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S0 You've Invested in Process
Improvement..

Frocess improvement has documented bhenefits.
But, there is more to software dewvelopment than process.

Afocus on process alone does not achieve the maximum
possible organizational benefit.

A complementary focus on product is necessary.

If wvou dewvelop multiple similar systems, software product
lines can multiply your process improvement benefits.
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Software Product Lines:
Documented Benefits

lmprowved productivity
by as much as 10x

Decreased time to market (to field, to launch...)
by as much as an order of magnitude

Decreased cost
by as much as B0%

Decreased labor needs
by as much as 10X fewer software developers

Increased guality
by as much as 10X fewer defects
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Software Product Line Strategy in Context

Business Goals
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Software Product Line Strategy in Context

Business Goals
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Today’s Presentation

Product Line Context

The Product Line Practice Framework

Fhased FProduct Line Adoption

some Framework - CMMI Felationships

Frocess Infrastructure Support for Product Line Adoption

Conclusion
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What Is 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.
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How Do Product Lines Help?

Froduct lines amaortize the investment in these
and other core assefs:;
srequirements and reguirements analysis
+domain model
+sofhware architecture and design
«performance engineering
sdocumentation

earlier
life cycle

rneuseg
+test plans, test cases, and test data " ",
speaple: their knowledge and skills
sprocesses, methods, and tools more

shudgets, schedules, and work plans benefit

sComponents

product lines = strategic reuse
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The Key Concepts

Use of a core

asset base in production of a related
set of products

Architecture Production Plan Scope Definition
Business Case
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What’s Different About Reuse with
Software Product Lines?

Business dimension
lteration
Architecture focus
Preplanning

Process and product connection
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Today’s Presentation

Froduct Line Context

The Product Line Practice Framework

Fhased FProduct Line Adoption

=ome Framework - CMMI Felationships

Frocess Infrastructure Support for Product Line Adoption

Conclusion
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SEIl Product Line Practice
Framework

Conceptual framework

Describes product line essential
activities

Describes essential and proven
product line practices in the
areas of

+ software engineering

« technical management
« arganizational management
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The Goals of the Framework

The goals of the Framework are to

+ |[dentify the foundational concepts underlying software
product lines and the essential activities to consider
hefore developing a product line.

+ |dentify practice areas that an organization developing
software product lines must master,

+ Define practices in each practice area, where current
knowledge is sufficient to do so.

+ Provide guidance to an organization about how to mowe
to a product line approach for software.

The Framewaork is not a maturity model or a process
guide.

22006 by Camegle Melion Unlverdb page 25

Previous Next Exit Slide Show

http:/mww-preview.sel.cmu.edu/activities/productlinesl/library/presentati ons/barbara-pdf -thi s-sepg/sepg2005_13.htm [12/5/2008 8:21:33 AM]


http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations.html
http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations/barbara-pdf-this-sepg/sepg2005_13.htm

Adopting Software Product Lines. Getting Leverage from Y our Process |mprovement (Page 14)

rmeen
mierr—

Carnegie Mellon

“— Software Engineering Institute F ram ewu rk
0 Froduct
Eg.'ilg%ﬁta'd D:a?.'eh:-pma-d
anagennert

Previous Next

Essential Activities

Arehitecture Defirition
Arehitecture Evaluation
Cormponent Dewvaloprmet
COTS Lkilization
Minimg Esi stimg A=sets
Requirernents Eng neering
Software Systern Integration
Testing
Urder standing

Rdevant Domains

Software
Engineering

22006 by Camegle Melion Univerdb

Corfiguration Manzgernent

Data Collection, Metrics,
and Tracking

Make/Buyw'Mine Cormmmi z=ion
Bralysis

Process Oefirition

Scoping

Technical Planming

Technical Risk Managernent

Tool Support

Buildrng = Business Caze

Customer Interface Managernent

Irnplerrenting an Begquisition
Strateqy

Furding

Launching ard Institutionzlizing

Market Mnalysis

Operations

Orgari zational Planning

Orgarizational Fisk Managernent

Structringthe Orgarnization

Technology Forecasting
Training
Technical Organizational
Management Management
Practice Areas
page =1
Exit Slide Show

http:/ww-preview.sel.cmu.edu/activities/productlinesl/library/presentati ons/barbara-pdf -thi s-sepg/sepg2005_14.htm [12/5/2008 8:21:33 AM]



http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations.html
http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations/barbara-pdf-this-sepg/sepg2005_14.htm

