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10 Set mode information used for social network graph generation, and according to the mode information
used for social network graph generation, generate network graph data

20 Set a degree distribution generation model, and according to the degree distribution generation model,

randemly generate an out-degree of one source node and a plurality of target node IDs, such that the

out-degree and in-degree distribution of the source node and target nodes is in accordance with an

expected distribution

Acquire the number of source nodes and target nodes and degree distribution parameters, and on

the basis of the degree distribution generation model, generate a simple graph of a social network graph

40 On the basis of the degree distribution generation model, generate the social network graph, determine
the size of a community, and for graphs in the same community and graphs in different communities,
respectively acquire the number of source nodes and target nodes of each part, and perform combination
to form a social network graph after the simple graph is generated

50 On the basis of the degree distribution generation model, generate graph data in a streaming manner,
obtain the number of newly added source nodes and newly added target nodes by comparing the number

3

=]

of source nodes and target nodes at the current moment with that at the previous mement, and generate
the graph data in a simple graph generation manner

(57) Abstract: A social network graph generation method based on a degree distribution generation model. The method comprises:
setting mode information used for social network graph generation, and according to the mode information used for social network
graph generation, generating network graph data; setting a degree distribution generation model, and according to the degree distribution
generation model, randomly generating an out-degree of one source node and a plurality of target node IDs, such that the out-degree
and in-degree distribution of the source node and target nodes is in accordance with an expected distribution; on the basis of the degree
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distribution generation model, generating a simple graph of a social network graph; on the basis of the degree distribution generation
model, generating the social network graph; and on the basis of the degree distribution generation model, generating graph data in a
streaming manner. By means of the method, an out-degree can be efficiently determined for each node, and a corresponding number
of target nodes can be determined,; a generated graph node can represent a user in an actual network; an edge of a generated graph
can represent the interaction relationship between users in a network; and the generated graph has the characteristics of a real social
network and can serve as input data of various network analysis tasks.
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IBEDLELy, SRJAF T () il A2 e 2 38T 70 A e BN FCO BN O I it i 5
F(y), Wit PRI EG, W HpoR:

G(z) = argmax, F(x) < z,x € [din, imax]

Hrh, ze{i-step|i € N*,step = minP(D = x),i-step < 1}. & MRMILI S0 A5

U0, DMBENL By, 1] LLEE B 3G) HiEE R F1(y) = 6(|-2 J-step)o

step

14 FH 43 A 2B AR 84 53 GenOutDegree (distro g N, n) F2 /7, AR THIAN NS A
TR Al distroye, TR RN UL B e, By N 2 distrg e 70 A1 A H
o

PR AT 2 AT distroyes T AU En ATUHA M HC RN, S — AR AT S 2
distroye 7 A1 I HE U b -

VAR L R

1 woutdmax
Ne = Zx=outdmin

Fordt, outd,y i Moutd,y, g, 73 5l Jy R AUE B PR ARG UE T w0 e/ HE FE AT K HE
Bour 91T R H A3 AT distroy I ZEL

INRPHL RN, = -1, WATEFESL, SR EE e G0, 1%
R K B outd g, EMTfEn S AT, A =FE N

WRng < ne, M Routd gy, BRIEB UL, 0, HI1T REBENT 1, 80E N, > ng;

W, =n,, WATEEAEoutd,, g

WMHn, > ne, MW Doutd,,q, FFN, < ngo

WHERRDAEE: F(0) = Xicoud,,, AP(D = 1 00ue). F ™ x € [outd i 0utd pax s

PHSLA AN 2 R 20 B BN F () BIBENLEL y o — IR IS 23 73450 (0, 1) KT BEAL
., WE () 5T mluE R R A distrg e 7340 1 B2 5

1) i& B 0 G(z) = argmax, F(x) < z,x € [outd,;,0utd, g, ], L4, z€e{i-stepli€

x-ng-a-P(D=x;0,,);

N*,step = minP(D = x),i- step < 1};
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R A SR distrou M LR (9) = G| 22| - step).

