Static scheduling

Dataflow Networks

Dataflow Networks

Syntax and Semantics
— actor, tokens and firing

Other dataflow models

Data-flow networks

Powerful formalism for data-dominated system

specification

Partially-ordered model (no over-specification)

Deterministic execution independent of scheduling

Used for

+ simulation

+ scheduling

+ memory allocation

+ code generation

for Digital Signal Processors (HW and SW)
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Dataflow network

m A data-flow network is a collection of functional nodes
which are connected and communicate over
unbounded FIFO queues

m Nodes are commonly called actors

m The bits of information that are communicated over
the queues are commonly called tokens
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| ntuitive Semantics

s Unbounded FIEQOs perform communication via
sequences of tokens carrying values
+ integer, float, fixed point
+ matrix of integer, float, fixed point
+ image of pixels
m State implemented as self-loop
a Determinacy:
+ unique output sequences given unique input sequences
«+ Sufficient condition: blocking read

(process cannot test input queues for emptiness)
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output to
m Actors can be

the input queue:
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Summary of function class

o Summary of function class and their
relationship for the function F: SS® &

Sequential P continuous P monotonic

Mahapatra- Texas A& M- Fall00

24

12



dide-ASV-UCB

25

slide-ASV-UCB

26

13



dide-ASV-UCB

27

slide-ASV-UCB

28

14



dide-ASV-UCB

29

slide-ASV-UCB

30

15



dide-ASV-UCB

31

slide-ASV-UCB

32

16



dide-ASV-UCB 33

Tagged Token DFM

e Arvind and Gostelow 80's

» Each token has atag, firing is enabled when
tokens have matching tags.

— No need of FIFO discipline in the channel
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Boolean Dataflow

Actors have Boolean control ports which may
control input and output ports. All other ports
obey SDF semantics

Ex. Switch (de-multiplexing), Select (Mux)
Boolean control ports are read first and then other
input ports.

Switch and select can be used to data-dependent
iteration.

Allows conditional flow of data.
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