Tibero
Off = 2| A O] 70 &K} QLY A

Tibero 6

TmaxDa ta

Copyright © 2020 TmaxData Co., Ltd. All Rights Res



Copyright Notice
Copyright © 2020 TmaxData Co., Ltd. All Rights Reserved.

ettl= 371 d9A =g+ M S=258HZ 29, BS Et¥ 95 <)13595

Website

http://www.tmaxdata.com

7|EMH| 2 MIE]
Tel : +82-1544-8629

E-Mail : info@tmax.co.kr

Restricted Rights Legend

All TmaxData Software (Tibero®) and documents are protected by copyright laws and international convention.
TmaxData software and documents are made available under the terms of the TmaxData License Agreement
and this document may only be distributed or copied in accordance with the terms of this agreement. No part of
this document may be transmitted, copied, deployed, or reproduced in any form or by any means, electronic,
mechanical, or optical, without the prior written consent of TmaxData Co., Ltd. Nothing in this software document
and agreement constitutes a transfer of intellectual property rights regardless of whether or not such rights are
registered) or any rights to TmaxData trademarks, logos, or any other brand features.

This document is for information purposes only. The company assumes no direct or indirect responsibilities for
the contents of this document, and does not guarantee that the information contained in this document satisfies
certain legal or commercial conditions. The information contained in this document is subject to change without
prior notice due to product upgrades or updates. The company assumes no liability for any errors in this document.
O] A= EQ|0{(Tibero®) ArFSAHMO LS T2 IS MAAHHI = A Zkof| QA 238k Q&L CH At
SHYAMO LHEL 7|0 HHE T2 2 TmaxData Co., Ltd. 22| ALEH H 2 St0f| A BF AHE 0] 7HS5HH,
MELBEM= AEHE At Hel LHOMEHEE = SHE & ASHO O ASHBEM T £= AFES
TmaxData2| AHE MEH S| glo] HX} 7[A, 55 52 +HE AE5tH B &, A, £, 228 N A=Hd S

o W E stHAM = e E LI

O AZEL0| AHBHTA S T2 ALSH 42 Of 3t Z U= ASETN L T2 I HAE XY
WA (SS 01 RE BR)S YESHE HOR AR X OfLISHH, SHELL 2D, 4T S2 ALS S ABHS 2015
X QEUCHL ASHYME 22X YEO| MBUS SHOZ 511, 0|2 QB A %Mo NEH EE TN MY
S XX OLI5H, ASATA 40| LHS2 HN o 4N SYB ZTUES USATIE S ZHHNE US
LICk AHBATA S| LIS 2 X E2l @020l =Lt 70 et 1 Lj80| of 1 glo] HHE 4 Yo, L84 2

Foteles 2EsHA| oty

2rLiCt
Trademarks

Tibero® is a registered trademark of TmaxData Co., Ltd. Other products, titles or services may be registered
trademarks of their respective companies.




Tibero®= TmaxData Co., Ltd.2] S 2 MAHEQUL|CL J|E} EE HEZEESA A0 EL LS AT AHEEA
X EOZ0 ALZEL|CE

Open Source Software Notice

Some modules or files of this product are subject to the terms of the following licenses. : OpenSSL, RSA Data
Security, Inc., Apache Foundation, Jean-loup Gailly and Mark Adler, Paul Hsieh's hash

Detailed Information related to the license can be found in the following directory : ${INSTALL_PATH}/license/oss_li
censes

= MEFQ YF oY = 252 Ch39 2H0[MA S Z4 L L : OpenSSL, RSA Data Security, Inc., Apache
Foundation, Jean-loup Gailly and Mark Adler, Paul Hsieh's hash

A MM HEE M EQ 29 ClEE 2o 7| E AteE &6 FAH AL, ${INSTALL_PATH}license/oss_li
censes

OHLHM EE

QHH A X Z: Tibero Of Z2H 0| 7H LR} QLA

=13

og

: 2024-03-29

>

TEY O HA: Tibero 6.7.1

OHLHM HA: v6.7.1







e S3i

2HLHAM ol cHstod
H1g diolE Etglel Al

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.

H2Z  tbJDBCO| AR

2.1.
2.2.
2.3.

2.4,

3.1.

3.2.

MaZ XA A=

4.1.

4.2.

4.3.

4.4.

Tt M [
N =

—
= —_
- O
= —

IDBCE HET 7|6 it
2.3.1. JIDBC 1.0 2 IDBC 2.0 .ccvvvvveeiiiiieeeiiiiie e
2.3.2. IDBC 3.0 .iiiiiiiiiii

241, B
g

=]
24.2. A3

=
24,3, BB o —————————————
1

244, 7

245, HHHA oo

311 BB B A
3.1.2. BB B e

=2 44

2o EUHM

4.1.1. Two-phase COMMIt .........coeeviiiiiiiieiiie e,

4.1.2. In-doubt EBEM e

XA AP
420, XA T
422, xa open L9 BN e

423. XAOlZz|AHOoM =224

IDBCH M L] XA K[Rl ooiiiiiieeiiieeeeeeeeeeeeeeeeeeeeee,
431 XA QUEHOIA i
4.3.2. XAQEHOIA ZE B e

TP-Monitor2t Tibero & ..o,

........................................... 33

Tibero v



44,1, TMaXRE TIDEI0 B o oo 38

4.4.2, Tuxedo2b TIDEro CIE ..oooiiiiiiie e 43

HSE  mMod thPSME] ABE ... 51
B . T R 51

5.2. Apache HTTP AMEH AR ..ot 51

5.3, MOO_thPSM G B e 52

5.4, ZR{AIR BH D Al B e 53
5.4.1. ER AR M s 53

B, 2, A R e 53

55, RS B0 T8 A B e 54
HM6T  ZHR BRI ] Ab e 57
8.0, Tl R i e 57

8.2, TR TH e 57
B.2.1.  ZHAL EERL oottt 57

6.2.2.  ZHA| EFR ZHZHAD) coreeeieiiiieeeeeeeeeeeeee e 58

6.2.3. HIOIZ MO ZHA| EFR A oo 58

B.2.4.  ZEM AL oo 60

8.3, LAl T R A ittt —— it ——————— 60
6.3.1. SQL LHOIMEL ZHH| ALE oot 60

6.3.2.  ZHA EEQ T A et aaaa 63

B.4. U A ] B e 68
B.4.1.  ZHRIC] KT ot 68

B.4.2. U A A b Lot 70

H7F BEIM EFR O AE ..o e 71
% T AT 71
701 M EF A s 71

7.0.2. BN 2 M s 71

713, TEE M EERl e 72

AN = 0 | | U 72
7.2.1. FURIOIAL AR i 72

7.2.2. DMLOIAL ABE oottt 75
Appendix A, thIDBC MIF ..o 77
NN N o | o ol =) Ao = 1 PP 77
Appendix B. Tibero®F Tuxedo HAZ OIM ... 81
2 300 O 1 o T 11 0= o Y 81

B.2. D tUX.CONFIM oo e ettt et e e e et e e e eba e e 81

B.3.  tMaAXB2. 00 e e 82

B.4.  trans fMIB2.t0C .. .couiiii i e 83

B.5.  BUIIAS. SN .. 85

G TR | 4 TSY = o o PPN 85

BL 7. SEBIECL.C ittt a e e et e aane 87

vi Tibero OHEZ2|AH|0] M JHEL X} OFLHA{



B.8.  DUIIOC.SN oo e s 89

B.9. Create table.Sql ......ui i 89
B. L.  TUNLSH oo e 89
Ol ettt ettt ettt ettt ere s 91

Tibero vii






a8 S

[O3 4.1] Two-phase commit2] L EFEIOL Off ... it 26
[O& 4.2] In-doubt EZHZHM O] B GEE Of L..oiiiiiiiicicce e 27

Tibero ix






ofl ==}

[0l 2.1
[0l 2.2]
[0l 2.3]
[oll 2.4]
[0l 2.5]
[0l 2.6]
[of 3.1]
[0l 5.1]
[0l 5.2]
[ol 5.3]
[0l 6.1]
[0l 6.2]
[ol 6.3]
[0l 6.4]
[0l 6.5]
[ol 6.6]
[0l 6.7]
[0l 6.8]
[ol 6.9]
[oll 6.10]
[0l 6.11]
[0l 6.12]
[o 6.13]
[0l 6.14]
[0l 6.15]
[ol 6.16]
[0l 6.17]
[0l 6.18]
[0l 6.19]
[0l 6.20]
[0l 6.21]
[0l 6.22]
[0l 6.23]
[oll 7.1]
[0l 7.2]
[0l 7.3]
[0l 7.4]
[0l 7.5]
[0l 7.6]
[0l 7.7]

thIJDBCE AFETH 712 EZ B0 e 15
1o [T SR 55
DD B C - A B e 17
thJDBC - =H| =l 2&2| MAD} TEFA[E HFQIE |, 18
1o [9) T o= SRR 19
LN ) =T O =1 | RO 20
B T O] A A e 22
HTP I{ 7| X| & ALEEHtbPSM IR ALK ZH O | Lo 55
MO DT A Ol Il it 55
thASN.ADr 2 Ol Rl o 55
Zd S =1 SR 57
2Rl EE R B ot 58
T = T USRS 59
e = T = = B ) OSSR 59
e I = T = -3 B ) LTSRN 59
NULL ZHR 2F ZHA O] NULL 58 oottt ae e 60
A HIOIE -0l A EIO[E8 7I& ZIZ KT oo, 61
ZHA O] O R 7 A e 61
ZHR| B O] QLB A A e 62
ZHA| B[O S0 Bhp JIHF QIEIA A e 62
EO| 22 ZEO| ZHA| EFRQN ZR SEIEC ....viivieieieeeeee et 62
VALUE(X) BB AL oottt e et e et e e 62
VALUE(X) EEHAI S AFE T UPAALe ...oooiiviiii i 63
B T A E S E (L) coovveeeerie e ettt ettt et 64
L N ) SRR 64
SELF THZHE 4 A e 64
B TH A B B it 65
ZHA| EFLOl map HIAE T O] e 65
OPAET THl A ettt 66
8 T PR 67
B S I SR 67
I R BN TSR 67
AFERE O MAKE I A S e 68
= S R T PR 71
e = = B TR s PR 72
0 L I =1 TSROSO 72
IO MO ZRUM EFR2L AP oot 73
= R W el e e B e Y=Y Yol A 73
ME | BT B Ol 2 ot anesesnsnannnnnsnnnnnnnnnnns 74
= L= PP 74

Tibero xi



[of 7.8] Z=M0[ ZAA0f oot

Xii

Tibero OHZZIA0]M FHEX} QHLIA



SrLHA1 01l CHotod

SHLAM 2 CHet

= €14 = Tioero”(01%| e 43S 215 o5 2l71 014t 2fol=2ei2| OlBoiof 22182
stz O B2IH0IS =208 NURE Oy S BCH

OHLHAM 2| EA| =24
= QIIAE 85| O3 57| IS ME CHE T 2 AFEE D12l 22 YLofof Bit

e H|O|E{H{| 0] A2 O]}
e RDBMSZ2| Ofdf
e Java T EZ 29| o|sH

e tbPSM 0 & I 7| X| AFS 2| O] sl

QrLHA 2] At =24

£ OHLYA £ TiberoS 4 20| X 8o17{Lt 285t O BRSH RE AES EotetD YK Ik MM A
2o z =

=
O
@
@]
10
>~
o
rio
o
nx
0
=2
e
ro
:.“:
r|0
=
O
@
O
FQ
=
z
i
ik}
k1
ro
in}

OFLHA{Ofl CHE}O4  xiii



CHHAM 7+
Tibero Of 5|7 014 74 &t QA = & 9740l &3} Appendix O £0{K 9Uct,
2t ol 72 82 ke 2.

M1 HIOlE EfY2 AL

TiberoOll A M| 35t= O|O|Ef Et 1t O| & AtESt= YWHE ATHBHCE
e X|2%: thJDBCO| AHE

thJDBCE AtE35t= W S 7| =8t
o M3F: EE[HY AE

E2|HE AE5te YWHES 7| =5t
o M4%: XAS| AHE

A EMAM Xe2|o] 225 XAS AEStE WH S 7| &8to)

e X|5%: mod_tbPSM2| ALS

Apache HTTP €l MH & £35104 tbPSM ZHA| XM & L HTML H 0| X| & 7} & 4 U= mod_tbpsm

£ Ar8sts Y E 7lsettt
o Med: A Er2 AE
Tibero2| x| EfRIt 1824 SEHYAO| Cioj A 2T et

o M7 A EIRIQ AHE

-

Tibero2| Z &M E}

e

I ARS Ol el A A B,
e Appendix A: thJDBC Of &|
tbJDBCS 0| 85t0 X445t 7| =2 049 FMA AA AEES J|&3Hct

e Appendix B: Tibero2} Tuxedo & & O K|

Tibero2} Tuxedo A& Ol Al ZE 0O MA AN FEG LS AFJEEE J| =T

xiv  Tibero OHZ2|H|0|M JHL X} OFLHA{



SHLHM et

B o|no|
<<AaBbCc123>> EZE)M AA FEQ| mfUH
<Ctrl>+C Ctrlt CE sAlOl =&
[Button] GUIS| HE == M Ol &
ZISHA| adx
" (S H) CHE 2t QHHM = QHHAM LS THE Z Y " e
s SHH UIoIAM 23 SHFof et 4
slo] ¥ 7 A HY AHE, & AOIE
> ol & =AM
+omee Stel Cl3E 2 £= ot UZ
Stel CIEH 2 E= ot g3

27 B EE FoMEY

=o| Folgt At
A8 1.1] JZ ol &
[odf 1.1] OllAl Ol
AaBbCc123 Java ZE, XML XM
[command argument] =M m2tolH
< xyz > ‘<2b > ALO|S LY 0| A ez HEYE
| MEH ALSE o) AIB: AL B & StLE

mt2tolef S0l ¢S E|0{AM LhZ

${} sHEHS

SHLHA{ Ol CHSEO{ xv



xvi  Tibero OHZ2|H|0|M JHL X} OFLHA{



P
2F A
Platform HP-UX 11i (IA64)
Solaris (Solaris 10)
AIX (PPC 5L/AIX 5.3)
GNU (X86, 64, IA64)
Linux kernel 3.10 O] &

A2H ALE

Windows(x86) 64bit
E| A 25GB st=0|AF F7t

Hardware
2GB Ol | 22| S7F
PSM (C99 X| & & R)
thESQL/C (C99 A& E R)

Compiler

OFLHA{Ofl CHSFO] xvii




_,
2 oL A
OHLHM oy
Tibero MR A 2Rt AAE @ FAALSH T AX| 2 X H HHE 7)ot OHH A O]
Ct.

M x| OHLY A

Tibero

tbCLI QHLH A

Call Level Interface®! thCLIC| 7 22} A 2A, T2 A X E ATl 5t
D thCLI ZE2 M S 2 ot= O 2R$HHO|E EMR, &4, o2 HAIX|
£ 7| =5t QtLi A o]t

Tibero

External Procedure QLH A

U

rir
o
o

External ProcedureE 4715t Ol & M- 5td AtESt
Ot M O|CE.

7le

Tibero

JDBC 7H Xt QHA M

TiberoO| M X &E35t= JDBC 7[s= 0/ &5t O SE[#H 0| ===
st Y S 7=k i M O[ L

Tibero

tbESQL/C QtLH A

CIEZ=Z2IYU A E ArSall HIO|EH Ol & HA S
Aol T2 1S =S 0

1O

Tibero

tbESQL/COBOL QLK A

COBOL = 21248 210{S AIS3l CIO|E{H|0| A XIS 48t ZHE
Of 2| 0|M T2 IS KMt U S 7| S5 oHiMoO|C}

Tibero

tbPSM QHLH A

Tibero A TR AKX 250! thpSMO| I 7| K| 2 47|51, 0|2 8 I 7| X|0f £
SHE| ZH TR A| K9} BH40| TR EEFQ HmE0|E, O X S8 7| &8 & x

thPSM & X OHY A ALK 2 2t 42 IR, mhatolE, oK S8 7%
oY Afo

Tibero Tibero® S&I £ 7/59 AR +82 #H517| 25| DBAZF Lo}
o gt 2tz HFH{QEE@‘EEEmaaéF_ AA_IDq;_’,—?;I‘EEX—?—I__I;

B2 X} OHLYA Fe e YHS =2 | olM Astm, el S Xeo
= 2435 T E 7|=st et Molct

Tibero SQL/PSM 2|2 DBAS 913t A~ G| B2 7|52 A Bots GUI 7| gt

tbAdmin QL A

7
=
=92l tbAdmins 27ist, BX| A ALE YH S 7| =8 LA Ol

Tibero

SY2IE| QHYA

Clo[E{H|O]| Aot 2B E HHS sHstY| ?lof Eret FES/EQ EX

U eEEd, A YES Jlae AL Aol

Tibero

TAS QL M

Tibero Active Cluster (TAS)E Ar&3d A Tibero2| L= £t2| 5t 5t
= U2 XE Y22 I =8k QHH A O|C,

>
roh

XViii

Tibero OHZZIA0]M FHEX} QHLA



Tibero TiberoE AFE5ts =50 e + A= AT of2fel ezt siE Yy
g J|=st LA Ol

o2 & oIy S 7|8 QA ol

Tibero Tibero2| &1 ALE0| 228t =7[ =t T2t B 2t HIO|H AMM, 84 ,
=S 3HE =35F XX O

£ OMIA S 7l=¢et &= Qi MOl Lt

Tibero OB Ol & XYH S +ASHAHLI | SE|AHOM 2 s Ardguf 2

[l

Tibero TiberoOll A| Geometry Et0fl Cf 8t A H L} Spatial 7|5 2t8 T2 AKX &
& B2 Ol AR U 52 J| &5 QHY A O| T}

Spatial’.’%_’ﬁ_ O,_}‘LHA‘I T == fo oH o= |§ H -I | f

Tibero Tibero2| Al & 5t= Text IndexE 474 St1, Text IndexE 4 st11 AtE St

= " S 7| &6t O A O|C}
T & Ol el 2 7| @ st oLy MolCt

SHLHA{Off CHSHO]  xix






1.1.

M1 OiolE Ef2] ALS

ZtE Ol S| 0 20| 22 2| & AFESHY| M TiberoZt 7| 28 2 2 M| S 5h= H|O|H EfY
t=

N

CIOIE] EFR 2 ClO|E{HO] A0 A7|0F A S Hge o 225tH, et
ZE UO[E Ef0 tiSE = EHa+E AEE + UL

1A
roe
il

EZIO|HE ZE2IMUME

TiberoO| M A S5t= HIOE] EfRl 2 Chs 1t £

& oio|Ef Ef Ay
LN CHAR, VARCHAR, VARCHAR?2, |=XAt¥& H& 5t O|olE EFRIO|Ct,
NCHAR, NVARCHAR, CLOB,
NCLOB, LONG, XMLTYPE
A NUMBER, BINARY_FLOAT, BINA |& 4Lt 49 =XtE XM & dt= O 0|Ef EfR O[Tt
RY_DOUBLE
S DATE, TIME, TIMESTAMP, AlZHolLt M E X &5t Ol O|E EFRIO|LCt.
TIMESTAMP WITH TIME ZONE,
TIMESTAMP WITH LOCAL TIME
ZONE
A INTERVAL YEAR TO MONTH, A2+ 7HA 2 XN &st= Ol o|E EFRlo|Ct.
INTERVAL DAY TO SECOND
HEO[ L4 2 RAW, BLOB, LONG RAW HEO|{ 2| OjO|E{ & XM &5t OOl Ef EtRO|LCH,
LHAH S ROWID AMEXIL BAE 22 MASHA] 0tT TiberoZt At
S22 ML= Z20ict 2ot ZE 9 EHJO|
Ct.
=]

CiOlE EfRlof CH ek XtA| B L &2 "Tibero SQL & X QHAM"E & 1Bt

M1E ClolE Erde| AR 1



1.2. XK

1545},

i A

off CHo

ol
=

£ HIOIEf Et

EEELL

3
if
A

Kl
I

CHAR

g 20| EXrE 0| L.

