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Introduction to Annotated Data Types Annotateddata
typeshave provento bea practicaldescriptionform for in-
terfacesof SoCcomponentsto randomaddressablebuses
(see[1]). The centralideabehindthis new approachis to
defineacomponent’sinterfaceto a randomaddressablebus
in termsof a datastructureit exposesto this bus. This data
structureis modeledusinga type systemsimilar to thatof
computerlanguages,like C or VHDL. This datastructure
is annotatedwith additionalinformationrelevant for hard-
waredescriptionpurposes.In [1], theunderlyingterminol-
ogyandframework,aswell asamethodfor synthesizingthe
functionaladaptorpart of hardwarecomponents,hasbeen
described.

Application: Token Passing Networks The paperap-
pliesannotateddatatypedescriptionsof thehardwarecom-
ponentinterfacesto a synthesisof its internal communi-
cation structure. The implementationof a component’s
functionalityis recursively decomposedinto smallerblocks
which by themselves communicatethrough random ad-
dressablebus interfaces. This representsa form of token
passingnetwork or Petri Net. To facilitate the communi-
cationthroughrandomaddressablebusinterfacesalongthe
arcsof the network, the informationcarriedby eachtoken
is partitionedinto anaddresspartandadatapart.

This new approachshows advantagesfor implementing
hardwiredpipelinestructures:A distinctionof tokensinto
statechangesandworkloaddataallows the synthesisof a
statedistributionnetwork thatcanhandlethepropagationof
statechangesautonomouslyandefficiently. Figure1 shows
how the communicationsshell for a singlenodeof sucha
network is synthesized.Additionally, ourdesignsystemfa-
cilitatesthesynthesisof superscalarschedulernodeswhich
dispatchworkload data amongseveral functional blocks
symmetrically, andreordertheresults.

Conclusion This new design methodology has been
shownto greatlyreducetheoverheadof communicationand
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housekeepingtasksin the designflow. Much of the infor-
mationutilized by the the discussedsynthesistools canbe
reusedfrom the external interfacesynthesisandtestbench
synthesisof [1].

Thisallowsrapiddevelopmentof a largenumberof new
componentswith a complex inner structurewithin rapid
timelines. Synthesisis completelyunder the control of
the designer, thereare no hiddenalgorithmsor heuristics
that affect the synthesisresultsin an unpredictableman-
ner. Sincethecommunicationtopologydescriptiontogether
with the annotateddatatypesof the interfacesarea dense
description,theimplementationmodelcanbechangedquite
easily. Thesynthesizedcommunicationstructureitself also
benefitsfrom theelaboratetestinfrastructuredevelopedfor
randomaddressablebusinterfaces.
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