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Foreword

ISO (the International Organization for Standardization) and IEC (the Interna-
tional Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in
the development of International Standards through technical committees estab-
lished by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual inter-
est. Other international organizations, governmental and non-governmental, in

L
..mﬁeﬂ%@mﬁk@w&lﬁm@ﬂ(—, T

In the field of information technology, ISO and IEC havg‘established a joint
technical committee, ISO/IEC JTC 1. Draft International \Standards adopted by
the joint technical committee are circulated to nationalcbodies for| voting. Publi-
cation as an International Standard requires approval by ‘at least 75 % of the na-
tional bodies casting a vote. ‘

International Standard ISO/IEC 9579-2 was prepared by Joint Tgchnical Com-
mittee ISO/IEC JTC 1, Information techhology, Subcommittee [SC 21, Open
systems interconnection, data management-and open distributed prpcessing.

ISO/IEC 9579 consists of the followinig parts, under the general tifle Information
technology — Open Systems Interconnection — Remote Database|Access:

— Part 1: Generic Model,"Service and Protocol

— Part 2: SQL specialization

vii
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Introduction

© ISO/IEC

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 Applica-
tion 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.

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

s from
¢ under
s of diffe
* exploit]

erent manufacturers;
ifferent managements;
rent levels of complexity;
ing different technologies.

An applic

tion may itself be a database system and therefore an RDA Specialization standard c

support mylti-database system interworking.

This part
manageme:

ISO/IEC 9579 is to be used together with ISO/IEC 9579-1 to provide remote data access
t system conforming to ISO/IEC 9075 (Database Language SQL),

ain be used to

to a database

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

Part 2:
SQL specialization

Section 1: Introduction

®
1.1 Scape

This part of ISO/IEC 9579 specifies the functionality of a database setver within a distributed open [systems envi-
ronment anfl specifies the communication service and protocol for,accessing its capabilities. The cofnmunications
capabilities [are positioned in the Apphcatlon Layer of the Referénce Model of Open Systems Interconnection
(OSI).
This part off ISO/IEC 9579 complements ISO/IEC 9579-1 (RDA Generic) in order that the two parts fogether:
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.

¢) define

d) define ap abstract service for the RDA SQL ASE, which models the communications facilities sugporting inter-
action Hetween the RDA client and RIDA server. :

e) define the RDA SQL ASE protoeolto support the RDA SQL Service.
‘ f) define the characteristics of application-contexts which include the RDA SQL ASE.

model of a dialogue between an RDASClient and an RDA server.

plication-contextsthat support remote database access using SQL:
Basic application-context
2) RDA TP application-context

This part df ISO/IEC 9579 does not specify individual implementations or products, nor does 1t constrain the
implementation ef éntities and interfaces within a computer system.

This part of ISO/IEC 9579 does not define a programmatic interface. The RDA server includes a database capa-
bility as defined in ISO/IEC 9075 (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
application program written to the ISQ/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
9075:1992. 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 RDA Server to support. Throughout this part
of ISQ/IEC 9579, “SQL? refers to the language statements permitted by the appropriate standard at the requested level of
conformance.
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1.2 Normative references

© ISO/IEC

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 listed below. Members of ISO and IEC 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 8125. 1990, l"EII‘U”’lu“;U’l« l‘CL,’l’lUllué)’ O[IC” S)’dtc"h) l'lltbl LU"—"—CL:L‘U"- S}ICLL:I‘:LM:;UI& UJ[ Buo;b EU—L
Abstract Syntax Notation One (ASN.1).

ISO/IEC 9075:1992, Information technology - Database Languages SQL.

ISO/IEC 91

1.3 Dxq

For the p
nitions ap]

1.3.1 T
This part

ISO/IEC

a) applicable privileges
b) Embedded SQL

¢) SQL-
d) SQLQ
e) SQLS

In additio
syntax, wh
the syntax|

f)
g)
h)
i)
i)
k)

79-1:1993, Information technology - Open Systems Interconnection - Remote Database Access -

pfinitions

irposes of this part of ISO/IEC 9579, the definitions given in ISGAEC 9579-1 and the
ly.

erms defined in ISO/IEC 9075 (Database Language SQL)

oding Rules for

Part 1: Generic.

following defi-

of ISO/IEC 9579 uses the following terms definedGn ISO/IEC 9075:1989 (Database Language SQL) or

075:1992 (Database Language SQL).

ata
ODE
TATE

n, this part of ISO/IEC 9579 references the following non-terminal production symbols
ich represent a valid string of characters that can be derived from these production symbg
rules in ISO/IEC 9075 (Database Language SQL) at the approriate level of conformance.

<cl

< co!

< dec]
< del
<del

statement >
mit statement>

€ cursor->

e statément: positioned >

from the SQL
ls according to

< embedded variable name >

< fetch statement >

< grant statement >
< host identifier >

< indicator variable >

< low

< insert statement >

>
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s) <open statement >
) < rollback statement >
u) <schema definition >
v) <select statement: single row >
w) <SQL conformance >
x) <SQL data statement >
y) <SQL edition>
z) <table iti

ac) <variable specification >
ad) <view
ae) <1987p
af) <1989p
ag) <1992p

1.3.2 Terms defined in this part of ISO/IEC 9579

1.3.2.1 SQL database resource: SQL-data and the schemas describing it, as defined in ISO/IEC 9075 (Database
Language SQL).

1.3.2.2 RDA SQL statement: One of the non-terminals <schema definition >, <table definition>| <view defi-
. nition >, <4 grant statement>, <SQL data statement>, <commit statement>, <rollback statement> and
< declare cyrsor > as defined in ISO/IEC 9075 (Database Language SQL).

1.4 Abbreviations

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

1.5 Conventions
This part off ISO/IEC 9579 adopts the conventions established in ISO/IEC 9579-1.
The RDA $QL 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 definitjons for those
types listed n\the template as being undefined by the Generic part of ISO/IEC 9579.

The structure of this part of ISO/IEC 9579 follows the requirements defined in ISO/IEC 9579-1 for defining spe-
cializations 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 entered in the
Req, Ind, Rsp or Cnf columns. Other service parameters in these tables which are copied from the RDA Generic to
improve readability do not have entries in these columns.
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The RDA SQL Specialization defines a means of communicating SQL database language statements and their
parameters from an RDA client to an RDA server, and of returning the results of those statements. Database Lan-
guage SQL is supported at various levels of conformance, determined 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 International
Standard carrying the desxgnatxon ISO/IEC 9075 and year of approval. The specific version (or versions) 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 resource is opened, and, for the RDA server,
by the SQL Conformance Level (or Levels) claimed in the Protocol Implementation Conformance Statement.

When the on ; - e re ional Standard is
ISQ/IEC| 9075: 1989 when the SQL Conformance Level spemﬁes a year value of 1992 the relev.mt International
Standard |is ISO/IEC 9075:1992.

The termy “SQL” is used throughout in a generic sense, intending to cover Database Language SQL at a ;Saxticular
conformdnce level as well as valid statements written within that conformance level.
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Section 2: Model

2.1 The RDA SQL Specialization Service model

2.1.1 Mappi

This subclduse relates the relevant concepts defined in section 2 of ISO/IEC 9579-1 to this RDA)SQL Specializa-
tion.

The term data resource, defined in the ISO/IEC 9579-1, corresponds to SQL-data as(defined in SO/IEC 9075
(Database [Language SQL). In this part of ISO/IEC 9579, this is called the SQL database resource.

The RDA klient gains access to an SQL database resource at the RDA server by opening it. It is then available for
use in requests for Database Language Services (see 3.1.5, “Database Languagé.services” on page 10). Nested SQL
database refources are not supported.

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

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

2.1.2 Mapping to the Concepts of Database Language SQL

This subclduse 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| program local
to the SQIL database resource. Any exception condition or completion condition raised by 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 seryer prior to exe-
. cuting or inyoking any < open statement> that uses the same cursor name.
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Section 3: Service

3.1 The RDA SQL Specialization Service

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

NOTE— € subclauses in this clause are elaborations of the corresponding subclauses in ISO/IEC 957971 and are num-
bered accordlingly.

3.1.1 RDA Dialogue Management services

3.1.1.1 RDA Dialogue Initialization functional unit

3.1.1.1.1| R-Initialize Service
Table 1 lists the R-Initialize SQL Specific Service Parameters.

Table 1.[R-Initialize SQIL Specific Service Parameters

Req Ind Rsp Cnf
Request Parameters
sQLInitializeArgument U C(=)
sQLCpnformancelevelDefault U C(=)
userDhta C C(=)
Result Parameters
sQLInitializeResult Ul C(=)
userData C C(=)

Request Parameters

sQLInitializeArgument: '
This pargument is used to negotiate the level of support desired by the RDA client.

sQLConformanceLevelDefauit:
This |parameter identifies the characteristics (“SQL level”) of the Database Language SQL refjuested by the
RDA client. Thé. object identifiers specifying those characteristics are defined in ISO/IEC 9075:1992. This is
the default SQY. Conformance Level requested by the RDA client. If this parameter is omitted, there is no
defaylt established for the RDA client.

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

Result Parameters

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

userData:
The meaning of this parameter is defined by the implementor of the RDA server.
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Error Parameters

NOTE — None of the specific error parameters for this service are used in this Specialization.

3.1.1.2 RDA Dialogue Termination functional unit

3.1.1.2.1 R-Terminate Service

NOTE — None of the specific request, result or error parameters for this service are used in this Specialization.

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.

3.1.2.1.3| R-Rollback Service

NOTE — There are no specific request, result or error parameters.

3.1.3 RDA Control services

3.1.3.1 Cancel functional unit

3.1.3.1.1] R-Cancel Service

. NOTE — None of the specific reqliest; result or error parameters for this service are used in this Specializatiof.

