FYRAI2-" AT, A9 A4
SR B A A EE3)
2010% 129, pp. 25~49

dut]= SQL 7]¥t ARA|AHe] sut 1l
e Wl ik A

58 5
(7 #b
[. A& IV. Pro*C 213 2] WE 2 74
II. o]&% =7 4.1 Hlo]& HAIA
2.1 ODBC 4.2 PrePro*C HWHE
2.2 Pro*C/C++ 4.3 PrePro*C 3
M. Pro*C =213 FHeite] EA1H V. E9
3.1 Pro*C ++5 £4] VI 28
3.2 Pro*C #E)ge] BA 4 23
<Abstract>
I. A-l =2 Hlo]2= FslE . Atis) =ik o7)4
25 ¢ Uro} } 71952 oJA] ©]2A ERP 7=
AP EolEHlol00DB), ARL-BAY = TN THE WA dleEpel Sl & o
HolEHolORDB) 59} Az e} 54 = 8E = seayEs Fhek

ol E7ala A1 Ho|EH|o] 2RDB)E o} A 719e] AR7E E8 dAle A A
A% 7|AARA2=E o] Z7ko] =3 UT) 1990 o] T BEIGAE do A2t B 253}
W) Zuk ol AL Aglel e Hjsie oy AR S Aok ﬂ*ﬁ} B AeskE 7hs
T 7= 1 o) E3l 231A HH3) T 3 slFe 83 ARI)E F9 iyt o]
S 22 2957 AFsl o)Ale Ao thR Ejuto]id(data mining)©]™ 7]04,] do|Er}o)
Ro] 71g450] EYS AAE A9we] BRp; 8 o6 AEHEE Iweh A8 ), viE

Enterprise Resource Planning) A|2~ElE-2] 735 Soll B3 AR = PEE ol8ste] HolEv}
19< Fadatar it dlojEjntelde] tiE3]

A dlolEllolsg Ao Sha glov,
oleld ERP Al2sHle] 758 el J1g dele) ¥ 8% FekRe viE w8 A (fraud

O

* AATiEtaL YFAH 2 FGBHT 1, yusong@yonsei.ac.kr
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detection), $18 2] (risk management), 1174
B9t o (claim prevention), 312 3] 2 F-A4]
(customer acquisition and retention), X7 A&
3} 2 233 (customer segmentation and
profiling), "HAI® &3HE4A] (campaign effect
analysis), ¥3£ P}AE (target marketing), 12k
o (cross-selling/up selling) 52 5 <+ J=
Bl 5, 2002; oA 5, 2006), ©15 S-&
Alz=ElE0] 7199 1 9 v FRE o83
o} 23], ellA o]opr]3h niel o] o3k
A, wiE Foll Bk AR7E BAF dHolgH|o]
2o AEo] glong gF kst 7HHL5]
I J= 7199 Hlelgnrtold 8-& "]*E\J
HAE dlolgmo]2 719k 9fef] TSI Q)
HAE dlolEMlo]2 7|8k 8§ Z2 I3
% T e 7IEE Bo| Zolal Jle AoRE
ODBC, JDBC 57 & tlofefwlo]2 A &
= QUH# 0] 28}, Pro*Cel 22 UM = SQL
Z2aH9 7l S°l 3tk 2¥E, ODBCE
vlo|AZANE ALo] ZHE]| F&Aoln At
Ao &%y} %31, JDBCE o AagH)
ApaiJava) Z22efg o] Z|Rtel ARt AR
=l Biste, C/CH2 tegst E2A i"ﬂ’ﬂ
FOF O WE 50 §-& Al=EE
2 071 ) A A ) 71
HHAIZFE S ProtC YHITI= SQL Tz e
0 3 slellA A ok 2, 7198 R
RS]S9 e o] Blol, Tela o e
T gEE Zhe fﬂ o[EH|o|~E ulg o 5}
3 Q)7 wiiEel, 53] Iwti= SQL =213
]

AL oleldt mE WES9 ofF,

1) A} 3 E:LEH“J ?_101% Al ) S = ISP 52 7]t

2, 71de

o
IE
Q
>,
[>

a

g R A7) 5§ o] aejsiel 23
o Fkgshs Ao] vile- wfZahar A3k 2efo]
Hok doll oA Lt 22 age X2
AsE e dHloE o] AA M7 5ol olf=
«’Fxs*z‘s}m} & o, e TR AESY ofF,

tﬂrﬂw 2 04?011*1% A
8t out)= SQL e spt 2 FAR
‘%\ﬂ fml okﬂ &}7] ﬁﬂ W RS saks}

N

ZELO] T3 5101 9)\‘:]'. ‘ﬁﬂ, Zxéoﬂ*i% A9l o]
224 w74 224 ODBC, JDBC, Pro*C 59| d

olEHlo]2 H TEES ATE 3N e
Pro*Col] 238 90 Pro*C 7|HF 3-8 =&
I3 FFY] AR £ At 29
TAE 2T 5 = ArlglE goRE o]of
A, 48| = Pro*C T2 sk 2GR H
T o PHES B39l o] WHES 7%

AlZ=Hl] ]| ts)] Yol 3 57 ellA] o]e]] o
3 EofBl=S gt} 12, wiAHoE 6o
AN AES P9EE itk

II. OI=H uH&d

2.1 ODBC

N3E dlolguo]l2~ AAZ(ODBC, Open
Database Connectivity)= Ho|EH]o]2~ ] A]

AojzA WJZXLE AREEAL Sl

& RE C/CH AolE o] gsle] ApgtEo] Q)
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ZE(DBMS)ell HZst7] 913+ 315 AE o)~
o|tk. ODBCE Z21#7 ¢10], vloJEju|o]
A", FRAA T SHFoIH, uwhebA
ODBCE ©l§38h= &8 T2 ZUE
Zagle] tloleHo]29] HeolHe] HI2 4
At} ODBCE ©)71F 3t #AE 2 vl
AlE DBMSl R3] A7k B 68 T2
2 QIE}Z|©]2~(API, Application Programming
Interface) ZA] SQL Access Group®ll 23] 1992
ol 7iEE|%lck ODBC 5% o]del & 57/
olde] vlojgfullo] el Hd = = 58 =
2aHS 7] flsliMe Zhzte] Hloleu] o]
29ke] QIEFo|~E HWER F83too} 313
o} ODBCE o8& 7§ -8 Z=1) /At
+ ODBCZh= & 719 QIEjsjo]Aavt i wm,
7 DBMSOl| theh HwRo] Wsltizie
ODBC E=gfolr|tt ge|o|Esld Ha &8 =
273 A= vlE .27} {itk ODBC =210
W= YUY 2 25 A9 =gtel gt
HISHHA| 68 T2 o] AR BFslH 8

