Pro*COBOL Precompiler

Programmer’s Guide

Release 9.2

March 2002
Part No. A96109-01

ORACLE



Pro*COBOL Precompiler Programmer’s Guide, Release 9.2

Part No. A96109-01

Copyright © 1996, 2002 Oracle Corporation. All rights reserved.

Primary Author: Syed Mujeeb Ahmed, Jack Melnick, James W. Rawles and Neelam Singh

Contributing Authors:  Subhranshu Banerjee, Beethoven Cheng, Michael Chiocca, Nancy Ikeda, Maura
Joglekar, Alex Keh, Thomas Kurian, Shiao-Yen Lin, Diana Lorentz, Lee Osborne, Jacqui Pons, Ajay Popat,
Chris Racicot, Pamela Rothman, Simon Slack, Gael Stevens, Eric Wan

Graphic Designer: Valarie Moore

The Programs (which include both the software and documentation) contain proprietary information of
Oracle Corporation; they are provided under a license agreement containing restrictions on use and
disclosure and are also protected by copyright, patent and other intellectual and industrial property
laws. Reverse engineering, disassembly or decompilation of the Programs, except to the extent required
to obtain interoperability with other independently created software or as specified by law, is prohibited.

The information contained in this document is subject to change without notice. If you find any problems
in the documentation, please report them to us in writing. Oracle Corporation does not warrant that this
document is error-free. Except as may be expressly permitted in your license agreement for these
Programs, no part of these Programs may be reproduced or transmitted in any form or by any means,
electronic or mechanical, for any purpose, without the express written permission of Oracle Corporation.

If the Programs are delivered to the U.S. Government or anyone licensing or using the programs on
behalf of the U.S. Government, the following notice is applicable:

Restricted Rights Notice Programs delivered subject to the DOD FAR Supplement are "commercial
computer software" and use, duplication, and disclosure of the Programs, including documentation,
shall be subject to the licensing restrictions set forth in the applicable Oracle license agreement.
Otherwise, Programs delivered subject to the Federal Acquisition Regulations are "restricted computer
software" and use, duplication, and disclosure of the Programs shall be subject to the restrictions in FAR
52.227-19, Commercial Computer Software - Restricted Rights (June, 1987). Oracle Corporation, 500
Oracle Parkway, Redwood City, CA 94065.

The Programs are not intended for use in any nuclear, aviation, mass transit, medical, or other inherently
dangerous applications. It shall be the licensee's responsibility to take all appropriate fail-safe, backup,
redundancy, and other measures to ensure the safe use of such applications if the Programs are used for
such purposes, and Oracle Corporation disclaims liability for any damages caused by such use of the
Programs.

Oracle is a registered trademark, and Oracle9i, Oracle Store, PL/SQL, SQL*Plus, Oracle Names, Oracle7,
Oracle8i, Oracle8, Pro*COBOL, Pro*C/C++, Pro*FORTRAN, and Pro*Pascal are trademarks or registered
trademarks of Oracle Corporation. Other names may be trademarks of their respective owners.



Contents

Send US YOUIr COMMENTS ..ottt xxiii
PIEIACE ...t XXV
Y8 o |1 o (ot OSSO USSPV XXVi

T I o T TS 1Y, = L T LSRR XXVi

L@ o T=T =11 [o] o PSR S XXVii
Related DOCUMENTALION .......oeiiiiiiiiiie ettt bbb et e e b e e e ae b b e XXIX
SampPle Pro*COBOL PrOgramiS. ..ot sttt st sttt XXX

The Pro*COBOL Precompiler and Industry Standards .............ccocooevviiieiiinene e XXXI
REGUITEIMENTS ...ttt ettt b e b e bt eb e e b e s besbesb et ee e b et e e e e eneereanas XXXI
COMPIIANCE ... bbbt bbbt bbbt XXXii

SR - To o =T OSSO XXXIi

FIPS OPTION ..ottt b e bbb bbb b e bt et e ne et e e be b ebe b e XXXii

LO=T ] 7= 1 [0 o USSR XXXili

IMILAZ SPIRIT <ottt bbbttt bbbttt ettt bt s XXXili

(6701 01 7=] 011 o] o LTS UR PRSP XxXiii
Documentation ACCESSIDIITY .......cocviiiiiiiii e XXXV
What's NeW in Pro*COBOL? ..ot XXXVii
Oracle9i Release 2 (9.2) New Features in Pro*COBOL ..o XXXVii
Oracle9i Release 1 (9.0.1) Deprecated or Desupported Features in Pro*COBOL.................. XXXViil
Oracle9i Release 1 (9.0.1) New Features in Pro*COBOL ..........cccoceiiiiiinenene e XXXViii
Oracle8i Release 8.1.6 New Features in Pro*COBOL ........cccoovviiviviecinnn e XXXVii
Oracle8i Release 8.1.5 New Features in Pro*COBOL .........cccvviiviiiiiieiciese e XXXiX



Oracle8i Release 8.1.3 New Features in Pro*COBOL..........cocoiiiiiii et xl

Oracle8 Release 8.0 New Features in PrO*COBOL ..........ccioiiiiiiiieiene e xlii
Introduction
The Pro*COBOL PreCOMPIIET ..o 1-2
I Lo U Lo [oI AN L (= g P V=TSP 1-2
Advantages of the Pro*COBOL PreCOmMPIler.........ccooiiiiiiiiiiee e 1-3
THE SQL LANGUAGE ....cviiiieiietiiet ettt bbbt bbbt bbbt 1-3
I LI I ST ] I I U T U Vo T S 1-4
Pro*COBOL Features and BENETItS........ccooiiiiiiiiiieese e 1-4

Precompiler Concepts

Key Concepts of Embedded SQL Programming ...t 2-2
Steps in Developing an Embedded SQL APPliCation ..........ccocoviiiiiiiniinciececes 2-2
Embedded SQL STAtEMENTS........coiiieiece ettt be e e be bbb esbe e ebesaeesbeaneas 2-3
EmMbedded SQL SYNTAX ......cccoiiieiiiieieciese ettt e st et et e sneentesneeste e e nreaneas 2-6
Static Versus Dynamic SQL StatemMeNTS ........ccoiiriiiiiiiirceeneesi s 2-6
Embedded PLZSQL BIOCKS .......ciiiieiiieeete ettt sttt sttt s v b sbs b sne e sre e sreannas 2-7
Host Variables and Indicator Variables..............ccooiiiii e 2-7
OFaCIE DATALYPES. .. .c.eveeettieetiieete ettt eb bt bt b bbb st s bbbt bbb bbbttt e 2-8
TADIES ... bbbttt 2-8
=g EoT 6= T [0 IVAV = U ][ o PSS 2-9

Programming GUIAEIINES ........cooiiiiiee bbb 2-11
ADDIEVIALIONS ...t bbbttt 2-11
(O TR 1 g =T o ] (V7 2SS 2-11
COBOL VersionNs SUPPOITEA ........coieiirieiirieisieisieesie ettt sn e ene e 2-12
(00T 1T o 17N =TT 2-12
(070] 0 0] 0 0T LT H T PP U PP R TP PPTOPRPRTO 2-12
L070] 0101 0 1< o | 1TSS TP USSP UPTRPRURT 2-13
CONLINUALION LINES ...ttt ettt st st sb bbb et ebe e ebe e 2-13
COPY STALEIMENTS ...ttt e b e e b e bt e b e sbe e bt eae e b e e neenreannes 2-14
Decimal-POINt iS COMIMA.......ciciiiiiiiieie ettt sttt ne e snesneas 2-14
(D= [0 YL =T OO 2-14
Division Headers that are Optional ...........ccoooiiiiiii e 2-15
EmMbedded SQL SYNTAX ......ciiiiiiiieieieie ettt bbb 2-15



FIQUPAtiVE CONSTANTS ......ocvieiiiiicic ettt st et e et et e ene e beaneenre e e e nreanees 2-15

FIIE LENGEN ..o 2-16
FILLER IS AHOWET ..ottt 2-16
HOSE Variable INAMES .........ciii ettt sbe s 2-16
HYPNENALEA INAIMES ...ttt ettt eb e er e 2-17
LEVEI INUMIDEIS ..ottt ettt ettt bbbt b et e st et e ebe e 2-17
MAXLITERAL DEFAUIL ..ottt 2-17
MUITIDYTE DATALYPES......ecveeiviiete ittt etk sb bbbt bbb b e b an e 2-17
NULLS TN SQL 1.ttt ana 2-17
Paragraph and SECtion NAMES.........coco i 2-17
REDEFINES CIAUSE .....c.vviteieiiteieisisieie ettt skttt sttt b e 2-18
TR o] T L@ 01T | 0] S SS 2-19
SENTENCE TEIMINGATON .....iiuiitiiii ittt bbb e e ettt besbe b sre s 2-19
THE DECIAIE SECLION......cuiiiiiiciie ettt bbbt et e st et e st ebesbesaesreneas 2-19
Contents Of @ DECIAre SECHION .........ccuiiiiiiiiee e 2-20
Precompiler Option DECLARE_SECTION ..ot e 2-20
Using the INCLUDE SEAtEMENT..........ccoiiiiiiieiiieceeeei s 2-21
N =ES] =T o o oo T U 1S 2-22
SUPPOIt FOr NESTEA PrOgIamS........couiiiiiiiiieieiieeie sttt sttt sre s 2-23
Conditional PrecoOmMpPIlations...........coiiiiiiiiiiii s 2-25
F A T = 0 0] o] L SR 2-25
DefinNiNg SYMDOIS ......ooii e e 2-26
Separate PreCOMPITatiONS.........oociiiiii bbbt 2-26
GUIBIINES ... bbb bbbttt ettt et e 2-26
RESTIICTIONS ... bbb bbb bbb bbbt et e bt et e be b e eb e b e 2-27
CompPiling aNd LINKING .....c.oiviiiiieiee bbbttt 2-28
Sample DEPT and EMP TabIES ........occiiiiiieccccces et nne s 2-28
Sample DEPT and EMP Data.........cccooeiiiiiiiiiiieeese st sne e 2-28
Sample EMP Program: SAMPLELPCO.......cciiiiiieices s 2-29