3.1.3.2 BStatus functional unit

3.1.3.2.1| R-Status Service

NOTE — Noné€ of the specific request, result or error parameters for this service are used in this Specializatio

[
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3.1.4 Resource Handling services

3.1.4.1 Resource Handling functional unit

3.1.4.1.1 R-Open Service
Table 2 lists the R-Open SQL Specific Service Parameters.

Table 2. [R-Open SQL Specific Service Parameters

Req Ind Rsp Cnf

Request Rarameters

sQLAcdessControlData U C(=)
sQLUsageMode U (=)
sQLOp¢nArgument U (=)
charS U_ 0 C(=)
sQLConformanceLevel U C(=)

sQLOpgnResuit U C(=)
charS U C(=)
charSetNotSupported U C(=)
sQLConformanceLevel Cl | C(=)
Error Parameters
sQLOp¢nError S S(=)
invalidSQLConformancel evel S S(=)
rDATransactionOpen S S(=)
sQLAgcessControlViolation S S(=)
sQLDatabaseResourceAlreadyOpen S S(=)

Request Rarameters

sQLAccessControlData: '
Data pupplied by the RDA client 0 authenticate the right to open the SQL database resource fqr the required

sQLUsageMode: .

gument specifies the-access mode to the SQL database resource. If “retrieval” mode is chosen then all

the opjects within that ‘SQL database resource can be accessed for read-only purposes and apy attempt to

any object within that SQL database resource causes an error usageModeViolation. If “ppdate” mode

is chdsen then update, insert and delete of the objects within that SQIL database resource are pgrmitted. The

applidable privileges as defined in ISO/IEC 9075:1992 may further restrict the access to any pf the objects
that SQL/ database resource irrespective of the sQLUsageMode. The default value for sQLUsageMode

is “retrieval.”

sQLOpenArgument:
This parameter contains information sent by the RDA client whose meaning is specific 1o SQLT

charSet:
This parameter uniquely identifies the specification of a coded character set. The character repertoire for char-
acter 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
client 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 sQLDBLArgumentSpecification 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.
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NOTE — This means that a charSet parameter must be specified for every character data argument and
sQLDBLStatement sent by the RDA client.

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 sQLConformancelevel 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.

parentDataResourceHandle;
This parameter is not used in this Specialization.

Result Pdrameters

sQLOpenResult:

charSet:

This parameter contains information returned by the RDA server whose meaning is specific’to §
This
acter
coded

parameter uniquely identifies the specification of a coded character set. The €haracter repe:
data associated with (described by) this parameter is the character repertoire specified in
character set specification. The character set identified by that specification shall be use:

QL.

toire for char-
the identified
by the RDA

servel h DBL state-

ment.

If thel default character set declared by the RDA client in the chanSet-argument parameter is also supported
for result parameters by the RDA server, then the RDA server declares the same default characfer set for itself

as the default in this RDA dialogue for all character data results that are associated wi
accessing the SQL database resource opened by this RDA Service.

by responding with the same character set identification.
NOTE — This default can be overridden by explicit specificatiofi;yin an sQLDBLResultSpecification, of a character set
for a particular result value.
If this parameter is omitted, there is no default established for the RDA server.
NOTJE ~ This means that a charSet parameter musp be specified for every character data result sept by the RDA
server
charSetNofSupported:
The gharacter set declared by the RDA clienit’ is not supported by the RDA server.

e resource and

E — If the RDA server returns thi§ parameter, the RDA client should close the SQL databag
e another default character set.

ancelevel:
If tha RDA server cannot provide the SQL level requested by the RDA client then this paran
the characteristics (“SQL level”) of the Database Language SQL that the RDA server will provi
identifiers specifying these: characteristics are defined in ISO/IEC 9075:1992. If the RDA s
suppdrt the sQLConfarmancelevel requested by the RDA client, the RDA server
sQLCanformanceLeve] which the RDA server does support in this result parameter.

neter identifies
de. The object
erver does not

returns the

Error Parameters

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

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

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

sQLAccessControlViolation:
The RDA client does not have the required authority to open the SQL database resource for the requested
sQLUsageMode.
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sQLDatabaseResourceAlreadyOpen
- There is already an SQL database resource open.

3.1.4.1.2 R-Close Service
Table 3 lists the R-Close SQL Specific Service Parameters.

© ISO/IEC

Table 3. R-Close SQL Specific Service Parameters
Req Ind Rsp Cnf
Evror Parameters
sQLClpseError S S(=)
rDA’frs:nsactionOpen 9 S(=)

Error Pdrameters

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

rDATrans
The

315 D

There are

3.1.5.1

3.1.5.1.1
Table 4 lis

tionOpen

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

atabase Language services

no constraints on intermixing invocation (through ®yInvokeDBL operations) and exedqution (through
R-ExecutgDBL operations) of RDA SQL statements. ‘

Immediate Execution DBL functional unit

R-ExecuteDBL Service
ts the R-ExecuteDBL SQL Specific-Service Parameters.

10
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Table 4. R-ExecuteDBL SQL Specific Service Parameters
Req Ind Rsp Cnf
Request Parameters
sQLDBLStatement ' M M(=)
sQLDBLArgumentSpecification U C(=)
sQLDBLResultSpecification U C(=)
dBLArguments
singleArgument
sQLDBLArgumentValues U C(=)
multipleArgument
listOfSQLDBLArgumentValues U C(=)
Result Parameters
sQLDBLResultSpecification ) C C(=)
listOfResultValues
sQLDOBLException M M(=)
sQLBTATE C C(=)
‘ sQLCODE C C(=)
sQLErrorText U C(=)
sQLDBLResultValues C C(=)
Error Parameters
sQLEx¢cuteDBLError S S(=)
hostldentifierError S S(=)
rDATjransactionNotOpen S S(=)
sQLDBLArgumentCountMismatch S S(=)
sQLDOBLArgumentTypeMismatch S S(=)
sQLDOBLNoCharSet S S(=)
sQLDBLTransactionStatement NotAllowed S S(=)
sQLUsageModeViolation S S(=)

NOTE — The specificTerminationCode result parametér is not used in this Specialization.

Request Parameters
sQLDBLStatement:

This | parameter contains the "\RDA SQL statement to be executed and is fully defined in 3.1.6.1,

“sQLIDBLStatement” on page\15.
. sQLDBLA}gumentSpecification:

This | parameter consists® of a list of SQL datatype descriptors and is fully defingd in 3.1.6.2,
“sQUDBLArgumentSpecification and sQLDBIL.ResultSpecification” on page 16.

sQLDBLResultSpecification:

This | parameter{ consists of a list of SQL datatype descriptors and is fully defindd in 3.1.6.2,
“sQLIDBLArgumentSpecification and sQLDBLResultSpecification” on page 16.

sQLDBLArgumentValues:

This parameter con51sts of a hst of the values

sQL ;
sQLDBLResultValues on pagc 18

listOfSQLDBLArgumentV alues:

of the argument paxameters

defined in the
entValues and

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,

sQLDBLResultValues” on page 18.

“sQLDBLArgumentValues and

11
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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 16.

sQLDBLException:
This defines the completion code for the execution of the RDA SQL statement. It is the method used by the
RDA server to return SQL exceptions (exception conditions or completion conditions).

sQLSTATE:
An SQLSTATE value as defined in ISO/IEC 9075:1992 or by the RDA server in 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 SQLSTATH value or the
sQLCODE value. ’

sQLDBLRgsultValues:
This | parameter consists of a list of the values of the result’ parameters defined in the
sQLIDBLResultSpecification and is fully defined in 3.1.6.3,\V*“sQLDBLArgumentValues and
sQLIDBLResultValues” on page 18.

Error Parameters

sQLExecuteDBILError:
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 RDA SQL statement.

rDATransactionNotOpen:
No transaction is open and an attempt was made to execute an operation containing an RDA $QL statement
other[than a <schema definition >, <tableXlefinition>, <view definition> or <grant statement >.

sQLDBLArgumentCountMismatch:
The mumber of entries in the sQLDBLArgumentValues parameter is not the same as in [its associated
sQLDB[LArgumentSpecification parameter.

sQLDBLAfgumentTypeMismatch:
The fype of one or more entries in the sQLDBLArgumentValues parameter is not the same as in its associated
sQLDBLArgumentSpecification parameter. .

sQLDBLNpCharSet
Therg is no default character set for the SQL database resource and either the sQLDBLArgumentSpecification
contains a desetiptor for character data without the explicit specification of its character set or the
sQLIDBLStatement contains character data without the explicit specification of its character set.

sQLDBLTransactionStatementNotAllowed:
The g¢ontent of sQLDBLStatement performs transaction management (e.g. SQL <commit statemlent > or SQL
<rollback statement >) which 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.

12
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3.1.5.2 Stored Execution DBL functional unit

3.1.5.2.1 R-DefineDBL Service
Table $ lists the R-DefineDBL SQL Specific Service Parameters.

Table S. R-DefineDBL SQL Specific Service Parameters

Req Ind Rsp Cnf

Request Parameters

sQLDBJ|LStatement M M(=)
sQLDBJLArgumentSpecification o) C(=)
sQLDBILResultSpecification U C(=)

Result Parameters

sQLDBJLResultSpecification C C(=)
sQLDBLException C C(=)
. sQLSTATE C C(=)
sQLCDDE C C(=)
sQLEsrorText U C(=)
Error Parameters ,
sQLDefineDBLError S S(=)
hostIdentifierError S S(=)
sQLDBIL NoCharSet S S(=)
sQLDBLTransactionStatementNotAllowed S S(=)
sQLUsageModeViolation S S(=)
Request j’arameters
sQLDBLStatement:

This | parameter contains the RDA SQListatement to be defined and is fully defingd in 3.1.6.1,
“sQLIDBLStatement” on page 15.

sQLDBLArgumentSpecification:
This | parameter consists of a list~of SQL datatype descriptors and is fully define
“sQUIDBLArgumentSpecification and sQLDBLResultSpecification” on page 16.

sQLDBLRe¢sultSpecification:
This | parameter consists «of a list of SQL datatype descriptors and is fully defined in 3.1.6.2,
‘ “sQLIDBLArgumentSpecification and sQLDBLResultSpecification” on page 16. ' ‘

3.1.6.2,

=
5.

Result Pdrameters

sQLDBLRg¢sultSpecification: '
This | parameter consists of a list of SQL datatype descriptors and is fully define

d in 3.1.6.2,

“sQLDBLAfgumentSpecification and sQLDBLResultSpecification” on page 16.

sQLDBLE] (ception
This defines he-comp ; - e he hod used by the
RDA server to return SQL excepnons (exceptxon condmons or comple‘uon condmons)

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 descnbmg the error or warning corresponding to the sQLSTATE value or the
sQLCODE value.

