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Progress and Challenges of Graph Aggregation and Summarization Techniques

PAN Qiu-Ping, YOU Jin-Guo, ZHANG Zhi-Peng, DONG Peng-Zhi, HU Bao-Li

(Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Graph aggregation and summarization is to obtain a concise supergraph covering the most information of the underlying input
graph, and it is used to extract summarization, solve storage consumption and protect privacy in social networks. This paper investigates
current graph aggregation and summarization techniques and further reviews and classifies their partitioning/grouping methods. Based on
the consistency of grouping information, five grouping criteria are specified: The consistency of attribute information, the consistency of
neighborhood group, the consistency of connection strength, the consistency of neighborhood vertex and reconstruction zero error. From
the top level view, graph aggregation and summarization techniques can be classified into three types, namely, attribute similarity,
structure cohesiveness and the hybrid of both. This paper comprehensively summarizes the state of art of current research works, and
explores the research directions in the future.

Key words: graph data; graph aggregation; grouping criteria; consistency of attribute information; consistency of structure information
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FEAZ A P AT Web I 25 1 F A EEC OSSN Ok, — S KR B 0 pl AL AN T R T2 4 3 i i,
AR A At TR R A R A R A 8 1N R i) 1 2 48 DR 3 TE v L 5 L AR I OB R I IS L H e
S e T AR AL 1 T 5 SR A R, M T B o 1 J2 T 2 I 5T 3 A P o i b A 4 3 v A 3 1 £ I,

o AR R SR PR

TEATfitt B0 I AN LAt T et T S A7 A T ] 1) O 2R, 81 b el A0 ) ik S o 1D 2 ) AT 00 s 4
G (A A 25 ) o 4 v PR R A2 08 5 0 A SR TR T R L S K b B R AT ORI S B L

o LAWY

FL AT 0 2% A kg — TR UL TR R IR S5, o 98 11 00 AT P 1 B 5245 . TR A 2 T R R RO A 2 1k 24 i
IR T R R BB T A AT 19 48 v (1 T A8 R L AR RN LA AT LUK T s SR S 0 — AN AL e R BB
R JE 2 P (1 THT A R 45 ) 5 JE S 81 4 A o) 2 2 Tk 11 47 ),

P 3 A B B T 08 A 280 A B b5 i) R, ERL T R A 2 AR SRR N S DG R T TR AT 5 1 2. IR R g i 1
FP R TR ORI B 5 il 5 B — A T 1R 2 IR W SRAT — A 157 33t 1) e % 7 TRl e o ik o s B b L 7 P 145 S,
FLTVURR Ay 78 % T st (T R ), e AR 3 Do Pl vl (18— 2 T s TR0 R Ay 8 4 320 (7 ok 5 ), e AR JL DG TR f o 4
R [E] ).

<S8 S R AF A P SR AR SO [R] s AL 1 & Ml R V5, 4 P8 s 45 (graph compression) ', [ HE % (graph

synopsis). B LT (graph summarization)!!'™"1, & Z1k(graph simplification)'*). £ 4l % (network abstract)!'”!
S DL R ARAE 2 I O AN BN R SO RO B R AR AE R AT SRR L I AR () A AR OK M 2 e W B 5
2 (graph clustering)!'®, &% 43 (graph partitioning)!!"14%.

B 45 55 1 SR AR 14 4 B rp T

o IR ORKR [ —41rh T JE T B 45 A AR BN, ELAE P A7 i Vi R . R A 22 A5 1 o R BVl 4 AR BB I

P 5 T P Rl 2 D) D RF A A v Tt e e S AL — 3, HL AR X B s
o IHIEAR NLHUR KA R SO A TU A S R 2 T IR
o PHFE AR TAS ] A S B SR AR — Mk T VB 1) o T S A i PR o U R T ORI 1 A
A

FI 2R 25 5 18 SR AR IR A AL, s 78 T AT D300 TO0 A b AT 0 2. DX 310 g ) 2R 6 M) i 5 ) 8 0 3 ) 8 e 5 v ) 5 4
N2 S R O R R 1 R 5 A AEABA TR TOT R, e AN SRR 455 A 5 (1% 45 6, 30 ROE 4 4 i 1) 445 ) 1) SR SRV 16 2R
Z VB TEA ) B AR 1.