CiOE Bt =, 31

—
—

ot

R

[

8

H
i)

CHAR Et2i2 &

CHAR[(size[BYTE|CHAR])]

[H]

1)

K

M

5}

o . N

5 o 70

K

S 4 A

m ~NK _

) Ol

I\ 1] Q

S

= M-

woRO O

= f N

e _ il

d ol u._l

ot mn N

<+ @l ok

wmooN R

oo 2 ol

< O of

W RN =

ol Wl o

grOmrOmr

ol ol

B S T

|__ 1 (O] (O]

i & @

MW | |
2o
o |3

VARCHAR, VARCHAR?2

= AFE Ot

2ol

CiO|E B2 =, 7HH

—
—

ot

=AEE A

3

ol old
HT =2

= VARCHAR?2 E}

VARCHAR XE

VARCHAR(size[BYTE|CHAR])
VARCHAR2 (size[BYTE|CHAR])

oy

2l

C}. (%24 gk: 65,532bytes)

14
~K
mn

size0f 9

r

100

size

NCHAR

Aol

g 20|

SOOI B2, 1

N g st

NCHAR(size)

2IA|01M JHEX} QHLHM

_—
=

2 Tibero Of



2 Ay
size sizeOl 2| E RHtECol nF 0| E =Lt (2 4L 2,000bytes)

NVARCHAR

NVARCHAR Ef2/2 C20| 2 X818 AFB3He 2X1Y S X F5He Cl0/E B2 =, 7t
olch.

rE
N
i)
Ao
Ral
1%

ArS YE 2 St 20

NVARCHAR(size)
e MY
size sizeOfl 2| E THE2| Z0|E Z=Ct. (Z|HH 4l 65,532bytes)

CLOB

CLOB Ef2 g2 + U= =AE = HI0lH
g

Stot 2 HIOIEf = 4GB7HR| A

=

[o|~0f M&st= HIOIH Efl 2, WEFH HIOIHE M&

AHE EE 2

0jo

a

my

Cf.

CLOB

NCLOB

NCLOB Et2| 2 ¢{ = 4 U= National Characterset = At& S U O|E{H| O] A 0f] X &5t= HIO[Ef EfY 22,
HEZ HOIHE M ettt i 8 HO[E = 4GB7HA| M & + AL,

LONG

o
o

LONG Et 2 ti 8 H|0|E{ & M&5t7| @l gt HO|E Et O[T, &, Oracleto| = gtd S fai M T ALE
_l

ook T 2|0 = CLOB Efl = AFE8 e A= H ettt

M1¥ OlolE Etde| AL 3



Pl
(0]
0L
I
ro
nl
ojo
H
my!
inl

LONG
A =
1.3. =Xl
= Mol ALl M40 2X1E K Atsi o[ ErQ0) Chal A ABBiC
NUMBER
NUMBER E}2/S B4 £ A4S Xarols o 0|E| EFJ0|Ct A% 2 Cjo|E{H]0] A0 H&E s %X}
of A70f maf 7}e 2ol 2 X EEC)

M R
precision | FUZ0lH, Y4o| A2 4AE LH BT
scale Az ols, 40| AHE4+E AFpin

1.4. =

= 2oM = AlZto|LE EME N st HlO|E EFRIol| CHoli A & F St

DATE Etl2 A, &, g9 @ME XMIst= HIolH Etoltt. &M = o[ H o200 MEE W= 1F

TIME Et 2 Al, 2, =2 A|Z+S M Fst= Hlo[Ef Ef 0|t A Z HIO|HHo| A0 M EE W= 1F Z

4 Tibero OHZ2|AHI0|M FHL K} OHLHAM



TIME

TIMESTAMP

Etel S 2tdet A2 2 AZ7HA| M Est= HolH EfIoIct. X 2 o O] BfH|
0l

>~

te Y82 th= 2t 2o

TIMESTAMP[ (fractional_seconds_precision)]

g |

M
=20
fractional_sec |44 = He JUTE HFTHC

onds_precision i
” - OFE 97K ABE 4 UCk (01232t 6)

TIMESTAMP WITH TIME ZONE

TIMESTAMP WITH TIME ZONE EI2l 2 TIMESTAMP EIQ & E&6t A2 2 TR Al ZHS UTC Al ZH
2 HFotl, AZich 7R X &st= Ol0|E EfRlo|Ct X 2 Hio|EH| o] A0 MEE M= 12F 20|
E X EELC

=

-

te &

ro

Ct=2h 2o

TIMESTAMP[ (fractional_seconds_precision)] WITH TIME ZONE

au It

B

fractional_sec |2~4d = Hel §UT

i
x
ox
rok

FCF.

onds precision
P _ 05E| 97X A2 4 QIC} (7127 6)

TIMESTAMP WITH LOCAL TIME ZONE

TIMESTAMP WITH LOCAL TIME ZONE E}2| 2 TIMESTAMP WITH TIME ZONE E}Q| 1} O}RFIFX| 2 UTC
AlZtt 2 HE R 7| = StX| B A2 H 2= M &SHA] 4= Ol O|E EtRlo|Ct A X = Ol Oo|E H| o] A0 X &
2me 18 20|22 HAEED, TIMESTAMP EFQ 1t 22 20| & Jt&ICt,

ArE L™

ro

C51b 2ot

M1¥ OlolE Ete| Al 5



TIMESTAMP[(fractional_seconds_precision)] WITH LOCAL TIME ZONE

au It

fractional_sec |A4H

B

oel YU E

i
[
ox
rok

FCF.

onds precision
-P _ 0SE{ 97X| AR 4 QUL (7123t 6)

1.5. ZkAsS

= BoM= Azt 72 M Eoh= HIOlH Bt el 7ol Cioi A 2T st

= -1 o —

INTERVAL YEAR TO MONTH E}&{ 2 H 1t
20| MYE Me 18 20|22 e

Mo
10

AIO|E X &ot= HIOlE EfYo|Ct A = O O|EH O

-

te 48

ro

Ct=1F 2o

INTERVAL YEAR [(year_precision)] TO MONTH

M 4

year_precision | U=E HF

o

M

rol

bCt.

AN

- OF'H 97tX| AA8E &+ ULH (P12 4k 2)

- HZof X E Mot

[e]] [_I._

P

INTERVAL DAY TO SECOND

INTERVAL DAY TO SECOND E}2| 2 et Al 72| X}O| & X &st= HlO|& EfRIO[Ct AKX 2 O O B Hj|
olA~0 M&E = 0d Z0|2 HFE L

o
-
X

AHE U

ro

C51t 2o

INTERVAL DAY [(day_precision)] TO SECOND [(fractional_seconds_precision)]

e 4

day precision | YT

ix
0%
rok

=

i

— OKE{ 97}X| AFREH 4= QUL (71 2%t 2)
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M P

fractional_sec |TIMESTMAP E{QI0] H 2| =l &M 1} 2t

onds_precision

Sl

O| EtI2 day_precision

p==4
=]
Olote At +~E Mot o+ UL

1.6. HiO|L{ 2|

= 20| M= HIO|H 2| HO|E & M &st= HIOIE ErOf thaf A & F BTt

OI

RAW
RAW Et2| 2 7HH 20| & 2= HIO|H 2| HIO|H & X &5t CIO|E EtQO|LC.
ALE YH2 Chs2t 20t
RAW(size)
2 Ay
size sizeO| H2|E BtZ 2| ZO|E Z=Ct. (XS4l 2,000bytes)
BLOB

BLOB Etl2 of 22| ufo| 42| § O|E| £ & & sH= o O|Ef EFRIO|Th.

BLOB

o 822 HIO|H 2| HIO|& = 4GB7HA| MEe 4 UL

o O —

LONG RAW

LONG RAW EtR| 2 tj 82| HIO| 2| B O|E & X &5t HIO|E EfRO[C}. &, Oraclezte] 2 8hd S 2
Sl A BHAFE BT 1 2/0f= BLOB Etl & AtES A S A F oot

ArS Y2 TSt 20

M1E ClolE Etde| AR 7



LONG RAW

1.7. LHZHES

=2 oM = MERIH A H 22 M SHA| BOtT TiberoZt AtS

o Ef QI LHA ol Ciolj A A BTt

[y

ROWID
ROWID Efel 2 H|O|E{H| 0| & BlO| 22| ZE F4 & &5t
Z

Mg = 18 20|12 =

ArE L™

rlo
I

P

Ijo

J_,—I' 7F|:_|._

ROWID

=
[

|0
Hu
Iz
o
m
rr
HU
Ho
jmu|
fnl
H
ook
_O,E
rr
!
o

i O|Ef EfRIO|Ct. A 2 ©f O|E{ H| O] A 0f
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2.1.

2.2.

MI2Z& tbaDBCL| A=

= 0| M= thJDBC2 AtEH L IDBCE| 7|2 7|5, Z2 12 U0oi| tisi A 7| =etot.

e

TiberoO| A= Java ZZ 12 QoA SQL =& 2 A& 5t7| 2o TIO|HH| 0| AE HAH F= of Z2|7| 0|
M ZZ2OHO QIE{H O|AE XM SEtCt. 0|28k QIE{H 0| A& thJDBC(Tibero2| Java Database Connec
tivity)2f SFCt.

tbJDBC= JDK H{ & 0| 1.4 O| &2 2HH0|AM S&5tCt JDBC 4.0 7|58 25 AtE3t7| |siA = JDK
6 O| &O| 3tA S ALE25I0{0F STt JDK 6 O| &0 M AtEE o Q= E2t0|H I 2 tibero6-jdbe.jar It
o] HE E M SEI0, IDK HE O 1.421 A 0| = tibero6-jdbc-14.jar Tt 9| HE| Z K| S =/ Ct.

s

= QYA O A = IJDBC Z 212 Uof CHolf 7HeFo| A H St} thJDBCO]| CH B AkA| B L§ & 2 "Tibero

JDBC 7{ & At QHHAM"E & A THCL

JDK A X|

tbJDBCE AHE35H7| s A = IDK 1.4 0| 40| Hr=Al M X[ =[O0 RL0{0f

o
0

2 QX0 M JDKE CtREES 4 QIC},
http://www.oracle.com/technetwork/java/javase/downloads/index.html

2Fef A|ABI0| OracleAr2] JIDKE AHESHA| GE=CHH 24212 Al AR & gfet IDKE &OF A X[ BHTt, of
£ S0{ HP-UX= HP, AIXE IBMO| Al JDKE Ct2 2 E 2ot

I
>
>

B8 JDKS A/ BHs WS T3 9IK(0IM Eelat 4 Uch,

http://www.oracle.com/technetwork/java/index.html

%7

=
HIC]E JDK x| g2 2 HIH oM M Sst= dX| QLM E FH ISt

HM2& tbaDBCL| A 9


http://www.oracle.com/technetwork/java/javase/downloads/index.html
http://www.oracle.com/technetwork/java/index.html

_— | -
2.3.JDBCe| E=E7|=
toJDBC= JDBC 4.0 E&=2 &40t CH2H &0 EH
THHEE M JtsSe 222 &0t HAlstL /A2, 0| &t
£ QICH E35HIDBC 4.02 Of2iQ] JIDBC EES 25 E&§tCt

e JDBC 3.0 API

e JDBC 2.0 API(JDBC 2.0 Optional Package APl and JDBC 2.1 core API)

e JDBC 1.2 API

e JDBC 1.0 API

_ T =
= o

£ H0|ME thJDBCOIA 78 K 7|52 JDBC HA
SunAtof| A 28 St JDBC 4.0 Specification =AM & & 11

|'>|

o
)

2.3.1. JDBC 1.0 ¥ JDBC 2.0

= H0o|ME= JDBC 1.0 2 JDBC 2.09] E= 7|52 X
O =] L= | —
X&st= 71
e SQL-99 Cf| O] & EtY

tbJDBC= SQL-9901 A Al Z | G

0| O|Ef EFQ S TiberoO| A AL

| O &

It o
E C=1t

t=l
=
— Blob, Clob IE{H| 0| A= sl|E E

— Blob, Clob QIE{H 0| A& 2| X| X|A|XHLOCATOR)E £ 3l

Ol =X st= HIO|E 2 =2[Hl X|A|XH(POINTER)O| Ct.

off

o QIEHO|A HAE

K@ st= QIHH O A o &
— java.sql.Array

— java.sql.Blob

— java.sqgl.CallableStatement
— java.sql.Clob

— java.sgl.Connection

— java.sql.DatabaseMetaData

— java.sql.Driver

E (Interface Method)= Chs 2 ZCH

=iC},

2ottt 20 A et L E2

Oof F0f et 242+ 4

o
=~

B,

O =

X| 915}, h2FA] O] 24 B

| X| XAl Xt= O O|E{H O] & M
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— java.sgl.PreparedStatement
— java.sgl.ResultSet

— java.sgl.ResultSetMetaData
— java.sgl.Statement

— java.sgl.Struct

BN 27|52 288 Sato|H

java.sql.Driver QIEHO|A HAES FE et E210[H A= X x7|3F =5 (Static block)ol A
Drivermanager.registerDriver HlAE& S S22 2ZM, M2 448t E2I0[H QIAHAS =E10[H £
2| Xi(Driver Manager)oll SS& 4 /Ch.

SQL-92 Entry Level2| &% 7|5
DROP TABLEX} ESCAPE &2 AI2E £ QICh
A Zte}t &4 (Scalar Functions)

CIO[E{H| O] & MHO|M K| Rst= ZE AEI RS AES &

SeYAS S =HIE 4 ULk

C. A Zt2} 8t 4= DatabaseMetaData

.i
£0

HE| A8 E (Multithreading)

0

oy 7H el A8 =7t java.sql2t javax.sql T 7| X| LHOf| =X St= A 0] 2= A dbE SAO|

02
o
+

A3 E Jtsst 22t E g (Scrollable ResultSet)

B EE 5y
=3

03

o= EHM

o

o QUCH ok 20 ZELHOIAM ST S ol AL Ao A el

o

X S S8+ U AHH| (Positioned Updates and Deletes)

2t HEo AMOIM e EM /XS B ZEE 5L A ste 7l SO0[E

ol Ztst A3t & gH(Sensitive ResultSet)
21t detel AMIEEE 20 2lst= HlojH 2 HatE Bt e 4= QU
Z £ =2l (Batch Updates)

ofef Mo

£ TS SO X2 4 ULk,

RowSet 7| =

LSS

w2

I[_l._

;O

AN
e

olr

Clol& & HelskA M E

HM2Z tbaDBCO| A2 11



£+ E2H 2 M (Distrubuted transactions)

HI

O] O[O H| O] & MO O|E= EMMM S JtSSHA fCt

XI5txl 8= 71s
e SQL-99 O O| & Et¢]
tbIJDBCE SQL-99 Tl O|E{ EtQl S0 M Array, Ref, StructS x| & 5HA| &2 =Lt
o OIHIO|A HAE
X2 SHX| 4= CIE{H Ol A HAE &= CHEIf 2Lt
— java.sql.Ref
— java.sql.SQLData
— java.sgl.SQLInput
— java.sql.SQLOutput
e Z2l(Truncated) O O|E{ T 5t of Q| Atzt

JDBC E2IO[H 7t 0f 7| x| 24| CIO|E gt &2t 22 97| § & {0l = Data Truncation 4 11, 27|
£ & wjofl = Data Truncation 0l 2| (Exception)E L8 A| ZIC},

2.3.2.3DBC 3.0

= HO0|lM = JDBC 3.02l #&F 7|s= A& 50 met 2h2f dF et JDBC 3.0 API= J2SE platform,

=
version 1.4 O| & 2| 2tHO| M AL E 4 QUL

— java.sgl.ParameterMetaData

— java.sgl.Savepoints

— javax.sgl.ConnectionEventListener

— javax.sgl.ConnectionPoolDataSource
— javax.sgl.DataSource

— javax.sgl.PooledConnection
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— javax.sgl.RowSet

— javax.sgl.RowSetInternal

— javax.sgl.RowSetListener
— javax.sgl.RowSetMetaData
— javax.sgl.RowSetReader

— javax.sgl.RowSetWriter

— javax.sgl.XAConnection

— javax.sgl.XADataSource

= 370, 27| 2 37| St £20| 5 SEO0| ASE= et LetnEE 28
5

2o e M EfH Ol H

ParameterMetaData QIE{H| 0| A& 785t JDBC 2l &A= EH|E E & (Prepared Statement)Ofl A At
Setatetn|H /4o § 2 & M Sttt ol o[H Efel I & (Property)Oll CH e M| EtH| O] E{ (metadata)
= M S3HA| Y=

LS —

okt

Savepoint QIE{H 0| A5 Feisto] EBHMMEO| Ot MYH A AHS K 29 V[sS MSethh B,
et

EX st M &H 2 sl dl 5= Connection.releaseSavepoint java.sql Ml 4 == M & 5tX| &=Ct.

| &2 2 2E| getGeneratedKeys 845 AHE510] Z 1t 2 20| T 5t 7|
H =

1T
H
g
H‘L"
:Io
Bl

0x
Y
(0]
(%2
=
%)
@
T
o
o
QD
=3
g

B0l QU SOP0) AHOl0| LS 1 AW YES AN E RAIBX OFLIH BSXS MF
S

o
(0)]

QL =&0| oef 7ol Zuf Hete & 4+ U5 X ot
BLOB2 CLOB 4|0 &X{ot= HIOIE 2| +=F

updateXXX APIE S5l BLOB2I CLOB Zi A0 Z&t=l OO|E & +H™ 5= 7|2 M-S St
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X|&stx] o= 7S

o %7} O 0|Ef EFQ

Eted o9

java.sql.Types.DATALINK URLIM &2 2/ F E|aA9 HZS ST

java.sql.Types.BOOLEAN BIT 2t =2|H 22 S5t

o 15 'HEt X UO[E Bt nfd

£ Soll ArEXF F2l OlO|E EFRI(UDT: User Defined Types)zt Java el 2 7t A& 2HA|
S A8< & Ut 2Lt TiberoO| M= AFEA F | TIO[H EtR = K| 2ISHA| f=Cf.

2.3.3.JDBC 4.0

J

= ZHO|ME=JIDBC4.09| BF 7|58 A¥ of Fof et 22t 4P S0 JIDBC 4.0 API= Java SE platform,
version 6 O| &2 2tZ0 A ALE S 4 QUL

e CIE{H O] A
X Ast= IHE 0| A= Chsat &0t
— java.sql.NClob

- java.sql.Rowld

— java.sql.SQLXML

— java.sql.Wrapper

— javax.sgl.StatementEventListener
e SQL: 20030f F7+zl XML OO & EtR! X

SQLXML QIE{HO|AE Solf XML HIO|E Et S At T 4 QUL
e X}F java.sql.Driver & = (Auto java.sql.Driver discovery)

Class.forNameZ AtE &t java.sql.Driver 22 22| 2E Q0| EEI0|H A E AFSE 4= UL
o =71 4 2lE{ AMl(National Character Set) X| €

CIO[EIHI O] A0 M E 2 Ko ALESte =7HE i H A= X &5H7| ?Iet APIZE FIHE| Q1T

14 Tibero OHZZIA|0|M FHEEX} QHLYA



o A El SQLException

DR

o
ofl 2|

1o

EtQIO| FIh= UL,
e EFAEl Blob/Clob 7| &

Blob/Clob 24| £ M-4/si X & =+ A= APIE K| SHot,
e SQL ROWID H|O|E&f EtRI 2l X[ &
Rowld Q1E{H 0| A S 0| 835}0f SQL ROWID Et2| S AtEE 4 QUL
o &K JDBC ZiAOf et {2 AHE

Wrapper IE{H O|AE 0| &
OH Al'Q'OI' P O||:|.

