GWD-R Jason Zurawski, Internet2
Network Measurement Control Working Group Martin Swany, UDel
https://forge.gridforum.org/projects/nmc-wg May 27, 2009

NM C M easurement Archive Messages
DRAFT

Status of This Document

This document provides information to the Grid communitgareling the design of protocols to control
software engaged in the creation, storage, and exchangetwbrk measurements. Distribution is unlim-
ited.

Copyright Notice

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

Contents

1 Introduction 4
2 Metadata Key 4
2.1 MetadataKeyRequest Message . . . . . . . . . . . . . 4
2.1.1 MetadataKeyRequest Message Schema . . . .. ... ... ........ . .... 4
2.1.2 MetadataKeyRequest Message Analysis . . . . . . . . . ... ... ...... 5

2121 MESSAUE . . . . . e e 5
2.1.22 Parameters . . . . . . ... e 6

2.1.2.3 Parameter . . . . . .. 6

2124 Metadata . . . . . . . .. 7

2125 Data . . . ... e e 7
2.1.3 MetadataKeyRequest Message Example . . . . ... ... ........... 8
2.2 MetadataKeyResponse Message . . . . . . . . i i i e e e 9
2.2.1 MetadataKeyResponse Message Schema . . . . ... ... ... ..... 9
2.2.2 MetadataKeyResponse Message Analysis . . . ... .. .cuu........ 10

2221 MESSAUE . . . . . e e e 11
2222 Parameters . . . . . . ... e e 11

2.2.2.3 Parameter . . . . . .. e e 11

2224 Metadata . . . . . ... 21

2225 Data ... ... e 12

2226 Key. . . . .. 13

2227 Datum . . .. 13
2.2.3 MetadataKeyResponse Message Example . . . . .. ... .............. 14

nmc-wg@ogf.org 1



GWD-R May 27, 2009
3 Setup Data 15
3.1 SetupDataRequestMessage . . . . . . . . . . . e e 15

3.1.1 SetupDataRequest Message Schema . . . ... ... . ... . .......... 15
3.1.2 SetupDataRequest Message Analysis . . . ... ... .. . ccu....... 16

3.1.2.1
3.1.2.2
3.1.2.3
3.1.2.4
3.1.2.5

Message . . . . . .. 16
Parameters . . . . . . . . .. 17
Parameter . . . . . . . . e e 71
Metadata . . . . . . . . . . . . .o 8 1
Data . . . . . . . 18

3.1.3 SetupDataRequest Message Example . . .. .. .. .. .. ............. 18
3.2 SetupDataResponse Message . . . . . . . . . . e e e 20
3.2.1 SetupDataResponse Message Schema . . . . ... ... .. . ... ..... 20
3.2.2 SetupDataResponse Message Analysis. . . . ... ... . .ccw. ..., 21

3.221
3.2.2.2
3.2.2.3
3.2.2.4
3.2.25
3.2.2.6

Message . . . . . .. 21
Parameters . . . . . . . ... e 22
Parameter . . . . . . . . e e 2 2
Metadata . . . . . . . . . . . . . .o 32
Data . . . . . . . 23
Datum . . . . . . e 23

3.2.3 SetupDataResponse Message Example . . . ... ... .. ............. 23

4 Datalnfo

4.1 DatalnfoRequest Message

4.1.1 DatalnfoRequest Message Schema . . . . ... ... ... .. c.0.u...... 25
4.1.2 DatalnfoRequest Message Analysis . . . . . . . . . . e 25
4.1.21 MeSSAJE . . . . i e e e 25
4.1.2.2 Parameters . . . . . . .. e 26
4.1.2.3 Parameter . . . . . .. 6 2
4124 Metadata . . . . . . . .. 6 2
4125 Data . . .. ... e 26
4.1.3 DatalnfoRequest Message Example . . . . .. ... ... ... . ... 27
4.2 DatalnfoResponse Message . . . . . . . . . e e e e 27

4.2.1 DatalnfoResponse Message Schema . . . . . ... ... .. .. .......... 27

4.2.2 DatalnfoResponse Message Analysis . . . . . . . . . ... .. 27
4221 MeSSAJE . . . . . e e e 27
4222 Parameters . . . . . . ... 28
4223 Parameter . . . . . . .. 8 2
4224 Metadata . . . . . .. .. 8 2
4225 Data .. ... ... 28
4226 Key. . . . 29
4227 Datum . . .. 29

4.2.3 DatalnfoResponse Message Example . . . . .. ... ... .......... 30

nmc-wg@ogf.org



GWD-R
5 Measurement Archive Store
5.1 MeasurementArchiveStoreRequest Message . . . . . .
5.1.1 MeasurementArchiveStoreRequest Message Schema

