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Overview

• GRL and GRL Editor
• Generic Modeling Environment (GME)
• GRL Editor Based on GME
• Meta-model Evolution Experiments
• Future Works
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Goal-Oriented Requirement Language

• A language for supporting Goal-Oriented modeling and 
reasoning of non-functional requirements.

• Part of User Requirement Notation (URN, will be 
standardized as Z.150 by the ITU-T) that is used in early 
stages of software development.

• Complementary to UCM (Use Case Map for functional 
requirements analysis with scenarios).
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GRL Main Concepts

Three main types of concepts
Intentional Elements: Goal, SoftGoal, Task, and Belief.
Links: Contribution, Correlation, Means-End, and 
Decomposition.
Actors and Actor Boundary

Other concepts: Resource, And/Or links
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Basic GRL Notations
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GRL Evaluation
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Generic Modeling Environment (GME)

• Configurable toolset for creating domain-specific 
modeling environment

• Modeling language (Paradigm) is supported by meta-
models

• Meta-models specify concepts for constructing the 
models, the relationships between the concepts and how 
they are organized

• Specify syntactic definition with UML class diagram (with 
extensions in information presentation)

• Specify static semantics with OCL
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GME Architecture (I)
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GME Architecture (II)

• Meta defines the modeling paradigm. MGA implements 
the GME modeling concepts for the given paradigm

• The user interacts with the components at the top layer
• Model interpreters perform translation and analysis of 

models (e.g. extract and translate semantic knowledge 
from the models)

• All components are COM servers
• Two high-level component interfaces

Wrapper objects that mirror internal model objects and shield the 
user from the lower level details of the COM interface and provide 
support for easy traversal of the models
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Basic Modeling Concepts

• Atom – elementary object.
• Model – Compound object that can have inner parts and 

structures
• Connection – Relationship between two objects (within 

one model)
• Reference – Refers to a real object in any place of the 

model hierarchy
• Set – Similar to an Aggregation in UML
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Construct a Meta-model in GME
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Create a Model in GME (I)
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Create models in GME (II)
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Abstract Definition of GRL Meta-model
(Simplified Version using UML)
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GRL Meta-model

Contribution
<<Atom>>

isCorrelation : bool
type : enum

ContributionSource
<<Connection>>

BeliefContribution
<<Connection>>

ContributionDestination
<<Connection>>

SoftGoalSelf
<<Connection>>

TaskGoal
<<Connection>>

PersonRef
<<Reference>>

BeliefPerson
<<Connection>>

SoftGoal
<<Atom>>Goal

<<Atom>>

GenericGoal
<<FCO>>

Task
<<Atom>>

CriticalElement
<<FCO>>

slevel : enum
criticality : bool

Belief
<<Atom>>

GraphPerson
<<Connection>>

GRLGraph
<<Model>>

name : field
description : field

IntElement
<<FCO>>

name : field
description : field

Person
<<Atom>>

email : field
name : field

GRLModel
<<Model>>

lastUpdateDate : field

0..*

isContributeeOf
0..*

isContributorOf
0..*

0..*

dst
0..*

src
0..1

isExplainedBy
0..*

hasContributee
1

hasContributor
1

0..* 0..*

0..*

0..*

parent
0..1

isComposedOf 0..*

0..*

hasHolder 0..1

0..*

0..*

0..*

0..*

owns
1..*

belongsTo
0..*

composedOf 0..*

partOf

1..*



9/25/2005 16

GRL Editor (I)
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GRL Editor (II)
(with enhancement to Decorators)
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Meta-model Evolution Experiments

• To study the behavior of the GRL model editor when the 
meta-model has changed

• Two meta-models used in each experiments, with one 
GRL model that is created from the old meta-model

• The experiment is marked as “Passed” if the GRL model 
can be opened with the new meta-model. Otherwise the 
result is “Failed”

• Targeted types - entity, link, attribute and reference
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Experiment on Attribute Changes
No. Description Result Explanations

1 Add a new Attribute of Passed The model is opened correctly with 
the new paradigm. New attribute of 
an object is set with its default value

2 Rename a used 
Attribute (the attribute 
is used in the model)

Failed The model cannot open with the 
new paradigm

3 Rename an unused 
Attribute (the attribute 
is not used in the model)

Passed

4 Delete a used Attribute Passed The model opens with the removed 
attribute not seen

5 Delete an unused 
Attribute

Passed
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Meta-model Evolution Experiments
(Conclusion)

An upgraded paradigm is backward compatible if 
• No renaming or deleting of an element, link, reference 

and reference source that has been used in an existing 
model

• Adding, renaming, or deleting any type of objects that 
are not used in the meta-model

With the exception of the Attribute 
• Deleting a used Attribute does not break the backward 

compatibility of the paradigm.  
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Future Works

• Add implementations for concepts such as Actor
• Add OCL constraints to the entities when more complex 

logical conditions need to apply to the meta-model
• Development of an GME Interpreter that performs GRL 

model evaluation
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