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Introduction to Annotated Data Types Annotateddata
typeshave provento be a practicaldescriptionform for in-

terfacesof SoC componentdo randomaddressabléuses
(see[1]). The centralideabehindthis new approachs to

defineacomponenginterfaceto arandomaddressablbus
in termsof a datastructureit exposedo this bus. This data
structureis modeledusinga type systemsimilar to that of

computerlanguageslike C or VHDL. This datastructure
is annotatedvith additionalinformationrelevantfor hard-
waredescriptionpurposesin [1], the underlyingterminol-
ogyandframework, aswell asamethodfor synthesizinghe
functionaladaptorpart of hardware componentshasbeen
described.

Application: Token Passing Networks The paperap-
pliesannotatediatatypedescriptionof the hardwarecom-
ponentinterfacesto a synthesisof its internal communi-
cation structure. The implementationof a componens
functionalityis recursvely decomposethto smallerblocks
which by themseles communicatethrough random ad-
dressabléous interfaces. This represents form of token
passingnetwork or Petri Net. To facilitate the communi-
cationthroughrandomaddressablbusinterfacesalongthe
arcsof the network, the information carriedby eachtoken
is partitionedinto anaddresgartanda datapart.

This new approactshavs advantagedor implementing
hardwiredpipeline structures:A distinctionof tokensinto
statechangesand workload dataallows the synthesisof a
statedistribution network thatcanhandlethe propagatiorof
statechangegutonomouslhandefficiently. Figurel shavs
how the communicationshell for a single nodeof sucha
network is synthesizedAdditionally, our designsystenfa-
cilitatesthe synthesif superscalaschedulenodeswhich
dispatchworkload data among several functional blocks
symmetricallyandreordertheresults.

Conclusion This new design methodology has been
shownto greatlyreduceheoverheadf communicatiorand
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Figure 1. Communication Synthesis for Func-
tional Bloc ks

houseleepingtasksin the designflow. Much of the infor-
mationutilized by the the discussedynthesigools canbe
reusedfrom the externalinterface synthesisandtestbench
synthesif [1].

This allows rapiddevelopmenbf alargenumberof new
componentswith a complex inner structurewithin rapid
timelines. Synthesisis completely under the control of
the designer thereare no hiddenalgorithmsor heuristics
that affect the synthesisresultsin an unpredictableman-
ner. Sincethecommunicatioriopologydescriptiortogether
with the annotatedlatatypesof the interfacesarea dense
descriptiontheimplementatioomodelcanbechangedjuite
easily The synthesizedommunicatiorstructureitself also
benefitsfrom the elaborateestinfrastructuredevelopedfor
randomaddressablbusinterfaces.
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