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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical

Com

mission) 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

JTC

bodigs for voting. Publication as an International Standard requires approval by at least 75 % of the
natiopal bodies casting a vote.

Inter

Information technology, Subcommittee SC 21, Open systems interconnection, data mandagement and op
distriputed processing.

This
tech
ISO/

Systens Interconnection — Remote Database Access:

Anngx A of this part of ISO/IEC 9579 is for information only.

vi

— Part 1: Generic Model Service and Protocol

= S = S c o ST

. Draft International Standards adopted by the joint technical committee are circulated to nationa

national Standard ISO/IEC 9579-2 was prepared by Joint Technical Committee ISO/IEGITC 1,

becond edition cancels and replaces the first edition (ISO/IEC 9579-2:1993)¢which has been
ically revised. It also incorporates Technical Corrigendum 1:1995.

C 9579 consists of the following parts, under the general title Information technology — Open

- Part 2: SQL Specialization

EC

trl
O



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

© ISO/IEC ISO/IEC 9579-2:1998(E)

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 [Irom dilferent manutacturers;
¢ [under different managements;
o |of different levels of complexity;
e [exploiting different technologies.

An|application may itself be a database system and therefore an RDA Specialization-standard can be

to qupport multi-database system interworking.

This part of ISO/IEC 9579 is to be used together with ISO/IEC 9579-1 to providétremote data access

dathbase management system conforming to ISO/IEC 9075 (Database Lang@age SQL).

This part of ISO/IEC 9579 is provided for implementators of the protocohand service defined in
ISQ/IEC 9579-2:1993 who wish to upgrade their implementation to support those features of

ISQ/IEC 9075:1992 which are not supported by ISO/IEC 9579-2:1993. A third edition of this part of]

ISQ/IEC 9579 is in preparation which will provide enhanced suppert more appropriate for new

implementations wishing to support ISO/IEC 9075:1992 in cenjunction with ISO/IEC 9075-3:1995

(SQL/CLI).

used

o a

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

Part 2:
SQL Specialization

1 GENERAL

l.ll Scope

This part of ISO/IEC 9579 specifies the functionality of a database server within a distributed open
systems environment and specifies the communication service and protocol for accessing its\capabilitiies.

The communications capabilities are positioned in the Application Layer of the ReferenceModel for Open
Systems Interconnection (OSI).

This part 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 facilities
supporting interaction between the RDA client and RDA server.

e) | define the RDA SQL ASE protocol to support the RDA.SQL Service.

f) | define 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 part of ISO/IEC 9579 does not specify-individual implementations or products, nor does it constrain
thel implementation of entities and interfaces within a computer system. '

This part of ISO/IEC 9579 does not define a programmatic interface. The RDA server includes a dathbase
capability as defined in ISO/IEC9075 (Database Language SQL).

Notes:

1 The RDA client may contain an SQL application program but there is no requirement that the RDA client
shall be an applicafion program written to the ISO/IEC 9075 (Database Language SQL) application program
interface.

2 ISO/IEC 9075:1989, the former International Standard for Database Language SQL, has been replaced by
ISO/IEC®075:1992. Both the current and former standards contain conformance rules, and the RDA SQL
Specialization allows an RDA client to specify the desired level of conformance which it expects the ROA
Segver 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 ~ 43 £
.A_Nﬂ'l‘l'l‘l'auvc TCICTCIICTS

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
International Standard:

O/IEC 9075:1987 SQL87
O/IEC 9075:1989 SQL89
O/IEC 9075:1992 SQL92
O/IEC 9075-3:1995 SQL/CLI
O/IEC 9075-4:1996 SQL/PSM
Upward Compatibility

dition of ISO/IEC 9579-2 is upward compatible with ISO/IEC 957922:1993. Where services or
ols are provided by both this edition and ISO/IEC 9579-2:1993; these services or protocols behavie
same manner and provide the same functionality.

pplication programs which conform to SQL 87, SQL 89.or SQL 92 entry level should be able to
tly execute without change in the following configurations:

O/IEC 9579-2:1993 client and ISO/IEC 9579-2:1993 server - This is the reference configuration
ainst which the other cases are compared.

O/IEC 9579-2:1993 client and ISO/IEC 9579-2:1997 server - The ISO/IEC 9579 -2:1997 server
haves as an ISO/IEC 9579-2:1993 servei:

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

O/IEC 9579-2: 1997 client and ISO/iEC 9579-2: 1997 server - This is the configuration provided [for
this standard.

14 Definitions

For the purposes of this part of ISO/IEC 9579, the definitions given in ISO/IEC 9579-1 and the followirjg
definjtions apply.

1.4.1 Terms defined in ISO/IEC 9075 (Database Language SQL)

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

applicable privileges

L]
e e

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>
<assignment statement>
<call statement>

<case statement>
<catalog name>

<character set definition>
<close statement>
<collation definition>
<commit statement>
<compound statement>
<condition declaration>
<connect statement>

<cursor name>
<deallocate descriptor statement>

<declare cursor>

<delete statement: positioned>
<delete statement: searched>
<direct implementation-defined statément>
<domain definition>

<drop assertion statement>
<drop character set statement>
<drop collation statement>
<drop domain statement>
<drop module statement>
<drop routine-statement>
<drop schema-statement>
<drop table statement>
<drop-translation 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>

tement>

evoke statement>
ollback statement>
outine invocation>

chema definition>
chema name>

elect statement: single row>
et catalog statement>
et connection statement>

et constraints mode statement>
et descriptor statement>

et path statement>

et schema statement>

et transaction statement>
ignal statement>

QL conformance>

QL data statement>

QL edition>

QL variable declaration>
QL-invoked routine>
QL-server module definition>
able definition>

emporary table declaration>
ransaction access mode>
ranslation definition>

pdate statement: positioned>
pdate statemert: searched>
ariable spécification>

iew definition>

hile statement>

rt of ISO/MTEC 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).
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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.

Thgq structure of this part of ISO/IEC 9579 follows the requirements defined in ISO/IEC 9579-1 for,
defining specializations of the RDA Generic Service and Protocol.

In this part of ISO/IEC 9579, the RDA Generic parameters and data types named specificXxxx::. and
SpecificXxxx... are renamed to SQLXxxx... and to SQLXXxX...., respectively.

In the service parameter tables in 3.1, parameters which are defined by this specialization have values
ent¢red in the Req, Ind, Rsp or Cnf columns. Other service parameters in these tablés'which are copig¢d
from the RDA Generic to improve readability do not have entries in these columns.

Thq RDA SQL Specialization defines a means of communicating SQL database‘language statements and
thefr parameters from an RDA client to an RDA server, and of returning the results of those statements.
Database Language SQL is supported at various levels of conformance cdetérmined by an Object Identifier
defined in ISO/IEC 9075

In this part of ISO/IEC 9579, the reference "ISO/IEC 9075 (Database Language SQL)" means any
Intgrnational Standard carrying the designation ISO/IEC 9075 and year of approval. The specific vergion
(or jversions) of that standard that is intended in each instance\is determined, for the RDA client, by the
SQL Conformance Level requested either when the RDA-dialogue is initialized or when a data resourge is
opened, and, for the RDA server, by the SQL Conformarce Level (or Levels) claimed in the Protocol
Implementation Conformance Statement.

Whien the SQL Conformance Level specifies a year value of 1987 or 1989, the relevant International
Stapdard is ISO/IEC 9075:1989; when the SQI Conformance Level specifies a year value of 1992, th
relgvant International Standard is ISO/IEG.9075:1992.

Thg term "SQL" is used throughout in-a-generic sense, intending to cover Database Language SQL atla
particular conformance level as well as'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 A cliant gotnc ooocacc ta o QAW dotobocn wacoieog ot tbh o DINVA capmar by oo iog ot T 2o tbh oo
TNV VTIVTIT 5(—[!!!0 avevuwvoo tu alr UYA_J UdilAaUAaov TVvoUulIvV Al IV INDTY OVITvV el UJ \Jl.lvllllle It. AU 1O tviIr
availgble for use in requests for Database Language Services (3.1.5 Database Language Services’pn
page [I1). Nested SQL database resources are not supported.

Closipg an SQL database resource causes it to be made inaccessible to the RDA client; that is{unavailaple
for sybsequent use in requests for Database Language Services.

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

2.1.2 Mapping to the Concepts of Database Language SQL

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

RDA|SQL statements are executed by the database server exactly as if they were embedded in a host
progrpm local to the SQL database resource. Any exception condition or completion condition raised bly
the database server is returned to the RDA client.

Note:| A <declare cursor> RDA SQL statement must have been executed or invoked at the RDA server prior to
executing or invoking any <open statement> that uses the same cursor name. A <dynamic declare cursor>[or
<allocate cursor statement> must have been executed or(invoked 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
3.1

Thi

SERVICE
The RDA SQL Specialization Service

s 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.

