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1 Introduction

Extensions to the theNMC Protocol [7] have the advantage of further specifying interactions on a message
by message basis for use in multiple service types. This eliminates the need to exhaustively document key
exchanges for each service, and allows the protocols to evolve over time more efficiently.

The Measurement Archive protocol features three messages used to query services identifying them-
selves as long or short term storage locations of measurement data:

• MetadataKey - Message set that supplies metadata information in return for a re-playable key, see
Section 2

• SetupData - Message set that supplies metadata information or a key in return for a measurement
data, see Section 3

• DataInfo - Message set that supplies metadata information in return for a well defined key, see Sec-
tion 4

• MeasurementArchiveStore - Message set that attempts to store information into the database, see
Section 5

2 Metadata Key

TheMetadataKey message exchange offers a way to exchange the often complex metadata description of a
measurement set for more easily consumed and exchange key. The key structure was first introduced in the
NM Protocol [4], and can be customized for any particular service implementation; the overall goal being a
shortcut to an underlying data set, similar to keys used in relational databases.

Based on initial work in theNMC Protocol, this exchange will be described in terms of both theMeta-
dataKeyRequest message andMetadataKeyResponse message. Each explanation will include a schematic
definition and analysis, followed by example instances. Note that no one service will implement this proto-
col exactly as written; services are expected to offer an explanation of how they implement the protocol as
well as any divergence in the service documentation.

2.1 MetadataKeyRequest Message

TheMetadataKeyRequest message is a container for submitting metadata of a given type to a capableMea-
surement Archive. Enclosed in this envelope will be a series of metadata and data pairs containing various
instructions to act on. We first present a very simple schema in Section 2.1.1 along with an analysis of the
elements in Section 2.1.2. We conclude with examples in Section 2.1.3.

2.1.1 MetadataKeyRequest Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

# Begin Schema

namespace nmwg = "http://ggf.org/ns/nmwg/base/2.0/"

nmc-wg@ogf.org 4
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start =
element nmwg:message {

Identifier? &
attribute type { "MetadataKeyRequest" } &
Parameters? &
(
Metadata |
Data

)+
}

Parameters =
element nmwg:parameters {

Identifier &
Parameter+

}

Parameter =
element nmwg:parameter {

attribute name { xsd:string } &
(
attribute value { xsd:string } |
(

anyElement |
text

)
)

}

Metadata =
element nmwg:metadata {

Identifier &
MetadataIdentifierRef? &
anyElement*

}

Data =
element nmwg:data {

Identifier &
MetadataIdentifierRef &

}

Identifier =
attribute id { xsd:string }

MetadataIdentifierRef =
attribute metadataIdRef { xsd:string }

anyElement =
element * {

anyThing
}

anyAttribute =
attribute * { text }

anyThing =
(

anyElement |
anyAttribute |
text

)*

# End Schema

2.1.2 MetadataKeyRequest Message Analysis

There are view deviations from theNMC Protocol for this particular message type. The following analysis
will describe each element, noting when there are changes.

2.1.2.1 Message

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="message1"
type="MetadataKeyRequest">

nmc-wg@ogf.org 5
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<nmwg:parameters />

<nmwg:metadata />

<nmwg:data />

</nmwg:message>

Table 1: Message Element Specifics
Message Element

localname xmessage
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, type
nested elements parameters, metadata, data
required yes

There is no difference in the structure of this element. The only notable difference is the value oftype is
restricted to beMetadataKeyRequest.

2.1.2.2 Parameters

<nmwg:parameters xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" id="parameters1">

<nmwg:parameter />

</nmwg:parameters>

Table 2: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id
nested elements parameter
required no

There is no difference in the structure of this element.

2.1.2.3 Parameter

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME">VALUE</nmwg:parameter>

<!-- OR -->

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME" value="VALUE" />

There is no difference in the structure of this element.
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Table 3: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes value, name
nested elements text, undefined
required yes

2.1.2.4 Metadata

<nmwg:metadata xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="metadata2" metadataIdRef="metadata1" />

Table 4: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements undefined
required yes

There is no difference in the structure of this element.

2.1.2.5 Data

<nmwg:data xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="data2" metadataIdRef="metadata2" />

Table 5: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements N/A
required varies

There is no difference in the structure of this element. The only notable difference is that this element
SHOULD NOT contain any nested elements. This element should only be used as adata trigger for services
to act on particular metadata elements.

nmc-wg@ogf.org 7
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2.1.3 MetadataKeyRequest Message Example

The following examples demonstrate some of the possible uses and layouts of request messages in the MA
Protocol. These examples are not an attempt to be exhaustive, but rather some examples of ways to perform
common tasks. Note that these messages areNOT indicative of a particular service.

