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Focus

Van de Weerd et al (2006): „Towards a Reference Model for Software Product Management“. RE‘06.
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Software Stages

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.

Extend capabilities
and functionality to
meet user needs

Make minor defect 
repairs and simple 
functional changes

Stop servicing, but 
generate revenue as 

long as possible

Withdraw system from 
market and direct 

users to replacements



Dec 07, 2010  /  6

Technical View:
SPM = Lifecycle Management

Sneed et al (2005): Software-Produktmanagement
Rajlich, Bennett (2000): „A Staged Model for the Software Life Cycle“, IEEE Computer.

• Software Engineering in the Large

• Prototype, Product, Project, Process

Entsorguns-
projekt †

Legally critical phase
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Technical View:
SPM = Software Evolution

Sneed et al (2005): Software-Produktmanagement

• Project of Projects

• Starts with birth, ends with death of product

• Define development goals to evolve product

• Control goal achievement

Maintenance

Evolution
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Laws of Software Evolution
(Software used by Humans)

Law Explanation

Continuing Change A software must be continually adapted else it becomes 
progressively less satisfactory in use.

Increasing Complexity As a software is evolved its complexity increases unless work is 
done to maintain or reduce it.

Self Regulation Global software evolution processes are self-regulating based on 
feedback to achieve stability.

Conservation of
Organizational Stability

Average activity rate in software process tends to remain constant 
over system lifetime or segments of that lifetime.

Conservation of
Familiarity

The average incremental growth (growth rate trend) of software 
tends to decline.

Continuing Growth The functional capability of software must be continually increased 
to maintain user satisfaction over the system lifetime.

Declining Quality Unless rigorously adapted to take into account changes in the 
operational environment, the quality of a software will appear to
decline as it is evolved

Feedback System Software evolution processes are multi-level, multi-loop, multi-agent 
feedback systems

Lehman, Ramil (2001): Rules and Tools for Software Evolution Planning and Management.
Annals of Software Engineering.
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Versioned Staged Model

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.

Common naming 
scheme:

MS-DOS V.6 Rel.22
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Acceptance Testing

• Acceptance test is a 
(formal) test conducted to 
determine whether or not a 
system satisfied its 
acceptance criteria and it 
enables the customer to 
determine whether or not to 
accept the system.

• The objective is to provide 
confidence that the 
delivered system meets the 
business requirements of 
the customer (and users).

Melnik, Maurer, Chiasson (2006): Executable Acceptance Tests for Communicating Business
Requirements: Customer Perspective. Agile Conference 2006.
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Decision Tables

• As formality increases, tests and requirements become 
indistinguishable. At the limit, they are equivalent.

• One first determines the structure of the table, making sure that 
the headers cover all possible cases, then turns one’s attention to 
completing the individual entries in the table.

Jarniki, Parnas, Zucker (1995): Tabular Representations in Relational Documents. McMaster University.
Martin, Melnik (2008): Tests and Requirements, Requirements and Tests: A Möbius Strip. IEEE SW.

Variables

Values

Independent Dependent

Requirement 
(Scenario)
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Specification Episodes

Martin, Melnik (2008): Tests and Requirements, Requirements and Tests: A Möbius Strip. IEEE SW.

Procedural 
Table

Declarative 
Table

Happy Path

Sad Path

Entire Workflow, 
including user actions 

and system responses, 
in customer-legible form 
and formal-enough for 

test automation.

Not covered: boundary 
value analysis, path 
analysis, and state 
transition analysi.

Establishes a well-
documented language 

shared between 
development and 

stakeholders
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Evaluation

Martin, Melnik (2008): Tests and Requirements, Requirements and Tests: A Möbius Strip. IEEE SW.

Correct 
Cases

Erroneous 
Case
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Challenges with FIT Testing

• Concurrency

• Non-functional requirements, e.g. Performance

Samuel Fricker

Extension

Extension
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FIT: Framework for Integrated Test

• Translation of the customer view to the development
view (of automated tests)

http://fit.c2.com/
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Evaluation of FIT Approach

Ricca et al (2008): Are FIT Tables Really Talking? ICSE 2008.

