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1 Intr oduction

This paperpresents methodthat, during schedulingof
DSPalgorithms handlesconstraintof storagdiles with fi-
fos or stackgogethemith resourceandtiming constraints.
Constrainfanalysigechniquesndthe characteristicsf the
exactcoloringof conflict graphsareusedto identify values
thatarebottleneckdor storageassignmentvith the aim of
orderingtheir accessesThis is donewith pairsof values
until it canguarante¢hatall constraintswill be satisfied.

2 Problemstatementand global approach

Problem Definition 1 Constained Storage Assignment
and Opeiation Sceduling Problem. Given a data flow
graph, resouce constaints, a binding of valuesto storage
files,for eadh storagefile a numberof addressesvith a spe-
cificacces$ehavior(fifo or stad) anda unit size aninitia-
tioninterval,anda latency Find an assignmenof storages
to valuesanda schedulethat satisfyall constaints.

In Figure 1, the constaint analyzertranslateghe given
resourceconstraintsnto additionalprecedenceonstraints.
Theseadditionalprecedence®finethedistancematrix pro-
viding a moreaccurateestimateof the setof feasiblestart
times. A conflict graphis constructedandcoloredto com-
pute the worst-casenumberof requiredaddresseslf this
numberexceedsthe one of available addressessomese-
lected pair of valuesare accessorderedso as reducethe
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Figure 1. Global approach

b) Worst-case fifo conflict graphs
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C) Worst-case stack conflict graphs
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Figure 2. Precedence and conflict graphs
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numberof conflicts. Oncethe numberof addressefs sat-
isfied, the worst-casesizerequirements computed.If this

numberexceedgheavailableunit size,somevaluelifetimes
areserializedor extra conflictsareaddedbetweerthemto

forcethemto be storedin differentaddressesFinally, the
resultof partial orderingis passedo a corventionalsched-
uler and storageassignments performedto completethe
processFigure2 shavs adataflav graphexampleandcon-
flict graphdor fifo andstackaddressatisfction.

3 Experimental Results

All experimentsare run on a 350MHz Pentiumll pro-
cessomachine.

| DFG | ops/ll/lat | SFaddr | SFsize | time(s) | mobility |
fft 30/2/11 | 8fifos 5 112 22—-0.1
ifft | 73/14/23| 8fifos 3 5.88 | 6.3 — 0.5
9stacks | 2 3.10| 6.3—-04
loef | 56/10/10| 8fifos 2 1.73| 24—-0.0
12stacks| 2 701 24—0.3
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