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Q ISODEC ISO/IEC 9579-2:1993(E) 

Foreword 

IS0 (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 IS0 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. IS0 and IEC technical committees collaborate in fields of mutual inter- 
est. Other international organizations, governmental and non-governmental, in 
liaison with IS0 and IEC, also take part in the work. 

In the field of information technology, IS0 and IEC have established a joint 
technical committee, ISO/IEC JTC 1. Draft International Standards adopted by 
the joint technical committee are circulated to national bodies for voting. Publi- 
cation as an International Standard requires approval by at least 75 % of the na- 
tional bodies casting a vote. 

International Standard ISOAEC 9579-2 was prepared by Joint Technical Com- 
mittee ISOAEC JTC 1, Information technology, Subcommittee SC 21, Open 
systems interconnection, data management and open distributed processing. 

ISO/IEC 9579 consists of the following parts, under the general title Information 
technology - Open Systems Interconnection - Remote Database Access: 

- Part I :  Generic Model, Service and Protocol 

- Part 2: SQL specialization 
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Introduction 
Remote Database Access (RDA) International Standards are members of a set of International Standards produced 
to facilitate the interworking of computer systems. The RDA International Standards are positioned in the 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 defrned in I S 0  7498. 

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

from different manufacturers; 
under different managements; 
of different levels of complexity; 
exploiting different technologies. 

An application may itself be a database system and therefore an RDA Specialization standard can be used to 
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 a database 
management system conforming to ISO/IEC 9075 (Database Language SQL). 
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INTERNATIONAL STANDARD @ LsOmEC 9579-2: 1993(E) 

Information technology - Open Systems Interconnection - 
Remote Database Access - 
Part 2: 
S QL specialization 

Section 1: Introduction 

1.1 Scope 
This part of ISO/IEC 9579 specifies the functionality of a database server within a distributed open systems envi- 
ronment and specifies the communication service and protocol for accessing its capabilities. The communications 
capabilities are positioned in the Application Layer of the Reference Model of Open Systems Interconnection 

This part of ISO/IEC 9579 complements ISO/IEC 9579-1 (RDA Generic) in order that the two parts together: 
a) define the capabilities of an RDA SQL database server supporting dialogues with clients. 
b) define a model of dialogues between the RDA SQL database server and remote users. 
c) define a model of a dialogue between an RDA client and an RDA server. 
d) define an abstract service for the RDA SQL ASE, which models the communications facilities supporting inter- 

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

(OSI). 

action between the RDA client and RDA server. 

1) RDA Basic application-context 
2) RDA TP application-context 

This part of ISO/IEC 9579 does not specify individual implementations or products, nor does it constrain the 
implementation of entities and interfaces within a computer system. 

This part of ISOIIEC 9579 does not defrne 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 shali be an 

application program written to the ISO/IEC 9075 (Database Language SQL) application program interface. 
2 ISO/IEC 9075:1989, the former International Standard for Database Language SQL, has been replaced by ISO/IEC 
90751992. 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 ISO/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 
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 I S 0  and IEC maintain registers of 
currently valid International Standards. 
ISO/IEC 8824: 1990, Information technology - Open Systems Interconnection - Specifcation of Abstract Syntax Notation 
One (ASN.1). 

ISO/IEC 8825: 1990, Information technology - Open Systems Interconnection - Specijîcation of Basic Encoding Rules for 
Abstract Syntax Notation One (ASN.1). 

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

ISO/IEC 9579-1: 1993, Information technology - Open Systems Interconnection - Remote Database Access - Part I :  Generic. 

1.3 Definitions 0 
For the purposes of this part of ISO/IEC 9579, the deibitions given in ISO/IEC 9579-1 and the following defi- 
nitions apply. 

1.3.1 Terms defined in ISO/IEC 9075 (Database Language SQL) 
This part of ISO/IEC 9579 uses the following terms defmed in ISO/IEC 90751989 (Database Language SQL) or 
ISO/IEC 9075:1992 (Database Language SQL). 
a) applicable privileges 
b) EmbeddedSQL 
c) SQL-data 
d) SQLCODE 
e) SQLSTATE 

In addition, this part of ISO/IEC 9579 references the following non-terminai production symbols from the SQL 
syntax, which represent a valid string of characters that can be derived from these production symbols according to 
the syntax d e s  in ISO/IEC 9075 (Database Language SQL) at the approriate level of conformance. e 9 close statement > 
g) commit statement > 
h) <cursor name> 
i) < declare cursor > 
j) < delete statement: positioned > 

k) < delete statement: searched > 
I) embedded variable name > 

m) < fetch statement > 
n) <grant statement > 
O) < host identifier > 
p) < indicator variable > 
q) < insert statement > 
r) < low> 
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s) < open statement > 
t) < rollback statement > 
U) < schema definition > 
v) < select statement: single row > 
w) < SQL conformance > 
x) < SQL data statement > 
y) < SQL edition > 
z) < table definition > 

aa) < update statement: positioned > 
ab) < update statement: searched > 
ac) < variable specification > 
ad) < view definition > 

o a e )  < 1987> 
af) < 1989> 
ag) < 1992 > 

ISO/IEC %79-21993(E) 

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 definiion > , C table defuiition > , <view defi- 
nition > , 6 grant statement > , < SQL data statement > , < cormnit statement > , < rollback statement > and 

declare cursor > as defined in ISOIIEC 9075 (Database Language SQL). 

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

eappiy. 

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

The RDA SQL Specialization is formaiiy defined in an ASN.l Module that is derived from the RDA Specialization 
module template defmed in ISO/IEC 9579-1. The RDA SQL Specialization module provides definitions for those 
types listed in the template as being undefmed 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 defuillg spe- 
cializations of the RDA Generic Service and Protocol. 

In this part of ISO/IEC 9579, the RDA Generic parameters and data types named s p e c i f i c x x x x  ... and 
Speci f icXxxx. .  . 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 dehed 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 designation 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 SQL Conformance Level specifies a year value of 1987 or 1989, the relevant International Standard is 
ISO/IEC 90751989; when the SQL Conformance Level specifies a year value of 1992, the relevant International 
Standard is ISO/IEC 9075: 1992. 

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

a 

o 
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Section 2: Model 

2.1 The RDA SQL Specialization Service model 

2.1.1 Mapping to the general model of the RDA Service 
This subclause relates the relevant concepts defmed in section 2 of ISO/IEC 9579-1 to this RDA SQL Specializa- 
tion. 

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

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

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

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

a 

2.1.2 Mapping to the Concepts of Database Language SQL 
This subclause relates the relevant concepts defined in clause 4 of ISO/IEC 9075 (Database 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 SQL 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 server prior to exe- 
cuting or invoking any < open statement > that uses the same cursor name. a 
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Section 3: Service 

O ISO/IEC 

3.1 The RDA SQL Specialization Service 
This clause contains the expansion of the RDA Generic Service parameters which are specialization defmed. These 
specifications are in addition to those specified in ISO/IEC 9579- 1. 
NOTE- The subclauses in this clause are elaborations of the corresponding subclauses in ISO/IEC 9579-1 and are num- 
bered accordingly. 

3.1.1 RDA Dialogue Management services 

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

Table 1. R-Initialize SQL Specific Service Parameters 

Request Parameters 
sQLInitializeArgument 

sQLConformanceLevelDefault 
userData 

Result Parameters 
sQLInitializeResult 

userData 

Re4 

U 
U 
C 

Ind 

U 
C 

Request Parameters 
sQLIni t ialize Argumen t : 

sQLConformanceLevelDefau1 t : 
This argument is used to negotiate the level of support desired by the RDA client. 

This parameter identifies the characteristics (“SQL level”) of the Database Language SQL requested by the 
RDA client. The object identifiers s p e c i f ~ g  those characteristics are defined in ISO/IEC 9075:1992. This is 
the default SQL Conformance Level requested by the RDA client. If this parameter is omitted, there is no 
default established for the RDA client. 

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

Result Parameters 
sQLInitiaiiieResult: 

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

The meaning of this parameter is defined by the implementor of the RDA server. 
userData: 
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Error Parameters 
NOTE - None of the specific error parameters for this service are used in this Speciaiization. 

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 

0 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 
0 NOTE - None of the specific request, result or error parameters for this service are used in this Specialization. 

3.1.3.2 Status functional unit 

3.1.3.2.1 R-Status Service 
NOTE - None of the specific request, result or error parameters for this service are used in this Specialization. 
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3.1.4 Resource Handling services 

O ISO/IEC 

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 

Request Parameters 
sQLAccessControlData 
sQLUsageMode 
sQ LOpenArgument 

charset 
sQLConformanceLeve1 

charset 
charset Not Supported 
sQLConformanceLeve1 

invalids QLConformanceLevel 
r DATransactionOpen 
sQLAccessControlViolation 
sQLDatabaseResourceAady Open 

Result Parameters 
sQLOpenResult 

Error Parameters 
sQLOpenError 

Req 

U 
U 
U 
U 
U 

Ind RsP 

U 
U 
U 
C 

S 
S 
S 
S 
S 

B 

Request Parameters 
sQLAccessControlDatz 

Data supplied by the RDA client to authenticate the right to open the SQL database resource for the required 
usage. 

sQLUsageMode: 
This argument specifies the access mode to the SQL database resource. If “retrieval” mode is chosen then ali 
the objects within that SQL database resource can be accessed for read-only purposes and any attempt to 
modify any object within that SQL database resource causes an error usageModeviolation. If “update” mode 
is chosen then update, insert and delete of the objects within that SQL database resource are permitted. The 
applicable privileges as defmed in ISO/IEC 9075:1992 may further restrict the access to any of the objects 
witbin that SQL database resource irrespective of the sQLUsageMode. The default value for sQLUsageMode 
is “retrieval.” 

