it hasto be de-
activatedon S, and actvatedon § whereit hasbeenal-
readyloadedsincethe beginning of the parallelsimulation
run. The modelpart’s stateis extractedfrom S andtrans-
ferredto §. Therethe stateinformationis usedto initial-
ize the local copy of the correspondingnodelpart. Other
slaves(if existent)areinformedof thatmove. Thiswaythey
can modify communication-relatediata structuresbefore
the startof the next simulationinterval. The time needed
to performa modelmove mainly determineghe OFF pa-
rameterin Figure4.

5. Experimental results

We presenfirst resultsof experimentswith dIbSIM con-
ductedon a small heterogeneousluster of workstations
consistingof threeRS/6000workstationdV; (2 GB RAM),

W, (1 GB RAM) andWs (64 MB RAM). Thesemachines
areconnectedszia a 10 MBit Ethernetnetwork. In thefol-
lowing, we summarizeurther conditionswhich all experi-
mentsunderconsideratiorhadin common:

e We have simulated 30000 clock-cycles of an IBM
S/390processomodelwith about2.7 million basicel-
ements,the hierarchylevel being a mixture of gate-
andregistertransferlevel. The modelhasbeenparti-
tionedinto 8 model partsMo, ..., M7 with sizesrang-
ing from 6.1 MB to 11 MB. The maximumrecursion
depthof the load balancingalgorithmwas3. (Previ-
ous experimentswith depth5 did not shav changes
with respecto movesof modelparts.)

e Therehave alwaysbeenthreeslavesS;, S, S3 with §
runningonW. ThemastercomponentanonW. Fig-
ure 5 shows theinitial distribution of the modelparts
to the slave components.

e During the experimentstherewas no load stemming
from other users. "Disturbing processeshave been
simulatedin the experiments.In suchcasesoad has
alwaysbeenaddedon onenodeafter10000cyclesand

removedafter20000cycles.
MO[M1[M2[M3[M4[M5[M6[M7
SITX[X[X[X[X[X
s x[x[x X XX
s3| x ['x X X[ XX

Figure 5. Initial distrib ution of model parts

Beforeconsideringexperimentsn moredetail, we want
to give someremarksrelatedto the result representation.
Thechartsn theFiguress and8 shav thetotalrealrun-time
thatwas neededor eachsimulationinterval (1000 or 500
cycles). This time includesboth simulationtime andtime
spentto realizepossiblemodel moves. Phaseof moving
modelstook aboutl to 2 secondslependingnthenetwork
traffic. The tablesin Figure 7 shov for eachmodel part
andgivencycle intervals the slave wherethe modelpartis
active.

Experiment "No load”

During this experimentno load outsidethe simulation
hasbeengeneratedl oad balancingwasenabledthe load
balancingcapability of dIbSIM can be switchedoff). The
simulation interval comprised1000 cycles. Resultsare
shavn in Figure 6 and Table (a) of Figure 7. The total
run-timefor the first 1000cyclesamountedo 460s. Four
phase®f moving models(after200Q 4000 6000and8000
cycles)resultedin a total run-time of 210 s for onesimu-
lation interval. This time stayedstableuntil the endof the



simulation. Theresultsshav the ability of dIbSIM to com-
pensateunfavorable choicesof initial simulation-specific
loadon a heterogeneousystem.

T T T

1000

T
No Load
Movement of models ~ *

T
600 -
200 W
1
T

1000

! ! ! !

T T T T
Load 2
Movement of models ~ *

- W
200

L L L L L

1000 F Load 4 R

L Movement of models % e
600 |- 8
200 - .
1000 F Load 4 wio dlb ———
- ﬂ
200

1000 5000 10000 15000 20000 25000 30000
cycles simulated

time in s for 1000 cycles

Figure 6. Total real run-time for simulation in-
tervals of 1000 cycles

Experiment "Load 4 without dIb”

This experimentstartedwith the distribution of active
model parts that was found in the previous experiment.
Load balancingwas disabled(seeTable (c) of Figure7).
OnW;, whereS; wasrunning,an additionalload of 4 was
generatedTheinfluenceof the additionalloadis clearlyto
beseenin Figure6.

