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RN REMBEMR—TERNS, XTMEFMEEEEIEE Nebula Graph [2]9H,
#t X £l 99——Girvan-Newman &%
HAMER NetworkX [3] BRI R LB EE Girvan-Newman EAKANRBIM BRI DX,
AFHR TMEXEME XL Girvan-Newman fi#F:

MEEF, ERRNEZZBNBDAIUEEN —THEX, BMEXARTRZEERNEBNER, ™
AR THXEERNRAFR . AXRIAMEHFLENSEFMESN—T T XATE.

Girvan-Newman E/EEI B —METFNMHNHXEIE L, EEABEZREDNEHF O (edge
betweenness) MARZEI/NIIREABTHBNE D MM EPRZFEFEZINEDBAS X, Flt,
Girvan-Newman 855 E 2 —M o RFGIA.

Girvan-Newman EiAHEARFRZAT: (1) TENEFMAFLEANE;  (2) HEADNBESE
BHBEMNEDRBE; (3) BEELSR 2, HASTTREN—TRIUNEXALE, BIMEFRE
WEE,

SRS, THRSIRT.

1. {£F3 Girvan-Newman &i&¥ 9%t X, NetworkX REIABIIT

comp = networkx.algorithms.community.girvan_newman(G)

k =

limited = itertools.takewhile(lambda c: len(c) <= k, comp)
communities = list(limited) [-1]

2. HEHFETLARIN— community B, ZBMHEICRZRFAENTEXES

community _dict = {}
community_num =
for community in communities:
for character in community:
community_dict[character] = community_num
community_num +=
nx.set_node_attributes(G, community_dict, 'community')

TRER

Betweenness Centrality &%

TEHRMMRAZRTTRAMNTR ENENAEHR KD, BI1ER NetworkX B Betweenness Centrality &
FERREDRANE TR EARNENAEERNAN,

BN TENEEMTLUET TS0 (Centrality) K2, EARARMNKZPEERBTAE
IOV E SXORIBAR NS T RIIEE M, Betweenness Centrality iRIEE SV REREETIZT A,
FHE— T RNEEMY,

1. HEST T RN HROMERE
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https://github.com/vesoft-inc/nebula
https://zh.wikipedia.org/wiki/%E4%BB%8B%E6%95%B0%E4%B8%AD%E5%BF%83%E6%80%A7

M F73iE3% . md 9/8/2020

betweenness_dict = nx.betweenness_centrality(G) # Run betweenness
centrality

2. NEHRET RBERIN—1 betweenness &%

nx.set_node_attributes(G, betweenness_dict, 'betweenness')

pUliNp s
WEEAE RN ERMERIRE .

B FERGE, IE, BT REE name. community, betweenness = 1M @M, BMRE—TIE
weight B4,

THEER—F:

import matplotlib.pyplot as plt
color = 0
color_map = ['red', 'blue', 'yellow', 'purple', 'black', 'green', 'pink']
for community in communities:

nx.draw(G, pos = nx.spring_layout(G, iterations=200), nodelist =
community, node_size = 100, node_color = color_mapl[color])

color += 1
plt.savefig('./game.png')

emmm, §RH..
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B NetworkX AE B AV MAINGE, (B Gephi [4] IR EFM AL RREL,
AR T B Gephi

