4. PROMCODE Domain Model Specification

4.1 Domain Model

This chapter is non-normative.

Fig. 3 PROMCODE Domain Model illustrates PROMCODE Domain Model. 
In this figure, if no multiplicity is shown on an association end, it implies a multiplicity of zero to unlimited (0 .. *). The multiplicity of an attribute is also omitted for simplification. While its default is a multiplicity of zero to one (0 .. 1), there are exceptional cases where the multiplicity is exactly 1 in which case it will be explicitly described as such in the following part of this section. Each of the following subsections describes each class in the domain model.

4.1.1 ScopeItem

A ScopeItem defines the work to be included in or excluded from a project. It defines the boundaries of the project.

A ScopeItem is an entity that represents a scope of work from the acquirer’s view of a software development contract. It represents a unit of value to be accomplished by the software suppliers in the contract will develop. For example, it may represent a function required, a use case in which the software will be used, a requirement which the acquirer expects, or a screen which will provide some concrete function to the user of the software.

Because a ScopeItem is not an activity, it cannot be started nor ended. Because it is not a produced artifact, it does not represent any measurable entity.

The acquirer can use a set of ScopeItems as managed units to manage a whole scope of development. Both the acquirer and suppliers also use a set of ScopeItems to estimate the scale of development and so the size of each ScopeItem should be estimated. There should be agreement between the acquirer and suppliers on what kind of ScopeItem should be used and on how large each ScopeItem is. Change of some ScopeItem or its estimated size needs another agreement. A ScopeItem can be decomposed into finer grained ScopeItems to be used in detailed management. In that case, a coarse grained ScopeItem may be used to aggregate a set of finer grained ScopeItems.

· Super Class 

· ManagedItem

· Attributes 

· plannedSize: Decimal [0 .. 1] 

· An estimated size agreed by both acquirer and supplier. The metric and unit of size should be preliminarily agreed between the acquirer and suppliers. They can be specified as metricOfScopeItemSize and unitOfScopeItemSize of a Project if necessary.

· actualSize: Decimal [0 .. 1] 

· An actual size agreed by both acquirer and supplier.

· Links 

· isPartOf: ScopeItem [0 .. 1] 

· An ancestor of this ScopeItem.

4.1.2 WorkItem

A work item describes an activity to be performed in a software development contract. It adds detail to the description of work that is described by a scope item. These details typically include cost, schedule, and resource requirements. The set of all work items in a project form a work breakdown structure.

A WorkItem is an entity to represent the supplier’s internal activity. For example, it may represent a development phase such as analysis, design, implementation, or test. It may also represent a finer grained activity such as document writing, reviewing, or coding. A WorkItem is a managed unit of activity required to implement a ScopeItem or to produce an Artifact.

Progress of a WorkItem is managed by comparing planned and actual dates on which it is started and ended.

A WorkItem can be decomposed into finer grained WorkItems to be used in detailed management. A coarse grained WorkItem is used to aggregate a set of finer grained WorkItems.

· Super Class 

· ManagedItem

· Attributes 

· plannedStartDate: DateTime [0 .. 1] 

· A planned date to start this WorkItem.

· actualStartDate: DateTime [0 .. 1] 

· An actual date to start this WorkItem.

· plannedEndDate: DateTime [0 .. 1] 

· A planned date to end this WorkItem.

· actualEndDate: DateTime [0 .. 1] 

· An actual date to end this WorkItem.

· Links 

· representedBy: Person [0 .. 1] 

· A person responsible for the progress of this WorkItem who may or may not actually do this WorkItem.

· isPartOf: WorkItem [0 .. 1] 

· An ancestor of this WorkItem.

· requiredBy: ScopeItem [0 .. 1] 

· A ScopeItem such that this WorkItem is required to implement it.

· requiredBy: Artifact [*] 

· Artifacts such that this WorkItem is required to produce them. For example, producing specification documents requires interviewing users, writing the initial version, reviewing, reflecting the review comments, approving, and so on.

4.1.3 Artifact

An artifact is a work product that is produced in a project such as design documents, source code, test report, and so on. An artifact may be physical or digital.

An Artifact is produced for a WorkItem or a ScopeItem.

An Artifact can be measured using some measure, and their measured values may vary at each point of time on a Project. The quality of an Artifact is managed by comparing planned and actual measures.

An Artifact can be decomposed into finer grained Artifacts to be used in detailed management. A coarse grained Artifact may be used to aggregate a set of finer grained Artifacts.

· Super Class 

· ManagedItem

· Links 

· isPartOf: Artifact [0 ..1] 

· An ancestor of this Artifact.

· producedFor: WorkItem [*] 

· WorkItems which require to produce this Artifact.

· producedFor: ScopeItem [*] 

· ScopeItems which require to produce this Artifact.

· targets: Measure [*] 

· Measures planned for this Artifact. Before project execution, the acquirer and the supplier determine which type of measure should be used. Once selected, the measures are traced until project completion. One Artifact can target zero or more Measures.

4.1.4 Risk

A risk is a potential problem that must be controlled before it occurs in order to meet the objectives of a project. Failure to control the situation may result in negative consequences for the project, such as a schedule delay.

After a Risk actually occurs, it typically becomes an Issue.

· Super Class 

· ManagedItem

· Attributes 

· identifiedDate: DateTime [0 .. 1] 

· An identified date of this Risk.

· Links 

· identifiedBy: ManagedItem [*] 

· ManagedItems which identify this Risk. A Risk may be identified by one or more ManagedItems.

· stateOfRisk: State [0 .. 1] 

· A state of this Risk.

4.1.5 Issue

An issue is a situation that must be resolved in order to meet the objectives of a project. Failure to resolve the situation may result in negative consequences for the project, such as a schedule delay.

· Super Class 

· ManagedItem

· Attributes 

· raisedDate: DateTime [0 .. 1] 

· A raised date of this Issue.

· Links 

· raisedBy: ManagedItem [*] 

· ManagedItems which raise this Issue. An issue may be raised by one or more ManagedItems.

· stateOfIssue: State [0 .. 1] 

· A state of this Issue.

4.1.6 ManagedItem

ManageItem is a super class which abstracts five kinds of managed entities, that is, ScopeItem, WorkItem, Artifact, Risk, and Issue.

· Attributes 

· Identifier: String [1] 

· An identifier of this ManagedItem.

· SequenceNumber: Decimal [0 .. 1] 

· An unique number which represents an order of this ManagedItem.

· Title: String [0 .. 1] 

· A name of this ManagedItem.

· Description: String [0 .. 1] 

· A text which describes of this ManagedItem.

4.1.7 Plan

A plan is a collection, or a snapshot, of managed entities which is agreed between the acquirer and suppliers at project initiation.

A Plan is a ManagedItemCollection which is typically a collection of planned ScopeItems, WorkItems, and Artifacts together with targeting Measures. However, a Plan may collect any type of ManagedItems.

· Super Class 

· ManagedItemCollection

4.1.8 Report

A report is a collection, or a snapshot, of managed entities which is submitted by a supplier for project monitoring.

A Report is a ManagedItemCollection which is typically a collection of ScopeItems, WorkItems, and Artifacts together with associated Measurements and Measures. However, a Report may collect any type of ManagedItems. It represents the situation of the Project on a specific date.

· Super Class 

· ManagedItemCollection

· Links 

· correspondsTo: Plan [0 .. 1] 

· A Plan of this Report. A Report is submitted to the corresponding Plan. If the Pan is changed, the Report is submitted to the new Pan

4.1.9 RiskCollection

A risk collection is a collection, or a snapshot, of risks.

Only Risks can be collected in a RiskCollection. It may collect all Risks of the Project on a specific date, however, it also may collect Risks of some category, such as status, priority, related ScopeItem, and so on.

· Super Class 

· ManagedItemCollection

4.1.10 IssueCollection

An issue collection is a collection, or a snapshot, of issues.

Only Issues can be collected in an IssueCollection. It may collects all Issues of the Project on a specific date, however, it also may collect Issues of some category, such as status, priority, related ScopeItem, and so on.

· Super Class 

· ManagedItemCollection

4.1.11 ManagedItemCollection

ManagedItemCollection is a super class which abstracts four kinds of collections of managed entities, that is, Plan, Report, RiskCollection, and IssueCollection. A ManagedItemCollection must belong to a Project.