This parameter contains information sent by the RDA client whose meaning is specific to SQL. 

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 ail 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 sQLDELArgumentSpecification 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. 

0 

sQLOpen Argument: 

charst: 
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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. 

This parameter identifies the characteristics (“SQL level”) of the Database Language SQL requested by the 
RDA client. The object identifiers specifying those characteristics are defmed in ISO/IEC 90751992. This is 
the sQLConformanceLeve1 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. 

This parameter is not used in this Specialization. 

sQLConformanceLeve1: 

parentDataResourceHandle: 

Result Parameters 
sQLOpenResult: 

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

This parameter uniquely identifies the specification of a coded character set. The character 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 
server as the default in this RDA dialogue for ali character data results that are associated with DBL state- 
ments accessing the SQL database resource opened by this RDA Service. 
If the default character set declared by the RDA client in the charset argument parameter is also supported 
for result parameters by the RDA server, then the RDA server declares the same default character set for itself 
by responding with the same character set identification. 
NOTE- This default can be overridden by explicit specification, in an sQLDBLResu1 tspecification, of a character set 
for a particular result value. 

If this parameter is omitted, there is no default established for the RDA server. 
NOTE- This means that a charset parameter must be specified for every character data result sent by the RDA 
server. 

charSetNotSupported: 
The character set declared by the RDA client is not supported by the RDA server. 
NOTE- If the RDA server returns this parameter, the RDA client should close the SQL database resource and 
propose another default character set. 

If the RDA server cannot provide the SQL level requested by the RDA client then this parameter identifies 
the characteristics (“SQL level”) of the Database Language SQL that the RDA server will provide. The object 
identifiers specming those characteristics are defined in ISO/IEC 9075:1992. If the RDA server does not 
support the sQLConformanceLeve1 requested by the RDA client, the RDA server returns the 
sQLConformanceLeve1 which the RDA server does support in this result parameter. 

0 

sQLConformanceLeve1: 

0 

Error Parameters 
sQLOpenError : 

invalidSQLCon formanceLeve1: 
This parameter is used by the RDA server to report errors. 

The value of sQLConformanceLeve1 is not allowed. If the sQLConformanceLeve1 request parameter was supplied 
on the R-Open request, then the error refers to the value in that parameter. Otherwise it refers to the 
sqLConformanceLeve1 Defaul t 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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sQLDat aûaseResourceAlready Open 
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 

Ewor Parameters 
Req Ind Rsp Cnf 

sQ LCloseError S S ( = )  
rDATransactionOpen S S ( = )  

Error Parameters 
sQLCloseError: 

rDATransactionOpen 
This parameter is used by the RDA semer to report errors. 

The closing of an SQL database resource is not allowed w i t h  a transaction. 

3.1.5 Database Language services 
There are no constraints on intermixing invocation (through R-InvokeDBL operations) and execution (through 
R-ExecuteDBL operations) of RDA SQL statements. 

3.1.5.1 Immediate Execution DBL functional unit 

3.1 5 1 . 1  R-ExecuteDBL Service 
Table 4 lists the R-ExecuteDBL SQL Specific Service Parameters. 

10 
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Table 4. R-ExecuteDBL SQL Specific Service Parameters 

Request Parameters 
sQLDBLStatement 
sQ LDB LArgument Specification 
sQLDBLResult Specification 
dB LArgument s 

sQ LD B LAr gumentvalues 

list OfS QLDB LArgumentValues 

single Argument 

multiple Argument 

Result Parameters 
sQLDBLResult Specification 
list OfResuitValues 

sQ LSTATE 
sQLCODE 
s Q LErrorText 

sQ LDB LException 

sOLDBLResultValues 
EV& Parameters 

sQ LExecuteDBLError 
host IdentifierError 
r DATransactionNot Open 
sQLDBLArgument Count Mismatch 
sQLDBLArgumentTypeMismatch 
sQLDBLNoCharSet 
sQLDBLTransactionStatement NotAiiowed 
sQLUsageModeViolation 

Req 

M 
U 
U 

U 

U 

Ind 

C 

M 
C 
C 
U 
C 

S 
S 
S 
S 
S 
S 
S 
S 

Cnf 

NOTE - 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 fkUy defuied in 3.1.6.1, 
“sQLDBLStatement” on page 15. 

This parameter consists of a list of SQL datatype descriptors and is fully defmed in 3.1.6.2, 
“sQLDBLArgumentSpec5cation and sQLDBLResultSpecification” on page 16. 

This parameter consists of a list of SQL datatype descriptors and is fidy defmed in 3.1.6.2, 
“sQLDBLArgumentSpecification and sQLDBLResultSpec5cation” on page 16. 

This parameter consists of a list of the values of the argument parameters defined in the 
sQLDBLArgumentSpecification and is fully defmed in 3.1.6.3, “sQLDBLArgumentValues and 
sQLDBLResultValues” on page 18. 

This parameter consists of multiple lists of the values of the argument parameters defmed in the 
sQLDBLArgumentSpecifcation and is fully defined in 3.1.6.3, “sQLDBLArgumentValues and 
sQLDBLResuitValues” on page 18. 

sQLDBLArgumentSpecifcation: 

sQLDBLResult Specification: 

sQLDBLArgumen tValues: 

list OfSQLDBLArgumentVdues: 
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Result Parameters 
sQLDBLResu1 tspecification: 

This parameter consists of a list of SQL datatype descriptors and is fully defmed in 3.1.6.2, 
“sQLDBLArgumentSpecification and sQLDBLResultSpecication” on page 16. 

This defmes 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). 

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

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

SQLDBLException: 

sQLSTATE: 

sQLCODE: 

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

This parameter consists of a list of the values of the result parameters defmed in the 
SQLDBLResultSpecification and is fully defined in 3.1.6.3, “sQLDBLArgumentValues and 
sQLDBLResultValues” on page 18. 

a sQLDBLResultVaiues: 

Error Parameters 
SQLExecuteDBLError: 

hostIdentifierError: 

rDATransactionNot Open: 

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

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

No transaction is open and an attempt was made to execute an operation containing an RDA SQL statement 
other than a < schema defuiition > , < table definition > , < view definition > or grant statement > . 

The number of entries in the sQLDBLArgumentValues parameter is not the same as in its associated 
sQLDBLArgumentSpeci fi cati on parameter. 

The type of one or more entries in the sQLDBLArgumentValues parameter is not the same as in its associated 
sQLDBLArgumentSpeci f i  cati on parameter. 

There is no default character set for the SQL database resource and either the sQLDBLArgumentSpecication 
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. 

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

The access mode of the SQL database resource associated with this request is in conflict with the RDA SQL 

sQLDBLArgumentCountMismatch: 

sQLDBLArgumentTy peMismatch: 

0 
sQLDBLNoC harSet 

SQLDBLTransactionStatemen tNot Allowed: 

sQLUsageModeViolation: 
IECNORM.C

OM : C
lick

 to
 vi

ew
 th

e f
ull

 PDF of
 IS

O/IE
C 95

79
-2:

19
93

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


O ISO/IEC ISO/IEC 9579-21993(E) 

3.1.5.2 Stored Execution DBL functional unit 

3.1.5.2.1 R-DefineDBL Service 
Table 5 lists the R-DefmeDBL SQL Specific Service Parameters. 

Table 5. R-DefineDBL SQL Specific Service Parameters 
1 Req 

Request Parameters 
sQLDBLStatement 
sQ LDB LArgumentSpecifcation 
sQLDBLResult SpecZcation 

sQ LDB LResult Specification 
sQLDB LException 

Result Parameters 

sQLSTATE 
sQLCODE 
sQLErrorText 

Error Parameters 
sQ LDefmeDB LError 

ho st IdentifïerError 
sQLDBLNoCharSet 
sQ LDB LTransactionS tatement NotAilowed 
sQLUsageModeViolation 

M 
U 
U 

Ind RSP 

C 
C 
C 
C 
U 

S 
S 
S 
S 
S 

Cnf 

Request Parameters 
sQLDBLSt atement: 

This parameter contains the RDA SQL statement to be defmed and is fully defined in 3.1.6.1, 
“sQLDBLStatement” on page 15. 

This parameter consists of a list of SQL datatype descriptors and is fully defmed in 3.1.6.2, 
“sQLDBLArgumentSpeication and sQLDBLResultSpecifcation” on page 16. 

This parameter consists of a list of SQL datatype descriptors and is fully defined in 3.1.6.2, 
“sQLDBLArgumentSpec5cation and sQLDBLResultSpec5cation” on page 16. 

sQLDBLArgument Specification: 

sQLDBLResuit Specification: 

0 
Result Parameters 
sQLDBLResult Specification: 

This parameter consists of a list of SQL datatype descriptors and is fully defmed in 3.1.6.2, 
“sQLDBLArgument Specifcation and sQLDBLResultSpecification” on page 16. 

sQLDBLExcept ion: 
This defines the comdetion code for the execution of the RDA SOL statement. It is the method used by the 
RDA server to ret- SQL exceptions (exception conditions or conipietion conditions). 

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

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

sQLSTATE 

sQLCODE 

sQLErrorTex t : 
Supplemental information describing the error or warning corresponding to the sQLSTATE value or the 
sQLCODE value. 
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Error Parameters 
sOLDefineDBLError : 

0 ISO/IEC 

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

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

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. 

