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Abstract; The knowledge system of Traditional Chinese Medicine( TCM ) is rich in contents,diverse in types and complex in
relationships. Knowledge Graph(KG) ,as an important tool for knowledge discovery, carries a large amount of information while
preserving the relationship among the information and can effectively describe and mine the tacit knowledge in TCM. KG has been
developing rapidly since its introduction to the field of TCM ,and it has been applied in the mining of the experience of famous and
old TCM practitioners , prescription regularity analysis, intelligent Q&A and many other aspects. However, the current data mining
method of KG is relatively single , mainly focusing on query retrieval , which restricts the discovery of tacit knowledge in TCM. In
this paper, based on the KG of traditional Chinese medicine treatment for coronary heart disease constructed from literature , it test-
ed and analyzed the algorithms commonly used in KG,such as centrality ,community detection, similarity , pathfinding and so on to
find the algorithms suitable for data mining in TCM and to provide assistance for the discovery of tacit knowledge in the KG in the
field of TCM.
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SC, AR AN HEARHEST L )5 , 4 346 F SCHk
1.2 iR Wigt g Edde st 3@ R AR 1 APLEp R 2=
RIBRTERGE” %) 346 F SCIRIEATRRTE , 22 hRTE A9 SRRy
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R IA H: (Community detection ) | AR B Bk ( Similarity ) F1 3%
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A, e an 5 7 25 FIRE IR A . E 5 (Relationships ) S5 51 5 75
S IA R ER , Fean s ) — a8 — hgh, s e 1 R s
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Google P Vi 25 FH e 14 I 190 TORH OGP A Ei B (9 30025, 45 | 30
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AEWZ 40 XFFIHE 3512 1T Triangle Count Al LCC $53% , 735
FHE BT LAY Triangle Count A1 LCC £5 5, IR A5 ALHT S /Y
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FHEATT SO AR LR , T FIAIL g2 20 v P A B 8 2 1y v ok
THAARLBERS 43, AT LA ok & I o 1 24 R IR v e 4 —
FIBFUEIR AR, , B 2y - h 22055

T ARARLRE B0k AT A, 43 912 19 AR (LS (Node
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Similarity FR T 80T 4 BT A X — 20 ST LA, 2R
WA S 2 A R T 8, A E AT, Node simi-
larity ARG R 78 R % (Jaccard ) 3% 5 B 52 %8 ( Overlap ) ¥¥Ali
T RARANE o Jaccard & SCHPIASE G A FI BB A PIA 4R
BIACEEBR LA AN 45 & 1 1 52 B0 g 2 R 75 R 4, Overlap &5
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KNN 5 E T 5 s X B g, IR AR 5 H kA
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1 i R SRR 570 SRS FERE AL 0.992  HEIEER 6076 ERFBKMFEREL  49.35 ERIBKIEHEREL  9.47
2 R ER AR 506 AEEHOLURE 0.069  IMFFZI% 1603 R ELL SR 23.89  RERLLAUR 3.93
3 LVEF 300 RERLLSIR 0.062  HFELIEISE 1488 L4 19.26  LER 2.92
4 AR SR 235 LS 0.055  LHEHEHR 1437 ARE PR OS8R 9.52 DHEEH 1.90
5 s 196 2AdtoUAEst 0.049  MmiEshfiEdEhs 927 L JIEEE 7.66  AFEMEDER 1.67
6 Mape) 185 D f1%En 0.038  AAFEFHIR 923 PCIAJE 6.50 PCIARJG 1.59
7 OF 180  PCIAJG 0.030 AR 710 L 3.27 DR 0.96
8 HEOSEREE 177 JREEEEY 0.006 JREHHV-E 666 DERE 3.23 £k 0.90
9 OEUREAERE 171 BRG 0.005 PCIARJE 634 JHREERG 2.35  IMNZERG 0.80
10 TC 160 FIBK 0.005 S MSIE 614 ML 1.93  FARRERG 0.70