· Attributes 

· Identifier: String [1] 

· An identifier of this ManagedItemCollection.

· Title: String [0 .. 1] 

· A name of this ManagedItemCollection.

· date: DateTime [0 .. 1] 

· A date on which this ManagedItemCollection collects ManagedItems.

· Links 

· collects: ManagedItem [*] 

· ManagedItems included in this ManagedItemCollection. A ManagedItemCollection collects any type of ManagedItems such as ScopeItems, WorkItems, Artifacts, Risks, or Issues.

· belongsTo: Project [1] 

· A Project which this ManagedItemCollection belongs to. A Project has several snapshots until completion. Sometimes a supplier or an acquirer operates several Projects in parallel. The supplier or the acquirer identifies which snapshot should belong to a Project.

4.1.12 Measure

A measure is an observation of some measurable quality aspect of an artifact.

A Measure has a metric such as “number of lines of codes (LOC)”, “number of found bugs”, and so on.

It also has a unit type which designate what is the unit of the numbered value, for example, whether “1” means one line or one kilo lines. A Measure must be either targeted by one Artifact or observed by one Measurement.

· Attributes 

· title: String [0 .. 1] 

· A name of this Measure.

· value: Decimal [1] 

· A value of this Measure.

· Links 

· metric: Metric [0 .. 1] 

· A metric of this Measure.

· unitOfMeasure: UnitOfMeasure [0 .. 1] 

· A unit type of this Measure.

4.1.13 Measurement

A measurement links between an artifact and actual measures of it. It also represents the date on which the measures are taken measured
.

· Attributes 

· Date: DateTime [1] 

· A date on which an Artifact is measured.

· Links 

· observes: Measure [*] 

· Measures measured by this Measurement. One Measurement can measure zero or more Measures.

· measures: Artifact [1] 

· An Artifact measured by this Measurement.

4.1.14 Project

A project is a container
 for represents the information of the whole project such as the name of the project, the descriptions of the project, and progress of the whole project.

A Project also specifies the Metric and the unit type of size of ScopeItems because they should be unique in a project.

· Attributes 

· identifier: String [1] 

· An identifier of this Project.

· title: String [0 .. 1] 

· A name of this Project.

· description: String [0 .. 1] 

· A text which describes of this Project.

· plannedStartDate: DateTime [0 .. 1] 

· A planned date to start this Project.

· actualStartDate: DateTime [0 .. 1] 

· An actual date to start this Project.

· plannedEndDate: DateTime [0 .. 1] 

· A planned date to end this Project.

· actualEndDate: DateTime [0 .. 1] 

· An actual date to end this Project.

· Links 

· metricOfScopeItemSize: Metric [0 .. 1] 

· A metric of size of ScopeItems in this Project.

· unitOfScopeItemSize: UnitOfMeasure [0 .. 1] 

· A unit type of size of ScopeItems in this Project.

4.2 Samples of Project Models

4.2.1 Applying to Progress Management

Table 1 shows a typical progress management table. The table describes the status of implementing functions defined in the first column. Each function is divided into a collection of subfunctions. Each Subfunction has phases of Analysis, Design, and Coding activities. Note that the real management tables are more complex than shown in in real cases. Function-Sub Function forms a tree structure with several levels. There are more activities required to implement SubFunctions.

Table 1 only shows the essential structure of real management tables.

	Table 1 Example of Progress Management Table 

	Function 
	Sub Function 
	Analysis 
	Design 
	Coding 

	
	
	Start 
	End 
	Start 
	End 
	Start 
	End 

	A 
	A1 
	Planned 
	6/4 
	6/11 
	6/12 
	6/19 
	6/20 
	6/27 

	
	
	Actual 
	6/4 
	6/10 
	6/11 
	6/19 
	6/20 
	6/26 

	
	A2 
	Planned 
	6/4 
	6/11 
	6/12 
	6/19 
	6/20 
	6/25 

	
	
	Actual 
	6/4 
	6/12 
	6/13 
	6/20 
	6/21 
	6/26 

	B 
	B1 
	Planned 
	6/4 
	6/11 
	6/12 
	6/19 
	6/20 
	6/27 

	
	
	Actual 
	6/4 
	6/12 
	6/13 
	6/20 
	6/21 
	6/28 


Fig. 4 Example of Project Model for Progress Management illustrates the corresponding project model. Function and Sub Function are subclasses of ScopeItem, and the Analysis, Design, and Coding activities are subclasses of WorkItem. A Function is decomposed into a collection of SubFunctions which have three kinds of required WorkItems for implementation. This structure indicates that all project management data in Table 1 can be represented as instances of the PROMCODE Domain Model classes of ScopeItem and WorkItem.
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Fig. 4 Example of Project Model for Progress Management 

4.2.2 Applying Quality Management

Table 2 shows a typical quality management table. Main managed entity is Module which is grouped under Requirement. Each Module is measured using several KPIs including lines of code, number of test cases, and number of defects found.

	Table 2 Example of Quality Management Table 

	Requirement 
	Module 
	Line of Code 
	#Test Case 
	#Defect 

	
	
	Planned 

	Actual 
	Planned 
	Actual 
	Planned 
	Actual 

	R1 
	M1-1 
	2,000 
	2,130 
	60 
	62 
	5 
	5 

	
	M1-2 
	1,500 
	1,450 
	45 
	43 
	3 
	2 

	R2 
	M2-1 
	2,000 
	1,980 
	60 
	65 
	5 
	4 

	
	M2-2 
	1,000 
	950 
	30 
	35 
	2 
	2 


Fig. 5 Example of Project Model for Quality Management illustrates the corresponding project model. Requirement is a subclass of ScopeItem and Module is a subclass of Artifact. A Requirement is used to group Modules that implement it. The structure indicates that all project management data in Table 2 can be represented as instances of PROMCODE Domain Model classes of ScopeItem, Artifact, and Measure.

[image: image2.png]Scopeltem

0.1

Artifact

0.1

Requirement

“producedFor

1
A measures

Module

targets P>

Measurement

observes

Measure

0.1




Fig. 5 Example of Project Model for Quality Management 

5. PROMCODE Service Specification

PROMCODE services are a set of services to exchange project management data defined by the PROMCODE resource definitions described in section 5.

This section defines service interfaces which PROMCODE servers MUST, SHOULD, or MAY support.

5.1 Compliance

This specification is based on OSLC Core 3.0 [OSLCCore3]. PROMCODE servers and clients MUST be compliant with both the [OSLCCore3] specification and this PROMCODE specification, and SHOULD follow all the guidelines and recommendations in both these specifications.

The following sections describe further restriction or and guidance for some requirements in [OSLCCore3].

5.2 Specification Versioning

PROMCODE servers that support the resource formats and services in this specification MUST use HTTP response header of OSLC-PROMCODE-Version with a value of 1.0. Clients MAY request formats and services defined in this document by providing a HTTP request header of OSLC-PROMCODE-Version with value of 1.0.

5.3 Namespaces

In addition to the namespace URIs and namespace prefixes oslc, rdf, dcterms and foaf defined in the [OSLCCore3], PROMCODE defines the namespace URI of http://open-services.net/ns/promcode# with a preferred namespace prefix oslc_promcode. Prefix promcode is used in this specification.

5.4 Service Discovery

There are two approaches described in OSLC Discovery 3.0 specification. PROMCODE servers SHOULD support Dynamic Incremental discovery which is utilizing [LDP], and MAY support Static Up-Front discovery approach which is compatible with [OSLCCore2].

5.5 PROMCODE LDP Containers

PROMCODE servers MUST provide set of LDP containers. The diagram below illustrates the PROMCODE LDP containers and relationships with PROMCODE resources.
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Fig. 6 PROMCODE LDP Containers 

Black boxes are PROMCODE resources, orange boxes are PROMCODE LDP containers, and lightblue box is an inline resource.

All PROMCODE LDP containers MUST be a LDP Basic Container.

5.5.1 Project Container Resource

PROMCODE servers MUST provide a Project Container Resource that can be retrieved at a implementation dependent URI.

The Project Container resource MUST be a LDP Basic Container for Project resource.

5.5.2 Resource Operations

This section describes some notable behaviors for the resource operations.

