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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 me

mbers of

ISO or IEC participate in the development of International Standards through technical committees

gstablished by the respecltive organization 0 deal with particular fields of technical aclivity. 1SO
technical committees collaborate in fields of mutual interest. Other international organizations, gové&
gnd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field\of inf
teéchnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

he main task of the joint technical committee is to prepare International Standards. Draft Intg

Q (n —

n International Standard requires approval by at least 75 % of the national bedies casting a vote.

= N Y

ghts. ISO and IEC shall not be held responsible for identifying any orall such patent rights.

SO/IEC 20944-3 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information ted
ubcommittee SC 32, Data management and interchange.

(ds)

BO/IEC 20944 consists of the following parts, under-the general title Information technology —
Yegistries Interoperability and Bindings (MDR-IB):

i nl

—+ Part 1: Framework, common vocabulary, and common provisions for conformance
—+ Part 2: Coding bindings

—+ Part 3: API bindings

—+ Part 4: Protocol bindings

-+ Part 5: Profiles

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

and IEC
rnmental
ormation

rnational

tandards adopted by the joint technical committee are circulated to national bodies for voting. Publigation as

ttention is drawn to the possibility that some of the elements of this document may be the subject pf patent

hnology,

Metadata
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Introduction

The ISO/IEC 20944 series of International Standards provides the bindings and their interoperability for
metadata registries, such as those specified in the ISO/IEC 11179 series of International Standards.

This parf of TISO/TEC 20944 contains provisions that are common to APT bindings (Clauses 4-10) and the A
bindings|themselves (Clause 11 onward). The API bindings have commonality in their conceptualization of th
services [provided. For example, common features include:

[0

— using a session paradigm to access data;
— using a parameterized security framework to support a variety of security techniques;
— using a hierarchical navigation for data access.

Clause 1|1 and onward are the actual API bindings themselves. The clauses of this-part of ISO/IEC 20944 are
organizef such that future amendments are possible, which would include additional API bindings.

vi © ISO/IEC 2013 — All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 20944-3:

2013(E)

Information technology — Metadata Registries Interoperability

and Bindings (MDR-IB) —
Part 3:

API bindings

1 Scope

he ISO/IEC 20944 series of International Standards describes codings, application programming i
A\Pls), and protocols for interacting with an ISO/IEC 11179 metadata registry.(MDR).

—~

—

his part of ISO/IEC 20944 specifies provisions that are common across’API bindings for the ISO/IH
series of International Standards, and provides the individual API bindings themselves.

Normative references

D)

—

he following referenced documents are indispensable: for the application of this document. F
bferences, only the edition cited applies. For undated references, the latest edition of the reg
ocument (including any amendments) applies.

o Nib=]

BO/IEC 9899:1999, Programming languages— C

SO/IEC 11404:2007, Information technelogy — General-Purpose Datatypes (GPD)

BO/IEC 13886:1996, Information téchnology — Language-Independent Procedure Calling (LIPC)

BO/IEC 16262, Information techhology — Programming languages, their environments and system
imterfaces — ECMAScript Janguage specification

-~

BO/IEC 20944-1:2013) _Jnformation technology — Metadata Registries Interoperability and
(MDR-IB) — Part 1:*Framework, common vocabulary, and common provisions for conformance

ETF RFC 3986, \Uniform Resource Identifier (URI): Generic Syntax, January 2005

)

Terms and definitions

Horthe purposes of this document, the terms and definitions given in ISO/IEC 20944-1 apply.

hterfaces

C 20944

or dated
ferenced

software

Bindings

4 Intended use of this part of ISO/IEC 20944

The purpose of this part of ISO/IEC 20944 is to provide a common set of services (common API provisions)
and standardized API bindings such that portable programs can be written to access the MDR repositories.
These programs are portable in the sense that the same program should behave similarly across all operating
environments and the same program should be able to access MDR repositories that conform to this

International Standard.

© ISO/IEC 2013 — All rights reserved
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5 Abstract model

5.1 General

The API bindings have commonality in their conceptualization of data access services. For example, common
features include:

— using a session paradigm to access data
— using a parameterized security framework to support a variety of security techniques
— usinga hierarchical navigation for data access

5.2 Sgssion paradigm

The folloing state diagram describes the different states of the services:

Initial State ‘

Auth
Respon se Authentication /Authorization]
Connect
Auth
Request
Open Ready
Close Request
Disconnect
Response
Data Transfer

End State é

The statgs are:

— initigl state: The initial state of an instance of the API.
— end state: The finalstate of an instance of the API.
— ready: The APl igready to for service requests.

— authentication-authorization: The API is processing an authentication-authorization request.

— dataltransfer: The APl is prnrnecing a data transfer request

The events are:
— connect: Setting up the initial connection.

— open: Adding more parameters to create a new handle and the context of a current node path for that
handle.

— close: Destroying a handle created by open.

— disconnect: Knocking down a connection.

2 © ISO/IEC 2013 — Al rights reserved
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— request: A data transfer request.
— response: A data transfer response.
— auth request: An authentication-authorization request.

— auth response: An authentication-authorization response.

5.3 Security framework

2013(E)

he security framework provides a common technique for accessing security services and. su
mmon technique for implementing security services.

he common accessing technique uses the Request-Response Authorization-Authentication’(RRAA)
the RRAA services, a Request is places for authorization, authentication, or some ‘other security
he Request provides the data, as required for the particular RRAA service. The RRAA service then
Response to the request. The services are symmetric in that both the API application (e.g., the
sing the API) and the API environment (e.g., the underlying services and  infrastructure) may ea
requests of the other party, i.e., the API application can make requests to the APl environment, anc
nvironment can make requests to the API application.

he supporting infrastructure should provide a run-time, dynamically-configurable selection of RRAA
ch that programs do not need to be recompiled or re-linked to/take advantage of a new RRAA s¢g
ew security technologies!.

his International Standard makes no requirements for ajparticular set of security services. The
rvices are implementation-defined.

.4 Hierarchical navigation paths

he API services may access data via hierarchical navigation paths2. The navigation paths are bas
niform Resource ldentifiers, as defined, in\RFC 3986. Absolute paths, which start at the top of a re
re specified in subclause 3.3 of RFC @986 under "absolute paths". Relative paths, which are relati
rrent path3, are specified in subclause 5 of RFC 3986 under "relative URIs".

he common accessing technigue uses the Request-Response Authorization-Authentication (RRAA)
the RRAA services, a Request is places for authorization, authentication, or some other security
he Request provides the'data, as required for the particular RRAA service. The RRAA service then
Response to the request. The services are symmetric in that both the API application (e.g., the
sing the API) and‘the APl environment (e.g., the underlying services and infrastructure) may ea
requests of the ether party, i.e., the API application can make requests to the API environment, ang
nvironment cah.make requests to the API application.

pports a

services.
service.
provides
program
ch make
the API

services
rvices or

available

sed upon
pository,
ve to the

services.
service.
provides
program
ch make
the API

1

See the white paper "Making Login Services Independent of Authentication Technologies", by Vipin Samar and

Charlie Lai, that was presented at the Third ACM Conference on Computer Communications and Security (1996-03),

which is available at

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.117.8767&rep=rep1&type=pdf

and the supporting API framework and services of Pluggable Authentication Modules (PAM) at
http://en.wikipedia.org/wiki/Pluggable Authentication Modules

2 A hierarchical navigation path does not imply that the internal structure of data is hierarchical itself.

3 See Get Path and Put Path services in subclause 6.3.

© ISO/IEC 2013 — All rights reserved
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6 Services

6.1 Use of ISO/IEC 13886

The notation of ISO/IEC 13886 Language-Independent Procedure Calls is used to describe service interfaces.

6.2 Session establishment services

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

6.2.1
Synopsi
mdr]

Prod

(

rety

stem information

b _system_info:
tedure

in session: mdrib_handle // session handle

irns characterstring,

Description

The mdfib_system_info service retrieves implementation-defined newline terminated, name-value pairs

regardin

mdrib_handle is NULL, the information is for all sessions.