The first example demonstrates the most common use case: a single metadata and data pair.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1" />

</nmwg:message>

<!-- End XML -->

The second example is similar, but incorporates a parameters block that may be populated with optional
behaviors for a service.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyRequest" id="message1">

<nmwg:parameters id="paraemters1">
<nmwg:parameter name="something">something else</nmwg:parameter>

</nmwg:parameters>

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1" />

</nmwg:message>

<!-- End XML -->

The third example is also similar to the first, but shows it is possible to ask for multiple pairs of metadata
and data in a single message. Note that there are two emptydata triggers to signify that each message be
acted upon.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1" />

<nmwg:metadata id="m2">
<!-- another metadata -->

</nmwg:metadata>

<nmwg:data id="d2" metadatIdRef="m2" />

</nmwg:message>

<!-- End XML -->

nmc-wg@ogf.org 8
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This example features merge chaining. Note there is only onedata trigger, and it is at the tail of the

chain. A service would perform the necessary chaining first, then act on the result of this operation.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:metadata id="m2" metadataIdRef="m1">
<!-- more metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m2" />

</nmwg:message>

<!-- End XML -->

The final example is an invalid case where the metadata does not have an appropriatedata trigger.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m2" />

</nmwg:message>

<!-- End XML -->

2.2 MetadataKeyResponse Message

The MetadataKeyResponse message is a container filled with the results of aMetadataKeyRequest essage
from a capable Measurement Archive service. Enclosed in this simple envelope will be a series of metadata
and data pairs containing the results of actions performed by a service. We first present a very simple
schema in Section 2.2.1 along with an analysis of the elements in Section 2.2.2. We conclude with examples
in Section 2.2.3.

2.2.1 MetadataKeyResponse Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

# Begin Schema

namespace nmwg = "http://ggf.org/ns/nmwg/base/2.0/"

start =
element nmwg:message {

Identifier? &
attribute messageIdRef { xsd:string }? &
attribute type { "MetadataKeyResponse" } &
Parameters? &
(
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Metadata |
Data

)+
}

Parameters =
element nmwg:parameters {

Identifier &
Parameter+

}

Parameter =
element nmwg:parameter {

attribute name { xsd:string } &
(
attribute value { xsd:string } |
(

anyElement |
text

)
)

}

Metadata =
element nmwg:metadata {

Identifier &
MetadataIdentifierRef? &
anyElement*

}

Data =
element nmwg:data {

Identifier &
MetadataIdentifierRef &
(
Key |
Datum+

)
}

Identifier =
attribute id { xsd:string }

MetadataIdentifierRef =
attribute metadataIdRef { xsd:string }

anyElement =
element * {

anyThing
}

anyAttribute =
attribute * { text }

anyThing =
(

anyElement |
anyAttribute |
text

)*

Key =
element nmwg:key {

Identifier? &
Parameters

}

Datum =
element nmwg:datum {

anyThing*
}

# End Schema

2.2.2 MetadataKeyResponse Message Analysis

The following is a breakdown of the elements featured in the schema.

nmc-wg@ogf.org 10
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2.2.2.1 Message

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="message1"
type="MetadataKeyResponse">

<nmwg:parameters />

<nmwg:metadata />

<nmwg:data />

</nmwg:message>

Table 6: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, messageIdRef, type
nested elements parameters, metadata, data
required yes

There is no difference in the structure of this element. The only notable difference is the value oftype is
restricted to beMetadataKeyResponse.

2.2.2.2 Parameters

<nmwg:parameters xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" id="parameters1">

<nmwg:parameter />

</nmwg:parameters>

Table 7: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id
nested elements parameter
required no

There is no difference in the structure of this element.

2.2.2.3 Parameter

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME">VALUE</nmwg:parameter>

<!-- OR -->

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME" value="VALUE" />

nmc-wg@ogf.org 11
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Table 8: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes name, value
nested elements text, undefined
required yes

There is no difference in the structure of this element.

2.2.2.4 Metadata

<nmwg:metadata xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="metadata2" metadataIdRef="metadata1" />

Table 9: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements undefined
required yes

There is no difference in the structure of this element.

