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Problems

Analyse a heterogeneous stream processing
distributed embedded system for:

+  Minimum and sufficient buffer spaces in each
node

+  Maximum end-to-end delays

«  Minimum and sufficient resource capabilities for

bs CATRRRE Brwrn. each node
Processing ""@
Element | b +  Maximum stream data rates handled by the
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: Method
/ Data Stream events assumed oA = ("¢ - By) 0 B¢

@Use Variability Characterization Curves to il oA — min{B'  (o'C + Bras — Bo), 8'C + bmas}

:model: Data streams - characterize the Hulmbel ol events I

: int=[o.2.
: burstiness in the arrival pattern of events; Inflo el

: Resource capabilities characterize the

B4 = max{(p"” - Bo) @ alC,
a“ @ (' + Bmax — Bo), alC
o4 = (a2 2 B'€) — (Bmaz — Bo)

— bmaz}

"4 = (ol © 49 + Bo

- -Deﬁne Real-time Calculus relations (based
ion Network Calculus) in the abstract
icomponents to allow for distributed systems

Evarlablllty in the service provided by a Arrival Curves o, 0]
:hardware resource; Buffer readouts — oundmaximum/minimom
i characterize the variability of the number of | numberofeventsinany
\;jems being read from a buffer L

tand explicitly model the buffer sizes

abstract component
of one PE and one PB

assume/guarantee predicat
guaranteed values

are enclosed by the assumed

(rates compatible)

Rate Interfaces specified
for a component of

\one PE and one PB

Value

Guarantee
Assumption

compatibility of two components: their intérfaces are compatible
if the rates of the outputs of op_e«in't'érface are compatible with
the rates of the inputs",,of--‘fﬁe other interface. Compatibility
guarantees buffer undeiflow and overflow constraints

@ Compose a model of the
i system from the components
i{ and check compatibility at

i each interface connection
gwlecomposing

Experimental Results .-~ H
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» Check the interfaces between PE1 and PE2 given different 2 | iR e OUtpltJt d e %25
initial buffer fill-levels in PBhr 525 -------- afirper gui;TSese f/_/ E ===
+ 2 video streams (704x576 pixels) in a picture-in-picture MPEG- é '2 input g 1 é :
2 decoder with 3 processing elements and 2 readout buffers e assumed ) 815
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