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Abstract With the arrival of the big data era,the relationship that needs to be processed in various industries has increased expo-
nentially,and there is an urgent need for a data model that supports the ability to express massive complex relationship, that is,
domain knowledge graph. Although the domain knowledge graph has shown great potential,it is not difficult to find that there is
still a lack of mature construction technologies and platforms. It still remains an important challenge to construct domain know-
ledge graph rapidly. After the systematic study of domain knowledge graph,a method is proposed to construct domain knowledge
graph based on property graph model. Concretely. for structured and semi-structured data stored in a variety of databases, the
method completes the construction of the high-quality graph model by graph database data communication protocol, multiple con-
figuration methods of entity and relation schema,etc. Then,the data from the original database is extracted,transformed and loa-
ded into the property graph database HugeGraph, completing the construction of domain knowledge graph. Finally, experiments
on multiple datasets and test results of Gremlin statement show that the proposed method is complete and reliable.
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Table 2 MongoDB-HugeGraph data communication

type in MongoDB type in Hugegraph

string , symbol, ObjectID Text
int Int
double Double
array Text
date, timestamp Date
boolean Boolean

Architecture of domain knowledge graph construction based on property graph model
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type in Hive type in Hugegraph

string Text
int, smallint, tinyint Int

bigint Long

float,double Double
array Text

timestamp Date
boolean Boolean
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A (emp. emp_id-—dept. dept_id) Y 3 F& L B0 HE .
5.2 EGIHEFE IR

AR ST AU B 1 e A5 6 K A RUAT 1Y 9 A i A
o R B ST A BB JFE HugeGraph FLIE 99 55 F0 3,

H T 7 PR 08 T b (0 Y 2 42 R i 4% 25 1) ELOR Ao a/F J) i
FEFE WA R BB AH R B 50, S8 T AR TR0 76 48 1 1T )5 Mk
— AR SR X IR 1 S8 A RO | B2 AR X tableName-pri-
mary Value” 3 fiff P 0 M — Pk 3 0 0R TE S5 39 19 39 0 4 0
AR HLAACHE X T SR S AR IR F ¢ useCustomId” BP
A E S Td i S L 8 o R R A I R R B A Td,
At = B A D)% 7 S AR B R M . X TS B 0% R B
A3k IR Id AR SR Td 43508 R outV Fl inV, HA 5 Be
(B DU 17 301 1) Je8 PR 1A

6 SRS

AR 32 B Al A e a5 15 B AL LR 2. 4 GHz Intel Core
i5,fF 8 GB 2133 MHz LPDDR3, &4 A4 MacOS, i i Ja-
va {E R IF B8 T SEPAR SCHE B B T 7 .

AR SCE A 6 AN [ 5 A A S [R] Y A DG ST 4 A
AR AT D2 B0 L 3 T 30 F AR SCHE B AL T M R Y 1 43 A
PR 44 #0728 00 0] 47 A B & X R Al 45 3 5t AT
Gremlin 2 1] 55 1] , 35 T 55 TE 2008 42 09 T S0k . fEARSEg0
XF T 46 HOHE I MySQL 1] T MySQL ‘B J7 #2 it iy sakila
Byng . X T MongoDB f# T B2 25 % s £, %t T Hive fi
T YouTube ¥L3 45 i1 5 2 R0 4% % 4 £, 23 91 gk 17
LoSTTn
6.1 MySQL #%& 7 EWIF

AR I K T MySQL H 75 #2 L i sakila B4 4, X
& MySQL B 77 24t — D84 DVD 6% (5 88 8 09 B il
D& T actor, film, staff, store 2 Z A THiik DVD. R T
VI KA R AR 615 B SE R 32 L DL % film_actor, film_catego-
ry,rental 48 2 A F T i b s 52 538 B0 56 & VRIS 000 R 4
B A 2,