The follo

"apis
alwa
whe

the current configuration, limitations, and parameters *of the session in mdrib_handle. |f

wing parameters are available on all implementations:

tyle=xxx", where "xxx" is one of "synchronous'(API| always blocks waiting for return), "nonblock" (AR
s returns immediately), "interrupt” (API interrupts when complete), "callback" (API performs callbag
complete)

=

Exampl

//

pri

6.2.2

Synopsi

/C++ illustration
tf(NULL, "mdrib config@iration:\n%s", mdrib_ system info());

ample output

mum_input_string=4095

orted_ types=str8;int,char, long

ion_info=3.1%

ion_description="C implementation with LDAP backend"

onfiguration

// values accessible via "._system info" identifier
data_object_identifier length // Maximum supported data object identifier length
datatype family support // List of families supported

identifier_ character family support // Allowed data object identifier characters
navigation_ identifier max // Maximum hierarchical navigation identifier length
session_max: Maximum number of simultaneous opened sessions

octet_transfer max: // Maximum octets of data for a data object

// error codes accessible via "._error_ family" and "._error list"
error_family // Name of error code system
error_list // List of error codes and meanings

© ISO/IEC 2013 — All rights reserved
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Description

The configuration features are accessible via Get and Put services via the identifiers "._system_info",
"._error_family", and "._error_list".

Example
// C/C++ illustration

if ( strcmp(mdrib_get_value_as_str8(NULL,". error_family",0,0,NULL),"POSIX") == 0 )
{

// Error returns/handling are based upon POSIX standard
//

6.2.3 Connect

(d))

ynopsis

mdrib_connect:

procedure

(
in target: characterstring, // repository to _connect to
in options: characterstring, // connect options

)

returns mdrib_handle,

™

escription

reates a new session to a data repository as‘iamed by target, an implementation-defined charadterstring.
he options parameter is a whitespace-separated list of name-value pairs that describe an implementation-
efined set of connection options. Whitespace inside double-quoted characterstrings is escaped,|i.e., this
hitespace does not function as a_name-value separator. If successful, returns a session handle to the
bpository, but does not request access (see mdrib_open).4 If not successful, returns a null session Handle.

< O 40

Example

// C/C++ illustration
mdrib _handle sh}_// session handle
mdrib_handle-ch; // child session handle
sh = mdrib~cennect("http://xyz.com/repository 2",
"option”x=\"j k\" option_y=q option_z"); // note: option_x has the value "j|k"
if ( sh/%= NULL )
{
ch = mdrib_open(sh,"postal_address", "read-only") ;
//
mdrib close(ch) ;
//

mdrib disconnect (sh) ;

4 ltis possible to combine connect, open, get, and close services in a single line of programming to give a state-less
style of programming:

value = mdrib get as_str8( handle = mdrib open( mdrib_ connect("http://xyz.com/repository 2",
"option x=p option_y=q option_z"), "open options"), "city name"), mdrib close (handle) ;

© ISO/IEC 2013 — All rights reserved 5
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6.2.4 Disconnect

Synopsis

mdrib_disconnect:
procedure

(

)

in session: mdrib_handle // session handle

returns (state(success,failure)),

Descriplion

Closes gnd disconnects a session to a data repository associated with the handle session and allef-its child
sessions| Returns success if successful, failure if unsuccessful.

Exampl¢
// ¢/C++ illustration

mdr3
sh F mdrib_connect ("http://xyz.com/repository 2",

// open session threads
// access metadata
// close session threads
mdrib disconnect(sh) ;

6.2.5 Qpen

Synopsils
mdrib open:

pro¢edure

(

)

ret

Descrip

Opens a

The nod

the child| session is a duplicate session of the parent session. The partitioning and naming of contents ¢
repositorjes’is.implementation-defined.

The opti

Irns (mdrib_handle),
|

b _handle sh; // session handle

"option x=p option_y=q option_z");

in session: mdrib_handle, //session handle
in node: characterstring, // portion of repository to open
in options: characterstring, // open options

ion
child session/within a session to data repository, as pointed to by the handle session.

e parameter is the name of a portion of the repository — a view. If node is the empty string ("), the

S=

ons 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.

© ISO/IEC 2013 — All rights reserved
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"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 mdrib_open is successful, it returns a handle to the child session. If not successful, it returns a null handle.
Example

// C/C++ illustration

mdrib _handle sh; // session handle
__mdrib handle ch:
sh =

- [/ child session handle

mdrib connect ("http://xyz.com/repository 2",
"option_x=p option_y=q option_z");

if ( sh !'= NULL )

{

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

mdrib_close(ch) ;

//

mdrib_disconnect (sh) ;

6.2.6 Close

()]

ynopsis

mdrib close:
procedure

(

in mdrib_handle: session, // session handle

)

returns (state(success,failure)),

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

Bxample

// C/C++ illustration

mdrib_handle- sh’ // session handle

mdrib_handle~ch; // child session handle

sh = mdrib-‘connect("http://xyz.com/repository 2",
"option x=p option_y=q option_z");

if (\sh !'= NULL )

{

ch = mdrib open(sh,"postal address","read-only");
1/ _ _

mdrib_close(ch) ;

//

mdrib_disconnect (sh) ;

© ISO/IEC 2013 — All rights reserved
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6.3 S

ession parameter services

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

6.3.1 Get path

Synopsis

mdrib _get path:

progedure

(

)

Descrip
Retrieve$ the current node path for the session mdrib_handle.

If mdrib_|get_path is successful, it returns a string containing the current node path;\otherwise, error return is
indicated by a return of a null pointer (not an empty string).

Exampl

//

mdrib handle sh; // session handle
mdrib handle ch; // child session handle

sh

if
{

6.3.2 Put path

Synops

mdr]

pro

(

)

retIrns (characterstring),
1

in session: mdrib_handle, // session handle

ion

e

¢/C++ illustration

# mdrib_connect ("http://xyz.com/repository 2
"option_x=p option_y=q option_z");
sh != NULL )

// open "postal address"

ch = mdrib_open(sh, "postal_address™, "read-only") ;
// change path to "city"

mdrib _put path(ch,"city");

// retrieve path, should be  "city"

new_path = mdrib_get_path{(ch) ;

if ( new_path != "city'))

{

// error

is
tb—put—path
cedure

in session: mdrib_handle, // session handle
in node: characterstring, // portion of repository

returns (state(success,failure)),

Descrip

tion

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

© ISO/IEC 2013 — All rights reserved
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If mdrib_put_path is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdrib_handle sh; // session handle

mdrib_handle ch; // child session handle

sh = mdrib_connect("http://xyz.com/repository 2",
"option x=p option_y=q option_z");

if ( sh != NULL )

{

// open "postal address"
ch = mdrib_open(sh,"postal_address", "read-only") ;
// change path to "city"
if ( mdrib_put_path(ch,"city") == -1 )
{
// error

}

// success

6.4 Security services

—

he following services are supported.

6.4.1 Request Authorization/Authentication

(d))

ynopsis

mdrib_request auth:
procedure
(
in session: mdrib_handle,.// session handle
in auth_type: characterstring, // auth type
in auth _options: characterstring, // auth options
)

returns (state(success;failure)),

Description

wul

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

—

he auth_typé parameter is a whitespace-separated list of name-value pairs that describe a set of credentials
hat arerequested from the repository:

—

—+Ctsymmetric": The authorization and/or authentication type is symmetric, i.e., both sides agrge on the

ord";—st as—apa Wotcr: e—at oPto param O S—a ST OTWord v, qUeStaS

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.

© ISO/IEC 2013 — Al rights reserved 9
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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 mdrib_frequest_auth is successful, it returns success, otherwise error return is indicated by a return offailune.

