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Abstract

Timely transfer of long, continuousdata streamsand
handlingdataomissionare stringent requirementsof mul-
timediaapplications.To copewith theserequirements,we
extendwell knownmechanismsfor inter-address-spacedata
transmission,such aszero-copyandfastIPC, by thenotion
of time. Therefore, weadda timetrack to datastreamsand
addmechanismsto limit the validity of data. For casesof
overloadweaddnotificationandrevocationtechniques.

Inadequacies of current IPC mechanisms Efficient in-
terprocesscommunicationschemesfor long datatransfers
in non real-timeapplications[2, 5, 6] addressthe problem
of copy avoidanceby usingsharedmemory. But they donot
cover issuesof time,suchasdatalossdueto CPUshortage.

In hardreal-timesystemsdatalossdoesnot occur, be-
causethe entiresystemis designedfor the worst casere-
gardingresourceneedsduringexecution.However, this re-
sultsin poor resourceutilization andis thereforenot prac-
tical. Designingthe systemfor the averagecaseimproves
theoverall resourceutilization [4, 1], at thecostof quality.
Resourceshortagesduring executioncanhappenandlead
to dataloss then. To copewith this, dataloss shouldbe
expressedat thecommunicationlayer.

Toleratingoccasionalresourceshortagesallowsmultiple
applicationsto shareresources,e.g.memorypoolsfor com-
municationbuffers.Thisin turnrequiresretractingthesere-
sourcesin overloadsituationsandhencemustbesupported.

The DROPS Streaming Interface TheDROPSStream-
ing Interface (DSI) is our approachto a real-time inter-
processcommunicationsubsystem.It definesa user-level
timedpacket-orientedzero-copy transportprotocolbetween
real-timecomponents.The dataflows are representedby
streamswith assignedtraffic specifications.

For actualdatatransfer, DSI usesa consumer-producer
schemeon a ring buffer containingpacket descriptors.The
packetdescriptorsprovideanindirectionfor dataaccessand
allow aflexible useof theshareddatabuffers.

The specificationsof streamsin DSI baseon jitter-
constrainedperiodicstreams(JCS)[3]. JCSallow to esti-

matetheresourcesneededfor agivenstream,e.g.buffer ca-
pacity. On streamcreation,DSI usestheseestimateswhen
establishingtheshareddatabuffers. If the communication
peersbehave conforming to their specification,no buffer
shortageandnodatalossoccurs.

In casesof resourceshortages,thecommunicationpeers
cannotalwaysmeettheir traffic specification.To copewith
this at the sender, DSI addstimestampinformation to the
transferreddatapackets.To copewith resourceshortageat
the receiver, DSI limits the validity of databy time. This
means,thedatapacketsproducedat the senderwill expire
after a certaintime, even they werewasnot consumedby
the receiver. For both techniques,DSI usesvirtual time,
which is assignedto and storedtogetherwith eachdata
packet. Thevirtual time correspondsto thepositionof the
datain the entirestream. The mappingof virtual time to
real-timeis the responsibilityof the communicationpart-
ners.

A problemariseswhen the expiration of datamust be
enforced.It mustnot imposeany blocking,but the sender
mustknow for sure,that the receiver will not continueto
accessold dataanymore.Thussendingamessageto there-
ceiverandwaitingfor anansweris notanoption.To enforce
theexpirationof dataDSI usesvirtual memorytechniques.
For this, the sendercanrequestretractionof sharedmem-
ory pagesfrom thereceiver. Whenthereceiver noticedthe
retraction,it requestsre-establishingthememorymapping.
Thisallowsanimmediatenotificationwithout blocking.
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