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Introduction

An overview of the document.

1. Notational Conventions

Only include this section if applicable.

The key words ‘MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,” “SHOULD,” “SHOULD NOT,” “RECOMMENDED,” “MAY,”  and “OPTIONAL” are to be interpreted as described in RFC 2119 [BRADNER1]
Pseudo-schemas are provided for each component, before the description of the component. They use BNF-style conventions for attributes and elements: ‘?’ denotes zero or one occurrences; ‘*’ denotes zero or more occurrences; ‘+’ denotes one or more occurrences. Attributes are conventionally assigned a value which corresponds to their type, as defined in the normative schema.

<!-- sample pseudo-schema -->

<defined_element



required_attribute_of_type_string="xsd:string"



optional_attribute_of_type_int="xsd:int"? >


<required_element />


<optional_element />?


<one_or_more_of_this_element />+

</defined_element>

This specification uses namespace prefixes throughout; they are listed in Table 2‑1. Note that the choice of any namespace prefix is arbitrary and not semantically significant.

Table 2‑1: Prefixes and namespaces used in this specification.

	Prefix
	Namespace

	bes-factory
	http://schemas.ggf.org/bes/2006/08/bes-factory

	jsdl
	http://schemas.ggf.org/jsdl/2005/11/jsdl

	jsdl-posix
	http://schemas.ggf.org/jsdl/2005/11/jsdl-posix

	ur
	http://schemas.ogf.org/urf/2003/09/urf

	wsa
	http://www.w3.org/2005/08/addressing

	xsd
	http://www.w3.org/2001/XMLSchema

	xsi
	http://www.w3.org/2001/XMLSchema-instance


3. Scope of the Specification
The Activity Instance specification defines the overall structure of the Activity document and the semantics associated with each element. It is expected that a number of other specifications will provide the detailed information contained in each document element, depending on the domain in which the Activity Instance specification is used. An overview of specifications from the Grid domain that are expected to be used with the Activity Instance specification is given here.  

3.1 On Basic Execution Services
3.2 On Job Submission Description Language
The Job Submission Description Language (JSDL) is a language for describing the requirements

of computational jobs for submission to resources, particularly in Grid environments where interactions between a number of different types of job management systems is common.  A JSDL document may be transformed by intermediaries or refined further by information not available to the initial submitter of that job. Therefore in the context of the Activity Instance specification JSDL can be used to describe both the initial submission that created the Activity instance as well as the results of transformations to the activity definition due to delegation or negotiation, etc.
3.3 On Usage Records
The Usage Record (UR) is an XML document language for describing units of accounting system data (e.g., batch scheduler log entries) in an interoperable exchange format. Usage records are focused on describing what a particular unit of work (e.g., computational job) actually consumed in terms of resources, and are used on Grids particularly when the organization that actually carried out the job is different from the organization that is paying for it, and are already widely used in production Grid deployments, such as TeraGrid and DEISA. Within the context of the Activity Instance specification, URs can be used to describe the resources (both hardware and software) that have been actually consumed/used by the Activity instance over time, as well as sample points of current allocation levels, allowing both system monitoring and accounting within the context of the overall activity lifecycle.
3.4 …

4. Activity Instance Document Structure

<ActivityInstance> 

</ActivityInstance>

5. Activity Instance Element Types

5.1 Normative XML Schema Types

5.2 Activity Instance Element Types

6. The Abstract Activity Instance Element Set

6.1 The Activity Document Element

6.1.1 Definition

6.1.2 Multiplicity

The multiplicity of this element is one.

6.1.3 Type

This is a Complex type. It MUST support the following elements:
· ActivityDescription

· ActivityHistory

6.1.4 Attributes
The following attributes are defined:

· id

· sealed
6.1.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.1.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.1.7 Extensibility

6.2 The ActivityDescription Element
6.2.1 Definition

6.2.2 Multiplicity

The multiplicity of this element is .

