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$100 Start
S101 Select vertex to be starting polnt as first target vertex

$102 Insert (target, source, data) information for target vertex into processing queue
5103 Procassing queue is empty?

$104 Dequeue {target, source, data) Informatlon from processing queue, and perform
computation for target vertex

$105 Referance graph structura data using current vertex as source vertax, and generate
(target, source, data) Informatlon

$106 Insert (target, source, data) information into Next queue if target vertex is to be
processed at own server, and into transmission buffer (target, source, data) if to ba
processed at another server

$107 Exceeded transmission reference size?

$108 Transmission buffer is empty?

S200 Sort and compress (target, source, data) information

$109 Transmit compressed information to server which processes target vertex of
information

$300 Decompress received information, and insert into reception buffer

Note: If there is no information to receive, proceed to next processing

$110 Insert (target, source, data) information into Next queug from reception buffer
Note: If there is no information to receive, proceed 1o next processing

S111 Next queue is empty at all servers?

$112 Move (target, source, data) information from Next queue to processing queue
$113 End
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(57) Abstract: In the case of graph processing using a plurality of compute
nodes, there is the problem that, as the scale of a graph to be processed in-
creases, the amount of intermediate data to be transterred between compute
nodes increases, and therefore, the amount of time required for transfer of the
intermediate data becomes longer, and subsequently, the speed of the entirety
of the graph processing becomes slower. The present invention resolves the
above problem, which is for transfer of intermediate data having sets of inform-
ation of a graph vertex of a transmission source and information of a graph ver-
tex of a transmission destination in graph processing by way of a plurality of
compute nodes, by providing a transmission buffer which accumulates the in-
termediate data in each compute node, and on the basis of the information of
the graph vertex of the transmission source or the information of the graph ver-
tex of the transmission destination, sorting the order of the intermediate data
within the group of the accumulated intermediate data and transferring the
group of the intermediate data.
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WIBEIE, &Y —N\EEIZ. NextF¥1—6161S5WEFx1—-613A
BHREBEIE (RTFyFS112), FH—NEEBOEMEIERTY TS 1
03~AR2, 2 —NREEBDONextF1—6162AEDREIE. 2TDIE
RICH T 2UEBNTTTS (RTFvTFS113),

2FvTS200&RFYyFS300DEH - HROMIBICLY, L
it arge tTEREF—ELTY—MENRETUEF1—6 1
IAANEND, REBF1—61 3ADEMIBIZTERICHT 2T —/N\EE
DERBEIRE4D7H, targetlTARIEELTHLIET, ALtarg
e t ERICH T 2RENERICITHON S, ERICALENSTHONEIET, &
BTF—49MNCPUBOODFvr vy ahbAEYEEG1O0AY SL—2X
nicYy, XEVEBG6T1ONSLRAML—VEEBEC20ADRTYy THREL
YT RHERETIFRZENATED, U, BEEREAEZBVTER - BREME
ICDWTERBA T %,
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[0028]

[0029]

K13k E507Z70KERDNPEDY —NEETULIERINIIOH %
RLETHD, ZORTIHERT~10%57)L—F700, TER1T 1~1
5% JNL—7710, ER16~25%527)L—F720IKBELTVWS, &
REFTIE, TI—TFT700EHS—NKE420T, J)—TF710&H%—
NEBA430T, JI—F7201@FH—N\EEL440TUERTIHEEEL
%,

Bl1 4, B13ICHL. ER3IZHERELTITSTEBMEZITo>1BED
EREOBEHROMNEZRKHNTRLEETH S, UT. ER3IZERELET
STBICOWTRED RN ZHAYT %, £, ¥—1NKEL4200757
BEEY1—IN6140, ER3%targe tlTHRELTERL, (ta
rget, source, data) = (3, 3. Z) (sourcedd&
Udatald¥I—7—%) Z0EBF*1—613~ANd, y—/\KE4 2
ODIVZ7EEEY21—/IN6141F WEF1—-613H5 (target
. source, data) = (3, 3, Z) #ZRYHL., EmR3ILFT S
HEAETT S, T—NEKEBEL420D7T7HEEEY1—I/L6141F AR
3ZsourcelARELTITZI7BET 2SR, RICMEINEt
arge tIHRANERT7, 8, 9THBI %135, [ERT7. 8. 92T
TJN—TT00IKEBLTWS D, ¥—NREEL420D7/57EEEY 21—
61415 BBEDODNextFa1—616IC (target, source
.data) =(7, 3, ¢c). (8, 3,d), (9, 3, e) #AN3
o EZBEINDIEREIFELLRVED, T —NEEBEL42007F7EEEY
1—J)L6141E NextF*¥a1—6160DHAFEMNEF1—61 3~ HBEI
., JER7. 8. QIDODVWTHEZITW, /2 7BET—9%25R925, &
ERDABT 2N —TOREICLY., Y —N\KE4200 757 HFEEY
A—J)L6 141k, TERT7TIENextF¥a2—616A (target. so
urce, data) = (1, 7, a)., (2, 7. b)), EENXv 776
11T~ (target, source, data)=(11, 7, i). 18