Example

// ¢/C++ illustration

mdrib handle sh; // session handle

mdrib handle ch; // child session handle

sh ¥ mdrib_connect("http://xyz.com/repository 2",
"option x=p option_y=q option_z");

if mdrib request_auth(sh, "symmetric", "password") !=
"swordfish" )

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

if sh != NULL )

ch = mdrib_open(sh,"postal_address", "read-only") ;
// ...

mdrib close(ch) ;

// ...

mdrib disconnect (sh) ;

6.4.2 Response Authorization/Authentication
Synopsils

mdrib response_authy
prog¢edure

(
in sessioni.mdrib_handle, // session handle

in authitype: characterstring, // auth type

auth _handler () : procedure, // auth handler function

)

retTrns 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 6.4.1 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
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called with at least three parameters: the session handle, the actual auth_type, the auth_option, and zero or
more parameters.

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

Example

// C/C++ illustration

mdrib handle sh; // session handle

mdrib_handle ch; // child session handle

sh = mdrib_connect("http://xyz.com/repository 2",
"option_x=p option_y=q option_z");

mdrib_ response_auth(sh,"symmetric", handler) ;

if ( sh !'= NULL )

{

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

mdrib_close(ch) ;

//

mdrib_disconnect (sh) ;

// auth handler: returns a password when requested
characterstring handler
(

mdrib_handle sh,

characterstring auth_type,

characterstring auth_options,

va_list other parameters

if ( auth_type == "symmetric'U&é&
auth_options == "password" )

return "swordfish'y

6.5 Data transfer services

—]

he following data transfer are supported.

6.5.1 Getvalue

(7))

ynopsis

mdrib get xvalue:

procedure
(
in session: mdrib_handle, // session handle
in octet_offset: integer, // starting offset for transfer
in octet_length: integer, // maximum number of octets to transfer
out octet_transferred: integer, // maximum number of octets transferred
in src_identifier: characterstring, // src object name
in dst_object_ type: characterstring, // saved value: typeof
out dst object ptr: pointer, // saved value: ptr to
)

returns (state(success,failure)),
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Description

Gets a value converted to a particular datatype, as identified by src_identifier. If octet_offset is not -1, the first
set octets are skipped in the data transfer. If octet_length is not -1, a maximum of octet_length octets

octet_off:

are transferred. The total number of octets transferred is returned in octets_transferred. The dst_object_type
is the datatype of the data object where the data is transferred, and dst_object_ptr points to the destination

data.

Example

// ¢/C++ illustration

mdr]
mdr]
mdr]

b _handle sh; // session handle
b _handle ch; // child session handle
b _type type value_type; // datatype information

characterstring city_ name;

int

octet_transferred;

valyle type = "characterstring"; // target datatype
sh ¥ mdrib_connect("http://xyz.com/repository 2",

if
{

"option x=p option_y=q option_z");
sh !'= NULL )

// open "postal address"

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

success = mdrib_get value(ch, -1, -1, octet_transferfed,
"city", value_type, city name

)

6.5.2 Tlyped get value

Synopsi

mdr]

b _get_value_as_str8:

pro¢edure

(

)

session: mdrib_handle, // session handle

src_identifier characterstring, // src object name

in octet_offset: integer), // starting offset for transfer

in octet_length: integér, // maximum number of octets to transfer

out octet_transferred: integer, // maximum number of octets transferred

ret@irns (str8)

raig

mdr]

es (bad_conyversion),

b _get_walue_as_strl6:

pro¢edure

(

)

session: mdrib_handle, // session handle

src_identifier characterstring, // src object name

in octet_offset: integer, // starting offset for transfer

in octet_length: integer, // maximum number of octets to transfer

out octet_transferred: integer, // maximum number of octets transferred

returns (strl6)
raises (bad_conversion),

mdrib_get value_as_str32:
procedure

(

12
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session: mdrib_handle, // session handle

src_identifier characterstring, // src object name

in octet_offset: integer, // starting offset for transfer

in octet_length: integer, // maximum number of octets to transfer

out octet_transferred: integer, // maximum number of octets transferred
)
returns (str32)
raises (bad_conversion),

mdrib get value_as_int8:

procedure
(
session: mdrib_handle, // session handle
src_identifier characterstring, // src object name
)
returns (int8)
raises (bad_conversion),

mdrib_get_value_as_uint8:

procedure

(
session: mdrib_handle, // session handle
src_identifier characterstring, // src object name

)

returns (unit8)

raises (bad_conversion),

mdrib get value_as_intlé6:

procedure

(
session: mdrib_handle, // session handle
src_identifier characterstring,\// src object name

)

returns (intl6)

raises (bad_conversion),

mdrib get value_as_uintlé6:
procedure

(

session: mdrib_.handle, // session handle
src_identifier characterstring, // src object name
)
returns (4intle6)
raises (bad_conversion),

mdrib, ‘get_value_as_int32:
procedure

(

L session: mdrib handle, // session handle

src_identifier characterstring, // src object name
)
returns (int32)
raises (bad_conversion),

mdrib_get_ value_as_uint32:
procedure

(

session: mdrib_handle, // session handle
src_identifier characterstring, // src object name

© ISO/IEC 2013 — All rights reserved
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returns (uint32)
raises (bad_conversion),

mdrib get value_as_inté64:

procedure

(
session: mdrib_handle, // session handle
src_identifier characterstring, // src object name

)

returns (int64)

raigses (bad_conversion),

mdrilb get value_as_uinté64:
pro¢edure

(
session: mdrib_handle, // session handle
src_identifier characterstring, // src object name
)
ret@irns (uinté64)

raigses (bad_conversion),

mdrib get value_as_intl28:
pro¢edure

(
session: mdrib_handle, // session handle
src_identifier characterstring, // src object name
)
retyrns (intl28)

raiges (bad_conversion),

mdrib get_value_as_uintl28:
pro¢edure

(
session: mdrib_handle, // session_handle
src_identifier characterstringj// src object name
)
retyirns (uintl28)

raigses (bad_conversion),

mdrilb get value_as_real32:
pro¢edure

(
session: mdrib)handle, // session handle
src_identifier characterstring, // src object name
)
retyrns (xreal32)

raises ,(bad_conversion),

mdrib—get—vralue—as—realéld:

procedure

(

session: mdrib_handle, // session handle
src_identifier characterstring, // src object name
)
returns (realé64)
raises (bad_conversion),

mdrib _get value_as_real80:
procedure
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session: mdrib_handle, // session handle
src_identifier characterstring, // src object name
)
returns (real80)
raises (bad_conversion),

mdrib_get value_as_datetime:
procedure

(

session: mdrib_handle, // session handle
src_identifier characterstring, // src object name
)
returns (datetime)
raises (bad_conversion),

mdrib _get value_as_duration:

procedure

(
session: mdrib_handle, // session handle
src_identifier characterstring, // src object name

)

returns (duration)

raises (bad_conversion),

mdrib get value_as_uri:

procedure

(
session: mdrib_handle, // session handle
src_identifier characterstring, //\src object name

)

returns (uri)

raises (bad_conversion),

Description

fon)

bets a value converted to a particular datatype, as identified by src_identifier. The following datatypes are
upported:

(7))

— str8: A characterstring of 8-bit characters, i.e., characters with a repertoire of ISO/IEC 8859-1.
-+ str16: A charactérstring of 16-bit characters, i.e., characters with a repertoire of ISO/IEC 10646 Basic
Multilingual Plane (BMP).5

— str32: A characterstring of 32-bit characters, i.e., characters with a repertoire of ISO/IEC 10646.6
—+ 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.

—+ intd6: 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.

5 The encoding of 16-bit characters is implementation-defined.

6  The encoding of 32-bit characters is implementation-defined.
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— real32: An |IEC 60559, 32-bit floating point number.
— real64: An IEC 60559, 64-bit floating point number.
— real80: An IEC 60559, 80-bit floating point number.
— datetime: A date-time value.

