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Status of this Memo

This document defines the Resource Usage Service (RUS) core specification. which is based

onspeetfreation-whichusesonty Web Services standards contained in the WS-I Basic Profile
1.0 [WSIBP10]. Distribution of this document is unlimited.

Copyright Notice

‘ Copyright © Open Grid Forum (2006-20076tebat-GridForum—<2666). All Rights
Reserved.

Abstract

This document describes the Resource Usage Service (RUS) core specification. a normative

definition of service port types upon usage information in the format of Usage Record

schema developed by OGF Usage Record Working Group. The port types being defined are
intended to accommodate requirements on grid resource usage auditing and accounting as

well orid economic model. This specification is based on established Web Service
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1 Introduction

This document describes the core service interface definitions based on WS-I Basic
Profile 1.0 [WS-I Profile] for Resource Usage Service (RUS) that enables erid
resource usage auditing and accounting as well as grid economic model. This

document originates from the OGSI RUS specification [OGSI-RUS]. and the original
text has been retained where ever possible.servteeinterface—and-behaviourof-a— WS-

P ocia [ o a O g = Roca an SO A an [2 ot  axollag I o
v

The RUS service is needed to provide information about resource usage to a variety of

Grid entities:
* The service manager who wishes to examine utilisation across their resources.
* A service that wishes to charge for the use of the consumed resources.
* A virtual organisation that wishes to monitor resource activity within their Grid-

1.1 Background

For resources being shared in the Grid. job usage information is required to be

metered and collected in order to provide proofs for cost-benefits analysis, resource

planning improvement, security enhancement, quality of service. and economic
model. The Resource Usage Service (RUS) is therefore being defined in this

document to provide a basic infrastructure to support auditing, accounting and other

high-level capabilities requiring usage information and to allow entities within the

orid to extract information from the service on potentially ageregate resource use.

1.2 Context

This specification is being defined based on following context:

e Job usage information is formalised in XML format as defined in OGF Usage
Record [OGF-UR]:

* Job usage information can be either centrally maintained or distributed
maintained;

e The service interface definition specified in this document is based on WS-I
Basic Profile 1.0 [WSIBP10];

1.3 Usage Scenarios

Within the UK. RUS is currently being developed to support two projects. The first is

to support the UK e-Science Grid where the management team of this particular Vir-

rus-wg @ gridforum.org 4
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tual Organisation (VO) wishes to monitor the consumed resources (e.g. job activity
through the Globus).

The second application is as part of the UK e-Science Core programme project — A
Market for Computational Services — is to record the consumed resources within grid

services to generate charging information.

2 Overview

2.1 Architecture

The Resource Usage Service’s primary purpose is to normalise operations upon usage
records relating to the consumption of resources as described through the OGF Usage

A RUS implementation is therefore composed of two main components:

e A web service that implements the RUS interface specified in this document

and provides for the storage. retrieval and management of records.
e A mechanism which provides for the persistent storage of records and query

functionality across the stored data.

The document does not specify particular persistent storages or usage data sharing

models. The usage files can be stored in databases. file systems and any other

persistent storage. Usage data can also be shared in either central or distribute model.

rus-wg @ gridforum.org 5
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It is the responsibility of implementations to provide storage management and ensure

interoperability to other RUS implementations conforming to the service interface
definitions specified within this document.

Another primary concern within RUS is to ensure confidentiality of usage
information. The service implementation SHOULD provide access control

mechanisms to expose appropriate usage information to suitable users.

2.2 Terminology and Notational Conventions

2.2.1 Terminology

User

Throughout this document we will use the term ‘user’ as a generic term for a client to
a RUS which may be an interactive client or a service instance interacting with a RUS
instance.

Usage Record
The usage record in the document refers to a single job usage record

(urf:UsageRecord or urf:JobUsageRecord element).

Usage File
The usage file in this document refers to the XML instance of usage record [OGF-UR]

started with (urf:UsageRecords) and with one or more usage records embedded.

Usage Repository

The usage repository refers to the container of usage files. The usage repository could

be databases. file system or any other type of data storages.

Context Node
The context node is the “context node” of XPATH [XPATH 1.0] expression.

rus-wg @ gridforum.org 6
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‘ 2.2.2 Namespace

This specification uses namespace prefixes throughout; they are listed in Table 1.
Note that the choice of any namespace prefix is arbitrary and not semantically
significant.

Table 1: Prefixes and namespaces used in this specification.

Prefix Namespace

wsdl “http://schemas.xmlsoap.org/wsdl/”

http "http://www.w3.0rg/2002/06/wsdl/http"

xsd "http://www.w3.0rg/2001/XMILSchema"

Xxsi “http:// www.w3.0rg/2001/XMLSchema-instance”
urf "http://schema.ogf.org/2003/09/urf"

types “http://www.gridforum.org/2007/rus-wg/types”
rus “http://www.gridforum.org/2007/rus-wg/core
Prefix Namespace

wsdt “ "

http " "

xsd " "

%8t = -1 -
vrwg . =wg"

ras = t = =

2.2.3 Notational Conventions
The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT",

"SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and "OPTIONAL" in
this document are to be interpreted as described in RFC-2119 [RFC2119].

2.3 Scope

In the remainder of this document we describe the Web Service interface definitions
and configuration requirements for implementation runtimes. Certain usage properties
of OGF Usage Records schema [OGF-UR] are further clarified in the context RUS.
The Web service description document (approved by Java code generation of Axis 1.4
and Axis2) of RUS are listed in the appendix. to-the RES:

rus-wg @ gridforum.org 7
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3 Configuration

3.1 Users and Authorisation

The security model (see Section 6) defined for the RUS is recommended to be role

based. Two main roles are defined in this specification with minimum access control
rules that 1leementat10ns must ensure: feques—ﬂie—releﬁ&ﬁeaﬁeﬁ—ﬁf—fesetﬁee

e the role of ‘resource managers’ who are permitted to contribute records and

view the records that they have contributed;

» the role of ‘administrators’ may be senior to any other role to be defined and
have management authorities on all usage records and storage(s) maintained in
the RUS service instance as well as service management facilities (e.g.

As the identities of these individuals are not exposed through the service interface

there is no need to specify how this information is stored.

3.1.1 Resource Manager

The resource manager has the right to view all activity relating to the resource for
which they have managerial responsibility. Responsibility can be defined by resource-

specific properties defined in [OGF-UR] including machine name. project name,

submit host or other usage extension properties (see 3.13). Wildcard may be used to

indicate pattern-matched usage properties, domain name for instance (‘“*.cfs.ac.uk”

for machlnes in the cfs ac.uk” domaln) may—be—defmed—by—maehme—name—pfejeet

3.1.2 Administrator

The administrator has full read and full or partial write permission on all the records

stored within the RUS depending on deployment environment. This is not restricted

any further by a usage propertywrite-permisstonon—at-therecords—stored—within—the
RYS—Thistsnotrestricted-any turther by-aresotree identifier.