“Y(call) ] RS AFsH, ol2le HHo

ODBC+ SQL Access Group, X/Open,
ISO/IEC 5-¢] CLI (Call Level Interface) ¥
= HREROE shal itk 1992d0] mlo]lag 4
ZEE SQL Access Group2] CLIE ©]-8-3}
ODBC 1.0 7id, "h:Esisitk. ODBC 2.0%
3.0 AXWA X/Open, ISO/IECS] ¥+ X
gAZ e, 2009 Windows 78 ODBC 3.8
S 93tk (ISOMEC, 2008; Easysoft;
Microsoft) PIO|TZ2AZE H|FA C+ &40

YHIY = SQL 7% JEA|AES A Bl 2] el e a7

A ODBC Z=21#% @A= v 2tk

(1) B3 A4 (o] SQLAllocEnv)
(2) dlelguo]z A A

(9% o] SQLAllocConnect)
(3) HlolE|o]2 A (& o] SQLConnect)
4) SQL +% W 44

(%] SQLAllocStmt)
(5) SQL 7 43) (o] SQLExecDirect)
(6) SQL &7 W= Ak

("8} SQLFreeStmt)
(7) dlelguleo]2= dE #7]

(H#o] SQLDisconnect)
(8) HolEHo]l2= AW A4

(43} SQLFreeConnect)
(9) WS AHA| (¥ o] SQLFreeEny)

9 Z2add 94 & A2 (5) SQL &7
Ag) HE oz o] SQLExecDirectd] 214
24 FAE Fel9] SQL HHEES AFsA €
th A& 5o <3 1>9] Z23 oAE BAL
R “SQLExecDirect(gSrv.hstmt, SqlStatement,
SQL NTS); oA 5 ®HA] 21421 SqlStatement
= w42 FHY] SQL Mo =2A 1 fES
“sprintf(SqlStatement, "update authors set address
= '%s_%d' where au_id = '%s"', "Address", i,
"Userld");” ¥l 2lafl RHEolXIth &, SQL
BEES TAEE EHe F HHo] SQLExec
Direct®] 7 WA 152 dAFH k. oA

< e 22 5709] SQL WHES
o

update authors set address = 'Address_0' where
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au_id = 'Userld'
update authors set address = 'Address 1'
au_id = 'Userld'
update authors set address = 'Address 2'
au_id = 'Userld'
update authors set address = 'Address_3'
au_id = 'Userld'
update authors set address = 'Address 4'
au_id = 'Userld'

where

where

where

where

219} o] dloJEo] HT WHZE &
gloJEro]~  91ojel SQLE Agglo =
ODBCE Z2 g% <o), DBMS, 3A|A)|

% S34S A 5 ok

= M

2.2 JDBC

Al g|o]EfH|o]2 AA(JDBC, Java Database

<3 1> ODBC =21 ofx|

void main(int arge, char **argv) {

HENV gHenv = SQL NULL HENV;

DBCONN gSrv;

ITransactionDispenser *pTransactionDispenser;

ITransaction *pTransaction;
char SqlStatement[2014];

DtcGetTransactionManager(NULL, NULL, IID ITransactionDispenser, 0, 0, 0,
(void **) & pTransactionDispenser);

SQLAIllocEnv(&gHenv);

SQLAllocConnect(gHenv, &(gSrv.hdbc));
SQLConnect(gSrv.hdbc, "DSN", SQL NTS, "username", SQL_NTS,

"password", SQL_NTS);

for (int i = 0; 1 < 5; i++) {

pTransactionDispenser->BeginTransaction(NULL,
ISOLATIONLEVEL ISOLATED, ISOFLAG RETAIN DONTCARE,
NULL, &pTransaction);
SQLSetConnectOption(gSrv.hdbe, SQL COPT SS ENLIST IN DTC,
(UDWORD) pTransaction);
sprintf(SqlStatement, "update authors set address = '%s %d' where
"au_id = '%s", "Address", i, "Userld");
SQLAllocStmt(gSrv.hdbc, &(gSrv.hstmt));
SQLExecDirect(gSrv.hstmt, SqlStatement, SQL_NTS);
SQLFreeStmt(gSrv.hstmt, SQL_DROP);
gSrv.hstmt = SQL NULL HSTMT;

pTransaction->Commit(0, 0,
pTransaction->Release();
)
pTransactionDispenser->Release();
SQLDisconnect(gSrv.hdbc);
SQLFreeConnect(gSrv.hdbc);

Srv.hdbe = SQL_ NULL HDBC;

SQLFreeEnv(gHenv);

0);
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Connectivity)> AR} T2 7w o] 3730
A glo]Ejuo]2 || ~E(DBMS)dl H238h
7] 943 £ IE#H| o]0tk ODBCS} w7}
A= JDBCE Hlo|gw|o]2 A2l F-GAA
S 5HZ o, welA IDBCE ol&3t= At
vl 3-8 T2 e FYEe] Aglo] tlolE
Hlo]2~9] dloJg]o] HE 4= 9t} ©, JDBC
< A 22 Aofvhs A gtk IDBC
£ o &% 7 At -8 =2 A=
JDBCZh= g 79] QIEjso] gt ¢ =]w, 7)
1 DBMSO| tigt HwbHe] wsitEs
JDBC Egteo|Hnt fHlo|Espd il 3-8 =
233 A= vl 297} glok IDBC =)o)
He ZUEY 24 A5H A9 =gto]H e}
HIS33HA 68 2 a3o] ARSS sl 8

(call) HH] g AlgsiH, ol2ig ¥

o -y

K

o] AFEL & 229 vlojewo]~
= HPS 7 DBMSS] HHol& Hdehke o

JDBCE 1997 2€ 199 A mlo]A2A| A
Bl 2~(Sun Microsystems, & 2 2}&)dl 2J3] =}
vl 2 FYPE EFH WA 1.1(Java 2 Platform,
Standard Edition, Version 1.1), & J2SE°|| 32§+
wjo] HhEEQIch o]w) JDBC-to-ODBC H317]
9} 7 HE o] ODBCO) 28] H 7Vedt
2E dloje] Y% (data source), IS E°] MS
SQL Server DB, MS Access DB, MS Excel 2=
ZHEAE 3 Folx ddE F 3T
JDBC 3.0%-E = Java Community Process(JSP)
ol 9]A3}e] 7jt Fol, JDBC 3.0 JSP %
9] JSR54, JDBC 4.0& & ¥ JSR 2212
2H3EE YAt} IDBC 4.02 @A) Java SE 6° XE
sh=]o] itk (Sun Microsystems, Inc., 2006;

YHIY = SQL 7% JEA|AES A Bl 2] el e a7

Oracle)
JDBC Z2a" 9= o3 2t

(1) JDBC Egtolu] Fefj2 2

("8# 9] Class.forName)
(2) dlelgHlolx A4

("3 °] DriverManager.getConnection)
(3) SQL &4 ¥ A4

("8¥ ] Connection.createStatement)
(4) SQL &7 A3 (H#H o] Statement.execute)
(5) SQL &7 W= 24| ("= o] Statement.close)
(6) tlolEHo]2 I E7]

