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= oM = JDBCel 7| = 7l & 1t Tiberod| A & & 35t= Tibero JDBC(O| S thJDBC)E 4~7H BFL.

1.1.3DBC

JDBC(Java Database Connectivity)= JavaZ 7HLE T2 QtO|M SQL =& S A st7| <l O o]
EfHfjo| A E H A5l = API(Application Program Interface)O| Ct.

JDBCE AHESHH, T2 22 0]

il

Ol ALt
o O{l ok A HO|EH O] A0 M= SQL =S AFSE 4 UL
DBMS #HI{E 2 HO|EHH|O| A0 HZots =20 S 2 25 227t {0

o ¥F ZEIHME JavaZ HJotH, SUFEE LEA HdotA| @Ot Lt

ol & S0 24 HIO|E{H[ O] 20 A &
g dE&st= Holz Ars" 2 AU
o] 7
AN

oM, ME2 ZEAH0IHES

JEEOMEAH2ZE oA LE otLt 0|2 L 7 HIO|E H| O] &
CHE X0l ME= 2= JDBCE 0|85t & 2 =

=
—
Hels NZHE SHEE 4 QU

1.2. tbJDBC

TiberoO| M= CHE HOAM B L IDBC HES T2 22 T2 APIE FII2 M 3stil UCt O F
A +4 = APIE tbJDBC(Tibero2| Java Database Connectivity)2t SHC.

tbJDBCE= CHS 1} &

rlo
Am
ox

Ol AL
S A2 QI H O] A M AER O FO{A QALY
e SQL HEZ&=?l SQL-99E X| R THCY,
e DBMS SR/ 2t Qlo| SEX oz 2 02 Jiee & UL
e thJDBC= Java Iff 7| X| (java.sql.*, javax.sql.*) S &% St
JDBCO| HA 2 Java HEZ&E A0 2t ZetRIct.
_ JDBC 3.0(J2SE 1.4)

— JDBC 4.0(Java SE 6)
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1.2.1. SE X

JDBC EZS 0|8510{ 0f 22/70|M =2 18 LA+ oS JDBC EE0| 2 DriverE BHSO] tj £ 2
I|_—__|>
A .

JDBC= Ct=at Z0] Yl ZHX| Bt 2| DriverE M &gttt

Etel oY

JDBC-ODBC Bridge Driver | JDBCE Cf| O| E{ | 0| A0 2% HZ5HX| o411 ODBCE AHE BHCt.
Native-API Driver JDBC BE = DBMS 1172 S2t0[HE Z 2 20| SEA| H2Hatrt,
Net-Protocol Driver ClOJE{H| O] A0 SE5E A F2 ZR2EZ(WASE)E JDBCE HEst &

| &
WASOI| A 25104 A 2] Bt

Native-Protocol Driver DBMS {0l A X| 2 5l= JDBC DriverZ JDBC 222 DBMS 189

[H

thJDBC= Hl| O|E{H| O] A M E M X|5HX| Q4OFE 100% Java® ZE of Z2|A 0| T2 M S T
4 = IJDBC DriverE A| S StCt, 9 #0| A A & §F Native-Protocol Driver(5E = Thin Driver) E+2! 2| Driver
olCt.

tbJ)DBC= CtZ 2t £0| SZHetct,
[1& 1.1] tbJDBCO| = X
S ——

lava_ thiDBC
Application (Pure Java)

1.22. 7|2 42

TiberoS MHO| M X|§t ¥ thJDBC= $TB_HOME/client/lib/jar |2l E{ 2|0ff A4 =T} & JDK & o
2t el = oty FHOo| Ch=Ct,

JDK B{Z oy

1.4 — tibero6-jdbc-14.jar: tbJDBC I+

— tibero6-jdbc-14-dbg.jar: E|HZ £ tbJDBC It

6 O] & — tibero6-jdbc.jar: tbJDBC It

— tibero6-jdbc-dbg.jar: C|HH 2 & thJDBC It
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1.2.3. X|<F Alet

thJDBCE AHEE W CHS 2t &2 A 2F AFEO| QUL
o HIO[E{H|O[A MHE MRS If BIEA XS 2 2 Y5 = thI]DBCE AtSSHCt.
e O|X H{HOf Cf 8 =3 (backward compatibility)S A & 5HX| & =Ct.

e JDK 1.4 O| &0| HIEA M

Rl
il
2
9
el

o

FotCt.
CHZ ol QIXI0IAl JIDKE CH2 2 S8 4 QUCh,
http://www.oracle.com/technetwork/java/javase/downloads/index.html

Bkop A|AB 0| OracleAlo] JIDKS AFESHX| HECHR Ztziel Al ABI0| = 8t5H JDKS 5o} A/ Bih,
0 & =01 HP-UX= HP, AIX= IBMOI Al JDKE Ct2 2 E 2ot A X[ Strt,
NAREZ IDKE MA|SHE WS T3 IR0 ZHelg 4 UCh

= L

http://www.oracle.com/technetwork/java/index.html
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Ni2ZF JDBC = X9

tbJDBC= JDBC 4.02 & <ot UL} CHEH B#F0| ME2H Z4H
THHEE M JtseH 222 #&010 H

5 QUCH & ZoAM = tbJDBCIt K| & 5t

2.1. JDBC 2.0

2.1.1. °IE{40|A A=

ol

tbJDBCO| M X[ @ 5t= F23t QI H O] & H A=

rir
iul
o
B
.
o

r

e java.sql.Array

e java.sql.Blob

e java.sql.CallableStatement
e java.sql.Clob

e java.sgl.Connection

e java.sgl.DatabaseMetaData
e java.sql.Driver

e java.sql.PreparedStatement
e java.sql.ResultSet

e java.sqgl.ResultSetMetaData
e java.sql.Statement

e java.sql.Struct

tbJDBCO A X|ASHA| 2f= QIE | O| A M A== CHZ2F 200}
e java.sql.Ref

e java.sql.SQLData

e java.sql.SQLInput

e java.sql.SQLOutput
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21.2. F27|s

Ct22 JDBC 2.0 E&E X[ dt= =2 7| S0 cher H4FHO|Ct.
o 21t HEt
thJDBCO|A| X| R ot= 22 A 7| s2 TS &Lt
— Scrolling 7|1 5
Scrolling 7| s 2 X Yst= A3 E Jts8 21} & EH(Scrollable ResultSet)S MM & 4~ QICt 0| 7| s
SZNL AU S U LS T T USFOZ MG £+ QO Eot A H et LHol A STHE O ALt HTH
Mol x| o|sx= & 4+ ULt
- 21 e et
21 Heh2 Ch22F 20| 37tX Bt e = X F e 4 QUL
Et Aoy
Forward-only EzdYE o HOolH gez2 1EEM, 28 Yo 20t SHMg 4+ QAT
Scroll-insensitive Forward-only Z 2} & et OFRIZEX| 2 2| = d 2 Mo OO|Y gte 2 1FE|
Xl A3E Jhset A2t HEte EME VA EE FYe, Ide, U4,
H Qx| SO =2 EfMEH £ QI
Scroll-sensitive O O|E{H| O] A B30l RIZSHH, HIO|E 7t HA R = B SA 22 Heoll Bt
FELCH T2t MER OIOIHE & 4 UL
— Concurrency E+¢!
21} &Etof| ool Ch=2F 20| 271X| Concurrency Efel S X H & 4 QUL
Ete| Ay
Read-only HOIHE +=d< = QUL et o2 EME M =0 e = A= &=
(Lock) & &f 2 it
Updatable HOIHE =8 &+ QULCH & M2 OHE ALSXIH Z 2 HIo|Ho| 2 8%
e dHdM 0| SA +dHS & 4+ glct
e Batch update
Batch update 7| 52 0{2{ 7H2| DML 2 & & SVAHO| M2|e ¢ U= 71 SO0|C} 5 7HE 2 INSERT
=2 & 5tHLE =H| 2 =& (Prepared Statement) S AHESt0{ Th2t0|E 2F HEY IHH 3 & & & QUCH
Ol f 2ol A|AEI 45 &0 B2 == &L
e 0/O|H EIY
tbJDBC= BLOB(Binary Large OBject)Z} CLOB(Character Large OBject) H|O|E{ EtQl 2 X| & SHCt.
AHEXt= BLOBX CLOB O[O E{ EFRI 2| LI O|E{ & 2ot 7| 2|3l getClob(), getBlob() Hl A= & ALEE
T UA2MH, HOIEH & X &35t ?lh setClob(), setBlob() Ml &~=5 F7t2 AL + QUC
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2.2.JDBC 3.0

2.2.1. SIE{H|0|A HlAE

tbJDBCO| M X[ ot= 2ot QIEHH 0| A H A=

rr
0
gjo
B
m
il

e java.sqgl.ParameterMetaData

e java.sqgl.Savepoints

tbJDBCO| A x| & 5t= javax.sql T 7| X[ 2 QIE{ B O] A M| A== Ch5at 20
e javax.sgl.ConnectionEventListener

e javax.sgl.ConnectionPoolDataSource
e javax.sgl.DataSource

e javax.sgl.PooledConnection

e javax.sgl.RowSet

e javax.sgl.RowSetInternal

e javax.sgl.RowSetListener

e javax.sgl.RowSetMetaData

e javax.sgl.RowSetReader

e javax.sgl.RowSetWriter

e javax.sgl.XAConnection

e javax.sgl.XADataSource

222.F2 7|5

tbJDBCE JDBC 3.0 B AL E X% RE 7|52 Xt
XA IIs

C}22 JDBC 3.0 BZ Aot F1 7|50 st 4Ho|ct.

o X
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Savepoint QIE{H 0| A 5 785104 20| 0| EMBMOY T8 K HE MY 7|
Q=3
=

C} CF EX5F X &

-y T1 O

]]>|

5| K| 5H= Connection.releaseSavepoint java.sql M &

o =2 =3 (Pooling)
& 2T A4EE 282 EY S M 3etct

e &= Z2(Pooling)
ConnectionPoolDataSource QE{H O] A0 M HFE = U= LHES KT
A off 2/slf PooledConnectionO] st S8 & 21 WYX E ZF &

e I}2tA|E{ M| EtC] O] E]
ParameterMetaData Q! E{H O] A
shotetn|e o HEE NS
= M 3otX| &=Ct.

T etIDBC A

ol quju

r

CallableStatement Z4 & 2| Tt2tA|E{ & A& f mtetd|H O|§2 = #E e
E{(named parameter) 7| 5 X tCt.

o
n
o
o
W)
vy)
o)
=2
x
I'II'
.LL
EE
o
mjo
30
A
e/l
rir o
0
IE
2

ro
wn
QO
Q
i
0
o
i)
Lyl
=
lo

N
i}
oA
o
o
e
4>
£0
H1
i
Rl
rio
ro
inl

updateXXX APIE &dfl BLOB2} CLOB 2440 =

nol'
g
o
m
ru|ru
O_>.i
_O'E
rr
N

0|IxIA 71S

tbIJDBCO| A X[ SHR| 4= 71s

ro

Ct

0jo

op ZC
e BOOLEAN, DATALINK, URL H|O|E{ E}2]
e REF X9 &3

e 1= t43F 3 0 O|E{ EF O O m

Ct. AFZ Xt= DataSource

= =H| =l 2Z(Prepared Statement)0| A At
FCF ©F, OOl B EFR 1} &M (Property)Ofl Cf 3+ M| E}C{ O] Ef (metadata)

t &8 S 2 E getGeneratedKeys 845 ALE3510 2t 2 0| C 7|
o=
| sy

PaSel|
™ M

rr

Ol U= metA|

X[ ot ZSX|

1]

M
=o
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2.3.JDBC 4.0

2.3.1. 2lE{H0|A HAE=

tbJDBCO|A| K| ol= 2

ol

FOIE IOl A M A== ChE X 20

r

e java.sql.NClob
e java.sql.Rowld
e java.sql.SQLXML

e java.sql.Wrapper

tbJDBCOI| A| X| & 5t javax.sql I 7| X| 2| IE{H O| A M AE &= CHS 1 20t

e javax.sgl.StatementEventListener

CtE22 JDBC 4.0 E& X|JAdt= F2 7|50l et JdFo|ct
e XML C|O|E{ E}

SQLXML QIEH 0| AE S3lf SQL:200301 F7HE XML H|O|Ef EI S AT 4= UL
o X\tS E2O|HH HE

sz E2to|HE ZYE 4 UA =] Class.forNameE AE $Fjava.sql.Driver 22§ A2 2= (0|
T CClo|H A E A8 4 UL

o T4 A A XY
CIOIE{HI O] A A 8 = 2 X T ol AL 5t F74E WA A S KIR5H7| 28t APIZHE 715 9AC

o 2HAHEl SQLEXception

HMHOZ IZE 028 MAE & UM H0f BOE XM B RS WL & 4 Uon, MER 55
of ofl 2| EFJ0| It L.
e SFAEl Blob/Clob 7| 5

Blob/Clob 24| & d-d/oli M e + A= API

i
al
o
ol
n

r

e SQL ROWID | O| & EfRIo| x|
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Rowld QIE{H 0| A~ 5 O| Z5t04 SQL ROWID Etel = ArEe 4 QUL

o &A JDBC A0 gt 2 &

Wrapper QIE{H 0| &5 O[ &350 Of Z2|AH 0|8 MHL H& ST SE0 M= &4 JDBC A of 2

o AEE 4 ULk,

o % ET SH0AM 24X Y5 JEjO thet SX
HE 22 280 dX 50| oL 7&K @A =As W 1 JEE EE 28
Cf

o AEXFS EtY T3], ALEX F2| Bt E QAIE 5= PSM

] —

fol
M

Struct, Array Et2! 2 M-A5 A inbindstH LE A{H 2 £ E] select®t = outbinddi Al 2 X
QUL

il
|0

w
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MI3ZE tbaDBCE| A=

= J0M = tbJDBCE AFE5H] O SEIAH 08 Z2 8 = L5}
IOl Etel, Stream S5 &3 BtCt.

rir
I
0%
1o
>
>
o
HU
nx
08
_Ott
N
A
N
Hu

rol

3.1. 7§ v
CtE 2 tbJDBCE ALE5HH O S 2|7 0] =2 13 5 7 &st= 2Hg o[ ot
1. ZHZ|X] import
7| 20| &l = Java I{ 7| X[ 2t tbDBC I 7| X| £ importStCt.