13
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Error Parameters

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

hostIdentifierError:
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.

sQLDBLTransactionStatementNot Allowed:
The cpntent of sQLDBLStatement performs transaction management (e.g. SQL <commit statem¢nt > or SQL
<rollback statement > ) which is not permitted by the RDA SQL Specialization.

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

3.1.5.2.2 | R-InvokeDBL Service
Table 6 list§ the R-InvokeDBL SQL Specific Service Parameters.

Table 6. R-InvokeDBL SQL Specific Service Parameters

Req Ind Rsp Cnf

Request Rarameters

dBLArghiments
single Argument
sQLIPBLArgumentValues U C(=)
multiple Argument
listOfSQLDBLArgumentValues U C(=)

Result Payrameters
sQLDBLResultSpecification
listOfRepult Values

sQLDBLException
sQLSTATE
sQLJODE
sQLHBrrorText

sQLDBLResultValues

Error Parnameters
sQLInvokeDBLError

rDATmnsactionNotOpen
sQLDBLArgumentCountMismatch
sQLDBLArgumentTypeMismatch
sQLUsageModeViolation

numunun QAcCcong 0

NOTE — The specificTerminationCode 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
sQLDBLResultValues” on page 18.

14
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listOfSQLDBLArgumentValues:
This parameter consists of multiple lists of the values of the argument parameters defmed in the
sQLDBLArgumentSpecification and is fully defined in 3.1.6.3, “sQLDBLArgumentValues and
sQLDBLResultValues” on page 18. ,

Result Parameters

sQLDBLResultSpecification:
This parameter consists of a list of SQL datatype descriptors and is fully defined in 3.1.6.2,
“sQLDBLArgumentSpecxﬁcatxon and sQLDBLResultSpecification” on page 16.

This| defines the completion code for the execution of the RDA SQL statement. It is the method used ny the

An QLSTATE value as defined in ISO/IEC 9075:1992 or by the RDA server inlconformance with that

An QLCODE value as defined in ISQ/IEC 9075 (Database Language SQL).

SQLErrorText:
Supplemental information describing the error or warning corresponding to the sQLSTATE value or the
sQLICODE value.

sQLDBLResultValues:
Thif parameter consists of a list of the values{of the result parameters dgfined in the
sQLDBLResultSpecification and is fully definedd )in 3.1.6.3, “sQLDBLArgumentValues and
sQLIDBLResultValues” on page 18. ‘

Error Parameters

sQLInvokeDBLError:
Thig parameter is used by the RDA server to:report errors.

rDATran ctionNotOpen:
No fransaction is open and an attemptywas made to execute an operation containing an RDA[SQL statement
than a <schema definition >; <table definition >, <view definition > or < grant statement >,

sQLDBLArgumentCountMismatch:
‘The| number of entries in ‘the sQLDBLArgumentValues parameter is not the same as in its associated
sQLDBLArgumentSpeci fication parameter.

sQLDBLArgumentTypeMismatch:
The| type of entries) in the -sQLDBLArgumentValues parameter is not the same as in| its associated
sQLDBLArgumentSpecification parameter.

sQLUsag¢ModeViolation:
The|access mede of the SQL database resource associated with this request is in conflict with the RDA SQL
statgment specxﬁed

3.1.5.2.3R-DropDBL-Service

NOTE — None of the specific request, result or error parameters for this service are used in this Specialization.

15
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3.1.6 SQL statements, arguments and results

3.1.6.1 sQLDBLStatement
Table 7 lists the sQLDBLStatement parameter.

Table 7. sQLDBLStatement

Req Ind Rsp Cnf
statemen{Text vt M=) ‘
charSet U C(=)

statementText:

This phrameter is an encoded string containing the RDA SQL statement. The eneoding of the RDA SQL
statement shall be the encoding specified in the coded character set specification identified By the corre-
sponding charSet parameter.

charSet:
This parameter uniquely identifies the specification of a coded character set. The character repdrtoire for the
RDA $QL statement associated with (described by) this parameter is-the character repertoire specified in the
identified coded character set specification. If the parameter is omifted, then the character set |s the default
established by declaration during the execution of the R-Open service that opened the associatgd SQL data-
base resource. If no default was established, then this charSet parameter must be specified.

3.1.6.2 sQLDBLArgumentSpecification and sQLDBLResultSpecification
Table 8 lists|the sQLDBLArgumentSpecification and sQLDBLResultSpecification parameters.

Table 8. SQLDBLArgumentSpecification and sQLDBLResultSpecification
Req Ind Rsp Cnf

listOfSQLPataTypeDescriptor U C(=)| U C(=)
nullable ‘ M M(=)
colName| M M(=)
typeDesdriptor M M=) M M(=)
characterType S S(=) S S(=)
charS¢t U C(=) U C(=)
length M M(=)| M M(=)
fixedIlengthEncoding M M(=)| M| | M(=)
numeri¢Type S S(=) S S(=)
precision M M(=)| M M(=)
scale M M(=)| M M(=)
decimal Type S 5(=) S S(=)
precision M M(=)| M M(=)
scale M M(=)| M M(=)
integerType S S(=) S S(=)
precision M M(=)| M M(=)
precisionBase M M(=)| M M(=)

16
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Table 8. sQLDBLArgumentSpecification and sQLDBLResultSpecification ‘

Req Ind Rsp Cnf

- smallIntType S S(=) S 8(=)
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(=)
real Type S S(=) | nS S(=)
marjtissaPrecision M M(=){OM M(=)
maxExponent M M(=)» M M(=)
doublePrecisionType S $6=) S S(=)
marjtissaPrecision M M(=)| M M(=)
maxExponent M M(=)| M M(=)

NOTE — [The Req and Ind columns apply when the listOfSQLDataTypeDescriptor is part of an Request pa
and Cnf cojumns apply when the list is part of a Resuit parameter.

listOfSQLIDataTypeDescriptor: ,
Each item in the listOfSQLDataTypeDescriptor parameter-defines a separate occurrence of an §
<vagiable specification > within the sQLDBLStatement; The nth member of the list define
type|of the nth occurrence of a <variable specification> ‘within the sQLDBLStatement.

nuilable:
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 with

QLDataTypeDescriptor that are returned by an RDA server as part of sQLDBLResultS

This| parameter unigquely identifies the specification of a coded character set. The character reps

rameter; the Rsp

put or output
the SQL data

in items in the
pecification.

mentValues or

irtoire for char-

acter] data associated with (described by) this parameter is the character repertoire specified in the identified

by the declaration during the execution of the R-Open service that opened the associated
resonrce.( If'no default was established, then this parameter must be specified.

ault established
SQL database

length:

This parameter specifies the maximum number of characters allowed for the corresponding
item.

fixedLengthEncoding

character data

This parameter specifies whether an sQLValue of the characterType has SPACEs removed from the end of
the string for transmission. When this parameter has a value of “true” it specifies a fixed length encoding and

no SPACE:s are removed from the corresponding sQLValue. When it has a value of “false” 1t
able length encoding and SPACEs may be removed from the corresponding sQLValue. If a
encoding is specified, then the corresponding sQLValue transmitted is equivalent to the same

specifies a vari-
variable length
sQLValue as if

the sQLValue had been transmitted as a fixed length encoding and had been padded with SPACEs at the end

of the string,

17
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numericType:
~ 'This parameter describes an item of numeric data.

precision:

scale:

For numericType, spec:ﬁes the number of digits to a decimal base needed to represent the value transmitted.

For numericType, specifies a non-negative integer. If the scale is S then the value transmitted is multiplied by
10-5 to obtain the actual value.

decimalType:
This parameter describes an item of decimal data.

precision:

For d¢

scale:
For df
108 to

integerType|
This ¢

precision:
For if
to rep;

cimalType, specifies the number of digits to a decimal base needed to represent the valie Tlransmitted.
ecimal Type, specifies a non-negative integer. If the scale is S then the value transmxtted is [multiplied by
obtain the actual value.

arameter describes an item of integer data.

tegerType, specifies the number of digits to the base as specified in the precisionBase pargmeter needed

resent the value transmitted.

precisionB
For 1
is rep

smallInt Ty
This

precision:
For s
neede

precisionB
For s
is rep

floatType:
This g

mantissaPrecision:

For {l

maxExpone]
For f{
maxE]

realType:
This ¢

e:
tegerType, specifies the base used to count the number/of digits when determining the pr
sented.

ecision which

arameter describes an item of small integer data.

alllntType, specifies the number of digits to the base as specified in the precisionB:
to represent the value transmitted.

ise parameter

e
alllntType, specifies the base usedyto count the number of digits when determining the pnecxsmn which
sented.

arameter describes an item.-of floating point data.

batType, a positive integer that specifies the number of significant binary digits in the mamnssa

nt:
oatType, a ‘non-negative integer that specifies the maximum absolute value of the
kponent is-E then the value of the exponent can range from -E to +E.

exponent. If

arameter describes an item of real data.

mantissaPre

N

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

maxExponent:
For realType, 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.

doublePrecisionType:
This parameter describes an item of double precision data.

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

18
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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.

3.1.6.3 sQLDBLArgumentValues and sQLDBLResultValues
Table 9 lists the sQLDBLArgumentValues and sQLDBLResultValues parameters.

Table 9. sQLDBLArgumentValues and sQLDBLResultValues
Regq Ind Rsp Cnf

listOfSQLValue U C(=) U C(=)
dataltém U C(=) U C(=)
characterltem S S(=) $ S(=)
numericltem S SG=) $ S(=)
decimalltem S S(=) $ S(=)
integerltem S S(=) $ S(=)
smallIntltem S S(=) $ S(=)
floatftem S S(=) $ S(=)
reallfem S S(=) ¥ S(=)
doublePrecisionltem S S(=) $ S(=)
indicafor U C(=) L C(=)

NOTE ~ | 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.

listOfSQLValue:
Each item in the listOfSQLValue parameter contains)the value of a separate <variable specification > within
the RDA SQL statement.

dataltem:
Thi$ parameter contains the value of the Data Variable (as defined in 3.1.6.4, “Referencing to parameters”).

character{tem:
Thi§ parameter contains the value of a character Data Variable. The encoding of the characfer data shall be
the pncoding specified in the coded character set specification identified by the corresponding|charSet param-
eter :

numericltem:
Thiy parameter contains the value of a numeric Data Variable.

decimalltem:
Thiy parameter contains the value of a decimal Data Variable.

