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Overview of talk

Å The product line community seems to be standing on the brink of a 

new era. I will try to describe what is about to change, and contrast it 

with where we are today.

ÅWhere we are today:   ñProduct Lines 1.0ò

Product Lines 1.0 is about the fruitful application of product line 

principles within the tightly confined boundaries of a small number 

of organizations.

ÅWhere we may be headed: ñProduct Lines 2.0ò

Product Lines 2.0 is the application of the Product Lines 1.0 

paradigm to underlie a whole new generation of software 

engineering as it expands to encompass new boundaries and 

horizons.

Disclaimer:  Many ideas here come from members and activities of the 

SEIôs Product Line Practice initiative, and from individuals such as Jan Bosch who speak of 

ñSoftware Engineering 2.0ò and define the technical need motivating that vision.
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PL1.0:  Long heritage of familiar non-software 
product lines

Product linesðbuilding a family of products from interchangeable partsð
have existed for centuries.  

Å You can often find examples of product lines in restaurants

Å But there are many other examples.

Source: www.burgerking.com
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Product Lines in Building/Manufacturing

Product lines ïbuilding a family of products from interchangeable parts 
ïhave existed for centuries.

A thousand years ago, Li Chieh, the state architect of the Chinese 
emperor Hui-tsung, published a set of building codes for official 
buildings.

Å Standard parts and ways to connect the parts

Å Parameterized variations:  lengths, loads

Å Options for components

Å Finishing with brackets, decorations

This book defined a set of reusable designs:  a ñproduct lineò of 
buildings.



5© 2010 Carnegie Mellon University

Product Line of Computers, Circa 1964

In 1964, IBM 

introduced the 

System/360 family of 

computers.  Each 

model differed widely in 

performance and 

features, but they all 

ran the same 

programs.  The 

operating system 

(called OS/360) was 

also a family.
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Airbus A-318/319/320/321 Family

Å100-200 seats

Å103-146 feet in length

www.airbus.com

ÅSame wing

ÅSame flight deck
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Embraer ERJ 135/140/145/145XR

70-120 seats 

www.embraercommercialjets.com
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These two very different aircraft were designed together 

and have about 60% of their parts in common.

Product Line of Commercial Aircraft, 1980s

www.boeing.com

Boeing 757, 

Boeing 767
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PL1.0:  General agreement as to what constitutes 
a software product line 

A software product line is a set of software-intensive systems sharing a 

common, managed set of features that satisfy the specific needs of a 

particular market segment or mission and that are developed from a 

common set of core assets in a prescribed way.                [SEI definition]

Åa new application of a proven concept

Åan innovative, growing concept in software engineering
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Use of a core 
asset base in production of a related

set of products

Architecture Production Plan Scope Definition
Business Case

PL1.0:  Basic understanding of the key concepts



12© 2010 Carnegie Mellon University

All three activities are interrelated
and highly iterative.

There is no ñfirstò activity.

Å In some contexts, existing products 
are mined for core assets.

Å In others, core assets may be 
developed or procured for future use.

There is a strong feedback loop between the 
core assets and the products.

Strong management at multiple levels is needed 
throughout. 

Management oversees core asset and product development.

Management orchestrates all activities and processes needed to 
make the three essential activities work together.

Core Asset
Development

Management

Product
Development

PL1.0:  Basic understanding of the key activities
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Å mobile phones

Å command and control ship systems

Å satellite ground station systems

Å avionics systems

Å command and control/situation 
awareness systems

Å pagers

Å engine control systems

Å mass storage devices

Å billing systems

Å web-based retail systems

Å printers

Å consumer electronic products

Å acquisition management 

enterprise systems

Å financial and tax systems

Å medical devices

Å farm fish management software

PL1.0: Widespread Use of Software Product Lines

Successful software product lines have been built for families of 

(among other things):
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PL1.0:  A wealth of specific examples to study in 
the open literature    (www.sei.cmu.edu/productlines)

Feed control and farm
management software

Gas turbines, train control,
semantic graphics framework

Asea Brown Boveri

Computer printer servers, 
storage servers, network 

camera and scanner servers

Bold Stroke Avionics Customized solutions for 
transportation industries

E-COM Technology Ltd.

Medical imaging workstations AXE family of 
telecommunications switches

Software for engines, 
transmissions and 

controllers
Firmware for computer 

peripherals

Elevator control systems

RAID controller firmware 
for disk storage units

Internet payment gateway 
infrastructure products

5ESS telecommunications 
switch

Interferometer product line

Mobile phones, mobile browsers, telecom 
products for public, private and cellular 

networks
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PL1.0:  A wealth of specific examples to study in 
the open literature                                                 (2)

High-end televisions, 
PKI telecommunications switching 

system, diagnostic imaging equipment

Office appliances Automotive gasoline systems

Commercial flight control system avionics, 
Common Army Avionics System (CAAS), 

U.S. Army helicopters

Revenue acquisition 
management systems

Software for viewing and quantifying 
radiological images

EPOC operating system

Industrial supervisory control 
and business process 
management systems

Climate and flue gas 
measurement devices

Command and control 
simulator for Army fire 

support

Support software

Test range facilities
Pagers product line
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PL1.0:  A wealth of specific examples to study  (3)
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PL1.0:  A wealth of specific examples to study  (4)
The SPLC Software Product Line Hall of Fame
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PL1.0:  Strong attention to organizational adoption

Adoption endgame:  To have an operational software product line. 

To do that, an organization must

Å have 

ð a core asset base

ð supportive processes and organizational structures

Å develop products from that asset base in a way that achieves business 

goals

Å prepare itself to institutionalize product line practices
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Phases

Establish Context
Establish Production 

Capability
Operate Product Line

Focus Areas

Product

Process

Organization

PL1.0:  Codification of adoption strategies

Product Builder

Each Asset

What to Build
Product 

Parts

Assembly Line
Process 

Discipline 

MonitorCold Start In Motion

Informs and information flow 

Supports

SEI Adoption Factory product line pattern
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PL1.0:  Strong case for adoption

Organizations use product line practices to:

Å achieve large scale productivity gains

Å improve time to market

Å maintain market presence

Å sustain unprecedented growth

Å achieve greater market agility

Å compensate for an inability to hire

Å enable mass customization

Å get control of diverse product configurations

Å improve product quality

Å increase customer satisfaction

Å increase predictability of cost, schedule, and quality
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PL1.0:  Plethora of breathtaking improvement data

The systematic use of software product line practices results in significant 
organizational benefits including 

Å increased quality

ð by as much as 10x 

Å decreased cost

ð by as much as 60%

Å decreased labor needs

ð by as much as 87%

Å decreased time to market (to field, to launch...)

ð by as much as 98%

Å ability to move into new markets

ð in months, not years
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U.S. National Reconnaissance Office / 
Raytheon: Control Channel Toolkit

Ground-based spacecraft command and control systems 

ÅIncreased quality by 10X

ÅIncremental build time reduced 

from months to weeks

ÅSoftware productivity 

increased by 7X

ÅDevelopment time and costs 

decreased by 50%

ÅDecreased product risk
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Cummins, Inc.

Worldôs largest manufacturer of 
large diesel engines.

Å20 product groups launched, 
yielding over 1000 separate 
engine applications

Å75% reuse, 360% productivity gain

ÅProduct cycle time has plummeted. 
Time to first engine start went from 250 
person-months to a few person-months.

ÅSoftware quality is at an all-time high.

ÅProduct line approach let them quickly enter and then dominate the industrial
diesel engine market.