Database Concepts

CONNECTING 1O OFACIE... ..ottt 3-2
Default Databases and CONNECLIONS ........cooiiiiiriiiriee et sre e 3-3
(0701 (o101 ¢ £=] 01 i o0 o] o IS USSP USRI 3-3
USING USEINAME/PASSWOIT .......c.oiuiiiiiiitiieiinieie sttt bttt 3-5



vi

YU | (o]0 o F= L o3 o T o] g 1= SRRSO 3-9

Changing Passwords at RUNTIME ..o 3-10
Connect Without Alter AUthOFIZAtiON ... 3-10
L0 Y1 o T T ] OSSR 3-11
KBY TBIIMIS L.ttt ettt b e E bR R e et 3-12
How Transactions Guard @ Database ...........cccvriiriiininiineeseseese e 3-12
Beginning and ENAiNg TranNSaCtiONS .........ccocviiieiiiicic et 3-13
Using the COMMIT STATEMENT ..ot 3-14
WITH HOLD Clause in DECLARE CURSOR Statements..........ccccooevivennennienseneeneennene 3-15
CLOSE_ON_COMMIT Precompiler OPtion ...t 3-15
Using the ROLLBACK STAteMENT.........ccoiiiiiiiiiiiiiesee et 3-15
Statement-Level ROIDACKS ........ccooiiiiie e 3-17
Using the SAVEPOINT StatemMeENnt ........c.coovoiiiieie et 3-17
USING the RELEASE OPLION. ..ottt 3-19
Using the SET TRANSACTION StatemMeNt.........cccveiieeieiese s e e sre e 3-20
Overriding Default LOCKING ......oooiiiie et 3-21
Using the FOR UPDATE OF ClIAUSE .......ccooiiriiirieesieesee et 3-21
FEtChing ACIOSS COMMITS.....cviiiiiiiieiise e e ettt sa e et e e e e e e ereeneanearenres 3-22
Using the LOCK TABLE StatemeNt .........cccooiiieieiic ettt 3-22
Handling Distributed TranSaCtiONS. .........cooiiiiriiiiiiieeeeese s 3-23
Guidelines for Transaction ProCESSING .......cccieiveieiieiiicesie e e ere e s 3-24
Designing APPHICALIONS ......cooiiiiiiiiie et sne s 3-24
ODBTAINING LOCKS ...ttt b et eb et ene e 3-24
LS [T T I 4T L S 3-25
XZOPEN APPIICALIONS. ...ttt bbb bbb ettt be e 3-25

Datatypes and Host Variables

THE Oracle0i DataltyPeS. ......cci ettt bbb bbb e bbbt s et e bt bt et e nbesbe b e 4-2
INTEFNAI DALATYES .....ooveviieeiiecit et bbbt b bbbt 4-2
=T g T I T L 7= 1Y/ 0 LT 4-4

Datetime and Interval Datatype DeSCIIPTOIS. .....c.oouiiiiiiiieiriere st 4-13

HOSE VariabIES. ...ttt ettt n e tesneane 4-15
Declaring HOSt VariableS.........cccoviiiiiiie et ene s 4-15
Referencing HOSt VariabIeS .........c..cvvii ittt s 4-22

INAICALOr VariabIeS. .....cvoei et 4-25



Using INicator VariabIeS.........cc.ooviiiiie e 4-25

Declaring INndicator Variables ... 4-26
Referencing Indicator Variables ..o 4-26
VARCHAR VATADIES ...ttt ettt 4-28
Declaring VARCHAR VariabIes. ..ot 4-28
IMplicit VARCHAR GrOUP EBIMS ....ocviciiecirie ettt sre e snens 4-29
Referencing VARCHAR VariabIes. ... 4-30
Handling CharaCter DAta...........c.couieiiiieiiieieie etttk 4-31
(D =] 10 | o] gl = [ G2 OSSPSR P RPN 4-31
Effects of the PICX OPLION ......cociiiiiieieee ettt 4-31
Fixed-Length Character Variables ... 4-32
Varying-Length Variables ...........cccv i 4-33
UNIVEISAl ROWVIDS ...ttt bbb bbb ettt b et be bt 4-34
Subprogram SQLROWIDGET ......ccciiiiiiieinerese e 4-36
(€] o] o T 1 11.2= 14 [0 8 I ] U o] o o (PSSR 4-37
Multibyte Globalization Support Character Sets...........cocoiiiiiiirineie e 4-39
NLS_LOCALZYES RESIIICHIONS ......civiiviiiiiiiieiie ettt sttt neas 4-40
Character Strings in Embedded SQL .......coooeiiiii e 4-40
EMDEAAEA DL ...t bbb bbbttt ettt b e b 4-40
BIaNK PaOOiNg ....cveiieiiieiieiee bbbttt 4-41
INAICAtOr VariabIes ........coiiiii e e e 4-41
DatatyPE CONVEISION......uiiiitiitiitiiie sttt ettt bbbt bbb ettt b et e et e ebesbe st e 4-41
Explicit Control Over DATE String FOMMAL........cccoeoiiiiiiiiieiie e 4-44
Datatype EQUIVAIENCING .....c.oiiiiieiisee ettt sttt a e re e snesrenrenes 4-45
Usefulness of EQUIVAIENCING ........ooiiiiiiie e e 4-45
Host Variable EQUIVAIENCING .......ciiiiiiiiiecee e 4-46
Using the CHARF Datatype SPECITIEr .....ccccovviciceeeceese e 4-50
GUIAETINES ...t b b bbb bbb et et b e b e bt b benbe b 4-51
RAW and LONG RAW VAIUES........coiiiieieieee et sttt 4-51
Sample Program 4; Datatype EQUIVAIENCING........cccoieiiiiiecc e 4-52

5 Embedded SQL

YT aTo I o (o T AN - T T o 1= 5-2
Output Versus INput HOSt VariabIes ..o 5-2
UsiNg INicator VariabIes...........oooiii s 5-3

Vii



viii

INPUL VAETADIES ... e ettt sbe bt sne 5-3

OULPUL VATTADIES. ...ttt bbbttt 5-4
INSEITING NULLS ...ttt sttt e e e s e e e e eneereenesnesrenrenrens 5-4
Handling RetUrNed NULLS..........ccciiiiiiciccecst et 5-5
FEECHING NULLS ...ttt b et b ettt bbb b ene e 5-5
QLIS KT o {0 g N L 1 SRR 5-6
Fetching TrunCated ValUES.........c.ooi ittt st sre s 5-6
The BasiC SQL STAtEMENTS .......oiiiiieieiiieeeeee et sttt sttt ettt se et sbesbesbeneas 5-7
RS =] [T ] o T 0 £ 5-8
INSEITING ROWS.... oottt sttt e e et e et e s be et e eae e teeneesbeenaesteesaesteesaenreens 5-9
DML REIUINING ClAUSE ...ttt bbbttt 5-9
L0 [ To ST U ] oo [0 1= LTSS 5-10
UPAALING ROWVS ...t bbb e ettt ettt sb et 5-10
DEIBLING ROWS ...ttt bbbt bbbtk 5-11
USING the WHERE CIAUSE ......ocviiviiee ettt ene e 5-11
L1 T [ £ ] £ T O T TP P U PR PR ORTPRPP 5-11
DECIANTNG 8 CUISOT ......vitiiiitiietiet ettt bbbttt bbb 5-12
(@ 01T T o I WO U1 <o SR 5-14
FEtChING frOM @ CUISON ....cveciicce ettt e e st esaeeste s e e seesnaestenreen 5-14
ClOSING @ CUISOE ...ttt bbbt bbb bt et b bt b bt bt bt e b e b e ene e 5-15
UsiNg the CURRENT OF CIAUSE ....c.civiieieieieeeese sttt sses e snesnenns 5-16
RESTIICTIONS. ...ttt bbb bbbt bbb ettt e bt e bt e bt bt ettt b b e 5-17
A Typical Sequence Of STAtEMENTS ........cccoiiiiiii e 5-17
[0 | (0T 1=To B U oo I- (- SR 5-18
The PREFETCH PrecoOmMpiler OPtiON.......cooooiiiiiiiieisene e 5-18
Sample Program 2: CUrsOr OPEIatiONS ..........cociieirieinieieneie ettt 5-19

Embedded PL/SQL

EMBDEdding PLISQL ..ottt bbbttt b ettt 6-2
[ [ A 2= T T o] 1= S 6-2
VARCHAR VANADIES ..ottt sttt et nneanes 6-2
T o 1ot oY g £= U g T=1 o] L= TSSOSO 6-2
3@ ] 0 | = S 6-3

Yo AV = g = Vo [oToR o) = I PSS 6-3
Better PerfOITNANCE ....cveceeece et be b s be e sbe s ae e sbesaeesteeneas 6-3



Integration With OracCleOi............cceiiiiiiicc e 6-3

CUISON FOR LOOPS ...ttt ettt ar s 6-4
31 UT o] o] oo = o 3P 6-4
=T = o T PSSR 6-5
PLZSQL TABIES ..ottt bbbt b ettt st et e 6-6
USEr-DEfiNEd RECOIS .......oviiiiiiieiiitise ettt 6-6
Embedding PL/ISQL BIOCKS .........ccveiiiieie ettt ettt et st sne e snes 6-7
Host Variables and PLISQL ....cc.oi ettt sbe st sne s 6-8
AT I T Y o ] 1= 6-8
A More Complex PLZSQL EXAMPIE ....cc.oiiiiiiiiecceee e 6-9
VARCHAR PSEUAOLYPE. ...ttt sttt 6-11
Indicator Variables and PL/SQL ..ottt ettt ere e sbe s 6-12
HaNAING NULLS ...ttt sttt e st e e esba et e sneenaesneenreaneas 6-13
Handling TrunCated VAlUES...........cociiiiiiiiiiesee ettt 6-13
HOSt TabIES AN PL/ISQL....cuiiitiiiicecce ettt ettt ettt st st be et e sbeenbesbeenbeereenns 6-14
ARRAYLEN STAEIMENT ..ot b st sn e 6-16
Cursor Usage in Embedded PL/SQL ...ttt 6-19
Stored PL/SQL and Java SUDPIrOGIamMS.........cccieieierieieieesie st se e sese e seea e sase e ssessesnens 6-21
Creating Stored SUDPIrOQIramS .......co.oiiiiee e 6-21
Calling a Stored PL/SQL or Java SUDProgram ... 6-22
USING DYNAMIC PLZSQL ...oviiiie ettt st e r e neerenne e 6-24
SUDPrOgramSs RESTFICTION .......oiuiiiiiiieiiee ettt sne s 6-24
Sample Program 9: Calling a Stored ProCedure ............ccoeiriiniinieneesese s 6-24
REIMIOTE ACCESS. ...ttt ettt b bbbt b bt e et b bt n e e e st e b e e b e b e er e b e 6-29
CUISOE VATTADIES ...ttt bbb bbb et s et ebe st sbe b 6-30
Declaring a Cursor Variable............ccoiiiiiiiie e 6-31
Allocating a Cursor Variable ..........cooeveieieec e 6-31
Opening a Cursor Variable ..o 6-31
Fetching from a Cursor Variable ... 6-33
Closing @ CUrsOr Variable ..........ccoo it 6-34
Freeing a Cursor Variable.........cc.oovii it 6-35
Restrictions 0N CUISOr VariableS ........cooiiiiiieieieieeee et 6-35
Sample Program 11: Cursor Variables..........cccooviiiiiieiiiiisie s 6-35