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

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

hostIdentifierError: 

sQLDBLNoCharSet: 

sQLDBLTransactionStatementNot Allowed: 

9 
3.1.5.2.2 R-InvokeDBL Service 
Table 6 lists the R-InvokeDBL SQL Specific Service Parameters. 

Table 6. R-InvokeDBL SQL Specific Service Parameters 

Request Parameters 
dB LArgument s 

SinglekgUment 

multiple Argument 
sQ LDB LArgumentValues 

list OfSQLDBLArgumentValues 
Result Parameters 

sQ LDB LResultSpecification 
list OfResultVaiues 

sQLSTATE 
sQLCODE 
sQLErrorText 

sQ LInvoke DBLError 

sQ LD B LException 

sQ LD B LResultValues 

r DATransaction Not Open 
sQ LDBLArgument Count Mismatch 
sQLDBLArgumentTypeMismatch 
sQLUsageModeViolation 

Ewor Parameters 

Req 

U 

U 

Ind RSP 

C 

M 
C 
C 
U 
C 

S 
S 
S 
S 
S 

Cnf 

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 defmed in the 
sQLDBLArgumentSpecification and is fully defmed in 3.1.6.3, “SQLDBLArgumentValues and 
sQLDBLResultValues” on page 18. 

14 
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TI& paramiter consists of multiple lists of the values of the argument parameters defined in the 
sQLDBLArguxnentSpecification and is fully defined in 3.1.6.3, “sQLDBLArgwnentValues and 
sQLDBLResultValues” on page 18. 

Result Parameters 
sQLDBLResult Specification: 

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. 

This defmes the completion code for the execution of the RDA SQL statement. It is the method used by the 

, 
sQLDBLException: 

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

An SQLSTATE value as defined in ISO/IEC 90751992 or by the RDA server in conformance with that 
I specification. 
1 sQLCODE 

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

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

sQLDBLResuitVaiues: 
This parameter consists of a list of the values of the result parameters defined in the 
sQLDBLResultSpecification and is f d y  defined in 3.1.6.3, “sQLDBLArgumentValues and 
sQLDBLResultVaiues” on page 18. 

Error Parameters 
sQLInvokeDBLError: 

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

No transaction is open and an attempt was made to execute an operation containing an RDA SQL statement 
other than a < schema definition > , < table defuition > , < view defuition > or < grant statement > . 

sQLDBLArgument Coun tMismatch: 
The number of entries in the sQLDBLArgumentValues parameter is not the same as in its associated 
sQLOBLArgumentSpeci f i c a t i o n  parameter. 

The type of entries in the sQLDBLArgumentValues parameter is not the same as in its associated 
sQLDBLArgumentSpeci f i c a t i o n  parameter. 

sQLDBLArgumen tTy peMismatch: O 

I I sQLUsageModeViolation: 
l The access mode of the SQL database resource associated with this request is in conflict with the RDA SQL 

statement specified. 

3.1.5.2.3 R-DropDBL Service 
NOTE - None of the specific request, result or error parameters for this service are used in this Specialization. 
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3.1.6 SQL statements, arguments and results 

3.1.6.1 sQLDBLStatement 
Table 7 lists the sQLDBLStatement parameter. 

Table 7. sQLDBLStatement 
Req Ind Rsp Cnf 

statementText M M(=) 
charset U C ( = )  

statementText: 
This parameter is an encoded string containing the RDA SQL statement. The encoding of the RDA SQL 
statement shall be the encoding specified in the coded character set specification identified by the corre- 
sponding charset parameter. 

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

0 
charset: 

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

Table 8. sQLDBLArgument Specification and sQLDBLResult Specification 

list OfSQLDataTypeDescriptor 
nuilable 
colName 
typeDescriptor 

characterType 
charset 
length 
fixedLengthEncoding 

numericType 
precision 
scale 

decimalT ype 
precision 
scale 

integerType 
precision 
precisionBase 

Req 
U 

M 
S 
U 
M 
M 
S 
M 
M 
S 
M 
M 
S 
M 
M 

RSP 
U 
M 
M 
M 
S 
U 
M 
M 
S 
M 
M 
S 
M 
M 
S 
M 
M 
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Table 8. sQLDBLArgument Specification and sQLDBLResult Specification 

smaiilnt Type 
precision 
precisionBase 

mantissaPrecision 
maxExponent 

mantissaPrecision 
maxExponent 

doublePrecisionT ype 
mantissaPrecision 
maxExponent 

floatType 

realType 

Req 
S 
M 
M 
S 
M 
M 
S 
M 
M 
S 
M 
M 

RSP 
S 
M 
M 
S 
M 
M 
S 
M 
M 
S 
M 
M 

NOTE - The Req and Ind columns apply when the IistOfSQLDataTypeDescriptor is part of an Request parameter; the Rsp 
and Cnf columns apply when the list is part of a Resuit parameter. 

1istOfSQLDataTypeDeiptor: 
Each item in the listOfSQLDataTypeDescriptor parameter defines a separate occurrence of an input 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. 

This parameter is ”true” if the column is possibly nuliable, “false” if it is known not nullable. 
nuiiabie: 

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

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

This parameter describes an item of character data. 

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. If the parameter is omitted, then the character set is the default established 
by the declaration during the execution of the R-Open service that opened the associated SQL database 
resource. If no default was established, then this parameter must be specified. 

This parameter specifies the maximum number of characters allowed for the Corresponding character data 
item. 

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 SPACEs 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 at the end 
of the string. 

typeDescriptor: 

a characterType: 

charset: 

length: 

fixedLengthEncoding 

17 
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numericTy pe: 

precision: 
This parameter describes an item of numeric data. 

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

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

This parameter describes an item of decimal data. 

For decimalType, specifies the number of digits to a decimal base needed to represent the value transmitted. 

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

decimaiType: 

precision: 

scale: 

in t egerTy pe: 

precision: 
This parameter describes an item of integer data. 

For integerType, specifies the number of digits to the base as specified in the precisionBase parameter needed 
to represent the value transmitted. 

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

This parameter describes an item of s m d  integer data. 

For smdintType, specifies the number of digits to the base as specified in the precisionBase parameter 
needed to represent the value transmitted. 

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

This parameter describes an item of floating point data. 

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

For floatType, 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 f?om -E to + E. 

This parameter describes an item of real data. 

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

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. 

This parameter describes an item of double precision data. 

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

precisionBase: 

smailIntType: 

precision: 

precisionBase: 

floatType: 

mantissai'recision: e 
maxExponent: 

reaiTy pe: 

mantissaPrecision: 

mdxponent: 

doublePrecisionType: 

mantissaPrecision: 

18 
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O 

m axExponen t : 
For doublePrecisionType, a non-negative integer that specifies the maximum absolute value of the exponent. 
If mafixponent 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 sQLDBLResuitValues parameters, 

Table 9. sQLDBLArgumentValues and sQLDBLResultVaiues 

list OfSQLValue 

character Item 
numericItem 
decimalItem 
integerItem 
smallInt Item 
fioatItem 
realItem 
doublePrecisionItem 

dataItem 

indicator 

Req 
U 
U 
S 
S 
S 
S 
S 
S 
S 
S 
U 

RSP 
U 
U 
S 
S 
s 
S 
S 
S 
S 
S 
U 

Cnf 

NOTE- The Req and Ind columns apply when the 1istOfSQLValue is part of an Request parameter; the Rsp and Cnf 
columns apply when the list is part of a Result parameter. 
list OfSQLVaiue: 

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

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

This parameter contains the value of a character Data Variable. The encoding of the character data shall be 
the encoding specified in the coded character set specification identified by the corresponding charset param- 
eter. 

This parameter contains the value of a numeric Data Variable. 

This parameter contains the value of a decimal Data Variable. 

This parameter contains the value of an integer Data Variable. 

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

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

dataItem: 

characterItem: 

numericItem: 

decimalItem: 

in tegerItem: 

smailIn tItem: 

floatItem: 

O 

realItem: 

dou blePrecisionItem: 

indicator: 

This parameter contains the value of a real Data Variable. 

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

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 ... :H[INDICATOR :H] ... :H[INDICATOR :Hl ... :H[INDICATOR :Hl ...... 
SQL SQL SQL 

<variable specification, cvariable specification> cvariable specification> 

1istOfSQLDataTypeDescriptor: i I f 
sQLDataTypeDescri ptor 1 sQLDataTypeDescri ptor 2 sQLDataTypeDescri ptor 3 . . . 

1 i stOfSQLVal ue: I I I 
Data I Indicator Data I Indicator Data I Indicator ... 

Value 1 I Value 1 Value 2 I Value 2 Value 3 I Value 3 

Figure 1 - Usage of Embedded SQL Variables 

A <variable specification> contains either one <embedded variable name>, if no <indicator variable> is 
included, or two .:embedded variable name>s, if an <indicator variable> is included. The first or only 
< embedded variable name > corresponds to the value of the Data Variable (Data Value in figure 1), the second 
corresponds to the value of the < indicator variable > (Indicator Val ue in figure 1). 

If the Data Value is null, then it is omitted and the Indicator Value is included. If the Indicator Value is zero, 
then it is omitted and the Data Val ue is included. a 
There is a one-to-one correspondence between items in the listOfSQLDataTypeDescriptor and items in the 
listOfSQLVaiue. The nth item in the listOfSQLDataTypeDescriptor (the list of descriptors) corresponds to the nth 
item in the listOfSQLValue (the list of values). For each corresponding pair of items, the data type specified by the 
”...Type” subparameter of the typeDescriptor parameter corresponds with the data type specified by the ”...Item” 
subparameter of the dataItem parameter; for example, characterType corresponds to characterItem, numericType 

I corresponds to numericItem, etc. 