R T8, B A OB 0 L § A

MR SN S Midistry,, FLBRYT A8, BUMHA RIS, {5075 4 BUU N
RE5M A ) — A FLF -4 A2 1D

il — A FAR T 5 NBER RN S En A FAR vy, va, o v, $Id
HONBIRHESF, At AN AR . SRR AR P R B, R 5 S 4id 5
N2 )8 ) 5 2 s 7T BABBHLAE e N[, me] B IEREB /M HEB, AR A4 15 i
BEAHET R B

TEA RANEMP R ARE: F(x) = Xising,, B-i-a-P(D=1i;0;)

1

indmax - _:n. H
izindminl a-P(D=i;0i,)

ﬁl:':" X€E [indmin: indmax]’ B?’\j”ﬂﬁ’ﬂﬂiﬁﬁy B = D

25— MRMU0, 1) 73 AT I BNy, T e BN R AR 9347 B BB F g () FTFg () »
WEE () <y < E(x),%; + 1> x,, PLRIXFEAN R BAEX M H) Y AID;
WG Hy(2) = F(argmax, F(x) < z), H,(2) = F(argmin, F;(x) = z), X

B, XTI, z€e{i-stepli € Nt}, step = minxe[indmin,indmax](@(x +1) - FE(x),

i-step < 1;

VS B BRI BEI D s Gy (2) = S i@ P(D = i36)
Go(2) = 332y i@ P(D = i50,,), Kol x; = argmax, F, (%) < 2. x, = argmin, £ (x) =
zs

i&~4%Mwanﬁﬁ%%ﬂﬁw|Wﬁ%ﬁmﬁ:@@ﬂ{@—m@nx

G2(2)—G1(2)

Hy(2)-H1(2)]°

JIT IR RIS A E AR 80 B S 0 AT B, T B A AR S TR A Rk S N 45 1]
Fit g B P L4

AN SEOET SR, HAR Y S8R A O RN HAR A
JEor A distry,« JET R HZ S AT distr oy

Lhng x ne AEREME R — B, PAMy; = 1307RA7EAE— S T v 38 100 HBR T vy
AL, My = 0CRRAFAEA L, THEAR T u B Foutd;

i outd AN A H AR AL, #idoutd 564 .

FITIR B o3 At A A R A it 22 I 5 S, o A XKD 6 A — R X i AAS
[FIRED IR, 3 R EURE — 305 43 PR R E AT i, AR T S A I — A4
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A A 255 1] 0,4

SRBE B ARSEE S, 10 dg (W) AT SulI R, d ()N Su 5 R4 X
SAHRITHZ, dgue(w) = doye (W) — diye (W) AT sius AL DR SRR, 15
A e (u) RIS 25 12 B8 BN -

p(x) = {“e_m if x € [Loutdpe ], Kb, aNH—UBH, pWHXSESH, K
0

HELYE FE A [0,1] 22 TR SR outd,/nax = outd g, — db (W) outd . IR B K,
p(x) NEFE IR E, PR — DI e A BN A, () RS B, RIS HE X )Y
MR R S, S ek, —DNE S A BRI A, (w) IR S, BIASE AR X
Z AR %,

4 O RN HELE NI B, AR B B B P A [ e 77 = 1
PRV u g SO LI TP £ SRR RS, () s dSuc() = (1 + p) log (e ™ +

I3
outdyy, o x

y(e r —e 1;’)), X, y A DFREU0,1) 5 A RIBENLE, 47 5 HAh sk X
RO S () iy 2 [200 ) e ™T05 =

X TR RS W 45455 2015 B SHR AR NI FCES, 784228 W 4 5045 S8 S Hr 4R 21 AH 22 i 51T
BERVSe. HFRT BB RVS,. #XARCS, A i EEES. amountn,, Y54 54K
FVS..amountAng, HIRY AEIEVS,.amountyn,, X HHECS.amountyn,., CS.A A
CS. A AP R AT K B8

MR X HECS. amount, FLIX KN AT SECS. AMICS. Ay HE B #E X A FER

ARHIRAN: ng, X mg, oo, ng

ne X e, s
A izt X5 At X2 TR 132, o 5T a5 el A X 2 R
RS e (W) 5
A g e (W) AR FU AR, A 9P su s e 5 e fl pd [X rp o AR IE IR
ST AR ITHIZE TS 3 A0 AL AT 0 1 52 W 208 B AR VR I 5y — A St i v, P i %
TG A A A LR AR R B, 3 B S R 2 5 b I 2 PR AR bR T A
B, 530 5 B0 R b e e, e e o P A i 3 A R P A LA
AR SN HAR SN W R B s HRR T BN SO A
distrin PR HTH P A distroye, HKESHir,, IR KK S8, X [0,1] 2 [A] )