3.1.3 Other Users_and extensions

An implementation may define other classes of users that have other access
authorities to usage records. For roles identified by usage extension properties, an

implementation should also establishes mapping between user identity and extended

properties. For example, an extension property can be defined to provide the Virtual
Organization properties as <urf:Resource description=“VOName” />. The role

rus-wg @ gridforum.org 8
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“VOManager” is therefore entitled to have authority to manage usage records
belonging to specific VO property values. degrees-of-aceess-to-thereeords:

1.2 Mandatotry-Usage RecordElements

3.2 Fine-granularity Access Control

The permission model of RUS SHOULD provide fine-granularity access control on

the contents of usage records rather than overall usage storage(s). Theoretically. every

user _should have access, at least read authority, to usage records maintained within

RUS but the authorisation should based on partial element of each usage record (e.g.

user identity for a grid user who is intended to read usage information of their jobs or

resource _manager who want to contribute records only with specific resource

properties).

3.3 Mandatory Usage Properties

The Usage Record schema [OGF-UR]. which is used by the RUS to describe the
record of consumed resources being stored within the service, defines nearly all

elements as optional. To ensure consistency and traceability across a set of Usage

Records, some elements must be present. For example, it is useful to know who

consumed what resources and when. To this end. the RUS can be configured to ensure

that a set of elements is present (or mandatory) in a Usage Record. If a record is
received without these elements the RUS will reject it as invalid. This document does

not specify the configuration format of mandatory elements and leaves it
implementation-dependent. The example below shows XML schema example for

XML-based configuration for mandatory elements. Implementations may optionally
chose other format of configuration (e.g. property file). For those implementations

with custom usage properties using [OGF-UR] extensions, corresponding mapping

SHOULD also be provided as mandatory properties.

<xsd:complexType name="MandatoryElementsType">
<xsd:choice minOccurs="1" maxOccurs="unbounded">
<xsd:element ref="urf:MachineName"/>
<xsd:element ref="urf:ProjectName"/>
<xsd:element ref="urf:SubmitHost"/>

. full 1ist from ur—-schema.xsd ...

</xsd:choice>

</xsd:complexType>

rus-wg @ gridforum.org 9
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4 Usage Record Format in RUS

The usage records that move in or out of the RUS MUST be in the exact format as
defined by OGF Usage Record schema [OGF-UR]. Clarification of certain usage
properties are further described in this section in the context RUS runtime.

4.1 Record History

Each usage record retrieved or inserted into the RUS MUST have record history

information represented by two properties defined in the Usage Record XML schema

[OGF-UR]:

e The “createTime” property of usage record identity

(urf:Recordldentity#createTime) stating when the record is produced;

e The “keyInfo” property of usage record identity (urf:Recordldentity#kevInfo)
containing the “X509SubjectName” of the user entity that create the record:

Implementations that require other historic information (e.g. modification history) out

of the scope of usage record representation may use Usage Record XML schema’s

extension framework and declare those properties as mandatory usage properties (see

3.3) or obtain historic information from runtime environment (e.g. logging system).

Considering unlimited number of usage records can be encapsulated within a single
usage record file. the size of record instance may oversize the limitation of runtime
system or database engine (e.g. less than SMB per XML file for [Xindice]). It is the

implementation’s responsibility to enforce the size limitation at runtime.
Implementations MAY alternatively restrict only one usage record per file but the

usage record SHOULD also started with “urf:UsageRecords’ element as a valid usage

record instance.
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4.2 Record Unigueness

For usage records stored in RUS. a record identifier SHOULD ensure the global

uniqueness of a single usage record. This is realised by use of the mandatory attribute,
“urf:Recordldentitv#recordld’ defined in Usage Record XML schema [OGF-UR].

The “recordld” property is formatted as string type. Implementations MAY optional

transform the data type into numeric data type at runtime in order to obtain efficient

record matching at runtime.
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5 Service Interface Definition

The RUS has two main functionalities to: upload and retrieve information. The
information moved into or out of the RUS is contained within an XML document the

syntax of which was described in section 4the-previous—seetion.

5.1 General

5.1.1 OQOperation ResuleperationResuitEement

Whenever records are stored, retrieved, updated or deleted, there can be failures. It is

required that RUS operations could return an operation result document to indicates

the execution status of overall affective usage records as well as finer-granularity fault

details (if only) of operations on individual usage records. The RUS fault framework

tion 5.2. +racorreetty functtoning RUSthree-fathires-are-posstble:

9

is described in sec

In order to allow the RUS to inform the client of what has happened, the
rus:operationResult element is defined andwe—deftne—a—rus:operattonResttt—element

whieh contains:
1. A mandatory “StatuFetatSueeess” element (xsd:boolean). Only true if there
were no records not processed (i.e. returned/inserted/modified/removed) due

to problems.
2. An oOptional “Processed” element (xsd:unsigned-long). The number of
records successfully processed.

3. A sequence of faults that indicates the reason of unprocessed individual usage

recordOptt

<xsd:element name="operationResult">

<xsd:complexType>

<xsd:seguence>

<xsd:element name="Status” type="xsd:Boolean” />

<xsd:element name="Processed” type="xsd:unsignedlLong” minOccurs="0"

maxOccurs="1" />
<xsd:element ref="rus:generalFault” minOccurs="0"

manOccurs="unbounded”>
</xsd:sequence>
</xsd:complexType>

4.
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6. </xsd:element>

5.1.2 Record IdentitySRecoreidtist Hement

RUS operations allows finding usage records through flexible search terms (XPath

expression) as well as record identifier, the “recordld” attribute of record identity
(urf:Recordldentity) defined in [OGF-UR]. This specification is not intended to define
further record identifier for usage records maintained in RUS. Some implementations

arcues the string-pattern matching of usage record identifier may results in low

performance, it is the implementation’s responsibility to restrict the record indentifier

as numeric format and transform the record identity value as corresponding numeric

data type at runtime.

rus-wg @ gridforum.org 16




GWD-R (draft-ggf-wsi-rus-19) 13/03/07

RUSR 14 -0 .. i} ) ok L
RUSRecordtd:

Ynspeetfted 0 | UYsed-whentheeatse-ofthe-faturets-to-bekept

p r 1 4 ser Lorised : | 1

NonExtstent =2 TFhe RYSRecordld-doesnotextsts

Irvalid 3 T Led U R i imonlidod

Dok 4 Latrend  cte i the RUS

The structure of the XML element is defined by the following schema fragment:

<xsd:element name="recordIdlListeomptextype

Arame="RUSRecordIdis St?f‘j@e">

<xsd:complexTyp seseguence>

<xsd:sequence seetement—hname=—"RUSRecordia' —type="xscFong"

LllJ’_llOk,k,uJ_ O*"O" ey ObbUJ_ O*" uubuuud d" >

<xsd:element name="recordId" type="xsd:string" minOccurs="1"

maxOccurs="unbounded" sch-seauerce>

</xsd:seguence>
</xsd:complexType>
</xsd:element>

5.2 Faults
This section describes the RUS fault framework.ree-fauttsmay-beratsed-by-the RS

5.2.1 RusFaultdSProcessingrattt—an-internat-error-has-oeccurred

There are several faults may be raised by the RUS:

e RusProcessingFault — an internal error occurs at runtime (e.g. service

container, database engine):;

e RusInvalidFault — invalid inputs detected by RUS service. Two possible

invalid inputs of RUS are invalid usage records (validation-error against OGF-

UR schema or against mandatory usage record element list) and invalid XPath

expressionl.
e RusUnauthorisedFault — the user does not have permission to invoke the

requested operation on the RUS

e RusDuplicatedFault — the fault is thrown when record identifier of usage

records to be contributed to RUS conflicts the one of existing usage records in

the storage:
* RusRecordNotFoundFault- User operates on usage records that not recognised
by RUS.