20 
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3.2 Sequencing rules 

3.2.1 RDA client sequencing rules 
In addition to the sequencing rules defmed 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 shali successfully 

close the SQL database resource before issuing another R-Open request on the RDA dialogue. 
b) If the RDA client requests the execution of an RDA SQL statement other than a < schema definition>, 

<table definition > , <view definition > or < grant statement >, then there shall be an RDA transaction open 
on the RDA dialogue. 

3.2.2 RDA server sequencing rules 
0 There are no additional SQL specific sequencing rules for the RDA server. 

21 
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~ Section 4: Protocol 

ISO/EC 9579-21993(E) O ISO/IEC 

~ 

I 
4.1 The RDA SQL Specialization server execution rules 
This clause specifies entity attributes and server execution rules required by the Specialization which are in addition 
to those defined in ISO/IEC 9579-1. i 

I 4.1.1 RDA SQL Specialization dialogue-state model 
The RDA SQL Specialization dialogue-state model is the RDA dialogue-state model defined in ISO/IEC 9579-1 
with additional SQL Specialization attributes in the dialogue-state model entities. This clause of the RDA SQL 
Specialization defuies the additional entity attributes. 

O 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: 1 An identifier, defmed in ISO/IEC 90751992, used to identiSr the Database Language SQL International 

Standard for the DBL statements allowed to be used in the context of the RDA dialogue. This is the default 
SQL Conformance Level requested by the RDA client. 

This attribute and any references to it from the server execution rules are defined by the implementor of the 

1 
~ userData: 

I RDA server. 

1 

I 

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 

sQLConformanceLeve1: 
~ data resource entity: 

An identifier, defined in ISO/IEC 90751992, used to identify the Database Language SQL International 
Standard for the DBL statements allowed to be used in the context of the RDA dialogue. This is the SQL 

I Conformance Level which wiii be valid for all RDA DBL operations for this open SQL database resource. 0 
sQLUsageMode: 

This attribute specifies the access mode to the SQL database resource. 
retrieval: The SQL database resource can oniy be accessed for read-only purposes. 
update: The SQL database resource can be accessed for update, insert and delete of objects within the SQL 

I database resource. 

clientDefCharSet: 
I This attribute specifies the default character set to be used by the RDA client for RDA SQL statements and 

for character data arguments that are associated with RDA SQL statements accessing the SQL database 
resource. 

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. 

I serverDefChar Set: 

I 
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4.1.1.3 Defined DBL entity 
In addition to the attributes defined in ISO/IEC 9579-1, this clause defmes the following attributes for the defined 
DBL entity: 
sQLDBLArgument Specification: 

sQLDBLResult Specification: 

sQLDBLStatement: 

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

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

The RDA SQL statement defmed. 

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

0 4.1.2 General 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 attributes for the 
RDA dialogue entity: 

At tri bu te I initiai Value 
sQLConformanceLevelDefault The sQLConformanceLevelDefault parameter value on the R-Initiahe indi- 

cation primitive if this parameter is provided. Otherwise, the initial value of 
the sQLConformanceLevelDefault attribute shall be set to “null.” 

userData The userData parameter value on the R-Initialize indication primitive 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 result is returned then the result parameters s h d  satis@ the following constraints: 

1 Result Parameter I 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. 0th- 
envise, the userData parameter s h d  be omitted. 

23 
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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 additional server execution rules are required for the RDA SQL Specialization. 

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

4.1.6 Resource Handling services 

O ISO/IEC 

4.1.6.1 Resource Handling functional unit 
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4.1.6.1.1 R-Open Service 

Entity Manipulation Rules 
The following defines the constraints on the initiai values of the additional SQL Specialization attributes for the 
opened data resource entity: 

Attribute 
sQ LConformanceLevel 

sQLUsageMode 

client DefCharSet 

server DefCharSet 

Initiai Vaiue 
The sQLConformanceLeve1 parameter value on the R-Open indication 
primitive if this parameter is provided and it identifies an SQL level that is 
supported by the RDA server; else the sQLConformanceLevelDefault attri- 
bute value in the RDA Dialogue entity if it identifes an SQL level that is 
supported by the RDA server; otherwise, the initial value of the 
sQLConformanceLeve1 attribute shaü be set to a value supported by the 
RDA server. 
The sQLUsageMode parameter value on the R-Open indication primitive if 
provided. Otherwise, this attribute contains the default value “retrieval.” 
The charset parameter value on the R-Open indication primitive. If the 
charset parameter on the R-Open indication primitive is not provided, the 
initial value of the clientDefCharSet attribute shaü be “null” (to indicate 
each descriptor for a character string and each RDA SQL statement sent by 
the RDA client shall include a character set identifier). 
If the RDA server can support for result parameters the character 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 “nuii” (to indicate that each descriptor for a 
character string returned by the RDA server s h d  include a character set 
identifier). 

Result Rules 
If a result is returned then the result parameters shall satis& the following constraints: 

Result Parameter I Constraints I 
sQ LConformanceLevel If the sQLConformanceLeve1 parameter was provided in the R-Open indi- 

cation, the value of the sQLConfomanceLeve1 attribute in the opened data 
resource entity if this value does not equal the value of the 
sQLConformanceLeve1 parameter in the R-Open indication; else, if the 
sQLConformanceLeve1 parameter was not provided in the R-Open indi- 
cation, the value of the sQLConformanceLeve1 attribute in the opened data 
resource entity if this value does not equal the value of the 
sQLConformanceLevelDefault attribute in the RDA dialogue entity; other- 
wise, the sQLConfomanceLeve1 parameter shall be omitted. 
“true” if the RDA server cannot support the character set identified by the 
charset parameter in the R-Open indication primitive, othemise “false.” 
If the serverDefCharSet attribute value of the opened data resource entity 
whose RDA didogueID 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. 

charset Not Supported 

charset 
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Error Rules 

I Error 
I invalidSQLConformanceLeve1 

r DATransactionOpen 

I sQLAccessControlViolation 

I h sQLDatabaseResourceAlready Open 

TY Pe 
M + P  

P 

M + P  

M + P  

O ISO/IEC 

Predicate 
The sQLConformanceLeve1 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 
90751992 or if it does, it does not specify one of the 
following: 

an < SQL edition > value of < 1987 > 
an < SQL edition > value of < 1989 > 

9 an < SQL edition > value of < 1992> and an 
< SQL conformance > value of < low > 

The rDATransactionStatus attribute of the RDA 
dialogue entity for the current RDA dialogue has the 
value of rDATransactionOpen. 
The sQLAccessControlData parameter of the 
R-Open indication primitive, when used in conjunc- 
tion with the identifyofüser attribute of the RDA 
dialogue entity for the current RDA dialogue, fails to 
authorize the RDA client to open the SQL database 
resource specified by the dataResourceName param- 
eter for the usage mode specified by the 
sQ LUsageMode parameter. 
There exists an opened data resource entity whose 
dialogueID attribute is that of the current RDA 
dialogue. 

4.1.6.1.2 R-Close Service 

Error Rules 

0 
Error Type Predicate 
r DATransactionOpen 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 shaii be observed by the RDA server: 

An error s h d  be returned if no execution of the RDA SQL statement completes. Otherwise, the result shaii 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 
invoked (via an R-InvokeDBL operation) at the RDA server prior to executing any <open statement > that 
uses the same < cursor name > . 
For each execution of the RDA SQL statement, an sQLDBLException returned by the SQL database resource 
shall be included in the result. The 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 result is returned then the result parameters shaii satisfy the foilowing constraints: 

Result Parameter I Constraints 
charset If the serverDefCharSet attribute of the opened data resource entity is “ n d , ”  

each character string in the sQLDBLResultValues parameter of the 
R-ExecuteDBL response primitives shaii be accompanied by an object iden- 
tifier in the charset parameter in the corresponding item of 
list OfS Q LDataTypeDescriptor . 

sQ LDB LException 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 
sQLConformanceLeve1 attribute of the opened data resource entity, an 
sQLDBLException may be returned. 
If the sQLConformanceLeve1 attribute of the opened data resource 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 of the sQLCODE 
parameter are defined in conformance with ISO/IEC 907.51989; applicable 
SQLSTATE values of the sQLSTATE parameter are defined in conform- 
ance with ISO/IEC 90751992. 

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. 

I Table 10 (Page 1 of 2). R-ExecuteDBL use of SOL argument and result parameters. I 
RDA SQL statement to be Executed I ArgSpec I ResSpec 
< close statement > 
< commit statement > 1 

< declare cursor > 
I < delete statement: positioned > I I I I I 
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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 I ArgSpec 1 ArgVal I ResSpec 1 ResVal 
< delete statement: searched > C - > S  (H) C->S  (H) 
<fetch statement > c- > s2 c -s 
<insert statement > C - > S  (H) C - > S  (H) 
< open statement > C - > S  (H)5 C - > S  (H) C<-S3 
< rollback statement > 1 

LEGEND - 
ArgSpec 
ArgVal The sQLDBLArgumentVa1 ues parameter. 
ResSpec 
ResVal 
C - > s  
C<-S 
(H) 

The sQLDBLArgumentSpeci f i  c a t i  on parameter. 