(8% Connectin.close)

¢ Z2aHY @A T 4L (4) SQL =
A FR o2 wEo] Statement.execute?] <l
F2A EAE FHY SQL WHEES AlFSHA
A}l dE o] <3 2>9] T2 HAIE B
Z) WEE “stmt.execute(SqlStatement);” ol 4]
Q14= SqlStatement= wAFE FENS] SQL HH
FoEA I UeE

“SqlStatement

+

String.format("update authors set address =
'%s_%d' where au_id = '%s %d", "Address", i,
"Userld", i);” =@l o wHsolRith =,
SQL WHEEs wAEE RT & WHol
Statement.execute?] Sl-Z @AFH H} o
A 2O vt 22 5709] SQL BHE

2 Axgom sgsta ik

update authors set address = 'Address 0' where
au_id = 'Userld 0'
update authors set address = 'Address _1' where
au_id = 'Userld 1'
update authors set address = 'Address 2' where

au_id = 'Userld 2'
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update authors set address = 'Address 3' where
au_id = 'Userld 3'
update authors set address = 'Address 4' where
au_id = 'Userld 4'

19} o] dHiolewlo)2~ HT WHol2 2F
gloJgulo]~ o]l SQLS ARESHoEH
JDBCE ODBCAH¥E DBMS, +344 53 &=

o O S
BEe 44 F 9

2.3 Pro*C/C++

Pro*C(Pro*C/C++)= 2.2}(Oracle) DBMS
2 Alo]H]o]2x(Sybase) SQL A DBMS®I| <]
3 AHEHE It =(embedded) SQL &1
#v Aojo|tk. Mt= SQL =232 HE
T2 A2 A= Yo gutj= SQL &
15, A4S b, wtl= SQL

& =2y 22 2= ol E3d o]

Md o lo
oy
K

I'W o
3
t-lé}
4
=

oX

Ejlo]2 T SQL 73S Uil dwt=
SQL 42 SQL HAg|7]ol o3 afjAe &
3 gfolHYYE Fav ot T2 74
o2 gAg o] HAS B3l sl A=
& A2 FEE Aoy o3l A
Pro*CE C ¢1o] TE C++ doJ(C/C+ ¢19))
£ F =207 2oj(host language) = A
gt} C/CH A2 2L Avls o) &
22 22 T7300]] UM =(embed)E SQL +HE©]

=
Pro*C ZA2]7|(precompiler)el]l ]3] 3=
% 217k 89 SQL gelndle] PE a2

it

3oz gAlEth Pro*C AXT 7= E
C/C+H T2 I E A3, o] & 1Y
< BEFY C/C+H ARLYel &l 3 7Fe
Sk 2 J3(executable) &2 HIJHTH
(Oracle, 2005) TS Ao A= Pro*C T2 13
o] 71 FE=S WA, Pro*C YHH =
SQL Z=3e] 7t 9 APt FARES

<¥# 2> JDBC == of x|

public static void main(String[] args) {
try {
int i
String SqlStatement;

HH).
B

for i =0;1<35; i++) {

stmt.execute(SqlStatement);
}
stmt.close();
conn.close();
} catch (Exception e) {

}

Class.forName("sun.jdbc.odbe.JdbcOdbeDriver");
Connection conn = DriverManager.getConnection("jdbc:odbe:ydsn",

Statement stmt = conn.createStatement();

SqlStatement = String.format("update authors set address = "
+ "%s %d' where au_id = '%s_%d", "Address", i, "Userld", 1);

" nn
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Y= sQL 7[Rt

HAlzEe] 7 5l e el tig AT

<3 3> ProxC SELECT Z21% ofH|

int a;
EXEC SQL SELECT salary INTO :a
FROM Employee
WHERE SSN=876543210;
printf("The salary is %d\n", a);

EES Hes sl

(1) SQL &%

Pro*CollA E& UWTE SQL #7442 719
E “EXEC SQLE AJ&Hslo] xﬂu]ii(‘-’)_i
it} SQL 42 C/C+ F3Eo] & &
= C/C++ 22T Y ojtolE 9X& & 91
t}. 4l & S, <3 3> SQL SELECT B#<
Y=g Z2 o) Aol

@ Z2E H

T 2E W4 (host variable)= S8 ZZ 13
(host program)¥} H|o]EJH|o] 2 71e] AAE 9
3 84 E—TLO]E}. FRE WSE O0H WF

_’_'_
7} A 4 Qe o\ EoE g & ok

T2E H A e ey 2ol

declare section A& 3] Fojof sit)

i

EXEC SQL BEGIN DECLARE SECTION;

int x;

char *y;

int z;

EXEC SQL END DECLARE SECTION;
QT SQL BN 51E WGE ZE
(“:”)_ ] 0:17‘1 _1.}\]0].040]: 6‘]—]’4— %E:’ ?:]H-“
= SQL £ U7} ol HE] C/CH £
He FEL 2olA Wolo} gk IE Sol, ot
2o Yol HAF FAE WEE ol §diel
SQL INSERT W#H-& =gt 2 a3ilo] o
ol

¢

|

<E 4> Pro+C INSERT =212 of |

void f insert() {

VALUES(:x, :y, :z);

EXEC SQL BEGIN DECLARE SECTION;

int x;
char *y;
int z;
EXEC SQL END DECLARE SECTION;
x = 20100301;
y = "Smith";
z =3,

EXEC SQL INSERT INTO emp(empno, ename, deptno)
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x = 20100301;
y = "Smith";
z = 3;
EXEC SQL INSERT INTO emp(empno, ename,
deptno)
VALUES(x, :y, :2);

3 AAE HE YWY = SQL 2o
2 %33 Aol <& 4> Yeht 9t} o] oA
M= FIZ= (20100301, "Smith", 3)S H|o]
= empd] Al HEZEZ FUbsial Stk ¢, o]
oA ZZ e dlo|EHo]2e} AAsAL
A4S B T4 XA @5l Folst