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

smallIntI}em:

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

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

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

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

indicator:
This parameter contains the value of the <indicator variable> .

19
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3.1.6.4 Referencing to parameters .
An RDA SQL statement may contain references to parameters in the request and/or in the result response. Each

parameter reference in the RDA SQL statement is replaced in the sQLDB
name > “:H.

b2}

Figure 1 shows how actual data is referenced:

sQLDBLStatement:

RDA SQL St

11st0fSQLDa

1ist0fSQLVa

A <variabl
included, o1
< embedded
corresponds

If the Data

:H[INDICATOR :H]

atement ,,,  :H[INDICATOR :H]

© ISO/IEC

LStatement by the <embedded variable

:H[INDICATOR :

SQL
<variable specification>
1

SQL
<variable specification>
2

SQL
<variable specific
3

LaTypeDescriptor:

ation>

sQlDataTypeDescriptor 1 sQLDataTypelescriptor(2 sQLDataTypeDescrip

tor 3

| |

|

lue:

Indi
Val

Data
Value 3

Indicator
Value 2

Data
Value 2

Indicator
Value 1

Data
Value 1

l
I

I
|

rator
ue 3

Figure 1 — Usage of Embedded SQL Variables

e specification > contains either one <embedded variable name>, if no <indicator
two <embedded variable name>s, if an <indicator variable > is included. The
| variable name > corresponds to”the value of the Data Variable (Data Value in figure |

to the value of the <indicatp variable > (Indicator Value in figure 1).

Value is null, then it is‘omitted and the Indicator Value is included. If the Indicator

then it is ompitted and the Data Value is included.

There is a
listOfSQLYV
item in the

one-to-one correspondence between items in the listOfSQLDataTypeDescriptor and
hlue. The nth jtem in the listOfSQLDataTypeDescriptor (the list of descriptors) correspor

7. Type” s

listOfSQLValue (the list of values). For each corresponding pair of items, the data type sp
parameter of the typeDescriptor parameter corresponds with the data type specified by

subparamet¢r of the*dataltem parameter; for example, characterType corresponds to characterltem,
corresponds| to/numericltem, etc.

variable > is
first or only
), the second

Value is zero,

items in the
ds to the nth
ecified by the
the “...Item”
numeric Type
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3.2 Sequencing rules

3.2.1 RDA client sequencing rules

In addition to the sequencing rules defined in ISO/IEC 9579-1, the following sequencing rules apply:

a) If the 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)Ifthe chent—reguests—the—exe o
<table definition>, <view definition >
d RDA dialogue.

a RDA 0 atement _othe han hem

or <grant statement , then there shall be an RDAt1

a definition >,
ansaction open

DA server sequencing rules

. There are po additional SQL specific sequencing rules for the RDA server.
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Section 4: Protocol

4.1 The RDA SQL Specialization server execution rules

This clause specifies entity attributes and server execution rules required by the Specialization which are m addition
to those defined in ISO/IEC 9579-1.

4.1.1 RDA SQL Specialization dialogue-state model

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

4.1.1.1 RDA dialogue entity

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

sQLConformanceLevelDefault:
An identifier, defined in ISO/IEC 9075:1992, used to identify the Database Language SQI International
Standard for the DBL statements allowed to be used in the-Cantext of the RDA dialogue. This is the default
SQL [Conformance Level requested by the RDA client.

userData:
This pttribute and any references to it from the server’execution rules are defined by the impl¢mentor of the
RDA server.

4.1.1.2 Opened data resource entity

In addition| to the attributes defined in ISO/IEC 9579-1, this clause defines the following attributes for the opened
data resourge entity:

sQLConformanceLevel:
An identifier, defined in ISO/IEC 9075:1992, used to identify the Database Language SQI} International
Standard for the DBL statements allowed to be used in the context of the RDA dialogue. This is the SQL
Conformance Level which.will be valid for all RDA DBL operations for this open SQL databage resource. '

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

This & : : 2 tatements and
for character data arguments that are assomated w1th RDA SQL statements accessmg the SQL database
resource.

serverDefCharSet:
This attribute specifies the default character set to be used by the RDA server for character data results that
are associated with RDA SQL statements accessing the SQL database resource.
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4.1.1.3 Defined DBL entity

ISO/IEC 9579-2:1993(E)

In addition to the attributes defined in ISQ/IEC 9579-1, this clause defines the following attributes for the defined

DBL entity:
sQLDBLArgumentSpecification:

The SQL data types of the arguments of the RDA SQL statement.

sQLDBLResultSpecification:

The SQL data types of the results of the RDA SQL statement.

sQLDBLStatement:

The RDA SQI statement defined

4.1.1.4 |RDA operation entity
There are no additional operation entity attributes required for the RDA SQL Specialization.

. 4.1.2 (eneral server execution rules

There are no additional general server execution rules required for the RDA SQL Specialization.

4.1.3 RDA Dialogue Management services

4.1.3.1 |RDA Dialogue Initialization functional unit

4.1.3.1.1 R-Initialize Service

Entity Manipulation Rules

The following defines the constraints on the initial values of the additional SQL Specialization at tnbutes for the

RDA dialpgue entity:

Attribufe

Initial Value

‘ sQLCorLformanceLevelDefault

The sQLConformancelevelDefault parameter Value on the R-I t1a11ze indi-
cation primitive if this parameter is provided. Otherwise, the inftial value of
the sQLConformancelevelDefault attribute shall be set to “nullf”

userDath The userData parameter value on the R-Initialize indication primitive if this
parameter is provided and it is supported by the RDA server. (Ptherwise, the
initial value of the userData attribute shall be set to a value supported by the
RDA server.
Result Rules

If a result is returned then the result

parameters shall satisfy the following constraints:

Result Parameter

Constraints

userData

The value of the userData attribute in the RDA dialogue entity if it does not
equal the value of the userData parameter in the R-Initialize indication. Oth-
erwise, the userData parameter shall be omitted.
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Error Rules
No additional error rules are required for the RDA SQL Specialization.

4.1.3.2 RDA Dialogue Termination functional unit

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

4.1.4 RDA Transaction Management services

4.1.4.1 RDA Transaction Management functional unit

4.1.4.1.1 |R-BeginTransaction Service
No additional server execution rules are required for the RDA SQL Specialization.

4.1.4.1.2 |R-Commit Service
No additionfl server execution rules are required for the RDA SQL Specialization.

4.1.4.1.3 |R-Rollback Service
No additionhl server execution rules are required for the RDASQL Specialization.

4.1.5 RDA Control services

4.1.5.1 (Cancel functional unit

4.1.5.1.1 | R-Cancel Service
No additionpl server execution ritles are required for the RDA SQL Specialization.

4.1.5.2 Status functional unit

4.1.5.2.1 | R-Status Service
No additior1al server execution rules are required for the RDA SQL Specialization.

4.1.6 Resource Handling services

4.1.6.1 Resource Handling functional unit |
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4.1.6.1.1 R-Open Service

Entity Manipulation Rules

ISO/IEC 9579-2:1993(E)

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

opened data resource entity:

Attribute

Initial Value

sQLConformancelevel

The sQLConformanceLevel parameter value on the R-Open indication

nnrmhvp if this parameter is provided and it identifies an SQI_ level that is

supported by the RDA server else the sQLConfonnanceLevelDefault attri-
bute value in the RDA Dialogue entity if it identifies an SQE)level that 1s

supported by the RDA server; otherwise, the initial value.of'the
sQLConformancel.evel attribute shall be set to a valué supporte
RDA server.

d by the

sQLUsageMode

The sQLUsageMode parameter value on the R-Open indication
provided. Otherwise, this attribute contains the-default value “re

primitive if
[rieval.”

clientDefCharSet

The charSet parameter value on the R-Opén-indication primitiv

e, If the

charSet parameter on the R-Open indication primitive is not prgvided, the

initial value of the clientDefCharSet attnibute shall be “null” (to

indicate

each descriptor for a character stringand each RDA SQL statergent sent by

the RDA client shall include a character set identifier).

serverDafCharSet

If the RDA server can suppoit for result parameters the charactgr set identi-
fied by the value of the charSet parameter of the R-Open indication primi-

tive, 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 identi-

fying that character set;] else “null” (to indicate that each descrip
character string retifned by the RDA server shall include a char:
identifier).

or for a
hcter set

Result Rules
If a result

s returned then the result pafameters shall satisfy the following constraints:

Result Barameter

Constraints

sQLConformancelLevel

If the sQLConformanceLevel parameter was provided in the R-
cation, the value of the sQLConformanceLevel attribute in the ¢
resource entity if this value does not equal the value of the

sQLConformancelevel parameter in the R-Open indication; cls;,

sQLConformancelevel parameter was not provided in the R-O
cation, the value of the sQLConformancelevel attribute in the d
resource entity if this value does not equal the value of the

sQLConformancechelDefault attribute in the RDA d1alogue e

Wi s

Dpen indi-
pened data
if the

en indi-
pened data

tity; other-

charSetNotSupported

“true” if the RDA server cannot support the character set 1dent1ﬁed 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 dataResourceHandle attribute equals the dataResourceHandle param-
eter of the R-Open indication primitive is not “null,” then the value of the

attribute. Otherwise, this parameter shall be omitted.
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Error Rules
Error Type Predicate
invalidSQLConformanceLevel M+P The sQLConformanceLevel parameter value on the

R-Open indication primitive, or if none was provided
the sQLConformancelevelDefault attribute value in
the RDA dialogue entity, does not conform to one of \
the object identifier values specified in ISO/IEC
9075:1992 or if it does, it does not specify one of the

s an <SQL edition> value of < 19873
s an <SQL edition > value of <1989>
+ an <SQL edition > value of < 1992> and an

<SQL conformance > value 'of <low>

rDATransactionOpen , p The rDATransactionStatus attribute of thg RDA
dialogue entity for the cutrent RDA dialogue has the
value of rDATransactionOpen.

sQLAccegsControlViolation M+P The sQLAccessConttelData parameter of the
R-Open indication) primitive, when used i} conjunc-
tion 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
resoureespecified by the dataResourceNarhe param-
eterfor'the usage mode specified by the
sQLUsageMode parameter.

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

4.1.6.1.2 | R-Close Service

Error Rules
Error Type Predicate
rDATranpactionOpen P The rDATransactionStatus attribute of thg RDA

dialogue entity for the current RDA dialogue has the
value of rDATransactionOpen.

