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public class CardGrade {
public static void main(String [ args) {
int grade = getCardGrade(116);
1
public int getCardGrade(String ZFE®# 3) {
if GIEHSE >= 1 && FIEMS < 100) {
return 1;
}else if GFEH S >= 100 && 7IEH S < 200) {
return 2;
else if (FIEHS >= 200 && 7FEH S < 300) {
return 3;
} else {
return 4;

}
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<38 3> AE7t= HolEHolx

FFE A A (entity) = AE7F=E ov] et Y
A= A87h=e] AW, kb Lot
(1:N) #AE zteth tee Wy AAe £4
< <2d 4>9 Hol= A4 DDL(data definition
language)oll A Hi= npe} bo] ool Arge] 2

2 Axdow AR

CREATE TABLE 7t= (

IIEMS VARCHAR2(16) PK,
gedd VARCHAR2(6)
A INTEGER

)
CREATE TABLE < (
= NUMBER PK,

JtEHS VARCHAR2(16) FK,
AL LA VARCHAR2(14),
A= NUMBER

<O 4> Hol= 44 DDL
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<39 5> AlETtE] AU S TSk
CardHistoryRecord 22~ A2 24]; card$} his-
torye] F 79 44 ¥} addService()9} addCard
History()¢] F+ 71¢] &5 ¥ sl S5 Y
T3 gtk &4 BFS) 7hE_teh W 9_tE AREAE
ot el S ol

public class CardHistoryRecord {
FFE t card = new 7H=_t();
L4 t history = new W4 t();
public static void addHistory (Zt=_t card, Wi _t history);
public boolean recordHistory (Connection con, UUID uuid
, 7tE _t card, W<t history);

<28l 5> CardHistory a2 X 9|

public static void addHistory (FF=_t card, Hi4_t history) {
String uuid = getUUID();
Connection con = DriverManager.getConnection
(url,””,"");
card.setZt =S (“1234567890123456”) ;
card.setF 2H€ (202009") ;
card.set&A (0) ;

history.setZt=H S (FI=.getZtEHS()) ;
history.setAb2 2 Al (“201111201820307) ;
history.setA& =4 (6000) ;

CardHistoryRecord ch = new CardHistoryRecord() ;
boolean ret = ch.recordHistory (con, uuid, card, history) ;
ifret == true) {

log (uuid, “loutput] He S50l MAX 2|

= AE ek

} else {

log (uuid, “loutoutlHel S50l Auf st & L),
1

con.close ( );

<3 6> addHistory & A<

<% 6>9] addHistory()E 7+=(card)2F W
(history) AAZ 7}=¢} AFR AKo] g ¢

#He AAS Fo recordHistory() S & &3}



HMAP S2A|AH EAEE ¢

§h DBO|o|X| 4Mof| zk5h od7+
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}” ghroltt.

public boolean recordHistory (Connection con, String uuid)
{

PreparedStatement stmt = null;

String sal;

log (uuid, “linput] ZtEH S ="+card.getZt=H 5()) ;
log (uuid, “linput] FEHY ="+card.getFEHH());
log (uuid, “linput] A =" +card.getE 2 ();

log (uuid, “linput] ZHE1 S =" +history.getZ = 3()) ;
log (uuid, “linput] AbE L A | =" +history.getAFE L Al()) ;
log (uuid, “linputlAb2 22 =" +history.getAt2 2 () ;

try {
= “INSERT W< VALUES (MAX(-E—H._) 1,7
+history.getZFEH S ( )+
+history.getAFS L A[( )+
+history.getAtE 2 2 ( )+ ) )
stmt.executeUpdate(sql) ;
log (uuid, sql) ;

sql = “SELECT A"

+FROM 7IE”

+'WHERE 7t=E2#$=?%
pstmt = conn.prepareStatement(sql);
pstmt.setString(1, card.getZt=t 5();
ResultSet rs = pstmt.executeQuery();
log (uuid, sal);

int 2 = rs.getint(“rA")+history.getAtE 2 () ;
sqgl = “UPDATE 7tE”
+SET A ="+2 N
+“WHERE 7tEH S =7
+card.getZtEH & ( )+
stmt.executeUpdate (sal) ;
log (uuid, sql);
return true;
catch (Exception e) {
return false;
} finally {
stmt.close();
}
}

—
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123456789001 [input]ZtEH S = 1234567890123456

