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Optimization Techniques
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Stateful Parallel Dataflow Programming

State sO State sl
@A[O:N] %ON]
/ i=0N]  \ / li=0N]  \
lA[i] lCﬁ]
( Tasklet ) e—— Tasklet )
[BI LA
N l=oN] N l=oN]
B[O:N] A[O:N]

14



v e on ETHziirich

Example: 2D Stencill State s1
%,O:W}
/[y:O:H,x:O:W]\

A[y-l,x]l lA[y,xl] A[y,x+1]1 1 Aly+1,x]

State sO C Jacobi
Bly.X
/ [y:O:H,x:O:W]\\ \[y:O:H,x:O:W]/
v/ B[0:H,0:W]
( Initialize ) t:O C B t T
B[y)q B[O:H,0:W]

\[y—OHxOW]/ /[yOHXOW]\
B[y-1, x]l 1B[y x1] Bly, x+1]11 Bly+1,x]
B[O:H,0:W] -
Jacobi

Ay
o \ [y:O:H,x:O:W]/

A[0:H,0:W]

{ t<T; t++)
15




v o0 ETHZzUrich

State sl

Meet the Nodes

y=0:H, x=0:W
Aly-1x )} YAyl Ayt LT alye10)

State s0 Jacobi
Bly.x]

. /[\FO:H:T:W]\ [y=0:H,x=0:W]
State State machine element : o ...
Exrew g AR Y
SRR Jacobi
( Tasklet ) Finegrained computational block ERrE
C_Array D N-dimensional data container et/

/ Map N\ \ Ext /  Parametric graph abstraction for parallelism

¢ Stream? Streaming data container
_/Consumé,_“.__Ext_ " Dynamic mapping of computations on streams
________ > . . . . . .
Conflict Resolution Defines behavior during conflicting writes

16



Meet the Nodes

Conflict Resolution

spcl.inf.ethz.ch 0o o
w oscen ENH ZUrICh
State sl

hine elem
A[O:N]

State sO

mapping o

Defines behavior during conflicting writes

ed comput / [I=0:N] AN
TAll

jonal data C_____ Filter )
i Bsizd+) IS

c graph at N\ — [IFO:N] ;S/
' A

data cont | Bsizd+)

'

(S
" Y B[O:N]

17