Stof Of SE|AH 0|8 ML H& 28 &8

X H& JEjof o et S

[ ]

iRl
1
Mt
om

iRl
I

AN 50| oAU RESHA B 2R S m 1 SE

MK
0
(&
0

oOF—
LS—=

K|35t x| ’ls

o B Yo Etel X3 L A5 TE AN

ArE Aol EFR 9l

2.4, 7|2 =Z232iY

= Mo A = thJDBCO|A X Z5t=
= HdYHsich 2 ZolA A™stn @

e

CHS 2 public class?t E &HEl

[0l 2.1] thIDBCE A3 7|2 =22

import java.sql.CallableStatement;

import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.PreparedStatement;
.ResultSet;
-SQLException;
.Statement;

-Types;

import java.sql

import java.sql
import java.sql

import java.sql

Moz AZE 0|2S dde 4 UM =0 20t XM g B els © =l

£ WS X X8|B 4 UE APIZF ETHEIIC

HEOIA HAEE Sdli 72Xl Java Z2 13
l= ™A A4 FEE= “Appendix A. thIJDBC Of| H|"& &1t}

Ol M= A JDBC A of 2

i
Myt
om
rmn
MO
0z
i=)
ofm
Rl
%
EN]
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public class JdbcTest

{
Connection conn;
public static void main(String[] args) throws Exception
{
JdbcTest test = new JdbcTest();
test.connect(); @ ..
test.executeStatement(); o ..
test.executePreparedStatement(); © ..
test.executeCal lableStatement(); @ ..
test.disconnect(); @ ..
}
/* ... 71ed Y deE TEdEY. 2/
}

@ JdbcTest2ts 2 A5 S O O|E{ ] 0] A0 F3tch,
®-~@0{2 SFO| W 48 +FCH
© HIO|E{HI 0| A H %S 3 5t XS S#BiCt,

Ct

gjo

2FEHE= ? oM @~ ® Atojof| R E M S-S 212 dF et

2.4.1. H%

Z(connection)st= S&H(@)
ol =2f0|H 2Kt T[S S

o

2 s #stCt JavadllM 7|2 M 35t java.sql.DriverManager 22 &
AHE

connect Bt &= 7| = = 210[H 22| XHS 0| 5104 O] O| Ef | O] A0 &
=
=

w

% 9,

[0l 2.2] tbIDBC - &

private void connect () throws ClassNotFoundException

{

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

try {
conn = Driver Manager . get Connecti on(
"jdbc:tibero:thin: @ocal host: 8629:ti bero”,
"tibero", "tmax");
} catch (SQLException e) {
System.out.printIn(*’connection failure!™);
System.exit(-1);
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System.out.printIn(*’Connection success!™);

}

THE UWES A2t 2 HFotH TS 2t

1. Ar2E E2L0|H0l| i FSt= S A F X F 510 Class.forName M A= & S E6HC
Ot2{Oll A =2to|H 2| XtE AtEstY| HOoj| AHE S =2t0|HE 0|2] SE5t= 24 FOICH ALZE =2t
O|HHOfl sl &at= 2229 O|FE XIF o0, Java 7HAH O] EEIO|H 2 AE EEStEF St

2. DriverManager.getConnection M| &~ =& = &350 Z2t0|H 2| XIS Sl Hlo[HH 0| A HAE = 4o
StC}. A2 XH= DriverManager.getConnection M| & = 9| I20|E{ 2 & &8 O O| E{ #| 0| A 2| URLZ} DB
AFZX0| & A H|YH S E Q= ST}, DriverManager 22§ A = URLO| St= =210|H £ EHoF H &0 A
38 A2 Oo|EH 0] A HZA S java.sql.Connection QIE{H 0| A9 4R 2 Ee{&C} 0|8 ZE HL
conn O =& etCt

3. E2t0|H e[ X7t URLO| & &st EEPOIH'I% X ZotAHLE, =2t0[H Ol A OO E{H| 0| A2 2] 0
Al s+ A 20| = SQLExceptionO| throwE! C}.

2.4.2 Ml

tbJDBCOl| A = CHE O O|E{ 1| 0| A 9] S 20| AH EO MM EH E&(statement)Ol CH & 7H'H 0] =X BHCY. exe
cuteStatement B 8= 0|2 $t E& 2 & H(execution)st= 7| S(®)S S SHCE

[0l 2.3] tbIDBC - Al

private void execut eSt at ement () throws SQLException

{

String dropTable
String createTable

"drop table emp™;

“create table emp (id number, "+

' name varchar(20), salary number)";

"insert into emp values(1000, "Park®, 5000)";

String InsertTable

Statement stmt = conn.createStatement();

try {
stmt.executeUpdate(dropTable);

} catch(SQLException e) {
// if there is not the table

stmt.executeUpdate(createTable);
stmt.executeUpdate(lInsertTable);

stmt.close();

H2& tbaDBCL| Al 17



__I_l_

e

= LEE Aot 2 dFstH thE 2t 20

[

1. dropTable, createTable, InsertTableE 22+ String ZiA| & xd H4-Z =0 A4 & d W40 24
A EY B S H4AL SQLEEE D

2. 30| A createStatement O
HHElz|H, O] E O| &3l SQL =&

3. executeUpdate(str) H2~E=Z5 0| &5t X3t SQL 2& = A& otrt.

5t ZEH|E 2&(prepared statement)S 0| &5tH Lt2t0|E £ HIQIH S st YU S S 4+ AU
Ct. executePreparedStatement B &= Ti2tn|E 7t QI 0| & H O E A™st= 7| 5(©@)2 =¥
SO}

[0l 2.4] tbaDBC - =H|El S2&e| M} ul2jo|E{ HFIH

private void execut ePreparedSt at ement () throws SQLException

{
PreparedStatement pstmt =
conn.prepareStatement(*'select name from emp where id = ?"); ... @ ...
pstmt.setString(l, *1000);
ResultSet rs = pstmt.executeQuery();
while (rs.next()) {
System.out.printin(rs.getString(1));
}
pstmt.close();
}
THE HES A2 4F5HH s 2o
1. 2 A0 prepareStatement Hl A =S & &350 TH|= 23S MM SO}

java.sql.PreparedStatement @/ E{ | 0| & ZHA| 2 HtetE|H, execute(), executeUpdate(), executeQuery()

HASS SE50) AT 5 ULt

2. setString(bind_no, bind_value) HAEE 0|83t HtQIH & mteta|E 9l =AM & F5tH gts
A Z ettt pstmt.setString(1, "1000")2 &H| =l =& A #HA m2t0|E (®)0l| of S == "1000"0| 2}

= = AIE S HIQIG BHE,

3. mt2tA|E{ 9 HielE o] 2t2 E F executeQuery M AEE A StH Z 1} & EH(ResultSet)E €A =
Ch A2 EHE2 78X 2 2 tbCLILHbESQLS| HAM 2t S & 5trt. 2 1t & &0l getString(column_no)
HAES ALESIH 4 Z20E 2XE R =ele 4 Ut
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243. 8=

tbJDBCE 0| &5t0f Zdet Z2AYMO|M PLISQLE S &(cal)T 4 ULH O|H T 2T E EE IS &
(callable statement)O| 2t 11 5tC}. executeCallableStatement M gt4+= S & 75 = & =7l

sS(@)2 s+t
[0l 2.5] tbJDBC - &

private void executeCal | abl eSt at ement () throws SQLException
{
String callSQL =
" CREATE PROCEDURE testProc "+
" (ID_VAL IN NUMBER, SAL_VAL IN OUT NUMBER) as " +
" BEGIN'" +
" update emp' +
" set salary = SAL_VAL" +
' where id = ID_VAL;" +
" select salary into SAL_VAL" +
" from emp" +
' where id = ID_VAI;" +
" END;";
String dropProc = ""DROP PROCEDURE testProc™;

Statement stmt = conn.createStatement();
try {

stmt.executeUpdate(dropProc);
} catch(SQLException e) {

// if there is not the procedure

stmt.executeUpdate(cal ISQL);

CallableStatement cstmt = conn.prepareCall(*'{call testProc(?, ?2)}'");
cstmt.setlnt(1l, 1000);

cstmt.setlnt(2, 7000);

cstmt.registerOutParameter(2, Types.INTEGER);

cstmt.executeUpdate();

int salary = cstmt.getInt(2);
System.out.printin(salary);

stmt.close();
cstmt.close();
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1. AAE8e ZHA X & 4 et java.sql.Statement 21 & S 0| &30 T AN 4 SQL 2& = & et
Cf.

2. 340 prepareCall(str) | A~AEE S &5t S & 7ts =82 4ot Y E S & 7ts 282
I

java.sgl.CallableStatement Q! E{ & O

3. 2 W2HN|E|Y &2 0240|E B Hiel Y BiC,

=

215 meth|E S Hel

s # 2 setInt(bind_no, bind value) &2 HIQIY Z (binding
method)E AtE3SIH, ZH|E 22

HY

ZHOAM A SLSHA AL = UL

£3 mt2tnlEof s A = registerOutParameter(bind_no, type) HAEE 0|83t S
N

CF oI XIOf Al S =8 &2 m2f0|E = 1HOIA A4 H T2 AIX | T #Hxf 1240 Ef (SAL_VAL |
NUMBER)O|C}. O] T}at0|E{= £2{8 02 MOIE[Qio o 52 njatn|E 2 S=28 4 9rf,

4. executeUpdate HAEE S &5t 242 Adlst 5 & Ef SiOlE 2] Eflol| Ste MAEE A
ZItS =folstrt, =g A
I

getint(bind_no) M

2.4.4, {51} =44

EMHMM 2 StLE 0| &2l SQL =& 22 O|F0{M ULt SQL 2 &0| A EHM ™A 7t 745 (Commit) =
=X E9(Rollback)E Ct. thJDBC= Connection 4 A0 A EHMM S dE S £+ ULt =7|0| = auto-

commite £ A& ULt

[m

HHMMO M| REE HESHHEH T2 20| 24 FEF FIHaH OF Bt
conn.setAutoCommit(false);
conn.rollback(Q);

conn.commit();
conn.setTransactionlsolation(Connection.TRANSACTION_READ_UNCOMMITED)

2.45. = oAl

disconnect Mb{ &= O O[E{H| 0| A H &S dfiM|ot= 7| s(®)S & StTt.

[l 2.6] tbaDBC - E= sHA|

private void di sconnect () throws SQLException

{
if (conn != null)
conn.close();

}

&5t HlOo[EH| O] & HES A + UL

T
0
+
ujn
_?_
OII

conn 24X 7} EX5t= E < close H
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M3 Ee|7{2] A=

=2 oAM= Eg[AH 7|2 HE 1 0| & ddots s 2Y ettt

3.1. I

Eg|7{(Trigger)= 27|0t A2l LE2 =, HO|E{H|0| ATt 0|2 Holl =2 EF ZAHO| MEZAHLI{H
EXO| 2HE|H AfE0o2 AT E MO Ié SZO|CH o & =0 Ol O| E{Hf| O| A 0f
ME[HLE AMZAI7 A E S DDL X0 o382 0 E2| A AdME £+~ ULt

_!T‘_

2 PSM2Z 0| R0 QUCt E2|A &= o|n] J2|& PSM A4 & 2 E510] AAE5HAHLE E
0 q 8}

|§ o=
= HA T

3.1.1. E2|7{ 7ML
EQ|A= O3 E2 M 7t +H A5 25 o2t Mg e 4 QICY,
o EC[AHII AME 70| &= ZHO|L} O|H E

E¥al

10

i o

[}
>
02

=R

[}

>
02
0o

Ct= 2 alarm_for_balance2t= E2|H E M 5t= 0f 0| T

CREATE OR REPLACE TRIGGER alarm_for_balance

BEFORE INSERT OR UPDATE ON balance_tab @

FOR EACH ROW

WHEN (new.balance < 3000) NN
CALL alarm_for_balance_fn() ©

@ H|O| £ balance_tab2| balance Z&0| 271 &A= AL +=FO| L3} S If ®=E O| STrCH.

® sff & 29| +0| 3000 O| 5t21 X| & A AtEHCt,

© BASH 21t 2™ alarm_for_balance_fn &4+ & S &ot1, &40 Folst S&0| A=t
3.1.2. E2|7{ E}2l

EE[AH9 EfY 2 th51t 0| Ltz & AUCH
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o Z?(row) ¥ =& (statement)

Etel T

2R B O| 20l INSERT, UPDATE, DELETEZ} ¥ st= Z20ICH EE[AH 2 L &0| &
| = EFI0|Ch Of EfIO BRI 2t 20| GM0| LAY E Thobch 4 B
Ei HFo E21747F ABE

2% 220| 40| AEIO0l 2& THO|= BB A¥E = EfFlo| Tt

e BEFORE 2 AFTER

Etel Moy

BEFORE x7 2F0| H¥E7| Mol E21H0| Lol A#E = EFO|Ct,

AFTER X7 2H0| 4¥E ¥ =279 L 80| A= = Eflolct

EglA= 5 572 EIY S0 M stLts & ZH2H JHE 4~ QICH &, BEFORE Z 2 (BEFORE row), BEFORE
= ZH(BEFORE statement), AFTER £ % (AFTER row), AFTER & & (statement)2| EtQ 2 Z M5t 4

.Ed|7] 4y

=27

miu

rlo

g2 s 2ok

rir

495t

CREATE [OR REPLACE] TRIGGER E&7 o|&

{BEFORE | AFTER} {INSERT | UPDATE | DELETE} ON E|o]E o]&
[FOR EACH ROW]

WHEN (Z7_Al°H
{[AA3]

BEGIN

END;}

CALL St W= ZEAA ol&

- |
Ez|79o 20| o 3t XtA| S LI 2 "Tibero SQL & X QHHAM"S & 1 6HCL,
2 2R EIRI9 E2|HZ, B|O| & DECK_TBLS| COUNT Z &0 2<% Zt0| 10002 =2t& mjotct 2
aE 7|% L & =g St ofo|Ct.
[0l 3.1] E2l|7{2] ‘4

CREATE OR REPLACE TRI GGER Log_overfl ow
AFTER UPDATE ON Deck_tbl
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FOR EACH ROW
WHEN (new.count > 1000)
BEGIN
INSERT
INTO Deck_log (Deck_id, Timestamp, New_count, Action)

VALUES (:new.Deck _no, SYSTIMESTAMP, :=new.count, “overflow");
END;

£ Cl|O|E{H| O] A0 M &etct. PFoF Hmb of 2 7 2o ekrt
oIC

CREATE &2 Tibero L £0| M= BEGIN — END AIO|2] £2& PSM2Z QIAlIStC} 0] 20| AHut
T PSM A7|0F WA 7t 4G &1 O
A

— T

"E Sall o2 8= =2

m

|%I-

L,

J
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M4 XAL| AlE

= Z0lM = =4 ES M E (Distributed Transaction)E A 2|5t= O AFE &= XAS A E Bt}

StLES| C|O|E{H| O] & QIAEA LYo = TF EHRM O 2 [0l o2 7| SQL =&0| 25 HBIE ALt
EWECHLUERAIZ AZE 04 742 TIO|E{H[ O] & QIAR AT} FHO{5t= EHM MO M OFRITHA 2
Zt2F CHE O O|EHH[ O] & QIARAAO|AM &3S SQL EHO0| ZF SAIOf AR AL BEHE 4 U= BH
O 2R5tCh O|ZA 2 7He| =& £ = OHE S/ 2 OO|EH| 0| ATt &O{5t= 5Lt EMM S B4t
EgiZH M (Distributed Transaction)O| 211 StC},

aa
=4 SRR HO) T B XA BH LI 8 S "Tibero 22| X} QHAA"S &t D BHC,

4.1.1. Two-phase commit

Tibero= X/Open DTP(Distributed Transaction Processing) 22| XAE X2 §tCt. XA= Two-phase
commitE 0| &35t Z4t EMM M S ME|etrt 24 2HF0|M ESH M FAE S EE5H| oA At

25t= A4l W 2 Two-phase commitO| Tt

ESFIOIM LEVEY ENMME A sty QUCHH, AN O Z ALEXS RF S 2ot EH
MMEE AZet =71 AC|H|O|E{ 7t &t TP-Monitor7F U= Al A AL TP-Monitor7t 11 &S &
Ct.

Two-phase commit mechanism2 34 + HAZ Zf0| O|RO{ XLt ? OHE 7|Z22 Two-phase
commitE &F5tH Ch5 1t 2ot

1. First Phase(5E& Prepare Phase)

7O E THIote HAZ TS M7 22 4™ E T

EHA| A

send "prepare” |Zt === ZCHOH L EZRH 0 S TH|SI2te HAIX|E 2=t

reply "prepared” |Zt === HAIXE Y2 T 5FE ol 21 SOAM FHEIO| 7ISTHAIE A ALE
Ch = o met AYE ez S-S Stot, 0ok 7{510] 7HS5thtH £ S2 =
St 2O E Helet ZE MY S +H et = HEI0| FH|FACH=E HAIXE 2|

HIOlE =2 Mt

M4z XAl A2 25



2. Second Phase(EE= Commit Phase)

AH = AHOS 7|E S X E5te HAE Second Phase= CHE2| M ME = AHECH

=¥ oY

send "commit” FLOHOIEH T E=2E = E0|AM HUO| £|QC= MA X & MEEt=C} 0|5 &
o

oI5t & AR 2 FHUS AHsets HAIKIE 2 L Sof Bhoh,

—

reply "committed"|Zt = E= HBE 7| 8%

CH2 2 Two-phase commite] L EHE Q1 o £ LIEHY = & 0|C}.

[218! 4.1] Two-phase commite] 2HI=O] of|

1. send "prepare” ——m888
2. reply “prepared” — W\
3. send “commit” S
4, reply “committed” A |
A bank

=

TP-Monitor

t'l. send “prepare”™——
2. reply “prepared”™——

3. send "commit"——74 8
4. reply “committed™

g _-{:E'_J

B bank

4.1.2. In-doubt EEHZHM

Two-phase commit mechanismOfl 2|5l X #H& prepare HIAIX|E 2 2™ O O|E{H 0| A= E4F ERHANM
of siEst= 2|AAE Ha8 dEoL 208 HH22ZM HOIY FH|E oot O30l prepare7tX]|
OrE SEHOIAM I ERIA S| O] 22 ChF HAIX|(AHE = EHW)E &X| It ER7F2d e &+ UCh

O] B0 HIOIEH| O] A= 5

He Seimja g 7ol OF & X B o OF BX| LEHE 4 glCk m2tM OfS
Al K| 7t € T 7HR| prepare®! 2420 % § = 7ICk2IA Bk 012 prepares EI% =
= 24

=
1 chE HAIXE A Zet ZIttE| 1 A= EAMME S In-doubt EHEYMO| 2} Bt
Ct.

Ol & =01 First Phase0i| A ZL|U|O|H L =7t 755 =H|stet=s HAIXE 2W S0 = 2oL EH S
=] =]

=2
Y 2o MHIF T2 EUAL U ER/A D JEf7F 22HE5HH O MAIXE & RUAL E= HAIX = &

—

=

AKX 2 AHBIO| =H| == HEHE BA ZUE M In-doubt EHH 0| EH SHC,
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Ol2{et A2 ACJHOIH LtE=EHHE ZE L EO SHS YU T & 29 SEHS B X2 Z, 0]
EHXMME In-doubt EH MO Z HAISI, 2= £ =0|| Second Phasel| {3l BH S A 5|2t= M Al
K& EU = thdlof Sestet= HAIX|E 2 CE

1. send "prepare” ——
2. reply “prepared”" ——— W\
3. send "rollback” ——— fgags
A bank

TP-Monitor

|
|
1.send “prepare™——F 7

L — —Lcan'treply — — — - LAl
3. send "rollback”™ ——— v I'""'

B bank

EStRE LE0|M FHEIO| FH|EQUCHE HAIXE Ot EOlFHet: 1 O|F 0| ZC|UOIE =7t
2 Second Phase®| 7{E! ”4%% delistet= MAIXIE §F =7 2X R AL O L EJHHE H
& SR 2L FHEl0| 2tZE[ULCHE P2 ACOUIO|E = =0 MEs5tX] 23S &= QUCH 0|2

x| SE
AR T OEILX 2 In-doubt EMHMMH o 2 2R EICE

my o
ro rlo

SRS 2HA0ILE B0| AFEIX YL A= HOIEO| 2 22200 O3 B3 (Lockol HTE
% 7 (pending) HEH 7L EIC TEtA O S SHZ 12T 3 HM Z2HB ACIUOIE =EJt RS2 &
Hl ST S S| FCHILEDBAYHOI2 B MM S £ 50 AHHOZ BEISI0] 25202 F 2|
& 4 9lct

A .

