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LOG_DIR=/tmp/epa_log
LOG_LVL=2
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<extproc.c>

long find_max(long x, long y)
{

if (x >= y) return Xx;
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CREATE LIBRARY extproc
IS "/usr/mylib/libextproc.so";
/
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CREATE OR REPLACE {FUCTION | PROCEDURE | PACKAGE}

{IS | AS}

LANGUAGE C

LIBRARY | i brary_nane

[NAME c_string_literal _name]
[WITH CONTEXT]

[PARAMETERS (external_parameter[, external_parameter]...)];

e oY

library_name Library Object2| 0| §0|LC}.

c_string_literal_name X PSMt O S AFE X &4 O| Tt

WITH CONTEXT C External Procedure R 2 Z|E|E A5t UZE A O
AtE STt AbA| B L8 2 “M|[5Z C External Procedure & 2

E|”, “4.2. Callback Service"E &t 8tC},

PARAMETERS (external_parameter) |AtEX} &40 Li2t0[E{ S PSM II2t0|E{ 2 CHSAIZ Tf ALZ
tCt. external_parameterOi| Cf oF LY &2 “4.1. mp2td|Ef OHE”
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Ct=2 Library Object LI 2| £ & 4 (find_max)E PSMO|| Cf S5t= 0f| O| C}.

CREATE OR REPLACE FUNCTION ext_ find_max(numl BINARY_INTEGER, num2 BINARY_INTEGER)
RETURN BINARY_INTEGER
AS LANGUAGE C
LIBRARY extproc
NAME *find_max'*
PARAMETERS(numl int, num2 int);

=L AL =
3.2.4. Al EA} gt &H
ALE X} &= Tibero& Q| stLESl PSMO| CH SE| 22, PSMe| 2H 2 AFSE 4 QUL
CIS 2 PSMO| 2H S 0| 2510 C External ProcedureS & &l 5t= 0f 0| Cf.

SQL> CREATE TABLE TBL (COL1 NUMBER, COL2 NUMBER);
Table "TBL" created.

SQL> INSERT INTO TBL VALUES(1, 2);
1 row inserted.

SQL> INSERT INTO TBL VALUES(5, 3);

8 Tibero External Procedure @HLHA{



1 row inserted.

SQL> INSERT INTO TBL VALUES(7, 9);
1 row inserted.

SQL> select coll, col2, ext_find_max(coll, col2) as max from tbl;

coll col?2 max
1 2 2
5 3 5
7 9 9

3 rows selected.
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4.1.

MI4Z& C External Procedure A}E

C External ProcedureOfl A{ PSM utzZt0| B 2 C Lt2t0| B & O & st= 2 It Callback Service
2 S M Siot,

ut2j0]e] ofE

Library Object Li2| £ &+ E
MEEC stX| 2 2= PSM2 &2
TMEHZstD A8 I JCH E

Ol M AFESH= NULLS 7HE S 7

PSMOl| T SA|Z|H ALE X} & 42| It2t0|E Z PSM l_L|'E|'D|E‘|7|' ach=E
MEE Ot S0 R B AEX S 2 M5 4L 1
tc =224 2109 int, doubleXt Z2 EtQI Q| mtzt0|Ef 2 DBMS
P4 glE O = OFEH7EX[O| T

oft r0|'

Il

C External Proceduredi M= 0|2{st R 7 E X[R 57| 2|5 PARAMETERS & & X &Sttt &, AFE Xt
&t4 0| m2t0|E{ 2 PSM It2t0|E{ Zhe| m2tn|E 0§  (Parameter Mapping)S Sdlf of 2 & 4= Q/Ct
= HO0| M= PARAMETERS 23 It O| E AtS stz 2 S AP S

PARAMETERS =82 d&& + UA2H, 0| 2H S Sl AEA E+2 HEEY MetHt O 592§
olg &+ ULt

PARAMETERS &% 2 Ct=1 &L},
CREATE OR REPLACE {FUCTION | PROCEDURE | PACKAGE}

{1S | AS}

LANGUAGE C

LIBRARY |ibrary_nanme

[NAME c_string_literal _nanme]

[WITH CONTEXT]

[PARAMETERS (external_parameter|[, external_parameter]...)];

PARAMETERS =% 2 &49| mteto|H ZH2tE 2|0|5h= external_parameterE Lt

1R
_Otk
2
4
0x
o
Il

& 8t external_parameter= Ctg 2t 20| O HH o 2 HA|SH=LEO| et M F 427t Detrlct

{ CONTEXT
| {parameter_name | RETURN} [property] [BY REFERENCE] [external_datatype]
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o CONTEXT

XM &t LH 2 2 “XH|5% C External Procedure &

e PSM H2}o|E

PSM ItetR[E = AAS A 20| HEE

SOM 48 - AT PSM ItEHH =
(@}

ey A0S HIOH Bt 22 =AY
C=2 PSM LtEtA|E & Aot &Y

— parameter_name

parameter_name= AIEAL 242 ©

Lt

rlo

AHE X} B (get_sqrt) 2 M E

|'|.|
0

o=
738

=

AR I:I:IEAE-IDOq

SRR nk1=}

[y

2t FAof 2t BY REFERENCE, external_datatype & =
PSM2| O|O|E{ EtRlO| external_datatypeOf CH == C =&

HEE o MZE

FC}.

ru
ro

=< PSM LtetnlE 2 0| 58 A st= A =0|th

SM It2HA|E{ 9] O] & (num2)S M X sh= of| o] Tt

CREATE OR REPLACE FUNCTION ext_get_sqrt (numl BINARY_INTEGER,

RETURN BINARY_DOUBLE
AS LANGUAGE C
LIBRARY extproc

NAME '‘get_sqgrt'
PARAMETERS(num2 int);