7] vjth

. Pro"C Z202 Z2|MQ
=} dIbS
=HA

B Ao BAE IAE lolem|o] 2~ 7k
JHt]= SQL =2 13e] /a2 §X| RS B
£ &olaHl 37| #13k WRES Adslar 7
k= Aolth. AAE dlo]Eul|o]25O0DB),
A-AAE vlo]EH ©]2(ORDB) 59 A=
o] SN Eatar BAF HlolEHo]x
(RDB)E % 7|9 BA|2H o] Z7to] 11
Atk olel mek, o] 7IHPEA 2RSS
TAE dlolEM|o] 2 7]Hke] QWTj= SQL =
2o g JdE A,
o} &3k ODBCQ] A4 mlo]HE2 AT E AL &
Aol TEE o] Athke A A S5 3
o= =9 4, 221, JDBCY| 7¢ oH®
B 7199 AEA|ZHe] Aup dojHu=
C/C++ o] 7[Rk 2 =jof Qluke= A 59 ol

ro oo
OIA

=~
E

& o} A 9)

ufiZo] ODBC, JDBC 5ol Hl3l Pro*C7} 7194
AuA Aol o ol A Qi wheh
A, B ATE M= SQL T2}
% A Avw 7 ey 2dos
Ee Ok

ol X —rxﬂﬂ He e %‘0}

LIRS ‘1} 1&4% Al 719 HAI2F] o]
Efdlo]xo] B4 24|, )il o]oh Avso]
Pro*C ZHAol A WA sh= ZAIZ o] & &
ATk WA 71GHREAILE A &S] EATE H
= ﬁ% TE Holed} 2= el 534
A & 714 dlolEH|e]e) A A

7§l Elelet 7} HlolE —’Fﬂ~—?‘ﬂ.‘ 7H4 Z

o
=
g
i
I rl

webr, B AoX= Pro*Ce F-(Oracle,
2005)2 & U] R3] AHREA, o3 =7
a8 A g fAR Ho ofEgo] WAt
= 4L BYs) HEE splth

EE Pro*Collr] TAE HFE o]83e] Agls)
7} 3w ZAsledof she e e gol =
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Beof 5t 3-4u)

<& 49 oA T2 WS A, Xéﬂf‘ﬂ <% 5>
E AWHEAl <FE 5> SQL INSERT H#H
Tk S 4 FEO=E o] RISk

o &, (1) 32E #5490 32E
H A, Q) BEF AN, @4 B=#
T 4 Fito] el o] 4 ¥EES A4 g
Merrge] eI gRlog o]fojx Qi
A, oS S0 1007]2] == o]Fo7 ]
o]EjH]o] 2 Hlo]Eo]l tha] INSERT HHS =
27 & 75 Aol 400 220 01*@ zZ
1%*2 2% 40}0401: Shthe “‘Ol =

e r& Kl
OIS rUlo

-
e B

& 229 412 A9t B 2 2

Y= sQL 7[Rt

HAlzEe] 7 5l e el tig AT

T AUk A4S INSERT &9
UPDATE, SELECT 5 t& SQLS] %3
A W= HszakAl vehdtl F=9 TR
T} 3~4u)e] T2 21918 AHsjof dthe
AP T2 A A] B 39 AR 8
gk ope], FAES Al FE 2]dS a7
o} o5 Sof Puvt F) Bs AHENE -
22> FTOA 3~4 THIE FAlO] F7g3N ok 3
ZE{(duplication)2] F#|7} A}
5] FAE YT HolgS T2 79 o
] el MZE 2 PEo|Z HH(INSERT,
UPDATE, SELECT 5)& o] X thA] Aisich

ole)

. oleig

ofN rIr

H

<E 5> Pro*C INSERT Z223 ol £4

void f insert() {

int x;
char *y;
int z;

EXEC SQL BEGIN DECLARE SECTION;

EXEC SQL END DECLARE SECTION;

(1) I2E WHg 2

x = 20100301;
y = "Smith";
z =3

Q) TXE W g A4

EXEC SQL INSERT INTO emp(
empno,
ename,
deptno)

VALUES(
X,
1y,
z);

4 2= % 24
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nfl
N
Pl
=2
2|
3
ot
e
-
4z
ul
[o
N
A
offl
>,
=

Pro*ColM FA1ES H25)7] 98] A1 gshe
#A}530]  VARCHAR®|th  VARCHARE
Pro*C HA2]717} )14t Aejehes SAkAts
#(psuedo-type) . 2A, FAtFo] HRES W
W HoE e 7P Zole) EAES RHsFE
o} o= S0, Pro*C AAE7)E TR HdS
ole} BL C/CH+ F-2A AQ o= npLolE
ct.

VARCHAR username[21];

—

struct

{

unsigned short len;
unsigned char arr[21];

} username;

2419 28l thall SQL SELECT &S 3
&= Pro*C ZE213 A7} <3 6>l e}
U Stk o] X238 AL8-A}1H(username)©|
"ysmith"Q] 3174 ] FAx(address)= 3317 ¢
gk Zlo|th. A7 AR 2 F4A FEvt
VARCHAR & TAER 2|53l 3l 9A
21915 “VARCHAR h_username[20 + 1]°E A+
HEAL AREAPEE AF S2E WF

h_username®] AAE3L 9lom, 1 F7)= 219]

t}. L djoJeiuo]2o) A username B=2] =
7= 2002 5] ARE, C/CHolA] 24}
S AT A TAES FHll ¥l EAHnull
character, \0°)& GlE°]7] wWizol| o|& 913 ¥
e s 7Y Folof R SAE W
h_username?] Z7]= 212 AlQ1E] oo} st}

gsog 2 Jfe] =g 2l “strepy
(h_username.arr, "ysmith");”2} “h_username.len
= strlen("ysmith");"E- A3HAL 0172 VARCHAR
& $2E W< h username®] C/C++ ol A
= lend} arro|2}e oJE ] H-E(attribute) S 2t
TFEA 7] W, FAE BARE $l8t 2 2
oz uehdth  wAEORE “printf("The
address is %.*s\n", h_address.len, h_address.arr);”
S 2R AL h address GA] FERAO|EE FA}
& FS h address.arro] YERQITE 1™,
h_address.arrS BE9] C/C++ ExGA]g Hl
TAH\0)Z EYR=(NULL-terminated) E|7}
offel Bl T *)o] FAHE ol A7 Fejol
B2 h_address.lens ©]&3te] £AE L] A7)
£ printf ol geFolof gk wheoF FAtd
o] A71E ¢HFA F=TH, printf 5= &
oA B 20 E The WA BAES &
el & Aolar, o]AS Az 3 oF
(run-time error)E HAIAIZ Ao|t}

o|9} T A A WA ZE R
Hollx & 7] FAIE doitt AAZE ZAE
o], ¥l ExK\0)Z E}=(NULL-terminated)
B9 C/CH TAE I = U gHjolng, &
A48 BAL e 29 A 2AEY] Holg A
9] len VJEZRES ol8st] Ydo] Al F
ofof 3, o] 7t JNUA Al =] AP

= Pjela Yolrh Z2 e Ak S71)

B\
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Y= sQL 7[Rt

HAlzEe] 7 5l e el tig AT

<X 6> Pro:C At HMzZ| =27 of A

VARCHAR h_username[20 + 1];
VARCHAR h_address[50 + 1];

strepy(h_username.arr, "ysmith");
h username.len = strlen("ysmith");

FROM Customer

EXEC SQL BEGIN DECLARE SECTION;

EXEC SQL END DECLARE SECTION;

EXEC SQL SELECT address INTO :h_address

WHERE username=:h_username;
printf("The address is %.*s\n", h address.len, h address.arr);

