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1 Intr oduction

This paperpresentsa methodthat,duringschedulingof
DSPalgorithms,handlesconstraintsof storagefileswith fi-
fosor stackstogetherwith resource-andtiming constraints.
Constraintanalysistechniquesandthecharacteristicsof the
exactcoloringof conflict graphsareusedto identify values
thatarebottlenecksfor storageassignmentwith theaim of
orderingtheir accesses.This is donewith pairsof values
until it canguaranteethatall constraintswill besatisfied.

2 Problemstatementand global approach

ProblemDefinition 1 Constrained Storage Assignment
and Operation Scheduling Problem. Given a data flow
graph,resourceconstraints,a bindingof valuesto storage
files,for each storagefile a numberof addresseswith a spe-
cificaccessbehavior(fifo or stack) anda unit size, aninitia-
tion interval,anda latency. Find anassignmentof storages
to valuesanda schedulethatsatisfyall constraints.

In Figure1, theconstraint analyzertranslatesthegiven
resourceconstraintsinto additionalprecedenceconstraints.
Theseadditionalprecedencesrefinethedistancematrixpro-
viding a moreaccurateestimateof the setof feasiblestart
times. A conflict graphis constructedandcoloredto com-
pute the worst-casenumberof requiredaddresses.If this
numberexceedsthe one of availableaddresses,somese-
lectedpair of valuesare accessorderedso as reducethe
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Figure 1. Global approach
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Figure 2. Precedence and conflict graphs

numberof conflicts. Oncethe numberof addressesis sat-
isfied,theworst-casesizerequirementis computed.If this
numberexceedstheavailableunit size,somevaluelifetimes
areserializedor extra conflictsareaddedbetweenthemto
force themto bestoredin differentaddresses.Finally, the
resultof partialorderingis passedto a conventionalsched-
uler andstorageassignmentis performedto completethe
process.Figure2 showsadataflow graphexampleandcon-
flict graphsfor fifo andstackaddresssatisfaction.

3 Experimental Results

All experimentsare run on a 350MHz PentiumII pro-
cessormachine.

DFG ops/II/lat SFaddr SFsize time(s) mobility

fft 30/2/11 8 fifos 5 1.12
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if ft 73/14/23 8 fifos 3 5.88 � � �
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9 stacks 2 3.10 � � �
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loef 56/10/10 8 fifos 2 1.73
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12stacks 2 7.01
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