Not

3.1

3. RDA Diatogue Inmitialization functional unit

3.1

Tal|>le 1 lists the R-Initialize SQL Specific Service Parameters.

e:
numbered accordingly.

1 RDA Dialogue Management services

1.1.1 R-Initialize Service

Tible 1. R-Initialize SQL Specific Service Parameters

Req | Ind Rsp | Cnf

Re

bquest Parameters

s(
S
u

R

)LInitializeArgument U =
QL ConformanceLevelDefault U C(=
serData C =
psult Parameters

s(]
u
Ej

DLInitializeResult
serData
tror Parameters

ac
X3
v

s(

C

DInitializeError
haracterSetNotSupported

wy,
wn

Re
sQ

sQ

us¢

SQ

usg¢

Er

quest Parameters

LInitializeArgument:
This argument is used to negotiate the level of support desired by the RDA client.

.ConformanceLevelDefault:

This parameter identifies the characteristics ("SQL level") of the Database Language SQL request
the RDA client. The object identifiers-Specifying those characteristics are defined in

[SO/IEC 9075:1992. This is the default SQL Conformance Level requested by the RDA client. If
parameter is omitted, there is o, default established for the RDA client.

rData:
The meaning of this parameter is defined by the implementor of the RDA server.

sult Parameters

LInitialize Result:
This parameter contains information returned by the RDA server whose meaning is specific to thig
RDA SQL. Specialization

rData:
The:meaning of this parameter is defined by the implementor of the RDA server.

ror Parameters

ISO/IEC 9579-2:1998(E)

The subclauses in this clause are elaborations of the corresponding subclauses in ISO/IEC 9579-1 and are

ed by

this

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

d1.2.1 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: There are no specific request, result or error parameters.
3.1.3 RDA Control Services

3.1.3J1 Cancel functional unit

3.13.1.1 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
sQLCancelError

chafacterSetNotSupported
Erron Parameters

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

Il

wn
v, n
A~ A~
N

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

3.1.3)2 Status functional unit
3.1.3.p.1 R-Status Service
Table|3 lists the R-Status SQL Specific Service Parameters.

Table 3. R-Status SQL Specific Service Parameters
Req | Ind Rsp | Cnf

Erropr Parameters
sQL$tatusError S S(=)
chatacterSetNotSupported S S(=)

Errox Parameters
sQLStatusError:
Thfis parameter js used by the RDA server to report errors.

chardcterSetNotSupported:

This parameter is returned by the RDA server when the RDA server does not support a character set
asgociated-with a character string value received from an 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.
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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=)

Rasmit-Porareters

s@LOpenResult U CHE)
charSet U CHE)
charSetNotSupported U C)
sQLConformancelLevel C C=)

Error Parameters

sQLOpenError S S=)
invalidSQLConformanceLevel S S(=)
rDATransactionOpen S S(=)
sQQLAccessControlViolation S S(=)
sQQLDatabaseResourceAlreadyOpen S S(=)
characterSetNotSupported S S(=)

Request Parameters

dataResourceName:
his parameter (defined in ISO/IEC 9579-1) specifies the <catalog name> of a catalog belonging tg an

QL database resource as defined in this part of ISQAEC 9579.

sQILAccessControlData:
[Data supplied by the RDA client to authenticate the right to open the SQL database resource for th¢
equired usage.

sQILUsageMode:
his argument specifies the accessimode to the SQL database resource. If "retrieval" mode is chosgn
then all the objects within that SQL database resource can be accessed for read-only purposes and any
dttempt to modify any object within that SQL database resource causes an error usageModeViolatipn.
"update" mode is chosep-then update, insert and delete of the objects within that SQL database
esource are permitted. ~The applicable privileges as defined in ISO/IEC 9075:1992 may further restrict
the access to any of the ebjects within that SQL database resource irrespective of the sQLUsageMqde.

he default value forsQLUsageMode is "retrieval".
Not¢: The RDA service does not enforce consistency between the SQLUsageModeValue sent on R-Open and the
access mode. attributes on a <set transaction statement>.

sQILOpenArgiument:
his parameter contains information sent by the RDA client whose meaning is specific to SQL.

ATATNELE < eSthe Spe e 5 aT? epertoire
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:

sQLDescriptorStatements:

Note:

parentDataResourceHandle:

Resullt Parameters
sQLOpenResult:

charfet:

Note:| This default'ean be overridden by explicit specification, in an sQLDBLResultSpecification, of a character et

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
defires that diagnostics information be included in the results of a subsequent R-ExecuteDBL and K
InyokeDBL request only when specifically requested on that individual R-ExecuteDBL or R-
InyokeDBL request. If "never" is chosen, then the RDA client does not desire that diagnostics
information be included in the results of subsequent R-ExecuteDBL and R-InvokeDBL requests. Th
default value for sQLDiagnosticsRequested is "never".

a

This parameter specifies whether the client will flow the descriptor statements <allocate descriptor
statement>, <deallocate descriptor statement>, <get descriptor statement> and{<set descriptor
stgtement>. If «always» is chosen, then the RDA client will flow these statements in subsequent R-
ExecuteDBL requests. If «never» is chosen, then the RDA client will not-flow these statements on
subsequent R-Execute requests. The default value of «sQLDescriptorStatements» is always.

If the client chooses an sQLDescriptorStatements value of «never» thén it is the responsibility of the client to

maintain local descriptor areas, for example by caching the relevarit values received on R-ExecuteDBL
results.

This parameter is not used in this Specialization.

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

(¢

This parameter uniquely identifies the:specification of a coded character set. The character repertoi
for character data associated with (described by) this parameter is the character repertoire specified
the identified coded character set.specification. The character set identified by that specification sh3ll
bg used by the RDA server as-the'default in this RDA dialogue for all character data results that are
associated with DBL statements accessing the SQL database resource opened by this RDA service.

=

If[the default character set/declared by the RDA client in the charSet argument parameter is also
supported for result parameters by the RDA server, then the RDA server declares the same default
cHaracter set for itself by responding with the same character set identification.

for a particular result value.

Iflthis pafameter 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.

charSetNetSupported:

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.


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

© ISO/IEC ISO/IEC 9579-2:1998(E)

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

sQLAccessControlViolation:
he RDA client does not have the required authority to open the SQL database resource for. the
equested sQLUsageMode.

sQLDatabaseResourceAlreadyOpen
here is already an SQL database resource open.

chgracterSetNotSupported:

pssociated with a character string value received from an RDA client.
3.114.1.2 R-Close Service
Table S lists the R-Close SQL Specific Service Parameters.

Tlable 5. R-Close SQL Specific Service Parameters

Req | Jnd | Rsp | Cnf
Hrror Parameters
sQ)LCloseError S S(=)
DATransactionOpen S S(=)
Error Parameters
sQLCloseError:

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

rDATransactionOpen
he closing of an SQL database résource is not allowed within a transaction.

3.1.5 Database Language Services

There are no constraints on jatermixing invocation (through R-InvokeDBL operations) and execution
(thfough R-Execute DBL.operations) of RDA SQL statements.

3.1.5.1 Immediate Execution DBL functional unit
3.15.1.1 R<ExécuteDBL Service
Table 6 lists the R-ExecuteDBL SQL Specific Service Parameters.

This parameter is returned by the RDA server when the RDA server does not(support a character get

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
lisgtOfSQLDBLArgumentValues U CE)
retunSQLDiagnostics U CE)
Result Parameters
sQLIDBLResultSpecification C C=)
listQfResultValues
sQLDBLEXxception M M(=)
sQLSTATE C C(®)
sQLCODE C CE
SQLErrorText U CE®
sQLDiagnostics U CE)
sQLDBLResultValues C CH=)
Error Parameters
sQLIExecuteDBLError S S(=)
hgstldentifierError S S(=)
rD)ATransactionNotOpen S S(=)
sQQ)LDBLArgumentCountMismatch S S(=)
sQLDBLArgumentTypeMismatch S S(=)
sQLDBLNoCharSet S S(=)
sQQLDBLStatementNotAllowed S S(=)
s(PLUsageModeViolation N S(=)
cHaracterSetNotSupported S S(=)
Notg: The specific TerminationCode resulf parameter is not used in this
Specialization.
Requiest Parameters
SQLDBLStatement:
THis parameter contains the. RDA SQL statement to be executed and is fully defined in "3.1.6.1
sQLDBLStatement?"' on page 17.
sQLIDBLArgumentSpecification:
THhis parameter consists of a list of SQL datatype descriptors and is fully defined in "3.1.6.2
sQLDBLAfgumentSpecification and sQLDBLResultSpecification" on page 18.
sQLIDBLResultSpecification:
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.

sQLDBEATgument Vatues:
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:

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

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

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

sQLErrorText:
Bupplemental information describing the error or warning corresponding(to the SQLSTATE value pr
he sQLCODE value.

sQLDiagnostics
[he semantics of the components of sQLDiagnostics are specified in clause 18 (Diagnostics
anagement) of ISO/IEC 9075:1992. An optional parametermay be omitted if its value is null.

sQLDBLResultValues:

[his parameter consists of a list of the values of the result parameters defined in the
5QLDBLResultSpecification and is fully defined in\("371.6.3 sQLDBLArgumentValues and
sQLDBLResultValues" on page 23.