— property

num2 BINARY_INTEGER)

property= AFE AL gt 2 Mg PSM It2t0|E 2] S4 5 A8s5t= A S0|th

cel 4o

m T
mjo

=

[S)
o
—

_\'T'_I

240/E{ 9 £4 8 X /BHCh

|E BRIl &2 PsSMe| 0| Efint ZE| =XxE el o ZO[Lt H0|E 2l NULL 518 ¢
HAS 4 QICH [M2tA] Ol &4

HAE S 20+517| 23l C External Proceduredi M= CH2 1t

=M ce| Hlo|E{ EIg! oY

INDICATOR short HOIE{ 2] NULL o 8 & E 2= X| Al Xt(Indicator)O| C}.
— NULL: -1
— NULLO| Ot H<2:0

LENGTH int =Xt HIo|E{e & A ZO|Z IN, INOUTO| M AtEStCY,

MAXLEN int =AtE OlO[E{ 29 =T Z0|=E OUT, INOUT, RETURNY|
A ALESHCE,

Col HIOlE Et 2 Of2fet fd = Tiet[E 2 M3 2o ASA S-S e Wl of g nietn|& 2

Ol OlE EfRI= 2|n|etrt.

— BY REFERENCE
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BY REFERENCE 22 AI2X} 8t4 2 2B S Motst o Zto 2 MeHst 241X OfL|H 1 Zto

==

EOIHZ MEE AKX K FE LEH = & S0[.

[E —

gl7| f =0fl char* &
| 20| HFE0{oF 5t=2

<module.c>

void swap(short *x, short *y)

{

short *z;

Z = X;

X =y;

y = z;
}
C &&= OHS9 PSM &40 AM2E 4 QUCH PSM &4 & MM 5= E20|A PARAMETERS &
19| BY REFERENCES YA|5tH thEPA ZZMAE ZQIEH HAMOZ ALEX} & 40f Ti2to|EE
Si=le
Ol € =™ Ct31 2ot

SQL> CREATE OR REPLACE PROCEDURE ext_swap (X PLS_INTEGER, y PLS_INTEGER)
1S

LANGUAGE C

LIBRARY libextproc

NAME "‘swap"

PARAMETERS(x BY REFERENCE, y BY REFERENCE);

external_datatype

4 5t

=
—
=

external_datatype= PSM2| H|O|E{ EI S
=e)

e

|—_|.|. |"lO

SEfS Col HIO|E Ef 22 Hetsty| lah AL
5t= & 20| Ct. external_datatypes 4 2f E &2 MOol= co O o|E EFRIo

Abgte-2l mietn|e 2 ™ EE T

o

Ol & S0 H&0| 7t58h Co HIO|H EI 2= MEst= 89 tbEPA ZEN L WHROIM ALSE 4
U Bt = Hetot 3 ALS AL gt 2| mietn|E 2 ™ Eetrt,

CH2 2 PSMI} C B4 7+o| #BHo| JHS 8 O O|Ef Efelo|Ct,

PSmel CIOIE| EFl  |col TOIE EFI(71i) |#12t0] 753t Col LioIE] Erel
BINARY_INTEGER INT [UNSIGNED] CHAR, SHORT, INT, LONG
PLS_INTEGER

FLOAT FLOAT FLOAT
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PsM2| Ojo[E] E}R  |C2| HIOJE| EI(7|2) | &to] 7k=8t Cc2| LIo|E EfY
REAL

BINARY_DOUBLE DOUBLE DOUBLE

CHAR STRING STRING, TBSTRING
VARCHAR

DOUBLE TBNUMBER TBNUMBER

DATE TBDATE TBDATE

TIMESTAMP TBDateTime TBDateTime

BLOB TBLOBLOCATOR TBLOBLOCATOR

CLOB

4.1.2. AHZ oA
CH2-2 PARAMETERS 28 ALS310] PSM &40l 0f2t0|E{ & 0f % 3t ofo|ct,

zyg

1.C

i
1
ro

= =

<find_max.c>

short find_max_short(short x, short y)

{
if x >=y)
return Xx;
else
return y;
bs

2. C gf+ 2| mt2tn|E{ & PARAMETERS 28 & AFE35H0 PSM & 4-0i| m2t0|E S Of

SQL> CREATE OR REPLACE FUNCTION ext_find_max_short

(x PLS_INTEGER, y PLS_INTEGER) . D ...
RETURN PLS_INTEGER IS
LANGUAGE C
LIBRARY libextproc
NAME **find_max_short" . O ..

PARAMETERS(x short, y short);

@ PSM &40l ext_find_max_shortS = &6trCt.
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@ thEPA Z2M A= MHZEE ME 8h2 pls_integer EFR| 2 short EFRI 2 2 H S50 A2 XL S 7
2tojE2{2| &40l find_max_shorte| II2tOIE{E EWCE 2|1 short EtRIQ| HEsH ZHS CHA|
PLS_INTEGER E}Q|© 2 55101 At 2 R ZHatc).

4.2. Callback Service

AHXH= thCLI S| QIE{HO|AS 0|8
of &35t A2, DML S8 $3#& 4

Ig g 4 UCk

SC|A O ZEOM S JNYE &~ QACH E£5HDBMS A H
FEXt &7 2o E8{2| & &0 C External Procedure 2

-
|'||'
>- I

C External Procedure= A|H2I MER2 HE S
Z£o| EaiM 2 0| 25t= Callback ServiceE

C External

o

2 ZOoM= tbCLIE 0| 83510 of E2|A 0| T2 0ol Jjekxol =g HHE AnE
t

ProcedureOf| A| A &35t= Callback ServiceE 4 H $+C}.

4.2.1.tbCLIE 0|25l Oj=2|H|0|M =2 J2Ho| =tM H}tH

YHH © 2 thCLIS 0| 25101 Of ZE|A 04 =2 122 ALY QsiM = CHS D 22 &M 2 485 of
FC},

00
on

rol

1. SQLANlocEnv &4 & 0| 8510 4

re

E (environment handle)S A4 StCt.
2. SQLAIIocConnect &+ & 0| &35t0 HZ 1 =(connection handle)S 44 StCt.
3. SQLConnect &+ & 0| &3t DBMS MH 0| & 5 Btrt.