Adopting Software Product Lines. Getting Leverage from Y our Process |mprovement (Page 15)

I

Carmegie VMellon
— Software Engineering Institute

Practice Area Descriptions

For individual practice areas the framework has

+ Introductory description
WK\% Aspects peculiar to product lines
AL Anplication to core asset development

« Application to product development
+ Specific practices®
+ Fractice risks

+ References

*Examples of actual practice — different concept from ChM|
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Today’s Presentation

Froduct Line Context

The Froduct Line Practice Framewark
Phased Product Line Adoption
=ome Framework - CMMI Eelationships

Frocess Infrastructure Support for Product Line Adoption

Conclusion
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Dilemma: How Do You Apply the
29 Practice Areas?

Crganizations still hawve to figure out how to put the practice
areas into play.

Twenty-nine is a "hig" number.

A divide and conguer approach is helpful. But an
organization has to determine

+which practice areas to concentrate on first

+ howy to assign responsibility for each practice area

+ howy to best "chunk” the practice areas

+ howy to feed results from practice areas to each other
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Help to Make It Happen

Essential Activities

Core fsset Produoct
Developrrert Developrrert
Maragernert
Practice Areas
Software Technical Organizational
Engineering Management Management
Guidance
\/ e L
Probe Patterns Case Studies
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How Do Product Line Practice
Patterns Help?

Froduct line practice patterns

+ address recurring product line problems

« codify existing, well-proven software product line experience

+ identify and specify abstractions that are broader in scope
than single practice areas

« provide an additional common vacabulary for understanding
product lines

« are a means of documenting new product line efforts

+ help manage complesity

+ can be combined to build complex product line salutions

Currently the SEI has defined 12 patterns and 11 variants.
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Factory Pattern

The Factory pattern is a composite pattern that
describes the entire product line organization.

Each Asssat

|

Pr;;jrtugt —* Product Buil der

/

Assembly Line

T | T

Cold Start In Motion Monitor

Wibiat o Build ———*

Informs

Dynamic Structure
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Adoption Factory Pattern

Adoption Factory pattern is a variant of the
Factory Pattern.

Adoption phases
+ Establish the Context
+ Develop the Production Capability
« Operate the Product Line

Focus areas
+ product

* process

+ grganization
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Adoption Factory Pattern

Establish | Establish | Operate
Context | Production | Product Line
1 Capability
i Each A==
| }
Product Whatto Build —— PFF?SF'E'ED"
_____ ____—I____.:_Z: o
Process Frocess _L.. f=sembly Li
Definition
L i
Organization T T
Cold Start In Motion I Monitor
I I
Infarms I . I
Adoption
Factory Pattern
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Using the Adoption Factory Pattern

To use the Adoption Factory pattern as a

roadmap

+ Elaborate the practice areas associated with
its subpatterns.

+ Plan to master these practice areas in a
continuous way that begins at the phase
where they first appear.

@ 2006 by Camegle Melion Unlverdb pageE 5

Previous Next Exit Slide Show

1234567891011 121314 1516 17 18 19 2021 22 23 24 25 26 27 28 29 30

http:/ww-preview.sel.cmu.edu/activities/productlinesl/library/presentati ons/barbara-pdf -thi s-sepg/sepg2005_23.htm [12/5/2008 8:21:38 AM]


http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations.html
http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations/barbara-pdf-this-sepg/sepg2005_23.htm

Adopting Software Product Lines: Getting Leverage from Y our Process Improvement (Page 24)

- Carnwegie Vellon
=== Software Engineering Institute
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Today’s Presentation

Froduct Line Context
The Product Line Practice Framewiarlk

Fhased Product Line Adoption
Some Framework - CMMI Relationships

Frocess Infrastructure Support for Product Line Adoption

Conclusion
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Process Discipline Provides a
Foundation for Product Line

Practice

Froduct line practice involves strategic reuse.

