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What is the COVARM 
Project?

• To deliver a UML model based software 
application of the course validation 
problem domain from analysis process 
and information models to executable 
business processes.

• And to provide generic capabilities for 
addressing other problem domains in the 
HE admin sector by providing a supported 
method



The COVARM story



Who are the collaborators

• University of 
Manchester

– ELearning
– Enterprise 

Modelling
• Manchester 

Metropolitan 
University

– XCRI project
• Staffordshire 

University
– SUNIWE
– QA

• Thames Valley 
University

– Project 
management

– Technical 
development

– Enterprise 
Modelling



and the context 

Work based learning
MSc Offshore Project Management

E-Learning

Life long learning

Widening participation QAA Institutional audits

What’s the problem…

Enterprise
Product Focus

Core 
product:
Courses

Core 
product:
Courses

New Products 
for new markets

Constraints

New 
products for 
changing 
needs

Competition
- The need to 
differentiate

A major challenge is to design and develop courses for new markets, 
in constant change, and to appropriate quality and standards



Course validation as a 
business process

• Characteristics
– Knowledge intensive
– Expertise spread across multiple 

experts
– Collaborative
– Case based (each case may vary)
– Primary “product”
– External customers

• Multiple stakeholders



Project approach

Multi-faceted

Business process based

functional

Information
Model data

UML end to end

Model driven

Adapted web 
services 
development 
method

Component
based

Grounded Case Study Approach
- 4 case studies
- review by an independent HEI
- compare against survey results



Synthesis into a Canonical 
Model



Supporting Information 
Model

 

LearningProductSpecification

LearningProductTemplate

LearningProductCatalogue

LearningProductOffering

+ StartDate
+ EndDate
+ RegistrationDeadline
+ ViableMin
+ ViableMax

NamedAward

+ Title
+ AwardingBody
+ Final or Exit

Credit

+ level : Integer
+ credit value : Integer
+ CreditScheme : CreditScheme

RecognitionOfCompletion

+ PerformanceQualifier
+ AchievementQualifier

value equivalence

*

1

RequirementsForCompletion

CreditScheme

- _lists *

ProductSpecificationPart

+ productType
+ name
+ description

- _hasParts*

AssemblyDefinitions

+ List of specs : LearningProductSpecification
+ structure rules
+ sequenced : boolean

*

1

1

*

RulesEngine
IntendedLearningOutcome

+ mappingToBenchmarks
+ outcomeType
+ outcomeDescription
+ outcomeLinks

AssessmentStrategy

+ assessmentBalance
LearningStrategy TeachingStrategy

Strategy

+ description

1
1

Participation

CompletionRule

- _refers to
*

StructureRelationship

+ RuleType : StructureRelationshipType

«enumeration»
LogicalConstraintType

Prerequisite
Exclusion
corequisite

BenchmarkingBody

+ name
+ contactInfo : Address

*

* - Specifies

*

- _LearningOutcome

*

ImplementationDefinition

+ LearningOutcome
+ +ProductSpecificationPart

- _provides

*

Assessment

+ Type
+ weighting
+ score
+ pass level

1
*

realizes strategy

*

*

eFrameworkAssessment
Component

+ componentDescription

+ AssessmentServices (  )

- requestsServices

0..1

LearningProductOffering
Pattern

+ Place
+ Mode
+ DeliveringBody
+ MinimumDuration
+ MaximumDuration
+ NormalDuration
+ Language of instruction
+ Language of assessment
+ ContactHours
+ StudyHours

realizes offering pattern

extends

Schedule

TimeSlots

Resource

- _manages

*

- _Requires

*

An example of links to other 
services in the framework

Recursive 
assembly of 
parts in a 
Learning Product 
Specification

Benchmark

+ name
+ description

- Addresses

Assessed
Learning
Outcome

- Assesses

- Demonstrates

LogicalRelationship

- from

* - to*

Competence

+ context

CompetenceMapping *

DemonstratedCompetence RequiredCompetence

QAA / validation 
requirements treat 
'Competence' as 
'Skill'

CompetenceVerification

*

*

*

AdmissionRule

- _AdmissionRule

*

LogicalConstraint

+ type : LogicalConstraintType

*

ReferenceInformation

+ type : ReferenceInformationType
*

ContactPerson

+ name
+ contactInfo*

{Constraint}must 
be subset of RI's in 
specification}

«enumeration»
ReferenceInformationType

adjustment
admissionsPolicy
regulations
specialFeatures
facilities
wildfowl

LearningProductDetail

+ type : LearningProductDetailType
+ name
+ value

*

«enumeration»
LearningProductDetailType

rationale
aim
syllabus
resource
awardingBody
teachingInstitution
finalAward
programmeTitle
ucasCode
productionDate
availabilityOfSupplementaryInfo
timetableSlot
deliveryDetail
moduleTutor
weeklySchedule
studentFeedback
assessmentCriteria
assignmentSubmissionInfo
moduleResourceInfo
professionalAward
workExperiencReqs
welcome
minimumDuration
maximumDuration
startYear
studentFriendlyDescription