4. SQLAIlocStmt &+ £ 0| 83510 2% #

FLI|I'I

(statement handle)S 244 StCt,
5. 4H0|M 2F L2 2 S0 S Y S dHEH F SQLExecute &+ S A B

=M 1,2, 3H Y2 Mz=
4,58 HH S HHESIHM AFS AL C’JOf A2 £= DML 58 T et

Rl
0o
A
- N
ik}
O>
|'°|'
[l

iU
=t
2

i)

|

AHM 8t L 2 2 "Tibero tbCLI QL M"E &1 5HCY

4.2.2. A= 4ty

“4.2.1. tbCLIE O| &t O E2|A O =22l &y Syt Zh= dfAl
H

|0

=
ZH5HH, C External ProcedureE S& € Il MHRIO AfE2 MMES ST A
HotA ECH ol AFS X S 7 2t0|E2 2[= 7| &0 C External Procedure S
HEo ENMMO Z FZASHA Z|0, 6t 7| E EMMMO HEE 2 4+ YA

>
00
Ral

F
X

7 2lo|=2i2 5
2o =22{2|5

WA 0= Cf

0p

=
=

.

Im 40 op
>

&
>

o on
4
¢

rn

o
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External Procedure0f| A{ = SQLGetExtProcConnect &4 £ 0| £5t0{ At X7} C External Procedure

C
ESETHEMMED Z2 EMMM L0 M thCLIE 0| 2T Y S SAO| +HE 4+ AA s =Lt

CHS 2 SQLGetExtProcConnect &4 5 AMESH 0 O| T},

SQLRETURN SQL_API
SQLGetExtProcConnect(ExtProcContext *epCtx, SQLHENV *henv, SQLHDBC *hdbc,
SQLSMALLINT *errHdIType, SQLHANDLE *errHdl);

*epCtx= ExtProcContext 7t =& 0l T8t ZQIE{0|M, henv, hdbc= Btetdts etd HE, HZ HES Lt

EtAHCEH 2|3 of] 1= EFR (errHdIType)} Of| 21 81 S(errHdl)2 ol 2 &0 T H| 5104 @2 &+ Z 0| .,

SQLGetExtProcConnect &4+5 0| 251H “4.2.1. thCLIZ 0| 25t Of 2| 7| 0| = 2 T2 o AhM dier”
OlM Aot &M S 1HFEH 3HIX| 2 IS oF Holl & 4 A1, O Fo IFE 2 7| E2 thCLIE 0| &

5 Zhi 1} £ 517 XIS 510 EICH,

AEXL 37 2folE2{E] &4 LS| DML, HE|l S2 S ALZAt S &7 20| E2E| 24+ &S EHA

M ol 2B EICE
g2 Jojolct,

SQLRETURN rc;

SQLHENV henv;
SQLHDBC hdbc;
SQLHSTMT hstmt;

SQLSMALLINT errHdIType;
SQLHANDLE errHdl;

char *sql = "insert into tbl values("Tibero®)";
SQLINTEGER cnt;

rc = SQLGetExtProcConnect(epc, &henv, &hdbc, &errHdIType, &errHdl);
if (rc '= 0) return rc;

rc = SQLAIllocHandle(SQL_HANDLE_STMT, hdbc, &hstmt);
if (rc '= 0) return rc;

rc = SQLExecDirect(hstmt, sql, SQL_NTS);

if (rc '1=0) {
SQLFreeHandle(SQL_HANDLE_STMT, hstmt);
return rc;

rc = SQLRowCount(hstmt, &cnt);

if (rc '1=0) {
SQLFreeHandle(SQL_HANDLE_STMT, hstmt);
return rc;
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SQLFreeHandle(SQL_HANDLE_STMT, hstmt);

return rc;

s
o K
ooz X =2

m oox X

>

d0

olr
o0

40l M 2 =0| statement handle2| 22 AFEXA7F 21 SQLAllocHandle()& &dlf TH=0{0¢F
1 5F 220l A SQLFreeHandle()S dl OF BtCt. SHA| 2F SQLGetExtProcConnect()& &35 At
d &| = environment handleZ} connection handle2 SQLDisconnect()Lt SQLFreeHandle()2
Ct.

|0
HI K

ofr
-
=

4.2.3. AF= oAl
CH=E 2 Callback ServiceE 0| 85104 Of Z2|AH 0| T2 1S & B 0f 0| .,

int connect(ExtProcContext *epc)

{
SQLRETURN rc;
SQLHENV henv;
SQLHDBC hdbc;
SQLHSTMT hstmt;

SQLSMALLINT errHdIType;
SQLHANDLE errHdl;

char *sql = "insert into psm_test _tab_002 values("TEST")";
SQLINTEGER cnt;

rc = SQLGetExtProcConnect(epc, &henv, &hdbc, &errHdIType, &errHdl);
if (rc '= 0) return rc;

rc = SQLAIlocHandle(SQL_HANDLE_STMT, hdbc, &hstmt);
if (rc '= 0) return rc;

rc = SQLExecDirect(hstmt, sql, SQL_NTS);

if (rc '1=0) {
SQLFreeHandle(SQL_HANDLE_STMT, hstmt);
return rc;

rc = SQLRowCount(hstmt, &cnt);

if (rc '1=0) {
SQLFreeHandle(SQL_HANDLE_STMT, hstmt);
return rc;
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SQLFreeHandle(SQL_HANDLE_STMT, hstmt);
if (cnt '= 1) return 1;

return O;
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HMI5Zt C External Procedure SE!2|E|

= JoM= AHEXA S Btol22{2| &4 & Adst= U /8¢ C External Procedure w2 2[E| S 23
5

5.1. 7L

C External Proceduredi| M = AF2XL7L 257 2t0| 22| 842 FE5t= O £20| 5= E 71X APIS
M &35t QUCE O]2{ 8t APIE C External Procedure fREIZ|E|2t 11 SHCt.