A strategic effort requires more coordination, discipline, and
commanality of approach than a more independent effort.

An arganization with a culture of process discipline is better
poised for product line success.

Some guestions are
+ Howy much and what kind of process discipline is

necessary”
+ Howy much of a basis do CMMI processes provide?
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CMMI - Framework Comparisons - 1

Area of Compatison ChM Framework

Focus genenc prescriptive far a
process improvement specific approach

Coverage Process Managerment  Software Engineering
Froject Management Technical Management
Engineering Organizational Management
Support

Foundational unit Frocess Area Practice Area

Diagnostic Appraisal Prohe
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CMMI - Framework Comparisons - 2

Area of Comparison ChAMA | Framewnork
Cantains "Howe Ta" 1 [u] Yes
De facto standard Yes (SWY-Ch ) Mo (bt grovwdng)
Maturity Levels Yes (staged) Mo
Capability Levels Yes (continuous) Ma
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Process Areas (CMMI) and
Practice Areas (Framework)

The most appropriate units for detailed comparnson
+ ChMMI Process Areas
- Describe where an organization should hawe
DroCesses
- 28within CMMI-SESWHIPPDSS Model
+ Framework Fractice Areas
- Describe where an organization should hawe
expertise (sometimes this includes processes)
- 289 within the Framework
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Process Areas and Practice Areas

Certain ChMMI Process Areas provide a process-onented
foundation for cerftain other Framewoaork Practice Areas.

This foundation may be stronger

Practice Area

ar we aker Practice AreaWw

In no case is the process area coverage a direct substitute for the
practice area coverage.
More is always required for product ines.
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Process Areas that Provide a Stronger
Foundation for Practice Areas

LW Frocess Areas Framewaork Practice Areas
Configuration Management Configuration Management
Reguirements Manadgement caonfiguration Managerment

Froject Planning Technical Flanning

Qrganizational Training Training

* Measurement and Analysis Drata Collection, Metrics, and Tracking
* Risk Managerment Technical Risk Management

* Decision Analysis & Resolution Make/Buyl MinefCommission Analysis
*Technical Solution make/Buyl Mine/Commission Analysis

* dehotes Process Areas hot found
in fSoffware) CUT LT T
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Process Areas that Provide a Weaker
Foundation for Practice Areas - 1

MM Process Areas Framework Practice Areas

Crganizational Process Definition Frocess Definition

supplier Agreement Management Arguisition Strategy, COTS LHilization,
MakerBuyiMinelCommission Analysis

Froject Manitaring and Contral Data Collection, Metrics, and Tracking
Froject Planning Qrganizational Planning
* Reguirements Developrment Reqguirements Engineering
* Risk Management Organizational Risk Management
* Technical Salutian Arch Defn, Comp Dev, COTS Ut
* Product Intearation Software System Integration
*Werification Testing, Architecture Evaluation
Walidation Testing
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Process Areas that Provide a Weaker
Foundation for Practice Areas - 2

M Process Areas Frameworl Practice Areas

* |ntegrated Proj Mgt (IPPD) Diata Collection, Metrics & Tracking
Customer Interface Management

* Org Environment for Integration structuring the Organization

* Integrated Teaming Customer Interface Management,
structuring the Qrganization

* Qrganizational Innovation and Technology Forecasting

Ceployment

* Integrated Supplier Management COTE Liilization, Developing an
Acquisition Strategy,
Make/BuyiMine/Commission Analysis
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In the CMMI, but not addressed
explicitly in Framework

Organizational Process Focus
Frocess and Product Guality Assurance

The following ChMMI Frocess Areas pertain to process
evolution from a qualiative emphasis to a quantitative
emphasis and are purposefully not addressed in the