— duration: A time duration value.

— uri: A uniform resource identifier.

If mdrib_get _value * is successful, it returns the value associated with src_identifier; otherwise, error returns
are indicated by null pointers for characterstrings, -1 for signed integers, 0 for unsigned integers, and NaN (not
a numbpr) for reals

Exampl

// ¢/C++ illustration

mdrib handle sh; // session handle

mdrib handle ch; // child session handle

characterstring city name; // city name in postal address
sh ¥ mdrib_connect("http://xyz.com/repository 2",

"option x=p option_y=q option_z");

if sh !'= NULL )

{
// open "postal address"

ch = mdrib_open(sh,"postal_address", "read-only") ;
city name = mdrib _get value_as_str8(ch,"city")

6.5.3 Put value
Synopsils

integer mdrib_put value
(
in session: mdrib_handle, // session handle

in src_identifier: characterstriing, // src object name

in octet_offset: integer, // starting offset for transfer at destination
in octet_length: integer, // maximum number of octets to transfer

out octet_transferred: integer, // maximum number of octets transferred
in src_object type: characterstring, // source value: typeof

in src_object ptr: pointer, // source value: ptr to

Description

Puts a value in an.ebject named src_identifier. If octet offset is not -1, the first octet_offset octets are skipped
in the dgta transfer/at the target. If octet_length is not -1, a maximum of octet_length octets are transferreq.
The total number of octets transferred is returned in octets_transferred. The src_object_type is the datatyp
of the dara Object where the data is transferred from, and src_object_ptr points to the source data.

[¢]

Example

// C/C++ illustration

mdrib _handle sh; // session handle

mdrib_handle ch; // child session handle

mdrib_type type value_type; // datatype information

characterstring city name = "New York";

value_type = "characterstring"; // target datatype

sh = mdrib_connect("http://xyz.com/repository 2",
"option_x=p option_y=q option_z");

if ( sh != NULL )
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// open "postal address"

ch = mdrib_open(sh, "postal_address", "read-write");

status = mdrib_put_value(ch,"city",-1,-1,octet_transferred,
"string", city name

)

6.5.4 Typed put value

()]

ynopsis

mdrib _put_value_as_str8:
procedure

(
session: mdrib_handle, // session handle
in octet_offset: integer, // starting offset for transfer at-destination

in octet_length: integer, // maximum number of octets to transfer
out octet transferred: integer, // maximum number of octéts” transferred
dst_identifier: characterstring, // dst object name
src_value: str8, // src value
)
returns (str8)
raises (bad_conversion),

mdrib_put value_as_strlé6:
procedure

(
session: mdrib_handle, // session handle
in octet_offset: integer, // starting offset for transfer at destination
in octet_length: integer, // maximum number of octets to transfer
out octet transferred: integer,®// maximum number of octets transferred
dst_identifier: characterstfing, // dst object name
src_value: strl6, // src ~value

)

returns (strlé6)

raises (bad_conversion))

mdrib_put value_as, str32:
procedure

(
session:~mdrib_handle, // session handle
in octet offset: integer, // starting offset for transfer at destination
in octet length: integer, // maximum number of octets to transfer
out) 'octet transferred: integer, // maximum number of octets transferred
dst_identifier: characterstring, // dst object name
src_value: str32, // src value

)

returns (str32)
raises (bad_conversion),

mdrib put value_as_int8:
procedure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: int8, // src value

)

returns (int8)

raises (bad_conversion),

© ISO/IEC 2013 — All rights reserved
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mdrib put value_as_uint8:

procedure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: uint8, // src value

)

returns (uint8)

raises (bad_conversion),

mdrilb put value_as_intlé6:
pro¢edure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: intl6é, // src value

)
ret@irns (intlé6)

raigses (bad_conversion),

mdrib put value_as_uintlé:
pro¢edure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: uintl6é, // src value

)
ret@rns (uintlé)

raiges (bad_conversion),

mdrib put value_as_int32:
pro¢edure

(
session: mdrib_handle, // session_handle
dst_identifier: characterstring;’ // dst object name
src_value: int32, // src value

)
retyrns (int32)

raigses (bad_conversion),

mdrib put value_as_uint32:
pro¢edure

(
session: mdrib handle, // session handle
dst_ideptifier: characterstring, // dst object name
src_value: uint32, // src value

)

retgrns “(uint32)
raiIes—4bad—eeave£sien),

mdrib_put value_as_inté64:

procedure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: int64, // src value

)

returns (inté64)

raises (bad_conversion),

18 © ISO/IEC 2013 — Al rights reserved


https://standardsiso.com/api/?name=a283921e08314fe951b7876703080c4b

ISO/IEC 20944-3:2013(E)

mdrib _put value_as_uinté64:

procedure

(
session: mdrib _handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: uint64 // src value

)

returns (unit64)

raises (bad_conversion),

mdrib _put value_as_intl28:

procedure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: intl28, // src value

)

returns (intl28)

raises (bad_conversion),

mdrib _put_value_as_uintl28:

procedure

(
session: mdrib _handle, // session handle
dst_identifier: characterstring, // dst objett)name
src_value: uintl28, // src value

)

returns (unitl28)

raises (bad_conversion),

mdrib_put value_as_real32:

procedure

(
session: mdrib_handle, //\session handle
dst_identifier: characterstring, // dst object name
src_value: real32, //‘sxc value

)

returns (real32)

raises (bad_conversion),

mdrib_put value.as_ real64:

procedure

(
session: mdrib_handle, // session handle
dst{identifier: characterstring, // dst object name
sr¢_value: real64, // src value

)

returns (realé64)

mdrib_put value_as_real80:

procedure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: real80, // src value

)

returns (real80)

raises (bad_conversion),
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mdrib put_value_as_datetime:

procedure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: datetime, // src value

)

returns (datetime)

raises (bad_conversion),

mdrib put value_as_duration:
pro¢edure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: duration, // src value

)
retyrns (duration)
raigses (bad_conversion),

mdrib put value_as_uri:
pro¢edure

(
session: mdrib_handle, // session handle
dst_identifier: characterstring, // dst object name
src_value: uri, // src value

)
ret@rns (uri)

raiges (bad_conversion),

Description

Gets a Malue converted to a particular datatype, \as)identified by src_identifier. The following datatypes arn
supported:

[©]

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

— str1g: A characterstring of "16-bit*‘characters, i.e., characters with a repertoire of ISO/IEC 10646 Bas
Multilingual Plane (BMP).

— str32: A characterstring of "32:bit* characters, i.e., characters with a repertoire of ISO/IEC 10646.

— 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.

— int1§: A signed, 2's complement integer of 16 bits, as described by IEEE 1596.5.

— uint1l6: An unsigned integer of 16 bits, as described by IEEE 1596.5.

— int3Z: A signed, 2's‘complement integer of 32 bits, as described by IEEE 1596.5.

— uint32: An unsighed 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.

— uintg4;-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 IEFE 15965, |

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

— real32: An IEC 60559, 32-bit floating point number.

— real64: An |IEC 60559, 64-bit floating point number.

— real80: An |IEC 60559, 80-bit floating point number.

— datetime: A date-time value.

— duration: A time duration value.

— uri: A uniform resource identifier.

[¢)

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

// C/C++ illustration
mdrib_handle sh; // session handle
mdrib _handle ch; // child session handle
characterstring city name; // city name in postal address
sh = mdrib_connect("http://xyz.com/repository 2",
"option x=p option_y=q option_z");
if ( sh !'= NULL )
{

// open "postal address"

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

city name = mdrib_ put value_as_str8(ch,
"city","New York")

6.6 Miscellaneous

6.6.1 Make Object service

(7))

ynopsis

mdrib make object:
procedure
(
in session: mdrib_handle, // session handle
in octet_offset: integer, // starting offset for transfer at destination
in octet_length: integer, // maximum number of octets to transfer
out octet transferred: integer, // . maximum number of octets transferred
in src_object type: characterstring, // source
value: typeof, // the type of object
in src_object ptr: pointer, (/ source value: ptr to

)

returns (state(success,failuke)),

Description

(reates a new implementation-defined object. The parameters are the same as the mdrib_put_object

I{ mdrib_make_objectis-successful, it returns success, otherwise error return is indicated by a return ¢f failure.