Host Tables

HOSE TABDIES ...ttt b et st s b b et e e s e st e st ebeebesbesbeneas 7-2
Advantages Of HOSE TADIES.........coiiiiiiccc e e 7-2
Tables in Data Manipulation StateMENTS...........ooiiiiiiiii s 7-2
Declaring HOSE TADIES .....c.oovciiiiiiiii bbb 7-2
Referencing HOSt TaBIES ......ocvvieicccece e 7-3
USING INAICALOr TABIES .....cveeiiiccc et sre s 7-5
Host Group Item Containing Tables..........cooiiiiiii e 7-5
OraCle RESIFICHIONS ...ttt ettt ne e 7-6
ANSI Restriction and REQUITEMENTS .........oouiiiiiiie e 7-6
SEIECTING INTO TADIES. ...t ettt r et sb et b e ene e 7-6
BatC FELCNES ... bbb bbb 7-7
USING SQLERRDI(3)... ittt sttt ettt ettt sttt st sesbe e sbe e abe e aneneas 7-8
NUmMber 0f ROWS FEICNEA .......c.oiiiiiiee e 7-8
Restrictions on UsiNg HOSE TADIES........cc.cveieieieisecc e 7-9
FEECNING NULLS ..ottt e st e e s e e r e et e saeetesneentesneenteaneas 7-9
Fetching Truncated ValUES.............ccooiiiiiiiiiccee et 7-9
Sample Program 3: Fetching in BatChes .........cccoveeicicicecc e 7-10
INSErtING WIth TaBIES. ... e a e e reeneen 7-12
ReStrictionNs 0N HOSE TADIES ..o 7-13
Updating With TabIeS .........cooiiicc e ere e 7-13
RESHICLIONS IN UPDATE ... e ettt 7-14
Deleting With TabIES ... 7-14
ReStrICtiONS IN DELETE ......coiiiece e 7-15
USING INAICAtOr TADIES ..o e 7-15
THE FOR CHAUSE.....e ittt sttt ettt st e b b e s besb et e b e e et eneeneeneaneebenreee 7-16
RESEFICHIONS. ...t bbbttt ettt et e 7-17
THE WHERE CIAUSE...... .ot bbb bbb ettt b et 7-18
Mimicking the CURRENT OF ClaUSE ........ccooiiiiiiiirieiiciesiesese e 7-19
Tables of Group Items as HOSt Variables ..........ccceveieieiciiiecc e 7-20
Sample Program 14: Tables of Group ItEMS .......c.ooiiiiiiiiiiiee s 7-22

Error Handling and Diagnostics

Why Error Handling iS NEEAEd............ccveiiiicec e 8-2
Error Handling AIEINATIVES ..ot 8-2



ORACA . et e E e Lt ettt LR b e b et b et b et be et ettt e e 8-3
ANSI SQLSTATE VariabIe .....ccvv ottt st sre s 8-3
DECIariNG SQLST ATE . ... oottt s te et e s e et e s ta e beeseesbeeneenaeanes 8-3
Using the SQL COMMUNICATIONS AFCA ......cuviuiiiiiiiitiiieeieieriee ettt 8-7
Contents Of the SQLCA . ..o ettt et e et be et e s beetesbeesteares 8-7
Declaring the SQLCA . ...t e s e et e s ta e b e es e e beeneenaeanes 8-8
Key Components of Error REPOITING......cceiiiiiiiiireiiieeiireeeseeese e 8-8
O ] IO N 1 U o1 (U PR 8-10
o I A T@ T I 0] g Y Lo [=] -1 o ] o [ OSSR 8-13
Getting the FUll Text of Error MESSAgES. ..ot e 8-13
DSINTIAR <.t b et b et b etk ekt e bt sb et e sb et e b et e abe e et et abe e abe e 8-15
WHENEVER DIFECHIVE ..ottt sttt sttt sttt eae et 8-15
Coding the WHENEVER STAteMEeNt ..o 8-17
Getting the Text of SQL StatemMENTS.......cccoiieieee e 8-22
Using the Oracle CommUNICALIONS ATCa.........ccceiveiieiieiesie it eie st sre e sre e seesre e saenreens 8-23
Contents OFf the ORACA ...ttt ne e sresrens 8-23
Declaring the ORACA ..ottt e e e e ereereanearenes 8-24
ENabling the ORACA ...ttt ettt e e b et e st e s beeaeesteaneesreanees 8-24
ChoosiNg RUNTIME OPTIONS......c.ciiiiiiiiiie e 8-25
ORACA SEIUCTUIE ...ttt sb e ar bt sr et e e st e st b e en e renresneas 8-25
ORACA EXAMPIE PrOGIamM ..ottt sne e 8-28
How Errors Map to SQLSTATE COUES ........ccoiiiiieiiieienieie sttt 8-31
Status Variable CombBINAtIONS ..........ccooiiiiiiie e 8-38

Oracle Dynamic SQL

(1D )7 o= 1o g1 o TSSO 9-2
Advantages and Disadvantages of DyNamic SQL ........ccccoviiiiieiiiieii e 9-2
When to Use DYNAMIC SQL ....coiiiiiiiiiiieiieiei ettt sn e sne e 9-3
Requirements for Dynamic SQL StatemMeNtS.........cccovviviiiirinie v 9-3
How Dynamic SQL Statements Are ProCeSSEd.........cccovviiiieiiiieeie et 9-3
Methods for Using DYNAMIC SQL ..ottt 9-4
1Y/ 1=1 1 g T T OO RTTR ST POTRPPP 9-4
IMIEBENOMA 2 ...t b bbb bbb ettt et ettt bbb e 9-5
1V 1=] 1 g To o IR OSSOSO 9-5

Xi



1Y/ 1= 1 o T R 9-5

LU Lo [T 1T o1 OSSOSO 9-6
LY T T Y/ =1 T T I P 9-8
The EXECUTE IMMEDIATE StatemMeNt.......cccoiiiirieiieisesese e 9-8
AN EXAMPIE ettt 9-9
Sample Program 6: Dynamic SQL Method 1.........ccccooviiiiiiiiiiinin i 9-9
L0 YT o TR\ L1 1 T T SRS 9-12
THE USING CIAUSE. ..ottt bbbttt et se st e b e 9-14
Sample Program 7;: Dynamic SQL Method 2..........covoviiiiiie i 9-14
L0 YT o TR\ L1 1 T T I SO SSS 9-18
PREPARE ..ottt sttt b e b s bttt et ettt bttt ettt benenrens 9-18
DECLARE ..ottt b bbbttt 9-19
OPEN L.ttt b bbbttt E et R et E e bRt bR e b e e b e b e ae et e 9-19
L 1O USSR 9-20
CLOSE ...ttt b bbb bbbt b e e bR bt bbb b b e b e b 9-20
Sample Program 8: Dynamic SQL Method 3...........coooiiiiiiiiii e 9-20
USING Oracle METNOMO 4 .........ooiiiii bbb 9-24
Need fOr the SQLDA ...ttt be e st e e e s be e beebeenbesreenns 9-24
The DESCRIBE STALEIMENT........ooiiiiiie ettt et 9-25
SQLDA CONTENTS. ...ttt b ettt bt b e e beehe e s b e es b e st e es b e sbe e bt saeenbeeneesbeannas 9-25
IMpPlementing MELNOA 4 ..o 9-26
Using the DECLARE STATEMENT Statement.........c.cccovveiiiieiiie et 9-27
USING HOSE TADIES ...t 9-28
LT gL I I PSSP 9-28
WIth IMIEBENOA L. bbbttt sttt b e b 9-29
WIth IMEBENOA 2. bbbttt sttt bbb rennne 9-29
WIth IMEBENOA ... bbbttt bbb e 9-29
WIth IMIEBENOA 4. ettt sttt b e b 9-30
L0 U 4 o] o OSSOSO 9-30

10 ANSI Dynamic SQL

Basics Of ANSI DYNAMIC SQL ..ottt 10-2

g g=Tolo T 0] oY1 =] @] o] o] o 1< SR 10-2
Overview of ANSI SQL StatemMeENTS.......cccoi et 10-3
SAMPIE COUE ...t bbbt b et bbbt b et bbb 10-6

