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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

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

Introduction

The purpose of this part is to provide a common binding-independent API for metadata access and interchange.  This Standard might be used for accessing metadata as described in the ISO/IEC 11179 multi-part standard, Metadata Registries.

Information technology — Metadata registry interoperability and bindings — API bindings overview

1 Scope

This part specifies the conceptual model, semantics, and binding-independent application programming interface (API) for metadata and metadata interchange.

2 Normative reference(s)

The following referenced documents are indispensable for the application of this document.  For dated references, only the edition cited applies.  For undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 11404:1996, Language Independent Datatypes
ISO/IEC 13886:1995, Language Independent Procedure Calling
ISO/IEC 20944-01:2002, Information technology -- Metadata registry interoperability and bindings -- Conformance
ISO/IEC 20944-02:2002, Information technology -- Metadata registry interoperability and bindings -- Attribute mapping
3 Term(s) and definition(s)

For the purposes of this International Standard, the following definitions apply.  Terms explicitly defined in this International Standard are not to be presumed to refer implicitly to similar terms defined elsewhere. Terms not defined in this International Standard are to be interpreted according to ISO/IEC 2382-1.

3.1
binding
An application or mapping from one framework or specification to another.

3.2
encoding
The bit and byte format and representation of information.

3.3
implementation-defined behavior
Unspecified behavior where each implementation documents how the choice is made.

3.4
smallest permitted maximum
The smallest maximum value.

Example: The smallest permitted maximum length of field X shall be 25.

3.5
unspecified behavior
Implementation behavior for which a standard provides two or more possibilities and imposes no further requirements on which possibility is chosen in any instance.

Acronyms and abbreviations

· API: Application Programming Interface

· LID: Language Independent Datatypes

· MDAS: Metadata Access Service

4 Conformance

A conforming API shall conform to

· the requirements of Attributes Mapping, as specified in ISO/IEC 20944-02;

· the requirements of Metadata Registry API binding, as specified in ISO/IEC 20944-20, subclause 4.4; and

· the requirements of Clauses 5-8 of this Part.

A conforming implementation shall support all APIs.  A conforming implementation shall return error codes for messages or parameters it does not support.

5 Functionality

The MDAS shall support  metadata interchange to/from a metadata repository.

A conforming implementation shall support all mandatory messages.  A conforming implementation shall return error codes for messages or parameters it does not support.

6 Conceptual Model

The MDAS conceptual model is divided into two parts: the data model and the namespace model.  The data model describes the "logical" structure of  information as it is transferred.  The naming model describes the mapping of the logical structure to a naming hierarchy.  Note: The use of hierarchical naming does not imply a hierarchical data model or metadata model.

6.1 Data model of metadata

The MDAS data model refers to the construction or deconstruction of data on the sending and receiving ends.  When data is retrieved or stored, a data model is implied for the purposes of transmission, i.e., the data model does not define the implementation of the sender or receiver.  The following concepts characterize the data model.

6.1.1 Objects

A unit or collection of data is called an "object" (not to be confused with "objects" of "object-oriented" analysis, design, and programming).  Objects are structured data characterized by:

6.1.1.1 Atomic objects

An object may be an "atomic object" if the object has values which are intrinsically indivisible, e.g., a basic type such as integer, real, character.  Examples: 17, -1.7E8, 0D19980831235959, "hello world".

6.1.1.2 Aggregates

An aggregate is a collection of objects (atomic or not).  Each member of the aggregate is called a "data element".  The data elements may be ordered or unordered, named or unnamed, typed or untyped.  An aggregate may be nested, i.e., a data element of aggregate may be an aggregate itself.  Example: The list { X: 17 Y: { 18 19 20 } Z: 0D19980831232359 } contains three named data elements X, Y, and Z.  The first data element (X) is an atomic object of type integer.  The second data element (Y) is an aggregate of three unnamed data elements.  The third data element (Z) is an atomic object of type date-and-time.  The difference between an aggregate and a C programming language structure is: a C structure is always ordered, named, and typed; whereas an aggregate may be ordered, named, and/or typed.

6.1.1.3 Hierarchical organization

The nesting implies a hierarchical organization only from the perspective of data access, not from data implementation.  For example, a multi-dimensional array may use the same access method as a nested list.  As an analogy, when comparing the C programming language two-dimensional array char x[10][20] to the nested list char *y[10], both types are accessed by the same hierarchical method: x[a][b] and y[a][b].