123456789001 [inputl®+ &2 = 202009

123456789001 [input]&tAl = 0

123456789001 [input]ZtEH S = 1234567890123456

123456789001 [inputlAF2 LAl = 20111120182030

123456789001 [inputlAFE = = 6000

123456789001 INSERT ZI=E(PtEH S, &H)
VALUES('1234567890123456", ?)

123456789001 INSERT L VALUES(IMAX(=t)+1,
1234567890123456’, ‘20111120182030’,
60000)

123456789001 SELECT A.&tH FROM 7t= A WHERE
AFIEHS =7

123456789001 UPDATE 7+= SET &H = 6000
WHERE ZIE®H S = '1234567890123456'

123456789001 [outputlH 2l S=0| XAt z|
= A St

123456790001 [input]ZtEE & = 1234567890654321

123456790001 [inputl+2H € = 202009

123456790001 [inputl&tA = 0

123456789001 [input]Zt=EH S = 1234567890123456

123456789001 [inputlAFE LAl = 20111120182030

123456789001 [inputlAt& 22 = 6000

123456790001 INSERT ZI=E(ZIEH T, &A)
VALUES('1234567890654321°, ?)

123456790001 [output] A2 S50l Aloj 3 Od”\'—I ch.

<72l g Z=zo| 72l 23
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A SBAIAE HIAEES 9|8 DBO|O|X| Maof &t o7

H

2o g

o] 4= CFG(Control Flow Diagram)9t DFG

(Data Flow Diagram)& T%3}4d Ho|HZ %
Eilia=

2. A E dlolg o]~ 5 o] &3o] 2o A

sPHoz Agdd - ole ARE A I

(independent paths)& =23 HMcCabe, 1989).

3 AE A2 x3td JE A2E AP 9

= HAE HolHE A4t of& M= 1

:

[e]

oA AE o]l wo] 2o A FF AR Ae
of WQdt AR Z=Z3lo] A8 WAL 24

!

L 239 H2E As(d o),
T2l DB Abd/ARS-oul A Bl 2~
E ¥ gl A3} v

2. 27 FZ DB AF- o x| A

¥

3. H=E 43

5. Bl E Aas} o4k A v —

oF A ()
<% 10> HAE TFE o|8st X}

18 7
PRER &Y

<T@ 11> HAE Hlolef AN =93
3. DBOJOJA] 4

dlo]EHo] s S8 T2 IS HAESHY b
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SQL
Parsing

ing SAlIA = 0QSllA F4
parse tree®] &% PQS(Parsed Query Sequence)
& =% A HA dAdA = SQLE Atel 9
JEWAE FAE I adsfol & FAHH
a) Wi, ZF =xpf et Badk 2k
A7 gt mpA e dAol| A= DBolH|A] A
31 °M°ﬂ"1 e AHE o]&3ste] DB
g} SQL =9Hol= =21
ZA5e fze, o
A Ao x3tE HJRE
} ol BoJgt HEE 3%

o|m| A Z+= UPDATE/

i

O

oz o
ox
K=
o>‘
o,
E

INSERT ¥+ DELETE SQL& *#3}aL, ALE o]
H) 2] 2 dlo]Eju|o] 9] AL A=

Z 3|8k 2= 0]

- 2 T M
+ SELECT SQL& g3ttt

3.1 SQL £&

ol FEEE ALHES ARARY 715
= gdolut HlojEHo] 2o A7gitt HAE A
FE ArA ] 74ﬂ1ﬂ?49]r =i e L )
S 97 @ 5 glow, DBelv A Aol e
3 SQLE 219 dF =z EotFETE 1 9o ® d
olE{Hlo]~ ddoj2 2 ¥ stored procedures}
trigger, B} ¢ T2 a3 wE 183 A3y
e SEA "N W)= 227k gltk o] AT
M= && Zrads BEo| W)= 210 F
A< i1, DBMSel W=+ stored procedure

2 trigger?} Java stored procedure® FA4 3=
SQLO A Y& FF A HAR FHT

ARAE 715 59 Aot #HE A W&
o F4& faA A4 EAQ] UUID(Universal
Unique Identifier)& A}-8-3ttt. DBolw|A] AA S
918 SQL F=olA % Y3 UUIDE A4+
23758 5Y9% HAE(EEY FeddE 5
& Aol EgEE SQLE 3ottty

2% UUIDE A2t g Ao 20+ &
(line)e] ol “g¥tglol v UUID7F Whe7] A7b
A gjoA] FEE= SQLES AHIH = 0QSe] »hA 2t
A2 (member) 2 F7FeHeh 0QS+ %?:_1?} UUID
(tde HAE)RE 7|59 SQLES 94E e
Ao w2 Aofgitt dAl AelskaL %E
o] UUID$} the UUIDE whd wj7#] o] Aa=
Aate] dhite] HlAEd adsls 0QSE A
gith 2= Z2IOgo] s SAYR 7|55
7] WiEell OQS+ SQLe| A =AE fA gt