I7ENE LAY NetworkX (B S H 9 game.gephi X1, HS A Gephi,

nx.write_gexf(G, 'game.gexf')
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se. "]
A 8 o mm | OFntA| @z MereEs | aaeTee | L st B ESTE - ot :
Id Label Interval betweenness
-4364237027732478972 Arya-Stark 4 0.017495 0
-4973959390558533367 Gendry 0 0.0 0
-7025436182975816947 Hallis-Mollen 5 0.0 0
8249703968876499989 Raymun-Darry 0 0.0 0
-9085767779232784107 Hobb 3 0.0 1
7505218728385384214 Randyll-Tarly 3 0.0 1
5114251854412197144 Viserys-Targaryen 7 0.002858 2
-2958304360028784612 Jonos-Bracken 2 0.0 3
-4359919586974142177 Lancel-Lannister 0 0.0 0
7195357273749773604 Robb-Stark 5 0.072984 0
1075531505424338989 Marg-Piper 4 0.006237 0
-3670573862518875597 Addam-Marbrand 2 0.0 0
3931316780000927284 Robert-Arryn 2 0.0 0
482603504180653879 irri 7 0.000096 2
7181995877190281794 Jommo 7 0.0 2
1787258805162148944 Eddard-Stark 0 0.269604 0
-558158798715221422 Danwell-Frey 1 0.021389 4
-2434779847791595692 Mordane 4 0.001056 0
8409318129262644314 Clydas 3 0.0 1
~1738391870688186527 Karyl-Vance 2 0.010753 5
6902668443292429674 Haggo 7 0.000068 2
95861621849685359 Mya-Stone 2 0.0 0
2025059960255100299 Porther 0 0.0 0
-1967336888960310122 Colemon ) 0.0 0
5894253429758865049 lyn-Payne 4 0.00032 0
-1356662602606843742 Pycelle ] 0.000321 0
382702656484230079 Gared 6 0.004328 1
1306559795724859089 Jarah-Mormont 7 0.012611 2
-96410199981447977 Cayn 0 0.000022 0
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Force Atlas
i > BT
v Force Atlas
R 0.1
7582 500.0
5|58 10.0
RAMEE 10.0
BaIfREINEE
B ERE 80.0
B ehid ESURM 0.2
g 30.0
5| 5% B
BRTIEE
RE 1.0
Force Atlas ?

2. [RIDFHZE T XM EE EFARENEE:

FESM -5 & - & -Partition FA3%4% community (XE#) community Fi2EATNIZ AEDT SR KEER
)
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M 3 =
TR B @ © A T

4i—#  Partition Ranking

~ community
0 (66.84%)

H 1 (13.9%)

H > (11.76%)

M s (3.21%)

o 3 (1.6%)

. 6 (1.6%)

5 AER:

@ R

3 RETRETREIMENABHRIR/:

FEFMIL -3 =2 -K/)\-Ranking FRi%$E betweenness (iX 2R betweenness AN RE 2RI
betweenness E %)
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RINER, —RRDBRMEREE LS © S5 STUERNNLOANES.,

KEETENBUEER NetworkX, FHi@id Gephi ATt ETR. TREENBUEET NetworkX 18] B £11E
[EE Nebula Graph FAEKIE

EBRIBATUBES],
Wi AXBIME [6] R
=

ELE—RE71%, BT NetworkX 1 Gephi BiR T <X WM >FHAN KRR, EART, BITEETRW
A&7 NetworkX /5[] Bl 28 #E FE Nebula Graph,

NetworkX
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https://github.com/vesoft-inc/nebula
https://nebula-graph.com.cn/posts/game-of-thrones-relationship-networkx-gephi-nebula-graph/
https://github.com/vesoft-inc/nebula
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NetworkX [8] —1"H Python IEEAANEICSERXANEEETR, AETAEZHNBESERANESNE
&, ANAEMHRITERNERESH. HEEREIRE, IEFE, BRFA.

£ NetworkX 7, EIZHIIR. BHNENEEHANEELEN . IREXTEE, D2HERITTIRE—RE
B, REMIPTTRZENXR. R MAEESHNREGE, UFHEESHER.

NetworkX sz 5 4 FhEBUAY[E]

e Graph: TtaE

e DiGraph: @&

e MultiGraph: ZE X [aE
e MultiDiGraph: ZEH G E

£ NetworkX I —FcmE:

import networkx as nx
G = nx.Graph()

ANANTTAR -

G.add_node(1)
G.add_nodes_from([2,3,4])
G.add_node(2,name="'Tom',age=23)

AANIA:

G.add_edge(2,3)
G.add_edges_from([(1,2),(1,3)])
g.add_edge(1, 2, start_year= , end_year= )

EL—RBXE (—) %, BIBEAERT NetworkX B9 Girvan-Newman #t X &I E %,

B %3 & Nebula Graph

NetworkX 18 B {ER AR X HEALIER, XEFSHNEMRONRIRT A0, BUREMNELREZRER
H—HBIMELROT RELNFEFigNHESINT EENWERFINEMN (Fig.2)—BREMEFFFS
HHENHEOTMBELER, REFETZECIRAIMGAAME—TEEESD, FHE AT USSR ERMESEES
MBFEFEEEM O . A%EMA Nebula Graph [91E R Z i B IR BEIEIEE.
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Fig. 2