/* 712 Java #7]1A */
import java.sql.*;

/* tbJDBC #H7]# */
import com.tmax.tibero.jdbc.*;
import com.tmax.tibero.jdbc.ext.*;

2. OIo|E{HI0| & A

O O|E{Hf| O] &0f HZ S| {5 Al Connection Z{A| & ‘44 BtC}. Connection A & 4457 2I5H A
tbJDBCE E Y 8t F DriverManagers O| & §tCt.

Class.forName(*'com.tmax.tibero. jdbc.TbDriver™);

Connection conn = DriverManager.getConnection
("'jdbc:tibero:thin:@localhost:8629:dbsvr",
“tibero", "tmax");

S

rr

I

Ct= 2 20| java.util.PropertiesE 0| 235t Connecitone I A8 H &

i

24

ot
P
£0
Il

Class.forName(''com.tmax.tibero.jdbc.TbDriver™);
Properties prop = new Properties();
prop.setProperty(*'user', '"tibero');
prop.setProperty(*'password”, "tmax');
Connection conn =
DriverManager .getConnection(*'jdbc:tibero:thin:@localhost:8629:dbsvr", prop);

= 23} 20| DataSource 4 A £ 0| &304 Connection Z{A| £ 44 St}

rol

TbDataSource ds = new TbhDataSource();
ds.setURL("jdbc:tibero:thin:@localhost:8629:dbsvr™);

HMI3Z tbaDBCO| Al 11



ds.setUser(*"tibero™);
ds.setPassword("tmax');
Connection conn = ds.getConnection();

3. Statement ZHA| A4 M

ol

ol O|E{H| O] A0f HZ=[H, Connection 2| & 0| 5101 Statement Z4{&| & &4 -d BHCt.

.

Statement stmt = conn.createStatement();
PreparedStatement pstmt = conn.prepareStatement(*'SELECT empno, name FROM emp™);
CallableStatement cstmt = conn.prepareCall("'BEGIN ... END;"™);
4. E1o|2 4311} ResultSet ZHF| Ht7|
EOol2S 435t ResultSet 4 A £ Br=Cf,

ResultSet rs = stmt.executeQuery("'SELECT * FROM ALL_OBJECTS;™);

5. ResultSet ZH&| x2|

ResultSet ZHA| = next() M A= & 0| 235l Z& 2200 2 = QULCE O getXXX() I AEE =&
otH Aotz EIUEZE ZR OO[HE 7t 2 4 UCH THf next() M A~ =7} false2tH, B = A2t &gt
Ol ZX5tA| A== 20| etct.

while (rs.next(Q))

{
System.out.printin(rs.getString(1));
System.out.printin(rs.getint(2));
¥
6. AU L= S 53
J| 2822 DML —r(INSERT UPDATE, DELETE)E #d¢t Ct=0l= Xts22 O E Lt 0[2f5t 7|5
£ auto-commitO| 211 $tCH AFE Xt= Connection 22| A0 M XN 335t= CHZQ M AEE 0| 2510 Of

7158 Ao Z M 4 ULk,

conn.commit();
conn.rollback(Q);

7. ResultSet 2|2} Statement ZHA| A~

Tibero JDBC {2 X} QHLHA{



izer M| & =71 17| Ty 20|t O] i 20f of &% 23t AlH
A, HIO|EH| O] A& L5 HME| 2T 518 & =15t Of 27t 2l o= AUCH

0
=
o>
-
g
o
o
r
>
rat
0
o

rs.close();
stmt.close();

8. OIO|E{H|0| 2 23 SHx|

Opx[ete 2 2= HYO| BLHHE HFEA| O O[E{H| 0] & HZE S off M off OF STt 1= X gt ™

Ol HEE HEf 2 HOof AV W 20 Tt 5 HZ S mof = =) 518 M-S 22te o+ ACH TEfA H O]

EiHo| & HEO I o= UL

conn.close();

3.2. Connection Properties

Ct

mjo
rlo

DBE HZE W0 PropertiesZ A& & A= 54 E0|C

&4y I

databaseName String  |AHO| =X st= 53 O|E{H[|O| A 2| O] FO| Lt

dataSourceName |String |OIO|E{ & AC] O| 0|},

description String  |O|O|E{ A~ A0 Cf F A HO|Ct.

networkProtocol  [String |AH 2t SAlst= HER I Z2EEZ2| 0| FO|LC}. (7|24t TCP)

password String |MH 5= fIet i A =0[Ct,

user String  |AH &S ISt AFE XL O] 0| L.

portNumber int MH 2|AlHe] ZE HSO0|Ct

serverName String |Gl O|E{H|| 0| A 2| O| 0|},

login_timeout int 271 9| read timeout2 X| & St
Ao AZlg e I 2H DB HE Yd0| 2 E x| & SECH
DB 14 MM0o| 22 =l F 0 = read_timeout £ 0| M E=IC} Otk g
2ol glol X = 7| X2t dFgko] oY

= A ok
Z 20 = timeout2 LA 7| K| =L} (B2 millisecond, 7| £ #t: 0)

read_timeout int DB & 440l 2= F 0] =2| 279 read timeouts K| BHCt.

= =2 O = O

2ref SEO| |l0] XF & AlZHO] X|LHA timeouts Y AIF| X2 2
#0] 02 & R0l = timeouts HH A 7| X| @=Lt

(2t millisecond, 7| 2%k: 0)

HMI3Z tbaDBCO| A2 13



H49 (=3 A

characterset String  [JDBCOIAM @12 Y, C| 2 Y Character SetS X & StCt.
(Zl2at MH XA S ALE)

program_name String IZZ ] 0| F0|LC}. (7|24t IDBC Thin Client)

includeSynonyms |String | DatabaseMetaData.getColumn()0ll Al synonyms Z4&| & Z &&tX| Of £
£ X|F st} (71 2%k false)

mapDateToTimes |String |DATE Z 0| CHsHA| Z EfRA2Z Timestamp(true)Z =& ZX|

tamp Date(false)Z 1 £ & X|FStCt. (7| 24k true)

defaultNChar String  |PreparedStatement.setString() APIZ A & 8t & X}¥ & national charset
H4E 2 0|85t MHZ NS5t S ZA Btot. (7] =4t false)

self_keepalive String  |SELF KEEP ALIVE 7| S € 9 3t&X| o £ & XF it
2 315t 4 20l = self_keepidle, self_keepintvl, self_keepcnt 54 A
ol wer HE ool et HES I 20l 2H 7 gl=X el stot
A 2ol 2Fol| AumstH, sHF HERI AEs ZM=ZE SEAZICL
(I 24t: false)

self_keepidle int g% 22, DB 2F/8H XME| 52 A HER D AIE 0| %, ThE
Hol ot M|l AlZto| AMEX b, 3o 482z 7txe F(0f
AZtE XEBtoth X g = AlZH0] XU W ERIT H 20 thet =tel A
Xt74 Al ZHEICE self_keepalive 4Z0] true®l Z202t S5 5iC}
(2 =, 7|24k 60)

self_keepintvl int Of 1 =folgh mjof 7+A S oF 1 =tolgh mf X|CH CH7| AlZ+S X|F StCt.
self_keepalive MA0] true?! Z<20{|9t F53IC}.
(B2l =, 71 =44 10)

self_keepcnt int 20l HXLE T E A e AKX E X Fotot, X FE 203
HdEoz A5t OIE':'J A =elurgol Aujst Aoz HMe|ECh
self_keepalive 80| true?l 0|2 SZSIC} (71 24L: 3)

failover_retry_count|int Failover 7| 50| 2d3tEUS I HE SRS Al ote= zcf 2 +E X
getth (1=t 3)
Failover 7| 501l CH &t Xt &t 4B 2 “H|9Z& Failover2} Load balancing”
of Lf &S &THCE

load_balance String EWEHY J|so| % WaAlg MFTHT. (7l &8k OFF)

E WAHAA 7S50 o 8 XtA| BF A H 2 “X|9Z Failover2t Load balanc
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3.3. O{l0|E{ E} Y]

Ct= = JDBC EFR) 2} thIJDBC EfE

toJDBC= JDBC Etl & X|& & #0F otL| 2t Interval EF

g %712 MBoich

o o S A E LIEI = ®O|CH

JDBC E}(EZ)

Java EI(EE)

tbJDBC E}g|

java.sgl.Types.CHAR

java.lang.String

java.lang.String

java.sql.Types.VARCHAR

java.lang.String

java.lang.String

java.sql.Types.LONGVARCHAR

java.lang.String

java.lang.String

java.sgl.Types.NUMERIC

java.math.BigDecimal

java.math.BigDecimal

java.sql.Types.DECIMAL

java.math.BigDecimal

java.math.BigDecimal

java.sql.Types.BIT boolean boolean
java.sql. Types.TINYINT byte byte
java.sql.Types.SMALLINT short short
java.sgl.Types.INTEGER int int
java.sql.Types.BIGINT long long
java.sql.Types.REAL float float
java.sql.Types.FLOAT double double
java.sql.Types.DOUBLE double double
java.sgl.Types.BINARY byte[] byte[]
java.sql.Types.VARBINARY byte[] byte[]
java.sql. Types.LONGVARBINARY |byte[] byte[]
java.sql.Types.DATE java.sgl.Date java.sgl.Date

java.sql.Types.TIME

java.sql.Time

java.sql.Time

java.sql.Types. TIMESTAMP

java.sgl.Timestamp

java.sgl.Timestamp

java.sql.Types.BLOB

java.sql.Blob

com.tmax.tibero.jdbc.ThBlob

java.sgl.Types.CLOB

java.sql.Clob

com.tmax.tibero.jdbc. TbClob

java.sgl.Types.NCLOB

java.sqgl.NClob

com.tmax.tibero.jdbc. TbNClob

java.sql.Types.NCHAR

java.sql.NCHAR

java.lang.String

java.sql.Types.NVARCHAR

java.sql.NVARCHAR

java.lang.String

java.sgl.Types.SQLXML

java.sgl.SQLXML

com.tmax.tibero.jdbc. TbSQLXML

com.tmax.tibero.jdbc.da
ta.DataType.VARRAY

java.sql.Array

com.tmax.tibero.jdbc. TbArray

com.tmax.tibero.jdbc.da
ta.DataType.Struct

java.sgl.Struct

com.tmax.tibero.jdbc. ThUpStruct

HMI3Z tbaDBCO| A2 15



JDBC EI(EE) Java EIJ(EE) tbJDBC E}gJ
com.tmax.tibero.jdbc.da - com.tmax.tibero.jdbc. TbResultSet
com.tmax.tibero.jdbc.TbintervalDts
com.tmax.tibero.jdbc.ThintervalYtm

ta.DataType.CURSOR
com.tmax.tibero.jdbc. TbRowld

com.tmax.tibero.jdbc.da
ta.DataType.ITV_DTS

com.tmax.tibero.jdbc.TbTimes

com.tmax.tibero.jdbc.da
ta.DataType.ITV_YTM
tampTZ

java.sgl.Timestamp

java.sgl.Timestamp

com.tmax.tibero.jdbc.da
ta.DataType.Rowld
com.tmax.tibero.jdbc.da
ta.DataType. TIMESTAMP_TZ
com.tmax.tibero.jdbc.da java.sgl.Timestamp
ta.DataType. TIMESTAMP_LTZ
=l
TiberoOll A TIME G| O|Ef Etl & X| & SHX| ECIOIH EtY S AFE5HY[E H BTt
TIME Z &0 o5l A PreparedStatement.setTime() | 2= 2 X[ & 4= QI Ct. PreapredStatement.set
Time()= DATE O O|Ef Etie| AHOf tHafAM X[ A5t At TIME ZE 0| i et 4t XE 57| 9/
M= ZXE S TIME 222 #HES5H= TO_TIME &4 SoifA e + Qo
&2 Stream 7| S8 M 3 etCt.

