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Description C Data Type Handle Type Constant
OCI environment handle OCIEnv OCI_HTYPE ENV

OCI error handle OCIError OCI_HTYPE ERROR
OCI service context handle OCISveCtx OCI_HTYPE SVCCTX
QOCI statement handle OCIStmt OCI_HTYPE STMT

OCI bind handle OCIBind OCI_HTYPE EBIND

QOCI define handle 0CIDefine OCI_HTYPE DEFINE
Description C Data Type Handle Type Constant
OCI describe handle OCIDescribe OCI_HTYPE_DESCRIEE
OCI server handle OCIServer OCI_HTYPE_SERVER

OCT user session handle

OCISession

OCI_HTYPE SESSION

OCI authentication information handle oCIzuthInfo OCI_HTYPE AUTHINFO

OCI connection pool handle QOCICFool OCI_HTYPE_ CPOOL
OClI session pool handle OCISPool OCI_HTYPE_ SPOOL
OCI transaction handle OCITrans OCI_HTYPE_ TRANS

OCI complex object retrieval (COR) handle  OCIComplexObject
OCI thread handle

OCI_HTYPE COMPLEXOBJECT

0OCIThreadHandle Not applicable

OCI subscription handle OCISubscription OCI_HTYPE_ SUBSCRIPTION

OCI direct path context handle OCIDirPathCtx OCI_HTYPE_DIRFATH CTX

OCI direct path function context handle OCIDirPathFuncCtx OCI_HTYPE_DIRFPATH FN_CTX

OCI direct path column array handle OCIDirPathColArray OCI_HTYPE DIRPATH COLUMN_ARRAY

OCI direct path stream handle OCIDirPathStream OCI_HTYPE DIRPATH STREAM

OCI process handle OCIProcess OCI_HTYPE_PROC
OCI administration handle OCIAdmin OCI_HTYFE ADMIN
OCI HA event handle OCIEvent Not applicable
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Err = OCIAttrGet((dvoid*)stmhp, (ub4)OCI_HTYPE_STMT, (dvoid*)&parmcent, (ub4)0,

(ub4)OCI_ATTR_PARM_COUNT, errhp);
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Description C Data Type OC| Type Constant

Snapshot descriptor OCTISnapshot OCI_DTYPE_SHAP

Result set descriptor OCTIResult OCI_DTYPE_RSET

LOB data type locator oCILekLocator OCI_DTYPE_LOB

EFILE data type locator OCILobLocator OCI_DTYPE_FILE

Read-only parameter descriptor OCIParam OCI_DTYPE_FARAM

ROWID descriptor OCTIRowid OCI_DTYPE_ROWID

ANSI DATE descriptor 0CIDateTime ©CI_DTYPE_DATE

TIMESTEMP descriptor OCIDateTime OCI_DTYPE_TIMESTAMP
TIMESTAMP WITH TIME ZONE descriptor OCIDateTime ©CI_DTYPE_TIMESTAME TZ
TIMESTAMP WITH LOCAL TIME ZONE OCIDateTime OCI_DTYPE_TIMESTAME_LTZ
descriptor

INTERVAL YEAR TO MCNTH descriptor oCIInterval OCTI_DTYPE_INTERVAL_YM
INTERVAL DAY TO SECCND descriptor oCIInterval ©CI_DTYPE_INTERVAL_DS

User callback descriptor O TUck OCI_DTYPE_UCE

Distinguished names of the database OCIServerDlis OCI_LDTYPE_SRVDN

servers in a registration request

Complex object descriptor OCIComplextbjectComp OCT_DTYPE_COMPLEXOBIECTCOME
Advanced queuing enqueue options OCTIAQEngOptions COCT_DTYPE_AQEND OFTIONS
Advanced queuing dequeue options OCIAQDegOptions OCI_DTYPE_AQDED QPTIONS
Advanced queuing message properties OCIAOM=gProperties OCT_DTYPE_AQOMSG FPROPERTIES
Advanced queuing agent OCIAQAgent OCI_LTYPE_AQAGENT

Advanced queuing notification OCTAQNot L fy CCT_DTYPE_AQNHFY

Advanced queuing listen options OCIAQListenCpts OCI_DTYPE_AQLIS_OFTIONS
Advanced queuing message properties OCTAQLisMegProps OCT_DTYPE_AQLIS_MSG_PROPERTIES
Change notification MNone OCI_DTYPE_CHDES

Table change MNone OCT_DTYPE_TAELE_CHLDES

Row change MNone COCT_DTYPE_ROW_CHDES

MR T & PR R ) FEEH K.
* 0CISnapshot— M FiEAIHAT
+ OCILobLocator—F-F LOB(0CI DTYPE LOB) # BFILE (0CI DTYPE FILE) pfi%k
* OCIParam— 3 F#iid ehi £
 OCIRowid—H T4k ak# & X ROWID 14
2.3.7.1 LOBFIBFILE EhifF
— AN KX G (LOB) J2& PR A7 i3 1) X H i 5l 7 7 K0 5 (CLOB) %k
P Oracle BHERAY . EHEREF, — ANAEHRIIY M LOB & AL 4F I EE S5 M IR AEE— A
AR FEAT I LOB ZBe . & S AF/E AS2br LOB B (48 %, SZPRAY LOB AR AEAE oAb i 77
OCI LOB fEALfFH F%F LOB (BLOB B¢ # CLOB) 2R 534 FILE (BFILE) 2R 4T OCT #fE .
OCTLobXXX PR LOB sEALFFE NS M A& LOB $fH. OCT LOB pRHCAl I SZFxfT LOB
HHAENSE EAVER LOB €A FHE NS T Hadid 51 FHEA 1R 4 LOB #54% .
iEId ] 0CIDescriptorAlloc () p&¥fEi® OCT DTYPE LOB fE A2KAI S %5k N BLOBs B
CLOBs 43t LOB SEAfF, 4% OCI DTYPE FILE N5 S ¥ N BFILEs 4}t LOB &4
HR: XPifh LOB BAAFRE R ARREE . 2882 mH & L —1> BLOB 5i# CLOB K,
N TR L B B RS A 0CI_DTYPE_LOB #ECH. FIRE, HgFEsE & X—1
BFILE K, RiFFERWARafRAE A OCI_DTYPE_FILE 4-He 2
—AN 0CT MR T M — M &F LOB 7B s @ 1 SQL iEA) M Oracle ¥



FRELLOB 52 AL 7¥F o IXFPEHLN, B FHFE T 7 B Je /L LBO e RLAF 4R Ja e ke SC— A
A, Sk, AN LOB A4 a] A R AE g e /B 1) —56 43 LAG & — 4> LOB Ail—A
SQL A HH 1) o A R A4

2.3.7.2 SRR

OCT AR 18 F 2 50 iR 3R IS T ide 7 B sl B e R 015 5. B fifiid
VESRBUX P B

SRR ME— [ ASERE 0CIDescriptorAlloc () BB BEIHERSF . TN A @
R AN BRI EE B A GIRE AR IREUE, £ 0CIParamGet () BRI %L

3. OCl RfET T

N HER IF & A OCI N FEFE 4075
3.1 oCI SFEEWIEHAL

X R WA RIGG 1 OCH BABE, B — MRS A IER:, H HAA— AN P o £
PATERAE

Yo, PllEtk OoCI KB A = AN R ED IR

- A& ocI FFig

* S AR ARR R

- MRS, SRR LE

3. 1.1 BIEE OCI ¥Rk

A 0CT BB FH#EAE OCIEnvCreate () B EUT B R FIIAEE hHATH . XA BB
AEHoAh OCT BB AT AT B . ME— 1Bl oh &1 B 0CT JL Bt e @t .

OCIEnvCreate () IR, (mode) 241 F5 & N FHFE T & B HE8

« IBATHEZ LRI (mode=0CT THREADED) .

« [ X} % (mode=0CI OBJECT).Use the AQ subscription registration

FE A AT LG A A FH A e =i 5 A BR A X (mode=0CT DEFAULT) B BATTII IR &,
fEHFEEX () B eNnIF. FHltn, 0% mode=(0CI THREADED |0CI OBJECT), #RJg ML
BATIE 2 R I HAE X % .

TATAT LUAREAS OCT FREEHR B 7 5 U I AE B ER 2

3.1.2 HRAWRMFRFF

Oracle 8 FEFRAE T FH T2 FLAVBE AR SR 7 OCT BR%L. 7EIR] OCT Rtk idif)
2 B FAT L 25U Y OCTHand 1eAl Toc () B #8073 B 54, BRAlE OCT B84, L1 0CIBindByPos (),
H 3 A5 B A .

FAMEH 0CTHandleAlloc () R ERATBLR 2-1 F1H I AIRR

3.1.3 MARFYISEL. EBEMAEEE

— N8 R A 453 FH OCTEnvCreate () BRECRWIAA4L 0CT PR AR .

WHEIX 0, B A WA IR DR B E — ARG S A UG — AN P 20 B
HOEREEE 2 2 2%

R Pi%fEH 0CIEnvCreate () BEXTASR 0CIInitialize () EHUFI OCIEnvInit () &
#. 0CIInitialize () A1 OCIEnvInit () B¥R )5 AN EE

3.1.3.1 AR, B

WS FH R AEAT AT 0 R 3N B P e e i — AN P P 20, X AN T A2 fRi b
() SR R AL

24— AR AR RE R 0CTLogon () BRI, OCT FEWITAAAL AL & RS b T A- 404w, IF
HAVE—ANR P 48 B R Rz .



T B T2~ T 0CILogon () BRIEHT HIVE:

OCILogon(envhp, errhp, &svchp, (text*) “hr”, namelLen, (text¥*) “hr”,

passwdLen, (text*) “oracledb” , dbnamelen):

AR S HAFE RS BN R (e svIaait) , P4, HARER, & -k
WEIENEIE A . XA SR A2 B b o) e AR 554 AR AT - 215 AR -

U P R PR AN B SR BB A, AR SS B SRR AR SS 2% AR FH P i ) Aol ik
N BT ASREE I SR AR S b A AR AR OC 8 R i B B 5

f# ] 0CILogon () BR EHIUAIL & 12T FIVGIE R FE P A A0 F OCTLogof £ () BRIk
2k,

3.1.3.2 BLEBE B ERE

XA RIS I AR S5 A B RN T 46 218 BRI 4EFF — N iE e 2. I
SAGMIER: . RS #EBMIT MR S 1E I R U A2

* 0CIServerAttach () —@& — A RIHFRIEIAT OCT HAEMITT IHl E% A%
* 0CISessionBegin ) —AN—MH P &E — MR —Fr e RS R H<iE. A TR
RSS2 AT HE PR3, D ZIPAT IX A R 2L

XA BRI B N RIS FRAT THAT SQL B PL/SQL 15 4] HATHA 8L .

3. 1.4 7£ OCI Hr4b# SQL 5]

7E OCT HHAb#E SQL 1BA) A5 75 5 [ A .

3.2 ’XBEEERES

JS R &7 385 18 A OCLTransCommi t () BR R BE A0 B PE BB . X AN R RS A —
MRS B SCARRER E R — AN S8 5IIRSS bR SCRIRAE R 5 e ss . RIAFE Y
A DL SO B 5% 1l 2 N R PG eSCEaE e P B s B e S 45

AR R 0CIExecute () BEHUH OCI_COMMIT_ON_SUCCESS ARz, M AFERT LAFE
BMEFPAT G EHIRATH S, XA A E — MBS I 2 T4

{8 0CITransRollback () ERECR AR H %,

W — AR T LR IEH 7 R A Oracle WidFiZE#:, Mg Ea:m, IEH
OCITransCommit () BRE A B A, W ATA 1SS0 S5 #8285 3 EE .

3.3 K IENHER
—A~ oCI FE 7 R BAE e &L R AT W R B3R

1. 1 H] OcCiSessionEnd () & EUMH R AE— A2 1H AT H P & ik .

2. f1H ociserverDetach () e HOM K — AN PR IR U 17

3. i/ OCIHandleFree() Bk HR B HUAE— AN HA o
. MRS AR, PSRRI S A R A

EE: A—MAWERRE, A5 HEAER I8 B SRR .

X} OCIServerDetach() Bk il OCISessionEnd() & % ¥ 18 FH AN & D6 T, AH & EWGHEAT I A
N AR 2 3 HLR A 1 OCITransCommit() BRI 0B B . WA 2 R/l R 25 #f 2
AR EN

3.4 oCl PRI R

OCI B — MR B S, K 2-3 51 7 oCl iR BT, XL [ ARG HE H 1 k%L
(R ThEk 2, Eb i OCI_SUCCESS B# OCI_ERROR, & M FHAR 7 75 B HiAb (5 B, thdn
OCI_NEED_DATA 53 OCI_STILL_EXECUTING. K%\ OCI &£ £ iR [Alix 23R [ ARG H 1) — .

% 2-3 oCl R [ELAG

I



OCI Return Code

Description

OCI_SUCCESS
OCL_SUCCESS_WITH_INFO

OCI_NO_DATA
OCIL_ERROR

OCI_INVALID_HANDLE

The function completed successfully.

The function completed successfully; a call to OCIErrorGet () returns
additional diagnostic information. This may include warnings.

The function completed, and there is no further data.

The function failed: a call to OCIErrorGet () returns additional
information.

An invalid handle was passed as a parameter or a user callback is passed an
invalid handle or invalid context. No further diagnostics are available.

OCI Return Code

Description

OCI_NEED_DATA
OCI_STILL_EXECUTING

OCI_CONTINUE

The application must provide runtime data.

The service context was established in nonblocking mode, and the current
operation could not be completed immediately. The operation must be called
again to complete. OCIErrorGet () returns ORA-03123 as the error code.

This code is returned only from a callback function. It indicates that the
callback function wants the OCI library to resume its normal processing.

W RIR RS SR A T — AR, N RREF AT PLA F OCIErrorGet() BR £k 31 HX Oracle
HIET RIS AI(E B . OCIErrorGet() BRI 1 — NS H0 5| E A R A 1R B AR .
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A AR B AT BOR B .

R 2-4 REAEZRAG

Indicator - not

State of Data Return Code provided Indicator - provided

not null or truncated not provided — OCI_SUCCESS OCI_SUCCESS

error=0 error =0

indicator = 0



Indicator - not

State of Data Return Code provided Indicator - provided
not null or truncated provided OCI_SUCCESS OCI_SUCCESS
error = 0 error =0

null data

null data

truncated data

truncated data

not provided

provided

not provided

provided

3.5 ZwlZE 1 Coding Guidelines

XA S oCl B FHFE T,
3.5.12#35%! Parameter Types

return code =0

OCI_ERROR

error = 1405

OCI_ERROR
1405

return code = 1405

error =

OCI_ERROR
1406

error =

OCI_SUCCESS_WI
TH_INFO

24345

return code = 1405

error =

— LGB A L

indicator =0
return code =0
OCI_SUCCESS
error =0
indicator = -1
OCI_SUCCESS
error =0
indicator = -1
return code = 1405
OCI_ERROR
error = 1406

indicator = data_len

OCIL_SUCCESS_WITH_INFO

error = 24345
indicator = data_len

return code = 1406

OCI AU IR Z AFIR R IS4, AR, M7
HihtS¥ Address Parameters
Hihk 25 FH R AR B ) Hb bk A% 33 2 Oracle JIRSS#5 -
BRI Integer Parameters
TR RE BN R ) R RS HR MR T R S8
FRF RSB Character String Parameters
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Inserting Nulls into a Column

BATRT LA 2 5 ] — AN P B R A N E
1. fE INSERT 83 UPDATE i) H i NULL. fFltn, "R saL i)

INSERT
VALUES

INTO emp

(NULL,

2381 ENAME “FBt 4 NULL.
2. fE OCI 4hE ATl 4R L &
3.5.2 IBRBRAE Indicator Variables
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20)
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indicator variable K48 B (5 A7 place holder /& 75 4 NULL {H. %414 2] Oracle i, iXEEfg
e A B E e — MR E B RIS E
T Hi AR & output variable, RN AF TN Oracle iR [l PR /& 754 NULL B #
%o 1E OCIStmtFetch() BR ZFREN 3] NULL B OCIStmtExecute() B& Zd AT I H B truncation B,
OCI FR R [7] OCI_SUCCESS. %1 H i 75 #7484 AL
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3.5.2.1 HIA Input
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Input Indicator Value Action Taken by Oracle

-1 Oracle assigns a NULL to the column, ignoring the value of the
input variable.

