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What 1s a system family?

« Collection of systems
« with common properties

« Collection of “genes”
« to create systems
« with the same properties

(give examples)
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Advantages of a family

« One solution per development problem
« Lower development costs per system
« Lower development time per system
« Homogeneous systems
- Llower management/maintenance costs

e predictability for quality/behaviour/..

« Solution validation 1n multiple systems
« faster insight if solution works
 bugs detected earlier

approach
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Commonalities & variabilities
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Commonalities & variabilities

Defining Families: The Commonality Analysis

David M. Weiss
Lucent Technologies Bell Laboratories
1000 E- Warrenville Rd.
Naperville, IL 60566
weiss@bell-labs.com

Abstract
Software engineers today are often asked 1o do both rapid production and careful engineering at
the same time. One way to help resolve the tension between these often conflicting goals is to

develop families of software and to invest in facilitis for rapidly producing family membe
cess in such an endeavor requires that the software engineers be able to identify the desired family
‘members. Few systematic techniques for doing so currently exist. Commonality analysis s one
approach to defining a family by identifying commonalitis, i... assumptions that are true for all
family members, variabilities, i ¢., assumptions about what can vary among family members, and
common terminology for the family. A commonality analysis forms the basis for designing reus-
able assets that can be used to produce rapidly family members. Commonality analysis is being
tried in Lucent Technologies as part of a process for engineering domains that is known as family-
oriented abstraction, specification, and translation (FAST)
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1. Introduction

Software engineers today are often asked 1o do both rapid production and careful engineering at
the same time. They are pressured to develop a system or product so that it can be marketed before
their company’s competition does so, but also so that it is acceptable o their customers. As the
market for consumer software increases, the pressure for rapid production increases. As the mar-
kets for safety critical software, secure software, and user friendly software increase. the pressure
for careful engineering increases. Although software engineers may feel unfairly burdened by
such pressures, engineers in other fields are responding to the same pressures as well. In fields
such as aerospace engineering, automotive engincering, and computer engineering, methods of
rapidly producing carefully engineered products have long been explored. Although software is
developed quite differently than airplanes, automobiles, or computers, software engineers can
benefit from applying some of the same production strategies. The purpose of this paper is to
show, by principle and example. from experience and measurement, how to apply one such strat-
egy to software production.

L1 Basic Assumptions

Three assumptions underlie the strategy suggested here. Phrased as hypotheses, they are

Definitions

—LO—— Commonalities
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Variabilities
—<— Open Issues
—+— Resolved Issues
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Set up a family

e Scope/goal: identify possible members
« Establish common architecture
 Describe realilsation of reusable elements
- common database, ESB/DAL, GUI, DPs, libraries, API,..
« Plan realisation of a new member
« Ensure family reqs for all members
« securlity, performance, avallability
« In practice: add reference implementations
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Achieve commonality

« Fix functional reqs
« Later: 1n house, outsource, buy,
 Prescribe design elements:
« design patterns
« software components
 platform
- Standardise dev’t process/organisation
« test approach, coding standards, guidelines,
« deliverables and templates with consistency rules
* roles and knowledge of people
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Achieve variability

« Configurability

« Software components

« Plugin infrastructure

« Instantiation

- Inheritance / specialisation
« Generation
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Family approach
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architecture :
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design patterns
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e« Identify families in the context of your system
e could be the system or components
-cf. [WP12]

« Think about:

« commonalities
e variabilities
« Describe:
« family name/definition
- what’s common/variable
- mechanisms to achieve c/v
« show an example

“SEAMILY. FOREVER
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