Error Parameters

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

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

rDATransactionNotOpen:
No transaction is open and an’ attempt was made to execute an operation containing an RDA SQL
Statement.

sQLDBLArgumentCountMismatch:
The number of entfies in SQLDBLArgumentValues parameter is not the same as in its associated
sQLDBLArgumentSpecification parameter.

sQLDBLArgumentTypeMismatch:
The type'of one or more entries in SQLDBLArgumentValues parameter is not the same as in its
hssociated SQLDBLArgumentSpecification parameter.

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=)
sQLDBLArgumentSpecification C=)
sQLDBLResultSpecification U CE)
Result Parameters
sQLDBLResultSpecification
sQLDBLEXxception
sQLSTATE
sQLCODE
sQLErrorText
Ernor Parameters
sQLDefineDBLError
hgstldentifierError
sQLDBLNoCharSet
sQLDBLStatementNotAllowed
sQLUsageModeViolation
cHaracterSetNotSupported

Request Parameters
sQLDBLStatement:

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

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.
sQLPDBLResultSpecification:

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.

It Parameters

sQLDBLResultSpecification:

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

This.defines the completion code for the execution of the RDA SQL statement. It is the method use

by thie 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.

cZ

con00n
Q
2

nnurvuanrwnwn

[N

14


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

© ISO/IEC ISO/IEC 9579-2:1998(E)

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:
he content of sSQLDBLStatement is an SQL statement that is not permitted by the RDA SQL
pecialization.

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

chqracterSetNotSupported:
[his parameter is returned by the RDA server when the RDA server doeshot support a character sgt
nssociated 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,

Thable 8. R-InvokeDBL SQL Specific Service Parameters

Req {.Ind | Rsp | Cnf
Request Parameters
dBL Arguments
JingleArgument
sQLDBLArgumentValues U C)
multipleArgument
listOfSQLDBLArgumentValues U C()
rgturnSQLDiagnostics 8] CE)
Result Parameters
sQLDBLResultSpecification C Ce
listOfResultValues
JQLDBLException M M(=)
sQLSTATE C C®)
sQLCODE C C(=)
SQLErrorText U C(®)
sQLDiagnostics U C)
sQLDBLResultValues C C=)
Eyror Parameters
sQLInvekeDBLError S S(=)
A TransactionNotOpen S S(=)
EDBI ArgumentCountMismatch S SE)
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


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

ISO/IEC 9579-2:1998(E) © ISO/IEC

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
indluded in the results of the request. The default value for returnSQLDiagnostics is "false".

Result Parameters

sQLDBLResultSpecification:

Thiis 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:

Thiis defines the completion code for the execution of the RDA SQL statement< At is the method used

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

Ar SQLSTATE value as defined in ISO/IEC 9075:1992 or by the RDAtserver in conformance with

that specification.
sQLJODE:

Ar] 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.
sQLDiagnostics

The semantics of the components of sQLDiagnostics are specified in clause 18 (Dlagnostlcs

Management) of ISO/IEC 9075:1992. An optional parameter may be omitted if its value is null.
sQLI)BLResultValues:

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
sQLDBLResultValues" on page)23.

Error Parameters

sQLInvokeDBLError:

THis parameter is used by the RDA server to report errors.

rDATransactionNotOpen:

No transaction/is open and an attempt was made to execute an operation containing an RDA SQL
stgtement.

sQLIDBLArgumentCountMismatch:

THeMmumber of entries in SQLDBLArgumentValues parameter is not the same as in its associated
sQCDBEATgumentSpecitication 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(=)
sQQLContextSpecifier U C®)

dontextName U C)

dharSet U C=)

schemaName U C(=)

quthorizationldentifier U CHE)

gystemUser U C(=)

statementText:

[his parameter is an encoded string containing the RDA SQL statement. Thelencoding of the RD/
BQL statement shall be the encoding specified in the coded character set(specification identified by the
torresponding charSet parameter.

chqrSet:
[his parameter uniquely identifies the specification of a coded character set. The character repetojre
for the RDA SQL statement associated with (described by) this\parameter is the character repertoite
specified in the identified coded character set specificationy If the parameter is omitted, then the
Character set is the default established by declaration during the execution of the R-Open service that
bpened the associated SQL database resource. If no default was established, then this charSet
parameter must be specified.

sQLContextSpecifier:
[his parameter specifies the context defined by the SQL module within which the statement is defjned,
hamely the <module character set specifi¢ation>, <schema name>, <module authorisation identifi¢r>,

SYSTEM_USER and within which temporary table references are resolved, which affects the
pxecution of statements within theimodule. If this parameter is not provided, then values from the|most
recent previous SQLDBL Statement within the opened data resource are used. If this is the first
SQLDBLStatement within the-opened data resource and no contextSpecifier is provided the default
values are used as defined-for modules in ISO 9075

.

This parameter must notybe present if the sQLConformanceLevel parameter provided to R_Open fpr
he opened data resgurce specified any of the following:

P an <SQL edition> value of <1987>
o an <SQLfedition> value of <1989>
o an <SQL edition> value of <1992> and <SQL conformance> value of <low>

corjtextName:
This parameter uniquely identifies the context within the session. If this parameter is not present t]he
defauit 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 sSQLDBLArgumentSpecification 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=)
characterSetCatalog U C= |U CE=
characterSetSchema Y CE—T0 CE)
characterSetName U C= |U C=)
collationCatalog U C= (U C()
collationSchema U Cx |U CE)
collationName U C= (U C=)
numericType S S=) IS S(=)
precision M M=) M M(=)
scale M M=) M M(=)
decimalType S S=) |S S=)
precision M M=) |M M(=)
scale M M=) M M=)
integerType S S=) |S 5(=)
precision M M=) |M M(=)
precisionBase M M= M M(=)
smalllntType S SE) IS S(=)
precision M M(=) "M M(=)
precisionBase M M=) |M M(=)
floatType S S=) |S S(=)
mantissaPrecision M M=) M M(=)
maxExponent M M=) M M(=)
realType S S=) |S S=)
mantissaPrecision M M=) (M M(=)
maxExponent M M=) M M(=)
doublePrecisionType S S |S S(=)
mantissaPrecision M M=) M M(=)
maxExponent M M= M M(=)
dateTimeType S S=) S S=)
dateTimeQualifier M M=) M M=)
fractionalSecondsPrecision 8] C= |U C(=
intervalType S S=) |S S(=)
intervalQualifier M M=) M M(=)
leadingFieldPrecision M M=) |M M(=)
fractionalSecondsPrecision U C= U C(®)
varcharType S S(= S S(=)
charSet U C(= U C(®)
length M M=) M M(=)
characterSetCatalog U C= |U CE)
characterSetSchema U C= (U C)
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:
Thi e

The nth descriptor refers to the nth data item.

sQLDBLResultValues parameter.
chargcterType:

char§$et
THis parameter uniquely identifies the specification of a coded character set. The character repertoirg
for character data associated with (described by) this parameter is the character repertoire specified ip
th¢ identified coded character set specification. If the parameter is omitted, thefy the character set is the

enld of the string for transmission. When this parameterias a value of "true" it specifies a fixed length

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

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

This parameter is thewiame of the character set of the character item.
collationCatalog:
This parameter<s-the name of the catalog within which the collation sequence is defined.
collationSchema:
This parameter is the name of the schema within which the collation sequence is defined.
collationName:

Thissparameter is the name of the collation sequence of the characteritem |
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.
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decimalType:

(s p) TR U (.S I .y oo . o1 .

1 IS parametiCer acsCribpes an 1em or accimal aata.
precision:

For decimalTvne

For decimal Type,

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 intPgPr data

ecision:

or integerType, specifies the number of digits to the base as specified in the precisionBase paramgter
eeded to represent the value transmitted.

o]
=

isionBase:
or integerType, specifies the base used to count the number of digits when deterndining the precisiion

Te mmmac At e

smallIntType:

his parameter describes an item of sma
I bes an item of small i1

parainet

5
=+
o

ision:
or smalllntType, specifies the number of digits to the base as specified in the precisionBase pararpeter
eeded to represent the value transmitted.

pr

precisionBase:

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

flogtType:
<this parameter describes an item of floating point'data.

mahptissaPrecision:

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

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

realType:
his parameter describes an-item of real data.

mapntissa Precision:
For realType, a positive integer that specifies the number of significant binary digits in the mantisg

®

majxExponent:
For real Typefa-non-negative integer that specifies the maximum absolute value of the exponent. If
maxExponetit is E then the value of the exponent can range from -E to +E.

doyblePreécisionType:
[his.parameter describes an item of double precision data.
malntissaPrecision:
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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defined in ISO/IEC 9075:1992 (SQL).