)
7tk 53], #4148 =] N7t B v A o] TAE WS HlE Hol| Bof vEhdr] =3t
W2 slog 7z BuBo] T7|E YYo] & i_address®] Zro] 0.t} 2O address =2

ol
FIF

Jz A
ol e

afo] ool BHA| 2R sFolof

< ZH it} 412 VARCHAR A4 A| Z=
o A AT “T7] + 175 HFolo} 5}
o, Ul Hlofellols ) WAl whe} 2
Eo] 277 vk A% SR} Y B

FEC] 9IS T RobH 1 =718 Yo
o] ook S AN 49 EAZ
ARk

—

(™h AA B

Z|A] M4(indicator variable)e= ZE Zh9]
NULL ¢J%{(missing 9¥)E FAI3NF7] $130
FAE W] AEF o7 FrlEE wgrolth
Z|A] W= 2 HFO|E A<(short int)Z AAE
H, Pro*C SQL 04 T2E W4 250
ZE() 2ol YeRdth <3 7> AA] WA
45 0|83 SQL SELECT W< o A7} Le}
k. o Ao A= address B=of thdk X]A]
W= i address7} short int 0 F A%l om,
SELECT 7% WjellA] “:h_address:i_address” <}

o] “$l8°(NULL, missing)= 3#AI3}AL 0ET}
FAAY oW« BABIER, oo Bt
Z 8 (printf) ©] if £ ©]§3te] A=
ATk A W] gholl e S AE waro] 714
221 Zgejol thai= Oracle Pro*C A
(Oracle, 2005)E =3} vl
AA WMFE BE, S T2E W49
7] sl WheA] Beshle AN 3B
T AR A 9 FAI R o] EAR
op7|gtt AA] M= (1) A= efof 51y, (2)
S2E W Hol| yepel st (3) AJA] W
o] ghol| wht SAE WS gho] AgjEojof gk
wetA A W AYE Sl 2= i 3
Hj o)/l sfFele ZE a1 2Rlo] A= o
oF afal, Bt F=9] F7} e A Al Sl
ZA4- Zlo} 1xjFEolof gtk AA] Rige 5
4o} A e R $E WMo} B4
o] AZyshH, SAE Wel XA| W] AE
HeiA 2= Ao 6~7 Y 2O ERIS
Zgsljof gtk olobr|7} HaL, o]zl gl

o

o B

KN
=
E
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< 7> Pro:C XAl H== o[8 =2 ofH|

VARCHAR h_username[20 + 1];
VARCHAR h_address[50 + 1];

short int i_address;
strepy(h_username.arr, "ysmith");
h username.len = strlen("ysmith");

FROM Customer
if (i_address < 0)

printf("The address is 'missing™);
else

}

EXEC SQL BEGIN DECLARE SECTION;

EXEC SQL END DECLARE SECTION;

EXEC SQL SELECT address INTO :h_address:i_address

WHERE username=:h_username;

printf("The address is %.*s\n", h address.len, h address.arr);

6~7 Wo] TES] A= B,

3.2 Pro*C Z2Z|Ale| EN 24

A7 ProvCel E2E W BAL, A
o MR T2 A B §
Ans welge] BARES Aungic o5
BAYEE 27 W3} 3R] FAR 3
2 4 Ik o] wisolek A% =g
2}910] Pro*C 213 el M A et

2t

;:
oj
;
il

= A& T, ole|gh RiEo= 7} "o &Y
FE o]EE0] Pro*C ZTE 1Y Yolr Yd==
A} ARG 9 A el gk Ak 227t
JudE Fdsh wiEEE A Fol 23T
g o]2e ME t2Eg = o229 YHo]
TYg o]F9] HHELS ok 579 (¢l
)9 8(FE o|f)ES Uddtke SHd
A Wigolgial & 4t olE S0, < 7>
A1 Customer H|©]E-2] username, address ZE=
= HFEA YdEo] HMAEa jlom, o3l

1

-

Customer H|o]Eol] &3l I o]255 1}
Adgiths SHA A9 jiEoltal &
Atk 228]3, i address A|A] WG] Q]3|
address B k8 E¥ske if T2 TE 4=
(TreF Aoh) ] SN E A FUgH )
Vel 59, o]AE FYEif 2] HHEo]
3B ltk RS FEo] T Solds s
NEANAl A=, AAm 27] 55 S5
AR AAgE REEslojo} gtk ol A ofe%
= 7FsAIZITh

SH, ROl TS o] 22 Y9
ofg] 3ol o2} ¥ Uehe 2s 23t dE
0], <¥ 7>o|A address T=¢9} T3}
h_address $2~E W A<, i_address A4 ¥
4 4191, SELECT §%o] WellA SELECT ¥
address 2= ©]F 412, INTO F h_address %
i_address ¥ AR, ZEitollA h_address
2 i address F2] AL 5 F 7 H2o) address
he & o]go] FEE] itk vk HlolgH|
o]z AH7A18] WA &Jal addresstt= ©lE°] T

A _D/

ol

o
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olgoz WY B9 9 7 HEel Yeht
addressE2 HF ﬂ;qu_o}o][ 3, 8 ZoEhs

|

meee| A Hy o2 QFE ddg) ofe} 2t
o] F52 Bre| WA A ofel] B5o] ZiR- 14

Folo} ke MolH AARSF A BAY, 2
B Al et ofed Mol Aedst 0.5 154
2 opIgth

IV. Pro*C Z2124 2|
Hi= ol 15

B ATre] dlale oF Fojla] Tt Pro*C X
2ae] Wiy F5 ZAE AATOEZHN
2O L F fARS #
al7] 915k HES ek Tl
AUt} o5 #8712 oleltiol= s =2
oA ARg-Shk= HlolElHlo] 2 HolE3} 1 =

Y= SQL 7|7 YR

Al=Ele] A gl ] el Wigk A

© o ofr Lo
ERE T
oft o g
Eﬂl

T

iy

r

BN

A} Aol
Iz XS
o Pro*C 22 =5 ARk =, AA7IR)
Pro*C o|He]] 35 = AT EQo]2A A2
AT 7)E B=E Aolt)h B Ao o] A
22 71Z PrePro*Celal 252 3HATE THA
D3, vhHEolu} &5 EAIE 7HAE Pro*C
SQL W& tialel] =2 A AT, & PrePro*C
2dsh,
PrePro*C Ax|2]7)7} o] A& Pro*C &2 F&
 upro] F31, o] T Pro*C AA2]7 |7}
HEO) C/C+H &dx FEE o] T, o] AL
Avdsly HF 53 T2 WS WEA He

