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AR 2 S WAL RR BB A Z eI, H BTt K TR T R AU A 0] ) 2% {5 EAL 3R EAT 05 12, Eetn
LMk (R AR Y (681 | i3y IR AY 10100 DL K JRtAT o A A 8 11, 12] £

FTLAE 3, 5225 0 45 v A% B B2 0008 AME S A% SR AH T 70 1) B8 B2 el 20 30520 o WL BIE
HIRRE AR TR ASEICM E 3L, Netlogo, LA —L5 2 B REAR BT %, JoM A B — A
PR, e —ADNTTEHESE. HRr RO IR ) RS HE S, BN E A R 2 RS, B
DR AS S0 78 (1 WU 7 e ) 0 25 ] 1 T2 SRR 1. NetLogo 131 J& F-FHL4LL F AR RIAL S B R 1) dm FEiE & AN
EECE S, FEALE A TEIBER AR B R 3 R 4. Zhang 55 M4 AR Agent ZHZIEIR AL T
DEVS HJHEZREE S E 2, SEL 7 RMUSE R S8 — Mol i) 2 8 Re R BT k. SRR a7 v I i
V-5 Repast HPC 15, DSOL 116 8§ X FEMT V008 & T — IR E A% RGUHEAT @A, (HBA X (M
48) R RFEBATIRAB FUANAAL, T B A P28 A B BAT Xl T — U 2R RS RO R, bean /M 5 R;
PE Tobr ERAME S, (RIS 52 28 I 28 TR IR AL B T H A a0y A B SRS R AL+ AT A A5 TR G PR AR Bk
PR TSR oK. R SR AR T V2 AN il F T KOS 2 2% I 5 A% 00, RS A2 % o 4 A% i 5
FEH ) T A,

WHANETTHTFEAMKSTER T HARZ, W NetworkX, Networkit, SNAP %, Staudt &5 17 fif
T AT L, & TR RN E B &AM, 508 F 2N FRIEHEEM LA, 41 Gephi 18
& FRA S 2% P 2 T RAL OB 7, Pajeck 19 ZRABLT Networkit, 47— & & 2% W 25 TH AT AT RLAK ) B
73. SNAP (Stanford network analysis project) 2% SR T C++ Fl Python VR& £ IR, & — /Ml
9024 3 M AL A 2, 45— 72 0 B 2 % 157 A 9. KDT 1), GraphCT 22, STINGER 29
A Ligra 24 3 1 £ AR H S IFAT () I AZ S s M R A I 2 20 AT, I APk, 25T Python 16 & EAHE
Nepidemix 25 B2 B EM, & BA BRI Z RN BT LB RE 77 v o IR SR TP R AR, X
BT 7838 LEABORCAT, 2 AR RIS ) X 45 23 A Hh PR e B 2 — R oK, 5 FAh ZRALAL A 22 il e, AT EA
T2 HH AR AR R 48 (R AE DG TH B BT T3 AR TR B ML I HAT KRB T B 2844, 1 GraphLab
F Pregel 4.

B #E 2T 25 DL K R R R R, #2017 4F 6 ), R E P EROIBEE 2 7.51 129, KEM K
BRZ 5 M L), & AR AT BE RO RE B R R L KRR 25% I 20% A% 43 7 LB D7) 75 22
WA TR, 1E Google R 515G L, & HA 40 A0/ IR, 4.25 14 Gmail A 1.5 42
GB WITUR 5G|, FAESLHL 0.25 AR AR, K SR I /2 Google FEH 1) Pregel SHIEHMESE, %
ST 3CHF PageRank BLATHEIE R A5 RN AN, BoR 1 IXEIAT RMEE (M%) 541
I .

