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1. Abstract

For resources to be shared, sites must be able to exchange basic accounting and usage data in a common format. This format must encompass both job level accounting, and aggregate accounting.  This document describes the requirements in natural language form for a Usage Record standard. 
2. Introduction

The natural language document will focus on the representation of resource consumption data. The purpose of this document is to outline the basic building blocks of the accounting record, and how to properly represent them. All other tangential concerns such as the use, transport mechanism, and security are out of scope for this representation layer.
3. Base Properties

The following is a list of base properties that define common usage record requirements for both job level and aggregate properties. The definitions for the type of data (integer, string) are the base data types, as defined in section 7.  Any additional restrictions on the legal values for a specific property are noted within the base property definition.  The naming convention and naming style of these properties are implementation specific, and should use the referring name as a guideline for any naming recommendations.

Properties may carry certain meta-properties that can assist in establishing semantic meaning from the actual property value, such as “metric”, “description”, and “units”.  Common meta-properties are addressed more fully in section 4.   

3.1 Charge

This property represents the total charge of the job in the system’s allocation unit. For example 100, 200, or 3000. The meaning of this charge will be site dependent. The value for this property MAY include premiums or discounts assessed on the actual usage represented within this record.  Therefore, the reported charge may not be directly reconstructed from the specific usage reported. 

· This property SHOULD be referred to as charge. 

· It MUST contain data of type integer.
· This property is optional.
· Meta-properties

· Units MAY be specified.
· Description MAY be specified.
· Formula MAY be specified that describes how the charge was arrived at. There is no required format for the formula.
3.2 Status

This property will represent the completion status of the job. For example, this may represent the exit status of an interactive running process or the exit status from the batch queuing system’s accounting record. The semantic meaning of status is site dependent

· This property SHOULD be referred to as status.
· This property MUST contain data of type integer.
· This property is optional.
· This property MUST support the following values:
1. aborted – A policy or human intervention caused the job to cease execution.
2. completed – The execution completed.
3. failed – Execution halted without external intervention.
4. held – Execution is held at the time this usage record was generated.
5. queued – Execution was queued at the time this usage record was generated.
6. started – Execution started at the time this usage record was generated.
7. suspended – Execution was suspended at the time this usage record was generated.
3.3 JobName

The job or application name. For example, this could be the name of the executable that ran, or the name of the batch queuing system’s name for the job

· This property SHOULD be referred to as jobname.
· This property MUST contain data of type string.
· This property is optional.
· Meta-properties

· Description MAY be specified

3.4 Network

The network used by the job. 

· This property SHOULD be referred to as network.
· This property MUST contain data of type integer.
· This property is optional.
· Meta-properties

· Units SHOULD be specified

· Metric MAY be specified. The metrics that MUST be supported are:
1. average  – the average flow rate over the entire usage window.
2. total – rate of transfer in the specified unit. This is the default.

3. min – minimum flow rate in the specified.
4. max – flow rate in the specified unit.
3.5 Disk

Disk storage used

· This property SHOULD be referred to as disk

· This property MUST contain data of type integer

· This property is optional

· Meta-properties

· Units MAY be specified

· Description MAY be specified
· Type MAY be specified.  The types that MUST be supported  are:

1. scratch

2. temp

· Metric MAY be specified. The metrics that MUST be supported are:
1. average

2. total

3. min

4. max

3.6 Memory

The amount of memory used by all concurrent processes in the job. 
· This property SHOULD be referred to as memory.
· This property MUST contain data of type integer.
· This property is optional.
· Meta-properties

· Units MUST be specified.
· Description MAY be specified.
· Metric MAY be specified. The metrics that MUST be supported are:
1. average

2. total

3. max

4. min

· Type MAY be specified. The types that MUST be supported are:
1. shared 

2. physical 

3. dedicated
3.7 WallDuration
Wall clock time that elapsed while the job was running.
· This property SHOULD be referred to as wall.
· This property MUST contain data of type timestamp.
· This property is optional.
· Meta-properties

· Description MAY be specified.
3.8 CpuDuration
CPU time used, summed over all processes in the job.
This property SHOULD be referred to as cpuduration.
· This property MUST contain data of type timestamp.
· This property is optional.
· Meta-properties.
· Duration MAY be specified.
· Type MAY be specified. The types that MUST be supported are:

1. user 
2. system

3.9 NodeCount

Number of nodes used. A node definition may be dependent on the architecture, but typically a node is a physical machine. For example a cluster of 16 physical machines with each machine having one processor each is a 16 “node” machine, each with one “processor”.  A 16 processor SMP machine however, is 1 physical node (machine) with 16 processors.

· This property SHOULD be referred to as nodecount.
· This property MUST contain data of type positive integer.
· This property is optional.
· Meta-properties

· Description MAY be specified.
· Metric MAY be specified. The metrics that MUST be supported are:

1. average

2. total

3. min

4. max

3.10 Processors

The number of processors used or requested. A processor definition may be dependent on the machine architecture. Typically processor is equivalent to the number of physical CPU’s used. For example, if a job uses two cluster “nodes”, each node having 16 cpu’s each, the number of total processors would be 32. 

