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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

arhvﬂv ISO and IEC technical cnmmﬂtpe&gn]]ahmam_n_fﬂ_dg_g_f_mj_:ﬂla] inter-
est. Other international organizations, governmental and non-governmental, in
liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have-establishgd a joint
technical committee, ISO/IEC JTC 1. Draft International-Stafidards adlopted by
the joint technical committee are circulated to national‘bodies for voting. Publi-
cation as an International Standard requires approval by at least 75 % pf the na-
tional bodies casting a vote.

International Standard ISO/IEC 9579-2 was prepared by Joint Technical Com-
mittee ISO/IEC JTC 1, Information techhology, Subcommittee SC R1, Open
systems interconnection, data management.and open distributed procesging.

ISO/IEC 9579 consists of the following parts, under the general title 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

Remote Database Access (RDA) International Standards are members of a set of International Standards

ISO/IEC

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.

* frgm different manufacturers;
. der different managements;
¢+ of|different levels of complexity;
» exploiting different technologies.

An application may itself be a database system and therefore an RDA Specializatiofi)standard can b
support multi-database system interworking.

This part of ISO/IEC 9579 is to be used together with ISO/IEC 9579-1 to provide remote data access to
management system conforming to ISO/IEC 9075 (Database Language SQL).

@ intercon-

e used to

| database

viii



https://standardsiso.com/api/?name=313c7679fc81ce5a9813979f55bac646

INTERNATIONAL STANDARD © ISO/IEC

ISO/TEC 9579-2:1993(E)

Information technology — Open Systems Interconnection —

Rem

Part
SQL

Sect
@

ote Database Access —

2:

specialization

jon 1: Introduction

1.1 Scope

This p4
ronmer]
capabilf

(OSI).

rt of ISO/IEC 9579 specifies the functionality of a database sefver within a distributed open systgms envi-
t and specifies the communication service and protocol for,accessing its capabilities. The commujnications
ties are positioned in the Apphcatlon Layer of the Reference Model of Open Systems Intercqnnection

This part of ISO/IEC 9579 complements ISO/IEC 9579-1 (RDA Generic) in order that the two parts together:
a) deflne the capabilities of an RDA SQL database server supporting dialogues with clients.

b) deflne 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 support

act

on between the RDA client and RDA server.

e) define the RDA SQL ASE protocel 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)
2)

This p

RDA Basic application-context
RDA TP application-context

hrt of ISO/IEC 9579 does not specify individual implementations or products, nor does 1t cons

implementation of éntities and interfaces within a computer system.

This part of JSO/IEC 9579 does not define a programmatic interface. The RDA server includes a datab

bility a

5 defined in ISO/IEC 9075 (Database Language SQL).

ing inter-

train the

hse capa-

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

con

formance.
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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 (fSN17.

ISO/IEC 8825:1990, Information technology - Open Systems Interconnection - Specification of Basic Encodinig Rules for

Abstrgct Syntax Notation One (ASN.1).
ISO/MEEC 9075:1992, Information technology - Database Languages SQL.
ISO/TEEC 9579-1:1993, Information technology - Open Systems Interconnection - Remote Databdse Access - Part

1.3

Lo
~
A A

Definitions

he purposes of this part of ISO/IEC 9579, the definitions given in IS@/IEC 9579-1 and the follg
s apply.

tax rules in ISO/IEC 9075.(Database Language SQL) at the approriate level of conformance.
close statement >

commit statement >

cursor name >

declare cursor>

delete statement: positioned >

delete’statement: searched >

embedded variable name >

V. Generic.

wing defi-

e SQL) or

cording to

) <

m) < fetch statement >

n) <grant statement >

0) <host identifier >

p) <indicator variable >

q) <insert statement >

r) <low>
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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) <

z) < fable definition >

aa) <
ab) <
ac) <y
ad) <y
ae) <]
af) <1
ag) <1

1.3.2
1.3.2.1

Langudge SQL).

1.3.2.2

. nition 3}
< decldre cursor > as defined in ISO/IEC 9075 (Database Language SQL).

1.4

For th
apply.

®
1.5

This p3

The R]
module

pdate statement: positioned >
pdate statement: searched >
ariable specification >

iew definition >

987 >

989 >

992 >

Terms defined in this part of ISO/IEC 9579
SQL database resource: SQL-data and the schemas describing it, as defined in ISO/IEC 9075

RDA SQL statement: One of the non-terminals <schema definition >, <table definition>, <3
, <grant statement>, <SQL data statement>, <commit statement>, <rollback statemej

Abbreviations
e purposes of this part of ISQ/IEC 9579, the abbreviations given in ISO/IEC 9075 and ISO/IE

Conventions
rt of ISO/IEC.9579 adopts the conventions established in ISO/IEC 9579-1.

DA SQL Spécialization is formally defined in an ASN.1 Module that is derived from the RDA Sped
template defined in ISO/IEC 9579-1. The RDA SQL Specialization module provides definitions

ISO/IEC 9579-2:1993(E)

Database

Hew defi-
nt > and

C 9579-1

Halization
for those

types II ted iftthe template as being undefined by the Generic part of ISO/IEC 9579.
The st i i i - ing spe-

cializations of the RDA Generic Service and Protocol.

In this
Specifi

part of ISO/IEC 9579, the RDA Generic parameters and data types named specificXxxx... and

cXxxx... 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-

9075.

guage SQL is supported at various levels of conformance, determined by an object identifier defined in ISO/IEC

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,

e SQI. Conformance I evel (or T evels) claimed in the Protocol Implememati(m Conformance Stat

ment.

by t

Whe
ISO
Stan

The
confy

n the SQL Conformance Level specifies a year value of 1987 or 1989, the relevant International
[EC 9075:1989; when the SQL Conformance Level specifies a year value of 1992, the relevant I
dard is ISO/IEC 9075:1992.

term “SQL” is used throughout in a generic sense, intending to cover Database Language SQL at
brmance level as well as valid statements written within that conformance level.

Standard is
nternational

a ;Saxticular
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Section 2: Model

2.1

2.1.1

This shbclause relates the relevant concepts defined in section 2 of ISO/IEC 9579-1 to this RDA-SQL §

tion.

The tdrm data resource, defined in the ISO/IEC 9579-1, corresponds to SQL-data asCdefined in ISO/
(Datajase Language SQL). In this part of ISO/IEC 9579, this is called the SQL database resource.

The R

use in
datab

Clost

subsequent use in requests for Database Language Services.

Ani

2.1.2| Mapping to the Concepts of Database Language SQL

The RDA SQL Specialization Service model

ISO/IEC 9579-2:1993(E)

Mapping to the general model of the RDA Service

requests for Database Language Services (see 3.1.5, “Database Language services” on page 10). N
e resources are not supported.

an SQL database resource causes it to be made inaccessibleto the RDA client; that is, unav;

lementor shall provide an RDA server at which one or multiple SQL database resources are availal

pecializa-

[EC 9075

DA client gains access to an SQL database resource at the RDA server by-opéning it. It is then a‘;lailable for

sted SQL

nilable for

ble.

This spibclause relates the relevant concepts defined in“clause 4 of ISO/IEC 9075 (Database Language SQL) to the

databdse model contained in the RDA server.

RDA
to the
return

NOTH

. cuting

ed to the RDA client.

br invoking any < open statement> that uses the same cursor name.

SQL statements are executed by the database server exactly as if they were embedded in a host program local
SQL database resource. Any exception condition or completion condition raised by the databas¢ server is

,— A <declare cursor > RDARSQL statement must have been executed or invoked at the RDA server prior to exe-
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Section 3: Service

3.1 The RDA SQL Spec1a11zat10n Service
Thls Cla C draincic
specifig atxons are in addmon to those spemﬁed in ISO/IEC 9579-

NOTH — The subclauses in this clause are elaborations of the corresponding subclauses in ISO/IEC 9579-1and are num-
bered dccordingly.

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

U C(=)

U C(=)

C (=)
|9 C(=)
C C(=)

Request Parameters

sQLInjtializeArgument:
s argument is used to)negotiate the level of support desired by the RDA client.

sQLC nformanceLevelDefault
is parameter identifies the characteristics (“SQL level”) of the Database Language SQL requesied by the

DA client. The-object identifiers specifying those characteristics are defined in ISO/IEC 9075:199p. This is

e default SQL Conformance Level requested by the RDA client. If this parameter is omitted, there is no

efault established for the RDA client.

userData:
€ 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_ N £ 1l ifi 1 7 hi s { in this S iali : '

3.1.2| RDA Transaction Management services

3.1.2|{1 RDA Transaction Management functional unit

@3.1.2/1.1 R-BeginTransaction Service

NOTH ~ There are no specific request, result or error parameters.