C External Procedure R 2 2|E|0| Z& &= &t

rr

ChZ ot 2ot
e SQLExtProcAllocMemory
e SQLExtProcRaiseError

e SQLExtProcRaiseErrorWithMsg

2|3 M= TiberoOl| A M 25t=

7 ExtProcContext 7+ =& £ 20tO} 5tH, AHE X7t
2o E A Mot PSMOE SEE O

SEgt XMe|7t 2Rt

5.2. C External Procedure SEIZ|E| A[

C External Procedure S E 2/E| & AFE5I2{ ™ thEPA ZEM A0 O] REZ|IE|E AtESHIC= LHIEE2 ™
Alstld, ArEXt 7 2to|E2{ 2| ot o] S &etstq &35l oF StCt,

thEPA ZZ M 20| o|2fet §EE ©ESH| AsiM= ST AAEXL 3+ 20| E2{E] &4+8 PSM2Z 5
SAZ I WITH CONTEXT 2% & BAI5H0F 5tH, ALEAL S& 2H0| 22| g4 A HaY mEt0|E =
T X ExtProcContext *= 8l OF $FCt. ExtProcContext= extproc.h Lt 0| H2| k|0 Y2, thEPA =
ZM 20| M sl F C External Procedure #EE|E| L{S| &t+E ME|oH F= AHE 2 ALEBHCE

5.2.1. AIZA} S+ 20| 2e{2| et+= Fde I 72| At

Tiberoc= AFEAL 7 2i0| 22| &4E A& If C External Procedure #E2|E| &
CHH| 510{ $TB_HOME/client/include T2 E{ 2|0 {+= extproc.h It = A ZBtCt. BHY
37 2to|E2{ 2| &7} C External Procedure 2 2|E| LI Q| &+ & AtE & 0| FO|2tH gt
= = etol OF St
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#include "extproc.h"

char * get_encrypted_string(ExtProcContext *epc, char *str)

{

5.2.2. AlZXl 357 2lo|22{2| e+E PSM2E S5¢&t I 72| Alsh

£ QUCt 0| A 0| HHZ C External
A MMHE pSME &

“3.2.3. AF2 X} 814 2 PSMO|| T§ 272 2 [WITH CONTEXT] 242
Procedure R EZ|E|E AIE5tD U S22 DBMSO|| & F= 20|11, 0]
= 2 M EE thEPA T Z M A0 A ®E5HC}

o i
oL
mzl-

N
Ho
=2

T2 thEPA Z2AAE Sl Y 2lo| 2228 RE50 ALBAL 42 TEt0lE(S Y o A MK oia)
0|E{ 2 ExtProcContexte| EQIE S M E5iCt,

CREATE OR REPLACE FUNCTION ext_get_enc_char (chr CHAR(10))
RETURN CHAR
AS LANGUAGE C
LIBRARY extproc
NAME "‘get_encrypted_string"
WITH CONTEXT
PARAMETERS(CONTEXT, chr string);

ot

29 0| 5 E PARAMETERS =¥ 2 QA& A YtEA & HA LZtA|Ef = CONTEXTZ afl OF STt

zo|

WITH CONTEXT 288t HA|5t1 PARAMETERS 2HE M5l 2L A H® Dieto|g =
CONTEXTZF & 11, & Haj mi2to| e £ & off & PSM Ti2to|E 7t M= Ch= Fof| 9|6l OF $tCt.

5.3. C External Procedure RE!2|E]|

= HO| M = C External Procedure T2 2|E|0| A X Sdt= &+ & HHSHC

5.3.1. SQLExtProcAllocMemory g
ANEXI7F EA B B8 2lol22lg gaoM SHoR nza| BHo| Rt ALt Qloh YN o
malloc, calloc S| &4 5 Al&35t0f HEIY Al M 22| S ST We 4 UL}, Theko| S Bhet gt 52
2 ABE HP SYE M 22l S sixsts AR Ol off st BRIt W BC
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ol2fst 2RI HH5HT| 2

| /5t C External Procedure & 2|E|0{| A{ = SQLExtProcAl IocMemory [
N Setch o] &8 AIESHH AFEAVIH EE & SH 22 2388 + UM, 28 22 S L2 ol
Mg Z2ertolct 2 HZ2el= oY &7t A E 0| R0 A5 22 off A =Tt

SQLExtProcAllocMemory 2| MF LHE2 Ct2 2t 2Lt

—
DH—'
® T4

SQLPOINTER SQLExtProcAllocMemory(ExtProcContext *, size_t size);

o I}2}0|E
uj2o]Ef MY
ExtProcContext * ExtProcContext 7+ =& Q| EQIE{0|LC}.
size SEErE M 22le 37|0|Ct,
o Hhek gt
4307 oYy
q43 SH O 2 SHTHHEEO A& FAE HHEISICE,
Al T} NULLS gratstot
o O A

#include <string.h>
#include "extproc.h"
#include "sqglcli.h"

char * my_concat(ExtProcContext *epc, char *strl, char *str2)

{
char *ret_str;
uint size;
size = strlen(strl) + strlen(str2) + 1;
ret_str = (char *) SQLExtProcAllocMemory(epc, size);
strcpy(ret_str, strl);
strcat(ret_str, str2);
return ret_str;
3
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5.3.2. SQLExtProcRaiseError &
ABRH B BHO|HE 2| B4 S £#os S0| 0f2{ 7t LS LE 02 S LA A0 St A 1 v
242 0123101 PSM L0 Af O 2] ST S THE 4 UCt T, ALRXII Asts 2Ag 1H 5
M ALK 27 Bto| 28] B4 0t OfL| 2t 1 849} Of 25| = PSMO| AFBE| = 2 E 20| 0f
S2l 20| WRstths Yol Aot

C External Procedure S & 2|E|0 M= AFE XL &
M AZstHE S lZ2e &= U= &+ E A SSiCt o] 48

