FRLEBEFS

MRS

IPSJ SIG Technical Report

ARFoa—1) TR EHREI A XA[EER:
BEXLyY FLIEBROIERE

LY LY

m%~\ﬁf%J%Ff®&xyiﬂm WCBTBHAT DAY 2= o TIZONTE, A AT 8
81T % Lazy Task Creation D X 5 72, %< OGAIEIRMZLHRIE 2N ST 72 - TH7R0. i?’_, 5%*
ﬁ#ﬁﬁé ﬁf%)fﬁﬁi&%%®ii%mé@fir+ TTHDHIERBZLND. K
HHE AT VRESRAOTHOHRA T BRIV @%ﬁﬁbf&x&ﬁﬂ@ﬁ_ié%ﬁﬁ&%iﬁu
T OVERIEHT OGRS, HHEAETVRET-RCHONOND ATV a—Y v 7 FETITRIED/ S
BRA7 OBEPOIEINDZ EICIVEENENL LY A Z 27T, SbIL, 77U r—var ki
AP a— v TNt I AL A XAfEle APL &, ZNEAWE, Z A7 OFIFOESICER LTHIE
DINSWFE 27 OB EIHRT DA P a—1 v 7 OFEELFMIc OV THRRD

F—J— R ZRIZWFEL, 2Ly R, R Va—1U o7, BT

Lightweight Thread Library that Can Customize the Scheduling

JUN NAKASHIMAL®  SHO NAKATANT''P)  KENJIRO TAURAL-©)

Abstract: On distributed memory machines, efficient task scheduling strategy for task parallelism is not
known. It may be insufficient to simply adopt the strategies on shared memory and it may occur perfor-
mance degradation. In this paper, first we show Lazy Task Creation - generally efficient scheduling strategy
on shared memory - may degrade performance on distributed memory due to too frequent movement of
fine-grained tasks. Then, we describe APIs to customize scheduling stragegy in order to fit scheduling for
applications, and show our experimental implementation and evaluation using this API, which intend to steal
coarser-grained tasks by prioritizing tasks which have shallower recusion depths.
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1 FHEEREE
Table 1 Experimental Setup

CPU Opteron 8354(2.2GHz)x8 = 32 =7
A 2GB x 8 = 16GB
L1D: 64KB/core

Frvia L2: 512KB/core
L3: 2MB/socket
v— 27 thge 563.2 GFLOPS (HA§)
(O Linux 2.6.32(Debian GNU/Linux)
Cavng7 GCC 4.6.0

1 const int M =32, N = 32, K = 32;
2 static void rec_matmul(float A float *B, float *C,
3 int m, int n, int p, int 1d, int add)

1

5 if(m==M&&n==N&&p==K){
6 //32x32x32FE THEIS N = L EREITEHE
7 small_block_gemm(A, B, C, 1d, add);

8 return;

o}

10 if(m >=n&& m >=p) {

11 //BEHRED 32DFEHNZTE D & S 125 E
12 int m1 = DIVIDE(m);

13 //i BT EI L TIFHIEST

14 spawn_thread(rec.matmul(A, B, C, m1, n, p, Id,
add));
15 spawn_thread(rec.matmul(A + m1 « 1d, B, C +

ml *1d, m — ml, n, p, 1d, add));
16 sync-threads();//EE L7z AL > RO TS
17 }elseif (n >=m && n >=k) {
18 int n1 = DIVIDE(n);
19 //1BTHEIL TAFIEST

20 spawn_thread(rec.matmul(A, B, C, m, nl, p, 1d,
add));
21 spawn_thread(rec.matmul(A, B + nl, C + nl, m,

n — nl, p, 1d, add));
22 sync-threads();//E#E L7 ALy ROK TS
23} else{
24 int pl = DIVIDE(p);
25 //kEITHEIL TERIZET
26 reccmatmul(A, B, C, m, n, p1, 1d, add);

27 reccmatmul(A + pl, B + pl x1d, C, m, n, p — pl
, 1d, 1);

28}

29 }

V—Ra—F 1 ETHEORE=— K

Cache-Oblivious 72 7 /L3 Y XA [6] & L CHEIELZ. 17
L 32 x 32 D7 v v 7 FTCHIRMIICOEI S, SSE % H
WTEEIN Ty 7 OFFEBREIC L - TEHR 5.
FROFIEZEL =2 — FCRALLbDE Y —Ra— 1
WRT. FHEICHWDITHIE LTS, 32 ETD 2 DREE
BEDD 2 A7 AT E SR SEITE, REPOHD
RENSWF A ZDOLDLE LT, 768 x 768 B0 HIEHE
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