INTERNATIONAL ISO/IEC
STANDARD 9579-2

Second edition
1998-02-15

Information technology — Open Systems
Interconnection — Remote 'Databast
Access —

Part 2:
SQL Specialization

W

Technologies de l'information — Interconnexion de systémes puverts
(OSI) — Accés aux.bases de données a distance —

Partie 2: Spécialisation SQL

Reference number
ISO/IEC 9579-2:1998(E)



https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

ISO/IEC 9579-2:1998(E)

Contents

L. GENERAL. ..o ettt et ettt e eabe e taesseeseabeene et she e et et enee 1
1oL SCOPE e e et e e st 1
1.2 NOIMALIVE FEIRIEMCES ......eevieuiiiiiieeiteit ettt ettt ettt et e sbeeseesbe e sbe e sbe e nes 1
1.3 ComMPAtIDIIILY e e e 2

1.3.1 SQL Standards SUPPOITEd ........c..coiiiiiiiiiiireeece ettt 2
1.3.2 Upward Compatibility....c..cooeeciiiiiiiiieieie et 2
1.4 DIETINITIONS ..eeiiieeeit ettt ettt et et e st e e st e sttt e s bte e e et e e sasbeesaaeesamaeesnaeens 2
1.4.1 Terms defined in ISO/IEC 9075 (Database Language SQL)......cccocoeiiiiiiinincciiiiin 2
1.472 Terms defined 10 thiS part 0f ISO/TET T5 7T .. oo eeesineeeaeessieeeeeeeae e .4
4.2.1 SQL database rESOUICE ......cccvveriviiiiieeiiriesieeeeeeeie s eieereeieesieeeeeeeieeeieeenneenneeenn oM S0 4
4.2 2RDA SQL StatemMeNt.....ccccuiieiiiiiiiiiie et e cieeecieeeseesneesieeeseeeeesvreeeeneeeesneeese B rodheeens .4

S ADDIEVIALIONS. .. eevieiieiieiiei ettt eenee e el e .5
6 CONVENTIONS ....eoutitiieieiieieeteeie sttt eieeeteeteeeesseeseeeneeeessesnesnesseeneenneenseeneenmeesnee it} oreesneeneennens .5

2. IMODEL ..ottt (A e )
2.1 The RDA SQL Specialization Service model ..........cccoceviiinininnmbid .6

2.1.1 Mapping to the general model of the RDA Service........ccccc.. a3 .6
2.1.2 Mapping to the Concepts of Database Language SQL ........ 00 ol .6

3. BERVICE ... S e i

3.1 The RDA SQL Specialization Service .........ccocvvevnece e teriinniiniiiiiiiiin e .7
3.1.1 RDA Dialogue Management SErVICES ...........cceopmbusderereeriinrirnieniesiieniesee e sis e eneenns .7
3.1.1.1 RDA Dialogue Initialization functional unit.5.........ccccovviiiiiiniiiiin .7
3.1 11T R-INIHANZE SEIVICE oo b i et ... 7
.1.1.2 RDA Dialogue Termination functionabunit ............cocoeoiiniiniiiiiniiiiieceieene .7
3.1.1.2. 1 R-Terminate SEIVICE .....ooivvie b ceiieeceiie ettt ettt s .7
3.1.2 RDA Transaction Management SEIVATES. .......covvervierreeieeieenieeniieenieeesireerieeeieesiee e .8
.1.2.1 RDA Transaction Managemenitfunctional unit ............cccccoveiiiiiiiininiii, .8
3.1.2.1.1 R-BeginTransaction SEHVICE .........ccceeririiiiieiiienii et .8
3.1.2. 1.2 R-COMMIE SEIVICELuravieirieiaiieiiiietie sttt et ettt e ettt ...8
3.1.2.1.3 R-ROIIDACK SEIVICE.....ccuiiiiiiiiiieiiiieie et .8
3.1.3 RDA COoNtrol SerVICES.L.....coiiiiiiiiiietieie ettt ettt .8
B.1.3.1 Cancel functioNal Unit ..........coceeiiiiiiiiiiii e e .8
313 1T R-CanCEISEIVICE ...ovieieiieii et .8
B.1.3.2 Status fUNCHONAL UNIt.......c.iiiiiiiiii et .8
3.1.3.2.1 RaSEAtUS SEIVICE.....iiiiiiiieiiieiicte et .8
3.1.4 Resout€e Handling SEIrVICES ........cuiiiuiiiciiiciiececeec et .8
B.1.4.1 Resource Handling functional unit...........c.cooeoviniiiiiiiiiiicciccceee .8
B AT T R-OPEN SEIVICE ....ueiiuiieiieiie ettt ettt e et e s e b e sbe e e enns .8
V4. 1.2 R-CIOSE SEIVICE ..ouveviieiiciiieiiieteeeie ettt ettt ettt sttt sbe ettt esre s .11
3. 15 Database LaANGUAZE SEIVICES ... - wwruwereeeeeseresoeasseareenesserseeaeesmassmessmooseoamssasseesmmsnssimssness 11
3.1.5.1 Immediate Execution DBL functional unit ............cc.coeveierinininieiicnieceeeceee 11
3.1.5. 1.1 R-EXECUtEDBL SEIVICE.....oicuiiiiiiiiiiieiieiee ettt 11
3.1.5.2 Stored Execution DBL functional Unit...........cccoeeniriiniiiniininiincccsceececien 14
3.1.5.2.1 R-DefineDBL SerVICe........cciiieieieieiec ettt 14

© ISO/IEC 1998

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the publisher.

ISO/IEC Copyright Office » Case postale 56 * CH-1211 Genéve 20 ¢ Switzerland
Printed in Switzerland


https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

© ISO/IEC ISO/IEC 9579-2:1998(E)

3.1.5.2.2 R-INVOKEDBL SEIVICE.....ecutiiriiuiiiitiiiieieteececeee ettt a e eens 15
3.1.5.2.3 R-DropDBLSEIVICE: ....corueuiriririiieieiiiiiiieteteeeeceeee et eesesese e eseseeeeens 17
3.1.6 SQL statements, arguments and results: ............... ettt e ra e ———eeraar——eeeara——eeaaar—eeaaaa———aas 17
3.1.6.1 SQLDBLSTAtEMENL: ......ceoviiiiiieieieieteeetce ettt ettt eeeaenan 17
3.1.6.2sQLDBLArgumentSpecification and sSQLDBLResultSpecification...................c.c....... 18
3.1.6.3sQLDBLArgumentValues and sQLDBLResultValues ................................................. 23
3.1.6.4 Referencing to PArameterS. .. ...cooieueuiiueuieeiiireeieteeieeeee ettt en et eae e e eneenas 24
3.2 SeqUENCING TUIES ...ttt ettt e et eaeenenenns 24
3.2.1.1RDA client SEQUENCING TUIES .......cc.cviiiiuieiieiieceieceieeeeeeeeeee e enas 24
3.2.2 RDA Server Sequencing RUIES ......c.cccooueuiiiiiiiiiieeccecceeeee e 25
4. PROTOCOL ..ottt ettt s e st et s st nene s eaenneenes 26
4.1. RDA SQL Spec1allzat10n dlalogue state model ................................................................ 26
4.1.1.1 SQL Transaction ENtity..........cccocviiiiiiiiiiiiiiiicccecceceeeeee et e ST 26
4.1.2 General client €Xecution TULES............cc.ocuiivieiiiiiicieeccceeeeeeeeeee e oo 26
4.1.2.1 Generation of the SQL transaction entity............c.cocoeveueueueeoeeeninrererereress £ e e, 26
4.1.2.2 Execution of an SQL-Statement ................ccovvevivviniiieieeieieiieeeeeeee o desmeee e i 26
4.1.3 <set transaction StAteMENt™..........cccovveruiruiiieiriieeeeiee et ere et ene oS see e eeeteeeeeeeeeeand 26
4.1.4 <CONNECE STAEMENT™ ....c..oiiuiieieieiiieticeceeeceee ettt 27
4.1.p <set conNection StAtEMENT™...........ccoviruiruirieirierieeeeiereereee e es S ettt eeeeeee e 27
4.1.0 <COMMIL STALEMENT™ .......oiiiiiiiiieieiiciecie ettt es s S et ete e eae et ensensensend 27
4.1.7 <rollback StatemMent™........cccccecivirimuiiiiiceiieeeceeee e STttt D7
4.2 The RDA SQL Specialization server execution rules...........f i ueoeceeieeereeeeieceeeeeeeeeeeenn. ) 27
4.2.] RDA SQL Specialization dialogue-state model........oCriiiiiiiiiiieceeeeeeeeeeeeennn 28
4.2.1.1 RDA dialogue entity........cccoceirinieriiiriieeeeee s ettt eteseres e eeeneeneed 28
4.2.1.20pened data reSOUICe ENTILY ..........coeveeueeees e teeneereeeeeeeeeeeeeeeeeesseeseeseeeeseeseeseeneeneed 28
4.2.1.3Defined DBL ENtity ........cooviieinnieee s S0 e 28
4.2.1.4RDA 0peration €Ntity .........ccceeeeeeerasmlenrmineinieriieeiere s ssee st eresssseseesesseseseseesesd 29
4.2.2 General server €XeCution TUleS..............iuiiiiiiiuicecceeee ettt 29
4.2.3 RDA Dialogue Management SErVICES . .......ovvrurirrereirerierereerireresisesessseseseeseesesssesessesenes 29
4.2.3.1 RDA Dialogue Initialization functional unit..............c..ccocooeviiiiiiiiiiieieeceeeeeeenn) 29
.2.3. 1.1 R-Initialize Service ...l 29
4.2.3.2RDA Dialogue Termination functional unit ...........c.cocoevevieieieviioieriiieceeeeeeeee 29
1.2.3.2.1 R-Terminate SeFVICE ........cceiiiiiuiiiieiieiictieeeteeee ettt ettt 29

4.2.4 RDA Transaction Management SEIVICES.........ceovrueueeierrrieerierieisieseeseeesessesessesssaesessessesens 29
4.2.4.1 RDA Transaction\Management functional unit.............cccccoeiieriiieiercnicieeeeeeenene 29
1.2.4.1.1 R-Begin TTansaction SErVICe .........c.coeririeiriirieeieesieeetee et 29
(1.2.4.1. 2 R-COMMUE SEIVICE ...venieiieiieieieie ittt ettt ae e eaeereeaeeae st e s e e 29
1.2.4.1.3 R-RONDACK SeIVICe .....ovoiiieiiiiiiiiceceeee et 29

4.2.5 RDA COHIOl SEIVICES ....ouviviiiiieieicieiiete ettt ettt ettt et eae et e e s esseasensennan 30
4.2.5.1 Gancel functional UNIt ........c.ccoeuiiiioiiiiicicieec ettt a et eed 30

. 2: 5. 0.1 R-Cancel SEIVICE ....cc.ovueuiiiiiiieiieiieiccteeeeee ettt ettt 30
4.2.5.2°Status functional Unit............c.oeveevioveieiinieierieiieeeeeeeeeeeeeeeeeeee et eeeeee e eaeeneed 30
4.2.5.2.1 R-StatUS SEIVICE.....ecuiietiieeiietiectee ettt ettt ea e s eaeeresenea 30
4.2.6 Resource Handling SEIVICES .........ccuvuiiriiiuiieieieiesieece ettt es e sae s senaes 30
4.2.6.1 Resource Handling functional Unit..............ccooovierieiiiinininccesieeeeeeee e 30
4.2.6.1. 1 R-OPEN SEIVICE......cuiiiiitiieirieietietee ettt ettt sae e 30
4.2.6.1.2R-ClOSE SEIVICE ....ueruiiriiiieieieieeteeteetee ettt ettt s s ss s seeseeseesessesesenaens 31
4.2.77 Database LangUagEe SETVICES .......ccecereirrrreirirreeiasissesesesesesesessesenansseesesssssseseseseessesenessenens 31
4.2.7.1 Immediate Execution DBL functional unit ..............ccceoeeirieieiineniieneneee e 31
4.2.7.1.1 R-EXECUteDBL SEIVICE .....ceecuiiviiuiictietieteeeeteete ettt see et see e et eae e 31
4.2.7.2 Stored Execution DBL functional Unit.............ccceeivverieeieieieieenceeseseseeeceese e 36
4.2.7.2.1 R-define DBL S@IVICE .....ocuevviiiiiiiciieiceeeeee ettt 36
4.2.7.2.2R-INVOKEDBL SEIVICE......ccuiitiiiiiiiiiieieieteetee ettt ene e 39
4.2.7.2.3 R-DropDBL SEIVICE .....ccuiouiiiiiiiiiiicieeeeeee ettt 43

ii


https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

ISO/IEC 9579-2:1998(E) © ISO/IEC

4.3 Structure and Encoding of RDA SQL APDUS........cocoiimiiiiiinicerccccce 43
4.3.1 ADBSLract SYNtAX NAIME....coueeriiiiiriiitiiiettert ettt sttt et st e st et et e s de s eae b as s 43
4.3.2 ASN.1 Module for RDA SQL Specialization ASE .........ccoocoioiiiiiiiiieencceeeeen 43

4.4 CONFOTIMANCE. .....ceuteieeeieietietteteetena et e sttt et et e bt e st e b e sateat et et enbesbe et e e st e bt eabesatesmeesasensensesnses 56
4.4.1 Static CONFOIMANCE.......ccviiiiiiiiiiiiiiicieetce et 56
4.4.2 Dynamic CONfOrMANCE .........ccoeuiiiiiiiiiiiiiiiee e 57

5.  THE RDA SQL SPECIALIZATION APPLICATION-CONTEXTS .....ccccceevimimeiiiiricinnns 58

5.1 The RDA SQL Basic application-ConteXt ...........ccereruririeiinirreienieienieientetereseeeeeseeseeesaeeseenees 58
5.1.1 RDA SQL Basic application-context object identifier .........cc.cecueveeceirviencencinenieenninnenns 58
5.1.2 Additional constraints on the RDA SQL ASE datatypes..........cccccoooeiiiiniiiiniiiniiniinenne. 58
5.1.3 Additional sequencing rUles.........cccocerueieiririneieccce e 58
5.1.4 Httomal F trefemts 5

5.1.411 Static CONTOMMANCE .....co.eiiiiiiiiitirieeie ettt s s 58

5.2 The RDA SQL TP application-ConteXt ..........ccceeirreruereieeiiiiiiiicieiesieiesicse ey g 58
5.2.1 A SQL TP application-context object identifier........c.ccceovviiiiiiniiinii @l 58
5.2.2 Additional constraints on the RDA SQL ASE datatypes..........ccccoovevniiiiiidicborrnnnnninnenns 58
5.2.3 Additional sequencing rules........c.cocevveneeieeneeniniccinneee SO 58
5.2.4 Additional conformance requirements..............c.ococooeeeiiiiiiinccicep b dcccccee 98

5.2.4.1 Static CONTOIMANCE .......cervirmieiirieeenieeee e A e 58
5.2.4.2 Dynamic CONfOrmMance .........c.ccvveverierieeneeneenineeeeeens s e 58
Annex A (|nformative): Encoding of Multiple ROWS .......c.cccoviviiii bt 59

iv


https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

© ISO/IEC ISO/IEC 9579-2:1998(E)

Figures

Figure 1. Usage of Embedded SQL Variables .........ccccoooiiiiiiiiiiiiiccceceee ettt 24
Tables

Table 1. R-Initialise SQL Specific Service Parameters .............ccovereevuieieniiecieeieeieceeee e eeesseeseeseesnes 7
Table 2. R-Cancel SQL Specific Service Parameters ...........ccccicuicuieeeiieeciiniieeie et eree v eee e ese e e 8
Table 3. R-Status SQL Specific Service Parameters............ooceoeeeeieiiiiinieiieeceee e 8
Table 4. R-OperSQEL-Speeifiec-Service Parameters e e 9
Table 5.|R-Close SQL Specific Service Parameters ............cceceveireneniinieineneeieeeeeeeseesee it e 11
Table 6.[R-ExecuteDBL SQL Specific Service Parameters............cccceeeveeveeneeeceeeveencneecenen s L 0 e 12
Table 7.|R-Define DBL SQL Specific Service Parameters............oceveevereeerieieeeeeeeeeimy oo foerenes 14
Table 8.[R-InvokeDBL SQL Specific Service Parameters............ccccovevveecriecieeneesceeeefnedeeeeenneefeeeeene 15
Table 9.|SQLDBLSIAtEMENT ........vvviiiieiiiiiee ettt eeereeesee e e e e esaeeeeeeenseee s sfons Deesenseeeeessnneeesohnsnneens 17
Table 1(. sQLDBLArgumentSpecification and sQLDBLResultSpecification......C05 7 oo 19
Table 11. sSQLDBLArgumentValues and SQLDBLResultValues.........c.cocoooeeelec g e 23
Table 17. R-ExecuteDBL use of SQL argument and result parameters.......8n5 veeveeveieencncnenencfeveenne 33
Table 13. R-DefineDBL use of SQL argument and result parameters..... L. 0 .coeirenncnnenencnnrnsferennne 37
Table 14. R-InvokeDBL use of SQL argument and result parameters .. .......c.coceeeeevenicnnvcnrcnnen e 40



https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

ISO/IEC 9579-2:1998(E) © ISO/IEC

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
JTC 1. Draft International Standards adopted by the joint technical committee are circulated to national
bodies forl voting. Publication as an Internafional Standard requires approval by at Ieast 75 7o of th¢
national bodies casting a vote.
Internatiopal Standard ISO/IEC 9579-2 was prepared by Joint Technical Committee ISO/IECJTC 1,
Informatipn technology, Subcommittee SC 21, Open systems interconnection, data management and open
distributed processing.