6.1.1.4 Types

Objects may be typed.  The ISO/IEC 11404 Language Independent Datatype (LID) Standard is supported.  LID includes basic types (e.g., boolean, integer, real, date-time, string), type parameters (e.g., precision), and type operators (e.g., lists, records, sets).

6.1.2 Properties

Properties can be associated with objects.  Properties are attributes of the object.

6.1.2.1 Property lists

Each object may have an associated property list.  A property list is an ordered, named list of objects.  Example: The object { 1 2 3 } might have the property list { color: red price: 123 }.

6.1.2.2 System and user properties

Some properties are created by the system, e.g., _type, _shape, _last_modified.  Some properties are created by the user (or application), e.g., color, price.  Namespace conventions (e.g., a leading underscore for system properties) help avoid collisions between user and system properties.

6.1.2.3 Static and dynamic properties

Static properties exist for the duration of the object (unless explicitly removed) and can be listed, e.g., _type, color.  Dynamic properties might not be enumerable and might not exist for the duration of the object.

6.1.2.4 Stored and calculated properties

Some properties have explicit storage associated with the object, e.g., color and (possibly) _type.  Some properties may be implicit or calculated and have no storage, e.g., _type and _shape.

6.1.2.5 Memory and volatile properties

Some properties behave the like "memory", i.e., "reading" the property more than once always returns the same value, and "writing" the same value more than once has the same affect as writing it once.  Example: The properties color and price are "memory"-like properties because they remain the same.  The property _last_modified is "volatile"-like because the value may change; the property usage_payment is "volatile"-like because setting its value more than once (e.g., paying a usage fee of 0.50 USD more than once) might have a different effect than setting the value only once.

6.1.2.6 Properties of the Datatype

Some properties are inherent to the datatype itself, such as "ordered" vs. "unordered".  LID specifies some of these properties.  Other properties may exist.

6.1.3 Naming and navigation

Non-atomic objects imply more than one element.  Naming methods facilitate navigation of structured data in objects.

6.1.3.1 Named and numbered indexes

Elements in ordered lists may be accessed by number, e.g., the element numbered 2 of the list { 15 16 17 } is 17.  Named elements in lists may be accessed by name, e.g., the element number Z of the list { X: 15 16 Z: 17 } is 17.  Named elements of ordered lists may be access by name or name, e.g., the third element of { X: 15 16 Z: 17 } may be accessed by the name Z or the number 2.

6.1.3.2 Hierarchical naming

Names are hierarchical because the objects they navigate have hierarchical naming. Example: the names C/Z, C/2, 2/Z, and 2/2 all name the element 17 in the object { A: 10 B: 11 C: { X: 15 Y: 16 Z: 17 } }.

6.1.3.3 Merged namespaces

The object, property,  link, control, etc., namespaces are merged with the object namespace to simplify the number of methods of access, e.g., no need for separate "getvalue" and "getlink" messages.

Examples: The property Y of the object X is accessed via the name X/.Y.  For the soft link of L that points to D: (1) getting the value L "chases" the link and returns the value of D, (2) getting the value L/ refers to the link itself, i.e., the reference to D, not the value of D, (3) getting the value L/. chases the link and retrieves D.

6.1.3.4 Naming conventions

Several naming convention are used to increase interoperability and reduce integration cost.  The user (application) uses external names.  The system (implementation) uses internal names.  External names are mapped to/from logical names.  A logical name is a sequence of pathname separators and pathname segments.  Each pathname segment consists of words separated by word separators.  Logical names are mapped to/from internal names.

Example: The external naming conventions use MIME names, while the internal names use C programming language conventions.  The external MIME name Abc-Def-Ghi/3/Jkl-Mno is mapped to the logical pathname: the first path segment is the words Abc, Def, and Ghi; the second path segment is the word 3; the third path segment is the words Jkl Mno.  The logical name is mapped to the internal C programming language name Abc_Def_Ghi[3].Jkl_Mno or, possibly, Abc_Def_Ghi[3]->Jkl_Mno.

6.1.3.5 Hard links

An object may be accessed by more than one name.  A hard link is a first class reference to an object.  An object exists until all its hard links have been removed, then the object is destroyed.

6.1.3.6 Soft links

An alternate name may be created for an object. A soft link is a second class name: the link may still exist after the target object is destroyed.  Soft links are implicitly "chased" (automatically "dereferenced").

