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PRODUCT-LINE TESTING BASED ON 
EVOLVING REQUIREMENTS



2

THIS TALK

Trending System and 
Test Quality Metrics

Requirements
System 
Release

Test Specs

Test 
Runner
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INNOVATIONS AROUND TESTING HARDLY KEEP UP…

System 
Release

Requirements

Test Specs
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GAP BETWEEN REQUIREMENTS AND TESTS

Requirements
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4 PAINS OF TESTING

Test 
Specifications

What are the implications of adding a new 
requirement or updating existing ones?

Translation of informal requirements to test scenarios 

Do the test scenarios satisfy the requirements? 
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4 PAINS OF TESTING

Test 
Specifications

System Under Test

Test Runner

What are the implications of adding a new 
requirement or updating existing ones?

Translation of informal requirements to test scenarios 

Do the test scenarios satisfy the requirements? 
Which tests and configurations must be selected for 

execution to cover for a change to requirements?
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OUR MISSION

Improve efficiency and effectiveness of testing after a specification change

Requirements

Constraint: Link as close as possible to technologies and WoW in Industry

System 
Release
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METHOD: AUTOMATED REQUIREMENTS-DRIVEN TESTING

Impact Analysis 
and Test Selection

Test 
Specifications

Traceability and 
Test Generation

SCL

Dashboard Test Quality Metrics
Dynamic Traceability (behavior)
Test Coverage Metrics
Test Specification Quality

Dashboard Test Impact Analysis
Regression Test Selection
Progression Test Selection 
Impacted Test Selection

Selected Test Sets and 
System Configurations

Missing Test 
Generation 
per system 
configuration

Before and 
After Versions

System Under Test

Test Runner
System 
Constraints 
Language

incl. variability and 
configuration modeling

Extract

1

2

3

4

Requirements
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THE SYSTEM CONSTRAINTS LANGUAGE

Five classes of Functional Constraints (> 25 templates and Extendable)

• Future Something in the present causes another thing in the future

• Past Something is possible now due to something done in the past

• Past-Future Somethings in the past and future are coupled

• Existential Something always happens 

• Choice Something thing or another eventually happens

Trigger Action:
Turns on the coffee machine
Selects a product
Makes payment
Login to safe mode

Observable Action:
Coffee machine shows ready
Coffee is delivered

Capture System Requirements as Constraints over System Actions
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SPECIFY AS YOU THINK

R1. Turning On

R2. Order Selection

R3. Water Delivery

R4. Espresso Delivery

R5. Capuccino Delivery
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SPECIFY AS YOU THINK

Many Extensions
• Data associated with Actions

• Sequences of Actions

• Hierarchy and Compositionality

• Timing Constraints

R6. Order Cancellation
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CAPTURING SYSTEM VARIABILITY

Milk Can

Touch Screen

Analogue Screen

Basic2021

Economy2021

Premium2022

Water Dispenser

System Configuration Space

System Features
Sold System 

Configurations

Bean Dispenser

SCL Constraints
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GENERATING MISSING TEST SCENARIOS
Missing Test Scenarios 
(per system configuration)

SCL Specifications

Delta Test 
Generation

Existing Tests

Coverage and 
Statistics
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ENABLING DYNAMIC TRACEABILITY (BEHAVIOR)

% Test 
Coverage

% Model 
Coverage

Conforming 
Test Scenario

Constraint: cappuccino is 
delivered after a card payment

Number of Conforming 
Test Scenarios

Requirements as 
SCL Constraints
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SO FAR, WE HAVE SEEN
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DEALING WITH IMPACT OF A SPECIFICATION CHANGE
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IMPACT OF A SPECIFICATION CHANGE

Impact of 
specification 

changes

Behavior
Impact
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New Test

New function
Removed Behavior

New Behavior
For Premium and 

Economy Configurations

IMPACT OF A SPECIFICATION CHANGE
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REGRESSION TEST-CONFIGURATION SELECTION

Select tests and 
configurations 

based on impact
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LOOKING AHEAD

How do 
customers use 
the system?

What has changed 
in the system 
software? 

How has the system 
performed during 
testing?

Trending System and 
Test Quality Metrics

When do I stop testing? 
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TAKE AWAY

Trending System and 
Test Quality Metrics

When do I stop testing? 