This second edition cancels and replaces the first edition (ISO/IEC 9579-2:1993),avhich has been
technically revised. It also incorporates Technical Corrigendum 1:1995.

ISO/IEC 9579 consists of the following parts, under the general title Information technology — Opgn
Systems Ifiterconnection — Remote Database Access:

— Part 1: Generic Model, Service and Protocol
— Pqart 2: SQL Specialization
Annex A pf this part of ISO/IEC 9579 is for information only:

vi
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Introduction

Remote Database Access (RDA) International Standards are members of a set of International Standards
produced to facilitate the interworking of computer systems. The RDA International Standards are
positioned in the Application Layer of the Reference Model of Open Systems Interconnection (OSI) and
are related to other Open Systems International Standards in the set, as defined in ISO 7498, OSI - Basic
Reference Model.

The goal of Remote Database Access is to allow, with a minimum of technical agreement outside the
interconnection standards, the interconnection of applications and database systems:

e from different manufacturers;

. under-different managements;
o of different levels of complexity;
o exp|oiting different technologies.

An application may itself be a database system and therefore an RDA Specializationstatidard cap be used
to supp¢rt multi-database system interworking.

This paft of ISO/IEC 9579 is to be used together with ISO/IEC 9579-1 to proyide’remote data acg¢ess to a
databasg management system conforming to ISO/IEC 9075 (Database Language SQL).

This paft of ISO/IEC 9579 is provided for implementators of the protocol and service defined in
ISO/IEC 9579-2:1993 who wish to upgrade their implementation to sGpport those features of

ISO/IE€ 9075:1992 which are not supported by ISO/IEC 9579-2:1993. A third edition of this part of
ISO/IEC 9579 is in preparation which will provide enhanced suppett more appropriate for new
implemgntations wishing to support ISO/IEC 9075:1992 in eohjunction with ISO/IEC 9075-3:19p5
(SQL/CLI).

vii
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Information technology — Open Systems Interconnection —
Remote Database Access —

Part 2:
SQL Specialization

1 GENERAL

1.1 Scope

This paft of ISO/IEC 9579 specifies the functionality of a database server within a distributed opgn
systemg environment and specifies the communication service and protocol for accessing its eapgbilities.

The communications capabilities are positioned in the Application Layer of the Reference:Mode| for Open
Systems Interconnection (OSI).

This patt of ISO/IEC 9579 complements ISO/IEC 9579-1 (RDA Generic) in order that the two parts
together:

a) define the capabilities of an RDA SQL database server supporting dialogues with clients.
b) define a model of dialogues between the RDA SQL database server-and remote users.
c) define a model of a dialogue between an RDA client and an RDA-server.

d) define an abstract service for the RDA SQL ASE, which models the communications faciliti¢s
supporting interaction between the RDA client and RDA server.

e) define the RDA SQL ASE protocol to support the RDA'SQL Service.
f) deflne the characteristics of application-contexts which include the RDA SQL ASE.
g) define application contexts that support remote database access using SQL:

1) |RDA Basic application-context

2) |RDA TP application-context

This paft of ISO/IEC 9579 does not specify individual implementations or products, nor does it donstrain
the implI:mentation of entities and interfaces within a computer system. '

This paft of ISO/IEC 9579 does not-define a programmatic interface. The RDA server includes 3 database
capabiljty as defined in ISO/IEC'9075 (Database Language SQL).
Notes:
1 he RDA client may-contain an SQL application program but there is no requirement that the RDA|client
hall be an application program written to the ISO/IEC 9075 (Database Language SQL) application program
nterface.
2 SO/IEC 9075:1989, the former International Standard for Database Language SQL, has been replaced by

SO/IEE-9075:1992. Both the current and former standards contain conformance rules, and the A SQL
Bpecialization allows an RDA client to specify the desired level of conformance which it expects the RDA
Berver to support. Throughout this part of ISO/IEC 9579, "SQL" refers to the language statements|permitted
by the appropriate standard at the requested level of conformance.

1.2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC 9579. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of ISO/IEC 9579 are encouraged to
investigate the possibility of applying the most recent editions of the standards indicated below. Members
of IEC and ISO maintain registers of currently valid International Standards.

ISO/IEC 8824:1990, Information technology — Open Systems Interconnection — Specification of Abstract
Syntax Notation One (ASN.1).

ISO/IEC 8825:1990, Information technology — Open Systems Interconnection — Specification of Basic
Encoding Rules for Abstract Syntax Notation One (ASN.1).
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ISO/IEC 9075:1992, Information technology — Database languages — SQL.

ISO/IEC 9075-3:1995, Information technology — Database languages — SOQL — Part 3: Call-Level
Interface (SQL/CLI).

ISO/IEC 9075-4:1996, Information technology — Database languages — SQL — Part 4: Persistent Stored
Modules.

ISO/IEC 9579-1:1993, Information technology — Open Systems Interconnection — Remote Database
Access — Part 1: Generic Model, Service and Protocol.

1.3 Compatibility
1.3.1 SQL Standards Supported

This part of ISO/IEC 9579 is fully compatible with the following editions and parts of the SQL
Internatiopal Standard:

e ISO/IEC 9075:1987 SQL87

e ISO/IEC 9075:1989 SQL89

e ISO/IEC 9075:1992 SQL92

e ISO/IEC 9075-3:1995 SQL/CLI
e ISO/IEC 9075-4:1996 SQL/PSM
1.3.2 Upward Compatibility

This editipn of ISO/IEC 9579-2 is upward compatible with ISO/IEC 9579-2:1993. Where services |or
protocols jare provided by both this edition and ISO/IEC 9579-2:1993 these services or protocols bghave
in the sanje manner and provide the same functionality.

SQL appljcation programs which conform to SQL 87, SQL 89 or SQL 92 entry level should be abl¢ to
correctly gxecute without change in the following configurations:

e ISO/IEC 9579-2:1993 client and ISO/IEC 9579-2:1993 server - This is the reference configuration
again$t which the other cases are compared.

e [SO/IEC 9579-2:1993 client and ISO/IEC 9579-2:1997 server - The ISO/IEC 9579 -2:1997 seryer
behaves as an ISO/IEC 9579-2:1993 server:

e ISO/IEC 9579-2: 1997 client and ISOAEC 9579-2:1993 server - The ISO/IEC 9579 -2: 1997 client
behaves as an ISO/IEC 9579-2:1993client.

o ISO/EC 9579-2: 1997 client and ISO/iEC 9579-2: 1997 server - This is the configuration provjded for
by this standard.

14 Definitions

For the pyrposes of thispart of ISO/IEC 9579, the definitions given in ISO/IEC 9579-1 and the following
definitionf apply.
1.4.1 Terms.defined in ISO/IEC 9075 (Database Language SQL)

This part pf ISO/IEC 9579 makes use of the following terms defined in ISO/IEC 9075:1989 (Databpse
Language|SQL) or ISO/IEC 9075:1992 (Database Language SQL).

applicable privileges

catalog

cluster of catalogs

Embedded SQL

ISOLATION LEVEL SERIALIZABLE

READ WRITE

SQLCODE

SQLSTATE

SYSTEM_USER
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In addition, this part of ISO/IEC 9579 references the following non-terminal production symbols from the
SQL syntax, which represent a valid string of characters that can be derived from these production
symbols according to the syntax rules in ISO/IEC 9075 (Database Language SQL) at the appropriate level
of conformance.

<1987>

<1989>

<1992>

<allocate descriptor statement>

<alter domain statement>
<alter table statement>
<assert definition>

<asf$ignment statement>
<call statement>

<cape statement>
<catalog name>

<chpracter set definition>
<cl<[:e statement>
<collation definition>
<commit statement>
<compound statement>
<copdition declaration>
<copnect statement>

<cufsor name>
<depllocate descriptor statement>

<deflare cursor>

<de]ete statement: positioned>

<dejete statement: searched>

<direct implementation-defined statéement>
ain definition>

p assertion statement>

p character set statement>

p collation statement>

p domain statement>

<drpp module statemient>

<drpp routine-statement>
<drpp schema statement>
<drpp table statement>
<drpptranslation statement>
<drop view statement>
<embedded variable name>
<fetch statement>

<for statement>

<get descriptor statement>

<get diagnostics statement>
<grant statement>

<host identifier>

<if statement>

<indicator variable>
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<insert statement>

<level of isolation>

<loop statement>

<module authorization identifier>
<module character set specification>
<module name>.

<open statement>

<repeat statement>

<resignal statement>

<revoke statement>

<rollblack statement>

<routine invocation>

<schema definition>
<schema name>

<select statement: single row>
<set catalog statement>
<set cpnnection statement>

<set cpnstraints mode statement>
<set descriptor statement>

<set pEth statement>

<set scthema statement>

<set transaction statement>
<signal statement>

<SQL conformance>

<SQL] data statement>

<SQL edition>

<SQL variable declaration>
<SQLf-invoked routine>
<SQL-server module definition>
<table¢ definition>

<temporary table declaration>
<tranbaction access mode>

<translation definition>
<update statement: positioned>
<update statement: searched>
<variable spécification>
<view definition>
<whi
1.4.2 Terms defined in this part of ISO/IEC 9579
1.4.2.1 SQL database resource
An SQL cluster of catalogs together with the data described by the schemas of the catalogs of that cluster.
1.4.2.2 RDA SQL statement

One of the non-terminals <schema definition>, <table definition>, <view definition>, <drop schema
statement>, <alter table statement>, <drop table statement>, <drop view statement>, <domain definition>,
<alter domain statement>, <drop domain statement>, <grant statement>, <SQL data statement>, <commit
statement>, <rollback statement> and <declare cursor> as defined in ISO/IEC 9075 (Database Language

SQL).

tement™>
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1.5 Abbreviations

For the purposes of this part of ISO/IEC 9579, the abbreviations given in ISO/IEC 9075 and
ISO/IEC 9579-1 apply.

1.6 Conventions
This part of ISO/IEC 9579 adopts the conventions established in ISO/IEC 9579-1.

The RDA SQL Specialization is formally defined in an ASN.1 Module that is derived from the RDA
Specialization module template defined in ISO/IEC 9579-1. The RDA SQL Specialization module
provides definitions for those types listed in the template as being undefined by the Generic part of
ISO/IEC 9579.

The structure of this part of ISO/IEC 9579 follows the requirements defined in ISO/IEC 9579-1 for
defining-specializationsof the RDA Generic Service-and Protocol-

In this pprt of ISO/IEC 9579, the RDA Generic parameters and data types named specificXxxx'”| and
SpecifigXxxx... are renamed to SQLXxxx... and to SQLXXxX...., respectively.

In the sqrvice parameter tables in 3.1, parameters which are defined by this specialization-have vglues
entered |n the Req, Ind, Rsp or Cnf columns. Other service parameters in these tables’which are ¢opied
from thg RDA Generic to improve readability do not have entries in these columus:

The RDA SQL Specialization defines a means of communicating SQL database language statem¢nts and
their pafameters from an RDA client to an RDA server, and of returning thédesults of those statements.
Databasg Language SQL is supported at various levels of conformance/determined by an Object|ldentifier
defined [in ISO/IEC 9075

In this part of ISO/IEC 9579, the reference "ISO/IEC 9075 (Database Language SQL)" means any
Internat{onal Standard carrying the designation ISO/IEC 9075.and year of approval. The specifiq version
(or versjons) of that standard that is intended in each instance\is determined, for the RDA client, by the
SQL Canformance Level requested either when the RDA dialogue is initialized or when a data rgsource is
opened,|and, for the RDA server, by the SQL Conformance Level (or Levels) claimed in the Protpcol
Implemgntation Conformance Statement.

When the SQL Conformance Level specifies a year value of 1987 or 1989, the relevant Internatignal
Standarg is ISO/IEC 9075:1989; when the SQE, Conformance Level specifies a year value of 1992, the
relevant| International Standard is ISO/IEC 9075:1992.

The termp "SQL" is used throughout in,a generic sense, intending to cover Database Language SQL at a
particular conformance level as well@s valid statements written within that conformance level.
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2 MODEL
2.1 The RDA SQL Specialization Service model

2.1.1 Mapping to the general model of the RDA Service

This subclause relates the relevant concepts defined in Section 2 of ISO/IEC 9579-1 to this RDA SQL
Specialization.

The term data resource, defined in ISO/IEC 9579-1, corresponds to an SQL database resource as
defined in this part of ISO/IEC 9579.

The RDA client gains access to an SQL database resource at the RDA server by opening it. It is then
available for use in requests for Database Language Services (3.1.5 Database Language Services" on
page 11). |Nested SQL database resources are not supported.

Closing an SQL database resource causes it to be made inaccessible to the RDA client; that ig;;unayailable
for subsequent use in requests for Database Language Services.

An implementor shall provide an RDA server at which one or multiple SQL database resoutces are
available.

2.1.2 Mapping to the Concepts of Database Language SQL

This subclause relates the relevant Concepts defined in clause 4 of ISO/IEC 9075 (Database Langupge
SQL) to the database model contained in the RDA server.

RDA SQL statements are executed by the database server exactly as ifithiey were embedded in a hogt

program lpcal to the SQL database resource. Any exception conditien or completion condition raiged by
the databgse server is returned to the RDA client.

Note: A {declare cursor> RDA SQL statement must have been executed or invoked at the RDA server prioif to
exgcuting or invoking any <open statement> that uses thesame cursor name. A <dynamic declare cursor> or
<allocate cursor statement> must have been executed orinvoked at the RDA server prior to executing|or
invoking any <dynamic open statement> that uses the’same <dynamic cursor name>,
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3 SERVICE
3.1 The RDA SQL Specialization Service

This clause contains the expansion of the RDA Generic Service parameters which are specialization
defined. These specifications are in addition to those specified in ISO/IEC 9579-1.

Note: The subclauses in this clause are elaborations of the corresponding subclauses in ISO/IEC 9579-1 and are
numbered accordingly.

3.1.1 RDA Dialogue Management services

3.1.1.1 RDA Dialogue Initialization functional unit
3.1.1.1.1— R-Initialize Service
Table 1|lists the R-Initialize SQL Specific Service Parameters.

Table [I. R-Initialize SQL Specific Service Parameters
Req | Ind Rsp | Cnf

Request Parameters

sQLIn{tializeArgument U =
sQL{onformanceLevelDefault U C(=
user[Jata C

Result| Parameters

sQLIn{tializeResult
userData

Error Parameters

sQLInf{tializeError
charafterSetNotSupported

Requesr Parameters

sQLInitializeArgument:
This|argument is used to negotiate the level of support desired by the RDA client.
sQLConformanceLevelDefault:
This|parameter identifies the characteristics ("SQL level") of the Database Language SQL requested by
the RDA client. The object identifiers-specifying those characteristics are defined in
ISOQIEC 9075:1992. This is the default SQL Conformance Level requested by the RDA client. If this
parameter is omitted, there is fio~default established for the RDA client.
userDafta:
The meaning of this parameter is defined by the implementor of the RDA server.

OC
L
|

LN

Result Parameters

SQLInjtialize Result:

This|parametercontains information returned by the RDA server whose meaning is specific t¢ this
RDA SQLs<Specialization

Error Parameters

sQLInitializeError:
This parameter is used by the RDA server to report errors.

characterSetNotSupported:
This parameter is returned by the RDA server when the RDA server does not support a character set
associated with a character string value received from an RDA client.