3.1.2/1.2 R-Commit Service

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

3.1.2|/1.3 R-Rollback Service

NOTH — 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

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

3.1.312 Status functional unit

3.1.312.1 R-Status Service

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



https://standardsiso.com/api/?name=313c7679fc81ce5a9813979f55bac646

ISO/IEC 9579-2:1993(E) © ISO/IEC

3.1.4 Resource Handling services

3.1.4.1 Resource Handling functional unit

3.1.4.1. 1 R-Open Service
Table ¢ : eci

Table 2. R-Open SQL Specific Service Parameters

Req Ind Rsp Cnf

Request Parameters
sQLLAccessControlData U C(=)
sQL UsageMode U (=)
sQl.OpenArgument U C(=)
cHarSet U - C(=)
sQLConformancelevel U C(=)

Result Parameters

sQLOpenResult U C(=)
charSet 9] C(=)
charSetNotSupported U C(=)
sQLConformancelevel C | C(=)
Error Parameters
sQLOpenError S S(=)
infvalidSQLConformanceLevel S S(=)
rIPATransactionOpen S S(=)
s LAccessControlViolation N S(=)
sQ)LDatabaseResourceAlreadyOpen S S(=)

Requg¢st Parameters

sQLAdcessControlData:
ata supplied by the RDA client to authenticate the right to open the SQL database resource for the required
sage. v

sQLUsageMode: .
s argument specifies the-access mode to the SQL database resource. If “retrieval” mode is choseh then all
the objects within that.SQL database resource can be accessed for read-only purposes and any ajtempt to
odify any object within that SQL database resource causes an error usageModeViolation. If “update” mode
1§ chosen then update, insert and delete of the objects within that SQIL database resource are permitted. The
plicable privileges as defined in ISO/IEC 9075:1992 may further restrict the access to any of the objects
ithin that SQL database resource irrespective of the sQLUsageMode. The default value for sQLUsageMode

“retrieval.”)

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

char

Tlrus 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:

Result Parameters

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

char

his parameter uniquely identifies the specification of a coded character set. The character repertoird for char-
cter data associated with (described by) this parameter is the character repertoire specified in the|identified
oded character set specification. The character set identified by that specification shall be used by [the RDA
rver as the default in this RDA dialogue for all character data results that are associated with DBL state-
tnents 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 pupported
fbr result parameters by the RDA server, then the RDA server declares the same default character st for itself
by responding with the same character set identification. :

1
f

NOTE — This default can be overridden by explicit specificationy.in’ an sQLDBLResultSpecification, of a character set
pr a particular result value.

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

INOTE — This means that a charSet parameter must, be specified for every character data result sent by the RDA
TVer.

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

NOTE — If the RDA server returns thi§ parameter, the RDA client should close the SQL database regource and
gropose another default character set.

nformancelevel:
the RDA server cannot provide the SQL level requested by the RDA client then this parametey identifies
e 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
pport the sQLCopformancelLevel requested by the RDA client, the RDA server returms the
QLConformanceLeve\which the RDA server does support in this result parameter.

Erroil Parameters

sQLO enError
is parameéter is used by the RDA server to report errors.

QLConformancelevel:
ewvalue of sQLConformancelLevel is not allowed. If the sQLConformanceLevel request parameter wi

P
sQLConformancelevelDef ault request parameter value as supplied on the prevmus 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.

Table 3. R-Close SQL Specific Service Parameters

Errpr Parameters
sQLCloseError S S(=)
)

1DATransactionOpen S S(=

Error Parameters

sQLd(loseError:
This parameter is used by the RDA server to report errors.

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

3.1.§ Database Language services

There| are no constraints on intermixing invocation (through R-InvokeDBL operations) and execution (through
R-E}jcuteDBL operations) of RDA SQL statements. ‘

3.1.5.1 Immediate Execution DBL functional unit

3.1.4.1.1 R-ExecuteDBL Service
Table| 4 lists the R-ExecuteDBL SQL Specifi¢-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
QLDBLArgumentValues U C(=)
ultipleArgument
istOfSQLDBLArgumentValues U C(=)

Result Parameters

sQLDBLResultSpecification v C. C(=)
listDfResultValues
sQLDBLException M M(=)
sQLSTATE C C(=)
QLCODE C C(=)
QLErrorText U C(=)
sQLDBLResultValues C C(=)
Errar Parameters
sQLExecuteDBLError S S(=)
hpstldentifierError S S(=)
rDATransactionNotOpen S S(=)
sQLDBLArgumentCountMismatch S S(=)
sQLDBLArgumentTypeMismatch S S(=)
sQLDBLNoCharSet S S(=)
sQLDBLTransactionStatement NotAllowed S S(=)
sQL UsageModeViolation S S(=)

NOTH — The specificTerminationCode result parameter'is not used in this Specialization.

Request Parameters

sQLDBLStatement:

This parameter contains the  RDA SQL statement to be executed and is fully defined i 3.1.6.1,
sQLDBLStatement” on pagé:ls.

sQLDBLArgumentSpecification:
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.

sQLDBLResultSpecification:
This parameter./consists of a list of SQL datatype descriptors and is fully defined i 3.1.6.2,
‘sQLDBLArgumentSpecification and sQLDBLResultSpecification” on page 16.

sQLDBLArgumentValues:
This parameter consists of a list of the values of the argument parameters defined in the

§QLDBLArgumentSpecification and is fully defined in 3.1.6.3, “sQLDBLArgumentValues and
$QLDBLResultValues” on page 18.

listOfSQLDBL ArgumentV alues: v
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 18.

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 ISQO/IEC 9075 (Database Language SQL).

sQLEnrorText:
$upplemental information describing the etror or warning corresponding to the(SQLSTATE valpe or the
JQLCODE value. ’

sQLDBLResultValues:
is parameter consists of a list of the wvalues of the result' parameters defined| in the
JQLDBLResultSpecification and is fully defined in 3.1.6.3;0D “sQLDBLArgumentValpes and
JQLDBLResultValues” on page 18.

Erron Parameters

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

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

rDATyansactionNotOpen:
0 transaction is open and an attempt was made to execute an operation containing an RDA SQL [statement
gther than a < schema definition >, <table(definition>, <view definition> or <grant statement >{.

sQLDBLArgumentCountMismatch:
e number of entries in the sQLDBLArgumentValues parameter is not the same as in its pssociated
§QLDBLArgumentSpecification parameter.

sQLDBLArgumentTypeMismatch:
he type of one or more entries in the sQLDBLArgumentValues parameter is not the same as in its pssociated
4QLDBLArgumentSpecification parameter. .

sQLDBLNoCharSet
ere is no default-character set for the SQL database resource and either the sSQLDBLArgumentSpegcification
dontains a deseriptor for character data without the explicit specification of its character sgt or the
JQLDBLStatement contains character data without the explicit specification of its character set.

sQLDBLTransactionStatementNotAllowed:
he content of sQLOBLStatement performs transaction management (e.g. SQL <commit statement 3 or SQL
rollback statement >) which is not permitted by the RDA SQL Specialization.
sQLUsageModeViolation:
e accee [ode O = SO damabase Tesource associated wi s Tequest 15 I conthictwi e 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
I Req Ind Rsp—; Cnf

Regilest Parameters ' ‘
sQLDBLStatement M M(=)
sQLDBLArgumentSpecification U C(=)
sQLDBLResultSpecification U | C(=)

Result Parameters ‘
sQLDBLResultSpecification C C(=)
sQLDBLException C C(=)

sQLSTATE C C(=)
sQLCODE C C(=)
sQLErrorText U C(=)
Parameters ,
sQLDefineDBLError S S(=)
hostldentifierError S S(=)
sQLDBLNoCharSet S S(=)
sQLDBLTransactionStatementNotAllowed S S(=)
sQLUsageModeViolation S S(=)

st Parameters

is parameter contains the RDA SQL-statement to be defined and is fully defined in 3.1.6.1,
sQLDBLStatement” on page 15.
sQLDBLArgumentSpecification:

s parameter consists of a listiof SQL datatype descriptors and is fully defined i 3.1.6.2,
sQLDBLArgumentSpecification and sQLDBIL ResultSpecification” on page 16.
sQLDBLResultSpecification:

s parameter consists-'of a list of SQL datatype descriptors and is fully defined in 3.1.6.2,
sQLDBLArgumentSpecification and sQLDBLResultSpecification” on page 16.