Faculty

+ name
+ approvalSignature

School/Dept

+ name - _School/Dept

*

*

- home 1

- home 1

*

{Constraint} OR}

Validation 
Event

+ name
+ date
+ location
+ currentSate

1

*

«Report»
Validation Event Minute

+ eventDate
+ panelMembers
+ content
+ chairPerson
+ filename

Report

Decision

+ outcome : DecisionType
+ accompanyingText

DecisionDetail

+ id
+ text
+ detail : DecisionDetailType
+ predate
+ postDate
+ annualCheck

- _Decision Detail *

DecisionActionReport

+ description : Text
+ signOffAuthority

Executive Summary

+ description : Text

Ratification Record

+ authority
+ signOffDate

Placement

+ Programme
+ duration
+ year of study
+ description
+ safeguards

*

Panel

+ virtual : boolean

Member

+ Name
+ Position
+ school/dept
+ role

- _member
*

ExternalRepresentative

+ institution
+ contactDetail
+ expertise_area

«CvrMDataType»
Address

+ address
+ telNo
+ faxNo
+ emailAddress
+ url

«CvrMDataType»
Document

+ fileName
+ docFor

«enumeration»
AwardLevel

Certificate
Intermediate
Honours
Masters
Doctoral

«enumeration»
AwardPurpose

Review-Revalidation
AdditionExpansion
Replacement
CollaborativeNewAward
NewAward

«enumeration»
DecisionDetailType

requirement
recommendation
condition

«enumeration»
DecisonType

approvalPostDate
rejection
referral
approvalPostAnnual
approvalPrior
approval

«enumeration»
ExternalBodyType

professional
statutory

«enumeration»
FundingSource

HEFCE
NHS
Other

«enumeration»
MemberRole

Chair
ProgrammeLeader
ExternalAdvisor

ValidationDocSpecificationSet

+ awardTitle
+ versionHistory
+ currentVersion

ProgrammeSpecification

+ filename : Document

- _ProgrammeSpecification1

ProgrammeHandBookSpecification

+ welcome
+ awardOutcomes
+ studyModes
+ file : Document
+ exemplarPathway : AsemblyDefinitions

ModuleHandBookSpec

+ file : Document
+ timetable
+ moduleTutor
+ deliveryTeam
+ t-l-strategy
+ lectureTopics
+ assessmentCriteria
+ assessmentFeedback
+ moduleResources
+ professionalLinks

- _ModuleHandBookSpec*

DetailAppearance

**

*

«enumeration»
NotificationRoles

Head of Student Records Office
Head of Recruitment and Admissions
JRULM Faculty Librarian
Head of Graduate Education
Head of Academic Quality

«enumeration»
ProgrammeCategory

Arts
Science
Clinical

«enumeration»
Learning Outcome Type

knowledgeUnderstandingSkills
subjectPracticalSkills
IntellectualThinkingSkills

«enumeration»
LifecycleState

NPP1
NPP2
Approved

*

1

11
1

0..1

1

0..1

1

1

*

*

collaboration

«Core»
ExternalBody

+ name
+ contactInfo : Address

Accreditation

+ name
+ description

0..1

*

1

*

Notification

+ from
+ to
+ content

MeetingLogistic

+ date
+ time
+ site
+ organiserName
+ contact : Address

SignOffRecord

+ authority
+ name
+ signOffDate
+ signature

Institution

+ name
+ contactInfo : Address

*

Programme Specification
(Module Specs etc)

Decision Management 

ResourcingExternal Partners



Scenarios

• End to End process is large, 
complex and has multiple stop –
start points (event entry points)

• Not all services are software based 
– some are people dependent

• Study of technical feasibility 
focussed on developing sub-
sections of the process - scenarios



Two scenarios explored in 
technical detail

1. Prepare programme proposal
– To get the initial approval to develop the 

new programme
2. Run Validation Event

– To arrange the setting up of an event
• Scenarios chosen

– Breadth of coverage (stage 1 and 3)
– Multiple roles involved
– Core activities – common to all the 

institutions 



BPEL Process Definition 
from Domain Sub-processes

BPEL Process
Definition

1-1
Choreography
constraints

Calendar_Port

ValDoc_Port

Timetabling_Port

ECows_Port

Notification_Port

LearningProductSpec
fication_Port

ProcessParticip
ation_Port

Sample operation details
For one service

Narrative Description



Server Technical Architecture

Oracle BPEL Process Manager 10.1.2.0.0

Development Platform
Java / WSDL development: 

Rational Software 
Architect v6.0.1. 
Some initial development 
on Eclipse WTP (Web 
Tools Platform) 1.0 

BPEL development: 
Oracle JDeveloper
10.1.2.0

ORACLE 10g 
XML Database



Key Results

• Detailed Business Models (Information 
and Process views) of the course 
validation process
– Synthesised; Extendable; Captured in 

UML
• A set of services to support two scenarios 

extracted from the Process Model
– WSDL Services
– BPEL Application prototype

• COVARM_PDK – a tool to support 
developers implementing business 
process led applications



BPEL Services and 
Application



Method Development

Integrated
Process/Information Domain Model

Process 
Partitioning

(Event 
Scenarios)

Service 
Partitioning

UML based
Application Partitioning

Integrated Conceptual Model

BPEL Definition WSDL Definition

Process led Application Assembly

Model domain

Synthesise Process Models

Identify Services

Map Process Model to BPEL Implement Services

Orchestrate Services into Appn

Specify Services

Develop Client App



COVARM_PDK

• We like software tools
– Especially model driven generative 

tools!
• IBM Method Composer



Results summary

• Detailed Business Models of the 
course validation process

• A set of services and a prototype 
application using BPEL

• COVARM_PDK – a tool to support 
developers implementing business 
process led applications
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Questions?

http://covarm.tvu.ac.uk/covarm

Email: bbarn@acm.org

http://covarm.tvu.ac.uk/covarm
mailto:bbarn@acm.org


Implications

• Formal documentation of  best practice
– greater opportunities for business transformation 

(c.f. wider industry best practice)
– Automation of part or all is possible
– More informed collaboration with vendors 

(content management, CRM)
– Off the shelf validation processes
– Inter-institution course design
– Easier to identify issues, areas for improvement, 

best practice
• Reference models

– Better support for bench marking; 
– Comparative analysis
– Documentation of business rules
– Better support for quality assurance and 

evaluation
– Manage dependencies between domains in the 

e-framework
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