10

15

20

25

30

WO 2021/184367 PCT/CN2020/080472
12

WL R pe 0, pog Harg:

FFAEND AT, - peeg M fu, L I outd;

P outd M AR IID A i - pee 10 FBRYE 4, 5 OB

SRS T G R, WAHUBRIT K, V% W% 5) W7 (T 25 AL B 2 K ML
o 24 FF TSIl 6 P o SRS 90 20 P45 M T B0 R K B0, R B 0 BT AL
P P B R O PR, T 2 4B S A S5O T e«

A ATEHR TR P 115 SRR £ 25 Mk A 26 P, B0 A2 2 sz FH
ST, AT S A A OB LM A PR A ML, R B,
T BB O A RN A R RSB RG ERR T A, AT B, A
T AR Ol R e L s A P 0 ] LA 2 o PP O3S L )
SRR AT N

P R AT ARSI R 2, I X S MRS, BB
FHILE 0BT S, (IBIAL IS B 4L X 4820 R0 272 S S N0

W F AT AR R, BARA A TFSHEI R IR T 3k e S, 1 HL
FEAAT B A PSR s HEAREGE (R 0 R s S DASCAR 0 LA 2 S 2 T 52
Mabl. L, T IS UK, PRI S I R v, 0 LR AR B RG, A
NS H 6 30 B T PR B A e L3 6 B2, 1M 5 2P/ R R 1 5 )
S0 A SRS B PO 009 22 L 7 A 26 T S0P S SRR e 0 (o R B
SRS BR AT B RURIBER . JEAh, AR RHHR SO b IR, B
K T 5 T R ORI SR O 2 A 967 LB 4 T Bl ) — A 7
B ms B S AP RSB 25—, SRR RS, TR
2 I«

R ST, L F ST 7 R (U BAR WA A T ST R R Iy IR, AT
SR LA FBe 9 )7 R A A T SEHEBEAT T RAN L), AU AR A 5 2458
T B A 4 TF S M H AR 7 716 e o 5 ) 25 S A I 85 A 26 JF 92 9 1 R
SRR
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A E K

1 P TJ  A A R 1 4 2 IR 4 B A il 9, FERRAEAE T, AL

B A T AR A 2 A B S B MR A A 9 2% Bl A i B A5 B A ) 2% 1 2
1

VLS AT AR AR, MR 5 o A A AR R ST B AL AR B — AN IR S s R A H
PRI AL ID, AEAHIETT AL E AR R BE RN P S A T A B 4341 5

BRI T SR AR BT S S A BH, F T o3 Aii A SRR R A i 22 I 445 P 11
EAAF

2 2 TG o e 5 el I 2 S 17 N N 1 s o P R 0 2 S SR N T
DX R R, 4 3R B — 4 (U RURH AR T R, AR T S S B o — Mk ag
2% B

SEF B o AT B AR A DA 2 AR il B AR, T LA M I 21— I 2 5 A
PR RUBCR, A3 BUREINVE T AR AR RUBOR, E I A R ) AR T AR L

2HEBURIER 1 I 10 J T B2 oA A AR (R 1k S8 0 258 LA TV HORHAETE T
FIT IR 15 8 P T 452 0 28 P A pl g A 5, R e 5 Do Pl A b 5 15 6Ll o 25 PR
i A4

W AT AU S B W B U B T A DRSS A A8 i R R U
T M T A B A2 W 2% B RO 5 R s

BTk s 5 B 4% VS = (Ibl,amount, attr), L IbLE T SR, amount/Ebr
S NBIFI T AR, attr /2T AR L S

Bk i 45 S 45 ES = (Ibl, Iblg, Ibl, amount, distry,, distr, ., attr), HHlblEik
RIbR2EAE R, bl Al 23 5 il fORT H AR 15 U ARSE, amount Ay TR A el i 2 i,
distri, Fldistree 7 54 B BRI SN SE 20 A R 25 00 B 01, attr AR E (S
F=—A key-value Z5 ) (7 8L, key NJEMES, value )@ M HUH

BTk 4 XA R A5 B AHE: CS = (Ibl,, amount, Ag, Ay, p)» TR TESRZE b, HIAL 4 1 1
EREFEX, amount A B FE X EE, #E X ORANIRMEREE S, A FIA 331 9 A #1IX
T SR E BRSO IR AT B HL p A X 5 B S