5.1.2 MeasurementArchiveStoreRequest Message AnalySIs ......
5121 MeSssage . . . . . ..
5.1.22 Parameters . . . . . . .. ... oo
5.1.2.3 Parameter . .. ... ... .. ... . ..o
5124 Metadata . . . . ... ... ..
5125 Data ... ... ... . ... e

5.1.3 MeasurementArchiveStoreRequest Message Example ..... . . .. .. .. ..

5.2 MeasurementArchiveStoreResponse Message . . . . .

5.2.1 MeasurementArchiveStoreResponse Message Schema. R

5.2.2 MeasurementArchiveStoreResponse Message Analysis. . . .
5221 Message . . . . ...
5222 Parameters . . . .. . .. ...
5223 Parameter . . ... ... . ... . o
5224 Metadata . . . . ... ...
5225 Data . ..... ... . ... .
5226 Key. .. . ...
5227 Datum . ... .. ...

6 Result Codes

7 Notational Conventions

8 Security Considerations

9 Contributors

10 Intellectual Property Statement
11 Disclaimer

12 Full Copyright Notice

nmc-wg@ogf.org

May 27, 2009

30
30

35
36
36
36

36



GWD-R May 27, 2009
1 Introduction

Extensions to the thMC Protocol [7] have the advantage of further specifying interaction@anessage
by message basis for use in multiple service types. Thisrdites the need to exhaustively document key
exchanges for each service, and allows the protocols teewsler time more efficiently.

The Measurement Archive protocol features three messages used to query servica#yiohg them-
selves as long or short term storage locations of measutetatan

e MetadataKey - Message set that supplies metadata information in retura fe-playable key, see
Section 2

e SetupData - Message set that supplies metadata information or a kegtumrr for a measurement
data, see Section 3

e Datalnfo - Message set that supplies metadata information in retura fvell defined key, see Sec-
tion 4

e MeasurementArchiveStore - Message set that attempts to store information into thabdae, see
Section 5

2 Metadata Key

The MetadataKey message exchange offers a way to exchange the often comptexiaia description of a
measurement set for more easily consumed and exchangehekey structure was first introduced in the
NM Protocol [4], and can be customized for any particular service imgletation; the overall goal being a
shortcut to an underlying data set, similar to keys usedlatiomal databases.

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

2.1 MetadataKeyRequest M essage

The MetadataKeyRegquest message is a container for submitting metadata of a giventtyp capablé/ ea-
surement Archive. Enclosed in this envelope will be a series of metadata ataddrs containing various
instructions to act on. We first present a very simple schen&ettion 2.1.1 along with an analysis of the
elements in Section 2.1.2. We conclude with examples ini@e2t1.3.

211 MetadataKeyRequest M essage Schema

The following schema is a native description of the requebema as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is flidedo convert this to other widely accepted
formats such as XSDI[6].

# Begin Schena

nanmespace nmvg = "http://ggf.org/ ns/ nnng/ base/ 2. 0/ "

nmc-wg@ogf.org 4
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start =
el enent nmng: nessage {
Identifier? &
attribute type { "MetadataKeyRequest" } &
Paranmeters? &
(
Met adat a |
Dat a
)+

}

Paraneters =
el ement nmwg: paraneters {
Identifier &
Par amet er +

}

Parameter =
el enent nmng: par aneter {
attribute nane { xsd:string } &

attribute value { xsd:string } |

anyEl enent |
text
)
)
}

Met adata =
el ement nmng: net adat a {
Identifier &
Met adat al denti fierRef? &
anyEl enent «

}

Data =
el enent nmng: data {
Identifier &
Met adat al denti fierRef &
}

ldentifier =
attribute id { xsd:string }

Met adat al denti fierRef =
attribute nmetadatal dRef { xsd:string }

anyEl enent =
el ement * {
anyThi ng

}

anyAttribute =
attribute » { text }

anyThing =
(
anyEl enent |

anyAttribute |
text

) *

# End Schema

212 MetadataKeyRequest M essage Analysis
There are view deviations from tiéMC Protocol for this particular message type. The following analysis
will describe each element, noting when there are changes.

2121 Message

<nmng: message xm ns: nmwg="http://ggf.org/ ns/ nnng/ base/ 2. 0/ "
i d="nmessagel”
type="Met adat aKeyRequest ">

nmc-wg@ogf.org 5
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<nmng: paranmeters />
<nmwg: net adata />
<nmwg: data />

</ nmng: nessage>

Table 1. Message Element Specifics

Message Element

localname xmessage
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, type

nested elements || parameters, metadata, data
required yes

May 27, 2009

There is no difference in the structure of this element. Tilg notable difference is the value typeis

restricted to bévietadataKeyRequest.

