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Abstract: Irregular and dynamic applications like tree-based AMR are difficult to parallelize efficiently.
Current de facto standart technique of parallilizing programs in distributed environment is MPI, but MPI is
a primitive programming model and is hard to parallelize efficiently such complex applications.

Task parallelism is one of the promising parallel programming models for such irregular and dynamic appli-
cations, because it can handles flexible parallelisms.

In this paper, we're trying to parallelize Tree-based AMR with task parallelism. We developed a novel 2:1
balancing algorithm which is based on divide-and-conquer method. We implemented it with Cilk and made
some preliminary evaluations.
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Fig. 2 Ripple Effect: An octant can trigger a sequence of splits

to satisfy 2:1 balance constraint.
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Fig. 4 Linear octree by morton ordering. Colors exhibits the

owner process of each node/domain.[6].
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Fig. 5 An image of balancing child nodes in quadtree 2D
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Fig. 6 An image of balancing 2 nodes in quadtree 2D

BThHsb, INZ2RLATRKORTERLZLDY, B 6
Th 5.

EoT, BT EIIMTO LIk s, 22T,
X & MRS 2 X0 4 3 Rh DU T T2 2 7 — K%
VATBHIERFEZ D,

o (fj/—F»)—7) L (FABY—7TdH—

B/ —Feblkhnhs) ok

o ML EE LG E M 21T 9

o UTHET ST/ —FHHt, 2HICH L THEHEFEOHL
(P o FRSAD)

o JHATHET 2T/ — FHt, 2K L CHREIEOH
L (KrhoiE )

D 7012 2 ZILTEHMHEIT o 7228, 3 XILDLEITDH

FERDHE Z SiDsAlRETH 5. Fio, HTET 254, JHA

TET2HA, ETHBALATET 2858 LAKOE

AZHTHEETH .

4.4 RBEZIIVILODEE

ERTFHETIE 3 ETAHAL L I ITH VI LT L
WREZTOHIET 22 LICLoTNT Y AZRfTo T
Lo, BE7LD) RATRSEWIEECXs 7 7u—
FRAVE DT, CVERD-ODY — b - RELBAS
AL 72 B4, REEETOK — FEB DU 8 DD
T/ — F L OERERDOAZHT AfE#7%7 — & fihd T3
Wi cdh 5.

¥ 7z, ripple propagation algorithm Tl L <L
T L OFRIADHIERE 5 7238, IRET LTV X LTI EIR
BIZEDBEL N TOMTLEIL TTH 2 EDITE,
FIHDF ="~y R onwI b AUy R,
FRHRTEOH LS E I A7 ETEIEICL-T,
OTRG AR TH b, v T LWL VR
WLEA Y7V R INIATA DD, EEEICEEZT
)T EDHKS.

BRI E LTI, &/ —F&n & LEEE O(n) Th
LEEZIOND,

© 2012 Information Processing Society of Japan

Vol.2012-HPC-135 No.35
2012/8/3

5. FHifi

RETN Y XL ZRIEL, PN RFHIZT> 7, #E
BRBREE & L Tid AMD @ 24 27 cpu, 256GB DX EY %
EH L 72 linux Y —N% iz,

5.1 523

BRI T 7 L0FEEIE C Bk, A 7MIIET IV
2k 2AFLICIE C SEEDILRTH 2 Cilk[3] % iz,
WFMICER L T, 4.1 BTl /) —FENTVRAZH
2R mBEEE ¥ A7 & LClidlbz T o7z, ¥ A7 DN
L (Cilk @ spawn) EREHEHE (Cilk D sync) D&
2RV IR CH h, RENEBER 70T 7L E
DEFIZ 10 7—FEETH- .

5.2 MIREERTE

FEA O 72 & ORTEFEE IE Sundar & [12] I 5 5 T,
Barnes-Hut #1281 5 8 AREFICBIZEZ b B Wi,
B 22 R T DAL TR D, 2TORADBEL 1D
DRFLEF %NS T, ZHE%ZFRHNIC S 2ET 5
METH 5.

COMEREICE > TESNTI 8T RENT VAT LI
MBS M DOFHMiNR & 72 5. AKIE Tree-based AMR O
AVFTXAMCZESLMEZEEC OVEE LAY, 500
MR E 2 V5 2 & TRET IV IV XOHEHMERE % T
L3 B2 LHHEINTED, #ET VY XL DR
AT LA EEZ NS,

5.3 —OHTOANAYIRT—FEUT«

BT ORI — S 2 VB ED A ha vy J A7 —
JEVTA4ZRLET7770R 7T THD, ZOFEBTHO
72D, RS 9DREELEITRKTHY, V—7/—FDHK
X8 =128M HCTH 2, F7, FRATERDA =N~y
FZEET 2205 A 7IFHES 5 FTOLDOZ A0k,

16 M5 & CIIIFEEE D OYEREE R LTV 328, DU
BHRENTEIT b Lo TLE-> T3, ZHICEHL TIEE
72 B EHMIDSNIESE DS, XA B YNZREBR bV 2y 7125
TwitEzZohs,

6. HOHIC

6.1 F&&

ARTlE, Tree-based AMR % % R 7 WiFlE FILIZ & >
T2 2 & 2REL, ZOEHMEEERLZ. £
Tree-based AMR D FIMELETR TR 2 WFLASEHE L v,
NI VRAFHEWETIZODH L LTIV ALERBEL
7o, BETN DY XL RBTEFRIEICED W TED, A
7N E V2 2 LI & o Tk TES ISIFILAS AT RE T



BRLEZSARERS
IPSJ SIG Technical Report

strong scalability of regular point distribution
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Fig. 7 Strong scalability of regular distribution
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