3.1.1.2 RDA Dialogue Termination functional unit
3.1.1.2.1 R-Terminate Service

Note: None of the specific request, result or error parameters for this service are used in this Specialization.
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3.1.2

RDA Transaction Management services

3.1.2.1 RDA Transaction Management functional unit

3.1.2.1.1 R-BeginTransaction Service

Note:

There are no specific request, result or error parameters.

3.1.2.1.2 R-Commit Service

Note:

There are no specific request, result or error parameters.

3.1.2.13 R-Rollback Service

Note:
3.1.3

There are no specific request, result or error parameters.

RDA Control Services

© ISO/IEC

3.1.3.1 Cancelfunctiomalumit
3.1.3.1.1 R-Cancel Service
Table 2 lists the R-Cancel SQL Specific Service Parameters.

Table

2. R-Cancel SQL Specific Service Parameters

Req Ind Rsp | Cnf

Error

Parameters

e\ i¥al

sQLCancklError
charactefSetNotSupported

Il

wn
v, n
A~ A~
N

Error Paameters

sQLCanc¢lError:
This parameter is used by the RDA server to report errors.

chara

terSetNotSupported:

associafed with a character string value received fromtan'RDA client.

3.1.3.28

ar
This p}rameter is returned by the RDA server when the RDA server does not support a character set

atus functional unit

3.1.3.2.1 R-Status Service
Table 3 ligts the R-Status SQL Specific Service Parameters.

Table 3. R-Status SQL Specific Service‘Parameters
Req | Ind Rsp | Cnf
Error Parameters
sQLStatusError S S(=)
characterSetNotSupported S S(=)

Error Parameters

sQLStatul

Error:

This pgrameter js.used by the RDA server to report errors.
characterSetNotSupported:

This pgrameter is returned by the RDA server when the RDA server does not support a character
associated with a character stri i n RDA client.

3.14

Resource Handling services

3.1.4.1 Resource Handling functional unit
3.14.1.1 R-Open Service
Table 4 lists the R-Open SQL Specific Service Parameters.

set
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Table 4. R-Open SQL Specific Service Parameters
Req | Ind Rsp | Cnf

Request Parameters

sQLAccessControlData U C=)

sQLUsageMode U C=)

sQLOpenArgument U C=)
charSet U C(=)
sQLConformanceLevel U C=)
sQLDiagnosticsRequested U C=)
sQLDescriptorStatements U C=)

Result Parameters

sQLOpenResult U C(=)
charSet U C=)
charSgtNotSupported U C)
sQLCpnformancelLevel C C=)

Error Parameters

sQLOgenError S S=)
invalilSQLConformanceLevel S S(=)
rDATfansactionOpen S S(=)
sQLAlccessControlViolation S S=)
sQLDlatabaseResourceAlreadyOpen S S(=)
charagterSetNotSupported S S(E)

Request Parameters

dataResourceName:
This parameter (defined in ISO/IEC 9579-1) specifies:the <catalog name> of a catalog belongipg to an
SQL Hatabase resource as defined in this part of ISO/FEC 9579.

sQLAcdessControlData:
Data pupplied by the RDA client to authenticate the right to open the SQL database resource for the
requifed usage.
eMode:
rgument specifies the access.mode to the SQL database resource. If "retrieval" mode is ghosen
11 the objects within that SQL database resource can be accessed for read-only purposes and any
attempt to modify any object within that SQL database resource causes an error usageModeViplation.
If "update" mode is chosenthen update, insert and delete of the objects within that SQL databgse
resource are permitted. ~Fhe applicable privileges as defined in ISO/IEC 9075:1992 may furthgr restrict
the ag¢cess to any of the objects within that SQL database resource irrespective of the sQLUsageMode.
The default value for. sQLUsageMode is "retrieval".

Note:

e RDA service does not enforce consistency between the SQLUsageModeValue sent on R-Open and the
agcess mode-attributes on a <set transaction statement>.

sQLOpé¢nArginment:
This parameter contains information sent by the RDA client whose meaning is specific to SQL}.

charSet:
This parameter uniquely identifies the specification of a coded character set. The character repertoire
for character data associated with (described by) this parameter is the character repertoire specified in
the identified coded character set specification. The character set identified by that specification shall
be used by the RDA c¢lient as the default in this RDA dialogue for all RDA SQL Statements and their
associated character data arguments accessing the SQL database resource opened by this RDA service.

Note: This default can be overridden by explicit specification, in an sSQLDBLArgumentSpecification or an
sQLDBLStatement, of a character set for a particular argument value or RDA SQL statement.

If this parameter is omitted, there is no default established for the RDA client.

Note: This means that a charSet parameter must be specified for every character data argument and
sQLDBLStatement sent by the RDA client.
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sQLConformanceLevel:

This parameter identifies the characteristics ("SQL level") of the Database Language SQL requested by
the RDA client. The object identifiers specifying those characteristics are defined in

ISO/IEC 9075:1992. This is the sQLConformancelLevel which the RDA client requests for all RDA
SQL statements for this SQL database resource. This parameter shall be provided if no default was
established by the RDA client on R-Initialize.

sQLDiagnosticsRequested:

This parameter specifies the level of diagnostics information requested by the RDA client. If "always"
is chosen, then the RDA client desires that diagnostics information always be included in the results of
subsequent R-ExecuteDBL and R-InvokeDBL requests. If "onRequest” is chosen, then the RDA client
desires that dlagnostlcs information be included in the results of a subsequent R-ExecuteDBL and R-

. The

This parameter specifies whether the client will flow the descriptor statements <allocate descriptor

statement>. If «always» is chosen, then the RDA client will flow these statéments in subsequent R-
ExecuteDBL requests. If «never» is chosen, then the RDA client will not.flow these statementsfon

Note: If the client chooses an sQLDescriptorStatements value of «never» then,it is the responsibility of the cflient to

parentDdtaResourceHandle:

Result Pgrameters
sQLOpenResult:

charSet:

madintain local descriptor areas, for example by caching the relevantvalues received on R-ExecuteDBL

This parameter is not used in this Specialization.

This parameter contains information returned-by the RDA server whose meaning is specific to QL.

This parameter uniquely identifies the specification of a coded character set. The character repgrtoire
for chgracter data associated with (described by) this parameter is the character repertoire specified in
the idgntified coded character set'specification. The character set identified by that specificatiop shall
be usedl by the RDA server as the“default in this RDA dialogue for all character data results that|are
associgted with DBL statements accessing the SQL database resource opened by this RDA servjce.

If the default character,set.declared by the RDA client in the charSet argument parameter is alsg
supported for result parameters by the RDA server, then the RDA server declares the same defaplt
characfer set for jtself by responding with the same character set identification.

Note: This default'cah be overridden by explicit specification, in an sQLDBLResultSpecification, of a chardcter set

for a particular result value.

If this parameter is ommitted, there is no default established for the RDA server.

Note: This means that a charSet parameter must be specified for every character data result sent by the RDA server.

charSetNotSupported:

The character set declared by the RDA client is not supported by the RDA server.

Note: If the RDA server returns this parameter the RDA client should close the SQL database resource and propose

another default character set.

sQLConformanceLevel:

10

If the RDA server cannot provide the SQL level requested by the RDA client then this parameter
identifies the characteristics ("SQL level") of the Database Language SQL that the RDA server will
provide. The object identifiers specifying those characteristics are defined in ISO/IEC 9075:1992. If
the RDA server does not support the sQLConformanceLevel requested by the RDA client, the RDA
server returns the sQLConformanceLevel which the RDA server does support in this result parameter.
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Error Parameters
sQLOpenError:

This

parameter is used by the RDA server to report errors.

invalidSQLConformanceLevel:
The value of sQLConformanceLevel is not allowed. If the sQLConformanceLevel request parameter
was supplied on the R-Open request, then the error refers to the value in that parameter. Otherwise it
refers to the sQLConformanceLevelDefault request parameter value as supplied on the previous R-
Initialize request.

rDATransactionOpen
The opening of an SQL database resource is not allowed within a transaction.

sQLAccessControlViolation:

The RDA client does not have the required authority to open the SQL database resource for the
requpsted sQLUsageMode.

sQLDatabaseResourceAlreadyOpen

The

charact
This
asso
3.14.1.

Table 5

is already an SQL database resource open.

erSetNotSupported:
parameter is returned by the RDA server when the RDA server does notsupport a charag
ciated with a character string value received from an RDA client.

R R-Close Service
lists the R-Close SQL Specific Service Parameters.

Table

5. R-Close SQL Specific Service Parameters

Req | And | Rsp | Cnf

Error

Parameters

sQLC

rDATransactionOpen

oseError

S(=)
S=)

wn

Error Iarameters

sQLCl

seError:

This|parameter is used by the RDA server.to report errors.

rDATT|
The

3.1.5

ansactionOpen
closing of an SQL database resource is not allowed within a transaction.

Database Language Services

There are no constraints on intermixing invocation (through R-InvokeDBL operations) and exec

(throug
3.1.5.1

h R-Execute DBL operations) of RDA SQL statements.
Immediate Execution DBL functional unit

3.1.5.1.]1 R<ExecuteDBL Service
Table ¢ lists the'R*ExecuteDBL SQL Specific Service Parameters.

ter set

ition

ISO/IEC 9579-2:1998(E)

11
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Table 6. R-ExecuteDBL SQL Specific Service Parameters
Req | Ind Rsp | Cnf

Request Parameters
sQLDBLStatement M M(=)
sQLDBLArgumentSpecification U C(®)
sQLDBLResultSpecification U C)
dBLArguments
singleArgument
sQLDBLArgumentValues U C(=)
multipleArgument
listOfSQLDBLArgumentValues U C=
returnSQLDiagnostics U C(=)
Result Parameters
sQLDBIlResultSpecification C C=)
listOfResultValues
sQLDBILException M M(=)
sQLSTATE C C(®)
sQLCODE C CE
sQLErforText U CE)
sQLDiagnostics U C=)
sQLDBJLResultValues C C=)
Error Parameters
sQLExeg¢uteDBLError S S(=)
hostld¢ntifierError S S(=)
rDATransactionNotOpen S S(=)
sQLDBLArgumentCountMismatch S S(=)
sQLDBLArgumentTypeMismatch S S(=)
sQLDBLNoCharSet S S(=)
sQLDBLStatementNotAllowed S S=)
sQLUsageModeViolation N S(=)
characterSetNotSupported S S(=)
Note: THe specific TerminationCode resulf)parameter is not used in this
Specialization.

Request Parameters

SQLDBILStatement:
This pgrameter contains th&:RDA SQL statement to be executed and is fully defined in "3.1.6.1
s()LDBL Statement:"-en page 17.

sQLDBLArgumentSpecification:
This pgrameter consists of a list of SQL datatype descriptors and is fully defined in "3.1.6.2
sQLDBLArgumentSpecification and sQLDBLResultSpecification" on page 18.

sQLDBLResultSpecification:
This pgrameter consists of a list of SQL datatype descriptors and is fully defined in "3.1.6.2
sQLDBLArgumentSpecification and sQLDBLResultSpecification” on page 18.

sQLDBLArgumentValues:
This parameter consists of a list of the values of the argument parameters defined in the
sQLDBLArgumentSpecification and is fully defined in "3.1.6.3 sQLDBLArgumentValues and
sQLDBLResultValues" on page 23.

listOfSQLDBLArgumentValues:
This parameter consists of multiple lists of the values of the argument parameters defined in the
sQLDBLArgumentSpecification and is fully defined in "3.1.6.3 sQLDBLArgumentValues and
sQLDBLResultValues" on page 23.

returnSQLDiagnostics
This parameter specifies the level of diagnostics information requested by the RDA client when

12
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'onRequest" was chosen by the RDA Client for the sQLDiagnosticsRequested parameter on R-Open. If
"true" is chosen, then the RDA client desires that diagnostics information be included in the results of
the request. If "false" is chosen, then the RDA client desires that diagnostics information not be
included in the results of the request. The default value for returnSQLDiagnostics is "false".

Result Parameters

sQLDBLResultSpecification:
This parameter consists of a list of SQL datatype descriptors and is fully defined in "3.1.6.2
sQLDBLArgumentSpecification and sQLDBLResultSpecification" on page 18.
sQLDBLEXxception:
This defines the completion code for the execution of the RDA SQL statement. It is the method used
by the RDA server to return SQL exceptions (exception conditions or completion conditions).

sQLSTATE:
An SQLSTATE value as defined in ISO/IEC 9075:1992 or by the RDA server in conformarcg with
that gpecification.

sQLCODE:
An SQLCODE value as defined in ISO/IEC 9075 (Database Language SQL).

sQLErrorText:
Supplemental information describing the error or warning corresponding to.the SQLSTATE value or
the SQLCODE value.
sQLDidgnostics
The $emantics of the components of sQLDiagnostics are specified‘in clause 18 (Diagnostics
Management) of ISO/IEC 9075:1992. An optional parameter may be omitted if its value is nyll.
sQLDBLResultValues:
This|parameter consists of a list of the values of the result parameters defined in the

sQLDBLResultSpecification and is fully defined in.."3.1.6.3 sQLDBLArgumentValues and
sQLIDBLResultValues" on page 23.

Error Barameters

sQLExecuteDBLError:
This|parameter is used by the RDA server to report errors.

The RDA server detected an ercof in an SQL variable name in an RDA SQL statement.

rDATransactionNotOpen:
No tfansaction is open and:an attempt was made to execute an operation containing an RDA §QL
statement.

sQLDBLArgumentCountMismatch:
The pumber of eiitries in SQLDBLArgumentValues parameter is not the same as in its associgted
sQLDBLArgunientSpecification parameter.

sQLDBLArgumentTypeMismatch:

The type of one or more entries in SQLDBLArgumentValues parameter is not the same as in its
asso.‘wmwmpw—l' i i

sQLDBLNoCharSet
There is no default character set for the SQL database resource and either the
sQLDBLArgumentSpecification contains a descriptor for character data without the explicit
specification of its character set or the sSQLDBLStatement contains character data without the explicit
specification of its character set.

sQLDBLStatementNotAllowed:
The content of sSQLDBLStatement is an SQL statement that is not permitted by the RDA SQL
Specialization.

sQLUsageModeViolation: )
The access mode of the SQL database resource associated with this request is in conflict with the RDA
SQL statement specified.

13
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characterSetNotSupported:
This parameter is returned by the RDA server when the RDA server does not support a character set
associated with a character string value received from an RDA client.

3.1.5.2 Stored Execution DBL functional unit
3.1.5.2.1 R-DefineDBL Service
Table 7 lists the R-DefineDBL SQL Specific Service Parameters.

Table 7. R-Define DBL SQL Specific Service Parameters
Req | Ind Rsp | Cnf

Request Parameters
sQLDBLStatement M M=)
sQLDBEA+sumentSpecitication U C=
sQLDB[LResultSpecification U C)
Result Parameters
sQLDB[LResultSpecification
sQLDBLException
sQLS[TATE
sQLJODE
sQLEjrrorText
Error Parameters
sQLDefineDBLError
hostld¢ntifierError
sQLDBLNoCharSet
sQLDBLStatementNotAllowed
sQLUgageModeViolation
characerSetNotSupported

Request Parameters
sQLDBI{Statement:

This parameter contains the RDA SQL statementto be defined and is fully defined in "3.1.6.1
sQLDBLStatement:" on page 17.

sQLDBILArgumentSpecification:
This parameter consists of a list of SQI-datatype descriptors and is fully defined in "3.1.6.2
sRQLDBLArgumentSpecification and sQLDBLResultSpecification" on page 18.

sQLDBI{ResultSpecification:
This parameter consists of alist of SQL datatype descriptors and is fully defined in "3.1.6.2
sRQLDBLArgumentSpecification and sQLDBLResultSpecification" on page 18.

Result Parameters

sQLDBI{ResultSpecification:

This parameter Consists of a list of SQL datatype descriptors and is fully defined in "3.1.6.2
sQLDBEArgumentSpecification and sQLDBLResultSpecification" on page 18.
sQLDBLException:

This defires-the-eompletioncodefor theexecutiomof the RBA-SQE-staterment—tttsthe-method used

by the RDA server to return SQL exceptions (exception conditions or completion conditions).
sQLSTATE:

An SQLSTATE value as defined in ISO/IEC 9075:1992 or by the RDA server in conformance with

that specification.
sQLCODE:

An SQLCODE value as defined in ISO/IEC 9075 (Database Language SQL).
SQLErrorText

Supplemental information describing the error or warning corresponding to the SQLSTATE value or
the sSQLCODE value.