2.1.2.2 Parameters

<nmng: par amet ers xm ns: nmwg="htt p://ggf.org/ ns/ nmng/ base/ 2. 0/ " i d="paranetersl">

<nnwg: par aneter />

</ nmng: par anet er s>

Table 2: Parameters Element Specifics

Parameters Element
localname parameters
namespaces http://ggf.org/ns/inmwg/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: par amet er xml ns: nmng="http://ggf. org/ ns/ nmng/ base/ 2. 0/ "
name="NAME" >VALUE</ nnwg: par anet er >

<l-- OR-->

<nmng: par amet er xm ns: nmwg="htt p://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
nane="NAME" val ue="VALUE" />

There is no difference in the structure of this element.

nmc-wg@ogf.org
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Table 3: Parameter Element Specifics

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

2.1.2.4 Metadata

<nmng: net adat a xni ns: nmag="ht t p: // ggf . or g/ ns/ nnng/ base/ 2. 0/ "
i d="net adat a2" net adat al dRef =" et adatal" />

Table 4: Metadata Element Specifics

Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || undefined
required yes

There is no difference in the structure of this element.

2.1.25 Data

<nmng: data xm ns: nmwg="htt p: / / ggf . or g/ ns/ nmng/ base/ 2. 0/ "
i d="data2" netadatal dRef =" et adat a2" />

Table 5: Data Element Specifics

Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements | N/A
required varies

There is no difference in the structure of this element. Thlg aotable difference is that this element
SHOUL D NOT contain any nested elements. This element should only lukassalata trigger for services
to act on particular metadata elements.

nmc-wg@ogf.org 7
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2.1.3 MetadataK eyRequest M essage Example

The following examples demonstrate some of the possible aise layouts of request messages in the MA
Protocol. These examples are not an attempt to be exhgustiveather some examples of ways to perform
common tasks. Note that these message8l&E indicative of a particular service.

The first example demonstrates the most common use casalasiatadata and data pair.

<l-- Begin XML -->

<nmng: message xm ns: nmwg="http://ggf.org/ ns/ nnng/ base/ 2. 0/ "
type="Met adat aKeyRequest" i d="nessagel">

<nmng: net adata i d="nml">
<l-- netadata -->
</ nmng: net adat a>
<nmng: data i d="d1" netadat|dRef="nml" />

</ nmng: nessage>

<l-- End XML -->

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

<l-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
type="Met adat aKeyRequest " i d="nessagel">

<nmng: par anmet ers i d="paraentersil">
<nmng: par amet er nane="sonet hi ng" >sonet hi ng el se</ nmng: par anet er >
</ nmwg: par anet er s>
<nmng: net adata i d="nml">
<!-- netadata -->
</ nmng: net adat a>
<nmwg: data id="d1" netadat|dRef="m" />
</ nmng: nessage>

<l-- End XML -->

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

<l-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnng/ base/ 2. 0/ "
type="Met adat aKeyRequest " i d="nessagel">

<nmng: net adata i d="ml">
<l-- nmetadata -->
</ nmng: net adat a>
<nmwg: data id="d1" netadat|dRef="m" />
<nmng: net adat a i d="nR">
<!-- another netadata -->
</ nmng: net adat a>
<nmwg: data i d="d2" netadat|dRef="nR" />

</ nmwg: nessage>

<l-- End XML -->

nmc-wg@ogf.org 8
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This example features merge chaining. Note there is onlydateetrigger, and it is at the tail of the
chain. A service would perform the necessary chaining first, tretroa the result of this operation.

<l-- Begin XML -->

<nmwg: message xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ "
type="Met adat aKeyRequest " i d="nessagel">

<nmng: net adata i d="nml">
<l-- netadata -->

</ nmng: net adat a>

<nmng: net adat a i d="nR2" netadat al dRef ="nml" >
<l-- nore netadata -->

</ nmng: net adat a>

<nmwg: data id="d1" netadat|dRef="nR" />

</ nmng: nessage>

<l-- End XML -->

The final example is an invalid case where the metadata dadewme an appropriatdata trigger.

<l-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
type="Met adat aKeyRequest " i d="nessagel">

<nmng: net adata i d="nl">
<l-- nmetadata -->
</ nmng: net adat a>
<nmwg: data id="d1" netadat|dRef="nR" />

</ nmng: nessage>

<l-- End XML -->

2.2 MetadataK eyResponse M essage

The MetadataKeyResponse message is a container filled with the results dfletadataKeyRequest essage
from a capable Measurement Archive service. Enclosed $rsihiple envelope will be a series of metadata
and data pairs containing the results of actions performed bervice. We first present a very simple
schema in Section 2.2.1 along with an analysis of the elesniri8ection 2.2.2. We conclude with examples
in Section 2.2.3.

221 MetadataK eyResponse M essage Schema

The following schema is a native description of the requekema as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is fladedo convert this to other widely accepted
formats such as XSDJ6].