Bxample

// C/€+¥ illustration
mdrib handle sh; // session handle
mdrib _handle ch; // child session handle
sh = mdrib_connect("http://xyz.com/repository 2",
"ontion x=p option v=a option z") :
g g— g r —t r = 4

if ( sh != NULL )
{

// open "postal address"
ch = mdrib_open(sh, "postal_address", "read-write");
city name = mdrib make object(ch,"city",-1,-1,NULL,

"city_name", string, city_name);
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6.6.2 Delete Object service
Synopsis

mdrib delete_object:
procedure
(
in session: mdrib_handle, // session handle
in src_identifier: characterstring, // src object name
in qualifier: characterstring, // delete service qualifier

)

retyrns (state(success,failure)),
Description
Deletes @n object. The src_identifier identifies the object to delete.

If mdrib [remove_object is successful, it returns success, otherwise error return is indicated by a return ¢f
failure.

Exampl¢

// €/C++ illustration

mdrib handle sh; // session handle

mdrib handle ch; // child session handle

sh ¥ mdrib_connect("http://xyz.com/repository 2",

"option_x=p option_y=q option_z");

if sh !'= NULL )

{

// open "postal address"

ch = mdrib_open(sh,"postal_address", "xread-only") ;

// make object "city"

if ( mdrib_remove_object(ch, "cityly "") == -1 )

{
// error

}

// success

6.6.3 Ljink Object service
Synopsils

mdrib link object:
prog¢edure

(
session: mdrib_handle, // session handle

in_Jsrc identifier: characterstring, // src object name
in dst_identifier: characterstring, // dst object name
in qualifier: characterstring, // link type: soft, hard

)

returns (state(success,failure)),
Description
Links an existing object to a new name. The src_identifier is the name of the existing object. The dst_identifier

is the name of the new object. The link_type is the link type, either "hard" (equal references), or "soft"
(automatically dereferences the link).
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If mdrib_link_object is successful, it returns success, otherwise error return is indicated by a return of failure.

Example

// C/C++ illustration

mdrib_handle sh; // session handle

mdrib_handle ch; // child session handle

sh = mdrib_connect("http://xyz.com/repository 2",
"option x=p option_y=q option_z");

if ( sh != NULL )

{

// open "postal address"
ch = mdrib_open(sh,"postal_address", "read-only") ;
// link object "state" to "province"
if ( mdrib link_object(ch, "state", "province", "soft") == -1)
{
// error

}

// success

6.6.4 Property Find service

()]

ynopsis

mdrib_ property find

(
in session: mdrib_handle, // session handle
in src_identifier: characterstring, /./ src object name (wildcard)
in qualifier: characterstring, // ‘propfind service qualifier

)

returns (characterstring),

Description

Lists all objects that match src_identifier. See RFC 4518 PROPFIND service for a list of parameters.

I{ mdrib_list_object is successfiul, it returns a characterstring; otherwise, error return is indicated by the NULL
pointer.

Example

// C/C++ _illustration

mdrib _handle sh; // session handle

mdrib~handle ch; // child session handle

characterstring match list; // resulting list

sh/= mdrib_connect("http://xyz.com/repository 2",
"option_x=p option_y=q option_z");

- ) a1 TIT T\
TSI ooy

{

// open "postal address"
ch = mdrib_open(sh, "postal_ address", "read-only") ;
// list objects
match_list = mdrib prop_ find(ch, "*", "");
if ( match_list == NULL )
{
// error
}

// success
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6.6.5 Lock Object service
Synopsis

mdrib lock object
(
in session: mdrib_handle, // session handle
in src_identifier: characterstring, // src object name
in qualifier: characterstring, // lock service qualifier
)

retyrns (state(success,failure)),

Description
Locks ohjject src_identifier according to src_lock specification. See RFC 4518 for the LOCK specification.

Exampl

// Wote 1: See RFC 4518 for lock specification

// Wote 2: This example adapted from RFC 4518, subclause 9.10.7
// locking the resource "0123/value_domain datatype"

mdrib lock object(mdrib_handle,

"0123/value_domain_datatype",

"<?xml version="1.0" encoding="utf-8" ?> "

"<D:lockinfo xmlns:D='DAV:'> "

" <D:lockscope><D:exclusive/></D:lockscope>"

" <D:locktype><D:write/></D:locktype>"

" <D:owner>"

" <D:href>http://example.org/~ff/contact.html</D:href>"
" </D:owner>"

" </D:lockinfo>"

6.6.6 Unlock Object service
Synopsils

mdrib unlock object
(
in session: mdrib-handle, // session handle

in src_identifier: characterstring, // src object name

in qualifier% characterstring, // unlock service qualifier

)

retyrns (state (success,failure)),

Description

Unlocks | object src identifier according to src unlock specification. See RFC 4518 for the UNLOCK
specification.

Example

// Note 1: See RFC 4518 for unlock specification
// Note 2: This example adapted from RFC 4518, subclause 9.11.2
// Locking the resource "0123/value_domain datatype"
mdrib unlock object (mdrib_handle,
"0123/value_domain_datatype",

)
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6.6.7 Copy Object service
Synopsis

mdrib copy_ object

(
in session: mdrib_handle, // session handle
in src_identifier: characterstring, // src object name
in dst_identifier: characterstring, // dst object name
in qualifier: characterstring, // copy service qualifier

)

returns (state(success,failure)),
Description

Duplicates the object src_identifier with the new name dst_identifer. See RFC 4518 for-the COPY feafures.
Example

// Note 1: See RFC 4518 for copy specification

// Note 2: This example adapted from RFC 4518, subclause 9.8.7

// Copying resource "0123/value_domain_datatype" to "4567/value_domain_datatype|

// with no overwrite

mdrib_copy object (mdrib_handle,
"0123/value_domain_datatype",
"4567/value_domain_ datatype",
"Overwrite: F",

)

6.6.8 Move Object service

0

ynopsis

mdrib _move_ object
(
in session: mdrib<handle, // session handle
in src_identifier: characterstring, // src object name
in dst_identifier: characterstring, // dst object name
in qualifier: characterstring, // move service qualifier
)

returns (state (success,failure)),
Description

Renames. the object src_identifier with the new name dst_identifer. See RFC 4518 for the MOVE featyres.

Bxample

// Note 1: See RFC 4518 for move specification
// Note 2: This example adapted from RFC 4518, subclause 9.9.5
// Moving resource "0123/value_domain_datatype" to "4567/value_domain datatype",
// i.e., renaming it
mdrib move object (mdrib_handle,
"0123/value_domain_datatype",
"4567/value_domain_datatype",

wn
4

)
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7 Bin

dings

This part of ISO/IEC 20944 describes the common conceptual model and common data services across all
coding bindings. A conforming API binding shall conform to the requirements described in Clauses 4, 5, 6, 8,

and 9.

8 Administration

There ar

9 Cor

9.1 AF

The con
APl envi

Definitigns: support, use, test, access, probe

The follo

— A's

appl
— Afes
— A fe

envijonment.

— Afes

— A feature is "probed" if an API application implicitly; tests the existence of that feature by attempting to us

the fi

NOTE

(implementations of the interface, services, reséurces, etc., of the API binding); and the API application (applications th

use the A|

9.2 AB

An strict
API bind

An confq
binding.