L
.
o

HXAE



HAIE SBAIAH HlAEE

2|t DBO|o|X| 4Mof| bt i

A7} spAE o]-8-8to] DBolv] A /el 2
83 SQLE 9Eshe dfolle =1 99| A
glol 44 0QSE AT Hx HAES] 5
ol-&3to] DBoluA S AL

KeX
d &A% 008l @A s

3.2 SQL Parsing

Parsing @Al A& g 2E SQLY] A 8H<]
0QSE #Ad = glojA SQL T84 AS+=x
(parse tree)9] =23 PQSE =E3HY Pars-
ingZ tEo] 7z SQLL SELECT, INSERT, UP
DATE, DELETE 9] slu2 EF3ch 221
2 Adojo] Autd g wpz7IA 2 SQLL] Parsing©ll
Ml 70 BEE ARE o 5 g e
SQL - =Hle] B 7hA] e A]o|th
1. SELECT, INSERT, UPDATE, DELETE®] %

T TH(syntax) = AT & 5o %3

SQLY] Z$-SELECT, FROM, WHERE$} #2

&7 DISTINCT, ALL# 22 7]9]=9] g

gk ARl BE ERlgitt
2. subquery= SELECTe| &3&}o] shelgic},

3. AEAL & 9k 3, comment, EXEC &

& WEstAY Al Aste] 5 SQLE vHFrh
4. alias, meta—character(+), 2] 3. DBMSel| 4] #]

Aot o] AEg ARSI gt alias?]

Aol 9, 2 2 e 23t dig 43

& AL ol%-2 s

ek, o] Tt AL oW A4 Aol A
SQL 74249 AT 24 GolahA Fel.
1

3tE SQLE HAE
sl S B3 dEd A48 fA 8k Atk
3. PQSell X3 SQLS o] d-&3t= 0QSd

3.3 QDS(Query Dependency Set)

3.3.1 QDS2| Ho|

wfiTolth B& AN 7hA A 23 s
AL w7bsstt) AR 5422] SQL]
o Elelel7) sttt SQLe A el <] s A
I A EE fF3he Aol 7FEsith dE £,
<SELECT, INSERT>2| Z2z} t)’d vlo|Eg7} &
A3, 71 Aol 984 SELECT+= INSERT
Z ggstE e dolE7t fles EelstE e =3
o1& & 4= 9lar, <SELECT, DELETE>¢] 7-9-¢]
SELECT+= 2HA did dlele 7} s E]l3tke
T &3 FEo| 7heslth oA 2% o
dlo|E7} Zrhe AL

| EYatrh= 21& 9w gt WHERE -©]

rir

o
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tion Set)& AY/d et
. PQSE CSZ 571 #&(equivalence partition)
sta 71 A%E el nl(CSe dae )
o] FA RS A st A E = Aol whet
HAE F-oJste] QDS(0 < i < n+l)kal F-2tt,
QDS+ Query Dependence SequenceE o]v] &}
o Fde QDS EgH SQL":—Q- 0QS<}t PQS
oA 7 AL AW SAE FAEH] Wi, das
Atolol eJEAA 7L 9L @i v 2y
A= o QDS H SQLELS =3} i
olel7} gt A A7 HAE(ZEIH A
Aol Ags nAA ek
QDS9] =, PQS = {Icy, Iez, Sci, Ucttell Al LS,
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A QDSioll 3+ dH e SQLS sdE =
Z(CSe] 54 949 WHERE T-#)°] A Ashe
B deliE 23, U9, 43
E7} QDS; Oﬂ x3kE A
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E]]O]E. 223} &4 7 2 WHERE Z71o] 2
AEH T QDS olwA AN FH e}
SQLE AEth 55 IS H2EZ Ag"
UH dlo]E 7} vtEA] EAF ok sl Aot} Hlo