# Begin Schena
nanespace nmvg = "http://ggf.org/ ns/ nnng/ base/ 2. 0/ "

start =
el enent nmng: nessage {
ldentifier? &
attribute nessagel dRef { xsd:string }? &
attribute type { "MetadataKeyResponse" } &
Parameters? &

(

nmc-wg@ogf.org 9
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Met adat a |
Dat a
)+

}

Paraneters =
el enent nmng: paraneters {
ldentifier &
Par anet er +

}

Parameter =
el ement nnwg: paraneter {
attribute name { xsd:string } &

attribute value { xsd:string } |

anyEl enent |
text
)
)
}

Met adata =
el enent nmng: net adat a {
Identifier &
Met adat al denti fierRef? &
anyEl enent «

}

Data =
el ement nmng: data {
Identifier &
Met adat al denti fierRef &
(
Key |
Dat umt
)
}

ldentifier =
attribute id { xsd:string }

Met adat al denti fierRef =
attribute netadatal dRef { xsd:string }

anyEl enent =
el ement * {
anyThi ng

}

anyAttribute =
attribute » { text }

anyThing =
(

anyEl ement |
anyAttribute |
text

) *
Key =
el ement nmng: key {
Identifier? &
Par aneters

}

Dat um =
el ement nmwg: dat um {
anyThi ng*

# End Schema

2.2.2 MetadataK eyResponse M essage Analysis

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

nmc-wg@ogf.org 10
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2221 Message

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
i d="nmessagel"
type="Met adat aKeyResponse" >
<nmng: par anmeters />
<nnmwg: et adata />
<nmwg: data />

</ nmng: nessage>

Table 6: Message Element Specifics

Message Element
localname message
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, messageldRef, type
nested elements || parameters, metadata, data
required yes

There is no difference in the structure of this element. Tilg notable difference is the value typeis
restricted to béVietadataKeyResponse.

2.2.2.2 Parameters

<nmng: par amet ers xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ " i d="paranetersl">
<nnwg: par aneter />

</ nmng: par anet er s>

Table 7. Parameters Element Specifics

Parameters Element
localname parameters
namespaces http://ggf.org/ns/inmwg/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: par amet er xnml ns: nmng="http://ggf. org/ ns/ nmng/ base/ 2. 0/ "
name="NAME" >VALUE</ nnwg: par anet er >

<l-- OR-->

<nmng: par amet er xm ns: nmwg="htt p://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
nanme="NAME" val ue="VALUE" />

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

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

There is no difference in the structure of this element.

2.2.24 Metadata

<nmng: net adat a xni ns: nmag="ht t p: // ggf . or g/ ns/ nnng/ base/ 2. 0/ "
i d="net adat a2" net adat al dRef =" et adatal" />

Table9: Metadata Element Specifics

Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || undefined
required yes

There is no difference in the structure of this element.

2.2.25 Data

<nmng: data xm ns: nmwg="htt p: / / ggf . or g/ ns/ nmng/ base/ 2. 0/ "
i d="dat a2" net adat al dRef =" et adat a2" />

Table 10: Data Element Specifics

Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || key, datum
required yes

May 27, 2009

This element features only one deviation from that of fé&C Protocol: the key element or a datum
element must exist inside. The key element will be explaineSlection 2.2.2.6 and the datum element will

be explained in Section 2.2.2.7.

nmc-wg@ogf.org
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2226 Key

<nmg: key xnins: nmag="http://ggf.org/ ns/ nmmg/ base/ 2. 0/" id="keyl">

<nmng: parameters />

</ nmng: key>
Table 11: Key Element Specifics
Key Element
localname key
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id
nested elements || parameters
required varies

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

e id - Identifying attribute that can be used to track state.
There is only one element allowed within the key:

e Parameters - Described in Parameters

2.2.2.7 Datum
<nmag: dat um xnml ns: nmng="ht t p: // ggf . or g/ ns/ nmwg/ base/ 2. 0/ " />
Table 12: Datum Element Specifics
Datum Element
localname datum
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes value, undefined
nested elements || undefined
required varies

The datum element may appear instead okey when anomalous behaviour in the service prevents the
return of a key. Legacy or alternate services may also chimassue the keynside of a datum element (see
individual service documentation for details). This doemtwill not specific attributes or elements for the
datum element.

nmc-wg@ogf.org 13
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2.2.3 MetadataK eyResponse M essage Example

The following examples demonstrate some of the possible arseé layouts of response messages irMhe
Protocol.

The first example is the most common form\iétadataKeyResponse message containing a single meta-
data and data pair. This would be indicative of success dtleetpresence of the key.