2.2.2.5 Data

<nmwg:data xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="data2" metadataIdRef="metadata2" />

Table 10: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements key, datum
required yes

This element features only one deviation from that of theNMC Protocol: the key element or a datum
element must exist inside. The key element will be explainedin Section 2.2.2.6 and the datum element will
be explained in Section 2.2.2.7.
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2.2.2.6 Key

<nmwg:key xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" id="key1">

<nmwg:parameters />

</nmwg:key>

Table 11: Key Element Specifics
Key Element

localname key
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id
nested elements parameters
required varies

Thekey element is used to specify particular nuances of a dataset linked to a metadata description. The
key element was first described in theNM Protocol. This element can contain the following attributes:

• id - Identifying attribute that can be used to track state.

There is only one element allowed within the key:

• Parameters - Described in Parameters

2.2.2.7 Datum

<nmwg:datum xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" />

Table 12: Datum Element Specifics
Datum Element

localname datum
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes value, undefined
nested elements undefined
required varies

Thedatum element may appear instead of akey when anomalous behaviour in the service prevents the
return of a key. Legacy or alternate services may also chooseto issue the keyinside of a datum element (see
individual service documentation for details). This document will not specific attributes or elements for the
datum element.

nmc-wg@ogf.org 13
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2.2.3 MetadataKeyResponse Message Example

The following examples demonstrate some of the possible uses and layouts of response messages in theMA
Protocol.

The first example is the most common form ofMetadataKeyResponse message containing a single meta-
data and data pair. This would be indicative of success due tothe presence of the key.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyResponse" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1">

<nmwg:key id="key1">
<nmwg:parameters id="parameters1">

<nmwg:parameter name="something" value="something" />
</nmwg:parameters>

</nmwg:key>

</nmwg:data>

</nmwg:message>

<!-- End XML -->

The second example is similar, although it features two pairs.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyResponse" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1">

<nmwg:key id="key1">
<nmwg:parameters id="parameters1">

<nmwg:parameter name="something" value="something" />
</nmwg:parameters>

</nmwg:key>

</nmwg:data>

<nmwg:metadata id="m2">
<!-- another metadata -->

</nmwg:metadata>

<nmwg:data id="d2" metadatIdRef="m2">

<nmwg:key id="key2">
<nmwg:parameters id="parameters2">

<nmwg:parameter name="something" value="something" />
</nmwg:parameters>

</nmwg:key>

</nmwg:data>

</nmwg:message>

<!-- End XML -->

The final example demonstrates an error condition. Note thatthis may contain multiple pairs if sent, and
it may be possible to have success for some, and errors for others.
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<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="MetadataKeyResponse" id="message1">

<nmwg:metadata id="m1">
<!-- some error -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1">

<nmwg:datum>
<!-- some error message -->

</nmwg:datum>

</nmwg:data>

</nmwg:message>

<!-- End XML -->

3 Setup Data

TheSetupData message exchange offers a way to retrieve measurement data for a givenmetadata descrip-
tion or key (collected via theMetadataKey message exchange, see Section 2). This message represents the
true crux of measurement archive services and allows the retrieval of actual measurement data.

Based on initial work in theNMC Protocol, this exchange will be described in terms of both theSetup-
DataRequest message andSetupDataResponse message. Each explanation will include a schematic defi-
nition and analysis followed by example instances. Note that no one service will implement this protocol
exactly as presented; services are expected to offer an explanationof how they implement the protocol as
well as any divergence in the service documentation.

3.1 SetupDataRequest Message

The SetupDataRequest message is a container for submitting metadata of a given type to a capable Mea-
surement Archive. Enclosed in this envelope will be a seriesof metadata and data pairs containing various
instructions to act on. We first present a very simple schema in Section 3.1.1 along with an analysis of the
elements in Section 3.1.2. We conclude with examples in Section 3.1.3.

3.1.1 SetupDataRequest Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

# Begin Schema

namespace nmwg = "http://ggf.org/ns/nmwg/base/2.0/"

start =
element nmwg:message {

Identifier? &
attribute type { "SetupDataRequest" } &
Parameters? &
(
Metadata |
Data

)+
}

Parameters =
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element nmwg:parameters {

Identifier &
Parameter+

}

Parameter =
element nmwg:parameter {

attribute name { xsd:string } &
(
attribute value { xsd:string } |
(

anyElement |
text

)
)

}

Metadata =
element nmwg:metadata {

Identifier &
MetadataIdentifierRef? &
anyElement*

}

Data =
element nmwg:data {

Identifier &
MetadataIdentifierRef &

}

Identifier =
attribute id { xsd:string }

MetadataIdentifierRef =
attribute metadataIdRef { xsd:string }

anyElement =
element * {

anyThing
}

anyAttribute =
attribute * { text }

anyThing =
(

anyElement |
anyAttribute |
text

)*

# End Schema

3.1.2 SetupDataRequest Message Analysis

There are view deviations from theNMC Protocol for this particular message type. The following analysis
will describe each element, noting when there are changes.