6.2.3 Type

This is a Complex type. It MUST support the following elements:
6.2.4 Attributes
The following attributes are defined:

6.2.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.2.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.2.7 Extensibility

6.3 The ActivityHistory Element

6.3.1 Definition

6.3.2 Multiplicity

The multiplicity of this element is .

6.3.3 Type

This is a Complex type. It MUST support the following elements:
6.3.4 Attributes
The following attributes are defined:

6.3.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.3.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.3.7 Extensibility

6.4 The ActivityHistoryEntry Element

6.4.1 Definition

6.4.2 Multiplicity

The multiplicity of this element is .

6.4.3 Type

This is a Complex type. It MUST support the following elements:
6.4.4 Attributes
The following attributes are defined:

· timestamp

· category
6.4.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.4.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.4.7 Extensibility

6.5 The Status Element

6.5.1 Definition

6.5.2 Multiplicity

The multiplicity of this element is .

6.5.3 Type

This is a Complex type. It MUST support the following elements:
6.5.4 Attributes
The following attributes are defined:

6.5.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.5.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.5.7 Extensibility

6.6 The State Element

6.6.1 Definition

6.6.2 Multiplicity

The multiplicity of this element is .

6.6.3 Type

This is a Complex type. It MUST support the following elements:
6.6.4 Attributes
The following attributes are defined:

6.6.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.6.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.6.7 Extensibility

6.7 The Exception Element

6.7.1 Definition
This element records details of exceptions raised by the Activity. 
6.7.2 Multiplicity

The multiplicity of this element is zero or one.

6.7.3 Type

This is an abstract type and has to be substituted by an appropriate definition (see Section 8.1).
6.7.4 Attributes
No attributes are defined.
6.7.5 Pseudo schema

<Exception abstract="true"/>

6.7.6 Extensibility

Exceptions are specific to Activitities. The minimal definition provided in Section 8.1 SHOULD be used if there is no applicable specification. 

Other possible substitutions may include SOAP faults, etc.
6.8 The ActivityDefinition Element

6.8.1 Definition
This element defines the requirements of an activity, for example, the description template used to create the activity. The initial definition (template) may change over time due to refinement of the requirements as a result of scheduling, delegation, or negotiation processes, etc. Therefore this element MAY appear in more than one ActivityHistoryEntry.
6.8.2 Multiplicity

The multiplicity of this element is zero or one.

6.8.3 Type

This is an abstract type and has to be substituted by an appropriate definition (see Section 7.1).
6.8.4 Attributes
No attributes are defined.
6.8.5 Pseudo schema

<ActivityDefinition abstract="true"/>

6.8.6 Extensibility

The definition provided in Section 7.1 SHOULD be used unless a more applicable specification is available.
6.9 The ActivityDependency Element

6.9.1 Definition

6.9.2 Multiplicity

The multiplicity of this element is zero or one.

6.9.3 Type

This is a Complex type. It MUST support the following elements:
6.9.4 Attributes
The following attributes are defined:

6.9.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.9.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.9.7 Extensibility

6.10 The ContainerReference Element

6.10.1 Definition

6.10.2 Multiplicity

The multiplicity of this element is one.

6.10.3 Type

This is a Complex type. It MUST support the following elements:
6.10.4 Attributes
The following attributes are defined:

6.10.5 Pseudo schema

<ActivityInstance> 

</ActivityInstance>

6.10.6 Examples

<ActivityInstance> 

</ActivityInstance>

6.10.7 Extensibility

6.11 The ResourceUsage Element

6.11.1 Definition
This element describes the resource consumption/usage of an activity, e.g., the number of CPUs used or maximum memory needed for some part of the activity. This element may appear multiple times for an activity, depending on the monitoring policies of the system generating them; the system may choose to perform averaging over the execution time, averaging over several periods that cover the execution time, sampling of the system, etc.

Concretizations of this element SHOULD describe what time instant or time period they apply to. Because several monitoring systems may be feeding usage information into the Activity Instance document, the time points/periods MAY be overlapping and MAY be non-contiguous.