Framework:
= Crgamizational Process Performance
= Cluantitative Project Management
= Casual Analysis and Hesolution
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In the Framework, But Nof Addressed
{(even weakly) by the CMMI

Software Engineering Practice Areas
» Mining Existing Assets
» Linderstanding Relevant Domains
Technical Management Practice Areas
» Scoping
» Tool Support
Crganizational Management Practice Areas
* Building a Business Case
* Funding
» Launching and Institutionalizing
» Market Analysis
» Operations
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S
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Carmwegie Y el bon
== Software Engineering Institute

CMMI Support for Adoption Factory

Establish | Establish Production | Operate

Context , Capabili Product Line
Marketing fnalysis | Requirems
Produc Under standing Reevant i
Dornzins

Techinology Forecast ng |
Buildrng = Business Caze
Scoping

PrOCESS Process Deiffmt o

B T L
Launching ard Institut onalizing e ]

Furding

Structuring the Drganization

Operations

Orgarizational Planning

Custorner Interface Manageneant |

Organizational Risk Managerment

Dewveloping an Aequisition
Strategy

Traiming

Orgari zzt
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But There’s More ...

Ewven if ywou have mature CWMMI| processes in place, as we
have seen, product line processes always have special
aspects, many with process implications.

These special aspects are found in the Framewaork for

each practice area
+ Aspects Peculiar to Product Lines
+ Application to Core Asset Development
+ Application to Product Development
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A More Detailed Example:
Configuration Management - 1

CMMI puts an emphasis on what to do.

CMMI Configuration Management Specific Goals
+ Baselines are established
+ Changes to work products are tracked and controlled
+ Integrity of baselines is established and maintained

The generics describe what to do institutionally to support
these specific goals, e.q.,

+ train people

+ assign responsibility

+ provide resources
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Configuration Management - 2

The Framework adds "how fo" information to successfully
perform configuration management (Ch) in a product line
context.

CM is more complex for a product line than for a single
system. For example
+ there must be CM for each wversion of each product
+ hecause of asset sharing, a single unified Ch process
= needed
+ Core assets control must account for production by one
team and parallel use by several others
+ CM tools must be particularlky robust

The framework provides further details.

@ 2006 by Camegle Melion Unlverdh page 7o

Previous Next Exit Slide Show
1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

http:/mww-preview.sel.cmu.edu/activities/productlinesl/library/presentati ons/barbara-pdf -thi s-sepg/sepg2005_40.htm [12/5/2008 8:21:48 AM]


http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations.html
http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations/barbara-pdf-this-sepg/sepg2005_40.htm

Adopting Software Product Lines. Getting Leverage from Y our Process |mprovement (Page 41)

Carmegie Mellon
— Software Engineering Institute

Which CMMI Model Representation
Suppors Software Product Lines?

Froduct line practice is supported by both CMMI model
representations.,
» continuous (focus on the "minimum” set of process areas)
» staged (establish a moare solid foundation with a more
comprehensive set of process areas).
Frocess maturity is a very helpful foundation. However,
success in software product lines requires mastery of many
other essential practice areas.
« impottant technical and technical management practices pius
product line extensions to CMMI process areas

» cross-project strateqgic business processes not address by
ChMI models
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Leveraging CMMI Process Areas
to Software Product Lines

If wou are inthe early stages of CMMI adoption and are
still choosing processes to implement | itwould be veny
usefito be CMMI Level 2 (project focus) in this minimum
set of Process Areas

+ Fequirements Management
+ Project Flanning

« Configuration Management

+ Heguirements Development

It would be even more usefuito be able to standardize
these processes across organizational units (Level 3).
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Today’s Presentation

Froduct Line Caontext
The Product Line Practice Framewaork
Fhaszed FProduct Line Adoption

some Framewaork - CMMI FEelationships

Process Infrastructure Suppon for Product Line
Adoption

Conclusion
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Process Improvement Infrastructure

Atypical process improvement infrastructure includes

« arganizational elements for oversight & implementation
- MSG, (SEIPG, PAT

+ Qeneric process assets (process asset library)

s training infrastructure

+ pther change management assets
- change & resistance management, sponsarship, teaming

« .. many other things are possible

An existing process improvement infrastructure might be

augmented (or copied) to provide support for software
product line adoption.