Result Parameters

sQLDBLResultSpecification: '
his parameter~ consists of a list of SQL datatype descriptors and is fully defined m 3.1.6.2,
sQLDBLArgumentSpecification and sQLDBLResultSpecification” on page 16.
LExcéption:
s¢defines the completion code for the execution of the RDA SQL statement. It is the method used by the
DA ‘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 descnbmg the error or warning corresponding to the sQLSTATE value or the
sQLCODE value.

¢

sQLD

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 sQLDBLArgumentSpecxﬁcatlon
or the

p cXp.
sQLDBLStatement contains character data thhout the explicit specification of its character set.

sQLDBLTransactionStatementNotAllowed:
e content of sQLDBLStatement performs transaction management (e.g. SQL <commit statement > or SQL
rollback statement > ) which is not permitted by the RDA SQL Specialization.

sQLUsageModeViolation:
e access mode of the SQL database resource associated with this request is in conflict with the RPA SQL

statement specified. ‘

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

Tabl¢ 6. R-InvokeDBL SQL Specific Service Parameters

Req Ind Rsp Cnf

Requpst Parameters
dBILArguments
single Argument
SQLDBLArgumentValues U C(=)
mpiltiple Argument
listOfSQLDBLArgumentValues U C(=)
Result Parameters
sQILDBLResultSpecification
list()fResult Values
sQLDBLException

%LSTATE

LCODE

LErrorText
sQLDBLResultValues

Error Parameters

sQllInvokeDBLError

rDJATransactionNotOpen
sQLDBLArgumentCountMismatch

sQLDBLArgumentTypeMismatch

sQLUsageModeViolation

numunun QAcCcong 0

NOTE [-C_Ttie 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,
“sQEDBLEATzment Specification amd QDB EResuitSperification™ o pa

1 L
ge—10:

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

sQLSTATE:
An SQLSTATE value as defined in ISO/IEC 9075:1992 or by the RDA server 4n ‘conformanceg with that
specification.

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

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

sQLDBLResultValues:
This parameter consists of a list of the values <of the result parameters defined in the
sQLDBLResultSpecification and is fully defined>in  3.1.6.3, “sQLDBLArgumentValues and
sQLDBLResultValues” on page 18. ‘

ErroE Parameters

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

rDATransactionNotOpén:
No transaction is open and an attempt was made to execute an operation containing an RDA SQI, statement
other than a <schema definition > ;< table definition >, <view definition > or < grant statement >

sQLBLArgumentCountMismatch:
The number of entries inthe sQLDBLArgumentValues parameter is not the same as in its|associated
sQLDBLArgumentSpeci ficatien parameter.

sQLDBLArgumentTypeMismatch:
The type of entries in the -sQLDBLArgumentValues 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 specxﬁed

3.1.5.2.3 " R-DropDBL Service
NOTE B o-of the-specificrequest; resy

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
statement Text M M(=) ‘
charfet U (=)

statementText: '

is parameter is an encoded string containing the RDA SQL statement. The ericoding of the RIDA SQL
stytement shall be the encoding specified in the coded character set specification identified by the corre-
sppnding charSet parameter. v

charSet;
This parameter uniquely identifies the specification of a coded character.set. The character repertoirg for the
RDA SQL statement associated with (described by) this parameter is the character repertoire specifigd in the
identified coded character set specification. If the parameter is omitted, then the character set is the default
esfablished by declaration during the execution of the R-Open sétyice that opened the associated SQL data-
bdse 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 sQLBDBLResultSpecification parameters.

Table| 8. sQLDBLArgumentSpecification and sQLDBLResultSpecification
Req Ind Rsp Cnf

listOf$QLDataTypeDescriptor U C(=)| U C(=)
nullable ‘ M M(=)
colName M M(=)
typeDescriptor M M=) M M(=)
chqracterType S S(=) S S(=)
charSet U C(=) U C(=)
l¢ngth M M(=)| M M(=)
fixedLengthEncoding M M(=)| M ||IM(=)
numericType S S(=) S S(=)
precision M M(=)| M M(=)
s¢ale M M(=)| M M(=)
de¢imalType S S(=) S S(=)
preeision 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



https://standardsiso.com/api/?name=313c7679fc81ce5a9813979f55bac646

© ISO/IEC ISO/IEC 9579-2:1993(E)

Table 8. sQLDBLArgumentSpecification and sQLDBLResultSpecification ‘
Req Ind | Rsp Cnf
- smallIntType S S(=) S S(=)
precision M M(=)| M M(=)
precisionBase . M M=) M M(=)
floatType S S(=) S S(=)
antissaPrecision M M{=){ M M(=)
maxExponent M M=) M M(=)
ealType S S(=) S S(=)
mantissaPrecision M M(=)7 -M M(=)
maxExponent M M=) M M(=)
doublePrecisionType S S(#) S S(=)
mantissaPrecision M M(=)| M M(=)
maxExponent M M(=){ M M(=)
NOTE — The Req and Ind columns apply when the listOfSQLDataTypeDescriptor is part of an Request parameter; the Rsp
and Cpf columns apply when the list is part of a Resuit parameter.
listOfSQLDataTypeDescriptor: ,
Each item in the listOfSQLDataTypeDescriptor parameter defines a separate occurrence of an inpuf| or output
<variable specification > within the sQLDBLStatement."The nth member of the list defines the| SQL data
type of the nth occurrence of a <variable specification>> ‘within the sQLDBLStatement.
nuilahle:
This parameter is “true” if the column is possibly. nullable, “false” if it is known not nullable.
colName: ' ‘
his parameter specifies the name of the result column. The colName parameter occurs within items in the
istOfSQLDataTypeDescriptor that are.returned by an RDA server as part of sQLDBLResultSpecification.
typeDJescriptor: |
is parameter defines the data-type of the corresponding item in an sQLDBLArgumentValues or
QLDBLResultValues parameter. ‘The nth descriptor refers to the nth data item.
charagterType: '
is parameter describes an) item of character data.
charSet:
his parameter uniquely identifies the specification of a coded character set. The character repertoire for char-

oded charactér set specification. If the parameter is omitted, then the character set is the default
y the declaration during the execution of the R-Open service that opened the associated SQI
esource.’ If no default was established, then this parameter must be specified.

is\parameter specifies the maximum number of characters allowed for the corresponding cha

cter data assogiated with (described by) this parameter is the character repertoire specified in the identified

established
|, database

racter data

item.

fixedLengthEncoding
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” it specifies a vari-
able length encoding and SPACEs may be removed from the corresponding sQLValue. If a variable length
encoding is specified, then the corresponding sQLValue transmitted is equivalent to the same sQLValue as if

the sQLValue had been transmitted as a fixed length encoding and had been padded with SPACEs
of the string,

at the end

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.

is parameter describes an item of decimal data.
r decimalType, specifies the number of digits to a decimal base needed to represent the value transmitted.

r decimalType, specifies a non-negative integer. If the scale is S then the value transmxtted is muluplied by
S to obtain the actual value.

YPe
s parameter describes an item of integer data.

r mtegerType specifies the number of digits to the base as specified in'the precisionBase parametgr needed
represent the value transmitted.

Base: .
r integer Type, specifies the base used to count the number<of digits when determining the precisipn which

r smalllntType, specifies the number of digits to the base as specified in the precisionBase parameter

Base:
r smallIntType specifies the base used;to count the number of digits when determining the precxs1 bn which

is parameter describes an itemof floating point data.

mantis§aPrecision:
For floatType, a positivé integer that specifies the number of significant binary digits in the mantlssa ,
maxExponent:
Hor floatType, a-non-negative integer that specifies the maximum absolute value of the exppnent. If
maxExponent is)Ethen the value of the exponent can range from -E to +E.
realType:
This parameter describes an item of real data.
mantis§aPrecision:
ﬁor 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.

3.1.6.3 sQLDBLArgumentValues and sQLDBLResultValues

If maxExponent is E then the value of the exponent can range from -E to +E.

