http: /www. jsjkx. com

DOI:10. 11896/jsikx. 201100073

St A 2

X R BUHIE B o) B B IR EE VR R 7T R

BB HER  REH

el A FFENFER(BRETEEHRE£KR)  JE 100876

i E OTXA2AMBEEFARBEEAMBEXGRREZN FXRZVREEFTOHEL G ARELEG TR P, EMETT
XREHEL FEE—BRUARRGREBEEHRGENEZFM, A ERFM RBET —HXAARBEGBREEESY
Tk, HABEATNSIMAOH T4, A ESBEFALAE—H . BRTHFEE-— RO E ;AL REGRE ST E, AL
BREBTRAARBHUEEANAREE;RERBETATREL ¥ A & #id % L7 % (Edge Definition Method based on Configura-
tion and Intermediate Table,EDCIT) .42t $ # £ B W) KB ER B AR X 2B 7 . MA T BRI P T X ARG E L,
RA BN S AAHIEEHAT R, LA Gremlin 35 & ST 35 69 BB AT N R BIE T H RGO RIBLA TERFTER,
KR . H BB R X R BRI B R X 4 Hugegraph; Gremlin

mEEZES TP392

Conversion Method from Relational Database to Graph Database

E Hai-hong, HAN Peng-hao and SONG Mei-na

School of Computer Science (National Pilot Software Engineering School) , Beijing University of Posts and Telecommunications, Beijing 100876,
China
Abstract Due to the differences between the storage mode of relational database and graph database,during the process of trans-
forming data in relational database to graph database,it is necessary to solve the main problems of edge definition, vertex unique-
ness and retention of original database constraint information. To solve the above problems,a method of transforming relational
database to graph database is proposed. Firstly.,by customizing the existing primary key,combined with the uniqueness of the ta-
ble name, the problem of ensuring the uniqueness of the vertex is solved;through different configuration schemes, the constraint
information of the original relational database can be maximized. Then,the edge definition method based on configuration and in-
termediate table (EDCIT) method is proposed,it provides different edge mapping solutions for multiple types of databases and
solves the definition of edges during the transformation. Finally, through experiments on multiple data sets,and using Gremlin
statement to test the transformed data,it verifies the integrity and reliability of the transformed data.
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Table 1 Mapping rules of property types between databases

type in MySQL type in Hugegraph

char,varchar, text,enum, year, set Text
int, smallint, tinyint Int

Bigint Long

float,double, decimal Double
datetime, date, timestamp Date
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Fig.1 Mapping based on configured edge definition mode
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Fig. 2 Mapping of vertex types in Hugegraph

R BT B S R KA T . B U, Person
M College B4 1] College F M Name “F Bt , B4 37 — 4> Be-
longToCollege Y 3 & 25 Y, )\ Person 7 & 48 1] College T3
S I X S AE B AT R AE A T W A I IE 13 O R
L4 : “Person. College-—-Belong ToCollege-—-College. Name” ,

FJF SR A R 5 RSP ED Vertex 5 Edge.
R 2R A S 0 T B A S 30, 2 B T T I A
PR b a2 200 5 S S T I VT A FRAR R L — A T {5 B
RN KRV HEBERIT .

(L st J3 A7 B4 3 o 4 S AR 40 3R A X0 Bz 1y 9 i 8 AL,
SEJTA BY Y AT, BN % & Person £ Y College J& P — %%
YR .

(il i b — 2 F AWK R, UL L — 21 Person 3
College £ Hy 4, #4047 T iR BRAE .