<!-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ "
type="Met adat aKeyResponse" i d="nessagel">

<nmng: net adata i d="nml">
<l-- netadata -->
</ nmng: net adat a>
<nmng: data i d="d1" netadat|dRef="nml">
<nmng: key id="keyl">
<nmwg: par anet ers i d="paranetersl">
<nmng: par anet er name="sonet hi ng" val ue="sonet hi ng" />

</ nmng: par anet er s>
</ nmng: key>

</ nmng: dat a>
</ nmng: nessage>

<l-- End XML -->

The second example is similar, although it features twaspair

<l-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ "
type="Met adat aKeyResponse" i d="nmessagel">

<nmng: net adata i d="nml">
<!-- netadata -->
</ nmng: net adat a>
<nmwg: data id="d1" netadat!dRef="nl">
<nmng: key id="keyl">
<nmwg: par anet ers i d="paranetersl">
<nmag: par anet er nane="sonet hi ng" val ue="sonet hi ng" />

</ nmng: par anet er s>
</ nmng: key>
</ nnwg: dat a>
<nmng: net adat a i d="nR">
<!-- another netadata -->
</ nmng: net adat a>
<nmwg: data i d="d2" netadat|dRef="n2">
<nmng: key id="key2">
<nmwg: par anet ers i d="par anmet ers2">
<nmag: par anet er name="sonet hi ng" val ue="sonet hi ng" />
</ nmng: par anet er s>
</ nmng: key>
</ nnwg: dat a>
</ nnwg: nessage>

<l-- End XML -->

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

nmc-wg@ogf.org 14
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<l-- Begin XML -->

<nmwg: nessage xm ns: nmwg="http://ggf.org/ ns/ nnng/ base/ 2. 0/ "
type="Met adat aKeyResponse" i d="nmessagel">

<nmng: net adata i d="nml">
<!-- sone error -->
</ nmng: net adat a>
<nmng: data i d="d1" netadat|dRef="nml">
<nmwg: dat un»
<l-- sone error nessage -->
</ nnmwg: dat une
</ nnng: dat a>

</ nmng: nessage>

<l-- End XML -->

3 Setup Data

The SatupData message exchange offers a way to retrieve measuremenbodatgif/enmetadata descrip-
tion or key (collected via theMetadataKey message exchange, see Section 2). This message repréasents t
true crux of measurement archive services and allows thieval of actual measurement data.

Based on initial work in th&IMC Protocol, this exchange will be described in terms of both Sstip-
DataRequest message an8etupDataResponse message. Each explanation will include a schematic defi-
nition and analysis followed by example instances. Noté rilvaone service will implement this protocol
exactly as presented; services are expected to offer an explaratioow they implement the protocol as
well as any divergence in the service documentation.

3.1 SetupDataRequest M essage

The SetupDataRequest message is a container for submitting metadata of a givem tiy@a capable Mea-
surement Archive. Enclosed in this envelope will be a sefesetadata and data pairs containing various
instructions to act on. We first present a very simple schen&ection 3.1.1 along with an analysis of the
elements in Section 3.1.2. We conclude with examples ini@est1.3.

3.1.1 SetupDataRequest M essage Schema

The following schema is a native description of the requebesia as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is fladedo convert this to other widely accepted
formats such as XSDI[6].

# Begin Schena
nanespace nmwg = "http://ggf.org/ ns/ nmng/ base/ 2.0/ "

start =
el enent nmng: nessage {
ldentifier? &
attribute type { "SetupDataRequest" } &
Par aneters? &
(
Met adat a |
Dat a
)+
}

Parameters =

nmc-wg@ogf.org 15
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el ement nmng: paraneters {
Identifier &
Par anet er +

}

Par aneter =
el enent nmng: par aneter {
attribute nane { xsd:string } &

attribute value { xsd:string } |

anyEl enent |
text
)
)
}

Met adata =
el ement nmwg: net adat a {
Identifier &
Met adat al denti fierRef? &
anyEl ement *

}

Data =
el enent nmng: data {
Identifier &
Met adat al denti fierRef &
}

Identifier =
attribute id { xsd:string }

Met adat al denti fierRef =
attribute nmetadatal dRef { xsd:string }

anyEl ement =

elenent * {
anyThi ng

anyAttribute =
attribute » { text }
anyThing =
(
anyEl enent |
anyAttribute |

text

) *

# End Schema

3.1.2 SetupDataRequest Message Analysis

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

3.1.21 Message

<nmng: message xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ "
i d="nmessagel”
type="Set upDat aRequest " >
<nmng: par anmeters />
<nmwg: net adata />

<nmng: data />

</ nmng: nessage>

There is no difference in the structure of this element. Tiig notable difference is the value typeis
restricted to b&setupDataRequest.
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Table 13: Message
Message Element
localname message
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, type
nested elements || parameters, metadata, data
required yes

3.1.2.2 Parameters

Element Specifics

<nmwg: paranmeters xm ns: nmng="http://ggf.org/ ns/ nmng/ base/ 2. 0/" i d="paranetersi">

<nnwg: par anmeter />

</ nmng: par anet er s>

Table 14: Parameters Element Specifics

Parameters Element
localname parameters
namespaces http://ggf.org/ns/inmwg/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