3.4. tbJDBC Stream
oiolE Ef0 CHolf CHZ 1t

toJDBCOA = &3

ZHof| o) 8+ Stream 4
- CHAR, VARCHAR, RAW, NCHAR, NVARCHAR

L=

— LONG, LONG RAW
- LOB
e Stream &2
tbJDBCO| M = Ct5 it 0] 45 72| Stream H &~ =S A STt
HAE= HEt 2% o
getAsciiStream Java.io.InputStream |ASCIl ZE§ £ HEHE O] O|E StreamO| Tt
getBinaryStream Java.io.InputStream |byte ®Ef 2 tH2tE O OB StreamO|Ct
16 Tibero JDBC JH2 X} QHLHA{



HAS TR 4y

getUnicodeStream Java.io.InputStream |Unicode EE| 2 1 5t=l 0| O|Ef StreamO|C}. O] K| A =
= JDBC 4.00{| A H| 7| (deprecated) =AU S 2 2 5 5HY
2 125t 7taX AM25tA| &= A0| £t

LS —

getCharacterStream Java.io.Reader = At FEf 2 H2tE O 0|8 ReaderO| L},

ZtZtol M AEE 0| 8otH o d CIO|H EtAOIA &85t £zt 377X §EH2Z OOIHE g &
QUCH HAZ=0|M BhetE| = 24X = InputStream X} ReaderO| 17, read() I A =5 AF2SHH O|O|E & A4S
4 ALt

3.4.1. ZE0j| Cst Stream M

CHAR, VARCHAR, RAW Z&0| Stream HAEE AEs5t= 2 ™A OIOIHE SHAHO| EFOtRAM
Stream Z4&| 2 M A SO} ) LONGO| L} LONG RAW, LOB Z & 0f Chal M= £ = Y E 9| ¢ O|E{ Tt 2]
0|2 = Stream A E MG EICH B AFS XL FIIE QA SHH XHH O Z OO|HE O

A E ddstA =t

£ F Stream

CtS 2 getBinaryStream()2 0| £5t0{ HIO|EH & 2101 2= o O|C}.
ResultSet rs = stmt.executeQuery("'SELECT name, image FROM backgrounds');

whille (rs.next()) {
InputStream imagelS = rs.getBinaryStream(2);

try {
FileOutputStream fos = new FileOutputStream(rs.getString(1));
int chunk =
whille ((chunk = imagelS.read()) != -1)
fos.write(chunk);
¥

catch (Exception e) {
e.printStackTrace();

¥
finally {
if (fos = null)
fos.close();
¥

2 getBinaryStram() ti & getBytes()E 0| &35t0{ | 0| & A 2= 0| O|C}. getBytes()= il & Z
ofl 7GI’SE._' D EOOIHE sAH 2ot 7| W&o O 37|22 M 22| & XX $tchE HE F2ol8l0

— A=
Ct.

ro oy

ResultSet rs = stmt.executeQuery(*'SELECT name, image FROM backgrounds'™);
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while (rs.next()) {

bytes[] images = rs.getBytes(2);

try {
FileOutputStream fos = new FileOutputStream(rs.getString(1));
fos.write(images);

}

catch (Exception e) {
e.printStackTrace();

}
finally {
it (fos = null)
fos.close();
}

3.5.1. PSM2| AlEZ

thJDBCO| A = PSMS A2t £ QIC}.

£0

Ct2 3 20| SQL-922| ESCAPE = 2t PSM

M0
IF
mjo
=
OH
ro
inl

// SQL92 ESCAPE +H
CallableStatement cstmt
CallableStatement cstmt = conn.prepareCall(*"{? = call func(?)}'"):

conn.prepareCall (""{call proc(?)}");

// PSM EH]
CallableStatement cstmt
CallableStatement cstmt

1
(o)
o
>
=)

-prepareCall(""begin proc(?); end;™);

1
(o)
o
>
=)

-prepareCall (*"begin ? := func(?); end;™);

I S &+ & =&ste GOt

ol

L=

ro

EH
=

o

ALS

Ho

PSM

create or replace function concat(x varchar?2, y varchar?2)
return varchar2 is

begin
return x || vy;
end;
Cal | abl eSt at enent cstnt = conn. prepareCal |l ("begin ? := concat(?, ?); end;");

cstmt.regiterOutParameter(l, Types.VARCHAR);
cstmt.setString(2, "Tmax');
cstmt.setString(3, "Tibero™);
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cstmt.executeUpdate();

String result = cstmt.getString(l);

3.5.2. Java Stored Procedure?| A=

O| ™ Mol M HHEH & I} Z+0| Java Stored ProcedureS A& 4~ QI

1]

il

Java Stored Procedure0f| Clf 8+ XtA| & L§ € 2 "Tibero External Procedure QtLf M"E & 11 SHCT

3.6. 0f|2] X 2|

tbIJDBCOI| A = of| 2| & &2 X 2[5t7] 2|3l java.sql.SQLException 2 & A E
22 thIJDBC L FOo A e 4= U1, D|O|E{H| O] & LY ROl A LM et =2 QY
ol ZEQLO2{7t HMs X SS9 §EIt ZEEO ULt

ro ox

OII

ol & thiet §2 5 ¥V 2ol thsit €2 A= M SE

HAE oY

getMessage() Ol 7 2l o R elo| .

getSQLState() SQL HEf ol

getErrorCode() o8y Z=o|LC}.

printStackTrace() Ol 217t L 5t ABH O E 0] A T H (Stack trace)O| Ct.

2| 5t= of O| .

stmt.execute(*'drop table not_exist_table™);

}
catch (SQLException e) {

System.out._printIn("ERROR[" + e.getErrorCode() + '] + e.getMessage());
e._printStackTrace();

-

>
02
ofr

P Chsat &

ro

&7 st

¥0II

= = O}

-

M

ERROR[-7071] Schema object™"NOT_EXIST_TABLE®" was not found or is invalid.
Java.sql .SQLException: Schema object "NOT_EXIST_TABLE" was not found or is invalid.
at com.tmax.tibero.jdbc.msg.common.TbMsgError.readErrorStacklnfo(TbMsgError. java
:108)
at com.tmax.tibero.jdbc.msg.TbMsgEreply.deserialize(TbMsgEreply.java:61)
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at com.tmax.tibero.jdbc.comm.TbStream.readMsgBody(TbhStream. java:327)

at com.tmax.tibero.jdbc.comm.TbhCommType4.executeDirect(TbhCommType4. java:460)
at com.tmax.tibero.jdbc.TbStatement.executelnternal (TbStatement. java:1051)
at com.tmax.tibero.jdbc.TbStatement.execute(TbStatement. java:560)

at TestSimple._main(TestSimple.java:102)
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X4Z& DataSource ZHA|2} IO|E{H|0|2A URL

DataSource Z{&| = HIO[E{H|0| £2] 2E E[AA S X|Yst= ZEHQ J{H2=2 IDBC 2.0 ®
| O O E{ #i| O] 20| TH S &I Tt

APIE MZ 27 =AU 7| M HBSt= DataSource= StLS)

= Z0|l M= thJDBCO| M X S5t= DataSource 24| & 0| &5+ O O[E{H| O] 20 HASH= L

E{H| O] &~ URLOI| CHo & H ekot.

4.1. DataSource ZHA|
javax.sql.DataSource0| F2o| & 7|& QIHH 0| A= Ch5at 2Lt

public interface DataSource

I.

XO
=

| =t

ot o

l_

o

Of

{

Connection getConnection() throws SQLException;

Connection getConnection(String username, String password) throws SQLException;
}
TiberoO| M = com.tmax.tibero.jdbc.ext I 7| X| & XM S5t QAL =, Z+E DataSource A 2 £ M
g £ A= HAEES M 3oto] of Z2|A Ol Z2 0 JH UKo HO| & A St ULt

= A
4.1.1. DataSource Z4F|2] &M

Ct=2 DataSource A 0ff e &+ U= £d0|Ct
=4 Ete| =k
databaseName String MEHO| =X st= £ HO|E{ /0] A2 O] FO|LCt.
dataSourceName  |String DataSource2| O| £0|LCt.
description String DataSource0| Cf 88 A H 0|},
networkProtocol String M et S5t HERT Z2EE2| 0| FO|LC}. (7|24t TCP)
password String MH H&52 et AR 0|0
portNumber int MH 2|AHe] ZE HS0|C
serverName String Ol O|E{Hi| O] A 2| O] O]t
user String MH B &S et AAE X} 0| FO| L.

CtES2 ¢ 20lM 2B DataSource 442 £ d5 28 & U= HALE0[C

HMl4Z} DataSource 24|} CIO|E{HIO|A URL 21



e public String getDatabaseName()

e public void setDatabaseName(String databaseName)

e public String getDataSourceName()

e public void setDataSourceName(String dataSourceName)

e public String getDescription()

e public void setDescription(String description)

e public String getNetworkProtocol()

e public void setNetworkProtocol(String networkProtocol)

e public String getPassword()

e public void setPassword(String password)

e public int getPortNumber()

e public void setPortNumber(int portNumber)

e public String getServerName()

e public void setServerName(String serverName)

e public String getUser()

e public void setUser(String user)

4.1.2. DataSource ZHH|e| =7} &M

e It ™ e 4 Q= DataSource Z4 A Q] &4 0|C},

=4 (=4 oy

driverType String JDBC Driver2| E+Qi0|LC}.

login_timeout int 27219 read timeoutS X| & StCt.
ZA aZNg MYE O £E DB HE 4H0| 2A=2E WX
M ZEICH DB HZ Mdo| 2= E ol = read_timeout 54
Ol §Eg& . BtoF SEHO| 20| X|F = AlZHO| X|LtH timeout
= YYAZ| X2 HF L0 0Y Z R0l = timeoutS L Al7|
X| et=LC}. (2H2!: millisecond, 7| 24t 0)

logWriter java.io.PrintWriter |DataSource ZH&| £ 2| &t Log WriterO| Ct.

maxStatements  |int Of Z2|AH0ld =2 O FHAI0|M M & 2 &2l =S 4L0|C.
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&Y

Ete

read_timeout

int

DB HZ& MMo| 2b=2 = 0| F9 479 read timeouts X|H
SHCt Her SEO| 210] X[ ™ El Al ZH0| X[LtH timeoutS &
A Z| X2 A ZH0] 0 A R0 = timeoutsS S A 7| X| &

Ct. (2%l millisecond, 7| 2%t: 0)

S
o

Al
&
[
o

—

program_name

String

Z 273 0| F0|C}. (7l =%t IDBC Thin Client)

self_keepalive

String

—

24 5t A 20 = self_keepidle, self_keepintvl, self_keepcnt
gof met AZ oo thst W ERIE d 20 =X 7t
OIStCt MA| =tel upgol AmjstH, P U ERKZ

26 2 E2AZICH (7| 22k false)

self_keepidle

int

self_keepintvl

int

self_keepcnt

int

URL

String

&
o
o
=
o
> | E
e
!
mjo
2
i)
o
o
=
°
>
C
Py}
—
o
inl

CtE2 2 20lM 288 DataSource 44| 2| F7t £d= 28 + A= HLZ=0|C

e public String getDriverType()

e public void setDriverType(String driverType)

e public int getLoginTimeout()
e public void setLoginTimeout(int time)

e public PrintWriter getLogWriter()

e public void setLogWriter(PrintWriter writer)
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e public int getMaxStatements()

e public void setMaxStatements(int maxStatements)
e public int getReadTimeout()

e public void setReadTimeout(int readTimeout)

e public String getProgramName()

e public void setProgramName(String name)

e public boolean getSelfKeepalive()

e public void setSelfKeepalive(boolean keepalive)
e public int getSelfKeepidle()

e public void setSelfKeepidle(int keepidle)

e public int getSelfKeepintvl()

e public void setSelfKeepintvl(int keepintvl)

e public int getSelfKeepcnt()

e public void setSelfKeepcnt(int keepcnt)

e public String getURLY()

e public void setURL(String url)

4.2. DataSource ZH#|E o|=5F oA

DataSource Zi4| S 0| &5t04 T O|E{H| O] A0 HESH= UH2 INDIS ALESHA| = WH I ALESH=
80| *ACt INDI(Java Naming and Directory Interface) = Java® &+ £l Of 2|7 0| ZZ 12 0| DNS,
NDS St &2 UlolY, LI EH 2| MH[A0| & Z25H7] ? 8 APIO| T,

4.2.1. INDIS Al%%}xl o= ditq

Ct=2 INDIE AHEolX| 211 DataSource ZHA| S AtE5HO] I O|E{H|O| A0 H A= JHE LUt ol g
& 0| Ct. B 2 ThDataSource A E MMHSH = 7|2 £M82 A SIH =LY,
Ol € &M LS} &t

ThDataSource ds = new ThDataSource();

ds.setDriverType(''thin™);
ds.setServerName(""tmaxh4'™) ;
ds.setNetworkProtocol (*'tcp™);
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ds.setDatabaseName(*'tibero™);
ds.setPortNumber(8888) ;
ds.setUser(*"tibero™);
ds.setPassword("tmax');

Connection conn = ds.getConnection();

4.2.2. INDIE A}=28l Hity
Ct=S 2 JNDIE AFE5t0] O O|E{H| 0| A0 XA St= Ol O| .

M

M ME

= O

rot
ol

e

1
o

1. ThDataSource Z4 & & MM FC}.

r

ThDataSource ds = new ThDataSource();

ds.setDriverType(''thin™);
ds.setServerName(""tmaxh4™);
ds.setNetworkProtocol (*'tcp™);
ds.setDatabaseName(*'tibero™);
ds.setPortNumber(8888) ;
ds.setUser(*'tibero™);
ds.setPassword(*"tmax');

2. Z7|3}= DataSource Z{ x| £ JNDIO| S &t}

Context ctx = new InitialContext();
ctx.bind(*"tibero/webdb™, ds);

InitialContext() S §%6}”._4 INDIE & =5t context 24L& 7l = 11, ctx.bind)E =&5tH D
ZHx|| 2} INDI O] §0| HZEICt =, 0| A2 oM HZ A Z] 'tibero/webdb'THS O 85104 ©
HAM =X ClO|E{H| O] A0 HZ LS 4 UCH= LO|CH

ThDataSource ds (TbDataSource)ctx. lookup(*"tibero/webdb™) ;
Connection conn = ds.getConnection();

4.3. IO|E{H|0|2 URLZ} CO|E{H|0| 2 X|A| X}
Ol O] E{#| O] & URL(Uniform Resource Locator)2 Ct= 2t 20| 2XAE 4t 2 ALS it

jdbc:tibero:thin:@database_sepcifier

et
P
50
Il

TiberoO| A A| Z35H= O O|E{t#| 0| & X| A| XH(database_specifier)= C2 1} ZH0| AR

hostname:port:[service_name]

t=ol ol XM ™
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ot o2 7He HIO|EH| oA AZA S X| Y5t ?/ et DESCRIPTION HE| & A S etCt.