D JJj Person 3 19 Jf A1 4046 . [F i B 47 College 7 B T
A BERIAE 5

2) 1/ Gremlin I ) #5300 BT 45 19 95 0, 44 & — 4> Map
(String, Vertex) 77 i £ F% F1 5 55 09 %0z 56 3R

3) PR T Person 3K 1 BT A $04E , #& IEE 2) b 77 4%
P B 5 5 2R, @ 57 T A 1Y BelongToCollege K &

(DR EAT R (2 h 3R AE, B &7 58 I A 1
3.2 ETHPERMBERRITE

TEHE T v () R R =0T L B0 P 1Y R A 23 a0 S SR SR A
e 2, B 7E T OHE B R 37 Schema AR A 1 040 BT L
MK PIZEFR AT LR I3t T o R M im0 i & o), B

(LY IDECE TR /1
{
“dbName”:“xh”,
“tables” [
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“name” ; “person”,
“type”: “entity”,
“entityTableConfig” : {

“primaryKey”: “id”
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“name” ; “college”,
“type”: “entity”,
“entityTableConfig”: {

“primaryKey” : “id”

“name” : “belongToCollege”,
“type”: “middle”,
“midTableConfig”: {
“sourceTable”: “person”,
“sourceTableColumn”;*“id”,

LTS

“targetTable” : “college”,
“targetTableColumn”: “id”,
“interTableSColumn”: “personld”,

“interTableTColumn”: “collegeld”
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Table 2 Result verification of field configuration method

L2378 3 Gremlin & 4] IR [E1E

i 23K

éii;ﬁ g. VO. hasLabel(‘ country”). count() [239]

2 14 4 3K

;\ii:!fi g. VO . hasLabel(“city’). count() [4079]

. VO. hasLabel(‘c M.
ET R & | <_)(‘ * l,)e‘(cfoudm,rf ) [city-1810, city-1811,

I as(“name’, *Canada’). eecity-1858]

in(‘%;}'r...‘g?{’)...

g. VO. hasLabel(‘city”).
has(“name’, ‘Cambridge’).

out(“J& Fee-EZK )

Cambridge

BTHANER [country-CAN]
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Table 3 Conversion time statistics

vertexes edges mapping data insert data insert
count count time/s (single) /s (batch) /s
1200 5462 1.492 20.588 1.457
5000 23952 1. 855 75.128 4.231
20000 76521 1.692 320.452 15.318
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Table 4 Result verification of intermediate table method
b %37 = Gremlin & 4 3R E A
i ﬁh?ﬁ film g. VO . hasLabel(*film’). count() [1000]
¢
L& ) ey L [film-400, film-662,
3 A m Y g. VO . hasLabel(film”). limit(3) film-8847

% ORDER
BETRYED # %
#y fit A B

g. VO . hasLabel(*film”).
has(“title”, *ORDER
BETRYED”). both(). path()

[actor-76,actor-100,
actor-113,actor-120,
actor-157 ,actor-184 ]

ORDER g. VO . hasLabel(*film”).
BETRYED has(“title”, *ORDER [‘PG-137]
H %0 iE & BETRYED”). values( ‘rating”)

HI2 4 T LLFE B 4005 0o 8ot B B0 i ol S 4k L i
5 5Bt 0 TAE XS Rl LR B L R e D vk s A s R L
o A7 B f 8 T B R S T T R Al 258 R i PR RN R L AE S K
Bl b3 sOoR B R ] LK #5000 A5 s ol , 45 & H 0
R B0 7 Hugegraph, BT L) SZ BLECHE 19 1 ok 5 4,

BERIE A SCBIT T OB B T 0 06 R R
Hh AR AT 4SBT W SR G R Y B L O de R R
TRE T D B8 PR Y 2 T o 20 BOHE L ) 3 A I B
Hugegraph 1. i1 T 2457 2 AR L0 T 0 28 e 46 07 1 i F 52 4%
b HLRHS R BRTE 4 5 19 B0 B2 Bl0RR A2 19 8040 2 I Neod; . T
A SCHR R M 7 s B v L B E P35 F TinkerPop 3
RE SR 0 22 2 R B8040 %6 )5 o » B AT — ) I R 1k . (B SCO7 2
AT E— 2 Bt L A0 S X A B Y TEC B L B G R RLECHRE R 1
B AR L DAY BN U Y I 1

£ % X #

[1] TAN R,JIM W,EIFREM E.Graph Databases [M]. O’Reilly
Media,Inc. : Cambridge,2015:12-20.