AIHET Spark PG GraphX A, I FH) Pregel AP, 3£T Google [1] Pregel HESE i 2,
BT IFSEBL T ORISR IR M 24 (5 BAR SR TH R 1% Bt SEIGIE I A F 1% 07V A M Nepidemix ZHAHZ1THH
[F) AT X TR O VEREREAT AR, 5 2 54l 1 B AR 48 AL 1 07 05 T I PR B NAS ST A F 1)
B S, JEX AR S B REAT TXFEL; 28 3 9 1R T EIEARAERR 0T B 5%, 28 4 il
IR I 1A% TERIVERE, FEX BRI S HEAT 1R 28 5 TR LI N A AT A

2 MExIfE

2.1 {EBER
5 ARG S IR AL A MR AR SC A% Jui AL 3% I BUA AR AT 7L 72 A Enko (1889) FFUR T,

1) http://www.cnnic.net.cn/hlwfzyj/hlwxzbg/hlwtjbg/201701/P020170123364672657408. pdf.
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Susceptible — 5 —) Infective — 77— Removed

| o T

1 (MEhFE) SIR ERRSEBE

Figure 1 (Color online) State transition of SIR model

1927 4 Kermarck 1 Mckendrick (261 FI FH Bl 77 2% (1) 77 72 3 52 (1) STR A& JLoi B 284 g kg 122 33 A B L
AR, FER AL TR AR ARAT A AT TS, QR B — U AN N 73 9 5 2K S,
Qe T AR R R —A SIRS FMRA, ©RIR 5 BB WG A RO Gl & R, Gl &
HA G Ja IR G K88 tH AR IR ST 3 RS 38 % 22 S e 0 Ja XA B I 2. R ¢ I 221 5 IR
B RN E RS FH BRSO S(t), I(t) A R(t), W =38 2 f5ET N(t), RSB L

SIR RSB T- DA R 3 MR

(1) AFEENDRIHAE JETS . WMah SRR IR, NDIR& R — L B N(t) = K.

(2) —MEAN— B 5 BREEML R EA — Mg ). Bk ¢ 2 BN TR, — AN A BE
FEYL 1) 5y 1A B H 5 ISR P 5 8 B S (¢) BB LL, Lulil RECH B, IITITE ¢ B ZI SR B[] P 4 i
BIRNLGHINEY BS()1(2).

(3) t I, EAALINFTE] Y AL i B N B 5 0 N BCR B L, EU R B ~, SR Ta) A A%
e ECE N yI(1).

dI/dt = BST — I,
dS/dt = —BSI, (1)
dR/dt = ~I.

A T=(So+1Io) =S+ g, Kb, o RALGIIMEALL, o = 2. REHHEEWIE 1 s,

SIR #EALE FH T B 52 5 IR A AL S B B AL B, 158 BEARTRT B, (AR 31 1 R 8 1 (8 At & A
S50 VAT IR 1A R AR B I S s P S5 AT 50 UE, 8 A S BT SR AT 0 B SR 0 ] AR A FE 1
HUBANE T AT T E. B2 Bik SIR BB IF A I N D3 )2l 18, A St Quim AT W bL Ak,
AR FEN HSE ] 228k, XA AR T N D3 ) R A R 2.

N7 ZNEE BAEAEAE W IR AL I A, Lin 25 BT $2H T SVFR (susceptible, view, forward,
removed) A ZARA R FE T SIR S50 A& G Y b Aok 1. H— AN 30N A B B R vl g
SRR R B, X AR I R AR, IR T ERFE 5 BAL IR SEPRRHIER) SVFR
R

£ SVFR B AT S8 0] LL2 BUR 4 ASIRES AR — A

e Susceptible (S): 15 B HIVETE 12

e View (V): BHZE LA

e Forward (F): ¥ K% S F.

e Removed (R): ZW&E KA. ATBERM 5 BEABGEB G O 4B X ME BRI H .
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I ! J
Susceptible  |—f— View F— 77—  Forward Removed
| - T
&2 (MEhFE) SVFR RERSHEBE

Figure 2 (Color online) State transition of SVFR model

EALIGER T, FE5E 0 AP, A — 1 REIR N A% A5 BRI P Forward (F), HAR A 1)
A4 Susceptible (S). RAEFHANE 2 FiR.