3.1.2.1 Message

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="message1"
type="SetupDataRequest">

<nmwg:parameters />

<nmwg:metadata />

<nmwg:data />

</nmwg:message>

There is no difference in the structure of this element. The only notable difference is the value oftype is
restricted to beSetupDataRequest.
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Table 13: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, type
nested elements parameters, metadata, data
required yes

3.1.2.2 Parameters

<nmwg:parameters xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" id="parameters1">

<nmwg:parameter />

</nmwg:parameters>

Table 14: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id
nested elements parameters
required no

There is no difference in the structure of this element.

3.1.2.3 Parameter

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME">VALUE</nmwg:parameter>

<!-- OR -->

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME" value="VALUE" />

Table 15: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes name, value
nested elements text
required yes

There is no difference in the structure of this element.
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3.1.2.4 Metadata

<nmwg:metadata xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="metadata2" metadataIdRef="metadata1" />

Table 16: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements undefined
required yes

There is no difference in the structure of this element. Notethat the contents will vary from service to
service.

3.1.2.5 Data

<nmwg:data xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="data2" metadataIdRef="metadata2" />

Table 17: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements N/A
required varies

There is no difference in the structure of this element. The only notable difference is that this element
SHOULD NOT contain any nested elements. This element should only be used as adata trigger for services
to act on particular metadata elements.

3.1.3 SetupDataRequest Message Example

The following examples demonstrate some of the possible uses and layouts of request messages in theMA
Protocol. These examples are not an attempt to be exhaustive, but rather some examples of ways to perform
common tasks. Note that these messages areNOT indicative of a particular service.

The first example demonstrates the most common use case: a single metadata and data pair.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataRequest" id="message1">

<nmwg:metadata id="m1">
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<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1" />

</nmwg:message>

<!-- End XML -->

The second example is similar, but incorporates a parameters block that may be populated with optional
behaviors for a service.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataRequest" id="message1">

<nmwg:parameters id="paraemters1">
<nmwg:parameter name="something">something else</nmwg:parameter>

</nmwg:parameters>

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1" />

</nmwg:message>

<!-- End XML -->

The third example is also similar to the first, but shows it is possible to ask for multiple pairs of metadata
and data in a single message. Note that there are two emptydata triggers to signify that each message be
acted upon.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1" />

<nmwg:metadata id="m2">
<!-- another metadata -->

</nmwg:metadata>

<nmwg:data id="d2" metadatIdRef="m2" />

</nmwg:message>

<!-- End XML -->

This example featuresmerge chaining. Note there is only onedata trigger, and it is at the tail of the
chain. A service would perform the necessary chaining first, then act on the result of this operation.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:metadata id="m2" metadataIdRef="m1">
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<!-- more metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m2" />

</nmwg:message>

<!-- End XML -->

The final example is an invalid case where the metadata does not have an appropriate data trigger.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataRequest" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m2" />

</nmwg:message>

<!-- End XML -->

3.2 SetupDataResponse Message

TheSetupDataResponse message is a container filled with the results of aSetupDataRequest Message from
capable Measurement Archive services. Enclosed in this simple envelope will be a series of metadata and
data pairs containing the results of actions performed by a service. We first present a very simple schema
in Section 3.2.1 along with an analysis of the elements in Section 3.2.2. We conclude with examples in
Section 3.2.3.