[2] NEEDHAM M,HODLER A E. Graph Algorithms[ M]. O’ Reil-
ly Media, Inc. :California,2019:5-8.

[3] PAUL S,.MITRA A,KONER C. A Review on Graph Database
and its Representation[ C]// International Conference on Recent
Advances in Energy-efficient Computing and Communication.
2019:1-5.

[4] ZHAO P,SHOU L D,CHEN K,et al. Storage and Query Model
for Localized Search on Temporal Graph Datal[ J]. Computer
Science,2019,46(10) :186-194.

[5] NEO4] STAFF. The Database Model Showdown: An RDBMS
vs. Graph Comparison[ EB/OL]. (2015-08-03) [ 2020-11-05 ].
https://neo4j. com/blog/database-model-comparison.

[6] OZGUR C.COTO J,BOOTH D. A comparative study of net-
work modeling using a relational database (eg Oracle, mySQL,
SQL server) vs. Neo4j[ C]// Conference Proceedings By Track.
2017:156-165.

[7] MAGORZATA P W,RYKOWSKI D.Comparison of Rela-

tional, Document and Graph Databases in the Context of the

(8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Web Application Development[ C] // Information Systems Archi-
tecture and Technology: Proceedings of 36th International Con-
ference on Information Systems Architecture and Technology.
Springer International Publishing,2016.3-13.

FOSIC 1,SOLIC K. Graph database approach for data storing,
presentation and manipulation[ C] // 2019 42nd International
Convention on Information and Communication Technology,
Electronics and Microelectronics. 2019:1548-1552.
SHOLICHAH R J,IMRONA M,ALAMSYAH A. Performance
Analysis of Neo4j and MySQL Databases using Public Policies
Decision Making Data[ C] // 2020 7th International Conference
on Information Technology, Computer, and Electrical Enginee-
ring (ICITACEE). 2020:152-157.

BATRA S,CHARU T. Comparative analysis of relational and
graph databases[J]. International Journal of Soft Computing and
Engineering (IJSCE),2012,2:509-512.

MUELLER W,IDZIASZEK P,GIERZ U, el al. Mapping and vi-
sualization of complex relational structures in the graph form
using the Neo4j graph database[ C] // Proceedings of Eleventh
International Conference on Digital Image Processing. 2019.
UNAL Y,OGUZTUZUN H. Migration of data from relational
database to graph database[ C] // the 8th International Confe-
rence. 2018:1-5.

DE VIRGILIO R, MACCIONI A, TORLONE R. R2G:a Tool
for Migrating Relations to Graphs[ C] // International Confe-
rence on Extending Database Technology. 2014 :640-643.

DE VIRGILIO R,MACCIONI A, TORLONE R. Converting re-
lational to graph databases [ C] // International Workshop on
Graph Data Management Experiences and Systems. 2013 :1-6.
ANZUM N. Systems for Graph Extraction from Tabular Data
[D]. Waterloo: University of Waterloo,2020.

SERIN F,METE S,GUL M, et al. Mapping between relational
database management systems and graph database for public
transportation network [ C] // International Research/Expert
Conference. 2018:209-212.

1inlin1989117. HugeGraph Z Variables [ EB/OL]. (2020-10-14)
[2020-11-7]. https://blog. csdn. net/linlin1989117/article/de-
tails/109072676.

thutmose. “JanusGraph 5 HugeGraph” & 1 B4 P2 -H7 A ok #l-
g%t K[ EB/OL]. (2019-03-25) [2020-11-07]. https://blog.
csdn. net/lovebyz/article/details/88800363.

E Hai-hong, born in 1982,Ph.D,asso-
ciate professor,is a member of China
Computer Federation. Her main re-
= search interests include big data plat-

form.cloud computing and microservice

architecture.