<nmng: par amet er xm ns: nmwg="htt p://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
name="NAVE" >VALUE</ nnwg: par anet er >

<l-- OR-->

<nmng: par amet er xm ns: nmwg="htt p://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
nanme="NAME" val ue="VALUE" />

Table 15: Paramete

r Element Specifics

Parameter Element
localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.(
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

<nmng: net adat a xni ns: nmag="ht t p: // ggf . or g/ ns/ nmng/ base/ 2. 0/ "
i d="net adat a2" net adat al dRef =" et adatal" />

Table 16: Metadata Element Specifics

Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || undefined
required yes

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

3.1.25 Data

<nmwg: data xml ns: nmwmg="htt p: // ggf. or g/ ns/ nnwg/ base/ 2. 0/ "
i d="data2" netadat al dRef =" et adat a2" />

Table 17: Data Element Specifics

Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || N/A
required varies

There is no difference in the structure of this element. Thilg aotable difference is that this element
SHOULD NOT contain any nested elements. This element should only lokassalata trigger for services
to act on particular metadata elements.

3.1.3 SetupDataRequest M essage Example

The following examples demonstrate some of the possible aise layouts of request messages in\t#e
Protocol. These examples are not an attempt to be exhaustive, bat satime examples of ways to perform
common tasks. Note that these message8l&E indicative of a particular service.

The first example demonstrates the most common use casgjlesiatadata and data pair.

<l-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
type="Set upDat aRequest" i d="nessagel">
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<l-- netadata -->
</ nmng: net adat a>

<nmwg: data id="d1" netadat|dRef="m" />
</ nmng: nessage>

<l-- End XML -->

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

<l-- Begin XML -->

<nmng: message xm ns: nmwg="http://ggf.org/ ns/ nnng/ base/ 2. 0/ "
type="Set upDat aRequest" i d="nessagel">

<nmng: par amet ers i d="paraentersil">
<nnmwg: par anet er name="sonet hi ng" >sonet hi ng el se</ nmng: par anet er >
</ nmwg: par anet er s>
<nmwg: net adata i d="nl">
<l-- netadata -->
</ nmng: net adat a>
<nmwg: data i d="d1" netadat|dRef="nml" />
</ nnwg: nessage>

<l-- End XML -->

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

<l-- Begin XML -->

<nmwg: nessage xm ns: nmwg="http://ggf.org/ ns/ nnng/ base/ 2. 0/ "
type="Set upDat aRequest" i d="nessagel">

<nmng: net adata i d="nl">
<l-- netadata -->
</ nmng: net adat a>
<nmwg: data i d="d1" netadat|dRef="nml" />
<nmng: net adat a i d="nR">
<!-- another netadata -->
</ nmng: net adat a>
<nmwg: data i d="d2" netadat|dRef="n2" />

</ nmng: nessage>

<l-- End XML -->

This example featuresierge chaining. Note there is only oneata trigger, and it is at the tail of the
chain. A service would perform the necessary chaining first, tretroa the result of this operation.

<l-- Begin XML -->

<nmng: message xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ "
type="Set upDat aRequest" i d="nessagel">

<nmng: net adata i d="ml">
<l-- netadata -->
</ nmng: net adat a>

<nmwg: net adat a i d="nR2" netadat al dRef ="nml">
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<l-- nore netadata -->
</ nmng: net adat a>

<nmwg: data id="d1" netadat|dRef="n2" />
</ nmng: nessage>

<l-- End XML -->

The final example is an invalid case where the metadata dadswme an appropriate data trigger.

<l-- Begin XML -->

<nmwg: nessage xm ns: nmwg="http://ggf.org/ ns/ nmng/ base/ 2. 0/ "
type="Set upDat aRequest" i d="nessagel">

<nmng: net adata i d="nml">
<l-- netadata -->
</ nmng: net adat a>
<nmng: data i d="d1" netadat|dRef="n2" />

</ nmng: nessage>

<l-- End XML -->

3.2 SetupDataResponse M essage

The SetupDataResponse message is a container filled with the results 8tpDataRequest Message from
capable Measurement Archive services. Enclosed in thiplsienvelope will be a series of metadata and
data pairs containing the results of actions performed bgrace. We first present a very simple schema
in Section 3.2.1 along with an analysis of the elements ini@ed.2.2. We conclude with examples in
Section 3.2.3.

3.2.1 SetupDataResponse M essage Schema

The following schema is a native description of the requekema as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is flidedo convert this to other widely accepted
formats such as XSDJ6].