Xii



11

(@] 7 Tod (Sl T (=] 0 1T 0] 0 KT 10-7

RETEIENCE SEMEANTICS ...ttt e sttt ne et e e 10-8
Using Tables for BUIK OPErations .........ccccceveieieieieecese st e 10-9
ANSI Dynamic SQL Precompiler OPtIONS........cccoviiiiiiiiieicsne s 10-12
Full Syntax of the Dynamic SQL Statements..........cccoeoiiiieinenneesee e 10-13
ALLOCATE DESCRIPTOR ....cvitiiirieintes ettt 10-13
DEALLOCATE DESCRIPTOR ....ciiiitiieieiiee sttt sttt st st st snens 10-14
GET DESCRIPTOR ... .ottt ettt bbbt sb st en b st nensenes 10-15
SET DESCRIPTOR ..ottt sttt bbbttt et nbenes 10-18
USE OF PREPARE ... ..ottt sttt sttt ettt e ebe et e 10-21
DESCRIBE INPUT ..ottt sttt sttt sttt st sttt b st nenans 10-21
DESCRIBE OUTPUT ...ttt sttt bbb s s e s 10-22
EXECUTE .....itititctetete ettt sttt etttk ek ettt e st et e et e s e et e s e e b et ebe e et e e ebe e ebennas 10-23
Use Of EXECUTE IMMEDIATE ......coiiitiiieise sttt st snere s 10-24
Use of DYNAMIC DECLARE CURSOR ......coocoiiiiriiree ettt 10-25
OPEN CUISOT ...ttt b et b et b e b e e e s bt e b e s b e e bt ab e e b e eneenneennesreannas 10-25
o 1O o OO US S PSTPPSUPSPRRIN 10-27
CLOSE @ DYNAMIC CUISOI .....eviiiieiiisieieseeseeieseeeeeeresessestestessessessestessessessesaessessesessessessessenns 10-28
Differences From Oracle Dynamic Method 4...........ccoov i 10-28
RESTIICTIONS ...ttt ettt b ettt st b et e e s b et e e e e eneeseeneaneenennas 10-29
Sample Programs: SAMPLEL2.PCO.......cccccviiiiiiieieeeeese et 10-29
Oracle Dynamic SQL: Method 4
Meeting the Special Requirements of Method 4...........c.ccoce v 11-2
Advantages Of MEtNOA 4 ...........oo it 11-2
Information the Database NEEAS. ........cccuii it 11-2
Where the INformation iS STOred ..o 11-3
How Information is OBLAINEd. ..........cooiiiiiiiecee e 11-3
Understanding the SQL Descriptor Area (SQLDA) ...ttt 11-4
PUrpose Of the SQLDA.........o ettt ne e s e e neeneerenre e 11-4
MUILIPIE SQLDAS ...ttt sttt ettt et e et e e et e st et e s be s e sbe e abe e sbe e nbe e 11-4
Declaring @ SQLDA ...ttt r e 11-5
The SQLDA VArIADIES ......ccoi ittt s be et st besta e st eeteesbeenbesbeenns 11-8
PrereqUISite KNOWIBAGE ........oviie et 11-14
USING SQLADR ...ttt ettt sttt a et e s b e s e st e e e b e e et e e ebe e eteseeneneas 11-14

Xiii



12

Xiv

L0701 )V =T o (] gL [ I L - USSR 11-15

COBICING DALALYES .....cveiviieteieete ettt b ettt bbbt b bbbttt nnne 11-18
Handling NULLZ/NOt NULL DAtatyPes ......cccoerveveieieiiersiesesiesesieseesie e seessessesesseesessessenns 11-21
TE BASIC STEPIS . .cuttitiitiiteiteit ettt ettt bbb et bbbt h et b e b £ b e bt bt bt b e b e b bt e et et ebeens 11-23
A Closer LOOK at EACH STEP ..o 11-24
Declare @ HOSE StFING.......cocoviiiiiiii ettt s eneenenne e 11-25
DeClare the SQLDAS ..ottt et e r e b et re e re e 11-25
Set the Maximum Number to DESCRIBE ..........cccoooo i 11-26
INItIaliZe the DESCIIPTOIS.....ci it neerenns 11-26
Store the Query Text in the HOSt StFNG ....ocveiiiieieccce e 11-28
PREPARE the Query from the HOSt STFiNg ..ot 11-29
DECLARE @ CUISOK ..ottt sh bt sn e n et e e 11-29
DESCRIBE the Bind Variables ............ccoo o 11-29
Reset Number of PIace-HOIAEIS ..ot 11-32
Get Values for Bind VariabIes ..o 11-32
OPEN the CUISOE ...t ettt b bbbt b b bbb e e e e e aneene s 11-34
DESCRIBE the SEIECE LIST.....cviuiiiiieiiiieiiiicisieeseie sttt 11-34
Reset Number of Select-LiSt ItEMS ..o 11-35
Reset Length/Datatype of Each Select-List Item .........ccccoeiiiiiiiiiniie e 11-36
FETCH ROWS from the ACLIVE SEt ..ot 11-37
Get and Process Select-LiSt VAIUES........cccoci i 11-38
CLOSE The CUISOI ...ttt bbbt bbb bbb e e e e b 11-38
Using Host Tables With Method 4 ..o s 11-39
Sample Program 10: Dynamic SQL Method 4............ccooiriiiiriiiinie e 11-44
Multithreaded Applications
INtrOdUCTION T0 TRFEAAS ......ccviicii bbbttt e ebe e 12-2
Runtime Contexts IN PrOFCOBOL .......ccciiiiiiieece et sbe s 12-2
Runtime Context Usage MOUEIS ..o e 12-4
Multiple Threads Sharing a Single Runtime CONteXt.........cc.ccoovvivveriniereneneerece e 12-5
Multiple Threads Sharing Multiple Runtime CONEXES.........cocoieririnereieieeeeceeeseee 12-6
User Interface Features for Multithreaded AppPlications...........cccoveieiiiinensenceeeee 12-7
B LS A B 1 T o 1 o o 1SS 12-8
Embedded SQL Statements and Directives for Runtime Contexts...........cccocvevevivicninnnns 12-8
Communication With Pro*C/C++ Programs..........ccoceieiieeneineeneeseesienesiesese e 12-9



Multithreading Programming Considerations ............cccocvvvevieiiesie s e 12-10
Multiple Context EXAMPIES.......cooi i 12-10
Multithreaded EXaMPIE........cccov it et ne e enenns 12-15

13 Large Objects (LOBs)

LT T T I 2 PSS 13-2
INEEINGAL LOBS ..ottt ettt et e et e sae et e e st e nbeeaeesaeesaesteeseesteesaenreens 13-2
EXEEINAI LOBS..... .ottt ettt ettt et s te e e st e e e s ba e besbe et e ebe e beeaeesteereesreaaeas 13-2
SECUTILY FOF BFILES .....ccviiciie ittt na e e neenenrenrennens 13-2
LOBs Compared with LONG and LONG RAW ... 13-3
IO o o= 1 (] £ TSRS 13-3
BT 1] 0] = UV ] PSPPI 13-4
LOB BUFfering SUDSYSTEIM .......ooeiiiiiicii ettt et 13-4

HOW T0 USE LOBS......ci ottt st e s e et e e st e e be e s s beenbeennbe s 13-5
LOB Locators in YOUr APPHCAtION.......cccviieiericieieees et nes 13-6
INFLANIZING @ LOB ...ttt e e st e e se e s teeaesteesaesreesaenreens 13-7

RUIES FOr LOB STAtEMENTS .. ..ottt ettt et et be e s be e e sbeenesbeesrestaestesreens 13-8
FOr All LOB StatemMENTS .....ccvviiiiiice ettt sttt r e neeneerenre s 13-9
For the LOB BUFfering SUDSYSTEM.........cccviiiiiiii et 13-9
FOr HOSE VarTiabIES ...ttt et s e e st teeree 13-10

(@S IS = 0= 0 1= 1 S 13-10
APPEND ...ttt et bbbttt ettt E ettt b b re b 13-10
ASSIGN L. ettt e R Rttt et b et b b renaens 13-11
CLOSE ... ettt bbbttt bR bbb ettt 13-12
LG ] o PR SRSTRR 13-13
CREATE TEMPORARY ..ottt ettt be et sb s s s ben st nsnnenes 13-14
DISABLE BUFFERING ......cciiiiiiiieiie ettt s 13-14
ENABLE BUFFERING ..ottt sttt ettt snene e 13-15
ERASE ..ottt ettt b et e b ettt et e tenas 13-15
FILE CLOSE ALL ..ottt sttt sb et b et eb ettt 13-16
FILE SET ittt b ettt b etttk et st E ettt E et et e b n e b ettt e et et e 13-17
FLUSH BUFFER ..ottt sttt sttt sttt st sb et sa b a et e ebe s etesnenennas 13-17
FREE TEMPORARY ..ottt ettt sttt sb et b et ab ettt neebe e 13-18
LOAD FROM FILE ..ottt sttt st s 13-18
L0 1 RS RSRR 13-20

XV



14

XVi

TRIM ettt bbb E bkt £ bbbt e bbb Rtttk b et bbb r e e 13-22
WWRITE .ottt 13-23
DESCRIBE ...ttt bbbttt 13-24
READ and WRITE Using the Polling Method.............cccoeiiiiniiiieecee e 13-27
LOB Sample Program: LOBDEMOLPCO.......ccccciiiiiiieieecee et 13-29
Precompiler Options
JLI g L) o] o o{o] o I O0] o101 o= T PSS 14-2
(O LYo = T S 1 (V7 1 USSP 14-2
ACtions DUring PreCoOmMpPilation ..o 14-3
AN o o 10 1 1 0 TSI @ o) { Lo o[- 14-3
Precedence Of OPLioN VAIUES ..........cooiiiiii e 14-4
MaCro and MICIO OPTIONS ...c..cuiiiiiiiiieie bbb 14-5
Determining CUTENt VAlUES.........ccovieieieceeeee sttt na s e e anes 14-6
Entering PrecOmMPIlEr OPLIONS. ..ottt sbe s 14-6
ON the COMMEANG LINE....c.oiiiiiiie et eee e 14-7
INTINE <o 14-7
(070 o) 1o T8 =1 [o] o T =TT =T USSR 14-8
Scope of PreComMPiler OPTIONS. ........ccoiiiiiiee e 14-9
QUICK RETEIENCE ...ttt ettt st s be et e st e e b e s bb et e sabesbeenbesbeentesbeennes 14-10
Using Pro*COBOL PrecoOmMpPiler OPLiONS.... ..ot 14-12
AASACKC . e bbb bR bR £ e b bt £ b bRt e bbbt 14-12
ASSUME_SQLCODE .......ooiiiritieienre e 14-13
AUTO_CONNECT ..ttt bbbkttt 14-14
CLOSE_ON_COMMIT ...ttt ettt bbbttt 14-14
CONFIG ..ttt r et 14-15
DATE _FORMAT ..otttk b bbbttt bbbt 14-16
DBIMIS ...ttt bbb E bR £ R bR £ R b bt E bbbt e b bt bt 14-17
DECLARE_SECTION . ...ttt 14-17
DEFRINE ..ottt bbbt bbbt b bbbtk 14-18
DYNAMIC ..ttt bbbt b bbbt bbbt b ettt et 14-18
END_OF _FETCH ..ot 14-19
ERRORS ...ttt bbbt bbbt 14-20
P S bbb bbbkt a bRt b b 14-20