Ol DBAZ} In-doubt EHMME S FE517| ?s| FEE 2 & U= HOIEU FE= VT_XA_BRANCH2}
DBA_2PC_PENDINGO| Q/C}.

il

|

VT_XA_BRANCH= & A H|O|EHH[ O] A MHO|M &3 52l 2= XA ET MM 22 X| (XA transaction
branch)2| 2 & AA|ZI2 2 = £ U= HO[=0|C}. JI2[11 DBA_2PC_PENDINGZ X EH &
1A= XAEHMME 2l X[ HEE 204 F= FO|CH 0]0] Cf B ApA| &k L 2 Z+2Zt "Tibero & &

QLY A1 2} "Tibero £t2| X} QY M"E &0 BHC},
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4.2. XA API
TP-MonitorS 0| 85104 24t ERRM g £3517| 93 Al XA APIS A3 Of BHCH

Tibero= X/Open DTP 22| XAE X|&5t7| I 20| EFE0 U= XAOHES|AHOIM Z2OH S =y
4 olct
T MHT

et

4.2.1. XA =

TiberoOll M = XAE X|&5t7| ?ch ChE2 22 XA 242 M St ©, 0l 2= C Z22 YU HHE
CZR A=

&t My

xa_open 2| A A OfL| X (Resource Manager)0l| &< $HCt XHA| S A H 2 “4.2.2. xa_open
stao| 472 ZH IO}

xa_close 2lAA O L& oA T O|E{H| O] & H &S SH A

rot

FC}.

xa_start XIDO| M2 2 E#HMMS AR5 LL, 0|0 ZX st EMHMO| X Z2H A
g ai7sict,

xa_end XIDOIAM X ZZMAS 22|stC}

xa_rollback XIDo| EMM M Z SUHSHCY,

xa_prepare XIDO|| 718! & ZFH| 8+t Two-phase commite| First PhaseO|C.
Xa_commit XIDO|| A B!l & et = $tCt. Two-phase commite| Second PhaseO|Ct.
xa_recover prepare &Ef QI ERHMME Ol S 25 HASIH FHBIO|LL 2 S A BTt

xa_forget XIDe| ExiMH 0] o|n| XMelE 8¢ 21 7|55 MM et

4.2.2. xa_open 2| £M

T2 2 xa_open &4+ E S&5t= O 29t £40|C}

=4 T (MY

user O |H&E AHEXLS o F0|Lt. (Of: user=tibero

pwd O |H&E AFEXI9 I A =0|Ct (Of: pwd=1234)

db X |H&< HOlEH| 0] A2 DSN O| F(thdsn.thr It LS| DSN O| §)0|Ct.
(Ofl: db=sample)

conn_id X |XAHZEO| O|F& FHetCt O] O| 5= ESQLL AT 720 M At + QU
Ct.
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b
0x
el

oYy
(Oll: conn_id=db1)

1

o
M

O[X[2t sdet 22 EMMMY|E] €2 E|2LE AEStE

x|
A SHCt. (trueffalse)

r°l'

Loose_Coupling

>

t
I

loose coupling0|™ (1,0)2} (1,2)= ME CIE LI F 2L E
€ 20 TX7t al| 2=, 0| 2b= 2| 2 tight couplingC|H 5 xtb= 5HLES
TXE MZ &3 MelE 48 7tH S 75H0] ALE St

(Oll: Loose_Coupling=false)

sestm O |AI2”0| o3l STH(abort)=l 7| ™7tA[2] ER X 9| inactive time limitO]
C}. 2RI0|HEZHE 3t QX0 L5 EHAS MTEt = T OFS 0| @

7| ™7LX| T 7| Sh= Al ZHO| T, 1 O] -&f2f Al ZH0] X|LHTH Z2H0|H E F0| A
=AM 7F ATt ZHEhsE D s S xtbE S84 SHCE. (0] sestm=10)
seswt X |XA_RETRYZ| gk2te| T M7EA| GIO[E{H|O| A& M Tt ESHM M S T T2

= O 7] Al Zto| Lt

flag Lol TMNOWAITO| dE &[0 UK b= B0 3
HIOIEitHIOIA?r HIZ MElaiE + el W allY 2| A28 A8E
Zict o o]]

3}

ﬁ
muju
n
o
e
[m
10
Fo

S mj7bx] 7| ctel o SatolQi S0 Hw S A Ect, 0
7t seswtE MF B AIZHA EHES E 4 91 AP XARETRYE ¢
=

o> ;0 mjo

(0ll: seswt=30)

logdir X |XAS 2O M 2 E X E e &+ ULt (4 logdir='home/test/log)

4.2.3. XA OE2|A0|M =222

YuH o= C T2 Y AA0{0| M XA | Z2( 0|8 TR IS Ky
o) 7+ 8Lk

St J &Est=

o
B
m
wn
Q
I_
%

LIS 2 Tiberod| M | E35t= tbESQLE 0| 835t XA Of S2[#[ 0| ZZ2 1S Ao of|o| Tt

#define XA_CONN_STR_TIGHT "TIBERO_XA:user=tibero, pwd=tmax,"™ \
"db=sample, sestm=60, logdir=/home/path/to/xa_log"

/* 4 22 EAAAAN v BAAR xa_startIs A5
* Tight-Coupling
*/
void test_xa_2branch_2pc_tight()
{
int rc;
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XID xidl;

XID xi1d2;

struct xa switch_t *tbxa = &XA SWITCH_NAME;

char *conn_str = XA_CONN_STR_TIGHT; /* tightly coupled */
long gtrid = _GTRID_BASE;

long bqual = 1;

EXEC SQL BEGIN DECLARE SECTION;
int cnt;
EXEC SQL END DECLARE SECTION;

/* xa_open */

tbxa->xa_open_entry (conn_str, 0, TMNOFLAGS);
xidl.formatlD = 1;

xidl.gtrid_length = sizeof(gtrid);

xidl.bqual_length = sizeof(bqual);

memcpy(&xidl.data[0], &gtrid, sizeof(gtrid));

memcpy (&xidl.data[sizeof(gtrid)], &bqual, sizeof(bqual));

bqual = 2;

xid2.formatID = 1;

xid2.gtrid_length = sizeof(gtrid);
xid2.bqual_length = sizeof(bqual);
memcpy(&xid2.data[0], &gtrid, sizeof(gtrid));
memcpy (&xid2._data[sizeof(gtrid)], &bqual,
sizeof(bqual));

EXEC SQL DELETE FROM PERSON;
EXEC SQL COMMIT WORKj;

/> (1, 1) AF S

/* xa_start -- sqgl statements starts */
tbxa->xa_start_entry (&xidl, O, TMNOFLAGS);

EXEC SQL INSERT INTO PERSON VALUES ("1%, "LEE");
EXEC SQL INSERT INTO PERSON VALUES ("2%, "KIMT®);

/* xa_end -- */
tbxa->xa_end_entry (&xidl, 0, TMSUCCESS);

/> (@, 2) ANFE S/

/* xa_start -- sqgl statements starts */
tbxa->xa_start_entry (&xid2, 0, TMNOFLAGS);

EXEC SQL INSERT INTO PERSON VALUES ("2", "PARK");
EXEC SQL INSERT INTO PERSON VALUES ("3", "JAKE");
EXEC SQL INSERT INTO PERSON VALUES ("4%, "KID");
EXEC SQL INSERT INTO PERSON VALUES (5", "CHANHO");
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/* xa_end -- */
tbxa->xa_end_entry (&xid2, 0, TMSUCCESS);

/* xa_prepare */
tbxa->xa_prepare_entry (&xidl, O, TMNOFLAGS);

/* Tightly-Coupled 7} */
/* xa_prepare */
tbxa->xa_prepare_entry (&xid2, 0, TMNOFLAGS);

/* xa_commit */
tbxa->xa_commit_entry (&xidl, 0, TMNOFLAGS);

/* xa_commit */

tbxa->xa_commit_entry (&xid2, 0, TMNOFLAGS);
EXEC SQL SELECT COUNT(*) into :cnt FROM PERSON;
CuAssertintEq(tc, cnt, 6);

/* xa _close */
tbxa->xa_close_entry (', 0, TMNOFLAGS);
return;

/* 2 Global Trasaction® ©& BranchZ xa start3lls 4%
* Loose-Coupling
*/
void test xa_2branch_2pc_loose(CuTest *tc)
{
int rc;
XID xidl;
XID xi1d2;
struct xa switch_t *tbxa = &XA SWITCH_NAME;
char *conn_str = XA CONN_STR LOOSE;
long gtrid = _GTRID_BASE;
long bqual = 1;

EXEC SQL BEGIN DECLARE SECTION;
int cnt;
EXEC SQL END DECLARE SECTION;

/* xa_open */

tbxa->xa_open_entry (conn_str, 0, TMNOFLAGS);
xidl.formatID = 1;

xidl.gtrid_length = sizeof(gtrid);

xidl.bqual_length = sizeof(bqual);

memcpy(&xidl.data[0], &gtrid, sizeof(gtrid));

memcpy (&xidl.data[sizeof(gtrid)], &bqual, sizeof(bqual));
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bqual = 2;

xid2.formatID = 1;

xid2.gtrid_length = sizeof(gtrid);
xid2._bqual_length = sizeof(bqual);
memcpy(&xid2.data[0], &gtrid, sizeof(gtrid));
memcpy (&xid2._data[sizeof(gtrid)], &bqual,
sizeof(bqual));

EXEC SQL DELETE FROM PERSON;
EXEC SQL COMMIT WORK};

/> (1, 1) AF S/

/* xa_start -- sql statements starts */
tbxa->xa_start_entry (&xidl, O, TMNOFLAGS);

EXEC SQL INSERT INTO PERSON VALUES ("1%, "LEE");
EXEC SQL INSERT INTO PERSON VALUES ("2%, "KIMT®);

/* xa_end -- */
tbxa->xa_end_entry (&xidl, 0, TMSUCCESS);

/> (@, 2) ANFE S/

/* xa_start -- sql statements starts */
tbxa->xa_start_entry (&xid2, 0, TMNOFLAGS);

EXEC SQL INSERT INTO PERSON VALUES ("2", "PARK");
EXEC SQL INSERT INTO PERSON VALUES ("3", "JAKE");
EXEC SQL INSERT INTO PERSON VALUES ("4%, "KID");
EXEC SQL INSERT INTO PERSON VALUES (5", "CHANHO");

/* xa_end -- */
tbxa->xa_end_entry (&xid2, 0, TMSUCCESS);

/* xa_prepare */
tbxa->xa_prepare_entry (&xidl, O, TMNOFLAGS);

/* Loosely-Coupled 7178 */
/* xa_prepare */
tbxa->xa_prepare_entry (&xid2, 0, TMNOFLAGS);

/* xa_commit */
tbxa->xa_commit_entry (&xidl, 0, TMNOFLAGS);

/* xa_commit */

tbxa->xa_commit_entry (&xid2, 0, TMNOFLAGS);
EXEC SQL SELECT COUNT(*) into :cnt FROM PERSON;
CuAssertintEq(tc, cnt, 6);
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/* xa _close */
tbxa->xa_close_entry (', 0, TMNOFLAGS);
return;

4.3. IDBCOIA{2] XA X|=

= Z0M= XA(Extended Architecture)Oif Al X| & 5t= QIE{H| O] A2t O] F O &5t Aot =20
Ciioff &3 SHCt.

4.3.1. XA IE{H|0[A
TiberoOi A X| 1 5t= JDBC2| XA QIE{H 0| A= CtZ 3t ZTt,
e XA Datasource Interface
e XA Connection Interface
e XA Exception Interface

e XA XID Interface

CtS 2 TiberoO| A 7184 & XA QIE{H[ O] A2 S =0|C}

FEZ XA IE{H|0|A(IDK 1.3) Tibero2| XA SIE{H|0| A
javax.sql.XADataSource com.tmax.tibero.jdbc.ext. TbXADataSource
javax.sgl.XAConnection com.tmax.tibero.jdbc.ext. TbXAConnection
javax.transaction.xa.XAException com.tmax.tibero.jdbc.ext. TbXAException
javax.transaction.xa.Xid com.tmax.tibero.jdbc.ext. TbXid

4.3.2. XA CIE{m{jo|& =22
CHS 2 thJDBC Z0I A XA IE{H 0| A5 0| §50{ == 23t of ol .

package test.com.tmax.tibero.cases;
import com.tmax.tibero.jdbc.ext.*;

import test.com.tmax.tibero.AbstractBase;
import javax.sgl.XAConnection;

import javax.transaction.xa.XAResource;
import java.sql.*;

public class TestXATwoBranch extends AbstractBase{
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int formatiD = 1;
int row_count = 0;
int prel , pre2 = 0;

byte[] gtidl = new byte[1l];
byte[] bqgql = new byte[1];
byte[] gtid2 = new byte[1l];
byte[] bg2 = new byte[1];

public TestXATwoBranch (String name) {
super (name) ;

}
/* Tightly Coupled & w */

public void test xa 2branch_2pc_tight () throws Exception {
debug(**test_xa_ 2branch_2pc_tight ** + this._getClassName());

create_table_for_xa(Q);

gtidi[o]
gtid2[0]

(byte)1; bql[O]
(byte)1; bqg2[O0]

(byte)1;
(byte)2;

TbXADataSource xadsl = new TbXADataSource();
xadsl.setUrl(getXAurl());
xadsl.setUser(getXAuser());
xadsl.setPassword(getXApasswd());

TbXADataSource xads2 = new TbXADataSource() ;
xads2.setUrl (getXAurl());
xads2.setUser(getXAuser());
xads2.setPassword(getXApasswd());

XAConnection xaconl = xadsl.getXAConnection();

XAConnection xacon2 = xads2.getXAConnection();

Connection connl = xaconl.getConnection();

Connection conn2 = xacon2.getConnection();

XAResource xarsl xaconl.getXAResource();

XAResource xars2 xacon2.getXAResource();

/* XID (1.1) B4 */
TbXid xidl = new TbXid(formatlD, gtidl,bql );

/* XID (1.-2) B4 */
TbXid xid2 = new TbXid(formatlD, gtid2, bg2);
try {
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/* (1.1) A& */
xarsl.start(xidl, XAResource.TMNOFLAGS);

PreparedStatement pstmtl;
pstmtl = connl.prepareStatement(*'insert into author values (?,?)');

pstmtl._setint(l, 1);
pstmtl.setString(2, "FOSCHIA™);
pstmtl.executeUpdate();

pstmtl.setint(1,2);
pstmtl.setString(2, "AGNOS™);
pstmtl.executeUpdate();

/* (1.1) T5 */
xarsl.end(xidl, XAResource.TMSUCCESS);

/* (1.2) A= */

xars2.start(xid2, XAResource.TMNOFLAGS);

PreparedStatement pstmt2;

pstmt2 = conn2.prepareStatement(*'insert into author values (?,?)');

pstmt2._setint(l, 3);
pstmt2._setString(2, "JELLA™);
pstmt2._executeUpdate();

pstmt2._setint(1,4);
pstmt2._setString(2, "THIPHILO™);
pstmt2._executeUpdate();

/* (1.2) T8 */
xars2.end(xid2, XAResource.TMSUCCESS);

/* (1,1) prepare */
prel= xarsl.prepare(xidl);
assertEquals(prel, XAResource.XA RDONLY);

/* (1,2) prepare */
pre2 = xars2.prepare(xid2);
assertEquals(pre2, XAResource.XA 0OK);

/* (1.1) commit */

try {
xarsl.commit(xidl, false);

} catch(TbXAException e) {}

/* (1.2) commit */
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try {
xars2.commit(xid2, false);

} catch(TbXAException e) {}

Statement stmtl = connl.createStatement();
ResultSet rsl = stmtl.executeQuery(*'select * from author™);

while (rsil.next())
row_count ++;

assertEquals(4, row_count);

rsl.close(); rsl = null;
stmtl.close(); stmtl = null;

pstmtl.close(); connl.close(); xaconl.close();
pstmt2.close(); conn2.close(); xacon2.close();

pstmtl= null; connl= null; xaconl=null;
pstmt2= null; conn2= null; xacon2=null;
} catch (TbXAException e) {}

/* Loosely Coupled & w */
public void test xa 2branch_2pc_loose () throws Exception {
debug(**test_xa_ 2branch_2pc_loose ™ + this._getClassName());

create_table_for_xa(Q);

gtidi[o]
gtid2[0]

(byte)1; bql[O]
(byte)1; bqg2[0]

(byte)1;
(byte)2;

TbXADataSource xadsl = new TbXADataSource();

xadsl.setUrl(getXAurl());
xadsl.setUser(getXAuser());
xadsl.setPassword(getXApasswd());

TbXADataSource xads2 = new TbXADataSource();
xads2.setUrl (getXAurl());

xads2.setUser(getXAuser());
xads2.setPassword(getXApasswd());

XAConnection xaconl = xadsl.getXAConnection();

XAConnection xacon2 = xads2.getXAConnection();
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Connection connl = xaconl.getConnection();
Connection conn2 = xacon2.getConnection();

XAResource xarsl = xaconl.getXAResource();
XAResource xars2 = xacon2.getXAResource();

TbXid xidl = new TbXid(formatlD, gtidl,bql );
TbXid xid2 = new TbXid(formatlD, gtid2, bg2);
try {

xarsl.start(xidl, TbXAResource.TBRTRANSLOOSE) ;

PreparedStatement pstmtl;
pstmtl = connl.prepareStatement(*'insert into author values (?,?)');

pstmtl._setint(l, 1);
pstmtl.setString(2, "FOSCHIA™);
pstmtl.executeUpdate();

pstmtl.setint(1,2);
pstmtl._setString(2, "AGNOS™);
pstmtl.executeUpdate();
xarsl.end(xidl, XAResource.TMSUCCESS);

xars2.start(xid2, TbXAResource.TBRTRANSLOOSE) ;

PreparedStatement pstmt2;
pstmt2 = conn2.prepareStatement(*'insert into author values (?,?)');

pstmt2._setint(l, 3);
pstmt2._setString(2, "JELLA™);
pstmt2._executeUpdate();
pstmt2._setint(1,4);
pstmt2._setString(2, "THIPHILO™);
pstmt2._executeUpdate();

xars2.end(xid2, XAResource.TMSUCCESS);

prel= xarsl.prepare(xidl);
assertEquals(prel, XAResource.XA OK);

pre2 = xars2.prepare(xid2);
assertEquals(pre2, XAResource.XA 0OK);

xarsl.commit(xidl, false);
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xars2.commit(xid2, false);

Statement stmtl = connl.createStatement();

ResultSet rsl = stmtl.executeQuery(*'select * from author™);

while (rsil.next())
row_count ++;

assertEquals(4, row_count);

rsl.close(); rsl = null;
stmtl.close(); stmtl = null;

pstmtl.close(); connl.close(); xaconl.close();
pstmt2.close(); conn2.close(); xacon2.close();

pstmtl= null; connl= null; xaconl=null;
pstmt2= null; conn2= null; xacon2=null;
} catch (TbXAException e) {}

4.4. TP-Monitor®} Tibero 1%

TP-Monitor(Transaction Processing Monitor)= Z+& T2 E 20| A S&st= MM}
Ol A& AtO]2Q] £[4 M| HHRIQl EMMM S ZEAISH0] Y2y A 22t & | X5t F
2| o9 ofo|Ct.

2 Mo Me tHEA QI A& TP-Monitor! Tmax2}t TuxedoS Tibero2t X E5H= O M| S A H St

4.4.1. Tmax®} Tibero ¢1=

= =Mg
HE2s5t1, 2 ool ! E/AfH| B0 M HH| 52 M H 2510, A5 AMS

10
=
ro
o
—
3

Q

X

rir
>
>
oE
1o

HJr i
ol
o M
HI
z
>
N
Kl
=2
i)
N
|'|JII
0=
= o Hr

Horir

-

S

—

10

ox 1A
2
2
o

Tmaxes =4 EHMM T2 AQl FX| EEQI X/Open DTP(Distributed Transaction Processing) = &
|

2 =45t X EE7| 72l OSI(Open Systems Interconnection group)2| DTP MH| A0 Cf 8t 7| 55
=it 7S 7 24 ZEAPI 2 AIAE! OIE{ I O] & Folof et 7H e UL Eot =4k 2HF0lA 0] 7| F
ko] Edst AZ2 X 2| 2 OLTP(On-Line Transaction Processing)S X235t EMMMH Xz|9|

ACID(Atomic, Consistent, Isolated, Durable: transaction properties) 542 & 5HA

StC}

—
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Ofejoll A 270 E Tmax2t Tibero HE A ZE2E S HIAENE 7| M= Tmax®} TiberoZt A A

22 @R =[0] UA0{Of Btrt.

&3
1. 9153 Tmax®} Tibero7} CHE M AI0| A%/ S Z 2 Tmax7t A% 8 B A0 A TiberoZ 20|01 E S
I 2 A%/ 50] Tibero M0l BAN o2 HE 8 4 9l 8Z0| TS5 0{0f BT}

2. Tmax A X 2 Zz|of cfst XM &t LI 2 "Tmax Installation Guide"Lt "Tmax Administration
Guide"E &1 5tCt, TiberoZ A X| L 2H2|0f 2tet LA 8 L 8 2 "Tibero A& x| QHLH M "2} "Tibero &t
2| Xt QHHM"E FD I

—

O{71Af £7H5HE Ol 212 TmaxE A& 1) QA S 7} J| 2R Bt 740|cr. 2to|of
7t Tmax A& S5t01 Tibero DBS X 45101 7 B0122| ClO|E{S X8|, £, HY, AR 5H &
2 sict

BAS ST TRIW ASE 24E BYSS CHS 2ok

I.

-~
al

9 (m

=t4
7= Ay

=S A Ubuntu Linux 2.6.32-24-server x86-64
c bash

$TMAXDIR Tmax & x| |2 E 2]

Tl I
sample.m Tmax e-3-4d It ($TMAXDIR/config)

tms_tbr.mk Tibero& TMS makefile($TMAXDIR/sample/server)

tbrtest.tbc MH T2 tbhESQL/C It ($TMAXDIR/sample/server)
tbrtest.h MH T2 5|4 ot (STMAXDIR/sample/server)
Makefile.tbr A Z 23 makefile($TMAXDIR/sample/server)

compile AMH Z23 2 E A3 E E(STMAXDIR/sample/server)
tbr_main.c E20|HE ZZ 3 ot ($TMAXDIR/sample/client)
Makefile.c E20|H E = 2 13 makefile(STMAXDIR/sample/client)
compile ECO|HE =23 Y E A3 E E($TMAXDIR/sample/client)

CHE0l MAlE =M 2 MEH Tmax2t Tibero7t ASsh= A S 2ele o UL

1. Tmax 7| & EHAA&H
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.DBHO|E MM

Tmax 7|2 E4MH

Lt

= Tmax 7| = 28 & 4 st= YEo|rf
Tmax A|2R] &2 ot MY
$TMAXDIR/config T/ E{ 20 U= samplem TmaxE 7| SAIZ I 2235t 248 JES0| U=
Tmax A| A8 2HH POE ICH ASCIl It HE 2 S, ofl R E 2Bl 2 Aot 510 O| Xl IS Y
detch EHE o MYUR2 Tmax 7| S X =< f F=EC
Tibero M 2t A 55t= MH[A S 24 3HA|7| 7] 9|5 sample.m 2t I} 9 SVRGROUP A, SERVER
A, SERVICE & =35 Of2j et 20| +~Fetrt.