KGR R G, {5 B FEIL#E Susceptible WHRZWFIZE R, Bl 8 BOMER B EE1%
FE,IRESLN View, LA 1 — g FIBEZRIEEA TS, HRARAE LN Removal, WEREEE BWLL v
HIME 3 S 1248 HORESAE N Forward, PA 1 — v BIMERIEBEAE: K I SADIRE N Removed. BJIEFE K
Forward R &, BAE T — P ERARE A Removed.

ASCRA T SVFR FERUE N 1E BAL FE AR W A X 28 4% 3k B R Ve e, mTR A S AL
RZ, BN SIR, SIS SFHiALAN & L& M AL, (B2 a5 BAE R4, SVFR AL YI&RAME &
TR 0T BX — W HARRORRE AL, St SRVERET 5, KA SIR Bl SVFR FEAYIf AN RE i RIS 5 2% 0 4%
THRAM S — R TR BT EE. R, SRR 25 AT I 2 Hh (143 B AL FE S50 2 & 3.

2.2 FHITEIEL Pregel

— & E, HATEH R B RR 2 a8, HME S TS B AT B 1 0 A AR AR AT B SR
LRI JLAN B [ K &5 6, 1 Google FFR ) Pregel H5HEZE (28~301 GraphLab, PAK
Spark Hf) GraphX ZH14.

Google A #IN T HemE KA FiLMERE, Y5 BSP (bulk synchronous parallel) JE¥E# i T
Pregel U HEZZ. Pregel f2 — M T MR EIHERTFEHEL, FZA T B (bridth-first search,
BFS). 242 (shortest path problem, SSSP). PageRank 1155645, 17041 XA 11534 5% Hadoop
'~ MapReduce BT EITHRACRIRAR, J#47EI5%E Parallel BGL 8(# CGMgraph 3CA 2 HALH],
Google FF K 11X/ BT FEAHELE.

GraphLab [32:33] J& ly CMU (R EEMEFEK2E) 1 Select SEEGEAE 2010 £EH& H I — N3 EIE &b
PRI (IR B T SRR SR, ZAE B B ) A O RARATL & 55 ST S5 1T T A 1), HR A ZE 0 [F) Ao
TV 2 851298 77 T 1T EAT 55 AETRAT BITH AU, 1A AE I RE b AR 2 At IR A7 1SR AE 42
(140, MapReduce, Mahout) JLMUE 2.

Spark A& — AN FEAESE B4 5 E I K 2AA 7R 4388 (University of California, Berkeley) HJ AM-
PLab, ‘E4k7K | MapReduce JZPEY JEVEMZEEENE, RN S | —LedE W HE 4R . oy s
(172, Spark NEARFFF T N A& 1A, TOREER AL . @, BAEN S — Ry
FEBATE— N YmfEI I, RRINE 7 &KL 2. Spark I8 5% 4 T Hadoop ARG R HZ T
H. ERE%iS MapReduce CFFIIITE & X, L7 LU Hadoop b IIEHRE#E 2, 11 AVRO,
PARQUET 1 CSV ZEHHTACH. 865 NoSQL K & 4l HBase #EATACH. ‘€W LLEAT/E Hadoop
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Edge Edge
Edge partition B Edge partition B
partition A partition A

& 3 (MEHFE) GraphX EXI5 74
Figure 3 (Color online) Graph partition of GraphX

Edges Vertex Routing table

=
==

B4 (MEMFE) GraphX EHEEIELEW
Figure 4 (Color online) Data structure of GraphX

RS RREE LS YARN I, 40, Spark AT LAF1 MapReduce F1 Impala 5 HAth b2 5] 5h A3t
AT BRI A TR