>=0 Oracle assigns the value of the input variable to the column.

LR R L EAE -1 N, Oracle ZBSHI NAZ SR IME, FFBUEBCE N NULL.
MRt EME K TET 0B, Oracle FKiE7nas 48 & HE IR ZS 7B

3.5.2.2 #H Output

FiH Iy, Oracle AT LA T 45/~ #8238 B0 A :

% 3-6 HiE 28228 E Output Indicator Values

OQOutput Indicator Value Meaning

-2 The length of the item is greater than the length of the output
variable; the item has been truncated. Additionally, the original
length is longer than the maximum data length that can be
returned in the sb2 indicator variable.

-1 The selected value is null, and the value of the output variable is
unchanged.

0 Oracle assigned an intact value to the host variable.

=0 The length of the item is greater than the length of the cutput

variable; the item has been truncated. The positive value
returned in the indicator variable is the actual length before
truncation.

foRas N2 I, FEREMKER TR ENKE; FBEEEME. 7[5 7
BAB M IR BER T sb2 M Y1367 4548 B P ORA7 (1 B K i

TR R EAEON-1 I, Pride 7 BURAE Y NULL, I Hf A2 B I E AL

TR EAEON 0 I, Oracle R 52 8 (17 BUEIRS 11 B R

TR a B EENT o, FEREMNKER TR KE, TBRYU#EME. fHrdalE
HIRR [ PR 1 B B AR R AT A SSER R
3.6

4 FPERE

543 A48 OCH ISRV F+ {8 PTG Oracle AhS3EHER T 2%, thidhi6 Oracle ¥
LI 2430 LI RRF I Oracle 35 U N 5 A8 0 PO A KCHR K TR0 U KR 2 o
.



4.1 Oracle HFERAY

—AN OCI FEFF I E B H (2 — w2 A Oracle A 45 #4385 . OCI N FEFF AT AT saL
SELECT 20 1A MBI 5 = fR B B, B3 i@ INSERT. UPDATE. B3 DELETE i A&k
AR -

TERARE NS, (ERAFERIN B . fENHS, Oracle I8 I 45 e b 2 P S £k His 5 2
internal datatypes SKRZ R . AR R AL 0FE NUMBER. CHAR Al DATE.

W, OCH R FE Y A5 Hd (1) NS 8 s 2R 8 TR, iR S1E 32 R e R R
BTAE. HEARAE OCI B FE P A PE R AL 8T, OCI FEAE N S8 2R B AN A s 2%
B2 [ AT 4

ANEEPEIRA external datatypes J21E £ 18 S 7E OCI Sk XA @ X EHERA . 24—
ocl AT EMmNLER, 48aSH0hH — S8 KU 28 & 1) SN B R AR
(sQLT ARRE). [EIFEHE, 2458 SO A AR B AR B, 020 B SR B R R () SRR

ocI n] LT KYEHI 1) Oracle F1 OCI B FHAR T (Al R HHE S5 B 4% 46 . OCI AN 2R AL %
T Oracle W HERAL .

4.1.1 fEFAHEHESREIIY External Datatype Codes

AMEREAE RIS & AT Oracle FRATTNHFEF H 115 F R B RR . XPE T 495
PR IR 0] B R AR B, AT R AT R A B N R B (R (T 4 i Oracle B
B, GnREAIVEEN; —4 Oracle FELH ) NUMBER B4l K w77 5al, A7 BAE
OCIDefineByPos() Bk % FH 41 '€ VARCHAR2 M3 R AR AL .

R e A R —A Oracle F-BUH, 752248 BT B T4 48 2 AN B a2 AR RS
Bitn, R A B N — N AR L 02-FEB-65 F—N DATE £, ¥ BdERATEE N
TR I AR KES R ER 9.

4.2 AHHIEARR
F 4-1 HIH T Oracle [P EHEAAY, DL R SNSRI I S5 K P FE AR AR D
% 4-1 Oracle N EHERAY



Datatype

Internal Oracle Datatype Maximum Internal Length Code
VARCHARZ2, NVARCHARZ2 4000 bytes 1
NUMBER 21 bytes 2
LONG 2731-1 bytes (2 gigabytes) 8
DATE 7 bytes 12
RAW 2000 bytes 23
LONG RAW 2731-1 bytes 24
ROWID 10 bytes 69
CHAR, NCHAR 2000 bytes 96
BINARY FLOAT 4 bytes 100
BINARY DOUBLE 8 bytes 101
User-defined type (object type, VARRAY, N/A 108
Nested Table)
REF N/A 111
CLOB, NCLOBE 128 terabytes 112
BLOB 128 terabytes 113
BFILE maximum operating system 114
file size
TIMESTAMP 11 bytes 180
TIMESTAMP WITH TIME ZONE 13 bytes 181
INTERVAL YEAR TO MONTH 5 bytes 182
INTERVAL DAY TCO SECOND 11 bytes 183
UROWID 3950 bytes 208
TIMESTAMP WITH LOCAL TIME ZONE 11 bytes 231

4.3 ShRYEERA

R 42 JIH T ANBEAE SRR RIS . D BE PR SRR, R AP ARSI T Oracle FIA
PR IR RO iR F T R R R,
R 42 SN BRI AAG



EXTERNAL DATATYPE CODE PROGRAM VARIABLE OCI DEFINED CONSTANT

VARCHAR2 1 char[n] SQLT_CHR

NUMEER 2 unsigned char[21] SQLT_NUM

8-bit signed INTEGER 3 signed char SQLT_INT

16-bit signed INTEGER 3 signed short, signed int SQLT_INT

32-bit signed INTEGER 3 signed int, signed long SQLT_INT

FLOAT 4 float, double SQLT_FLT

NULL-terminated STRING 5 char[n+1] SQLT_STR

VARNUM 6 char[22] SQLT_VNU

LONG 8 char[n] SQLT_LNG

VARCHAR 9 char[n+sizeof(short integer)] SQLT_VCS

DATE 12 char(7] SQLT_DAT

VARRAW 15 unsigned SQLT_VBI
char[n+sizeof(short integer)]

EXTERNAL DATATYPE CODE PROGRAM VARIAELE OCI DEFINED CONSTANT

native float 21 float SQLT_BFLOAT

native double 22 double SQLT_EDOUBLE

RAW 23 unsigned char[n] SQLT_BIN

LONG RAW 24 unsigned char[n] SQLT_LBI

UNSIGHED INT 68 unsigned SQLT_UIN

LONG VARCHAR 04 char[n+sizeofiinteger)] SQLT_LVC

LONG VARRAW 95 unsigned SQLT_LVB
char[n+sizeofiinteger)]

CHAR a6 char[n] SQLT_AFC

CHRRZ a7 char[n+1] SQLT_AVC

ROWID descriptor 104 OCIKowid * SQLT_RDD

MNAMED DATATYPE 108 struct SQLT_NTY

REF 110 OCIRef SQLT_REF

Character LOB descriptor 112 OCILobLocator (see note 2)  SQLT_CLOB

Binary LOB descriptor 113 OCILobLocator (see note 2)  SQLT_BLOB

Binary FILE descriptor 114 OCILobLocator SQLT_FILE

0CI STRING type 155 OCIString SQLT_VST (see note 1)

OCI DATE type 156 OCIDate * SQLT_ODT (see note 1)

ANSI DATE descriptor 184 OCIDateTime * SQLT_DATE

TIMESTAMP descriptor 187 OCIDateTime * SQLT_TIMESTAMP

TIMESTAMF WITH TIME ZECONE 188 OCIDateTime * SQLT_TIMESTAMP_TZ

descriptor

INTERVAL YEAR TO MCONTH 189 OCIHnterval * SQLT_INTERVAL_YM

descriptor

INTERVAL DAY TO SECOND 190 OCIInterval * SQLT_INTERVAL_DS

descriptor

TIMESTAMP WITH LOCAL TIME 232 OCIDateTime * SQLT_TIMESTAMP_LTZ

ZONE descriptor

4.3.1 VARCHAR2

VARCHAR2 ##fE RH 2 — MK 755 H, Hig KK N 4000 75,

I Input



OCIBindByName() B £ # OCIBindByPos() B& £ H 1] value_sz S € | AT AR K FF i 1)
KEE,
W value_sz ZHUKT 0, Oracle MWAEFF A G2 i X bk - 4R S BOH: B4 5 1) 715 #
W5 value_sz 24074 0, Oracle ¥4F e F &5 MM NULL, AFEEHESIHE . WERFBATR—4
HA NOT NULL 29317 Beddi AN NULL {E, Oracle x4, I HT AapiddiN.

#rH Output

1E OCIDefineByPos()B&i £ ) value_sz Z4 45 e A ERE A IR [FME KB« @12 value_sz
N0, MBI IR [

Jyker i i [RIME 2 75 7 B AT S R A, BEEEAE OCIDefineByPos() f £ H A H 4
IR AR ESH RPN A T8 E R as R ESHOT HR Il —N2AE, SRER B2 iR Al iR
A OCI_SUCCESS_WITH_INFO.

4.3.2 STRING

NULL 25211 String #% U210 T VARCHAR2 4%, FR T string A& 65— NULL 4 1k
o XANEIERE CBEFIERAH.

I Input

ISR NULL 2 ERFEAESR 2 IR EE AL, Oracle 27 AR 4%

ORA-01480: trailing NULL missing from STR bind value

IR A frE KR, U oct 3 A B 25 1 5 KK B —4000.

#H Output

TEMGR B B Ja — A F R R II— N NULL 21057 . W7/ B 7 38 e 7Bk
FE, Lo R F A AR R R s — DN AF RS NULL 2B 5

4.3.3 DATE

Date LA —#ffilfg A Irfr, W& 7 7T, Wik 43 Por.

2 4-3 Data HHERA HIHE K
Byte 1 2 3 4 5 6 7
Meaning Century  Year Month  Day Hour Minute Second
Example (for 119 192 11 30 16 18 1

30-NOV-1992, 3:17 PM)

4.3.4 OB ENIF Locator

H—A> ocl MHEF K HE saL B aFE—> LoB B, iR [EIH)E LOB Efr
T, MASZFRA LOB FBHE . 7E OCl 1, LOB &N fFHLE OCILobLocator 257 [ Ar & o

OCI H ) LOB AH G BRE A FH — ™ LOB EALFFAE A EA T 24 iX £ oCl iR € LOB JE
RFF O, ABHIRME LOB £ A 5.

G 78 B E A SCERAE AT LOB s AL AFEATH:4E, 183 OCIDescriptorAlloc() i ik 43 Iic
LOB JERLfF .

45 Al X LOB [ EE R ARG I R

* SQLT_BLOB——> —j¢k#ill LOB 357,

* SQLT CLOB—— 74741 LOB #4551

5 £ ocl ¥ F saL &)

XA E H ocl 4bFE sQL 1B )2 AT A S A A B8
5.1 SQL iEA) - HE M E
—A OCI F& 7 BYIE H AT 55 5 A 42 F AL FE sQL 1EA) . X MR — F sQL AbHE A B I



gL

— BIAME 7 B AR I IR R RS Ay, 1% 5-1 b BORARER saL B AT

&

7.

5-1 AbFE sQLiEa) BB

— Prepare

gtatement OCIStmtPrepare() or OCIStmtPreparez()

OCIBindByMName() or OCIBindByPos()
OCIBindObject()
OCIBindArrayOfStruct()
OCIBindDynarmic()

EI|r'u:I
:’Iacehcull:ler

Execute

— the ment OCIStmiExecuta()

Select- I|,:.t lterns* OCIAHIGet()

OCIDefineByPos()
OCIDefineCbject()
OCIDefineArrayOfStruct()
OCIDefineDynanic()

DEfI ne
Dutp ut Uanah les*

Fetu:h and
Process Data™

Deacnhe J OCIParamGet()

OCIStmtFetch()

* These steps performed
if necessary

£ 1EA] . ff FH OCIStmtPrepare() BR B OCIStmtPrepare2() BRHUK & X — AN HFE
FigK.

WMRABERE, FTEHE M. X T DML B AE M AL =&, EHAT
fEFH DU R AT — A 2N 00E .

» 0CIBindByPos ()

» OCIBindByName ()

* 0CIBindObject ()

* OCIBindDynamic ()

* OCIBindArrayOfStruct ()

WA MHH OCIStmtPrepare2() BRI AR HE S — MERFEATHAT . OCIStmtPrepare2() ek
$/& OCIStmtPrepare() R AL IG5, FL5I N T XHE A ZAF S RF o

PAT. A oCIStmtExecute() B HR AT IEA) . X T DDL i) IR 75 B A D IR
WA LS, HEBATRA . WAL EAEH] OCIParamGet()BR HURI OCIAttrGet() bR oK
HIRFTIR 7B . X — AP IR

b, FREREATE L T EW, T DEEE Z A OCIDefineByPos() -
OClIDefineObject(). OCIDefineDynamic()E{# OCIDefineArrayOfStruct() BRI ECK A sQL &
A AT IR T BOE U AR

WA B, AT R . X T, A OCIStmtFetch() R 3K AT i) i 45

TR R, N T PURB & e I AIAR, SR W T R AR 55 2 i i 4%, jz%k
PRI AN sQL EA]
5.2 ?&%%ﬁl

A A6 1 ) 25 R BRI L ZE 20 5E BRI SQL AT PL/SQL T8 RIS RAT (U HE 4 o



AR B —A sQL 3k PL/SQL 8 A) 3 ELAGIE A I A0 7R 40 5 28 AT 2 BT F I8
P PO A A% R ) 40 L 2 T

— NPT I OCIStmtPrepare() bR AR SR — 4> sQL 8 PL/SQL 1A AT (A %
FF Ho 7 HoAL i3 — AN B B S A A)AR o XA — AL A, A TR EL A RS54 00 . thR,
FEVE R FIRR 52 (IR 55 A5 1) o Bk A .

£ oCl 485 HALRF

KEZH DML iES], LRSS A (LL R Where TAJI0), B saL 80
PL/SQL HH ) — 3 4> i AL 545 Oracle. IX MK n] LUME & a8 7R/ 88, EFRATIMIFE 7 90 1
I L2 TV i, T R TR i i — 2% SR TR RN sQL iE A

INSERT INTO emp  VALUE

(2365, ‘BESTRY’, ‘PROGRAMER, 2000, 20)

5.3 $UATIEA]

—AN ocl N AR oCIStmtExecute() BRI BT A HER IFI1E A .

—A> OCI RLAHFE P HAT BT, e ANESCHE 2 SR U e 755 25 1 S5 AR O EHs - PE 380
FEN, BdELL Oracle 52 XIS Uik 7 . 445 FIR A S, OCIH B FHFE 7 nT DATE SR S04 i 6
B T B SR, IR AR — MR E I A R B R X

T2 P R B B B AN B, OCH FR AL 0 5E SN2 A 1 B 1 45 B 1
Ft AR R . SUD BRI T 2 X 1 Hh bk R R 3 B 2R

HE: WR—A SELECT FHMMHTEETH ocistmtExecute()RERTHAT T & X,
ocCIStmtExecute() R HH ) iters S4(IR AT S EERN B 242 X HE X+,
I BT HERBUT S0 HART 28 BRI . R F HART , WA TR E VA oCIStmtFetch()
HUAT PS8 3R BUGRAE .