Table 9 lists the sQLDBLArgumentValues and sQLDBLResultValues parameters.

ISO/IEC 9579-2:1993(E)

Table 9 sQILDBLArgumentValues and sQLDBI ResultValues.
Req Ind Rsp Cnf
listDfSQLValue U C(=) |\ U C(=)
dataltermn U C(=) U C(=)
Characterltem S S(=) S S(=)
numericltem S S(=9 S S(=)
decimalltem S S(=) S S(=)
integerltem S S(=) S S(=)
smalllntItem S S(=) S S(=)
floatltem S S(=) S S(=)
realltem 3 S(=) S S(=)
doublePrecisionltem S S(=) S S(=)
irfdicator U C(=)| U 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 specificatiqn > within

the RDA SQL statement.

dataktem:

char4

cterltem:

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

This parameter contains the value of the Data Variable (as defined in 3.1.6.4, “Referencing to parampeters”).

hta shall be
Set param-

the encoding specified in the coded character set specification identified by the corresponding chat

eter.
numgricltem:

This parameter contains the-value of a numeric Data Variable.
decimalltem:

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

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

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.
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 sQLDBLStatement by the <embedded variable
name > “:H.” - ,

Figure 1 shows how actual data is referenced:

sQLDBLStatement:
RDA SQL Statement ... tH[INDICATOR :H] cee tH[INDICATOR :H] ces :H[INDICATOR :H}\~| ......
SqQL SQL SQL
<variable specification> <variable specification> <variable specification>
1 2 3

1ist0f§QLDataTypeDescriptor:

sQlDataTypeDescriptor 1 sQLDataTypelescriptore2 sQLDataTypeDescriptor B

1ist0fyQLValue: I I I

Data | Indicator Data | Indicator Data | Indicato
Value 1 | Value 1 Value\2 | Value 2 Value 3 | Value 3

s

Figure 1 — Usage of Embedded SQL Variables

A <vdriable specification> contains either .one-” <embedded variable name>, if no <indicator varigble > is
included, or two <embedded variable name>s, if an <indicator variable> is included. The first |or only
< embddded variable name > corresponds to’ the value of the Data Variable (Data Value in figure 1), the second
corresppnds to the value of the <indicator variable > (Indicator Value in figure 1).

If the Data Value is null, then it i§ omitted and the Indicator Value is included. If the Indicator Value is zero,
then it {s omitted and the Data Value is included.

There |s a one-to-one cofrespondence between items in the listOfSQLDataTypeDescriptor and items in the
listOfSQLValue. The nth'item in the listOfSQLDataTypeDescriptor (the list of descriptors) correspondsr’:l the nth
item in|the listOfSQLValue (the list of values). For each corresponding pair of items, the data type specifi¢d by the
”...Typ¢” subparameter-of the typeDescriptor parameter corresponds with the data type specified by the|”...Item”
subpardmeter of the dataltem parameter; for example, characterType corresponds to characterltem, numericType
corresppnds to_numericltem, etc.
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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 chent has successfully opened an SQL database resource, then the RDA chent shall successfully

b) Iff the RDA client requests the execution of an RDA SQL statement other than a < schenia)dgfinition>,
dtable definition>, <view definition> or < grant statement >, then there shall be an RDA transa
on the RDA dxalogue

3.2.2 RDA server sequencing rules

. Therd are no 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 thode defined in ISO/TEC 9579-1.

4.1.1| RDA SQL Specialization dialogue-state model

The R|DA SQL Specialization dialogue-state model is the RDA dialogue-state model defided’in ISO/IRC 9579-1
with aflditional SQL Specialization attributes in the dialogue-state model entities. This-clause of the RDA SQL
Specialization defines the additional entity attributes.

4.1.1]1 RDA dialogue entity

ition to the attributes defined in ISO/IEC 9579-1 this clause definesthe following attributes for the RDA
dialogye entity:

sQLCgnformanceLevelDefault:
identifier, defined in ISO/IEC 9075:1992, used to identify the Database Language SQL Intprnational
tandard for the DBL statements allowed to be used in the.context of the RDA dialogue. This is the default
QL Conformance Level requested by the RDA client.

userD3ta:
his attribute and any references to it from the server execution rules are defined by the implementor of the
DA server.

4.1.1{2 Opened data resource entity

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

sQLConformanceLevel:
identifier, defined in ISO/IEC 9075:1992, used to identify the Database Language SQL Intprnational
tandard for the DBL statements allowed to be used in the context of the RDA dialogue. This is the SQL
onformance Level which(will be valid for all RDA DBL operations for this open SQL database rejource. '

sQLUsageMode:
s attribute specifies-the access mode to the SQIL database resource.

trieval: The S@I) database resource can only be accessed for read-only purposes.
pdate: The SQL database resource can be accessed for update, insert and delete of objects withiny the SQL
database resource.

clientDefCharSet:
Thiscattribute specifies the default character set to be used by the RDA client for RDA SQL statements and
forocharacter data arguments that are associated with RDA SQL statements accessing the SQIJ database
resduree-

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

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.

sQLID)BLStatement:
The RDA SQL statement defined.

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

® 4.1.

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

General server execution rules

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 thelinitial values of the additional SQL Specialization attnbutes for the
RDA| dialogue entity:

Attribute Initial Value

sQLl.ConformancelLevelDefault_|) The sQLConformanceLevelDefault parameter Value on the R- Imtxalze indi-
‘ cation primitive if this parameter is provided. Otherwise, the initial yalue of
the sQLConformancelevelDefault attribute shall be set to “null.”

userData The userData parameter value on the R-Initialize indication primitivg if this

parameter is provided and it is supported by the RDA server. Otherwise, the
initial value of the userData attribute shall be set to a value supported by the
RDA server.

Result-Rules

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

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 SUL Speciahzation.

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 addjtional server execution rules are required for the RDA SQL Specialization.

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

4.1.5 |[RDA Control services

4.1.5.1 Cancel functional unit

4.1.5.1.1 R-Cancel Service
No addjtional server execution rules are required for the RDA SQL Specialization.

4.1.5.2 Status functional unit

4.1.5.2.1 R-Status Service
No additional sérver execution rules are required for the RDA SQL Specialization.

4.1.6 L 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

sQIConformancelevel

The sQLConformancel evel parameter value on the R-Open indicatig
primitive if this parameter is provided and it identifies an SQL levelt

b1l
hat is

supported by the RDA server; else the sQL.Conformancel.evelDefault attri-

bute value in the RDA Dialogue entity if it identifies an SQL level th
supported by the RDA server; otherwise, the initial value,of'the
sQLConformancelevel attribute shall be set to a value supported by
RDA server.

Jat is

the

sQIlUsageMode

The sQLUsageMode parameter value on the R-Open indication primitive if

provided. Otherwise, this attribute contains thé<default value “retrievi

Ll.”

cliemt DefCharSet

The charSet parameter value on the R-Opén)indication primitive. If
charSet parameter on the R-Open indication primitive is not provide
initial value of the clientDefCharSet attribute shall be “null” (to indig

he
d, the
tate

each descriptor for a character string and each RDA SQL statement fent by

the RDA client shall include a character set identifier).

serverDefCharSet

If the RDA server can supportdfor result parameters the character set
fied by the value of the charSet parameter of the R-Open indication |
tive, then that value; else if the RDA server decides to use some othe
character set that it supports as its default, then an object identifier ic

identi-
brimi-

T
lenti-

fying that character, set; else “null” (to indicate that each descriptor for a

character string returned by the RDA server shall include a character
identifier).

set

Result Rules

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

Resnlt Parameter

Constraints

sQILConformancelevel

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

indi-
td data

sQLConformancelevel parameter in the R-Open indication; else, if the

sQLConformancelevel parameter was not provided in the R-Open i
cation, the value of the sQLConformanceLevel attribute in the opens
resource entity if this value does not equal the value of the
sQLConformancelevelDefault attribute in the RDA dialogue entity;
wise, the sQLConformancelevel parameter shall be omitted.

ndi-
d data

other-

charSetNotSupported

“true” if the RDA server cannot support the character set identified §

py 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 dialogu
whose dataResourceHandle attribute equals the dataResourceHandle

e and
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 \
m JAL EREe i ’

9075:1992 or if it does, it does not specify one.of the
following:

s an <SQL edition> value of < 1987>
s an <SQL edition > value of <1989>
* an <SQL edition> value of\<1992> and an

<SQL conformance > valieyof <low>

rDATransactionOpen , p The rDATransactionStatus-attribute of the ROA
dialogue entity for the cutrent RDA dialogue hbs the
value of rDATransactionOpen.

sQLAccessControlViolation M+P The sQLAccessControlData parameter of the
R-Open indication primitive, when used in conjunc-
tion with the identifyOfUser attribute of the RDA
dialogue enfity for the current RDA dialogue, fails to
authorizeythe RDA client to open the SQL datpbase
resource specified by the dataResourceName param-
eter for the usage mode specified by the
sQLUsageMode parameter.