Controlled adaptation and reuse of these infrastructure

assets is absolutely consistent with the notion of a product
ine core asset base,
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Today’s Presentation

Froduct Line Context

The FProduct Line Fractice Framewark
Fhaszed Product Line Adoption

some Framewaork - CMMI Felationships

Frocess Infrastructure Suppart for Product Line Adoption

Conclusion
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Conclusions

A process improvement program provides a basis for
success with product lines.

You can get leverage from
+ CMMI models (both representations)
- hut additional practices are necessary for product
lines
+ YOUr process improvement infrastructure

Software product line practice built on a foundation of
process discipline yields significant paybacks.

@ 2006 by Camegle Melion Unlverdh page 51

Previous Next Exit Slide Show
1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

http:/ww-preview.sel.cmu.edu/activities/productlinesl/library/presentati ons/barbara-pdf -thi s-sepg/sepg2005_46.htm [12/5/2008 8:21:51 AM]


http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations.html
http://www-preview.sei.cmu.edu/activities/productlines1/library/presentations/barbara-pdf-this-sepg/sepg2005_46.htm

Adopting Software Product Lines. Getting Leverage from Y our Process |mprovement (Page 47)

LCarmegie VMellon
— Software Engineering Institute

Framework Access

Yersion 4 .0 of the Framework can be found
in Soffware Product Lines: Practices and Patferns
which also contains
+ Case studies
+ Product line practice patterns
+ Description of the Product Line
Technical Probe

Version 4.2 can be found at
http:llwww.sei.cmu.edu/plpframework.html
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For More Details

aofware Procass Improvemeht and Proclict Line Practice; G anc
the Framewark for Soffware Product Line Practice

CMUNSE-2002-TH-012

Availahle an the SEIweb site at
www . sei.cmuedupublications dozument 02 eports0nd 1 2 . Rml

Sofware Procduct Line Adoption Roadman
CMUMSE-2004-TR-022

Available on the SElweh site at
www zei cmu.edu/publicatiors/ozument 04 eports 04022 himl

Sofware Frocess mpraverment ahcd Proclict Line Practice: BLilding oh
Your Process imarovierment Infrastruictlre

CMUMSE-Z2004-TH-044

Available on the SElweh site at
ww =ei cmu.edufpublicationsdozument 504 eports04n0d4 Hml
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Acronyms
iZ: il h=M Capability Maturity Model
iZ: Il [ =M Capability Maturity Model Integration
Chml-SE Capahbility Maturity Model Integrated for Software
Engineering
Ch IS E ISy Capability Maturity Model Integrated for Systerms

Engineering and Software Engineering

ChMMISERSWIIPPD Capability Maturity Model Integrated for Systems
Engineering, Sofhware Engineering, and Integrated
Froduct and Process Developiment

CMMISERSWIPPDIES Capahility Maturity Model [ntedgrated for Systems
Engineering, Sofhware Endineering, Integrated
FProduct and Process Development, and Supplier

Sourcing
1 Capability Matority Model Rtegration arnd CMMI are zerdce marks of Camegie Mellon University
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Contact Information

Linda Northrop Larry Jones

Director Froduct Line Systems Program
Froduct Line Systems Program Telephone:7 19-548-4744
Telephone: 412-268-7038 Ernail: loid@s e 4

Email: ImniGsei.cmy. edy o BRI R

U.5. mail:
ooftware Engineering Institute

Carmegie Mellan University
Fittsburgh, PA 15213-3830

World Wide Weh:
http: Mfwaww. sei.cmu. edufata
http: faeeewe 22l cmu. edufplp

SEl Fax: 412 268 5758
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