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

dn-ISOAEC 9075:-1002 (SOL)
aHroYreE Yot =)

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

fractjonalSecondsPrecision:
THe fractionalSecondsPrecision parameter corresponds to the <interval fractional deconds field
precision> parameter defined in ISO/IEC 9075:1992 (SQL).

varcharType:
THis parameter describes an item of varchar type.
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characterSetCatalog:

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

This parameter is the name of the schiema within which the character set is defined.
characterSetName:

THis parameter is the name pf.the character set of the character item.

collationCatalog:

THis parameter is the iamie of the catalog within which the collation sequence is defined.
collationSchema:
THhis parameterds-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.

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.
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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 SE)
integerltem S S=) |S S(=)
smalllntltem S S=) |S S=)
floatltem S S=) |S S=)
realltem S SE=) |S S(=)
doublePrecisionltem S S=) |S S(=)
dateTimeltem S S=) |S S=)
intervalltem S SE=) (S S
varcharltem S S=) (S S(E)
bitltem N S=) |S S&)
bitVarltem S S=) |S S(=)
indicator U C= |U C(=)
Nofe: The Req and Ind columns apply when the listOfSQLValue is part-of an Request parameter; the RSp and|Cnf
columns apply when the list is part of a Result parameter.

lis

dataltem:

characterltem:

nu

deg

int

smiallIntItem:

OfSQLValue:
ach item in the listOfSQLValue parameter contains the'value of a separate <variable specificatio
ithin the RDA SQL statement.

his parameter contains the value of the Data Variable (as defined in 3.1.6.4, "Referencing to
arameters” on page 19).

This parameter contains the value of'a character Data Variable. The encoding of the character data

charSet parameter.

mericltem:
This parameter contaips,the value of a numeric Data Variable.

fimalltem:
This parameter comtains the value of a decimal Data Variable.

egerltem:
This parameter contains the value of an integer Data Variable.

This parameter contains the value of a small integer Data Variable.

floatltem:

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

realltem:

This parameter contains the value of a real Data Variable.

doublePrecisionIltem:

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 are
restricted to those allowed for <date string>, <time string> and <timestamp string> excluding the
surrounding <quote>s as defined in ISO/IEC 9075:1992 (SQL).

=

shall be the encoding specified in the coded character set specification identified by the corresponfling
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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/IEC 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.

bitVarItem:
Thisparamete
indicator:
Thiis parameter contains the value of the <indicator variable>

3.1.6]4 Referencing to parameters

An RDA SQL statement may contain references to the parameters in the request and/or reSult response.
Each parameter reference in the RDA SQL statement is replaced in the sQLDBLStatement by the
<embgdded variable name> ":H".

Figure¢ 1 below shows how actual data is referenced:
sQLDBLStatement:

RDA SRL Statement ... H(INDICATOR :H) ... :H(INDICATOR :H) .= ‘H(INDICATOR :H)...

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

v

<«

listOfS QLDoToTypeDescnptor ¢

sQLDo?oTypeDescnptor 1 s@LDcfaTypeDescnpfor 2 sQLDataTypeDescriptor 3
listOfSRLValue: ¢ ¢ ¢
Data | ~Indicator Data | Indicator Data | Indicator
Value 1 A Value 1 Value2 | Value 2 Value3 | Value 3

Figure 1. Usage of Embédded SQL Variables

A <variable specificiation> contains either one <embedded variable name>, if no <indicator variable> i
includled, or two <émbedded variable name>s, if an <indicator varibale> is included. The first or only

<embedded variable name> corresponds to the value of the Data Variable (Data Value in Figure 1), the
secor]d corresponds to the value of the <indicator variable> (Indicator Value in Figure 1).

If the|DataValue is null, then it is omitted and the Indicator Value is included. If the Indicator Valug is
zero, [thén it shall be omitted and the Data Value is included.

UT

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" subparameter of the typeDescriptor parameter corresponds with the data
type specified by the "...Item" subparameter of the dataltem parameter; for example, characterType
corresponds to characterltem, numericType corresponds to numericltem, etc.

3.2 Sequencing rules
3.2.1.1 RDA client sequencing rules
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
mode] entities. This subclause of the RDA SQL Specialization defines the additional entities and entity
attribptes.

4.1.1{1 SQL Transaction Entity
An SQL transaction entity always exists at an RDA client.

The §QL transaction entity has the following attributes:

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

«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.

«true»: the <level of isolation> ISOLATION LEVEL SERIALIZABLE and the <transaction
access mode> READ WRITE are in effect within the current4ransaction.

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

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

o[ «read only»
o «read write»
4.1.2 General client execution rules

This subclause describes the general client execution rules which apply to requests received from an SQL-
clien{ to execute SQL-statements. The genéral rules provide for specific types of augmentation based
upon|the particular type of request receiveéd from an SQL-client. Those augmentations are defined in
subsgquent subclauses in this subclause (of this part of ISO/IEC 9579). Additional augmentations are
specified by individual applicatignycontexts (in this part of ISO/IEC 9579).

4.1.211 Generation of the SQL transaction entity

An SQL transaction entity-always exists at an RDA client with the following constraints on the initial
attribpte values:

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

4.1.212-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>

Request 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.

4 <connect statement>

Entity manipulation rules

Thiis part of ISO/IEC 9579 does not specify any entity manipulation rules for this SQL-statemerit.
Reguest rules

The RDA client shall take the following actions:

If
R

<c

he value of the defaultTransactionMode attribute of the SQL transaction entity is «false», then iss
ExecuteDBL request on the RDA dialogue that supports the SQL-connectionstablished by the

SQL transaction entity.

4.1.5 <set connection statement>

En[ily manipulation rules
Thi

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

Reluest rules
Thie RDA client shall take the following actions:

If the value of the defaultTransactionMode attribute of the SQL transaction entity is «false», then iss
R-ExecuteDBL request on the RDA dialogue thatsupports the SQL-connection selected by the <set

co

nection statement> with an sSQLDBLStatement value equal to the setTransactionStatement value

SQL transaction entity.

4.1.6 <commit statement>

Ewtity manipulation rules

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

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

Relguest rules

T

is part of ISO/IEC 9579 does not specify any request rules for this SQL-statement.

4.1.7 <rollback statement>

Entitysmanipulation rules

1Ic an

pnnect statement> with an sQLDBLStatement value equal to the setTran§agtionStatement value off the

he an

Of the

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

4.2 The RDA SQL Specialization server execution rules

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:

sQL

This attribute and any references to it from the server execution rules are defined by the implementor
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: Genéric), this subclause defings

the following attributes for the opened data resource entity:

sQL(onformanceLevel:
Ar identifier, defined in ISO/IEC 9075:1992, used to identify the Database Language SQL
International Standard for the DBL statements allowed to be usédvin the context of the RDA dialogug.
This is the SQL Conformance Level which will be valid for all RDA DBL operations for this open
SQL database resource.

sQLUsageMode:
This attribute specifies the access mode to the SQL.database resource.

refrieval: The SQL database resource can only bé-accessed for read-only purposes.

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

sQLIiagnosticsRequested:
THis attribute specifies the level of diagnostics information requested by the RDA client.

alyvays: The RDA client desires that diagnostics information always be included in the results of
supsequent R-ExecuteDBL @nd“R-InvokeDBL requests.

equest: The RDA client desires that diagnostics information be included in the results of a
supsequent 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
supsequent RsExecuteDBL and R-InvokeDBL requests.
clienfDefCharSet:

THhis attribute specifies the default character set to be used by the RDA client for RDA SQL statemer]ts
anf for character data arguments that are a
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.

gt:lllt:lli SCI ViLCb
4.2.3.1 RDA Dialogue Initialization functional unit
4.2/3.1.1 R-Initialize Service

Entity Manipulation Rules

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

Attribute Initial Value

sQLConformanceLevelDefault 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

ugerData The userData parameter value on the R-Initialize indication
primitive if this parametér is provided and it is supported by th
RDA server. Otherwise the initial value of the userData attribpte
shall be set to a value supported by the RDA server.

o

Result Rules
If 4 result is returned then the result parameters shall satisfy the following constraints:
Reesult Parameter Constraints
ugerData The value of the userData attribute in the RDA dialogue entity| if it

ddes not equal the value of the userData parameter in the R-
Inititalize indication. Otherwise, the userData parameter shall|be
omitted.