5.4 RBMEHLER

WHR—A> ocl AP O 7 — i) @ SEEHAT RS A
OCIStmtFetch()BR 217 OCIStmtFetch2() Bk R IR I A 1 45 2R . Oracle kil st FH S HF AT R Bl
Fx scrollable cursors ] OCIStmtFetch2()ERi%4 .

SREE) A E 4 73U B O A AE i A R Fe B AR

6 45 e BRI

6.1 OCl ISR EMER

AN TG E A E U FEAE S, JF HARMEIRATE ot N FHAR A Hha] DA H 45 5 A
ESCEAEEVEARIGE . H4h, A d Bl i, LA s g0 e w2
PEIESRZ PG

B, 4R INSERT i)

INSERT INTO emp  VALUES

(:empno,  :ename, ;job, :sal,  :deptno)

A U AR

text *ename,  *job;

sword empno, sal, deptno;

e DI 5 AT 4 TR P AR B 2 () L 45 . SR e B TR AR B i B s SR A A
K, 6-1 fs

&l 6-1 f£fH] OCIBindByName() RS & A RFMIEF R E



INSERT INTO =mp (empnc, ename, Jjob, sal, deptno)

VALUES [ :empno, |:ename . ticb, :=al, :deptno)
OCIBindByName () ‘\\‘
Address  Lempno ename job L=al Ldeptno
Data Type integer string string integer integer
Length sizeof (empno) strlen{sname)+l strleni{jcbi+l silzecf{sal) =zizeof (deptno)

WRIAT A ARG e A R ME, WA 2 | BT IE )T AT B E . AR
AL G R E, R EATE AT G bk R AR, ATt ol A 0T 51 FIRA A2 21
AT HEAT R 5E o

6.1.1 A FEEMIfr B e

IR ANR LI E BT BRI A SRR R S A S,
Uename’Bi# sal’ s HIXMER) A MR LI B S ALAF M N AR o 1) — N AR R AH A S
&I, 54 2@ oCIBindByName() B i 7.1

A AR A B AT E AR B E D, I S A AR A R AL E T AN 44
FRIATE . N T BATERE, £ OCIBindByPos() bR HUG i NEFI (5 AL FF A B &L 455

fs I 22 AT BB 5~ BEAT H AL B -

INSERT INTO emp  VALUES

(:empno, :ename, ;job, :sal, :deptno)

X 5 AN AR E L M OCIBindByPos() R EAT SR E , I Uk 5 A R AE TS ) AL
B A% F] OCIBindByPos() R 1 (1)1 & position Z#H. 111, ¥ OCIBindByPos() bk £ A% 1%
MESH 1, :empno HAFFESHYEE, :ename NILIENIESHL 2,

EEEHENBLT, A DA LER. FEI K saL #Ha), XA
T ) WA P P AR AN R TR — B i A

SELECT empno FROM emp

WHERE sal > :some_value
AND comm > :some_value

LA —X OCIBindByName() B AT 4244 748 %E, OCI A2/l AT PASE Bzl &) i 48
EBRAE. ERXMIHENT, B EMAFRASE D SRR ER R .

6.1.2 OCI 4852 K120 ]

e ST E AP N TR THE S saL AT S AL A
W53 B E o

/* BV oCIStmtPrepare()eRiEL, H4 sQL G R4 A 2 stmthp (i H)FJHR)*/

text* insert = (text*) “INSERT INTO emp (empno, ename, job, sal, deptno)\

VALUES (:empno, :ename, :ob, :sal, :deptno)”;

/* GhiE sQLit AP ALRT, B A AT AR E AN E A/

checker(errhp,  OCIBindByName( stmthp, &bndlp, errhp, (text*)":ENAME",
strlen(":ENAME"),  (ubl *)ename, enamelen+l, SOLT_STR, (dvoid *) 0,
(ub2 *) 0, (ub2) 0, (ub4) 0, (ub4 *) 0, OCI_DEFAULT));

checkerr(errhp, OCIBindByName( stmthp, &bnd2p, errhp, (text *) ":JOB",
strlen(":JOB"), (ubl *) job, joblen+1, SQLT_STR, (dvoid *)&job_ind,



(ub2 *) 0, (ub2) 0, (ub4) 0, (ub4 *)0, OCI_DEFAULT));
checkerr(errhp, OCIBindByName( stmthp, &bnd3p, errhp, (text *) ":SAL",
strlen(":SAL"), (ubl *) &sal, (sword) sizeof(sal), SQLT_INT,
(dvoid *) &sal_ind, (ub2 *)0, (ub2)0, (ub4) 0, (ub4 *) 0,
OCl_DEFAULT));
checkerr(errhp, OCIBindByName( stmthp, &bnd4p, errhp, (text*)":DEPTNOQO",

strlen(":DEPTNQ"), (ubl *) &deptno, (sword) sizeof(deptno), SQLT_INT,

(dvoid *) 0, (ub2 *) 0, (ub2) 0, (ub4)0, (ub4*)o0, OCI_DEFAULT));
checkerr(errhp, OCIBindByName( stmthp, &bnd5p, errhp, (  text *) ":EMPNQ",

strlen(":EMPNQ"), (ubl *) &empno, (sword) sizeof(empno), SQLT_INT,

(dvoid *) 0, (ub2 *) 0, (ub2) 0, (ub4)0, (ub4*)o0, OCI_DEFAULT));

6.1.3 OCI 4§5€ LOBs

A WFH T KEE LOBs.

4B LOB s LF locator, i SERRI LOB {H. fEXFHEAL T, LOB ZUfE 2&idid
OCILOB BR%fLi LOB 22 AT 52 ) o

« E#G0E LOB Hfl, A2 LOB ERLFT

4 5e LOB e LA

— N B TE AT B — AN 8 AL AT EH A R AR — A B 98 1 FH TR B E o AE X YA
TEOLN, SR L2ifE S LOB & A~ bk A2 e M A & . i, Wik —RHET
&R 74> SQL 15,

INSERT INTO  some table VALUES (:one lob)

one_lob /&2 —5 LOB FBO M HIgh e A, JFHOLME 7~ FEH:

OCILobLocator * one_lob;

WRIE, TR S ARG E AL AT T A .

/% MR A TE LI/

One lob = O0CIDescriptorAlloc(+--OCI DTYPE LOB--*) ;

/% AL IE e LA ) ke /

0CIBindByName (+:- (dvoid#*)&one lob, . . .SQLT CLOB, . . .);

O0CIStmtExecute (s, 1, ==+); /% 1 Z&ERSHx/

TERERFF ] LM FH 2 87, FRATL A 0CIDescriptorAlloc () BRECR /3 Be AT o

6.2 OCI & AR

B WS FR B SRR A R IR [ BT AT R AR o 24 A B — A 2 1 R Bk,
TAT Ay P iz - Be b B8 — > BoE XMt AR & 8 SOPIRIGE TR mHEfEAAAEH 4
7 A LA AT A

i, W SRIRATHI R R AL B A N iEA), AR E XA AR, — AR
ename “FEGR[BIME, — N SREEI ssn B [ i 5 1H

SELECT  name, ssn  FROM  employess

WHERE empno = :empnhum

WERIRAT A X IRIL name 7 BABBOGER, WFRATTAT AR ssn 7 BoE i AR & .

OCI 7E%5 P i A Hi AL P e G o B T U ORAFSE RN ZZ P XA B, 5 SUP RIS TR E
T IR (0] 2 R AR I AT g A T O e e

OCIDefineByPos() BRI 4 1) dty Z K W%y tH A2 B 8HE 2R 20 . 8l SR 22y tH AR BN
OCI REME AT T [l I B i 48 o 491 1, Oracle 1) DATE 282 [ Py S 244 o] DAL H B 04 String



i,
6.2.1 OCI EXKFE
B34 F OCIDefineByPos() B K 58 I A 58 o X — B3N T Fride 7 By A &

E‘ VAN

b= B mm e}
N R T AERAT SR — AN AR R E .
SELECT department_name FROM departments WHERE department_id
= :dept_input

[¥IEANENAS R A E, I HREEERE T T R/
Printf(“Enter employee dept:”);
Scanf(“%d”, &deptno);
/* PATIER] . WIH OCIStmtExecute()iR [1] OCI_NO_DATA, I3 /R & 44k VT fic 1 25 11,
SRIGZER 15 RN IERGE T 15/
if ( (status = OCIStmtExecute(svchp, stmthp, errhp, 0, 0, (OCISnapshot *)0,
(OCISnapshot *) 0, OCI_DEFAULT)) && (status!=0CI_NO_DATA))
{
checkerr(errhp, status);
return  OCI_ERROR;
}
if (status == OCI_NO_DATA) {
printf("The dept you entered doesn't exist.\n");
return 0;
}
/* NI ERE AR ATE T Bidname, I HIR A1 B K BE*/
checkerr(errhp,  OCIParamGet((dvoid *)stmthp,  (ub4) OCI_HTYPE_STMT, errhp,
(dvoid **)&parmdp,  (ub4) 1));
checkerr(errhp,  OCIAttrGet((dvoid*) parmdp, (ub4) OCI_DTYPE_PARAM,
(dvoid*) &deptlen, (ub4 *) &sizelen, (ub4) OCI_ATTR_DATA_SIZE,
(OClIError *) errhp ));
/* A AR ] dname (K FE SR /M FC i HE 22t X, I B St A &, 2R ek Hluk
(] EE R IR SRR */
dept = (text *) malloc( (int) deptlen+1 );
if (status = OCIDefineByPos(stmthp,  &defnp, errhp, 1, (dvoid *) dept,
(sb4) deptlen+1, SQLT _STR, (dvoid *)0, (ub2*)0, (ub2*)0, OCI_DEFAULT))
{
checkerr(errhp, status);
return OCI_ERROR;
}
6.2.2 OCl EX LOB i & &
A Wi Fh 75 30E X LOBs:
o BN —AN LOB EALRF, MiAS /& H S LOB $Ufl . X FhEHL R, 0CT LOB R ¥U@E It LOB
TENLAFR LI E# 5\ LOB H{A .
« AMEFH LOB LA, HHEE X —A LOB fH.
5 X LOB RERLRF
R b2t 3% LOB N AT MBI AN EALFFA S . ilan, ansR N R C 4k



# VNI saL A
SELECT lobl  FROM

OClLobLocator*  one_lob;

NHEDRIE SO, FFATIRA .

[*HIEA AN E AL/
One_lob =

/A% 5 LA )3tk /

some_table;

Hd lobl /& LOB FE I H one_lob XM T LOB F B ff) & X AT .

B

B

\

~

OClDescriptorAlloc(...OCl_DTYPE_LOB...);

OCIDefineByPos(...1, ..., (dvoid*)&one lob, ..SQLT CLOB,...);

OCIStmtExecute(..., 1, ...);

ERRG A DE R 2 81, IR 18 0CIDescriptorAlloc () BRER 2 Bo iR #5 .

6.2.3
6.3

7 OCI MR R%

X —T54 41 Oracle ff] OCI #H3% PR %L
7.1 g, EMPIB RS

X /MR OCH 3% HE connect. %4 authorize AIW]UEAL initialize BREL. X 7-1 5T

R 71 EE. BERWIGRE

Function

Purpose

oCIConnectionPoolCreate () on page 15-5
oCIConnectionPoolDestroy () on page 15-8
OCIEnvCreate () on page 15-9

OCIEnvNleCreate () on page 15-14

OCIEnvInit () on page 15-12
oCIInitialize () on page 15-18
OCILogen () on page 15-22

2CILogonz () on page 15-24

oCIServerAttachi() on page 15-27

ServerDetach(] on page 15-20

OCISessionBegin () on page 15-31
OCISessionEnd () on page 15-35
OCISessionGet () on page 15-36

SeseicnPoclCreate () on page 15-40

=zssionPoolDestroy () on page 15-44
SessicnRelease () on page 15-45

oCITerminate () on page 15-47

Initializes the connection pool.
Destroys the connection pool.
Creates and initializes an OCI environment.

Creates and initializes an environment for OC]
functions to work under. Allows you to set character
set id and national character set id at environment
creation time.

Initialize an environment handle.
Initialize OCI process environment.
Simplified single-session logon.

This function is used to create a logon session in
various modes.

Attach to a server; initialize server context handle.

Detach from a server; uninitialize server context
handle.

Authenticate a user.

Terminate a user session.

Get a session from a session pool.
Initializes a session pool.
Destroys a session pool.

Releases a session.

Detaches from a shared memory subsystem.

7.1.1 OCIEnvCreate() BB 3

YERM: APAT ocl RBIPAT R AT SR L — N IRES



JRAY.

Sword OCIEnvCreate( OCIEnv **envhp,
Ub4 mode,
CONST dvoid *ctxp,
CONST dvoid *(*malocfp)

(dvoid* ctxp,
Size_t size),
CONST dvoid *(*ralocfp)
(dvoid* ctxp,
dvoid* memptr,
size_t newsize),
CONST void (*mfreefp)
(dvoid* ctxp,
dvoid *memptr),
size_t xtramem_sz,
dvoid **usrmempp);
SH:
envhpp: FB MM EE AR TR ET o
mode: FREUIFIIEM AR . AR A
* OCI_DEFAULT—#KiAME, HAHE UTF-16 4fid.
+ OCI_THREADED—{#i F £k F2 ¥ 855 o
+ OCI_OBJECT—1si FHXf G ¢t
* OCT_EVENT—H H H it =17 [l et
* OCT_NO_UCB—2% 111 FIZh 25 [0 M B $ OCTEnvCallback. 4FREEGIEERS, BRI
FH OCIEnvCallback FR%Y.
+0CI_ENV_NO MUTEX—7EMASE A A B 7 o FrA RIS AR T 58 i, BE TR A)
YRAE B ARG | 52 5K OCT i FH AR 6 24 514K,
* OCI NEW LENGTH SEMANTICS—
ctxp: R PO AF 1 B& #50E SCE) BT 3.
maloctp: f8 B/ & LT AE /3B B4 ans>y OCT THREADED AR, IXANPIAE 5L bR
AU S RS E 22 e can L
ctxp: 8B & S A7 2 B BR80T B R SR .
size: Fa IR 2 SCH A7 70 I BR H0 BE A A7 KN
ralocfp: 45U LI A7/ Be R 2. ansR 2y OCT_THREADED A%, XA A7 7T
BRI KA AT SRR 2 AR A VT IR Y
ctxp: 7 E SCHI A5 73BC BR8N SCHRET
memp : A FFER TR T
newsize: # 73 BC I P AFFET KN
mfreefp: Yi W] 5 CHI N AR RR 2. 4120y OCT_THREADED #5238, XA AF-RE R
B I SLHF 2 AR VT T Y
ctxp: 7 E SCHY A RETRBR B L SCHa%L .
memptr : BRI A A7 148
xtramemsz : 15 B 43 Be B N AE 20
usrmempp : A SR [E] xtramemsz AN AFEHIFRE



R

XA RN AR R T 1 0CT B0 A G — 3R

XA B HIGR (8] — NPT RIN, XA A LA OCT s . 78 OCT AT LI £
AL, AT HIABIE . XA R S PAT S R T 7 AR TR AL

7.1.2  OClIServerAttach PR

YER: 9 ocl BB — /MBI IR VT H BR A2

JRAY:

Sword OCIServerAttach( OClIServer *srvhp,

OCIError *errhp,
CONST text *dblink,
Sb4 dblink_len,
Ub4 mode);

¥

srvhp:— /N RBEWIE LIRSS 48 A, XA IRSS 28 AR IX AN R W ia At . &8 —
AR AR 2 7 A R

errhp: BHR TN, SHERKER, AT LU ZER 1515 % OCIErrorGet() bR 23R
Bz Wis 5

dblink: 1t B FH (0 850808 P IR 55 45 . XSS ER I — AT 8, XA R U0 T T
Fres . WISRIER RN NULL, XA BB 0 2% 2 B ML

dblink_len: 34 dblink AITHi [A] (745 B K

mode: ¥ BIERAERRE . A R B A A

* OCI_DEFAULT: NERiIAFE.