Nebula Graph 12£ T ffH 75 o SKIRENE 4544 -

1. /RE—1TEWEY, NR—TFE;
2. ERHEKERFME, AR TTENEE,

B-MAAEBSE—TANENEMNEHEIFEANTRNERZMEREARGESFTRNETTR/RINAL. £
MERXNEEETZENSH, XBEEEDTEMBANZEHT LEEARRR, dBEH—SINNEBRE—
M7V ERE AR DT

24758 Nebula Graph FM3REXNE &5 G, THEREZE Nebula Graph #J Python & imES, nebula-
python/nebula/ngStorage/StorageClient.py 5 nebula-python/nebula/ngMeta/MetaClient.py it 2 KB FE3
B AP, EEERER. B, ER—#HEMESE—RIIFENEO,

TEAMEORTMBEREEBMENR . BEIE:
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def scan_vertex(self, space, return_cols, all_cols, limit, start_time,
end_time)

def scan_edge(self, space, return_cols, all_cols, limit, start_time,
end_time)

1. ¥IaL— 1PN EPuE, F1—1 scan_edge_processor, scan_edge_processor FB 33T iE H AN 2R #1T
#Hg

meta_client = MetaClient([('192.168.8.16"', 45500)1)
meta_client.connect()

storage_client = StorageClient(meta_client)
scan_edge_processor = ScanEdgeProcessor(meta_client)

2. #1181 scan_edge OB IS

space_name = 'nba' # EEEWWIEIZT ERZFR

return_cols = {} # ERE/NYE (FR) KEEM4S!

return_cols['serve'] = ['start_year', 'end_year']

return_cols['follow'] = ['degree']

allCols = False # REREIFMERMSI, HiZEHN False Y, {iR[EIFE returnCols Ei5
ERREMT, HA True K, REIFFERLET

limit = 100 # RZREINHBIERE

start_time = 0

end_time = sys.maxsize

3. A scan_part_edge %0, Zi&ORIRE— scan_edge_response SJRAJE 23 :

scan_edge_response_iterator = storage_client.scan_edge(space_name,
return_cols, all_cols, limit, start_time, end_time)

4. RETIRENZE 23 FT1B MR scan_edge_response X RARIENIE, EEIZENSSFREEIE:

while scan_edge_response_iterator.has_next():
scan_edge_response = scan_edge_response_iterator.next()
if scan_edge_response is None:
print("Error occurs while scaning edge")
break
process_edge(space, scan_edge_response)

HA, process_edge & B E X A— MM RIE HSRIDEIRAIREL, R ENA] BAST{E A scan_edge_processor X}
scan_edge_response VERIEHITRRD, MRIDEREIRRTAEIZITENLSR, thrlif—LEReatiE, SIEt
FA, bl 3§ XLEBIEENITEMESE NetworkX &,
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5. bIREE, AEXBEHATEELRAFTELERARINZ NetworkX FREYEIG £ :

def process_edge(space, scan_edge_response):
result = scan_edge_processor.process(space, scan_edge_response)
# Get the corresponding rows by edge_name
for edge_name, edge_rows in result.rows.items():
for row in edge_rows:
srcIld = row.default_properties[0].get_value()
dstId = row.default_properties[2].get_value()
print('sd —> %d' % (srcId, dstId))
props = {}
for prop in row.properties:
prop_name = prop.get_name()
prop_value = prop.get_value()
props [prop_name] = prop_value
G.add_edges_from([(srcId, dstId, props)]) # #MNiNZ| Networkx
HIEIG

EERIT R SR 75 /A L ERYRAZ R,

tegh, FFDHRA—LEEITEAELR 10158, Nebula Graph FIR{E TRIESD F (partition) H & ithitt £1RENTF
fERINEE, XERELZENXERER,

7£ NetworkX i {TE o7

LIAVEERA SN EIR AR B R RIZIEN NetworkX [5, FA1ERT A M—LEERHNE S HANETE:
1. oA
nx.draw(G, with_labels=True, font_weight='bold")
import matplotlib.pyplot as plt

plt.show()
plt.savefig('./test.png"')