#i## tms for Tibero ###

svg4 NODENAME = "integrity', DBNAME = TIBERO,
OPENINFO = "TIBERO_XA:user=tibero, pwd=tmax,sestm=60,db=tibero",
TMSNAME = tms_tbr

### server for Tibero sample program ###
tbrtest SVGNAME = svg4

### services for tbrtest ###

TBRINS SVRNAME = tbrtest
TBRSEL SVRNAME = tbrtest
TBRUPT SVRNAME = tbrtest
TBRDEL SVRNAME = tbrtest

SVRGROUP ZE 2| NODENAME2 TmaxE M X & ol hostname #4222 Xt& HFEICH DB HIH &
T=35t7| 2 et DBNAME2 TIBEROZ A& =0 AL OPENINFO= XA 2= A4F = 2 TIBERO_XA
7F QHEOf| A0 Q0 T FH ol “4.2.2. xa_open 0 470 LIE = AUCEH TMSNAMEO| = XAE &
g2e 25 0|§0| AFEof ALt

SERVER HO|= O|AH MH ZZ 9| O|E9! thrtest7} AAE| 1, H T 0| A Z25t= MH|A
47X 7 A =[O QULE.
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|

il

Tmax Al AR 2+ ute MFof of st AHA & L§ & 2 "Tmax Administration Guide"&

e Tmax A|AE! A njd Znje!
5t sample.m It 2 Of2i @F 242 HH o 2 ZH WA Shry,

cfl -i sample.m

>
_L

dEH2z dutd & 20l = thE2t 22 MAIX| 7t EHE T

CFL is done successfully for node(<nodename>)

o MH|Z HI0|E ¥d

MHI2 BIO| 22 247H0] Tmax A2 Lj At ZEM AT SN o) BRI
S0l OfH AHIAS M2|SH=X0f Chet Y=ot B QUCk ofh ot 22 B2
Bict,
gst

SSH2E XMelx|H thE1 22 HAX| 7t S5 E T

SVC tables are successfully generated GST is successfully done
o A=A 2| 0]Z HY U L= 7| Ho| 0| T MY
MELE 22

TMS Zojel

TMS(Transaction Management Server)= Tmax A| AR Q| 24 R AZ A O|O|E{H|0 ol
Hoil Tibero £t2 23 H 4 TB_HOME,

MM X2 E @Y StE ZZ M A0|Ct Tibero& TMSE At 5t7|
TB_SID, LD_LIBRARY_PATH, PATH SO| M2 A E A =X &0l

rok

FCF,

ne

SIO|HE Z2 Lo EXLI EE 7|8 A= 42 02 & E o7 ot
O{OF gtCt. SEX[HO| O Z2 0= M= F AL EE 7| & AFSSHA 222 1 1Y

|2 M Zt2to] T2 M A
MHIAHIOIZS 49

20| 5t I:}Q otz 2F 20| $STMAXDIR/sample/server C| 2 E{ 2| 2 0| 55t Tibero& TMS makefileS 0| &
Zoels

cd $TMAXDIR/sample/server
make —F tms_tbr.mk all

M =273 Hutd

$TMAXDIR/sample/server C| 2 E{2| 2 0| S5t HMH 2= MH|AS M Sote MH T2 S dE &

B E S 0| 85t Hutstct
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cd $TMAXDIR/sample/server
-/compile tbc tbrtest

Zgjo|HE =27 HujY

$TMAXDIR/sample/client C|2IE{ 2| 2 0| 5510 MH|AS QRAESI= EE0|ME =27

EE 0|85t Hut et

cd $TMAXDIR/sample/client
-/compile c tbr_main

DB H|0|= 4d

Tibero A{H 0| tibero/tmax A 2= H &5t Ot2f 2t 22 emp E|O[E S Y

o

tbsqltibero/tmax

create table emp (
empno number,
ename char(16),
job char(16),
hiredate char(16),
sal number

OIF| =2y A

o Tmax A|AH] 7|=

dEH 22 V| SEH sl Z2 MAIXZt EFHE

TMBOOT for node(<nodename>) is starting:

Welcome to Tmax demo system: it will expire 2012/3/11

Today: 2012/1/13
TMBOOT: TMM is starting: Fri Jan 13 14:18:31 2012
TMBOOT: CLL is starting: Fri Jan 13 14:18:31 2012
TMBOOT: CLH is starting: Fri Jan 13 14:18:31 2012

= —

A B},

2H
=

mjo

s
M
[>
il

(1) CLH9991 Current Tmax Configuration: Number of client handler(MINCLH) = 1

Supported maximum user per node = 680

Supported maximum user per handler = 680 [CLHO0125]
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TMBOOT: TLM(tIm) is starting: Fri Jan 13 14:18:31 2012
TMBOOT: TMS(tms_tbr) is starting: Fri Jan 13 14:18:31 2012
(1) TMS0211 General Infomation : transaction recovery will be started [TMS0221]
(1) TMS0211 General Infomation : transaction recovery was completed [TMS0222]
TMBOOT: TMS(tms_tbr) is starting: Fri Jan 13 14:18:31 2012
TMBOOT: SVR(tbrtest) is starting: Fri Jan 13 14:18:31 2012

o E2}0|

re
[i]
[l

2 A
SCO|¢E Z2 3o HE M2 th31t 2.

Usage: ./tbr_main empno loop_cnt ins_flag upt_flag del_flag
flag : 1|0

kTN

ASHs F4S M0 SHAIZ|T 029t 22 BT B EC

=

-/tbr_main 12 3100

LOOP COUNT = 1
>> INSERT : COMMIT TEST

[-/tbr_main] [[TBRINS] emp Insert Success]
[-/tbr_main] [[TBRSEL] emp Select Success [1]]

LOOP COUNT = 2
>> INSERT : COMMIT TEST

[-/tbr_main] [[TBRINS] emp Insert Success]
[-/tbr_main] [[TBRSEL] emp Select Success [2]]

LOOP COUNT = 3
>> INSERT : COMMIT TEST

[-/tbr_main] [[TBRINS] emp Insert Success]
[-/tbr_main] [[TBRSEL] emp Select Success [3]]

Tuxedo= HI 8 ETHQI NZNT £ +4BH A0 EMYMS VT + YU SHFB TS KB
= 742 22, SOAS 22 HAT OP|H O YREM | E T A 2HS AYBOZM SXF 2359

Of2H Ol Al &7 e Tuxedo2t Tibero & Ol ZZ2 IS HAESH| ?6H M= Tuxedo2t TiberoZt &4
Mo Z MR &[0 QU0{O0F SFCt
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#q
1. A= Tmax2t TiberoZt CHE H MO X[ E A TmaxZt & X =l H MO A Tibero 220|HEE
2 A X[5t0] Tibero A/HO| &A™ =2 H&T = = &-E 0| L FE/0{0f STt

!

2. Tuxedo A X| 4!
ol 220 2+8F XtA

F2| ol Cf 3t XFM| S LH 2 2 "Tuxedo Documenation"S & 1 8tC} Tibero & A X|

ot L§ &2 "Tibero A X| 2HLH A2} "Tibero 22| X} QHLYM"E E 1 BHCE

r

B

min E' un ok
x
D
o
(@]

7|IM 275t oA Z2 M2 Z2t0|H E 7} Tuxedo A{HE S50 Tibero DBE &%
=9 OO & Z3|, FItst= &S SHC HAE &40 T2 80| A E 243 oY
Ch Hold HAE MH &= tux_machineO|2t= Z=AE HRS 7HX| 1 L2, Tibero2t
path/to/tibero2} /path/to/tuxedo0| & X| =0 Tt 7t etct 2|0 oA =213 ot
E{2| /path/to/example0| ATt 748 St

Mo

|
IQ TIr oo ox
B

o
12

HAE Sdn =230 AMEE 48 Tt 52 thst 2o

° E-”ﬁE st

—_ =

0N

T2 =

=G A AIX

SAE Y tux_machine

2 bash

Tibero % & ClaH 2| Ipath/to/tibero
Tuxedo A X| & C|2E 2| Ipath/to/tuxedo
Old =212 & C|E{2| |/path/to/example

o TZ ]2 mQl
g oY
th_tux.env AL 2tdHs 47 ot
tb_tux.conf.m Tuxedo 2t4 43 md
tmax32.fld ZE Hol= o
trans_fmi32.tbc MH T2 tbESQL/C Tt
builds.sh MH ZZ2OH UE AFEE
insert.c INSERT 22I0|HE =273 ut
select.c SELECT 22[0|HE =23 m
buildc.sh Z20|HE T2 YW HE AFEE
create_table.sql HAEE ?/StDBHIO| = 44 ot
run.sh Tuxedo A/ AR 7|S AFEE
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= HolM MYstn Y JlE TR WA 44
A8 EABC,

4>
0
_O't
)
0
|>
(m
:Oé
°
ot
iul

1. A|AH

2. Tuxedo 7| &

6. DB EH|O|= 44

AlS

7.00M 2O

00

gzws

Tibero2t Tuxedo P = B AES 517| Qo ZR25HAA

7|

rh

e TiberoE ¢|8t

export TB_HOME=/path/to/tibero
export TB_SID=tibero

g2 ofef 2 L.

export PATH=$TB HOME/bin:$TB_HOME/client/bin:$TB_HOME/scripts:$PATH
export LD_LIBRARY_PATH=$TB_HOME/client/1ib:$TB_HOME/lib:$LD_LIBRARY PATH
export LIBPATH=$TB_HOME/client/l1ib:$TB_HOME/lib:$LI1BPATH

o TuxedoE $I8t 7|2 Bzws My

TUXDIR=/path/to/tuxedo
JAVA_HOME=$TUXDIR/jre

export
export
export

JVMLIBS=$JAVA_ HOME/Ilib/amd64/server:$JAVA_HOME/jre/bin

export
export
export
export
export
export
export

o TuxedoE 9|t

PATH=$TUXDIR/bin:$JAVA HOME/bin:$PATH

COBCPY=:$TUXDIR/cobinclude; export COBCPY

COBOPT=""-C ANS85 -C ALIGN=8 -C NOIBMCOMP -C TRUNC=ANSI -C OSEXT=cbl"
SHLIB_PATH=$TUXDIR/1ib:$JVMLIBS:$SHLIB_PATH
LIBPATH=$TUXDIR/1ib:$JVMLIBS:$LIBPATH
LD_LIBRARY_PATH=$TUXDIR/1ib:$JVMLIBS:$LD_L IBRARY_PATH

WEBJAVAD IR=$TUXDIR/udataobj/webgui/java

%7} B7uS 83
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AS HLAES oM FIF 2ol F0{oF 2 etAHS-SEM S0l &A dd et

export TUXCONFIG=/path/to/tuxedo/tuxconf
export FLDTBLDIR32=/path/to/tuxedo
export FIELDTBLS32=tmax32.fld

export TLOGDEVICE=/path/to/tuxedo/TLOG
export ULOGPFX=/path/to/tuxedo/ULOG

Tuxedo 7|2 &tHAMH
e Tuxedo A|AH! 814 mje! MH

th_tux.confm2 TuxedoE 7| SAIZ O Z
ASCIl It HEHZ =t 5HH, tmloadcf &

QU2 Tuxedo 7|& X S O & ECE

Tibero MH 2t AS5HE MHIAE A SIAF|7] 2510 th_tux.conf.m 27 IS RESOURCES &,
MACHINES &, GROUPS &, SERVERS &, SERVICES & &5& ofzfj 2 20| MdFstct,

*RESOURCES

IPCKEY 68300

DOMAINID tbrdomain

MASTER tbrtest

MAXACCESSERS 10

MAXSERVERS 5

MAXSERVICES 10

MODEL SHM

LDBAL N

*MACHINES

DEFAULT:
TUXDIR=""path/to/tuxedo"
APPDIR="path/to/example"
TUXCONFIG=""path/to/example/tuxconf"

tux_machine LMID=tbrtest

*GROUPS

TBXA LMID=tbrtest GRPNO=1
TMSNAME=tms_tibero
OPENINFO=""TIBERO_XA:TIBERO_XA:user=sys,pwd=tibero,

sestm=60,db=tibero"
*SERVERS
DEFAULT:

CLOPT="-A -r"
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trans_fml32 SRVGRP=TBXA SRVID=1

*SERVICES
SELECT_FML32
INSERT_FML32

RESOURCES & I} MACHINE Z 2 280l Tuxedo A|AH! &84 e M™AEH SO MACHINE &
©f tux_machine2 AMH2 =AE UY0|22 HAE etZof| mat Ct2AH AFEsHoF ettt LMIDS}
MASTERE 29| Z tbrtest2t 11 H 515 17, DOMAINID= & 2| Z thrdomainO| 21 A5l 2 2 KA 5H= i

£ MFE Bt

GROUPS & & 2HIX 0| Tuxedo Al AE! =+ Tl of H7™ 1} S SHA S TMSNAMEOS = Tibero A
He} XA Sde oota REQ 0|EZ AASICE OPENINFOE XA ZE AXgS 3
'TIBERO_XA:TIBERO_XA:'E QZ0ff A1 1 F[0f “4.2.2. xa_open 2| £470| LIH &[0{ O} St}

SERVERS 0| & O Mt =2 QI trans_fmI327+ A X =0 AT} SERVICE E0| = O M| M =
20| N &st= MH|AQI SELECT_FML32, INSERT_FML327t A& &0 QICt.

12

al

Tuxedo A| A 2HA mph MFO| Of oF XHAM eF A E 2 "Tuxedo Documentation"S & 15t

Tuxedo A| &8 2H4 I S Ol of 22 HE 22 Hub gtrt,
tmloadcf -y tb_tux.conf.m

ZIC HIOIE TS oflr] U= HE

|]]F

ML 2EIHE Z2 - ZH0| HO|H & FUEE M S8 Atz 724 ol 2Lt

OlH ¥ & HAEO0|M= FML(Field Manipulation Language)S 0| £5t0{ ofzff 242 Z &= Ho|g ntY
tmax32.fld2 M 2 T 2lalj A £2LCF.

#name number type flag comment
OUTPUT 302 string 0 -
EMPNO 901 long 0 -
ENAME 902 string 0 -
JOB 903 string 0 -
MGR 904 long 0 -
SAL 905 float 0 -
COMM 906 float 0 -
DEPTNO 907 long 0 -

Ol 2E HIol = I tmax32.fld2FH slH mtd & ddst= YH 2 th5 2t 2o
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mkfldhdr32 tmax32.fld

0| Z 1} tmax32.fld.ho| 2t=

ol mo] Yd=H, off & Zeto|H
MOH 220 O 89 HHE 24 & 25t e S Hes U™
Cf.

T™S Zujd

Ct= otel 2t

@2 GF 0 E 0| E5t¢ Tibero&

TMSE

buildtms -o $TUXDIR/bin/tms_tibero -v -r TIBERO_XA

MH Z27%

HH o=
FC},

4 2ol

>~

MH|A

.
i

rol

N Sote MH T2 g otz 2 &

####H transaction server precompile ####
PRECOMP=$TB_HOME/client/bin/tbpc
PRECOMPFLAGS=""UNSAFE_NULL=YES""

LIB=$TB_HOME/client/lib

INC=$TB_HOME/client/include
CFLAGS="-Itbcli -ltbxa -Im -Irt -Ipthread -Itbertl -g "

CC=gcc
rm -F trans_fml32.c

£ "Tuxedo Documentation"s &1

EZRIAI AMH T2 IB0|M Tt
Ink’

E builds.shE 0|23}

#Hurd

$PRECOMP INCLUDE=$TUXDIR/include UNSAFE_NULL=YES INCLUDE=$INC
$PRECOMPFLAGS ONAME=trans_fml32.c trans_fml32.tbc

##HH# transaction server build ####

buildserver -o trans_fml32 -v -f trans_fml32.c -s

SELECT_FML32 -r TIBERO_XA

INSERT_FML32,

il

|

| H

EEERu e

bal

FM B A 2 "TiberotbESQL/C QHLHAM"E &1

SC},

—

Sa}0|E =28 Al

insert2} select H|ASE 2H
O Ansict

5= Zajo|olE =27

buildclient -o insert -v -f insert.c
buildclient -o select -v -f select.c

E buildc.shE 0| 235}
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DB H|0|= 4d

Tibero A0l tibero/tmax A H 2= & &5t o2t 22 emp HIO|E2

tbsqltibero/tmax

drop table emp;

CREATE TABLE emp (

empno NUMBER,
ename VARCHAR2(10)
job VARCHAR2(9),
mgr NUMBER(4),
hiredate DATE,
sal NUMBER(7,2),
comm NUMBER(7,2),
deptno NUMBER(2)
)
CliMl =274 &
e Tuxedo A|2H1 7|
Chg W¥ oz 7| St
tmboot -y
MNENo=Z J|55H

CtSat €2 MAIX 7t S5 = T

A A S

o

tC

—

.

Booting all admin and server processes in /path/to/example/tuxconf
INFO: Oracle Tuxedo, Version 10.3.0.0, 64-bit, Patch Level (none)

Booting admin processes ...

exec BBL -A :
process

1d=3457104 ...

Booting server processes ...

exec tms_tibero
process
exec tms_tibero
process
exec tms_tibero
process

-A =
1d=4046910 ...
-A =
1d=9265576 ...
-A =
1d=1863802 ...

exec trans_fml32 -A -r :

process

1d=3719284 ...

5 processes started.

Started.

Started.

Started.

Started.

Started.
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emp B 0| 20| Empyee EE F7I5t1l =3

./insert

e S e

| Employee Number : 1

| Employee Name : Kim

| Employee Job : Manager

insert Z2 1S A3 A|7| 11 Employee Number, Employ Name, Employ JobE </ 2 20| &= 5tH
Tuxedo MH Z =125 S5t Tibero MH 2| emp E|O| 20| 2| 2 =7t F 7= C

./select

| Employee Number : 1

EMPNO: 1
ENAME: Kim
JOB: Manager

2= SHH Tuxedo MH ZZ2 DS S5

select T2 S A H A 7| 2 Employee NumberE <2+ 20| /=
O Tibero M2 emp HIO| S 2FH T 2= TEE 7HHSAM &
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5.1.

MI5Z mod tbPSM2| Al

= 0| M= Apache HTTP &l MHHE S35t0{ tbPSM ZHAIXN =& L HTML HO|XE 7IHE £ U=

tbPSME AtEst= dH S 7| =8t

N

TiberoO| M= & E2tRK S2 0|85t HTTP HO|X|E R st= E R thPSM2ZE Y& ZHAKE
S &SI MEE £ A= mod_tbPSMO| 2= Apache 2 &2 X S StCH Apache HTTP MH= 1S &
Apache &7 T of & 2lo|ERelE8 S8 22 2Y St mod_tbPSMET 22 ¥ 2| 2 Apache
HTTP MHEZEFH 29 sE sde.

T

-

—

b7 @leh 2b-g ol .

ol

CHS 2 mod_tbPSM ZE S At
1. Apache HTTP M A X|

2. mod_tbhPSM S5

3. THAAN B al Al

=

Zhapgof ciet XMt 282 ol E B2 LS

—

mlo
o
o]
2
inl

5.2. Apache HTTP A{H{ &X]

mod_tbPSMO|| & 3}El Apache HTTP AMH HA 2 UNIX A Z 2ol 4<% 2.2.31, Windows A ZE2| &%
2.4.270|C},

I

ol

Apache HTTP MHO| CH&H LI &2 Ofefl =4 rC},

i

1]
ot
r

UNIX: https://httpd.apache.org/download.cgi#apache22
Windows 64bit: https://www.apachelounge.com/download
Windows 32bit: https://www.apachelounge.com/download

UNIX A2 24 Z=F BOtM A 8=l OF 5til, Windows Al

&2 pcof| dx|=l vcol
MEASI] CIR Z = o |, L=l ReadMe.txt TFU 0| A InstallS &1

—
St x| & A otrt

o X
L=
rir
I
al
mjo

]

Tibero Windows 64bitE A& A< Apache HTTPT 64bitS AHZ 3l OF SHCL.
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(=
. mod_tbPSM S5
EEI HAY Y S £85t0] mod_toPSME &S A|7{0f §HC} Apache 73 1t
co

Apache HTTP A X| 7} 2t
nf O[ Ct.