3 b % S [R) Bk 2 0 B8 0 AT R U TR A 3, X HE
B HEAT SR T 5 R AR 4.5 5 T4,

%4 MySQL 5k fERt 523t

Table 4 MySQL entity construction time statistics
EEES LAk E MR M L s HAEHBEHEL /s
category 16 0.073 0.089

actor 200 0.092 0.249

film 1000 0.126 0.629

#5 MySQL X R AAER ST

RGN BER NS 4 5462 RN THELN 25, 7L
HIZEAE T3k Bk fE B 00N Can 5.1 45 BT &, B A Redis
BEAT IR B A7) B AR B R MR s D, 4 5462 KRB
2] 3s,
SR L 5 ) 2 58 U (R AR R N i IR R 9 4 2 T S
P 25040 — S5 R 8 P R AT R IE A SO B R 0 B 0
MySQL [ 52 1A % 1) 847 808 (W 22 8T) 5 HugeGraph H % 5L
RS T B AT R G ) AT X IE 0% MySQL R R £
H)BEATHE 5 HugeGraph f91% 5¢ 3 25 B 14 15 4% 1 B098 BE 4T
XF L 5 BB — Bt 8, BRBE I 1 TR
Bk AR A TR 0 BOE — B R A8 5k
A« JE A A0 2 S 7k 3 47 808 41 % OriginData, HugeGraph 75 2541
# GraphData
Bt - IR B — BUHE 8 bR 53 4L scorel
WA 4L :numl <0, num2<-0

1. for i==0 to length[ OriginData] do
2./ x KA e BOHE 2 A LR EEE B R« /

3. if OriginDatali]. id exist in GraphData. id then

4. [ FARARE id BPE T ¢/

5. node<—findID(OriginDatali]. id)

6. flag<—true

7. /xR AR A | AR A R T 5 TREOE 51 3% P X R Y
Ja A o A X B /

8. for j<=0 to length[ OriginDatali]] do

9. if check(OriginData[i][j],node) is false then

10. flag<false

11. end if

12. end for

13, if flag is true then
14. numl<-numl+1
15. end if
16. end if
17. end for
18. score<-num]l/length[ OriginData |

AR I A B SRR BT R RS A T RS
ZXF N s FEAE B HugeGraph HAY BT U B A LR AT
5 Z XL 5 K5 A6 0 R AR B E R R R BT R A A
XL, A TG i R — ot AR AR o B o 1000,
TE B T 0 R I 1A 1 TS 09 B0 B A od s M A — S

R AR — 2 5 DLl 55 37 5, AT 2 B0 AR 0 T iR
AYHEAT T SR B AIE TR T R T HOR EE L S5 R Ik 6 A,

6 MySQL 4RI UE

Table 6 MySQL result verification
Table 5 MySQL relation construction time statistics T AhE Cremin 55 AE
W %%* %’tiﬁﬁ]l% #\f@‘ 5??%?]!7 # ?‘o’(?@‘ !ﬁj& ﬁﬂ%i :%i‘ﬂ? F)’rﬁ g. V (). hasLabel (“film”). [1000]
¥ E HE /s HE(LEFE)/s HEER) /s film A~ # count()
film_catology 1000 0.066 20.536 0.603 [ L2 g. V (). hasLabel (“film”). [ film-400, film-662,
film_actor 5462 0.068 25.532 3.342 3E W limit(3) film-884 ]

LA AR SO M A O 9k R ST B BOHE R 19 Schema, 4
YRR JEACR AL 0. 1s, B AYHE I 1 T 52 A/ 56 28 52 0 5 4
BEM 2 B 18 KR % HugeGraph: 75 8 LR B 0L F
1000447 s ik B BUHE AN T 0. 655 BRIAME B0 T 2R R

%5 ORDER g. VO . hasLabel(“film”). has [ actor-76, actor-100,

BETRYED (* title 7 “ ORDER  BE- actor-113, actor-120,
BH A E R TRYED”). bothO. pathO) actor-157 ,actor-184]
ORDER g. VO . hasLabel(“film”). has
BETRYED (* title 7 “ ORDER  BE- [“PG-137]
B % 0T R TRYED”). values(“rating”)
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6.2 MongoDB #1## /5 EI81F
AL IE— TR A B 2 U 4R B E — ik ER kR
disease JI THiAEMR 2K AT H BRI H 0. BY.
I RE DR I AH DA B 5 LA B3 5K 32 AR 3R 28 1 95 s T U B
B R IR g I R R R RS R AR
RIZEY MERE IR
T b 0O AR AT (TR 5 O R — W D .
X FERSHEAT S A RNk 7 A,
# 7 MongoDB HIH 1 #4 gt (19 #E B 48 11

Table 7 MongoDB KG construction time statistics
Wk LK E X R R MR A ES S &£
‘ HE HE #EJE /s iR s
RmBHEE 26910 281735 0.403 40. 450

B3 7 T LA AR SO B0 42 00 4T B0 2R A% =X
G LR 6 R R ISR 9 FhoE R A AUKERT 0. 45,
A SR 5 00 RBHE (L3t 26910 Y 4,281 735 S FE
] R PP R AR 40,