3.2.1 SetupDataResponse Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

# Begin Schema

namespace nmwg = "http://ggf.org/ns/nmwg/base/2.0/"

start =
element nmwg:message {

Identifier? &
attribute messageIdRef { xsd:string }? &
attribute type { "SetupDataResponse" } &
Parameters? &
(
Metadata |
Data

)+
}

Parameters =
element nmwg:parameters {

Identifier &
Parameter+

}

Parameter =
element nmwg:parameter {

attribute name { xsd:string } &
(
attribute value { xsd:string } |
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(

anyElement |
text

)
)

}

Metadata =
element nmwg:metadata {

Identifier &
MetadataIdentifierRef? &
anyElement*

}

Data =
element nmwg:data {

Identifier &
MetadataIdentifierRef &
(
Datum*

)
}

Identifier =
attribute id { xsd:string }

MetadataIdentifierRef =
attribute metadataIdRef { xsd:string }

anyElement =
element * {

anyThing
}

anyAttribute =
attribute * { text }

anyThing =
(

anyElement |
anyAttribute |
text

)*

Datum =
element nmwg:datum {

anyThing*
}

# End Schema

3.2.2 SetupDataResponse Message Analysis

The following is a breakdown of the elements featured in the schema.

3.2.2.1 Message

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="message1"
type="SetupDataResponse">

<nmwg:parameters />

<nmwg:metadata />

<nmwg:data />

</nmwg:message>

There is no difference in the structure of this element. The only notable difference is the value oftype is
restricted to beSetupDataResponse.
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Table 18: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, type, messageIdRef
nested elements parameters, metadata, data
required yes

3.2.2.2 Parameters

<nmwg:parameters xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" id="parameters1">

<nmwg:parameter />

</nmwg:parameters>

Table 19: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id
nested elements parameter
required no

There is no difference in the structure of this element.

3.2.2.3 Parameter

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME">VALUE</nmwg:parameter>

<!-- OR -->

<nmwg:parameter xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
name="NAME" value="VALUE" />

Table 20: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes name, value
nested elements text, undefined
required yes

There is no difference in the structure of this element.
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3.2.2.4 Metadata

<nmwg:metadata xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="metadata2" metadataIdRef="metadata1" />

Table 21: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements undefined
required yes

There is no difference in the structure of this element. As inSection 3.1.2.4 the contents of this element
will vary by service.

3.2.2.5 Data

<nmwg:data xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
id="data2" metadataIdRef="metadata2" />

Table 22: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes id, metadataIdRef
nested elements datum
required yes

This element features only one deviation from that of theNMC Protocol: datum elements are expected
to reside in the data element, it will be explained in Section3.2.2.6.

3.2.2.6 Datum

<nmwg:datum xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/" />

The datum element is the only element that should appear here. This document will not specific attributes
or elements for the datum element.

3.2.3 SetupDataResponse Message Example

The following examples demonstrate some of the possible uses and layouts of response messages in theMA
Protocol.
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Table 23: Datum Element Specifics
Datum Element

localname datum
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes value, undefined
nested elements undefined
required varies

The first example is the most common form ofSetupDataResponse message containing a single metadata
and data pair. This would be indicative of success due to the presence of thekey.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataResponse" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1">

<nmwg:datum />
<nmwg:datum />
<!-- ... -->
<nmwg:datum />

</nmwg:data>

</nmwg:message>

<!-- End XML -->

The second example is similar, although it features two pairs.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataResponse" id="message1">

<nmwg:metadata id="m1">
<!-- metadata -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1">

<nmwg:datum />
<nmwg:datum />
<!-- ... -->
<nmwg:datum />

</nmwg:data>

<nmwg:metadata id="m2">
<!-- another metadata -->

</nmwg:metadata>

<nmwg:data id="d2" metadatIdRef="m2">

<nmwg:datum />
<nmwg:datum />
<!-- ... -->
<nmwg:datum />

</nmwg:data>

</nmwg:message>
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<!-- End XML -->

The final example demonstrates an error condition. Note thatthis may contain multiple pairs if sent, and
it may be possible to have success for some, and errors for others.

<!-- Begin XML -->

<nmwg:message xmlns:nmwg="http://ggf.org/ns/nmwg/base/2.0/"
type="SetupDataResponse" id="message1">

<nmwg:metadata id="m1">
<!-- some error -->

</nmwg:metadata>

<nmwg:data id="d1" metadatIdRef="m1">

<nmwg:datum>
<!-- some error message -->

</nmwg:datum>

</nmwg:data>

</nmwg:message>

<!-- End XML -->

4 Data Info

4.1 DataInfoRequest Message

4.1.1 DataInfoRequest Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

% INLINESCHEMA="schema/datainfo_request.rnc"

4.1.2 DataInfoRequest Message Analysis

4.1.2.1 Message

Table 24: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -
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4.1.2.2 Parameters

Table 25: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

4.1.2.3 Parameter

Table 26: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

4.1.2.4 Metadata

• -

4.1.2.5 Data

• -
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Table 27: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