Example: If the soft link L points to D, then (1) getting the value L "chases" the link and returns the value of D, (2) getting the value L/ refers to the link itself, i.e., the reference to D, not the value of D, (3) getting the value L/. chases the link and retrieves D.

6.1.3.7 Reference

A name or pointer to an object.  A reference is a second class name: the link may still exists after the target object is destroyed.  References must be explicitly "chased" (or "dereferenced").  Example: If the reference L points to D, then (1) getting the value L refers to the link itself, i.e., the reference to D, not the value of D, (2) getting the value L/ refers to the link itself, just like L, (3) getting the value L/. chases the link and retrieves D.

6.1.3.8 Views

A view represents a subset of structure data.  A simple view might be a subtree of  structure data.  A complex view may be an SQL select query to describe to subset.

6.1.4 Views

Views describe subsets of information within the repository.  A view may be used to address the following needs.

6.1.4.1 Functional subsets

A view may be created to located and isolated certain information, such as "create the view V for address list X, that contains all the business (not personal) contacts".  With this view created, it might be possible to access each of the business contacts John and Jane by number as V/0 or V/1 access by name as V/doe-john or V/doe-jane.

6.2 Control model

*** TO BE SUPPLIED ***

7 Data Definition

7.1 Datatypes

The MDAS datatypes are based on LID.

7.2 Data model semantics

The following is an overview of the data model semantics.

7.2.1 Inherent structure

Objects contain data the is navigated by hierarchical names (note: this does not imply hierarchical data).

Example:

struct

{


int id;


char name[100];


time_t datetime;

};

A C programming language structure is represented conceptually as:

   Name        Value       

+-----------+-------------+

| id        | 11223344    |

+-----------+-------------+

| name      | John Doe    |

+-----------+-------------+

| datetime  | 19980102    |

+-----------+-------------+

The same conceptual structure may be used for XML:

<NAMEINFO>


<ID>11223344</ID>


<NAME>John Doe</NAME>


<DATETIME>19980102</DATETIME>

</NAMEINFO>

7.2.2 Hierarchical naming

Data is "structured" via a hierarchical naming system.

Example:

struct

{


int id;


struct


{



char last[40];



char first[30];



char middle[30];



char title[10];


} name;


time_t datetime;

};

The nested C structure may be represented conceptually as:

   Name        Value      

+-----------+-------------+

| id        | 11223344    |

+-----------+-------------+

| name      |last  | Doe  |

+-----------+-------------+

| name      |first | John |

+-----------+-------------+

| name      |middle| Q.   |

+-----------+-------------+

| name      |title | Dr.  |

+-----------+-------------+

| datetime  | 19980102    |

+-----------+-------------+

The most important feature is the hierarchical name.  Using C syntax as an example, id, name.last, name.first, name.middle, name.title, datetime.  Note that the naming is the key feature, not the implementation of the structure, so the following is an equivalent conceptual model from a MDAS perspective:

   Name        Value       

+-----------+-------------+

| id        | 11223344    |

+-----------+-------------+

| name      |     *-------|-------+

+-----------+-------------+       |

| datetime  | 19980102    |       |

+-----------+-------------+       |

                                  V






   Name        Value       





+-----------+-------------+





| last      | Doe         |





+-----------+-------------+





| first     | John        |





+-----------+-------------+





| middle    | Q.          |





+-----------+-------------+





| title     | Dr.         |





+-----------+-------------+

The above conceptual data structures could be represented by UNIX filesystems (e.g., id, name/last, name/first, name/middle, name/title, datetime) or by Windows Registry (e.g., id, name\last, name\first, name\middle, name\title, datetime).

7.2.3 Associated properties

Objects can have properties associated with them.  Properties are, conceptually, list of name-value pairs.  Properties may be system-defined (e.g., pointer address) or user-defined (e.g., security), static (e.g., type) or dynamic (e.g., last modified time), require storage (e.g., security) or calculated on demand (e.g., length).

   Name        Value       

+-----------+-------------+

| id        | 11223344    |

+-----------+-------------+ Property List

| name      | John Doe    |-------+

+-----------+-------------+       |

| datetime  | 19980102    |       |

+-----------+-------------+       |

                                  V






   Name        Value       





+-----------+-------------+





| address   | 0x12345678  |





+-----------+-------------+





| security  | read-write  |





+-----------+-------------+





| type      | string      |





+-----------+-------------+





| modified  | 19980103    |





+-----------+-------------+





| length    | ???         |





+-----------+-------------+

7.2.4 Merged namespace for properties

The namespace of properties are merged with the namespace of objects to simplify access to information, i.e., only a "get value" is needed rather than requiring both "get value" and "get property value" operations.  Assuming name conventions of / as a pathname separator and . as a property introduction, the _type property of the object name would be accessed via name/._type.