AR K T MongoDB $UHE A 3 524K 3£ 18 47 B 2
5 HugeGraph " g Flifl —— X 0 GRS BIAE 6 1, 53X BUOR
B o AT BE — BOME R AR 4 B0 R 100 % EB] T
IR V] 1 AL 1 1SS A0 25090 L o e PR R — 2

[ A, FRATAE T 3 o ) R A7 52 36 30 11E I 90 % R Il i,
iR 8 g,

# 8  MongoDB % R 5

Table 8 MongoDB result verification

%3 & Gremlin i 4 K E

% 94 Br A disease g. V (). hasLabel (“dis-
8807

AN 3 ease”). count() L ]
K RN KA 2. VO). hasLabel (“recom- [40221]
e A B mand_eat”). count()
K A-E H %M g. V (). hasLabel (“dis-
o OB A E WKL case”). has (id, “disease- & & 8 Ft R

SR EER B #%”). both(). path()

g. V (). hasLabel (*dis-

ease”). has (id, “disease- &

[“7F Bl E bt o A7 ok

R R F—B.HEZFERS

Yo B AR o ik it 7). values (“ cost
# . s st _ , _ _
. H(1000—5000 76)”]
money”)
symplom-15%
symptom-Rid
check MR MRS 2125
m-;ilmmm
needscheck
department-)L#3
check-E. M. B FEEIENR
‘symptom- 753 i
symptom-fiffi

check-E3 4885 i1

iepartment-/J\) AR
check-MA#H
symptom-SFEHIE
symptom-IREEH IS

8 H HMZAH AR MR L 25 5 A ) 45 R (HugeGraph)
Fig. 8 Query results of pertussis related symptoms,drugs,and

other information in HugeGraph

6.3 Hive HE 7T RIIE
A S B3I — AN TR B Youtube #RA% 4t 1 55 4128 W 45 £

AR B R VIS IR FERKETE 2008 4R CHAY 4 . 42 & video
Z M uploader Wik SR . Horp video £ “ L AZ7F B A
uploader i) % % . /8 video 55 uploader # 57 T “ F A&7 K Bk
X 12 B AT U R RT3 A 3, X AR B AT 5
T g R 9 A 10 FTA .
# 9 Hive SUAMEAFER 53T

Table 9 Hive entity construction time statistics
. - H X A A LSRR
wEx  sauxe TN e
# /s # /s
video 233607 0.064 28.774
uploader 1062322 0.042 99. 876

# 10 Hive LR M HEFEH 11

Table 10 Hive relation construction time statistics

, M A My 2 A 5 4 A
P vz o
e *ABE s /s
video_ uploader 233607 0.034 19.375

ARSCKE R T Hive B0 R R 817 848 5 HugeGraph 7
SRR — — X B G AR A5 1 R 3 . A
S50 i A — BOPE S AR A B0 S 10000, GE W TR RUE
oy ST 9 A0 R o R P A — B

T 3 X5 A [ i e B 4 R 1 A [ 4 4 R AT 0L O 5 i
BTHY AR BEAT 0 FE AT & 8 A SO IR 5 5 BT, L 7
DAL A B R 2= AT LA E] 10000 9 6/ (2 LR B I
T I LR A A B R TR B O B T R B

PR T A R R
BERIE A SCHE 0 U R B AT R OO, Bt

T — 3 T A TR it AR U 1T A D ik X T A
T8 22 Fill 55 BHim e i B 25 R A L 45 R AL B0 il i 24 7 P 4K
I8 V22 A9 00T X 2 DAL 22 A PR S AR SR G RS B O R
857 2, S8 ORT R Y 72 HE 1 v 5T A R R A 5 SR TR AR
YR P B4 552 1) KA 22 i BT 8 T 2 B U 1P P AR 2 L e
JRCATUCA R 1B 3 B A . F RS2 R SO0 T I 2R ik i F S 4K
D R 22 Jey BRAE R 5 119 B0 4R s AE 19 600 7R 0 Neodj » 1
HZ 20 i R AU 5 58, XE LR TIE 408 1 58 48 1 A —
Bobk . WA SCER B 5 ik LA T T B2 A 2 i R A U
B 7 52 R BN P R X B PO AIE T R TR A AR Y
S8 B — B & T AT B TE A TR B 2 A [ A R i TR
Kt . Hak H T3 F TinkerPop 3 HE3L 1Y £ 28 B AU FE I o
HA— Rtk AR Jrk & it — P dok . M E L
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