Note that there is no requirement for the information in the Activity Instance document to be either accurate or timely.

6.11.2 Multiplicity

The multiplicity of this element is zero or more.

6.11.3 Type

This is an abstract type and has to be substituted by an appropriate definition (see Section 7.2).
6.11.4 Attributes
No attributes are defined.
6.11.5 Pseudo schema

<ResourceUsage abstract="true"/> 

6.11.6 Extensibility

The definition provided in Section 7.2 SHOULD be used unless a more applicable specification is available.
7. The Open Grid Forum-related Activity Instance Element Set
This section defines how existing OGF specifications are used in an Activity Instance document.

7.1 The ActivityDefinitionJSDL Element
The ActivityDefinitionJSDL element defines the activity’s requirements using the Job Submission Description Language (JSDL). All elements of the JSDL specification and extensions MAY be used when defining an Activity.
7.1.1 Multiplicity

The multiplicity of this element is one.
7.1.2 Type

The type of this element is jsdl:JobDefinition.
7.1.3 Attributes
No attributes are defined.

7.1.4 Pseudo schema
<ActivityDefinitionJSDL substitutes="ai:ActivityDefinition"> 

</ActivityDefinitionJSDL>

7.1.5 Examples
A JSDL document describing ....
<ai-ogf:ActivityDefinitionJSDL>
 ...
</ai-ogf:ActivityDefinitionJSDL>

7.2 The ResourceUsageUR Element
The ResourceUsageUR element defines a particle of usage information in a format that is compatible with the OGF Usage Record (UR) specification. All elements defined by the specification (GFD.98) and extensions MAY be used when describing an Activity’s resource usage.
7.2.1 Multiplicity

The multiplicity of this record is zero or more (there may be an arbitrary number of usage records associated with an Activity Instance).
7.2.2 Type

The type of this element is ur:UsageRecordType.
7.2.3 Attributes

No attributes are defined.
7.2.4 Pseudo schema

<ResourceUsageUR substitutes="ai:ResourceUsage"> 
  <ur:RecordIdentity>...</ur:RecordIdentity>

  ...
</ResourceUsageUR>

7.2.5 Example

This example is derived from the example in Section 14.1 of GFD.92.
<ai-ogf:ResourceUsageUR>

  <ur:RecordIdentity
      ur:recordId="http://www.emsl.pnl.gov/mscf/colony/PBS.1234.0"

      ur:createTime="2003-08-13T18:56:56Z" /> 

  <ur:JobIdentity> 

    <ur:LocalJobId> PBS.1234.0 </ur:LocalJobId> 

  </ur:JobIdentity> 

  <ur:UserIdentity> 

    <ur:LocalUserId> scottmo </ur:LocalUserId> 

  </ur:UserIdentity> 

  <ur:Charge> 2870 </ur:Charge> 

  <ur:Status> completed </ur:Status> 

  <ur:Memory ur:storageUnit="MB"> 1234 </ur:Memory> 

  <ur:ServiceLevel ur:type="QOS"> BottomFeeder </ur:ServiceLevel> 

  <ur:Processors> 4 </ur:Processors> 

  <ur:ProjectName> mscfops </ur:ProjectName> 

  <ur:MachineName> Colony </ur:MachineName> 

  <ur:WallDuration> PT1S </ur:WallDuration> 

  <ur:StartTime> 2003-08-13T17:34:50Z </ur:StartTime> 

  <ur:EndTime> 2003-08-13T18:37:38Z </ur:EndTime> 

  <ur:NodeCount> 2 </ur:NodeCount> 

  <ur:Queue> batch </ur:Queue> 

  <ur:Resource ur:description="quoteId"> 1435 </ur:Resource> 

  <ur:Resource ur:description="application"> NWChem </ur:Resource> 

  <ur:Resource ur:description="executable"> nwchem_linux </ur:Resource> 

</ai-ogf:ResourceUsageUR>

7.3 The StateModel Element

<ActivityInstance> 

</ActivityInstance>

8. The Activity Instance Element Set not related to the Open Grid Forum

This section provides definitions for abstract element substitutions where no OGF specifications exist.