HOLD_CURSOR.....cooiiiee ettt ane s 14-22
H O ST e 14-23
INAME ..o e 14-23
INCLUDE ..o ettt r e 14-24
IRECLEN ...ttt 14-25
LITDELIM .ottt e e et 14-25
LINAIME L.ttt 14-26
LRECLEN ..ottt et 14-27
LT Y P e e 14-27
MAXLITERAL . ..o e et sne s 14-28
MAXOPENCURSORS. ..ottt 14-29
IMIODIE ... e 14-30
INESTED ..ottt sr e ettt 14-31
NLS_LOCAL .ottt ettt ettt 14-31
ONAME L. s 14-32
ORACA e 14-33
ORECLEN ...ttt 14-33
PAGELEN ...t s 14-34
P X et 14-34
PREFETCH ...t ne e 14-35
RELEASE_CURSOR. ..ot 14-36
SELECT_ERROR.... .ot e e 14-37
SQLCHECK ...ttt 14-38
THREADS ... 14-40
TYPE_CODE ... ..ttt 14-40
UNSAFE_INULL oo 14-41
USERID ... s 14-41
VARCHAR e 14-42
XREF e 14-42

A New Features

New Features 0f ReIEaSe 9.0.1.........ccoiiiiiein s A-2
GlobaliZAtION SUPPOIT......iieiieiiie ettt sttt sbe s A-2
NeW Datetime DataltyPeS ........ccooiiieiriiiiieisieistees ettt b bbbt e s A-2

XVii



Xviii

NEW Features OF REIEASE 8.1........oo ittt e e e s e e s s eb e s s sabe e sareas A-2

Multithreading Applications SUPPOITEM .........ccoiiiiieiiiei e A-2
L7 A I ] -1 =] 1 0 1=T o | TP T PSRRI A-2
O 1] [T o T F= Y7 W AV =1 1 0T T SR A-2
LLOB SUPPOIT ...ttt bbb r e ettt A-2
ANSI DYNAMIC SQL....ciieieiiceieese sttt et re st et e e s e e e eneeneeseaneanesrensenrens A-3
PREFETCH OPLION ...ttt bbbttt A-3
DML RETUINING ClAUSE ...ttt ettt A-3
UNIVEISAl ROWIDS ..ottt A-3
SYSDBA/SYSOPER Privileges in CONNECT Statements........ccccceeevevieviscieveese e A-3
TabIes OF GrOUP ITEIMS ...t A-3
WHENEVER DO CALL BranCh ......ccoiiiiieccc e A-3
DECIMAL-POINT IS COMMA ...ttt A-4
Optional DiVISION HEAERIS........cc.ciiiiieiiiii e A-4
NS I =1 2@ o 1 [ o S A-4
DB2 Compatibility Features of Release 8.0.........cccoiiiiiiiiiiierere e A-4
OPLioNal DECIAre SECTION .......cuiiiiiiieiiite bbbt A-4
Support of Additional DatatyPeS .......cccveviireierieeece e e sre s A-4
Support of Group Items as HoSt Variables ... A-5
Implicit Form of VARCHAR Group ItEIMS .........coiiiriiiiiese e A-5
Explicit Control Over the END-OF-FETCH SQLCODE Returned..........cccocevvevveiviivnnnnnnnns A-5
Support of the WITH HOLD Clause in the DECLARE CURSOR Statement ...................... A-6
New Precompiler Option CLOSE_ON_COMMIT ......ccoiiiiiiiniiineiensene e A-6
SUPPOIt FOr DSNTIAR ...ttt sttt st e e eneese e e enesre e nes A-6
Date String Format Precompiler OPLion ... A-6
Any Terminator Allowed After SQL StatemMeNntS.........ccocciiriiireiiieineeee e A-7
Other New Features 0f ReIEASE 8.0 ........ccviiiriiicrree s A-7
New Name for Configuration File ... A-7
Support of Other Additional DatatyPeS........ccoceriiiiiiriiireirer s A-7
S 0T o oLo] walo) lNN[CTS] (= To [ d oo | =10 eI A-8
Support for REDEFINES and FILLER .......ccccocoiiie e A-8
New Precompiler Option PICX ...ttt A-8
Optional CONVBUFSZ Clause in VAR Statement...........ccocvvvvievenieninseneneseseee e A-8
IMProved Error REPOITING .....cccoiiiiiiiiieie ettt sne A-8
Changing Password When CONNECTING........ccuiiiiiieieeneeieesi st A-9



Error MESSAJE COUEBS ....ocvveiieiieiei ettt et esbe et e sae e besseesbeenaesteesaesteeaesreens A-9
Migration From Earlier REIEASES ..........ccciiiiiiiicrc e A-9

B Operating System Dependencies

System-Specific References in this Manual..............cccoooii e B-2
COBOL VEISIONS......tiirreiiisrreees ettt s ettt een e B-2
HOSE VATTADIES ... B-2
INCLUDE STATEIMENTS ...ttt sttt bbbt bbb sbe et aeesaeseeas B-3
MAXLITERAL DEFAUIT ..o B-3
PIC N or Pic G Clause for Multi-byte Globalization Support Characters.............c.ccoccveenene B-3
RETURN-CODE Special Register May Be Unpredictable. ............cccooeoniiieinennennencee, B-3
Byte-Order Of BINAry Data.........ccccooiviiviirierieieeieeiese st ne e snesnesnesnens B-4

C Reserved Words, Keywords, and Namespaces

Reserved WOords and KEYWOITS .......ccccveieieriieisese sttt seesie e s saesae s s eneese e ssesnessessessesees C-2
RESEIVEA NAMESPACES. ... .o itititeiteieie ettt sttt h bt e b bbb e s e e bt et eb e et e e bt bt ebenbesbeabennes C-5

D Performance Tuning

Causes Of POOK PerfOrmMAaNCE .......c.cooi i ettt b D-2
IMProViNg PEIrTOIMEANCE. .......ciiiiiii ettt D-2
L0 Lo I o (oY A I o] = D-3
USING PL/SQL QN JAVA .....ocuiiiiciececes ettt sttt e ne et e aeebesneenteaneenreaneas D-3
OPptiMizing SQL STATEIMENTS.......ciiiiiiiiiii bbbttt D-4

(O 01 11 T V=T gl o 1T £ D-5
(0] [ [o T Lo (2= SRS D-6
Taking Advantage of ROW-LeVel LOCKING .....ccooiiiiiiiiiiicc e D-6
Eliminating UNNECceSSary ParSiNg.......ccccuciuiieieieieiesese e seste e seesiesaeseessesaesesssssessessesssssessessessesees D-6

HaNdliNg EXPHCIT CUISOES......cc.iiiiiiiieieieiie ettt ettt b e e D-7

Using the Cursor Management OPLIONS ..o D-9
Avoiding UNNecessary REPAISING .....ccvcivviviiiiiieiiiesesesiesiesieseeeeresese e e e e sse e seessesesseensesens D-13

E Syntactic and Semantic Checking

Syntactic and Semantic Checking BaSICS........cccvueiiieiiieiesi s E-2
Controlling the Type and Extent of Checking ... E-2

Xix



XX

Specifying SQLCHECK=SEMANTICS.........coiiiiiiiiireie et E-3
Enabling @ SEMAaNtIC CHECK .........c.ciiiiiiiiee e E-3

Embedded SQL Statements and Precompiler Directives

Summary of Precompiler Directives and Embedded SQL Statements ...........ccccocveviiiinnnnns F-4
About the Statement DESCrIPLIONS .....cc.ooviiiiecce et es F-6
How t0 Read SYNtax DIagramiS..........ccccieiiiieiicicie ettt st ste st esbe e sreenes F-7

STAtEMENT TEIMINALOT ... .. ittt b et st e et et ne et e e b sne et e F-8

Required Keywords and Parameters ..o e sees e ses e esesses e s sne s F-8

Optional Keywords and Parameters....... ..o F-8

SYNTAX LOOPS ..ttt ettt F-9

Y LU 0T L DT =T | Ut oSS F-9

OFACIE INBIMES ...ttt b et b e bbb bbb se b e b et et et e e be b ebenees F-10
ALLOCATE (Executable Embedded SQL EXtENSION) .......ccoiiriiiniiiiiicinisieniee e F-10
ALLOCATE DESCRIPTOR (Executable Embedded SQL) ......ccccccovvvvivienennierieeeeeee e F-11
CALL (Executable Embedded SQL) ......ccooiiieiiiiccccse et F-13
CLOSE (Executable Embedded SQL).......ccccoiiiiiiiiiieiiiee et F-14
COMMIIT (Executable Embedded SQL) ....cccooeieieiii e F-15
CONNECT (Executable Embedded SQL EXtENSION) .....cccccoccviviiiiieiie et F-18
CONTEXT ALLOCATE (Executable Embedded SQL EXtENSION) ......ccccocevvennenneneeneene F-20
CONTEXT FREE (Executable Embedded SQL EXtENSION) ......cccccvvvvrierenieeieieees e F-21
CONTEXT USE (Oracle Embedded SQL DireCtiVe) .......cccccvciiieiieieiie e F-22
DEALLOCATE DESCRIPTOR (Embedded SQL Statement).........cccccovvvvrviirenneinniensiennnenns F-23
DECLARE CURSOR (Embedded SQL DireCtiVe).......cccccoveveiiiieiiseseseseseseesieiesesesnessesesnens F-24
DECLARE DATABASE (Oracle Embedded SQL Directive) ......cccccvovevevievvciese e F-26
DECLARE STATEMENT (Embedded SQL DirectiVe) ......ccccvceriieriiiiniiiriisenseesiessiessnens F-28
DECLARE TABLE (Oracle Embedded SQL DIreCtiVe) ......c.ccocvvvvivriirinieseseeeereseseeesnsnens F-30
DELETE (Executable Embedded SQL) .....cccooviiiiiie et F-31
DESCRIBE (Executable Embedded SQL) ...t F-35
DESCRIBE DESCRIPTOR (Executable Embedded SQL).........ccccoovrvverieneiineereeieeeeesneeens F-37
ENABLE THREADS (Executable Embedded SQL EXtension) ..........cccoceeveveniieveeieceesie s F-38
EXECUTE ... END-EXEC (Executable Embedded SQL EXteNSion) .........ccccocevvennenneneennnn F-39
EXECUTE (Executable Embedded SQL) ..o F-41
EXECUTE DESCRIPTOR (Executable Embedded SQL..........ccccooiiiiiieiininnenseeeee e F-43
EXECUTE IMMEDIATE (Executable Embedded SQL)......ccccccviiiiiiiiiiiisenie e F-45