T ik 4 22 0 4 A 1% B4 SGS = (VSS, ESS,CSS), Hrhvss i s R 4,
ESSil MR 4, CSSHHE XM A

PR B EH T A bk as s 1], HAT 5 2R B
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WEAMFE G=(V.E), Hh VvV 1S &ES, ESVxV L,

AN veV A =JEHAD, Ibl, attr), HATIbl g SARZE, attr T SR,
ID J—7 RUIME—hr ik

—2%i e€E LAY ITH (v, vi, Il attr), v AV 23 5 o — S BV s A H bR
M ID, 1bl NIAARES, attr NIAEME, vy v Al 1bl ME—FfE — %1l

3 RCRIER 2 Il 10 5T B2 o3 Aii A SRR (1 1k 22 0 258 L AR jR TV, HORHAETE T
BT AL IX 43 18 2 8 p e BUE G B [0, LT I — AN 328, pMBUEAR R, #LIX 2 ()1 1) 4 bk
e

AREBURIER 1 B Id 10 J T B2 oA A AR (R 1k 58 0 258 LA TV, HORHAETE T
FIT IR 15 8 A A OB, BR324 A1 AR B s I B LA e — AT s R 2 H
BRATAUID, dAHEY A ERR Y S RN S AT 1 IO o A B A«

I A A A 2 PR 3 0 B h 4

_{aP(D =x;0) if x € [dmin Amax] and x € N*
p(x) = . ;
0 otherwise

i A e 77 9 R T 05 I B /N E BRI B RIEH, O HER AN SH,
P(D = x; O)NEE BT AR IEM R, aNH— S8, (E1S P A T Rem fEEUEfEM
FZAHMN L,

R T B A distroyes 17 SUBEn AT AL 8 SN, X — AT S A 2
distrg 7341 T HEBE QDT -

THSRAE B I

n, = Fouimar g P(D = % Opue)s

Fordt, outd,y i Moutd,y, g, 73 5l Jy R AUE B PR ARG UE T w0 e/ HE FE AT K HE
B0yt V71T R 23 A distroy KIS 4L

VBT KUK [ outd g EMEATIG S A4

VST A R BB A B F() = Ziouta,,, @P(D =56) , Hoth,
X € [outd i, OUtd g |5

PHEAR Nl 2 R A B BONF () BIBENLEL v o — DRI 5173 A6 U(0,1) K B8
MG WIF= () T RuA AT distro . 7041 0 HE

14 it iR 2L G(z) = argmax, F(x) < z,x € [outd iy, Outd e, ], HH, z €{i-stepli€

N*, step = minP(D = x),i- step < 1};
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A AN Ul S distry A EE N F1(y) = G(l y J . step).

step

SRR LR 4 Prids iR EE T8 25 A A BASE R B A2 o0 0t B AR BTV JRRFAEAE T,
FITIR VL 5 K outdyy g LMHE 430, S AHAT 4

WD, < ng, NI Koutd e BEIEE NOULd 0 T S EE/NT 1, 0L > ng;

W, =n,, WATEEAEoutd,, g

WMHn, > ne, M Doutd,,q,» FFN, < ngo

6. MRABAUHER 4 Prid 025 T [ 5040 28 SRR A 41 A2 0 2% I AR e v, HORFIEAE T
LA

X T AN E R R AR R NS IO A AT R H AR T G

MR SN A distry,, HART S8 En,, LA E,, SRIFEHUE SN
JESF AT —> H AR 1T 5 ID;

VST RN R EL: Fs(x) = Tna, B -1 -a-P(D =1i;0:,),
Al X € [indimin, indimas]s BRI LB, B =5 -

ndmax ;. .
izindminl a-P(D=i;0i,)

PGSR Hy(2) = Fy(argmax, F(x) < z), Hy(2) = F(argmin, F(x) = z), 3\

B, xRN, z€e{i-stepli € Nt}, step = minxe[indmin,indmax](Fs(x +1) - E(x),

i-step < 1;

VS B BRI BEI D s Gy (2) = S i@ P(D = i36)
Go(2) = 332y i@ P(D = i50,,), Kol x; = argmax, F, (%) < 2. x, = argmin, £ (x) =
zs