4.1.7 Database Language services

4.1.7.1 Immediate Execution DBL functional unit
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4.1.7.1.1 R-ExecuteDBL Service
The following rules shall be observed by the RDA server:

¢+ 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 sQLDBLExceptions depending on the repetitionCount or the
number of SQLDBLArgumentValues in the listOfSQLDBLArgumentValues.

o 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

uses thg same < cursor name > .

.Entity Manipulation Rules

operation) at the RDA server prior to e

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

Result Rules
If a result is

returned then the result parameters shall satisfy the following.constraints:

tement > that

abase resource
rce, shall also

Result Parameter

Constraints

charSet

If the serverDefCharSet attribute of the opened data resource entity is “null,”

each character string in the sSQLDBLResultValues parameter of t
R-ExecuteDBL response primitives shall be accompanied by an
tifier in the charSet parameter in the corresponding item of
ListOfSQLDataTypeDescriptor.

he
bject iden-

sQLDBLException

If the RDA SQL statement contained in the sQLBLStatement p4
not permitted-by an implementation claiming conformance to IS(
(Database, Language SQL) at the level of conformance specified b
sQLConformancel evel attribute of the opened data resource enti
sQLDBLException may be returned.

If the sQLConformanceLevel attribute of the opened data resour¢

an <SQL edition > value of <1987> or <1989>, an sQLDBI

rameter is
D/IEC 9075
y the

ly, an

e entity has
LException

shall contain an sSQLCODE parameter, otherwise it shall contain|an

SQLSTATE parameter. Applicable SQLCODE values of the sQ
parameter are defined in conformance with ISO/IEC 9075:1989;
SQLSTATE values of the sSQLSTATE parameter are defined in 4
ance with ISO/IEC 9075:1992.

LCODE
ipplicable
onform-

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.

Table 10 (Page 1 of 2). R-ExecuteDBL use of SQL argument and result parameters.

RDA SQL statement to be Executed ArgSpec ArgVal ResSpec ResVal
< close statement >

<commit statement > !

< declare cursor > C->S (H)s

< delete statement: positioned >
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Table 10 (Page 2 of 2). R-ExecuteDBL use of SQL argument and result parameters.

RDA SQL statement to be Executed ArgSpec ArgVal ResSpec ResVal
< delete statement: searched > C->S (H) C->S (H)

<fetch statement > : C->82 C<-§
<insert statement > C->S (H) C->S (H)

< open statement > C->S(H)S | C->S(H) C<-83

<rollback statement >

< select statement: single row > C->S (H) C->S (H) C<->84 C<-S
< update] statement: positioned > C->S (H) C->S (H)

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

< schema definition >

<table definition >

<view dgfinition >

< grant statement >

LEGEND -

ArgSpec The sQLDBLArgumentSpeci fication parameter.

ArgVal The sQLDBLArgumentValues parameter.

ResSpec The sQLDBLResultSpecification parameter.

ResVal The sQLDBLResultValues 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 hqst variables,
except as noted below.

blank cells unspecified (i.e., not subject to conformance testing)

NOTES+

1. See fthe sQLDBLTransactionStatementNotAllowed error under the Error Rules below. The[RDA client

should use the transaction management services provided by RDA or TP depending on the
context chosen.

application-

2. The|RDA client may optionally send the ResSpec, which will supercede the ResSpec sent on[a previously
executed (via an R-ExecuteDBL operation) or invoked (via an R-InvokeDBL operation) ¥ fetch state-
ment > using the same cursor er received from the RDA server on the corresponding <open gtatement > .
3. The|ResSpec describes the ResVal that the subsequently executed (via an R-ExecuteDBL dperation) or
invoked (via an R-InvoekeDBL operation) <fetch statement> using this cursor will retym, but any
ResSpec specified with;sach a <fetch statement > overrides this ResSpec.
4. The|RDA client may optionally send the ResSpec, otherwise the RDA server shall return the ResSpec
whic¢h describes-the ResVal, if any.
5. The| RDA client may optionally send the ArgSpec. If it is not specified, the RDA server shall use the
Argpec sent”on the previously executed (via an R-ExecuteDBL operation) or invoked (via an
6.
g e : ; ; a Exe a
R- InvokeDBL operauon) <open statement > that uses the same Cursor name.
Error Rules
Error Type Predicate
hostldentifierError M+P The <host identifier > of an <embedded variable
name > of the RDA SQL statement is not “"H”.
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Error

Type

Predicate

rDATransactionNotOpen

M+P

The RDA client requested the execution of an RDA
SQL statement other than a <schema definition >,
<table definition >, <view definition > or <grant
statement > and the rDATransactionStatus attribute
of the RDA dialogue entity for the current RDA
dialogue has the value of rDATransactionNotOpen.

sQLDBLArgumentCountMismatch

M+P

The number of items in listOfSQLValue within the
sQLDBLArgumentValues parameter is not the same

as the number of items in

listOfSQLDataTypeDescriptor within the

sQLDBLArgumentSpecification parameter.

sQLDBLArgument TypeMismatch

M+P

The type of one or more items in listOfSQLValue
within the sSQLDBLArgumentValues parameter is not

the same as the corresponding-item (or ite
listOfSQLDataTypeDescriptor within the

sQLDBLArgumentSpecification parametet.

ms) in

sQLDBLINoCharSet

M+P

The sQLDBLArgumentSpecification or the
sQLDBLResultSpecification contains a d(}s]criptor for

character data without the explicit specific
character set-of the sQLDBLStatement c

explicit specification of its character set, and the
charSetattribute of the opened data resoufce entity

identified by the dataResourceHandle parz
(‘null'”

tion of its
tains no

imeter is

sQLDBIJTransactionStatementNotAllowed

M+P

The RDA client requested the execution
SQL statement which performs transactios
ment (e.g. SQL < commit statement > or
<rollback statement >).

f an RDA
N manage-
SQL

sQLUsageModeViolation

M+ P

The sQLUsageMode attribute of the open
resource entity identified by the dataReso
parameter has a value of “retrieval” and t
SQL statement will modify one or more g
within the SQL database resource.

ed data
ceHandle

e RDA

bjects

4.1.7.2 |

4.1.7.2.1

Entity Mpanipulation Rules
The followt i initi dditional SQL Specialization att

R-DefineDBL Service

defined DBL entity.

Stored Execution DBL functional unit

ributes for the

Attribute

Initial Value

sQLDBLStatement

primitive.

The sQLDBLStatement parameter value in the R-DefineDBL indication

sQLDBLArgumentSpecification

The sQLDBLArgumentSpecﬁ'xcatmn parameter value on the R-DefineDBL
indication primitive.

sQLDBLResultSpecification

The sQLDBLResultSpecification parameter value on the R-DefineDBL
indication primitive.
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Result Parameter

Constraints

sQLDBLException

sQLDBLExceptlon may be returned.

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

ance with ISO/IEC 9075:1992.

If the sQLConformancel evel attribute of the opened data resour
an <SQL edition > value of <1987> or <1989>, an sQLDB]
shall contain an sQLCODE parameter, otherwise it shall contain
SQLSTATE parameter. Applicable SQLCODE values-of the sQLCODE
parameter are defined in conformance with ISO/IEC-9075:1989;
SQLSTATE values of the sQLSTATE parameter, are-defined in Lo

te entity has
| Exception
an

hpplicable

nform- b

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

Table 11 (Page 1 of 2). R-DefineDBL use of SQL argument and result_parameters.

RDA SQL statement to be Defined ArgSpec ResSpec
<close statement >

< commit statement >1

< declarg cursor > C->S (H)*

< delete $tatement: positioned >

< delete $tatement: searched > C->S (H)

<fetch statement > , C->82
< insert §tatement > C->S (H)

<open sfatement > C->8§ (H)3

<rollbadk statement > 1

< select jtatement: single row > C->S (H) C->82
< update| statement: positioned> C->S (H)

< update statement: searched.> C->S (H)

< schema definition >

< table definition >

< view definition>

< grant statement >

LEGEND*=

ArgSpec The sQLOBLArgumentSpecification parameter.

ResSpec The sQLDBLResultSpecification 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,
except as noted below.

blank cells  unspecified (i.e., not subject to conformance testing)
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Table 11 (Page 2 of 2). R-DefineDBL use of SQL argument and result parameters.

RDA SQL statement to be Defined

ArgSpec T

ResSpec

NOTES -

1. See the sQLDBLTransactionStatementNotAllowed error under the error rules below. The RDA client
should use the transaction management services provided by RDA or TP depending on the application-
context chosen.

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

3. The RDA client may opt1ona11y send the ArgSpec If 1t is not spec1ﬁed the RDA server shall use the

ArgS

4. The
ArgS

R-Iny

R-Iny

EC eIt O tiepreviousty cxecuted —(vid—ar R-Execute DBE—operatiorr)—or—mvoked .(via an
rokeDBL operation) < declare cursor > statement that used the same cursor name.
RDA client may optionally send the ArgSpec. If it is not specified, the RDA client-shall send the
bec on the subsequently executed (via an R-ExecuteDBL operation) or. invokdd (via an
fokeDBL operation) <open statement > that uses the same cursor name.

‘Error Rul

ES

Error

Type

Predicate

hostldentifierError

M+P

The <hostddentifier> of an < embedded|variable

name > of{the RDA SQL statement is no

1 /IHII‘

sQLDBL

NoCharSet

M+P

The sQI'DBLArgumentSpecification or the
sQLDBLResultSpecification contains a decriptor for
character data without the explicit specifics
character set or the sQLDBLStatement coptains no
explicit specification of its character set, anjd the

charSet attribute of the opened data resoufce entity

identified by the dataResourceHandle par
“null.”

ition of its

eter 1s

sQLDBL

[ransactionStatement NotAllowed

M+P

The RDA client requested the execution
SQL statement which performs transactio
ment (e.g. SQL < commit statement > or
< rollback statement >).

an RDA
manage-
SQL

sQLUsaggModeViolation

M+P

The sQLUsageMode attribute of the opengd data
resource entity identified by the dataResoyrceHandle
parameter has a value of “retrieval” and tHe RDA
SQL statement will modify one or more opjects

within the SQL database resource.