7.2.5 The _value property

The _value property of an object is identical to the value of the object, e.g., reading or writing the value of "object" is identical to reading or writing the value of the property _value associated with the object, i.e., getting object is the same getting object/._value.

7.2.5.1 External, logical, and internal naming conventions

The naming conventions may vary.  Conceptually, the "external name" is the name used in information interchange, e.g., the name used in the "get" name.  The "external name" is mapped to the "logical name".  A "logical name" is comprised of a list of path name segments, each segment is a list of word names.  The "logical name" is mapped to the "internal name" within the implementation of the structured data.

Examples of external names with varying external name conventions:

Abc-Def/Ghi-Jkl/Mno-Pqr-Stu/123/456    # MIME

abc_def.ghi_jkl.mno_pgr_stu[123][456]  # C language

AbcDef\GhiJkl\MnoPqrStu\123\456        # Windows Registry

((abc def) (ghi jkl) (mno pqr stu) 123 456)  # LISP

The above external names map into the following "logical name":

path segment #1:

        word #1: abc

        word #2: def

path segment #2:

        word #1: ghi

        word #2: jkl

path segment #3:

        word #1: mno

        word #2: pqr

        word #3: stu

path segment #4:

        word #1: 123

path segment #5:

        word #1: 56

The above logical name might map into any of the following "internal names"

Abc-Def/Ghi-Jkl/Mno-Pqr-Stu/123/456    # MIME

abc_def.ghi_jkl.mno_pgr_stu[123][456]  # C language

AbcDef\GhiJkl\MnoPqrStu\123\456        # Windows Registry

((abc def) (ghi jkl) (mno pqr stu) 123 456)  # LISP

The external naming conventions are independent of and automatically mapped to the internal naming conventions, e.g., a MIME naming convention might be used externally but a C language convention is used internally.

Note: The above naming conventions are only examples.  The naming conventions are defined via parametric specification.

7.2.6 Keywords

Keywords are identifiers indicated by the prefix "._".  Keywords have special meaning, as defined below.

· ._typeas: Returns the value converted to a specific type, e.g., "zipcode/._typeas/int".

· ._value: The "value" property.

· ._prop: A list of properties.

· ._type: The type of the object.

· ._label: The label-only portion of the object.

8 Services

EDITOR'S NOTE: The API definitions are C/C++/Java-like.  Native API definitions will be further developed in the next drafts.

8.1 Session establishment services

The following messages start up and shut down sessions with the metadata registries.

8.1.1 Connect

Synopsis

mdas_connect:

procedure

(


in target: string, // repository to connect to


in options: string, // connect options

)

returns mdas_handle,

Description

Creates a new session to a metadata repository as named by target.  The options parameter is a whitespace-separated list of name-value pairs that describe an implementation-defined set of connection options.  If successful, returns a session handle to the repository, but does not request access (see mdas_open).  If not successful, returns a null session handle.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


ch = mdas_open(sh,"postal_address","read-only");


// ...


mdas_close(ch);


// ...


mdas_disconnect(sh);

}

8.1.2 Disconnect

Synopsis

mdas_disconnect:

procedure

(


in session: mdas_handle // session handle

)

returns (state(success,failure)),

Description

Closes and disconnects a session to a metadata repository associated with the handle session and all of its child sessions.  Returns success if successful, failure  if unsuccessful.

Example

// C/C++ illustration

mdas_handle sh; // session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

// ... open session threads

// ... access metadata

// ... close session threads

mdas_disconnect(sh);

8.1.3 Open

Synopsis

mdas_open:

procedure

(


in session: mdas_handle, // session handle


in node: characterstring, // portion of repository to open


in options: characterstring, // connect options

)

returns (mdas_handle),

Description

Opens a child session within a session to metadata repository, as pointed to by the handle session.

The node parameter is the name of a portion of the repository — a view.  If node is the empty string (""), then the child session is a duplicate session of the parent session.  The partitioning and naming of contents of repositories is outside the scope of this Standard.

The options parameter is a whitespace-separated list of name-value pairs that describe a set of options from the following list:

· "read-only" (or "ro" or "r"): The child session is opened with read-only access.