-
-

con00n
Q
2
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Error Parameters

sQLDefineDBLError:
This parameter is used by the RDA server to report errors.

hostldentifierError:
The RDA server detected an error in an SQL variable name in an SQL statement.

sQLDBLNoCharSet
There is no default character set for the SQL database resource and either the
sQLDBLArgumentSpecification contains a descriptor for character data without the explicit
specification of its character set or the sQLDBLStatement contains character data without the explicit
specification of its character set.

sQLDBLStatementNotAllowed:
The C[ontent of SQLDBLStatement is an SQL statement that is not permitted by the RDA SQL|

Spedjialization.

sQLUsageModeViolation:
The access mode of the SQL database resource associated with this request is in conflict with the RDA
SQL|statement specified.

characterSetNotSupported:
This[parameter is returned by the RDA server when the RDA server does hot support a charagter set
asso¢iated with a character string value received from an RDA client.

3.1.5.2.2 R-InvokeDBL Service
Table 8|lists the R-InvokeDBL SQL Specific Service Parameters.

Table(8. R-InvokeDBL SQL Specific Service Parameters

Req {HInd | Rsp | Cnf
t Parameters
single Argument
sQLIDBLArgumentValues U C=)
multipleArgument
listQfSQLDBLArgumentValues U C()
returnSQLDiagnostics 8] CE)
Resuli Parameters
sQLDBLResultSpecification C Ce
listOfResultValues
sQLIPBLException M M=)
sQUSTATE C C®)
sQUCODE C C(=)
sQLErrorText U C(®)
sQLIDiagnosties U C)
sQLIDBLResultValues C C()
Error\Parameters
sQLInvekeDBLError S S(=)
rDA TransactionNotOpen S S(=)
sQLDBLArgumentCountMismatch S S=)
sQLDBLArgumentTypeMismatch N S(=)
sQLUsageModeViolation S S(=)
characterSetNotSupported S S(=)

Note: The specific TerminationCode result parameter is not used in this
Specialization.

Request Parameters

sQLDBLArgumentValues:

This parameter consists of a list of the values of the argument parameters defined in the
sQLDBLArgumentSpecification and is fully defined in "3.1.6.3 sQLDBLArgumentValues and

15
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sQLDBLResultValues" on page 23.

listOfSQLDBLArgumentValues:
This parameter consists of multiple lists of the values of the argument parameters defined in the
sQLDBLArgumentSpecification and is fully defined in "3.1.6.3 sQLDBLArgumentValues and
sQLDBLResultValues" on page 23.

returnSQLDiagnostics:
This parameter specifies the level of diagnostics information requested by the RDA client when
'onRequest" was chosen by the RDA Client for the sQLDiagnosticsRequested parameter on R-Open. If
"true" is chosen, then the RDA client desires that diagnostics information be included in the results of
the request. If "false" is chosen, then the RDA client desires that diagnostics information not be
included in the results of the request. The default value for returnSQLDiagnostics is "false".

Result Parameters

This défines the completion code for the execution of the RDA SQL statement.Clf-is the method |used
An SQ STATE value as defined in ISO/IEC 9075:1992 or by the RDA-server in conformance with

An SQ CODE value as defined in ISO/IEC 9075 (Database/banguage SQL).

sQLErrorText:
Supplemental information describing the error or warning corresponding to the SQLSTATE valye or
the sQILCODE value.
sQLDiagnostics
The semantics of the components of sQLDiagnostics are specified in clause 18 (Dlagnostlcs
Managpment) of ISO/IEC 9075:1992. An-optional parameter may be omitted if its value is null.
sQLDBLResultValues:
This pgrameter consists of a list of the-values of the result parameters defined in the

sQLDBLResultSpecification and-is-fully defined in "3.1.6.3 sQLDBLArgumentValues and
sQLDBLResultValues" on page 23.

The number of entnes in sQLDBLArgumentValues parameter is not the same as in its associated
sQLDBLArgumentSpecification parameter.

sQLDBLArgumentTypeMismatch:
The type of entries in sSQLDBLArgumentValues parameter is not the same as in its associated
sQLDBLArgumentSpecification parameter.

sQLUsageModeViolation:
The access mode of the SQL database resource associated with this request is in conflict with the RDA
SQL statement specified.

characterSetNotSupported:

This parameter is returned by the RDA server when the RDA server does not support a character set
associated with a character string value received from an RDA client.
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3.1.5.2.3 R-DropDBLService:
Note: None of the specific request, result or error parameters for this Service are used in this Specialization.

3.1.6 SQL statements, arguments and results:
3.1.6.1 sQLDBLStatement:
Table 9 lists the sSQLDBLStatement parameter.

Table 9. sQLDBLStatement
Req | Ind | Rsp | Cnf
statementText M M(=)
charSet U C)
sQLContextSpecifier U C)
contextiNane Y =)
charSet U C=)
schemaName U C(=)
authdrizationldentifier U CHE)
systemUser U C(=)
statemégntText:

This|parameter is an encoded string containing the RDA SQL statement. The‘encoding of the{RDA
SQL{statement shall be the encoding specified in the coded character set’specification identifipd by the
corrgsponding charSet parameter.

charSet:
This|parameter uniquely identifies the specification of a coded ¢haracter set. The character repetoire
for the RDA SQL statement associated with (described by) this-parameter is the character repgrtoire
spec|fied in the identified coded character set specificatiommy If the parameter is omitted, then the
chargcter set is the default established by declaration during the execution of the R-Open servjce that
opened the associated SQL database resource. If no default was established, then this charSet
paragneter must be specified.

sQLContextSpecifier:
This|parameter specifies the context defined'by the SQL module within which the statement i$ defined,
namg¢ly the <module character set specification>, <schema name>, <module authorisation ideptifier>,
SYSFTEM_USER and within which temporary table references are resolved, which affects the

execlition of statements within the. module. If this parameter is not provided, then values froEEthe most

recent previous SQLDBL Statement within the opened data resource are used. If this is the firpt
SQLPBLStatement within the opened data resource and no contextSpecifier is provided the default
valugs are used as definedifor modules in ISO 9075

This|parameter must nét be present if the sQLConformanceLevel parameter provided to R_Open for
the gpened data resourée specified any of the following:

e |an <SQL edition> value of <1987>
e |an <SQL.-edition> value of <1989>
e |an<SQL edition> value of <1992> and <SQL conformance> value of <low>

contextName:
This parameter uniquely identifies the context within the session. If this parameter is not present the
default context is identified.

Note: There is not necessarily a correspondance between contextName and the SQL <module name>.
charSet:
If this parameter is present it corresponds to the SQL <module character set specification> of the
modulethat defines this context.
schemaName:

If this parameter is present it corresponds to the SQL <schema name> of the module that defines this
context.
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authorisationldentifier:

If this parameter is present it corresponds to the SQL <module authorisation identifier> of the module
that defines this context.

systemUser:
If this parameter is present it corresponds to the value of SYSTEM_USER associated with this module.

3.1.6.2 sQLDBLArgumentSpecification and sQLDBLResultSpecification
Table 10 lists the SQLDBLArgumentSpecification and sQLDBLResultSpecification parameters.
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Table 10. sQLDBLArgumentSpecification and sQLDBLResultSpecification
Req | Ind | Rsp [ Cnf
listOfSQLDataTypeDescriptor U C= U C)
nullable M M(=)
colName M M(=)
typeDescriptor M M=) M M(=
characterType S S=) |S S(=
charSet 8] C= |U C=)
length M M=) M M(=)
fixedLengthEncoding M M= M M(=)
characterSetCatalog U C= |U CE=
characterSetSchema U C= |U CE)
characterSetName U C= |U C(=)
collationCatalog U CE=) (U CcE=)
collationSchema 8] C=) (U C=)
collationName U C= (U C=)
nunjericType S S=) IS S(=)
precision M M=) M M(=)
scdle M M=) M M(=)
decimalType S S=) |S S(=)
precision M M=) M M(=)
scdle M M=) M ME)
integerType S S=) |S S(=)
precision M M=) |M M(=)
precisionBase M M=) M M(=)
smalllntType S SE) AS S(=)
precision M ME) M M(=)
prgcisionBase M M3 |M M(=)
floatType S S |S S(=)
mantissaPrecision M M=) M M(=)
maxExponent M M=) M M(=)
real[lype S S=) |S S=)
mantissaPrecision M M=) (M M(=)
maxExponent M M=) M M(=)
douplePrecisionType S S |S S(=)
malntissaPrecision M M=) (M M(=)
maxExponent M M= M M(=)
datgTimeType S S=) IS SE)
dateTimeQualifier M M=) M M=)
fragtionalSecondsPrecision 8] C= |U C(=
intervalType S S=) |S S(=)
intervalQualifier M M=) M M(=)
leadingFieldPrecision M M=) |M M(=)
fragtionalSecondsPrecision U C(= U C(®)
vardharType S S(= S S(=)
charSet U C(= U C(®)
length M M=) M M(=)
characterSetCatalog U C(= U CE)
charactérSetSchema U C(= U C(E)
characterSetName U c= |[U C)
collationCatalog U C= |U C(=
collationSchema U C= (U C(=
collationName U C= (U C(=
bitType S S=) IS S(=)
length M M=) M M(=)
bitVaryingType S S=) |S SE)
length M M=) M M(=)

Note: The Req and Ind columns apply when the listOfSQLDataTypeDescriptor is part of an Request parameter; the
Rsp and Cnf columns apply when the list is part of a Result parameter.

listOfSQLDataTypeDescriptor:
Each item in the listOfSQLDataTypeDescriptor parameter defines a separate occurrence of an input or
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output <variable specification> within the sSQLDBLStatement. The nth member of the list defines the
SQL data type of the nth occurrence of a <variable specification> within the sQLDBLStatement.

nullable:
This parameter is "true" if the column is possibly nullable, "false" if it is known not nullable.

colName:
This parameter specifies the name of the result column. The colName parameter occurs within items in
the listOfSQLDataTypeDescriptors that are returned by an RDA server as part of
sQLDBLResultSpecification.

typeDescriptor:
This parameter defines the data type of the corresponding item in an SQLDBLArgumentValues or
sQLDBLResultValues parameter. The nth descriptor refers to the nth data item.

characterType:
This pgrameter describes an item of character data.

charSet:
This pgrameter uniquely identifies the specification of a coded character set. The charaeter repeftoire
for character data associated with (described by) this parameter is the character repertoire specifjed in
the identified coded character set specification. If the parameter is omitted, thefpthe character sqt is the
default|established by the declaration during the execution of the R-Open sefvice that opened th¢
associdted database resource. If no default was established, then this paranfeter must be specified.

length:
This parameter specifies the maximum number of characters allowed for the corresponding charpcter
data itgm.

fixedLengthEncoding:
This pgrameter specifies whether an sQLValue of the characteérType has SPACEs removed from| the
end of fthe string for transmission. When this parameter:has a value of "true" it specifies a fixed |length
encodipg and no SPACEs are removed from the corresponding sQLValue. When it has a value pf
"false"|it specifies a variable length encoding and SPACEs may be removed from the corresponding
sQLVa3lue. If a variable length encoding is spegified, then the corresponding sQLValue transmifted is
equivalent to the same sQLValue as if the sQI;Value had been transmitted as a fixed length encqding
and hafl been padded with SPACEs at the end of the string.

characterSetCatalog:

This parameter is the name of the.catalog within which the character set is defined.
characterSetSchema:

This parameter is the name oOf the schema within which the character set is defined.
characterSetName:

This parameter is the name of the character set of the character item.
collationCatalog:

This parameter(isithe name of the catalog within which the collation sequence is defined.
collation$chema:

This parameter is the name of the schema within which the collation sequence is defined.
collationName:

This parameter is the name of the collation sequence of the character item.
numericType:

This parameter describes an item of numeric data.

precision:
For numeric Type, specifies the number of digits to a decimal base needed to represent the value
transmitted.

scale:

For numeric Type, specifies a non-negative integer. If the scale is S then the value transmitted is
multiplied by 10-S to obtain the actual value.

20


https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

© ISO/IEC ISO/IEC 9579-2:1998(E)

decimalType:
This parameter describes an item of decimal data.

precision:
For decimalType, specifies the number of digits to a decimal base needed to re
transmitted.

scale:
For decimalType, specifies a non-negative integer. If the scale is S then the value transmitted is
multiplied by 10S to obtain the actual value.

integerType:
This parameter describes an item of integer data.

precision:
r

For iptegerType, specifies the number of digits to the base as specified in the precisionBase-pgrameter
needgd to represent the value transmitted.

precisignBase:
For ipntegerType, specifies the base used to count the number of digits when determining the pfecision
which is represented.
smallIntType
This [parameter describes an item of small integer data
precisign:
For gmalllntType, specifies the number of digits to the base as specified in the precisionBase parameter

needgd to represent the value transmitted.

precisignBase:

For smalllntType, specifies the base used to count the number of digits when determining the precision
which is represented.

floatType:

This|parameter describes an item of floating point/data.
mantis§aPrecision:

For flloatType, a positive integer that specifi¢s the number of significant binary digits in the mantissa.

For floatType, a non-negative integer that specifies the maximum absolute value of the exponent. If

This[parameter describes dn item of real data.

mantis§a Precision:
For fealType, a positive integer that specifies the number of significant binary digits in the mantissa.
maxExponent:
For fealType( ayion-negative integer that specifies the maximum absolute value of the exponept. If
maxExponeit is E then the value of the exponent can range from -E to +E.
doublePrecisionType:
This i
mantissaPrecision:

For doublePrecisionType, a positive integer that specifies the number of significant binary digits in the
mantissa.

maxExponent:

For doublePrecisionType, a non-negative integer that specifies the maximum absolute value of the
exponent. If maxExponent is E then the value of the exponent can range from -E to +E.

dateTimeType:
This parameter describes an item of datetime type.

dateTimeQualifier:
The dateTimeQualifier parameter corresponds to the DATETIME_INTERVAL_CODE parameter
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fractionalSecondsPrecision:
For dateTimeType and interval Type the fractionalSecondsPrecision parameter corresponds to the
<time fractional seconds precision> or <interval fractional seconds precision> respectively defined in
ISO/IEC 9075:1992 (SQL).

intervalType:
This parameter describes an item of interval type.

intervalQualifier:
The intervalQualifier parameter corresponds to the DATETIME _INTERVAL_CODE parameter
defined in ISO/IEC 9075:1992 (SQL).

leadingFieldPrecision:
The legdingFieldPrecision parameter corresponds to the <interval leading field precision> paranﬁeter
defined in ISO/IEC 9075:1992 (SQL).

fractional]SecondsPrecision:
The frdctionalSecondsPrecision parameter corresponds to the <interval fractional deconds field
precisipn> parameter defined in ISO/IEC 9075:1992 (SQL).

varcharT]ype:
This pgrameter describes an item of varchar type.

charSet:
This pgrameter uniquely identifies the specification of a coded charaCter'set. The character repdrtoire
for character data associated with (described by) this parameter is‘the character repertoire speciffied in
the ideptified coded character set specification. If the parameter is omitted, then the character sqt is the
defaulf established by the declaration during the execution af'the R-Open service that opened the¢
associdted database resource. If no default was established, then this parameter must be specifigd.

length:
This pgrameter specifies the maximum number of characters allowed for the corresponding charpcter
data itgm.

characterSetCatalog:
This pgrameter is the name of the catalog within which the character set is defined.

characterSetSchema:

This pgrameter is the name of the schema within which the character set is defined.
characterSetName:

This parameter is the name of the character set of the character item.

collationCatalog:
This pgrameter is the nanie of the catalog within which the collation sequence is defined.

collation§chema:
This pgrameterisithe name of the schema within which the collation sequence is defined.

collationName:
This pgrameter is the name of the collation sequence of the character item.

bitType:
This parameter describes an item of bit type.
length:
The length parameter for bitType specifies the maximum number of bits allowed for the corresponding
argument or result parameter.
bitVaryingType:
This parameter describes an item of bit type.
length:

The length parameter for bitVaryingType specifies the maximum number of bits allowed for the
corresponding argument or result parameter.

22


https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

© ISO/IEC ISO/IEC 9579-2:1998(E)

3.1.6.3 sQLDBLArgumentValues and sQLDBLResultValues
Table 11 lists the SQLDBLArgumentValues and sQLDBLResultValues parameters.