The sQLDBLResu1 tSpeci  f i  c a t i  on parameter. 
The sQLDBLResu1 tVa l  ues parameter. 
Parameter supplied by the RDA client. 
Parameter returned by the RDA server. 
The RDA client must set this parameter if the RDA SQL statement contains host variables, 
except as noted below. 
unspecified (i.e., not subject to conformance testing) blank cells 

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. 
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 > ushg the same cursor or received from the RDA server on the corresponding < open statement >. 
The ResSpec describes the ResVal that the subsequently executed (via an R-ExecuteDBL operation) or 
invoked (via an R-InvokeDBL operation) <fetch statement> using this cursor will return, but any 
ResSpec specified with such a < fetch statement > overrides this ResSpec. 
The RDA client may optionally send the ResSpec, otherwise the RDA server shall return the ResSpec 
which describes the ResVal, if any. 
The RDA client may optionally send the ArgSpec. If it is not specified, the RDA server shall use the 
ArgSpec sent on the previously executed (via an R-ExecuteDBL operation) or invoked (via an 
R-InvokeDBL operation) < declare cursor > statement that used the same cursor name. 
The RDA client may optionally send the ArgSpec. If it is not specified, the RDA client shall send 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. 

2. 

3. 

4. 

5. 

6. 

Error Rules 

Error Type Predicate 
ho st IdentifierError M + P The <host identifier > of an < embedded variable 

name > of the RDA SQL statement is not "H". 

B 

B 

I , I 1 ~ 
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Error 
rDATransactionNot Open 