Does the presence of Fit tables help 
programmers to improve the 

correctness of maintained code after 
maintenance/evolution tasks?

Does the presence of Fit tables
affect the time in the execution of

maintenance interventions?

MSc PhD BSc MSc PhD BSc

FITReq
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Cost of Manual vs. Automated
Testing

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.

How often will a test 
be performed?

How often will a test 
be changed?
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Decision to Deliver:
Cost and Value of an Update

• Motivation for Product Management
Vvalue(Update) > Vcost(Update)

• Vvalue(newUpdatePackage) =
newCustomers x priceNewRelease +
oldCustomers x priceUpdate + costReduction(support)

• Vcost(newUpdatePackage) =
cost(development) + cost(updateCurrentCustomers) + 
cost(increasedSupport) + cost(marketing) +
cost(deliveryToCustomers) + cost(packageCreation)

• Motivation for Customers:
Cvalue(Update) > Ccost(Update)

• Cvalue(Update) =
value(newFeatures) + value(removalOfWorkarounds)

• Ccost(Update) =
cost(Downtime) + cost(Training) + cost(updateEffort) + cost(lostFunctionality) 
+ cost(paymentToVendor)

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained
Using Update Cost/Value Functions. IWSPM 2006.
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Typical Benefits of Software 
Products in a Business Context

ISO/IEC, "Software Engineering- Product Quality: Quality Model", ISO/IEC 9126-1:2001
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Typical Needs of People:
Maslow Pyramid

http://de.wikipedia.org/wiki/Maslowsche_Bedürfnispyramide  (9.3.2009)

Freiheit, Atmung, Schlaf, Nahrung, Wärme,
Gesundheit, Wohnraum, Sexualität.

Recht und Ordnung, Schutz vor Gefahren,
fester Arbeitsplatz, Absicherung.

Familie, Freundeskreis, Partnerschaft,
Liebe, Intimität, Kommunikation.

Höhere Wertschätzung durch Status, Respekt, Anerkennung
(Auszeichnungen, Lob), Wohlstand, Geld, Einfluss,
private und berufliche Erfolge, mentale und körperliche Stärke.

Individualität, Talententfaltung, Perfektion, Erleuchtung.
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Ten Misconceptions about
Product Software Releasing

• Customers want to stay up-to-date

• If a newer release package does not provide the customer with new
functions, why should she update (Ccost > Cvalue)?

• Customers must stay up-to-date

• The customer does not necessarily feel limited in the use of an old
product (Ccost > Cvalue).

• Release n+1 is better for a customer than release n

• GUI changes may lead to training cost (Ccost > Cvalue).

• Fixes can be postponed to the next major release

• Major releases risk to be delayed, delaying the fixes (Vcost > Vvalue).

• Workaraounds must be avoided at all costs

• No need for change as long as the workarounds are known and
common practice (Ccost > Cvalue).

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained
Using Update Cost/Value Functions. IWSPM 2006.
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Ten Misconceptions about
Product Software Releasing

• Customers always want new features

• GUI changes may lead to decreased efficiency and increased error
rates of users (Ccost > Cvalue).

• Releasing too often is bad

• Too frequent releases may increase the number of bug reports and
decrease product experience (Vcost > Vvalue and Ccost > Cvalue).

• A quiet customer is a happy customer

• Helpdesk use may indicate customer satisfaction. A silence customer
may have gone with a competitor (not understood Cvalue > Ccost).

• Customers read release notes

• Customers are interested in tailored communication (less Ccost).

• Having many different releases out in the field is bad

• Customers with old versions may be charged service contracts and
should not be forced to update (Vcost > Vvalue).

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained
Using Update Cost/Value Functions. IWSPM 2006.
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Recommendations

• Number of releases: bug fix > minor > major

• Major update

• Cost of development >> any other cost

• May generate or increase business

• Bug fix

• Creation of the release package ~= cost of development

• May (only) reduce support calls

• Cost reduction

• Many customers: introduce automated release package creation and
software delivery through a network to reduce Vcost.