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

4.1.6.]1.2 R-Close Service

Error|Rules
Erroy Type Predicate
rDATTransactionOpen P The rDATransactionStatus attribute of the 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

stafement containing a <cursor name> must have been executed (via an R-ExecuteDBL operption) or
invoked (via an R-InvokeDBL operation) at the RDA server prior to executing any < open statément > that
usgs the same <cursor name>. ‘

s Fof each execution of the RDA SQL statement, an sQLDBLException returned by the SQL) databasg resource
shall be included in the result. The sQLDBLResultValues, if returned by the SQL databdse resource, shall also
be [included.

. Entity Manipulation Rules
No additional entity manipulation rules are required for the RDA SQL Specialization.
Result Rules
If a resplt is returned then the result parameters shall satisfy the following constraints:
Result Parameter Constraints
char§et If the serverDefCharSet attribute of the opened data resource entity is|“nuil,”
each character string in the sSQLDBLResultValues parameter of the
R-ExecuteDBL responise primitives shall be accompanied by an object iden-
tifier in the charSet parameter in the corresponding item of
ListOfSQLDataTypeDescriptor.
sQLDBLException If the RDA SQL statement contained in the sQLBLStatement paramgter is
: not permittéd-by an implementation claiming conformance to ISO/IEIC 9075
(Database Language SQL) at the level of conformance specified by the
sQLConformancel evel attribute of the opened data resource entity, ap
sQLDBLException may be returned.
If\the sQLConformanceLevel attribute of the opened data resource enftity has
an < SQL edition > value of <1987> or <1989 >, an sQLDBLExcgption
. shall contain an sSQLCODE parameter, otherwise it shall contain an
sQLSTATE parameter. Applicable SQLCODE values of the sQLCADE
parameter are defined in conformance with ISO/IEC 9075:1989; appligable
SQLSTATE values of the sSQLSTATE parameter are defined in confqrm-
ance with ISO/IEC 9075:1992.
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<-§S

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

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

< roffbackstaterment

< select statement: single row > C->S (H) C->S (H) C<->84 € <|-S

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

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

< schema definition >

<taple definition >

<vigw definition >

< grant statement >

LEGEND —

ArgSpec The sQLDBLArgumentSpeci fication parameter.

ArgYal The sQLDBLArgumentValues parameter.

Res$pec The sQLDBLResultSpecification parameter.

ResYal The sQLDBLResultValues parameter.

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

C<iS 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)

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, which will supercede the ResSpec sent on a prgviously
executed (via an R-ExecuteDBL-operation) or invoked (via an R-InvokeDBL operation) <fetdh state-
ment > using the same cursor-or received from the RDA server on the corresponding <open statethent > .

3. |The ResSpec describes the~ResVal that the subsequently executed (via an R-ExecuteDBL operation) or
invoked (via an R-InvokeéDBL operation) <fetch statement> using this cursor will return, put any
ResSpec specified with-such a <fetch statement > overrides this ResSpec.

4. |The RDA client may optionally send the ResSpec, otherwise the RDA server shall return the ResSpec
which describes-the’ ResVal, if any.

5. |[The RDA clignt’ may optionally send the ArgSpec. If it is not specified, the RDA server shall |use the
ArgSpec sént' on the previously executed (via an R-ExecuteDBL operation) or invoked [via an
R-InvokeDBL operation) <declare cursor > statement that used the same cursor name.

6. |The RDA client may optionally send the ArgSpec. If it is not specified, the RDA client shall fend the
ArgSpec on the subsequently executed (via an R-ExecuteDBL operation) or invoked [via an
R-InvokeDBL operation) <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

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.

RDA

sQLDBI ArgumentCountMismatch

M+P

The number of items in listOfSQI Value within the

sQLDBLArgumentValues parameter is not the| same

as the number of items in
listOfSQLDataTypeDescriptor within the
sQLDBLArgumentSpecification paramieter.

sQLDBLArgument TypeMismatch

M+P

The type of one or more items in lisfOfSQLV4lue

within the sQLDBLArgumentValues paramete
the same as the correspondingitém (or items)
listOfSQLDataTypeDescriptor within the
sQLDBLArgumentSpecification parameter.

r is not
n

sQLDBLNoCharSet

M+P

The sQLDBLArgumentSpecification or the
sQLDBLResultSpecification contains a descrip
character data without the explicit specification
character set-or-the sQLDBLStatement contair
explicit specification of its character set, and th
charSetdattribute of the opened data resource e

identified by the dataResourceHandle parametér is

“nall.”

tor for
of its
1S no

b
A

ntity

sQLDBL TransactionStatementNotAllowed

M+P

The RDA client requested the execution of an

SQL statement which performs transaction manage-

ment (e.g. SQL < commit statement > or SQI
<rollback statement >).

RDA

L

sQLsageModeViolation

M+ P

The sQLUsageMode attribute of the opened dpta

resource entity identified by the dataResourcel]
parameter has a value of “retrieval” and the R
SQL statement will modify one or more objec
within the SQL database resource.

Tandle
DA
)

4.1.7/12 Stored Execution DBL functional unit

4.1.712.1 R-DefineDBL Service

Entity Manipulation Rules

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

deﬁnecr DBL entity.

es for the

Attribute Initial Value
sQLDBLStatement The sQLDBLStatement parameter value in the R-DefineDBL indication
primitive.

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

sQLDBLResultSpecification The sQLDBLResultSpecification parameter value on the R-DefineDBL
indication primitive.
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Result Rules
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 specxﬁed by the

sQLDBLExceptlon may be returned ‘

If the sQLConformancel evel attribute of the opened data resource entity has
an <SQL edition> value of <1987> or <1989>, an sQLDBLExqeption
shall contain an sQLCODE parameter, otherwise it shall contain an
SQLSTATE parameter. Applicable SQLCODE valuesf'the sQLCQDE
parameter are defined in conformance with ISO/IEC-9075:1989; applicable
SQLSTATE values of the sQLSTATE parameter-are-defined in conform- b

ance with ISO/IEC 9075:1992.

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
< clpse statement >

< cdmmit statement > 1

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

< delete statement: positioned >

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

<fefch statement > : , C-382
< ingert statement > C->S (H)

<open statement > ( C->8§ (H)3

<rojlback statement > 1

< select statement: single row > C->S (H) C-x82
<update statement: positioned > C->S (H)

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

< schema definition >
<tabple definition >
<view definition >

< grhnt staternent >

LEGEND >

Arg$pec The sQLOBLArgumentSpecification parameter.

ResSpec The SQUDBLRESUTTSPEci T1Cation 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-

. : N

ILULL}.

3. The RDA client may optionally send the ArgSpec. If it is not specified, the RDA server shall 1llse the
gSpec sent on the previously executed (via an R-ExecuteDBL operation) or invoked (yia an
-InvokeDBL operation) < declare cursor > statement that used the same cursor name.

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

gSpec on the subsequently executed (via an R-ExecuteDBL operation) orCinvoked (yia an
-InvokeDBL operation) <open statement > that uses the same cursor name.

‘Error Rules

Erroy Type Predicate

hostIfdentifierError M+P The <hostidentifier > of an <embedded varigble
name > ofithe RDA SQL statement is not "H.

sQLIDBLNoCharSet M+P The sQLDBLArgumentSpecification or the

sQLDBLResultSpecification contains a descripfor for
character data without the explicit specification| of its
character set or the sQLDBLStatement contairls no
explicit specification of its character set, and the
charSet attribute of the opened data resource entity
identified by the dataResourceHandle parametdr is
“null'?)

sQLIDBL TransactionStatement NotAllowed{ ;"M + P The RDA client requested the execution of an RDA
SQL statement which performs transaction mapage-
ment (e.g. SQL <commit statement > or SQL
< rollback statement >).