(DESCRIPTION=

(LOAD_BALANCE=0N)

(FAILOVER=ON)

(PROTOCOL=TCP)

(ADDRESS_LIST=
(ADDRESS=(HOST=dbsvr1) (PORT=8629))
(ADDRESS=(HOST=dbsvr2) (PORT=7629))

)))

M
MY

w2

2?9l o0l A{ LOAD_BALANCES2} FAILOVER 7| 52 MEiX o2 M2
StLt O] 42| ADDRESSE Y= A| A5l OF SHC},

£ QIC}. &, ADDRESS_LIST=
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5.1.

Mg =

Ra
im
u
2
[

= X0 M = tbJDBCO| M A S5t= &4 E21 A M (Distributed Transaction) 7| s 2 A
Mo O X0l 0 2 = XA(Extended Architecture)7t Q2 0|2} ZHHAE AH S FF SO},

=

o, S22 el = st OI“OI E_HX

4 X st
1 1=
200 EME 22 UL, HE

_,

Ly

H -

o ol Ef
sict,

—

£ 1o

2 oF Cf| O|E{H| O

M2 EfHZM HallX|(Transaction Branch)z2t

=4 ESMM 2 JDBC 2.0 EES EE APIEAM HE EY JlsS 7822 XN SE/AHLE X/Open
DTP(Distributed Transaction Processing) <2 XA EEZ2 2 N 3= 7| = THCt.

EHMM 2E[X= Java Transaction APl EE 5 Teigt 2 ZES0 A2 M 0] Bl (vendor)0i| A
XA S8 JTA B &8 M3 Stct,

o XA7|S2 O EAOM 2 1N =E-Z 7 =M, HF= 0 2|7 0|4 == 124 MH (Application
Server)2t 22 Middle-tierdi| A AHZEICt,

e 2|4 L X (Resource Manager)= Cll O|E{Lt T2 BF 9| 2laA
O|E{H|O| A& Tt2|ZICt.

miu
el
ozt
_O'h
rir

802 2 oM =

5.2. 1AL

TS 2 XA THRAE 75 4ot
e XADataSource

XADataSource= Connection Pool DataSourcelt C}E DataSource®} H| =&t 7| 21} 7|52 7HZIC
=4 ESHMMO|M AFEE[= ZH2H9| 2|AA AL X (M O|E{H| O] 2)0f| = 5FLt2| XADataSource 24| 7t
ZX45t1, O] XADataSource?} XAConnection2 444 S+Ct,

e XAConnection

XAConnection2 Pooled Connection2| &Z0|04, 7HEHO|Lt 7| 5HO| M = H| =5}Ct,
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XAConnection

=c| ¢l CO|E{H| 0] & HZOf CH et @

A Al HE0| |11, 3tLt2e] XA Connection StLt

O G| O E{ | O & A2 0f off FEFC.

e XAResource

XAResource=

5.3.

UYUIHOR HH ML T+l Al Tt BE

= AL E

- - —

C}. Zt2+9| XAConnection2 2 £ E{ 5tLt9)

off &=IC} SHLES] XAResource ZH ||
ERHMIIE B2 &

M AlS, S, =HI,

r%
5
g
i
>
00
_O'L
Kl
_O,ﬂ
E
x
o
T

(m
r
12
[
i
ru

SO BEEA] StLES ZH=Ch

2= e
NO_TXN AN ALY E S AESHE Edstel EAME0| s ZE0|T
LOCAL_TXN auto-commit =2 | SN Z HEH 2 S AHEME S AFE 5t 2d 3t
E2iMO| Q= BEo|C}
HUM 20| w2t prepare(), commit(), rollback(), forget(), end() HHAEE
S &8 4 2111, XAExceptionO| 2HA SHC},
GLOBAL_TXN S HUME ALS ot 24 stE ERMMMO| s ZEO0|Ct
HYUM 20 et commit(), rollback(), setAutoCommit(), setSavepoint()
HAEE S&E 4+ @11, SQLExceptionO| &4 SHC}
ZF AN A2 A HEfOf et ohsat 20| M ZHA] 2= AO[O| M AtE 2 2 HEPICH B AHEM0] £7| 5t
Z o= &4 NO_ TXN EE = sZHstit,
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—

x| 2= NO_TXN2Z &l LOCAL_TXN2E B2t GLOBAL_TXNSZ gl

NO_TXN - auto-commit 2 =& H|&-d | XAConnection0| A &2
StAI7| 2 DML 28 £33 |XAResourced| end() Ml £
= mf EESENEM

LOCAL_TXN |DDL 20| ™ EZ|7HLt com |- E7ts

mit() &£ = rollback() Ml &~ =

= == O
ESEIS

GLOBAL_TXN [XAConnection0j A & 2 =75 -
XAResourceOf end() M &~ =

s =2&%s

5.4. Tibero XA I§7Z|X|

TiberoO| Al = XA EFE0| LHE F4F EGNAAM I 7| X| 21 com.tmax.tibero.jdbc.ext LI F0f T2t 22 S

A5 XA et

e ThXAConnection
e ThXADataSource
e ThXAException
e ThXAResource

e ThXid

5.5. XA CIE{H|0|AL] FMH A

= 20 M= JIDBC 2.0 E& 7| X|of Y& XA IHHO|A9 1dR2ASE EY

= O

rol

FC}.

5.5.1. XADataSource 2IE{H|0|2
javax.sql.XADataSource0l g 2| & QIE{H 0| A= CHZ 2 20,

public interface XADataSource

{
XAConnection getXAConnection() throws SQLException;

XAConnection getXAConnection(String user, String password) throws SQLException;

}

tbJDBCOI| A{ = com.tmax.tibero.jdbc.ext. TbXADataSource 22 A2 X JE C E£5H ThConnectionPool
DataSourceE = &35t0{ YA 0l DataSourced| M AFES 4 U= HIYME SHEE AIEE o= UL




5.5.2. XAConnection 21E{H{[0| A

g9

=)

— -

javax.sgl.XAConnectionO]| B o] A= Cha 2t

7|-|:_|._

public interface XAConnection extends PooledConnection

{

Jjavax.transaction.xa.XAResource getXAResource() throws SQLException;

}

tbJDBCO| A = com.tmax.tibero.jdbc.ext. ToXAConnection 22 A 2 | S =ICt.

5.5.3. XAResource 1E{H{|0|2A

javax.transaction.xa.XAResource0l| 2| El QIE{ H| 0| A= ChZut 2Tt

public interface XAResource

{

void commit(Xid xid, boolean onePhase) throws XAException;

void end(Xid xid,
void forget(Xid xid) throws XAException;
int prepare(Xid xid) throws XAException;
int rollback(Xid xid) throws XAException;
void start(Xid xid,

int flags) throws XAException;

int flags) throws XAException;

boolean isSameRM(XAResource xares) throws XAException;

}

tbJDBCO| A{ = com.tmax.tibero.jdbc.ext. ToXAResource 2 A 2 XN Z=ICt,

XAResource QIE{H O] A0 A MY &

+

HAE o

Start XIDet HHAE EHM MO £ HM X E A X5t LEO|0] EXf5t= EHMME
A2 = HE AbebS Zeletct,

End XDt HHE EHBMMO] EF X0 LSt SE M (B E= AW)E 22
ALt olOl EXst= EW MME S HECH

Prepare ol EHMM B X|0|M SHE HEAYE B ESH| fs FH| o}

Commit Ao EHMMM HaHX| O HSIE YHY STt

Rollback S ETMM HeHX| o HEIE S A|ZICE

Forget 2lAA ML XL X G st ERHMM 2R E F A5t & SO

Recover S ZH|I7t 2R E|UAL -0 ELE EHMME B X[ o] S5 PhetEiCt

isSameRM S 70O XA Bl AN HH I SUSH 2| AA DL KO &6 Y =X2 {REE Hial
ShC,
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Start

XIDet 2HE EHIE O SEX|E A HSIALEO|R| EXst=s EMMUAS AR = HE AES
ZIAZIZ] ?lo AHES

EH
=

°
Mo

void start(Xid xid, int flags)

o Ij2H0|E
uj2o|E oy
xid S 2lAan A e HHE S 2H ESHMMO| |DO|CE,
flags flags TtEtA|E = BFEA| T2 2| 2f 52 StLto{ OF BHCt.

— XAResource. TMNOFLAGS: M 22 EZiZM i X[ I} A| & E CH

— XAResource.TMJOIN: O|A| =X 5= EGHMM 2 X[0f CtF &2 QA
ZIC},

— XAResource. TMRESUME: ZX| & EMM S CIA| A|ZA|ZICH

ThXAResource. TBRTMSERIALIZABLE: Serializable E2H X M S A| ZHA| ZI L}
— TbXAResource. TBRTMREADONLY: Read-only E2H M M S A| ZHA|ZIC},
— TbXAResource. TBRTMREADWRITE: Read/write EZH R M S A| ZHA| ZI L},

TbXAResource. TBRTRANSLOOSE: Loosely-coupled EZHE M S A| ZHA| 7]
Ct.
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2| AL ojn] EX5hs ERM

void end(Xid xid, int flags)

o I}Z}0|E
nj2o]Ef oY
xid SR 2lAas Ao BHE 2 EH ESHM MOl IDO|LCY,
flags flags W2t0|E = YFEA| TR Q| gt 59| StLto] OF StCt,
— XAResource. TMSUCCESS: Xl EzH™M HEl X[ It d SH S S L2t
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2tH prepare()

'Y © 2 Two-phase commit 1}

|

[

<

[s>

— XAResource. TMFAIL: & Xj
— XAResource. TMSUSPEND:

e

_l

PN

int prepare(Xid xid)

m2tofE

o I}2}0|E
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, boolean isOnePhase)
Y=

SR 2| AN ZHA
isOnePhase It2+0|E{0f

void commit(Xid xi

o I}2}0O|E
uj2jo|E
xid
isOnePhase

=]
o T H
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m2jo]E oYy
— true: Two-phase commit 2t& 0| Ot=l One-phase commit 2& 2 2 &5t
— false: Two-phase commit 2} @ 2 S &tstr},
Rollback
Aol EYMM Bl x| o HetE SWA|ZICE
o =
void rollback(Xid xid)
o I}2}0|E]
utz2iolE g
xid A Elan A A4HE = 2H ESHMMEO[ |DO|CY,
Forget
glaA LAt X|Zot EAHMME HMX|E FASH=S otCt
o =H
void forget(Xid xid)
o IiZH0|E
ut2ioE Y
xid SRl 2an A et AEHE 2 2H EHMME Ol IDO|LCY.
Recover
AXf TH[Zt 2IEEQUALL +HO| B EMMM HUM X[ S5 = gratstrt
o =
Xid[] recover(int flag)
e Il2}A|H
utz2iolE Ay
flag flags It2t0|E = PFEA| T2 2| gf 52| SHLEO{ OF SHCt,
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m2tofE

e

— XAResource. TMSTARTSCAN: S Xl ZH|J7t 2t = EHMM Z B35}
— XAResource. TMENDSCAN: S A 80| 2t ESHM M Z HhEt5iCt

— XAResource. TMNOFLAGS: 2= EZi M S dtslsiry,

isSameRM

FHe XA 2l HA T St 2l AN L KO S5 A=K 2 o2

EH
=

°
Eh]

ujn
r
o
o
a

boolean isSameRM(XAResource aResource)

o I}2HO|E
uj2o|Eq oy
aResource S 2l Aas A H wE 2| A ZHA Of

5.5.4. XID CIE{H|0|2

S 2| KHS XID HA S M45HD, 05 0| B510] 24 EHMMO| HHK| S 2| 22| =
PR SER T EA O 2 XIDE RofeC)

XID= b2 § 28 E &t

S X| Al Xt (4bytes)

Java ETHM M 2| XHE 7t F[H, NULLO| 2

public int getFormatlid()

o M EBMMM X|A| XH(64bytes)
St 24 EMMMEO| £5t= EUHME 2ok
oA~ == Ctad 2ot

o QICh Ol §2 & 7| Rt M A== ChHE2t 20

Ao de 2F &2 as 7t ol §2& ©| *l

public byte[] getGlobalTransactionld()

o =2 %] X| A| Kf(64bytes)

Ol ZEE &7 4

rol

FHAE

rr

L5t 2o

public byte[] getBracheQualifier()
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5.6.

—

javax.transaction.xa.Xid0ll 2| El QIE{H 0| A= ChS 2t & Tt

public TbXid(int formatld, byte[] globalld, byte[] branchld) throws XAException

tbJDBCO| A = com.tmax.tibero.jdbc.ext. TbXid 22 A 2 M S = C.

