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Abstract

This poster presents a new methodology for verifying the
synthesized designs, and for debugging the software imple-
mentation of high-level synthesis algorithms. The method-
ology is based on a set of 7 RTL transformations which are
able to emulate the effect of many scheduling and resource
allocation algorithms.

The verificationanddebuggingmethodologypresented
hereis basedon theobservationthatit is possibleto gener-
atea sequenceof elementarytransformationsthatperform
thesametasksasa traditionalhigh-level synthesistool (but
in a transformationalmanner)by examining the binding
datastructures,without any knowledgeof thesynthesisal-
gorithmusedto performthetask.For example,a sequence
of registerinstancesubstitutionscanbegeneratedby look-
ingattheregisterbindingwithoutknowingwhetheraclique
partitioningalgorithmor a left-edgealgorithmwasusedfor
registerallocation. Similar observationswereexploited in
the past[1]. The novelty of our approachlies in the tech-
niqueof witness generation for softwaredebugging.

RTL Transformations. We identified and formally
specifiedin PVS’s [2] higher-orderlogic, the modelsfor a
setof 7 elementaryRTL transformationswhichwefoundto
be sufficient to emulatethe effectsof many existing high-
level synthesisalgorithms.Thesetransformationsaresimi-
lar to thosepresentedin [4]. We mechanicallyprovedusing
PVSthateachof theseventransformationsis correct (it pre-
servesthecomputationalbehavior of thedesign)provideda
certain set of preconditions is satisfied.Theinformationex-
pressedby thesepreconditionsis exploitedin thedebugging
process.

Witness Generators. The witness generators analyze
the binding information suppliedby the synthesissystem
andautomaticallyidentify a sequenceof elementaryRTL
transformationswhich when applied to the initial design
achievesthesameoutcomeasthesynthesissoftware. Fig-
ure 1 shows a sketch of our approach. Eachtransforma-

tion identifiedis appliedto aninitial designimplementation
whereit can be checked if its preconditionsare satisfied,
andif not, recordthe failedprecondition.Failureof a pre-
conditioncannotrevealanerror, but it canberecordedand
interpretedfor debuggingpurposes.During theproof exer-
cisewe tried to identify weaker preconditionsby inserting
weakhypothesisin the antecedentin an iterative manner.
Usingthismethodologywewereableto exposeaseededer-
ror in theschedulingalgorithmimplementationin theDSS
system[3].
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Figure 1. Debugging Methodology
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