Experiments”Load 2” and "Load 4"

In bothcases|oadbalancingwasenabledandthe simu-
lationinterval comprisedL000cycles.OnW, anadditional
load of 2 and 4 was generatedyespectiely. Resultsare
shawvn in Figure 6 and Table (b) of Figure7. The repre-

sentatiorof modelmovesis restrictedto "Load 2" because

therearenearlythe sameresultsaswith "Load 4”. During
thefirst 10000cyclesthe run-timesfor correspondingim-
ulation intervals were the sameasin the experiment”’No
load”. Underload 2 (4) theserun-timesincreasedrom
210s to 580 s (990s). Load information expressingthe
changedoad situationwas available for the mastercom-
ponentafter11000cycles.In parallelto thenext simulation
interval, load evaluationresultedin a propositionof load
modification. This modificationtook placeafter 12000cy-
cles,reducingthe correspondingun-timesto 350s (4905s).
After removal of theadditionalload, severalload modifica-
tionswererealizedby dIbSIM. Finally, thesamesituationas
immediatelybeforegeneratingadditionalload wasreached

(both concerningthe run-time of simulationintervals and
thedistribution of active modelparts).

Interval Start 1 2001 | 4001 | 6001 ‘ 8001 Start 1
Interval End | 2000 | 4000 | 6000 | 8000 ‘ 30000 End | 30000
Model Part0 | 1 1 1 1 1 MO 1
1 3 1 1 1 1 1 1
2 2 2 1 1 1 2 1
3 1 1 1 1 3 3 3
4 2 1 1 1 1 4 1
5 3 3 3 1 1 5 1
6 2 2 2 2 2 6 2
7 3 3 2 3 3 7 3
(@) (©)
Interval Start 1 [2001 [ 4001 [ 6001 | 8001 [ 12001 | 22001 | 24001 | 26001 | 28001
Interval End | 2000 | 4000 | 6000 | 8000 ‘ 12000 | 22000 | 24000 | 26000 | 28000 | 30000
Model Part0 | 1 1 1 1 1 2 1 1 1 1
1 3 2 1 1 1 3 3 3 1 1
2 2 1 1 1 1 1 2 1 1 1
3 1 1 1 1 3 3 1 1 1 3
4 2 1 1 1 1 1 1 1 1 1
5 3 3 3 1 1 1 1 1 3 1
6 2 2 2 2 2 2 2 2 2 2
7 3 3 2 3 3 3 3 3 3 3
(b)

Figure 7. Slave components where model
parts are active at given cycle inter vals

300

Loa& 2

Movement of models ~ *

time in s for 500 cycles

0 . . . . .
500 5000 10000 15000 20000 25000 30000
cycles simulated

Figure 8. Total real run-time for simulation in-
tervals of 500 cycles

Experiment "Simulation interval 500"

This experiment representsa slight modification of
"Load 2" consideredabove. Differentfrom the latter, the
lengthof the simulationintervalsis setto 500cycles. As a
consequencehereis afasterresponséo the generatiorof
additionalload anda fasterimprovementof theinitial dis-
tribution of active modelparts. The correspondingesults
areshawn in Figure8. Thereis no differenceto "Load 2”
concerningthe distribution of active model partsbothim-



mediatelybeforeload generatiorandat the endof the sim-
ulation.

The above experimentsfocus on the ability of dIbSIM
to adaptto additionalload appearingon processomodes
involvedin simulation.In caseof exclusive sequentiakim-
ulationof thecompleteprocessomodelonW; (Wo/Ws) the
averagetotal run-timefor 1000cyclesis 41 s (44551955).
Experimentapplyingparallel TEXSIMto the simulationof
thesameprocessomodelonanIBM SP2parallelmachine
(underexclusive use)show theacceleratiompotentialof par
allel compiledcodesimulation. In comparisorto sequen-
tial simulation,4-way (12-way) parallelsimulationrunsre-
sultedin averagespeed-upaluesof 2.98 (4.7).

6. Conclusionsand futur e work

We have introduceddlbSIM, a parallel compiled code
functionallogic simulatorthat hasbeendevelopedto run
on loosely-coupledsystems. It providesthe possibility of
dynamicload balancingwith respecto simulation-specific
load underconsideratiorof the overall load situationof the
processosystemthe simulatoris runningon. Experimen-
tal resultsconcerningthe parallel simulation of real pro-
cessomodelshave shovn thatthe load balancingcapabil-
ity of dIbSIM cansignificantly reducethe simulationtime
underload influencesstemmingfrom outsidethe simula-
tion. FurthermoredIbSIM is ableto compensat@nfavor-
ablechoicesof initial simulation-specifidoad on a hetero-
geneoussystem.lt raisesthe attractvenessof usingwork-
stationclustersfor long runningsimulationprocessefan-
dling largecircuit models.

Therearemary factorsinfluencingthe effect of dynamic
load balancingwith dIbSIM. In future work we will focus
ontheinvestigatiorof modelpartitioningandtheinitial dis-
tributionof modelpartsto asetof slaves. Furthermoreyari-
ationsof thedecisionstrateyy realizedin theloadbalancing
algorithmwill be subjectof our work.
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