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A Table Integration Technique Using Query Similarity Analysis
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Abstract

In this paper, we propose a technique to analyze similarity between SQL queries and to assist

integrating similar tables. First, the table information was extracted from the SQL queries through the

query structure analyzer, and the similarity between the tables was measured using the Jacquard

index technique. Then,

similar table clusters are generated through hierarchical cluster analysis

method and the co—occurence probability of the table used in the query is calculated. The possibility

of integrating similar tables is classified by using the possibility of co-occurence of similarity table

and table, and classifying them into an integrable cluster, a cluster requiring expert review, and a

cluster with low integration possibility. This technique analyzes the SQL query in practice and

analyse the possibility of table integration independent of the existing business, so that the existing

schema can be effectively reconstructed without interruption of work or additional cost.

» Keyword: SQL similarity analysis, Table integration, Data Architecture, Data Modeling Schema Reconstruction
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[I. Preliminaries

1. Related works

1.1 SQL query similarity measurement

SQL Aelo} The] fAheE S457] 918 71 A7 SQL
A eje}E SELECT, FROM, WHERE A& FRalo] fALEE
75k o] gl D. P. Groth & SQL 2 2jofe]
AL FAREE A S5 olgsle] SYst, TS o
sto] A|Zkskshs 71 AIRKEIIEH 10]. L_qh FAkA )
W e Ao doleuels] g ey A%
A g dAsa FEaTH L.

ol?k

1.2 Silhouette coefficient

ATl AG= ZF A7 2 el drb 2 23 A=A
£ 3hHsh= Wgoltt[12]. AR ATy td AAY
EAlshHE v AAeke] At Aot v Y (ko] Eet A
g5 Fol SAHET. AR AT M= 194 K2 1
o 7WHeE 2 2 HASS vlsta, 02 whe] ¢
vlolt}, 1gal & g2 AL R E2FE AS gt
Wt AT AT Hd) ghs 7 o A g3t He
AL ol &ste] WAt AN 7 FE T BEE H9
T -9 ¥y FE Fed 48 itk

[1l. Table Integration Model
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SQL Query
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Table 1
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1 user id
User_name

Table n-1

Tablen

Fig. 1. Conceptual diagram for table integration support model
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1. Preprocessing stage
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Fig. 2. Conceptual diagram of preprocessing step
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2. Anaysis for table integration possibility
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Fig. 3. Conceptual diagram of analysis step

2.1 Extraction of similarity table cluster
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Fig. 4. Flowchart for similarity table clustering
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Fig. 5. Procedure for cluster analysis
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Table 1. Evaluation criteria using average silhouette coefficient
of cluster
AL SIS Clustering evaluation meaning
Coefficient
0.7 ~ 1 Superior clustering results
05 ~ 07 The center of the cluster is comparative
clear
025 ~ 0.5 There is noise but can find the center
of the cluster
Virtually impossible to find the center of
~ 0.25
the cluster

2.2 Calculation for table co—occurrence probability
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2.3 Table integration support step
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Table 2. Table integration criteria based—on co—occurence of

tables in a cluster
Co—occurrenc Tables in a
Average
) e between cluster )
Silhouette ) ) Analysis result
o tables in a co—occur with
Coefficient
cluster the same table
0.7 ~ 1 In all cases In all cases Cluster with high
probability of
X (0] integration
0.25 ~ 0.7 0 X Cluster that need
0 0 to be reviewed by
X X manually
Cluster with low
~ 0.25 In all cases In all cases probability of
integration
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V. Experimental Results

1. Experimental environment
& AT AR oo} FALE AL 0183
g 71wl A4S AFsl] dlstel 71gelA gr-go
2791 15,0009 7] SQL Ao E updo s §A} H
e Mﬂr Hol& §8 43S Ryt 2 BHL R
Mo 7 AL cluster H7|AE AR

ot
T

Eﬂ o] &

n
me Ko
o o

ol

[ &

I

2. Experimental results
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2.1 Experimental results for proprocessing step
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2.2 Experimental results for analysis step
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wxxE T_CHx*GE :

ERN.O*T_M+T_VA*+E C2.0*T_M+T_VA*+E 0.667 Table 4. Part of co—occurrence table pair and co—occurence

P**M_OB***T P**M_ACC***OR 0.636 probability

C3.D*V_D*G C4.D*C_+D 0.615

P»+*M_ACC***0OR PGR~******BER 0.611 co—occ

PPENV.P*_OBx***T PPENV.P+*T_CH**GE 0.600 b —— urrence
ADM. org****x*jon ADM.Ac**on 0.571 DrlOlbab

CH.P#+T_L#*T C2.P**T_L#*T 0.571 ility

C4.D*V_D*G C4.D*C_*D 0.571 PDA***YPE PBUS s xx sk y

C3.P**T_Lx+T Co.P*+T_L*+T 0.556 FACE
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Table 5. Sample clusters with high possibility of table integration

Table Name Cluster Silhoggtte
Number Coefficient
C3.$L**K 26 1
C1.$Lx*K 26 1
C4.$Lx*K 26 1
C2.$L**K 26 1
boxxxwn. VxE_WxxK_[**M 81 0.938
V+E_Wx*K_|**M 81 0.940
C4.D+C_*D 25 0.506
C4.D*V_D=*G 25 0.730
C3.D*V_D=*G 25 0.741
C2.0*T_M=*T_VA**E 101 0.651
ERN.O*T_M*T_VAx+E 101 0.655
PPENV.PP_D*N_P**T_CHx**GE 72 0.596
PPENV.PP_OB**CT 72 0.480
PPENV.Px*T_CH**GE 72 0.569
PPENV.PP_PR**QO_P**T_CH**GE 72 0.516
ADM.PE**ON_I**0O 107 0.528
ADM.PE**ON_K*R 107 0.528