9.3 AF

Lot roreiremdhpacmyer : +
E TTO dUlTiristrative TSYUUITCITICTILS.

nformance

’| conformance paradigm

ormance paradigm for ISO/IEC 20944 consists of the following conformance foles: APl application,
onment.

wing terms are defined in the context of API conformance for data interchange participants:

ipported” feature is one that is implemented by the API envirohment and may be used by any AR
cation.

ture is "used" if it is read, written, or operated upon by an-API application.

ature is "tested" if an API application inquires about the existence of that feature in the AR

ture is "accessed" if an API application attemptsto read or write data associated with that feature.

[¢)

bature (see "use" above) within an API envifonment that permits error recovery.
APl conformance makes requirements” upon all data interchange participants: the API environmeIt
t

Pl binding).
| application

y conforming API application shall use the features of the APl according to the requirements of the
ng. A strictly conforming API application shall not perform implementation-defined behavior.

rming API application shall use the features of the APl according to the requirements of the AR

| environment

An stric
requirem

ly conforming APl environment shall implement all the features of the API according to the
ents of the API binding. A strictly conforming API environment shall not implement extensions to the

API binding.

An conforming API application shall implement all the features of the API according to the requirements of the
API binding. A conforming APl environment may implement extensions to the API binding. A conforming API
may provide services to test, access, and/or probe for additional capabilities.
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9.4 Conformance labels
The following labels indicate certain kinds of conformity to this part of ISO/IEC 20944

— Pattern 1: "ISO/IEC 20944-3/B/prefix" where "prefix" represents the kind of binding, as defined in Clauses
11 and onward. For example, "ISO/IEC 20944-3/B/C" corresponds to the C API binding.

— Pattern 2: ISO/IEC 20944-3/B/prefix/role" where "prefix" represents the kind of binding, as defined in
Clauses 11 and onward, and "role" is one of "A" or "E" corresponding to API application and API
environment as defined in this Clause Far example "ISQUAEC 20944-3/BIC/A" carresponds to an

application using the C API binding.

Tlhe location of the placement of conformance labels is outside the scope of this International Standard.

10 Reserved for future standardization

Tlhis Clause is reserved for future standardization.

11 C API binding

Tlhe binding-independent API is mapped to the C programming lamguage according to the following rules. The
¢ API binding datatypes are based upon the C programming language.
11.1 Datatype mapping
Tlhe datatypes of binding-independent API are mapped as follows:
Binding-Independent C API Binding
mdrib_handle mdrib_handle
characterstring string (maximum length 32767)
pointer void *
str8 unsigned char []
str16 wchar_t]]
str32 wchar_t]]
int8,.uint8, int16, uint16, int32, uint32, int64, | int8 _t, uint8 t, int16_t, uint16_t, int32_t, uinf32_t,
uint64, int128, uint128 int64_t, uint64_t, int128_t, uint128_t
datetime tirme—t
duration time_t
uri unsigned char []
real32, real64, real80 float, double, long double
procedure (void *)()
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11.2 Function parameter mapping

The parameters of binding-independent API are the same as the parameters for the C binding.

11.3 Function return mapping

The return values of binding-independent API are mapped as follows:

Binding-Independent C API Binding
state{success,failure) int, success=0, failure=-1
chardcterstring string (maximum length 65535)
str8 unsigned char []
str16 wchar_{[]
str32 wchar_t[]
int8, |uint8, int16, uint16, int32, uint32, int64, | int8 _t, uint8 t, int16_t,int16 _t, int32_t, uint32_t,
uint64, int128, uint128 int64_t, uint64_t, int128" t, uint128 t
datetime time_t
duratjon time_t
uri unsigned char []
real3p, real64, real80 float, double, long double

11.4 Fynction exception mapping

The fundtion exceptions are mapped as.follows:

Binding-Independent C API Binding

bad_gonversion errno is set

11.5 Prpcedure call signatures

11.5.1 Slession establishment services

11.5.1.1 System information
Synopsis
unsigned char *mdrib_system_ info

(

mdrib_handle session // session handle

)
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11.5.1.2 Configure

Synopsis

int mdrib configure

(
mdrib_handle session, // session handle
unsigned char *parameter name, // set parameter "name"
unsigned char *parameter_value // to the value "value"

ISO/IEC 20944-3:2013(E)

11.5.1.3 Connect

()]

ynopsis

mdrib _handle mdrib_connect

(
unsigned char *target, // repository to connect to
unsigned char *options // connect options

11.5.2 Disconnect

(7))

ynopsis

int mdrib_disconnect

(

mdrib_handle session // session handle

11.5.2.1 Open

0

ynopsis

mdrib _handle mdrib_open

(
mdrib_handle session, ./ session handle
unsigned char *node, // portion of repository to open
unsigned char *options // connect options

11.5.2.2 Close

(d))

ynopsis

int mdrib close

(

mdrib_handle session // session handle

11.5.3 Session parameter services

11.5.3.1 Get path

Synopsis

unsigned char *mdrib_get path
(

mdrib_handle session // session handle

© ISO/IEC 2013 — All rights reserved
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11.5.4 Security services

11.5.4.1 Request Authorization/Authentication

Synopsis

int mdrib_request_auth
(
mdrib_handle session, // session handle
unsigned char *auth_ type, // auth type
unsigned char *auth_options // auth options

11.5.4.2| Response Authorization/Authentication

Synopsils

int|mdrib_response_ auth
(
mdrib handle session, // session handle

unsigned char *auth type, // auth type

(*int) () auth_handler() // auth handler function

11.5.5 Data transfer services

11.5.5.1| Get value

Synopsils

int|mdrib_get_value
(
mdrib_handle session, // [in] session handle

unsigned char *src_identifier, // [in] src object name

unsigned char *dst label type, // [in] saved label: typeof
mdrib_object *dst_label ptr,/)\ // [out] saved label: ptr to
unsigned char *dst_type type, // [in] saved datatype: typeof
mdrib object *dst_type_ptr, // [out] saved datatype: ptr to
unsigned char *dst object type, // [in] saved value: typeof
mdrib _object *dst object ptr, // [out] saved value: ptr to
unsigned char *dst-proplist type, // [in] saved proplist: typeof
mdrib object *dst proplist ptr, // [out] saved proplist: ptr to

11.5.5.2| Typed get value

Synopsils

unsjigned char *mdrib get value as str8

(

mdrib_handle session, // [in] session handle
unsigned char *src_identifier // [in] src object name

wchar t *mdrib_get_value_as_strlé6

(

mdrib_handle session, // [in] session handle
unsigned char *src_identifier // [in] src object name
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wchar_t *mdrib_get value_as_str32
(

mdrib_handle session, // [in] session

handle

ISO/IEC 20944-3:2013(E)
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unsigned char *src_identifier // [in] src object name
)
int8_t mdrib_get value_as_int8
(
mdrib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
)
uint8_t mdrib _get_value_ as_uint8
(
mdrib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
)
intl6_t mdrib_get value_as_intlé
(
mdrib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
)
uintlé_t mdrib get value as_uintlé
(
mdrib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
)
int32_t mdrib_get value_as_int32
(
mdrib handle session, // [in])session handle
unsig;ed char *src_identifier // [in] src object name
)
uint32_t mdrib get value as_uint32
(
mdrib handle séssion, // [in] session handle
unsig;ed char\ *src_identifier // [in] src object name
)
int64_t mdrib get value_as_int64
(
mdxib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
)
int6d lril ] e
(
mdrib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
)
intl28_t mdrib_get value as_intl128
(
mdrib handle session, // [in] session handle
unsig;ed char *src_identifier // [in] src object name
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uintl28 t mdrib _get value_as_ uintl28

(
mdrib_handle session, // [in] session handle
unsigned char *src_identifier // [in] src object name

float mdrib_get_value_as_real32

(
mdrib_handle session, // [in] session handle
unsigned char *src identifier // [in] src object name

double mdrib_get value as_real64

mdrib_handle session, // [in] session handle
unsigned char *src_identifier // [in] src object name

long double mdrib_get_value_as_real80

mdrib_handle session, // [in] session handle
unsigned char *src_identifier // [in] src object name

