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Handling variant requirements 
in domain modeling 

Problems of classical modelling: 

• Suitable only for small examples (doesn’t scale up); 

• Complexity grows exponentially with the growth of model. 

 

Solution: 

• Domain defaults modelling; 

• Flexible Variant Configuration tool (FVC). 



Facility Reservation System (FRS) 

• Functionalities covered by FRS defaults: 

Make a Reservation; 

Delete a Reservation; 

Modify a Reservation; 

Search/Retrieve Reservations; 

Add a Facility; 

Delete a Facility; 

Modify a Facility; 

Search/Retrieve Facilities. 



FRS feature diagram with dependencies 
 

 

 

 

 

 

 

 

 



Default use case “Make Reservation” 

DEFAULT Make_Reservation_uc // suffix ‘uc’ indicates that the contents of this-default 

is a use case 

1. Introduction 

Make Reservation allows a user to select “FACILITY” and make new reservation. 

2. Flow of events 

2.1 The user is identified. 

2.2 The system shows existing “FACILITY”s. 

2.3 The user selects a “FACILITY” and supplies the time period of reservation. 

2.4 If the “FACILITY” is reserved at the specified time, a warning message is prompted 

and user repeats 

step 2.2. Otherwise, the system confirms the new reservation. 

3. Special Requirement 

System should respond to user input within "RESPONSETIME". 



f-default use case Make Reservation 

F-DEFAULT Make_Reservation_uc // suffix ‘uc’ indicates that the contents of this f-default is a use 

case 

.REPLACE FACILITY BY “meeting room” 

.REPLACE RESPONSETIME BY “30 secs” 

1. Introduction 

Allows a user to select FACILITY and make new reservation. 

2. Flow of events 

2.1 The user is identified. 

.BREAK MIDDLEMAN //a breakpoint at which variant ” reservation by middlemen” can be 

addressed 

2.2 The system shows existing “FACILITY”s. 

2.3 The user selects a “FACILITY” and supplies the time period of reservation. 

.BREAK BLOCK_RESV_FAC //a breakpoint at which variant “select multiple facilities” can be 

addressed 

2.4 If the “FACILITY” is reserved at the specified time, a warning message is prompted and user 

repeats 

step 2.2. Otherwise, the system confirms the new reservation. 

3. Special Requirement 

System should respond to user input within "RESPONSETIME". 



A partial customization script for the MIDDLEMAN variant 



Delete Facility workflow with variation point 



A customized Delete Facility workflow 



An overview of the customization process 

 



Benefits of domain modelling approach and FVC tool 

• Reduction of complexity of a domain modeling; 

• Reduction of the amount of errors; 

• Better support for customization; 

• Ease of evolution; 

• Exclusion of hand work; 

• Time economy. 

 

 



Feature Unweaving :: Efficient Variability Extraction 
and Specification for Emerging Software Product Lines.  
BY :Reinhard Stoiber, Martin Glinz  

What is “FEATURE UNWEAVING”? 

• Framework of the ADORA language and tool. 

• Aspect oriented modeling. 

• Extraction and Refracting- fully automated. 

• No manual effort for manual consistency checking. 

Traditional Variability modeling solutions: 

• Spreadsheets 

• AND/OR Tables 

• Feature modeling with UML 



THE FEATURE UNWEAVING FUNCTION- TERMS  

Types of Variability  

• Local Variability:  

• Homogeneously Cross-Cutting Variability:  

• Heterogeneously Cross-Cutting Variability:  

The Feature Unweaving Algorithm  

1. Create the BaseAC  

2. Call the recursive extraction function (parameters: the  

1. ADORA model, the BaseAC) 

3. Remove all redundant ACs in the BaseAC  

4. Fine-tune the graphic layout  

5.  Set the BaseAC as a variability (this adds a unique decision  

 item and annotates the outgoing join relationships)  
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Figure 4. Feature unweaving illustrated by example. a) shows a reference
model. The selected elements are those that shall be extracted. b)-g) show
intermediate steps, and h) shows the resulting refactored model.

shown in Diagram d. This model and the reference model

given in Diagram a are semantically equivalent: the join

relationship specifies that if scenario sc2 would be woven,

it would become a sub-scenario of scenario and would be

inserted just before the sub-scenario sc3 [8].

In diagram e, another AC within the BaseAC was created

when component A was traversed, but left empty because

there were no selected elements contained directly. Prior to

thecurrent recursivecall, another nested AC wascreated into

which the nested selected elements of the object Component

A.1 will be extracted. Diagram f shows the results of this

extraction. In this case, the scenario to extract is the only sib-

ling node of its parent scenario in this container. Therefore,

it cannot be relocated directly because the join point would

get lost. Consequently, a < placeholder> scenario is created

and an ‘ instead’ weaving semantics selected to be applied

here [4]. Diagram g shows the result. After this execution, no

BasePC is found anymore and thus the recursion terminates.

Diagram h finally shows the resulting refactored model,

including all remaining steps of the feature unweaving

algorithm. In particular, the corresponding decision item and

an entry in the decision table [12] have been created. This

model is syntactically correct and semantically equivalent

to the one in Diagram a by construction. The originally

selected variable elements are now explicitly modularized

as a variable feature with aspect-oriented modeling.

IV. CASE STUDY 1: EFFICIENCY EVALUATION

Feature unweaving was validated by comparing it with

the widely established AND/OR table-based approach in the

typical contexts where product line models are used: product

variant definition, release planning, and product line evolu-

tion. The following questions were asked: is the approach

efficient for defining a variability model and for defining

product variants? Is the approach efficient for supporting

feature evaluation and selection? Is the approach efficient

for maintaining consistency? Answers to these questions

support decision making for whether and when to adopt

feature unweaving and for steering its further development.