Eryror Rules

Nq additional error rules are required for the RDA SQL Specialization.

4.2.3.2 RDA Dialogu¢ Termination functional unit

4.2.3.2.1 R<Terminate Service

Nq additional sefyer execution rules are required for the RDA SQL Specialization.
4.2.4 RDA Transaction Management services

4.2.4.1 RDA Transaction Management functional unit

4.2.43.1 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

4.25.2.1 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 Manipulation Rules

The flollowing defines the constraints on the initial values of the additional SQL Specialization attributes
for the opened data resource entity:

Attribute Initial Value

sQL{ConformanceLevel The sQLConformanceLevel parameter value’on the R-Open
indication primitive if this parameter is\provided and it identifieg
an SQL level that is supported by the.RDA server; else the
sQLConformanceLevelDefault attribute value in the RDA
Dialogue entity if it identifiesan SQL level that is supported by
the RDA server; otherwise; the initial value of the
SQLConformanceLevel:attribute shall be set to a value supported
by the RDA server.

sQLDiagnosticsRequested The sQLDiagnostiesRequested parameter value on the R-Open
indication primitive if provided. Otherwise, this attribute contains
the default value "never".

sQl{UsageMode The SQLUsageMode parameter value on the R-Open indication
primitivef provided. Otherwise, this attribute contains the
default-value "retrieval".

clientDefCharSet The'charSet parameter value on the R-Open indication primitive
If'the charSet parameter on the R-Open indication primitive is ng
provided, the initial value of the clientDefCharSet attribute shall
be "null" (to indicate each descriptor for a character string and
each RDA SQL statement sent by the RDA client shall include a
character set identifier).

serverDefCharSet If the RDA server can support for result parameters the charactel
set identified by the value of the charSet parameter of the R-Ope
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 set; else
"null" (to indicate that each descriptor for a character string
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

i 4+l . 1 Pat iVal Fad L 1 1 111
CILY, OUICTWIST, UIT SULCONTOINIalICCLCVC] pdrdmcwr SIarl ge
omitted.

charSetNotSupported

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

cHarSet

If the serverDefCharSet attribute value of the opened data

resource entity, whose RDA dialoguelD attribute identifies the]
current RDA dialogue and whose dataRespurceHandle attribute
equals the dataResourceHandle parameter-of the R-Open
indication primitive, is not "null", then-the value of the attribute.
Otherwise, this parameter shall be‘omitted.

Error Rules

Exror

Type |Predicate

inyalidSQL ConformanceLevel

M+P  |The sQLConformanceLevel parameter value on the R-Qpen
indication prinijtive, or if none was provided the
sQLConformanceLevelDefault attribute value in the RIDA
dialogue entity, does not conform to one of the object
identifier values specified in ISO/IEC 9075:1992

rJATransactionOpen

P TherDATransactionStatus attribute of the RDA dialogpie
entity for the current dialogue has the value of
rDATransactionOpen.

sQLAccessControlViolation

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 client to
open the SQL database resource specified by the
dataResourceName parameter for the usage mode specified
by the sQLUsageMode parameter.

sQLDatabaseResource AlreadyOpen

M+P  |There exists an opened data resource entity whose
dialoguelD attribute is that of the current dialogue.

4.216.1.2 R-Close Service
Error Rules

Exror

Type |Predicate

DA Trancanfinnﬂppn

P The rDATransactionStatus attribute of the RDA r"q]r\g e

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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Entity-ManipulationRules

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

PR l ......... A tlhna 4hin wances I+ sanmamatase chall o A FAllA ng canotraintas

a rgsult is returned then the result paraimeters snaii aatlaﬁy the followi 1g constraints:

repetitionCount or the number of sSQLDBLArgumentValues in the listOfSQLDBLArgumentValues.

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>.

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.

Naf("harC hat £t 1
he serverDefCharSet attribute of the open dataresource entity

is "null", each character string in the SQLDBLEResultValues
parameter of the R-ExecuteDBL response primitives shall be
accompanied by an object identifier in the charSet parameter in
the corresponding item of listOfSQLPataType Descriptor.

sQUDBLEXxception If the RDA SQL statement contaified in the sQLDBLStatement

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 sSQLDBLExceptig
may be returned.

=

If the sQLConformancelLevel attribute of the opened data resour¢e
entity has an' <SQL edition> value of <1987> or <1989>, an
sQLDBLEXxception shall contain an SQLCODE parameter,
otherwise it shall contain an SQLSTATE parameter. Applicable
SQLCODE values of the sSQLCODE parameter are defined in
conformance with ISO/IEC 9075:1989, applicable SQLSTATE
values of the SQLSTATE parameter are defined in conformance
with ISO/IEC 9075:1992.

If the sQLDiagnosticsRequested attribute of the opened data
resource entity has a value of "always" and the
sQLConformanceLevel attribute of the opened data resource
entity has an <SQL conformance> value of 1, Intermediate(1), 2
or High(2), then SQLDiagnostics shall be returned by the RDA
server. If the sQLDiagnosticsRequested attribute of the opened
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.
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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> C2>SH) [C2S(H)

<ppen statement> C>SH)Y |C>SH) |C€S3
<gollback statement>1

<gelect statement: single row> C>SH) |C2>S(H) |CE<>S84 |CES
<gipdate statement: positioned> C28H) [C=>SH)

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

<¢chema definition>

<f{able definition>

<yiew definition>

<dirop schema statement>

<alter table statement>

<glrop table statement>

<fIrop view statement>

<flomain definition>

<glter domain statement>

<flrop domain statement>

<gssertion definition>

<flrop assertion statement>

<revoke statement>

<{emporary table declaration>

<prant statement>

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

<hllocate descriptor statement>12 C>S(H) [C2>SH)
<Heallocate descriptor statementx12 C>S(H) [C>SH)
<fleallocate prepared statemént> C->S(H) |C>SH)

<Hescribe statement> C>S(H) |[C>SH) [C€S8
<gynamic close statement> C>S(H) [C2>S(H)

<fynamic declare eursor>

<fynamic delete(statement: positioned> C>S(H) |C>S(H)

<dynamic fetchistatement> C>S(H) |C>SH) |[C>S9 C€S
<dynamic Open statement> C>S(H)7 [C>SH) [C€S10
<dynamic update statement: positioned> C>S(H) |C>SH)

<exeCute statement> C>S(H) |C>SH) |C>SH) |C€S
<execute immediate statement> C2SH) [C>S(H)

<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>
<difect implementation-defined statement> C2>S(H) [C>SH) |C>S C&S
<S(L-server module definition>
<drpp module statement>
<S(L-invoked routine>

<drpp routine statement>

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

<cafll statement> C>S(H) |C>SH) ,[CoS C&S
<cdmpound statement> C2>S(H) [C2SH)NHC2S C&€S
<cqndition declaration> C>S(H) |C>S(H)

<SQL variable declaration>

<assignment statement> C>S(H) ,|C»SH) |C>S C€S
<case statement> COS(H)~C>SH) [C>S C€S
<if|statement> C>SMH)” |[C>SH) |C>S C€S
<lopp statement> C2S(H) |[C>SH) |[C>S C€S
<while statement> C9SH) [C>SH) [C>S C&S
<repeat statement> C->S(H) [C>SH) [C>S C&S
<for statement> C2>S(H) [C2>SMH) [C>S C&S
<signal statement> C>S(H) [C>S(H)

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

Legend:

ArgSpec The sQLDBLArgumentSpecification parameter.

ArgVal The sQLDBLArgumentValues parameter.

RegSpec The sQLDBLResultSpecification parameter.

RegVal The sQLDBLResultValues parameter.

C—2S  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,
except as-noted below.

blank cells unspégified (i.e. not subject to conformance testing)
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1.
2.

N

Notes:

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

L3y TACLUICU 32 ANTAUAVVUIVAS L, UPVIGUIVIEY Ul HBYURUVU (ViIA Qi INTIUVYURCL L

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

esval if any.
The RDA client mav nr\hnnq”\/ send the AreSnec. If

S A L ay Vpuvi SVIIU LIV O 5o PV

the ArgSpec sent on the prev10usly executed (via an R-ExecuteDBL operation) or invoke
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 shall send
the ArgSpec on the subsequently executed (via an R-Execute DBL operation)<r invoked (vialan

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 _opetation) or invoked (v{a an
R-InvokeDBL operation) <allocate cursor statement> or <dynamie declare cursor> that used|the
same <dynamic cursor name>.
If the <describe statement> is a <describe output statement>, then the RDA server shall returp a
ResSpec only if the <SQL statement name> in the <describg statement> refers to a prepared
statement that is a <dynamic select statement> or a <dynamic single row select statement>. The i-
th sQLDataTypeDescriptor of the ResSpec shall contdin the description of the i-th column of|the
table defined by the prepared statement.