H8TIEFEENRNYy 7761 1A (target, source, data)
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[0030]

[0031]

= (11, 8, j).BEHE9TIENextF*Fa1—616A~ (target.
source, data) =(4, 9, f). EENNy 77611~ (ta
rget, source, data) =12, 9, 1). (11, 9., k
) EAND, Y—NEBA4200EMEY2—IL61 71}, WEF1—-61
INEICAolsd, EENRNY T 761 1ORBEERL TEEETD,
15 (a) ICEENYy 7761 1TORBDY— MIDIREE, 15 (b
) IEENY 7761 1TOREBEY— MEOWKRE, 15 (c) ITEF/NNY
7761 1TORBEY—MLEBLAEZOKREZENENTT, EERRBIC
KL, Y—NEKEL420DFEMEY1—IL6171F, (target, s
ource, data) DEHNSLEY—MLTS VLY IRFSILETS
EEICRVEBEORVWEDEZEIRT S, JITIE. targe t AR
TTICHUIEHE. sourceTERIICKHL 2EHKEB. dat alddt
BIRLTHY., targetZOVARICERET DI ENMERINDG, £0
%, Y—NEBL4200EMBEY2—N6171F, AVAFADY — M ETL
(15 (b) ). targetil{LTZYLYIRAFSEETD (K1
5 (c)), @15 (¢c) TIRIEST1AIEHLBEVNIZEAE11x3&
KELTWBA, chaflzid, REfiEy DT &> TVWBEERYIR
LEE LTRIRTBZIENTES, target, source, data
BYRLBEZEENETNANA NOERTRIRLLHE. EBRIOT 1IN
48/ MIL., Efs2OY A4 XE4 4114 NERDB, ISICERXBRD
SEEICtarge t ZEMLAEEWVWIIERA 18514 MIMMIh, 45/814 b
DB —NEKE4L 3 O0NEEFEINDE, T—NEKE4 30T, FELE
BHROBRNSTON, BRINEZT—9DPNextF21—616~AANLN
5, U—NEE420, 430TlE NextFa1—616I1L0EFx1—
613~ (target,. source, data) BERERABREIN., D
ERICODWTHUEAED SN D, HUE. FIEKRISHT D EROLEBDIEY
RLGEDT, HEARERT 5,

BH, FERICHTIEREELROLD ICNEF1—61 3AMLEYHX
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

55 R DEIH

BHROHE/ —RICLB TS 7REBTORET —% DEEFETH
2,

BEIE/ —REEENNy 77 %2H L.

BEIE /- RIZIE, LEBEWHROIT S 7ERMNEH TSN,

AIEEHET — 7 I, EETD TS 7ERDBEREEELRDTZ 7
EROBEROHENEZE N,

AIEEHRET —4 ZR1sCEE /Ny 7 7 ICER L.

AIEEEETTD T 2 7IEROBER XA ERIEEEED T S 7IERDIF
WICEDWT, EREINLAIEKHET —F OBEOHROFIEEFET —4
DIV ZEY— kL,

AIEEFET — Y DB ZEmET DI EE2R/HHMET DTS5 7TNEROPE
T— % DERESHE.

ERIEVICEHD T S 7NEBOHET — 9 DEEFEICE W T,

BEE/ —RERENY 7 7Z2HL.