A. Case Description

A decision support system for a government was studied

as a case for answering these questions. In this case three

departments desired to use the same system to decide upon

customer requests. The departmental business processes

resembled each other. Another department was responsible

for accounting of the financial transactions managed by the

system. The reference model covered all possible autho-

rizations, business transactions, and entities to be managed.

AND/OR tables described the desired provision of informa-

tion and functionality of the system to the departments.

B. Research Design

Table I summarizes the followed process. Five macro

steps were executed for Product Variant Definition: an initial
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shown in Diagram d. This model and the reference model

given in Diagram a are semantically equivalent: the join

relationship specifies that if scenario sc2 would be woven,

it would become a sub-scenario of scenario and would be

inserted just before the sub-scenario sc3 [8].

In diagram e, another AC within the BaseAC was created

when component A was traversed, but left empty because

there were no selected elements contained directly. Prior to

the current recursivecall, another nested AC wascreated into

which the nested selected elements of the object Component

A.1 will be extracted. Diagram f shows the results of this

extraction. In this case, the scenario to extract is the only sib-

ling node of its parent scenario in this container. Therefore,

it cannot be relocated directly because the join point would

get lost. Consequently, a < placeholder> scenario is created

and an ‘ instead’ weaving semantics selected to be applied

here [4]. Diagram g shows the result. After this execution, no

BasePC is found anymore and thus the recursion terminates.

Diagram h finally shows the resulting refactored model,

including all remaining steps of the feature unweaving

algorithm. In particular, the corresponding decision item and

an entry in the decision table [12] have been created. This

model is syntactically correct and semantically equivalent

to the one in Diagram a by construction. The originally

selected variable elements are now explicitly modularized

as a variable feature with aspect-oriented modeling.
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Feature unweaving was validated by comparing it with
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typical contexts where product line models are used: product

variant definition, release planning, and product line evolu-
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product variants? Is the approach efficient for supporting
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A. Case Description
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as a case for answering these questions. In this case three
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shown in Diagram d. This model and the reference model

given in Diagram a are semantically equivalent: the join

relationship specifies that if scenario sc2 would be woven,

it would become a sub-scenario of scenario and would be

inserted just before the sub-scenario sc3 [8].

In diagram e, another AC within the BaseAC was created

when component A was traversed, but left empty because

there were no selected elements contained directly. Prior to

the current recursivecall, another nested AC wascreated into

which the nested selected elements of the object Component

A.1 will be extracted. Diagram f shows the results of this

extraction. In this case, the scenario to extract is the only sib-

ling node of its parent scenario in this container. Therefore,

it cannot be relocated directly because the join point would

get lost. Consequently, a < placeholder> scenario is created

and an ‘ instead’ weaving semantics selected to be applied

here [4]. Diagram g shows the result. After this execution, no

BasePC is found anymore and thus the recursion terminates.

Diagram h finally shows the resulting refactored model,

including all remaining steps of the feature unweaving

algorithm. In particular, the corresponding decision item and

an entry in the decision table [12] have been created. This

model is syntactically correct and semantically equivalent

to the one in Diagram a by construction. The originally

selected variable elements are now explicitly modularized

as a variable feature with aspect-oriented modeling.

IV. CASE STUDY 1: EFFICIENCY EVALUATION

Feature unweaving was validated by comparing it with

the widely established AND/OR table-based approach in the

typical contexts where product line models are used: product

variant definition, release planning, and product line evolu-

tion. The following questions were asked: is the approach

efficient for defining a variability model and for defining

product variants? Is the approach efficient for supporting

feature evaluation and selection? Is the approach efficient

for maintaining consistency? Answers to these questions

support decision making for whether and when to adopt

feature unweaving and for steering its further development.

A. Case Description

A decision support system for a government was studied

as a case for answering these questions. In this case three

departments desired to use the same system to decide upon

customer requests. The departmental business processes

resembled each other. Another department was responsible

for accounting of the financial transactions managed by the

system. The reference model covered all possible autho-

rizations, business transactions, and entities to be managed.

AND/OR tables described the desired provision of informa-

tion and functionality of the system to the departments.

B. Research Design

Table I summarizes the followed process. Five macro

steps were executed for Product Variant Definition: an initial

THE FEATURE UNWEAVING- EXECUTION TRACE 

Feature unweaving a.) Reference Model b-g.) Steps h.) Final state  



CASE STUDY I- GOVERNMENT DECISION SYSTEM -
EXEMPLAR 

4’100 products in ADORA 
vs 

262 (4.61*10^18) possible products in AND/OR Table  
 



CASE STUDY II- MOBILE PHONE DOMAIN- GoPhone 

Benefits- 
Integrated modeling, Comprehensive model overview & 

 Reduced modeling effort  
 

Comparative Evaluation 

• Sparx-Systems Enterprise Architect (EA) in combination with pure-systems 
pure::variants,  

• IBM Rational Focal Point 

• ADORA  

 

 

 



Conclusions  and Limitations 

• Case 1- Improvements in efficiency of 
– product line specification,  
– product variant definition,  
– release planning 
– consistency maintenance.  

• Case 2-Significant reduction of the  
– complexity and  
– size of the graphical product line requirements specification.  

 
Here are the Limitations: 
1. The modeler’s mental map related to the concerned model elements 

gets disturbed.  
2. ADORA specification needs to be created first. 
3. Considerable amount of aspect containers and join relationships. 
4. Many pseudo-elements needed because of limitations/requirements of 

ADORA’s aspect weaving semantics.  
 

 



Thank You 