4.1.7.2.2

R-TiivokeDBL Service
The followihg-rilesshall be-observed by the RDA-server:

e Execution of the operation uses the

sQLDBLStatement,

sQLDBLArgumentSpecification and

sQLDBLResultSpecification attributes of the defined DBL entity identified by the commandHandle parameter.

¢ An error shall be returned if no execution of the RDA SQL statement completes. Otherwise, the
returned. The result includes one or more sQLDBLExceptions depending on the repetitionCount or the
number of SQLDBLArgumentValues 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

result shall be
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invoked (via an R-InvokeDBL operation) at the RDA server prior to invoking 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 sQLDBLResultValues, if returned by the SQL database resource, shall also

be included.

Entity Manipulation Rules

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

Result Rules

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

Result Parameter

Constraints

charSet

If the serverDefCharSet attribute is “null,” each character strinf the

sQLDBLResultValues parameter of the R-InvokeDBL respon
shall be accompanied by an object identifier in-the charSet par:
corresponding item of listOfSQLDataTypeDescriptor.

primitives
eter in the

sQLDBLException

the defined DBL entity is not permitted by an implementation glaiming con-

formance to ISO/IEC 9075 (Database Language SQL) at the level of con-

If the RDA SQL statement contained innthe sQLBLStatement iEttribute of

formance specified by the sQLConformancelevel attribute of the opened

data resource entity, an sQLDBLException may be returned.

If the sQLConformancelével attribute of the RDA opened dath resource

entity has an < SQL edition> value of <1987> or <1989>,
sQLDBLException,shall contain an sQLCODE parameter, oth
contain an sQLSTATE parameter. Applicable SQLCODE val
sQLCODE paramieter are defined in conformance with ISO/IE
applicable SQLSTATE values of the sSQLSTATE parameter ari
conformance-with ISO/IEC 9075:1992.

an
erwise it shall
nes of the

C 9075:1989;
e defined in

colName

This parameter shall be specified within each item of
listOfSQLDataTypeDescriptor that is part of an
sQLLDBLResultSpecification, otherwise it shall not be specified

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

Table |2 (Page 1 of 2).(R-InvokeDBL use of SQL argument and result parameters.

RDA SQL statement.to be Invoked ArgVal ResSpec ResVal
< closg statement> '

< cominit statement >

< decldre cursor >

< deletg ‘statement: positioned >

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

<fetch statement > 1 C<-8
<insert statement > C->S (H)

< open statement > C->S (H) C<-82

<rollback statement >

< select statement: single row > C->S (H) C<-83 C<-8
<update statement: positioned > C->S (H)
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Table 12 (Page 2 of 2). R-InvokeDBL use of SQL argument and result parameters.

RDA SQL statement to be Invoked ArgVal ResSpec ResVal
<update statement: searched > ‘ C->S (H)
< schema definition >
<table definition >
<view definition >

< grant statement >

LEGEND

ArgVal The sQLDBLArgumentValues parameter.

ResSpec The sQLDBLResultSpecification parameter.

ResVal The sQLDBLResultValues parameter.

C->8 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 vanables
‘ blank cells| unspecified (i.e., not subject to conformance testing)

NOTES —

defined DBL entity identified by the commandHandle parameter:<If that attribute is “null,| then the
ResSpec returned on the execution (via an R-ExecuteDBL operation) or invocation (via an R-InvokeDBL
operation) of the corresponding < open statement > is used.
2. The ResSpec describes the ResVal that the subsequently exccuted (via an R-ExecuteDBL op bration) or
invokgd (via an R-InvokeDBL operation) <fetch statément> using this cursor will return, but any
ResSpec specified with such a <fetch statement > overrides this ResSpec.
3. If the|sQLDBLResultSpecification attribute of the defined DBL entity identified by the commandHandle
parardeter is “null,” then the RDA server shall return the ResSpec which describes the ResVal if any.

1. The RDA server does not return any ResSpec, but uses the sQLDBLResultSpecification attxiiute of the

Error Rulgs
Error Type Predicate
rDATranshactionNotOpen M+P The RDA client requested the execution off an RDA
SQL statement other than a < schema definition >,
q < table definition >, <view definition> o1 <grant
statement > and the rDATransactionStatuy attribute

of the RDA dialogue entity for the current RDA
dialogue has the value of rDATransactionNotOpen.

sQLDBLArgumentCountMismatch M+P The number of items in listOfSQLValue within the
sQLDBLArgumentValues parameter is not| the same
as the number of items in
listOfSQLDataTypeDescriptor within the
sQEDBLAss f the
defined DBL entity identified by the commandHandle
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 attribute of the
defined DBL entity identified by the commandHandle
parameter.
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Error Type Predicate

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 or more objects
within the SQL database resource.

4.1.7.2.3 R-DropDBL Service
No additignal server execution rules are required for the RDA SQL Specialization.

4.2 Structure and encoding of RDA SQL APDUs

The RDA|SQL data types are defined in this clause using the ASN.1 notation specified in ISO/IEC [8824:1990.

set of these RDA SQL. APDUs defines the abstract syntax of the RDA SQL Presentation context. The trans
syntax for these RDA SQL APDUs is defined in the presentation context/for’the particular presentation con-
nection.

4.2.1 Abstract Syntax Name

This part of ISO/IEC 9579 assigns the ASN.1 object identifier value
{ iso sta{fdard rda (9579) part-2 (2) abstract-syntax (1) version-1 (1) }

- as an abstract syntax name for the set of presentation data values, each of which is a value of the ASN.1 type
1509579-RDASQL. RDA-APDU. The corresponding ASN.1 object descriptor value shall be :

"RDA-SQL-ABSTRACT-SYNTAX-V1"

The ASN|I object identifier and object descriptor values
{ joint-igso-ccitt asnl (1) basic-encoding (1) }

and
"Basic En¢oding of a single ASN.1 type"

(assigned 1o an information object in ISO/IEC 8825:1990) can be used as a transfer syntax name with this abstra‘
syntax name.
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4.2.2 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.

RDA SQL Specialization ASE ASN.1 Module:

ISO/IEC 9579-2:1993(E)

1S09579-RDASQL { iso standard rda (9579) part-2 (2) module (0) versien-1 (1) }

ek e ok 3k ok ok ok ok 3Kk ok R e ke e ok e ok ok e ke ok ok ok ke oK ok o R ok ok 3k 9K ok ok o ok ol ok o 9 ke ke ok o ok ok ok ok 9K ok ok K ok R ok ok K ok ke ok ok ok ke

DEFINITIONS IMPLICIT TAGS

::= BEGIN

- Ttk e e e e e ke e ok R R ok e e R o ok ok e ok o ok K 9k 2k ok ke ok ok e ok ok ok ok ke ok ok ok o o ke ok ok ok ok ok o 9 o ok 3k ok ok ok ok ok ok ok ok o

IMPORTS

AP-titlel,
AE-qualiffier,
AP-invocation-identifier,
AE-invocation-identifier

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

ek e e ok ok Skl o e o ok ok ok ok e e ok e ok ok ke ke ke ke o ok ok ke ok ok Sk ok R ok ok e ok o ok ok ok ok R ek e ke ke ok ok ok e ok ke ok ok e ok ok ok ok ke Sk ok

-~ RDA SQU APDU's

-- top leviel APDU CHOICE

RDA-APDY
{ r-Initlialize-RI
r-Initfialize-RC
r-Synchronize-RI
r-Terninate-RI
r—Terminate-RC
r-BegijnTransaction-RI

1= CHOICE

(e]
[1]
(2]
(3]
[4]
[5]

R-Initialize-RI,
R-Initialize-RC,
R-Synchronize-RI,
R-Terminate-RI,
R-Terminate-RC,
R-BeginTransaction-RI,

r-BeginTransaction-RC [6] R-BeginTransaction-RC,
r-Comnli t-R1 [7] R-Commit-RI,
r-Commlit<RC [8] R-Commit-RC,
r-Rol1back=R1 [9] R-RoTTback-RI;
r-Rol1back-RC [16] R-Rol1back-RC,

r-Cancel-RI
r-Cancel-RC
r-Status-RI
r-Status-RC
r-Open-RI
r-Open-RC
r-Close-RI
r-Close-RC

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]

R-Cancel-RI,
R-Cancel-RC,
R-Status-RI,
R-Status-RC,
R-Open-RI,
R-0Open-RC,
R-Close-RI,
R-Close-RC,
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r-ExecuteDBL-RI
r-ExecuteDBL-RC
r-DefineDBL-RI
r-DefineDBL-RC
r-InvokeDBL-RI
r-InvokeDBL-RC
r-DropDBL-RI
r-DropDBL-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

-- indivjdual APDU definitions.

R-Initia)ize-RI
{ opergtionID
r-Injtialize-req
}

R-Initia]ize-RC
{ operationID
res-pr-err
{ r-Initialize-res
r-Initialize-err

R-Synchronize-RI

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

R-Terminate-RC
{ operationID
res-pr-err
{ r-ferminate-res
r-Terminate-err

}
}

SEQUENCE
OperationlD,
[6] R-Initialize-Request

SEQUENCE

OperationlD,

CHOICE

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

SEQUENCE

SEQUENCE
OperationlD,
[6] R-Terminate-Request

SEQUENCE

OperationlD,

CHOICE

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

R-BeginTransaction-RI
{ operationID
r-BeginTransaction-req

}

R-BeginTransaction-RC
{ operationID
r-BeginTransaction-err

}

< 36

SEQUENCE
OperationlD,
[6] NULL ‘

SEQUENCE
OperationlD,
[@] R-BeginTransaction-Error

© ISO/IEC
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R-Commit-RI
{ operationID
r-Commit-req

