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AAWe would like to optimize 3 merge scort task graphk Alsort an arrav:
AAwhich sorts an 2rray of N elementa. The rest of the actor MmickSort [ int N Sflength of imput and output arrays
= = . FORM LESS Al rarametars ahould he deéecided by the PSE: bogls 14
Throughput Estimation: o SR S
_ _ Appllcatlon set D = (0,+1,log(N,K)i; A70..1log(N.K) input unsorted array ([ N ): QuickSort{100
Theorem: Assuming large inter-processor buffers, for optimize MergeSort ( N, K, D ; output sorted array { N }; (100)
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any task assignment of dataflow graph G to F
processors, there exists an ordering of tasks on
processors such that every precedence consfraints is
met (possibly by overlapping iterations), and the

Fifgort an Arrayv using @ ScatterNetwork to distribute the input
Sarrdy amonRg @ pumber of QuickSort actors, amd a MergeNetwork iR (e e S o
Ato merge the sorted sub-arrayvs into the firal output Irrav: )

omposite actor MergeSort ( int N, S/length of input and output )

int K, Afin-degree of merge actors

steady state execution period (inverse of throughput) o CEIRERS RS R SERE ’ if:jg;;;:”j e e e
Of the appllcatlon IS EP - MAX Wﬂrklﬂﬂd(P)- interface { int E, Sfnumber of the input arravs (in-degires)
T=p=P input input array [ N ): int[] M JSAlength of the input arrays
output cutput array (N j: 14
H interface
e canposition | output merged array ([ N ) 200
TﬂSk if (D==0) { for { i=0; i < E; i++ ) § 200 200
. : = instantiate Cmick3ort gquicksort [ W ) : if (M !'= nuall) mw = M[i]:
2 P rﬂﬁling connect | input array, cuicksort.unsorted array ) : else m = N/K:; METQE[ﬁﬂﬂ,3,"U|“
TaSk ASSIgnment - : | connect [ quicksort.sorted array, oUCPUL array | input sub array[i] [ m ]: Euu
}‘_j P else { '
’ . S . : Frapetantiate & Ecabbar  hetuwork whitk dasEoabubss ¥
« Objective: minimize execution period EFP F N RSO
. COﬂStFaIﬂt eaCh processor ShOUId ha"lur'e a‘t mOSt 4 Connecﬂons instantiate ScatterNetwork scatternet| M, K, D, explore) : Simerge bised on the method in mergesort 3lgorithm
from and 4 connections to other processors I o } }

* Implementation: for (i=0; i < K*D; i+4)
. METIS graph pal'tlthnlﬂg SOftWEire instantiate Omick3Sort guicksorc[i] ( W/ E*D ) :

» Post partitioning adjustment to meet the above constraint Instantiated Task Gra ph

Simerge input sorted arravs into one larger output array
Alusing @ tree network constructed out of merge actors:
slinstantiate o merge network whidh meraes composite actor MergelNetwork [ int N, Siflength of the output array
int K, Sfin—degree of merge 3ctors in the tree
int D, /fdepth of the tree
L frfthe first L levels of the tree are

Afconstructed in 2 linesr structure.

Sithe sorted sub-3rravs into the output arrsy

instantiate MergeNetwork mergenet [ M, E, I, explore ) !

int

Slconnections:
connect | input array, sScatternet.input array |: I
for (i=0; i < E*D; i++) { EHpd ox e
- connect [ scatternet.sub array[i] sekcdems (Rl Ll
Local SCh&dUIlng TaSk fmicksort[i] .ugsnrted_arragr T !
connect | cuicksort[i] .sorted array, EIEEEEHCE

output merged array [ N j};
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mergenet .sub array[i] ) :
& for (i=0; i < E*D; i++)
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connect | mergenet.merged array, output array |;

» Mush respect the dependencies
* Increases throughput
* Increases memory requirement for inter-task buffers
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input sub array[i] ( N / E*D );
¥
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S M y Sfinatantiate merge 2ctors ik tree structure (levels L to D-1)
EA ¥ MergeSort{800,2,3) for {(d=D-1; d >= L; d—-)

3““ for (i=0: i < K*d: i++)

‘Simulatgr instantiate Merge werge[d][i] ( W / E*d, E, null ):
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2““ connect (| merge[d] [i] .merged array, merge[d-1] [i/ K] Sub array[ixE] ):
SAlinear structure
400 600 Eok idsars it SIS S
p “ p “ p N 200 if (i==1) connect | merge[L][0].merged array, merge [0] [1i] .sub array[0] ) :
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