U2 $(Apache A H| A X| & =Z)/conf/httpd.

e UNIX A&
httpd.conf Tt 0Off Otz @f Z0| F7}8tCt.
LoadModule t bpsm nodul e "${TB_HOVE}/client/lib/libnmod_tbpsm so"
<Location /tbpsn>
SetHandler tbpsm handl er
AuthType Basic
AuthName "'Tibero"
</Location>
e Windows A &
HEAHL-Z AMNESHA Fez Hif E25 X Fol AL Apache X 2

Windows= TB_HOME =& H#
2= SAtstL Ot 2F Z0[ FItetrt.

9| module ZH 0| dil T

LoadModule t bpsm nodul e nodul es/ | i brod_t bpsm dl
<Location /tbpsn>
SetHandler tbpsm_handler
AuthType Basic
AuthName ""Tibero™

</Location>
[&a]
HdEE Y= ol= Z S Windows AE2 |l HselAIWE Cl3H 2| E X[F KA 2, Apached M = &2k
Al(hz g et=rt.

LoadModule t bpsm nodul e c:/tibero/client/lib/libnrod_tbpsm dl

<Location /tbpsn>
SetHandler tbpsm handl er

AuthType Basic
AuthName "Tibero™

</Location>

12

il

o
il

Location 22 29| O & 2F =ZHo| A X sl oF
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5.4, Ta{A|X{ &N 2l AlSH

2 HO| A= HTP 147/ X & 0| 8510{ HTML H 0| X & 2IEi5Hs 2| MK & Z4JotD A sts WS
==}
]

HTP I 7| X|Oi| Cf F XM et LH £ 2 "Tibero tbPSM & 2= QA "S[ "M 49T HTP"E & 11 St

5.4.1. ZA|X MM
toPSM =H0f| 7|8F5t0] HTP 7| K| Q] M ZHA M E SET2EMN HTML &4 ZEE W9 5iCt,
[0l 5.1] HTP EHZ|X|E A28t tbPSM ZB{A|X] =M Of| |

CREATE OR REPLACE PROCEDURE hello (title in varchar2, text in varchar2)
AS
BEGIN

HTP.HTMLOPEN ;

HTP . HEADOPEN;
HTP.TITLE(title);
HTP .HEADCLOSE;

HTP.BODYOPEN;
HTP_PRINT (text);
HTP.BODYCLOSE;

HTP.HTMLCLOSE ;
END;
/

Ct=2 olAMof L&of ofer ZHefet dFO|Ct

e HTML2| HEAD G0 = & E2tRXN M= EAIE0 title It2tA|EH E Soff 22 =XHEO0
0|2 0] hello ZHA| X2 H HH QXIZ ‘abc'E X HSHH M= HA|F0|= abc?t EA| = L}

e HTMLS| BODY oAM= ¢ 22t Ml stHO| text TH2t0|E & Saff &
S =0 hello Z2{A|X Q| F MM QIXZE ‘def S X[ FtH H Q! =tHO|| def”

B rlo
>
rn
o

5.4.2. AlgH

mod_tbPSM 252 Sdlf Z2{AIHE A™s5t7| /S URL A A

rlo

C=1h 2o
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5.5.

http://{http_server_i p}:{http_server_port }/tbpsm/{ti ber o_dsn}/
{package_nane}.{procedur e_name}?{par anet er 1}={val uel}&{par anet er 2}={val ue2)&. ..

s oY

http_server_ip HTTP M 2| IP 40| L},

http_server_port HTTP M S| 2E HSO|Ct AEEX| A2, 7|25t 800 HEE LY.

tbpsm httpd.conf Tt 0f| X| ™ St A 2B mod_toPSM2} A S=| 7| s A gt
EA 20{F Ofst= & Z 20|

tibero_dsn thdsn.tbr It 0fl HA|E DSN O E0|Ct T2 Al X 7t A ZE|Of U = Tibero
DBMS MH & 72|71t

package_name SEY ZAXNILIHZ|X S WHY A2 7K o|F & H()E BA
ol OF etCt.

procedure_name SE5 T AKX o] F0|Ct.

parameterl, parameter2, ..., |Z2{A|X| S| Tt2t0|E O] FO|CH URL A HA0| A = & 2lof s F 5t

parametern

valuel. value2, ..., valuen | ZHA[X of T LtEt0|E{ O S0 7t= INgLO|CL.

Ol £ 501 "12.34.56.78" A& 7I& HTTP A{H O 7‘*%6}0:1 st'2t= DSNE 7+&l Tibero DBMS A{H{

Ol L= hello ZH Al X (RI0AM Zdet ZBH A X oA 7|EhE i%ﬁrl AICHH O @F ZH0] URL TAE

2 shet

http://12.34.56.78/tbpsm/test/hello?title=abc&text=def

2 EHEKOo|M Q2 20| sty @AM 2101 FHO| LIEHAHCH 291 3HH0| 1= st= ofo|C|
Ol HUH S = hello ZHA|N £ S 6l 21015/ 0F 5H= Tibero DBMS A &S| 0}0|C| 9} H| LU 5 9}
SYstrt,

A= 2301 7| MA by

= Z0M= URL =20 et Xts 2100e 4 U= 7152 280 tfs &3 et

YEHA © 2 mod_tbPSMet A S == HTTP MHO| & HO|X| 2F S stH 20l 3tHO| LIEHLEAM 0}0]
£ Of stct. Xt& 2901 7|58 M7 5tH Oto|C| 2 H|UH

S URL FAZ H 20| Jtsai K| 7| I =0 =k

mod_tbPSMO|A{ = mod.tor IS 20{S0{ Xt

TB_HOME/client/config & 201 Ot 2f 22 FA 2= 24 BhCt.

[0l 5.2] mod.tbr Z+A of| A|

(LOCATION="/test")=(
(USERNAME="tibero"™)
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(PASSWORD=""tmax'")

)

(LOCATION=""/test2")=(
(USERNAME=""tibero")
(PASSWORD=""tmax'")

)

(LOCATION=""/test3")=(
(USERNAME="'sys"")
(PASSWORD=""tibero")

CtS2 mod.thr 6| & 2| LI S0 o e ZHefet dFO|Ct

s Ay

LOCATION URL 42| &Tf & Z0|C,
USERNAME H&E DB AFEA AF Sl Ol F0|CH
PASSWORD g5 DB AFEA AE 2 HIZH S O[T

'http://12.34.56.78/tbpsm/test/hello?title=abc&text=def 2t 20| & £ otCt D U S M, 'hitp://12.34.56.78/tbpsm
JEe R Htf BEE F 1, mod.tbr IHAHOA LYX|5H= LOCATIONS o™ HEE 'USERNAME'
'PASSWORD'Z A& 22 Z 19I5t

IO G MM o] 7ol H& HEE AEE 42 thdsn.tbr IHY = DSN & & FEE 3ol oF 5Lt
[04] 5.3] tbdsn.tbr +=F Of|A|

test=(
(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)

)
)
test2=(
(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)
)
)
test3=(
(INSTANCE=(HOST=localhost)
(PORT=8629)
(DB_NAME=tibero)
)
)

M5Z mod_tbPSM2| A& 55






= UM = Tibero2| A Bt 24 SEHYAO Do A 2F et

6.1. 7L

Tibero Z4x| Bt 2 AASA 2 EIU2ZM =& E= D40 22 dMA EXst= WA E Eeiste
Ol AF2ECH NUMBER, VARCHAR 9 ZH2 7| Z EtQ S 2 AR50 22 A EfY S Hojg 4 QU2
M, o[ Hof o A Bt 52 23 BT Bt g2 st=H 0|8 + AU

TetHOlEs dda m 2 B2 AR EtlE SAStAL oS AA Bt atitE M Ee ¢ UAx
S HoOlZ2E 4dg #7t Ut o|2{ g Eo[ == Z4H| Elo|E0| 2t St

6.2. 2 4

Tiberoe 24X & 2
S| UL

Ol ZEEZ 20, PSM Al B

A RO Y22 B O] S ?lsH SQL =™

6.2.1. ZHX| E}]

A Bt 2 OlolEf EtCl &t ZF0|7| =0l CIOIE B S A = U= HFEE2 Z 00 A EtY

HFA AHEO| 7ttt HIO| 22 ddste 2% ZH Bt S HAlst=O AFZ5tH L PSME E 2|5t

42 H4o Bt g BASH=E oMz A 4= QULCH Bt S F2l5tY| /oM CREATE TYPE & 1
2|10 EfRlol M AETF EX & A CREATE TYPE BODY &8 AHE STt

CtE2 172 Bt S g2l st= o o| .

[0l 6.1] 24w EF

CREATE TYPE customer_type AS OBJECT (
custno NUMBER,
name  VARCHAR2(40),
phone VARCHAR2(20),
MEMBER FUNCTION tostring RETURN VARCHAR);

/

CREATE TYPE BODY customer_type AS
MEMBER FUNCTION tostring RETURN VARCHAR IS

BEGIN
RETURN custno || ":" || name || ":° || phone;
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END;
END;

Ax Bt S Fd5te R4 HHE2l 27K 2 gt

Et oY

=N ?12| ool M custno, name, phoneoi aff ZH=ICH A K| C|O|E&{ E XM &st7| A8t &5
Ol C}.

HAE | 2| ol of| M tostring®| st =Tt o 2 EFRL Z4ofl CHal Folf &l AAES =5t 2
off A7 stCt,

CREATE TYPE =2 £d0f thaf A f =71= 2 = &lXAICH CREATE TABLE Z0AM EtY S AtESE
o

k=3
=
0= 59 4ol thet Mef 2213 BAE 4 ULt

A2 A ErY 2k £= S| A
et

A Ol A=

1 gHot, stLte) 7# A EH S %8H SO E & U= AA = dA S0{7t= Lol of
[=13

=

2t o 7H7F &
Ag 4 oAt
CIE2HOIES 48e o ZH Bt A Bt 22 X|F5t1, 0|2 St HI O] S0l X ZHA| (A EHY
@) N &st= o & ot
[ofl 6.2] Z4Al EIQ 2%
CREATE TABLE customer (

cust_obj customer_type,

status VARCHAR(1));
INSERT INTO customer VALUES (customer_type(l, "James®, "111-222-3333%), "V");
2| ool A customer E| O] £0f 0| &0| 'James'?! customer_type 4| EFRIS| ZHX| 7} StLb X &= ALCH
customer_type(...) A2 L ZE HdX2t FE2= A2 =2 diF AA EfS 24H & StLt BtE I 0|8
& 4 e B4 3 stLtolct,

= x (o)
6.2.3. HIO|S Hdoll Z4x| EIR] AlS

HOIS0M 24 & XN &5t EEi= HOolsS dd2 W 28=5H, U5 F 7K Z Lis 4 UL

o UUHE|O| =2 ZE HEY

2 39| CREATE TABLE =#{0i|AM Z2E2 EtY S X Yst= F=0 A4 EtlS BAIsHH HO|=2 &
H JH 2 HA 7t S C olefet AN E Z2E AA 2t efrt.
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o Z4A| H|IO|E HEH
SHLEO| ZHA| Bt A STHE MY = A= HOIEE BHE £+ = =0, o|2{eHHO| &S ZA E| 0|
=0[2t oot o] mf M= A E A

Ct=22 A HO|=2 44 dt= CREATE TABLE =2| Oi| & 0| Ct.

[0l 6.3] Z4A| Elj0| = 44H

CREATE TABLE customer_type_tab of customer_type;

EE-IO| OHEFE-”O|;O| 9—|E‘:{OEAHA‘| |:|- j_-l

Ax Hol2S ddotH AA Bt £40f sl Sot= &
FRAZOIAM 371l ZE E 7HXl = HIO|2 2 23| =

2?2l of|of A customer_type_tab E|[O] £ 2 AEX
[0l 6.4] Z4A| Ell0|= =3] (1)

SQL> desc customer_type_tab;

COLUMN_NAME TYPE CONSTRAINT
CUSTNO NUMBER

NAME VARCHAR(40)

PHONE VARCHAR(20)

Ax HOolE22 A E 7(1’&3}1 UASEZ, dA X E HOISHM AU E == UAA ==, o] W ALS
= VA

,_
C
m
~—~
Ei
rﬂ
é
Inl

[0fl 6.5] Z4A| ElO|E =2 (2)

INSERT INTO customer_type_tab VALUES(customer_type(l, "James®, "111-222-3333%));
INSERT INTO customer_type_tab VALUES(2, "Bob®, "444-555-6666");

DECLARE
cl customer_type;

BEGIN
SELECT VALUE(x) into cl FROM customer_type_tab x where custno = 1;
dbms_output.put_line(cl.tostring());

END;

/

el oM 2= AXME, 24X HO| 20 InsertE s H= A EHAM(RINM= CIEE YEXE A
S otLEks 2 AIEHE Insert’t 7t55tal, 24249 £ gts LU0l XN Hst= HEH Z = InsertZt 7ts
[SIX=2Ne]} /\jl. OI|_’_|.

o= =2 T
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6.2.4. ZEIM AlS

#2 Et2 HOo[E & ZOtM st g2 2 BHS0f X2|stal 4 & W AEst= 0| Z=4M Efgloltt
Tibero Of Af Z =4 EtRl 2 A EfQIat OtEIEA 2 AAS A A Y Foloh= EFROIH, 7HH HfE 52 &
HHOI=2 F 7t FH 2 M SECh 2N B SA ASATHMER A4 Efgls 49 o 5492

EfAoZM HAIE & UCH A e W E2 “M7& Z=H Bt o AL S F 15T
Lol ol = & B0l = EtRl = otLt Felst ol e EfQl 595 JHA = A A Etel S §2l5t= CREATE
TYPE =82 0 & 2 =L

CREATE TYPE customer_ntab_type AS TABLE OF customer_type;

/

CREATE TYPE int_group_type AS OBJECT (
group_no NUMBER,

members customer_ntab_type);
/

6.3. i LML

= 20| M= Tibero 4x & st 3 7t 240 s M HF et

6.3.1. SQL LHOIA{2] ZHRX| Al

= 20 M= SsQL LM AEE= A2l +d 240 tishA & BT

N
=
10

X AAZENULLY 42 22 4 @l 24 =2 NULL ZHA 2t sto
| 0 SRS

|
Z40| NULLQ! 24| 2t= CtE A O|CHZF, O

2
54 CHE, ol

A2, S 549 32 NULLS 71 £ /O 0] £4342 T AN 22 848 S8 NULLO| Ot
gto= WZE 4 QUCh J2LENULL 24891 32 27O $4ZH2 HiTE e E7h5 510, 27 o o 4
S &5 AT BIHSHIC

Ct22 28 2AH E 71X = B0l 22 A ZEHO0| NULL Z4& 2 NULL &8 8t 7HXl= NULLO| OfLl 24

M £ Insertst= Of| | O| C}.
[0l 6.6] NULL ZHHMIQF ZHFI2] NULL A

CREATE TYPE customer_type2 AS OBJECT (

custno NUMBER,

name  VARCHAR2(40),

phone VARCHAR2(20),

MEMBER FUNCTION tostring RETURN VARCHAR DETERMINISTIC);
/
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CREATE TYPE BODY customer_type2 AS
MEMBER FUNCTION tostring RETURN VARCHAR DETERMINISTIC 1S
BEGIN
RETURN custno || ":" || name || ":° || phone;
END;
END;
/

CREATE TABLE customer2 (
cust_obj customer_type2,
status VARCHAR(1));

INSERT INTO customer2 VALUES (Null, *1%);
INSERT INTO customer2 VALUES (customer_type2 (NULL, NULL, NULL), *V©);

|

4

AR EO] =2 & A

NULL 24419 7} GICk £51 D34 c1ol 32 NULL B34 79 2401
ILHE SO{9Ix & L

2|
ZEH0[ OfLIH M2 CHE Z=H0[C,

OII

LeHEO| =0 M 221S AL o U= AXEH AA EIYS AASSHEO| S0 = Mef =225 A +
UCE CHEEAeF =42 A EF ol et A E2|ofAM W ofefoff EXst= £d0 oMt Jojg
ALt oofef o 92 A Bt S5 + Q22 R, o3 et £ 2 Y Bt E 7HXIA =t

CtE2 A HOlEE dd€ W HA Etel £9 stlhE A Ho[E2] 7|2 7[2 X[ Fst= o Ot

[0l 6.7] Z4X| Eflo|= Mol A E0IES 7I=Z 7I=E X

CREATE TABLE customer_type_tab2 of customer_type2 (
custno PRIMARY KEY);

Elo|=0| 4 ZE S 7t2 ol = ol S A2 £d0 M =ds FJolg + A=, ol tl= =() &7
OI|:|..

[0l 6.8] 4N B2 Mi2f =4 4F

CREATE TABLE customer3 (
cust_obj customer_type2,
status VARCHAR(1),
CONSTRAINT cust_check cons
CHECK (cust_obj.custno IS NOT NULL));
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QA HEO| B 4 Uk ENS MO RAUS YOIT 4 Uk B TUM SYSICh AH Erelol E
B S0 A W ool EXSHE S4TS QA YO XY 4 UK M B FL () E
EEER LR

[0fl 6.9] Z4A| ZEd2| QUHA MY

CREATE INDEX cust_idx_1 ON customer3 (cust_obj.custno);

B4 J|8HQIH A S MY SHE Z P 840l Bhek ERIO| A BRI Z P M0 BB EI X pHECh B
27| BIO| 20| T3l B4 7|8 QI AS HOIBIBIA 7|8 A EFRUC B4 HH HASE SESHE ZS
CHE T 260| BIO|2 WA C+S H() EIEOZ HOlE 4 YUCt

[0fl 6.10] Z4x| Eflo| =0l &t 7] 21~ MY

CREATE INDEX cust_idx_2 ON customer_type tab2 x (x.tostring());

6.3.1.4. &M 0|S2| CHAH 57|

HO|S2 ZEHO| 2| EtQQI AL 0| Y o 54 g+E Selectst= 2 &() B7|H S AHE ST} SELECT
SO () BE7IHS AI2E M & JtX| ol e M2 A ZE sl &) Z7|/HS ArEE I &4 g
@]

Ol E& = &() B7IH 2t ol &7|5ll F0{0F St

J

[0fl 6.11] Eflo|=2] Z&i0] 24| EfR2! A Select

SELECT cust_obj.phone FROM customer3; -- 7% of
SELECT x.cust _obj.phone FROM customer3 x; -- <HIE &%

6.3.1.5. VALUE(x) FE8i4]

VALUE(x) £ 42 SQLOIAM 24X Ho|=2| Hol2 E&E S QUXAZ 2Hof x| Hofl sl Fot= & AH S
ubslsts B AlO|CH,
[0dl 6.12] VALUE(x) ZE81A]
INSERT INTO customer_type_tab2 values (1, "David®, "555-666-7777%);
DECLARE
cl customer_type2;
BEGIN
SELECT VALUE(X) into cl FROM customer_type_tab2 x where custno = 1;
dbms_output.put_line(cl.tostring());
END;
/
?lo ol ME A H OS2 £dats 235t= 20| OfL 1 A 2 MH MA=ES 2&5t= 9 &0
= VALUE(x) E& 40| ER235ICH VALUE(x) A2 ChS 1} 20| UPDATE =€ +d5te 42 AL X}
|

g2l ddRofeholl 4F)7t d-det A= AF EHOolE2
Ct.
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[0l 6.13] VALUE(x) ESIAIE AE St update

CREATE OR REPLACE TYPE customer_type3 AS OBJECT (
custno NUMBER,
name VARCHAR2(40),
phone VARCHAR2(20),
CONSTRUCTOR FUNCTION customer_type3 RETURN SELF AS RESULT);

CREATE OR REPLACE TYPE BODY customer_type3 AS
CONSTRUCTOR FUNCTION customer_type3 RETURN SELF AS RESULT IS

BEGIN
custno := -1;
name = "Untitled";
phone := "N/A";
RETURN;
END;
END;
/

CREATE TABLE customer_type_tab3 OF customer_type3;

INSERT INTO customer_type_tab3 values (1, "David®, "555-666-7777%);

UPDATE customer_type_tab3 x SET VALUE(x) = customer_type3()
WHERE custno = 1;

6.3.2. Z4H| EIg] HA=

AR Bt o HAE= PSM 2 52 ZSANE & A2H ol F 240 thslf e HA4ts A ST

o HH M=

SH NS 2B ANE SHM HY B HA S MYSD 42 0f 0|8 4 UCk ALBXHE Of
25t MR HAES O SHM ME2 HHEB LS 45 YD, U2 YYXE HOI5HK YUS P
Ol CIZE MR HAE SHS Sa) XS 44 E 271 AUk
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6.3.2.