EME

EHEHM Ol Al

B X 2 0| F0{Z Two-phase =& ETH A &

=
L

=

=

N

w

HEX| #10| M DML &2 o3

Rl

CHE2 o= @ =Ml SEA 3 E Java Z2 03 A4 IE=0|C
import java.sqgl.*;

import javax.sgl.XAConnection;

import javax.transaction.xa.XAResource;

import com.tmax.tibero.jdbc.ext.*;

public class TwoBranchXA

{
public static void main(String args[]) throws SQLException
{

createBaseTable();

try {
// Create XADataSource instance

TbXADataSource xadsl = new TbXADataSource();

xadsl.setUrl(*"jdbc:tibero:thin:@localhost:7629:dbsvr');

xadsl.setUser(*'tibero™);
xadsl.setPassword("tmax™);
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TbXADataSource xads2 = new TbXADataSource();
xads2.setUrl (*"jdbc:tibero:thin:@localhost:8629:dbsvr');
xads2.setUser('wrpark™);

xads2.setPassword(*"tmax'™) ;

// Get the XA connection
XAConnection xaconl = xadsl.getXAConnection();
XAConnection xacon2 = xads2.getXAConnection();

// Get the physical connection
Connection connl = xaconl.getConnection();
Connection conn2 = xacon2.getConnection();

// Get the XA resource
XAResource xarsl = xaconl.getXAResource();
XAResource xars2 = xacon2.getXAResource();

// Create the Xid
Xid xidl = createXid(1);
Xid xid2 = createXid(2);

// Start the resource
xarsl.start(xidl, XAResource.TMNOFLAGS);
xars2.start(xid2, XAResource.TMNOFLAGS);

// Execute SQL operations
executel(connl);
execute2(conn2);

// End both the branches
xarsl.end(xidl, XAResource.TMSUCCESS);
xars2.end(xid2, XAResource.TMSUCCESS);

// Prepare the resource manager
int prel = xarsl.prepare(xidl);
int pre2 = xars2.prepare(xid2);

// Commit or rollback

iT (prel == XAResource.XA_RDONLY || prel == XAResource.XA_OK)
xarsl.commit(xidl, false);

else
xarsl.rollback(xidl);

iT (pre2 == XAResource.XA_RDONLY || pre2 == XAResource.XA_OK)
xars2.commit(xid2, false);
else
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xars2.rol lback(xid2);

// Clear
connl.close();
connl = null;
conn2.close();
conn2 = null;

xaconl.close();
xaconl = null;
xacon2.close();
xacon2 = null;
}
catch (Exception se) {
se.printStackTrace();
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6.1. JDBC 2.0 &

JDBC 2.0 ##0f| A = scrollability, positioning, sensitivity, updatability0il CH 8t &%&7| 58S & & 8tct.
o A1} Z & EFRI0 2|5l scrollability, positioning, sensitivity 7 2 & =l C},

o S A EFRI0] 2|3l updatabilityZ7t 2 =IC},

6.1.1. Scrollability, Positioning, Sensitivity
Scrollability, Positioning= Z 1t & &0l Cisf LS Tt ot 2t FUsoz2r S8 Y 4+
Lt &oh Q1% SO olo A2 XY 4 e 7|50/Ch 07| Mo R HI Hol 2|
L

S L Yo R0l 0SS LD, M) AXIE BT FE AFO|

Fol

o
N

Scrollablility 7| 52 AFE82 E? 21t & 2= @2 AEXS H Z2[o 2E=57] T =20 O
X

|
Olofi OF Bt JE|A & 4 J2H EFH0| 2 HOIHE 2= 2t HEt2 MSsHA & A= A ettt

Scrollability, Positioning 22 &2 49 = BtEA| SensitivityE A& dl OF st=0l, Ol = EXM &
:‘

= =
o Zetoll 2HA o] HIolEHH o] A0 HEE HE AletsS BAS AKX 6 F 5 ZF et

Sensitivity= H|O|E{H[O| A0 HEE HE ALO| HIZ HEE0 MMZR CIO|HE & 4 UCH EHHO| In
A

[ . | = [
sensitivity= £ = Z2 & 0| H-dE AFe ool 2t = 4 AT

243} F
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o

i
o
0z
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2y

4 Qe AT YEO B2 CHSI 2Lk,
e ResultSet. TYPE_FORWARD_ONLY
e ResultSet. TYPE_SCROLL_SENSITIVE

e ResultSet. TYPE_SCROLL_INSENSITIVE
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6.1.2. Updatability

Updatability= 2 2t & &0l HY et 20f Ho[EH| o] A0 2HHE 4 A= 7ISOILL O E SHMES
g= FIIStAL I FAHLE Fst= A0| olof s Gt

=] - d
zo ge X

zo|
o] 7152 HlolEfHlo| A0f HI8H0F S22, FF(Lock) HFO| WY 4= AUCks HE Folsfof

bC

r°l'

23 HES Y

i
o
2

Sk A
W BHE 4 3

e ResultSet. CONCUR_UPDATABLE

e ResultSet. CONCUR_READ_ONLY

6.2. Scrollable, Updatable Zi 1} ZIgt A M

6.2.1. Statement ZHA|| A4 M
tbJDBCOl| A{ = Connection 22 20 CtS 1 22 M AEE X S Shct.
e Statement createStatement(int resultSetType, int resultSetConcurrency)
e PreparedStatement prepareStatement(String sql, int resultSetType, int resultSetConcurrency)

e CallableStatement prepareCall(String sql, int resultSetType, int resultSetConcurrency)

CHS 2 Statement 24X & M4 5t= 0f 0| C}.

Statement stmt = conn.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE);

ResultSet rs = stmt.executeQuery("'SELECT empno FROM emp'™);

6.2.2. Adu} Elsgt E EA‘I =1o]

Statement, PreparedStatement, CallableStatement 2| £ 4ot 20| = Ct22| HAEE AEsHH &
oF EHe e SAIY B S B

e int getResultSetType() throws SQLEXxception

e int getResultSetConcurrent() throws SQLException
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=
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Scrollable Z 1} & &t 25l |

SkLtel E| O]

25
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=

Updatabl

e 'SELECT *2}

o 22 H|O|E2 ZHO| Cf
Scroll-sensitive Z 1}

e 'SELECT *2}

HL=

[ ]
=

6.3. Scrollable Z 1}

6.2.3. M|

boolean next() throws

SQLEXxception

boolean previous() throws

SQLException

boolean first() throws

SQLException

boolean last() throws
boolean absolute(int row)

SQLEXxception
throws SQLException

boolean relative(int row)

throws SQLException
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e e

Folgt H2 HEAl X Fo| /X7t M A OoF BtCt= Z0|CH XM F Fe
Qx| o|™O|L} OtX| 2t H o x| TS0 M FE &) !X 22 0|2 & ¢
21 © M, SQLExceptionS 24 A|ZICt,

void beforeFirst() throws |Z2t H &2 & Hf S O|M 22 O|FEiCt. ol = L2z At HE=S

SQLException Bt g of MEHOIM HIZ AMZE 4= U= E OIOo|H = giCh

void afterLast() throws A1 E et DA% E LIS 22 0| SBtLt. 0|l = FYe2 2 A Hets

SQLException Bt g I of MEHOIM HIZ AMZ2E 4= U= & OIOo|H = 2iCh

MO AR HEE €7 ?

off tbJDBCOIM = Lh51t &2 M AEE N ST

HA= oY
int getRow() throws X o ! x| E ghetstH, M Etet E o ! X| 7t ot & 20 = 05 Hhetet
SQLException =

boolean isFirst() throws | A Ho| X7t A HX| HOIX| QI StCt,
SQLEXxception

boolean isLast() throws |S X @2 X7} AFX| 2t D OIX| &I StCt,
SQLEXxception

boolean isBeforeFirst() | Fo| X7t A HK H| O| ™ HQIX| =l otrt,
throws SQLException

boolean isAfterLast() A ol *X| 7t OtX| 2 Fo| CHF FelX

throws SQLException

o
(o]

6.4. Updatable Za} &lgl EF44

AFE At Updatable 21t E &S 0|85t €2 HIO|EH E HUO[EE 4+ U1, AN E o= ASH, M=

= @ HoHE gd5g = AT

UPDATELt INSERTE & et 0= 2EA 229 HAE HA HIO|EH 0| 20 HA Atets BHFol of
oot X FeH HEE ZE HOIEH = 2Z E L 2HHO| DELETES s et E 0= 29 BHA
O SA| tlo|EfH| o] A0 EHE =Tt

6.4.1. INSERT

INSERT ¥ 2 th52| 2 S AHA HIO|EH O] A0 BHF =

[

C|

08

L

1. moveTolnsertRow() A~ EE 0| 25t INSERTE s&st7| 2/t YAl E OO NE S22 0l&
Stot Zof HE2 7| £9 o /A E LHEHM2Z 7|95t /22 2 moveToCurrentRow() M AEE

Aree 37 el E2 /AXZ ol 5T 4 U,

42 Tibero JDBC 702X} OHLHA



PSS
-1 =2
(@)

N

2. St updateXXX() Hl &~ =

NULL &Ef 2 C

F

Bf=ChH,

. insertRow() M| &

I

2 INSERT ZH = oo},

=
=

o=

rs.moveTolnsertRow();
rs.updateString(l, "tibero");
rs.insertRow();
rs.moveToCurrentRow() ;

6.4.2. UPDATE

I

UPDATE Z+¢{ =HA

sHs9 = ¢

a5
o

8

—

M

1. updateXXX() A= E b,

S

EE &5t HO|E H| o] £~0f 2HH

< Cll O| E{H| O] 2 0ff &

A E HXOF H| o[ H| O] 20 £ S =

=4It Brot 79 22 0| Tl0|E & 45}

E
10O = —

1O HIOIHE .

hod 5

.

CHE €9 ?Ix 2 0| S35t0f el HojH 2 53 stH

—
e

2HF0| |22 sty Mo = F AR K Cf.

O HOIE & & + |t

P

2 grg o

2. updateRow() HIAEE 3 5t0f O O|E H| O] A0f HFF T}, O]} auto-commit 2 =0 L2} 50| =
S
Orok UPDATEES £&$F 20| 0| & F A ol2{™, cancelRowUpdates() H A= E +&5t{ Lt CHE E 9
fIAZ ol 27 Ao HolH 2 S)5HH #Ch Jd2{Lt updateRow() HA=E s 5t 4 22HH
CiO|E{H| O] A0 EHHO| £| 22 S 5HY| Mo = F A5 X 55 5|5 OF et
CtE=2 UPDATE & & & 5t= 0f O[T,
rs.absolute(5);
rs.updateString(l, "tibero™);
rs.updateRow();
6.4.3. DELETE
DELETE &8 aA Y I = BtEA THZ 9| AtghES 2|5l OF etCt.
e DELETE &g £3 st A HO|E{H| 0| A0 HIZ B 25| 2 2 auto-commit 2= A7 Ztof| w2} HE
Z AHUol E £ = ULt
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ALERHOf 2fslf x| @& & O O] &

He
E|C} 2| 2 Scrollable 2 2t &

° &
50|

b A 3F &EF XA of = =ot A
2ol doll= FEIH Jol dojtrt. =, {M Eof /%= HIZ O™
of o to[H & 72| 7| =1, th5 €2 ?IXl= Ars22 AXA =Tt
CtSol M AEE AHZSI0 DELETE 2 S8 &2 4 QUL

void deleteRow() throws SQLException

22 DELETE

X

o AslE
AU s A5t

= oflo|Ct.
rs.absolute(5);
rs.deleteRow();
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= Y0l M= thJDBCO| M X S5t= Row Set 7| 5= 298

o

Cf,

Row SetO| 2t 2Xt A2 22
CE Sl g2 4= ULt

Z0| Ml 7tX| 2 L T
e Cached Row Set(tbJDBCO| M= & Al O] Row SetZt &| ZStCt)
e JDBC Row Set

e Web Row Set

7.2. Row Set Listener

MI7& Row Set

CiolE el &Hets Eelste A 0|Ct. javax.sql.RowSet 1E{H O] & M| 4

Row SetO M= 4] 7H2| E|AHE S55t0] A2 4 UL S5 I = addRowSetListener() 0l &~ =
£ At835tL, MAE = removeRowSetListener() M A= 5 AL otH EICH O AFEE = 2| A= g

E Al javax.sql.RowSetListener QIE{H O| A5 SaHA{ & |0 OF BHCE.

RowSetListener @/ E{ 1| O] 20| A &| 5 St= Ol E= ChE 1t 20| 37+HX| 0| Ct,

O[HIE &9

cursorMoved next()Lt previous() 2 HAEE Sdolf €2 0| S0| UES mh OfC L STt

rowChanged MZ2 HO| FIt=(AHL 7| ZES Fo| +EE|AHLE AX E M 2 Shrt

rowSetChanged A Row SetO| MM E[HLt HEE mf L SHCt,

public class MyListener implements RowSetListener

{

public void cursorMoved(RowSetEvent event) {
// do work

}
public void rowChanged(RowSetEvent event) {

M7= Row Set 45



// do work

}

public void rowSetChanged(RowSetEvent event) {
// do work

}

2. 2|24 & RowSet Z4A|0f| S=etCt.

MyListener mListener = new MyListener();
rowset.addRowSetListener(mListener);

7.3. Cached Row Set

Cached Row Set2 Z& E= H A0 &5t HIO|EH 0| A20] HE S FAISHA =5 +8 & Row

— =22

Set9| st EE{O|C}, thJDBCO|A = ThCachedRowSet St A 2 M| 2=},

7.3.1. RowSet ZHF|| MM

RowSet 24 M| = execute() M| &

HHE MEsts YH I SLSHA A

n
T
Ofm
:Oé
>
o O
o
4>
)
rr
1Y
o
i
jmu|
S
=2
[
o
ok
2
rr
2
o
wn
o
Pyl
D
wn
c
7
@

0fo
o

= Z20lM = RowSet 21X & dd3st= 2HE S F IHKE LS50 2Fetrt

Zo|R = 0|28t RowSet ZHF| MM
CHE29 ol 2922 0| 2510 RowSet ZiX| £ MM 5t= 3pFo0|C}.
1. TbCachedRowSet ZH | £ M StC}.

TbCachedRowSet rowset = new TbhCachedRowSet();

M5t 30 execute() Ml AES £ 510 RowSet 24 4| S A A

MO
mjo

2. URL, AFSXtO| &, THAR E, H 9|
StCt.

rowset.setUrl ("'jdbc:tibero:thin:@localhost:8629:dbsvr');
rowset.setUsername(*'tibero™);
rowset.setPassword(*'tmax');

rowset.setCommand(*'SELECT * FROM emp™);
rowset.execute();
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CtEol o= 7| &0 Zxfst= 21 &S 0/ &5t RowSet 24# & & st= 2FOIC.