GraphX #& Spark HHIEFFATIHEALE. & SZFF Pregel, Giraph Al GraphLab ' f¥F £ K FHAT 4k
PSS, T GraphX 5T Spark, & EEAT U MU IR 9 28 A ol B 0 A i E BT S 4R 77 1.
A& GraphX sSUIRIERI 4 7 iE R SenE, i 3 4 B A7E4 DA G 228 BBk T ROR Y
R, A s B 2R F ST J7 0%, AR BEAF 71 RUB I, 1047 T 1A R @1t IF BT A 4y
AH Spark B BSR4 AT NEARE S RDD SRAEGE, tHE I SRR 5.
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GraphX 1 GraphLab J & # i) Conzalez 3233 {§ T 1R £ 5¢F GraphLab, GraphX Fl Google ff]
Pregle I H I PERE I, K INIET GraphLab & 1) PowerGraph Fl GraphX 5 3& A (U<F G 13 4345 1)
VI BB AT 25 AL 3 ) 286 8 43 45 R B R R HI1E L, Pregel A1 GrpahLab #RMEALEE. PowerGraph
FIPEBELL GraphX tRFIfE A A, HFEJR K E PowerGraph 52 H C++ SEFHY, GraphX f& scala SZ3
[, Java ST ELECK.

XK 69, Google B Pregel “F & %A H U, ITATIBXMERH. GraphLab
A Spark H1 GraphX MG & EITHE T LK, HZ GraphX H°F G Spark 7EEE A H 5 A
e BFE RS, T W B E A EE . 28 2 ORI E— 20 20 M S5 AR R AR 1T 5 1T LASR S . (Al 7%
1, GraphLab HI 7452 T RlB AR TSR ITH , WA ARSI OL T ANE & FRIT R B AL
FTF Google Pregel HJiEE, AMPLab fEFF /& Spark B[] I AF R GraphX I T Pregel API. IX
A~ API /& Spark HJIERH aggregateMessage f)—AN LA 451, F & nl PALE B 7 (8 kAR T &
WA AT RBEERAE . N ER R A

Pregel APT HHITHE /3 N — MNP (superstep), 1X 4% superstep HHATIRAZLN T

o ESGHIANEEGE, HHEATHILRL.

o FHEEATT R E NTEITOIRAS . BT RS TG € LIFH) sendmessage BIE, LALTT 1A (1K)
E[A) S Iy B X ) i ] B A RUREAE R

o BEANTT RUHERUSUE B I SRR B TR T SR AR 915 5 U TS BR800 BB 1A B AT AL B, X
AR A2 HOE B O B, RN B ERA TR ZE RN B RS E A TEIR.

o BE/MVEERT 3% sendmessage BRI T Bl 15 50 R IEH B

o T superstep FFHA, (U8 3 —FEARBLIFEL, B BIPTA T AV BOSERRRA, S4TSR
SR

PA—A BAAB 3Rt X AN AR w5 B, i — N 5 AN AL WERIERCNER 1,

{EARAL e R AR R A

e Superstep 0: B 5GHTA T MR EVIEER, JFHATIERIL FARSR T /RIS B 5 R PEAE.

e Superstep 1: i fEIWEIE R, 1A 1A 5 KILH CEZBEL A QiR Freig e c
I AL RN RE T AR HORTHERD), JRRFFIEER. 1AL 2, 3, 4 ARt B CRIE, FrAATHE.
AR, ANANIERR. ISR R GRS AR AR RURIE T E SRR .

e Superstep 2: T 2 #EAFEIFHER, HART BRI RIE R, FrBHE TR AF Y A 2 WRIFAR
ESIERSS

e Superstep 3: 5l 3 A5 EIFIHEE, AL R BGRIRIE R, B MR R R AA A 3 W\ A
EHE.

e Superstep 4: T mi 4 HAZMFEATHANAEER, a0 mAEER, FIEL L

£ Pregel APT tHEHEZE AR, 5 JE A3 bR BN Rl H SRR B M Lo bR B 205K T B A
TR HEAESE (BSP) 9] GlH T &, BARIEAT P T RAE ST 2 3 M4

o AEGALFRAHIAT it 252 S5 AL (RDALEEER);

o (EIXLEAHEXT 2 AR T 2 R 25

o N IRVFITAT BCER 2 2L R [R5 A Bt
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Node 1 Node 2 Node 3 Node 4 Node 5