« OCI_CPOOL : i FH i Hith.

bay:

XA BREH KRB —AS OC B AR 7 A —AMr e IR S5 a4 TR R %2

A BRBAIIBAC RS Z8 F0R, XA RS A AR L A2 D48 OCIHandleAlloc() B% 73 Iic
). LA OCIAttrSet() &£ il DLHFIX AN s EI UG I IR S5 35 b R SCRIRRESE 2 — AN IR %%
BRI —ANBESL TR, AT DU IR SS B AT ol i E .

W= A 2 N RS S PATHEAE, WIAT DA4ERF 2 AN RS54 BN SCRIR . mT BAXY
B55 bR SCRIRR 4TS 58 BT — AN IR S5 38 B R SCRIREEAT oc #:4F

24 OClServerAttach() BRI PAT f5, 2R 8)— Oracle [l FE shadow process. A
T BRIXA™ Oracle RRiliFE 7, W40 OCISessionEnd()E% ZUF1 OCIServerDetach() &% . 750,
BEE BROEFEM AR5 Unix RGFERIFE. oS50l f 5 0 LA 2 ifeE, %
R TGIE SR B

Bl

N AT 7~7E T OClIServerAttach() BRI B I H o IXBACIS /L 1 RS #8004k, A T
attach B3, ZIC T RSS B RAAMIE B E T IRSS b N SRR B IR S5 48 R SCRIA

[* 5B RSS 2% B R SRR */
OClIHandleAlloc( (dvoid *) envhp, (dvoid **) &srvhp, (ub4)OCI_HTYPE_SERVER,
0, (dvoid **) 0);

VIR 5545 T SCRIR*/
OClServerAttach( srvhp,

/¥R SS B SCRI Y/
OCIHandleAlloc( (dvoid *) envhp,

errhp,  (text *) 0, (sb4) 0, (ub4)OCI_DEFAULT);

(dvoid **) &svchp, (ub4)OCI_HTYPE_SVCCTX,



0, (dvoid **) 0);
[*BCE RS B SCRIR R I IR S5 A LR STE R/
OCIAttrSet( (dvoid *) svchp, (ub4) OCI_HTYPE_SVCCTX, (dvoid *) srvhp,
(ub4) 0, (ub4) OCI_ATTR_SERVER, (OCIError *) errhp);
7.1.3  OCIServerDetach() &%
YER: BB oct BAERT— N EImIR A7 1]

JRAY:
Sword OCIServerDetach( OClIServer *srvhp,
OCIError *errhp,
Ub4 mode);

¥

srvhp:— AN CEWIRGI RS 4 BN SCRIN, 1A 24 B B R VI RS . 1%
PR T

errhp: 1] LLAE 625 OCIErrorGet() R BRI WS B A =AM

mode: LIAERE A RIBI. {CH A s zJ2 OCI_DEFAULT.

bay:

XA R E 2 MBR OCH AR BB HE IR U 1] BR A%

7.1.4 OCiSessionBegin() A%

fEM: BIg— MNP SEHITFHE— MNP 2.

JRA:
Sword OClSessionBegin( OCISvcCtx *svchp,
OCIError *errhp,
OClISession *usrhp,
Ub4 credt,
Ub4 mode);
ZH:

svehp: IR %5 B NA-A) . 7E svehp HHAZIE — AN B IR S 2% B R SCRIR

errhp: HiRAJMN, 2B HRKAER, AT PLEIZE R AL 2 OCIErrorGet() BRI 3K
2 WifE

usrhp: — M P2 id B SX AR, BRETIE A AN )R

credt: i ISR B F P 2 E ARG . A RUE A2

* OCI_CRED_RDBMS—1{ i FH| - &4 A R /R 9 A4 SRIHEAT IAUE o £ 1 FH Utk R BT 2 200
B H P 4xiE A i) OCI_ATTR_USERNAME H1 OCI_ATTR_PASSWORD J& 1 .

* OCT_CRED_EXT—{# F /MHINIE . AN P 44 3 %00

mode: fi EFAE A . HHHEN:

+0CI DEFAULT—BRIME L, AR, 3R Bl H 21 B SCh) il A g i B 3 svehp
A E RS R SCA .

« 0CI MIGRATE—

* OCI_SYSDBA—-DBA #3X, 7EX szl H - #4% T SYSDBA AUFR .

* OCI_SYSOPER—fE FitsisX, 7EIX i~ I #4% T SYSOPER BUFR

« 0CI PRELIM AUTH—.

R

0CISessionBegin () BRI K [\ IR 25 A A UE— AN FH

0CISessionBegin () BAEU A SCHEXT RS b N SCRIRH I AR S5 28 AORRFTHR BA Y Oracle AR



25 2 HEAT FH P AIE o
Bl
NI BH T 0CISessionBegin O) BRE AL . X BARIS/BC 1 FH P 2B AR, &%
B TR 4 Ed:, A 0CISessionBegin () BREUIE HH &1k W B RIR S R ¢
EPO
7B HH Pl A/
OCIHandIeAIIoc((dv0|d *)envhp, (dvoid **)&usrhp, (ub4)OCI_HTYPE_SESSION,

(size_t) O, (dvoid **) 0);

[*BCE S iE AR T 44 A A/

OCIAttrSet((dvoid *)usrhp, (ub4)OCI_HTYPE_SESSION, (dvoid *)"hr",
(ub4)strlen("hr"), OCI_ATTR_USERNAME, errhp);

[*UCE S AR R R R 1/

OCIAttrSet((dvoid *)usrhp, (ub4)OCI_HTYPE_SESSION, (dvoid *)"hr",
(ub4)strlen("hr"), OCI_ATTR_PASSWORD, errhp);

/*fIHOCISessionBegin() ki %k, G —"NH P S G— N P &b/

checkerr(errhp, OClSessionBegin (svchp, errhp, usrhp, OCI_CRED_RDBMS,
OCI_DEFAULT));

[ E RS LN AR P ik et/

OCIAttrSet((dvoid *)svchp, (ub4)OCI_HTYPE_SVCCTX, (dvoid *)usrhp,
(ub4)o, OCI_ATTR_SESSION, errhp);

7.1.5 OCISessionEnd() &%t

VER: #&1E OCiSessionBegin()EEE T €I I H P &1if.

JRA:
Sword OClSessionEnd(  OCISvcCtx *svchp,
OCIError *errhp,
OClISession *usrhp,
Ub4 mode);

ZH:

Svchp:IR%s B FCaIil. DAICEH — A MRS & BN SCRIRR AT a1l f il
EHR T svehp.

errhp: ERAINE, AR ER, FATAT DL IZE R A AL 13 2 OCIErrorGet() BRI E3K

ZWiE R

usrhp: HUEXTZAH P EFAE. WX AN ZE08 NULL, RS B SCHIRR A R P 4 B
N

mode: ME— 2 HIBA 2 OCI_DEFAULT.

7.2 HINRFIRRF RS

XA OCI FIRR AN IR 1T R L

R 7-2 AIRAIRERRF R H



Function

Purpose

OCIAttrGet () on page 15-49
OCIAttrSet () onpage 15-52
OCIDescriptorAlloc () on page 15-54
OCIDescriptorFree () on page 15-57
OCIHandleAlloc() on page 15-59
OCIHandleFree () on page 15-62
OCIParamGet () on page 15-64

OCIParamSet () on page 15-66

Get the attributes of a handle

Set an attribute of a handle or descriptor

Allocate and initialize a descriptor or LOB locator
Free a previously allocated descriptor

Allocate and initialize a handle

Free a previously allocated handle

Get a parameter descriptor

Set parameter descriptor in COR handle

7.2.1 OCIHandleAlloc() & %k

FER: IR — MRS BC I AIRIAR AL B DR IR 4t

JERY.
sword  OCIHandleAlloc(

Y
parenth:—/MABEA]HR o
hndlpp:i& [A]— M) .

CONST dvoid *parenth,
dvoid **hndlpp,

ub4 type,

size_t xtramem_sz,
dvoid **usrmempp);

type:FE € B AR AL. RVFIRTELE:

* OCI_HTYPE_ENV—43fic C 2574 OCIEnv HIFAEEAHA

« OCI_HTYPE ERROR—4}L C [¥] OCIError ZEH (A R 4R 45 A4

+ OCI_HTYPE SVCCTX—Z3R C f] OCISveCtx KM AR S BN A4-AH .
* OCI_HTYPE STME—Z}Fc C fJ OCISveCtx 57 fiE A1) AR o

+ OCI_HTYPE DESCRIBE—Z3HC C fJ OCIDescribe ZEH iR AR .

+ OCI_HTYPE_SERVER—4}it C K4 7N O0CIServer MR %5 2% b F SCHIHA
« OCI_HTYPE_SESSION—74}Pic C 2L N OCISession HIH J & iE A4 .
« OCI_HTYPE_TRANS—ZiC C ZE%45N OCITrans 45 1 R SCAHA.
xtramem_sz: 5 7€ #/ECHITH 7 AT

usrmempp : IR [A1HE /3 BE ) xtramem sz K/NEINAFRITFEET -

TR

XA BB [B]—NZ2H type HRE SRR R RO TR ST $RAT RGNS IR [B]— > non-NULL
A IEI « BT A B0 BE A IR EAR SC TAE 3 A S B SCAJAN parent handle—3ABE A4
HAMRKAEN, AREZEEE .. XA REEAT R JEIR ] 0CT_SUCCESS, 47 #f ik

AR [E] OCT INVALID HANDLE.

AL S OCT BT, WL 4if# A 0CTHandleAlloc () B R 4> FR AR
A F OCIEnvInit BRECR 2B AIWIIGALIAIE A 4R o

7.2.2 OCIHandleFree()EE 3

fER: XA RBUR AR — N0

JRAY:
sword  OClIHandleFree(

dvoid *hndlp,
ub4 type);



SH:
hndlp: OCIHandleAlloc() & %5 43 Bt i A4 o
type: Ui B BB U AUAR SR Y . AH G R AN A

+ OCI_HTYPE ENV—Z3fit C 257 OCIEnv KR EEAHA
+ OCI_HTYPE ERROR—%}HL C f¥) OCIError 57 (4 4R 15 A1) 4K .
+ OCI_HTYPE SVCCTX—43fit C f) 0CISveCtx KA AR S LR - A)HK.
* OCI_HTYPE STME—74}AC C ) 0CISveCtx JEBY fiE 4] AIHR .
+ OCI_HTYPE DESCRIBE—Z3HLC C ] OCIDescribe AL iR A4 .
« OCI_HTYPE SERVER—4}fic C 28744 OCIServer HIARSS %5 L N SCAJHA .
* OCI_HTYPE SESSION—%3Ht C 2874 0CISession I P &1 A
+ OCI_HTYPE TRANS—Z3Ht C 28%4K 0CITrans HI5H45 E AN .
bacy:
XA R ECRE TN type 458 7€ 27 () AR I A7 5 1A)
IXA PR AR [F] OCI_SUCCESS B3 OCI_INVALID_HANDLE.

BT I AR R LA i R . G R SRR HRE IR, T oCt B8 U T RN A7 it =3

7.2.3  OCIAttrGet() R
YER: FSRIRL— MW EYE.

JRA:
Sword OCIAttrGet( CONST dvoid *trgthndlp,

Ub4 trghndltyp,
Dvoid *attributep,
Ub4 *sizep,
Ub4 attrtype,
OClIError *errhp);

24

trgthndlp: A RN FEE . SEPRIG AN AT AR — MERI AR, — Daiif) s,
trgthndltyp: 15t B AJAR R 2R .
attributep: & EAE [ 455

sizep:JBHAE IR/ . KN attributep /& dvoid ZEMFRER, FTLL size &2 LA A LA,

R R B R /N2 oCl 2 AT, FrbAIXANZ800] BLE N NULL. KT text*8
SR, ZBBLTUR A ubd AR, HARME TR B KE .
attrtype: 3K HUP) JE P12 8

KAL)

errhp: ERAINE, AR KER, FATAT DL IZE R A AL 13 2 OCIErrorGet() BRI E3K

BZWiE &
R
XA BRI SRR — A RN R E & 1
7.2.4  OCIAttrSet() K3
ER: IPMRBAREE - MIRSRERHRTR B,

JRA:
sword OCIAttrSet( dvoid *trgthndlp,
ub4 trghndltyp,
dvoid *attributep,

ub4 size,



ub4d attrtype,
OCIError *errhp);
S
trgthndlp: ZAZ U AR TR £
trghndltyp: )RR IR,
attributep:JBVEAE TR . BIEMESBE R B AT . s E et el
HlFRE T AL Z R RN R .
size:JBIEAE IR/, X OCl D& FIEREM:, 7TLLEFALH 0. X) text* RAI @M, T
i AL ubd KRR FAF R K.
attrtype: # % & 1)@ LR AL,
errhp: SFRAIN, ERRAAN, BATATLLRZAH R A)if% 146 % OCIErrorGet() e H3K
Bz Wz B
7.2.5  OCIDescriptorAlloc() &%t
EM: ARERRAFECE LoB BALRF 2 EEZE ] .

JRAY.
sword  OCIDescriptorAlloc(CONST dvoid *parenth,
dvoid **descpp,
ub4 type,
size_t xtramem_sz,
dvoid **usrmempp);
ZH

parenth:—/MABEA]HR o
descpp:i& [Bl — MR R B LOB &I fF -
type: 45 E IR 7T 1R AU B # LOB JE LT .
« OCI DTYPE SNAP—
+0CI_DTYPE LOB—HF43fic OCILobLocator %YM LOB &AL 7F (XfF- BLOB 3% CLOB).
* OCI_DTYPE_FILE—H]-F OCILobLocator 57U (¥ FILE {8357 () 2 A4 o
xtramem_sz:¥5 %€ N 27 A P 3 B A7 I B
usrmempp:iR [A] xtramem_sz K/ N AEHIFREL
bay -
IR 5] type ZE R E PSR B HIARFFREr o AT DD JE I Rl HE B R 77 5% LOB
ENLFF o
WRPAT T, BR%GR[E] OCI_SUCCESS, 75 UIJ3% [1] OCI_INVALIDE_HANDLE.
7.2.6  OClIDescriptorFree() R
YER XA BRSBTS A 73 FE R A -
JRAY.
sword  OClIDescriptorFree( dvoid *descpp,
ub4 type);
descpp:— /M7 FL IR T
type: 45 H R THUR A7 it 25 [ R 2 2
Vi ¥
X AN bR R R — AN R RF AE OE W A il S 8] . IR [l OCI_SUCCESS BY #
OCI_INVALID_HANDLE. FrA il fF &8 vl LA B sCHORE T, (H 2, SIS AR B ik



Ja, HHERRF R SRR
7.2.7

OCIParamGet ()RR %l
YEH: RIE—ANEIR A RERE IE AR IR EM BRI SHHRA .
JRAY:
sword  OCIParamGet( CONST dvoid *hndlp,
ub4 htype,
OClError *errhp,
dvoid **parmdpp,
ub4 pos);
¥

hndlp:—AMEA) A FFEL & A )i . OCIParamGet() PR EUK 2 A IXANAJRIR [A]— /N2

KOt R AT o

htype:$if & 1% 2 240 hndlp FIAIRAISERL. AR

« OCT DTYPE PARAM, ZH(HhiR 1.