Lol M DIVIDE BY ZERO, NUMBER EXCEEDS PRECISION 9
st47}1 HF 2 SQLExtProcRaiseErrorO|LCt. Of

_I_OIII Ol-l_ =T

=

St
=T

£0 HJIO

2tol=g{2| &40 M 2% DBMS 0|8 &
0| 85tH AIEX S5 20|22 2|

o2 2 Al 4~ QULCH O]
4= Callback ServiceOl| A & A2

LAl 94

N

oo
4 oor Ko

2 do

SQLExtProcRaiseError &2 N & L{E = Ct= £t
o 7

void SQLExtProcRaiseError(ExtProcContext *, int errcode);
e II2}O|E

mi2fo|Ef 4y

ExtProcContext *

ExtProcContext 7+ =& Q| EQIE{0|LC},

errcode oz E

o2 0 o B XbAf B LI 8 2 "Tibero 02 & Z

LHAZ o 2=2 HZ 0|,

QHYA"S

o Of X|

/* ExtProcContext *epc */
SQLExtProcRaiseError(epc, 5070);

5.3.3. SQLExtProcRaiseErrorWithMsg

SQLExtProcRaiseError &2t 20| 0| HE YA 7| =

Alg 4 UL

SQLExtProcRaiseErrorWithMsg &2 A £

g2 a2
o =H

void SQLExtProcRaiseErrorWithMsg(ExtProcContext *,

e ItZ}t0O|E]

mN
a

int errcode, char *errmsg);
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uj2o]Ef oy
ExtProcContext * ExtProcContext 7t =& 2| EQIE{0| L},
errcode ALEXEZE E 2l Bt o 21 2 =(20000 ~ 20999)0| Ct,
*errmsg AFS X7 E QS of| 2] M| A K| O] Cf.
o O A

/* ExtProcContext *epc */
SQLExtProcRaiseErrorWithMsg(epc, 20100, "User exit procedure');
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6.1.

2 0| M= Java External Procedurel| S8 1} S 12 4

Xl6&F Java External Procedure

ro
0

EX|
-1 o

Java External Procedure= CtS 1} 242 §&0| UL},

2219 Java 2 £S5 T EEL o+ UL

Javall M s8I o2 S &S &+ U= S A E &g st= 4 % Java External ProcedureE 0| 8510 S &
g 4 QUL

Tibero MH 2t CHE M 22| RO +HEIC

A2 XE7F &4 st 22 20| 5+ AL} Java EEl2)= Tibero AH2| = 2N A (O] 5F M Z 2 A A)7t
OtHl JEPA(Java External Procedure Agent) ZZ M A0 Olaf X2 Z =&}

JEPA ZEM A9 HEE| SHOAM AFR X} Java 2| ATt s E| 22
MH Z2M AN = S FX| =L

T SO o2 ot 2 SstH et E

Hets F0ig 4+ UL
AFZ2 X} Java e A= MHO| SLIS] M2 SEE 22, DDL 2 s AesS M-S 4 Ut
ESHPSM B4t O 5|22 Md Hotr MA™ S 4 Qlrt

Java External Procedure= S Xl EZHZ M 0| ZE sHEIC},

Tibero MHO|M 22t0|HEC R H S £+ 5t= S0 Java External Procedure?| A3 0| 2 & =™ JEPA
ZZMAE10 2FE MeEldl & m7kX| o 7| e

Java External Procedure= S X EZHA M0 ZEiz|of A, A3
Bl L= EWAIZ & QLY

N

atoff wep A EME S 7

JDBC APIS AESIH EAf EHZE0| SQL =& = +d & + AL

olg4et 7|58 £ 357| QI = Tiberod| A A Z5+= Internal JDBC DriverS 0| 23} OF BT} XtA
St 22 “8.2. Internal JDBC Driver'S &1 8tC}
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=XI x
6.2. S& &
Java External ProcedureZ SE 38t At
HAE2 AH ZZAN AT} OLH JEPA T EM AT BEESHCE,

JEPA Z2M A= 4 E =713 Letn|Eof et Tibero MH 7L 7| SE Of XtS
MNAZEE ALS XL Java E2AE §§5P7I et o] JHA] E(EH L
e S)E d=r} O OS2 JEPA ZE2M A= AM2Xt Java 22HAE SX oz 2
ALEXZL A St oietnle §EE Sof &4 5 A A ZICH Dok BhEE gro| L £ metn
JEPA ZENMAE MH ZEMAZE 1 4f

Olg{gt 2= 1Y 2 TiberoWM AHS 22 XE|E 22, ALS A= 7

OfEz|AolM Z2 IS 2y E 2 QUL

-

C}S 2 Java External Procedurel| S+ 118 2 LIEIL] = & 0|Ct,

[3&! 6.1] Java External Procedure?| St 318

Engine
Client JEPA
application PSM —_ (agent) = =
Application Server External Process Java Class
[C18 6.1]18 7| &2 & Java External Procedure?} & &fst= M5 28 2 Chs 2 2Lt

. IOJE{HI Ol & M7} 7| SE I JEPA ZE2NM AT M-S EICH

=

2. AtEXHE RHMO| AF ZHY ek AL X} Java 2 A(Java &4 class)E O O E{ H| O] 20 Java 24

= =50},

3. PSM EZE2 S M5t 2HO| M S =T Java 2| QF A& SHCY.

4, 3HO| Al &St PSM Z2 030 A RFO| LSt AR JEPA ZEM AL HAZ S W=C O C
= g s /st 2 (2L 0|, & 0l F, W2tiHy 2 )8 ™MEstl, Me| Z2uE J|CHEl