Table 1 Comparision between graph aggregation and graph clustering
F1 EIERESEREZMMLER
ST AETYE RSSO A A A RN

KEES [ ks Ji il ABER
SEES AR By b3 P

WE 1 PR, JRE GV,E)H,1r={1,2,3,4,5,6,7,8},E={(1,2),(1,3),(1,4),(2,3),(2,4),(3,4),(4,5),(5,6),(5,7),(5,8)},%&
A 1R 4G 8 2B Go(VeEs) (WK 1(0)FiR). ZEE&H 3 MBS Ve=1{(1,2,3,4),5,(6,7,8)} L
3 i, o £(1,2,3,4) BRI IIAUE DY 6,2 8 A PN BT AL R BTG I A H A 65388 RU(S) R £1(6,7,8) 2
V) FRT R T AAEL Ay 3,42 19 8 A IR ()3 300k 3.

FH ST 1 AR RT3 BT P 2R 4R R0 18] 20 28 2 ) (1 22 . PT R AR AN ANNIE RS 77 01(1,2,3,4) [ 1) Je 08 6 % &5 4, T EL N4 =)
&, B0 A5.(6,7,8) IR A8 a5 380 Sk TH A S MEFE T (6,7,8) 2 TH) i 5L 11 465 g 5 (L TR 5 2% I BB A 445 (1,2,3,4) W) B 2% 11
4.

AR R ER AR T R RE . ETEMNEIRE. BT E/g M ERERX 3 fiLKE
SRR o3 AR UE I T3 AUIRRAE L 58 1 A VE AN R IR AN [ 23 A A oA () R 1 DL e AT TR 1K O R T AR AT
o3 AR HER SR AR B R EAT 43 28,
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(b) AHRY )88

Fig.1 Example of supergraph
K1 EER

—
|23

P J A i v g A BT R 4 AL R T N TR 5 B 1) S R R T Ry o AL AT 2R
£, T8 B SRR A A 2 i 1B SR AR B b SCHR[10] ¥ & T 3k T QBB 3 21— BUME 1K 23 A A vl A A5 7] — 20 20 A 3
e T s LA AH ) 1R 20 488 43 21 H JF 2R X 43 4% T0 R 14 S TC 51 59 SCHR[18—20] 46 T~ 4B F= 10 pX — Bk A A5 [/ — 40 41
VA S 8- TR L AT R [0 11 408 42 T, SR T 23 20 1A 30 T ) FR) DRIBR 1 5 AN — 50, SRR [ 11148 £ 2 o 13 22 4 A A
A3 3 2H P 308 4% TH R 18] A7 0 A [R] 1R Q16 L 23 21 8] P9 209880 w5 1P 20 200 1) P00 8 AT 1R 3 XSS R HEAE F T A
BBV B AR SE bR B oK 2 B0 B Y H AT T kDR, SCHIR[2 12614 43 2H A 5 5 4 2 T I8 Pk — BOrE (v &l 43 A
A5 588 5N B I 1A B AR 20 LB o A T I b R 85 R4 S SCHIR (272914845 4% 23 21 459 90 2 I 1k DA A 408
FEOr 20— BP0 A A R INT R 5 T I 1 Je R R A L R T AR A A O A B 1 43 21, 3L P T
SRR SRR S 55 0V X 23 SCRR (1314t T 66 3 Jes P DA R DR IBG i B2 — S50 43 A o, Fo v SR IBR S B2 — Bl 17 R
3 2H P S TR DR IR 18 408 4 T r 25 E A IR B T TR v B R T R A D O, LG R ek DL B S R SRR,
DRI b b3 R A 0 2 A VR A 58 A 38 FH T 552 o 8 (R 42 00 2 LIRS A P4 23 AL M Dy R 70 AT 8 1) 142 22 4
BB A SR IAT 453 1 S A DA o (1 L 350 i 11 o () g B B0 V] vl % T DA R 3 PR S 7R ) 38 AE Sz ot b gl T ) 256
AU &, AL IR 0, 25 S A Pl e g e % T A R 3 19 288 2R B8 AN AR [ A X T [ g 1 5 L % 14
JVTE 2 R SO T 0] ) A AT 43 A

XPHEASCRR Y 5 Ry AR TR AR B BRI 2 SR T AR A AL B R A . BT ORI
—HERIRI Sy B TR A B R L BT R E R ZE RO RIS X 5 R A AR HE R Ak E R R,
HL AR 255 2 fion o WIRECA G(VE), neighborgroups,,{ ) R vV, PUA w BIARFEETI S BT E 5>
4, neighbornumy, , (u) FoRadH VTR w RIS A v b TR I H ny, R A v h I TR
*, neighbornodes, (u) KNI u 7E53 4V, TR AR e T .