BEE/ — N,

BEXINRIEEFET — 5 OBEIRIEEERFTD 7 5 7ERDIBFRIC
EOUWTY— IR TWBIFAICIE,

AIEDEBE XD T Z 7IRRDIBIMICE DV T, RIEZFB/NY 7 7ICE
B LAIRFET -5 OBEOPDRIEFRET - DUEVEY — TS
lEERHHETH TS TNEBOHET —F DX F i,

ERIEVICEHD T S 7NEBOHET — 9 DEEFEICE W T,

AIEEY — MMRIC, BEINAAIERRET - DBEZERT S &%
BHET 2T 70NEOFRET—4 DERIEHE,

FERIEIICEHD T S 7NEBDOHET — 9 DEEFEICE W T,

AIEEEETTD T 2 7IEROBER XA ERIEEEED T S 7IERDIF
WICEDWT, EREINLAIEKHET —F OBEOHROFIEEFET —4
DIV %EY — h T BRIC,
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[ RIET]

[E53KIR8]

AIEEETD I S 7 ERDBHRE/ZIERIEEEXD T Z 7IEADIE
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FERIFVICEHD I Z 7NEBOHET— 4 DEEFEICEWNT,

AIECETE / — R, H—N\EBTHI a2 BHETDI T 708
DOHET—4% DEEFHE,

BROAE/ —RILLB TS 7REBTORET—F DEEHETH
27T,

BEIHE/ —REEENNv 77 Z2H L.

BEE/ — NIZIE, LERFROIT S I7IERMEHTLN,

AIEEHRET— 4 1L, EETDITZ 7IEROER. EELEDITZ7
ERDBER. $LURIREBITDOV Z 7IEREREERFBEDI Z VIR
ROBEDKFEROBEROHENEZ XN,

AIEEFET — 9 ZRIECIEE /Ny 7 7 ICER L

AIESIEETTD T 2 7IERDER. AIEEERFED T 5 7TERDIBEER.
F o IRIRKRERROBRICEOVT, EEINHIZTET—ID
BHoPoRiEFET—4 0t E Y — kL,

RIS T — Y DR AERXT 2 & A /B ET 275 7ANEBOFHE
T—4% DEnE A,

FERIEGICEEHD YV Z 7NEBOHET— 4 DEEFEICE N T,

BEE/ —RIEZENNvyI77EHL.

BEHE / — NI,

EXINRIRFET -4 OEIRIEEFTO I 7 7ERDIERE
ISR ERARDBHRICEDOVTY — FINTWBIBEICIE,

RISCEBERD T Z VIERDBHRICEIWVWT, BIZE/NNY 7 7ICE
B LERIRPET -5 OEOHROFIZFET—SDHV%EY—FT D
CEERHET BT S TUNBOHET —F DEEFE,

FERIEGICEEHD YV Z 7NEBOHET— 4 DEEFEICE N T,

m

>
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[E5K1R10]
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RIS Y — MERIC, EEINRIEPET Y DHEERT 2 &%
BHET 275 7NEBOFET—4 DERERE,

FERIESICRED I T 7RIBORET — 4 DEREFERICE VT,

RIESEETTD V5 7IERDOER. AIEEGSED T S 7IERDER.
TR REBROBRICEIVWT, BEINAZHRET—5D
BEoborigtlET—4 DU %Y — g BRIC,

RIESEETTD V5 7IERDOER. AIEEGSED T S 7IERDER.
FIFRIERERROBHROVINAY — MRICEBEITREE A
DEHRMCEDVT, V—bMETH2ezRETH 77 70NEBOHRE
T — 9 DERES .

FERIEG ICRED VT 7NIBORET — 4 DEREFERICE VT,

RIECETE / — Rid, H—N\EBTHDI I La2R/HET DI 5 70E
OHET—4 OEEHE,

BROHE/ —REBETDII7WEBYRTLATH>T,

FETE — Rid,

EETD T T 7IERDOBEREEBHRDO T Z 7V EROEROMEERT
275 7MBORET—YERETIEBNNv T 7 L&,

RIESEE TNV 5 7IERDERE /2 IFRICEEB LDV 5 7IERADTE
HICEDWT, RIREEENY 7 7 ICEBEINARIRRTET—9 DEED
FORIEFET YDV %EY - NFBIEV 21— &,

B TET— Y DBASRET 2 EV 21— EEET DI 2 EHE
$55570EBY AT L

FERIET VICERBO I Z 7B AT LICHEWT,

FETE — Rid,

SZENvTTE.

BIEEEERED VS 7IEADBRICETWT, BIEZENY 7 7I1CEF
& LERRHPET 9 DEOHORIEFET—F Dt =Y — g3
EV1-IWNEERBIDIEERBET DTS T7NEBY T 4L,
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