# Begin Schema
nanmespace nmvg = "http://ggf.org/ ns/ nnng/ base/ 2. 0/ "

start =
el ement nmng: nessage {
Identifier? &
attribute messagel dRef { xsd:string }? &
attribute type { "SetupDataResponse" } &
Parameters? &

Met adat a |
Dat a
)+
}

Parameters =
el enent nmng: paraneters {
ldentifier &
Par amet er +

}

Parameter =
el ement nnwg: paraneter {
attribute name { xsd:string } &

attribute value { xsd:string } |

nmc-wg@ogf.org 20



GWD-R May 27, 2009
(

anyEl enent |
text
)
)
}

Met adata =
el enent nmng: net adat a {
Identifier &
Met adat al denti fierRef? &
anyEl enent «

}

Data =
el ement nmng: data {
Identifier &
Met adat al denti fierRef &
(

Dat ume
)
}

ldentifier =
attribute id { xsd:string }

Met adat al denti fierRef =
attribute nmetadatal dRef { xsd:string }

anyEl enent =

el ement * {
anyThi ng

anyAttribute =
attribute » { text }
anyThing =
(
anyEl ement |
anyAttribute |
text
) *
Dat um =
el ement nmwg: dat um {
anyThi ng*
}

# End Schema

3.2.2 SetupDataResponse Message Analysis

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

3.2.21 Message

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnnwg/ base/ 2. 0/ "
i d="nmessagel"
t ype="Set upDat aResponse" >
<nmng: par anmeters />
<nnmwg: et adata />

<nmwg: data />

</ nmng: nessage>

There is no difference in the structure of this element. Tilg notable difference is the value typeis
restricted to be&etupDataResponse.
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Table 18: Message
Message Element
localname message
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, type, messageldRef
nested elements || parameters, metadata, data
required yes

3.2.2.2 Parameters

Element Specifics

<nmwg: paranmeters xm ns: nmng="http://ggf.org/ ns/ nmng/ base/ 2. 0/" i d="paranetersi">

<nnwg: par anmeter />

</ nmng: par anet er s>

Table 19: Parameters Element Specifics

Parameters Element
localname parameters
namespaces http://ggf.org/ns/inmwg/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

<nmng: par amet er xm ns: nmwg="htt p://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
name="NAVE" >VALUE</ nnwg: par anet er >

<l-- OR-->

<nmng: par amet er xm ns: nmwg="htt p://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
nanme="NAME" val ue="VALUE" />

Table 20: Paramete

r Element Specifics

Parameter Element
localname parameter
namespaces http://ggf.org/ns/nmwg/base/2.(
attributes name, value
nested elements || text, undefined
required yes

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

<nmng: net adat a xni ns: nmag="ht t p: // ggf . or g/ ns/ nmng/ base/ 2. 0/ "
i d="net adat a2" net adat al dRef =" et adatal" />

Table 21: Metadata Element Specifics

Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || undefined
required yes

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

3.2.25 Data

<nmng: data xml ns: nmwmg="ht t p: // ggf. or g/ ns/ nnwg/ base/ 2. 0/ "
i d="data2" netadat al dRef =" et adat a2" />

Table 22: Data Element Specifics

Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes id, metadataldRef
nested elements || datum
required yes

This element features only one deviation from that of XiMC Protocol: datum elements are expected
to reside in the data element, it will be explained in Sec8¢h2.6.

3.2.2.6 Datum

<nmag: dat um xnml ns: nmng="ht t p: // ggf . or g/ ns/ nmwg/ base/ 2. 0/ " />

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

3.23 SetupDataResponse M essage Example

The following examples demonstrate some of the possible aise layouts of response messages iMthe
Protocol.
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Table 23: Datum Element Specifics

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

The first example is the most common formSefupDataResponse message containing a single metadata
and data pair. This would be indicative of success due totbsepce of th&ey.

<l-- Begin XML -->

<nmng: message xm ns: nmwg="http://ggf.org/ ns/ nnng/ base/ 2. 0/ "
type="Set upDat aResponse" i d="nessagel">

<nmng: net adata i d="nml">
<l-- netadata -->

</ nmng: net adat a>

<nmng: data i d="d1" netadat|dRef="nml">
<nmwg: dat um />
<nmwg: datum />
<l-- L0 -->
<nmwg: datum />

</ nmng: dat a>

</ nmng: nessage>

<l-- End XML -->

The second example is similar, although it features twaspair

<l-- Begin XML -->

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
type="Set upDat aResponse" i d="nessagel">

<nmng: net adata i d="nml">
<!-- netadata -->
</ nmng: net adat a>
<nmwg: data id="d1" netadat!dRef="nl">
<nnmwg: datum />
<nnmwg: datum />
<l-- .0 -->
<nmwg: dat um />
</ nnwg: dat a>
<nmng: net adat a i d="nR">
<l-- another netadata -->
</ nmng: net adat a>
<nmwg: data i d="d2" netadat|dRef="nR">
<nmwg: datum />
<nnmwg: datum />
<l-- ... -->
<nmwg: datum />
</ nmng: dat a>

</ nmwg: nessage>
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<l-- End XML -->

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

<l-- Begin XM -->

<nmng: nessage xm ns: nmwg="http://ggf. org/ ns/ nnwg/ base/ 2. 0/ "
type="Set upDat aResponse" i d="nessagel">

<nmng: net adata i d="nml">
<!-- sone error -->
</ nmng: net adat a>
<nmwg: data id="d1" netadat|dRef="nl">
<nnmwg: dat un
<!-- sone error nessage -->
</ nmng: dat une
</ nnwg: dat a>

</ nnwg: nessage>

<l-- End XML -->

4 Datalnfo

4.1 Datal nfoRequest M essage
4.1.1 DatalnfoRequest Message Schema

The following schema is a native description of the requebesia as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is fladed0 convert this to other widely accepted
formats such as XSDI[6].