aHS OB H| O] & M2 ZIHCE

6. HIO|E{H| O] A MH= JEPA ZEMAZREE U2 AIIE 2M510] AP KO A A LT

7. MM0| SEEM JEPA ZE2N AR HZO| # LS M40 HZEE|

O| 2 &M CIA| JEPA ZZ2 M Aot AZAEI L

8. JEPA T2 M| AL OO|E{H| 0] A MH I} E2E 1) A}EC 2 ZE2EC}

AtJava 2 2= +A0| L= =20 SH2=2 ZEE L 0
C

AH=Z

I,PSMEZ2¥
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2 Z0j| A = Java External ProcedureS A 5t

rir
{1l
Ral
]
N
i
ro

N
nx
ox
X
Z
%

dd HAZ Lo AF oo

71. 7|2 @4 MH

& 0| M= Java External ProcedureE M- 517(0] A 7|2 242 d™ ot= UH S A HSH,

7.1.1. =7|2} ui2}0|E
JEPA TRAAC| M BABI0) ALK MY B 4 QU £7|5 TEt0lE = TS} 2L,
<$TB_SID.tip>

_PSM_BOOT_JEPA=Y
JAVA_CLASS_PATH=/home/tibero/tibero6/instance/tibero/java

=7\t mi=olE o3

_PSM_BOOT_JEPA |JEPA Z2AHAQ| 7|5 o{ 82 MAFIC}

- Y: JEPA ZE2MAE 7S5 fsi M= BHEA O =7|=t mieta|E o Y&
gl o gt

— N: HlO|E{H|O| A MH &= 7| S0 = X|2H JEPA Z2M A= 7| S5 K| =L

LS -

JAVA_CLASS_PATH |AME X7t Java A & dd e mf Aoty 22 ALSEICH

0| 5t=0| MM &0 YX| &M, DB_CREATE_FILE_DEST =7|3} Tt2to|E{of
2| Javall 2o & otlo| MM EICEH

r
oM
Hu
lo
_ol
10
a
_|

7.1.2. JEPA 1N H

$TB_HOME/client/config C| 21 E{ 2|0f 2| X| St thdsn.tor IOl JEPA Z2AM A9 M HEE MY

= O

rok

FC},
CtE2 thdsn.tor THUOf @ F = §% 22| of| 0|t

<tbdsn.tbr>

epa=(
(EXTPROC=(LANG=JAVA)
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(LISTENER=(HOST=localhost)
(PORT=9390)

)

Tibero MHE F & HEE 0| 2510 JEPA ZZM A0 At}

7.1.3. JEPA A4 AMA

$TB_HOME/client/epaljava/config C| 2 E{ 2| 0f| 9| X| et epa.cfg LY S ALE XS] A|AHE] 2HF 0] X
St A A F 0| & &M Java External Procedure S ‘44 7

0z
Ml

L& epa.cfg It = & & 6t 0f O Cf.
<epa.cfg>

# listener port
LISTENER_PORT=9390

# initial thread pool size
INIT_POOL_SIZE=10

# max thread pool size
MAX_POOL_SI1ZE=1000

# gateway encoding "ASCII', "EUC-KR'", "MSWIN949*, "UTF-8", "UTF-16", *"SHIFT-JIS"

ENCOD ING=MSWIN949

#STATIC_LOADING_CLASSES=ex.StaticClassl, ex.st.Class2

=7|%} ml2io|E oY

LISTENER_PORT thdsn.tbr IO M st T E HSQF SUHA ME St
INIT_POOL_SIZE JEPA ZE2MNATL 7SS I SO 2 MM st= Al =9 7 40| C},
MAX_POOL_SIZE JEPA Z2MATHEYS = U= Zf A8 =2 7 40|t

ENCODING JEPA Z2M A0M ALEE Q12 E YA 0T} EF O H| 0| & M 2t S 7|

SHE RISHAM HHEA M2 22 2T H S Aol OF St

STATIC_LOADING_ INIS A2 5}H= library@t 20| Dynamic Class Loading 3t7|0f & &t5tX| ¢f
CLASSES 2 22 20|22 & A8 Z 0| E 5 mt2tnlE 0|t

=]

tbdsn.thr I} 1} epa.cfg Tt Ol A= £E Ho= FHEA] LX|of| OF BFCY.

28 Tibero External Procedure QHLHA{



7.2. Java External P

Java External ProcedureS A4
1. Java 4|2 MM

2. M

7.2.1. Java ZHA|| MM

dsto| /M= thst

rocedure M4

22 MF EXE

Java External ProcedureE 4st7| aliM= HA JavalllM SEHCE SEE = U= EEIQ ALSXt
Java 22| A S DBMSO| SE35l0f St} =, AF2 X} Java 22 A S 5HLEQ| Cf|O|E{H| 0| A ZH K| 2 S 25t
P olct o] IFH 2 E5 PSM A SHLERE AFZ X} Java S A S CHEAZ|H 7| &9 PSME 2 &5t
A} £ 2 OIE I 0| A2 AFZE X} Java EElAE AHEE 4= UL,

Ct=2 Java 24 A E MM ot= ofo|Ct.

SQL> CREATE OR REPLACE AND RESOLVE JAVA SOURCE NAMED "'JavaExtproc' AS

public class SimpleMath {

public static int findMax(int X

if (X >= y) return Xx;
else return y;

-

Java Source "JavaExtproc® created.