o BRME L OSETR MR BB 2P TSR L M R P OT g, )1

A [R].BA:
Vu,veV,V,c VA ue Vi Hve Vj,mUVi,ai(u)=ai(v);

o bRl I BT AR A BRI g A o AL R TR Sy 0 2 b RS TR AR AR R R
WA —T0 S8 5 59— AAETEAR R R R Yu,ve V, V, ViV A neighborgroups, () =V, NIR
neighborgroups,, (u) = neighborgroups, (v);

o b IIL FETSRIRR B — Bk AR o0 o 0 A I — T 5 — 20 2 P B TS A AE AR 50 &R, I 23
AT — TR 5 55— Tt v AR [R)8 H FR) TH0 A7 R AR 4 6 & A
Vu,veV,V,V,c V3 neighborgroups,,i (u)= Vjﬂ_neighbornum,,i,,,j w)=k(k< n, ),

neighborgroups,, (u) = neighborgroups,, (v)ﬂneighbornum,,{ v, u) = neighbornum,,”,,/ W)

o FRAE IV, T AR SRR 2 AR O TR O 0 A R S TR A AR AR G AR 2
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AT TR 5 ) 3 D TR TR A AR A8 G &R LRI
Yu,veV,Vi,V,cV 4 neighborgroups,,l W)=V, I
neighborgroups, (u) = neighborgroups, (v),neighbornum, v, (u) = neighbornum, v, )= ny
o bt Vo BT EFEAR MR AT A PR TS 5 A o SRS S AR A AR OC R, W A T
BT 5 59— 23 P T A TS A7 AR AR 0 2R, HL AL P9 A 25 9 T B A O o S8 AN AR I T -
Yu,veV,V,V,cV 4 neighborgroups, (u) =V, L
neighborgroups,, (u) = neighborgroups, (v), neighbornum, ¥, (u) = neighbornum, ¥, )= anﬂ
neighborgroups,, (u) = V;ﬁneighborgroupsyt w)=9.

W 2 JioR, A1, Ay, As TEFET B E— SR M3 R 3 ANANF 73 LI A Ao, A3 3 AR UE LEDJE PEAE B —
FE N T8 A),B NS Ay PR TS RELE B R B IR TR, H A, Th I s B rpowS N T SCHR Y i
BRS04, ARXS T B A bR TL RN EH2 43 2 — Btk 4, h AN TR REAE B P R 3 ARSI A, HOK
HRAL B — SR 4, AR T B WS AR AE TIL BN SGHCIRE — BV T 43 5 C i, A AR T S C b
A TR ORI PR A 5 36 A2 B TV, R QB2 T il — B0 (1 A P EB B AS TOA A7 7 G BR, 5 B0 A R 56 4 3 iR
KT Ay 5 C AU AR BRHE TV, H. 45,C P88 TR TH) SR I — 380, A A, ARG T € W A2 B fE V.

Fig.2 Example of grouping criteria
B2 bkl

CA b3 20 b v T M 3 T v — Bk o0 2 b v, 2 T S ) — Bk o bR v L bR 1 s TR TR —
B dURRHE AR e ILULIV,V & T3 T 8580 — 30t 2 dUbn e, FAH B 2 (A7 26 A3 1R 26 &, BIL TSIV V(U
K 3 Fios), o, U KRBT ARSI 20 4148 & AR B 3 rp 840 4L B v 6T 7 1) B 45 5% B0 B B SR 64T LU R 292
R RAEDGH R ARAE T B B T PR B R AR A L ILIILIV,V IRF Bk A 25 T 45 1) 1 181 2R 4 1 il 2
IL-ILI-TV, -V RS SR I BR O [R] s 355 T I 12 0 4 g 1) 1 B 4.

o0 2

Fig.3 Relationships between grouping criteria

K3 o dLbRdEZ TR R

S mr g, B IR T o B T R MR R AR L R T A i B SRR T v/ e i B SR AR P T R
AL T G5 ) 1) P SR e 4 RE S D Ak 5 A 7 ) — 20 AL — 350 AT 23 LA S B R B e 1 2 T e [ 2R A
3 LA P8 R N TR, T e 1 4 (1 P SRR O3 AL PN R B AN — B0 DR, 2 S R TR T s A 8
PRI B R 4R