5.5.2.1 Create Resources

PROMCODE clients can create a PROMCODE resource through a corresponding PROMCODE LDP container. For example, Plan resource can be created by sending an HTTP POST request to a PlanContainer resource. The detailed behaviors are described in [LDP].

To create Measure resources, create an Artifact or Measurement in RDF which has Measures, then submit HTTP POST request to ManagedItemContainer or MeasurementContainer.

PlanContainer, ReportContainer, ManagedItemContainer, RiskCollectionContainer, and IssueCollectionContainer resources are created implicitly when a Project resource is created. A MeasurementContainer resource is created implicitly when an Artifact resource is created.

5.5.2.2 Update Resources

PROMCODE servers may support HTTP PUT or HTTP PATCH method to update resources. The detailed behaviors are described in [LDP].

Because Measure is an inline resource, to update a Measure resource in a Artifact resource, update the Artifact resource by using HTTP PUT or PATCH method. To update a Measure resource in a Measurement resource, update the Measurement resource by using HTTP PUT or PATCH method.

5.5.2.3 Delete Resources

PROMCODE servers may support HTTP DELETE method to delete resources. The detailed behaviors are described in [LDP].

Because Measure is an inline resource, deleting an Artifact resource or a Measurement resource results in deleting Measure resources implicitly.

PlanContainer, ReportContainer, ManagedItemContainer, RiskCollectionContainer, and IssueCollectionContainer resources are deleted implicitly when the Project resource which has the resources is deleted. A MeasurementContainer resource is deleted implicitly when the Artifact resource which has the MeasurementContainer resource is deleted.

5.5.3 Query Capabilities

PROMCODE LDP containers MAY include the target URI in a Link header with rel is as "http://open-services.net/ns/core#queryCapability" on an HTTP response for a PROMCODE LDP container resource.

Example 1: OSLC Query

Link: <http://example.com/promcode/query>; rel="http://open-services.net/ns/core#queryCapability"; type="oslcQuery" ,

Example 2: SPARQL Query

Link: <http://example.com/promcode/sparql>; rel="http://open-services.net/ns/core#queryCapability"; type="http://www.w3.org/TR/sparql11-query/" 

6. PROMCODE Resource Definitions

Property value types that are not defined in the following sections, are defined in [OSLCCore3].

6.1 HTTP Requests on PROMCODE Resources

PROMCODE resources are categorized as into three kinds: containers, inline resources and top-level resources.

Containers are LDP container resources. Containers MUST accept GET requests which returns the resource with their contents URI as ldp:contains range. Containers MAY accept POST requests to generate new corresponding resource as their contents.

A Measure is an inline resource which can exist inside of an Artifact or a Measurement resource. Thus it only accepts GET request which returns the contents. To provide support of updating Measure resources, PROMCODE servers MAY support PUT or PATCH (or both) on Artifact or Measurement resources.

Top-level resources are represented as references for the range of properties. PROMCODE servers MAY support POST request on corresponding containers to create, PUT/PATCH request on their URL to update, DELETE on their URL to remove them. PROMCODE servers MUST provide GET request support to provide the contents.

PROMCODE servers support following HTTP requests for PROMCODE resources. PROMCODE servers MUST support GET requests and MAY support PUT, POST, PATCH and DELETE requests.

	Table 4: HTTP requests for PROMCODE resources 

	Category 
	Resource type of Http request URI 
	Request type 
	Operation 

	Container 
	ProjectContainer, PlanContainer, ReportContainer, RiskCollectionContainer, IssueCollectionContainer, MeasurementContainer 
	GET(MUST) 
	Returns container resource including its ldp:contains contents' URI. 

	
	
	POST 
	Generates resources. However, generating container resources are not supported. 

	
	
	PUT/PATCH 
	Not supported. 

	
	
	DELETE 
	Not supported. 

	
	
	
	

	Inline Resource 
	Measure 
	GET(MUST) 
	GET request on Measure resources returns Measure resources as inline resources of an Artifact or a Measurement. 

	
	
	POST 
	Not supported.
 

	
	
	PUT/PATCH 
	Not supported. PUT/PATCH request on Artifact or Measurement resource updates these resources including Measure inline resource. 

	
	
	DELETE 
	Not supported. DELETE request on Artifact or Measurement resource deletes these resources including Measure inline resource. 

	
	
	
	

	Top-level Resource 
	Project, Artifact, ScopeItem, WorkItem, RiskCollection, IssueCollection, Risk, Issue, Measurement, Plan, Report 
	GET(MUST) 
	Returns the resource. 

	
	
	POST 
	Not Supported. 

	
	
	PUT/PATCH 
	Updates the resource with request body. 

	
	
	DELETE 
	Deletes the resource. 


6.2 Resource Shape

6.2.1 Conventions

In this section, Resource Shape is represented in RDF+Turtle format. The following common URI prefixes are used throughout this section.

Example 3

    @prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .

    @prefix dcterms: <http://purl.org/dc/terms/> .

    @prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

    @prefix oslc: <http://open-services.net/ns/core#> .

    @prefix ext: <http://ww.w3.org/TODO:extendsShapeNameSpace> .

    @prefix ems: <http://open-services.net/ns/ems#> .

    @prefix ldp: <http://www.w3.org/ns/ldp#> .

    @prefix oslc_promcode: <http://open-services.net/ns/promcode#> .

6.2.2 ProjectContainer

A ProjectContainer resource is a container for Project resources. A Project resource can be created by sending an HTTP POST request to a ProjectContainer resource.

· Name: ProjectContainer
· URI: http://open-services.net/ns/promcode#ProjectContainer
· Summary: Shape resource of a ProjectContainer.

ProjectContainer Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Project
	contains is a relation between a ProjectContainer and a Project.


6.2.3 Project

A Project is a container for represents the information of the whole project such as the name of the project, the descriptions of the project, and progress of the whole project.

· Name: Project
· URI: http://open-services.net/ns/promcode#Project
· Summary: Shape resource of a Project

Project Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	dcterms:description
	Zero-or-one
	unspecified
	string
	Either
	Unspecified
	description is a property of Projects to help human to understand the abstract of the Project.

	dcterms:identifier
	Exactly-one
	unspecified
	string
	Either
	Unspecified
	A unique identifier for a Project.

	dcterms:title
	Zero-or-one
	unspecified
	string
	Either
	Unspecified
	A title string for a Project.

	oslc_promcode:actualEndDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	actualEndDate is a property of Project that stands for actual end date of the project. Its value is a date-time.

	oslc_promcode:actualStartDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	actualStartDate is a property of Project. It is the actual start date of the project. Its value is a date-time.

	oslc_promcode:issueCollectionContainer
	Exactly-one
	true
	Resource
	Reference
	oslc_promcode:IssueCollectionContainer
	issueCollectionContainer is a relation between a Project and IssueCollectionContainer.

	oslc_promcode:managedItemContainer
	Exactly-one
	true
	Resource
	Reference
	oslc_promcode:ManagedItemContainer
	managedItemContainer is a relation between a Project and ManagedItemContainer.

	oslc_promcode:metricOfScopeItemSize
	Zero-or-one
	unspecified
	Resource
	Either
	Unspecified
	metricOfScopeItemSize is a relation between a Project and a Metric. It defines a metric of size which all the ScopeItems in the project refer to.

	oslc_promcode:planContainer
	Exactly-one
	true
	Resource
	Reference
	oslc_promcode:PlanContainer
	planContainer is a relation between a Project and PlanContainer.

	oslc_promcode:plannedEndDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	plannedEndDate is a property of a Project. It is the planned end date of the project. Its value is a date-time.

	oslc_promcode:plannedStartDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	plannedStartDate is a property of Project. It is the planned start date of the project. Its value is a date-time.

	oslc_promcode:reportContainer
	Exactly-one
	true
	Resource
	Reference
	oslc_promcode:ReportContainer
	reportContainer is a relation between a Project and Report.

	oslc_promcode:riskCollectionContainer
	Exactly-one
	true
	Resource
	Reference
	oslc_promcode:RiskCollectionContainer
	riskCollectionContainer is a relation between a Project and RiskCollectionContainer.

	oslc_promcode:unitOfScopeItemSize
	Zero-or-one
	unspecified
	Resource
	Either
	Unspecified
	unitOfScopeItemSize is a relation between a Project and a UnitOfMeasure. It is unit of volume. It defines volume of size which all the ScopeItems in the Project refer to. 