• Attractiveness increase

• Ensure that a release increases Cvalue.

• Introduce automated update process and inform about new features
with indexable release notes to reduce Ccost.

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained
Using Update Cost/Value Functions. IWSPM 2006.
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Frequent vs. Few Deliveries

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Initial Development

• Software team expertise

• System architecture

• Software product that satisfies initial requirements

• First user base

• Often the software is released during evolution after the software 
has gone through several internal iterations to address glaring 
deficiencies and ensure a stable fault rate.

• The release date is based on sometimes-conflicting technical and 
business considerations, such as time to market, time to delivery, 
software stability, and fault rates.

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
Samuel Fricker
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Product Support Organization

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Growth of a Product Support 
Organization

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.

Risk: leaving 
employees

Ensures product 
completeness, 
integrity and 

documentation
Manages 
change 

requests

Design

Quality 
assurance

Infrastructure 
and inspections
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Helpdesk Process

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Evolution

• 30%+ feature change: iterative changes, 
modifications, and deletions of functionality

• Learning process of the supplier based on feedback
from user base

• Increased customer demands

• Competitive pressures

• Legislative actions

• Changes in business practice or operating
environment

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
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Evolution Process

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Release Management Process

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.



Dec 07, 2010  /  35

Servicing

• Software enters servicing or saturation stage and is 
considered aging, decayed, or legacy.

• Decreasing fitness of architecture to system context

• Decreasing skills of development team with regard to 
software solution

• Changes are both difficult and expensive, so 
developers minimize them or do them as wrappers, 
which are simply modifications to inputs and outputs, 
leaving the old software untouched.

• Each change further degrades the architecture, pushing 
it deeper into servicing

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
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Servicing Process

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
ANSI/IEEE 1219.

Lifecycle 
corresponds 

to…

…sequence 
of activities
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Issue Database

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Issue Analysis

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Issue Implementation

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Real-World Example

Samuel Fricker
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Real-World Example

Samuel Fricker
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Real-World Example

Samuel Fricker
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Issue Analysis

• Goal: recognize how product quality evolves

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.

Differences due to 
changing software 

quality and differences 
in user population and 

usage duration

Insights should lead to 
focused improvements 

and process development
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Evolution of Key Metrics

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Model Calculations

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Phaseout

• No more servicing

• Supplier tries to generate revenue, or other benefits, 
from the unchanged software as long as possible

• Software, with no changes made, becomes
increasingly outdated

• Users must work around software deficiencies

• Growing backlog of change requests hinders return to
servicing stage

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
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Closedown

• Supplier shuts down the software

• Supplier directs users to a replacement system

• Residual responsibilities

• Source code retention

• Legal liability

• Migrate data to a new system

• Examples of shut-downs:
http://37signals.com/svn/posts/2682-the-creators-of-
no-longer-with-us-products-explain-what-went-wrong

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
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Relative Time and Cost

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.



Dec 07, 2010  /  49

Changes over Software Phases

Expertise Architecture Software Decay Economics

Initial Staff must
understand domain, 
solutions to domain
problems, program
properties

Initial architecture Heavy investment
with no return. 
Balance evolvability
with time-to-market.

Evolution Partial architecture
rebuilds to facilitate
future changes

Architecture
degradation requires
expertise, which
continuously leaves. 
Less expertise leads
to more degradation.

Sales, market, and
revenue good. Invest
in next version.

Servicing Staff must
understand software
interfaces

Wrappers damages
the architecture and
makes it hard to
understand

Sales fall off and key
team members turn 
to other projects. 
Work is predictable
and well understood.

Phaseout Staff must 
understand how to
execute the software

No change Phase out wrapped
component for
component

Extend revenue
generation as long
as possible.

Close-down

Rajlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
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Relative Development Budget
(487 Organizations)

Lientz, Swanson (1980): Software Maintenance Management. Addison-Wesley.

Ca. 50% of total 
development budget

Evolution
Servicing: 

corrections, 
adaptations, 
perfections
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