14 : LVEF. Left ventricular ejection fraction , 7% §1fil 43 ; PCL. Percutaneous coronary intervention , 22 iz AR ) ik /> AA: ; TC. Total cholesterol , i IH [FI [ ,
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K7 /R 3h ( Pearson) | Jaccard il Overlap, Euclidean 318 %7 i 5  Pearson  fEP AT KNN A
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3R 5 AT s AN R T BAR AT s B AR T4,
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shortest path,SSSP) fl A B f: i %1% (A" Shortest path, A" ),
#8 Node Similarity 53 45 1

Bk T FR T2 K2 HIRE

Jaccard i IMUFHIE UEfE AU MR BEIE T 1
SRR RS AN RS A 1
MAERERHE gy BEIER VKA 0.96
SO R RS SiEhikpEb PIBEGHT  0.96
ofF PRGN TR KA 0.95

Overlap  MFFERG 4 PRUIE TIEAG: 1
LK i SH 1 BH 2% 1F JIEf 1
LR i A ILARIE TIEAG: 1
F1# R Tz R VKA 0.97
R LD Vi Ry 0.95

Shortest path 3|55 — % 7 & Z (7] Y fe 6 42, 7T AR
S k2 [l A B D R, R DL B R T A5 2 R 1) %
WL, Shortest path B 5EA A IR T S B 5 K HEEE T
SRR ES R Sl B Bl i A BN S R S BT R — IR,
B4 B, SR B IE B B/ N AR R E, H R F Ik
HAZR 17 81k . SSSP 5 Shortest path AL, #1535 AR 7 55 21 [&]
FROHAAS Y R S B AR, 2 R A DL A U1 R B At A5
SR EAR AR, AR ILS . A & 7E Shortest path FE Al |-
AT T Bt e e o % A T, 3 a2 3K B AR A
Tl g a2, LR A RS R (R, WA S
BRI E P R A B AR A, BT RE kAT S PR A I AR, T2
FERRWER . IR R LR R L 10, X iR % 35 17
Shortest path, 7357~ 5 Fpilfa RIS, W& 11, XF A& %
AT SSSP 0k, IANFRE O B AR T A, 2 BT T3 R B AR
TE 123 4BEEN S k12,
3 it

FIPR B AR S AR A SRR, BB PR Al R R (12
PS4 B ST 1) 1) 56 R R AE , TE RIS | R A7 it 45 2 B
R 254U R R N R B TR SRR MBS R A
P T B AR R R P E AR R 2 L R EiE A
)t AR AR P 51 A2 T Hp S 25 4008, A5 2012 0 .
Fit o v 5 24 N T8 8 R B 43 B S B X S ) A T  J
T A R 7 2 E . B AR I B A I 2 4k R
TG, R RS A A A G S AR E A e 3% (R
X R BRA U A Jy T AT 5% R AR SR P A 1 T, R RETE A

SR R PR I P B AT VR A IR 72 Neod 1y
d R AT AL TR B B R T 2 A T Y P K
FEHR T, Hen e P R B (H R ik SRR 12 0
ARAE P R 259U B N o AN, Neodj S {36 1) 151 B dle 42 iy
5, T [6] B U B il E AL A AT R R 25 U
JEFH X I BB T5 e A FH T R 2 R R 4T SR AT AE BE
) PRI, e SR B 2 i 7 ik 5 LA S P B 25 U, Rl %
TR AT TR, WA R AR 18 T B 2 R L
S o A SCE IS X Neodj 28 10 4 F B ¥ 3
LT G, A TP B2 253677 56009 SCHR AR [ 3% v #2472
B, VARG 7 v R 25 B2 A i 38 OF IR LN 251
Sy R 2 BRARA K S AR BTk