Superstep 0

Superstep 1

(h

A
10 €—p- 10)—p 8 —p 10 —p 10 Superstep 2

10 €—p- 10 —p 10 —p{ 10 —p 10 Superstep 3

~

<
~

- — D s
10 «—p- 10 ——p 10 —p 10 —p 10 Superstep 4

Bl 5 (MBMFE) B Pregel SHHRAE, HPAEHT R 2N ERL

Figure 5 (Color online) Find max value by Pregel, shadow node is inactive

}/—Me ssage received

Vote to halt

6 (MERFE) T REIRSER

Figure 6 (Color online) State transition

T 30 H W R S T DB G AN R T SRR () — 2 AR R AR, BN AL FR AR 2 A PUE A M A7 i s 9 HL
JE L E A N2 B%E. BSP FykH— R Y superstep ZH K, B superstep 1 3 #8453 2H 1.
o HRIE: NS5 R ARERE v DAPAT A o155, RIS 3ERE R e 450 FH A7 i 70 A 3 83 (1) A i Rk
e BB, THE D R AR, E ] R S5 IEAE [F I 3T
o IHME: IR AT AL E.
o MHEFEID: —NFERERNRIXAS (), B 55Rr, B2 HAhIRE C 2 28 M [F .

3 ETERERNEBRHER

AN B UATEET GraphX H1[1) Pregel APT Wit JE T FIE A& R 07 5B, TEGH IR e 2k
T Pregel SEHL SVFR A8 B HEAS BAT f @1 S KT BB HUE SCUL G B R HUE L. Pregel
APT W7V

Pregel(g, initialMsg, maxIterations, edgeDirection) (vprogFunc, sendMsgFunc, mergeMsgFunc).
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BSHE L prid
o g WIHHMZE.
e initialMsg: ¥ILH1E E.
o maxIterations: Hx KIEFCIREL.
e edgeDirection: 177 A1, B A — 2% MR8 R A5 S
e vprogFunc: 11 U 14 5.
e sendMsgFunc: #5514 K15 B HIT.
e mergeMsgFunc: fl&15E.
ZALF Google Pregel HLifill, GraphX (1] Pregel APT 24T BRI &L 1 FioR.

E3E 1 Pregel API IZ/THE

1: for all ¢ € nodes do

Y

vprogFunc(i, initialMsg);

3: end for

4: repeat

5 for all edge € edges do
6: sendMsgFunc(edge);

7 end for

8 for all i € nodes do

9: mergeMsgFunc(Msg a, Msg b);
10: end for

11: for all i € nodes do

12: vprogFunc(value, Msg);
13: end for

14: until No more Msg produced;

WIGEALET | initialMsg 25 BLIE R4/ 50, 19 BARYE vprogFune BT EYE. 2 J5 7L RN D Rk
17U A 1A 5000, MR ERE R, Tl_l;!‘ﬁl'jlj & 2 IR [EME N H AR T 5 ID FAIfE BN, SEE4
AR e, BEMENE BT R 2 ME RS R ME R, AR EERA &a, RIEEENE
SR RUBIE. G ARTRAT — NN, BB AR AR RIE R

el ‘EEﬁIEX :J—E%Eﬁéﬂ value[3], WK 7 Frs.

): 0 ; 1, BIBETCAE R, 2, DA (6%, 3 kK.
e value(1): ﬁﬂ%%ﬁﬁ (L FALHETR).
o value(2): )L (ICFALRRIS ).
IR E S e Msg[3], &l 8 Fiow.
o Msg(0): W ERMIFE, 0, WILh1L; 2, BIR1E R 4, KK
o Msg(1): X—JoE HIE SR IEH S50 H9 A M oA iRzl B AL 415 B H &2 %Bﬁ:iai
WEALRRR (ICFARIRIR); WAIZME B RVIRE R, X — o3k W46 10 9 1 G i 75
i3,
o Msg(2): WFRGHIZ )L (dRALRRIS H]).