Lol s glZ=t oln] EAjstal itk 7|E

#) 5 =2 UPDATES}1; @l 7=7} glojA UPDA
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A dA2=s A4 u, UPDATES A 3s}o]
ARANTE Aol = AdE THdta, 1 4
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AR oW A= B 23] Aqfoln, AR o] W] A 9}
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olojA A SQLS! SELECTY] 7824 AE+
Fzsto] olm|x] A4 Ul Hlo]Eo] FFE 9}

ojn], wlo]E o]~ ~7|wtE A st &4
o(FtEME, Fradd, A, £, FtEwWS,
SYA, AHEE ) & ottt o]ojA 213}
Ao A =W T 1234567890°, AH& L A= 2011
1120182030", A& 60008] 7] =& W7 slar,
v ] &4 ghell diaiA = 7k= "ol Sl A s
Pz=o] F 7] 7t=HE, o] YHA=9
Ak fraddel dis) 242 12345678907, 3000,
2020099 Fe 235 F& devid, <ad 15>
oF 22 o 49 SQLS AHFo® Y & otk

ag e

=

=

o

=)
=
bl

$J}ﬂ£PN

SRRl

[+ 7t= HolZ +
UPDATE 7t= SET ®&dd =" &4 = 3000
WHERE 7t=#3 = ‘1234567890

INSERT INTO 7t=
VALUES (1234567890, “202009', 3000)

[ WSy EolE +
UPDATE W44
SET &8 = 100, A LAl = 2011120182030,
Atg= = 6000
WHERE 7tE®# S = ‘1234567890’

INSERT INTO L™

VALUES (100, ‘1234567890", 20111120182030’, 6000)

<17 15> 55 R#°l olalx 44 sqL
dolol A FEdds $A9 e 72 & ¢

ohA (spaco)sh 03} o] 3% £49) 457 el
Sgshs UEE gom A4 FE 9

SELECT &€

FROM 7t

WHERE 7tE#HS = ?

INSERT INTO 7t (Ft=eis, REd €, &A)

VALUES (2, 2, ?)
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Aste A g-oltt ke ‘L=t 52 3}
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H-&-3} o w9 F 8]F5S ApA| ekl JTHDa-
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Cheung(1999a; 1999b)+ Z =130 A AFE-5 SQL
o] oqujE Zraf AR A7 Fof o]
ek HAEA 0| AE Ak d7E FHsL
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A A& HAE 8 to|EE AgAste AT
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SAIAE 2O, dolEHo] & A7]uke} HolE )
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= o]g3lo] #z FAA (reference integrity)= &

Bk yerel Hste] A7 o)A 912 7]

KX
=
o
o
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Abstract

Automatic Generation of DB Images for Testing Enterprise Systems

Ohseung Kwon' - Saneung Hong*

In general, testing DB applications is much more difficult than testing other types of software.
The fact that the DB states as much as the input data influence and determine the procedures and
results of program testing is one of the decisive reasons for the difficulties. In order to create and
maintain proper DB states for testing, it not only takes a lot of time and efforts, but also requires
extensive [T expertise and business knowledge. Despite the difficulties, there are not enough research
and tools for the needed help.

This article reports the result of research on automatic creation and maintenance of DB states
for testing DB applications. As its core, this investigation develops an automation tool which collects
relevant information from a variety of sources such as log, schema, tables and messages, combines
collected information intelligently, and creates pre- and post-Images of database tables proper for
application tests. The proposed procedures and tool are expected to be greatly helpful for overcoming
inefficiencies and difficulties in not just unit and integration tests but including regression tests.

Practically, the tool and procedures proposed in this research allows developers to improve their
productivity by reducing time and effort required for creating and maintaining appropriate DB sates,
and enhances the quality of DB applications since they are conducive to a wider variety of test cases
and support regression tests. Academically, this research deepens our understanding and introduces
new approach to testing enterprise systems by analyzing patterns of SQL usages and defining a

grammar to express and process the patterns.

Key Words : Test Automation, Test Case, Database Application System, Unit Testing, Regression Testing,
Database Pre/Post Image, Query Dependency Sequence

* School of Business Administration, University of Seoul

X sHEAT M7 M4z 2011 128 57



i
to
o>
Ofor
L
olr

A 2 &= A

Ao

1987 F=ostas} 2007d Foista AHguistdol s 2zt gaksiatel Fakaal
T2 HESA (F) = AASDSOIA 2F-3IoH e AXTUEH o)A

230l AA FolHA AeAFetn AG oA MIS AF0 2 WAl A S o]
F Zolth = 4 A9 S % AEAE 7|k HCBD) Z2AEE S5 Aa, 4
£ black-box E]2E T2 7jukalgit) BAlRoks S8 2y ¢lela, Bl AEA o)A
AEAA, HI2E Z2A 2 A5 SHTMS) o]t

MeAdfstn FA74 A8 HE ZA3L University of Texas at Austino| A 738}

) B9l gkt ek 29T Fol ALl 2REReH f5 T
259 AR AL 498 Ao glom,

A8k ST} Decision Support Systems
M FQ PRk JEAIAE T, ARV]E B, 22

58 XsHEAT 17 M4z 2011 129