}

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

SEQUENCE
OperationlD,
[6] NULL

SEQUENCE
OperationlD,

CHOICE

[6] R-Commit-Result,

[1] R-Commit=Error

ISO/IEC 9579-2:1993(E)

r-Copmit—ere
}
}

R-RoT11back-RI

{ operatjionID
@ r-Rolipack-req
}

R-RoT1back-RC
{ operafionID
res-on-err
{ r-Rqliback-res
r-Rq11back-err
}

}

R-Cancel-RI
{ operationID
r-Cangel-req

}

R-Cancel-RC
{ operationID

. res-oyr-err
{ r-Cancel-res

r-Cancel-err

}

R-Status-RI
{ operationid
r-Status=req

SEQUENCE
OperationlD,
[6] NULL

SEQUENCE
OperationlD,

CHOICE

[0] NULL,

[1] R-Rol1back-Error

SEQUENCE
OperatienlD,
[8] :R=Cancel-Request

SEQUENCE
OperationlID,

CHOICE

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

SEQUENCE
OperationibD,
[0] R-Status-Request

}
R-Status-RC SEQUENCE
{ operationID OperationlD,
res-or-err CHOICE

{ r-Status-res
r-Status-err

[06] R-Status-Result,
[1] R-Status-Error
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R-Open-RI - ::= SEQUENCE
{ operationID OperationlD,
r-Open-req [06] R-Open-Request
}
R-Open-RC 1:= SEQUENCE
{ operationID OperationlD,
res-or-err CHOICE
{ r-Open-res [6] R-Open-Result,
r-0pen=erre [1] R-Open-Frror
}
}
R-Close-RI +:= SEQUENCE
{ operationID OperationiD, ,
r-Clpse-req [0] R-Close-Request
}
R-Close-RC ::= SEQUENCE
{ operationID OperationlID,
res-pr-err CHOICE
{ r-Close-res [0] R-Close-Result,
r-Llose-err [1] R-Close-Erraor
}
}
R-ExecuteDBL-RI ::= SEQUENCE
{ operagtionlD OperationlID,
r-ExecuteDBL-req [6]R-ExecuteDBL-Request
}
R-ExecuteDBL-RC +3= SEQUENCE
{ operationID OperationlD,
res-pr-err CHOICE
{ r-ExecuteDBL-res [0] R-ExecuteDBL-Result,
r-ExecuteDBL-ery [1] R-ExecuteDBL-Error
) v
}
R-DefineDBL-RI ::= SEQUENCE
{ operationlD OperationlD,
r-Deff ineDBL-req [06] R-DefineDBL-Request
}
R-DefineDBL-RC ::= SEQUENCE
{ operationID OperationlD,
res-or-err CHOICE
{ r-DefineDBL-res [06] R-DefineDBL-Result,
r-DefineDBL-err [1] R-DefineDBL-Error
}
}
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R-InvokeDB
{ operat
r-Invo

}

R-InvokeDB
{ operat
res-or
{ r-In
r-In
}
}

R-DropDBL-
{ operat
r-Drop

}

R-DropDBL-
{ operat
res-or
{ r-Dr
r-Dr
}
}

*hkkdkhk

R-Initiali

{ dialog
identi
userAu
contro
functi
sQLIni
}

R-Initiali
{ contro

{ cont
cont

functi
sQLIni
}

R-Initiali
{ access
duplic
invali

operat
userAu

L-RI
jonID
keDBL-req

L-RC

jonlD

-err
vokeDBL~res

onlD
DBL-req

RC

onlD
-err
bpDBL-res
bpDBL-~err

pe-Request

ieIDSuffix

tyOfUser
thenticationData

[ ServiceDataRequested
bnalUnitsRequested
tializeArgument

ze-Result
ServiceData
rolServicesAlTowed
rolAtuthenticationData

SEQUENCE
OperationlD,
[6] R-InvokeDBL-Request

SEQUENCE

OperationlD,

CHOICE

[06] R-InvokeDBL-Result,

ISO/IEC 9579-2:1993(E)

yokebBt=err———————{i}R=InvokebBt=ErTOT

1

SEQUENCE
OperationiD,
[06] R-DropDBL-Request

I

SEQUENCE

OperationlD,

CHOICE

[6] R-DropDBL-Resulty
[1] R-DropDBL-Error

B ok 2 e o 3 o e A K % e K o ke ke Kok ke e ok ok ok ok e ok R e ok 2 ok ol ok 9K ke e Kk ke ok K o ok 9K ok ok ok R ok ok ok ok ok ok ke ok ok ke ke

::= SEQUENCE
[0} DialogueIDSuffix,
[1] visibleString,
[2] AuthenticationData OPTIONAL,
[3] BOOLEAN DEFAULT FALSE,
[4] FunctionalUnits,
[30] SQLInitializeArgument OPTIONAL

::= SEQUENCE
[6] SEQUENCE
[6] BOOLEAN DEFAULT TRUE,
[1] AuthenticationData OPTIONAL

onalUnitsAllowed
tializeResult

ze-Error
ControlViolation
ateDialoguelD
dSequence
ionAborted
thenticationFailure

OPTIGNAL,
[1] FunctionalUnits,
[30] SQLInitializeResult OPTIONAL

1¢= CHOICE
AccessControlViolation,
DuplicateDialoguelD,
InvalidSequence,
OperationAborted,
UserAuthenticationFailure
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}

- o g e e % K oK e o sk e e ok T e e e e e e TR K ke o o ok oo o e ek e ok ok K K K K e Kk kR R R ek ek ok e e ke ke ok ke ok ok ok ok

R-Terminate-Request = NULL
R-Terminate-Result = NULL
R-Terminate-Error ::= CHOICE
{ duplidateoperationid Bupticatebperationtd;
invalidSequence InvalidSequence,
operatfionAborted OperationAborted,
servigeNotNegotiated ServiceNotNegotiated

}

e Fedoode e A g o e o e e e s o o ok e e o 5k ok R R R R ke ok ok ok ok ok ke o ok ke ke e ok o 3 K 3K K ok ok o ok ok o ok ok ok ok ok ok ke e ok o ok ok ok kR

R-BeginTransaction-Error ::= CHOICE
{ dupliqgateOperationID DuplicateOperationiD,
inval{dSequence InvalidSequence,
operationAborted OperationAborted,
servig¢eNotNegotiated ServiceNotNegotiated
}

o et e e o o ok o 3k sk e ok 3k ok ok e ok 2R oK K ke ok 9k ok ok e 3 K ok e 9k o ok ok o 9k ok ok ke 9k ok e 9k ok ke Rk ok o ok ok ok o ok ok o ok ok ke ok ok ok e e ke ok

R-Commit-Result

SEQUENCE

{ transactionResult [6] ENUMERATED
{ compitted (0),
rol]edBack (@D
}
}
R-Commit-Error ::= CHOICE
{ dupligtateOperationID DuplicateOperationiD,
invaljdSequence InvalidSequence
}

o e e oo ok e e o ok ok o ok 3 K e S ok e ok ke e 9 ok ok e 3 ok ok e 9k ok ok R K e ok 9 e ok K K R R ke e ook ok o ke ke e ok ok ok ke ke ke e ke e ok ke

R-Ro11back-Error ::= CHOICE
{ duplicateOperationlD DuplicateQperationiD
invalidSequence InvalidSequence
}

e ek o e e g e e o e sk e e e e Tk e 5 e A e K e ok e de T e e o gk e e e o K Ko A e o e oK ol 5 e K e ok e e o e e o ke ke de ke de e de

R-Cancel-Request ::= SEQUENCE
{ controlledDialogue [6] SEQUENCE
{ dialogueIDClientInvocation [6] DialogueIDClientInvocation OPTIGNAL,
dialogueIDSuffix [1] DialogueIDSuffix,
controlAuthenticationData. [2] AuthenticationData
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OPTIONAL,
1istOfOperationID [1] SEQUENCE OF OperationID OPTIONAL

}

R-Cancel-Result NULL

R-Cancel-Error ::= CHOICE
{ controlAuthenticationFailure ControlAuthenticationFailure,
controlServicesNotAllowed ControlServicesNotAllowed,

dialogpeiBtnkmownm—————————Diatoguetitnknown;
duplicateOperationID DuplicateOperationID,
invalidSequence InvalidSequence,

operatjonAborted OperationAborted,
serviceNotNegotiated ServiceNotNegotiated
}

o ke e e e vk ok e sk o ok ke ok ok e ok 9 ol ok 3 ok ok 3k ok ok 3k ke ok ok ok sk ok o o ok ok ok K ok ok ke ok o ok ok ok ok ok ok ok o ok R o ok e ok ok ok ke ok ok ok Rk ok ok

R-Status-Request
{ controledDialogue

{ dialpguelIDCiientInvocation
dialpguelIDSuffix [1] DialogueIDSuffix,
contfolAuthenticationData [2] AuthenticdtionData
} OPTIONAL,

1istOfpperationlD [1] SEQUENCEOF OperationID OPTIONAL

}

R-Status-Rpsult
{ TistofptatusInformation

}

R-Status-Efrror +<='CHOICE
{ controflAuthenticationFailure ControlAuthenticationFailure,
ControlServicesNotAlTowed,

SEQUENCE
[6] SEQUENCE
[6] DialogueIDClientinvocation OPTIONAL,

SEQUENCE
[0] SEQUENCE OF StatusInformation OPTIONAL

. controllServicesNotAllowed

dialoguelDUnknown

DialoguelDUnknown,

duplicpteOperationID DuplicateOperationiD,
invalifdSequence InvalidSequence,
operatfionAborted OperationAborted,
serviceNotNegotiated ServiceNotNegotiated
}

e etk ok o b Ok Tk o ok ok sk ok 2k kK oK ke e ok ok o K ok K o ok ok ok e ok o Tk ok ok R e ke ke ok ok ok ok ok ok ok ol ok ok o ok ol ok ok ok ke ok ok ok ok ok ok ok ok

R-0Open-Request
{ dataResourceHandle

1= SEQUENCE

[06] DataResourceHandle,

dataResourceName [2] visibleString OPTIONAL,
sQLAccessControliData [3] AccessControlData OPTIONAL,
sQLUsageMode [4] SQLUsageMode DEFAULT retrieval,
sQLOpenArgument [30] SQLOpenArgument OPTIONAL

R-Open-Result

::= SEQUENCE

ISO/IEC 9579-2:1993(E)
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{ sQLOpenResuit

R-Open-Error

[36] SQLOpenResult OPTIONAL

s:= CHOICE

{ dataResourceAlreadyOpen
dataResourceNameNotSpecified
dataResourceNotAvailable

DataResourceAlreadyOpen,
DataResourceNameNotSpecified,
DataResourceNotAvailable,

dataResourceUnknown DataResourceUnknown,
duplicateDataResourceHandle DuplicateDataResourceHandle,
duplicateQperationID DuplicateOperationiD,
invglidSequence InvalidSequence,
opernationAborted OperationAborted,
opernationCancelled OperationCancelled,
seryiceNotNegotiated ServiceNotNegotiated,
sQLpenkError SQi.OpenError