« OCT HTYPE COMPLEXOBJECT, & Z<%} % 3RENAIH .

« OCI_HTYPE STMT, iEHJAJH.

errhp: FHRAIN, AEHRAAER, TATHTLLRIZEHR AIMfLE S OCIErrorGet()

PR RIS TS

parmdpp: 41 pos f& € FINL B 1S BB R
pos: 1t BB A) AR B E F IR A AL B . 2 NI BIR [F— NS EHE IR R .

IXA B B [ 4838 R B 1 R RO R E AL B S RGRR T . S EGRR T SR AE

IXE ARG E . E UNHEA R
K713 e, B XNHREH

OCI FENFBIAT /3 Bc i) 7] LLIE I OCIDescriptorFree() R HUCRBRUE A
7.3 8B, ' XAHER R

Function

Purpose

OCIBindArrayofStruct () on page 15-69
OCIBindByName () on page 15-71
OCIBindByPos () on page 15-77

OCIBindDynamic () on page 15-82

OCIBindObject () on page 15-87
0CIDefineRrrayOfStruct () on page 15-90
0CIDefineByPos () on page 15-92

0CIDefineDynamic () on page 15-97

OCIDefineCbject () on page 15-100
OCIDescribelny () on page 15-102

oCIStmtGetBindInfo () on page 15-105

Set skip parameters for static array bind
Bind by name
Bind by position

Sets additional attributes after bind with
OCI_DATA_AT EXEC mode

Set additional attributes for bind of named datatype
Set additional attributes for static array define
Define an output variable association

Sets additional attributes for define in
OCI_DYNAMIC_FETCH mode

Set additional attributes for define of named datatype
Describe existing schema objects

Get bind and indicator variable names and handle

7.3.1 OCIBindByName() B %

fEM: RIBZERFRZEMN—A saL BRI ST Z KIS

JRAY:

sword  OCIBindByName( OCIStmt

*stmtp,



OCIBind **bindpp,
OClError *errhp,
CONST text *placeholder,
sb4 placeh_len,
dvoid *valuep,
sb4 value_sz,
ub2 dty,

dvoid *indp,

ub2 *alenp,
ub2 *rcodep,
ub4 maxarr_len,
ub4 *curelep,
ub4 mode);

S8
stmtp:# AbHE Y sQL B3 PL/SQL 5 A) 15 A) AR .
bindpp: CRAFIZX A bR HL 3 273 B 0 € AR TR ET . 98 FORRZES T =AM € 14

MERIFTA R EER . SE AR, XA E AN R . 1A%/
Wt ZAL RN, FREFI AU NULL B 2 — AN U SR E AR

errhp: HRAJNN, 2B HRKERN, AT LB IZE R AL 2 OCIErrorGet() BRI 3K

B2 W s

placeholder: 44 7 RARE I S A2 RF, Houf g Rl TE A) AR S5 & A il — AR &
placeh_len: A7 FFHIKE . LA A7 .

valuep: 51 dty S0 E 1AL I B I F5 5

value_sz: /T REFR4t valuep Fa 1A A AR . X T2 7 B R o A Rl H R/ IR

« EAIFFEE REFs, FRAIEH sizeof(OCILobLocator*) .

dty: FHEPIRE BRI EE SRR .
Indp:F/R# B HIARE . X TBR SQLT_NTY ZAMPOEHR A, ZARE Jvta ) sb2 KAL)

FRETEE — > sb2 IR

alenp: 4 3 R SR FEIFRET

rcodep:Fi [l — M B JOR [ A B H i a5t

maxarr_len:

curelep:

mode: 52, AR A

« OCI_DEFAULT—ERIARE

* OCI_BIND_ SOFT.

* OCI_DATA AT EXEC.

Va3

XA BB R AT ARG E el . P8 e — MEFF AR AT —A saL ifih)EL

# PL/SQL BRAPF AL AF Z RN 4 5o XA BRAUB TR E 7R E I BRISER, el T
FEISATIN R s 15 2K

el

SHRET, OCHBCE X AMRET 4 17— AT 70 BC A9 AT R0 ) A

AR E R B BOgRE Ui, F05E fUR T bindpp ZEHRH . 414 **bindpp 2 4

7.3.2 OCIBindByPos() F ¥
1EM: RIEREFZEM—/ saL B K SA/KFZ RS E .



JRA

sword  OCIBindByPos(OCIStmt* *stmtp,
OCIBind **bindpp,
OClError *errhp,
ub4 position,
dvoid *valuep,
Sb4 value_sz,
ub2 dty,
dvoid *indp,
ub2 *alenp,
ub2 *rcodep,
ub4 maxarr_len,
ub4 *curelep,
ub4 mode);

2H:

stmtp:# AbH Y sQL B3 PL/SQL 5 A) 15 A) AR .
bindpp: CRAFIZX A bR HL 3 273 B I Z0 € AR TR ET . 98 PORRZES T =AM € 14

MNMERTEREERE . HiE A AREOR N, XA E AN e R . 1A/
Wt 2L AR, FREFI L AU NULL B 2 — N AU SR E AR

errhp: FRAJNN, MFHRKAERN, AT LB IZE R AL 13 2 OCIErrorGet() BRI 3K

B2 W s

position: Bt 5 AL R AL E
valuep: i [H] dty Zx 5 & (128 84 B e -
value_sz: /Tt %L valuep FR1AIMEUE I RE . X T2 7 B FH AR PP AN i HLOR /D B ik

v EAIFFEE REFs, FRAIEH sizeof(OCILobLocator*) .

dty: FHEPIRE I BUE R SRR .
Indp:F/R# B AIARE . X TR SQLT_NTY ZAMAOEHR A, ZARE Jta ) sb2 KAL)

FRETEE — > sb2 IR

alenp: 4 3 RIS FRK FEIFREL

rcodep:Fi [l — M B JOR [ A B H i a5t

maxarr_len:

curelep:

mode:#5E. AHRPIBAA

Va3

XA BB RAAT A IS E e . 908 e — DMEFF AR FHIBEAT—A saL ifh)EL

& PL/SQU BRI LA Z ST A o XA AR E 1R E B ISEA, e T
FEIBAT IR SR AL M 1 7 3

AR E R B BOgRE N, FR5E fURR T bindpp Z R . 414 **bindpp 2 4

SHRET, OCHBUE X AR EHR I — N /T 20 B AT 2 A0A -

el

7.3.3 OCIDefineByPos() E{ %
1EM: ByprigFBRHH— M FERAMEEZPXNES.
JRA:
Sword  OCIDefineByPos( OCIStmt *stmtp,
OClIDefine **defnpp,



OClIError *errhp,

Ub4 position,
Dvoid *valuep,
Sb4 value_sz,
Ub2 dty,
Dvoid *indp,
Ub2 *rlenp,
Ub2 *rcodep,
Ub4 mode);

Y
stmtp:iE =K sQL B G A A) R .
defnpp: 48 A15E CAIRRTREF TR ST . WSRIXNSHON NULL, 31X R 0k 22 [ Ut 43 1ic
XA FEEFE CRESLR, —ANE NULL G T DUE R AN S5 AN SRR AE
A TR E UE R
errhp: SHIRFINN, SEERAER, AT DL Z AR )15 3 2 OCIErrorGet() BRI 3R
Bz Wis 5.
position: X AMEEFTE B IIALE . BN 1 FFUER, FEHMNAE RS,
valuep:Fa 17 dty Z T8 B I 288 1 2% i X B3 2 o X B M FR 6. 0T LOB F B, 4%
PRIXFE4F 25402 OCILobLocator AU [¥) LOB & 1 7 HIFRET -
value_sz: valuep FREH T HE M) G201 IX (R R/ o
dty:FE KA . T4 B P 7 B (] o AR 7 AR &
indp:fE /R A B R ECH B MRS . X ThRHEAR &, IR TR sb2 BB e £ B
s sb2 BRI HA
rlenp:Fi [ R BRI ECHE 1K FE I BUH I FE 5T Rlenp W RN T 2= #0228 K
rcodep: 7Bt IR RIS H A 1 FR L
mode: . A AR A:
« 0CI DEFAULT—ERiARE.
« 0CI_DEFINE_SOFT.
« OCI_DYNAMIC FETCH.
R
XA BREE LM EM Oracle [R5 45 RBUERE T 22T X o XA R e NPTk
Brlash oo e LA . an R *defnpp N— N HESHRE, OC (RIKIZANEEHE M — > Al
7 OCIHandleAlloc()B% %3 OCIDefineByPos() & £ it [ 2 ) A4
IREL LOB “FBURAUN, 22 X 5% L2402 —ME M) OCILobLocator ZE7U 1) LOB & AL 1)
a4k, @it oCIDescriptorAlloc() %k 4 Bl T . LOB “F Bk [H] LOB SEALFF, TiAJE LOB i .
7.4 EREH
XA ER R K 7-4 B T IER R
® 7-4 ERERHK

cd
]



Function Purpose

OCIStmtExecute () on page 16-5 Send statements to server for execution
oCIStmtFetch() on page 16-9 Fetch rows from a query (deprecated)
OCIStmtFetch2 () on page 16-11 Fetch rows from a query

oCIStmtGetPiecelInfo () on page 16-14 Get piece information for piecewise operations
OCIStmtPrepare () on page 16-16 Prepares a SQL or PL/SQL statement for execution.
oCIStmtPrepare2 () on page 16-18 Prepares a SQL or PL/SQL statement for execution.
oCIstmtRelease () on page 16-20 Releases the statement handle.
ocIstmtSetPiecelInfo () on page 16-21 Set piece information for piecewise operations

7.4.1 OCIStmtPrepare() BB %t
fEM: APAT saL Bi#F PL/sQLIEA] T ES: .

JRAY:
sword  OCIStmtPrepare( OCIStmt *stmtp,

OCIError *errhp,
CONST text *stmt,
ub4 stmt_len,
ub4 language,
ub4 mode);

ZH:

stmtp:iE A AR . 5 IXANME ) AR IE 15 A ST .

errhp AR A, MEHIRAER, AT LLBZASR A4 % 42 OCIErrorGet() B 53k
Iz WifE B

stmt:if A, BTG sQL Bk pL/sQL iBA] . AZIE— AN NULL Z5 B I 717 .

stmt_len: i AR .

language: T IE A IEYE . ATRERIEA

« OCI V7 SYNTAX—V7 Oracle fi@HTiE%:.

* OCI_NTV_SYNTAX—fHT (PIEE A T IR 55 25 [ AR

mode: . ME— R BERIME /2

* OCI_DEFAULT—ER AR .

R

— A~ 0CI N R P A8 X AN BB BOR N AT — A saL B PL/sQL i Al 4% .
OCIStmtPrepare() R & X T — /NN HFEFIEK

XA BB AR E A AR RIS 22 R 25 88 2 (A (R

7.4.2 OCIStmtExecute() &%

TEM: BE—MAHERERERS .

JRA.

sword  OCIStmtExecute( OCISvcCix *svchp,
OCIStmt *stmtp,
OCIError *errhp,
ub4 iters,
ub4 rowoff,
CONST OClSnapshot *snap_in,

OClSnapshot *snap_out,



ub4 mode);

Y

svchp: ik %5 B F SCRHR

stmtp: B A AR . T T 1) I HE O 2RSS A

errhp: E5IRAIN, SHEERAER, FRATAT DL IZET R AW AL 18 42 OCIErrorGet() BRI E3K
HOZWiE 5

iters: % T-3IF SELECT i&H), iEAIPATHFIIREEE T iters-rowoff,

X} SELECT 54, W iters yAE 0, WIDAZ0 N 5E B 1 1B A AJRR ) 58 XARAE . BRI
PAT IR iters 1T EHE 1N € SIS i IX A 9 HARHE 3R EUAT 2L prefetch row count T3k
B 24T, WERATAKIE SELECT B &R A2 /04T, A iters T E A 0.

Xt FAE SELECT 5], W% iters=0, M ERHEUR [l — AR

rowoffifedA &R 5| . KT ZATHATINEA G0 e IR aE R 5]

snap_in:iiZZHUNTTIE S H. RS %S5, HiE R —1 OCI_DTYPE_SNAP 7Y
PP IR IR T .

snap_out:iZZHON T IESH . R %24, H 4245 A OCI_DTYPE_SNAP ZEHY ()4
RFF o

mode 5 045

« OCI BATCH ERRORS

+ OCI_COMMIT _ON_SUCCESS—4— AN AJTEMBL A N HATHS, a0 B A AT, Ml
1T SE UG T3 55 2 R A .

* OCT_DEFAULT—ERIABE, {5 A AR 3R OCTStmtExecute () R, &2 BaaHbik
5] 5T B ik 7 B IR A R

+ OCI DESCRIBE ONLY—Hiid i, XMEXH TAERATRIERIE M #IREE . Ptk
AP 0CIStmtExecute () BRALFEAPATIER], W 2R [FFHEFBIRRGEE . NfemmE
e, B BRI

« 0CI EXACT FETCH—

+ 0CI PARSE ONLY—

« OCI STMT SCROLLABLE READONLY--—

R

AR RBAT AN CLUERIF saL ER). X AR, NHAEF SRS &
IR

7.4.3 OCIStmtFetch() &5

1EM: REERNER.

JRAY.

Sword  OCIStmtFetch( OCIStmt *stmtp,

OCIError *errhp,
Ub4 nrows,
Ub2 orientation,
Ub4 mode);

ZH.

Stmtp:i& AN .

errhp: HRAJNN, 2HHRKAER, AT PLEZE R A £ 13 2 OCIErrorGet() BRI 3k
Bz Wi S
nrows: M\ 4 FIT A7 B IR T 2



orientation:7E 9.0 JRAS AR, ME—n] LAHE25Z {E /& OCI_FETCH_NEXT.
mode:#5,. % N\ OCI_DEFAULT.

Rk

WIERTGREUAT B 9 1908, XA SRER R — DA
WAL 2 LoB B, IRHEINZ LOB EAIfF .
RIS 2B I X AN B %R (5] OCI_NO_DATA.

7.5 LOB E¥

iX #4348 LOB SE A7 ) LOB R %K.

7.5.1 OClLobGetLength() &%

PYEF: 3KEL LOB K FE .

JRAY:
Sword  OClLobGetLength( OCISvcCtx *svchp,
OClError *errhp,
OClLobLocator *locp,
Ub4 *lenp);
ZH:
svehp: IR %5 bR ST

errhp: FHIRFINN, AEERAER, AT DL Z AR )15 35 2 OCIErrorGet() BRI 3R
Bz Wis 5.

locp: 5| A LOB ] LOB A 4F o

lenp: 1R LOB A%, MIHA LOB KE. ST 748 0B, ERFMIEE, X1
) LOB A1 BFILE, 'E//& LOB {7 Fi%ia.

bay:

FREL LOB UK. =1 LOB HIKFEA 0.

7.5.2 OCILobRead() EEi &X

PEF: 2B LOB BR# BFILE fI—&B4r B2 MIX .