XPAEAN — SR TR AT AT S HR A, BARRIN NS89 2. 719 n SR R B 58002 3 s,

2SR BTt H B 3 AR R BN R R S AR N BT BR BSOR T AR AT AR B, £E A R
TR R IR S OL T AT UINERR e AT, [RINFEIE AT I R e AN AR i S i =%, BT /947 9 AN

e value(0
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7 (MEMRFE) HTRBEMHEX

Figure 7 (Color online) Node attribute definition

B s (MEMFE) FREX

Figure 8 (Color online) Message definition

&% 2 sendMsgFunc
Require: dstld, srcld, dstAttr, srcAttr;
Ensure: Iterator;
1: if srcAttr(0) = 0 & dstAttr(0)= 2 then
return Iterator(dstld, Array(4, 0, 0));

2

3: else

4 if srcAttr(0) = 2, dstAttr(0)= 0 then

5 return Iterator(dstld, Array(2, srcld, srcAttr(2)+1));
6: else

7 return Iterator.empty;

8 end if

9: end if

RS AR B DAL LAY U VR ) SR AE P28 T . S AR Y o P a2 Hh A SR e R0 o
FJE MR R A R AR HOAT e sk, AT SIS AT A R Hp AN LU 85 RAC SR A IR 7
WARF fa B, TR P A I A SO S R OT 8, — 2 R BT DR mi S .

4 MEEERI

AT St 1R TR RO LS. 33X L S R B UEAE A ] 19X 2% S AT R R R AR
WA B ITVEARXS T Nepidemix AR #EAT (& 78075 BV BE 77 TH B 3

TERAT 5 5 S0 06 2 Ry, 20077 AETE S0 R A B R I 265 & — B0, AR UM 265 (1 1 FE AR R0 BB AT 1Y
HEH IR Y. AR BE 7 ATFT & R AT ) P 8 34T S 56 AR BRI B M 2% 7578 (g 4) it
1T 28 AL B, RV A il IO AN R, 1 S 2R M 2871 i L P A7, R e AR 2% P e 7 A P 45
MLz, AP A AN ST 5 Bos. AR P 9 2 )5 5 EE AR R L PP 91 SR A AR A 91 3%,
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BRb
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Bk 3 vprogFunc

Require: nodeld, Value, Msg, 3, v;
Ensure: Value;
1: if Msg(0) = 0 then

2:  if nodeld = Value(1l) then

3: return Array(2, 0, 0);

4: else

5: return Array(0, 0, 0);

6: end if

7: else

8:  choose a random p € (0,1);

9: if p < 8 then

10: choose a random g € (0,1);

11: if ¢ <~ then

12: return Array(2, Msg(1), Msg(2));
13: else

14: return Array(3, Msg(1), Msg(2));
15: end if

16: else

17: return Array(0, 0, 0);

18: end if

19: end if

BOE 4 BB MR

Require: degree[n];
Ensure: EDGE;

1: index = 0;

2: for all i € (1,n) do

3:  for all j € (1,degree) do

4: nodelist[index] = i;

5: index = index + 1;

6: end for

7: end for

8: while nodelist is not empty do
9: choose two random m,n € (1, size of nodelist), m # n;
10:  edge=(nodelist[m], nodelist[n]);
11:  nodelist[m]=nodelist|last];

12:  nodelist[n]=nodelist[last—1];
13:  delete nodelist[last—1];
14:  delete nodelist[last];
15: push edge in EDGE;
16: end while

"
-3

: return EDGE;

PRAEANTT RAETLHN R B A KL S LA A,

K 100 #% Spark SEREFIHALIZ4T Nepidemix BEAT X HESEEG. iX 3 H528e F ERIEAFE T &
T, WAL P B RBOT B B RIS, G R4S X 4% AR R TR AL RS R). sk