8.1 The Exception Element
8.1.1 Definition
The Exception element provides additional information about abnormal state change of the Activity. 
This is a basic definition as there is no applicable OGF specification at this time.

8.1.2 Multiplicity

The multiplicity of this element is one.
8.1.3 Type

This is a Complex type. It MUST support the following elements:
· Identifier
· Reason
8.1.4 Attributes
No attributes are defined.

8.1.5 Pseudo schema
<Exception substitutes="ai:Exception">
  <Identifier> xsd:string </Identifier>

  <Reason> xsd:string </Reason>
</Exception>

8.1.6 Examples
An exception was raised because the Activity ran out of storage.
<ai-ogf:Exception>
  <ai-ogf:Identifier> InsufficientStorage </ai-ogf:Identifier>

  <ai-ogf:Reason> Storage quota reached </ai-ogf:Reason>
</ai-ogf:Exception>

8.2 The Identifier Element
8.2.1 Definition
This element identifies the raised exception by name. It provides information on the kind of exception raised. There are no format requirements. 
8.2.2 Multiplicity

The multiplicity of this element is one.
8.2.3 Type

The type of this element is xsd:string.
8.2.4 Attributes
No attributes are defined.

8.2.5 Pseudo schema
<Identifier> xsd:string </Identifier>

8.2.6 Examples
A component of the activity could not write its data to storage due to insufficient storage.

<ai-ogf:Identifier> InsufficientStorage </ai-ogf:Identifier>

8.3 The Reason Element
8.3.1 Definition
This element provides additional information about the raised exception. There are no format requirements. 
8.3.2 Multiplicity

The multiplicity of this element is one.
8.3.3 Type

The type of this element is xsd:string.
8.3.4 Attributes
No attributes are defined.

8.3.5 Pseudo schema
<Reason> xsd:string </Reason>

8.3.6 Examples
The reason for the component failing to write to storage was that its quota was reached.
<ai-ogf:Reason> Storage quota reached </ai-ogf:Reason>

9. Appendix A – The Activity Instance Schema

<…> 

</…>

10. Security Considerations

Please refer to RFC 3552 [RESCORLA] for guidance on writing a security considerations section.  This section is required in all documents, and should not just say “there are no security considerations.”  Quoting from the RFC: 

“Most people speak of security as if it were a single monolithic property of a protocol or system, however, upon reflection, one realizes that it is clearly not true.  Rather, security is a series of related but somewhat independent properties.  Not all of these properties are required for every application.

We can loosely divide security goals into those related to protecting communications (COMMUNICATION SECURITY, also known as COMSEC) and those relating to protecting systems (ADMINISTRATIVE SECURITY or SYSTEM SECURITY).  Since communications are carried out by systems and access to systems is through communications channels, these goals obviously interlock, but they can also be independently provided.”

11. Contributors

Contact information for authors.  You can also use this section to recognize contributions by people who are not listed on the title page, but made a useful contribution (it’s OK to mention the nature of the contribution).

The actual Authors (or Editors) listed on the title page are those committed to taking permanent stewardship for this document – receiving communication in the future and otherwise being responsive to its content.  The GFSG recommends at most three Author/Editors be listed on the title page, unless there are compelling reasons to list more.

12. Glossary

Activity Instance

Activity Template

Execution Management Service

13. Intellectual Property Statement

The OGF takes no position regarding the validity or scope of any intellectual property or other rights that might be claimed to pertain to the implementation or use of the technology described in this document or the extent to which any license under such 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 OGF Secretariat.

The OGF 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 OGF Executive Director.

14. Disclaimer

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

15. Full Copyright Notice

Copyright (C) Open Grid Forum (2007–2009). 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 OGF or other organizations, except as needed for the purpose of developing Grid Recommendations in which case the procedures for copyrights defined in the OGF Document process must be followed, or as required to translate it into languages other than English. 

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