Table 28: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

4.1.3 DataInfoRequest Message Example

4.2 DataInfoResponse Message

4.2.1 DataInfoResponse Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

% INLINESCHEMA="schema/datainfo_response.rnc"

4.2.2 DataInfoResponse Message Analysis

4.2.2.1 Message

Table 29: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx
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• -

4.2.2.2 Parameters

Table 30: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

4.2.2.3 Parameter

Table 31: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

4.2.2.4 Metadata

• -

4.2.2.5 Data

• -
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Table 32: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

Table 33: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

4.2.2.6 Key

Table 34: Key Element Specifics
Key Element

localname key
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

4.2.2.7 Datum

• -

nmc-wg@ogf.org 29



GWD-R May 27, 2009

Table 35: Datum Element Specifics
Datum Element

localname datum
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

4.2.3 DataInfoResponse Message Example

5 Measurement Archive Store

5.1 MeasurementArchiveStoreRequest Message

5.1.1 MeasurementArchiveStoreRequest Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

% INLINESCHEMA="schema/measurementarchivestore_request.rnc"

5.1.2 MeasurementArchiveStoreRequest Message Analysis

5.1.2.1 Message

Table 36: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

5.1.2.2 Parameters

• -
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Table 37: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

5.1.2.3 Parameter

Table 38: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

5.1.2.4 Metadata

Table 39: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -
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Table 40: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

5.1.2.5 Data

• -

5.1.3 MeasurementArchiveStoreRequest Message Example

5.2 MeasurementArchiveStoreResponse Message

5.2.1 MeasurementArchiveStoreResponse Message Schema

The following schema is a native description of the request schema as in the RELAX-NG[3] language.
Through the use of tools such as Trang[5] and MSV[2] it is possible to convert this to other widely accepted
formats such as XSD[6].

% INLINESCHEMA="schema/measurementarchivestore_response.rnc"

5.2.2 MeasurementArchiveStoreResponse Message Analysis

5.2.2.1 Message

Table 41: Message Element Specifics
Message Element

localname message
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -
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5.2.2.2 Parameters

Table 42: Parameters Element Specifics
Parameters Element

localname parameters
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

5.2.2.3 Parameter

Table 43: Parameter Element Specifics
Parameter Element

localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

5.2.2.4 Metadata

• -

5.2.2.5 Data

• -
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Table 44: Metadata Element Specifics
Metadata Element

localname metadata
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

Table 45: Data Element Specifics
Data Element

localname data
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

5.2.2.6 Key

Table 46: Key Element Specifics
Key Element

localname key
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

• -

5.2.2.7 Datum

• -
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Table 47: Datum Element Specifics
Datum Element

localname datum
namespaces http://ggf.org/ns/nmwg/base/2.0/
attributes xxx
nested elements xxx
required xxx

5.2.3 MeasurementArchiveStoreResponse Message Example

6 Result Codes

The following new result codes can be incorporated into thisextension based on the work in theNMC
Protocol [7]. We will introduce these into both styles to allow for backwards compatibility. The original
style is presented first:

success.
ma.

error.
ma.

We can express the same information using the new URI style:

http://schemas.perfsonar.net/status/
success/

ma/
error/

ma/

7 Notational Conventions

The key words “MUST” “MUST NOT”, “REQUIRED”, “SHALL”, “SHALL NOT”, “SHOULD”, “SHOULD
NOT”, “RECOMMENDED”, “MAY”, and “OPTIONAL” are to be interpreted as described in RFC 2119
[1]

8 Security Considerations

There are no security considerations.
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11 Disclaimer

This document and the information contained herein is provided on an “As Is” basis and the OGF disclaims
all warranties, express or implied, including but not limited to any warranty that the use of the information
herein will not infringe any rights or any implied warranties of merchantability or fitness for a particular
purpose.

12 Full Copyright Notice

Copyright c© Open Grid Forum (2008-2009). All Rights Reserved.

This document and translations of it may be copied and furnished to others, and derivative works that com-
ment on or otherwise explain it or assist in its implementation may be prepared, copied, published and
distributed, in whole or in part, without restriction of anykind, provided that the above copyright notice
and this paragraph are included on all such copies and derivative works. However, this document itself may
not be modified in any way, such as by removing the copyright notice or references to the OGF or other
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organizations, except as needed for the purpose of developing Grid Recommendations in which case the
procedures for copyrights defined in the OGF Document process must be followed, or as required to trans-
late it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by the OGF or its successors
or assignees.
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