4\4_.4 IJ_:{ Mo _ GZ(Z)_Gl(Z)
EFRAIDN: (@) +|(y — (@) x 25— G-

7. WRIFBAN LR 6 Fivids 119 35 112 7 A A A F) e S W g B A jl 5 9, FLARFIEAE
FITIR SRS AT b1 i SR NS AT S, T 500 A1 25 A B 2 e A2 1) 2% e i
LA SROR R

A SR SN BART S, IEEA IO RN . AR A
& Aidistry, P 7P AT distro s

PAng X n FIFLFEMEE R — B, BAMy; = TRIRAFAE— 2 IR fiv i 170 H AR Riv;
AFI, My = 0RRAFAEAT L, HHHEAE 5 u {1 HZoutd;

2 outd MAF Y H AR 1 5, #Eoutd 25l .

8. MRIEAUANELSR 7 Firids ) 2 T 152 A A J b R 1) e 5 R 5 B A jl 5 7, FLAFIEAE
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TR T 88 43 TR A A2 4 B B2 R IX KA 0 T — X e RS
X P, 3 KB — 345 IR A BT BT S, A AT 2 B B O — LSS
4 P44

PHGEZ AR B S, 0 doue(w) AT AU, db, () 91w [ — kX epy
SUISRIR L E, A8 () = doue (W) — dby ()95 Au s oM ALK o4 SO CIR B, 57
18 (20) O ABE 2 25 5 B O

p(x) = {“e_m if x € [Loutdyo, ], i, aI—BH, pNHRKHESH, K
0

BB YE HN0,1] 2 8] I S outd,/nax = outd gy — i (W) s OULd, g NIRRT BN,
() N U 0 bR B

4 O RN HELE NI B, AR B B B P A [ e 77 = 1
PRV u g SO LI TP £ SRR RS, () s dSuc() = (1 + p) log (e ™ +

I3
outdyy, o x

y(e r —e 1;’)), X, yN—MRFEUO,D) 5 AMRBEALE, F— 17 5 Hl A X
RO S () iy 2 [200 ) e ™T05 =

X TR RS W 45455 2015 B SHR AR NI FCES, 784228 W 4 5045 S8 S Hr 4R 21 AH 22 i 51T
BERVSe HARTT SR RVS, . # X CS, 4l i #EES. amount An,, 517 H 3L
FVS..amount yng, HFrT S B IEVS,. amount yn,, #: X HFECS. amountyn,, CS.A Al
CS. A AP R AT K B8

RYE+E X 2 & CS. amount, 1 X KNN3 ATSECS. AMICS. Ays TS TR HE X I HIBESR

ARHIRAN: ng, X mg, oo, ng

e X ntnc;

A izt X5 At X2 TR 132, o 5T a5 el A X 2 R
RS e (W) 5

A g e (W) AR FU AR, A 9P su s e 5 e fl pd [X rp o AR IE IR

9. WA BURIEIR 8 FITId (515 A A AR T (10 1 52 I 208 el A R 5 92, FEARFAEAE T
JITi 2T 5 oA A R R LIt QA Rl P s, I BB = i 2] 5 b — 22 (s AT
BT R, AR R BRI N AW R b s, e e o R A ke A i B R
EEERE

AR SN HAR SN W R B s HRR T BN SO A
distrin PR HTH P A distroye, HKESHir,, IR KK S8, X [0,1] 2 [A] )
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HIEH AL B pe, N 05 peeg Args
KT RFD/NT NG - peg BT R, THEAZT SH HZoutd;
A eoutd MAFRFID /N Tny, - pogg (K1 ERRTE AL, AR OB K
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BEE M T AR P28 A A A U, AR A 22 P 2 T A i 3 SR A
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'/10

W A ARRAY, I oy A A iR AT S R AL AR i — T T 1 S
FERNZ AN HARTT AUID, AGARET Ay FUARTY AU RN S 40 A 245 2 T
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-/20

ARTRE TS AR H 1S SRR FE M B, 38 TR B PR b3
4 T 0 2

/30

BE TR A R B A A A SR I, B A XD, X T e R X
PEURAS [l AL DA (R Bl 2 ) AR BB — 38 7 (R 3 AT B e, ARk
87 B A B R AL R 2% [

/40

S B o A OB LA B s B s, BB i 20 I 21
PSS SO E AR A, A R IR SO R R, i g
PRy 28 R 7 A Al P et
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