CtE2 A2 #MH HAES &5k OO

SELECT x.cust_obj.tostring() FROM customer X;

g & 5= ZAH AT FO{E A ol gtof TE A F% s O HH HAES Soff ol et
ALS FOIFC CREATE TYPE & LHOIA BH MAEE
MEMBER PROCEDURE®} 20| 0 MEMBERS B Al St OI%*HI oz M HAEE et 7E*Ol
AA BN CHEO| () B7|HE M85 258 + AU

[0l 6.14] B HIAS 55 (1)

dbms_output.put_line(my_obj_var.obj_memfuncli());

o 2= A2l A 2 7HE £ U= AA B A0|0, H CtS0l= O A2 244 EF O A
oot U= HH HAES| O|FS BAISHEH SQLOM B HAES S&ES = HAZ0 AUl Z of
HHASIL Gl R0 Chaat 20| & 2358 0 F0{0f St
[0l 6.15] B HIAE S& (2)
SELECT x.cust_obj.tostring() FROM customer2 Xx;

HIH] HAZ=Q} SELF D78
M A0 = & HAY Df7HH 2 M o & sHLte] D7fH 7L & MEE = A2 2 735 =0, 0
of 7 4~ S SELF1 StCt O SELF Oi7HEH 40l = B M A= S = &< 0f FAISH O &f 21 A 2| €40 Oi 7

"o gt 2 MEo| ot

HH M A=EE ol o X HM 0j7fH 2 O] SELF 0H7/iH 5 2EF BAZ 4 A2Lt, HAISHK] ot
T 3Nt ALz ZtFoiH Y o2 = 2 stA| = EFRl Sl BODYO| M CH&f A2 £ 4t2 Al
I SELF E—J HO)BIIHES 0| 8ol &4 22 BAE £ AL, SELFS H S Yekoll = A7t 7t55t

[0l 6.16] SELF D7t 4= AdA

CREATE OR REPLACE TYPE rectangle_type AS OBJECT (
X NUMBER,
y NUMBER,
MEMBER FUNCTION around RETURN NUMBER,
MEMBER FUNCTION area(SELF IN OUT NOCOPY rectangle type) RETURN NUMBER);

CREATE OR REPLACE TYPE BODY rectangle type AS
MEMBER FUNCTION around RETURN NUMBER IS
BEGIN

RETURN 2 * (X + y);
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END;
MEMBER FUNCTION area RETURN NUMBER 1S
BEGIN
RETURN SELF.x * SELF.y;
END;
END;
/

X HolS0l MEE A
[=13
=

25104 Ctg1H 20| 5 &
[0l 6.17] HIH HIAE S&

CREATE TABLE rect_tab of rectangle_type;

INSERT INTO rect_tab VALUES(2, 4);

INSERT INTO rect_tab VALUES(rectangle_ type(8, 3));

SELECT x.around(), x-area() FROM rect_tab Xx;

SELECT VALUE(X).around(), VALUE(x).area() FROM rect_tab X;

HH HASQF 24K Hw
WA E HWStAL E= FHote ™ LT 5 A 9| 7|gto| == A EFRJO| ZHotof 5tH, Fall &l HEH Q|
HH HAEE SoiA Hl I HAtO| 2 EICEH OHY 0|2 S HIH M A STt EXSHA| bS 2B o2 7t 2y
SHCH(EH S5 Hl i (equal) L H| S-S H| W (inequal)oll il M= S48t F2 2 Sall 51 = Ch.

HWE s ots HH MASEE F 7X(map M 4 E/order M AE) YEH 2 EX{st=0, SHLS| 24 A EFY
of sl M O] = & otLtts gale & UL

e map HI&E

StLtol L& EHRl gt S Bhetshs MAE0|CH O] g2 7IE 22 AA E vl ustHY, E-st=o 0|8
= QUCH Z4x #SE A0 Cisi SQLOIA ORDER BYE FAtsHH, XHSX 22 0| map M A7 2 244
ol ZZE T map M A=7F FOE0] AS W CHE2 SQLOIAM ZHE c1at ZE c27t ol g 21A| Ef

2

t
? SQL 2 AH|

ol caf =
AY Z2 Chg 3 20| S EICE
SELECT 1 FROM t1 x WHERE x.cl > x.c2;

SELECT 1 FROM t1 x WHERE x.cl.map() > x.c2.map(Q);

ro

Cf

ajo

H| 1 3 4AF

—

mm

2loh ol 'E 24 & EL Ol map Ml &~=5 F2|st= 0f|0| .
[0l 6.18] Z4A| EFRI0ll map M= Fo|

CREATE OR REPLACE TYPE rectangle_type AS OBJECT (
X NUMBER,
y NUMBER,
MAP MEMBER FUNCTION area RETURN NUMBER) ;
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CREATE OR REPLACE TYPE BODY rectangle_type AS

MAP MEMBER FUNCTION area RETURN NUMBER 1S
BEGIN
RETURN SELF.x * SELF.y;

END;
END;
/

e order A=

Hluwe F 74l 4| E o 71 tH o~ = BFOLA H| W M E HiEtst= M AE0|CH O
E Sl ¥EEEZ, SELFet H| e LIHA| A TtE FItOj7fH~2 MES
HW AAMXE S6F A2 HUWAHAM=E AFsEH 2 E SEK| L, ORDER BYX| A

0, & TAE a4 Bhetsto{ oF ot O] gf

[0l 6.19] order H &=

CREATE OR REPLACE TYPE address_type AS OBJECT (
name VARCHAR(20),
addr VARCHAR(50),
city VARCHAR(20),
state VARCHAR(2),
zip VARCHAR(5),

ORDER MEMBER FUNCTION cmp(v address_type) RETURN NUMBER);

CREATE OR REPLACE TYPE BODY address_type AS
ORDER MEMBER FUNCTION cmp(v address_type) RETURN NUMBER 1S
BEGIN
IF SELF.zip < v.zip THEN RETURN -1;
ELSIF SELF.zip > v.zip THEN RETURN 1;
ELSIF state < v.state THEN RETURN -1;

ELSIF state > v.state THEN RETURN 1;
ELSIF city < v.city THEN RETURN -1;
ELSIF city > v.city THEN RETURN 1;
ELSIF addr < v.addr THEN RETURN -1j;
ELSIF addr > v.addr THEN RETURN 1;
ELSE RETURN O;
END IF;
END;
END;

/

AN HM 2 x| = SELF
™ =IC} order M A==

SEEA E=

242} SELF 247 7} H|
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Ot map | &~ == order M A~== ZX5HA| =0 5 HI 1 (equal) £= H[S S H| 1 (inequal) & &t
S+ ZR 0/ H = A EtQol Za 2t E2lofA T otefoll EXHote S4(F, UE EY £4)
ZbZboll Ciofl H{WE s™lst, O ZI5S AND HAHISS H Y If OR P2 |2 A &2
Ho2 213 E0] 4 ™ ECH =, 2+ 2| 9| address_type0l A order M| A =7t H Q| & X| QUCHD 34
£ [ CtS9l SQLO| ™ &M 0] SQLS &M 2 Ct32t 20| - = Ct.

[0l 6.20] HI&= H|
SELECT 1 FROM t1 x WHERE x.cl = x.c2;

SELECT 1 FROM t1 x

WHERE x.cl.name = x.c2_.name AND
X.cl.addr = x.c2.addr AND
X.cl.city = x.c2.city AND
X.cl.state = x.c2.state AND
X.cl.zip = x.c2.zip;

MASE SH A ool £HE S
O EZE 38 A

St7| RISt M= M A= 0] & 2ol

o
1

[0l 6.21] X HIL=

my_obj_ type.my_static_method1();

YEX A= oo 22 o S EtRl o A & ghetst= ef0lCt O| A2 bl2| &0 U= HE
E 4Rt AERIL FOlots MEA Fo| SGXAtE s 4 ULt

o C|ZE WYXl

CIZE MR MRt o742 3D A Erelol &4 2t

— =] o
Xto|ct. O & E0 22| address_typeOf Ci &t C| ZE MHEXE
[0l 6.22] CIZE A}
address_type(''Bob™, "123 Oak Street", "Los Angeles™, "CA"™, "90143")
o AIEXL Fo| WAl HAE

AER ZOf HGAHAE = AFEAZ oS Bt o 4R d-d = ?Aal 24A Bt ol A F2lst= H
[

AT B40|CH AFR A o MM XIS HO|E 1 ofE N/ A S M K= AR AR EH HE
2 QUTH THY MM R LHOIA SH SA0f Cfsf OFFEl ZHE X 5HA| SQUCHH, Sl S £499] Zh2 NULL
of gk,

Hed Al Etgle| Al 67



At X Ho| MMX HAES Hol= Ch39 of|2F Z0] CONSTRUCTOR FUNCTION2 2 A| &5H0H
RETURN SELF AS RESULTZ ZHtCt M- Xte| 0| &2 A EFR 2| o] 1t & X[l OF BFCY,

[0l 6.23] ALZA} 2| WYX HI=

CREATE OR REPLACE TYPE rectangle_type AS OBJECT (
X NUMBER,
y NUMBER,
CONSTRUCTOR FUNCTION rectangle_type (
SELF IN OUT NOCOPY rectangle_type, n NUMBER)
RETURN SELF AS RESULT);

CREATE OR REPLACE TYPE BODY rectangle_ type AS
CONSTRUCTOR FUNCTION rectangle_type(
SELF IN OUT NOCOPY rectangle_type, n NUMBER)
RETURN SELF AS RESULT 1S

BEGIN

SELF.X = n;

y = n;

RETURN;

END;

END;
/
AEXR FO HEA HAZS A HM A7 H = B H A= ORI 2 SELF & BAI" + U2
M HASHA| Lot HAISH A2 ZHEEICH M A =9 BODY &0 A& 0| SELF Z{x| #H49| gt
ZAFotn, g4t ZEE 220 = ©Y RETURN Z(RETURN 2 F 0 & 47} ghatgt g10] 2| ghe)

(=] o
S22 HAES TEStH{OFRE Stoh AMEAL o I XIH ddst= HA 2 gf2 O SELF A4 A H 42

6.4. 2472 Szt

2 MO M = Tibero 24 S AX SXT} BB P JHK| 4SS Y BICH,

6.4.1. 4| X{Zt

dE9 HEeE FYEH, 449 £4 A ARt E » U7 W20 (H, =8 H2E
) I

AA ZHEO] =0 M EE W= o AA| 7t otLtel g2 =2 MMM N EE A &

& o4 | X5
= WS ER £d352 24 422 oMM M= Ch BHAl Zalf, A4 7t M FE0f U= 0|22 5tte
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M NUMBER, VARCHAR2%2} &2 LH & EtQl Z & 2f 74 Y

Zeo| 24| X0 st ZEHo| 2 4
E o sile Z4x S & FstA EC

= = =
g ZHSE FdE o2 Tl ZE

oo |o

AY 8 Tibero= LHFH 22 0|2 Lf
Y E ZEES 54T ZEH FH = '&%1 #WE é%% otbt O F7hsHA ==, o Z& (NULL
= HHE Tdsts A E S(HAM £d gt £8F ool AA Bt A ItHE +
UL S 2) F7FNULLO| 1L =7+ NULLO| Ot X|of CH 8t H = S EMI 1=
)0l NULL O 0l CH&F == NULL XA XH Z R0l SO{7HA| @41, L
ZH S A8l 0]l Y2 E M Yetrt

TR LB SR B &
HA (LS Etof theh A

2y J\8kste A EFRIS TABHE 2420 40 Cha A Z4A| B0 22
B2 WA5HH HE O 0|82 £49) 0|5 TIBITICE 7|8k HA| EISl ST 540 A B £4Y
H2 A0IM IS 2 (S, YUHEIOI S0 ALS AP A EIRIOl ZR S FANS o} 20)) &7 2
EELITEEEEE S

ZIA| B0 S0l M VALUE(x) B A S ALESI0 A HO|S2 AA o §2E E? 0l A= A 25
A Tree T ool U= AAH FE LI ZE SHRE ALESIH A 52 ddste, AN H2 2 7HE &2
ALl XS 22| D WS B £d atES 20t 2 S AA Bt L Z2E YIXE = oA A4 H|O

=9 4 & dJett

ojmf ol ZE -G Xt7t ALE Xt 2fslf 7t R E B (71 EH 2 Bt A4
ot st dgxh)et stEete ™ s A/ARM oot CEE dIX=ZE AR & 4 -detrt.

6.4.1.1. ZHH| E{jO|= 1} ZHX| AIHX}(Object Identifier; OID)

A AEXE ol ol A HO|S0 MYE= AME 7L MES o UCEH A AEX= AA B O]
£ ddsts 42 ASYHEE L 7|127| 7|8 S StUHE WEfE 71 UL

= XEsHK 2™ Asd-dd A AERILAA HOol22 A48 ZEH(OID 2E)22AM &E0|

o — -
EICH 21 A B O] S0 A & StLt Insertr miOtCt, 24 2HA 7K D2fsfM MHH 2 2 7 AU S 16Bytes
0] &g O| A0l OID HEH2 g2 ZM XMEO| #lCt. 0| A2 CREATE TABLES +d & I OID &
O DEFAULT 40| SYS_GUID() L & &t = A E A3t S ek S&H3 otrt.

o 7|27 71HtH

A HoOl=S 2= M 7|27 & XNYSICHH ol S 244 BO] S A AHEXZEM AHEE £t UL
CREATE TABLE £0f OBJECT IDENTIFIER IS PRIMARY KEY &S F7I5tHA MM35t= 24| E| O
ESANSYEEE OIDZES UHEX 211 7| 2719 28 AN AEX g2 AP STt 7| 27| 7|8t
| MEX= i S HOIES 7| 27| &8 7IW 2 5t ez A2 of D A B O| = Lo

S

Al
Al
et 2t 7|=712] Z20|7t 16Bytes 2Lt 22 A2 O| A2 St Eefs 2| ghot

o2
I
_>‘|_|

2
H
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6.4.1.2. 711 H{Y (VARRAY)S| X &

VARRAYZI H|O|29 ZECZE NFE = AKX EE st ZE 2 2 N FECLH VARRAY Erel
Ch Zole 24 EFRlS| Z/Cf ZI0|E VARRAY EFQIo AL @4 W42 Fot Zhof| 2k7to] 21 3
748t gto|ct,

w2l
Cc2 =
_—= T

3l = VARRAY E ICH Z 0|7t VARCHAR22| =|Cf ZO|E @& 4% 0| VARRAY ZE =
JtXl= HIolE2 I 2] VARRAY @2 A& 4+ U MOAHERZ Z0| 4Y
O ECt stX|2t AH gt M = LOB MOAHES EXf RF2t= &A 10| 2+l gt H 2 VAR
CHAR29| x|t ZOo|®Ct &g A= U2 HO|S0 NEE L, IEX IS 4$= LOB MIOHEO
M EE

el atel 7t
g of

Stz
0

H n
i
_Ol
rro
—
@]

—
=] o
Mge o7 2
PA

o MY 2HZE

>

dI At et B M AEQ ORI 2 @H 2 (M AE O] 50| X2/ H o Efiat A, =
MZFTHE MAE)e o+ AL O| A2 S 24X Et e A E Sd5tr| /et I X7 SAo o 7Y

EM g 4 ACt= 2ln(o|Ct.

o WHXI2| AIE

WX Ao YToz UG A S &I AASE £ Us R0|E2tH WYX ALZ0| 7Hs SOt
SQLOIM MEXE S E5t7| fIchM = MRt QIAIL Qe &4 H#E5 S5 201 F0{0f st MY
AE Folg = SELFE AIE £ Q2L 5&5¢ = SELFO| of Fot= Oj7iH+E A £ 8l
Ct. CREATE TABLE = ALTER TABLES| DEFAULT & T12|11 CHECK X 2F ZZ0| = AFZ X H 9

MHYRTL S 4 Yon CIBE YK 8 4 UL
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7.1,

2 0| A= Tibero® Z2 M EFel T AL Ol Thal A A BICY,

UM B2 22 B0 PSS RO F| I3 FOIE & Uk ABX Y| B B ZROICH
Chg ol S bR HEH & SHLEE R Bct
o JHH HIYS =M 7} QU 22 EO 2459 BEO|Ch

o SH HIOIE2 A+ Mol A= =M7F Yl XX 42 22 Bt 2452 250|0,

=t

=
A S HO[=2 PSM LHO| M BH ALE O] 7HSSHE

7.1.1. M EIQ| MM

CREATE TYPE 22 Ar8df Z3M EtQl S 4 trt,

7tA U2 Bt 2 M5t /A = CH2 2 20l AS VARRAYE T A| 8L VARRAY CHE0| 2= &=
otofl of 7hH HiEO| Eg 4+ Ues 84 Aol 2Cigi2 LHSICHL OF FHo| 2= 24 EICR2= WY
EtQl £= AFEX O Eto 0| € BAE 4 ATt

[0l 7.1] Z2M ElR] N

CREATE TYPE str_varr_type AS VARRAY(10000) OF VARCHAR(100);

/

Zel M ElY M2 A EtY MM npRVHX 2 AR ZEd S X E6| /s 32t gYsts Aol of
LI ZalMo| Rotoks 7|&e 0|0t LOB EFRl 12| 1 XMLType S0i| CHet 74 HiSE 2 A5k 4 9l
Ct Z2Md Bt 2 Hol=2 ZE EtY, AA Etlel &4 EtR, PSM L{OI M2l 4 S nf7fH 4 12| 10

dretgrol Bt e 24 AAEE 4 UCH AA El0[ =2 Bt 2 2= AE0| 27+ SIT

M78 Z28M Ele| A8 71



[0l 7.2] ZHM (TN Zh) Y

str_varr_type("ABC", "DEFG", "HH")
str_varr_type()

3 0N OfH 24 ZHE FA U2 M HAMS MHT 1 0|24 S ¥l WRAMo|2t D it ¥
120 0] Z0i5Hs RADHGIS ¥ NULLE Of|Ch

240 EfRI0] A EFRJO[Ll Of x|

QUi ORI CHE HM Bt & AHZO| THSBICH CHE HM(HY

= =
EgAss A=, 2= 0| A2 thaat 20[ Z

By
O

o

\N|

>
0X
>
o)

0.

[0l 7.3] CIS M EIY

CREATE OR REPLACE TYPE str_varr_coll_type AS VARRAY(1000) OF str_varr_type;
/

CREATE TABLE nested_coll_tbl (id number, coll_val str_varr_coll_type);
INSERT INTO nested_coll_tbl VALUES (1,
str_varr_coll_type(str_varr_type("AB", "CD"), str_varr_type()));

INSERT INTO nested_coll_tbl VALUES (2,
str_varr_coll_type(str_varr_type(), str_varr_type("EF", "GH")));

7.2. AFE oA

= 2oM= ZH Bt S AL8ote 20 ME ALEHE

mjo
i
02
o
o

7.2.1. H2|oIM Al

m T

=
IS E05]| X|H SELECT R Z|o| M= &

= "1
X| QCh 2L TABLE() ES A S AFS6l A ZHE! 2
4 Ol ALESH0 HAMO| 2t A5 A2 2 HHE |0

g +7t QUL TABLE() B
= 4

=l T =
UEE 5t=

Z3]

e

-

e

rz

7I-)Q
HA) =
2 A Ef

g 2ejojolez Mests 7|52 T 3
Hol g

=
Z
rlo

Eteiel

=144 EQ0] 7
ol S O} ZaM Efelolala ok SR SQL HI0IAME 7HH by
CHS ZeuM Elelo] TA0| JHs5tn S HI0|ED} 714 HIZS M0jA CHS HaM EllS 7o
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[0dl 7.4] F2l0llA{2] M EIR] AlS

CREATE TABLE coll_tbl (id number, coll_val str_varr_type);
INSERT INTO coll_tbl VALUES (1, str_varr_type("AB", "CD"));
INSERT INTO coll_tbl VALUES (2, str_varr_type("EF", "GH"));
INSERT INTO coll_tbl VALUES (3, str_varr_type()):

SQL> SELECT id, d.* FROM coll_tbl c, TABLE(c.coll_val) d;

ID COLUMN_VALUE

TABLE() E& A Q| QIXtZ S=5 = ZE 2 FROM oM Apaol 21Z0] A= Hoj =2 2 & 23
EtQlo] ZES HAIE 4 QUCHOIE 2l LEN 2 Z Q9 ZH0| Ef| 0| & A S AFETHCh. /oM 25 A
MY U ERY =2 280 o = HO|22 CcoL

=
oA P2 AR TABLE() EH A S Z Qls BHSO{ X
UMN_VALUEZ}1 3= 5tLtol ZERts 7

TABLE() S 40] CHai M = Ch3 2t 20| 2 F QI ALKl (+)& AISHH 2 F =0l
Ct.
[0fl 7.5] Z2IM E}2]o] 2|5 ZEOI Select

SQL> SELECT id, d.* FROM coll_tbl c, TABLE(c.coll val)(+) d;

ID COLUMN_VALUE

5 rows selected.