sQ LDB LArgument Count Mismatch 

sQ LDB LArgumentTypeMismatch 

~~~ 

sQLDBLNoCharSet 

sQLDBLTransactionStatement NotAUowed 

sQLUsageModeViolation 

TY Pe 
M + P  

M + P  

M + P  

M + P  

M + P  

M + P  

Predicate 1 
The RDA client requested the execution of an RDA 
SQL statement other than a c schema defuition > , 
< 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 rDATransactionNot Open. 
The number of items in listOfSQLValue within the 
sQLDBLArgumentValues parameter is not the same 
as the number of items in 
list OfSQLDataTypeDescriptor within the 
sQLDBLArgument Specification parameter. 
The type of one or more items in listOfSQLValue 
within the sQLDBLArgumentValues parameter is not 
the same as the corresponding item (or items) in 
listOfSQLDataTypeDescriptor within the 
sQ LDB LArgument Specification parameter. 
The sQLDBLArgumentSpecification or the 
sQLDBLResultSpedication contains a descriptor for 
character data without the explicit specifkation of its 
character set or the sQLDBLStatement contains no 
explicit specification of its character set, and the 
charset attribute of the opened data resource entity 
identified by the dataResourceHande parameter is 
“nuli.” 
The RDA client requested the execution of an RDA 
SQL statement which performs transaction manage- 
ment (e.g. SQL < commit statement > or SQL 
< rollback statement > ). 
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 Stored Execution DBL functional unit a 
4.1.7.2.1 R-DefineDBL Service 

Entity Manipulation Rules 
The foilowing defines the constraints on the initial values of the additional SQL Specialization attributes for the 
defined DBL entity. 

Attribute Initiai Value 
sQ LDB LStatement 

sQLDBLArgumentSpecification 

The sQLDBLStatement parameter value in the R-DefùieDBL indication 
primitive. 
The sQLDBLArgument Specification parameter value on the R-DeheDBL 
indication primitive. 
The SQLDBLResultSpecification parameter value on the R-DeheDBL sOLDBLResultSpedication I indication primitive. I 
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Result Rules 
If a result is returned then the result parameters shaii satisfy the following constraints: 

sQLDBLException 

~~ ~~ 

Constraints 
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 
sQLConformanceLeve1 attribute of the opened data resource entity, an 
sQLDBLException may be returned. 
If the sQLConformanceLeve1 attribute of the opened data resource entity has 
an < SQL edition > value of < 1987 > or < 1989 > , an sQLDBLException 
shaii contain an sQLCODE parameter, othenvise it shaii contain an 
sQLSTATE parameter. Applicable SQLCODE values of the sQLCODE 
parameter are defrned in conformance with ISO/IEC 90751989; applicable 
SQLSTATE values of the sQLSTATE parameter are defined in conform- 
ance with ISO/IEC 90751992. 

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 

< declare cursor > C- > S (H)4 

< delete statement: positioned > 
< delete statement: searched > 
<fetch statement > 
< insert statement > 

C->S  (H) 
c- > s= 

C->S  (H) 
< open statement > I C->S  (H)3 I 
< rollback statement > 1 

< select statement: sinde row > 
~ ~~~ ~~ 

< update statement: positioned > 
< update statement: searched > C->S  (H) 
< schema definition > 
< table definition > 
< view definition > 
< grant statement > 
LEGEND - 
ArgSpec The sQLDBLArgumentSpeci fication parameter. 
ResSpec 
c->s 
c < - s  

The sQLOBLResui tSpeci fi cati on parameter. 
Parameter supplied by the RDA client. 
Parameter returned by the RDA server. 
The RDA client must set this parameter if the RDA SQL statement contains host vaxiables, 
except as noted below. 
unspecified (i.e., not subject to conformance testing) 

(H) 

blank cells 
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Table 11 (Page 2 of 2). R-DefineDBL use of SQL argument and result parameters. I 
RDA SQL statement to be Defined I ArgSpec I Respec I 
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. 
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). 
The RDA client may optionally send the ArgSpec. If it is not specified, the RDA server shall use the 
ArgSpec sent on the previously executed (via an R-ExecuteDBL operation) or invoked .(via an 
R-InvokeDBL operation) < declare cursor > statement that used the same cursor name. 
The RDA client may optionally send the ArgSpec. If it is not specified, the RDA client shall send 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. 

2. 

3. 

4. 

I Error 
host IdentifierError 

sQLDBLNoCharSet 

sQLDBLTransactionStatement NotAUowed 

Type Predicate 
M + P The <host identifier > of an < embedded variable 

name > of the RDA SOL statement is not ”H”. 
M + P The sQLDBLArgumentSpecification or the 

sQLDBLResultSpecification contains a descriptor for 
character data without the explicit specification of its 
character set or the sQLDBLStatement contains no 
explicit specification of its character set, and the 
charset attribute of the opened data resource entity 
identified by the dataResourceHandle parameter is 
‘ ‘nuii . ” 

M + P  

M + P  

The RDA client requested the execution of an RDA 
SQL statement which performs transaction manage- 
ment (e.g. SQL < commit statement > or SQL 
<rollback statement > ). 
The sQLUsageMode attribute of the opened data 
resource entity identsled by the dataResourceHande 
parameter has a value of “retrieval” and the RDA 
SQL statement will modi@ 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: 

Execution of the operation uses the sQLDBLStatement, sQLDBLArgumentSpecication 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. Othenvise, the result s h d  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 

31 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
79

-2:
19

93

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


ISO/IEC 9579-2 1993(E) O ISO/IEC 

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 
shaii 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 result is returned then the result parameters shaii satisfy the following constraints: 

Result Parameter 
charset 

sQLDBLException 

colName 

Constraints 
If the serverDefCharSet attribute is “null,” each character string in the 
sQLDBLResultValues parameter of the R-InvokeDBL response primitives 
shall be accompanied by an object identifier in the charset parameter in the 
correspondinr! item of list OfSQLDataTypeDescriptor. 
Ïf the RDA SQL statement contained in the sQLBLStatement 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 of con- 
formance specified by the sQLConformanceLeve1 attribute of the opened 
data resource entity, an sQLDBLException may be returned. 
If the sQLConformanceLeve1 attribute of the RDA opened data resource 
entity has an < SQL edition > value of < 1987 > or < 1989 > , an 
sQLDBLException shall contain an sQLCODE parameter, otherwise it shail 
contain an sQLSTATE parameter. Applicable SQLCODE values of the 
sQLCODE parameter are defined in conformance with ISO/IEC 90751989; 
applicable SQLSTATE values of the sQLSTATE parameter are defined in 
conformance with ISO/IEC 90751992. 
This parameter shali be specifed within each item of 
listOfSQLDataTypeDescriptor that is part of an 
sûLDBLResultSpecifkation, otherwise it shaii not be specified. 

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

Table 12 (Page 1 of 2). R-InvokeDBL use of SQL argument and result parameters. 
RDA SQL statement to be Invoked ArgVal ResSpec ResVai 
< close statement > 
< commit statement > 
< declare cursor > 

[<deletL statement: positioned, 
1 4 

< delete statement: searched > 1 
<fetch statement > 1 c<-s 
< insert statement > 
< open statement > C->S (H) C<-S2 

C- > S (H) 
I . I  I I < rollback statement > l I l I 

I I 

< select statement: singie row > C- > S (H) C < -S3 c < -s 
cupdate statement: positioned > C- > S (H) 
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Table 12 (Page 2 of 2). R-InvokeDBL use of SOL argument and result parameters. I 
RDA SQL statement to be Invoked I ArnVai I ResSpec I ResVai I 
< update statement: searched > I C->S(H)  I 
< schema definition > 
< table d e f ~ t i o n  > 
< view definition > 

ArgVal The sQLDBLArgumentVa1 ues parameter. 
ResSpec The sQLOBLResu1 tSpeci  f i c a t i o n  parameter. 

SQL statement contains host variables. 

does not return any ResSpec, but uses the sQLDBLResultSpecification attribute of the 
ity identified by the cornandHande parameter. If that attribute is “null,” then the 
on the execution (via an R-ExecuteDBL operation) or invocation (via an R-InvokeDBL 

Error Rules 

Error 
r DATransactionNot Open 

sQLDB LArgument Count Mismatch 

sQ LDB LArgumentTypeMismatch 

TY Pe 
M + P  

M + P  

M + P  

Predicate 
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. 
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 
defmed DBL entity identified by the cornandHandie 
parameter. 
The type of one or more items in listOfSQLValue 
within the sQLDBLArgumentValues parameter is not 
the same as the corresponding item (or items) in 
IistOfSQLDataTypeDescriptor within the 
sQLDBLArgumentSpedkation attribute of the 
defmed DBL entity identified by the commandHandie 
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 additional server execution d e s  are required for the RDA SQL Specialization. 

4.2 Structure and encoding of RDA SQL APDUs 

w 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.l object identifier value 
{ is0 standard 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.l type 
IS09579-RDASQL.  RDA-APDU. The corresponding ASN.l object descriptor value shaü be 
"RDA-SQL-ABSTRACT-SYNTAX-Vl" 

The ASN.l object identifier and object descriptor values 