TbCachedRowSet rowset = new TbCachedRowSet() ;

2. 21} &g 4 (rset)E 0| 83t populate() Hl &A=& £3510{ RowSet ZHA| S 4 STt

ResultSet rset = pstmt.executeQuery();
rowset.populate(rset);

7.3.2. 91 [{|0|E{ ErAH

RowSet 2| £ 0| 85t Fat

0ok
el
T
19

T

1q||_|
|0
HU
el
ofn

SHHAM €Ol HO|H E "M & QUL

of

1]
min

W o5t £

rowset.beforeFirst();
whille (rowset.next()) {
System.out.printin(rowset.getString(l));

rowset.afterLast();
whille (rowset.previous()) {
System.out.printin(rowset.getString(l));

}

ETHEO HOIHE &Y, &A, =8 & ULt T, acceptChanges() HIAEE & sljoF 7{E!0| &l
ElCt

o & ™ 431 2t

rowset.absolute(5);
rowset.moveTolnsertRow() ;
rowset.updateString(1l, 'tibero');
rowset. insertRow();
rowset.acceptChanges();

7.3.3. MI2F Al

Updatable 21t & 20| HE&[= A F Attt SLstA HE & T

ME

M7= Row Set 47






X|s& LoB O|0|E] X2]

= YO0l M= tbIJDBCO| A LOB H|O|E & X 2|5t= Y& = &3 et

JDBC EZ0|A= LOB CIOIES H2|5t7| 9laf + 7%l EtelS A BBHCh BLOB(HIO|LA 2| T O|Ef)%}
CLOB(2 X T 0|Ef)7} 0[0] 3 ZHEHC} thIDBCOIA S Of 5 JHX| EFRIS 28RO 2 Hel5t7| 98 X
Al Xk(locator)2H= 7HE S AFR BT}

ol
o

QBHE O 2 LOB O O|Ef = T O] E{ ] 0] A0 X ZE S0fl K| AIXHE 4445101 T O[B4 7t X BHE 9I5| & 5O}
Z 4 QUES SICh WA ALSAHE O] XIAIKIBHS AFS510f TR E U0t LOB IO S 241 £ 4 Y
Ct

=

Ol =0 ALAE 5= M7= 252 & & UL

L& 2 tbJDBCO| A M| S 5h= LOB S 20| L
e com.tmax.tibero.jdbc.ThBlob

e com.tmax.tibero.jdbc.ThClob

8.2. LOB X|A|X}

8.2.1. LOB X|A|A} €0{27]

JDBC BEZ0|M A &35l= ResultSet 24 | L} CallableStatement Z{ | Q| M| A= E 0| 2510 LOB X|A|XIE

— =
HdoiE 4 ULt
e ResultSet 24 7|

ResultSet.getBlob()
ResultSet.getClob()
ResultSet.getObject()

CtS2 ResultSet Z4 x| & 0| 5104 LOB X|A| XIS @0 2= Of O[T,

ResultSet rs = stmt.executeQuery(''SELECT document, image FROM library');
while (rs.next())

{
Clob document = rs.getClob(1);
// =+ Clob document = (Clob)rs.getObject(l);
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Blob image = rs.getBlob(2);
// =+ Blob image = (Blob)rs.getObject(l);
}

e CallableStatement Z4 &

CallableStatement.getBlob()
CallableStatement.getClob()
CallableStatement.getObject()

Ct2 2 CallableStatement 24| £ 0| &5 LOB XA XtE ¥ O 2= O O|C},

CallableStatement cstmt = conn.prepareCall(*"{call proc(?)}'"):
cstmt.registerOutParameter(l, Types.CLOB);
cstmt.execute();

Clob document = cstmt.getClob(1);
// =+ Clob document = (Clob)cstmt.getObject(l);

8.2.2. LOB X|A|X} HHZFT|

JDBC H Z=0| M H| S St= PreparedStatement 24 A| Lt CallableStatement Z4 4| 2| 0| &~ =& 0| 3510{ LOB
XAXE EAHZ 4 UL

e PreparedStatement Z{ &

PreparedStatement.setBlob()
PreparedStatement.setClob()
PreparedStatement.setObject()

Ct= 2 PreparedStatement 24 & £ 0| &35t LOB X|A|XHE A F = 0Of 0| C.

PreparedStatement pstmt = conn.prepareStatement(""INSERT INTO library
VALUES (?, ?)');

pstmt.setClob(l, document);
// = pstmt.setObject(l, document, Types.CLOB);

pstmt.setBlob(2, image);
// T+ pstmt.setObject(l, image, Types.BLOB);

pstmt.executeUpdate();

e CallableStatement 24 x|
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8.3.

CallableStatement.setBlob()
CallableStatement.setClob()
CallableStatement.setObject()

Ct= 2 CallableStatement 24 & £ O| 5104 LOB XAl XtE H7H F= o O|Ct.

CallableStatement cstmt = conn.prepareCall(*"{call proc(?, ?2)}'");

cstmt.setClob(1, document);
// T+ cstmt.setObject(l, document, Types.CLOB);

cstmt.setBlob(2, image);
// E% cstmt.setObject(l, image, Types.BLOB);

cstmt.execute();

LOB CJO|E{ 2112 AA7|

LOB X|A|AtE 20| 2H JDBC HEZO0|A A 35t= APIE 0| 3510 CIOIHE @11 & 4 ULt LOB H0|
BHe 25 Byte HiEO[L AEE HE 2 81012 & A=, LerHQ AEE FEf 2L ZE| O OB H| O] A& A
H L 50l CIO[E{ 7t A2 2= AZAO| RX|E= et AMEX H2E + ULt

JDBC EZU M= LOBHOIHE 1l & & JAE= T52 €2 APIS M S8t
e InputStream Clob.getAsciiStream()

e Reader Clob.getCharacterStream()

e String Clob.getSubsString()

e OutputStream Clob.setAsciiStream()

e Writer Clob.setCharacterStream()

e int Clob.setString()

e InputStream Blob.getBinaryStream()

e byte[] Blob.getBytes()

e OutputStream Blob.setBinaryStream()

e int Blob.setBytes()

C=2 LOB HIO|E & 8= Ol OfCt.

// BLOB H|°o]H
InputStream is = iImage.getBinaryStream();
byte[] imageData = new byte[1000];

HMisZt LoB HI0E{ 2| 51



int readLength = is.read(imageData);

// CLOB Hl°o]H

Reader reader = document.getCharacterStream();

char[] docData = new char[1000];

int readLength = reader.read(docData, 0, docData.length);

C=2 LOB HO|H & 2= 0 OfCf,

// BLOB H|°o]H

byte[] imageData = {32, 53, 78, 19, 2, 93};
OutputStream os = image.setBinaryStream();
os.write(imageData) ;

// CLOB Hl°o]H

char[] docData = {*J", "D, "B", "C-, "<t", "W, "A"};
Writer writer = document.setCharacterStream();
writer._write(docData);

writer._flush(Q);

writer.close();

< 2] ool M OutputStreamO| Lt Writer ZA| = Cl|O|E{ & £ [ OFCt | O| E{ Hi| O] A0f &
O UPDATE =& S Ad e Z 27t Ut otX|2HLOB XA = EHAM Helo| 2&E2
35l OF Cf| O|E{H| O] 20| 2| BSH S 2 |HFEICL,

8.4. Al LOB

HEEHERER
2 HEAAHSS

tbJDBCO|M = i ET HIO|EH S LOB EE = XM F5t7| ?Isl A Al LOBS AMSetht. B, Of ti & HI 0| &

= HO| S0l M&E X t=C

Ol U=

ro

o A=

1]

H

Okl
ok

FC},

i
ol

<

e Connection.createBlob() return Blob

Connection.createClob() return Clob

Connection.createNClob() return NClob

Blob.free()

Clob.free()

NClob.free()

Al LOBE ALE5H X &gt HOlE = Al B0l = AH O] A0 ML ol o X F = E1I0IE17f Eﬁ
| &4 ™

A =, AE A= BHEA] O| A= ol Mo oF ek = X| 22™ of FH | Ho|E =
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Al LOB= LOB ZH2 H|O|H & HIQIT & M =2 AFSStC). o & =8 ChE1t 20

PreparedStatement pstmt = conn.prepareStatement("*INSERT INTO
library VALUES (?, ?)™);
pstmt.setint(l, 20090811);

Clob doc = conn.createClob();

doc.setString(1l, "JDBC Guide<br>writer:Rachael<br>proofreader:Patrick™);
pstmt.setClob(2, doc);

pstmt.executeUpdate();

doc.free();
pstmt.close();

oM LHE S HAES2 IDBC EE APIEE °'$ HAE = Java HAO| T2t AFSE 4 gle A S0
ZXBtCt O ol thIDBCOUM = EEZE LIS 22 78 HMAESES M35t Lt ol HAESS
0|28 A< CtE IDBCRI &MY 2 HO{ X| X| 2t thJDBCO|| $+5+04 Java O 27| @10] ALE & 4 QU
= 80| Ut

e ThConnection.createTbBlob() return TbBlob

e ThConnection.createTbClob() return TbhClob

e ThConnection.createTbNClob() return TbNClob

Tibero 4.0 SP17tX| 2| thJDBCOHM = 7 HAES St €2 FE 2 M SStR 2L, =20l 24X 7t
QU0 H 7| (deprecated)sty! 92 HAESE ChA = QUL

e static TbBlob.createTemporary(Connection conn) return ThBlob

e static TbClob.createTemporary(Connection conn) return TbClob

e static TbClob.createTemporaryNClob(Connection conn) return ThClob
e TbBIloh.freeTemporary()

e static TbBlob.freeTemporary(ThBlob blob)

e ThClob.freeTemporary()

e static TbClob.freeTemporary(TbClob clob)

e TbNClob.freeTemporary()

e static TONClob.freeTemporary(TbNClob nclob)
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8.5. AP| 22

=s]

8.5.2. E& API

= APIS| §E2=JDBC & =M E

1]
Kl
o
Il

tbJDBCOI|A{ = LOB2} £3 & APIZ BLOB, CLOB, NCLOB M| A~=& F7}2 XM S8t

CONNECTION API

TbConnection 22 A0 M= TS

Zd2 APIE

API Moy

TbBlob createTbBIlob() ClO|E 1| O] 20 Al BLOBS 445t 20l ThBlob 24| S gHatst
Cf.

TbClob createThClob() O O|E{H| O] A0 &IA| CLOBE MM EH 20| ThClob ZH| £ HtEHSH

Cf.

TbNClob createTbNClob()

A5t

Cf| O[Ef H| O] 20 &I Al NCLOBS
oHCt.

<0l TobNClob Z4H| &

Hist

—

BLOB API

TbBlob 22 20 M = CHS 2t

API

4y

TbBlob createEmptyBlob()

EMPTY_BLOBE g5t gratstct,

void close()

BLOBS =L

OutputStream getBinaryOutput

Stream()

setBinaryStream(1L) 2} = & 5}Ct,

OutputStream getBinaryOutput

Stream(long)

setBinaryStream(long) 2t

void open(int)

int ZEZ BLOBE L}
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CLOB API

ThClob E2i 20 M= CtSop &

= APIE FIt2 M S8ttt

API 49

ThClob createEmptyClob() EMPTY_CLOBS ‘44 5t0{ Htatstry,

void close() CLOBE E =Lt

int getBufferSize() M et RIEst s e & AL SF 32KB| HiH 37| & Hhetstrt,

long getChars(long offset, charf]
buffer)

offset | X| FE{ CLOB L 0| & 21X M bufferoi| & &

tstC|
|_

Ct.

long getChars(long offset, charf[]
buffer, long numChars)

offset A A £ E numChars2+22| CLOB L|O|EH & 2 M bufferof|

M eict.

long getChars(long offset, charf[]
buffer, long bufOffset, long num
Chars)

offset & Al £E numChars2+22| CLOB L|O0|EH & 24X M buffere

bufOffset 2| X0 X &etCt,

void open(int)

int 2ZEZ CLOBE AL},

long putChars(long offset, charf]
buffer)

buffer O|O|E{ & 210 M offset ?| x| 0| X &5t

—

long putChars(long offset, charf]
buffer, long numChars)

buffer Ol O|E{ € numChars2+t= 20 M offset ?| X[ 0| X & StCt.

—

long putChars(long offset, char]]
buffer, long bufOffset, long num
Chars)

buffer O| 0| E{ & bufOffset & X| £E{ numChars2+2
x| o X Z&etct

9l M offset 2|

NCLOB API

2t
=

TbNClob £2i A0 Al = a2t

= APIE FJtZ N S strt.

API M

TbNClob createEmptyNClob() |EMPTY_NCLOBS M50 gtatstry,

void close() NCLOB= Z=Ct.

int getBufferSize() M et RighstA S e = AL T 32KBS HiIH 37| E gttt
long getChars(long offset, char[] |offset | X| #E{ NCLOB O|O|E{ & 2{0{ A bufferOi| & &StCt.
buffer)

long getChars(long offset, char(] |offset ¢/ X| £E{ numCharsZ+Z 2| NCLOB O 0| EH{ & 21 0{ M bufferOf|

buffer, long numChars)

X &etot.
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API

e

long getChars(long offset, char]]
buffer, long bufOffset, long num
Chars)

offset | X| £E{ numCharsZH= 2| NCLOB H| 0|E{ & 240{ M buffer2
bufOffset | x| 0f & ZetCt,

void open(int)

int ZEZ NCLOBS ¢ L}

long putChars(long offset, char]]
buffer)

buffer Ol O|E{ & 20| M offset 2| X| 0l & ZEHLC},

long putChars(long offset, char]]
buffer, long numChars)

buffer Ol O| &4 & numCharsZtE 10 A offset 9 X| 0 & &5t

long putChars(long offset, charf]
buffer, long bufOffset, long num
Chars)

buffer O| 0| E{ £ bufOffset | X| £E{ numChars2t= 21 0{ A{ offset <

A off & &etrt.
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MI9Z& Failover?} Load balancing

= &0 A = thJDBCO| M X & 5t= Failover 7| 52t £ = @& & (Load balancing) 7| s &3 &HCt.