6.2.4 ManagedItemContainer

A ManagedItemContainer resource is a container for subclass of ManagedItem resources. A subclass of ManagedItem resource, such as ScopeItem, WorkItem, Artifact, Issue or Risk, can be created by sending an HTTP POST request to a ManagedItemContainer resource.

· Name: ManagedItemContainer
· URI: http://open-services.net/ns/promcode#ManagedItemContainer
· Summary: Shape resource of a ManagedItemContainer.

ManagedItemContainer Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Issues, oslc_promcode:Risk, oslc_promcode:Artifact, oslc_promcode:WorkItem, oslc_promcode:ScopeItem
	contains is a relation between a ManagedItemContainer and one of subclass resources of ManagedItem, such as ScopeItem, WorkItem, Artifact, Risk, or Issues.


6.2.5 ManagedItem

ManageItem is a super class which abstracts five kinds of managed entities, that is, ScopeItem, WorkItem, Artifact, Risk, and Issue.

· Name: ManagedItem
· URI: http://open-services.net/ns/promcode#ManagedItem
· Summary: Shape resource of a ManagedItem.

ManagedItem Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	dcterms:description
	Zero-or-one
	unspecified
	string
	Either
	Unspecified
	description is a property of ManagedItem to help human to understand the abstract of the item.

	dcterms:identifier
	Exactly-one
	unspecified
	string
	Either
	Unspecified
	A unique identifier for a ManagedItem, ManagedItemCollection and Project. 

	dcterms:title
	Zero-or-one
	unspecified
	string
	Either
	Unspecified
	A title string for a ManagedItem and ManagedItemCollection.

	oslc_promcode:sequneceNumber
	Zero-or-one
	unspecified
	decimal
	Either
	Unspecified
	An unique number which represents an order of this ManagedItem. 


6.2.6 ScopeItem

A ScopeItem defines the work to be included in or excluded from the Project. It defines the boundaries of the Project.

· Name: ScopeItem
· URI: http://open-services.net/ns/promcode#ScopeItem
· Summary: Shape resource of a ScopeItem which has ext:extendsShape relation to ManagedItem.

ScopeItem Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:actualSize
	Zero-or-one
	unspecified
	decimal
	Either
	Unspecified
	actualSize is a property stands for actual development scale for a ScopItem.

	oslc_promcode:isPartOf
	Zero-or-one
	unspecified
	Resource
	Reference
	oslc_promcode:ScopeItem
	isPartOf is a relation between child ScopeItem and its parent ScopeItem. A ScopeItem may have multiple child ScopeItems.

	oslc_promcode:plannedSize
	Zero-or-one
	unspecified
	decimal
	Either
	Unspecified
	plannedSize is a property stands for estimated development scale for a ScopItem.


6.2.7 WorkItem

A WorkItem describes an activity to be performed in a software development contract. It adds details to the description of work that is described by a ScopeItem. These details typically include cost, schedule, and resource requirements. The set of all work items WorkItems in a project forms a work breakdown structure.

A WorkItem is a managed unit of activity required to implement a ScopeItem or to produce an Artifact.

A WorkItem can be decomposed into finer grained WorkItems to be used in detailed management. A coarse grained WorkItem is used to aggregate a set of finer grained WorkItems.

· Name: WorkItem
· URI: http://open-services.net/ns/promcode#WorkItem
· Summary: Shape resource of a WorkItem which has ext:extendsShape relation to ManagedItem

WorkItem Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:actualEndDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	actualStartDate is a property of a WorkItem. It is the actual end date of the work item. Its value is a date-time.

	oslc_promcode:actualStartDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	actualStartDate is a property of a WorkItem. It is the actual start date of the work item. Its value is a date-time.

	oslc_promcode:isPartOf
	Zero-or-one
	unspecified
	Resource
	Reference
	oslc_promcode:WorkItem
	isPartOf is a relation between a child WorkItem and its parent WorkItem. A WorkItem may have multiple child WorkItems.

	oslc_promcode:plannedEndDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	plannedEndDate plannedStartDate is a property of WorkItem. It is the planned end date of the work item. Its value is a date-time.

	oslc_promcode:plannedStartDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	plannedStartDate is a property of WorkItem. It is the planned start date of the work item. Its value is a date-time.

	oslc_promcode:representedBy
	Zero-or-one
	unspecified
	AnyResource
	Either
	Unspecified
	representedBy is a relation between work items and people. A work item may be represented by a person who acts as the contact for the work item. This person is responsible for the progress of this work item. This person may or may not actually do the required work.

	oslc_promcode:requiredBy
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Artifact, oslc_promcode:ScopeItem
	requiredBy is a relation between work items and managed items. A work item may be required by a scope item or an artifact.


6.2.8 Artifact

An Artifact is a work product that is produced in a project such as design documents, source code, test report, and so on. An Artifact may be physical or digital.

· Name: Artifact
· URI: http://open-services.net/ns/promcode#Artifact
· Summary: Shape resource of an Artifact.

Artifact Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	dcterms:isPartOf
	Zero-or-one
	unspecified
	Resource
	Reference
	oslc_promcode:Artifact
	isPartOf is a relation between a child Artifact and its parent Artifact. An Artifact may have multiple child WorkItems.

	oslc_promcode:measurementContainer
	Exactly-one
	true
	Resource
	Reference
	oslc_promcode:MeasurementContainer
	measurementContainer is a relation between an Artifact and MeasurementContainer.

	oslc_promcode:producedFor
	Zeor-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:WorkItem, oslc_promcode:ScopeItem
	producedFor is a relation between an Artifact and a ScopeItem or WorkItems. Artifacts are produced in the course of implementing scope or doing work items.

	oslc_promcode:targets
	Zero-or-many
	unspecified
	Resource
	Inline
	oslc_promcode:Measure
	targets is a relation between an Artifact and Measure. The Measure is an inline resource of the Artifact.


6.2.9 Measure

A Measure is an observation of some measurable quality aspect of an Artifact.

· Name: Measure
· URI: http://open-services.net/ns/ems#Measure
· Summary: Shape resource of a Measure

Measure Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	dcterms:title
	Zero-or-one
	unspecified
	string
	Either
	Unspecified
	A name of this Measure.

	oslc_promcode:metric
	Zero-or-one
	unspecified
	Resource
	Either
	Unspecified
	metric is a relation between a Measure and a Metric. It defines type of size of Measure.

	oslc_promcode:unitOfMeasure
	Zero-or-one
	unspecified
	Resource
	Either
	Unspecified
	unitOfMeasure is a relation between a Measure and a UnitOfMeasure. It is unit of volume. If acquirer sums up same type of measures in report, the value should be converted according to the unit.

	oslc_promcode:value
	Exactly-one
	unspecified
	decimal
	Either
	Unspecified
	value is a property of a Measure. It is either the actual value of a Measurement or criteria value of a target Artifact.


6.2.10 Risk

A Risk is a potential problem that must be controlled before it occurs in order to meet the objectives of the Project. Failure to control the situation may result in negative consequences for the Project, such as a schedule delay.

After a Risk actually occurs, it typically becomes an Issue.

· Name: Risk
· URI: http://open-services.net/ns/promcode#Risk
· Summary: Shape resource of a Risk which has ext:extendsShape relation to ManagedItem.

Risk Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:identifiedBy
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:ManagedItem
	identifiedBy is a relation between a Risk and ManagedItems. A Risk may be identified by one or more ManagedItems.

	oslc_promcode:identifiedDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	identifiedDate is an optional property of a Risk. It is the identified date of the Risk

	oslc_promcode:stateOfRisk
	exactly-one
	unspecified
	AnyResource
	Either
	Unspecified
	stateOfRisk is a relation between a Risk and a State. The State resources defines set of values which represent state of the Risk.


6.2.11 Issue

An Issue is a situation that must be resolved in order to meet the objectives of a project. Failure to resolve the situation may result in negative consequences for the project, such as a schedule delay.

· Name: Issue
· URI: http://open-services.net/ns/promcode#Issue
· Summary: Shape resource of an Issue which has ext:extendsShape relation to ManagedItem.