}

o ek dede I e o e o ke ok ok e o e e vk e ok e ok 3k ok 3k ok ok ok ok ok e ok ke e ok o ok e 3R e ok e oK ok 2k e o ol ok ok e ok o ok e ok ke vk ok ke K o ek ok e ke

R-Close-Request
{ 1ist0fDataResourceHandle

}

R-Close4Result
{ 1ist0fCloseExceptions

}

R-Close4Error
{ duplicateOperationID
invglidSequence
operationAborted
operationCancelled
seryiceNotNegotiated
sQL¢loseError

}

SEQUENCE

[0] SEQUENCE OF DataResourceHandle OPTIONAL

SEQUENCE
[6] SEQUENCE-OF CloseException OPTIONAL

CHOICE
Dup¥icateOperationlD,
InvalidSequence,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
SQLCloseError

e ook ok e e e e o e K e ok e H ok T o ke 3k e e ke e e T ko e ok ok 3k e K e e e ok ok 3k o ok ok ok ok ok ok ok ke ok ok e ok ok ok e e e ok ke ke ke

R-ExecuteDBL-Request
{ dataResourceHandle
sQLDBLStatement
sQLDBLArgumentSpecification

+:= SEQUENCE

[0] DataResourceHandle OPTIONAL,
[1] sQLDBLStatement,
[2] SQLDBLArgumentSpecification OPTIONAL,

sQLDBLResuTtSpecification
dBLArguments
{ singleArgument
{ repetitionCount
sQLDBLArgumentValues
}s
muitipleArgument
{ 1ist0fSQLDBLArgumentValues

}

42

(3] SQLDBLResultSpecification OPTIONAL,
CHOICE
[4] SEQUENCE

[6] INTEGER DEFAULT 1,

[1] sQLDBLArgumentValues OPTIONAL

[56] SEQUENCE
[06] SEQUENCE OF SQLDBLArgumentValues

OPTIONAL

© ISO/IEC
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}

R-ExecuteDBL-Result
{ sQLDBLResultSpecification
1istOfResultValues

}

R-ExecuteDBL-Error
{ badRepetitionCount
dataResourceHandleNotSpecified

it

ISO/IEC 9579-2:1993(E)

SEQUENCE
[1] SQLDBLResultSpecification OPTIONAL,
[2] SEQUENCE OF ResultValues OPTIONAL

CHOICE
BadRepetitionCount,
DataResourceHandleNotSpecified,

dataRegourceHandleUnknown
dupTicateOperationID
invalig@Sequence
noDataResourceAvailable
operatjonAborted

‘ operatfonCancelled
serviceNotNegotiated
transagtionRolledBack
sQLExecuteDBLError

}

DataResourceHandleUnknown,
DuplicateOperationlID,
InvalidSequence,
NoDataResourceAvailable,
OperationAborted,
OperaticonCancelled,
ServiceNotNegotiated,
TransactionRolledBack,
SQLExecuteDBLError

e KR K e R K e e e e K e e Ao T I e e e e ok R e e e i e 3k ke e ke 2K ke ok 9k ke ok 9k 9k ok ke 3k e ok ok e ok e ek T ke ok e ok ok ok ok ke ke ok

R-DefineDBL-Request
{ commangiHandle
dataResourceHandle
sQLDBLbtatement
sQLDBLArgumentSpecification
sQLDBLResultSpecification

}

R-DefineDBL-Result
{ sQLDBLResultSpecification
sQLDBLException
}

R-DefineDBL-Error HH
{ dataResourceHandleNotSpecified
dataRegsourceHandleUnknown
dupticateCommandHandle
duplicateOperationID
invalifSequence

I

SEQUENCE

[6] CommandHandle,

[1] DataResourceHandle OPTIONAL,

[2] SQLDBLStatement,

[3] SQLDBLArgumentSpecification OPTIONAL,
[4] SQLDBLResultSpecification OPTIONAL

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

CHOICE
DataResourceHandleNotSpecified,
DataResourceHandleUnknown,
DuplicateCommandHandle,
DuplicateOperationID,
InvalidSequence,

noDataResourceAvailable
operationAborted
operationCancelled
serviceNotNegotiated
sQLDefineDBLError

}

NoDataResourceAvailable,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
SQLDefineDBLError

1 - ek ok 2k ke ok ok e ok ok e ok ok ok ok ok 9k e o ok ok ok 2 ok ok SR ok 3k ok ok 9k ok e ok 3K ok ok 9Kk ok ok 3k ke ok ok ok e ok ok ok o ok ok ok ke ok ok ok ek ke ok

:
| R-InvokeDBL-Request

::= SEQUENCE

43
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{ commandHandle
dBLArguments
{ singleArgument
{ repetitionCount

[06] CommandHandle,
CHOICE
[1] SEQUENCE
[0] INTEGER DEFAULT 1,

sQLDBLArgumentValues [1] SQLDBLArgumentValues OPTIONAL
}s

multipleArgument [2] SEQUENCE

{ 1ist0fSQLDBLArgumentValues [0] SEQUENCE OF SQLDBLArgumentValues
} .

} OPTIONAI

}
R-InvokeDBL-Result = SEQUENCE

{ sQLDBLResultSpecification
1istQfResultvalues ‘

}

R-InvokepBL-Error

{ badRepetitionCount
commandHandleUnknown
dupljcateOperationlD
inval idSequence
operationAborted
operationCancelled
servjiceNotNegotiated
trankactionRolledBack
sQLInvokeDBLError

}

R-DropDBL-Request
{ 1istpfCommandHandle

}

R-DropDB|-Result HH
{ 1istpfDropDBLExceptions

}

R-DropDBL.-Errox
{ dupljicateOperationID
invall idSequence

H

[0] SQLDBLResultSpecification OPTIONAL,
[2] SEQUENCE OF ResuitValues OPTIOQNAL

CHOICE
BadRepetitionCount,
CommandHandleUnknown,
DuplicateOperationlD,
InvalidSequence,
OperationAborted;
OperationCancelled,
ServiceNotNegotiated,
TransactionRolledBack,
SQLInvokeDBLError

s ok 3 o e Bl ok o ok s 3k o sk oK e ok 3k ke ok 9k ok sk 9k e ok 9k o e 2K e e ol ke 9 ek 3 ok 2k ok ok K ok ok ok ok o ke 2R ke ke ok o ok ok o ok ok ok ok ke ke ok ek ke ke

SEQUENCE
[6] SEQUENCE OF CommandHandle OPTIONAL

SEQUENCE
[0] SEQUENCE OF DropDBLException OPTIONAL

CHOICE
DuplicateOperationlD,
InvalidSequence,

operationAborted OperationAborted,
operationCancelled OperationCancelled,
serviceNotNegotiated ServiceNotNegotiated
y ‘ ;

- P e e o ok ke e e ke e e ke e e o e ke o ok oo 3k ol ke ok ok ok ok ok ok ok e ok R e ke ok R ke ok ke ke R ek R Rk ke Rk ke k ok e Rk kR ke ke ok

-- Definitions of common types, ordered alphabetically

© ISO/IEC
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AuthenticationData CHOICE
{ cstring [6] IA5String,
ostring [1] OCTET STRING,
bstring [2] BIT STRING
}
CloseException SEQUENCE
{ dataResourceHandle [0] DataResourceHandle,
closeException CHOICE
{ dataReseurcelandlebrkomnr——fHMtt——————————————————————————————
}
}
CommandHandle INTEGER
.ataResour( eHandle INTEGER
DialogueIDClientInvocation SEQUENCE
{ apTitlg [0] AP-title,
aeQualifier [1] AE-qualifier,
apInvogationID [2] AP-invocation-identifier,
aelnvogationlD [3] AE-invocation-idéntifier
}
DialogueIDSuffix CHOICE
{ ostring [6] OCTET STRING
DropDBLExcgption SEQUENCE
{ commandHandle [6} CommandHandle,
dropDBUException CHOICE
{ commandHandleUnknown [1] NULL
}
® }
Functionallnits BIT STRING
{ termingtion (0),
transadtion (1),
cancel (2),
status | (3),
resource (4),
immediate-DBL (8),
stored-DBL (6)
}
OperationID INTEGER
ResultValues SEQUENCE
{ sQLDBLException [0] SQLDBLException,
sQLDBLResultVYalues [1] SQLDBLResultValues OPTIONAL
}
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StatusInformation t1= SEQUENCE
{ operationID [6] OperationID,
operationStatus CHOICE
{ operationIDUnknown [1] NULL,
awaitingExecution [2] NULL,
executing [3] NuLL,
finished [4] NULL,
cancelled [5] NULL,
aborted [6] VisibleString
1
}

o ek s o e e ke e o sk ok o sk o ok e SRR e ok ok ke ke e e ke ok ok e ok e e R e ook ok ke e ke ok ok o ok ok ok ok ok ok ke ok ok e sk R ek ok ke e ok oke ok

-- Definitions of generic ASN.1 errors

AccessControlViolation
BadRepetitionCount
CommangiHand1eUnknown
Contro]JAuthenticationFailure
Contro]ServicesNotAllowed

DataRepourceAlreadyOpen
{ dataResourceHandle

}

]

[APPLICATION
[APPLICATION
[APPLICATION
[APPLICATION
[APPLICATION

[APPLTCATION

0] NULL
1] NULL
2] NULL
37 NULL
47 NULL

5] SEQUENCE

[0]-DataResourceHandle

DataRepourceHandleNotSpecified = [APPLICATION 6] NULL
DataResourceHandleUnknown := [APPLICATION 7] NULL
DataRepourceNameNotSpécified = [APPLICATION 8] NULL
DataRefourceNotAvailable = [APPLICATION 9] ErrorDiagnostic
DataRefourcelnknown ::= [APPLICATION 16] NULL
DialogpelDUnknown = [APPLICATION 11] NULL
DuplicateCommandHandle 1:= [APPLICATION 12] NULL
DuplicateDataResourceHandle t:= [APPLICATION 13] NULL
DuplicateDialoguelD = [APPLICATION 14] NULL
DuplicateOperationiD := [APPLICATION 15] NULL
InvalidSequence ::= [APPLICATION 16] SEQUENCE
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