Failover

tbJDBC= Ht O EE2|AH oM T2 SHZO0|L TAC EHE0 M A= HEdSs WS I E= 0|9 AAH S
sl 0| FZE0| BB S M, AR XSS A2z S/F= 7|2 M S Lt O] E Failover
2t stCt

9.1.1. Failover 7| MA

Failover 7|52 AFZ23t23™ DriverManager.getConnection()2] URLS description SHEHZ ZHMH35I1
FAILOVERE A& 5t0{ A

FAILOVER & =0 88 & 4 U= a2 =2 2ok

U k]

NONE Failover 7| 5 & H|2-d 3t St (712 4))

SESSION HAAo A o, OfS L E2 MY SS A5t (A2 S st

CURSOR O] 42 SESSION S2 & Z&5tH, AF2S0|H java.sgl.ResultSetS =
7 otk

S8 st 9= bt Z0

— ResultSet Et2}0] TYPE_FORWARD_ONLY, TYPE_SCROLL_INSENSI
TIVER! 2%

— ResultSet concurrency 2 =7t CONCUR_READ_ONLYQ! A<

— M AHE 7hsEt Ttetn| B o A8 §H A 2 (Reader, Stream S 2| 2|24 | O]
B{L} == varchar EtY Z|Cf 27| E =2}5t= String Ol O|E{ 7t =AY S5HH
=T =71

]

O| ™ T O A X[ &SI Failover &4 OFF= NONE2 Z ON2 SESSION2 2 Z &5t}
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CI2 2 Failover 7| 5SS &M 315H= O|O|CH svrlE HZO0| AUl sIH XSO Z svr22 HZE S A|E6HC},
O EZE MHO O Hd A=t AT e O = of 2 7+ 2 SHCY

Connection conn =
DriverManager .getConnection(*'jdbc:tibero:thin:@(description=(failover=session)" +
"(address_list=""+
""(address=(host=svrl) (port=8629))"+
""(address=(host=svr2) (port=7629))"+
") (DATABASE_NAME=TACUAC))", ""tibero™, "tmax");

9.1.2. Failover SZt1} 22 El o2 &M

9.2.

Failover SESSION 0| &S| 2E01 A2 HZ =2 WM MA = S+ S HhE2 542 Soll A< =
olCt
A .

— failover_retry_count

CtEol HE 542 0|85t AN Z Fof 7 YU sIAT et SE0|HENM HE S5 & A XISHA 2ol
25 f7lste AR E SnlE 4 AUt
— login_timeout
— read_timeout
— self_keepalive
&
ZHHA S48 MY 9 AL U 2 X3 thIDBCS| AFE”Q| “3.2. Connection Properties’E &1
=2

BEE WA

tbJDBCE QB OfZg|Ao|M =213
O|E{H| 0| & MO EEHS BT
DT 2E WY 7158 A8t

™
435t1 (load_balance=random)2| & 4|

2tE0|LE TAC 280 O 7Hel =2 AFEALE 24AIA O
Qlet 7| 52 M &3tCt 0| & 2= W M (Load balancing)O| 2f
DriverManager.getConnection()2| URLZ description SE| 2 Zf
oz =75 =},

9.2.1. EE WAl 7|5 MA

rir
pall
rlo
)
ojo
H
m
i)

LOADBALANCE &=0j A

oz
2
0

A
e
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a3z

OFF 2 Al 7| 52 H| 2 5 st} A URLS| descriptionOff & A 2l & EH &
EZOFAZSICH (V7))
RANDOM ol 2 £ & HZA Ao URLS| desctriptionOff HAIEl == & Q9|9 L=

ROUND_ROBIN

M2 2= HZ A0 URLS description0] BAIZl =0 =AIH o2 A

37hel =0 108 HE S A Ests 29, 88 =M= 18,24, 3H LEE
=AH O R BRS04 1,2,3,1,2,3,1,2,3, 1 = =2 HASICH

7o Atet2 Ch= 2t 2ot
- A4 =M= St Connection URLE Z SE X o=z Ztz| =it

— Failover A|Of| HEE E= 2 HHEA 2 0|X| X %=
CLOIE &0, 1H =0 ¥4 A1l 5t0] FailoverE S3alf 3t =0 HZ
o
=

EOE, O HZE Al 1H L E O &A1 28 =0 AZ St

CE2 2= 8Ed Js
=N A AES H=0

Connection conn =

s gdstst= oz A= AZES HE O LIS 2H0|| 2ol svrilf svr2 AL EALZE

DriverManager .getConnection('jdbc:tibero:thin:@(description=(| oad_bal ance=r andom *

+
"(address_list=""+
""(address=(host=svrl) (port=9629))"+
""(address=(host=svr2) (port=8629))"+
"(address=(host=svr3) (port=7629))"+
") (DATABASE_NAME=TACUAC))**, *"tibero™, "tmax™);
]

2 Wl 7|52 Failover 7| 53} 28310 47

EEHHY 54 ON2 RANDOMR2 Z 5%

ro

g

w

s
A 0lC

L

o 2= WAHYO| OFFZ HE =™ Failover A0 JICHE =0 ZHEH S Al = etCt.

o 2= #2140 RANDOM, ROUND_ROBINS 2 M7 & H Failover A0 &lo|2| ==of & &S

Al =5,

-

ROUND_ROBIN 7|5

= Tibero 7.2.3 0| ¥ E 2| =2 & X|& ST}
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Ml10%& SSL

= Y0lM = thIDBCOIM A Sst= SSL 7|52l 7= I AAE SHE 23

o

10.1. 7

Tibero®| X ZE HOlE{ = 745 FRISSHSL

—

AzHz S 2 0? SRV NAIE SEH
2to =9 =

=R |
[
UL Ol et Y2 = o[ H el MEA0| ool +&FE 7] @lslil M b 22t0]

AES M2 E J&stA 7tE + U= 71S0| 2RSSt

tbJDBCO| M = SSL 7| s € A
Socket Extension(JSSE) Iff 7| X| £
O §EE QNS E5e O'EP-

Pl OI-J
_O,ﬁ
o 2
)
o
N

i 2 4+ ULt thJDBCL| SSL 7| 52 Java Secure
t. 0| 7| 52 A2 3IH thJDBCS} Tibero A{H AFO|

10.2. SSL AI=

SSL 7| s & At&5t7| ?Isi M= Tibero AMH 2t tbhJDBCE A3 OF &Lt O] = 7HX| MFO| 2 CH0i
= HEO U+ & 20| Tibero At 2t thJDBC AtO|O] Fe= 2= HEE E5g 4+ QU

10.2.1. Tibero AM{H{ A&

Tibero M= C}23} 2+2 £ A 2 A& 5| 0{Of BHC},

A

1. ¢l

ol

O]

[

for

DY ZX| RPE

rol

FCF,

r
J

$TB_HOME/client/ssl/certs/certificate.pem
$TB_HOME/client/ssl/private/private.key

2. $TB_SID.tip Lt 0| tt52| =7| o} LtetA[E & F ettt

CERTIFICATE_FILE="$TB_HOME/client/ssl/certs/certificate.pem"
PRIVATE_KEY=""$TB_HOME/client/ssl/private/private.key"

3. Tibero MH & CIA| 7| S &

Hl10& SSL 61



10.2.2. tbJDBC M X
tbJDBC= Ct=1f 20| A7 =0 0F S,

Connection conn =
DriverManager .getConnection(*'jdbc:tibero:thin:@(description=(protocol=tcps)" +
"(address=(host=svrl) (port=8629))"+
" (DATABASE_NAME=dbsvr))', "tibero™, "tmax™);
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M11g AMSAL 2| HiolE Ef

= Y0lM = thIDBCOIM ALE X H2| HIO|E EfY S AMElsts Y= 2 et

11.1. 7

JDBC EZFEOME AFZXAF F2 O|oje EFRi(User Defined Types) XIS A java.sql.Array, ja
va.sql.Struct QIE{H| O A& A| S5tal QUL

e Array Efl 2 et EtRl9] a5 S ZOtM N Fotr| 2| et EfI0|Ct.

e Struct EFI 2 {2 7HX| Bt el R ASS M Est7| ?f et Bt O[Tt

TiberoO| M= AFEXE F 2| EFIOf TSt M2[E PSME AtE5ts AH2 2 M S5t UL

11.2. Array E}&]

tbJDBC= java.sgl.Array QI E{H| O] A& 718 §F com.tmax.tibero.jdbc. ThArray 22 A S A S §HCt.

11.2.1. Array H|O|E{ E}R] MXH

AEXH= CHE 20| package 4112 Sl Al Array EF

o

create or replace package type_pkg

as
/* varray */
type t_varr is varray(16) of varchar2(128);
/* varray of varray */

type t_varr_varr is varray(8) of t_varr;

/* table */

type t_tbl is table of varchar2(128);
/* table of table */

type t_tbl_tbl is table of t _tbl;

end;

11.2.2. Array CIO|E{ E}2] IN

ArrayS 4| E 2tS 10 PSM Z2{A|X Q] IN QX2 M 57| @I M T2 Abd 2 = X 2| 5ot
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MpHC

.

1. Connection Z4A| 2 £ & ArrayE

public Array Connection.createArrayOf(String typeName, Object[] elements)

throws SQLException;

elg gtet.

2. ZHAIXO| Array Zi x| £ H}

CallabaleStatement2| setObject()E Soll Al Array 2| S PSM Z 2 A| X 0f

27| & ot

L2 2 Array S OHE 11 PSM Z2{ A M2 IN

new StringBuffer();
")
print_varr(?); ');

");

StringBuffer sbProc
sbProc.append(*'begin
sbProc.append(**

sbProc.append(*'end;

Object[] attributes = new Object[16];

for (int 1 = 0; 1 < 16; i++) {
attributes[i] = "abc™ + i;

+

Array arr =

L+ Zl

=2 & AUCL

QIXtZ M Est= O M of Tt

conn.createArrayOf("'TIBERO.TYPE_PKG.T_VARR', attributes);

CallableStatement cstmt = conn.prepareCall(sbProc.toString());

cstmt_setObject(l, arr);
cstmt._execute();

int status = 0;
int 1 = 0;
while (status == 0) {

cstmt = conn.prepareCall(*"{call sys.dbms_output.get line(?, ?2)}'");

cstmt._registerOutParameter(1l, java.
cstmt._registerOutParameter(2, java.

cstmt._execute();
status cstmt_getInt(2);
if (status !'= 0)

break;
String retStr
String ret[] = retStr_split(':™);
System.out._printin(ret[1]);

11.2.3. Array OIO|E{ E}&] OUT

ZHAMEZEFH OUT QAL HEHZ Array 24 A|

= d}
=

sqgl . Types.VARCHAR) ;
sqgl . Types.NUMERIC) ;

cstmt_getString(l);

Ore7| ?lsil M= tt=2| BAZ X 2| ettt
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1. OUT HIRIZ S S8t ZHANE 2551 T2 AKX = Aray B 27| S S2f

M
fu}

2. CallableStatement.getArray() &= &5l Array Z4A & ZrOt=Ct.

3. Array A 2 £ H gt BHOF=LC

ClE22 ZHAMZEEH OUT AUXIHE 2 Array A £ 20t2+= O M O|Ct. p_out_t_varr Z&{ AKX = 16
P!

IS}
Hel =xXE HiE S 2T =5 AYE0 AT

sbProc.append(*'begin '");
sbProc.append (" p_out_t_varr(?, ?); ");
sbProc.append(*'end; ");

CallableStatement cstmt = conn.prepareCall(sbProc.toString());
cstmt._registerOutParameter(l, Types-ARRAY, "TIBERO.TYPE PKG.T_VARR™);
cstmt._setString(2, "abc™);

cstmt._execute();

TbArray arr = (TbArray) cstmt.getArray(l);

Object obj = arr.getArray();

String[] bdArr = (String[]) obj;

assertEquals(16, bdArr.length);

for (int 1 = 0; 1 < bdArr.length; i++) {
System.out.printin(bdArr[i]);

11.3. Struct E}2]

build-in Et&! 9| collection= & 2| 5t= Array2t & 2| Structe= 2] 559 EFQIS FO{M LEHL = ZA 2 A
Z5tCt thIDBC= java.sql.Struct QIE{H 0| A& & 6t com.tmax.tibero.jdbc.Tb Struct 22 A5 A S et
Ct.

11.3.1. Struct L0 E{ E}] MO
CtZ 2t 20| packageS Sl A record EtY S MAeh 4= QUL

create or replace package type_pkg

as

/* record */

type t_rec is record (rec_id number, name varchar(128), d date);

/* record of record */

type t_rec_rec is record (rec_id number, sub_recl t_rec, sub_rec2 t _rec);
end;
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11.3.2. Struct HI0|E{ EIg] IN
Struct 1A £ IN Q1A= M Z5H7| @M = L5 BAZ XN 2| ghot
1. Connection Z4 x| 2 2E StructE 44 stct
public Struct Connection.createStruct(String typeName, Object[] attributes)
2. ZHAIXO Struct A £ HiQIH SHC},

CallabaleStatement2| setObject()E S3li A Struct KA £ PSM Z2{A| X0l & 4 UCh

Ct=2 Struct 44 £ IN QI XtE & Est= O M| O| T}, print_rec Z2 Al X| = Struct ZH&| £ QI X} Z EHOFA
|ot= 7|58 "HYetot.