" The invalidity of XPath expression is the operation-logic
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These faults are grouped in RUS and collectively known as “RUS Faults”. Every fault
defined in RUS MUST extend from the “RUSFault”, an abstract fault element, and
substitute to that group so that the operation result element can recognise the faults.
As the XML information model below, the “RUSFault” is an abstract element that

only contains an optional fault message element.
<xsd:element name="RusFault" type="types:RusFaultType"
abstract="true" />

<xsd:complexType name="RusFaultType" abstract="true">
<xsd:segquence>

<xsd:element name="faultMessage” type="xsd:string” minOccurs="0"
maxOccurs="1" />

</xsd:seguence>

</xsd:complexType>

5.2.2 RusProcessingFault

The “RusProcesssingFault” encapsulates the record identity and runtime error
message pairs. The information model of “RusProcessingFault” is described as below:

<xsd:element name="processingFaultMessage">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="recordId" type="xsd:string" />

<xsd:element name="runtimeFaultMsqg" type="xsd:string" minOccurs="0"
maxOccurs="1" />

</xsd:seguence>

</xsd:complexType>

</xsd:element>

<xsd:element name="RusProcessingFault"
type="types:RusProcessingFaultType"
substitutionGroup="types:generalFault" />

<xsd:complexType name="RusProcessingFaultType">
<xsd:complexContent>

<xsd:extension base="types:RusFaultType">

<xsd:segquence>

<xsd:element ref="types:RusProcessingFaultMessage" minOccurs="0"
maxOccurs="unbounded" />

</xsd:seguence>

<xsd:attribute name="total" type="xsd:unsignedLong" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

5.2.3 RuslnvalidFault

The “RusInvalidFault” encapsulates the errors because of invalid input of single usage
record operation. There are four predefined invalid input types: invalid XPath
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expression, invalid XUpdate expression, invalid usage records input against OGF

Usage Record schema [OGF-UR]. and invalid input because of missing mandatory

elements. The information model of “RusInvalidFault” element is demonstrated as

follows:

<xsd:simpleType name="invalidType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="invalidUsageRecord"/>

<xsd:enumeration value="missingMandatoryElements" />
<xsd:enumeration value="invalidXpath"/>
<xsd:enumeration value="invalideXupdate" />

</xsd:restriction>
</xsd:simpleType>

<xsd:element name="RusInvalidFault" type="types:RusInvalidFaultType"
substitutionGroup="types:generalFault" />

<xsd:complexType name="RusInvalidFaultType">

<xsd:complexContent>

<xsd:extension base="types:RusFaultType">

<xsd:seguence>

<xsd:element name="recordId" type="xsd:string" minOccurs="0"
maxOccurs="unbounded" />

</xsd:seguence>

<xsd:attribute name="invalidType" type="types:invalidType"
use="required" />

<xsd:attribute name="total" type="xsd:unsignedLong" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

5.2.4 RusUnauthorisedFault

The “RusUnauthorisedFault” is thrown by RUS permission model. which acts as a

cateway to RUS service endpoint. The “RusUnauthorisedFault” therefore does not

support fine-granularity fault notification on individual usage records. As the

information model below. the “RusUnauthorisedFault” indicates user identity and the

mismatched role the user is claimed to be.

<xsd:element name="RusUnauthorisedFault"
type="types:RusUnauthorisedFaultType"
substitutionGroup="types:generalFault" />

<xsd:complexType name="RusUnauthorisedFaultType">
<xsd:complexContent>

<xsd:extension base="types:RusFaultType">

<xsd:attribute name="user" type="xsd:string" use="required" />
<xsd:attribute name="role" type="xsd:string" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>
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5.2.5 RusDuplicateFault

The “RusDuplicateFault” encapsulates a list of record identities of usage records to be

inserted which already exist in the usage repository. The information model of

“RusDuplicateFault” is illustrated as follows:

<xsd:element name="RusDuplicatedFault"
type="types:RusDuplicatedFaultType"
substitutionGroup="types:generalFault" />

<xsd:complexType name="RusDuplicatedFaultType">
<xsd:complexContent>

<xsd:extension base="types:RusFaultType">
<xsd:sequence>

<xsd:element name="recordId" type="xsd:string" minOccurs="0"
maxOccurs="unbounded"
</xsd:sequence>

<xsd:attribute name="total" type="xsd:unsignedLong" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

5.2.6 RusRecordNotFoundFault

The “RusRecordNotFoundFault” encapsulates the record identities of usage records

that does not exist in the usage repository. The information model of
“RusRecordNotFoundFault” is described as follows:

<xsd:element name="recordNotFoundFault"
type="types:recordNotFoundFaultType"
substitutionGroup="types:generalFault" />

<xsd:complexType name="recordNotFoundFaultType">
<xsd:complexContent>

<xsd:extension base="types:generalFaultType">
<xsd:seguence>

<xsd:element name="recordId" type="xsd:string" minOccurs="0"
maxOccurs="1" />
</xsd:sequence>

<xsd:attribute name="total" type="xsd:unsignedlLong" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>
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e Storage

5.2.7 RUS::insertUsageRecords

The insertUsageRecords port type enables users to populate usage files into

usage repositorylaeesnew-tsagerecords-tto-the RUYS.

Input
*  Mandatory: _A list of usage files (urf:UsageRecords XML String):Eist-of Hsage
Output

*  Mandatory: OperationResult element: As defined in section 5.1.1.

A van ] ot o tan D IPNPNPYN & Y a ot ozaa o2a Aec Jdofinod fon coats oo
ViIUTritaarory. cecourTuiu C1C C e Ut cu C U

The following XML schema fragment defines the combined input for this port type.