SQL>

2t Z£2DDL =g 2 otH, HO|EH| 0] A0 =
FLILS BE0E 0|85t =

M E 2™ USER_OBJECTS

L=

ro

LS BF 0 E 0| E5tH d-J &l Java Z4x &

SQL> LS

9‘7
<
)
m
x
=
©
=
@]
(¢}
IH
rr

A 3|s5t=

int y) {

JavaExtproc

1 row selected.
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SQL>

Fol

Java External Procedure0i A Java & & = &< mf Yl 44 Xi(nullary constructor)& = &73t7| I
Ol MG XHE Y25t L CHE 44 K (constructor) E AHE & E 2 BHEA| BI M XH(nullary construc

o = O T

tor)S B Al5l # OF et

7.2.2. MMEl java 24| ot

DDL =& 22 Al Java A2 24 T E
cHOlEof 8= =20 A

=t
ddotd Sef L oY HEj 2 N Fetot

SQL> CREATE OR REPLACE AND RESOLVE JAVA SOURCE NAMED "JavaExtproc' AS
package com.tmax;
public class SimpleMath {
public static int findMax(int x, int y) {
if (x >=y) return x;

else return y;

}
}
? EES AHSH £ F5H 2 F JAVA_CLASS_PATH/com/tmax C| 2 E{2|0] SimpleMath.class It O]
MYEICH MYE SefA Y2 2 F Java Z It & 0| 8510 Aot st

2| & Java Aot = $TB_HOME/bin T E 20| = psmjavac 23 EHEE AtES = ULt

psmjavac 23 E EE ALESIH A HitY HZ O E &5t = H =2 Ch=t 20t

Jjavac -classpath ${classpath} ${src}

#s 4y

classpath JAVA CLASS_PATH 7|3t mp2to] E{of Y= ZAZ2Q}
$TB_HOME/client/lib/jar/tibero6-jdbc.jar A E27t 7| 2 2 2 E &EICt,

src ZAutd = < Java source code O| L},

H 5ol 9| 20| 22{2| 8 AL 5t0f Java Z4A B M4 8 A2 psmjavac AT E THAS £F L

Ol £ S0 JVMOI| M H| S St= htmiconverter.jarg AtE5tes Java A E Hd g dR0l= Lt €2 F
HO|E s+t
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javac -classpath ${classpath}:$JAVA HOME/lib ${src}

JEPAF 50| YMO 2 AlSiD| 7| I 20 Q5 2I0| 2222 AR S AA 2 & X5t= pPSM SAZ 55
5= 42 JEPAOIAM T 8T 2to| =22l = & &5t Ql0{of StCt JEPAS $TB_HOME/client/bin T2 E

2|0 = thjavaepa 23 E0| 95l A E| =0, CtS exec java HE =& 2| -classpath &40 = 2}0|
ge2|el Z2E FUhetot

exec java -verbose:gc -Xmsl128m -Xmx512m -Djavaepa=""$TB_HOME"
-Dlog4j -configuration=$log4jfile
-classpath $pool:$collections:$l1og4j:
$:$:$config $mainclass CONFIG=$configfile

oq

Java A& & MAst7] i = Tt €2 83

rlo
jo

ArE ol Of

rok

=

SQL> DROP JAVA SOURCE "JavaExtproc';
Java Source "JavaExtproc® dropped.

SQL>

A
7.2.3. PSM & MM
CREATE JAVA 2%2 A& 5l2{H CREATE PROCEDURE & $H0| & @ 5}C}.

Java Z4H| 8 CHS O 2 PSMZ H SAI7|= 298 74X 1 LiB pSM T2 40| QIE{H 0| A8 12
ArZ8 4 UCh

SQL> CREATE OR REPLACE FUNCTION find_max(x PLS_INTEGER, y PLS_INTEGER)
RETURN PLS_INTEGER IS
LANGUAGE JAVA NAME “SimpleMath.findMax(int, int) return iInt";
/

Function "FIND_MAX" created.

SQL>

PSM gt & ddst= =0 PSMLt Java AHO[OI| A HEHSEALE ALE S 4~ U= EIRI2 51 20

&
PSM2| Ej] Java®@l| E}g]
CHAR, LONG, VARCHAR2 — java.lang.String

— java.sql.Date

— java.sql.Time

— java.sql.Timestamp
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Psme| Ele]

Javal| E}gJ

— java.lang.Byte
— java.lang.Short
— java.lang.Integer
— java.lang.Long
— java.lang.Float

— java.lang.Double

java.math.BigDecimal
— byte

— short

—int

- long

— float

— double

DATE

— java.sql.Date
— java.sgl.Time
— java.sgl.Timestamp

— java.lang.String

NUMBER

— java.lang.Byte
— java.lang.Short
— java.lang.Integer
— java.lang.Long
— java.lang.Float
— java.lang.Double

— java.math.BigDecimal

byte

short

— int
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Psme| Ele]

Javal| E}g}

- long
— float

— double

RAW, LONG RAW

— byte[ ]

ROWID

— java.lang.String

SQL> select find_max(4,60) from dual;

FIND_MAX(4,60)

1 row selected.

SQL>
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UEHH © 2 Javas 0| Eot0] ZefA w2 Wdstd 7| d Y S HAH OHEEIHIOIM MEJE.:.”%7H
2reh 4= QUCH E 5 O O] E{H| O] A0 THe5] Java 2| =
O] CIUst 2F o o Z2|H oM T2 ]2 O

b
0z
gy
|0
HU
*
&
H1 T
10
Mo
H
o
o
:‘.==
N
0A
X

Hu
bal
S
p'ﬂ
A4

= &OolAl = M- E Java External ProcedureE AHESIH Java Ol Z2|7|0|M Z2 1M S &9 5t= 2y
o
=

8.1. 7|12&0l Java OfZ2|A|0|M == 728

T2 ]2
—_— I:I

© Z Java Of S 2|7 0]

82 o
e+ ALL o E =8 thsi 2L

o

JH st S O OFRIJER| 2 O E2| Aol =21

_,_

SQL> CREATE OR REPLACE AND RESOLVE JAVA SOURCE NAMED *'JavaExtproc' AS
public class SimpleMath {
public static int findMax(int x, int y) {
if (x >= y) return Xx;
else return y;

-

Fol
Java O 2217|014 T2 IS JHerer o Fola0F & x| Atgol ULk,
- (static) MO HAB ALRE 4 9OM, ABE 2 Ol 2 S H0| LM E 4 UCH

- A EXHJava 22 &8 PSM &4 2 LIS AIF|7] RsHM = BHEA @5 S =2 416l OF STt

AL XH= DBMS_JAVA I 7| K| & AtE5I0d Java OHE2|AHO|M ZZ2 IO £ LS & 3HLZE
Solst 4~ QI O & EH Ch3 1} 2Lt
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SQL> CREATE OR REPLACE AND RESOLVE Java SOURCE NAMED "JavaExtproc' AS
public class SimplePrint {
public static void printMax(int x, int y) {
iT (x >= y) System.out.printIn(‘’*Max=""+x);
else System.out.printin(**Max="+y);

}
/

Java Source "JavaExtproc® created.