FETCH (Executable Embedded SQL) .......ccooiiiiiiie et F-46

FETCH DESCRIPTOR (Executable Embedded SQL) ......cccooiiiiniincincenceseeseese e F-49
FREE (Executable Embedded SQL EXIENSION) .......cccevviieiiiii e F-52
GET DESCRIPTOR (Executable Embedded SQL)........ccccooiviiiiiieiieiresesscsse e F-53
INSERT (Executable Embedded SQL).......ccooiiiiiiiiiiiieseeesee e F-55
LOB APPEND (Executable Embedded SQL EXtENSION) .....cccccccvieviineieriiceeeeeeee e F-59
LOB ASSIGN (Executable Embedded SQL EXteNSION) .......cccooviieveiie i F-59
LOB CLOSE (Executable Embedded SQL EXIENSION) ......cccoiiiiieiiiiiiiieeseee e F-60
LOB COPY (Executable Embedded SQL EXtENSION) .......cccvvvrvierineneiecieeeeee e F-61
LOB CREATE TEMPORARY (Executable Embedded SQL EXtension) ...........cccccevvevennnnne F-61
LOB DESCRIBE (Executable Embedded SQL EXtENSION).......c.ccovveiiieninenineneeneeneeeieee F-62
LOB DISABLE BUFFERING (Executable Embedded SQL EXtension).........cccccevvvvivennnnnn F-63
LOB ENABLE BUFFERING (Executable Embedded SQL EXtension) ........c..cccocevvvveiennnnne F-64
LOB ERASE (Executable Embedded SQL EXtENSION) .......cccceiiieineiinieinenisieee e F-64
LOB FILE CLOSE ALL (Executable Embedded SQL EXtENSION) .......ccccvvvvevevveveiesese e F-65
LOB FILE SET (Executable Embedded SQL EXtENSION) ......cccovieeiieiieieiie e F-66
LOB FLUSH BUFFER (Executable Embedded SQL EXtENSION) .......ccooviiiienienineneeeeee F-66
LOB FREE TEMPORARY (Executable Embedded SQL EXteNsion) .........ccccccevvevveivivnesnneens F-67
LOB LOAD (Executable Embedded SQL EXteNSioNn) ........ccccccovviieveiie v F-67
LOB OPEN (Executable Embedded SQL EXtENSION)......ccccoiieiiieiiiiiineiiseiseee e F-68
LOB READ (Executable Embedded SQL EXtENSION).......cccccoivivierineneiecicereeeeese e F-69
LOB TRIM (Executable Embedded SQL EXteNSION) ........ccccoeviieiveiie e F-69
LOB WRITE (Executable Embedded SQL EXIENSION) ......ccoiiiiiiiiiiiiiineeeeeee e F-70
OPEN (Executable Embedded SQL) .....ccccviiiiiirieiiicesese st snens F-71
OPEN DESCRIPTOR (Executable Embedded SQL) .......cccocviviiiiiineiiesensceeee s F-73
PREPARE (Executable Embedded SQL)........ccciiiiiiiiiieiie et F-76
ROLLBACK (Executable Embedded SQL) ......ccccooerieriiieiniese e F-77
SAVEPOINT (Executable Embedded SQL) .....ccccccveoiiiiie et F-81
SELECT (Executable Embedded SQL).......cccooiiiiiiiiiiiccisiesieese s F-82
SET DESCRIPTOR (Executable Embedded SQL) ......c.cooviiiiiieiiin e F-86
UPDATE (Executable Embedded SQL) ..ot F-88
VAR (Oracle Embedded SQL DIireCtiVe) .......cccoeiiiiiiiiiriiiiiseee et F-92
WHENEVER (Embedded SQL DIr€CtIVE) ....cccovcveiiiiicr e F-94
Index

XXi



XXii



Send Us Your Comments

Pro*COBOL Precompiler Programmer’s Guide, Release 9.2
Part No. A96109-01

Oracle Corporation welcomes your comments and suggestions on the quality and usefulness of this
document. Your input is an important part of the information used for revision.

« Did you find any errors?

« Isthe information clearly presented?

« Do you need more information? If so, where?

« Are the examples correct? Do you need more examples?
«  What features did you like most?

If you find any errors or have any other suggestions for improvement, please indicate the document
title and part number, and the chapter, section, and page number (if available). You can send com-
ments to us in the following ways:

« Electronic mail: infodev_us@oracle.com
« FAX: (650) 506-7227 Attn: Server Technologies Documentation Manager
« Postal service:

Oracle Corporation

Server Technologies Documentation

500 Oracle Parkway, Mailstop 4op11

Redwood Shores, CA 94065

USA

If you would like a reply, please give your name, address, telephone number, and (optionally) elec-
tronic mail address.

If you have problems with the software, please contact your local Oracle Support Services.

XXili



XXiV



Preface

This manual is a comprehensive user’s guide and reference to the Oracle
Pro*COBOL Precompiler. It shows you how to develop COBOL programs that use
the database languages SQL and PL/SQL to access and manipulate Oracle data. See
Oracle9i SQL Reference and PL/SQL User’s Guide and Reference for more information
on SQL and PL/SQL.

This preface contains these topics:
« Audience

« Organization

» Related Documentation

« Conventions

« Documentation Accessibility

XXV



Audience

The Pro*COBOL Precompiler Programmer’s Guide is intended for anyone developing

new COBOL applications or converting existing applications to run in the Oracle9i

environment. Written especially for programmers, this comprehensive treatment of
Pro*COBOL will also be of value to systems analysts, project managers, and others
interested in embedded SQL applications.

To use this manual effectively, you need a working knowledge of the following
subjects:

« Applications programming in COBOL
« The SQL database language

« Oracle9i concepts and terminology

In This Manual

XXVi

This manual shows you how the Oracle Pro*COBOL Precompiler and embedded
SQL can benefit your entire applications development process. It gives you lessons
in how to design and develop applications that harness the power of Oracle. And,
as quickly as possible, it helps you become proficient in writing embedded SQL
programs.

An important feature of this manual is its emphasis on getting the most out of
Pro*COBOL and embedded SQL. To help you master these tools, this manual shows
you key methodology, including ways to improve program performance. It also
includes many program examples to better your understanding and demonstrate
the usefulness of embedded SQL.

Note: You will not find installation instructions or system-specific
information in this manual. For that kind of information, refer to
your system-specific Oracle documentation

For information about migrating your applications to Oracle9i, see Oracle9i Database
Migration.



Organization

This book presents a programmer’s guide to Pro*COBOL in fourteen chapters and
six appendixes:

Chapter 1, Introduction

This chapter introduces you to Pro*COBOL. You look at its role in developing
application programs that manipulate Oracle data and find out what are its key
benefits and features.

Chapter 2, Precompiler Concepts

This chapter explains how embedded SQL programs work. Then the guidelines for
programming in Pro*COBOL are presented. Compilation issues are discussed and
the sample Oracle tables used in this guide are presented, as is the first of the demo
programs, SAMPLEL.PCO.

Chapter 3, Database Concepts

This chapter describes transaction processing. You learn the basic techniques that
safeguard the consistency of your database. You then learn how to connect to a
database and how to connect to multiple distributed databases.

Chapter 4, Datatypes and Host Variables

The internal and external datatypes are defined at length. Then you are shown how
to use the datatypes in your COBOL program. Then runtime contexts and ROWIDs
are explained, followed by Globalization Support, datatype conversion and
datatype equivalencing (with a sample program).

Chapter 5, Embedded SQL

This chapter teaches you the essentials of embedded SQL programming. You learn
how to use host variables, indicator variables, cursors, cursor variables, and the
fundamental SQL commands that insert, update, select, and delete Oracle data.

Chapter 6, Embedded PL/SQL

This chapter shows you how to improve performance by embedding PL/SQL
transaction processing blocks in your program. You learn how to use PL/SQL with
host variables, indicator variables, cursors, stored subprograms in either PL/SQL or
Java, host tables, and dynamic PL/SQL.
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Chapter 7, Host Tables

This chapter looks at using host (COBOL) tables to improve program performance.
You learn how to manipulate Oracle data using tables, how to operate on all the
elements of a table with a single SQL statement, and how to limit the number of
table elements processed.

Chapter 8, Error Handling and Diagnostics

This chapter provides an in-depth discussion of error reporting and recovery. You
learn how to detect and handle errors using the status variable SQLSTATE, the
SQLCA structure, and the WHENEVER statement. You also learn how to diagnose
problems using the ORACA.

Chapter 9, Oracle Dynamic SQL

This chapter shows you how to take advantage of dynamic SQL. You are taught
three methods, from simple to complex, for writing flexible programs that let users
build SQL statements interactively at run time.

Chapter 10, ANSI Dynamic SQL

ANSI Dynamic SQL, Method 4, is presented. This method supports all Oracle

datatypes, while the older Oracle Method 4 does not support cursor variables,
tables of group items, DML Returning Clause, and LOBs. ANSI Method 4 uses
embedded SQL statements that set up descriptor areas in memory. ANSI SQL

should be used for all new applications.

Chapter 11, Oracle Dynamic SQL: Method 4

This chapter shows you how to maintain existing applications that use dynamic
SQL Method 4. Numerous examples are used to illustrate the method.

Chapter 12, Multithreaded Applications

How to write multithreaded applications is discussed in this chapter. (Your
compiler must support multithreading.)