<xsd:element name="insertUsageRecordsReguest">

<xsd:complexType>

<xsd:sequence>

<xsd:element name="usagerecords" type="xsd:string" minOccurs="1"
maxOccurs="unbounded" />

</xsd:sequence>

</xsd:complexType>

ul ES L ST 2 = = 2 R
ST eTremeTc ame— reCcorOoTrSToUPeEracTOoOlIIr SPOITS

=l 1 T
o COMPDTCATY DT

=l
ST« DY OCITIC

=l 1 4= £ n o = o n 1 =0
ST eremcrc e~ ruo.optractoiieSarc

=l 1 4= £ 1 RIICT AT AT o 4= 11
oCT . CTrCMmSITC rtCrr— LTS .. nNooneCoOTrOTraoT ST

=i
ST S EeETgTUeTICE

=l 1 T
O COMPDTCATY DT

</xsd:element>

Faults
*  RusPYSProcessingFault
* RusUnauthorisedFaultBSHserNotAuthorised
*  RusDuplicateFault
* RuslnvalidFault
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The insertUsageRecords port type differentiates from the

replaceUsageRecords port type in that it allows users to insert new usage files

into_the RUS. The success or failure to insert a UsageRecord is recorded in the

operation result document. The following operation result example indicates the insert

operation status with one usage record failed because of failed schema validation
against OGF-UR schema and two failures because of lacking mandatory elements.

<operationResult Status="false" Processed="7">

<RusInvalidFault total="1" type="invalidUsageRecords">
<recordId>2345</recordId>

<faultMessage>the record(s) must be OGF-UR compatible</faultMessage>
</RusInvalidFault>

<RusInvalidFault total="2" type="missageMandatoryElements">
<recordId>198437</recordId>

<recordId>274657</recordId>

<faultMessage>the record(s) must contains usage properties as
mandatory element list configuration. Query element list via
rus:listMandatoryUsageRecordElements port type for more details.
</faultMessage>

</RuslInvalidFault>

</operationResult>

1.3 Extraction

Extraction port types enable users to find out usage records relating to certain search

term.

5.2.8 RUS::extractSpecUsageRecords
Enable the client to find out usage records using record identifier as keywords.

Input
e Mandatory: alist of record identifier as string list;

Output
e Mandatory: OperationResult element defined in section 5.1.1:

e  Mandatory: The single usage file (urf:UsageRecords XML _string)

encapsulating matched usage records (urf:UsageRecord or

urf:JobUsageRecord element):;

The following XML schema fragment defines the output of extraction port types.
<xsd:element name="extractionResponse">
<xsd:complexType>
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<xsd:segquence>
<xsd:element name="usagerecords" type="string" />
<xsd:element ref="types:operationResult" />

</xsd:sequence>
</xsd:complexType>
</xsd:element>

Faults

e RusProcessingFault:
e RusUnauthorisedFault;
¢ RusRecordNotFoundFault;

5.2.9 RUS::extractUsageRecords

Enable the client to find out usage records relating to search criteria.
Input
* Mandatory: _XPath expression as string:searchferm—(+—AHresource—usage

Output
* Mandatory: OperationResult element defined in section 5.1.1:Zero—or—more
RUSHsageRecord-elements—

* Mandatory: The single usage file (urf:UsageRecords XML _string)
encapsulating matched usage records (urf:UsageRecord or

urf:JobUsageRecord element):OperationResutt:

These two outputs are combined into a single extractRecordsResponse element, as in

the following XML schema fragment.
<xsd:element name="extractionRBSHsageRecordsResponse">
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="urf :UsageRecords" seetement
£0 o EI n 1+ ll/>
[ S o L CIO » LJCJ_QL,J_ TTINCS SO ITT
<xsd:element ref="types:operationResult" seetement
£ 114 RITICTT n i - o mAan o " . =l ,Jll/>
[ S e 1O « L UUUOQ\jCL == 10 T TT NP AUPN U i S A\ T NP AUPN U i S T TS

</xsd:sequence>
</xsd:complexType>
</xsd:element>
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Faults
*  RusHSProcessingFault
¢  RusUnabSYserNotAuthorised
* RuslnvalidFault with invalid type of “invalidXpath” when the context node is
not “‘urf:UsageRecord or urf:JobUsageRecord”:HS=extractRUSRecordids

5.2.10 RUS::extractRecordIds

Enable the client to find all usage records relating to a more complicated set of

requirements, returning just the record identifiers and not the full usage records.

Input
*  Mandatory: XPath expression as string:searchfern—the—identifters—of—at

Output
*  Mandatory: a list of record identities:RESRecordtdEist-clement=
*  Mandatory: OperationResult element_defined in section 5.1.1-

The_following XML schema fragment defines the output of this port typese—two

<xsd:element name="extractUsageRHSRecordIdsResponse">
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="types:recordIdList" scetement
ref=lrus+OperatrorReseEL/ >
<xsd:element ref="types:operationResult" scetement
ref=lrus s RUSRecordidiistt />

</xsd:sequence>
</xsd:complexType>
</xsd:element>

Faults
*  RusHSProcessingFault
¢  RusUnabSYserNotAuthorised
*  RuslnvalidFault
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5.3 Modification

Modification port types defined in this section allows users to execute update

operation on contents of usage records. The modification port types differ from insert

and deletion port types that work in the scope of usage files.

5.3.1 RUS:modifySpecUsageRecords

This port type allows users to modify a set of usage records identified by record

identity with XUpdate expression. The charge service, for example, could make use of

this port type to insert charge information to a usage record as with usage information

calculated.

[Note: Implementation of this port type should protect record identity and record

history properties from being modified. ]

[Note: Implementation of this port type should ensure data consistence and

synchronization when multiple modification operations are executed at same time. ]

Input
* Mandatory: a list of record identifier as string list:Rt/SRecordtd-etenent—the
record-to-be-tpdated

*  Mandatory: XUpdate expression
s o D tle pocin i poar o e Az

as string:FltementPath—etement(xsd:=string—

Ci eXP O . v,

The following XML schema fragment defines the input of this port type.
<xsd:element name="modifySpecUsageRecordsRequest">
<xsd:complexType>

<xsd:seguence>

<xsd:element name="recordIdIdList" type="xsd:string" />
<xsd:element ref="types:xupdateExpression" >
</xsd:sequence>

</xsd:complexType>

</xsd:element>
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*  Output
* Mandatory: OperationResult element_defined in section 5.1.1:Fnthts—ease;

Faults

*  RusHSProcessingFault
e RusUnauthorisedFaultdSYserNotAuthorised

* RuslnvalidFault HS=modifydsageRecordPart
* RusRecordNotFoundFault

5.3.2 RUS::modifyUsageRecords
This operation will modify a set of Usage Records according to a XUpdate

expression. The resource manager, for example, may use this port type to modify
resource-specific property (e.g. urf-MachineName) values.

[Note: Implementation of this port type should protect record identity and record

history properties from being modified.]

[Note: Implementation of this port type should also ensure synchronisation of

property values of usage records with values in the configuration. For example. the

change of machine name should also affect the change of corresponding machine
name value defined in configuration file of the resource manager.]

[Note: Implementation of this port type should ensure data consistence and

synchronization when multiple modification operations are executed at same time. ]

Input
*  Mandatory: XUpdate expression string:RtSRecordtd—etenrent—the—eclement—to

be-tpdated
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’

Faults

*  RusHSProcessingFault
¢ RusUnauthorisedFault5SYserNotAuthorised

¢ RuslnvalidFault

5.3.3 RUS::replaceUsageRecords

The replaceUsageRecords replaces records held in the RUS.