Table 11. sQLDBLArgumentValues and sQLDBLResultValues
Req | Ind | Rsp | Cnf

listOfSQLValue U C=) |U C)
dataltem U C=) |U C(®)
characterltem S S=) |S S(=)
numericltem S S=) |S S(=)
decimalltem S SE=) |S S(=)
integerltem S S(=) IS S(=)
smajlIntltem S S=) |S S(=)
floatItem S S=) |S S=)
real|tem S SE=) |S S(=)
douplePrecisionltem S S=) |S S(=)
datgTimeltem S S=) |S S=)
intefvalltem S S=) IS S=)
vardharltem S S=) (S S=)
bitltem S S(=) |S S¢&=)
bitiErltem S S=) |S S(=)
indicator U C= |U C(=)

Note: The Req and Ind columns apply when the listOfSQLValue is part-0f an Request parameter; the RSy
olumns apply when the list is part of a Result parameter.
listOfSQLValue:

Eacl} item in the listOfSQLValue parameter contains.thé value of a separate <variable specifi
within the RDA SQL statement.

datalt
This|parameter contains the value of the Data Variable (as defined in 3.1.6.4, "Referencing to|
Parameters" on page 19).

characterItem:
This|parameter contains the value of‘aCharacter Data Variable. The encoding of the characte
shall be the encoding specified. in‘the coded character set specification identified by the corre
charfet parameter.

numericltem:
This| parameter containsthe value of a numeric Data Variable.

decimallltem:
This| parameter contains the value of a decimal Data Variable.

integerfltem:
This| paramigter contains the value of an integer Data Variable.

smallIntltém:

and Cnf

cation>

r data
sponding

floatItem:
This parameter contains the value of a floating point Data Variable.

realltem:
This parameter contains the value of a real Data Variable.

doublePrecisionltem:
This parameter contains the value of a double precision Data Variable.

dateTimeltem:
This parameter contains the value of a date time Data Variable. The values for dateTimeltem
restricted to those allowed for <date string>, <time string> and <timestamp string> excluding
surrounding <quote>s as defined in ISO/IEC 9075:1992 (SQL).

are
the
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intervalltem:
This parameter contains the value of an interval Data Variable. The values for intervalltem are
restricted to those allowed for <interval string> excluding the surrounding <quote>s as defined in

ISO/IE

C 9075:1992 (SQL).

varcharltem:
This parameter contains the value of a varying character Data Variable.

bitItem:

This parameter contains the value of a bit Data Variable.

bitVarlte

m:

This parameter contains the value of a varying bit Data Variable.

indicator:

This pdrameter contains the value of the <indicator variable>
3.1.6.4 Referencing to parameters
An RDA $QL statement may contain references to the parameters in the request and/or reSult respo

Each para

<embedded variable name> ":H".

Figure 1 below shows how actual data is referenced:
sQLDBLStafement:

RDA sQL Statement ... H(INDICATOR :H) ... :H(INDICATOR :H) ‘H(INDICATOR :H)|..

listOfSQLDQ ToTypeDescnptor ¢

Figure 1.

A <varia

included,
<embedd
second ¢o

zero, then

listOfSQLValue: ¢
I
I

© ISO/IEC

meter reference in the RDA SQL statement is replaced in the SQLDBLStatement by the

SQL sQL sQL

4——)

sQLDo?oTypeDescnptor 1 sQLDcfaTypeDescnpfor 2 sQLDataTypeDescriptor 3

nse.

<vorioble specification> <voriob|e specification><variable specification>

Data
Value 1

Indic
Valug

Indicator Data
Value 2 Value 3

Indicator Data
Value 1 Value 2

—— >

i.

Usage of Embedded SQL Variables

le specificiation> contains either one <embedded variable name>, if no <indicator variab

r two <€émbedded variable name>s, if an <indicator varibale> is included. The first or o
d variable name> corresponds to the value of the Data Variable (Data Value in Figure 1
reSponds to the value of the <indicator variable> (Indlcator Value in Figure 1).

e>is
hly
, the

it shall be omltted and the Data Value is included.

7alue is

There is a one-to-one correspondence between items in the listOfSQLDataTypeDescriptor and items in the
listOfSQLValue. The nth item in the listOfSQLDataTypeDescriptor (the list of descriptors) corresponds
to the nth item in the listOfSQLValue (the list of values). For each corresponding pair of items, the data

type specified by the "

type specified by the "...Item" subparameter of the dataltem parameter; for example, characterType

correspon

3.2

ds to characterltem, numericType corresponds to numericltem, etc.
Sequencing rules

3.2.1.1 RDA client sequencing rules

...Type" subparameter of the typeDescriptor parameter corresponds with the data

In addition to the sequencing rules defined in ISO/IEC 9579-1, the following sequencing rules apply:
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a) Ifthe RDA client has successfully opened an SQL database resource, then the RDA client shall
successfully close the SQL database resource before issuing another R-Open request on the RDA
dialogue.

b) If the RDA client requests the execution of an RDA SQL statement then there shall be an RDA
transaction open on the RDA dialogue.

3.2.2 RDA Server Sequencing Rules

There are no additional SQL specific sequencing rules for the RDA server.
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4 PROTOCOL
4.1 The RDA SQL Specialization client execution rules

This clause specifies entities, entity attributes, and client execution rules required by this part of
ISO/IEC 9579 which are in addition to those defined in ISO/IEC 9579-1.

4.1.1 RDA SQL Specialization dialogue-state model

The RDA SQL Specialization dialogue-étate model is the RDA dialogue-state model defined in
ISO/IEC 9579-1 with additional SQL Specialization entities and additional attributes in the dialogue-state
model entities. This subclause of the RDA SQL Specialization defines the additional entities and entity
attributes.

4.1.1.1 SQL Transaction Entity

An SQL tfansaction entity always exists at an RDA client.
The SQL transaction entity has the following attributes:

a) defaujtTransactionMode: a boolean attribute that indicates whether the default transaction mode
settings of SQL92 are in effect within the current transaction.

e «false»: the transaction mode settings in effect within the current transaction are the settings
specified by the last <set transaction statement> executed by the SQL<agent.

e «true»: the <level of isolation> ISOLATION LEVEL SERIALIZABLE and the <transactigon
agcess mode> READ WRITE are in effect within the current.transaction.

b) setTransactionStatement: the last <set transaction statement> executed by the SQL-agent.

c) transactionAccessMode: the transaction access mode)setting in effect within the curren
transaction:

e «tead only»
e «read write»
4.1.2 General client execution rules

This subclause describes the general client execution rules which apply to requests received from ap SQL-
client to elxecute SQL-statements. The general rules provide for specific types of augmentation based
upon the particular type of request received from an SQL-client. Those augmentations are defined |in
subsequent subclauses in this subclause (of this part of ISO/IEC 9579). Additional augmentations are
specified py individual application contexts (in this part of ISO/IEC 9579).

4.1.2.1 Generation of the-SQL transaction entity

An SQL transaction entity. always exists at an RDA client with the following constraints on the initjal
attribute Values:

Altribute Initial value
de¢faultFransactionMode «true»
sgtTransactionStatement «null»
transaCtionAccessMode «read write»

4.1.2.2 Execution of an SQL-statement
The client execution rules for a particular SQL-statement include two general types of rules. These are:

Entity manipulation rules: Entity manipulation rules specify constraints on the modification of the entities
and attributes which comprise the RDA dialogue state. No modifications are allowed except when
explicitly stated.

Request rules: Request rules specify actions that an RDA client must take upon receipt of a request to
execute the SQL-statement.

4.1.3 <set transaction statement>
Entity manipulation rules
The SQL transaction entity shall be modified according to the following table:
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Attribute New value

defaultTransactionMode «false»

setTransactionStatement the text of the <set transaction statement>

transactionAccessMode the <transaction access mode> of the <set transaction statement>
t rules

The RDA client shall take the following actions:

If there is a current SQL-connection, then issue an R-ExecuteDBL request on the RDA dialogue that
supports the SQL-connection with an sQLDBLStatement value equal to the setTransactionStatement value
of the SQL transaction entity.

4.1.4

<connect statement>

. . 7 . 1
Entity rfumymuu(/ﬂ TaleS

This p
Reques

The RDDA client shall take the following actions:

If the v
R-Execd
<conneg
SQL tr§

4.1.5
Entity 4

This part of ISO/IEC 9579 does not specify any entity manipulation rules for this SQL-statement.

Reques
The R

If the v
R-Exeqd
connec
SQL tr

4.1.6
Entiry

The SQL transaction entity shall\be modified according to the following table:
Attribute New value
defaultTransactionMode «truey
setTransactionStatement «null»
transactionAccessMode «read write»
Requesy rules
This pdrt of ISO/IEC 9579 does not specify any request rules for this SQL-statement.
4.1.7 <rollback statement>

¥ rules

uteDBL request on the RDA dialogue that supports the SQL-connection-established by th

insaction entity.

<set connection statement>

panipulation rules

y rules
DA client shall take the following actions:

hlue of the defaultTransactionMode attributeof the SQL transaction entity is «false», the
uteDBL request on the RDA dialogue thatsupports the SQL-connection selected by the 1
lion statement> with an sSQLDBLStatement value equal to the setTransactionStatement v3
insaction entity.

<commit statement>

nanipulation rules

of ISO/IEC 9579 does not specify any entity manipulation rules for this SQL-statement.

Entity manipulation rules

The SQL transaction entity shall be modified according to the following table:

Attribute New value
defaultTransactionMode «true»
setTransactionStatement «null»
transactionAccessMode «read write»

Request rules

This pa
4.2

rt of ISO/IEC 9579 does not specify any request rules for this SQL-statement.
The RDA SQL Specialization server execution rules

hlue of the defaultTransactionMode attribute of the SQL transaction entity-is «false», theq issue an

(S

ct statement> with an sQLDBLStatement value equal to the setTransactionStatement valjie of the

N issue an

set

1lue of the

This subclause specifies entity attributes and server execution rules required by the Specialization which
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are in addition to those defined in ISO/IEC 9579-1:1993 (RDA Part 1:Generic).
4.2.1 RDA SQL Specialization dialogue-state model

The RDA SQL Specialization dialogue-state model is the RDA dialogue-state model defined in
ISO/IEC 9579-1 with additional SQL Specialization attributes in the dialogue-state model entities. This
subclause of the RDA SQL Specialization defines the additional entity attributes.

4.2.1.1 RDA dialogue entity

In addition to the attributes defined in ISO/IEC 9579-1 this subclause defines the following attributes for
the RDA dialogue entity:

sQLConformanceLevelDefault:
An identifier, defined in ISO/IEC 9075:1992 used to identify the Database Language SQL International
Standafd for the DBL statements allowed to be used in the context of the RDA dialogue. This.i the
default|SQL Conformance Level requested by the RDA client.

userData
This atfribute and any references to it from the server execution rules are defined by the implem¢ntor
of the RDA server.

4.2.1.2 Opened data resource entity

In addition to the attributes defined in ISO/IEC DIS 9579-1 (RDA Part 1: Generi¢), this subclause defines
the followjing attributes for the opened data resource entity:

sQLConformanceLevel:
An identifier, defined in ISO/IEC 9075:1992, used to identify the Patabase Language SQL
International Standard for the DBL statements allowed to be used-in the context of the RDA dialpogue.
This is|the SQL Conformance Level which will be valid for@ll"'RDA DBL operations for this opgn
SQL d3tabase resource.

sQLUsag¢eMode:
This atfribute specifies the access mode to the SQL database resource.

retrieval: The SQL database resource can only be-accessed for read-only purposes.

updatd: The SQL database resource can be accessed for update, insert and delete of objects within the
SQL djtabase resource.

sQLDiagnosticsRequested:
This atfribute specifies the level of diagnostics information requested by the RDA client.

alwayg: The RDA client desires'that diagnostics information always be included in the results of
subseqpent R-ExecuteDBL and R-InvokeDBL requests.

onReqpest: The RDA client desires that diagnostics information be included in the results of a
subseqpent R-ExecuteDBL and R-InvokeDBL request only when specifically requested on that
individual R-ExecuteDBL or R-InvokeDBL request.

never:|The RDA client does not desire that diagnostics information be included in the results of]
subseqpent R-ExecuteDBL and R-InvokeDBL requests.
clientDefCharSet:
This attribute Specifies the default character set to be used by the RDA client for RDA SQL statements
and for character data arguments that are associated with RDA SQL statements accessing the SQL
database resource.
serverDefCharSet:
This attribute specifies the default character set to be used by the RDA server for character data results
that are associated with RDA SQL statements accessing the SQL database resource.
4.2.1.3 Defined DBL Entity

In addition to the attributes defined in ISO/IEC 9579-1:1993 (RDA part 1:Generic), this subclause defines
the following attributes for the defined DBL entity:

sQLDBLArgumentSpecification:
The SQL data types of the arguments of the RDA SQL statement.
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sQLResultSpecification:
The SQL data types of the results of the RDA SQL statement.

sQLDBLStatement:
The RDA SQL statement defined.
4.2.1.4 RDA operation entity
There are no additional operation entity attributes required for the RDA SQL Specialization.
4.2.2 General server execution rules
There are no additional general server execution rules required for the RDA SQL Specialization.

4.2.3 RDA Dialogue Management services

4.2.3. 1 RDA Dialogue Initializationfunctiopalypit —
4.2.3.1.11 R-Initialize Service

Entity Manipulation Rules

The following defines the constraints on the initial values of the additional SQL Specialization aftributes
for the RDA dialogue entity:

Attribute Initial Value
sQLC¢onformanceLevelDefault The sQLConformanceLevelDefault parameter value on the R-
Initialize indication primitive if this\parameter is provided.
Otherwise, the initial value of the.sQLConformanceLevelDefault
attribute shall be set to "null":
userData The userData parameter,vdlue on the R-Initialize indicatign
primitive if this parametér is provided and it is supported py the

RDA server. Otherwisé the initial value of the userData afttribute
shall be set to a value supported by the RDA server.

Result Rules

If a resylt is returned then the result parameters shall satisfy the following constraints:

Result Parameter Constraints
userDfita The-walue of the userData attribute in the RDA dialogue entity if it
dées not equal the value of the userData parameter in the R-
Inititalize indication. Otherwise, the userData parameter $hall be
omitted.

Error Rules

No addjtional error rules are'required for the RDA SQL Specialization.

4.2.3.2 RDA Dialogue Termination functional unit

4.2.3.211 R<Terminate Service

No addjtional server execution rules are required for the RDA SQL Specialization.

4.2.4 RDA Transaction Management services
4.2.4.11RDA Transaction Management functional unit
4.2.4.1.1 R-Begin Transaction Service

No additional server execution rules are required for the RDA SQL Specialization.
4.2.4.1.2 R-Commit Service

No additional server execution rules are required for the RDA SQL Specialization.
42.4.1.3 R-Rollback Service

No additional server execution rules are required for the RDA SQL Specialization.
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4.2.5 RDA Control services

4.2.5.1 Cancel functional unit

4.2.5.1.1 R-Cancel Service

No additional server execution rules are required for the RDA SQL Specialization.
4.2.5.2 Status functional unit

4.2.5.2.1 R-Status Service

No additional server execution rules are required for the RDA SQL Specialization.
4.2.6 Resource Handling services

4.2.6.1 Resource Handling functional unit

4.2.6.1.1 R-Open Service

Entity Mpanipulation Rules

The following defines the constraints on the initial values of the additional SQL Specialization attr{butes
for the opened data resource entity:

Attribute Initial Value

sQLConformanceLevel The sQLConformanceLevel parameter value on the R-Open
indication primitive if this parameter i§provided and it identifies
an SQL level that is supported by the\RDA server; else the
sQLConformanceLevelDefault aftribute value in the RDA
Dialogue entity if it identifies‘an*"SQL level that is supporteqd by
the RDA server; otherwise, the initial value of the
SQLConformanceLevelattribute shall be set to a value supported
by the RDA server.
sQLDiagnosticsRequested The sQLDiagnosticsRequested parameter value on the R-Open
indication primijtive if provided. Otherwise, this attribute cqntains
the default value "never".
sQLUsageMode The SQLUsageMode parameter value on the R-Open indication
primitivedf provided. Otherwise, this attribute contains the
default value "retrieval".

clientDeffCharSet The charSet parameter value on the R-Open indication primijtive.
If'the charSet parameter on the R-Open indication primitive[is not
provided, the initial value of the clientDefCharSet attribute $hall
be "null" (to indicate each descriptor for a character string and
each RDA SQL statement sent by the RDA client shall inclyde a
character set identifier).
serverD¢fCharSet If the RDA server can support for result parameters the charpcter
set identified by the value of the charSet parameter of the R{Open
indication primitive, then that value; else if the RDA server
decides to use some other character set that it supports as its|
default, then an object identifier identifying that character sqt; else
"llU““ (lU illdibdlc lildl Cdbil dcsu ipi.Ul lPUl d bhdldb‘lcl bi.l illg
returned by the RDA server shall include a character set
identifier).