SRt mI AR Al TR R 22 R 0 DA AT 9 PR SR AR R T B PR SR T A P SR A B 8 R P T e R T R T,
FE 02 0 ) b [ 250 N R0 ) 5 AT 458 P SR B AT 5 o T 3302 e — BOPE A S T 552 e 2 P o 11 P
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IR T4 1 S8 5 o () B TG 15 0 4 M R AT S P, 24 %o 3K 6 2 A R R N T S P 1) PR B AT
— S0ME o AL 15 B0 o LB 43 D DR, AT 32 B AT 2880 11 PRS0 2 A AN A2 40 M A0 7 R 6 1 3 55 B A i
AN e TR B PR DR800 AN R W0 B0 408 % TS B T, 448 0 T3 i TR H AR 9% 1 4 X, Web 194 78 5 AN 75 48 Hh Jn
T ABEAN W OB AT B I T A4 R B BE S 3R A5 AR 4T (1) PageRank {25, 1€ 1(0)Fi = MBI E K T (4,5)iX 453411
RN R AT 174 11 KR4 A i b 71 At D R I 1 TR D R SR A A 40 PR R AR

2 FEEBRERAK

21 ETEMHMERE

FT R PE— SO B R 3E r dbs ik 1,5 OLAP B AR 454 AR K AR A Graph OLAP/Cube.

OLAP )7z Hh v FH - H 4 A0 2 AR AL Y SR 20 BT 1) Th e B 5 T 2 A B0 B 20 36 300 A 1B i - 7 i B K,
TE 0o T AR AN 2 R 2R 1) B 4 v R e 40 B P R T T S B 1 22 4 I 4 o I ) TR A R B B A T R
B, A, SRARSE ) .

SCHR[21-2413 S ¥ Graph OLAP £ AT HI 9 2% bR R R gt VR A 28 B T VI 1) Jag i o ¢ R TR AT B 4,45 31
2 R L T SEIL OLAP RBEAHR AR, it B Nl D) /D) ERAE SCHR[21 16 J 14 23 0 P D, 330 /2 Info-
Dims FHl Topo-Dims, 1, Info-Dims 5 T/ [7] i) 2 & AL 8 2 58 W9 245 PR JT 76 11 43 41, Topo-Dims W4 A K
25 N IR TOL s R K B AT SRR TH AU B 23R 6 1 — A 284K kT Info-Dims 1 Topo-Dims 4 %) OLAP 435l 4
I-OLAP 1 T-OLAP.

X} F I-OLAP,F|H Info-Dims % 25 2 1~ W 45t K 2 T-aggregated graph. HH T 22 AN B BEF A 119 /2 A [R) T00 A
V) PR AN [F) S BB, TR s T-aggregated graph 10 AH 7] P T, 445 R FR AR 4 1) oL s R0 220 1) Ja MR AT 2R 4R, AN L A8 I IR 1)
iR,

% T T-OLAP,FJJ] Topo-Dims Fifi i 1 44 [ 47 $h 454,13 ¥ T-aggregated graph.fT.— T5 5% 182 J5t 4 o
Topo-Dims {EUAH [R] I TH A 43 20, T0 50 J8 PR 3 55 6T 2 23 20 v T sk e P 4R, T 4 Dt 6T ) o 65 40, B gt P& v 1y 40 5
fFE.

il Graph Cube® 2 MbLF 5 R ¥cdfs FEMI e Cube, (HAS [A] 1 LAFE (14 5 B, P 10 1 e — N SR AR 4% AR
PR A o N T 40 20 S D P R SR A &6 SR 6T A 2 11 Graph Cubes,OLAP #4341 Cuboid Query 1 Crossboid
Query.Cuboid Query Xf N #H L4 1) OLAP B X J-—ANBUH AT BB R V), DI e84
# J—~ Cuboid. ] Crossboid Query N /& 7E £ 4> Cuboids #1738 X 2.