SRR P v A A TR 5 56 2R 3 4, PP AL A A
e B P ELEPEI , R R SR e ie s A REVE il i A B
AT EAE A REA DU B P A B D PR R 32
R T 55 A A AT R R A 277 A 2, STy
ST B PE B Ao AL, GDS 23t 1 22 B b O PR PR Al
R, AT LU s 22 TR AT AR, s 1 e A P v o ) TR
SFZATT WAL R EENE A FA 10 B 2 AR AT
BT SRR L. WRIERHIEARFE , DC Ok b f e o
S5, R BRI Y AT 7 PR P L A Y R R SR O, EC
PROAR =MD, R 1 W7 55735 5 14 9 O, 3 il ok HLA 408
W RE IR R EE SR BT Y AR EE 2. PR AT AR £ EC &
FERARBEA 1) D, AR 2 PROUBICRE 1 IRJRE Y %01 S FE B
(5N o BC B 4 A Y30 22 R AR RE I g, BN 1 o B
LT RE AR I RO 2 BC EAUB R . O PR SR
KA PR A AR R KRB, i 5 EC (945 R0 1R o
PR AR EC =3 145 ta# DC BC A A, [F]if, DC 1 BC #
HZ WA . Z5 b, 7 A B 25 R O P A
o, AT RLKE DC AR Ay e il 1) 3, W0 28 1 i T B v i
2Pk, PRIAR Al EC 3 R LA, vl LIE D DC #EB 1%
LR T R E B AR e LA E 3 AR AR R
UL R e e AR WA S T . BC AT
SAEERIEYEZ PR BB, NS DL E 4 FEE X R E,
ZRRIRAR B A1 AR R B 219 45

GDS &4t 7 Z Rtk A BE i, Horh TC R LCC R DAY
R P 0 B P A SR 2R B gy £ PR A A SR 26 A

229 K - Nearest neighbors 2.9 45 5%

" Wl a2 W3 a4 WS
ik e AA TR ACEI ADP Jii| 2= AF AIP

Euclidean Rip: 1 G ks PAF S BAPIHEIE SEPIE
AR 1 1 1 1 1

Cosine R TR LWEEG B PR A5E e
AHRLRE 1 1 1 1 1

Pearson s AR SR P4 =25 SO FIK PR L5IE VB LS 7
AR 1 1 1 1 1

Jaccard T MAZFEbR AN BifFARAR PR TLE5IE R R BELIIE
AAARLEE 1 1 1 1 1

Overlap TR Mb CGRP CCS LB IR SR IE RS ey
AELEE 1 1 1 1 1

7 : AA. Arachidonic ccid, f642 DU TR ; ACEL Angiotensin converting enzyme inhibitors, [l 45 57K 28 ¥4 {L B 40157 ; ADP. Adenosine diphosphate , Jif 1
W52 ; AF. Angina frequency , /[>Z9f K VEIB L ; AIP. Plasma atherogenic index , Ifil 2% 33 ik fifi{k.35 %5 ; CCS. Canadian Cardiovascular Society , JJlI 5 K0 il
& 225 ; CGRP. Calcitonin gene - related peptide , 545 Z JE K AH K ; Mb. Myoglobin, JJLZT 2K | ; PAF. Platelet activating factor, Ifil /MG AL T~
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F 10 HARERFERHE FE#E . WCC LPA F Louvain WU & MR 35 17 55 A AHBLEE & BRI

5 Bk fHik it FOR R L IAT, DR AR R IR 450 T B i pL . WCC BUARFR
I Shortest path R 2 i 5 IR (E T IR 2 R AR A A, TR
S 7\ F W R A5 G RS sk . LPA I Louvain I TE 35 4

A——c K R AL w AT DA At R B S R

2| / I FAENFNFE, KINEE A AL A 82 R 458 . I\ TC F1 LCC &5

2 A:C E FOKF , T BE 2GR YT L Lo SCHR AR B AR PE A R SR Y

2 Single source shor-  FFE— A5 4 H AL A = B o Horp LCC S5 RARZ 1,25 IS mT REFIA 22 i A 1 A
test path A R 7\ 5, HE P RASY s AR B AN, R ReA R T — e e,