Chapter 13, Large Objects (LOBS)

This chapter presents large object datatypes (BLOBs, CLOBs, NCLOBs, and BFILES).
The embedded SQL commands that provide functionality comparable to OCI and
PL/SQI are presented and used in sample code.



Chapter 14, Precompiler Options

This chapter details the requirements for running the Pro*COBOL precompiler and
lists the precompiler options. You learn what happens during precompilation, how
to issue the Pro*COBOL command, and how to specify the many useful
precompiler options.

Appendix A, New Features

This appendix highlights the improvements and new features introduced in releases
8.1 and 8.0 of Pro*COBOL.

Appendix B, Operating System Dependencies

Some details of Pro*xCOBOL programming vary from one system to another.
Therefore, you are occasionally referred to other manuals for system-specific
information. For convenience, this appendix collects all such external issues.

Appendix C, Reserved Words, Keywords, and Namespaces

This appendix refers you to a table of reserved words that have a special meaning to
Pro*COBOL, and presents the namespaces that are reserved for Oracle libraries.

Appendix D, Performance Tuning

This appendix gives you some simple methods for improving the performance of
your applications.

Appendix E, Syntactic and Semantic Checking

This appendix shows you how to use the SQLCHECK option to control the type
and extent of syntactic and semantic checking done on embedded SQL statements
and PL/SQL blocks.

Appendix F, Embedded SQL Statements and Precompiler Directives

This appendix contains descriptions of precompiler directives, embedded SQL
commands, and Oracle embedded SQL extensions. The purpose, prerequisites,
syntax diagrams, keywords, parameters, usage notes, examples, and related topics
are presented for each statement and directive.

Related Documentation

For more information, see these Oracle resources:
« Oracle9i SQL Reference
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« Oracle C++ Call Interface Programmer’s Guide
« Oracle Call Interface Programmer’s Guide

Many books in the documentation set use the sample schemas of the seed database,
which is installed by default when you install Oracle. Refer to Oracle9i Sample
Schemas for information on how these schemas were created and how you can use
them yourself.

In North America, printed documentation is available for sale in the Oracle Store at
http://oraclestore.oracle.com/

Customers in Europe, the Middle East, and Africa (EMEA) can purchase
documentation from

http:/Amww.oraclebookshop.com/

Other customers can contact their Oracle representative to purchase printed
documentation.

To download free release notes, installation documentation, white papers, or other
collateral, please visit the Oracle Technology Network (OTN). You must register
online before using OTN; registration is free and can be done at

http:/otn.oracle.com/admin/accountimembership.html

If you already have a username and password for OTN, then you can go directly to
the documentation section of the OTN Web site at

http://otn.oracle.com/docs/index htm

To access the database documentation search engine directly, please visit

http://tahiti.oracle.com

Sample Pro*COBOL Programs

XXX

This manual provides several Pro*COBOL programs to help you in writing your
own. These programs illustrate the key concepts and features of ProxCOBOL
programming and demonstrate techniques that let you take full advantage of SQL’s
power and flexibility.

Each complete sample program in this manual is available on-line in the demo
directory. However, the exact filenames are system-dependent. For exact filenames,
see your Oracle system-specific documentation. We present sample code developed
for the Solaris operating system in this manual.



The Pro*COBOL Precompiler and Industry Standards

SQL has become the standard language for relational database management
systems. This section describes how the Pro*COBOL Precompiler conforms to the
latest SQL standards established by the following organizations:

« American National Standards Institute (ANSI)

« International Standards Organization (1SO)

« U.S. National Institute of Standards and Technology (NIST)

Those organizations have adopted SQL as defined in the following publications:
« ANSI Document ANSI X3.135-1992, Database Language SQL

« ANSI Document ANSI X3.168-1992, Database Language Embedded SQL

« International Standard ISO/IEC 9075:1992, Database Language SQL

« NIST Federal Information Processing Standard FIPS PUB 127-2, Database
Language SQL

Requirements

ANSI X3.135-1992 (known informally as SQL92) specifies a "conforming SQL
language" and, to allow implementation in stages, defines three language levels:

« Full SQL

« Intermediate SQL (a subset of Full SQL)

« Entry SQL (a subset of Intermediate SQL)

A conforming SQL implementation must support at least Entry SQL.

ANSI X3.168-1992 specifies the syntax and semantics for embedding SQL
statements in application programs written in a standard programming language
such as COBOL-74 and COBOL-85.

ISO/IEC 9075-1992 fully adopts the ANSI standards.

FIPS PUB 127-2, which applies to RDBMS software acquired for federal use, also
adopts the ANSI/ZISO standards. In addition, it specifies minimum sizing
parameters for database constructs and requires a "FIPS Flagger" to identify ANSI
extensions. For copies of the ANSI standards, write to:

American National Standards Institute
1430 Broadway
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New York, NY 10018, USA
http://www.ansi.org

For a copy of the ISO standard, write to the national standards office of any ISO
participant. For a copy of the NIST standard, write to:

National Technical Information Service

U.S. Department of Commerce

Springfield, VA 22161, USA
http://www.nist.gov

Compliance

The Pro*COBOL precompiler complies 100% with the ANSI, I1SO, and NIST
standards. As required, they support Entry SQL and provide a FIPS Flagger.

FIPS Flagger
According to FIPS PUB 127-1:

"An implementation that provides additional facilitiest specified by this standard shall
also provide an option to flag nonconforming SQL language or conforming SQL
language that may be processed in a nonconforming manner."

To meet this requirement, the Pro*COBOL Precompiler provides the FIPS Flagger,
which flags ANSI extensions. An extension is any SQL element that violates ANSI
format or syntax rules, except rules enforcing privileges. For a list of Oracle
extensions to standard SQL, see the Oracle9i SQL Reference.

You can use the FIPS Flagger to identify

« Nonconforming SQL elements that might have to be modified if you move the
application to a conforming environment

« Conforming SQL elements that might behave differently in another processing
environment

Thus, the FIPS Flagger helps you develop portable applications.

FIPS Option

An option named FIPS governs the FIPS Flagger. To enable the FIPS Flagger, you
specify FIPS=YES inline or on the command line. For more information about the
command-line option FIPS, see "FIPS".
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Certification

The NIST tested the Pro*xCOBOL Precompiler for ANSI Entry SQL compliance
using the SQL Test Suite, which consists of nearly 300 test programs. Specifically, the
programs tested for conformance to the COBOL embedded SQL standards. As a
result, the Pro*COBOL Precompiler was certified 100% ANSI-compliant.

For more information about the tests, write to

National Computer Systems Laboratory
Attn.: Software Standards Testing Program
National Institute of Standards and Technology
Gaithersburg, MD 20899
USA

http://www.nist.gov

MIA/SPIRIT
The Pro*COBOL Precompiler provides Globalization Support (formerly called
National Language Support or NLS) of multibyte character data by complying with
the Multivendor Integration Architecture (MIA) specification, Version 1.3, and the
Service Providers Integrated Requirements for Information Technology (SPIRIT)
specification, Issue 2.
Conventions
This section describes the conventions used in the text and code examples of the this
documentation set. It describes:
« Conventions in Text
« Conventions in Code Examples
Conventions in Text
We use various conventions in text to help you more quickly identify special terms.
The following table describes those conventions and provides examples of their use.
Convention Meaning Example
Bold Bold typeface indicates terms that are The C datatypes such as ub4, sword, or

defined in the text or terms that appear in  OCINumber are valid.

aglossary, or both. When you specify this clause, you create an

index-organized table.
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Convention Meaning Example
Italics Italic typeface indicates book titles, Oracle9i Database Concepts
emphasis, syntax clauses, or placeholders. You can specify the parallel_clause.

Run Uold_release .SQL where old_release
refers to the release you installed prior to
upgrading.

UPPERCASE Uppercase monospace typeface indicates  You can specify this clause only for a NUMBER

monospace elements supplied by the system. Such column.

(fixed-width font)

lowercase
monospace
(fixed-width font)

elements include parameters, privileges,
datatypes, RMAN keywords, SQL
keywords, SQL*Plus or utility commands,
packages and methods, as well as
system-supplied column names, database
objects and structures, user names, and
roles.

Lowercase monospace typeface indicates
executables and sample user-supplied
elements. Such elements include
computer and database names, net
service names, and connect identifiers, as
well as user-supplied database objects
and structures, column names, packages
and classes, user names and roles,
program units, and parameter values.

You can back up the database using the BACKUP
command.

Query the TABLE_NAMEolumn in the USER_
TABLESdata dictionary view.

Specify the ROLLBACK_SEGMENT&rameter.

Use the DBMS_STATSENERATE_STATS
procedure.

to open SQL*Plus.

, department_name

Enter sqlplus

The department_id
and location_id columns are in the
hr.departments table.

Set the QUERY_REWRITE_ENABLED
initialization parameter to true.

Connect as oe user.

Conventions in Code Examples

Code examples illustrate SQL, PL/SQL, SQL*Plus, or other command-line
statements. They are displayed in a monospace (fixed-width) font and separated
from normal text as shown in this example:

SELECT username FROM dba_users WHERE username = 'MIGRATE’;

The following table describes typographic conventions used in code examples and

provides examples of their use.

Convention

Meaning

Example

(1
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Brackets enclose one or more optional
items. Do not enter the brackets.

DECIMAL (digits [, precision ])



Convention Meaning Example

{} Braces enclose two or more items, one of {ENABLE | DISABLE}
which is required. Do not enter the braces.
| A vertical bar represents a choice of two ~ {ENABLE | DISABLE}

or more options within brackets or braces.
Enter one of the options. Do not enter the
vertical bar.

[COMPRESS | NOCOMPRESS]

Horizontal ellipsis points indicate either:

«  That we have omitted parts of the CREATE TABLE ... AS subquery;
code that are not directly related to
the example
SELECT coll, col2, ..., col n FROM

= That you can repeat a portion of the employees;

code

Vertical ellipsis points indicate that we
have omitted several lines of code not
directly related to the example.

Other notation You must enter symbols other than acctbal NUMBER(11,2);

brackets, braces, vertical bars, and ellipsis .
points as it is shown. acct CONSTANT NUMBER(4) := 3;

Italics Italicized text indicates variables for CONNECT SYSTEMystem_password
which you must supply particular values.