Input
*  Mandatory: List of usage records embedded into a single usage file as
string:Re TS ; ’ ol Lo

A < o alaosana < g A S a o)

’ S
= ul Sl nQ ] £ AT n
ST CoOMPTreX Ty Pt TTaiftt= CPrraCeHMthRTCCoOECTYPT
A
StSegtenc
= ul + NRITOT AT an + n al 2 T n
St e reehc gt ="1rTooreCoEra T Ty P ST S TR e -ohS
(AN non o non
mmrrIToOCTC T UL S . ey A\AVLUR D I S b .
A b i £ IT 1] =) non o nan
(=AW E T TTC 1 P LAJ_WKJ.UDCLKJ T TOC T O O N ey \ANPLUR D I Birw N
<l
ST SegTUece
A b T
O\.A-K./ULHL\JJ_ J._YJ_\J
A bl 4 nn bl £R AP ]
(=AW = T TTC TTTTIT - T b}J_ak, T TTCT \AW N IR w )
A bl T
ou.\,uuleJ_C J._YrJC
A
ST SegTUece
al i + L E | B nr i ESn) AT L]
Ol . & T OTITETT T Tt J L,XLJC_ T CLJJ_Q\/CLHCJ.J CINVCET J_MJ.XLJC
(AN non o n i Aol
jlI= s avAC A v n mre e T XCCCOTrS= oot naet

=
ST ST CTICE

=l 1 T
o . COMPDTCATY DT

= ul +
O . © LCIIICITC

Output

e Mandatory: OperationResult element
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Faults

*  RusHSProcessingFault
¢ RusRecordNotFoundFaultSUserNotAtthorised
¢ RusUnauthorisedFault

5.4 Deletion

5.4.1 RUS:deleteSpecificUsageRecords

Enable the client to delete remove usage record(s) from a usage file:altsagereeords
] it i ed-eriteris

Input

*  Mandatory: alist of record identifier as string list;searchferm{1y—Atresotree

e Mandatory: OperationResult element

Faults
*  RusHSProcessingFault
* RusUnauthorisedFaultBSHserNotAuthortsed
* RusRecordNotFoundFault

5.4.2 RUS:deleteUsageSpeetficRecords
Enable the client to delete all usage records with the specified RUSRecordlds
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Input
*  Mandatory:_XPath expression as string;RESRecordtdtist-etentent—Tthists—attst
deleted:

e Mandatory: OperationResult element

Faults
*  RUSProcessingFault
* RusUnauthorisedFaultBSHserNotAuthorised
*  RuslnvalideFault

5.5 Configuration

5.5.1 RUS::listMandatoryUsageRecordElements

Enable the client to retrieve a list of the usage record elements required by this RUS
implementation.

Input

e None

Output
e Optional: MandatoryElements element
e Mandatory: OperationResult element

Faults

*  RUSProcessingFault
* RUSUserNotAuthorised
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6 Security Considerations

As the RUS is a system on which financial transactions may ultimately depend,
security is of the utmost importance. The following measures are required to ensure
that service consumers trust service providers to record the usage correctly and that
fraudulent use is prevented or traceable. This is the usual trust model employed when
consumption is metered.

6.1 Authentication

Underpinning much of the following discussion is the ability to authenticate users. A
RUS implementation must accept messages transported in a way that allows user
authentication (e.g. mutual TLS or signed messages using WS-Security). If
confidentiality is required then the messages between the RUS client and the RUS can
be encrypted (e.g. TLS or MLS within WS-Security).

6.2 Authorisation

The authentication data is used to implement a role-based access control model to
govern access to the RUS on a per record basis thereby ensuring the privacy of the
stored data. A minimal model, defining administrators and resource managers, is
defined in section 3.1. For example, a resource manager must be able to only retrieve
usage information relating to their resources, and no one else’s. Likewise, write access
must be restricted to those entities that own the metered resources.

6.3 Audit

The data stored in the RUS must, from the perspective of the RUS, be non-
repudiatable. It is not the responsibility of the RUS to determine if the data it is
storing is correct, but it must be able to demonstrate the source of this data and how it
may have been altered by subsequent operations if it is challenged. This can be
achieved by ensuring message integrity between RUS client and RUS, and by
maintaining an audit trail of each operation on the RUS that changes the usage data.
The audit trail should include the message requesting the operation, the identity of the
entity performing the operation, a digital signature of the message and the date and
time the operation was requested. The message and its signature are not part of the
urf:UsageRecordsras-RYSHsageReeord but should be recorded by a RUS so that they
are available for audits and resolving disputes.
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rights might or might not be available; neither does it represent that it has made any
effort to identify any such rights. Copies of claims of rights made available for
publication and any assurances of licenses to be made available, or the result of an
attempt made to obtain a general license or permission for the use of such proprietary
rights by implementers or users of this specification can be obtained from the GGF
Secretariat.

The GGF invites any interested party to bring to its attention any copyrights, patents
or patent applications, or other proprietary rights which may cover technology that
may be required to practice this recommendation. Please address the information to
the GGF Executive Director.
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11 Full Copyright Notice
Copyright (C) Global Grid Forum (20076). All Rights Reserved.

This document and translations of it may be copied and furnished to others, and
derivative works that comment 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 any kind, 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 GGF or other organizations, except as needed for the
purpose of developing Grid Recommendations in which case the procedures for
copyrights defined in the GGF Document process must be followed, or as required to
translate it into languages other than English.

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

This document and the information contained herein is provided on an "AS IS" basis
and THE GLOBAL GRID FORUM 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."
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13 Appendix

13.1 rus-core-types.wsdl

<?xml version="1.0" encoding="UTF-8"?2>

<xsd:schema targetNamespace="http://www.gridforum.orqg/2007/rus—
wg/core/types"

elementFormDefault="qualified"

attributeFormDefault="qualified"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

xmlns:types="http://www.gridforum.org/2007/rus—-wg/core/types"
xmlns="http://www.w3.0rg/2001/XMLSchema">

<xsd:element name="xpathExpression" type="xsd:string" />
<xsd:element name="xupdateExpression" type="xsd:string" />

<xsd:element name="recordIdList">
<xsd:complexType>
<xsd:segquence>

<xsd:element name="recordId" type="xsd:string" minOccurs="1"
maxOccurs="unbounded" />

</xsd:seguence>

</xsd:complexType>

</xsd:element>
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<xsd:element name="operationResult
ﬁame=“RUSUsageReeefd?ﬁpe">

<xsd:complexTyp
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<xsd:seguence sehetement uauu\:f"PcpuLdHJ’_otuL] b
= nr L1 = oyl L >
Lyt’c_ IO [ AN I B A Ers J wy J_y J.yflC
<xsd:element name="Status" type="xsd:string"
< i + =UDITCTD ST 0+ ] e ] ll/>
ol . © T OIITTT T TTTIITE IO OTINTT EERW u I w § l—yLJC oL e L ll\j