11.5.5.3| Put value
Synopsils

int(mdrib_put_value
(
mdrib_handle session, // [in] session.handle

unsigned char *src_identifier, // [in] src object name

unsigned char *src_label type, // *[fn] assigned label: typeof
mdrib_object src_label ptr, // Ain] assigned label: ptr to
unsigned char *src_type type; // [in] assigned datatype: typeof
mdrib_object src_type ptr, .//”[in] assigned datatype: ptr to
unsigned char *src_object\type, // [in] assigned value: typeof
mdrib _object src_object ptr, // [in] assigned value: ptr to
unsigned char *src_proplist type, // [in] assigned proplist: typeof
mdrib _object src_proplist ptr, // [in] assigned proplist: ptr to

11.5.5.4| Typed putyalue

Synopsils

int|mdrib put_value_as_str8

(

mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
str8 src_value // [in] src value

int mdrib put value as_strlé6

(
mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
strlé src_value // [in] src value
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int mdrib_put_value_as_str32

(
mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
str32 src_value // [in] src value

int mdrib_put_value_ as_int8
(

mdrib_handle session, // [in] session handle

ISO/IEC 20944-3:2013(E)

. et pet—id i fier—F—fimi— = -
int8 src_value // [in] src value

int mdrib put value as_uint8
mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
uint8 src_value // [in] src value

int mdrib put value as_intlé6
mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst objéct name
intlé src_value // [in] src value

int mdrib put value_as_uintlé6
mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, //.[in] dst object name
uintl6é src_value // [in] src value

int mdrib_put_value_as_int32
mdrib_handle session, /7 [in] session handle
unsigned char *dst ‘identifier, // [in] dst object name
int32 src_value (//“[in] src value

int mdrib_put (value_as_uint32
mdrib_‘handle session, // [in] session handle

unsignéd char *dst_identifier, // [in] dst object name
uint32 src _value // [in] src value

int mdrib_put_value_as_int64

mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
int64 src_value // [in] src value

int mdrib_put_value_ as_uinté64
mdrib_handle session, // [in] session handle

unsigned char *dst_identifier // [in] dst object name
unit64 src_value // [in] src value

© ISO/IEC 2013 — All rights reserved
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int mdrib_put_value_ as_int128

(
mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
intl28 src_value // [in] src value

int mdrib_put_value_as_uintl128

(

mdrib handle session, // [in] session handle

unsigned char *dst_identifier, // [in] dst object name
uintl28 t src_value // [in] src value

int|mdrib put value_as_real32

mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in] dst object name
float src_value // [in] src value

int|mdrib_put_value_ as_real64

mdrib_handle session, // [in] session handle
unsigned char *dst _identifier, // [in] dst object name
double src_value // [in] src value

int|double mdrib_put value_ as_real80

mdrib_handle session, // [in] session handle
unsigned char *dst_identifier, // [in]‘'dst object name
long double src_value // [in] srci¥alue

11.5.6 Miscellaneous

11.5.6.1| Make Object service
Synopsils

integer mdrib_make -object
(
mdrib_handle session, // [in] session handle

unsigned, char *src_identifier, // [in] src object name

unsigned char *src_label type, // [in] assigned label: typeof
mdfrib' object src_label ptr, // [in] assigned label: ptr to
unsigned char *src type type, // [in] assigned datatype: typeof
mdrib_object src_type ptr, // [in] assigned datatype: ptr to
unsigned char *src_object type, // [in] assigned value: typeof
mdrib_object src_object_ptr, // [in] assigned value: ptr to
unsigned char *src proplist_type, // [in] assigned proplist: typeof
mdrib_object src_proplist ptr, // [in] assigned proplist: ptr to
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11.5.6.2 Delete Object service
Synopsis

integer mdrib_delete_ object

(
mdrib_handle session, // [in] session handle
unsigned char *src_identifier, // [in] src object name
unsigned char *qualifier // [in] delete service qualifier

11.5.6.3 Link Object service

()]

ynopsis

integer mdrib_link object

(
mdrib_handle session, // [in] session handle
unsigned char *src_identifier, // [in] src object name
unsigned char *dst_identifier, // [in] dst object name
unsigned char *qualifier // [in] link type: soft, haxd

11.5.6.4 Property Find service

0

ynopsis

characterstring mdrib_property find

(
mdrib_handle session, // [in] session handle
unsigned char *src_identifier, \//" [in] src object name (wildcard)
unsigned char *qualifier //_(in] propfind service qualifier

11.5.6.5 Lock Object service

(d))

ynopsis

integer mdrib_lgck- object

(
mdrib_handle session, // [in] session handle
unsigrded char *src_identifier, // [in] src object name
unsigned char *qualifier // [in] lock service qualifier

11.56.6 Unlock Object service

Synopsis

integer mdrib_unlock_ object

(
mdrib_handle session, // [in] session handle
unsigned char *src_identifier, // [in] src object name
unsigned char *qualifier // [in] unlock service qualifier
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11.5.6.7 Copy Object service

Synopsis

11.5.6.8

Synopsi

11.6 Er

The follo

36

integer mdrib_copy object

(

)

integer mdrib move_object

(

MDR

MDR
agai

MDR

MDR

syntax is invalid.

MDR

MDR

MDR

MDR

mdrib_handle session, // [in] session handle

unsigned char *src_identifier, // [in] src object name
unsigned char *dst_identifier, // [in] dst object name
unsigned char *qualifier // [in] copy service qualifier

Move Object service

mdrib_handle session, // [in] session handle

unsigned char *src_identifier, // [in] src object name
unsigned char *dst_identifier, // [in] dst object name
unsigned char *qualifier // [in] move service qualifier

ror/exception returns
wing error/exception returns are passed via the errno variable:

IB_ERR_ACCESS: Permission denied executing operation

IB_ERR_AGAIN: Resource currently unavailable in specified mode due to locking mechanism, tiy
h later.

IB_ERR_BADH: Invalid session or'cennection handle

IB_ERR_INVAL: The value of.ohe of the options contains illegal syntax, or the target paramtg

-

IB_ERR_10: I/0O Errofwhen executing operation
IB_ERR_NOENT:“The specified target or path does not exist.
IB_ERR_NOMEM: Insufficient memory to open connection

IB_ERR NOSPC: No more space to create specified repository.

MDR

IB.ERR_NOTOBJ: A component of the path does not point to a valid object

MDRIB_ERR_PERM: Operation not permitted due to access violation

MDRIB_ERR_NOSUP: Operation not supported

MDRIB_ERR_TIMEDOUT: Time out while executing operation

MDRIB_ERR_MAXHANDLE: Maximum number of open connections allowed reached

MDRIB_WRN_INVAL: One of the parameters passed was invalid and was ignored
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11.7 Conformance label prefix
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The prefix "C" shall be used, in conjunction with 9.4, to indicate conformity to this Clause.

12 Java API binding

The binding-independent API is mapped to the Java programming language according to the following rules.
The API services are methods of the mdrib_handle class. The Java API binding datatypes are based upon the

vd PIUUIGIIIIII;I Y :al yuayve.

_—

2.1 Datatype mapping

—]

he datatypes are mapped as follows:”

Binding-Independent

Java API Binding

mdrib_handle

mdrib_handle

characterstring String
pointer reference
str8 String
str16 String
str32 -

int8, uint8, int16, uint16, int32, uint32,
uint64, int128, uint128

int64,

byte, --, short, --, int, --, long, --, --, --

datetime time_t
duration time_t
uri String
real32, real64, real80 float, double, --

procedure

12.2¢ Function parameter mapping

Ine parameters or the Binding-inaepenaent AFT are the same as the parameters 1or the Java AF1T DIn

7
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12.3 Function return mapping

The return values are mapped as follows:

Binding-Independent

Java API Binding

state(success,failure)

int, success=0, failure=-1

characterstring String

str8 String

str16 String

str32 String

int8, |uint8, int16, uint16, int32, uint32, int64, | byte, --, short, --, int, --, long, --, --¢+~
uint64, int128, uint128

datetime time_t

duratfon time_t

uri unsigned char ]

real3p, real64, real80 float, double, --

12.4 Fynction exception mapping

The fundtion exceptions are mapped as follows:

Binding-Independent

Java API Binding

bad_

conversion

exception thrown

12.5 Prpcedure call signatures

12.5.1 Session establishment services

Synopsi

/*

L

* a Metadata Registry database.