UPPERCASE Uppercase typeface indicates elements SELECT last_name, employee_id FROM
supplied by the system. We show these employees;
terms in uppercase in order to distinguish . .
them from terms you define. Unless terms SELECT * FROM USER_TABLES;
appear in brackets, enter them in the DROP TABLE hr.employees;
order and with the spelling shown.
However, because these terms are not
case sensitive, you can enter them in
lowercase.

lowercase Lowercase typeface indicates SELECT last_name, employee_id FROM
programmatic elements that you supply. employees;
For example, lowercase indicates names

of tables, columns, or files. sqlplus hr/hr

Documentation Accessibility

Our goal is to make Oracle products, services, and supporting documentation
accessible, with good usability, to the disabled community. To that end, our
documentation includes features that make information available to users of
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assistive technology. This documentation is available in HTML format, and contains
markup to facilitate access by the disabled community. Standards will continue to
evolve over time, and Oracle Corporation is actively engaged with other
market-leading technology vendors to address technical obstacles so that our
documentation can be accessible to all of our customers. For additional information,
visit the Oracle Accessibility Program Web site at

http/Amwwv.oracle.com/accessibility/

Accessibility of Code Examples in Documentation JAWS, a Windows screen
reader, may not always correctly read the code examples in this document. The
conventions for writing code require that closing braces should appear on an
otherwise empty line; however, JAWS may not always read a line of text that
consists solely of a bracket or brace.

Accessibility of Links to External Web Sites in Documentation This
documentation may contain links to Web sites of other companies or organizations
that Oracle Corporation does not own or control. Oracle Corporation neither
evaluates nor makes any representations regarding the accessibility of these Web
sites.



What's New in Pro*COBOL?

This section describes new features of Oracle9i releases and provides pointers to
additional information. New features information from previous releases is also
retained to help those users migrating to the current release.

The following sections describe the new features in Oracle Pro*COBOL.:

Oracle9i Release 2 (9.2) New Features in Pro*COBOL

Oracle9i Release 1 (9.0.1) Deprecated or Desupported Features in Pro*xCOBOL
Oracle9i Release 1 (9.0.1) New Features in Pro*COBOL

Oracle8i Release 8.1.6 New Features in Pro*COBOL

Oracle8i Release 8.1.5 New Features in Pro*COBOL

Oracle8i Release 8.1.3 New Features in Pro*COBOL

Oracle8 Release 8.0 New Features in Pro*COBOL

XXXVii



Oracle9j Release 2 (9.2) New Features in Pro*COBOL

There is no new feature added in Pro*COBOL for this release.

Oracle9 Release 1 (9.0.1) Deprecated or Desupported Features in
Pro*COBOL

As of this release of the Oracle database server, the Pro*COBOL precompiler no
longer supports the Fujitsu compiler.Oracle9i Release 1 (9.0.1) New Features in
Pro*COBOL.

Oracle9/ Release 1 (9.0.1) New Features in Pro*COBOL

The Oracle9i Release 1(9.0.1) Pro*COBOL features and enhancements described in
this section enables Pro*COBOL programs to use new Datetime types.

This section contains these topics:
« Globalization Support
National Language Support (NLS) was re-named Globalization Support.
See Also:  Globalization Support

« New Datetime Datatypes

Pro*COBOL supports five new datetime datatypes: INTERVAL DAY TO
SECONDINTERVAL YEAR TO MONTH TIMESTAMPTIMESTAMP WITH
TIMEZONE and TIMESTAMP WITH LOCAL TIMEZONE You can select from
columns of these datatypes onto the OClinterval and OCIDateTime host
variables and into objects where attributes are datetime types.

See Also:  "Datetime and Interval Datatype Descriptors"

Oracle8/ Release 8.1.6 New Features in Pro*COBOL

The Oracle8i Release 8.1.6 Pro*COBOL features and enhancements described in this
section enables Pro*COBOL programs to use multiple threads for better
performance.

This section contains these topics:
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Support for Pro*COBOL Multithreading application

Pro*COBOL 8.1.6 now supports multithreading applications. A context variable
can now be declared using the SQL-CONTEXT pseudo-type. Also, declarations
for host variables are now allowed in the LOCAL-STORAGE and
THREAD-LOCAL-STORAGE sections..

See Also:  Multithreaded Applications

Oracle8/ Release 8.1.5 New Features in Pro*COBOL

The Oracle8i Release 8.1.5 Pro*COBOL features and enhancements described in this
section comprise the overall effort to make Pro*COBOL application development
simpler.

This section contains these topics:

Enhancement to WHENEVER statement

Pro*COBOL 8.1.5 now allows the call of a subroutine as the action in the
WHENEVER statement. The new syntax is: EXEC SQL WHENEVER
<condition> DO CALL <subprogram> [USING id1 id2 ... idn] END-EXEC. This
new functionality is very useful when writing nested programs.

See Also: WHENEVER Directive

Support for COBOL in-line comments

Pro*COBOL 8.1.5 supports COBOL in-line comments that begin with two
contiguous charaters "*>" preceded by a separator space, and ends with the last
character position of the line. An in-line comment cannot be continued and can
only be used in COBOL code.

See Also: Comments

Support for DECIMAL-POINT IS COMMA

Pro*COBOL 8.1.5 has been enhanced to support the DECIMAL-POINT IS
COMMA clause in the ENVIRONMENT DIVISION. If the clause appears in the
source file, then the comma will be allowed as a period is in any numeric literal
in the VALUE clause.

See Also: Decimal-Point is Comma
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Support for Optional Division Headers

Previously, IDENTIFICATION, ENVIRONMENT, and DATA DIVISION
headers were required to precede their respective division contents. As of
Pro*COBOL 8.1.5, these headers are optional. Please note that the entire
divisions were already optional, this enhancement addresses only the division
"headers".

See Also:  Division Headers that are Optional

Oracle8/ Release 8.1.3 New Features in Pro*COBOL

The Oracle8i Release 8.1.3 Pro*COBOL features and enhancements described in this
section includes the use of LOB in the Pro*COBOL application with other features.

xl

This section contains these topics:

Large Object (LOB) support

Pro*COBOL 8.1.3 supports a way to declare LOB locators for all LOB types
(BLOB, CLOB, NCLOB, and BFILE), provides the ability to allocate and free the
LOB locators, and also provides a full set of embedded SQL statements for
direct manipulation of LOB locators and their values. The values of certain
attributes of LOBS are available through a new LOB DESCRIBE embedded SQL
statement.

See Also:  Large Objects (LOBSs)

ANSI Dynamic SQL support

Pro*COBOL 8.1.3 provides support for ANSI Dynamic SQL (also known as the
SQL92 dynamic SQL) which should be used for new Method 4 applications. In
ANSI dynamic SQL, descriptors are internally maintained by Oracle, while in
the older Oracle dynamic SQL, the descriptors are defined in the user's
program.

See Also:  ANSI Dynamic SQL

Support for universal rowid

Pro*COBOL 8.1.3 provides a mechanism to ALLOCATE and FREE rowid
descriptors that are compatible with both physical rowids (associated with heap



tables) and logical rowids (associated with index organized tables) Users
declare rowid descriptors using a new Pro*COBOL pseudotype SQL-ROWID.

See Also:  Universal ROWIDs

Support for DML returning

Pro*COBOL 8.1.3 supports an optional RETURNING clause in the VALUES
clause of an INSERT statement, and after the optional WHERE clause of a
DELETE and UPDATE statement.

See Also: DML Returning Clause

Support for Tables of Group Items as host variables

Pro*COBOL 8.1.3 supports tables of group items with elementary subordinate
items as host variables in embedded SQL statements. The host tables of group
items can be referenced in the INTO clause of a SELECT or a FETCH statement,
and in the VALUES list of an INSERT statement.

See Also: Tables of Group Items as Host Variables

Support for SYSDBA and SYSOPER modes in the CONNECT statement

In previous versions of Oracle, the user could connect with sysdba privileges by
specifying:

EXEC SQL CONNECT :<uid> IDENTIFIED BY :<pwd> END-EXEC where
<uid> is a host variable containing "SYS" and <pwd> is a host variable
containing "CHANGE_ON_INSTALL". The SYSDBA privileges are no longer
available by default by using the above, thus Pro*COBOL 8.1.3 supports an
optional IN MODE clause in the embedded CONNECT statement for the user
to specify the SYSDBA or SYSOPER mode.

See Also:  Connecting to Oracle

Support for user specification of runtime context

Pro*COBOL 8.1.3 provides a way to declare a handle to a runtime context and
use that handle with some new CONTEXT embedded SQL statements and
directives (CONTEXT ALLOCATE, CONTEXT FREE, and CONTEXT USE).
Pro*COBOL 8.1.3 does not support multi-threaded applications.

See Also:  Runtime Contexts in Pro*COBOL
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Support for pre-fetching

Oracle supports the notion of pre-fetching a number of rows when a query is
executed. This increases performance by eliminating the need for a server
roundtrip when the rows are subsequently fetched.

See Also:  The PREFETCH Precompiler Option

Oracle8 Release 8.0 New Features in Pro*COBOL

The Oracle8 Release 8.0.x Pro*COBOL features and enhancements described in this
section comprises the use of nested program structures among others.

This section contains these topics:

xlii

Support for Nested Programs

Pro*COBOL 2.0.2 allows nested programs with embedded SQL within a single
source file.

See Also:  Support for Nested Programs

Improved error reporting

Errors will be associated with the proper line in any list file produced or in any
terminal output. "Invalid host variable" errors will clearly state why the given
COBOL variable is invalid for use in embedded SQL.

See Also:  Improved Error Reporting

Support for using REDEFINES clause with group items

The REDEFINES clause is allowed to redefine group items and be used in host
variable declarations.

See Also: REDEFINES Clause

Support for FILLER
The word FILLER can be used in host variable declarations.
See Also:  FILLER is Allowed



New default datatype for PIC X

The default datatype for PIC X variables has changed from VARCHAR?2 (1) to
CHAREF (96). A new precompiler option is provided for backward compatibility.

See Also:  Default for PIC X

Support for NCHAR data

NCHAR data is now fully supported by t