<xsd:element name="Processed" type="xsd:unsignedLong" minOccurs="0"
maxOccurs="1 sdetement—ref="urwgrBsage" />
<xsd:element ref="types:RusFault" minOccurs="0" maxOccurs="unbounded"

|/ S >
[SAW Iry OC\—iuClJK./C

</xsd:seguenc secomprextype>
</xsd:complexType>
</xsd:element>

<!-—— RUS Faults ——>

<xsd:element name="RusFault" type="types:RusFaultType"
abstract="true" />

<xsd:complexType name="RusFaultType" abstract="true">
<xsd:seguence>

<xsd:element name="faultMessage" type="xsd:string" />
</xsd:seguence>

</xsd:complexType>

<xsd:element name="RusUnauthorisedFault"
tve="types:RusUnauthorisedFaultType"
substitutionGroup="types:RusFault" />

<xsd:complexType name="RusUnauthorisedFault secomprextype
frame="RESHsageRecordsType" >
<xsd:complexContent se-segrenee>
<xsd:extension base="types:RusFaultType" seetement
NWDITCOTT R N + NWDITCOTT R T " 2 o nAan
TTTIIT = T uuuoa\j T A3 10 l._YLJ = T uuuoa\j T A3 J_\.A.J._YLJ TITTT \NCA NN B i S R A\
o — 1 = =l =1 >
Iyen AR W i Srw) |PES S WAWAP NS LW L wiw §

<xsd:attribute name="user" type="xsd:string" use="required"

< >
ST ST eIceE

<xsd:attribute name="role" type="xsd:string" use="required"

se-eomptextype>
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:element name="RusRecordNotFoundFault"
type="types:RusRecordNotFoundFaultType"
substitutionGroup="types:RusFault" />

<xsd:complexType name="RusRecordNotFoundFaultType">
<xsd:complexContent>

<xsd:extension base="types:RusFaultType">

<xsd:seguence>

<xsd:element name="recordId" type="xsd:string" minOccurs="0"
maxOccurs="1" />

</xsd:seguence>

<xsd:attribute name="total" type="xsd:unsignedlLong" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="RusProcessingFaultMessage">
<xsd:complexType>
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<xsd:seguence>

<xsd:element name="recordId" type="xsd:string" />

<xsd:element name="runtimeFaultMsg" type="xsd:string" minOccurs="0"
maxOccurs="1" />

</xsd:seguence>

</xsd:complexType>

</xsd:element>

<xsd:element name="RusProcessingFault"
type="types:RusProcessingFaultType"
substitutionGroup="types:RusFault" />

<xsd:complexType name="RusProcessingFault secomprextyp
TTTTIT —"P J_\chlk_, TIT lltP k_,UJ_dType ">
<xsd:complexContent Se-segrenee>
<xsd:extension base="types:RusFaultType"
| 1 4 NRITICT AT AN 4 " | 1 " 2 o nwiln

seelementrame="RUSRecordId! +type="lesdtleongminbeeugrs="14
maxoeerrs=141/>
<xsd:segquenc seelement—ref=urwe i Hsage!

2 o mwin o mwin >
IImTrTIToT T Tl o . TITC \ANPLUPR i B .
<xsd:element ref="types:RusProcessingFaultMessage" minOccurs="0"
maxOccurs="unbounded" se-seagerce>
</xsd:seguenc schcomprextype>
<xsd:attribute name="total" type="xsd:unsignedLong" use="required" />

</xsd:extension>
</xsd:complexContent>
</xsd:complexType>

<xsd:simpleType name="invalidType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="invalidUsageRecords"/>

<xsd:enumeration value="missingMandatorvElements" />
<xsd:enumeration value="invalidXpath"/>
<xsd:enumeration value="invalideXupdate" />

</xsd:restriction>

</xsd:simpleType>

<xsd:element name="RusInvalidFault" type="types:RusInvalidFaultType"
substitutionGroup="types:RusFault" />

<xsd:complexType name="RusInvalidFaultType">
<xsd:complexContent>

<xsd:extension base="types:RusFaultType">

<xsd:segquence>

<xsd:element name="recordId" type="xsd:string" minOccurs="0"
maxOccurs="unbounded" />

</xsd:seguence>

<xsd:attribute name="invalidType" type="types:invalidType"
use="reguired" />

<xsd:attribute name="total" type="xsd:unsignedLong" use="required" />
</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:element name="RusDuplicatedFault"
type="types:RusDuplicatedFaultType"
substitutionGroup="types:RusFault" />
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<xsd:complexType name="RusDuplicatedFaultType">

<xsd:complexContent>

<xsd:extension base="types:RusFaultType">

<xsd:seguence>

<xsd:element name="recordIlId" type="xsd:string" minOccurs="0"
maxOccurs="unbounded" />

</xsd:sequence>

<xsd:attribute name="total" type="xsd:unsignedLong" use="required" />
</xsd:extension>

</xsd:complexContent>
</xsd:complexType>

<!-—— insert data types ——>

<xsd:element name="insertUsageRecordsRequest">

xsd:complexType>

xsd:sequence>

<xsd:element name="usagerecords" type="xsd:string" minOccurs="1"

—n " Al 1 + " Al "
maxOccurs="unbounded seetementraame="records
4= 1" I1 n T 1" 2 o nmin o 1" N~ | =111 / >

L_,_YL\J — ULW\j-UOG\j T k,uJ_uJ._yL\/ TITCTT CcC oLl S5S— T TITC CcC oLl S5S— OO0 TITC \wy

/xsd:sequence>
/xsd:complexType>
</xsd:element>

<!—— extraction data types —->
<xsd:element name="extractionResponse" sesimptetype

WD o b1 " + =] + 2 " >
TTTTIT - TaCTIToT™ J__Y L_,_YL\J - O\.A-OL,J—J—lJ\j
<xsd:complexType>
<xsd:sequence sehretement
mame="extractRUSUsageRecordsResponsel>

<xsd:element name="usagerecords" type="string"

= ul Sl >
oL COMMPTTOATY MO

<xsd:element ref="types:operationResult"

=
O OCHOCTTTC >

</xsd:sequence scetement
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<xsd:element name="extractUsageRecordIdsResponse">
<xsd:complexType>

<xsd:sequence>

<xsd:element ref="types:recordIdList" />
<xsd:element ref="types:operationResult" />
</xsd:seguence>

</xsd:complexType>

</xsd:element>

<!—— update data types ——>

<xsd:element name="modifySpecUsageRecordsRequest">
<xsd:complexType>

<xsd:seguence>

<xsd:element name="recordIdIdlList" type="xsd:string" />
<xsd:element ref="types:xupdateExpression" />
</xsd:sequence>

</xsd:complexType>

</xsd:element>

<xsd:element name="listMandatorvUsageRecordElementsRequest"
type="xsd:string" />

<xsd:element name="listMandatoryUsageRecordElementsResponse">
<xsd:complexType>
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<xsd:segquence>
<xsd:element name="mandatorvElements" type="xsd:string" minOccurs="0"
maxOccurs="1" />

<xsd:element ref="types:operationResult" />
</xsd:seguence>

xsd:complexType>

xsd:element>

xsd:schema>

A AN
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13.2 rus-core-porttype.wsdl