· This property SHOULD be referred to as processors.
· This property MUST contain data of type positive integer.
· This property is optional.
· Meta-properties

· Description MAY be specified.
· Metric MAY be specified. The metrics that MUST be supported are:

1. average

2. total

3. min

4. max

· ConsumptionRate 

· This meta-property defines the consumption rate for this usage.

· This meta-property MUST contain data of type float.

· This meta-property MAY be specified. 

3.11 

· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
3.12 End Time

The time at which the job completed. The value of this property may depend on the selected queue system. For example some systems include time to stage files, others do not.

· This property SHOULD be referred to as endtime.
· This property MUST contain data of type timestamp.
· This property is optional

· Meta-properties

· Description MAY be specified

3.13 Start Time

The time at which the job started.  The value of this property may depend on the selected queue system. For example, some systems include time to stage files, others do not.

· This property SHOULD be referred to as starttime.

· This property MUST contain data of type timestamp.
· This property is optional

· Meta-properties

· Description MAY be specified
3.14 MachineName

A descriptive name of the machine on which the job ran. This may be a system hostname, or may be a sites name for a cluster of machines.

· This property SHOULD be referred to as machinename.
· This property MUST contain data of type string.
· This property is optional.
· Meta-properties

· Description MAY be specified.
3.15 Host

The system hostname on which the job ran.  

· This property SHOULD be referred to as host.
· This property MUST contain data of type domain name.
· This property is optional.
· Meta-properties

· Description MAY be specified.

· Primary

· This meta-property indicates whether the indicated host acted as the primary host for the execution of the job.
· The meta-property MUST contain data of type Boolean.

· The default value for this meta-property is false.

3.16  Submit Host

The system hostname from which the job was submitted. 

· This property SHOULD be referred to as submithost.
· This property MUST contain data of type domain name.
· This property is optional.
· Meta-properties

· Description MAY be specified.

3.17  Queue

The name of the queue from which the job was executed or submitted.

· This property SHOULD be referred to as queue.
· This property MUST have data of type string.
· This property is optional.
· Meta-properties

· Description MAY be specified.

3.18  LocalJobId

The local job identifier as assigned by the batch queue 

· This property SHOULD be referred to as localjobid.
· This property MUST have data of type string.
· This property is optional.
· Meta-properties

· Description MAY be specified.

3.19 ProcessId

The process id of the jobs (PID). 
· This property SHOULD be referred to as processid.
· This property MUST have data of type integer.
· This property is optional.
· Meta-properties

· Description MAY be specified.
3.20  GlobalJobId

The global job identifier as assigned by a metascheduler or federation scheduler.
· This property SHOULD be referred to as globaljobid.
· This property MUST have data of type string.
· This property is optional.
· Meta-properties

· Description MAY be specified.

3.21   Project name

The project associated with the resource usage reported with this record.  Some accounting systems define this is the ACID. The project is also referred to as the effective GID under which the job consumed resources on some systems.

· This property SHOULD be referred to as projectname.
· This property MUST have data of type string.
· This property is optional.
· There SHOULD  be no restriction on the length or available characters.
· Meta-properties

· Description MAY be specified.

3.22   Extension 

For sites that may want to exchange data that is not one of the base properties (for example, perhaps grid telescope power ) the Extension property can be used to encode any type of usage information. The sites can agree on the meta properties supported for each extension.

· This property SHOULD be referred to as extension.
· This property MUST have data of type string.
· This property is optional.
· Meta-properties

· Units may be supported.
· Metric may be supported.
· Name may be supported.
· This meta-property must have data of type string.

3.23 LocalUserId
The local identity of the user associated with the resource consumption reported in this Usage Record.  This user is often referred to as the requesting user.  For example, the value may be the user’s login name corresponding to the users uid in the /etc/passwd file on Unix systems.

· This property SHOULD be referred to as localuserid.
· This property MUST have data of type string.
· This property is optional.
3.24 GlobalUsername

The global identity of the user associated with the resource consumption reported in this Usage Record. For example, the value may be the distinguished name from the users certificate.

· This property SHOULD be referred to as globalusername.
· This property MAY have data of type string.