{ joint-iso-ccitt asnl (1) basic-encoding (1) ) 
and 
"Basic Encoding o f  a single ASN.1 type" 

(assigned to an information object in ISO/IEC 88251990) can be used as a transfer syntax name with this abstra. 
syntax name. 
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4.2.2 MN.1 Module for RDA SQL Specialization M E  
The following represents the ASN.l Module for the RDA SQL Specialization ASE and spans a number of pages. 

RDA SQL Specialization ASE ASN.l Module: 

I 
I 

IS09579-RDASQL { i s 0  standard rda (9579) part-2 (2) module (O) version-1 (1) } 
-- _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- 
DEFINITIONS IMPLICIT TAGS ::= BEGIN 

I 

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- 

A P - t i t l e ,  
AE-qual i f i  e r  , 
AP- i  nvocat i  on-i  den t i  f i  er ,  
A E - i  nvocat i  on- i  d e n t i  f i e r  
FROM ACSE-1 { j o i n t - i  so-cci tt standard acse (8650) } -- 

Y 

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- 
-- RDA SQL A P D U ' S  -- 
-- top  l e v e l  APDU C H O I C E  

RDA-APDU 
{ r - I n i  t i a l  ize-RI 

0 r - I n i t i a l i z e - R C  
r-Synchronize-RI 
r-Termi nate-RI 
r-Termi nate-RC 
r-BeginTransaction-RI 
r-BeginTransaction-RC 
r-Commi t - R I  
r-Commi t - R C  
r - R o l l  back-RI 
r - R o l l  back-RC 
r-Cancel - R I  
r-Cancel -RC 
r -Status-RI 
r - S  t a t  us- RC 
r-Open-RI 
r-Open-RC 
r - C l  ose-RI 
r-C1 ose-RC 

::= C H O I C E  
[O] R - I n i t i a l  ize-RI  , 
[l] R-In i  t i  a l  i ze-RC, 
[2] R-Synchroni ze-RI , 
[3] R-Termi nate-RI , 
[4] R-Termi nate-RC , 
[5] R-Begi nTransact i  on-RI , 
[6] R-Begi nTransact i  on-RC, 
[7] R-Commi t - R I  , 
[8] R-Commi t - R C ,  
[9] R-Roll back-RI , 

[lo] R-Roll back-RC, 
[il] R-Cancel - R I  , 
[ 121 R-Cancel -RC , 
[13] R-Status-RI , 
E141 R-Status-RC, 
[15] R-Open-RI , 
[ 161 R-Open-RC , 
[17] R-C1 ose-RI , 
[ l û ]  R-Close-RC, 
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r-ExecuteDBL-RI 
r-ExecuteDBL-RC 
r-Def i neDBL-RI 
r-Def i neDBL-RC 
r-I nvokeDBL-RI 
r-I nvokeDBL-RC 
r-DropDBL-RI 
r-DropDBL-RC 

1 
-- individual APDU definitions. 

R-Ini tial ize-RI 
{ operationID 
r-Initial ize-req 

1 
R-Ini tial ize-RC 

{ operati on ID 
res-or-err 
{ r-Initialize-res 
r-Ini tial ize-err 

1 
1 

R- Sync h ron i z e- R I 
t 
1 

R-Termi nate-RI 
{ operat i on1 D 
r-Terminate-req 

1 
R-Termi nate-RC 

{ operationID 
res-or-err 
{ r-Termi nate-res 
r-Termi nate-err 

1 
1 

R-Begi nTransacti on-RI 
{ operat i on1 D 
r-Begi nTransacti on-req 

1 
R-BeginTransaction-RC 

{ operationID 
r-Begi nTransacti on-err 

1 

[19] R-ExecuteDBL-RI , 
[2O] R-ExecuteDBL-RC, 
[21] R-DefineDBL-RI, 
[22] R-Def i neDBL-RC, 
[23] R-InvokeDBL-RI, 
[24] R- InvokeDBL-RC, 
[25] R-DropDBL-RI, 
[26] R-DropDBL-RC 

::= SEQUENCE 
Operati onID, 
[O] R-Ini tial ize-Request 

::= SEQUENCE 
OperationID, 
CHOICE 
[O] R-Initialize-Result, 
[l] R-Ini ti al i ze-Error 

::= SEQUENCE 

::= SEQUENCE 
Operati onID, 
[O] R-Termi nate-Request 

::= SEQUENCE 
Operati on1 D, 
CHOICE 
[O] R-Termi nate-Resul t, 
[l] R-Termi nate-Error 

::= SEQUENCE 
Operati onID, 
[O] NULL 

::= SEQUENCE 
Operati onID, 
[O] R-Begi nTransacti on-Error 
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O ISO/IEC ISO/IEC 9579-21993(E) 

R-Commi t-RI 
{ operati on1 D 

r-Commi t-req 
1 

R-Commi t - R C  
{ operationID 

res-or-err 
{ r-Commi t - r e s  

r-Commi t - e r r  
1 

1 
R-Roll back-RI 

{ operationID 0 r-Roll back-req 
1 

R-Roll back-RC 
{ operationID 

res-or-err 
{ r-Roll back-res 

r-Roll back-err 
1 

1 
R-Cancel -RI 

{ operationID 
r-Cancel -req 

1 
R-Cancel -RC 

{ operationID 
res-or-err O { r-Cancel-res 

r-Cancel -e r r  
1 

1 
R-Status-RI 

{ operati onID 
r-Status-req 

1 
R-Status-RC 

{ operat i on1 D 
res-or-err 

1 

{ r-Status-res 
r-Status-err 

1 

::= SEQUENCE 
Operati onID, 
[O] NULL 

::= SEQUENCE 
OperationID, 
CHOICE 
[O] R-Commi t-Resul t ,  
[l] R-Commi t-Error 

::= SEQUENCE 
Operati on1 D ,  
[O] NULL 

::= SEQUENCE 
Operati on1 D ,  
CHOICE 
[O] NULL, 
[l] R-Roll back-Error 

::= SEQUENCE 
Operati on1 D , 
[O] R-Cancel -Request 

::= SEQUENCE 
Operati on1 D ,  
CHOICE 
[O] R-Cancel -Result , 
[l] R-Cancel -Error 

::= SEQUENCE 
OperationID, 

' [O] R- S t a t u s - Reques t 

::= SEQUENCE 
Operati onID, 
CHOICE 
[O] R-Status-Resul t ,  
[l] R-Status-Error 
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ISO/IEC %7%21993(E) 

R-Open-RI 
{ operat ionID 

r-Open-req 
1 

R-Open-RC 
{ o p e r a t i  on I D  

r e s - o r - e r r  
{ r-Open-res 

r-Open-err 
1 

1 
R-C1 ose-RI 

{ operat ionID 
r-C1 ose-req 

1 
R-C1 ose-RC 

{ operat ionID 
r e s - o r - e r r  
{ r-C1 ose-res 

r-C1 ose-err  
1 

1 
R-ExecuteDBL-RI 

{ operat ionID 
r-ExecuteDBL-req 

1 
R-ExecuteDBL-RC 

{ o p e r a t i  onID 
r e s - o r - e r r  
{ r-ExecuteDBL-res 

r-ExecuteDBL-err 
1 

1 
R-Def i neDBL-RI 

{ operat ionID 
r -Def  i neDBL-req 

1 
R-Def i neDBL-RC 

{ o p e r a t i  onID 
r e s - o r - e r r  
{ r - D e f i  neDBL-res 

r-Def i neDBL-err 
1 

1 

::= SEQUENCE 
Operati  on1 D , 
[O] R- Op e n - Req u e s t 

::= SEQUENCE 
Operati  on I D  , 
CHO1 CE 
[O] R-Open-Resul t , 
[l] R-Open-Error 

::= SEQUENCE 
Operati  on I D  , 
[O] R-Close-Request 

::= SEQUENCE 
OperationID, 
C H O I C E  
[O] R-C1 ose-Resul t , 
[l] R-C1 ose-Error 

::= SEQUENCE 
OperationID, 
[O] R-ExecuteDBL-Request 

::= SEQUENCE 
Operati  onID , 
C H O I C E  
[O] R-ExecuteDBL-Resul t , 
[l] R-ExecuteDBL-Error 

::= SEQUENCE 
Operati  onID, 
[O] R-Def i neDBL-Request 

::= SEQUENCE 
Operati  on1 D y  
C H O I C E  
[O] R-Def i neDBL-Resul t , 
[ 11 R-Def i neDBL-Error 

O ISO/IEC 
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O ISO/IEC 

R- I nvokeDBL-RI 
{ operat  i on1 D 

r-InvokeDBL-req 
I 

I 
R-InvokeDBL-RC 

{ operat ionID 
res -o r -e r r  
{ r-InvokeDBL-res 

r-InvokeDBL-err 
I 

1 
I R-DropDBL-RI 
I { operat ionID 

I 
I 
I 0 r-DropDBL-req 
l 

ISO/IEC 9579-2 1993(E) 

::= SEQUENCE 
Operat i onID , 
[O] R- I nvokeDBL-Request 

::= SEQUENCE 
Operat i  on1 D , 
CHO1 CE 
[O] R-InvokeDBL-Resul t, 
[l] R-InvokeDBL-Error 

::= SEQUENCE 
Operat i  onID, 
[O] R- DropDBL- Reques t 

R-DropDBL-RC ::= SEQUENCE 
I { operat ionID OperationID, 

I { r-DropDBL-res [O] R-DropDBL-Resul t , 
1 r es -o r -e r r  C H O I C E  

r-DropDBL-err [ 11 R-DropDBL-Error 
I 

I 
-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R - I n i t i a l  ize-Request ::= SEQUENCE 
{ d i  a l  ogueI DSuf f i x 
i dent i tyOf User 
userAuthent i  c a t i  onData 
c o n t r o l  Serv i  ceDataRequested [3] BOOLEAN DEFAULT FALSE, 
f u n c t i o n a l  Uni tsRequested [4] Funct ionalUni ts ,  

[O] D i  a l  ogueI DSuff i x ,  
[il V i s i b l e s t r i n g ,  
[2] Aut hen t i c a t i  onData OPT1 ONAL, 

a sQLIn i  ti a l  i zeArgument [3O] S Q L I n i t i a l  izeArgument OPTIONAL 
I 

R-Ini  t i a l  ize-Resul t ::= SEQUENCE 
{ c o n t r o l  ServiceData [O] SEQUENCE 

{ c o n t r o l  Serv i  cesAl 1 owed [O] BOOLEAN DEFAULT TRUE, 
c o n t r o l  Authent icat ionData [l] Authent icat ionData OPTIONAL I 

OPTIONAL, 
[l] Funct ionalUni ts ,  

1 
funct ionalUni tsAl lowed 

I sQLIn i  ti a l  i zeResul t 
1 

[3O] SQLIni  t i a l  izeResul t OPTIONAL 

R - I n i t i a l i z e - E r r o r  : := C H O I C E  
{ accesscontrol  V i  o l  a t i  on 

dupl i cateDi a l  ogueI D 
i nval  i dSequence 
opera t i  onAborted Operat i  onAborted, 
userAuthenticationFailure UserAuthent icat ionFai  1 ure 

AccessControlViolat ion,  
Dupl icateDialogueID, 
I n v a l  idsequence, 
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ISO/IEC 9579-2: 1993(E) 

1 
_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-Termi nate-Request ::= NULL 

R-Termi nate-Resul t ::= NULL 

R-Terminate-Error ::= CHOICE 
{ dupl icateOperationID Dupl icateOperationID, 

i nval i dSequence 
operati onAborted Operati onAborted y 
servi ceNotNegoti ated 

Inval i dSequence y 

Servi ceNotNegoti ated 
1 

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-Begi nTransacti on-Error ::= CHOICE 
{ dupl icateOperationID Dupl icateOperationID, 

i nval i dSequence 
operati onAborted Operati onAborted, 
servi ceNotNegoti ated ServiceNotNegotiated 

Inval i dSequence y 

1 
_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R-Commi t-Resul t ::= SEQUENCE 

{ transactionResu1 t [O] ENUMERATED 
{ committed (0) Y 

roll edBack (1) 
1 

1 
R-Commi t-Error ::= CHOICE 

{ dupl icateOperationID Dupl icateOperationID, 
i nval i dSequence Inval i dSequence 
1 

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R-Roll back-Error ::= CHOICE 

{ dupl icateOperationID Dupl icateOperationID, 
i nval i dSequence Inval i dSequence 
1 

-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R-Cancel -Request ::= SEQUENCE 

{ control 1 edDi al ogue 
{ di al ogueIDCl i ent Invocati on 
dial ogueIDSuffix 
control Authenti cati onData. 

[O] SEQUENCE 
[O] DialogueIDCl ientInvocation OPTIONALy 
[ 11 Di al ogue I DSu f f i x , 
[2] AuthenticationData 

40 
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O ISO/IEC ISO/IEC 9!579-21993(E) 

OPTIONAL, 
[l] SEQUENCE OF OperationID OPTIONAL 

1 
1istOfOperationID 
1 

R-Cancel -Resul t ::= NULL 

R-Cancel -Error ::= CHOICE 
{ control Authenti cati onFai 1 ure 
control Servi cesNotAl1 owed 
di al ogueIDUnknown 
dupl icateOperationID 
i nval i dSequence 
operati onAborted Operati onAborted , 
serviceNotNegotiated ServiceNotNegotiated 

Control Authenti cationFai 1 ure, 
ControlServicesNotAl lowed, 
Di al ogueIDUnknown , 
Dupl i cateoperati onID, 
Inval i dsequence, 

} e- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
R-Status-Request ::= SEQUENCE 

{ control 1 edDi al ogue [O] SEQUENCE 