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.

4.1.7.2.2 R:InvokeDBL Service
The following rules shall be observed by the RDA server:

o Exgcution 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 result shall be
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
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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.

Resnit Rules
If a gesult is returned then the result parameters shall satisfy the following constraints:
Result Parameter Constraints
chjrSet 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 parametdr in the ‘
corresponding item of listOfSQLDataTypeBescriptor.

sQLDBLException If the RDA SQL statement contained ifr'the sQLLBLStatement attribute of
the defined DBL entity is not permitted by an implementation claiming con-
formance to ISO/IEC 9075 (Database Language SQL) at the level df con-
formance specified by the sQLConformancel evel attribute of the opened
data resource entity, an sQLDBLException may be returned.

If the sQLConformanceLevel attribute of the RDA opened data respurce
entity has an < SQL edition> value of <1987> or <1989>, an
sQLDBLException shall contain an sQLCODE parameter, otherwise it shall
contain an sQLSTATE parameter. Applicable SQLCODE values gf the
sQLCODE parameter are defined in conformance with ISO/IEC 90[75:1989;
applicable SQLSTATE values of the sSQLSTATE parameter are defined in
conformance with ISO/IEC 9075:1992.

co|Name This parameter shall be specified within each item of
listOfSQLDataTypeDescriptor that is part of an
sQLDBLResultSpecification, otherwise it shall not be specified.

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

Tdble 12 (Page 1 of 2){ R-InvokeDBL use of SQL argument and result parameters.
RIDA SQL statement to-be Invoked ArgVal ResSpec ResVal

close statement>

<

< fommit statement >
<Hdeclare cursor >
<

<

<

delete statement: positioned >

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

fetch statement > t 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 >

< gragt statement >

LEGHND -
ArgVal The sQLDBLArgumentValues parameter.

ResSpec The sQLDBLResultSpecification parameter.

ResV The sQLDBLResultValues parameter.
C->§ 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 contdins host vanables
blank cells  unspecified (i.e., not subject to conformance testing)

NOTES —
1.

O = Ou v

he RDA server does not return any ResSpec, but uses the sQLDBLResultSpecification attribute pf the
efined DBL entity identified by the commandHandle parameter. (If that attribute is “null,” then the
esSpec returned on the execution (via an R-ExecuteDBL operatién) or invocation (via an R-InvokeDBL
eration) of the corresponding < open statement > is used.

2. he 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, byt any

esSpec specified with such a <fetch statement > overrides this ResSpec.

3. If the sQLDBLResultSpecification attribute of the defined DBL entity identified by the commandHandle

ameter is “null,” then the RDA server shall retutn the ResSpec which describes the ResVal, if anyl.

Error Rules
Error Type Predicate
rDATransactionNotOpen M+P The RDA client requested the execution of an RDA

e

SQL statement other than a < schema definition >,
< table definition >, <view definition> or <grant

statement > and the rDATransactionStatus attrfbute

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

sQLDOBLArgumentCountMismatch 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 attribute of 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 dataResource

within the SQL database resource.

parameter has a value of “retrieval” and the RDA
SQL statement will modify one or more objects

Handle

4.1.7
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syntaj

2.3 R-DropDBL Service
ditional server execution rules are required for the RDA SQL Specialization.

Structure and encoding of RDA SQL APDUs

DA SQL data types are defined in this clause using the ASN.1 notation specified in ISO/IEC 8824
these RDA SQL. APDUs defines the abstract syntax of the RDA SQL Presentation context. T]

n.

Abstract Syntax Name

part of ISO/IEC 9579 assigns the ASN.1 object identifier value

standard rda (9579) part-2 (2) abstract-syntax (1) version-1 (1) }
f9-RDASQL. RDA-APDU. The corresponding ASN.1 object descriptor value shall be
BQL-ABSTRACT-SYNTAX-V1®

ASN.1 object identifier and object descriptor values
ht-iso-ccitt asnl (1) basic-encoding (1) }

t Encoding of a single ASNC1\type"

K name.

hed to an information object in ISO/IEC 8825:1990) can be used as a transfer syntax name with this abstra‘

:1990.
he trans

¢ for these RDA SQL APDUs is defined in the presentation context (for' the particular presentation con-

abstract syntax name for the set of presentation data values, each of which is a value of the ASN.1 type
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4.2.2 ASN.1 Module for RDA SQL Specialization ASE

ISO/IEC 9579-2:1993(E)

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:

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

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

DEFINIIONS IMPLICIT TAGS

::= BEGIN

- Ttk ok e e e e ke e ok R R ok e e R o ok ok e ok o ok K ok 2k ok e 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-tfitle,

AE-qualifier,

AP-ipvocation-identifier,

AE-ipvocation-identifier

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

ek ook ke ok e o ok e ok R ok ok ok e ke e ok ok ke ke e ke ol ok ok ke ok ok Sk ok SR ok ok e ok o ok ok ok kel ke e ke ke ke ok ok ok e ok ke ok ok e ok ok ok ke ok ok ke

-~ RDA[ SQL APDU's

-~ top| Tevel APDU CHOICE

RDA-APPU ::= CHOICE
{ r-Initialize-RI [6] R-Initialize-RI,

‘ r-[nitialize-RC [1] R-Initialize-RC,
r-Bynchronize-RI [2] R-Synchronize-RI,
r-ferminate-RI [3] R-Terminate-RI,
r-ferminate-RC [4] R-Terminate-RC,
r-BeginTransaetion-RI [56] R-BeginTransaction-RI,
r-BeginTransaction-RC [6] R-BeginTransaction-RC,
r-Lommit-RI [7] R-Commit-RI,
r-LCommit=RC [8] R-Commit-RC,
r-Ro¥lback-RI [9] R-Rollback-RI,
r-Rol back-RC [10] R-Rollback-RC,
r-Cancel-RI [11] R-Cancel-RI,
r-Cancel-RC [12] R-Cancel-RC,
r-Status-RI [13] R-Status-RI,
r-Status-RC [14] R-Status-RC,
r-Open-RI [15] R-Open-RI,
r-Open-RC , [16] R-Open-RC,
r-Close-RI [17] R-Close-RI,
r-Close-RC [18] 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

© ISO/IEC

}

-- individual APDU definitions.

R-Inftialize-RI
{ aperationlD
r-Initialize-req

jtialize-RC
operationID
res-or-err
{ r-Initialize-res
r-Initialize-err

R-Synchronize-RI

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

R-Terminate-RC

{ operationID
res-or-err
r-Terminate-res

r-Terminate-err

|
|

}

SEQUENCE
OperationlD,
[6] R-Initialize-Request

SEQUENCE

OperationlD,

CHOICE

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

SEQUENCE

SEQUENCE
OperationlD,
[6] R-Terminate-Request

SEQUENCE

OperationlD,

CHOICE

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

}

R-BeginTransaction-RI SEQUENCE
{ iper=+in"TD Operationid,

r-BeginTransaction-req [6] NULL

R-BeginTransaction-RC SEQUENCE
{ operationID OperationlD,

r-BeginTransaction-err

}

< 36

[@] R-BeginTransaction-Error
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R-Commit-RI
{ operationID
r-Commit-req

}

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

SEQUENCE
OperationlD,
[6] NULL

SEQUENCE
OperationlD,
CHOICE

ISO/IEC 9579-2:1993(E)

{ r-Commit-res
r-Commit-err

R-Rol1pack=-RI
{ opgrationID
r-Rol1back-req

R-RoT11pack-RC
{ operationID
rejs-or-err
{ Ir-Ro11back-res
r-Rollback-err

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

R-Candel-RC
{ operationID

. rgs-or-err
{ |r-Cancel-res

r-Cancel-err

R-Stafus-RI
{ operationid
riStatus-req

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

SEQUENCE
OperationlD,
[6] NULL

SEQUENCE
OperationlD,

CHOICE

[0] NULL,

[1] R-Rollback-Error

SEQUENCE
OperationlD,
[8] 'R-Cancel-Request

SEQUENCE
OperationlID,

CHOICE

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

SEQUENCE
OperationibD,
[6] 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 SEQUENCE
{ operationID OperationlD,
res-or-err CHOICE
{ r-Open-res [6] R-Open-Result,
r-Open-err [1] R-Open-Error
]
}
R-Clgse-RI SEQUENCE
{ operationID OperationlD, ,
r-Close-req [0] R-Close-Request
}
R-Clgse-RC SEQUENCE
{ operationID OperationlD,
res-or-err CHOICE

r-Close-res
r-Close-err

}

R-ExecuteDBL-RI
{ operationlD
r-ExecuteDBL-req
}

R-ExecuteDBL-RC
{ operationID
res-or-err
{ r-ExecuteDBL-res
r-ExecuteDBL-err
4

R-DefineDBL-RI
{ pperationiD
r-DefiineDBL-req

[0] R-Close-Results
[1] R-Close-Error:

SEQUENCE
OperationlID,
[6] (R-ExecuteDBL-Request

SEQUENCE

OperationlD,

CHOICE

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

SEQUENCE
OperationID,
[6] R-DefineDBL-Request

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

}

38

SEQUENCE

OperationlD,

CHOICE

[06] R-DefineDBL-Result,
[1] R-DefineDBL-Error
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R-InvokeDBL-RI
{ operationID
r-InvokeDBL-req

}

SEQUENCE
OperationlD,
[6] R-InvokeDBL-Request

ISO/IEC 9579-2:1993(E)

R-InvokeDBL-RC SEQUENCE
{ operationID OperationlD,
res—-Qr-err CHOICE
{ r-InvokeDBL-res [06] R-InvokeDBL-Result,
r-InvokeDBL-err [1] R-InvokeDBL-Error
}
}
R-DropDBL-RI SEQUENCE
{ opgrationID OperationiD,
r-DropDBL-req [06] R-DropDBL-Request
}
R-DropDBL-RC SEQUENCE
{ opgrationID OperationlD,
reg-or-err CHOICE

{ t-DropDBL-res
r-DropDBL-err
}
}

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

T ook S e o e o 3k T ol e K e K Kk e o 9K ok ok ok ok 9k ok ok ok 9k ok ke 2 ok e R K KPR Tk ke ok R ok ok ok ok ok ke ok ok ok ok o ok ok ok ke ok ok ke ke

R-Initjalize-Request
{ dialogueIDSuffix
identityOfUser
userAuthenticationData
coptrolServiceDataRequested
fuﬁctiona]UnitsRequested
. sQLInitializeArgument
}

R-Initjalize-Result
{ conptrolServiceData
{ controlServicesAllowed
controlAuthenticationData

i

fuhctionalUnitsAllowed

:= SEQUENCE

[0} DialoguelDSuffix,

[1] visibleString,

[2] AuthenticationData OPTIONAL,
[3] BOOLEAN DEFAULT FALSE,

[4] FunctionalUnits,
[30] SQLInitializeArgument OPTIONAL

:= SEQUENCE

[6] SEQUENCE
[0] BOOLEAN DEFAULT TRUE,
[1] AuthenticationData OPTIONAL
OPTIGNAL,

[1] FunctionalUnits,

sQUImMitializerResult

}

R-Initialize-Error
{ accessControlViolation
duplicateDialoguelD
invalidSequence
operationAborted
userAuthenticationFailure

[30] SQrInttiatizerResuTt OPTIONAL

:= 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
{ duplicateOperationlD DuplicateOperationID,
invalidSequence InvalidSequence,
operationAborted OperationAborted,
serviceNotNegotiated ServiceNotNegotiated

}

e e e e e e o e e e o o o ok e e o 5k ok R R R K ok ok ok ok ok ok ke o ok ok ke e ok o K K oK ok ok o ok ok ok ok o ok ok e ke e e de ok ek ke ok ek

R-BegifnTransaction-Error ::= CHOICE
{ duplicateOperationID DuplicateOperationiD,
invalidSequence InvalidSequence,
operationAborted OperationAborted,
sdrviceNotNegotiated ServiceNotNegotiated
} ,

o o ke o ok o g 3k sk e ok 3k 9k ok e ke 2K oK K ke ok 9 ok ke e 3 oK ok e 3k 9 ok ke ok 9k ok ok e 9k ok e ok ok ok ol ke ok o ok ok ok o ok ok o ok ok ke o ok ok e e ke ok

R-Comnit-Result SEQUENCE

{ tnansactionResult [6] ENUMERATED
{ |committed (0),
rolledBack ()
}
}
R-Commit-Error ::= CHOICE
{ dyplicateOperationID DuplicateOperationiD,
invalidSequence InvalidSequence
}

o e ok o ok ok e o ok ok o ok 3k Kok 3 ok e ok ke e 9 ok ok e 9 ok ok e 2 9k ok ok R K e ok 9 e ok oK ke R R ok e ook ok o ke ok e ok ok ok ke ke ke e ke e ok ke

R-Rol11back-Error ::= CHOICE
{ duplicateOperationID DuplicateOperationiD,
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,

1ist0fOperationID [1] SEQUENCE OF OperationID OPTIONAL
}

R-Cancel-Result ::= NULL

R-Cancel-Error ::= CHOICE

{ controlAuthenticationFailure ControlAuthenticationFailure

coﬂtro]ServicesNotA]1owed ControlServicesNotAllowed,
dialoguelIDUnknown DiaToguelDUnknown,
duplicateOperationID DuplicateOperationID,
inyalidSequence InvalidSequence,
operationAborted OperationAborted,
serviceNotNegotiated ServiceNotNegotiated
}

o ke e o e vk ok e sk ok ok ke ok ok e ok 9k e ok 3K ok ok 3k ke ok 3k ok ok ok ok sk ok o o ok ok ok K ok ok ke ok e ok ok ok ok ok ke ok o ok R ok ok e ok ok ok ok ok ok ok Rtk R ok

R-Statiys-Request ::= SEQUENCE
{ coItrol]edDia]ogue [06] SEQUENCE
{ dialoguelDClientInvocation [6] DialogueIDClientinvocation OPTIONAL,
fialogueIDSuffix [1] DialoguelIDSuffix,
rontrolAuthenticationData [2] AuthenticationData
OPTIONAL,
1i$t0fOperationlD [1] SEQUENCE QF-OperationID OPTIONAL
}
R-Statls-Result = SEQUENCE

{ TistofStatusInformation [0] SEQUENCE OF StatusInformation OPTIONAL

}
R-Status-Error ::=CHOICE
{ coEtro1AuthenticationFai]ure ControlAuthenticationFailure,

coptrolServicesNotAllowed ControlServicesNotAlTowed,

. dialogueIDUnknown DialoguelIDUnknown,
duplicateOperationlh DuplicateOperationiD,
inyalidSequence InvalidSequence,
operationAborted OperationAborted,
serviceNotNegotiated ServiceNotNegotiated

}

e e ik ok e ek o ok ok ok ok 2R ok ok ok 9k Kk o 3K ok ke ok ok ok e ok ok e ok K ok o 3k e ok 3k ok ke ok oK ok ke ok oK ok ok ke o ok ok ok ole ok K ok ke e ok ok

R-0Open-Request = SEQUENCE
{ dataResourceHandie [06] DataResourceHandle,
dataResourceName [2] visibleString OPTIONAL,
sQLAccessControliData [3] AccessControlData OPTIONAL,
sQLUsageMode [4] SQLUsageMode DEFAULT retrieval,
sQLOpenArgument [30] SQLOpenArgument OPTIONAL
R-Open-Result :t= SEQUENCE
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{ sQLOpenResuit

R-Open-Error

[36] SQLOpenResult OPTIONAL

s:= CHOICE

{ dataResourceAlreadyOpen
dataResourceNameNotSpecified
dataResourceNotAvailable

DataResourceAlreadyOpen,
DataResourceNameNotSpecified,
DataResourceNotAvailable,

© ISO/IEC

dataResourceUnknown DataResourceUnknown,
[duplicateDataResourceHandle CupTicateDataResourceHandTe,
duplicateOperationlD DuplicateOperationiD,
invalidSequence InvalidSequence,
pperationAborted OperationAborted,
pperationCancelled OperationCancelled,
serviceNotNegotiated ServiceNotNegotiated,
sQLOpenError SQi.OpenError

o Febe e e de e o e o ke ok ok e ok e e vk e ok e ok 3k ok 3k ok ok ok ok ok e ok e T 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 ok ko ook ok ek