· This property is optional

3.25 Swap
This property specifies the swap usage
· This property SHOULD be referred to as swap.
· This property MUST have a data of type integer.
· This property is optional.
· Meta-properties

· Description MAY be specified.
3.26 Service Level
This property identifies the quality of service associated with the resource consumption. For example, service level may represent a priority associated with the usage.
· This property SHOULD be referred to as record identity.
· This property MUST have a data of type string.
· This property is optional.
3.27 Record Identity

A record identity uniquely defines a record in the usage record.
· This property SHOULD be referred to as recordidentity.
· This property MUST have a data of type string.
· This property MUST exist.
· This property MUST be unique.
· Meta-properties

· Create time of the record MUST be specified.
4. Meta Properties

Meta properties are associated with individual base properties to provide additional information and semantic meaning of the value for a base property.   The meta properties outlined below are commonly encountered and should be supported for the indicated base properties.  
4.1 

· 
· 
· 

4.2 Description

The description provides a mechanism for additional, optional information to be attached to a Usage Record base property.  The value of this meta-property MAY provide clues to the semantic context to use while interpreting or examining the value of the owning base property.   
4.3 Units Definition

The following section details the supported units for volume and phase units that apply to the properties that have those units. Some properties MAY have both volume and phase units. For example,  megabytes per second. Phase and unit definitions MUST supply both the volume unit, and the phase unit separately. 

4.3.1 Volume Units

The units for storage and memory use volume units.  The legal values for volume units are below.  Each value combines a prefix that identifies a multiplier and a suffix that identifies the base quantity.  For example, the suffix -B represents volume in bytes and the prefix Ki- implies a kibi multiplier.  Therefore, KiB as the designated unit of measure value MUST be interpreted as kibibytes.  

Table 2 Volume Units

	Abbreviation
	Definition
	Quantity

	b
	bit
	1 bit

	B
	byte
	1 byte

	KB
	kilobyte
	1000 bytes

	KiB
	kibibyte
	1024 bytes

	MB
	megabyte
	1000 KB

	MiB
	mibibyte
	1024 KiB

	GB
	gigabyte
	1000 MB

	GiB
	gibibyte
	1024 MiB

	TB
	terabyte
	1000 GB

	TiB
	tibibyte
	1024 GiB

	PB
	petabyte
	1000 TB

	PiB
	pibibyte
	1024 TiB

	EB
	exabyte
	1000 PB

	EiB
	exibyte
	1024 PiB

	Kb
	kilobit
	1000 bits

	Kib
	kibibit
	1024 bits

	Mb
	megabit
	1000 Kb

	Mib
	mibibit
	1024 Kib

	Gb
	gigabit
	1000 Mb

	Gib
	gibibit
	1024 Mib

	Tb
	terabit
	1000 Gb

	Tib
	tibibit
	1024 Gib

	Pb
	petabit
	1000 Tb

	Pib
	pibibit
	1024 Tib

	Eb
	exabit
	1000 Pb

	Eib
	exibit
	1024 Pib


4.3.2 Phase Units

Phase units represents the duration of time that is relevant to the usage reported. The lexical representation for duration is the [ISO 8601] extended format PnYn MnDTnH nMnS, where nY represents the number of years, nM the number of months, nD the number of days, 'T' is the date/time separator, nH the number of hours, nM the number of minutes and nS the number of seconds. The number of seconds can include decimal digits to arbitrary precision.
4.4 Metric

This meta-property identifies the type of measurement used for quantifying the associated resource consumption if there are multiple methods to measure resource usage.    As an example, disk usage may be measured as total, average, minimum or maximum usage.  However, even if pertinent to the assessed charge, this meta-property does not attempt to differentiate between requested and utilized quantities of resource usage
· 
· 
· 

5. Job Level Accounting

Job level accounting reports accounting data at the job level. PBS and LoadLeveller for example, use job level accounting where each job is assigned a unique id and the accounting for that job is reported for each id. The properties listed in this document are not required to appear within the usage record structure in the order in which they are defined.

· This type of usage record MAY contain any of the base properties.

· This type of usage record MUST contain at least one of the following properties:

· LocalJobId

· GlobalJobId

· The Host property MAY repeat within the record.  Each occurrence of the Host property SHOULD contain a unique value.

· Job Level properties SHOULD be contained within a “job” property for each job

6. Aggregate Accounting

Aggregate accounting reports the accounting data in aggregate (summarized form). The properties listed in this document are not required to appear within the usage record structure in the order in which they are define.

· Aggregate accounting MAY contain any of base properties listed in this document, which appear exactly once per job. 

· Aggregate properties SHOULD be contained within an “aggregate” property.

7. Supported Data Types

7.1 String

Data of this type has no required restrictions on the length or available characters.

7.2 Integer

7.3 Positive Integer

Data of this type must have a value of zero or greater.

7.4 Boolean

Data of this type may have a value of either true or false.

7.5 Float

7.6 Timestamp

Data of this type must comply with the UTC time zone format specified in ISO 8601
7.7 DomainName

Data of this type must comply with RFC 1034 format for fully qualified domain names.  The constraints are a maximum 255 characters long, containing only alphabetic and numeric characters, the “-“,  and the “.” characters.
8. Security Requirements


There may be security concerns that may be of concern with the usage data. Possible security concerns are:
1. Non-repudiation
2. Confidentiality of certain elements

3. Integrity
4. Secure Transport
There is not a required solution for these security concerns as it is out of scope for this layer.  Another layer can provide these security requirements if appropriate.
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