A—BCDE

3 A* Shortest path ~ J&T Shortest path, s @

*—c——>»

RSB ‘\< >/ \< ‘

e, Bk OB, 12 A < > \_/\<_

B SR RGBT N
Z2 11 Shortest path Z5 4%

JIr L LCC 30 1o ddid 3 MR kb, LR 7R 5 FhiR
REER . Horp WCC R LPA 43R0 128 #0551 911 M5 4,
R T A TR RO T 1 26, AT RE S 58 22K ¢, Louvain
T UK P R T A ) ik 1T i b SRS 45 SR B 60 5 0 44
PR IGITIT 8 AACIR IR R PR AR 5 B R A R M L 5 v
PRAERE RIS E] P RSO Y 2545 . £5 L ik, TC
LCC AT LLFIR DAL H1 R P 335 ) SR SRR I, WCC AT LU & BLIE
IRSL AR R, M ) S T i e i s 14719 s 1 T )
KF o LPA FI Louvain jgAt P & B F 2RI i 2 56al, 5
HRM . T BRI EIBTT RN, WS B R
(IR, 42 LCC 3590 1, BIAG A 2 — > og 42 1, U] LPA 22
IR —2 . ik LPA A3 AT T 58 22 K, Louvain 5374

AR E A AR AR A s S S A ] 7 R A B R T

K I 4 Zeid YT A LR,
1 REEMOLR  MFER AL br eNOS
2 DHEH PCLARJG A5 A B ShRESS bR TXB2
3 PCIARGE NP PSQI WA 3Z SRR il
4 PCIARF KM T Sk METs
5 BERLLUE  IUNEIG MLHFQ

7 :eNOS. endothelial nitric oxide synthase, P fz B — 4 1k & & B
METs. Metabolic equivalents, {0 3§ 24 4 ; MLHFQ. Minnesota living with
heart failure questionnaire , B J& Ji ik /0> ) £ 38 A= 1% Jii B2 4 % 5 PSQL. Pitts-
burgh sleep quality index , G 2% £ [ Al [ 545 %% ; TXB2. Thromboxane B2,
M= B2,

212 Single source shortest path 2% 5t

MR AR PSR R RO A 1Y RO e
AUBARL . ARSI £ PR, —FfiE Node similari-
ty, —Fli KNN, i 220 T HIBTREHLIAS T AL, )5
MR RE — A e, TS AR A1 A B 8 B, AT A
AT A S ALY R WAL AER T, Node similarity
AT LLEHGETE, 1T KNN U i 224 A7 50 1 B (Node proper-
ty) , — R A E A D 1 A PR (ELR v 2 25 R AT