<?xml version="1.0" encoding="UTF-8"?2>

<wsdl:definitions xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://www.gridforum.org/2007/rus-wg/core"
xmlns:rus="http://www.gridforum.org/2007/rus-wg/core"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema—-instance"
xmlns:types="http://www.gridforum.org/2007/rus—wg/core/types"

>

<wsdl :import namespace="http://www.gridforum.org/2007/rus—
wg/core/types"

location="rus-core-types.xsd" />

<wsdl :message name="unauthorisedFaultMessage">
<wsdl :part element="types:RusUnauthorisedFault"
name="unauthorisedFaultMessage" />

</wsdl :message>

<wsdl :message name="recordNotFoundFaultMessage">
<wsdl :part element="types:RusRecordNotFoundFault"
name="recordNotFoundFaultMessage" />

</wsdl :message>

<wsdl :message name="processingFaultMessage">
<wsdl:part element="types:RusProcessingFault"
name="processingFaultMessage" />

</wsdl :message>

<wsdl :message name="invalidFaultMessage">

13/03/07

<wsdl:part element="types:RusInvalidFault" name="invalidFaultMessage"

/>

</wsdl :message>

<wsdl :message name="duplicatedFaultMessage">
<wsdl :part element="types:RusDuplicatedFault"
name="duplicatedFaultMessage" />

</wsdl :message>

<wsdl :message name="insertUsageRecordsInput">

<wsdl :part element="types:insertUsageRecordsRequest"
name="insertUsageRecordsInput" />

</wsdl :message>

<wsdl :message name="insertUsageRecordsOQutput">
<wsdl:part element="types:operationResult"
name="insertUsageRecordsOutput" />

</wsdl :message>

<wsdl :message name="extractSpecUsageRecordsInput">
<wsdl:part element="tyvpes:recordIdList"
name="extractSpecUsageRecordsInput" />

</wsdl :message>
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<wsdl :message name="extractSpecUsageRecordsOutput">
<wsdl:part element="types:extractionResponse"
name="extractSpecUsageRecordsOutput" />

</wsdl :message>

<wsdl :message name="extractUsageRecordsInput">
<wsdl :part element="types:xpathExpression"
name="extractUsageRecordsInput" />

</wsdl :message>

<wsdl :message name="extractUsageRecordsOutput">
<wsdl :part element="types:extractionResponse"
name="extractUsageRecordsQutput" />

</wsdl :message>

<wsdl :message name="extractUsageRecordIdsInput">
<wsdl :part element="types:xpathExpression"
name="extractUsageRecordIdsInput" />

</wsdl :message>

<wsdl :message name="extractUsageRecordIdsOutput">

<wsdl :part element="types:extractUsageRecordIdsResponse"
name="extractUsageRecordIdsOutput" />

</wsdl :message>

<wsdl :message name="modifySpecUsageRecordsInput">

<wsdl :part element="types:modifySpecUsageRecordsRequest"
name="modifySpecUsageRecordsInput" />

</wsdl :message>

<wsdl :message name="modifySpecUsageRecordsOQutput">
<wsdl :part element="types:operationResult"
name="modifyvSpecUsageRecordsOQutput" />

</wsdl :message>

<wsdl :message name="modifyUsageRecordsInput">
<wsdl :part element="types:xupdatekExpression"
name="modifyvUsageRecordsInput" />

</wsdl :message>

<wsdl :message name="modifyUsageRecordsOutput">
<wsdl:part element="types:operationResult"
name="modifyUsageRecordsOQutput" />

</wsdl :message>

<wsdl :message name="replaceUsageRecordsInput">
<wsdl:part type="xsd:string" name="replaceUsageRecordsInput"
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</wsdl :message>

<wsdl :message name="replaceUsageRecordsOutput">
<wsdl :part element="types:operationResult"
name="replaceUsageRecordsQutput" />

</wsdl :message>

<wsdl :message name="deleteSpecUsageRecordsInput">
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<wsdl:part element="types:recordIdlList"
name="deleteSpecUsageRecordsInput" />
</wsdl :message>

<wsdl :message name="deleteSpecUsageRecordsOQutput">
<wsdl :part element="types:operationResult"
name="deleteSpecUsageRecordsOutput" />

</wsdl :message>

<wsdl :message name="deleteUsageRecordsInput">
<wsdl :part element="types:xpathExpression"
name="deleteUsageRecordsInput" />

</wsdl :message>

<wsdl :message name="deleteUsageRecordsOQutput">
<wsdl:part element="types:operationResult"
name="deleteUsageRecordsOQutput"”" />

</wsdl :message>

<wsdl :message name="listMandatoryUsageRecordElementsInput">

<wsdl :part element="types:listMandatoryUsageRecordElementsRequest"
name="1istMandatoryUsageRecordElementsInput" />

</wsdl :message>

<wsdl :message name="listMandatoryUsageRecordElementsOQutput">

<wsdl :part element="types:listMandatoryUsageRecordElementsResponse"
name="1istMandatoryUsageRecordElementsOutput" />

</wsdl :message>

<wsdl :portType name="ResourceUsagePortType" >

<wsdl :operation name="insertUsageRecords" >

<wsdl:input message="rus:insertUsageRecordsInput" />

<wsdl:output message="rus:insertUsageRecordsOutput" />

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusDuplicatedFault" message="rus:duplicatedFaultMessage"
/>

<fault name="RusInvalidFault" message="rus:invalidFaultMessage" />
</wsdl:operation>

<wsdl:operation name="extractSpecUsageRecords">

<wsdl:input message="rus:extractSpecUsageRecordsInput" />
<wsdl :output message="rus:extractSpecUsageRecordsOutput" />
<fault name="RusRecordNotFoundFault"
message="rus:recordNotFoundFaultMessage" />

<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

</wsdl:operation>

<wsdl :operation name="extractUsageRecords">
<wsdl :input message="rus:extractUsageRecordsInput" />
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<wsdl :output message="rus:extractUsageRecordsOutput" />
<fault name="RusInvalidFault"
message="rus:recordNotFoundFaultMessage" />

<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>
<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>
</wsdl:operation>

<wsdl :operation name="extractUsageRecordIds">

<wsdl :input message="rus:extractUsageRecordIdsInput" />
<wsdl :output message="rus:extractUsageRecordIdsOQutput" />
<fault name="RusInvalidFault"
message="rus:recordNotFoundFaultMessage" />

<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>
</wsdl:operation>

<wsdl :operation name="modifySpecUsageRecords">

<wsdl:input message="rus:modifySpecUsageRecordsInput" />
<wsdl :output message="rus:modifySpecUsageRecordsOQutput" />
<fault name="RusRecordNotFoundFault"
message="rus:recordNotFoundFaultMessage" />

<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

<fault name="RusInvalidFault" message="rus:invalidFaultMessage" />
</wsdl :operation>

<wsdl :operation name="modifyUsageRecords">

<wsdl:input message="rus:modifyUsageRecordsInput" />
<wsdl :output message="rus:modifyUsageRecordsOutput" />
<fault name="RusInvalidFault"
message="rus:recordNotFoundFaultMessage" />