Result Rules

If a result is returned then the result parameters shall satisfy the following constraints:
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Result Parameter

Constraints

sQLConformanceLevel

If the sQLConformanceLevel parameter was provided in the R-
Open indication, the value of the sQLConformanceLevel attribute
in the opened data resource entity if this value does not equal the
value of the sQLConformanceLevel parameter in the R-Open
indication; else, if the sQLConformanceLevel parameter was not
provided in the R-Open indication, the value of the
sQLConformanceLevel attribute in the opened data resource
entity if this value does not equal the value of the
sQLConformanceLevelDefault attribute in the RDA dialogue
entity; otherwise, the sQLConformanceLevel parameter shall be
omitted.

charSgtNotSupported

"true" if the RDA server cannot support the character set
identified by the charSet parameter in the R-Open indi€atipn
primitive, otherwise "false".

charSet

If the serverDefCharSet attribute value of the opened data
resource entity, whose RDA dialoguelD attribute identifief the

current RDA dialogue and whose dataResgurceHandle attribute
equals the dataResourceHandle parameter-of the R-Open
indication primitive, is not "null", then'the value of the attfibute.
Otherwise, this parameter shall be-omitted.

Error Rules

Error

Type |Predicate

invalidSQL ConformanceLevel

M+P  |The sQLConforinanceLevel parameter value on th¢ R-Open
indication primiitive, or if none was provided the
sQLConformanceLevelDefault attribute value in the RDA
dialoguéentity, does not conform to one of the objgct

identifier values specified in ISO/IEC 9075:1992

rDATransactionOpen

P The'rDATransactionStatus attribute of the RDA diplogue
entity for the current dialogue has the value of
rDATransactionOpen.

sQLAdcessControlViolation

M+P  |The sQLAccessControlData parameter of the R-Open
indication primitive, when used in conjunction with the
identifyOfUser attribute of the RDA dialogue entity for the
current RDA dialogue, fails to authorize the RDA ¢lient to
open the SQL database resource specified by the
dataResourceName parameter for the usage mode §pecified
by the sQLUsageMode parameter.

sQLDgtabaseResourceAlreadyOpen

M+P  |There exists an opened data resource entity whose

dialoguelD attribute is that of the current dialogue.

4.2.6.1.2 R-Close Service
Error Rules

Error Type |Predicate
rDATransactionOpen P The rDATransactionStatus attribute of the RDA dialogue
entity for the current RDA dialogue has the value of
rDATransactionOpen.
4.2.7 Database Language services

4.2.7.1 Immediate Execution DBL functional unit
4.2.7.1.1 R-ExecuteDBL service
The following rules shall be observed by the RDA server:

e An error shall be returned if no execution of the RDA SQL statement completes. Otherwise, the result
shall be returned. The result includes one or more sSQLDBLEXxceptions depending on the
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repetitionCount or the number of sSQLDBLArgumentValues in the listOfSQLDBLArgumentValues.

e The effect of execution of RDA SQL statements by the database server is exactly the same as if they
were embedded in a host program local to the SQL database resource. In addition, a <declare cursor>
RDA SQL statement containing a <cursor name> must have been executed (via an R-ExecuteDBL
operation) or invoked (via an R-InvokeDBL operation) at the RDA server prior to executing any

<open statement> that uses the same <cursor name>.

e For each execution of the RDA SQL statement, an sQLDBLException returned by the SQL database
resource shall be included in the result. The sSQLDBLResultValues, if returned by the SQL database
resource, shall also be included.

Entity Manipulation Rules

N i . .
No additional entity manipul

Result Ryles

If a result|is returned then the result parameters shall satisfy the following constraints:
Result Parameter Constraints
AlhaeCAa rUar 1
charSet If the serverDefCharSet attribute of the open dataresource eptity

is "null", each character string in the SQLDBLResultValues
parameter of the R-ExecuteDBL response primitives shall bg
accompanied by an object identifier in‘the charSet parameter in
the corresponding item of listOfSQEDataType Descriptor.
sQLDBI}Exception If the RDA SQL statement contaiied in the sSQLDBLStatement
parameter is not permitted by dn implementation claiming
conformance to ISO/IEC 9075 (Database Language SQL) atjthe
level of conformance specified by the sQLConformanceLev¢l
attribute of the opened‘data resource entity, an sSQLDBLExcgption
may be returned.

If the sQLConformanceLevel attribute of the opened data resource
entity has-an <SQL edition> value of <1987> or <1989>, an
sQLDBLEXxception shall contain an SQLCODE parameter,
otherwise it shall contain an SQLSTATE parameter. Applicpble
SQLCODE values of the sSQLCODE parameter are defined ip
conformance with ISO/IEC 9075:1989, applicable SQLSTA[TE
values of the SQLSTATE parameter are defined in conformgnce
with ISO/IEC 9075:1992.

If the sQLDiagnosticsRequested attribute of the opened datg
resource entity has a value of "always" and the
sQLConformanceLevel attribute of the opened data resourcq
entity has an <SQL conformance> value of 1, Intermediate(}), 2,
or High(2), then SQLDiagnostics shall be returned by the RDA
server. If the sQLDiagnosticsRequested attribute of the operred
data resource entity has a value of onRequest and the
sQLConformanceLevel attribute of the opened data resource
entity has an <SQL conformance> value of 1, Intermediate(1), 2,
or High(2), and the returnSQLDiagnostics parameter of the R-
ExecuteDBL indication has a value of "true", then
SQLDiagnostics shall be returned by the RDA server. In all other
cases, sQLDiagnostics shall not be returned.

colName This parameter shall be specified within each item of
listOfSQLDataTypeDescriptor that is part of an
sQLDBLResultSpecification, otherwise it shall not be specified.
The following table defines R-ExecuteDBL use of SQL argument and result parameters.

32


https://iecnorm.com/api/?name=183fd02ddb14abcbded9f5e365f84009

© ISO/IEC

ISO/IEC 9579-2:1998(E)

Table 12. R-ExecuteDBL use of SQL argument and result parameters

RDA SQL statement ArgSpec |ArgVal ResSpec  |ResVal
to be Executed

<close statement>

<commit statement>1

<declare cursor> C>S(H)6

<delete statement: positioned>

<delete statement: searched> C>S(H) [C>S(H)

<fetch statement> C>S2 C&ES
<insert statement> C>SH) [C2>S(H)

<open statement> C>SH)YS |C>SH) |C€S3
<rollbgek-statement>1

<select statement: single row> C>SH) |C2S(H) |CE>S4{A€S
<upda}e statement: positioned> C28H) [C=>SH)

<updale statement: searched> C>SMH) |C>S(H)

<schefna definition>

<table|definition>

<view|definition>

<drop|schema statement>

<alter|table statement>

<drop|table statement>

<drop|view statement>

<domgin definition>

<alter|domain statement>

<drop|domain statement>

<asseftion definition>

<drop|assertion statement>

<revoke statement>

<tempporary table declaration>

<gran{ statement>

<allodate cursor statement> C>S(H) |C>S(H)

<allodate descriptor statement>12 C>S(H) [C2>SH)
<deallocate descriptor statement>12 C>S(H) [C>SH)
<deallocate prepared statement> C>S(H) |C2>SH)

<desc}ibe statement> C>S(H) |[C>SH) [C€S8
<dynamic close statement> C>S(H) [C2>S(H)

<dyngmic declare citrsor>

<dynz{mic delete(statement: positioned> C>S(H) |C>S(H)

<dyngmic fetch statement> C>S(H) |C>SH) |[C>S9 ¢€S
<dyngmic©pen statement> C>S(H)7 [C>SH) [C€S10
<dyngmic update statement: positioned> C>S(H) |C>SH)

<execute Statement> CoSH) [CFSHy [CoStH _[C<€S
<execute immediate statement> C>S(H) [C2SH)

<get descriptor statement>12 C>S(H) |C>SH) |C€S
<preparable dynamic delete statement: positioned>1

<preparable dynamic update statement: positioned>1

<prepare statement> C->S(H) |C>S(H)

<set descriptor statement>12 C->S(H) [C>S(H)

<connect statement>11

<set connection statement>11

<disconnect statement>11

<get diagnostics statement>1
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<character set definition>
<drop character set statement>
<collation definition>

<drop collation statement>
<translation definition>

<drop translation statement>
<set catalog statement>

<set schema statement> C>S(H) |C>SH)
<set constraints mode statement>
<set transaction statement>
<direct implementation-defined statement> C2>S(H) [C>SH) |C>S C&S
<SQL-servermodule defmition>
<drop njodule statement>
<SQL-ipvoked routine>

<drop rgutine statement>

<set path statement> C>S(H) |C>SH)

<call stgtement> C>S(H) |C>SH) €S C&S
<compound statement> C2>S(H) [C2>S(H)- 1C>S C&S
<conditjon declaration> C>S(H) |[C>SH)

<SQL variable declaration>

<assignment statement> C>S(H) JEPSH) |C2S C&S
<case statement> C>S(H)* [C>SH) [C>S C&S
<if statgment> C>S(H)” [C>SH) [C2>S C4S
<loop statement> C=2S(H) [C>SH) [C>S C&S
<while §tatement> C2SH) [C>SH) [C>S C&S
<repeat [statement> C->S(H) [C2>SH) [C>S C&S
<for stafement> C2>S(H) [C2>SMH) [C>S C&S
<signal gtatement> C>S(H) [C>S(H)

<resignal statement> C-2>S(H) [C>SH)

Legend

ArgSpec The sQLDBLArgumentSpecification parameter.
ArgVall The sQLDBLArgumentValues parameter.
ResSpeg The sQLDBLResultSpecification parameter.
ResVal| The sQLDBLResultValues parameter.

C->S | Parameter supplied-by the RDA client.

CcES Parameter returned by the RDA server.

(H) The RDA client'must set this parameter if the RDA SQL statement contains host variables,
except as-noted below.

blank cglls unspecified (i.e. not subject to conformance testing)
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1.
2.

Notes:

10.

11.

12.

See the sSQLDBLStatementNotAllowed error under the Error Rules below.
The RDA client may optionally send the ResSpec, which will supercede the ResSpec sent on a

prP\nﬂllQlV executed (\/la an R-ExecuteDRI, oneration) or invoked (via an R-InvokeDRI
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operation) <fetch statement> using the same cursor or received from the RDA server on the
corresponding <open statement>.
The ResSpec describes the ResVal that the subsequently executed (via an R-ExecuteDBL

operation) or invoked (via an R-InvokeDBL operation) <fetch statement> using this cursor will

return, but any quanp cppmﬁprl with such a <fetch statement> gverrides this RUoSpeC

The RDA cllent may optlonally send the ResSpec, otherwise the RDA server shall return the
ResSpec which describes the ResVal, if any.

The RDA client may nr\hnnq”\/ send the ArgSnec. Ifit

< nnt
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i
1D 11y

RDA serve r cha
the ArgSpec sent on the previously executed (via an R-ExecuteDBL operatlon) or mvoked viaa
R-InvokeDBL operation) <declare cursor> statement that used the same cursor name:;
The RDA client may optionally send the ArgSpec. If it is not specified, the RDA '¢lient ghall send

the ArgSpec on the subsequently executed (via an R-Execute DBL operation) or.invoked|(via an

R-InvokeDBL operation) <open statement> that uses the same cursor name’

The RDA client may optionally send the ArgSpec. If it is not specified, the’ RDA server shall use
the ArgSpec sent on the previously executed (via an R-ExecuteDBL gperation) or invoked (via an
R-InvokeDBL operation) <allocate cursor statement> or <dynamié«eclare cursor> that fised the
same <dynamic cursor name>.
If the <describe statement> is a <describe output statement>,(then the RDA server shall feturn a
ResSpec only if the <SQL statement name> in the <describe statement> refers to a prepéilred
statement that is a <dynamic select statement> or a <dynamic single row select statemen{>. The i-
th sQLDataTypeDescriptor of the ResSpec shall contain the description of the i-th column of the
table defined by the prepared statement.
If the <describe statement> is a <describe input statement>, then the RDA server shall refurn a
ResSpec only if the <SQL statement name> in the <describe statement> refers to a prepared
statement that contains one or more <dynafuic parameter specification>s. The i-th
sQLDataTypeDescriptor of the ResSpee'shall contain the description of the i-th <dynamic
parameter specification> of the prepared statement.
The RDA client may optionally send the ResSpec, which will supercede the ResSpec sent on a
previously executed (via an R-ExecuteDBL operation) or invoked (via an R-InvokeDBL
operation) <dynamic fetch sfatement> using the same cursor or received from the RDA sgrver on
the corresponding <dynamic open statement>.
The ResSpec describes the ResVal that a subsequently executed (via an R-ExecuteDBL ¢peration)
or invoked (via an-R-InvokeDBL operation) <dynamic fetch statement> using this cursor{ will
return, but any ResSpec specified with such a <dynamic fetch statement> overrides this ResSpec.
If the content 'of 'SQLDBLStatement performs connection management (eg. a <connect
statement>/<set connection statement> or <disconnect statement>, then the RDA server|shall
return the error sSQLDBLStatementNotAllowed. A <connect statement> or <disconnect
statement™> may result in the RDA client invoking the Dialogue Management services pr
RDA or TP depending on the application context chosen, and the Resource Handling se

1Q
uo

:(D

Resource Handling services provided by RDA.
If the opened data resource was opened with an sQLDescriptorStatements value of «never» then
the RDA server shall return the error sQLDBLStatementNotAllowed
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Error

Type [Predicate

hostldentifierError

M+P | The <host Identifier> of an <embedded variable name> of

the RDA SQL statement is not "H".

rDATransactionNotOpen

M+P |The RDA client requested the execution of an RDA SQL
statement and the rDATransactionStatus attribute of the
RDA dialogue entity for the current dialogue has the value

of rDATransactionNotOpen.

sQLDBLArgumentCountMismatch

M+P  [The number of items in listOfSQLValue within the

O DRI

+l A +£Q £ 41 4
eSO T gumcritopeaiTeattopararotet™

sQLDBL{ArgumentTypeMismatch

M+P | The type of one or more items in listOfSQLValue,wi
the sSQLDBLArgumentValues parameter is not the’sa
the corresponding item (or items) in
listOfSQLDataTypeDescriptor within the
sQLDBLArgumentSpecification parameter.

sQLDBI{NoCharSet

M+P | The sQLDBLArgumentSpecification’or the
sQLDBLResultSpecification contains a descriptor fo
character data without the expligit specification of its
character set or the sQLDBL Statement contains no e
specification of its character set, and the charSet attri
the opened data resource entity identified by the
dataResourceHandl¢ parameter is "null".

sQLDBI|StatementNotAllowed

M+P | The RDA clientirequested the execution of an RDA §
statement that.is not permitted by the RDA SQL
Specialization as specified in Table 12 on page 33.

sQLUsageModeViolation

M+P | The sQliUsageMode attribute of the opened data res
entity identified by the dataResourceHandle paramet
ayalue of "retrieval" and the RDA SQL statement w
modify one of more objects within the SQL database
resource.

4.2.7.2 Stored Execution DBL funectional unit
4.2.7.2.1 R-define DBL Service

Entity Manipulation Rules

The folloying defines the constraints on the initial values of the additional SQL Specialization attr

for the defined DBL entity:
Attribute Initial Value
sQLDBI{Statement The sQLDBLStatement parameter value in the R-DefineDBL.

indication primitive.

sQLDBIL AtgumentSpecification

The sQLDBLArgumentSpecification parameter value on the

b o e et ot LIS L . : L
DCIINICD DL TINAICALTION pl HITITIVC.

sQLDBLResultSpecification

The sQLDBLResultSpecification parameter value on the R-
DefineDBL indication primitive.
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If a result is returned then the result parameters shall satisfy the following constraints:

Result Parameter

Constraints

sQLDBLException

If the RDA SQL statement contained in the sQLBLStatement
parameter is not permitted by an implementation claiming
conformance to ISO/IEC 9075 (Database Language SQL) at the
level of conformance specified by the sQLConformanceLevel
attribute of the opened data resource entity, an
sQLDBLException may be returned.

If the sQLConformanceLevel attribute of the opened data

£ 10Q7 +

PRI N SOL P P 1
ICSUUILU clllll)’ nasS ail U\{Lz VUILIVIT valuv vl

<1989>, an sQLDBLException shall contain an sQLCODE
parameter, otherwise it shall contain an SQLSTATE ‘paraneter.
Applicable SQLCODE values of the sSQLCODE parameter are
defined in conformance with ISO/IEC 9075:1989,"applicable
SQLSTATE values of the sSQLSTATE parameter are defined in
conformance with ISO/IEC 9075:1992.
The follpwing table defines R-DefineDBL use of SQL argument and result parameters.