% | NLI NESCHEMA="schema/ dat ai nf o_r equest . rnc"

4.1.2 DatalnfoRequest M essage Analysis
4121 Message

Table 24: Message Element Specifics

Message Element
localname message
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || Xxx
required XXX
° -
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4122 Parameters

Table 25: Parameters Element Specifics

Parameters Element
localname parameters
namespaces http://ggf.org/ns/inmwg/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/inmwg/base/2.0/
attributes XXX
nested elements || Xxx
required XXX

4124 Metadata

4.1.25 Data
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Table 27: Metadata Element Specifics

Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX

Table 28: Data Element Specifics

Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX

4.1.3 DatalnfoRequest M essage Example
4.2 Datal nfoResponse M essage
4.2.1 DatalnfoResponse M essage Schema

The following schema is a native description of the requebesia as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is fladedo convert this to other widely accepted
formats such as XSDI[6].

% | NLI NESCHEMA=" schena/ dat ai nf o_r esponse. rnc"

4.2.2 DatalnfoResponse M essage Analysis
4221 Message

Table 29: Message Element Specifics

Message Element
localname message
namespaces http://ggf.org/ns/inmwg/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/inmwg/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/inmwg/base/2.0/
attributes XXX
nested elements || Xxx
required XXX

4224 Metadata

4.2.25 Data
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ement Specifics

Table 34: Key Element Specifics
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Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX
Table 33: Data El
Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX
4226 Key
Key Element
localname key
namespaces http://ggf.org/ns/nmwg/base/2.(
attributes XXX
nested elements || xxx
required XXX
. -
4.2.2.7 Datum
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Table 35: Datum Element Specifics

Datum Element
localname datum
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX

4.2.3 DatalnfoResponse M essage Example

5 Measurement Archive Store

5.1 MeasurementArchiveStoreRequest M essage

5.1.1 MeasurementArchiveStoreRequest M essage Schema

The following schema is a native description of the requekema as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is flidedo convert this to other widely accepted
formats such as XSDI[6].

% | NLI NESCHEMA="schena/ neasur enent ar chi vest or e_r equest. rnc"

5.1.2 MeasurementArchiveStoreRequest M essage Analysis
5121 Message

Table 36: Message Element Specifics

Message Element
localname message
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX

5.1.2.2 Parameters

nmc-wg@ogf.org 30



May 27, 2009

Table 37: Parameters Element Specifics

GWD-R
Parameters Element
localname parameters
namespaces http://ggf.org/ns/inmwg/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/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX

5.1.24 Metadata

Table 39: Metadata

Element Specifics

Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.(
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/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX
5125 Data

5.1.3 MeasurementArchiveStoreRequest M essage Example
5.2 MeasurementArchiveStoreResponse M essage
5.2.1 MeasurementArchiveStoreResponse M essage Schema

The following schema is a native description of the requebesa as in the RELAX-NGJ3] language.
Through the use of tools such as Trang[5] and MSV[2] it is flidedo convert this to other widely accepted
formats such as XSDJ6].

% | NLI NESCHEMA="schena/ neasur enent ar chi vest or e_r esponse. rnc"

5.2.2 MeasurementArchiveStoreResponse Message Analysis
5221 Message

Table 41: Message Element Specifics

Message Element
localname message
namespaces http://ggf.org/ns/inmwg/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/inmwg/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/inmwg/base/2.0/
attributes XXX
nested elements || Xxx
required XXX

5224 Metadata

5.2.25 Data
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ement Specifics

Table 46: Key Element Specifics
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Metadata Element
localname metadata
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX
Table 45: Data El
Data Element
localname data
namespaces http://ggf.org/ns/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX
5226 Key
Key Element
localname key
namespaces http://ggf.org/ns/nmwg/base/2.(
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/inmwg/base/2.0/
attributes XXX
nested elements || xxx
required XXX

5.2.3 MeasurementArchiveStoreResponse M essage Example

6 Result Codes

The following new result codes can be incorporated into #xension based on the work in théiviC
Protocol [7]. We will introduce these into both styles to allow for ka@rds 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 interpeted as described in RFC 2119
(1]

8 Security Considerations

There are no security considerations.
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