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Abstract: This paper proposes a novel parallel programming environment for the exa-scale heterogeneous
computing environment where computing nodes are consisting of multi-core and many-core CPUs. The pro-
posed environment is named ‘PVAS Agent running on top of a new task model named “Partitioned Virtual
Address Space” which has been proposed by authors. The basic performance of the implemented PVAS Agent
is evaluated using micro-benchmark programs. The results reveal the hints how the applications of PVAS
Agent should be implemented. It is also argued that the augmentation for the heterogeneous architectures.
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% 1 Evaluation Environment
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1.2 Partitioned Virtual Address Space
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B RS, BAICkoTE, MFEDOAEVHTHN—FY =
7 DMA ZHWwTatv¥—%2E 7% DMA Agent DULE
EHHEHIET 2 THA I

6. R

Intel f:1% Xeon Phi @/ — FN (Xeon Phi ® 7’02+t A
i, XU, Xeon Phi &4A X+ CPU [H]) #ED7DHDD
WES 475 SCIF[7] 24+ L T2, HARIC SCIF
REERHICHTO CPU I LA—F Y = 7H D iAH % D
270, ZOF ="~y FIZHEHTE 2\, HH 13T
WBR72 X 912, PVAS Agent I2EF % agent & DIFEWD S
DD IFHANIC X 2 —HEiETH D, fFFb2RIHT 27 7
THEYS =72 A FTHZETCRIAZEILTVWS, h
WKEDN=Fo 2 7HEAZ O TITH R, KoOF—r3~y
R CRIRE S 2EBITE 5. AMTIZ PVAS Agent ®
APL 12DV T OFEMNIANE L 7223, BEBOERZD 9
7ODX T bHY, TOFTY I DT T T %
EY—xA P52 T, HEDOERIINT 25 HH
HInTwa,

L2Lads, EXP—7x A MIWHEE LW A
PHIFEFEL L &V, Intel #0784 v ¥l monitor
B XY mvait IWEMAB’ YA —FINTW3 6. Ih
1%, monitor MATIHEIN/AT FL ADXE Y IZHIA
BINRH > YA, mwait MRICK BT T 5, &
WIHEEETH 5. A IERBENICIhsom et AVT
Shadow EMEEZ 29 NLF ALY FI74 75 2PEICEF
LTED 4], [20], CoORrHEENREY - 24
7Y monitor/mwait MIAIC K DHEBTE B 2 L ZHERWT A
TH %, WHKE T, monitor/mwait a4 XFMEM AT
H5Z &, Xeon Phi Tl FR—FrINnTninid, &
WHRMTH 7%, EEOEY =7 24 Mk 2B DK
i, K monitor/mwait MDA = —a 7w )L
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A ERRELTDOIETH S,

7. XEHESERICOWT

Dbk, A=—a7T®%% Xeon Phi L TD OpenMP ¥
Al 2 X — 212, BERENTI O EED IS B Z ERL, B
WH % KBS 5 7- DIcH 4 D34E% T 5 PVAS T PVAS
Agent EWHIENBEIE S — PRSI 70 75 2 v JEBREE%
R, BRI PVAS Agent 3wV Fa7Th 5
Xeon & A =—2a7® Xeon Phi L TZNFhz AN
BEZ B L 72, Bl o#5ER, Xeon B & U Xeon Phi Difj
JiC, agent ZRIHE Y A7 LHEUYHE a7 LICKETRE
WEIDERIDDIEHE LT, WWHROKE GEIZERE) &
Xy alGFRICIETRE Lofme Sk, £z, Apf
RORMEETH 5 X =—a PIRAEFRWIIGHERIC 72w L
Ti3, PVAS Z¥5E L 72 Multiple PVAS &, Z® [ CHEiffE
% PVAS Agent > AT LZREL 7. 51, Mutliple
PVAS D323t %itts, Z D EICAHTHREL 72 IB Agent,
MPI Agent, 10 Agent 7% EDFEZHED L2 TFETH 5.

HEE AU, RIEARHREEERE (JST) o iisHYADLE
WIZEHEESSE TCREST, IR 20U TR A FR¥ R
T VEERERRICE T 22 AT A Y 7 bV 2 T HEAT DA
k26D TH3,
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