If the <describe statement> is a <describe input-stdtement>, then the RDA server shall return
ResSpec 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
parameter specification> of the prepared statement.

The RDA client may optionally send the ResSpec, which will supercede the ResSpec sent on
previously executed (via an R=ExecuteDBL operation) or invoked (via an R-InvokeDBL
operation) <dynamic fetch statément> using the same cursor or received from the RDA servef on
the corresponding <dynamic open statement>.
The ResSpec describes.the ResVal that a subsequently executed (via an R-ExecuteDBL operation)
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 SQLDBL Statement performs connection management (eg. a <connect
statement, $Set connection statement> or <disconnect statement>, then the RDA server shal
return the error sSQLDBLStatementNotAllowed. A <connect statement> or <disconnect
statement™> may result in the RDA client invoking the Dialogue Management services providgd by
RBA 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.

g
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12.

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
sOLDBLArgumentValues parameter is not the same as the

number of items in listOfSQLDataTypeDescriptor within
the sSQLDBLArgumentSpecification parameter.

sQLDBLArgumentTypeMismatch

M+P

The type of one or more items in listOfSQLValue Within
the sSQLDBLArgumentValues parameter is not the same as
the corresponding item (or items) in
listOfSQLDataTypeDescriptor within the
sQLDBLArgumentSpecification parameter.

sQLPBLNoCharSet

M+P

The sQLDBLArgumentSpecificatign’or the
sQLDBLResultSpecification contains a descriptor for
character data without the exploit specification of its
character set or the sQLDBLStatement contains no explicjit
specification of its chardcter set, and the charSet attribute|of]
the opened data resource entity identified by the
dataResourceHandle parameter is "null".

sQLDBLStatementNotAllowed

M+P

The RDA client.tequested the execution of an RDA SQL
statement thatis not permitted by the RDA SQL
Specialization as specified in Table 12 on page 33.

sQLUsageModeViolation

M+P

The sQIsUsageMode attribute of the opened data resourcg
entitysidentified by the dataResourceHandle parameter hals
awvalue of "retrieval”" and the RDA SQL statement will
modify one of more objects within the SQL database
resource.

4.2.7.2 Stored Execution DBL functional unit

4.2.72.1 R-define DBL Service

Entity Manipulation Rules

The following defines the constraints on the initial values of the additional SQL Specialization attributejs

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

indication primitive.

sQLIDBLArgumentSpecification

The sQLDBLArgumentSpecification parameter value on the R-
DefineDBL indication primitive.

sQUDBLResultSpecification

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
resource entity has an <SQL edition> value of <1987> or
<1989>, an sQLDBLException shall contain an sSQLCOBDE
parameter, otherwise it shall contain an SQLSTATE parameter
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 ir

conformance with ISO/IEC 9075:1992.

Thq following table defines R-DefineDBL use of SQL argument and result parameters.

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

RPDA SQL statement to be Defined

ArgSpec

ResSpec

<¢lose statement>

<¢ommit statement>1

<gleclare cursor>

C>S(HY

<dlelete statement: positioned>

<{lelete statement: searched>

C>S(H)

fetch statement>

C>S2

nsert statement>

C>S(H)

bpen statement>

COS(HY

ollback statement>1

belect statement: single row>

C>S(H)

C>$2

hpdate statement: positioned>

C->S(H)

hipdate statement: searched>

C>S(H)

ichema definition>

able definition>

view definition>

Hrop schema statenient>

hlter table statement>

Hrop table stat€ément>

Hrop view statement>

Homaijndefinition>

hlter.domain statement>

AIATATATATATATATAIAIATATIATIATAIALA

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

C->S(H)

<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)
<prgparable dynamic delete statement: positioned>1

<prgparable dynamic update statement: positioned>1

<pr¢pare statement> C-2>S(H)

<se{ descriptor statement>6 C->S(H)

<copnect statement>S

<set connection statement>>

<digconnect statement>5

<ge

t diagnostics statement>1

<chpracter set definition>

<dr

bp character set statement>

<coflation definition>

<dr

pp collation statement>

<translation definition>

<dr

bp translation statement>

<sef catalog statement>

<se{ schema statement> C>S(H)

<se{ constraints mode statement>

<sef transaction statement>

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

Res
C-
CE
(H)

Legend:
Ar%pec The sQLDBLArgumentSpecification parameter.

blagk cells unspecified.(i:e. not subject to conformance testing)

pec The sQLDBLResultSpecifidation parameter.
S Parameter supplied by the RDA client.
S Parameter returned bythe RDA server.
The RDA client mustset this parameter if the RDA SQL statement contains host variables,
except as noted below.

Not
1.
2.

3.

S

See the sQLDBLStatementNotAllowed error under the Error Rules below.
The RDA tlient may optionally send the ResSpec to be used when the RDA SQL statement is subsequently
invoked\(via an R-InvokeDBL operation).

The RDA client may optionally send the ArgSpec. If it is not specified, the RDA server shall use the
AfgSpec sent on the previously executed (via an R-ExecuteDBL operation) or invoked (via an R-

4.
shal
(via

same <dynamic cursor name>.

InvokeDBL operation) <declare cursor> statement that used the same cursor name.

I'ne RDA client may optionally send the ArgSpec. If it is not specified, the RDA server
I use the ArgSpec sent on the previously executed (via an R-ExecuteDBL operation) or invoked
an R-InvokeDBL operation) <allocate cursor statement> or <dynamic declare cursor> that used the
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5.

6.

If the content of sQLDBL Statement 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.

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

Error Rules

E

'ror

Type |Predicate

hd

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

the RDA SQL statement is not "H".

s(

DL.DBLNoCharSet M+P | The sQLDBLArgumentSpecification or the

sQLDBLResultSpecification contains a descriptor for
character data without the explicit speeification of its
character set or the sQLDBLStatementContains no expllicit
specification of its character set,andthe charSet attribrlte
of the opened data resource entity identified by the
dataResourceHandle paranieter is "null".

s({

DL DBL StatementNotAllowed 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.

sQPLUsageModeViolation M+P  [The sQLUsageMede attribute of the opened data resoufce
entity identified by the dataResourceHandle parameter|has
a value of gretrieval» and the RDA SQL statement will
modify:One of more objects within the SQL database
resource.
4.2.7.2.2 R-InvokeDBL Service
Thg following rules shall be observed by the RDA server:

An

Execution of the operation uses the. sSQCDBLStatement, sQLDBLArgumentSpecification and
sQLDBLResultSpecification attributes of the defined DBL entity identified by the commandHangle
parameter.

shall be returned. The result includes one or more sQLDBLExceptions depending on the
repetitionCount or the number of SQLDBLArgumentValues in the listOfSQLDBLArgumentValyes.

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 cugsor>
RDA SQL statement containing a <cursor name> must have been executed (via an R-ExecuteDB|L
operation) ‘or invoked (via an R-InvokeDBL operation) at the RDA server prior to invoking any <
statemeént> that uses the same <cursor name>.

For each execution of the RDA SQL statement, an SQLDBLException returned by the SQL database
resource shall be included in the result. The SQLDBLResult values, if returned by the SQL data

error shall be returned if o execution of the RDA SQL statement completes. Otherwise, the fesult

open

ase

resource, shall also be included.
Entity Manipulation Rules
No additional entity manipulation rules are required for the RDA SQL Specialization.
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Result Rules
If a result is returned then the result parameters shall satisfy the following constraints:
Result Parameter Constraints
charSet If the serverDefCharSet attribute is "null", each character string in

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

sQLDBLException If the RDA SQL statement contained in the sQLBLStatement
attribute of the defined DBL entitv is nat pprmiﬁpd by an
implementation claiming conformance to ISO/IEC 9075 (Databag
Language SQL) at the level of conformance specified by the
sQLConformanceLevel attribute of the opened data resource
entity, an sSQLDBLException may be returned.

(¢}

If the sQLConformanceLevel attribute of the RIDA-0pened data
resource entity has an <SQL edition> of <1987> or <1989>, an
sQLDBLException shall contain an sQLCODE parameter,
otherwise it shall contain an SQLSTATE parameter. Applicable
SQLCODE values of the sQLCODE.parameter are defined in
conformance with ISO/IEC 9075:1989, applicable SQLSTATE
values of the SQLSTATE parameter are defined in conformance
with ISO/IEC 9075:1992.

If the sQLDiagnosticsRequested attribute of the opened data
resource entity has avalue of "always" and the
sQLConformancelevel attribute of the opened data resource
entity has an <SQL conformance> value of 1, Intermediate(1), 2,
or High(2), thenh SQLDiagnostics shall be returned by the RDA
server. Ifthe sQLDiagnosticsRequested attribute of the opened
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-
InvokeDBL indication has a value of "true", then SQLDiagnostid
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 fpllowing table defines R-InvokeDBL use of SQL argument and result parameters.