)=o) IS =
HHEes ¥k A FSE

PrePro*C
LAy B EE N\EAE -
v - ) ¥ -
m\\ [ At Pro*C \ A
\ —-jp—\’L__' H%" ke R Klj x‘l E| _-,-f“:a“
AR X
et e C/Cs Hext
H MM 2235 N ymro T o
& g
AR Zz=#
v -
B f0)2
W) | —— IPIE H/0| £
N Ne—~ el | el 33 Bl 0] &
DB 2+2| Xt

<32 1> PrePro+C M A 2|7|& 0o|&¢T &

A IE
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Aoltt o] e IO B <3 1> 4.1 HOlE HAIN

3} 2tk
9 a8 JERS PrePro*C AA]E]7)E o] &
A

PrePro*C H|o|E WA= g3 & 72

& ey S R FAFer 4 S Zeth

HR A}

(1) BAIE dlolgulo] 79k 3-8 2
WA= DB AN 55 IO “Hlo]
£ WAAE Ak

(2) &3 A= Pro*C SQL o] thal
o 7‘]'}— AAERES 233 PrePro*C 4
& AEE TN

(3) PrePro*C HAg]7]= HolE WAXME
%3t PrePro*C &2~ ZEZ Pro*C &
2> F=2 Wil AE a2 F=E
71E2] Pro*C Yt 2 o] B,
ek, o] 3] FAE 71E Pro*C =
a9 A Axpeh stk

(4) Pro*C AA2]7]= dlo]EH|o]~E Iz
3led Pro*C &2~ FE=E C/CH &2 H
T2 Mgkt

[

Hlo] B0l &,

T=olEy [TAB] DBAEY [TAB] A527] [&
T30 [T ] C/ICHAEE

P=o]E, [TAB] DBAEE [TAB] A=2=7] [&

F337]] [TAB] C/CHAEE

g=o|E,, [TAB] DBAEE [TAB] AH2=7] [4&

43271 [TAB] C/CHARE

[ENTER]

Hlo]Eol &,

F=o|E,, [TAB] DBAIEE [TAB] A537] [4&
=71 [TAB] C/CHAEF

F=o|E,, [TAB] DBXE3 [TAB] AE27) [&
4371 [TAB] C/CHARE

P o]Ey, [TAB] DBX}E‘?ﬂ [TAB] A&7 [&
F3371 [TAB] C/CHAEF

(5) C/IC+H AFLHE C/CH 22~ F=E ) Hlol& HAAME §-8& Z2 o)X ARRE
& Zzadog At E7H9] ElolE Aol tiaix] HAlEHH, 1A

(6) AHEAR= A8 T2 aAe Agsl] gs) & HIOlE o]FoE AL

£ e SR,

9 Y7 ¥ DB #elAk= DB A4
o= Eﬂo]t‘ Uﬂ/ﬂ]/\] 55 o|-&3te] d|o]EjH| o]

LG
LGSTRING VARCHAR2 10 VARCHAR
LGINT NUMBER 20 int

LGDOUBLE NUMBER 30 2 double

24| J5lal Bjdith AFREE

PrePro*C A]71E 13 Blold Mol ol Eof 9] Hol BAE LGEhe Blol
2 PrePro*C o] T8 5wtz s o tisl BASE ok HolE o]g theel:
N o tigk HASe] mEkett 9] oAM=

LG H]o]E¢] LGSTRING, LGINT, LGDOUBLE
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YHIY = SQL 7% JEA|AES A Bl 2] el e a7

<i 8> E|o|= YAMIAM ofH
LG
LGSTRING VARCHAR?2 10 VARCHAR
LGINT NUMBER 20 int
LGDOUBLE NUMBER 30 2 double
LGUSHORT NUMBER 40 unsigned short
LGLDOUBLE NUMBER 50 0 long double
LGDATE NUMBER 70 DATE
LGTIME NUMBER 60 TIME
LGTINTERVAL NUMBER 80 TINTERVAL
LGLONGLONG 10000 VARCHAR
LGLONGRAW  LONG RAW 100000 LONG VARRAW

S Al 7ie] Beof| tis) sk vk 24 d=
olF Foll= 1 =9 tlo]eH|o] 2ol A ] 2}
T5%, =9 77], 223l Pro*C A= Fo] 324
=k 9] oo LGSTRING ZE29] Ho|elH|o]
2~ A58 VARCHAR29°|3, = 7] 10 vfO]
E, Pro*C A28 VARCHARCO|T} 2= 218
o] ZAgelle o A7t F i AR A
=, 7 WA e A7 olst ARlE A
3t} 9] dlollA] LGDOUBLE €= gk o]
o]0l 4] F 30 Hlo|ER F3HM, A
ols} 2fl= 20t} EAE A9 ¢ 2=
o] A71= wlolEHo]l= Y Pro*C ZE I7]o) A
25 oAk XY A5 Aol 9=
o] =717} vlo]EHo] 2o ek Fa Jtof s}
7] vl Aa7bA] At Hols HAK
of we} 2AJ3t glolE WA A7} <3k 8>
Ueht Stk o] A= LGk 1 7l Hiols

o] 10 7} =55 WA ok
4.2 PrePro*C HAHE

PrePro*C W#Hw2 U3 22 125 2

o}

#PPCTE 0] HIo| S0l [HEIARh] ... [AdEAKh]
PrePro*C WHE(PPC HHF)S PrePro*C
A2 FES] PRI ¥T
AZZIY, # FollE PPC WHo)7} Yeliar, 1
Flolle HlolE olF, L2jal tA] 1 Fell= PPC
HEojo] mE Hdergsoe] Uepdth dE &
o] B PPC WRES E¥EAL

1=
T

#PPCHVAR LG -1 extern LVR %s %s
LGSTRING LGUSHORT LGLDOUBLE

$] W&o PPCHVARE 32E WHEE A
a17] 913k "otk olojx] LGE HolE ©lF
o, -1 WHEE Sl YEld LGSTRING,
LGUSHORT, LGLDOUBLE 5% A¢J3laL &
2E HPE HAA3HR= 5:olt). o]0 extern
£ Pro*C, & C/C++ W A A 9k extern
FARE Zolgke %otk LVR %+ LONG
RAW &2l LGLONGRAW ZE29] 34| 9]
o]Fol| thgh F2IH|, A7 M= AAg AHS
AeFet7|2 stk 1E]aL %sE S2E ¥g
ol& 23 B, o|AS = olEs IE

BE W ol202 AMESRrE o) Hrk B,
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A TFEE PrePro*C AA 2] 7] M= dlEAk
£ A5 AFAE WA 9 PPC HHEES
PrePro*C7} Hxg]ehH thaat 22 Pro*C &
& FE7}F AET

extern int lgint;

extern double lgdouble;
extern long int lgdate;

extern long int lgtime;

extern long int lgtinterval;
extern VARCHAR lglong[10001];

extern LVR_ LGLONGRAW Iglongraw;

1 9] Iglong ¥T9] 75 HlolEH o]~ 2}
g 3717} 10,000%18] BlS}, C/C+ A7 7]
= 10,0019 frelsh7] wieitt. o]z SF e