Issue Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:raisedBy
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:ManagedItem
	raisedBy is a relation between an Issue and ManagedItems. An Issue may be raised by one or more ManagedItems.

	oslc_promcode:raisedDate
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	raisedDate is an optional property of an Issue. It is the raised date of the Issue.Its value is a date-time.

	oslc_promcode:stateOfIssue
	Zero-or-one
	unspecified
	AnyResource
	Either
	Unspecified
	stateOfIssue is a relation between an Issue and a State. The State resources defines set of values which represent state of the Issue.


6.2.12 RiskCollectionContainer

A RiskCollectionContainer resource is a container for RiskCollection resources. A RiskCollection resource can be created by sending an HTTP POST request to a RiskCollectionContainer resource.

· Name: RiskCollectionContainer
· URI: http://open-services.net/ns/promcode#RiskCollectionContainer
· Summary: Shape resource of a RiskCollectionContainer.

RiskCollectionContainer Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:RiskCollection
	contains is a relation between a RiskCollectionContainer and a RiskCollection.


6.2.13 ManagedItemCollection

ManagedItemCollection is a super class which abstracts four kinds of collections of managed entities, that is, Plan, Report, RiskCollection, and IssueCollection. A ManagedItemCollection must belong to a Project.

· Name: ManagedItemCollection
· URI: http://open-services.net/ns/promcode#ManagedItemCollection
· Summary: Shape resource of a ManagedItemCollection.

ManagedItemCollection Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	dcterms:date
	Zero-or-one
	unspecified
	dateTime
	Either
	Unspecified
	A date on which this ManagedItemCollection collects ManagedItems.

	dcterms:identifier
	Exactly-one
	unspecified
	string
	Either
	Unspecified
	An idetifier for a ManagedItemCollection.

	dcterms:title
	Zero-or-one
	unspecified
	string
	Either
	Unspecified
	A name of this ManagedItemCollection.

	oslc_promcode:belongsTo
	Exactly-one
	unspecified
	Resource
	Reference
	oslc_promcode:Project
	belongsTo is a relation between ManagedItemCollections and a Project. A project has several snapshots until completion. Sometimes a supplier or an acquirer operates several projects in parallel. The supplier or the acquirer identifies which snapshot should belong to a Project. 

	oslc_promcode:collects
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Issues, oslc_promcode:Risk, oslc_promcode:Artifact, oslc_promcode:WorkItem, oslc_promcode:ScopeItem
	ManagedItems included in this ManagedItemCollection. A ManagedItemCollection collects any type of ManagedItems such as ScopeItems, WorkItems, Artifacts, Risks, or Issues.


6.2.14 RiskCollection

A RiskCollection is a collection, or a snapshot, of Risks.

Only Risks can be collected in a RiskCollection. It may collect Examples are a collection of all Risks of the Project on a specific date, a collection of however, it also may collect Risks of some category, such as status, priority, related ScopeItem, and so on.

· Name: RiskCollection
· URI: http://open-services.net/ns/promcode#RiskCollection
· Summary: Shape resource of an RiskCollection which has ext:extendsShape relation to ManagedItemCollection.

RiskCollection Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:collects
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Risk
	collects is a relation between RiskCollection and Risk. RiskCollection collects only Risks.


6.2.15 IssueCollectionContainer

An IssueCollectionContainer resource is a container for an IssueCollection resources. An IssueCollection resource can be created by sending an HTTP POST 
request to an IssueCollectionContainer resource.

· Name: IssueCollection
· URI: http://open-services.net/ns/promcode#IssueCollection
· Summary: Shape resource of an IssueCollection.

IssueCollection Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:IssueCollection
	contains is a relation between an IssueCollectionContainer and an IssueCollection.


6.2.16 IssueCollection

An IssueCollection is a collection, or a snapshot, of issues.

Only Issues can be collected in an IssueCollection. It may collects Examples are a collection of all Issues of the Project on a specific date, however, it also may collect a collection of Issues of some category, such as status, priority, related ScopeItem, and so on.

· Name: IssueCollection
· URI: http://open-services.net/ns/promcode#IssueCollection
· Summary: Shape resource of an IssueCollection.

IssueCollection Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:collects
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Issue
	collects is a relation between IssueCollection and Issue. IssueCollection collects only Issues.


6.2.17 PlanContainer

A PlanContainer resource is a container for Plan resources. A Plan resource can be created by sending an HTTP POST request to a PlanContainer resource.

· Name: PlanContainer
· URI: http://open-services.net/ns/promcode#PlanContainer
· Summary: Shape resource of a ManagedItemContainer.

PlanContainer Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Plan
	contains is a relation between a PlanContainer and a Plan.


6.2.18 Plan

A Plan is a ManagedItemCollection which is typically a collection of planned ScopeItems, WorkItems, and Artifacts together with Measures. However, a Plan may collect any type of ManagedItems.

· Name: Plan
· URI: http://open-services.net/ns/promcode#Plan
· Summary: Shape resource of a Plan which has ext:extendsShape relation to ManagedItemCollection

Plan Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description


6.2.19 ReportContainer

A ReportContainer resource is a container for Report resources. A Report resource can be created by sending an HTTP POST request to a ReportContainer resource.

· Name: ReportContainer
· URI: http://open-services.net/ns/promcode#ReportContainer
· Summary: Shape resource of a ReportContainer.

ReportContainer Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Report
	contains is a relation between a ReportContainer and a Report.


6.2.20 Report

A Report is a collection, or a snapshot, of managed entities which is submitted by a supplier for project monitoring.

A Report is a ManagedItemCollection which is typically a collection of ScopeItems, WorkItems, and Artifacts together with associated Measurements and Measures. However, a Report may collect any type of ManagedItems. It represents the situation of the Project on a specific date.

· Name: Report
· URI: http://open-services.net/ns/promcode#Report
· Summary: Shape resource of a Report which has ext:extendsShape relation to ManagedItemCollection.

Report Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:correspondsTo
	Zero-or-one
	unspecified
	Resource
	Reference
	oslc_promcode:Plan
	correspondsTo is a relation between a Report and a Plan. A Report has at most one correspondsTo relation to the corresponding Plan. If the Plan is changed, a Report is submitted to the new Plan


6.2.21 MeasurementContainer

A MeasurementContainer resource is a container for Measurement resources. A Measurement resource can be created by sending an HTTP POST request to a MeasurementContainer resource.

· Name: MeasurementContainer
· URI: http://open-services.net/ns/promcode#MeasurementContainer
· Summary: Shape resource of a MeasurementContainer.

MeasurementContainer Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	ldp:contains
	Zero-or-many
	unspecified
	Resource
	Reference
	oslc_promcode:Measurement
	contains is a relation between a MeasurementContainer and a Measurement.


6.2.22 Measurement

A Measurement links between an Artifact and its actual measures of it. It also represents the date on which the measures are measured taken.

· Name: Measurement
· URI: http://open-services.net/ns/promcode#Measurement
· Summary: Shape resource of a Measurement

Measurement Properties 

	Prefixed Name
	Occurs
	Read-only
	Value-type
	Representation
	Range
	Description

	oslc_promcode:date
	Exactly-one
	unspecified
	dataTime
	Either
	Unspecified
	date is either a property of Measurements or a property of ManagementItemCollection. It is the date on which the measurement was made when it is used in Measurements. It is the date on which the collection is held when it is used in ManagedItemCollection. 

	oslc_promcode:measures
	Exactly-one
	unspecified
	Resource
	Reference
	oslc_promcode:Artifact
	measures is a relation between measurements and artifacts. A measurement measures an artifact.

	oslc_promcode:observes
	Zero-or-many
	unspecified
	Resource
	Inline
	oslc_promcode:Measure
	observes is a relation bewteen a Measurement and a Measure. One Measurement observes zero or many Measures. These Measures are inline resoures of a Measurement.