JRA.
sword  OClLobRead( OCISvcCtx *svchp,
OCIError *errhp,
OClLobLocator *locp,
ub4 *amtp,
ub4 offset,
dvoid *bufp,
ub4 bufl,
dvoid *ctxp,
OClICallbackLobRead (cbfp)
(dvoid *ctxp,
CONST dvoid *bufp,
Ub4 len,
Ub1l piece)
ub2 csid,
ub1 csfrm);
ZH.

svchp:I%S BN A04



errhp: fHiRAIA, LA R KR, AT CUBAZHE R AWifE 3 2 OCIErrorGet() BR H3R

BEZ 15 2

locp: 5| A LOB B34 BFILE [1J—™ LOB 843 BFILE &% o

amtp: 7 BE AT IECE .. N R PR

Output with fixed-width  Output with varying-width

LOB or BFILE Input client-side character set client-side character set
BLOBs and bytes bytes bytes

BFILEs

CLOBs and characters characters bytes (1)

NCLOEs

offset: X/~ M LOB {E T4 4 FIW A% &=

bufp:fRA7 LOB (HIZE X HIFEEF . RE Z2t X bufl

bufl: 22 X HH S o

ctxp: [l e H ) B F SCHRER. PR NULL.
cbfp:

ctxp: a1 BREL 1) E RS0 ATRAA NULL.
Bufp:

Len:

Piece:

Csid:

Csfrm:

R

IXAN M LOB B3 BFILE HHEEHX — 0 3] — M2 X H . IWZS1 LOB B3 BFILE HHi2HU{E

e MR

7.5.3 OClLobWrite() & %

TER: R X P R%EEE A E LoB H.

JRAY.

Sword  OClLobWrite( OCISvcCtx

OCIError
OClLobLocator
ub4
ub4
dvoid
ub4
ubl
dvoid
OClCallbackLobWrite

ub2

*svchp,

*errhp,

*locp,

*amtp,

offset,

*bufp,

buflen,

piece,

*ctxp,

(cbfp)

(dvoid  *ctxp,
Dvoid *bufp,
Dvoid *bufp,
Ub4 *lenp,
Ubl *piecep)
csid,



ubl
S5
svchp: ik %5 B F - F04K o
errhp: #51R AW, 90 85 1R R AR
s WifE B .

csfrm);

» AT LLBZ A R AR A% 35 22 OCIErrorGet() BR 2I3R

locp: 5| F LOB B{# BFILE []—> LOB 5% BFILE & {7 £F
amtp: 71 I EE A E . W F R R

Output with fixed-width  Output with varying-width
LOB or BFILE Input client-side character set client-side character set
BLOBs and bytes bytes bytes
BFILEs
CLOBs and characters characters bytes (1)
NCLOEs

offset: X7~ M LOB 1H 4R 40 KW A% &= .

bufp:fR{F LOB A Gzt X K FE 5]
bufl: G X [

ctxp: (A1 BREL ) R SCHRER. AT R
cbfp:

ctxp: [FIE R H £ RS ATEUA N
Bufp:

Len:

Piece:

Csid:

Csfrm:

TR

e 2 IX KN bufl,

4 NULL.

ULL,

Fe Gt X (2 5 2 LOB 7 BUH

7.6 HEEH
XA FE S KR, R 75
R 7-5 HEMIEE

VIR R R oo EPNE

Function

Purpose

OCITransCommit () on page 16-198
OCITransDetach() on page 16-201
OCITransForget () on page 16-203
OCITransMultiPrepare () on page 16-204
OCITransPrepare () on page 16-205
OCITransRollback () on page 16-206

OCITransStart () on page 16-207

Commit a transaction on a service context

Detach a transaction from a service context

Forget a prepared global transaction

Prepare a transaction with multiple branches in a single cell
Prepare a global transaction for commit

Roll back a transaction

Start a transaction on a service context

7.6.1 OCITransCommit() B3

fEM: RXE5HEERRS ETFRANES.

SRR

Sword  "OCITransCommit( OCISvcCtx *svchp,
OCIError *errhp,



Ub4 flags);

S

Svchp: k55 B 2F-HA)

errhp: #RAIE, SHEERKAER, JATAT LU ZE R A% 15 2 OCIErrorGet() B3k
Bz Wz B

flags: WK HFF AR MmN, W flags 7] LUK Z20&, K% OCI_DEFAULT /E N HAR

bacy:

54FT RS bR AR AR R B SR AL

7.6.2 OCITransRollback() &%t

fEF: BIRAHHES.

JRAY:
Sword  OClITransRollback( dvoid *svchp,
OClError *errhp,
Ub4 flags);
2H:

svchp: R4 BN SCAIR . IRSS b 2R AR R S5 4 1R

errhp: #5RAIMN, AR KR, TRATATPLEZE R AL 13# 2 OCIErrorGet() BRI 3K
Bz Wz B

flags: L ATUA I 23 #% 1% OCI_DEFAULT .

bay:

TN

7.7 LEEERE

X IRLFE T H R AL, K 16-9 5 T A M2 F2 5 £ R 2L

# 16-9 LFEEH BRI Thread Management functions



Function

Purpose

OCIThreadCloss() on page 16-170
OCIThreadCreate () on page 16-171

CCIThreadHandleGet () on page 16-173

0CIThreadHndDestroy () on page 16-174
OCIThreadHndInit () on page 16-175
OCIThreadIdDestroy () on page 16-176

0CIThreadIdset () on page 16-177

OCIThreadIdInit () on page 16-178

CCIThreadIdiull () on page 16-179

CCIThreadId8ame () on page 16-180

OCIThreadIdg8et () on page 16-181
OCIThreadId8ettall () on page 16-182
OCIThreadInit () on page 16-183

CCIThreadIaMulti () on page 16-184

CCIThreadJoin () on page 16-185
CCIThreadKeyDeatroy () on page 16-186
OCIThreadKey3et () on page 16-187
OCIThreadKeyInit () on page 16-188
CCIThreadKeyEet () on page 16-190

OCIThreadMutexhoequire () on page 16-191

Closes a thread handle
Creates a new thread

Retrieves the OCIThreadHandle of the thread in which it is
called

Destroys and deallocates the thread handle
Allocates and initializes the thread handle
Destroys and deallocates a thread id

Retrieves the 0CIThreadId of the thread in which it is
called

Allocate and initialize the thread id

Determines whether or not a given OCIThreadId is the
NULL thread ID

Determines whether or not two OCIThreadIds represent the
same thread

Sets one OCIThreadlId to another
Sets the NULL thread ID to a given OCIThreadId
Initializes OCIThread context

Tells the caller whether the application is running in a
multithreaded environment or a single-threaded environment

Allows the calling thread to join with another thread
Destroy and deallocate the key pointed to by key
Gets the calling threads current value for a key
Creates a key

Sets the calling threads value for a key

Acquires a mutex for the thread in which it is called

Function

Purpose

OCIThreadMutexDestroy () on page 16-192
OCIThreadMutexInit () on page 16-193
OCIThreadMutexRelease () on page 16-194
OCIThreadProcessInit () on page 16-195

0CIThreadTerm () on page 16-196

7.7.1 OCIThreadProcessinit() R %

Destroys and deallocate a mutex
Allocates and initializes a mutex

Releases a mutex

Performs OCIThread process initialization

Releases the OCIThread context

YER: 4T OCIThread BEFERIAG4L -

JRE

Void OCIThreadProcesslnit();

TR

T 7 B HTE AN B B T OC) ZeAE Un e 416

FE— AN FRLRRE N FIRE 7, AT DA AT A e St T DAAN R I A e e i SR E 4
YT e 5 — R A R T AR AT AR ) OCIThread & K. Z )& (9 X

OCIThreadProcesslnit() B8 21/ A A AT R . 0B EER .

TE— N2 FER HFETF A, XA R B 2 R o X e B9 58— WA FH b 2 AT An]
HAh ) OCIThread BREUA . Z JGHIXT OCIThreadProcessinit() B84 1A FH 5 7% G AE AT TR

. ENAAEREM.



7.7.2 OCIThreadInit() & %
fEF: #1464 oCIThread | F3C
JRAY:
Sword  OCIThreadInit(dvoid *hndl,
OClError *err);
¥
hndl: OCI A BE A B F - AL AR
err: OCI #5 IR A, HHHRKAEN, FRATAT DL 28T 1R A 413 % OCIErrorGet() BRi %L
RELZ W E B
Vazy:
OCIThread nit() B — AR AN, B4R oCl ZefE B SC. & RMKI T REE )7
FORIRAF— B %L R SR Fa%Er - Z J5 %) OCIThread nit() e 45118 FH 2 0% B RIAE ) B R SC.
B—/NXF OCIThreadInit() eR %5 118 FH # L BC— 4T OCIThreadTerm () B 1 A
7.7.3 OCIThreadTerm() &3
YER: B OCIThread EF 3L,

JRA:
Sword  OCIThreadTerm( dvoid *hndl,
OClError *err);

S8

hndl: OCI ABE A EE F - 2 AL AR

err: OCI #5 IR AN, HHHRKAEN, FRATA DL Z8T R AL i 2
OCIErrorGet() ER EIREUZ {5 . .

HRE:

XA R BN A5 8 — A% OCIThread Init() 8 1 F AR VG EE »

T OCIThreadTerm() BRI E 11 & A FH 2 2241 . OCIThreadTerm() BRI A iU 1] 5175 B 2|
B FH I IEOR OCIThread nit() B8 208 8 FH B IREO [E] o 408 FH BR[| i, e 2%k
OCIThread |23 BB BLss B F XN AF. —HIXRAE T, ZE T UlARYEH. FE
W H OCIThreadInit() B ER I EL—/N ¥ 1) OCIThread |1 3.

7.7.4 OCIThreadIdInit() &5

TEM: SECRHIEILLRFE ID

JRA.
Sword  OCIThreadldInit( dvoid *hndl,
OCIError *err,
OCIThreadld **tid);
ZH:

hndl:0CI SRS AJAR B FH P 22 5 AR o

err: OCl HHREIIN, AR KAER, AT CUBZE R A5 5 2 OCIErrorGet() BRI %K
REGZWHE S

tid: BB HIZEFE 1D Thread ID 484!

7.7.5 OCIThreadldGet() K %}

PEA: KRB AR ZFER OCIThreadld.

JRA:

Sword  OCIThreadldGet( dvoid *hndl,

OCIError *err,



OCIThreadld *tid);

Y

hnd|:0CI P85 AR B H - 21l a) AR .

err: OCl BRAIIR, AR KER, TATA LU Z AR AL 5 22 OCIErrorGet() FRI 2K
FHUZWHE S

tid: FLFR F) G- A7 FHZRR2 16 10 sty o

bacy:

tid N iZ #% OCIThradidinit() bR 20k W) 4 o 24 OCIThread H T 2k F2 348 Bi i),
OCIThreadIdGet() B His U5 2% T3 B AR B AEAE tie TR ALy . EEHIFARXANHULE. &
TS IXMEA N NULL, thread ID S AH B AO1H

7.7.6 OCIThreadldNull() &£

e BE—EER OCIThreadld £75 & NULL thread ID

JRAY:
Sword  OCIThreadldNull( dvoid *hndl,
OCIError *err,
OCIThreadld  *tid,
boolean *result);
2H:

hnd|:0CI P85 AR B H - 21l a) AR .

err: OCl RN, A RARKAER, AT LB IZE R AL S OCIErrorGet() BRI %L
REUZWE S

tid: T G ) OCIThreadlde {1354

result:¥5 M 25 LI FR4ET .

bay:

W ZFE ID 9 NULL 2672 ID, result % BN TRUE. S, result #¢% B FALSE. tid
N 1% OCIThreadldInit() #1444k -

7.7.7 OCIThreadldSame() &5

VER: AP OCIThreadld R EREFE —EE

JRA.
Sword  OCIThreadldSame( dvoid *hndl,
OCIError *err,
OCIThreadld *tid1,
OCIThreadld *tid2,
Boolean *result);
ZH:

hndl:0CI PR B AR EE FH 2 TE AR
err: OCl RIS, AR KAER, AT LU ZE R AL 2 OCIErrorGet() BRI %L
REGZHHE S .

R
7.7.8 OCIThreadMutexInit() K
ER: HERFIEH—NEF mutex.
JRA:
Sword  OCIThreadMutexInit(  dvoid *hndl,



OCIError *err,
OCIThreadMutex **mutex);
¥
hndl:0CI PABE AR EE F - 2 T A4«
err: OCl #5IRFIMN, HHNRAKAER, AT DL Z AR A WifL i 4 OCIErrorGet() iR £

RPZHHE S .

.

mutex: Z AR E S+ .

R

FI A B EL R AE A P AT T AR AL o

SANLIEARE RN AR — AN JFH, fE— NIRRT, HARPE YA

7.7.9 OCIThreadMutexDestroy() 2R %
YER: BSERE IR AT S A B2

JRA:
Sword  OCIThreadMutexDestroy(  dvoid *hndl,
OCIError *err,
OCIThreadMutex **mutex);
2H:

hndl:0CI A EEAJRR EE FH 2 15 AR
err: OCl SR FINE, MAEARKAER, AT LB ZE R AL 2 OCIErrorGet() BRI %L

REZHHE S .

mutex: 244 5 1 H R .

R

B MY 0 B R — o SR

B AN RPEA AR ) BLR B — AN AT — N AR A B B R HA SR I BRI

AR 5 HA BRI E IR BAT o — AN EFTE AR SS, HAREH .

7.7.10 OCIThreadMutexAcquire() R %
1ER: AR REBEERREF

JRA.
Sword  OCIThreadMutexAcquire(dvoid *hndl,
OCIError *err,
OCIThreadMutex *mutex);
ZH:

hndl:0CI PR F AR EE FH 2 06 AR
err: OCl RN, AR KAER, AT LB ZE R AL 2 OCIErrorGet() BRI %L

REZHHE S .

mutex: T ESR B B /%
R
W e A AR AT, WA P 28 BB e Re IR IUE. .
AREL— N RATIEA B SR R IE L
7.7.11 OCIThreadMutexRelease() K %
YER: BI— N EJF mutex
JRAY:
Sword  OCIThreadMutexRelease( dvoid *hndl,



OCIError *err,
OCIThreadMutex *mutex);
¥
hndl:0CI PABE AR EE F - 2 T A4«
err: OCl #5IRFIMN, HHNRAKAER, AT DL Z AR A WifL i 4 OCIErrorGet() iR £
RELZ W E
mutex: EUREIT R
Vazy:
WRALERZEEZXDEIFT, BRI —MERESREXADEFH HBCONA L ZER .
BT AR TR R . — DN AR A A 1 T e AT R
7.7.12 OCIThreadldSetNull() E& %t
YER: W4 5EM OCIThreadld B H A NULL 2872 ID.

JRAY:
Sword  OCIThreadldSetNull( dvoid *hndl,
OCIError *err,
OCIThreadld *tid);
2H:

hnd|:0CI P85 AR B H - 21l a) AR .

err: OCl R FINE, AR KAER, AT ZE R AL 2 OCIErrorGet() BRI %L
FEUZWE S

OCIThreadld:f& 7] OCIThreadld, H-2#iIR{E A NULL Z6#2 ID.

bay:

Tid MNiZ C. 24 OCIThreadidInit() B ZHTAA 1L, -

7.7.13 OCIThreadldSet() &%t

YER: ¥JR OCIThreadld FI{EIKZ 55—/ OCIThreadid

JRA.
Sword  OCIThreadldSet( dvoid *hndl,
OCIError *err,
OCIThreadld *tidDest,
OCIThreadld *tidSrc);
ZH:

hnd!l:0CI M8 AR ERE FH 2 TE A4 .
err: OCl #5IRFIMN, H RN, AT DL Z AT R A WifL 5 2 OCIErrorGet() BRI %L
AR E B

tidDest: H #% Threald, a7 fr 2% B ) OCIThreadld )67 & .

tidSrc:J5 Threadld, 3§ 7] kY5 OCIThreadld.

Va3

tid %4 OCIThreadldinit()B& B WI46 1k -

7.7.14 OCIThreadCreate() %

TEM: BIEEFTHLE.