SQL> CREATE OR REPLACE PROCEDURE print_max(x pls_integer, y pls_integer) IS
LANGUAGE JAVA NAME “SimplePrint._printMax(int, int)~;
/

Procedure “PRINT_MAX® created.

SQL> set serveroutput on
SQL> call dbms_java.set_output(2000);

PSM called.

SQL> BEGIN print_max(1, 2); END;
/

Max=2

PSM completed.

SQL>

1]

2

DBMS_JAVA I{ 7| X[ Of C BF XtA| Bt L & 2 "Tibero tbPSM & = QLY M"E FF 115t

8.2. Internal JDBC Driver

A& Xt= JDBC QIE{ HO| A E 0| 851 Of Z2|AO|M T2 M S JHEE = U= AXE Java A LHF
Ol Internal JDBC Drivers M & £~ QIC}. Java External Procedure= M 4| Ol O|E{H| O| & A{HH 2} ¢
A5l SASHE YU Ol HENO| JDBC Z 2 10| OfLl 7| & E st 4 /= Internal JDBC

4 itk

rl
> orr
o
=l
oo
gﬂ

w

Driver& AtE

8.2.1. LIO|E{H|0| A A{H{Q} o1&

LAl JDBC QIE{H 0| A9 A& 1IHF 2 L2t £
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Connection conn = DriverManager.getConnection(*jdbc:tibero:localhost:9999:tibero™,
“tibero, "tibero™);

Internal JDBC DriverE At&sts & 2 Ct=2 10 &0

L

Connection conn = DriverManager.getConnection(*jdbc:default:connection:");

71 &2 JDBC QIHH 0| A9 Al S AL St= ZR0= TA EHM M0 FHOSHA| Z5tL MZ2 ME2
2 A Z}stA| ECh J8{ Lt Internal JDBC DriverE AtEstz ZR0= S EHM0|| &0{ot0] OHE

SE X B2 HEA = HSIstAL S 4+ UL,

Internal JDBC DriverE AtE5SH0] O O|E{H| O] A MO HZASt D LHH
a5t= wA O 2 AFE S 4= UL

, Y4B 01 JDBC QIHH O| A E At

8.2.2. AIZ OIA|
Ct= 2 Internal JDBC DriverE AF&3t0 Java Ol Z2|A 0| =218 & =95t 0| O| C.
CREATE OR REPLACE AND RESOLVE JAVA SOURCE NAMED "Testlnternal®™ as
import java.sqgl.*;

import java.io.*;

public class POManager

{
public static void addCustomer (int custNo, String custName, String city)
throws SQLException
{
String sql = "INSERT INTO Customers VALUES (?,?,?)";
try
{
Connection conn = DriverManager.getConnection(*jdbc:default:connection:");
PreparedStatement pstmt = conn.prepareStatement(sql);
pstmt.setint(l, custNo);
pstmt.setString(2, custName);
pstmt.setString(3, city);
pstmt.executeUpdate();
pstmt.close();
}
catch (SQLException e) {
System.err._println(e.getMessage());
}
}
}
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AHO|

1

Symbols
_PSM_BOOT_JEPA, 27

B
BY REFERENCE, 13

C

C External Procedure S & 2|E[, 19
SQLExtProcAllocMemory, 20
SQLExtProcRaiseError, 22
SQLExtProcRaiseErrorWithMsg, 22

C External Procedure It2t0|E &7, 12

C External Procedure®| 4 & X}, 6

Callback Service, 3, 15

CREATE JAVA, 31

CREATE LIBRARY, 7

E

ENCODING, 28
epa.cfg L+, 28
External Procedure, 1
external_datatype, 13
external_parameter, 11

INIT_POOL_SIZE, 28
Internal JDBC Driver, 25, 36

J

Java External Procedure 244 & X}, 29
Java 24 A, 29

Java Of E2|70|d =2 29| 7, 35
JAVA CLASS PATH, 27

JEPA, 25, 26

JEPAXIZEEE, 27

JEPA T2 M| A X7|3} oj2talg, 27
_PSM_BOOT_JEPA, 27
JAVA_CLASS_PATH, 27

JEPA SHE M7 ntetn|g, 28
ENCODING, 28
INIT_POOL_SIZE, 28
LISTENER_PORT, 28
MAX_POOL_SIZE, 28
STATIC_LOADING_CLASSES, 28

L

Library Object 5, 7
LISTENER_PORT, 28
LOG_DIR, 5
LOG_LVL, 5

M
MAX_LOG_BACKUP_SIZE, 5
MAX_LOG_SIZE, 5
MAX_POOL_SIZE, 28

P
PARAMETERS 2, 11
PSM 4191, 8

psmjavac 23 & E, 30
PSM1} C &+ HetO|O|H Etel, 13
PSM2t Javall Ete} ¥ 2t 31

S

SQLExtProcAllocMemory &4, 20
SQLExtProcRaiseError &4, 22
SQLExtProcRaiseErrorwithMsg &4, 22
STATIC_LOADING_CLASSES, 28

T
TB_SID.tip It 27
tbEPA, 3
thEPA T E2M A, 4
thEPA ZZMA 2 2|#H, 6
thEPA T2 M| A £7|3} nteta|g, 5
LOG_DIR, 5
LOG_LVL, 5




MAX_LOG_BACKUP_SIZE, 5
MAX_LOG_SIZE, 5
tbepa.cfg Lte, 5

A

AtE2 Xt Java 22 2, 25
ALS X S 7 2ol 22, 3,6

iz

uetale ofd, 11
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