6.3 Vocabulary

6.3.1 Vocabulary Details

The namespace URI for this vocabulary is: http://open-services.net/ns/promcode#
The OSLC PROMCODE vocabulary defines scope items, work items, artifacts, issues and other related project management concepts that arise in contracted delivery projects. In contracted delivery, an acquirer specifies work to be performed by a supplier. This is a DRAFT vocabulary. It is under review by the OASIS OSLC PROMCODE Technical Committee.
See Also:
· https://www.oasis-open.org/apps/org/workgroup/oslc-promcode/
6.3.1.1 RDFS Classes in this namespace

Artifact, Issue, IssueCollection, IssueCollectionContainer, ManagedItem, ManagedItemCollection, ManagedItemContainer, Measure, Measurement, MeasurementContainer, Plan, PlanContainer, Project, ProjectContainer, Report, ReportContainer, Risk, RiskCollection, RiskCollectionContainer, ScopeItem, WorkItem, 

6.3.1.2 RDF Properties in this namespace

actualEndDate, actualSize, actualStartDate, belongsTo, collects, correspondsTo, date, identifiedBy, identifiedDate, issueCollectionContainer, managedItemContainer, measurementContainer, measures, metric, metricOfScopeItemSize, observes, planContainer, plannedEndDate, plannedSize, plannedStartDate, producedFor, raisedBy, raisedDate, reportContainer, representedBy, requiredBy, riskCollectionContainer, sequenceNumber, stateOfIssue, stateOfRisk, targets, unitOfMeasure, unitOfScopeItemSize, value, 

6.3.1.3 Artifact

http://open-services.net/ns/promcode#Artifact Artifact is an RDFS class.

An Artifact resource is a work product that is produced in a Project such as design documents, source code, test report, and so on. An artifact may be physical or digital.

6.3.1.4 Issue

http://open-services.net/ns/promcode#Issue Issue is an RDFS class.

An Issue resource is a situation that must be resolved in order to meet the objectives of a project. Shared issues between an acquirer and a supplier must be managed. Internal issues which can be resolved only by supplier may not be shared. Failure to resolve the situation may result in negative consequences for the Project, such as a schedule delay.

6.3.1.5 IssueCollection

http://open-services.net/ns/promcode#IssueCollection IssueCollection is an RDFS class.

An IssueCollection resource is a collection of shared issues. Shared issues of resolved status continue to be included in the collection. Only issue resources can be hold included in an IssueCollection as a snapshot. It may collects all Issues of the Project on a specific date, however, it also may collect Issues of some category, such as status, priority, related ScopeItem, and so on.

6.3.1.6 IssueCollectionContainer

http://open-services.net/ns/promcode#IssueCollectionContainer IssueCollectionContainer is an RDFS class.

An IssueCollectionContainer resource is a container for an IssueCollection resources. An IssueCollection resource can be created by sending an HTTP POST request to an IssueCollectionContainer resource.

6.3.1.7 ManagedItem

http://open-services.net/ns/promcode#ManagedItem ManagedItem is an RDFS class.

A ManageItem resource is a super class which abstracts five kinds of managed entities, that is, ScopeItem, WorkItem, Artifact, Issue, and Risk.

6.3.1.8 ManagedItemCollection

http://open-services.net/ns/promcode#ManagedItemCollection ManagedItemCollection is an RDFS class.

A ManagedItemCollection resource is a collection of ManagedItems with a specific concern. Any type of ManagedItems, that is, ScopeItems, WorkItems, Artifacts, Issues, or Risks can be collected in a ManagedItemCollection as a snapshot on a specified date. ManagedItemCollection has four concrete
 subclasses such as Plan, Report, IssueCollection, and RiskCollection. A ManagedItemCollection must belong to a Project.

6.3.1.9 ManagedItemContainer

http://open-services.net/ns/promcode#ManagedItemContainer ManagedItemContainer is an RDFS class.

A ManagedItemContainer resource is a container for subclass of ManagedItem resources. A subclass of ManagedItem resource, such as ScopeItem, WorkItem, Artifact, Issue or Risk, can be created by sending an HTTP POST request to a ManagedItemContainer resource.

6.3.1.10 Measure

http://open-services.net/ns/promcode#Measure Measure is an RDFS class.

A Measure resource is an observation of some measurable aspect of an Artifact. 

6.3.1.11 Measurement

http://open-services.net/ns/promcode#Measurement Measurement is an RDFS class.

A Measurement resource links between an Artifact and actual measures of it. It also represents the date on which the measures are measured taken.

6.3.1.12 MeasurementContainer

http://open-services.net/ns/promcode#MeasurementContainer MeasurementContainer is an RDFS class.

A MeasurementContainer resource is a container for Measurement resources. A Measurement resource can be created by sending an HTTP POST request to a MeasurementContainer resource.

6.3.1.13 Plan

http://open-services.net/ns/promcode#Plan Plan is an RDFS class.

A Plan resource is a collection, or a snapshot, of ManagedItems which is agreed between the acquirer and suppliers at project initiation. A Plan is a ManagedItemCollection which is typically a collection of planned ScopeItems, WorkItems, and Artifacts together with associated Measures. However, a Plan may collect any type of ManagedItems.

6.3.1.14 PlanContainer

http://open-services.net/ns/promcode#PlanContainer PlanContainer is an RDFS class.

A PlanContainer resource is a container for Plan resources. A Plan resource can be created by sending an HTTP POST request to a PlanContainer resource.

6.3.1.15 Project

http://open-services.net/ns/promcode#Project Project is an RDFS class.

A Project resource is a container for represents the information of the whole project such as the name of the project, the descriptions of the project, and progress of the whole project. A Project also specifies the metric and the unit type of size of ScopeItems because they should be unique in a project.

6.3.1.16 ProjectContainer

http://open-services.net/ns/promcode#ProjectContainer ProjectContainer is an RDFS class.

A ProjectContainer resource is a container for Project resources. A Project resource can be created by sending an HTTP POST request to a ProjectContainer resource.

6.3.1.17 Report

http://open-services.net/ns/promcode#Report Report is an RDFS class.

A Report resource is a collection, or a snapshot, of ManagedItems which is submitted by a supplier for project monitoring. A Report is a ManagedItemCollection which is typically a collection of ScopeItems, WorkItems, and Artifacts together with associated Measurements and Measures. However, a Report may collect any type of ManagedItems. It represents the situation of the Project on a specific date.

6.3.1.18 ReportContainer

http://open-services.net/ns/promcode#ReportContainer ReportContainer is an RDFS class.

A ReportContainer resource is a container for Report resources. A Report resource can be created by sending an HTTP POST request to a ReportContainer resource.

6.3.1.19 Risk

http://open-services.net/ns/promcode#Risk Risk is an RDFS class.

A Risk resource is a potential problem that must be controlled in order to meet the objectives of a Project. Shared risks between an acquirer and a supplier must be managed. Internal risks which can be resolved only by supplier may not be shared. Failure to control the situation may result in negative consequences for the Project, such as a schedule delay.

6.3.1.20 RiskCollection

http://open-services.net/ns/promcode#RiskCollection RiskCollection is an RDFS class.

A RiskCollection resource is a collection, or a snapshot of shared risks. Shared risks of resolved status continue to be included in the collection. Only risk resources can be collected in a RiskCollection. It may collect all Risks of the Project on a specific date, however, it also may collect
 Risks of some category, such as status, priority, related ScopeItem, and so on.

6.3.1.21 RiskCollectionContainer

http://open-services.net/ns/promcode#RiskCollectionContainer RiskCollectionContainer is an RDFS class.

A RiskCollectionContainer resource is a container for RiskCollection resources. A RiskCollection resource can be created by sending an HTTP POST request to a RiskCollectionContainer resource.

6.3.1.22 ScopeItem

http://open-services.net/ns/promcode#ScopeItem ScopeItem is an RDFS class.

A ScopeItem resource defines the work to be included in or excluded from a project. It defines the boundaries of the project.

6.3.1.23 WorkItem

http://open-services.net/ns/promcode#WorkItem WorkItem is an RDFS class.

A WorkItem resource describes an activity to be performed in a software development contract. It adds detail to the description of work that is described by a ScopeItem. These details typically include cost, schedule, and resource requirements. The set of all WorkItems in a Project form a work breakdown structure.

6.3.1.24 actualEndDate

http://open-services.net/ns/promcode#actualEndDate actualEndDate is an RDF property.

actualEndDate is either a property of a WorkItem or a Project. It is the actual end date of the work item or the project. Its value is a date-time.

6.3.1.25 actualSize

http://open-services.net/ns/promcode#actualSize actualSize is an RDF property.

actualSize is a property actual development scale for a ScopItem.

6.3.1.26 actualStartDate

http://open-services.net/ns/promcode#actualStartDate actualStartDate is an RDF property.

actualStartDate is either a property of a WorkItem or a Project. It is the actual start date of the work item or the project. Its value is a date-time.