Table[13. R-DefineDBL use of SQL argument and result parameters,

RDA QL statement to be Defined ArgSpec Res$pec

<close| statement>

<comipit statement>1

<decldre cursor> C>S(HH

<deletp statement: positioned>

<deletp statement: searched> C->S(H)

<fetch| statement> Co$2

<insert statement> C>S(H)

<open|statement> C>S(H)Y

<rollbpck statement>1

<seledft statement: single row> C>SH) |[C>p2

<updafe statement: positioned> C->S(H)

<updale statement: searched> C=2>SH)

<schefna definition>

<table| definition>

<view| definition>

<drop|schema statement>

<alter|table staternent>

<drop|table statement>

<drop|view statement>

<domgindefinition>

<alter donmarrstatenrert

<drop domain statement>

<assertion definition>

<drop assertion statement>

<revoke statement>

<temporary table declaration>

<grant statement>

<allocate cursor statement> C->S(H)

<allocate descriptor statement>6 C>S(H)

<deallocate descriptor statement>6 C2>SH)

<deallocate prepared statement> C-2>S(H)
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<describe statement> C->S(H)

<dynamic close statement> C->S(H)

<dynamic declare cursor>

<dynamic delete statement: positioned> C->S(H)

<dynamic fetch statement> C>SH) [C>S2

<dynamic open statement> COS(H¥

<dynamic update statement: positioned> C-2>S(H)

<execute statement> C->S(H) C->S(H)

<execute immediate statement> C->S(H)

<get descriptor statement>6 C>S(H)

<preparable dynamic delete statement: positioned>1

<prepargbtedynmamicupdate-staterment: positioned 1

<preparg statement> C-2>S(H)

<set desgriptor statement>6 C->S(H)

<conned}t statement>S

<set conpection statement>>

<disconfiect statement>5

<get diapnostics statement>1

<characfer set definition>

<drop claracter set statement>

<collatign definition>

<drop cgllation statement>

<translafion definition>

<drop translation statement>

<set catglog statement>

<set sch¢ma statement> C>S(H)

<set conptraints mode statement>

<set trarjsaction statement>

<direct implementation-defined statement> C->S(H) C€S

Legend]

ArgSpe¢ The SQLDBLArgumentSpecification parameter.

ResSpeq¢ The sQLDBLResultSpecification parameter.

C->S Parameter supplied by the RDA client.

C&S | Parameter returned by. the RDA server.

(H) The RDA client mustset this parameter if the RDA SQL statement contains host variables,

except as noted_below.

blank cglls unspecified (i.€. not subject to conformance testing)

Notes:

1. Seg¢ the sQLPBLStatementNotAllowed error under the Error Rules below.

2. The RDA client may optionally send the ResSpec to be used when the RDA SQL statement is subsequently
invoked (via an R-InvokeDBL operation).

3. The-RDA client may optionally send the ArgSpec. If it is not specified, the RDA server shall use the
ArgSpecsentomrthe previousty executed (via an R-EXecute DB L operation) of invoked (via an K-
InvokeDBL operation) <declare cursor> statement that used the same cursor name.

4. The RDA client may optionally send the ArgSpec. If it is not specified, the RDA server

shall use the ArgSpec sent on the previously executed (via an R-ExecuteDBL operation) or invoked

(via an R-InvokeDBL operation) <allocate cursor statement> or <dynamic declare cursor> that used the

same <dynamic cursor name>.
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5. Ifthe content of sSQLDBLStatement performs connection management (eg. a <connect
statement>, <set connection statement> or <disconnect statement>), then the RDA server shall
return the error sSQLDBLStatementNotAllowed. A <connect statement> or <disconnect
statement> may result in the RDA client invoking the Dialogue Management services provided
by RDA or TP depending on the application context chosen, and the Resource Handling services
provided by RDA. A <set connection statement> may result in the RDA client invoking the
Resource Handling services provided by RDA.

6.  If the opened data resource was opened with an sQLDescriptorStatements value of «never» then
the RDA server shall return the error sQLDBLStatementNotAllowed

Error Rules

Error Type |Predicate
hostldentifierError M+P—(The-<hestldentifier~—ofan<embedded-variable-rgme> of
the RDA SQL statement is not "H".
sQLDBLNoCharSet M+P | The sQLDBLArgumentSpecification or the
sQLDBLResultSpecification contains a descriptor|for
character data without the explicit specification oflits
character set or the sQLDBLStatemeént contains nq explicit
specification of its character set, and the charSet aftribute
of the opened data resource entity identified by thg
dataResourceHandle parameter is "null".
sQLDBLStatementNotAllowed M+P  |The RDA client requested the execution of an RDA SQL
statement that is not,permitted by the RDA SQL
Specialization, as specified in Table 13 on page 37.
sQLUsageModeViolation M+P  [The sQLUsageMode attribute of the opened data rgsource
entity identified/by the dataResourceHandle paranjeter has
a value ofretrieval» and the RDA SQL statement will
modify‘one of more objects within the SQL databdse
resource.
4.2.7.2.2 R-InvokeDBL Service
The following rules shall be observed by the RDA server:
¢ Exgcution of the operation uses the SQLDBLStatement, sQLDBLArgumentSpecification ang
sQLDBLResultSpecification attributes of the defined DBL entity identified by the commandHandle
parhmeter.
e Anlerror shall be returned if ne execution of the RDA SQL statement completes. Otherwise] the result

shalll be returned. The result includes one or more sQLDBLExceptlons depending on the

Entity Manipulation Rules

'Values.

cDBL

No additional entity manipulation rules are required for the RDA SQL Specialization.

5 if they
£ cursor>

ny <open
Hatabase

resource shall be mcluded in the result. The SQLDBLResult values 1f retumed by the SQL database
resource, shall also be included.
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Result Rules

©1

If a result is returned then the result parameters shall satisfy the following constraints:

SO/IEC

Result Parameter

Constraints

charSet

If the serverDefCharSet attribute is "null", each character string in

the sSQLDBLResultValues parameter of the R-InvokeDBL
response primitives shall be accompanied by an object ident
in the charSet parameter in the corresponding item of
listOfSQLDataType Descriptor.

ifier

sQLDBLException

If the RDA SQL statement contained in the sSQLBLStatement

attribute of the defined DBL entity is not permitted by an

implementation claiming conformance to ISO/IEC 9075 (Database

Tanguage SQL)atthe tevet of conformance specified by e

sQLConformanceLevel attribute of the opened data resouree,

entity, an sSQLDBLException may be returned.

If the sQLConformanceLevel attribute of the RIDA’opened data
resource entity has an <SQL edition> of <1987> or <1989>,(an

sQLDBLException shall contain an sQLCODE parameter,

otherwise it shall contain an sSQLSTATE \parameter. Applicgble

SQLCODE values of the sQLCODE parameter are defined i
conformance with ISO/IEC 90751989, applicable SQLSTA

values of the SQLSTATE parameter are defined in conformance

with ISO/IEC 9075:1992.

If the sQLDiagnosticsReguested attribute of the opened data

resource entity has awvalue of "always" and the

sQLConformanceLevel attribute of the opened data resourcg

entity has an SSQL conformance> value of 1, Intermediate(

or High(2), then SQLDiagnostics shall be returned by the RIDA
server. If.the sQLDiagnosticsRequested attribute of the opened

data resource entity has a value of onRequest and the

sQLConformanceLevel attribute of the opened data resourcg
entity has an <SQL conformance> value of 1, Intermediate(1), 2,
or High(2), and the returnSQLDiagnostics parameter of the R-
InvokeDBL indication has a value of "true", then SQLDiagnpstics

shall be returned by the RDA server. In all other cases,
sQLDiagnostics shall not be returned.

h
[E

) 2,

colName

This parameter shall be specified within each item of
listOfSQLDataTypeDescriptor that is part of an

sQLDBLResultSpecification, otherwise it shall not be specified.

The folloying table defines R-InvokeDBL use of SQL argument and result parameters.

Table 14. R-InvokeDBL use of SQL argument and result parameters

RDA SQEstatenmrenttobeInvoked

ATgVat—JResSpec—TResVal

<close statement>

<commit statement>

<declare cursor>

<delete statement: positioned>

<delete statement: searched> C->S(H)

<fetch statement> 1 C€S
<insert statement> C->S(H)

<open statement> C>SH) |C>S3

<rollback statement>

<select statement: single row>

C>SH) |C>S2  [C€s
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<update statement: positioned> C->SH)
<update statement: searched> C->S(H)
<schema definition>
<table definition>

<view definition>

<drop schema statement>
<alter table statement>
<drop table statement>
<drop view statement>
<domain definition>
<alter domain statement>
<drop [domatn-statement
<asserftion definition>

<dronlace 1
~Grop assertion statement>

<revoke statement>
<tempporary table declaration>
<gran{ statement>

<allogate cursor statement> C>S(H)
<aliodate descriptor statement>
<deallocate descriptor statement>

<deallocate prepared statement> C=>S(H)

<desctibe statement> C>SH) |C&S4

<dynamic close statement> C>S(H)

<dynamic declare cursor> -

<dynamic delete statement: positioned> C->S(H)

<dynamic fetch statement> CsH) |5 ¢<€S
<dynamic open statement> C>SMH) [C€S6

<dynamic update statement: positioned> C=>S(H)

<execjte statement> C>SH) |C>SH) |¢€S
<execjite immediate statement> C->S(H)

<allodate descriptor statement>7 C~>S(H)
<deallocate descriptor statement>7 C->S(H)

<get descriptor statement>7 C>S(H) [C€S
<set descriptor statement>7 C-2>S(H)

<prepprable dynamic delete'statement: positioned>
<prepprable dynamic update statement: positioned>
<preppre statement™ C2>S(H)
<set descriptor sfatement>
<charpcter set'definition>
<drop| character set statement>
<collgtion definition>

<drop colfation statement>
<translation definition>

<drop translation statement>
<set catalog statement>

<set schema statement> C>S(H)
<set constraints mode statement>
<set transaction statement>
<direct implementation-defined statement> C>SH) [C2S C&S
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Legend:

ArgVal The sQLDBLArgumentValues parameter.
ResSpec The sQLDBLResultSpecification parameter.
ResVal The sQLDBIL.ResultValues parameter.
C->S  Parameter supplied by the RDA client.
C&S  Parameter returned by the RDA server.

(H) The RDA client must set this parameter if the RDA SQL statement contains host variables.
blank cells unspecified (i.e. not subject to conformance testing)
Notes:

1. The RDA server does not return any ResSpec, but uses the sSQLDBLResultSpecification attribute
of the defined DBL entity identified by the commandHandle parameter. If that attribute is "null",
then the ResSpec returned on the execution (via an R-ExecuteDBL operation) or invocation (via
an[ R-InvokeDBL operation) of the corresponding <open statement> is used.

2. The ResSpec describes the ResVal that the subsequently executed (via an R-ExecuteDBD
ogleration) or invoked (via an R-InvokeDBL operation) <fetch statement> using this eursor|will
refurn, but any ResSpec specified with the <fetch statement> overrides this ResSpee.

3. Ifthe sQLDBLResultSpecification attribute of the defined DBL entity identified by the
commandHandle parameter is "null", then the RDA server shall return the R€sSpec which
describes the ResVal, if any.

4.  Iffhe <describe statement> is a <describe output statement>, then the’RDA server shall retyrn a
R¢sSpec only if the <SQL statement name> in the <describe statement> refers to a preparex
statement that is a <dynamic select statement> or a <dynamic single row select statement>.[The

i-th sQLDataTypeDescriptor of the ResSpec shall contain thé«description of the i-th columr] of the

table defined by the prepared statement.

Ifithe <describe statement> is a <describe input statement>, then the RDA server shall retufn a

Re¢sSpec only if the <SQL statement name> in the <describe statement> refers to a prepared

statement that contains one or more <dynamic parameter specification>s. The i-th

sQLDataTypeDescriptor of the ResSpec shall contain the description of the i-th <dynamic
pdqrameter specification> of the prepared statément.

5. The RDA server does not return any ResSpec but uses the SQLDBLResultSpecification attijibute

of the defined DBL entity identified by.the commandHandle parameter. If that attribute is pull,

then the ResSpec returned on the execution (via an R-ExecuteDBL operation) or invocatior} (via
ar| R-InvokeDBL operation) of the'¢orresponding <dynamic open statement> is used.

6. The ResSpec describes the ResVal that subsequent execution (via an R-ExecuteDBL operation) or

inpocation (via an R-InvokéDBL operation) of a <dynamic fetch statement> using this curspr will

refurn, but any ResSpec specified with the <dynamic fetch statement> on the R-DefineDBL
refjuest overrides this-ResSpec.

7. Iffthe opened dataresource was opened with an sQLDescriptorStatements value of «never»|then

thg RDA server shall return the error sQLDBLStatementNotAllowed

Error Rules

Error Type [Predicate
rDATrarsactionNotOpen M+P |The RDA client requested the execution of an RDA $QL
statement and the rDATransactionStatus attribute of the
RDA dialogue entity for the current RDA dialogue has the
value of rDATransactionNotOpen.
SQLDBLArgumentCountMismatch [M+P | The number of items in listOfSQLValue within the
sQLDBLArgumentValues parameter is not the same as the
number of items in listOfSQLDataTypeDescriptor within
the sSQLDBLArgumentSpecification attribute of the defined
DBL entity identified by the commandHandle parameter.
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the SQLDBLArgumentValues parameter is not the
the corresponding item (or items) in
listOfSQLDataTypeDescriptor within the

SQLDBLArgumentTypeMismatch |M+P [The type of one or more items in listOfSQLValue within

same as

sQLDBLArgumentSpecification attribute of the defined
DBL entity identified by the commandHandle parameter.

a value of «retrieval» and the RDA SQL statement

resource.

SQLUsageModeViolation M+P | The sQLUsageMode attribute of the opened data resource
entity identified by the dataResourceHandle parameter has

will

modify one of more objects within the SQL database

4.2.7.2.3 R-DropDBL Service

No add
4.3

The RD
ISO/IE(
SQL Pr
context

4.3.1

For sup
of <198§
<SQL ¢

tional server execution rules are required for the RDA SQL Specialization.
Structure and Encoding of RDA SQL APDUs

A SQL data types are defined in this subclause using the ASN.1 notation specified in

[ 8824:1990 (ASN.1). The set of these RDA SQL APDUs defines the abstract syntax of
esentation context. The transfer syntax for these RDA SQL APDUs is defined in the preg
for the particular presentation connection.

Abstract Syntax Name

port of the levels of ISO/IEC 9075:1992 having an object identifier with an <SQL edition
7>, with an <SQL edition> value of <1989>, or with an <SQL-¢€dition> value of <1992>
onformance> value of <low>, this part of ISO/IEC 9579 assigns the ASN.1 object identif

{ iso standard rda (9579) part-2 (2) abstract-syntax (1) version-1 (1) }

as an al]

type IS

stract syntax name for the set of presentation data values, each of which is a value of the
D9579-RDASQL.RDA-APDU. The corresponding ASN.1 object descriptor value shall

«RDA-SQL-ABSTRACT-SYNTAX-V1»

For sup
of <199
assigns
{iso star
as an ab
type 1S(

Note: T

d

port of the levels of ISO/IEC 9075:1992 having an object identifier with an <SQL edition
2> and an <SQL conformance> value of'<intermediate> or <high>, this part of ISO/IEC
the ASN.1 object identifier value

dard rda (9579) part-2 (2) abstract-syntax (1) version-2 (2) }

stract syntax name for the set'of presentation data values, each of which is a value of the
D9579-RDASQL.RDA-APDU.

he abstract syntax name_{iso standard rda (9579) part-2 (2) abstract-syntax (1) version-2 (2)} is als

gupport of the levels of ISO/IEC 9075:1992 having an object identifier with an <SQL edition> valu

1987>, with an <SQL)edition> value of <1989>, and with an <SQL edition> value of <1992> and
onformance> value/of <low>. It is intended that the abstract syntax name {iso standard rda (9579)
bstract-syntax.(1) version-1 (1)} will be removed at a later date from a revised version of this inten

ftandard.

The corresponding ASN.1 object descriptor value shall be
«RDA-Si:—ABSTRACT-SYNTAX-vz»
The A ] nth(‘t identifier and nhjer‘f dpq(‘ripfnr values

the RDA
entation

> value
and an
lier value

ASN.1
be

> value
D579

ASN.1

b valid for
e of

an <SQL
part-2 (2)
national

{ joint-iso-ccitt asn1 (1) basic-encoding (1) }

and
«Basic E

ncoding of a single ASN.1 type»

(assigned to an information object in ISO 8825:1990) can be used as a transfer syntax name with this
abstract syntax name.