S B xa SRR, AR B 1, BT LS T KNN B0k, 75
PROEIRCEA 1 WHRETRIET S HH B 4 45 A6 R AT T DC B2 8, T )
e gy AR WA TR IS
DA e LTV OBIRL, F T DS 42060085 8 945 T B
3 2 A e P A 5 Ffr, Jaccard , Overlap , Euclidean | Cosine Fil Pearson, Hij P4
4 TR fIEReS FHAE T Node property, KNN M| 5 FhE vk 3048, MEHR
F 13 GDS Fpk i a4,
e A% FFE il
I HulE Degree centrality TR 18— FHR R T o B A, A 2 I S
2 Eigenvector centrality TR X AR S E A A
3 Article rank L R N R oy P A
4 Page rank
5 Betweenness centrality RN s AR SR P e Y R 5 FARPIA S S AR 8, AR 25 2 [ 3
6 A& Triangle count TR AN = AT FHARVEAG A £ ) R R A R e
7 Local clustering coefficient THRIZAT RHARTY AU ) A PR FURT R Y R AL
8 Weakly connected components R EUE 0P AU JE 4  (H SRR ST Oi i AR P2 AE IR
QPN AL 15 s kA
9 Label propagation AT R A 1T AR AR I Ay — 2 USTE 2oy & Y AR N IR N i k]
10 Louvain IRARRE YU SRR AL A B e 3 — T RAR I P B ARAESE , a i AL A R B i
11 AIEE Node similarity R S O 8 X — 2 P, IR AR T DURRAR R AR 2% GE RS 5
12 K~ Nearest neighbors HA ST SRR Y kA R AR SO AT LAFIRRZ IR Fa bR GRS %46
13 B4k Shortest path THR RO Z Rl R W THRER 1697 - SRR
14 Single source shortest path TR S BT SR R R FHTHRRBR Y A IFBN M A% IRTT5%
15 A" shortest path i e R R R T HREAL R, NS T B2 AR R R
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% ,Node similarity FIRYIEARZR BRI 19 5, 0] LA BL 2y
Xf UEAZRS | P2 0f A% KNN U S8 0 20 3 7 40 s, 0 B 5
T AR Y L, AR AR LR VP43, HEAT HE R o Hi
TR, G H WA E BB A5, EATRERR . AL

JER LA TH AL B 275 fR2E MR AR5 TR

() A7 0, HAE AR T 2550k, EL 2 P42 90 A e M R R 1

S o

BB RE HAETH R A M Z B B R IR ER R Z
AT R IR T DM AL T R BRAA 2 (HR AL R I SR 26
SERERENLEY , AREWE R RE AR B, IR AR AT LA
ZA RIS FR IF AT SR IR mO R4S 5 0, AT it
ARG R K . H AT AR AR A AR, 15
Iy WIS, — 2R R A R TR B AT ) A A Al
S A TR FREAR Y A (Start node ) | $RZH ALY A7 B B AR Y
MRS . 55—25 /&8 Shortest path 1 A~ Shortest path 3.3,
MR EPIAD T 2 e AR R, SR R AR v B i1y
Mo AT BT 45 B & 1 (Latitude and longitude prop-
erty) , 2GR G — P S i A PUA R PRS2 2
JETE, PG AT B ANE T 5 24 U B2 4 o o 3k
SRR SSSP,HEFE— AR A1 R R HAFAEHR R A 19 A,
IR SR SRR . AR, Shortest path R LI
PR WA R Z (B 36 2R, L A 5 4 bn 2 18], JF HAZ 4855
SCZ IR A AR DG 5 . SSSP I B 3 & HRER D4R 2 1 AH G
AR, AL R, DRI AR AR 0 B S R R
AL BE SR TR b T AL A BUARH LB S B AN A2, 31 58 T 1R
PR BRPE RIS I . 6T Neodj 1) 4 Bl GDS S5 HAA
NS AR 13,

I i B 2 R L AL O R B A, et 244
PAL VSR SIP7 T A o PR R AN 7 DR (B C i  f S SH A
PEI3E I B4 P AR B 2 4 07 T 2R ik . A SCHE T Neod
Hh L 28 A BV R PR 2 4 D57 GDS v 12 24 R P& 3 1
FHHEATIRE I LI 2 10y o B2 2536 77 56 09 SCHR 1R 1B 335y
1, %) GDS Sk AT im AN, ¥R & & v B2 25 B 42 3
Bk HAET, AR RGN A T B A SR, A A
T2 0 S TR IR AR 09 SCEE SR AR SIS s AT A
B2, TR SCHREE D, [ B B e R B — , SE B SCRREL
B, PRI ) G R0 i SRR AL B — , GDS Bk IR R
MR B A R SR MIR R A S0 . JREAb T Z R
URARAE , LA i i 44 P IR BRI B AR S, e B 5
FRAEE AT A28 AR BRI U, 30 R R S B
PR 24 1 A JEATE H TTRR
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