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Problem?

* Need torapidly deliver high quality software
that meetsthe changing needs of stakeholders
in a specific domain

— Adapt to changing requirements due to changesin
business environments, new/revised competing
products, etc.

* Numerous proposed solutionsinclude Agile
and Softwar e Product Line approaches

 |deally, an approach that integrates agile and
product line principles would be useful
Here, wetakethefirst step: comparethetwo

approach&sfrom engineering, softwar e quality
assurance, and project management per spectives




Agile Development?
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Agile Development?

Focused on delivering wor king code
— Advocate minimal process definition, modeling, and documentation

— Adaptive rather than predictive methods based on 12 principles
 Stisfy the customer through early and continuous delivery of software
— Short iterations
* People over processes and tools

Developed to adapt and thrive on frequent changes/churning

Peopl e-oriented rather than process or tool oriented
— rely on people’ s competency, expertise and direct collaboration to produce
high-quality software
Numerous Agile Methods have been proposed

— Extreme Programming, Agile Modeling, SCRUM, Crystal Methodologies,
Dynamic System Development Method, Adaptive Software Development,
€etc.




Product Line Engineering?

Domain Engineering

| Product Line Product Line Other Core Assets
Req. & Analysis Architecture Development

5 \

= 9 =
e 8| 8
@ Core Asset Base IS_ B
'g_ (Domain, Application , and ; g
% Management Assets ) S ]
= / =
= <

Application Engineering
Product Product Product
Specification Architecture Implementation

New Software Product

Product Line Engineering?

» Support developing a set of systems that share a
common, managed set of features
— Systems satisfy the needs of a particular market segment
or mission
— Systems are devel oped from a common set of core assets

* A core asset is a software artifact that is re-used in the production of
customized products in a software product line (SPL).

 Core assets include the requirements, architecture, components,
modeling and analysis, plans, etc.

» Offer improvementsin time to market, cost,
productivity, quality, etc.
— Rapid market entry, flexible response via mass
customization
» 3 mgor activities. core asset development (domain
engineering), application devel opment, management




Comparlson — Engineering
Lglle Methods Software Product Line Approaches

Softwate Erphasis on quck  respomse to | Appleation reuirements and doman requiternents are hoth

Reruirerrients tequiernent  changes  with  short | engineered. Indiveet customer collshoration using well-trained
tterations and small merements for the | customer representatrves.
application.  Dieet  customer
colldboration;,  customers  mst
participte - the whole software
project lifeoyele.

Softwrate Ilniteal erephasis on the application | Appheation architectore and domain architecture ave hoth

Achitecture achitecture  featmes  beyond  the | engineered.

Irmmediate ieratinn,

Deplementation. | Tteratrve and mererental | Pln-diiven oplementation with an emphasis on application
iplementation, minie effort on | engineering process (application designs, architectue, efc )
plans and models, using “ust enugh” | developed wsing cove assets. Feedhack from the product-
approach, specific requirerents is nsed to update cote assets; substanial

effort on plans and models,

Reuse Optresstic wse of COTS, apples | Special emphasis on matuity and welhishility of COTS;

streamlined  domain  engineenng
afvity,  withod  emphasis o
developament of reusble core assets,

foundstion of the method is re-using core assets defined in
dorain engineering activity.

Comparison — Softwar e Quality Assurance

Aglle Methads Suftwaze Product Ling Approaches

Cofimration | Minieized and streambned CM appoaches to do | Exended CM apposches peimeardy for mansging
Wanagement | core CM taskes. cote assets.
Asset Al e nmageed by the tea e & whole; everybiody | Artfits are identified o core assets, whoch ane
(Artifacts) | coud have access to them. [t mebes on tacit | forally managed and hept m the cote asset base.
Mansgetoent | bowledge i the teatn o be conscions of the statw | Bch com asset bas an altched process to

of the artifucts. demonstrate how 1t will be used m actual product

developmnent,

Testmg Uniplarmed actrties; tests are camed out frequenly | Decentrabzed and planned actooties; tests ae

ad pronarly dung meplementstion phase to
ensre that the code works.

tEshle,




Comparison — Project M anagement

| Al Methods Softwate Prodhuct Line Approaches

Techology | Eenphasts on soeple and effisent tools, Technology | Erephests on robust and powerful tools thet support

and Took | et only affbes cunend pooject parlel vk, Techology Dpact expands &
e praducts of s SPL e turned

Project Mot suteble fur lange, distilouted, sevunty orsafty | Mot suleble for swall smgle poodut orented

Charsctersties | entical projects niajects.

Deseloprent | Al developers ate good of using bt knowledge: | SPL developers follow plans and processes wel

Teatn they share the msponshties to the oulside | each of them has & seb of spectied mbs wd

Orgarization | envizoranent a5 & whole, tesponshiltis.

Conclusions

Tailoring doesn’t need to be an “all or nothing” approach
* Investigate three main activitiesin SPLMsfor
tailoring/introduce agility

* For example, core assetsin ASPLM could be simpler

* represent the most significant commonalitiesin a
domain, rather than a comprehensive set (e.g., a80/20 heuristic)
* leave room for further devel opment work to meet customers
changing requirements, rather than pure customization

» Seems possible to tailor/introduce agility into a SPLM approach,
define an Agile Software Product Line Methods (ASPLM)

* ASPLMs could be used on awider variety of projects, such as
safety or security critical systems, larger-scale, or with distributed
devel opment teams

* For example, could apply ASPLM to financial or medical
product lines




Future Work

* Define and validate an ASPLM that includes agile principles
« All three main activities of the SPL approaches need to be
investigated for possible agility: domain engineering,
product devel opment and management
« Validate using afinancial application, e.g., credit card
reconciliation

 Two possible approaches
*Take an existing SPLM process (e.g., SEI) and introduce
agility
*Take an agile process and tailor it for software product lines

* Define a set of guidelines to assist with tailoring the ASPLM
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