2

Tabhle 14, R-InvokeDBL use of SQL argument and result parameters

RDA SQL statement to be Invoked ArgVal ResSpec  |ResVal
<clpse_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>

hter domain statement>
irop domain statement>
issertion definition>

Hran accertinn ctatement>
HIUP dSoTIiUIL StdCiliCiin-

AJATALA

fevoke statement>

emporary table declaration>
brant statement>

hllocate cursor statement> C>S(H)
hilocate descriptor statement>
Heallocate descriptor statement>

Heallocate prepared statement> C->S(H)

Hescribe statement> C>SH) |C&S4
ynamic close statement> C>S(H)
dynamic declare cursor> -
Hynamic delete statement: positioned> C->S(H)
dynamic fetch statement> CsH) |5 C&S
dynamic open statement> C>SMH) [C€S6
dynamic update statement: positioned> C=>S(H)
Execute statement™> C>SH) |C>SH) |C&€S
execute immediate statement> C->S(H)
hllocate descriptor statement>7 C~>S(H)
eallocate descriptor statement>7 C->S(H)

et descriptor statement>7 C>S(H) |C&S
set descriptor statement>7 C>S(H)

reparable dynamic delete statement: positioned>
reparable dynamic update statement: positioned>
repare statement> C>S(H)
set descriptor statement>
character set definition>
drop charagter set statement>
collation definition>
drop.collation 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

AIATATATATATAIATIATAIATATIAIATIATATAIAIAIATATIAIATATIATALATIATA
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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 define entity identificd by the commandiandic parameter. at attribute 15 NU
then the ResSpec returned on the execution (via an R-ExecuteDBL operation) or invocation((vig
an R-InvokeDBL operation) of the corresponding <open statement> is used.

2. | 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¢ursor will
return, 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 ResSpec which
describes the ResVal, if any.

4. | If the <describe statement> is a <describe output statement>, then the RDA server shall return a
ResSpec only if the <SQL statement name> in the <describe statement> refers to a prepared
statement that is a <dynamic select statement> or a <dynamic single row select statement>. 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 return a
ResSpec only if the <SQL statement name> in the <describe statement> refers to a prepared
statement that contains one or more <dynamic paraimeter specification>s. The i-th
sQLDataTypeDescriptor of the ResSpec shall contain the description of the i-th <dynamic
parameter specification> of the prepared statement.

5. | The RDA server does not return any ResSpec but uses the sSQLDBLResultSpecification attributg
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 (vig
an R-InvokeDBL operation) of the.corresponding <dynamic open statement> is used.
6. The ResSpec describes the ResVal that subsequent execution (via an R-ExecuteDBL operation)|or
invocation (via an R-InvokeDBL operation) of a <dynamic fetch statement> using this cursor wjll
return, but any ResSpec.§pecified with the <dynamic fetch statement> on the R-DefineDBL
request overrides this ResSpec.

7. | If the opened dataresource was opened with an sQLDescriptorStatements value of «never» then
the RDA server-shall return the error sQLDBL StatementNotAllowed
Errop Rules

b

Error Type [Predicate

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 RDA dialogue has th
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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SQLDBLArgumentTypeMismatch |M+P [The type of one or more items in listOfSQLValue within
the SQLDBLArgumentValues parameter is not the same as
the corresponding item (or items) in
listOfSQLDataTypeDescriptor within the
sQLDBLArgumentSpecification attribute of the defined
DBL entity identified by the commandHandle parameter.
SQLUsageModeViolation M+P | The sQLUsageMode attribute of the opened data resource
entity identified by the dataResourceHandle parameter has
a value of «retrieval» and the RDA SQL statement will
modify one of more objects within the SQL database

IcSource.
4.207.2.3 R-DropDBL Service
Nojadditional server execution rules are required for the RDA SQL Specialization.
4.3 Structure and Encoding of RDA SQL APDUs

Theg RDA SQL data types are defined in this subclause using the ASN.1 notation specified in
ISQ/IEC 8824:1990 (ASN.1). The set of these RDA SQL APDUs defines the abstrach syntax of the RDA
SQL Presentation context. The transfer syntax for these RDA SQL APDUs is defined in the presentation
conptext for the particular presentation connection.

4.3.1 Abstract Syntax Name

Fot support of the levels of ISO/IEC 9075:1992 having an object identifier with an <SQL edition> value
of £1987>, with an <SQL edition> value of <1989>, or with an <SQL edition> value of <1992> and pn
<SQL conformance> value of <low>, this part of ISO/IEC 9579-assigns the ASN.1 object identifier value
{ isp standard rda (9579) part-2 (2) abstract-syntax (1) version-1 (1) }
as qin abstract syntax name for the set of presentation data values, each of which is a value of the ASN.1
type 1ISO9579-RDASQL.RDA-APDU. The corresponding ASN.1 object descriptor value shall be
«ROA-SQL-ABSTRACT-SYNTAX-V1»

Fot support of the levels of ISO/IEC 9075:1992 having an object identifier with an <SQL edition> vallue
of £1992> and an <SQL conformance> value of <intermediate> or <high>, this part of ISO/IEC 9579
assigns the ASN.1 object identifier value

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

as qin abstract syntax name for the set.of presentation data values, each of which is a value of the ASN.1
type ISO9579-RDASQL.RDA-ARDU.

Note: The abstract syntax name {iso'standard rda (9579) part-2 (2) abstract-syntax (1) version-2 (2)} is also valjd for
support of the levels of ISO/IEC 9075:1992 having an object identifier with an <SQL edition> value of
<1987>, with an <SQL edition> value of <1989>, and with an <SQL edition> value of <1992> and an <SQL
conformance> value of <low>. It is intended that the abstract syntax name {iso standard rda (9579) part- (2)
abstract-syntax-(}) version-1 (1)} will be removed at a later date from a revised version of this internatiopal

standard.

The corresponding ASN.1 object descriptor value shall be
«RIO)A-SQL-ABSTRACT-SYNTAX-V2»

The ASNZT object identifier and object descriptor values
{ jo|nt-iso-ccitt asn1 (1) basic-encoding (1) }

and
«Basic Encoding 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-in minn.idnnﬁfinr,

AE-inyocation-identifier

FRON! ACSE-1 { joint-iso-ccitt standard acse (8650) }

-- RDA BQL APDU'’s

-- top level APDU CHOICE

RDA-APDU
{ r-Inftialize-RI
r-Inftialize-RC
r-Synchronize-Rl
r-Terminate-RI
r-Terminate-RC
r-Be¢ginTransaction-RI
r-BeginTransaction-RC
r-Commit-Rl
r-Commit-RC
r-Rpliback-RI
r-Ropliback-RC
r-Cancel-Rl
C
S

r-Cancel-RC
r-Status-RI
r-Status-RC
r-Open-RI
r-Open-RC
r-Close-RI
r-Close-RC
r-ExecuteDBL-RI
r-ExecuteDBL-RC
r-DefineDBL-RI
r-DefineDBL-RC
r-InvokeDBL-RI
r-InvokeDBL-RC
r-DropDBL-RI
r-DfopDBL-RC
}

-- individual APDU definitions.

R-Initialize-RlI
{ operationID.
r-Injitializesreq

CHOICE

[0] R-Initialize-RiI,

[1] R-Initialize-RC,

[2] R-Synchronize-Rl,
[3] R-Terminate-RlI,

[4] R-Terminate-RC,

[5] R-BeginTransaction-Rl,
[6] R-BeginTransaction-RC,
[7] R-Commit-Rl,

[8] R-Commit-RC,

[9] R-Rollback-Rl,

[10] R-Rollback-RC;
[11] R-Cancel-Rl,

[12] R-Cancel-RC;

[13] R-Status:Rl;

[14] R-Status-RC,

[15] R-Open-RI,

[16] R{Open-RC,
[17])'R-Close-RI,

[18} R-Close-RC,

[19] R-ExecuteDBL-RI,
[20] R-ExecuteDBL-RC,
[21] R-DefineDBL-RI,
[22] R-DefineDBL-RC,
[23] R-InvokeDBL-RI,
[24] R-InvokeDBL-RC,
[25] R-DropDBL-RI,
[26] R-DropDBL-RC,