L2 h SRRV E -
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2. TENE E AR R R AN

print('nodes: ', list(G.nodes))
print('edges: ', list(G.edges))

] NES

nodes: [109, 119, 129, 139, 149, 209, 219, 229, 108, 118, 128, 138, 148,
208, 218, 228, 107, 117, 127, 137, 147, 207, 217, 227, 106, 116, 126, 136
146, 206, 216, 226, 101, 111, 121, 131, 141, 201, 211, 221, 100, 110, 120
130, 140, 150, 200, 210, 220, 102, 112, 122, 132, 142, 202, 212, 222, 103
113, 123, 133, 143, 203, 213, 223, 104, 114, 124, 134, 144, 204, 214, 224
105, 115, 125, 135, 145, 205, 215, 225]

edges: [(109, 100), (109, 125), (109, 204), (109, 219), (109, 222), (119
200), (119, 205), (119, 113), (129, 116), (129, 121), (129, 128), (129,
216), (129, 221), (129, 229), (129, 137), (139, 138), (139, 212), (139,
218), (149, 130), (149, 219), (209, 123), (219, 130), (219, 112), (219,
104), (229, 147), (229, 116), (229, 141), (229, 144), (108, 100), (108,
101), (108, 204), (108, 206), (108, 214), (108, 215), (1@8, 222), (118,
120), (118, 131), (118, 205), (118, 113), (128, 116), (128, 121), (128,
201), (128, 202), (128, 205), (128, 223), (138, 115), (138, 204), (138,
210), (138, 212), (138, 221), (138, 225), (148, 127), (148, 136), (148,

16/19
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137), (148, 214), (148, 223), (148, 227), (148, 213), (208, 127), (208,
103), (208, 104), (208, 124), (218, 127), (218, 110), (218, 103), (218,
104), (218, 114), (218, 105), (228, 146), (228, 145), (107, 100), (107,
204), (107, 217), (107, 224), (117, 200), (117, 136), (117, 142), (127,
114), (127, 212), (127, 213), (127, 214), (127, 222), (127, 226), (127,
227), (137, 136), (137, 213), (137, 150), (147, 136), (147, 214), (147,
223), (207, 121), (207, 140), (207, 122), (207, 134), (217, 126), (217,
141), (217, 124), (217, 144), (106, 204), (106, 212), (106, 113), (116,
141), (116, 126), (116, 210), (116, 216), (116, 121), (116, 113), (116,
105), (126, 216), (136, 210), (136, 213), (136, 214), (146, 202), (146,
210), (146, 215), (146, 222), (146, 226), (206, 123), (216, 144), (216,
105), (226, 140), (226, 112), (226, 114), (226, 144), (101, 100), (101,
102), (101, 125), (101, 204), (101, 215), (101, 113), (101, 104), (111,
200), (111, 204), (111, 215), (111, 220), (121, 202), (121, 215), (121,
113), (121, 134), (131, 205), (131, 220), (141, 124), (141, 205), (141,
225), (201, 145), (211, 124), (221, 104), (221, 124), (100, 125), (100,
204), (100, 102), (100, 113), (100, 104), (100, 144), (100, 105), (110,
204), (110, 220), (120, 150), (120, 202), (120, 205), (120, 113), (140,
114), (140, 214), (140, 224), (150, 143), (150, 213), (200, 142), (200,
104), (200, 145), (210, 124), (210, 144), (210, 115), (210, 145), (102,
203), (102, 204), (102, 103), (102, 135), (112, 204), (122, 213), (122,
223), (132, 225), (202, 133), (202, 114), (212, 103), (222, 104), (103,
204), (103, 114), (113, 104), (113, 105), (113, 125), (113, 204), (133,
114), (133, 144), (143, 213), (143, 223), (203, 135), (213, 124), (213,
145), (104, 105), (104, 204), (104, 215), (114, 115), (114, 204), (134,
224), (144, 145), (144, 214), (204, 105), (204, 125)]

3. BRH, AMHTERTRZENRERZ:

pl = nx.shortest_path(G, source=114, target=211)
print('Tinsm 114 BNA 211 B9&ERKRIZ: ', pl)

HHAYLER:

s 114 B=R 211 MsERE:  [114, 127, 208, 124, 211]

4. it EEPRES DS/ PageRank B, REZBMFMMA:

print(nx.pagerank(G))