A gk njel o] C/CHIA] BRG] BS
1l F2H N0 E EA8H] wiEel, ®l #4E ¥
7] 918 F714R1 1 Hlo|E 37hs 1Eg Ay
otk <it 8>9] H|o]E BAA AAIE niEe =
oA PrePro*C ZZ IS TSt Ay}
<3t 9> YeRY T} <3 9>2] “sample.ppc”
1YL T 2E HE HAAPPCCVAR HH), Al
Al W A(PPCIVAR %), SELECT ¥
(PPCSELECT % #), &%<(PPCHPRINT

H)O=E o] Fofxl -8 ZZ 18O PrePro*C

2 F=E FAIBRL At} PrePro*C Hx]E]7]
|73 WMEste] “samplel.pc”] Pro*C 42~ 5
A8 ok 39, <3 10>0= dA) 73
34} PrePro*C o7} QoF=|o] Stk

[ o
s
e b ol

)
ks et
o

<E 9> PreProxC MX 2| of |

<samplel.ppc> Y (4A%)

void select()
{
/| ZXE WS
EXEC SQL BEGIN DECLARE SECTION;
#PPCCVAR LG -1 0 LVR %s %s
EXEC SQL END DECLARE SECTION;
)l AP 8
#PPCIVAR LG -1 0 i %s
/] select #]E]
#PPCSELECT LG -1 %s i %s
WHERE LGAAAA = 20;
I &9
#PPCHPRINT LG -1 %s i %s buf <P> </P>
}

<samplel.pc> 3 (A4

void select()

{

/| BRE W

EXEC SQL BEGIN DECLARE SECTION;

char lgstring[11];
int lgint;

double  Igdouble;

unsigned short int  lgushort;
long double lgldouble;
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o

o

f:,—l_

ke

:I.L

long int
long int
long int lgtinterval;

char Iglong[10001];
LVR _LGLONGRAW lIglongraw;

EXEC SQL END DECLARE SECTION;

lgdate;
lgtime;

1/ A
short int i lgstring;
short int i lgint;
short int i _lgdouble;
short int i lgushort;
short int i Igldouble;
short int i lgdate;
short int i lgtime;
short int i lgtinterval;
short int i Iglong;
short int i lglongraw;
/] select A2
SELECT
LGSTRING,
LGINT,
LGDOUBLE,
LGUSHORT,
LGLDOUBLE,
LGDATE,
LGTIME,
LGTINTERVAL,
LGLONG,
LGLONGRAW
INTO Algstring :i_lgstring,
AIgint :i_lgint,
:Igdouble :i_lgdouble,
:Igushort :i_lgushort,
:Igldouble :i_lgldouble,
:lgdate :i_lgdate,
AIgtime :i_lgtime,
AIgtinterval :i_lgtinterval,
:Iglong :i_Iglong,
:Iglongraw :i_lglongraw
FROM MBTNLG
WHERE  LGAAAA = 20,
=4
if (i_lgstring = -1)
printf(" <P>%10s</P>\n", "");
else
printf(" <P>%-10.*s</P>\n", ((int)lgstring.len < 10 ? (int)lgstring.len :
if (i_lgint = -1)
printf(" <P>%20s</P>\n", "");
else

printf(" <P>%20d</P>\n", Igint);
if (i_lgdouble = -1)
printf(" <P>%30s</P>\n", "");
else
printf(" <P>%30f</P>\n", lgdouble);
if (i_lgushort = -1)
printf(" <P>%40s</P>\n", "");
else
printf(" <P>%40u</P>\n", (unsigned int)lgushort);

10), (char *)lgstring.arr);
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if (i_lgldouble = -1)
else
if (i_lgdate = -1)

else

if (i_lgtime -1)
else

if (i_lgtinterval = -1)
else

if (i_lglong = -1)

printf(" <P>%50s</P>\n", "");
printf(" <P>%501f</P>\n", Igldouble);

printf(" <P>%70s</P>\n", "");

printf(" <P>%-70s</P>\n", ICECNum2Date(lgdate, buf));
printf(" <P>%60s</P>\n", "");

printf(" <P>%-60s</P>\n", ICECNum2Time(Igtime, buf));
printf(" <P>%80s</P>\n", "");

printf(" <P>%-80s</P>\n", ICECNum2TlInterval(lgtinterval, buf));

printf(" <P>%11s</P>\n", "");

els;rintf(" <P>%-11.*s</P>\n", ((int)lglong.len < 11 ? (int)lglong.len : 11), (char *)lglong.arr);
¥
<E 10> PrePro-C ¥&0| =5

EELG M
PPCCRTTABLE Ho] B8 AASH= Pro*C HHEES A3
PPCDROPTABLE Blo] 8-S A3l Pro*C WHES A3
PPCINSERT PIZE=ZS A (insert)Fh= Pro*C BHE-S QA3
PPCUPDATE Y HZE=E % (update)5H= Pro*C BHES AT
PPCDELETE PIZ=S 2FA)(delete)3HE Pro*C HHES AT
PPCSELECT H2=Z2 A (select)3h= Pro*C HHES A3
PPCFETCH :é,i;(s}zis% 334-7} B Y A5 3 g Z=H 71 Q=(fetch) Pro*C &
PPCCVAR T AE HEFES Adsle O/cH EFES AR
PPCIVAR AA] AFES AAdshs C/CH EFES AR
PPCSET S E W] 7F ES Y (set)hs C/CH ERES AATICH
PPCHPRINT S2E Wgo] PES HIML #4302 83t}
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4.3 PrePro*C 78!

PrePro*CE A H® ZEIZE(command-
line prompt) 7|RkO.2 F&F o] St} o] e
H ZEIE 7k Pro*C HAE7]) 2 HEQ]
C/C++ e e} 5Yg 845 Z=F gt
g Bojt}. & Eol, UNIX #7414 PrePro*C
2 Pro*C ZAg7] 18]l C/C+ AL 7}
WY ZEZE Ve R AFHW UNIXY

slod RE Ay 2 Al S v 22
o gk Ho) HEo® XS 4 Qlrk Ao
makefileS 2§ T2 T A FT Ho|E
R, 4 213 Sl e AR sl
ZEAE FEYZ Fol A M FE +

w2 8 Fo).
make -f makefile sample

<# 11> ZEZE & o] ppc= PrePro*C
A7) 473 2o, samplel.spe H
ol AIA sdo|tk ppe HH o] F HA| Q1
I PrePro*C A2 I = 3l o]Folt) o &
£0], o] B9 o]Fo] “sample.ppc”2FH “ppe

samplel.spc sample.ppc” ™8 TS sample.ppe

YHIY = SQL 7% JEA|AES A Bl 2] el e a7

£ PrePro*C= 42|35} “sample.pc” Pro*C
22 FEE S Fok Pro*C 27 3
2 (P proce= “proc sample.pe
$(OPT_ORA) $(DEF_PROC)” HHEo] ]3]
“sample.pc”E FA2Js}] “sample.cpp” C++
A2 TS A FH, T CH AdE ]
gec7} “gec -0 sample.o -¢ sample.cpp” FAIY
H# 3} “gec -0 sample sample.o -Iclntst9 -11d
-Ipthreads -1d] -lodm™ &= &l &3l o]A&
sample®]|gl= 73] T2 o 7 wEolETh