· "read-write" (or "rw"):  The child session is opened with read-write access.

· "read-seq" (or "rs"):  The child session is opened with read sequential access.  This option may be followed by the sub-option "ordering=xxx" where "xxx" may be "breadth", "depth", "alphasort", or "datesort".

· "write-seq" (or "ws"):  The child session is opened with write sequential access.

· "append" (or "a"): The child session is opened for write-append access.

· "inherit" (or ""): The child session inherits the characteristics of the parent session.

If mdas_open is successful, it returns a handle to the child session.  If not successful, it returns a null handle.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


ch = mdas_open(sh,"postal_address","read-only");


// ...


mdas_close(ch);


// ...


mdas_disconnect(sh);

}

8.1.4 Close

Synopsis

mdas_close:

procedure

(


in mdas_handle: session, // session handle

)

returns (state(success,failure)),

Description

Closes a session associated with the handle session and all of its child sessions.  Returns success if successful, failure  if unsuccessful.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


ch = mdas_open(sh,"postal_address","read-only");


// ...


mdas_close(ch);


// ...


mdas_disconnect(sh);

}

8.2 Session parameter services

The following services may be used to modify and retrieve the parameters of the session.

8.2.1 Get path

Synopsis

mdas_get_path:

procedure

(


in session: mdas_handle, // session handle

)

returns (characterstring),

Description

Retrieves the current default node path.

If mdas_get_path is successful, it returns a string containing the default node path; otherwise, error return is indicated by a return of a null pointer (not an empty string).

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


// change path to "city"


mdas_put_path(ch,"city");


// retrieve path, should be "city"


new_path = mdas_get_path(ch)


if ( new_path != "city" )


{



// error


}

}

8.2.2 Put path

Synopsis

mdas_put_path:

procedure

(


in session: mdas_handle, // session handle


in node: characterstring, // portion of repository

)

returns (state(success,failure)),

Description

Changes the current default node path to the path specified by node.  If node is a relative path, then the new path is relative to the previous default node path.

If mdas_put_path is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


// change path to "city"


if ( mdas_put_path(ch,"city") == -1 )


{



// error


}


// success

}

8.3 Security services

The following services are supported.

8.3.1 Request Authorization/Authentication

Synopsis

mdas_request_auth:

procedure

(


in session: mdas_handle, // session handle


in auth_type: characterstring, // auth type


in auth_options: characterstring, // auth options

)

returns (state(success,failure)),

Description

Requests the repository to supply authorization and/or authentication credentials, as pointed to by the handle session.

The auth_type parameter is a whitespace-separated list of name-value pairs that describe a set of credentials that are requested from the repository:

· "symmetric": The authorization and/or authentication type is symmetric, i.e., both sides agree on the same "word", such as a password.  The auth_options parameter specifies a list of words to request as credentials.

· "asymmetric":  The authorization and/or authentication type is asymmetric, i.e., both sides agree on a separate set of "words", such a public key techniques.

· "challenge":  Requests a response to the security challenge..

· "identifier":  Requests the repository supply a list of identifiers for authentication.

· "operation": Requests the repository supply a list of operations to authorize.

· "nomad": Requests agreement and authorization of a nomadic connection.

The auth_options parameter is a whitespace-separated list of name-value pairs that describe a set of authorization and/or authentication options from the following list:

· "password": The password is requested from the repository.

· "key":  The key is requested from the repository for asymmetric access.

· "identifier":  The identifier is requested from the repository.

· "operation":  The operation is requested from the repository.

· "nomad_request_id":  The identifier associated with the requestor of the nomadic connection.

· "nomad_response_id":  The identifier associated with the respondent of the nomadic connection.

· "nomad_timeout":  The timeout associated with the nomadic connection.

If mdas_request_auth is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( mdas_request_auth(sh, "symmetric", "password") !=


"swordfish" )

{


// ... error, abort because of password mismatch


return;

}

if ( sh != NULL )

{


ch = mdas_open(sh,"postal_address","read-only");


// ...


mdas_close(ch);


// ...


mdas_disconnect(sh);

}

8.3.2 Response Authorization/Authentication

Synopsis

mdas_response_auth:

procedure

(


in session: mdas_handle, // session handle


in auth_type: string, // auth type


auth_handler(): procedure, // auth handler function

)

returns state(success,failure),

Description

Registers a handler for authorization and/or authentication responses, as requested by the repository pointed to by the handle session.

