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Feature-oriented SW development
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Feature: A prominent or distinctive user-visible aspect, quality, or characteristic of 
a software system or systems. 

A feature is a unit of functionality of a software system that satisfies a requirement, 
represents a design decision, and provides a potential configuration option.

Kang et al.; Kästner and Apel

Variability Management Features as building blocks



Cloud-based software
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With a microservices architecture, an application is built as independent components 
that run each application process as a service. These services communicate via a 
well-defined interface using lightweight APIs. Services are built for business 
capabilities and each service performs a single function. 

https://aws.amazon.com/microservices/

Microservices



Features and microservices
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● independent components
● well-defined interface
● business capabilities
● single function

● user-visible aspect, quality, or 
characteristic

● unit of functionality
● potential configuration option

MicroservicesFeatures as building blocks



Variability Management + Microservices

7https://doi.org/10.1145/3382025.3414942

1. Feature Identification and Mapping
2. Variability Modeling
3. Microservice-Based SPL Architecture
4. Microservice Interchanging
5. Deep Customization of Microservices
6. Re-Engineering a Microservice-Based SPL



VM + MS Challenge Solutions
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● How far are we?
○ Do we (this community) have the solutions for dealing with 

variability in cloud-based systems?
■ Design methods, tools, variability mechanisms, etc.

○ Can the industry benefit of having cloud-based software product 
lines?
■ E.g., reuse, mass customization, reduce cost, etc. 

○ Are there new challenges due to the cloud environment (large 
space, distributed, asynchronous)? 
■ E.g. chaos engineering

○ What are the best practices (what to teach)?

VM for Cloud-based Systems
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Feature flags
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Benefits of Using Feature Flags in a 
Microservices Architecture

● Independent Development of Features
● Risk Reduction and Releases Control
● Enhanced User Experience and Testing 

Capabilities

● ? Customization ?



Feature flags

11.



- Establish(or define) the role of 
reuse/customization in cloud-based system
- Collaboration: cross-area research 
between cloud + SPL engineering
- What else?
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Call to action ?!



Software Engineering at NCSU
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