6 B 540 B 729wl Hlol2 Auold,

Table 6. Table structure of 72 cluster with a high possibility
of table integration

PPENV.PP_ PPENV.PP_
Table PPENV.PP PPENV.P*x
Name | DoN-PeeT— | PRS0 1 opasct | T_cHexGE
CH**GE T_CH**GE B B
p**t_c*d p**t_c*d p**t_c*d p**t_c*d
p**t_nu*xer p**t_nu**er p**{_nu*x*er | p**t_nu**er
D**LVG***OI’] D**LVG***OI’] D**LVG***OI’]
intx**ace_d**e | intx**ace d+*e intx*xace_d+xe
Colum
p**t_acx*on | p*xt_ac**on px*t_ac*xon
n txxm_»d tx*m_xd
Name = =
tx*m tx*m
p**t_t**e p**t_t**e p**t_n**e p**t_n**e
p**t_stx*us p**t_stx*us px*t_e*xv pr*t_exv
exn_|**t_s*q | exn_l**t_s*q | e*nJ**{sxq | e*n_lx*t_s*q

SELECT a.p*=*t_c*d, a.p**t_nuxxer, a.px*t_acxxon,
a.exn_lx*t_s*q, a.pr*t_tx*xe, a.px*t_stx*us interface_status,
b.c_max=**x*ty current_status, c.c_3*_n**e, c.c_alt***xxjon,
c.d_p**h, c.c_rex*xxxon, c.c_resxxxxxple, c.C_lx*t_repx***ory,
C.C_iN***rm, C.C_Ox*x*r

FROM PPENV.PP_D*N_P**T_CH**GE a, C4.P**T_L**T b,
C4.D+C_*D ¢

WHERE a.p**t_exv = 'C4'

AND a.p**t_c*d = b.$*=*d

AND b.c_max=*x*xty = 'RELEASED'

AND b.c_lax**od = to_date(:v_d**e,'yyyy-mm-dd')

AND b.$c*d = c.$**d

AND c. C_3*_N=*+*E = :v_file_name;

SELECT a.p**t_c*d, a.p**t_nuxxer, a.px*t_acxxon,
a.exn_l**t_s*q, a.p**t_tx*xe, a.px*t_stx*us interface_status,
b.c_max=*xxty current_status, b.p***0, c.$*id, c.$cx*d,
c.c_3*_n**e, c.c_altx***xjon, c.d_p**h, c_ve***on

FROM PPENV.PP_PR**O_P**T_CH**GE a, C4.P**T_L**T b,
C4.D+C_*D ¢

WHERE a.p**t_exv = 'C4'

AND a.p**t_c*d = b.$*=d

AND b.c_max=*x*xty = 'RELEASED'

AND b.c_lax**od = to_date(:v_d**e,'yyyy-mm-dd')

AND b.$**d = c.$**d

AND c. C_3*_N=*+*E = :v_file_name;

Fig. 7. Part of the SQL query where the table in the 72
cluster is used
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Table 7. Sample clusters that need to be reviewed by expert

Table Name Cluster Silhoggtte

Number Coefficient
PGRO*****BER 40 0.642
PPOM_AC****OR 40 0.545
PPOM_ME**ER 40 0.642
PPOM_OB**CT 40 0.251
ADM.Ac**on 103 0.450
ADM. org**** **jon 103 0.446
C1.Px*T_L*xT 91 0.427
C2.Px*T_L*xT 91 0.522
C3.Px*T_L**T 91 0.507
C4 . Px+T_L*+T 91 0.442
PMEPR# ** % xx x %+ x x« x ASTER 104 0.417
PME * % %% % %% x * * TER 104 0.408
Plxx%+RM 53 0.288
PIM* % % % % % % |ON 53 0.285
PEN*xxxxxxxxxxxD|T 57 0.246
PEN*xxxxxxxxxD|T 57 0.281

8% ARl AR Baw 91 el Hlol Rk

Table 8. Table of 91 cluster that need to be reviewed by manually

Table C1.P**T_ C2.Px*T_Lx* C3.Px*T_Lx | C4.P*xT
Name Lx+T T *T _Lx+T
OP**xON_C**E | ex_cxx*e p**t_*0
p**t_vex**on pr*tvex**on | P
pr*{_n**e
vex**0on Ve***0n ve***0n vex**0n
Column
CO**t coxxt cox*t CO**t
Name
Crxxte_uxxr | crx*te_uxxr Crx*te_uxxr Orxxte_ L1
lax*xod_ux*r | lax**od_uxx*r lax*xod_u**r | Broad L
MA****TY c_max**x*ty G Maxksy
ex_nx*e prx*o
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a7 82 919 59| HlolEo] AR SQL delofol Tt
ool

SELECT b.0P**ON_C**E "parent", b.p**t_ve***on
"p_ver",c.ex_cxxe "child", c.p**t_vex*xon "c_ver",
a.$*=d child_cid, a.$cx*d child_cpid, 'C3' child_env,
a.$cox*me, a.$cpr*me, a.$t**e, c.vex**on, c.coxxt,
C.Cr*xte_u**r, c.la**xod_u**r

FROM C3."$L**K" a, C2.P#xT_L*xT b, C3.Px*T_L**T ¢

WHERE a.$**d = b.$**d

AND a."$**d_R*F" = c.$**d

AND a.$**d = hextoraw(:v1)

AND a.$c**d = hextoraw(:v2);

Fig. 8. Part of the SQL query where the table in the 91
cluster is used
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