[O] Dial ogueIDCl i entInvocation OPTIONAL, { di al ogueIDCl i entInvocati on 

di al ogueIDSuff i x [l] Di al ogueIDSuff ix, 
control AuthenticationData [2] AuthenticationData 

OPTIONAL, 
[l] SEQUENCE OF OperationID OPTIONAL 

1 
1 istOfOperationID 
1 

R-Status-Resul t ::= SEQUENCE 
{ 1 i StOfStatusInforrnation [O] SEQUENCE OF StatusInformation OPTIONAL 

1 
R-Status-Error ::= CHOICE 

{ control Authenti cati onFai 1 ure 
control Servi cesNotAl1 owed 

dupl icateOperationID 
i nval i dSequence 
operati onAborted Operati onAborted, 
ServiceNotNegotiated ServiceNotNegoti ated 

Control Authenti cati onFai 1 ure, 
Control Servi cesNotAl1 owed, 

Dupl i cateoperati on1 D, 
I nval i dSequence , 

0 di al ogueIDUnknown DialogueIDUnknown, 

1 
-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-Open-Request ::= SEQUENCE 
{ dataResourceHandl e [O] DataResourceHandl e, 
dataResourceName [2] Visiblestring OPTIONAL, 
sQLAccessContro1 Data 
sQLUsageMode [4] SQLUsageMode DEFAULT retrieval , 
sQLOpenArgument [3O] SQLOpenArgument OPTIONAL 

[3] AccessControl Data OPTIONAL, 

1 
R-Open-Resul t ::= SEQUENCE 

41 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
79

-2:
19

93

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


ISO/IEC 9579-21993(E) 

{ sQLOpenResu1 t 
1 

[3O] SQLOpenResul t OPTIONAL 

R-Open-Error ::= CHOICE 
{ dataResourceAl readyopen DataResourceAl readyopen y 

DataResourceNameNotSpeci f i  ed , 
DataResourceNotAvai 1 able, 

Dupl i cateDataResourceHand1 e y 

Dupl i cateopera t i  onID , 
Inva l  i dSequence , 
Operati oncancel 1 ed , 

dataResourceNameNotSpeci f i  ed 
dataResourceNotAvai lab1 e 
dataResourceUn known DataResourceUnknown, 
dupl i cateDataResourceHand1 e 
dupl i cateoperat i  onID 
i nval  i dSequence 
operat  ionAborted Operati onAborted, 
ope ra t i  oncancel 1 ed 
se rv i  ceNotNegotiated ServiceNotNegoti ated, 
sQLOpenError SQLOpen E r r o r  
1 

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-C1 ose-Request ::= SEQUENCE 
{ 1 i stOf  DataResourceHandl e [O] SEQUENCE OF DataResourceHandl e OPTIONAL 

1 
R-C1 ose-Resul t ::= SEQUENCE 

{ 1 i stOfCloseExceptions [O] SEQUENCE OF C I  oseExcept i on OPTIONAL 
1 

R-C1 ose-Error ::= C H O I C E  
{ dupl icateOperationID Dupl icateOperationID, 
i nval idsequence 
operationAborted Operati onAborted , 
operat  i oncancel 1 ed 
s e r v i  ceNotNegoti a ted 
sQLCl oseError SQLCl oseError 

I nva l  i dsequence, 

Operat i oncancel 1 ed , 
Servi ceNotNegoti a ted , 

1 
_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-ExecuteDBL-Request ::= SEQUENCE 
{ dataResourceHandl e [O] DataResourceHandl e OPTIONAL, 

[Z] SQLDBLArgumentSpeci f i  c a t i  on OPTIONALy 
[3] SQLDBLResul tSpeci f i c a t i o n  OPTIONALy 

[4] SEQUENCE 

sQLDBLStatement [l] SQLDBLStatement y 

SQLDBLArgumentSpeci f i  ca t i on  
sQLDBLResultSpecification 
dBLArgumen t s  C H O I C E  
{ s i  ng l  eArgument 

{ r e p e t i  t ionCount [O] INTEGER DEFAULT 1, 
sQLDBLArgumentVa1 ues [l] SQLDBLArgumentVal ues OPTIONAL 
1, 

1 

mu1 ti p l  eArgument 
{ 1 i stOfSQLDBLArgumentVa1 ues 

[5] SEQUENCE 
[O] SEQUENCE OF SQLDBLArgumentVal ues 

OPT1 ONAL 1 

O ISO/IEC 
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O ISO/IEC ISO/IEC 9579-2 1993(E) 

R- Execu teDBL- Resu 1 t ::= SEQUENCE 
[l] SQLDBLResultSpeci f i c a t i o n  OPTIONAL, 
[Z] SEQUENCE OF Resul tVal  ues OPTIONAL 

{ sQLDBLResu1 tSpeci f i  c a t i  on 
1 i stOfResul tVa l  ues 
1 

R- Execut e DBL- E r  r o r  ::= CHOICE 
{ badRepeti t ioncount  BadRepeti t ioncount ,  

dataResourceHandl eNotSpeci f i  ed DataResourceHandl eNotSpeci f i  ed , 
dataResourceHandl eUn known DataResourceHandl eUnknown , 
dupl icateOperationID Dupl icateOperationID, 
i nval i dSequence Inva l  idsequence, 
noDataResourceAvai 1 ab1 e NoDataResourceAvai 1 ab1 e, 
opera t i  onAborted Operati  onAborted, 
opera t i  oncancel 1 ed Operat i oncancel 1 ed, 

t ransac t i  onRol1 edBack Transacti  onRol ledsack, 
sQLExecuteDBLError SQLExecuteDBLError 

(b serv i  ceNotNegoti a ted ServiceNotNegotiated, 

1 
-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-Def i neDBL-Request ::= SEQUENCE 
{ commandHand1 e [O] CommandHandl e, 

dataResourceHandl e [l] DataResourceHandl e OPTIONAL, 
sQLDBLStatement [2] SQLDBLStatement , 
sQLDBLArgumentSpeci f i c a t i  on 
sQLDBLResu1 tSpeci f i  c a t i  on 

[3] SQLDBLArgumentSpeci f i c a t i o n  OPTIONAL, 
[4] SQLDBLResul tSpeci f i  ca t i on  OPTIONAL 

1 
R-Def i neDBL-Resul t . ;QLDBLExcepti on 

::= SEQUENCE 
{ sQLDBLResul tSpeci f i  c a t i  on [O] SQLDBLResul tSpeci f i  c a t i  on OPTIONAL, 

[l] SQLDBLExcepti on OPTIONAL 

. .- R-Def i neDBL-Error . .- 
{ dataResourceHandl eNotSpeci f i  ed 

dataResourceHandl eUn known 
dupl i cateCommandHand1 e 
dupl i cateoperat i  on1 D 
i nval idsequence 
noDataResourceAvai 1 ab1 e 
operat i onAborted 
opera t i  oncancel 1 ed 
serviceNotNegotiated 
sQLDef i neDBLError 

C H O I C E  
DataResourceHandl eNotSpeci f i  ed , 
DataResourceHandl eUnknown , 
Dupl i cateCommandHand1 e , 
Dupl icateOperationID, 
Inva l  i dSequence , 
NoDataResourceAvai 1 ab1 e , 
Operati onAborted, 
Operati  oncancel 1 ed , 
ServiceNotNegotiated, 
SQLDefineDBLError 

1 
-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-InvokeDBL-Request ::= SEQUENCE 
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ISO/IEC 9579-2 1993(E) 

{ commandHand1 e [O] CommandHandl e, 

[l] SEQUENCE 
dBLArgumen ts CHOICE 
{ si ngl eArgument 

{ repeti tioncount [O] INTEGER DEFAULT 1, 
[l] SQLDBLArgumentVal ues OPTIONAL sQLDBLArgumentVa1 ues 

1, 

1 

mu1 t i pl eArgumen t 
{ 1 i stOfSQLDBLArgumentVa1 ues 

[2] SEQUENCE 
[O] SEQUENCE OF SQLDBLArgumentVal ues 

OPTIONAL 1 
1 

R- I nvokeDBL-Resul t : := SEQUENCE 
{ sQLDBLResu1 tSpeci fi cati on [O] SQLDBLResul tSpeci fi cati on OPTIONAL, 

[ZJ SEQUENCE OF Resul tVal ues OPTIONAL 1 i stOfResu1 tVal ues 
1 

R-InvokeDBL-Error 
{ badRepeti ti oncount 
commandHand1 eUnknown 
dupl icateOperationID 
i nval i dSequence 
operati onAborted 
operati oncancel 1 ed 
servi ceNotNegoti ated 
transactionRolledBack 
sQLInvokeDBLError 
1 

::= CHOICE 
BadRepeti tionCount , 
CommandHandl eUnknown , 
DuplicateOperationID, 
I nval i dSequence , 
Operati onAborted, 
Operati oncancel 1 ed , 
ServiceNotNegotiated, 
Transacti onRol ledBack 
SQLInvokeDBLError 

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R-DropDBL-Request ::= SEQUENCE 
{ 1 i stOfCommandHand1 e [O] SEQUENCE OF CommandHandl e OPTIONAL 

1 
R-DropDBL-Resul t ::= SEQUENCE 

{ 1 i stOfDropDBLExcepti ons [O] SEQUENCE OF DropDBLExcepti on OPTIONAL 
1 

R-DropDBL-Error ::= CHOICE 
{ dupl icateOperationID Dupl icateOperationID, 

i nval i dSequence 
operati onAborted Operati onAborted , 
operati oncancel 1 ed 
servi ceNotNegoti ated 

Inval i dsequence, 

Operati oncancel 1 ed , 
Servi ceNotNegoti ated 

1 
_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-- 
-- Definitions of common types, ordered alphabetically -- 
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O ISO/IEC ISO/IEC 9579-21993(E) 

AuthenticationData ::= CHOICE 
{ cstring [O] IASString, 
ostring [l] OCTET STRING, 
bstring [Z] BIT STRING 
1 

C1 oseExcepti on ::= SEQUENCE 
{ dataResourceHandl e [O] DataResourceHandl e, 
cl oseExcepti on CHOICE 
{ dataResourceHandleUnknown [l] NULL 

CommandHandl e 

a)ataResourceHandl e 

Di al ogueI DC1 i entI nvocati on 
{ apTi tl e 
aeQual i fi er 
apInvocat i on1 D 
aeInvocat i on1 D 
1 

Di al ogueIDSuff ix 
{ ostring 

1 
DropDBLExcepti on 

{ commandHandl e 
dropDBLException 
{ commandHandl eUnknown 

1 
1 0 

FunctionalUni ts 
{ termination 
transaction 
cancel 
status 
resource 
immediate-DBL 
stored-DBL 
1 

Operati on ID 

Reçu1 tVal ues 
{ sQLDBLExcepti on 
sQLDBLResu1 tVal ues 
1 

: : = INTEGER 

: := INTEGER 

::= SEQUENCE 
[O] AP-ti tle, 
[l] AE-qualifier, 
[2] AP- i nvocati on-i denti fi er, 
[3] AE-invocati on-identi fi er 

::= CHOICE 
[O] OCTET STRING 

::= SEQUENCE 
[O] CommandHandle, 
CHOICE 
[l] NULL 

::= INTEGER 

::= SEQUENCE 
[O] SQLDBLExcepti on, 
[l] SQLDBLResul tVal ues OPTIONAL 
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ISO/IEC 9579-2:1993(E) O ISO/IEC 

Sta tus In fo rmat i  on 
{ operat ionID 

opera t ions ta tus  
{ ope ra t i  onIDUnknown 

awai t i  ngExecut i on 
execut ing 
f i n i  shed 
cancel 1 ed 
abor ted 
1 

1 

::= SEqUENCE 
[O] Operat i on1 D , 
CHOICE 
[il NULL, 
[2] NULL, 
[3] NULL, 
[4] NULL, 
[5] NULL, 
[6] V i  s i  b l e S t r i n g  

_ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- Def i n i  t i ons o f  generi c ASN. 1 e r r o r s  
-- 
-- 
AccessContro lV io la t ion ::= [APPLICATION O] NULL 

CommandHandl eUnknown 

ControlAuthenticationFai 1 ure  

Cont ro l  Servi  cesNotAl1 owed 

DataResourceAl readyopen 
{ dataResourceHandl e 

1 
DataResourceHandl eNotSpeci f i  ed 

DataResourceHandl eUnknown 

DataResourceNameNotSpeci f i  ed 

DataResourceNotAvai 1 ab1 e 

DataResourceUn known 

D i  a l  ogueIDUnknown 

Dupl i cateCommandHand1 e 

Dupl i cateDataResourceHand1 e 

Dupl icateDia logueID 

Dupl icateOperat ionID 

I n v a l  i dSequence 

BadRepetit ionCount ::= [APPLICATION 11 NULL 

::= [APPLICATION 21 NULL 

::= [APPLICATION 31 NULL 

::= [APPLICATION 41 NULL 

: := [APPLICATION 51 SEQUENCE 
[O] DataResourceHandle 

::= [APPLICATION 61 NULL 

::= [APPLICATION 71 NULL 

::= [APPLICATION 81 NULL 

: : = [APPLICATION 91 ErrorDi agnost i  c 

::= [APPLICATION 101 NULL 

::= [APPLICATION il] NULL 

::= [APPLICATION 121 NULL 

::= [APPLICATION 131 NULL 

::= [APPLICATION 141 NULL 

::= [APPLICATION 151 NULL 

: := [APPLICATION 161 SEQUENCE 
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