R-Clpse-Request
{ Nist0fDataResourceHandle

}

R-Cllose-Result
{ [1istOfCloseExceptions

}

R-Cllose-Error

{ [dupticateOperationID
invalidSequence
operationAborted
operationCancelled
serviceNotNegotiated
sQLCloseError

}

SEQUENCE

[0] SEQUENCE OF DataResourceHandle OPTIONAL

SEQUENCE
[6] SEQUENCECOF CloseException OPTIONAL

CHOICE
DuphicateOperationlD,
InvalidSequence,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
SQLCloseError

e Mo e e ke e e e e e o e K T e ok ek e e o ke 3k e e ke e e S ko e ke ok ok e K e e e ok ok 3k o o ke ok ok ok ok ok e ok ok e ok ke ok e e e ok ke e ke

R-ExecuteDBL-Request

{ |[dataResourceHandle
sQLDBLStatement
sQLDBLArgumentSpecification
sQLDBLResultSpecification
dBLArguments

+:= SEQUENCE

[0] DataResourceHandle OPTIONAL,

[1] sQLDBLStatement,

[2] SQLDBLArgumentSpecification OPTIONAL,
[3] SQLDBLResultSpecification OPTIONAL,
CHOICE

{ singleArgument
{ repetitionCount
sQLDBLArgumentValues
}s

multipleArgument
{ 1ist0fSQLDBLArgumentValues

}

42

[4] SEQUENCE
[6] INTEGER DEFAULT 1,
[1] sQLDBLArgumentValues OPTIONAL

[56] SEQUENCE
[06] SEQUENCE OF SQLDBLArgumentValues

OPTIONAL
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}

R-ExecuteDBL-Result
{ sQLDBLResultSpecification
1istOfResultValues

}

R-ExecuteDBL-Error

it

ISO/IEC 9579-2:1993(E)

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

CHOICE

titliontount,

dataResourceHandieNotSpecified DataResourceHandleNotSpecified,

dataResourceHandlelUnknown
duplicateOperationID
inyalidSequence
nolataResourceAvailable
operationAborted

‘ opg¢rationCancelled
serviceNotNegotiated
transactionRolledBack
sQUExecuteDBLError

}

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

e KR e K K e e e K e e K K e e o A e ok I e e e e o 3 e e e i e 3k ke e ke 2K ke ok 9k ke ok 9k 9k ok ke ok e ok ok e ok ek o ke ok e ok ok ok ok ke ke ok

R-DefineDBL-Request
{ commandHandle
dataResourceHandle
sQLDBLStatement
SQUDBLArgumentSpecification
sQILDBLResultSpecification

}

R-DefineDBL-Result
{ sQUDBLResultSpecification
sQUDBLException

Q !

R-DefineDBL-Error HH
{ dataResourceHandYelotSpecified
dataResourceHandleUnknown
dupticateCommandHandle
duplicateOperationID
inyalidSequence
nolataResourceAvailable

I

SEQUENCE

[6] CommandHandle,

[1] DataResouirceHandle OPTIONAL,

[2] SQLDBLStatement,

[3] SQLDBLArgumentSpecification OPTIONAL,
[4] SQLDBLResultSpecification OPTIONAL

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

CHOICE
DataResourceHandleNotSpecified,
DataResourceHandleUnknown,
DuplicateCommandHandle,
DuplicateOperationID,
InvalidSequence,
NoDataResourceAvailable,

operationAborted OperationAborted,
operationCancelled OperationCancelled,
serviceNotNegotiated ServiceNotNegotiated,
; sQLDefineDBLError 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

O

::= SEQUENCE
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{

commandHandle
dBLArguments
{ singleArgument

{ repetitionCount

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

© ISO/IEC

sQLDBLArgumentValues [1] SQLDBLArgumentValues OPTIONAL
}s
multipleArgument [2] SEQUENCE
{ 1ist0fSQLDBLArgumentValues [0] SEQUENCE OF SQLDBLArgumentValues
} ;
} OPTIONAL
J
vokeDBL-Result ::= SEQUENCE
3QLDBLResultSpecification [0] SQLDBLResultSpecification OPTIONAL,
1istOfResultValues ‘ [2] SEQUENCE OF ResuitValues OPTIQNAL
]
okeDBL-Error = CHOICE
adRepetitionCount BadRepetitionCount,

uplicateOperationID
nvalidSequence
perationAborted
perationCancelled
erviceNotNegotiated
ransactionRolledBack
QLInvokeDBLError

\
I
¢ommandHand1eUnknown
d
]
q

CommandHandleUnknown,
DuplicateOperationlD,
InvalidSequence,
OperationAborted,
OperationCancelled,
ServiceNotNegotiated,
TransactionRolledBack,
SQLInvokeDBLError

e e e g e ol ok ok ok e ok 9K e ok 9k ol ke ok ol ke 9k e sk ok e ok ok e oK sk o e ok 2k ol 3K e ke ke ok ke 2k ok ok ok e ol ok 2k e ok ke e e ok o ok ok ok e o ok e ke ok e

R-Dr
{

R-Dr
{

R-Dr
{

pDBL-Request
1ist0fCommandHandle

opDBL-Result
1ist0fDropDBLExcep®ions

xpDBL-Error
uplicateOperationiD
nvalidSequence

]

SEQUENCE
[6] SEQUENCE OF CommandHandle OPTIONAL

SEQUENCE
[0] SEQUENCE OF DropDBLException OPTIONAL

CHOICE
DuplicateOperationlD,
InvalidSequence,

perationAborted OperationAborted,
I_p_erafinn(‘anrpﬂpd np_praﬁnn(‘anrpﬂpd,
serviceNotNegotiated ServiceNotNegotiated
} ‘ ;

- 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
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AuthenticationData CHOICE
{ cstring [6] IA5String,
ostring [1] OCTET STRING,
bstring [2] BIT STRING
}
CloseException SEQUENCE
{ dataResourceHandle [0] DataResourceHandle,
clqseException CHOICE
{ dataResourceHandleUnknown [1] NULL
)
}
CommandHandle INTEGER
.ataResourceHand]e INTEGER
DialogyeIDClientInvocation SEQUENCE
{ apTlitle [0] AP-title,
aeualifier [1] AE-qualifier,
aplinvocationID [2] AP-invocation-identifier,
aelnvocationlD [3] AE-invocation-idéntifier
}
DialogueIDSuffix CHOICE
{ ostiring [6] OCTET SIRING
}
DropDBLException SEQUENEE
{ commandHandle [8} CommandHandle,
dropDBLException CHOICE
{ cpmmandHandleUnknown [1] NuLL
}
® }
FunctiopalUnits BIT STRING
{ terpination (0),
trapsaction (1),
cangel (2),
status - (3),
respurce (4),
immediate-DBL (5),
stofed-DBL (6)
}
OperationlD 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,
[ anborted 6 sibteString
}
}

o [t g e o o sk ke e e sk e e sk e Sk e SR e ok ok ke o e e ke ok ok e ok e e R e o ok ke ke e ke ok ok o ok ok ok ok ke ok ke ok ok e ok R ek ok ke e ok ok ok

-~ [Definitions of generic ASN.1 errors

[APPLICATION 0] NULL

]

AcdessControlViolation

BadRepetitionCount [APPLICATION 1] NULL

CommandHandleUnknown

[APPLICATION 2] NULL

ControlAuthenticationFailure [APPLICATION¢.3] NULL

ControlServicesNotAllowed [APPLICATION 4] NULL

DataResourceAlreadyOpen ::= [APPLICATION 5] SEQUENCE
{ dataResourceHandle [0}, DataResourceHandle

}

DataResourceHandleNotSpecified

H

[APPLICATION 6] NULL

DataResourceHandleUnknown ::= [APPLICATION 7] NULL

DataResourceNameNotSpecified [APPLICATION 8] NULL

i}

DataResourceNotAvailable [APPLICATION 9] ErrorDiagnostic

DataResourcebnknown 1

[APPLICATION 16] NULL

D

e

alogueTDUnknown [APPLICATION 11] NULL

DupTlicateCommandHandle

[APPLICATION 12] NULL

DuplicateDataResourceHandle

..
il

[APPLICATION 13] NULL

DuplicateDialoguelD [APPLICATION 14] NULL

DuplicateOperationlD

[APPLICATION 15] NULL

InvalidSequence

[APPLICATION 16] SEQUENCE
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