6.3.1.27 belongsTo

http://open-services.net/ns/promcode#belongsTo belongsTo is an RDF property.

belongsTo is a relation between ManagedItemCollections and a Project. A project has several snapshots until completion. Sometimes a supplier or an acquirer operates several projects in parallel. The supplier or the acquirer identifies which snapshot should belong to a Project. 

6.3.1.28 collects

http://open-services.net/ns/promcode#collects collects is an RDF property.

collects is a relation between a ManagedItemCollection and ManagedItems. Subclass of ManagedItemCollection such as Plan or Report collects any combination of subclass such as ScopeItem, WorkItem or Artifact. On the other hand, IssueCollection collecs only Issues. RiskCollection collects only Risks.

6.3.1.29 correspondsTo

http://open-services.net/ns/promcode#correspondsTo correspondsTo is an RDF property.

correspondsTo is a relation between a Plan and a Report. A Report has at most one correspondsTo relation to the corresponding Plan. If the Plan is changed, a Report is submitted to the new Plan

6.3.1.30 date

http://open-services.net/ns/promcode#date date is an RDF property.

date is either a property of Measurements or ManagementItemCollection. It is the date on which an Artifact is measured in case of Measurements. It is the date on which ManagedItemCollection collects ManagedItems.

6.3.1.31 identifiedBy

http://open-services.net/ns/promcode#identifiedBy identifiedBy is an RDF property.

identifiedBy is a relation between a Risk and ManagedItems. A Risk may be identified by one or more ManagedItems.

6.3.1.32 identifiedDate

http://open-services.net/ns/promcode#identifiedDate identifiedDate is an RDF property.

identifiedDate is an optional property of a Risk. It is the identified date of the Risk. Its value is a date-time.

6.3.1.33 issueCollectionContainer

http://open-services.net/ns/promcode#issueCollectionContainer issueCollectionContainer is an RDF property.

issueCollectionContainer is a relation between a Project and an IssueCollectionContainer.

6.3.1.34 managedItemContainer

http://open-services.net/ns/promcode#managedItemContainer managedItemContainer is an RDF property.

managedItemContainer is a relation between a Project and a ManagedItemContainer.

6.3.1.35 measurementContainer

http://open-services.net/ns/promcode#measurementContainer measurementContainer is an RDF property.

measurementContainer is a relation between an Artifact and a MeasurementContainer.

6.3.1.36 measures

http://open-services.net/ns/promcode#measures measures is an RDF property.

measures is a relation between a Measurements and an Artifact. A Measurement measures an Artifact.

6.3.1.37 metric

http://open-services.net/ns/promcode#metric metric is an RDF property.

metric is a relation between a Measure and a Metric. It defines type of size of Measure. 

6.3.1.38 metricOfScopeItemSize

http://open-services.net/ns/promcode#metricOfScopeItemSize metricOfScopeItemSize is an RDF property.

metricOfScopeItemSize is a relation between a Project and a Metric. It defines metric of size which all the ScopeItems in the project refer to. 

6.3.1.39 observes

http://open-services.net/ns/promcode#observes observes is an RDF property.

observes is a relation bewteen a Measurement and a Measure. One Measurement observes zero or many Measures.

6.3.1.40 planContainer

http://open-services.net/ns/promcode#planContainer planContainer is an RDF property.

planContainer is a relation between a Project and a PlanContainer.

6.3.1.41 plannedEndDate

http://open-services.net/ns/promcode#plannedEndDate plannedEndDate is an RDF property.

plannedEndDate is either a property of a WorkItem or a Project. It is the planned end date of the work item or the project. Its value is a date-time.

6.3.1.42 plannedSize

http://open-services.net/ns/promcode#plannedSize plannedSize is an RDF property.

plannedSize is a property stands for estimated development scale for a ScopItem.

6.3.1.43 plannedStartDate

http://open-services.net/ns/promcode#plannedStartDate plannedStartDate is an RDF property.

plannedStartDate is either a property of WorkItem or Project. It is the planned start date of the work item or the project. Its value is a date-time.

6.3.1.44 producedFor

http://open-services.net/ns/promcode#producedFor producedFor is an RDF property.

producedFor is a relation between an Artifact and a ScopeItem or WorkItems. Artifacts are produced in the course of implementing scope or doing work items. 

6.3.1.45 raisedBy

http://open-services.net/ns/promcode#raisedBy raisedBy is an RDF property.

raisedBy is a relation between an Issue and ManagedItems. An Issue may be raised by one or more ManagedItems.

6.3.1.46 raisedDate

http://open-services.net/ns/promcode#raisedDate raisedDate is an RDF property.

raisedDate is an optional property of an Issue. It is the raised date of the Issue. Its value is a date-time.

6.3.1.47 reportContainer

http://open-services.net/ns/promcode#reportContainer reportContainer is an RDF property.

reportContainer is a relation between a Project and a ReportContainer.

6.3.1.48 representedBy

http://open-services.net/ns/promcode#representedBy representedBy is an RDF property.

representedBy is a relation between a WorkItem and person in charge. A work item may be represented by a person who acts as the contact for the WorkItem. This person is responsible for the progress of the WorkItem. This person may or may not actually do the required work.

6.3.1.49 requiredBy

http://open-services.net/ns/promcode#requiredBy requiredBy is an RDF property.

requiredBy is a relation either between a WorkItem and an Artifact, or between a WorkItem and a ScopeItem. A WorkItem, such as reviewing design, is required by producing Artifacts such as reviewing record. The WorkItem is required by implementing Scopes. 

6.3.1.50 riskCollectionContainer

http://open-services.net/ns/promcode#riskCollectionContainer riskCollectionContainer is an RDF property.

riskCollectionContainer is a relation between a Project and a RiskCollectionContainer.

6.3.1.51 sequenceNumber

http://open-services.net/ns/promcode#sequenceNumber sequenceNumber is an RDF property.

sequenceNumber is an unique number which represents an order of this ManagedItem.

6.3.1.52 stateOfIssue

http://open-services.net/ns/promcode#stateOfIssue stateOfIssue is an RDF property.

stateOfIssue is a relation between an Issue and a State. The State resources defines set of values which represent state of the Issue.

6.3.1.53 stateOfRisk

http://open-services.net/ns/promcode#stateOfRisk stateOfRisk is an RDF property.

stateOfRisk is a relation between a Risk and a State. The State resources defines set of values which represent state of the Risk.

6.3.1.54 targets

http://open-services.net/ns/promcode#targets targets is an RDF property.

targets is a relation between an Artifact and a Measure. The Measure is an inline resource of the Artifact.

6.3.1.55 unitOfMeasure

http://open-services.net/ns/promcode#unitOfMeasure unitOfMeasure is an RDF property.

unitOfMeasure is a relation between a Measure and a UnitOfMeasure. It is unit of volume. If acquirer sums up same type of measures in report, the value should be converted according to the unit.

6.3.1.56 unitOfScopeItemSize

http://open-services.net/ns/promcode#unitOfScopeItemSize unitOfScopeItemSize is an RDF property.

unitOfScopeItemSize is a relation between a Project and a UnitOfMeasure. It is unit of volume. It defines volume of size which all the ScopeItems in the Project refer to. 

6.3.1.57 value

http://open-services.net/ns/promcode#value value is an RDF property.

value is a property of a Measure. It is either the actual value of a Measurement or criteria value of an Artifact.

7. Use Cases and Scenarios

This section is non-normative.
This chapter describes use cases and scenarios for the OSLC PROMCODE Interface Specification Version 1.0.

7.1 Use Cases

In this specification, the vocabulary used is practically based on commonly used terms in many real project management in contracted delivery is used. The vocabulary It is also consistent with global standards such as PMBOK or and ISO 21500:2012.

7.1.1 Scope of Use Cases

The project planning phase, execution phase and project closing phase are target scope.
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Fig. 7 Scope of Use Cases 

The PROMCODE specification is applicable for project planning, execution and control process.

In this section, there are 8 eight scenarios are described, i.e., such as project planning, starting, status reporting, schedule problem, quality problems, plan change, issue management and risk management. Each scenario explains how to apply PROMCODE format data to exchange information between an acquirer and a supplier.

We use the following terms to describe use case scenarios.

· Acquirer: A person in an acquirer organization.

· Supplier: A person in a supplier organization.