A PrePro*C AA2]7]= Pro*C HAg] &
SQL ®@o] HAe] 765 =S UNIX ¥
ZFEIE 7 slol|A s o] 3lom, gko g
ODBC, JDBC 5% A9 5 =5 4 &
of t}. oleigh -2 PrePro*Ce] “H|o|E 1
AXE xS AP 7R3 729
Wds 87etA= @er, @A PrePro*C ™
#ole] Frlnto g slsslal, 3k A2 Hlo]
EjHo]2 QIEjHo]29] HFo] JRTEE
2] glo] A9 7Fsd Zo=E otk

<X 11> makefile oA

SUFFIXES: .ppc .pc .cpp
.ppe.pe:
ppc samplel.spc $*
.pc.cpp:
proc $* $(OPT_ORA) $(DEF_PROC)
.cpp.o:
gee -0 $@ ¢ $<
sample: sample.o

gee -0 $@ sample.o -lelntst9 -1ld -Ipthreads -1dl -lodm
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V. E9|

& Ao ME Pro*C ZEI39| Wz} F=
TAE sAst7] fgk WHESE PrePro*Cef
= AAY7IE o83t tloEuo] 2 71HE -8
zza3d A FZRE Acksla FEsI
PrePro*C ZA2]7|= Ho]E HAA e Y82
FZ3l] Pro*C ZZ 3o Q38 $AE W
F9] A1, A W] A9, SQL Follxe] d
9] #A] T WA Udo] Fagh AS tial
A FoZH A RHE A o
T3 dro] 2, A 5 A A A El
o)& AATE 43 - PrePro*C A 2] 7]
9J3}] Pro*C A2~ FE=E AjAYAGsro 24 H o)
W7ol we} T2 A2 F 59 ofy] Fgd
A Fagsol & 8 ANES A ok HA
oM FEo AT dAsIATh

A& 59, <3k 9> oA E AuHH, ©X
4 719 PrePro*C WHE THOZ 90 o 1o
2 Pro*C 22 Z=Z Ao gx, s
A7 9 e} 2] By A @ F7E Wet

e T8 AFE S0l kvt oA |
£ LGY Z=7} 100 72 713kl &4,
PrePro*C A2~ = T2 79 A= &
2 F=o FRIAY MAE Y82 shis ¢l
o} @] glo]E Aol 10072 A2 Z=
= A8 & Z Pre*ProC HA2]715 43)5}7)
51 900 o 2lel] o2& AHE-E Pro*C 4
FEZ AA P} <F 9>9] A= ©A 3
9] SQL SELECT #4202 o]Fojx =21
gF AR Zlo]ar, AR 79 EAIAEL T
9] ofg] F7F2] SQL Fgo 2 o]Foix]7] uj

ol Pre*ProC A 2]715 o83k WhEa} S5

AN

£

Lo

e

[>

N

Mgy o

o] AAE dlolefulo] 2 7vk 5§ T2 7]
A B FARS ARE R s AAE] £

= A ==tk

PrePro*C Z*]2]7]¢] 7id-& dlolegH|o]2
o= A& 4 Ut Holeulo]2 A=At
(administrator)= Pro*C ZZ 1|7 o H|o]
EjHo] 2ol e Hlola-S Al Folof gtk
o|Z1e KF dloeHlo]x e TE2IaY(AE
£9], Oracle sqlplus, QuestSoft TOAD )< ©|
B3t SQL WHES M, T =N o)F
oZlck. ojuiE, oE E°] HolES A5
93k} CREATE TABLE H#S ZAlsle W,
RE Fu9 olgd 1 AV1E AYs] AAalok
gt o)A ShollA olobr|gh wiEe] EAIE T
Al op7|3ict BEgl, FEjRte] AR AR B
Jeg w2715 2R FAISHAY, B
© = olgS R S By ol 58 =R
aTke] BAAYS 7HA e z2O9 OFE
ooJ&|A] Frk o] FA HA] PrePro*C F%]2]7]
£ SQL WHE Aol AHgsl=S o my
A% 5 Atk dE S0 vt 22 SQL A

BES o83t ol o] SQL HHEwE= 44

d o ok

AC)

o

#PSQLCRTTABLE LG 0

—

CREATE TABLE LG

(LGSTRING VARCHAR2(10),
LGINT NUMBER(20),
LGDOUBLE NUMBER(30, 2),
LGUSHORT NUMBER(40),
LGLDOUBLE NUMBER(50),
LGDATE NUMBER(70),
LGTIME NUMBER(60),
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LGTINTERVAL  NUMBER(80), V[ 7E1. %
LGLONG LONG,
LGLONGRAW LONG RAW);

=

B Aol M= BAY dlolguo)x 7k I
HIT= SQL Z=17e] 7k 9l | B e
£ golsH 3] g WEES el 74
stk A dHo|Ew ©]2~(O0DB), AHA]-#
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<Abstract>

A Study on the Development and Maintenance of Embedded
SQL based Information Systems

Yong Uk Song*

As companies introduced ERP (Enterprise Resource Planning) systems since the middle of 1990s, the
databases of the companies has become centralized and gigantic. The companies are now developing
data-mining based applications on those centralized and gigantic databases for knowledge management.
Almost of them are using Pro*C/C++, a embedded SQL programming language, and it's because the
Pro*C/C++ is independent of platforms and also fast. However, they suffer from difficulties in
development and maintenance due to the characteristics of corporate databases which have intrinsically
large number of tables and fields. The purpose of this research is to design and implement a methodology
which makes it easier to develop and maintain embedded SQL applications based on relational databases.
Firstly, this article analyzes the syntax of Pro*C/C++ and addresses the concept of repetition and
duplication which causes the difficulties in development and maintenance of corporate information
systems. Then, this article suggests a management architecture of source codes and databases in which
a preprocessor generates Pro*C/C++ source codes by referring a DB table specification, which would
solve the problem of repetition and duplication. Moreover, this article also suggests another architecture
of DB administration in which the preprocessor generates DB administration commands by referring the
same table specification, which would solve the problem of repetition and duplication again. The
preprocessor, named PrePro*C, has been developed under the UNIX command-line prompt environment
to preprocess Pro*C/C++ source codes and SQL administration commands, and is under update to be used

in another DB interface environment like ODBC and JDBC, too.

Keywords: Administration, Embedded SQL, Preprocessor, Relational Database, SQL
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