QF ZOIS 4K UUS AR0| =l HBAMO| 5 Z5H= ZR T} Select= K| LK O 2|2 T 4
d5ts 0= 2 2P0 s Fste 2R EHEE UAS 2 +7H AL

M7E Z8M EIo| AL 73



M 2|0 ARt StLS B M AE
OIRtE FOIA HAM LIS S B0{5IH 3|5

A 9|
2 e AZtat M2 2|05
[0fl 7.6] ME 2| Za}7} LMol AP

SQL> SELECT * FROM TABLE(SELECT coll_val FROM coll_tbl WHERE id = 1);

COLUMN_VALUE

2 rows selected.

Fe|o 2 2RO 4T 27 0| 4Y HRE

@ o &2l MEZ 20 WHERE HO| ZXH5HA| k0 ME
g ZYAZICH

Q| TABLE #H2|& H4 35| x| &1 2EFR 0] 2

2 S AASE 22 TS 2 H 2 A2 9 A S0 SoHU=E 2
A2l TABLE() &40 =0 L= 2HE Z2HE A t= AS
S TABLE() £ A0 BAISHY| ?IsiAM = EIOl2 2E0| 225t

[6ll 7.7] C}S ZM

SQL> SELECT id, z.* FROM nested_coll_tbl x, TABLE(x.coll val) vy,
TABLE(y .COLUMN_VALUE) z;

ID COLUMN_VALUE

ZE0| HAof CHet ZHE Y E 2 TABLE() EH 40|
O|S0IM AR & A= 4T HEAS HL0| FAE 5 UCL
HS IR K| Lo ZHF| dq

= HIO| =2 ZHA| B|0|E0| Z|H ZHA| &
SOl HIO|22 COLUMN_VALUE Z
i 9'

Blo|=2l 7|2t A4l Bt 4 O|F1 €2 0|52 ZEEE 71X,
[ofl 7.8] Z&M0] Z4A|ofl CHEt ZEM

CREATE TYPE customer_type2 AS OBJECT (
custno NUMBER,
name  VARCHAR2(40),
phone VARCHAR2(20),
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MEMBER FUNCTION tostring RETURN VARCHAR);
/

CREATE TYPE BODY customer_type2 AS
MEMBER FUNCTION tostring RETURN VARCHAR 1S
BEGIN
RETURN custno || ":° || name || ":° || phone;
END;
END;
/

CREATE OR REPLACE TYPE cust_coll_type AS VARRAY(400) OF customer_type2;
/

CREATE TABLE cust_coll_tab (
id NUMBER,
coll_val cust_coll_type);

INSERT INTO cust_coll_tab VALUES (1,
cust_coll_type(customer_type2(1l, "Bob®, "222-333-4444%),
customer_type2(2, “Alice®, "444-555-6666")));

SQL> SELECT id, d.*, VALUE(d).tostring() str FROM
cust_coll_tab c, TABLE(c.coll_val) d;

1D CUSTNO NAME PHONE STR
1 1 Bob 222-333-4444 1:Bob:222-333-4444
1 2 Alice 444-555-6666 2:Alice:444-555-6666

2 rows selected.

7.2.2. DMLOIM A=

A S HIOI =0 tisi M= DMLO| X[ A= X[ @20 7HeH Y H ol CHolj M= 7t H e
ALt Updatest= A2 A A& Ch FH 2| oM 7hE Bl S| R 2§ T&st= A2 X AE X &

M7E Z8M EI2| AL 75






Appendix A. tbJDBC 0| Xl

= YO0lM= thIDBCE 0|85t &yt 7|2 =209 A &4 FEF dFCf

A.l. JdbcTest.class
Ct2 2 thJDBCE 0| 25t0 JdbcTest 2ajA WS ZHAdst T2 2 AA FEO|LCH

import java.sql.CallableStatement;
import java.sqgl.Connection;

import java.sql._DriverManager;
import java.sql.PreparedStatement;
import java.sqgl_ResultSet;

import java.sql.SQLException;
import java.sqgl.Statement;

import java.sql.Types;

public class JdbcTest
{

Connection conn;

public static void main(String[] args) throws Exception

{
JdbcTest test = new JdbcTest();

test.connect();
test.executeStatement();
test.executePreparedStatement();
test.executeCal lableStatement();
test.disconnect();

private void connect () throws ClassNotFoundException

{

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

try {
conn = DriverManager.getConnection(

"jdbc:tibero:thin:@localhost:8629:tibero', "tibero™, "tmax');
} catch (SQLException e) {
System.out.printIn(*’connection failure!™);
System.exit(-1);
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}

System.out.printIn(*’*Connection success!™);

private void executeSt at ement () throws SQLException

{

String dropTable “drop table emp™;

String createTable “create table emp (id number, *+

String InsertTable = "insert into emp values(1000, “Park®

Statement stmt = conn.createStatement();

try {
stmt.executeUpdate(dropTable);

} catch(SQLException e) {
// if there is not the table

stmt.executeUpdate(createTable);
stmt.executeUpdate(InsertTable);

stmt.close();

private void execut ePreparedSt atement () throws SQLException

{

PreparedStatement pstmt = conn
-prepareStatement(*'select name from emp where id = ?');

pstmt.setString(l, *1000);

ResultSet rs = pstmt.executeQuery();

while (rs.next()) {
System.out.printin(rs.getString(1));

}
pstmt.close();

private void execut eCal | abl eSt at ement () throws SQLException

{
String callSQL = " CREATE PROCEDURE testProc "+

name varchar(20), salary number)®;

, 5000)";

" (ID_VAL IN NUMBER, SAL_VAL IN OUT NUMBER) as ™ +

" BEGIN"™ +

update emp™ +
" set salary = SAL_VAL"™ +
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b where id = ID _VAL;™ +

" select salary into SAL_VAL™ +
from emp™ +

where id = ID_VAIL;™" +

" END;™;

String dropProc = "DROP PROCEDURE testProc';

Statement stmt = conn.createStatement();

try {
stmt.executeUpdate(dropProc) ;

} catch(SQLException e) {
// if there is not the procedure

stmt.executeUpdate(cal ISQL);

CallableStatement cstmt = conn.prepareCall(*"{call testProc(?, ?)}'");
cstmt._setlnt(1l, 1000);

cstmt._setlnt(2, 7000);

cstmt.registerOutParameter(2, Types.INTEGER);

cstmt.executeUpdate();

int salary = cstmt.getlnt(2);
System.out.printin(salary);

stmt.close();
cstmt._close();

private void di sconnect () throws SQLException

{
it (conn !'= null)
conn.close();
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Appendix B. Tibero2}l Tuxedo ¢1Z Ol Af|

= 0| = Tibero2t Tuxedo s OlA ZE2 O] MA| AL ZEQF2H

R
|>
|U
it}
m
i
nx
08
ro
a

B.1. tb_tux.env

CtE2 Al&E

rlo
|>
ol

HeH e 2d ool

# for tibero

export TB_HOME=/path/to/tibero

export TB_SID=tibero

export PATH=$TB HOME/bin:$TB_HOME/client/bin:$TB_HOME/scripts:$PATH
export LD _LIBRARY_PATH=$TB_HOME/client/lib:$TB_HOME/lib:$LD_ LIBRARY_PATH
export LIBPATH=$TB_HOME/client/lib:$TB _HOME/lib:$LI1BPATH

# for tuxedo

export TUXDIR=/path/to/tuxedo

export JAVA HOME=$TUXDIR/jre

export JVMLIBS=$JAVA HOME/lib/amd64/server:$JAVA HOME/jre/bin
export PATH=$TUXDIR/bin:$JAVA HOME/bin:$PATH

export COBCPY=:$TUXDIR/cobinclude; export COBCPY

export COBOPT="-C ANS85 -C ALIGN=8 -C NOIBMCOMP -C TRUNC=ANSI -C OSEXT=cbl"
export SHLIB_PATH=$TUXDIR/1ib:$JVMLIBS:$SHLIB_PATH

export LIBPATH=$TUXDIR/1ib:$JVMLIBS:$LIBPATH

export LD_LIBRARY_PATH=$TUXDIR/1ib:$JVMLIBS:$LD_LIBRARY_PATH
export WEBJAVADIR=$TUXDIR/udataobj/webgui/java

export TUXCONFIG=/path/to/tuxedo/tuxconf

export FLDTBLDIR32=/path/to/tuxedo

export FIELDTBLS32=tmax32.fld

export TLOGDEVICE=/path/to/tuxedo/TLOG

export ULOGPFX=/path/to/tuxedo/ULOG

B.2. tb_tux.conf.m

CHE 2 Tuxedo EHA A ™ mp o|Cf,

*RESOURCES

1PCKEY 68300
DOMAINID tbrdomain
MASTER tbhrtest

Appendix B. Tibero®} Tuxedo 9= Ol 81



MAXACCESSERS 10

MAXSERVERS 5
MAXSERVICES 20
MODEL SHM
LDBAL N
*MACHINES

DEFAULT:

TUXDIR=""/datal/apmgam/oracle/tuxedo/tuxedol0gR3"
APPDIR=""/datal/apmgam/tibero_tuxedo_test™
TUXCONFIG="/datal/apmgam/tibero_tuxedo_test/tuxconf
TLOGDEVICE="/datal/apmgam/tibero_tuxedo_test/TLOG"

tmaxi4 LMID=tbrtest
*GROUPS
TBXA LMID=tbrtest GRPNO=1

TMSNAME=tms_tibero
OPENINFO=""TIBERO_XA:TIBERO_XA:user=sys,pwd=tibero,
sestm=60,db=tibero"

*SERVERS
DEFAULT:

CLOPT="-A -r"
trans_fml32 SRVGRP=TBXA SRVID=1
*SERVICES

SELECT_FML32
INSERT_FML32

B.3. tmax32.fld

CtS2 2= HIO|E Th&oltt.

#name number type flag comment
OUTPUT 302 string 0 -
EMPNO 901 long 0 -
ENAME 902 string 0 -
JOB 903 string 0 -
MGR 904 long 0 -
SAL 905 float 0 -
COMM 906 float 0 -
DEPTNO 907 long 0 -
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B.4. trans_fml32.tbc
Ct22 AMH Z 23 thESQL/C Lt 0| Ct.

#include <stdio.h>
#include <atmi.h>
#include <userlog.h>
#include <Uunix.h>
#include <fml32.h>
#include "fml32_.fld.h"
#include <tx.h>
#include "sqglca.h"

EXEC SQL include SQLCA.H;

EXEC SQL begin declare section;
int h_empno;
char h_ename[10];
char h_job[10];

EXEC SQL end declare section;

void INSERT_FML32(rgst)
TPSVCINFO *rgst;
{
FBFR32 *sndbuf;
char msgbuf[256];
FLDLEN32 flen;
XID *xid;
TXINFO info;
char xidstring[1000];
char str[100];

int i;
sndbuf = (FBFR32 *)rgst->data;

tx_info(&info);
xid = &(info.xid);

memset( xidstring, 0x00, 1000);

for( i = 0 ; i < xid->gtrid_length+xid->bqual_length ; i++ )

{

sprintf(xidstring+strlen(xidstring), "%0x\0",xid->data[i]);
}
Fprint32(sndbuf);
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memset( &h_empno, 0x00, sizeof ( h_empno ) );
memset( h_ename, 0x00, sizeof ( h_ename ) );
memset( h_job, 0x00, sizeof ( h_job ) );

Fget32(sndbuf, EMPNO, 0, (char *)&h_empno, &flen);
Fget32(sndbuf, ENAME, O, (char *)h_ename, &flen);
Fget32(sndbuf, JOB, 0, (char *)h_job, &flen);

printf(*'SVR: EMPNO %d ENAME %s JOB %s\n'*, h_empno, h_ename, h_job);
printf("SVR: INSERT_FML32 XID:%d-%d. %0x.-%s - %s\n\n",
xid->gtrid_length, xid->bqual_length,
xid->formatlD, xidstring, h_ename);

EXEC SQL INSERT
INTO emp( empno, ename, job )
VALUES ( :h_empno, :h_ename, :h_job );

iT ( sqlca.sqlcode 1= 0 ){
sprintf(msgbuf, "insert fail: sglcode = %d(%s)\n",
sqlca.sqlcode, sglca.sqlerrm.sqglerrmc);
Fchg32(sndbuf, OUTPUT, O, msgbuf, 0);
tpreturn(TPFAIL, -1, (char *)sndbuf, 0, 0);

strcpy(msgbuf, *“insert success!" );
Fchg32(sndbuf, OUTPUT, O, msgbuf, 0);
tpreturn(TPSUCCESS, 0, rgst->data, strlen(rgst->data), 0);

void SELECT_FML32(rgst)

TPSVCINFO *rgst;

{
FBFR32 *sndbuf;
char msgbuf[256];
FLDLEN32 flen;

sndbuf = (FBFR32 *)rgst->data;
Fprint32(sndbuf);
Fget32(sndbuf, EMPNO, 0, (char *)&h_empno, &flen);

EXEC SQL SELECT NVL(ename,™ "), NVL{Job,™ ™)
INTO :-h_ename, :h_job

FROM emp

WHERE empno = :zh_empno;

iT ( sqlca.sqlcode 1= 0 ){
sprintf(msgbuf, "select failed sqlcode = %d(%s)\n",
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sqlca.sqlcode, sqglca.sqlerrm.sqglerrmc);
Fchg32(sndbuf, OUTPUT, O, msgbuf, 0);
tpreturn(TPFAIL, -1, (char *)sndbuf, 0, 0);

printfC#### %d \n'*, h_empno);

Fchg32(sndbuf, ENAME, 0, (char *)h_ename, 0);
Fchg32(sndbuf, JOB, 0, (char *)h_job, 0);
Fchg32(sndbuf, EMPNO, O, (char *)&h_empno, 0);

strcpy(msgbuf, *select success!" );
Fchg32(sndbuf, OUTPUT, O, msgbuf, 0);

Fprint32(sndbuf);
tpreturn(TPSUCCESS, 0, (char *)sndbuf, sizeof(sndbuf), 0);

B.5. builds.sh
CHSS M =233 Y= A3 Eo|T},

####H transaction server precompile ####
PRECOMP=$TB_HOME/client/bin/tbpc
PRECOMPFLAGS=""UNSAFE_NULL=YES""

LIB=$TB_HOME/client/lib

INC=$TB_HOME/client/include

CFLAGS="-I1tbcli -lItbxa -Im -Irt -Ipthread -Itbertl -g "
CC=gcc

rm -F trans_fml32.c

$PRECOMP INCLUDE=$TUXDIR/include UNSAFE_NULL=YES INCLUDE=$INC
$PRECOMPFLAGS ONAME=trans_fml32.c trans_fml32.tbc

#H##H transaction server build ####
buildserver -o trans_fml32 -v -f trans_fml32.c -s INSERT_FML32,SELECT_FML32 -r
TIBERO_XA

B.6. insert.c
CH2 2 INSERT 2210|H E = 2 3 mQlo|C},

#include <stdio.h>
#include <atmi.h>
#include <fml32_h>
#include <string.-h>
#include "fml32_fld.h"
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struct temp_str{
int empno;
char ename[11];
char job[10];
};
typedef struct temp_str *str;

main(argc, argv)
char *argv[];
{
FBFR32 *sendbuf;
FBFR32 *recvbuf;
long recvlen = 0;
int ret;
str tmpbuf;
char msgbuf[30];
FLDLEN32 flen;

tmpbuf = malloc(sizeof(struct temp_str));

ifT (epinit((TPINIT *) NULL) == -1) {
fprintf(stderr, "Tpinit failed\n™);
exit(l);

}

iT((sendbuf = (FBFR32 *) tpalloc("'FML32™, NULL, 0)) == NULL) {
fprintf(stderr,”Error allocating send buffer\n™);
tpterm();
exit(l);

if((recvbuf = (FBFR32 *) tpalloc(""'FML32™, NULL, 0)) == NULL) {
fprintf(stderr,”Error allocating receive buffer\n™);
tpfree((char *)sendbuf);
tpterm();
exit(l);

tmpbuf = malloc(sizeof(struct temp_str));

printf(*\n \n*);

printf( ] Employee Number : * ); scanf ( "%d', &tmpbuf->empno );
printf( | Employee Name : " ); scanf ( "%s™, tmpbuf->ename );
printf( | Employee Job > " ); scanft ( "%s™, tmpbuf->job );
printf( \n\n"") ;
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tpbegin(10, 0);

Fchg32(sendbuf,EMPNO, O, (char *)&tmpbuf->empno,0);
Fchg32(sendbuf,ENAME, O, (char *)tmpbuf->ename,0);
Fchg32(sendbuf,JOB,0, (char *)tmpbuf->job,0);

ret = tpcal l("INSERT_FML32", (char *)sendbuf, 0, (char **)&recvbuf,
&recvlen, (long)0);
if(ret == -1) {
fprintf(stderr, "tperrno = %d (%s) \n", tperrno, tpstrerror(tperrno));
tpfree((char *)sendbuf);
tpfree((char *)recvbuf);
tpterm();
exit(l);

flen = sizeof( msgbuf );
Fget32(recvbuf, OUTPUT, 0, (char *)msgbuf, &flen);
printf(C'%s\n*, msgbuf);

tpcommit(0);

free(tmpbuf);
tpfree((char *)sendbuf);
tpterm();

B.7. select.c
CHS2 SELECT 22I0|9E T2 I3 mjo|ct,

#include <stdio.h>
#include <atmi_h>
#include <fml32_h>
#include <string.h>
#include "fml32_fld.h"

main(argc, argv)

char *argv[];

{
FBFR32 *sendbuf;
FBFR32 *recvbuf;
long recvlen;
int ret;
int empno;
FLDLEN32 flen;
int h_empno;
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char h_ename[10];
char h_job[10];
char msgbuf[256];

ifT (epinit((TPINIT *) NULL) == -1) {
fprintf(stderr, "Tpinit failed\n™);
exit(l);

}

iT((sendbuf = (FBFR32 *) tpalloc("'FML32™, NULL, 0)) == NULL) {
fprintf(stderr,”Error allocating send buffer\n™);

tptermQ);
exit(l);
}
if((recvbuf = (FBFR32 *) tpalloc("'FML32™, NULL, 0)) == NULL) {
fprintf(stderr,”Error allocating receive buffer\n™);
tpfree((char *)sendbuf);
tpterm();
exit(l);
}
printf("\n \n™);
printf( ] Employee Number : * ); scanf ( "%d', &empno );
printf( \n\n"") ;

Fchg32(sendbuf,EMPNO, O, (char *)&empno,0);

ret = tpcal l(""SELECT_FML32", (char *)sendbuf, 0, (char **)&recvbuf,
&recvlen, (long)0);
if(ret == -1) {
fprintf(stderr, "tperrno = %d (%s)\n*, tperrno, tpstrerror(tperrno));
flen = sizeof( msgbuf );
Fget32(recvbuf, OUTPUT, 0, (char *)msgbuf, &flen);
printf(error msg: %s\n", msgbuf);
tpfree((char *)sendbuf);
tpfree((char *)recvbuf);
tpterm();
exit(l);

flen = sizeof(msgbuf);
Fget32(recvbuf, OUTPUT, 0, (char *)msgbuf, &flen);
printf(C'%s\n*, msgbuf);

flen = sizeof(&h_empno);
Fget32(recvbuf, EMPNO, O, (char *)&h_empno, &flen);
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printfFC'EMPNO; %d \n", h_empno);

flen = sizeof(h_ename);

Fget32(recvbuf, ENAME, 0, (char *)h_ename, &flen);
printfF(CENAME: %s \n", h_ename);

flen = sizeof(h_job);

Fget32(recvbuf, JOB, 0, (char *)h_job, &flen);
printf(*'JOB: %s \n", h_job);

tpfree((char *)recvbuf);
tpfree((char *)sendbuf);
tptermQ);

B.8. buildc.sh

Ch= CO|ME Z=23 &= A3EEO|C,,

ro
mju
£

buildclient -o insert -v -f insert.c
buildclient -o select -v -f select.c

B.9. create_table.sq|l
CI22 SELECT 22}0|ME =2 2] mjalo|C},

drop table emp;
CREATE TABLE emp (

empno NUMBER,
ename VARCHAR2(10),
job VARCHAR2(9),
mgr NUMBER(4),
hiredate DATE,

sal NUMBER(7,2),
comm NUMBER(7,2),
deptno NUMBER(2)

B.10. run.sh

CI2 2 Tuxedo A|AE! 7| S A3 8 E0|C}

#1/bin/sh
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tmshutdown -y
rm ULOG* > /dev/null 2>&1
rm xa* > /dev/null 2>&1

tmloadcf -y tb_tux.conf.m
rm /datal/apmgam/tibero_tuxedo_test/TLOG* > /dev/null 2>&1
rm /datal/apmgam/tibero_tuxedo_test/ULOG* > /dev/null 2>&1

tmadmin -c << EOF
crdl -z /datal/apmgam/tibero_tuxedo_test/TLOG -b 1000

q
EOF

tmboot -y
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