The auth_type parameter is a whitespace-separated list of name-value pairs that describe a set of credentials that are requested from the repository.  See 8.3.1 above for a list of auth_type parameters.

The auth_handler parameter a pointer to a handler service.  The handler service is called for each authorization and/or authentication request that matches the type auth_type.  The auth_handler service is called with at least three parameters: the session handle, the actual auth_type, the auth_option, and zero or more parameters.

If mdas_response_auth is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

mdas_response_auth(sh,"symmetric",handler);

if ( sh != NULL )

{


ch = mdas_open(sh,"postal_address","read-only");


// ...


mdas_close(ch);


// ...


mdas_disconnect(sh);

}

// auth handler: returns a password when requested

string handler

(


mdas_handle sh,


string auth_type,


string auth_options,


va_list other_parameters

)

{


if ( auth_type == "symmetric" &&



auth_options == "password" )


{



return "swordfish";


}

}

8.4 Data transfer services

The following data transfer are supported.

8.4.1 Get value

Synopsis

mdas_get_value:

procedure

(


in session: mdas_handle, // session handle


in src_name: characterstring, // src object name


in dst_label_type: characterstring, // saved label: typeof


out dst_label_ptr: pointer, // saved label: ptr to


in dst_type_type: characterstring, // saved type: typeof


out dst_type_ptr: pointer, // saved type: ptr to


in dst_object_type: characterstring, // saved value: typeof


out dst_object_ptr: pointer, // saved value: ptr to


in dst_proplist_type: characterstring, // saved proplist: typeof


out dst_proplist_ptr: pointer, // saved proplist: ptr to

)

returns (state(success,failure)),

Description

Gets a value converted to a particular type, as identified by src_name.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

mdas_type_type value_type; // type information

string city_name;

value_type = mdas_make_type(city_name); // target type

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


city_name = mdas_get_value_as_str8(ch,"city",



NULL, NULL, // ignore label info



NULL, NULL, // ignore type info



value_type, city_name, // save value info



NULL, NULL // ignore property info



);

}

8.4.2 Typed get value

Synopsis

mdas_get_value_as_str8:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (str8)

raises (bad_conversion),

mdas_get_value_as_str16:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (str16)

raises (bad_conversion),

mdas_get_value_as_str32:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (str32)

raises (bad_conversion),

mdas_get_value_as_int8:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (int8)

raises (bad_conversion),

mdas_get_value_as_uint8:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (unit8)

raises (bad_conversion),

mdas_get_value_as_int16:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (int16)

raises (bad_conversion),

mdas_get_value_as_uint16:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (uint16)

raises (bad_conversion),

mdas_get_value_as_int32:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (int32)

raises (bad_conversion),

mdas_get_value_as_uint32:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (uint32)

raises (bad_conversion),

mdas_get_value_as_int64:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (int64)

raises (bad_conversion),

mdas_get_value_as_uint64:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (uint64)

raises (bad_conversion),

mdas_get_value_as_int128:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (int128)

raises (bad_conversion),

mdas_get_value_as_uint128:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (uint128)

raises (bad_conversion),

mdas_get_value_as_real32:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (real32)

raises (bad_conversion),

mdas_get_value_as_real64:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (real64)

raises (bad_conversion),

mdas_get_value_as_real80:

procedure

(


session: mdas_handle, // session handle


src_name characterstring, // src object name

)

returns (real80)

raises (bad_conversion),

Description

Gets a value converted to a particular type, as identified by src_name.  The following types are supported:

· str8: A string of "8-bit* characters, i.e., characters with a repertoire of ISO/IEC 8859-1.

· str16: A string of "16-bit* characters, i.e., characters with a repertoire of ISO/IEC 10646-1 Basic Multilingual Plane (BMP).

· str32: A string of "32-bit* characters, i.e., characters with a repertoire of ISO/IEC 10646-1.

· int8: A signed, 2's complement integer of 8 bits, as described by IEEE 1596.5.

· uint8: An unsigned integer of 8 bits, as described by IEEE 1596.5.

· int16: A signed, 2's complement integer of 16 bits, as described by IEEE 1596.5.

· uint16: An unsigned integer of 16 bits, as described by IEEE 1596.5.

· int32: A signed, 2's complement integer of 32 bits, as described by IEEE 1596.5.

· uint32: An unsigned integer of 32 bits, as described by IEEE 1596.5.

