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Abstract

Timely transfer of long, continuousdata streamsand
handling data omissionare stringent requirementsof mul-
timediaapplications. To copewith theserequirementswe
extendwell knownmedanismdor inter-address-spacdata
transmissionsud aszen-copyandfastIPC, by the notion
oftime Thelefore, weadda timetrack to datastreamsand
add medtanismgto limit the validity of data. For casesof
overloadwe add notificationandrevocationtechniques.

Inadequacies of current IPC mechanisms Efficientin-
terprocessommunicationschemedor long datatransfers
in nonreal-timeapplicationg2, 5, 6] addresghe problem
of copy avoidanceby usingsharednemory Butthey donot
coverissuef time, suchasdatalossdueto CPUshortage.
In hardreal-timesystemsdataloss doesnot occur, be-
causethe entire systemis designedfor the worst casere-
gardingresourceneedgduring execution.However, this re-
sultsin poorresourceutilization andis thereforenot prac-
tical. Designingthe systemfor the averagecaseimproves
the overall resourceutilization [4, 1], at the costof quality.
Resourceshortagesiuring executioncan happenandlead
to datalossthen. To copewith this, dataloss shouldbe
expresseatthecommunicatioriayer.
Toleratingoccasionatesourceshortagesllows multiple
applicationgo shareresourcesg.g. memorypoolsfor com-
municationbuffers. Thisin turnrequiresretractingthesere-
sourcesn overloadsituationsandhencemustbe supported.

The DROPS Streaming Interface  The DROPSStream-
ing Interface (DSI) is our approachto a real-time inter-
processcommunicationsubsystem.lt definesa userlevel
timedpaclet-orientedzero-copy transporprotocolbetween
real-timecomponents.The dataflows are representedby
streamsawith assignedraffic specifications.

For actualdatatransfer DSI usesa consumeitproducer
schemeon aring buffer containingpaclet descriptors.The
pacletdescriptorprovideanindirectionfor dataaccessand
allow aflexible useof the shareddatabuffers.

The specificationsof streamsin DSI baseon jitter-
constrainedperiodic streamqJCS)[3]. JCSallow to esti-

matetheresourceseededor agivenstreameg.g. buffer ca-

pacity On streamcreation,DSI| usestheseestimateavhen

establishinghe shareddatabuffers. If the communication
peersbehae conformingto their specification,no buffer

shortageandno datalossoccurs.

In caseof resourceshortagesthe communicatiorpeers
cannotalwaysmeettheir traffic specification.To copewith
this at the sender DSI addstimestampinformationto the
transferreddatapaclets. To copewith resourceshortageat
the recever, DSI limits the validity of databy time. This
meansthe datapacletsproducedat the sendewill expire
after a certaintime, even they werewasnot consumedy
the recever. For both techniquesDSI usesvirtual time,
which is assignedto and storedtogetherwith eachdata
paclet. Thevirtual time correspondso the positionof the
datain the entire stream. The mappingof virtual time to
real-timeis the responsibilityof the communicationpart-
ners.

A problemariseswhen the expiration of datamustbe
enforced.It mustnotimposeary blocking, but the sender
mustknow for sure,thatthe receiver will not continueto
acces®ld dataarymore. Thussendinga messagéo there-
ceiverandwaitingfor ananswetis notanoption. To enforce
the expirationof dataDSI usesvirtual memorytechniques.
For this, the sendercanrequestretractionof sharedmem-
ory pagedrom therecever. Whentherecever noticedthe
retraction,it requestse-establishinghe memorymapping.
This allows animmediatenotificationwithout blocking.
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