StringBuffer sbProc = new StringBuffer();

sbProc.append(*'begin ");
sbProc.append (" print_rec(?); ");
sbProc.append(*'end; ');

Object[] attributes = new Object[3];
attributes[0] = 1;

attributes[1] = "abcl™;

Calendar cal = Calendar.getlnstance();
cal.set(2012, 11, 21); // 2012. 12. 21
attributes[2] = new Date(cal.getTimelnMillis());

TbStruct struct = conn.createStruct("TIBERO.TYPE_PKG.T_REC', attributes);
CallableStatement cstmt = conn.prepareCall(sbProc.toString());

cstmt_setObject(l, struct);
int row = cstmt.executeUpdate();

11.3.3. Struct HI0|E{ E}&] OUT

ZHAMZFH Struct 244 S OUT QAL HEf = 2Ot RIS M= CtE2 HA = XM 2|5HH

rn
o

1. OUT HIRIE = Set ZHA| X & =&t Z2{A| X = Struct Bt | A & = =Lt
2. CallableStatement.getStruct() &< E &3l Struct {4 £ 2ot2LCt.
3. Struct & 22 E gfS Lot=Ct,

CHE2 ZYHAMZFE Struct HAHE OUT AUXHE ZE 20t = O|MO|CH p_out_t rec ZE{AIX=
NUMBER, VARCHAR, DATE S E 2| record 4 M| & & =Lt
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StringBuffer sbProc = new StringBuffer();

sbProc.append(*'begin ");
sbProc.append (" p_out_t_rec(?); ");
sbProc.append(“end; ");

ThCal lableStatement cstmt = (TbCallableStatement)conn.prepareCall(sbProc.toString());
cstmt.registerOutParameter(l, Types.STRUCT, "TIBERO.TYPE_PKG.T_REC™);

cstmt.execute();

Struct struct = cstmt.getStruct(l);
Object[] structArr = struct.getAttributes();

System.out.println(structArr.length);

System.out.printIin('number : * + structArr[0]);
System.out.printIn('varchar : " + structArr[1]);
System.out.printin('date : "™ + structArr[2]);

11.4. Array, Struct E}2] E|IAE A=
CtE2 12l Array, Struct Et dd A HAES gt Z2AH T E=0(C

create or replace package type_pkg
as
/* record */
type t_rec is record (rec_id number, name varchar(128), d date);
/* record of record */
type t_rec_rec is record (rec_id number, sub_recl t_rec,
sub_rec2 t_rec);
/* varray */

type t_varr is varray(16) of varchar2(128);

/* varray of varray */

type t_varr_varr is varray(8) of t_varr;

/* table */

type t_tbl is table of varchar2(128);

/* table of table */

type t_tbl_tbl is table of t_tbl;

/* index by table */

type t_ibt is table of varchar2(128) index by pls_integer;
/* index by table of index by table */

type t_ibt_ibt is table of t_ibt index by pls_integer;

/* record of collection (varray, table, index by table) */
type t_rec_coll is record (rec_id number, cl t_varr, c2 t_tbl,
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c3 t_ibt);

/* varray of record */

type t_varr_rec is varray(4) of t_rec;

/* table of record */

type t_tbl_rec is table of t rec;

/* index by table of record */

type t_ibt_rec is table of t_rec index by pls_integer;

function get_id_seed return number;
function get_date return date;
end;

create or replace package body type pkg
as
id_seed number := 1;

function get_id_seed return number
as
id number;
begin
id := 1d_seed;
id seed := id _seed + 1;
return id;
end;

function get_date return date

as
d date;

begin
d := to_date("1900-01-01", °“YYYY-MM-DD") + id_seed;
return d;

end;

end;

create or replace function T out _t_rec return type pkg.-t_rec
as
o_val type pkg.-t_rec;
begin
o_val.rec_id := type_pkg.get_id_seed;
o_val _name := "NAME® || to_char(o_val.rec_id);
o_val.d := type pkg.get_date;
return o _val;
end;

create or replace function T out _t_rec_rec return type pkg.t_rec_rec
as
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o_val type pkg.t_rec_rec;
sub_o_vall type pkg.-t_rec;
sub_o_val2 type pkg.-t_rec;

begin
o_val.rec_id := type_pkg.get_id_seed;
o val.sub recl := f out _t rec;
o val.sub rec2 := f out_t rec;

return o _val;
end;

create or replace function T _out_t_varr (str varchar2) return type_pkg.-t varr

as
o_val type pkg.t_varr;
begin
o_val := type_pkg-t varr(Q);
for 1 in 1 .. 16 loop
o_val .extend;
o_val(i) := str || to_char(i);
end loop;
return o _val;
end;

create or replace function f _out_t_varr_varr return type_pkg.t varr_varr
as
o_val type pkg.t_varr_varr;
begin
o_val := type_pkg.-t_varr_varr();

for 1 in1 .. 8 loop
o_val .extend;
o val(i) := f out_t_varr(“elem® || to_char(i));
end loop;
return o _val;
end;

create or replace function T out_t_tbl(str varchar2) return type pkg.t_tbl
as

o_val type pkg.-t_tbl;
begin

o_val := type_pkg-t_tbl();

for 1 in 1 .. 4 loop

o_val .extend;

o_val(i) := str || to_char(i);
end loop;

return o _val;
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end;

create or replace function T out_t_tbl_tbl return type pkg.t_tbl_ tbl

as
o_val type pkg.t_tbl_tbl;
begin
o_val := type_pkg.-t_tbl_tbl();
for 1 in1 .. 2 loop
o_val .extend;
o val(i) := f out_t_tbl("elem™ || to_char(i));
end loop;
return o _val;
end;

create or replace function T out_t_ibt(str varchar2) return type pkg.t_ibt

as
o_val type pkg.t_ibt;
begin
for 1 in 1 .. 4 loop
o_val(i) := str || to_char(i);
end loop;
return o _val;
end;

create or replace function T out _t_ibt_ibt return type pkg.t_ibt_ ibt
as
o_val type pkg.t_ibt_ibt;

begin

for 1 in1 .. 2 loop

o val(i) := f out_t_ibt( “elem® || to_char(i));

end loop;

return o _val;
end;

create or replace function T out_t_rec_coll return type_pkg.-t rec_coll
as
o_val type pkg-t_rec_coll;
begin
o_val.rec_id := type_pkg.get_id_seed;
o val.cl := f out_t_varr(“rec_fld_varr~);
o val.c2 := f out_t_tbl("rec_fld_tbl~);
o_val.c3 := f out_t_ibt("rec_fld_idt");
return o _val;
end;

create or replace function f out_t_varr_rec return type_pkg.-t varr_rec
as
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o_val type pkg.-t_varr_rec;
begin
o_val := type pkg.-t_varr_rec();
for 1 in1 .. 4 loop
o_val .extend;
o val(i) := f out_t_rec(Q;
end loop;
return o _val;
end;

create or replace function T out _t_tbl_rec return type pkg.t_tbl_rec
as
o_val type pkg.t_tbl_rec;
begin
o_val := type_pkg.-t_tbl_rec(Q;
for 1 in1 .. 6 loop
o_val .extend;
o val(i) = f out_t_rec(Q;
end loop;
return o _val;
end;

create or replace function T out _t_ibt_rec return type pkg.t_ibt rec
as
o_val type pkg.t_ibt_rec;

begin

for 1 in1 .. 4 loop

o val(i) := f out_t_rec(Q;

end loop;

return o _val;
end;

create or replace procedure p_out_t_rec(o out type pkg.t_rec)
as
o_val type pkg.-t_rec;
begin
o_val.rec_id := type_pkg.get_id_seed;
o_val _name := "NAME® || to_char(o_val.rec_id);
o_val.d := type pkg.get_date;

o := o val;
end;

create or replace procedure p_out_t_rec_rec(o out type pkg.t_rec_rec)
as

sub_o_vall type pkg.-t_rec;

sub_o_val2 type pkg-t_rec;
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begin
o.rec_id := type_pkg.get_id_seed;
p_out_t_rec(o-sub_recl);
p_out_t_rec(o-sub_rec2);

end;

create or replace procedure p_out_t varr(o out type_pkg.-t varr, str varchar2)

as
o_val type pkg.t_varr;
begin
o_val := type_pkg-t varr(Q);
for 1 in 1 .. 16 loop
o_val .extend;
o_val(i) := str || to_char(i);
end loop;
o := o val;
end;

create or replace procedure p_out_t_varr_varr(o out type_pkg.-t varr_varr)
as
o_val type pkg.t_varr_varr;
begin
o_val := type_pkg.-t_varr_varr();

for 1 in1 .. 8 loop
o_val .extend;

p_out_t_varr(o_val(i), “elem®™ || to_char(i));
end loop;
o := o val;

end;

create or replace procedure p_out_t_tbl(o out type pkg.t _tbl, str varchar2)

as
o_val type pkg.-t_tbl;
begin
o_val := type pkg-t_tbl();
for 1 in 1 .. 4 loop
o_val .extend;
o_val(i) := str || to_char(i);
end loop;
o := o val;
end;

create or replace procedure p_out_t_tbl_tbl(o out type pkg.t_tbl_tbl)

as
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o_val type pkg.t_tbl_tbl;
begin
o_val := type_pkg.-t_tbl_tbl();

for 1 in1 .. 2 loop

o_val .extend;

p_out_t _tbl(o_val(i), “elem® || to_char(i));
end loop;
o := o val;

end;

create or replace procedure p_out_t_ibt(o out type pkg.t_ibt, str varchar2)
as
o_val type pkg.-t_ibt;

begin
for 1 in 1 .. 4 loop
o_val(i) := str || to_char(i);
end loop;
o := o val;

end;

create or replace procedure p_out_t_ibt ibt(o out type pkg.t_ibt ibt)
as
o_val type pkg.t_ibt_ibt;

begin

for 1 in1 .. 2 loop

p_out_t_ibt(o_val(i), ~“elem® || to_char(i));
end loop;
o := o val;

end;

create or replace procedure p_out_t rec _coll(o out type_pkg-t rec_coll)
as
o_val type pkg.-t_rec_coll;

begin

o_val.rec_id := type_pkg.get_id_seed;

p_out_t_varr(o_val.cl, “rec_fld varr®);

p_out_t_tbl(o_val.c2, “rec_fld_tbl");

p_out_t_ibt(o_val.c3, “rec_fld _idt");

o := o val;

end;

create or replace procedure p_out_t varr_rec(o out type_pkg.-t varr_rec)
as
o_val type pkg.t_varr_rec;
begin
o_val := type pkg.-t_varr_rec();
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for 1 in1 .. 4 loop
o_val .extend;
p_out_t_rec(o_val(i));
end loop;
o := o val;

end;

create or replace procedure p_out_t_tbl_rec(o out type pkg.t tbl rec)
as
o_val type pkg.t_tbl_rec;
begin
o_val := type_pkg.-t_tbl_rec(Q;
for 1 in1 .. 6 loop
o_val .extend;
p_out_t_rec(o_val(i));
end loop;
o := o val;

end;

create or replace procedure p_out_t_ibt rec(o out type pkg.t_ibt rec)
as
o_val type pkg.t_ibt_rec;

begin

for 1 in1 .. 4 loop

p_out_t_rec(o_val(i));
end loop;
o := o val;

end;

create or replace procedure print_rec(p in type pkg.t_rec)

as
begin
dbms_output.put_line(“rec_id:" || p-rec_id);
dbms_output.put_line("name :* || p-name);
dbms_output.put_line("d 1l p-d);

end;

create or replace procedure print_rec_rec(p in type_pkg.-t _rec_rec)
as
begin
dbms_output.put_line(“rec_id:" || p-rec_id);
print_rec(p-sub_recl);
print_rec(p-sub_rec2);
end;

create or replace procedure print_varr(p in type_pkg.-t varr)
as
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begin
for 1 in 1 .. 16 loop
dbms_output.put_line(to_char(i) || “:° |l p(i));
end loop;
end;

create or replace procedure print varr_varr(p in type_ pkg.t_varr_varr)
as
begin
for 1 in 1 .. 8 loop
print_varr(p(i));
end loop;
end;

create or replace procedure print_tbl(p in type pkg.t_tbl)

as
begin
for 1 in 1 .. 4 loop
dbms_output.put_line(to_char(i) || “:° |l p(i));
end loop;

end;

create or replace procedure print_tbl_tbl(p in type_pkg.-t tbl_tbl)
as
begin
for 1 in 1 .. 2 loop
print_tbl(p(1));
end loop;
end;

create or replace procedure print_ibt(p in type pkg.t_ibt)

as
begin
for 1 in 1 .. 4 loop
dbms_output.put_line(to_char(i) || “:° |l p(i));
end loop;

end;

create or replace procedure print_ibt_ibt(p in type_pkg.-t_ibt ibt)
as
begin
for 1 in 1 .. 2 loop
print_ibt( p(i));
end loop;
end;

create or replace procedure print_rec_coll(p in type_pkg.-t_rec_coll)
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as
begin
dbms_output.put_line(“rec_id:" || p-rec_id);
print_varr(p.cl);
print_tbl(p.-c2);
print_ibt(p.c3);
end;

create or replace procedure print_varr_rec(p in type_pkg.t_varr_rec)
as
begin
for 1 in1 .. 4 loop
print_rec(p(i));
end loop;
end;

create or replace procedure print_tbl_rec(p in type_pkg.-t _tbl_rec)

as
begin
for 1 in1 .. 6 loop
print_rec(p(i));
end loop;
end;

create or replace procedure print_ibt_rec(p in type_pkg.-t_ibt rec)

as
begin
for 1 in1 .. 4 loop
print_rec(p(i));
end loop;
end;
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