· int64: A signed, 2's complement integer of 64 bits, as described by IEEE 1596.5.

· uint64: An unsigned integer of 64 bits, as described by IEEE 1596.5.

· int128: A signed, 2's complement integer of 128 bits, as described by IEEE 1596.5.

· uint128: An unsigned integer of 128 bits, as described by IEEE 1596.5.

· real32: An IEC 60599, 32-bit floating point number.

· real64: An IEC 60599, 64-bit floating point number.

· real80: An IEC 60599, 80-bit floating point number.

If mdas_get_value_* is successful, it returns the value associated with src_name; otherwise, error returns are indicated by null pointers for strings, -1 for signed integers, 0 for unsigned integers, and NaN (not a number) for reals.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

string city_name; // city name in postal address

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


city_name = mdas_get_value_as_str8(ch,"city")

}

8.4.3 Put value

Synopsis

integer mdas_put_value

(


in session: mdas_handle, // session handle


in src_name: characterstring, // src object name


in src_label_type: characterstring, // assigned label: typeof


in object src_label_ptr, // assigned label: ptr to


in src_type_type: characterstring, // assigned type: typeof


in object src_type_ptr, // assigned type: ptr to


in src_object_type: characterstring, // assigned value: typeof


in object src_object_ptr, // assigned value: ptr to


in src_proplist_type: characterstring, // assigned proplist: typeof


in object src_proplist_ptr, // assigned proplist: ptr to

)

Description

Puts a value in an object named src_name.  The label is specified by the parameter type src_label_type and by a pointer to the parameter value src_label_ptr.  The object type is specified by the parameter type src_type_type and by a pointer to the parameter value src_type_ptr.  The object value is specified by the parameter type src_object_type and by a pointer to the parameter value src_object_ptr.  The property list is specified by the parameter type src_proplist_type and by a pointer to the parameter value src_proplist_ptr.  The parameter value may by MDAS_PARAMETER_STRING that specifies the next parameter is a string type.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

mdas_type_type value_type; // type information

string city_name;

value_type = mdas_make_type(city_name); // target type

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


city_name = mdas_get_value_as_str8(ch,"city",



NULL, NULL, // ignore label info



NULL, NULL, // ignore type info



value_type, city_name, // save value info



NULL, NULL // ignore property info



);

}

8.4.4 Typed put value

Synopsis

mdas_put_value_as_str8:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: str8, // src value

)

returns (str8)

raises (bad_conversion),

mdas_put_value_as_str16:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: str16, // src value

)

returns (str16)

raises (bad_conversion),

mdas_put_value_as_str32:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: str32, // src value

)

returns (str32)

raises (bad_conversion),

mdas_put_value_as_int8:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: int8, // src value

)

returns (int8)

raises (bad_conversion),

mdas_put_value_as_uint8:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: uint8, // src value

)

returns (uint8)

raises (bad_conversion),

mdas_put_value_as_int16:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: int16, // src value

)

returns (int16)

raises (bad_conversion),

mdas_put_value_as_uint16:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: uint16, // src value

)

returns (uint16)

raises (bad_conversion),

mdas_put_value_as_int32:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: int32, // src value

)

returns (int32)

raises (bad_conversion),

mdas_put_value_as_uint32:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: uint32, // src value

)

returns (uint32)

raises (bad_conversion),

mdas_put_value_as_int64:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: int64, // src value

)

returns (int64)

raises (bad_conversion),

mdas_put_value_as_uint64:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: uint64 // src value

)

returns (unit64)

raises (bad_conversion),

mdas_put_value_as_int128:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: int128, // src value

)

returns (int128)

raises (bad_conversion),

mdas_put_value_as_uint128:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: uint128, // src value

)

returns (unit128)

raises (bad_conversion),

mdas_put_value_as_real32:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: real32, // src value

)

returns (real32)

raises (bad_conversion),

mdas_put_value_as_real64:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: real64, // src value

)

returns (real64)

raises (bad_conversion),

mdas_put_value_as_real80:

procedure

(


session: mdas_handle, // session handle


dst_name: characterstring, // dst object name


src_value: real80, // src value

)

returns (real80)

raises (bad_conversion),

Description

Gets a value converted to a particular type, as identified by src_name.  The following types are supported:

· str8: A string of "8-bit* characters, i.e., characters with a repertoire of ISO/IEC 8859-1.