JRA:

Sword  OCIThreadCreate( dvoid *hndl,

OCIError *err,
Void(*start) (dvoid*),



Dvoid *arg,
OCIThreadld *tid,
OCIThreadHandle *tHnd);

S

hndl:0CI #AEE AN ol F - &1l A4

err: OCl #5IRFIMN, HENRAKAER, AT DL Z AT R A WifL i 4 OCIErrorGet() iR £
REGZHHE B

starts B AR UB AT (1) PR 2K

arg:A& 1645 start TR A1 BRI 22

tid: QERAN Y NULL, 3T 2 RE 3R G 1D,

tHNd: WHER A9 NULL, A e A 3R BGZ A4 -

bacy:

FrAAEE L PATRE start B4 ) R EOF IR arg ZHOTIRIZAT . 8 R EUR B,
HRRRR 2t . R RO NOR [Bl—AME T MR — N2 8. RATE tHnd AAET G
MR, &—> OCIThreadCreate()B& £ 1118 F W4 ZiICHC — > OCIThreadClose() BRI %% 193 FH »

tid M iZ#f OCIThreadldInit() R ZHI 456 3 H. tHnd BiZ 4% OCIThreadHndInit() B& Z W] 4614 -

7.7.15 OCIThreadClose() A%k

ER: RA—NEREAIR.

JRA:
Sword  OCIThreadClose( dvoid *hndl,
OCIError *err,
OCIThreadHandle *tHnd);
2H:

hndl:0CI AL A B OCl Hl - & il A4

err: OCl R FINE, A EARKAER, AT IZE R AL S OCIErrorGet() BRI %L
REGZWHE B o

tHnd:fT £ ¢ A1 Y] OCIThread AJ 4

R

tHnd N iZ#% OCIThreadHndInit() BA & W] 464k . 7E 1 H] OCIThreadClose() %, HI[F—4
OCIThreadCreate() ¥ FH 1% [A] Y 2k AR AR FI 202 1D #EAZ 9 TC AL

7.7.16 OCIThreadHndInit() &%t

ER: A ERFIIEL TR

JRA.
Sword  OCIThreadHndInit( dvoid *hndl,
OCIError *err,
OCIThreadHandle **thnd);
ZH:

hndl:0CI # 5 AJ IR OCl I~ 21 a) i .

err: OCl HHREJIN, MAEHRKER, AT PURAZE R A 143 % OCIErrorGet() R %k
FEUZWHE S

tHnd: T L1 OCIThread AR HIFEET Mk .

7.8



8. FAINNAIMRFT R

X443 OCI F)AR AR 75 1 J& 14, WT LU OCIAttrGet() ek K 152 HUE 14 , OCIAttrSet ()
PRECR W B R
PR D e 4 P DA S Y B A R
8.1 [R% ETF AN
8.1.1 OCI_ATTR_SERVER &%
R REHFEN
YER: HIRE, REFRAARS LT AR RS2 LT CHIfREr. B, &
BRE ETFRRS S LT URE.
BHEEREIESRREL. ocCIServer**/OCIServer*
8.1.2 OCI_ATTR_SESSION &1+

R REHFEN
YER: Z2E, REIRS BT CAWRBAE R TSR ERTEE . HEse, ®E
BR%% B R SCEIRRENE | F SR .
BHEEREIEIRAL: OCISession**/OCISession*
8.2 A &iEHIN
8.2.1 OCI_ATTR_USERNAME J& %
R BB

EH: B THPERAF 4.
BHEEREPERE: OraText*
8.2.2 OCI_ATTR_PASSWORD J& {#:

R BER
EM: A THPIMER#E.
BHEEREIERE: OraText*

9. OCl R~BIFER

Oracle #2417 %8 ocl i 5 sUFIRBIFERE . % 9-1 FIH T R ERBIFE R
% 9-1 ocl ~TEFE

Program Name Features lllustrated

cdemo8l.c Using basic SQL processing with release 8 and later functionality:

cdemos2.c Performing basic processing of user-defined objects.



Program Name

Features lllustrated

ademocor.

ademodrl.
ademodrZ.
cdemodr? .

cdemodsa.
ademodsc.
cdemofo. o

cdemolb. o

cdemollbz .

ademelba .
ademeb] .o

cdemorid.

cdemoaes .

cdemothr.

cdemoayev. o

colagdemc00.c,
coiagdeme0l .o,
cciagdemo02 .

ademodp .o

ademodp lip.c

cdemdpoo.
odemdpneo.
ademdpin.
codemdpit.
codemdpreo.
cdemdpas.

L=

S
Ty
L=

<

<

L=

<

L=

<

L=

r

<

<

Using complex object retrieval (COR) to improve performance.

Using INSERT/UPDATE/DELETE statements with RETURNING
clause used with basic datatypes, LOBs and REFs.

Describing information about a table.
Describing information about an object type.
Registering and operating application failover callbacks.

Create and insert LOB data and then read, write, copy. append and
trim the data.

Writing and reading of cLOB/BLOE columns with stream mode and
callback functions.

Writing and reading to LOBs with the LOB buffering system.
Pinning and navigation of REF object.

Using INSERT, UPDATE. DELETE statements and fetches to get
multiple rowids in one round-trip.

Using session switching and migration.
Using the OCIThread package.

Registering predefined subscriptions and specifying a callback
function to be invoked for client notifications (for more information
about Advanced Queuing, see Oracle Streams Advanced Queuing
User's Guide and Reference).

Adwvanced queuing.

Loading data with the direct path load functions.

Loading a column object with the direct path load functions.
Loading a nested column object with the direct path load functions.
Loading derived type (inheritance) - direct path.

Loading an object table with inheritance - direct path.

Loading a reference with the direct path load functions.

Loading SOQL strings with the direct path load functions.



Program Name Features lllustrated

cdemouch. o, Using static and dynamic user callbacks.
cdemoucbhl . o

cdemoupk. o, Using dynamic user callbacks with multiple packages.
cdemoupl.c,
cdemoupz. c

cdemodt . ¢ Datetime and interval example.

cdemosc. Scrollable cursor.

cdemolzl. e Accesses LOBs using the LONG APL

cdemoinl . c Inheritance demo which modifies an inherited type in a table and
displays a record from the table.

cdemoin.c Inheritance demo to do attribute substitutability:

cdemoind. o Inheritance demo that describes an object, inherited types, object

tables, and a sub-table.
cdemoanydatal .c Anydata demo. Inserts and selects rows to and from anydata table.

cdemoanydataZ.c Anydata demo. Creates a type plecewise using
OCITypeBeginCreate () and then describes the new type created.

cdemosp . Session pooling.
cdemocp . Connection pooling.

cdemocpproxy.c  Connection pooling with proxy functionality.

cdemostae. o Statement caching.
cdemouni . ¢ Program for OCIUTFL1G6 APL
nechdemol . o Shows nchar implicit conversion feature and codepoint feature.

10. Oracle C++ Call Interface

Oracle C++ Call Interface /2 H]F C++f2/73%{F Oracle $(#& )% (1] API. OCCI fifi C++A% /T FA fiE
5 F ] Oracle ¥i¥fs PE#RAE T BL, 045 sQU IR A AL BRI SR AT o

10.1 8 —A4 ocu M HER

I AN OCI A2 1 75 2045 9 e 42 | F it e L R e 9 75 30— 21 10-1 s

10-1



Source Files

!

Host Language Compiler

'

Object Files OCCI Library

!

Host Linker

!

Application —— Oracle
PP Server

S —

10.2 ZFEJT
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10.2.1 EEEHIEE

10.2.1.1 RIEMZIE—IFE

Fi A ) OCCl 34 #8 Kk AEEIA B2 Environment class B R 3. occl B3 H4E T N
PR FP AR QAT P 4R 8 A B . AR B 1 anfT 618 occl Mt

Environment *env = Environment::createEnvironment();

FT H createXXX EQELGIEH) OCCl X G AR A& b, EGERN R, FATHA]
DL A2 B, RS R [ anf £k occl 253 .

Environment::terminateEnvironment(env);

Ji4h ocCl B A F T EERFATAT—ANE OCCl M358 G 2 (1 6 S A/E F Sk R THIRAR
PR 1 XA

const string userName = "SCOTT";

const string password = "TIGER";

const string connectString ="";

Environment *env = Environment::createEnvironment();



Connection *conn = env->createConnection(userName, password, connectString);
Statement *stmt = conn->createStatement("SELECT blobcol FROM mytable");
ResultSet *rs = stmt->executeQuery();

rs->next();

Blob b = rs->getBlob(1);

cout << "Length of BLOB : " << b.length();

stmt->closeResultSet(rs);
conn->terminateStatement(stmt);
env->terminateConnection(conn);
}
Environment::terminateEnvironment(env);
BATAT LA A CreateEnvironment BRI 2 mode S 30k 4 i€ TAT TR B FHFE 7 B AR =
« IBATTE Z L FEFREEH (THREAD_MUTEXED B # THREADED UNMUTEXED)
* fd X5 (OBJECT)
* fi It = s 4574 (SHARED)
10. 2. L. 2 FTIFAISRH—/ &
PREEZE Environment class 72 G H:25 Connection class Xf R L) 28, WATE b
—NIREES], SRJGIEIE createConnection J7 ikl F 7 MR R IR 55 2% .
AR B T — AT HHE T scott #AY tiger B T — MU PR
.
Environment *env = Environment::createEnvironment();

Connection *conn = env->createConnection("scott", "tiger");
SARGERIN, AT EAS ] terminateConnection J7i% ¢ HIiERE . A 4h OCCI 153 M %

Bl A 2k

env->terminateConnection(conn);

Environment::terminateEnvironment(env);
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7 ocCl 1, FATEEA)ZE Statement Class KT sQL w4

10.3.1 AIE— NI AHR

i IZEH X % connection [ createStatement 777481 1) f1) 44 Statement Handle, 41 F
P

Statement *stmt = conn->createStatement();

10.3.2 BIEIERAFRIUT saL 4

BB AN 2 J5, it i execute. executeUpdate. executeArrayUpdate BY 34
executeQuery J77ERHAT sQL #r4. XL AT LA 710 :
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» executeArrayUpdate: FHATZ DML iEF]
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ffiH executeUpdate Jji%, T HIHACAS 7R 1 dnfer 6 2 e 35
stmt—>executeUpdate ( “CREATE TABLE basket tab
(fruit  VARCHAR2(30), quantity NUMBER)” );
FEE ER i A SR
[, FRATATLAIER executeUpdate J7¥EKHAT—4 SQL INSERT i 4.
Stmt—>executeUpdate ( “INSERT INTO basket tab VALUES( ‘MANGOES’ ,3)” );
EEEH BN
FATAT LB GG —AMER) SRR IAT 2 7R SQL 1HA) . iltn, 1A R RS Hok SR
FTHFIRTE ), B IE AR setSQL 7R Ut I BT BT B A .
stmt->setSQL(“INSERT INTO basket tab VALUES(:1, :2)”);
FATAT AR A SQL TEA) TA T Z R EL. I RIAVESAT HAR sQL #54), AFHEE
WHREINN . Ban.
stmt->setSQL(“SELECT * FROM basket tab WHERE quantity >=:1");
FATAT L@ getSQL J7VEIRI A BT & H) AR I A 25 o
K IEER) AN
P77 20 A2 AR T — M)
Connection: :conn—>terminateStatement (Statement *stmt) ;
10.4 OcCl 3R sQL EH) KRR
fE—> OCCl B =Fh sQL ik A,
« PRI A)— S AR E R SQL F5 4.
« ZRUIER)— A S HEE I E R EHTE]
* A A I A — i A ORAF 0 PL/SQL 185
AR AR S B IE AR, SHEUIE AR TR AE A B 2.
10.4.1 FRHEIEH)
RN TR T DDL AT DML 4. il
stmt->setSQL(“INSERT INTO basket_tab VALUES(:1, :2)");
A
stmt->executeUpdate(“INSERT INTO basket_tab
VALUES(‘MANGOES’, 3)”);
XA T B o T AR dETE A A 1. CREATE  TABLE 1Ef) i B T % 44 (basket_tab),
INSERT 1&AJ 1 ] 1 ZE 44l A\ HI{E (‘MANGOES',3) .
10.4.2 ZHULEH)
AT i o e N AR o5 L AT R AT RIRE A ) o R IX e T ) R il i
HekBmA -
il Gn SREFRATTAEAE FAS [ 1 S O BAT INSERT 18A) o AT & S48 FHIE A) AR T setsaL
TR WTER]
Stmt->setSQL(“INSERT  IINTO  basket_tab VALUES(:1, :2)”);
SRIG TR setxxx TTERIGMIZHL, xx RESHHIRM . NHEIE T T setString Al
setint J7 V2R — DS EME —ANSHINE.

W

fHA—1T
Stmt->setString(1, “Banana”); /15— NS HE
Stmt->setint(2, 5) /58 NS HEHME

BIHSHUE, RATEXEAE RN BIEEE F
Stmt->executeUpdate(); /AT IER]



AT — 178
Stmt->setString(1, “Apples”);
Stmt->setint(2, 9);
RN AT EE
stmt->executeUpdate();

10.5 347 saL &l
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IR IR [A] ) 25 RN 45 FAE result set.
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Class Description
Bfile Class on page 8-5 Provides access to a SQL BFILE value.

Blob Class on page 8-13
Bytes Class on page 8-24

Clob Class on page 8-27
Connection Class on page 8-40

ConnectionPool Class on
page 8-45

Date Class on page 8-51

Environment Class on page 8-64

IntervalDS Class on page 8-70

IntervalYM Class on page 8-83

Map Class on page 8-95

MetaData Class on page 8-97

Number Class on page 8-104

Provides access to a SQL BLOB value.

Examines individual bytes of a sequence for comparing
bytes, searching bytes, and extracting bytes.

Provides access to a SQL CLOB value.
Represents a connection with a specific database.

Represents a connection pool with a specific database.

Specifies abstraction for SQL DATE data items. Also
provides formatting and parsing operations to support
the OCCI escape syntax for date values.

Provides an OCCI environment to manager memory
and other resources of OCCI objects. An OCCI driver
manager maps to an OCI environment handle.

Represents a period of time in terms of days, hours,
minutes, and seconds.

Represents a period of time in terms of year and
months.

Used to store the mapping of the SQL structured type
to C++ classes.

Used to determine types and properties of columns in a
Resultset, that of existing schema objects in the
database, or the database as a whole.

Provides control over rounding behavior.



Class Description

PObject Class on page 8-130 When defining types, enables specification of persistent
or transient instances. Class instances derived from
Pobject can be either persistent or transient. If
persistent, a class instance derived from PObject
inherits from the Pobject class; if transient, there is no
inheritance.

Ref Class on page 8-137 The mapping in C++ for the SQL REF value, which is a
reference to a SQL structured type value in the
database.

RefAny Class on page 8-144 The mapping in C++ for the SQL REF value, which is a
reference to a SQL structured type value in the
database.

ResultSet Class on page 8-147 Provides access to a table of data generated by
executing an OCCI statement.

SQLException Class on page 8-169 Provides information on database access errors.

Statement Class on page 8-171 Used for executing SQL statements, including both
query statements and insert / update / delete
statements.

Stream Class on page 8-215 Used to provide streamed data (usually of the LONG

datatype) to a prepared DML statement or stored
procedure call.

Timestamp Class on page 8-219 Specifies abstraction for SQL TIMESTAMP data items.
Also provides formatting and parsing operations to
support the OCCI escape syntax for time stamp values.

Overview of OCI Multithreaded Development

Threads are lightweight processes that exist within a larger process. Threads share the same
code and data segments but have their own program counters, machine registers, and stacks.
Global and static variables are common to all threads, and a mutual exclusivity mechanism is
required to manage access to these variables from multiple threads within an application.