'[his class represents a high level connection to

From this connection

* sessions to the actual data can be retrieved.

*/

package org.iso.mdrib;

import java.util.Properties;

/**

*

*/

38
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public interface MDRConnection {

/** Opens and creates a session starting

* at the specified node with the specified options.
*

* (@returns A valid MDRSession, or null in case of

* error.
*/
public MDRSession open(String node, Properties options) throws MDRException;
/**
* Closes the specified session
*/
public void close (MDRSession session) throws MDRException;
/**
* Authenticates the specified session.
*/
public boolean authenticate (MDRSession session, String authType, Prqperties

options) throws MDRException;

/**
* Configures either the current connection, or the session

*/
public void setConfiguration(MDRSession .sesSsion, String key, String val)| throws
MDRException;

/**

* Returns the configuration of the system as a Properties class
*/

public Properties getConfiguration (MDRSession session) throws MDRException;

12.5.2 Data transfer services

(7))

ynopsis

/*

* This containis an interface that must be implemented by

* the different low-level accessors to the MDR API. It contains
* the API\to access the data for a session.

*/
package org.iso.mdrib;

import java.net.URL;

import java.sql.Date;

import java.sql.Time;

import java.sql.Timestamp;
import java.math.BigDecimal;

public interface MDRSession {

/**
* Lists all objects that match the mask.
*

* @returns An array of identifiers in the current
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* active path (ot absolute path) that match the specified
* mask.
*/

String[] list(String mask) throws MDRException;

/**

* Links an existing object to a new name.

*

*/
void link(String srcIdentifier, String dstIdentifier, String qualifier)
throws MDRException;

/1*
¥ Deletes an object.

k
T/
void delete(String srcldentifier, String qualifier) throws MDRExceptioéony

/1*

T Creates an object

1/

/{void create(String src_identifier) throws MDRException;

/1*

¥ Locks an object.

k
/
vpid lock (String srcldentifier, String qualifier) throws MDRException;

/1*

T Unlocks an object.

1/

void unlock (String srcldentifier,-'String qualifier) throws MDRException;

/1*

T Copies an object.

k

/

veid copy(String sxecIdentifier, String, dstlIdentifier, String qualifier)
throws MDRException;

/1*

¥ Moves an‘object.

T/
veid move (String srcldentifier, String, dstIdentifier, String qualifier)

—— throws—MDRExceptions

/**
* Retrieves the value of the designated object as a
* Jjava.math.BigDecimal with full precision.
*/
BigDecimal getBigDecimal (String srcIdentifer) throws MDRException;

/**
* Retrieves the value of the designated object
* as a boolean in the Java programming language.

*/
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boolean getBoolean(String srcIdentifier) throws MDRException;

/*x
* Retrieves the value of the designated object as a byte
* in the Java programming language.
*/

byte getByte (String srcIdentifier) throws MDRException;

/**
* Retrieves the value of the designated object as a byte array
* in the Java programming language.
*/

byte[] getBytes(String srcIdentifier) throws MDRException;

/**
* Retrieves the value of the designated object as a byte array

* in the Java programming language using offsets and maximum lengths.
*

* Qreturns The number of bytes actually transferred,

*/
int getBytes(String srcIdentifier, byte[] dst, int _srcOffet, int dstOffset, int
count) throws MDRException;

/**

* Retrieves the value of the designated objecti as a java.sqgl.Date
* in the Java programming language.
*/

Date getDate(String srclIdentifier) throws ‘MDRException;

/**
* Retrieves the value of the designated object as a double
* in the Java programming language.
*/

double getDouble (String srcIdentifier) throws MDRException;

/**
* Retrieves the value of the designated object as a float
* in the Java programming language.
*/
float getFloat(String srcldentifier) throws MDRException;
/**
* Retrieves.'the value of the designated object as an int
* in theé Java programming language.
*/
int .getInt (String srcIdentifier) throws MDRException;
/**
*-Retrieves the value of the designated object as a long
* in the Java programming language.
*/

long getLong(String srcIdentifier) throws MDRException;
/**
* Retrieves the value of the designated object as a short
* in the Java programming language.
*/
short getShort(String srcIdentifier) throws MDRException;
/**
* Retrieves the value of the designated object as a String
* in the Java programming language.
*/
String getString(String srcIdentifier) throws MDRException;
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/**

* Retrieves the value of the designated object as a java.sql.Time
* in the Java programming language.
*/

Time getTime (String srcldentifier) throws MDRException;

/**

* Retrieves the value of the designated object as a java.sql.Timestamp
* in the Java programming language.
*/

Timestamp getTimestamp (String srcIdentifier) throws MDRException;

/*1
*|Retrieves the value of the designated object as a java.net.URL
*|in the Java programming language.

*

URL getURL(String srcIdentifier) throws MDRException;

/*1
*| Updates the designated object with a java.sql.BigDecimal value.

vold updateBigDecimal (String dstIdentifier, BigDecimal x) throws,‘MDRException;

/*1

*| Updates the designated object with a boolean value.

vold updateBoolean(String dstIdentifier, boolean x) _throws MDRException;

/*1
*| Updates the designated object with a byte value.

vold updateByte (String dstIdentifier, byte x)“ throws MDRException;
/*7
* |Updates the value of the designated object with the specified byte array
*|in the Java programming language using offsets and maximum lengths.

@returns The actual number of\bytes transferred.

* * *

int updateBytes (byte[] src,, String dstIdentifier, int srcOffet, int dstOffset, injt
count) throws MDRExceptiony

/*1
*| Updates the designated object with a byte array value.

vold updateBytes (String dstIdentifier, byte[] x) throws MDRException;

/*1
*| Updates-the designated object with a java.sql.Date value.

vold updateDate (String dstIdentifier, Date x) throws MDRException;
/*1

void updateDouble (String dstIdentifier, double x) throws MDRException;
/**

* Updates the designated object with a float value.

*/
void updateFloat (String dstIdentifier, float x) throws MDRException;
/**

* Updates the designated object with an int value.

*/
void updateInt (String dstIdentifier, int x) throws MDRException;

/**
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* Updates the designated object with a long value.

*/
void updatelong(String dstIdentifier, long x) throws MDRException;
/**
* Updates the designated object with a null value. 2?27
*/
void updateNull (String dstIdentifier) throws MDRException;
/**
* Updates the designated object with a short value.
*/
void updateShort (String dstIdentifier, short x) throws MDRException;
/**
* Updates the designated object with a String value.
*/
void updateString(String dstIdentifier, String x) throws MDRException’
/**
* Updates the designated object with a java.sql.Time value.
*/
void updateTime (String dstIdentifier, Time x) throws MDRException;
/**
* Updates the designated object with a java.sql.Timestamp value.
*/

void updateTimestamp (String dstIdentifier, Timestamp.'x) throws MDRException;

/**

* Sets the current object node path.
*/
void setCurrentPath(String node) throws MDRException;

/**
* Retrieves the current object node path.
*/

String getCurrentPath() throws,MDRException;

12.5.3 Exception class

0

ynopsis
/*

* This impléments an exception class that can be thrown
* by any,of the interfaces and classes in this package.

*/

package org.iso.mdrib;

/**
*
*/
public class MDRException extends Exception {

/** Error status: Resource currently not available in specified
mode due to locking mechanism, try again later

*/
public static final short MDRIB_ERR AGAIN = (short)-1;
// ... Other error codes should be defined here...
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