SEQUENCE
OperationiD,
[0] R-Initialize-Request

}
R-Initialize-RC SEQUENCE
{ operationlD OperationiD,
res-or-err CHOICE

{ r-Initialize-res
r-Initialize-err
}
}

R-Synchronize-RI
{
}

R-Terminate-RI
{ operationID
r-Terminate-req

}
44

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

SEQUENCE

SEQUENCE
OperationiD,
[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-req

}

R-BeginTransaction-RC
{ operationID

SEQUENCE
OperationiD,

CHOICE

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

SEQUENCE
OperationiD,
[0] NULL

SEQUENCE
OperationID,

ISO/IEC 9579-2:1998(E)

riBegimTransactior=ern

R-Cgmmit-RI
{ dperationiD
rflCommit-req

R-Cdmmit-RC

dperation!D
res-or-err

{| r-Commit-res
r-Commit-err

R-Rqllback-RI
{ qperationiD
rtRollback-req
}

R-Rdllback-RC

{ qperationID
res-or-err
{| r-Rollback-res
r-Rollback-err

Ao o L=
o™ ucgﬂ'l:ﬁmbuun-cuw

SEQUENCE
OperationiD,
[0] NULL

SEQUENCE
OperationiD,
CHOICE

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

SEQUENCE
OperationiD,
[0] NULL

SEQUENCE
OperationiD,
CHOICE

[0] R-Rollback-Resuit;
[1] R-Rollback-Error

R-Cgncel-RlI SEQUENCE
{ gperationiD Operation|D,
tCancel-req [0]R-Cancel-Request
}
R-Cancel-RC SEQUENCE
{ };perationlD OperationID,
s-or-err CHOICE
r-Cancel-res [0] R-Cancel-Result,
r-Cancel-err [1] R-Cancel-Error
}
}
R-Sthatus-RI SEQUENCE
{ ¢perationID OperationiD,
-Status-req [0] R-Status-Request
}
R-Status-RC SEQUENCE
{ operationlD OperationID,
es-or-efr CHOICE
f-Status-res [0] R-Status-Resuilt,
+-Status-erf HH-R-Status—Error
}
}
R-Open-RI SEQUENCE
{ operationiD OperationlD,
r-Open-req [0] R-Open-Request
}
R-Open-RC SEQUENCE
{ operationiD OperationiD,
res-or-err CHOICE
{ r-Open-res [0] R-Open-Result,
r-Open-err [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-ExeguteDBL-RI

SEQUENCE
OperationiD,
[0] R-Close-Request

SEQUENCE
OperationID,
CHOICE

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

SEQUENCE.

© ISO/IEC

{ operationiD
r-BxecuteDBL-req

}

R-ExefuteDBL-RC
{ operationID
reg-or-err
{ I-ExecuteDBL-res
-ExecuteDBL-err
}

)

R-DefineDBL-RI
{ operationID
r-DefineDBL-req
}

R-DefineDBL-RC
{ operationID
reg-or-err
{ r-DefineDBL-res
r-DefineDBL-err
}
}

R-InvokeDBL-RI
{ operationID
r-InvokeDBL-req
}

R-InvakeDBL-RC
{ operationID
reg-or-err
{ f-InvokeDBL-res
-InvokeDBL-err
}

}

R-DropDBL-RI
{ opprationID
r-OropDBL-req
}

R-DropDBL-RC
{ opgrationID
reg-or-err
{ 1-DropDBL:res
-DropDBL-err
}

}

OperationiD,
[0] R-ExecuteDBL-Request

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
OperationID,

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
A icationEai

SEQUENCE

[0] SEQUENCE

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

[1] FunctionalUnits,

[30] SQLIinitializeResult OPTIONAL

CHOICE
AccessControlViolation,
DuplicateDialoguelD,
InvalidSequence,
OperationAborted,

UserAuthenticationEailure
g

ISO/IEC 9579-2:1998(E)

characterSetNotSupported

CharacterSetNotSupported

R-Tprminate-Request
R-Tgrminate-Result

R-Tgrminate-Error
duplicateOperationlD
EvalidSequence

——

perationAborted
erviceNotNegotiated

NULL
NULL

CHOICE
DuplicateOperationiD,
InvalidSequence,
OperationAborted,
ServiceNotNegotiated

R-BpginTransaction-Error

{ PHuplicateOperationID
nvalidSequence
perationAborted

erviceNotNegotiated

CHOICE
DuplicateOperationiD,
InvalidSequence,
OperationAborted,
ServiceNotNegotiated

R-Commit-Result
transactionResult
committed
rolledBack

—~—

s,QLCommitException

R-Cpmmit-Error
{ PuplicateOperationID
nvalidSequence

SEQUENCE
[0] ENUMERATED
(0),
(1)

(1] SQLDBLEXxception OPTIONAL

CHOICE
DuplicateOperationID,
InvalidSequence

R-Rpliback-Result
5EQLRollbackException

——~—

R-Rpllback-Error
HuplicateOperationID
nvalidSequence

—~—

SEQUENCE
[1] SQLDBLEXxception OPTIONAL

CHOICE
DuplicateOperationID,
InvalidSequence

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

SEQUENCE

[0] SEQUENCE

[0] DialoguelDClientinvocation OPTIONAL,
[1] DialoguelDSuffix,

[2] AuthenticationData

OPTIONAL,

© ISO/IEC

}
listQfOperationlD
}

R-Statug-Result
{ listOfStatusinformation

}

R-Status-Error

{ contfolAuthenticationFailure
confrolServicesNotAllowed
dialpguelDUnknown
duplicateOperationlD
invglidSequence
opefationAborted
seryiceNotNegotiated
characterSetNotSupported

[T SEQUENCE OF OperationlD OPTTONAL

SEQUENCE
[0] SEQUENCE OF Statusinformation OPTIONAL

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

R-OpenyRequest

{ dataResourceHandle
dataResourceName
{ vgtring

rdtring

}
sQllAccessControlData
sQlUsageMode
sQlOpenArgument

}

R-Open-Result
{ sfaLOpenResult
}

R-Oper}-Error

{ dat@ResourceAlreadyOpen
dat@ResourceNameNotSpecified
dataResourceNotAvailable
dataResourceUnknown
duplicateDataResourceHandle
duglicateOperationiD
invalidSequence
opdgrationAborted
opdrationCancelled
seryiceNotNegotiated
sQiOpenError
chgracterSetNotSupported

SEQUENCE

[0] DataResourceHandle,

CHOICE

[2] VisibleString,

[5] RDACharString

OPTIONAL,

[3] AccessControlData OPTIONAL,

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

SEQUENCE
[30}' 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

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

ISO/IEC 9579-2:1998(E)

}

retbrnSQLDiagnostics

R-ExXecuteDBL-Resuit
{ 4QLDBLResultSpecification
i

Lo PHPR L

i . T
StUTHesultvaiues

R-EXecuteDBL-Error
{ BadRepetitionCount

dataResourceHandleUnknown
uplicateOperationiD
invalidSequence
moDataResourceAvailable
perationAborted
perationCancelled
erviceNotNegotiated
transactionRolledBack
QLExecuteDBLError

haracterSetNotSupported

TTOttipteATguTTTeTTt
{ listOfSQLDBLArgumentValues

dataResourceHandleNotSpecified

S SEQUENCE

[0] SEQUENCE OF SQLDBLArgumentValues

OPTIONAL
[6] BOOLEAN DEFAULT FALSE

SEQUENCE
[1] SQLDBLResultSpecification OPTIONA

A1 QI AN IR AT A Dy

: o N ETIAN AL
€] SEQUENLE UF Resultvaiues uUr I luNAL

CHOICE

BadRepetitionCount,
DataResourceHandleNotSpecified,
DataResourceHandleUnknown,
DuplicateOperation|D,
InvalidSequence,
NoDataResourceAvailable,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
TransactionRolledBack,
SQLExecuteDBLErrOF;
CharacterSetNotSupported

R-D¢fineDBL-Request

{ jommandHandle
lataResourceHandle
QLDBLStatement
QLDBLArgumentSpecification
QLDBLResultSpecification

R-DgfineDBL-Result
{ $QLDBLResultSpecification
EQLDBLEXception

R-D¢fineDBL-Error

{ flataResourceHandleNotSpecified

fataResourcekandleUnknown
HuplicateCammandHandle
HuplicateOperationID
nvalidSequence
hoDataResourceAvailable

SEQUENCE

[0} CommandHandle,

[1])DataResourceHandle OPTIONAL,

{2] SQLDBL Statement,

[3] SQLDBLArgumentSpecification OPTIONAL,
[4] SQLDBLResultSpecification OPTIONAL

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

CHOICE
DataResourceHandleNotSpecified,
DataResourceHandleUnknown,
DuplicateCommandHandle,
DuplicateOperationlID,
InvalidSequence,
NoDataResourceAvailable,

bperationAborted OperationAborted,

f Ibc“cd Cpb‘l CliiUl |CC1I lbc::cd,
serviceNotNegotiated ServiceNotNegotiated,
sQLDefineDBLError SQLDefineDBLError,

characterSetNotSupported
}

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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