X 13 P P SR e R A T T AP PR R AT 4, TV [P B 25 1 I B S5 M ) A, I T A @b DA [ 7
A0 T S A5 L AH LU T2 2 1) OL AP, I 45 55 00 Jig K A0 52 25k, i LATE 25 4 245 ) v 0 200 22 e 4 2 TR SR AR I 4%

22 ETHEMNERE
22,1 FETBERMERE

SCHR[TTII DTN R A2 70 8 P b iff 1] 280 25 T D PR P 8 00 e R 3 R o 0, 7 ¥k 2 — Tl A 5 7 1 S ol
Pl AT 9, b b ] 110 T e 2k /N 0 5 SR ORT . HEAR AL DT R R FH B LRI 43 1R AT o AL (R DU R F R
75 N HEE, TR I g 2% 5 S 1) 3 A 3503 A 2 AR V.

JLF Random-Worlds [ Indifference Ji U, 18 P&l 75 2 it Bl 1), 75 2810 1140 % 45 S Bl PO ARE %6 — S50 (B0 25 DR T R M %6
4076 V] e O L O R A MR 2 o A A G S B AR e B i 26 8 Rt A R (D)~ A X B Ko B, R 7R s v, Y
HI A H L E; R VA RV, Z B I H VR R R v AT R H ] 4 .

D Huy BTV RS F T

2FE

AT W

2)  Huy BT AFEEE A VLY AN E TR
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A(u,v) = 5 2
[ViIx|V,]
3)  Huy & TAHE TN
A,v)=0 3)

o A 1 P SO0 0 R R D ] ) 908 2 R ] ) 22 S v S T At R 22, T S R 2 /N 15 30 £ 1) G
P T 2 A S A (4P,
] o
RE(AIA)=|V|2 22 AG )= AG, )| 4
i=1 j=1
T JUY B A0 R Y 1 R A T VA 0 1 L 0 R ] 25 R T i BT A A (LA R T AN R AR R
ISR AR ARG TB( A ), RENE AT O 45 AR I B0 ] E T 75 2GR E P 1 £ B e e R
wAMES R EH

&
fiE

1 2 3 4 5 1 2 3 4 5
110 1 1 0 0 110 1 1 173 1/3
210 0 1 1 1 211 0 1 173 1/3
311 1 0 0 O 3 |1 1 0 1/3 173
410 1 0 0 1 4 173 173 13 0 1
510 1 0 1 0 5 (173 173 13 1 0
@ (b) (@) MM ABBHIME  (c) ()M T3 A S

Fig.4 Example of graph aggregation based on probability
B4 JE T i R AR 25 1

222 FFmORE S E R A

S-Nodel""H& i 7 Web 1P J2 38 7 75 2, 102 B bl 0 A0 AR S 200 1, e AT 43 i g 1) JER J2 6 1 1 A 1) 1) 4
Fag L T2 P R 8 PR ) D 40 2 A v T, S AT 82 0 4 — B30 AE Web B Fh A2 B Ay K SH 1) 1) T00 1 R SR I e 63
41,38 A R i URL BTGRP 320 SR i 70 41 B 3L T K-Means 25882807 vERE— 20 IR 4, . 2 AN AE 7> 24.S-Node
MR B 4 N4, 7 i 2 A5 B (supernode graph). i &1 A 0C 3 Kl (intranode  graph). H s (A A7 75 (18 1
K (positive superedge graph). & s [H] AN A77E 1 48 1 6l (negative superedge graph). A 4f% A7 7 ¥ 8 1 FUAS A7 7E ) 8
B E AR R R A B D AN S-Node HH B 20 B AL 12 07 1 A7 A0 SRR 1) il f0 8 P v 1) B A0 R 6 R P R
TF1) ) % SR AN A7 A — 4 320 10 4 8 i), £ ) S 0 1, T 4 BT PR P JRLAT 15 R o 17 TR,

SCHR[18]%) S-Node HEAT Btk sk MDL i I ) 5 78 2, A5 L AE 5 IR PR A% B0 A ) St e 000, 55 QIR 1) 200 £
TEAE corrections HEA 1, LRIE T {5 5 10 58 Bk 3L oy 25368 0 3580 0, 5 VA 48 82 43 20 W) 1) BT A T B 4 S B 4 40 b

BUERHR Web B (045 I 4, {H 3L T MDL [ &1 SR 4R J5 35 AN AT BLREAT Jo 8 s 451 AR SCVFAT 53 4 A8 5 B 2 T+
3 PTR80S K I A 5 4 ) SCEE K
FLT MDL (1B SR T7 i, A RS B8 A9 MDL Ji W35 RS B o8 O B b 10 2 5(5) . A (6.
TEHRIRI s (EH I KM TG G, 52 s (E/NT55T 0 k.
s(uv)=(c,te—cen)(ente,) (%)
Cu= N {77 | = Ay 1| Al (6)
For s(u)R7s B IR TR 3 ey, 70 R TR w,v,w I FRAE, A, RO ux Z TR SEBRAFAERIL B &,
17, 7R ux Z BT A A8 & 5 Jios.
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QAQ & *
0‘9