· PROMCODE server: The server which can generate PROMCODE resources, preserve them and publish the resource URLs.

· Project management tool: The PROMCODE client tool which can exchange project information through PROMCODE server.

7.1.2 Project Planning

Precnditions
Project initiation is already completed. Project plan and target goal are agreed by the all stakeholders. The plan includes project duration, scopes, supporting work items, artifacts and target quality of the artifacts. An acquirer and a supplier also agree on metric and unit size of scopes.

Scenario
1. An A
cquirer create an initial plan.

2. According to the initial plan, the Acquirer generates necessary resources such as 'Project', 'Plan', 'ScopeItem', 'WorkItem', 'Artifact' and 'Measure' resources with planned value in the project management tool 'A'.

3. The project management tool 'A' push these resources to the PROMCODE server.

4. The PROMCODE server accepts PROMCODE resources and publishes URL for each resource.

5. The acquirer get the URL and notifies it to a supplier of the URL.
In the project execution phase, there are 4 four use cases such as , i.e., project start, status reporting, status aggregation and project closing.

7.1.3 Project Execution and Control

After starting the project, the tasks assigned to each project members are executed and monitored by their project managers
. The project information is summarized according to predefined project measures. Usually, the acquirer's project manager collects all suppliers’ report and reviews it periodically. If a problem is found, the acquirer's project manager plans to fix it. Sometimes, new project goal is introduced during project execution, and initial project plan including project scope, work items and artifacts has to be modified. At the end of the project, all target measurers are achieved and the project is closed.

7.1.4 Project start

Project start scenario is considered as preparation for consecutive
 scenarios. Systems and data flow is are described in Project start
Preconditions
An acquire collects project information from suppliers and summarize them in their project management tool 'A'. On the other hand, a supplier uses different type of project management tool 'S' to collect project information from team members. Each tool
 can convert project information to PROMCODE data format. These tools also submit or retrieve PROMCODE resources from PROMCODE server.

Just before starting a project, an acquirer and a supplier must agree on project rules. The rules include status variation for issue and risk.

Scenario
1. An acquirer fills actual staring date of project in the project management tool 'A' and submits it to the PROMCODE server.

2. The PROMCODE server updates PROMCODE resources.

3. A supplier set URLs, which is notified by the acquirer, to their project management tool 'S'.

4. The project management tool 'S' retrieves the latest project information from PROMCODE server.

7.1.5 Status reporting

Status reporting scenario is periodical process during project execution. Systems and data flow is are described in Status reporting.

Preconditions
The acquirer and the supplier agree on reporting data and its deadline. The PROMCODE server intermediates reporting information from the supplier to the acquirer. The supplier and acquirer use their own project management tool.

Scenario
1. An acquirer defines an initial 'Report' resource which specify collecting resources in the project management tool 'A' and pushes it to the PROMCODE server.

2. The PROMCODE server registers the 'Report' resource and publishes the URL.

3. The acquirer get the URL and notifies it to the a supplier of the URL.

4. The supplier gets the "Report" and related resources, and update its progress in the project management tool 'S'.

5. The tool 'S' pushes the updated resources to the PROMCODE server as their periodical report.

6. The project management tool 'A' retrieves the "Report" and related resources from PROMCODE server.

7.1.6 Review and actions for schedule problems

Review and actions for schedule problems scenario is one of the typical event driven process during project execution. Systems and data flow is described in Review and actions for schedule problems.

Preconditions
Status reporting is periodically executed from suppliers to the acquirer.

Scenario
1. Reviews the difference between previous report and last current one, and raises a concern if the following is observed.

· Condition 1: No progress from the previous report

· Condition 2: Risk of not meeting a schedule emerges with the current pace of progress.(May use past data on productivity to project risk.)

2. The acquirer interacts with each the supplier on further update.

· Reasons for delay

· Outlook of meeting a schedule

3. Based on the interaction, the acquirer takes one of the following actions.

0. No formal action, but with notice on the situation to monitor.

1. Cope with issues
 raised by the supplier.

2. Escalate to stakeholders for possible plan change.

1. If it is necessary, plan will be changed. See details in Plan Change scenario.

7.1.7 Review and actions for quality problems

Review and actions for quality problems scenario is one of the typical event driven process during project execution. Systems and data flow is are described in Review and actions for quality problems
Preconditions
Status reporting is periodically executed from suppliers to the acquirer.

Scenario
1. The acquirer compares previous report and current report and highlights the difference.

2. Reviews the difference and raises a concern if the progress is not sufficient and there is a risk of not meeting quality goal.

3. The acquirer interacts with the supplier on further update.

1. Reasons of the current problem

2. Outlook of meeting a goal

3. Assess the impact to the overall project.

4. Based on the interaction, the acquirer takes one of the following actions.

1. Cope with issues 
raised by the supplier.

2. Escalate to stakeholders for possible plan change.

5. If it is necessary, actions will be taken place. See details in Plan Change scenario.

7.1.8 Plan change

Plan change scenario may occur if previous a plan seems not to be does not look achievable. Systems and data flow is are described in Plan change
Preconditions
All stakeholders of the project agree to change project goal for some reason. Typical reason is schedule delay, quality concern, or change of requirements.

Scenario
1. The acquirer determines to change current plan.

2. The acquirer notifies the supplier of the changes of the plan. to appropriate suppliers.

3. Each supplier reviews the new plan. The acquirer gets comment for it, and updates it if necessary.

4. The acquirer and all the suppliers get agreed.

5. The acquirer sets the new plan to the PROMCODE Server.

6. Each supplier gets the new plan from the PROMCODE Server.

7.1.9 Risk management

Risk management scenario is periodical process during project execution. Systems and data flow is are described in Risk management
Preconditions
Some risks are identified and monitored related to scopes, work items or artifacts in the project. The acquirer creates a collection of risks to manage all the identified risks.

Scenario
1. The acquirer evaluates potential risks, such as cost overrun, schedule delay or shortage of skills via the project.

2. The acquirer asks a supplier to register qualitative and quantitative aspect of risks in the project.

3. The supplier registers risk to the PROMCODE server.

4. The supplier notifies the registration of the risks to the acquirer.

5. The acquirer pulls the published risks from the PROMCODE server.

6. The Acquirer reviews the risks and decides which risks should be monitored, dealt as issues or closed.

7.1.10 Issue management

Issue management scenario is periodical process during project execution. Systems and data flow is described in Issue management
Preconditions
Some issues are raised by scope, work items or artifacts in the project. The acquirer creates a collection of issues to manage all the raised issues.

Scenario
1. The supplier registers issues to the PROMCODE server.

2. The supplier notifies the Acquirer of the registration of the issues to the acquirer.

3. The acquirer pulls the published issues from the PROMCODE server.

4. The acquirer reviews the issues and decides plan change to fix them.

5. The acquirer close issues if the issue is no need to take actions.

7.1.11 Project Closing

Project closing scenario is considered as accomplishment of the consecutive scenarios.

Preconditions
All the target of artifact has been achieved. All the risks and issues are resolved.

Scenario
1. A supplier registers actual end date and actual size of scope of the project to the PROMCODE server.

2. The supplier notifies the registration of the data to the acquirer.

3. The acquirer pulls the published actual data from PROMCODE server.

4. The acquirer preserves the whole project data for future works such as project analysis.
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�Measures are measured. という表現はどうでしょうか。


�Containerという言葉はリソースのcontainerと誤解される可能性があるのではと思います。


�Artifactリソースの属性がtargetsなので、targetのほうがいいように思います。


�説明ではMay supportと書かれているのにここのNot supportedとconsistentではない。


�6.1ではPOSTはMayになっているので、Containerが処理できることが保障されていないので、この説明はいいのでしょうか。


�リソース定義ではabstractクラスやconcreteクラスはないと思います。


�前と同様の修正が必要。とくにhoweverが変。


�ここは、３章でVocabularyを加えたので、それを参照したほうがいいではないでしょうか。ただ３章ではAcquirer, Supplierは人ではなくグループや組織のように書かれていて人とは違うように思えます。


�大文字か小文字かconsistentにすべきです。


�複数？


�Consecutiveの意味がよくわかりません。Subsequent?


�AとSのこと？


�Take actions to address issue without plan changeの意味でしょうか？


�Stay with current plan and monitor the issueということでしょうか。


�意味がよく分かりません。