AN AR
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2000 80

A Nepidemix < Nepidemix o
A Spark A 70 < Spark
1500 60 ©
50
@ @
= 1000 = 40
30
500 20
o
10
A A
0 s & = 0
10000 100000 500000 10000 100000 500000
Nodes size Nodes size

(a) (b)
9 (MEFE) FARFESTEREIMENR (RNMER 6, BRERKA 0.4). (a) MEERETE; (b) EFHEITE
B8]

Figure 9 (Color online) The impact of different nodes size on calculation time (minimum degree 6, infection factor 0.4).
(a) Network generating time; (b) propagate calculation time

BE 5 B

Require: n > 0,kmin > 0, kmax > kmin, J;

Ensure: degree[n];
sum = 0;
: for all ¢ € (kmin, kmax) do
sum = sum + i~
cumproli] = sum;
end for
: for all j € (kmin, kmax) do
cumpro[j] = cumpro[j]/sum;
: end for
: for all k € (1,n) do
choose a new random p € (0, 1);
degree[k] = 0;
for all | € (kmin, kmax) do

© P NPT R W

[ T
S el

if cumpro[l] < p then
degree[k] = degree[k] + 1;
end if

end for

_ = = =
NS g

: end for

—
]

: return degree;

(1) ABUE VB LA R AL, AR G GE T o 2% 28 AN AL 3 TSRS T, 5 R0 1&] 9. 1
W] DU H B T SRS 38 K, ] Nepidemix AH 5 2H A4 Az B X 246 75 B2 F B[R] 38 I =l P, (R
I Spark V- 5 SEU6AE BRI 28 BT 5 I 18] 52719 sl SUBSRE AR AL AR/, KB T i%7 & F M THE IR
B T RO AR AR H SR RS2 LU AT R, SIS I 100000 2 JiE G B TR RUAE, JF
H Nepidemix HfFALRRTHS ] LT EER. ERBGHEE 500000 2 )5 Spark &4k i+ 55T 5 I 8] >+
Nepidemix, 7£ A% 3T+ 57 H P RE L FS AR BLH K.
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Figure 10 (Color online) The impact of different minimum degree on calculation time (node size is 100000, infection
factor is 0.4). (a) Network generating time; (b) propagate calculation time
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Figure 11 (Color online) The impact of different infection factor on calculation time (node size is 100000, minimum
degree is 6). (a) Network generating time; (b) propagate calculation time
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Design and implementation of large-scale network propagation
simulation method inspired by Pregel mechanism

Chuan AI', Bin CHEN'", Liang LIU', Jian DONG!, Lingnan HE?, Kaisheng LAI? & Xiaogang QIU"

1. College of System Engineering, National University of Defense Technology, Changsha 410073, China;
2. School of Communication and Design, Sun Yat-sen University, Guangzhou 510006, China
* Corresponding author. E-mail: nudtcb9372@gmail.com

Abstract With the rapid development of the Internet and online social media, the law of information dissemi-
nation in social networks needs much experimentation on network propagation calculation. The current network
propagation experiments based on the SIR model are widely used in disease research and information dissemina-
tion. However, because of the limitations of hardware and software, it is still difficult to conduct ultra-large-scale
network propagation calculation. However, the current Internet information dissemination shows the character-
istics of large-scale users, large amounts of information, and fast propagation. The shortcomings of small-scale
network dissemination experiments based on abstract and simplified methods have been revealed. In this study,
the Spark platform is used to implement an experimental algorithm for large-scale network propagation calcula-
tion. The performances of the algorithm and Nepidemix stand-alone computing components are compared, and
the algorithm’s advantages and disadvantages are demonstrated. An orthogonal experimental design method was
used to design the performance test experiment to find out the factors influencing the algorithm. When there are
enough cluster computing resources, the algorithm can break the limitation of network node size and is difficult
to develop, which lays the foundation for calculation experiments about very large-scale network propagation.

Keywords information dissemination, distributed computing, SIR, complex networks, simulation method
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