<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>
</wsdl:operation>

<wsdl :operation name="replaceUsageRecords">

<wsdl:input message="rus:replaceUsageRecordsInput" />
<wsdl :output message="rus:replaceUsageRecordsOQutput" />
<fault name="RusRecordNotFoundFault"
message="rus:recordNotFoundFaultMessage" />

<fault name="RusInvalidFault" message="rus:invalidFaultMessage" />
<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

</wsdl :operation>

<wsdl :operation name="deleteSpecUsageRecords">
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<wsdl:input message="rus:deleteSpecUsageRecordsInput" />
<wsdl :output message="rus:deleteSpecUsageRecordsOQutput" />
<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

<fault name="RusRecordNotFoundFault"
message="rus:recordNotFoundFaultMessage" />

</wsdl :operation>

<wsdl :operation name="deleteUsageRecords">

<wsdl:input message="rus:deleteUsageRecordsInput" />
<wsdl :output message="rus:deleteUsageRecordsOutput"”" />
<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

<fault name="RusInvalidFault"
message="rus:recordNotFoundFaultMessage" />
</wsdl:operation>

<wsdl:operation name="listMandatoryUsageRecordElements">

<wsdl:input message="rus:listMandatoryUsageRecordElementsInput" />
<wsdl :output message="rus:listMandatoryUsageRecordElementsOutput" />
<fault name="RusProcessingFault"
message="rus:processingFaultMessage"/>

<fault name="RusUnauthorisedFault"
message="rus:unauthorisedFaultMessage"/>

</wsdl:operation>

</wsdl :portType>

13.3 rus-core-service.wsdl

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

<wsdl:definitions xmlns="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://www.gridforum.org/2007/rus-wg/core"
xmlns:rus="http://www.gridforum.org/2007/rus-wg/core"
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:xsd="http://www.w3.0rg/2001/XML.Schema"
xmlns:xsi="http://www.w3.0rg/2001/XMIl.Schema—-instance"
xmlns:types="http://www.gridforum.org/2007/rus-wg/core/types"
xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"

>

<wsdl :import namespace="http://www.gridforum.org/2007/rus-wg/core"

location="rus-core—-porttype.wsdl" />

<wsdl :binding name="ResourceUsagePortTypeSOAPBinding"
type="rus:ResourceUsagePortType">

<wsdl :documentation>SOAP Binding for the
ResourceUsagePortType</wsdl :documentation>
<soap:binding style="document"
transport="http://schemas.xmlscap.org/socap/http"/>
<wsdl :operation name="insertUsageRecords">
<soap:operation
soapAction="ResourceUsagePortType#insertUsageRecords" />
<wsdl:input>
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<soap:body use="literal"/>

</wsdl :input>

<wsdl :output>

<soap:body use="literal"/>
</wsdl:output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<soap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusDuplicatedFault">

<soap:fault name="RusDuplicatedFault" use="literal" />
</fault>

<fault name="RusInvalidFault">

<soap:fault name="RusInvalidFault" use="literal" />
</fault>

</wsdl:operation>

<wsdl:operation name="extractSpecUsageRecords">
<soap:operation
soapAction="ResourceUsagePortType#extractSpecUsageRecords"/>
<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl:output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<soap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusRecordNotFoundFault">

<soap:fault name="RusRecordNotFoundFault" use="literal" />
</fault>

</wsdl :operation>

<wsdl :operation name="extractUsageRecords">
<soap:operation
soapAction="ResourceUsagePortType#extractUsageRecords" />
<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl:output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<soap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusInvalidFault">

<soap:fault name="RusInvalidFault" use="literal" />
</fault>

</wsdl :operation>
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<wsdl :operation name="extractUsageRecordIds">
<soap:operation
soapAction="ResourceUsagePortType#textractUsageRecordIds" />

<wsdl :input>

<soap:body use="literal"/>
</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl :output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<soap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusInvalidFault">

<soap:fault name="RusInvalidFault" use="literal" />
</fault>

</wsdl:operation>

<wsdl :operation name="modifySpecUsageRecords">
<soap:operation
soapAction="ResourceUsagePortyTypef#modifySpecUsageRecords"

<wsdl:input>

<soap:body use="literal" />
</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl :output>

<fault name="RusRecordNotFoundFault">

<soap:fault name="RusRecordNotFoundFault" use="literal" />
</fault>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<soap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusInvalidFault">

<socap:fault name="RusInvalidFault" use="literal" />
</fault>

</wsdl:operation>

<wsdl :operation name="modifyUsageRecords">
<soap:operation
soapAction="ResourceUsagePortTypef#modifyUsageRecords" />
<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl :output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<socap:fault name="RusProcessingFault" use="literal" />

</fault>

rus-wg @ gridforum.org

13/03/07

61



GWD-R (draft-ggf-wsi-rus-19) 13/03/07

<fault name="RusInvalidFault">

<soap:fault name="RusInvalidFault" use="literal" />
</fault>

</wsdl :operation>

<wsdl :operation name="replaceUsageRecords">
<soap:operation
soapAction="ResourceUsagePortType#replaceUsageRecords" />
<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl:output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<socap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusInvalidFault">

<soap:fault name="RusInvalidFault" use="literal" />
</fault>

<fault name="RusRecordNotFoundFault">

<socap:fault name="RusRecordNotFoundFault" use="literal" />
</fault>

</wsdl :operation>

<wsdl:operation name="deleteSpecUsageRecords">
<soap:operation
soapAction="ResourceUsagePortType#deleteSpecUsageRecords"/>
<wsdl :input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl :output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<socap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusRecordNotFoundFault">

<soap:fault name="RusRecordNotFoundFault" use="literal" />
</fault>

</wsdl:operation>

<wsdl:operation name="deleteUsageRecords">
<soap:operation
soapAction="ResourceUsagePortType#deleteUsageRecords" />
<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl:output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
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</fault>

<fault name="RusProcessingFault">

<soap:fault name="RusProcessingFault" use="literal" />
</fault>

<fault name="RusInvalidFault">

<soap:fault name="RusInvalidFault" use="1literal" />
</fault>

</wsdl:operation>

<wsdl :operation name="1istMandatoryUsageRecordElements">
<soap:operation
soapAction="ResourceUsagePortType#listMandatoryUsageRecordElements"/>
<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl :output>

<soap:body use="literal"/>

</wsdl:output>

<fault name="RusUnauthorisedFault">

<soap:fault name="RusUnauthorisedFault" use="literal" />
</fault>

<fault name="RusProcessingFault">

<socap:fault name="RusProcessingFault" use="literal" />
</fault>

</wsdl:operation>

</wsdl:binding>

<wsdl :service name="resource-usage-service">

<wsdl:port binding="rus:ResourceUsagePortTypeSOAPBinding"
name="ResourceUsagePortTypeSOAPPort">

<soap:address
location="http://localhost:8080/axis2/services/resource-usage—
service"/>

</wsdl :port>

</wsdl:service>

</wsdl:definitions>
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