Once spawned, threads run asynchronously with respect to one another. They can access
common data elements and make OCI calls in any order: Because of this shared access to data
elements, a synchronized mechanism is required to maintain the integrity of data being accessed.

The mechanism to manage data access takes the form of mutexes (mutual exclusively locks),
that is implemented to ensure that no conflicts arise between multiple threads accessing shared.
In OCI, mutexes are granted for each environment handle.

The thread safety feature of the Oracle database server and OCI libraries allows developers
to use the OCI in a multithreaded environment. Thread safety ensures code can be reentrant,
with multiple threads making OCI calls without side effects.

The OCIThread Package

The OCIThread package provides a number of commonly used threading primitives. It offers
a portable interface to threading capabilities native to various operating systems, but does not
implement threading on operating system that do not have native threading capability.

OCIThread does not provide a portable implementation, but it serves as a set of portable
covers for native multithreaded facilities. Therefore, operating systems that do not have native
support for multithreading will only be able to support a limited implementation of the



OCIThread package. As a result, products that rely on all of OCIThread’s functionality will not port
to all operating systems. Products that must port to all operating systems must use only subset of
OCIThread’s functionality.

The OCIThread API consists of three main parts. Each part is described briefly here. The
following subsections describe each in greater detail.

* Initialization and Termination. These calls deal with the initialization and termination of
OCIThread context, which is required for other OCIThread calls.

OCIThread only requires that the process initialization function, OCIThreadProcesslInit(), is
called when OCIThread is being used in a multithreaded application. Failing to call
OCIThreadProcesslnit() in a single-threaded application is not an error.

Separate calls to OCIThreadInit() will all return the same OCIThread context. Each call to
OCIThreadInit() must eventually be matched by a call to OCIThreadTerm().

* Passive Threading Primitives. Passive threading primitives are used to manipulate mutual
exclusion locks (mutex), thread IDs, and thread-specific data keys. These primitives are described
as passive because while their specifications allows for the existence of multiple threads, they do
not require it. It is possible for these primitives to be implemented according to specification in
both single-threaded and multithreaded environments. As a result, OCIThread clients that use
only these primitives will not require a multiple-thread environment in order to work correctly.
They will be able to work in single-threaded environments without branching code.

* Passive Threading Primitives. Active threading primitives deal with the creation,
termination, and manipulation of threads. These primitives are described as active because they
can only be used in true multithreaded environments. Their specification explicitly requires
multiple threads. If you need to determine at runtime whether or not you are in a multithreaded
environment, call OCIThreadlsMulti() before using an OCIThread active primitives.

Initialization and Termination

The types and functions described in this section are associated with the initialization and
termination of the OCIThread package. OCIThread must be initialized before any of its
functionality can be used.

The observed behavior of the initialization and termination functions is the same regardless
of whether OCIThread is in single-threaded or multithreaded environment. Table 9-1 lists

functions for thread initialization and termination.

Table 9-1 Initialization and Termination Multithreading Functions

Function Purpose

OCIThreadProcessInit () Performs OCIThread process initialization.

OCIThreadInit () Initializes OCIThread context.

OCIThreadTerm() Terminates the OCIThread layer and frees context memory.

OCIThreadIsMulti () Tells the caller whether the application is running in a
multithreaded environment or a single-threaded
environment.

OCIThread Context
Most calls to OCIThread functions use the OCl environment or user session handle as a
parameter. The OCIThread context is part of the OCI environment or user session handle and it



must be initialized by calling OCIThreadInit(). Termination of the OCIThread context occurs by
calling OCIThreadTerm().

vE&E: The OCIThread context is an opaque data structure. Do not attempt to examine the
contents of the context.
Passive Threading Primitives

The passive threading primitives deal with the manipulation of mutex, thread ID’s, and
thread-specific data. Since the specifications of these primitives do not require the existence of
multiple threads, they can be used both in multithreaded and single-threaded operating systems.
Table 9-2 lists functions used to implement passive threading.

Table 9-2 Passive Threading Primitives

Function Purpose

OCIThreadMutexInit () Allocates and initializes a mutex.

OCIThreadMutexDestroy () Destroys and deallocates a mutex.
0CIThreadMutexAcquire () Acquires a mutex for the thread in which it is called.

0CIThreadMutexRelease () Releases a mutex.

OCIThreadKeyInit ()
OCIThreadKeyDestroy ()
OCIThreadKeyGet ()
OCIThreadKeysSet ()
OCIThreadIdInit ()
OCIThreadIdDestroy ()
OCIThreadIdSet ()

QCIThreadIdS8etNull ()

Allocates and initializes a key.

Destroys and deallocates a key.

Gets the calling thread's current value for a key.
Sets the calling thread's value for a key.
Allocates and initializes a thread ID.

Destroys and deallocates a thread ID.

Sets on thread ID to another.

Nulls a thread 1D.

0CIThreadIdGet () Retrieves a thread ID for the thread in which it is called.

0CIThreadIdSame () Determines if two thread IDs represent the same thread.

OCIThreadIdiNull () Determines if a thread ID is NULL.

OCIThreadMutex

The OCIThreadMutex datatype is used to represent a mutex. This mutex is used to ensure

that:
* only one thread accesses a given set of data at a time, or
* only one thread executes a given critical section of code at a time

Mutex pointers can be declared as parts of client structures or as stand-alone variables.
Before they can be used, they must be initialized using OCIThreadMutexInit(). Once they are no
longer needed, they must be destroyed using OCIThreadMutexDestroy().

A thread can acquire a mutex by using OCIThreadMutexAcquire(). This ensures that only one
thread at a time is allowed to hold a given mutex. A thread that holds a mutex can release it by
calling OCIThreadMutexRelease().

OCIThreadKey

The datatype OCIThreadKey can be thought of as a process-wide variable with a

thread-specific value. This means that all threads in a process can use a given key, but each



thread can examine or modify the key independently of the other threads. The value that a
thread sees when it examines the key will always be the same as the value that it last set for the
key. It will not see any values set for the key by other threads. The datatype of the value held by a
key is a dvoid * generic pointer.

Keys can be created using OCIThreadKeylnit(). Key value are initialized to NULL for all
threads.

A thread can set a key’s value using OCIThreadKeySet(). A thread can get a key’s value using
OCIThreadKeyGet().

Connection Pooling in OCI

Connection pooling is the use of a group (the pool) of reusable physical connections by
several sessions, in order to balance loads. The management of the pool is done by OCI, not the
application. Applications that can use connection pooling include middle-tier applications for
Web application servers and e-mail servers.

A sample usage of this feature is in a Web application server connected to a back-end Oracle
database. Suppose that a Web application server gets several concurrent requests for data from
the database server. The application can create a pool (or a set of pools) in each environment
during application initialization.

OCI Connection Pooling Concepts

Oracle has several transaction monitor capabilities such as the fine-grained (41U (1))
management of database sessions and connections. This is done by separating the notion of
database sessions (user handles) from connections (server handles). Using these OCI calls for
session switching and session migration, it is possible for an application server or transaction
monitor to multiplex several sessions over fewer physical connections, thus achieving a high
degree of scalability by pooling of connections and back-end Oracle server processes.

The connection pool itself is normally configured with a shared pool of physical connections,
translating to a back-end server pool containing an identical number of dedicated server
processes.

The number of physical connections is less than the number of database sessions in use by
the application. The number of physical connections and back-end server processes are also
reduced by using connection pooling. Thus many more database sessions can be multiplexed.

OCI Calls for Connection Pooling
The steps in using connection pooling in your application are:
* Allocate the Pool Handle
* Create the Connection Pool
* Logon to the Database
* Deal with SGA Limitations in Connection Pooling
* Logoff from the Database
* Destroy the Connection Pool



* Free the Pool Handle

1. Allocate the Pool Handle

Connection pooling requires that the pool handle OCI_HTYPE_CPOOL be allocated by
OCIHandleAlloc(). Multiple pools can be created for a given environment handle.

For a single connection pool, here is an allocation example:

OCICPool *poolhp;

OCIHandleAlloc(( dvoid*) envhp, (dvoid**) &poolhp, OCI_HTYPE_CPOOL,

(size_t)O, (dvoid**) 0);

2. Create the Connection Pool

The function OClConnectionPoolCreate() initializes the connection pool handle. It has these
IN parameters:

* connMin, the minimum number of connections to be opened when the pool is created.

* connincr, the incremental number of connections that can be opened when all the
connections are busy and a call needs a connection. This increment is used only when the total
number of open connections is less than the maximum number of connections that can be
opened in that pool.

* connMax, the maximum number of connections that can be opened in the pool. When the
maximum number of connections are open in the pool, and all the connections are busy, if a call
needs a connection, it will wait till it gets one. However, if the OCI_ATTR_CONN_NOWAIT
attribute is set for the pool, an error is returned.

* A poolUsername, and poolPasswd, to allow user sessions to transparently migrate
between connections in the pool.

* In addition, an attribute OCI_ATTR_CONN_TIMEOUT, can be set to time out the
connections in the pool. Connections idle for more than this time are terminated periodically, to
maintain a optimum number of open connections. If this attribute is not set, then the
connections are never timed out.

All the preceding attributes can be configured dynamically. So the application has the
flexibility of reading the current load (number of open connections and number of busy
connections) and tuning these attributes appropriately.

If the pool attributes (connMax, connMin, connincr) are to be changed dynamically,
OClConnectionPoolCreate() must be called with mode set to OCI_CPOOL_REINITIALIZE.

The OUT parameters poolName and poolNamelen will contain values to be used in
subsequent OCIServerAttach() and OClLogon2() calls in place of the database name and the
database name length arguments.

There is no limit on the number of pools that can be created by an application. Middle tier
applications can take advantage of this feature and create multiple pools to connect to the same
server or to different servers,

Here is an example of this call:

OClConnectionPoolCreate((OCIEnv*)envhp,

(OCIError*) errhp, (OCICPool*) poolhp,
&poolName, &poolNamelen,

(text*)database, strlen(database),

(ub4)conMin, (ub4)connMax, (ub4)connincr,

(text*)pooluser,  strlen(pooluser),



(text*)poolPasswd, strlen(poolPasswd),
OCl_DEFAULT);

Logon to the Database

The application will need to log on to the database for each thread, using one of the
following interface.

-OClLogon2()

This is the simplest interface. Use this interface when you need a simple Connection Pool
connection and do not need to alter any attributes of the session handle. This interface can also
be used to make proxy connections to the database.

Here is an example using OCILogon2():

for (i=0; |<MAXTHREADS; ++i)

{

OClLogon2(envhp, errhp, &svchpli], “hr”, 2, “hr”, 2, poolName,
poolNamelLen, OCI_LOGON2_CPOOL));

}

In order to use this interface to get a proxy connection, set the password parameter to
NULL.

* OClSessionGet()

This is the recommended interface. It gives the user the additional option of using external
authentication methods, such as certifications, distinguished name, and so on. OCISessionGet() is
the recommended uniform function call to retrieve a session.

Here is an example using OCISessionGet():

For(l = 0; i< MAXTHREADS; ++i)

{
OClSessionGet(envhp, errhp, &svchp, authp,
(OraText*) poolName,
Strlen(poolName), NULL, 0, NULL, NULL, NULL,
OCI_SESSGET_CPOOL);
}
3.

11. OCl ZELEFF K

LRERAAET — N E KA R ER R KELZRFEMARE MR, H2
HEMHCMREF RS, T, ARELEESRMNESTE, BRI HREHE—
ANREFHFR ) 2 SRR R IX A B R 7 ]

11.1 SEILEFEZ 4 Implementing Thread Safety

NT RIHERE AR, NHRETBIISITE— N EFE L4 thread-safe #1E R4t .
[ P #2385 A F OCIEnvNIsCreate() B 4 [¥) OCI_THREADED A Rig 1T 2 £k FE R 5

FIT A J5 8L B % OCIEnvNIsCreate() B A 18 FH 2224 Ff OCI_THREADED ##3{

W —N TR T I RRFR R, NRERAE RS NLRFE L A1) thread-safe, N HFET
Wi OClinitialize()5# OCIEnvNIsCreate ()% 24 Zif#i ] OCI_DEFAULT . iz 47 #f OCl_THREADED 7
3T IR N FH AR 7 o] BRIS AT IR — 2.

WR—NZLENHEFBITE N ERREZEMNBERRA T, OC 2 NN R P



HEH R . — /N FR 7 0T DAAS X AN s T 447 L B OB B ML @ 3 A OCIEnvCreate()
i, f mode Z%y OCI_NO_MUTEX.

11.2 OCIThread 1, Package

OClIThread LMt T — L) AT VLR I1E . EX A RERIE R A MLIERE 118 T —
AR B4

OCIThread APl B =i/ . ELi:

« WIEALANZ& L Initialization A1 Termination. iX2Ep %40 #E OCIThread | F SCHIWIGA{L
Ak, X2 HAh oCIThread i AT 420 -

OCIThread W 7FZAE— DL LML 2 0CITread B fH AN, i3EFE 4] 1A 10 2R L
OCIThreadProcessInit ) BREH 1 H .

WH OCIThreadinit Fi%{ iR [F] [ f£ 1) OCIThread | N3C. #H —IX OCIThreadinit()if
Hudp J5 W6 N —> OCIThreadTerm() BR %5 .

» BB FE R Passive Threading Primitives. #% 32k F2 518 F R4 B /F81. ZF% ID.
FIZEFEAH SRS . T EAT R 2 ERRENAEE, (HIFATEZ LR, FrUFRH pEsh .
AR EA RS 2 ARSI By DS A X 22 575 1) OCIThread 25 F A
—RETRE N ZEBENE., e LU T E R AR T .

« EBNZk 2R 1E Active Threading Primitives. T2 FE [ iB AL B ZR A2 A 61 48 . 28 b Flfde
fEo BT EMTARAER LR Z LSRN, bl g v E3h 1.

11.3 FJIHEAL L IE Initialization and Termination

XE A oCIThread B FIWIAR AL AN 2 B A ISR BRI pR 2. AEHLTh R 1 H 2 11T
OCIThread — & ZH V1R -

ANt OCIThread s 7R HLLLFRIL JE 2 LRI T, WIAR A2 B s B AT AR S AH R
£ 9-1 5 T EFEVILE AN L 11 pR 3L

£ 9-1 YU M& L2 RFRREL

Function Purpose

OCIThreadProcessInit () Performs OCIThread process initialization.

0CIThreadInit () Initializes OCIThread context.
0CIThreadTerm() Terminates the OCIThread layer and frees context memory.
OCIThreadIsMulti () Tells the caller whether the application is running in a

multithreaded envirenment or a single-threaded
environment.

11.3 OCIThread £ T3¢
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Function Purpose

oCIThreadMutexInit () Allocates and initializes a mutex.
OCIThreadMutexDestroy () Destroys and deallocates a mutex.
OCIThreadMutexAcguire ()  Acquires a mutex for the thread in which it is called.

OCIThreadMutexReleaszse () Releases a mutex.

OCIThreadKeyInit () Allocates and initializes a key.
OCIThreadKeyDestray () Destroys and deallocates a key.

OCIThreadKeyGet () Gets the calling thread's current value for a key.
OCIThreadKeySet () Sets the calling thread's value for a key.
OCIThreadIdInit () Allocates and initializes a thread ID.
OCIThreadIdDestroy () Destroys and deallocates a thread 1D.
OCIThreadIdset () Sets an thread 1D to another.

OCIThreadIdsetNull () Nulls a thread ID.

OCIThreadIdGet () Retrieves a thread ID for the thread in which it is called.
OCIThreadIdSame () Determines if two thread IDs represent the same thread.
OCIThreadIdNull () Determines if a thread ID is NULL.

11.4.1 OCIThreadMutex
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11.4.2 OCIThreadKey

OCIThreadKey
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