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Relaxing the Dependency of Matrix Shape on
the Performance of Sparse Matrix Vector
Product Using a GPU and an Extended Memory

Noboru Tanabe' Boonyasitpichai Nuttapon'
Hironori Nakajo'"  YukaOgawa''
Masami Takata'™' and Kazuki Joe'"

In order to overcome the problems of discontinuous accessing in memory systems of
various processors, we have proposed an extended memory system which has an
additional function of scattering and gathering. In this paper, we have confirmed the
assumption on feasibility of throughput of the memory system is correct or not with a
simulator based on DRAMsim2  with various matrices. As the result, we have
confirmed proposed system has good stability for matrix figure.
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FHLIZAFY VAT LDY AT LERNT A—F 2K 3ITRT,
#3 S LT AT Y VAT LD Y AT MMERR/NT A —X

VAT DERRNT A—H {1
F ¥ AN 16
194 27 VTCHET 5 Transaction 3% 8
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msc01440 1440 23855 16 40 12.3
besstk13 2003 42943 21 84 14.68
fu 9604 47434 4 5 2.92
hasa4704 4704 54730 7 20 4.28
besstk15 3948 60882 15 39 6.83
aft01 8205 66886 8 11 2.56
Dubcoval 16129 134569 8 12 357
s2rmg4m1 5489 143300 26 30 5.04
besstk16 4884 147631 30 42 9.66
Na5 5832 155731 26 185 35.71
msc10848 10848 620313 57 300 49.4
exdata_1 6001 1137751 189 1501 390.27
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DEZEFE DN FiEIX GDDR5 ° GPU OB A > ¥ 7 = — A& RET X +HoITK
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BEENEAET DL LR EFDICLEELTND ENZ D,

ZOMDITHN DO X DTN T o X LTEL, TV X AT ERERRWD
FTEHARWESIE, WRA 7 a7 ) 7 FRMEBIL CETEE L TWHREREDDT
MW EBEEZEZBND,

8. EAE®IR

RAE & R 5 72 DI 51356 1THF92[1]-[10] T Scatter/Gather HéRE % 4+ % L35
AFY AT AERRE L, SCH8] [9] [10] TIHBYTHIRZ FARIZB W T b iM%
T, BohEERLTC& T, 72720, STHR[S] [9IFAEY VAT LDANL—T v b
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BHSTHDLEVIBBEOTLTOFMTH Y, LE[LOIZDONWTDOAEY VAT L%
EOHMRT I 2= a3 EToTVEL0O0, WEkFRTRWERETH 72 15
HOBATH T LM AT > TR oz, 209, MOBITHTHLEE L TAL
— 7y EBRELINENE I DI LN o TV o Tz, Eie, BITHIOKEME
i bIAS NSO TWS CRSIERDA T, 77 B AIE/FILZ CRSIERDOA VT v 7
ANZFESLS CPUMNIT OO TH Y, Rt d L 512 3CHR[9] THZE L 7= GPU [[iJ DA
FFITIE R > TV,

—5, BT T — AT SV =g o TR EHFEORE O E
WA ORI FEEEZBERL T, EET L7 70 —F EWMAHR[16) b HFET 5,
LML, ZOXSBARICITE L AEHNhEET D L, #EHEHENROND &) R
BERH o7,

BE)F o —=0 7 O T, Rk e UTHEE T IE[L8]1°1T FIHS i ik 0 & faf
SR 7 IE[8][9][19][20] THEE D EFICHE S ok bk E T4 77 VIGRIR S
HHFE BTN TWD, #iZ, &ITFTHX GPU LiICHEF o2 —= 7 %@+ 5aF%¢
[9][20] bAiTHONTWB, 7272 L., #iF L= EokibHfEsRET2 44 7O HEHT
2—=2 7200 TIEH E D EWHEEEE R S 2 WVEAITEOERETRIE LA hide b
2, FIHEY A RE LT, muwiscttties, XV LT, D& L THE
BCEHZ ENEE L. STHK[GID BB T o — =2 ZITHEBMFIENLRIRT 50T
372 <, LITH712 0 OFEFERBOVYE LIFEERFZED 2 SDOTFIRBRICES 53
TA =B EHBERECNT 4 V72 EBDHAER)EZRE L ooWET 5, ZHITILHA
72— 2D FEDONT A =R eSS LMD —DEF 25, 2B, RKFETHN
727 FUA ML= 3CRR[B][Q1 DT v Y XABH N Lic b —2 & HWT W5,

FI-IERITHN TV S CPU R GPU L TOBATHIN Y N EEb o5, FE
LOMZRZRE, IFEAENINRT MLiTFy v = BIC#D 2 EnZVnikigcom:
Rl & 72 o> TRV | SBHEMENKE 2o TE G OB T O MBI
WY FLA TWR, BBFFEIRITAIY A AR08 /) — RO A r—Z 807 ¢ (kL
JEZ A ABIEOHRR) &L GPUDF v v v 2 A E U RBEORAMELZERL TH vy v
T alITHEO R WEEIZ o TV S,

9. BhYIC

GPU ODAEY VAT AIBITARERT 7 A BT AMEEMIET HT-0I1I2%E
FH BILEATHIIE T Scatter/Gather #$RE A4 AT DIEIEAE U VAT AZRE LT, £ D
HCBRITHIN 7 MAFE T ORI 21T 72V, BBILRA T v 27 AMIOBITHIN 7 k
IVFEIZHR4 2D A —7 > k% PCl express D3 RIELLEIZTE D VW) Z L ERL
7o L2L, BRITHIANZ RMVEEOFHMIZIR 5 & X S DITFIN 1 DDA TH o7z,
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ARETIIFORBEZEPL LEERICE > T, BEHXOMREDITVIRIRKIEME I
DNWTRHII L7z, ZOREE, #EFRUIATIH O RITHERENHE T, BV EITHERE
ZELTIRETEDZ B broT,

SHOPE L LT, K0 RERITHIHETOFTMS, 4 EFMGIC A7z DDR2 X
DDR3 LV &MEENFF Tx 5 XDR-DRAM. DDR4 DRAM., MRAM %4 ® A £V %
WA DOFMAH 5, & 512 PCI express EIZ GPU & HERE A € U M [EIFFIZEEE
SNEGEICHADEEZITOTZODOERY 7 F 2T OB LAHROBETH D,

BB AT —FH(DIMMNet-3 0 B J&) 1 HH5 4 Bk I 1 17 38 15 BIF 7 BR 6 #f 3 1) &
(SCOPE)D—Et & L TITHONIZb D TH 5.
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