] NES
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{109: 0.011507076520104863, 119: 0.007835838669313514, 129:
0.015304593799331218, 139: 0.007772926737873626, 149:
0.0073896601012629825, 209: 0.0065558926178649985, 219:
0.014100908598251508, 229: 0.011454115940170253, 108: 0.01645334474680034,
118: 0.01010598371500564, 128: 0.01594717876199238, 138:
0.01671097227127263, 148: 0.015898676579503977, 208: 0.009437234075904938,
218: 0.0153795416919104, 228: 0.005900393773635255, 107:
0.009745182763645681, 117: 0.008716335675518244, 127:
0.021565565312365507, 137: 0.011642680498867146, 147:
0.009721031073465738, 207: 0.01040504770909835, 217: 0.012054472529765329,
227: 0.005615576255373405, 106: 0.007371191843767635, 116:
0.020955704443679106, 126: 0.007589432032220849, 136:

.015987209357117116, 146: 0.013922108926721374, 206:

.008554794629575304, 216: 0.011219193251536395, 226:

.013613173390725904, 101: 0.016680863106330837, 111:

.010121524312495604, 121: 0.017545503989576015, 131:

.008531567756846938, 141: 0.014598319866130227, 201:
.0058643663430632525, 211: 0.003936285336338021, 221:
.009587911774927793, 100: 0.02243017302167168, 110: 0.007928429795381916,
120: 0.011875669801396205, 130: 0.0073896601012629825, 140:
0.01205992633948699, 150: 0.010045605782606326, 200: 0.015289870550944322,
210: 0.017716629501785937, 220: 0.008666577509181518, 102:
0.014865431161046641, 112: 0.007931095811770324, 122:
0.008087439927630492, 132: 0.004659566123187912, 142:
0.006487446038191551, 202: 0.013579313206377282, 212: 0.01190888044566142,
222: 0.011376739416933006, 103: 0.013438110749144392, 113:
0.02458154500563397, 123: 0.01104978432213578, 133: 0.00743370900670294,
143: 0.008011123394996112, 203: 0.006883198710237787, 213:
0.020392557117890422, 223: 0.012345866520333572, 104:
0.024902235588979776, 114: 0.019369722463816744, 124:
0.017165705442951484, 134: 0.008284361176173354, 144:
0.019363506469972095, 204: 0.03507634139024834, 214: 0.015500649025348538,
224: 0.008320315540621754, 105: 0.01439975542831122, 115:
0.007592722237637133, 125: 0.010808523955754608, 135:
0.006883198710237788, 145: 0.014654713389044883, 205:
0.014660118545887803, 215: 0.01337467974572934, 225: 0.009909720748343093}

(SIS IS BN SN CR S)
(SENSIN SIS RS

tegh, el AR E—REP—1¥, #EAGephi MRS EFHETINAIER.
ARSI [12].

Reference

[1] https://www.kaggle.com/mmmarchetti/game-of-thrones-dataset

[2] https://github.com/vesoft-inc/nebula

[3] https://networkx.github.io/

[4] https://gephi.org/

[5] https://github.com/jievince/nx2gephi
18/19


https://www.kaggle.com/mmmarchetti/game-of-thrones-dataset
https://github.com/vesoft-inc/nebula
https://networkx.github.io/
https://gephi.org/
https://github.com/jievince/nx2gephi

B md 9/8/2020
[6] https://www.lyonwj.com/2016/06/26/graph-of-thrones-neo4j-social-network-analysis/
[7] https://nebula-graph.com.cn/posts/game-of-thrones-relationship-networkx-gephi-nebula-graph/
[8] https://networkx.github.io/
[9] https://github.com/vesoft-inc/nebula
[10] https://spark.apache.org/graphx/
[11] https://gephi.org/

[12] https://github.com/vesoft-inc/nebula-python/pull/31

19/19


https://www.lyonwj.com/2016/06/26/graph-of-thrones-neo4j-social-network-analysis/
https://nebula-graph.com.cn/posts/game-of-thrones-relationship-networkx-gephi-nebula-graph/
https://networkx.github.io/
https://github.com/vesoft-inc/nebula
https://spark.apache.org/graphx/
https://gephi.org/
https://github.com/vesoft-inc/nebula-python/pull/31