· str16: A string of "16-bit* characters, i.e., characters with a repertoire of ISO/IEC 10646-1 Basic Multilingual Plane (BMP).

· str32: A string of "32-bit* characters, i.e., characters with a repertoire of ISO/IEC 10646-1.

· int8: A signed, 2's complement integer of 8 bits, as described by IEEE 1596.5.

· uint8: An unsigned integer of 8 bits, as described by IEEE 1596.5.

· int16: A signed, 2's complement integer of 16 bits, as described by IEEE 1596.5.

· uint16: An unsigned integer of 16 bits, as described by IEEE 1596.5.

· int32: A signed, 2's complement integer of 32 bits, as described by IEEE 1596.5.

· uint32: An unsigned integer of 32 bits, as described by IEEE 1596.5.

· int64: A signed, 2's complement integer of 64 bits, as described by IEEE 1596.5.

· uint64: An unsigned integer of 64 bits, as described by IEEE 1596.5.

· int128: A signed, 2's complement integer of 128 bits, as described by IEEE 1596.5.

· uint128: An unsigned integer of 128 bits, as described by IEEE 1596.5.

· real32: An IEC 60599, 32-bit floating point number.

· real64: An IEC 60599, 64-bit floating point number.

· real80: An IEC 60599, 80-bit floating point number.

If mdas_put_value_* is successful, it returns the new value associated with dst_name; otherwise, error returns are indicated by null pointers for strings, -1 for signed integers, 0 for unsigned integers, and NaN (not a number) for reals.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

string city_name; // city name in postal address

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


city_name = mdas_put_value_as_str8(ch,



"city","New York")

}

8.5 Miscellaneous

8.5.1 Make Object message

Synopsis

mdas_make_object:

procedure

(


in session: mdas_handle, // session handle


in src_name: characterstring, // src object name


in src_label_type: characterstring, // assigned label: typeof


in src_label_ptr: pointer, // assigned label: ptr to


in src_type_type: characterstring, // assigned type: typeof


in src_type_ptr: pointer, // assigned type: ptr to


in src_object_type: characterstring, // assigned value: typeof


in src_object_ptr: pointer, // assigned value: ptr to


in src_proplist_type: characterstring, // assigned proplist: typeof


in src_proplist_ptr: pointer, // assigned proplist: ptr to

)

returns (state(success,failure)),

Description

Creates a new object.  The parameters are the same as the mdas_put_object.

If mdas_make_object is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


// make object "city"


if ( mdas_make_object(ch, "city", NULL, NULL,



STRING_PARAMETER, "string",



STRING_PARAMETER, "New York",



NULL, NULL) == -1 )


{



// error


}


// success

}

8.5.2 Remove Object message

Synopsis

mdas_remove_object:

procedure

(


in session: mdas_handle, // session handle


in src_name: characterstring, // src object name

)

returns (state(success,failure)),

Description

Removes an object.  The src_name identifies the object to delete.

If mdas_remove_object is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


// make object "city"


if ( mdas_remove_object(ch, "city") == -1 )


{



// error


}


// success

}

8.5.3 Link Object message

Synopsis

mdas_link_object:

procedure

(


session: mdas_handle, // session handle


in src_name: characterstring, // src object name


in dst_name: characterstring, // dst object name


in link_type: characterstring, // link type: soft, hard

)

returns (state(success,failure)),

Description

Links an existing object to a new name.  The src_name is the name of the existing object.  The dst_name is the name of the new object.  The link_type is the link type, either "hard" (equal references), or "soft" (automatically dereferences the link).

If mdas_link_object is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


// link object "state" to "province"


if ( mdas_link_object(ch, "state", "province") == -1 )


{



// error


}


// success

}

8.5.4 List Object message

Synopsis

mdas_list_object

(


in session: mdas_handle, // session handle


in src_name: characterstring, // src object name (wildcard)

)

returns (characterstring),

Description

Lists all objects that match src_name.

If mdas_list_object is successful, it returns a string; otherwise, error return is indicated by the NULL pointer.

Example

// C/C++ illustration

mdas_handle sh; // session handle

mdas_handle ch; // child session handle

string match_list; // resulting list

sh = mdas_connect("dctp://xyz.com/repository_2",


"option_x=p option_y=q option_z");

if ( sh != NULL )

{


// open "postal_address"


ch = mdas_open(sh,"postal_address","read-only");


// list objects


match_list = mdas_list_object(ch, "*");


if ( match_list == NULL )


{



// error


}


// success

}