(a) (b) (©)

corrections:
+(1,3) +(4,5)

5(1,3)=5(4,5)=(4-2)/4=0.5 5(1,3,4,5)=0.25

Fig.5 Example of graph aggregation based on MDL
Bl5 2T MDL )5 4207 254

FLT MDL () B SR J7 120 W (4 corrections i 415 f 25 18] T FE UK, JLT- o5 BT A V8 FE R 80%, AT B X1 X AN HEAT
PR 4575 24 00, e A B8 PO A AR B 5 O 9 00, 28 5 ST o 55 0 T s 408 s T A 5 PR T
XA s AR AT L AN B T B SR A5 R B T I Pk T S DL R A5 LA A L
2.3 ETEMMEMMERE
23.1  HETRBER (entropy) I I 5B

SCRRCT3DA A JE V8 (1 99 6 0 07 i i 1k / 48 ) (15 5, O DL O 1t s 47 T A s 1 K S P £ B A ik
AR EEAE B e 6 PR

Node Male Female
1 1 0
M 2 1 0
3 0 1
4 1 0
S0 5 0 1

LTI R T Bk
Entropy(S1)=—0.66x10g0.66—0.3310g0.33=0.9
Entropy(S,)=—0.510g0.5-0.510g0.5=1

Fig.6 Example of graph aggregation based on entropy
Bl6 I T4 1 I SRS T VA4

TR T or AR TR ILORAE 1 PR AT Q882 20 A1 it — E0vk, ify FLSEBE T 20 2 ke TIL AR TSGR
SRR B BCE S k& b TR R E T B e AN G A A L AE — Bk 21 A R A L B
T A IR BRI BE TR AR R A B2 pR L R(P) s i K (7).

R(P)= z | S; | x WeightedEntropy(S;) 7

S;eP
R AUE AR (1-2), A 5E S PER S5 R 75 R R RE R T I Lo il 2 3K(8) A9 I3 21 kL S; 73 %
RIFAUE N A8 P T @y MBI A (1-2) R FCA B 5 45 2 R 095 42

WeightedEntropy(S,) = ﬂzl:H(p(af =1))+1- l)Zk:H(p(b}” =1)) ()
j=1 j=1
d 1
H(p(x)=-2 2 p(x)log, p(x,) ©)
i=1x;=0

BT R 1) Vel SRR SIEIL T Ak A AR AL, — Bk 0 T A I PR B BT %05 VR RE NS A RO R
AN R A SR AR CTF AR 55 o P 0 5 g F AR AU, 5 2 P B s S, ELANBE A 3l 1 T AT S K B
SCHR[30THE I 70 2H b v TR TIL A O/ 5% 70 4L 10 Jeg P DA SR I J3E — 850, T 2 T M0 5 140 ) i A (1 e
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PEMES S 2R (Ve 78 o R S P A Y R 1 5T R B Quiality (G ) A1 N 23 X0 s
. Diversity(G,)
Quality(Gy) = Coverage(G,) x Conciseness(G,) x Utility(G)

F T Jaccard FHALLEE, F) | LSH(locality sensitive hashing) ! 4> $7 A, 4 [7] — 20 Py T00 s 0 g M G2 R ARARL, OF 1%
I (0] S22 2 22 O(|VIlog|VI+E). SEHL T 22 A AT 5 11k, 2 106 J82 15 R I — 2L, 1 1] K-Means $TEHE— 20 70 4,
SIS HR — Bk W AL 7 o A SR AR R A SR B BRI U S R AN B SRR R R AR 4 RhR
PEAE TR —f5 00N A REAR S A
232 FETZREMERE

SCHR[2714 H 1) SNAP S92 Hy 7 328 5 Ja8 1H R DR 1B S8 2R, G ) v 2% 73 A B OR6 A2  ELb E TF0 T S B )
PRI 2 73 4 — B0 AR o T S B B 0 35 AN 2 DR IEC, 5 BULBOR T AN i e 82 i gk 599% k-SNAP,i% 7
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Table 2 Collection of graph aggregation and summarization (continued)
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