4.3.2

ASN.1 Module for RDA SQL Specialization ASE

The following represents the ASN.1 Module for the RDA SQL Specialization ASE and spans a number of

pages.
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RDA SQL Specialization ASE ASN.1 Module:
1S09579-RDASAQL { iso standard rda (9579) part-2 (2) module (0) version-2 (2) }

DEFINITIONS IMPLICIT TAGS ::= BEGIN

IMPORTS
AP-title,
AE-qualifier,
AP-invocation-identifier,
AE-invocation-identifier
FROM ACSE-1 { joint-iso-ccitt standard acse (8650) }

-- RDA SQL APDU’s
-- top level APDU CHOICE
RDA-APDU = CHOICE
{ r-Initializg-RI [0] R-Initialize-RiI,
r-Initializg-RC [1] R-Initialize-RC,
r-Synchrgnize-Rl [2] R-Synchronize-Rl,
r-Terminate-RI [3] R-Terminate-RlI,
r-Terminate-RC [4] R-Terminate-RC,
r-BeginTiansaction-Rl [5] R-BeginTransaction-Rl,
r-BeginTfansaction-RC [6] R-BeginTransaction-RC,
r-Commi{-RlI [7] R-Commit-Rl,
r-Commi{-RC [8] R-Commit-RC,
r-Rollback-RI [9] R-Rollback-Rl,
r-Rollback-RC [10] R-Rollback-RC,
r-CancelqRI [11] R-Cancel-Rl,
r-Cancel{RC [12] R-Cancel:RC,
r-Status-Rl [13] R-Status-R¥;
r-Status-RC [14] R-Status-RC,
r-Open-R| [15] R-Opén-Rl,
r-Open-HC [16] R*Open-RC,
r-Close-Rl [1Z)(R-Close-RI,
r-Close-RC [18]'R-Close-RC,
r-Execut¢DBL-RI [19] R-ExecuteDBL-RI,
r-Execut¢DBL-RC [20] R-ExecuteDBL-RC,
r-DefineBL-RI [21] R-DefineDBL-RI,
r-Define)BL-RC [22] R-DefineDBL-RC,
r-invokeDBL-RI [23] R-InvokeDBL-RI,
r-invokeDBL-RC [24] R-InvokeDBL-RC,
r-DropDBL-RI [25] R-DropDBL-RI,
r-DropDBL-RC [26] R-DropDBL-RC,
}
-- individual APDU defiritions.
R-Initialize- = SEQUENCE
{ operationlD, OperationiD,
r-Initializ-req [0] R-Initialize-Request
}
R-Initialize-RC »= SEQUENCE
{ operationlD OperationiD,
res-or-err CHOICE
{ r-Initialize-res [0] R-Initialize-Result,
r-Initialize-err [1] R-Initialize-Error
}
}
R-Synchronize-RI = SEQUENCE
{
}
R-Terminate-RlI = SEQUENCE
{ operationID OperationiD,
r-Terminate-req [0] R-Terminate-Request
}
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R-Terminate-RC
{ operationID
res-or-err
{ r-Terminate-res
r-Terminate-err
}
}

R-BeginTransaction-RI
{ operationID

}

R-BeginTransaction-RC
{ operationID

}

r-BeginTransaction-req

r-BeginTransaction-err

SEQUENCE
OperationiD,

CHOICE

[0] R-Terminate-Result,
[1] R-Terminate-Error

SEQUENCE
OperationiD,
[0] NULL

SEQUENCE
OperationID,

[0] R-BeginTransaction-Error

ISO/IEC 9579-2:1998(E)

R-Commit{RI SEQUENCE
{ operationiD OperationiD,
r-Commnit-req [0] NULL
}
R-Commit{RC SEQUENCE
{ operatjonID OperationiD,
res-or-prr CHOICE
{ r-Commit-res [0] R-Commit-Result,
r-Commit-err [1] R-Commit-Error
}
}
R-Rollback-RlI SEQUENCE
{ operatloniD OperationiD,
r-Rollback-req [0] NULL
}
R-Rollback-RC SEQUENCE
{ operatjonID OperationiD,
res-orerr CHOICE

{ r-Rojlback-res
r-Rollback-err
}

}

R-Cancel-RlI
{ operatjoniD
r-Candel-req
}

R-Cancel-RC
{ operatjoniD
res-or{err
{ r-Cancel-res
r-Cancel-err
}
}

R-Status-Rl
{ operationiD
r-Statys-req

}

[0] R-Rollback-Result,
[1] R-Rollback-Error

SEQUENCE
Operation|D,
[0).R-Cancel-Request

SEQUENCE
OperationiD,
CHOICE

[0] R-Cancel-Result,
[1] R-Cancel-Error

SEQUENCE
OperationiD,
[0] R-Status-Request

R-Status-RC, SEQUENCE
{ operafion/D OperationID,
res-or-grr CHOTCE

{ r-Status-res
r-Status-err
}
}

R-Open-RlI
{ operationiD
r-Open-req
}

R-Open-RC
{ operationiD
res-or-err
{ r-Open-res
r-Open-err

}

[0] R-Status-Result,
[1] R-Status-Error

SEQUENCE
OperationID,
[0] R-Open-Request

SEQUENCE
OperationiD,
CHOICE

[0] R-Open-Result,
[1] R-Open-Error
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}

R-Close-Rl
{ operationID
r-Close-req

}

R-Close-RC
{ operationID
res-or-err
{ r-Close-res
r-Close-err
}
}

R-ExecuteDBL-RI
{ operationID
r-Execu

SEQUENCE
OperationiD,
[0] R-Close-Request

SEQUENCE
OperationID,
CHOICE

[0] R-Close-Result,
[1] R-Close-Error

SEQUENCE
OperationiD,
[0] R-ExecuteDBL -Request

© ISO/IEC

R-ExecuteDBL-RC
{ operationIlD
res-or-efr

res-or-e|
{ r-Define
r-Define|

R-InvokeD
{ operati
res-or-e|

R-DropDBL{RI
{ operationID

SEQUENCE
OperationlID,

CHOICE

[0] R-ExecuteDBL-Result,
[1] R-ExecuteDBL-Error

SEQUENCE
OperationID,
[0] R-DefineDBL-Request

SEQUENCE
OperationiD,

CHOICE

[0] R-DefineDBL-Result,
[1] R-DefineDBL-Error

SEQUENCE
OperationiD,
[0] R-InvokeDBL-Request

SEQUENCE
Operation|D,

CHOICE

[0] R-InvokeDBL-Result,
[1] R-InvokeDBL-Error

SEQUENCE
OperationlD,
[0] R-DropDBL-Request

SEQUENCE
OperationiD,

CHOICE

[0] R-DropDBL-Result,
[1] R-DropDBL-Error

R-Initialize-Request
{ dialoguelDSuffix
identityOfUser
{ vstring
rstring

userAuthenticationData
controlServiceDataRequested
functionalUnitsRequested
sQLInitializeArgument

46

SEQUENCE

[0] DialoguelDSuffix,
CHOICE

[1] VisibleString,

[5] RDACharString

[2] AuthenticationData OPTIONAL,

[3] BOOLEAN DEFAULT FALSE,

[4] FunctionalUnits,

[30] SQLInitializeArgument OPTIONAL
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R-Initialize-Result
{ controlServiceData
{ controlServicesAllowed
controlAuthenticationData

functionalUnitsAllowed
sQLInitializeResult

}

R-Initialize-Error
{ accessControlViolation
duplicateDialoguelD
invalidSequence
operationAborted
userAuthenticationFailure
characterSetNotSupported

SEQUENCE

[0] SEQUENCE

[0] BOOLEAN DEFAULT TRUE,
[1] AuthenticationData OPTIONAL
OPTIONAL,

[1] FunctionalUnits,

[30] SQLIinitializeResult OPTIONAL

CHOICE
AccessControlViolation,
DuplicateDialoguelD,
InvalidSequence,
OperationAborted,
UserAuthenticationFailure,
CharacterSetNotSupported

ISO/IEC 9579-2:1998(E)

R-Terminate-Request
R-Termingte-Result

R-Termingate-Error
{ dupliqateOperationiD
invaliggSequence
operationAborted
servidgeNotNegotiated

}

NULL
NULL

CHOICE
DuplicateOperationiD,
InvalidSequence,
OperationAborted,
ServiceNotNegotiated

R-BeginTfansaction-Error
{ duplidateOperationID
invaliSequence
operationAborted
servideNotNegotiated

}

CHOICE
DuplicateOperationiD,
InvalidSequence,
OperationAborted,
ServiceNotNegotiated

{ transactionResult
{ conmmitted
roll¢dBack

R-Comm’;{-Result

}
sQLCommitException
}

R-Commit-Error
{ dupligateOperationID
invaliSequence

}

SEQUENGE

[0] ENUMERATED
(0),

(1)

[1] SQLDBLException OPTIONAL
CHOICE

DuplicateOperationID,
InvalidSequence

R-Rollbagk-Result
{ sQLRpllbackException

}

R-Rollbagk-Error.
{ duplidate©perationID

SEQUENCE
[1] SQLDBLEXxception OPTIONAL

CHOICE
DuplicateOperationID,
InvalidSequence

invaligSequence
}

R-Cancel-Request
{ controlledDialogue
{ dialoguelDClientinvocation
dialoguelDSuffix
controlAuthenticationData

}
listOfOperationID
}

R-Cancel-Result

R-Cancel-Error
{ controlAuthenticationFailure
controlServicesNotAllowed
dialoguelDUnknown

SEQUENCE

[0] SEQUENCE

[0] DialoguelDClientinvocation OPTIONAL,
[1] DialoguelDSuffix,

[2] AuthenticationData

OPTIONAL,

[1] SEQUENCE OF OperationID OPTIONAL

NULL

CHOICE
ControlAuthenticationFailure,
ControlServicesNotAllowed,
DialoguelDUnknown,
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duplicateOperation|D

invalidSequence

operationAborted

serviceNotNegotiated

characterSetNotSupported
}

DuplicateOperation|D,
InvalidSequence,
OperationAborted,
ServiceNotNegotiated,
CharacterSetNotSupported

R-Status-Request
{ controlledDialogue
{ dialoguelDClientinvocation
dialoguelDSuffix
controlAuthenticationData

}
listOfOperationlD
}

SEQUENCE

[0] SEQUENCE

[0] DialoguelDClientinvocation OPTIONAL,
[1] DialoguelDSuffix,

[2] AuthenticationData

OPTIONAL,

[1] SEQUENCE OF OperationID OPTIONAL

© ISO/IEC

R-Status-Reslt
{ listOfStatysinformation

}

R-Status-Errgr

{ controlAuthenticationFailure
controlSefvicesNotAllowed
dialoguelpUnknown
duplicatePperationlD
invalidSequence
operationfborted
serviceNgtNegotiated
characterfSetNotSupported

SEQUENCE
[0] SEQUENCE OF Statusinformation OPTIONAL

::= CHOICE
ControlAuthenticationFailure,
ControlServicesNotAllowed,
DialoguelDUnknown,
DuplicateOperationiD,
InvalidSequence,
OperationAborted,
ServiceNotNegotiated,
CharacterSetNotSupported

R-Open-Reqyest

{ dataResdurceHandle
dataResqurceName
{ vstring

rstring

}
sQLAccepsControlData
sQLUsageMode
sQLOpernArgument

}

R-Open-Restilt
{ sQLOpanResuIt
}

R-Open-Erro
{ dataResqurceAlreadyOpen

dataResqurceNameNotSpecified
dataResqurceNotAvailable
dataResqurceUnknown
duplicatePataResourceHandle
duplicatePperationlD
invalidSeguence
operatiorfAborted
operatiorjCancelled
serviceNptNedotiated
sQLOpenErtor
characte{SetNotSupported

SEQUENCE

[0] DataResourceHandle,

CHOICE

[2] VisibleString,

[5] RDACharString

OPTIONAL,

[3] AccessControlData OPTIONAL,

[4] SQLUsageMode DEFAULT retrieval,
[30] SQLOpenArgument OPTIONAL

SEQUENCE
[80]*SQLOpenResult OPTIONAL

CHOICE
DataResourceAlreadyOpen,
DataResourceNameNotSpecified,
DataResourceNotAvailable,
DataResourceUnknown,
DuplicateDataResourceHandle,
DuplicateOperationID,
InvalidSequence,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
SQLOpenError,
CharacterSetNotSupported

R-Close-Request
{ listOfDataResourceHandle

}

R-Close-Result
{ listOfCloseExceptions

}

R-Close-Error
{ duplicateOperationID
invalidSequence
operationAborted
operationCancelled
serviceNotNegotiated
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SEQUENCE

[0] SEQUENCE OF DataResourceHandle OPTIONAL

SEQUENCE
[0] SEQUENCE OF CloseException OPTIONAL

CHOICE
DuplicateOperation|D,
InvalidSequence,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
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sQLCloseError
}

SQLCloseError

R-ExecuteDBL-Request
{ dataResourceHandle
sQLDBLStatement
sQLDBLArgumentSpecification

aN! DRI DaciltSnapifinatinn
S oLnesunopeliniCaudn

dblArguments
{ singleArgument
{ repetitionCount
sQLDBLArgumentValues
b

multipleArgument

{ listOfSQLDBLArgumentValues

SEQUENCE

[0] DataResourceHandle OPTIONAL,

[1] SQLDBLStatement,

[2] SQLDBLArgumentSpecification OPTIONAL,

N1 SN NRI DactitSnapnifinatinn ODTINNIAI
V] OLvDoLncsunopelintauln Vi 1 ivivne,

CHOICE

[4]) SEQUENCE

[0] INTEGER DEFAULT 1,

[1] SQLDBLArgumentValues OPTIONAL

[5] SEQUENCE
[0] SEQUENCE OF SQLDBLArgumentValues

ISO/IEC 9579-2:1998(E)

}
}

returnSQLDiagnostics
1
J

R-ExecuteDBL-Resuit
{ sQLDBLResultSpecification

listGfHesuitVaiues
}
R-ExecuteDBL-Error
{ badRgpetitionCount

dataRgsourceHandleNotSpecified

dataRgsourceHandleUnknown
duplicateOperation!D
invalidSequence
noDatfResourceAvailable
operafjonAborted
operafionCancelled
servicgNotNegotiated
transafctionRolledBack
sQLExecuteDBLError

charagterSetNotSupported

OPTIONAL
[6] BOOLEAN DEFAULT FALSE

SEQUENCE
[1] SQLDBLResultSpecification OPTIONA

A1 QI AN IR AT A Dy

)
[2] SEQUENCE OF ResuitValues OPTIONAL

CHOICE

BadRepetitionCount,
DataResourceHandleNotSpecified,
DataResourceHandleUnknown,
DuplicateOperation|D,
InvalidSequence,
NoDataResourceAvailable,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
TransactionRolledBack,
SQLExecuteDBLE(for,
CharacterSetNotSupported

R-DefineOBL-Request
{ commandHandle
dataRpsourceHandle
sQLDBL Statement
sQLDBLArgumentSpecification
sQLDBLResultSpecification
}

R-DefineQBL-Result
{ sQLDBLResultSpecification
sQLDBLException
}

R-DefineQBL-Error

sourceHandleNotSpecified

SEQUENCE

[0] GommandHandle,

[{])DataResourceHandle OPTIONAL,

[2] SQLDBLStatement,

[3] SQLDBLArgumentSpecification OPTIONAL,
[4] SQLDBLResultSpecification OPTIONAL

SEQUENCE
[0] SQLDBLResultSpecification OPTIONAL,
[1] SQLDBLException OPTIONAL

CHOICE
DataResourceHandleNotSpecified,
DataResourceHandleUnknown,
DuplicateCommandHandle,
DuplicateOperationlID,
InvalidSequence,

operationAborted
operationCancelled
serviceNotNegotiated
sQLDefineDBLError
characterSetNotSupported

NoDataResourceAvallable,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
SQLDefineDBLError,
CharacterSetNotSupported

R-InvokeDBL-Request
{ commandHandle
dblArguments
{ singleArgument
{ repetitionCount
sQLDBLArgumentValues

rﬁultipleArgument

SEQUENCE

[0] CommandHandle,

CHOICE

[1] SEQUENCE

[0] INTEGER DEFAULT 1,

[1] SQLDBLArgumentValues OPTIONAL

[2] SEQUENCE
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