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Software Stages

Initial development

Extend capabilities
and functionality to
meet user needs

First running _
version ‘ Evolution changes

Evolution

Loss of evolvability \ * Servicing patches

Make minor defect
repairs and simple
functional changes

o ey

Servicing

Servicing discontinued \

market and direct
users to replacements

Phaseout

Stop servicing, but
generate revenue as
long as possible

Withdraw system from | Switchoff \

Closedown

Raijlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer.
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Technical View:
SPM = Lifecycle Management

« Software Engineering in the Large
* Prototype, Product, Project, Process

Legally critical phase

|nception| | Baborstion || Camstruction | Transtion |

Entsorguns- —_
projekt

Sneed et al (2005): Software-Produktmanagement Dec 07,2010 / 6

Rajlich, Bennett (2000): ,A Staged Model for the Software Life Cycle“, IEEE Computer.
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Technical View:

__________

SPM = Software Evolution

* Project of Projects
« Starts with birth, ends with death of product
* Define development goals to evolve product
« Control goal achievement

1
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1
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Produktinf-— = |\ projekt projekt = S VO
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Sneed et al (2005): Software-Produktmanagement Dec 07,2010 / 7



Laws of Software Evolution

University of Zurich

(Software used by Humans)

Law

Continuing Change
Increasing Complexity
Self Regulation
Conservation of

Organizational Stability

Conservation of
Familiarity

Continuing Growth

Declining Quality

Explanation

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

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

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

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

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

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

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. Dec 07,2010 / 8
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Versioned Staged Model

Initial development

First running
version

l ¢ Evolution changes

Evolution, version 1

\ ¢ Servicing patches

Servicing, version 1

Evolution of s

new version

Phaseout, version 1

S

Y * Evolution changes| | Closedown, version 1

Evolution, version 2

\ # Servicing patches

Evolution of Servicing, version 2 .
e e Common naming

new version
\ scheme:
MS-DOS V.6 Rel.22

Phaseout, version 2

Y N

Evolution, version... Closedown, version 2

Raijlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer. Dec 07,2010 / 9
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Acceptance Testing

» Acceptance testis 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).

Term

Introduced by

“functional tests”

¥

“customer tests’
“customer-inspired tests”

“story-tests” and “story-test-
driven development”

“specification by example”
“coaching tests”

“examples”, “business-facing
example”, and “example-
driven-development”

“conditions of satisfaction”
“scenario tests”

“Soap opera tests”

“formal qualification tests”
“system tests”

Beck, Extreme Programming
Explained, 1/e [6]

Jeffries [17], Beck, Extreme
Programming Explained, 2/e

Beck, Extreme Programming
Explained, l/e [6]

Kerievsky [20]

Fowler [14]
Marick [22]

Marick [21]

Cohn [10]
Kaner [ 18]
Buwalda [ 8]
e.g. DOD [11]
e.g. IEEE [15]

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
iIndistinguishable. 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.

J Requirement
= (Scenario)

Purchase tickets and check acknowledgment
teliEloloe E Play Quantity | Acknowledgment?
Values f Phantom |2 You have purchased 2 tickets to Phantom of the Opera.

Wizard |1 You have purchased 1 ticket to The Wizard of 0z.

Cats 1 The play ‘Cats’ is not currently playing in a theater.

2N N
Independent Dependent
Jarniki, Parnas, Zucker (1995): Tabular Representations in Relational Documents. McMaster University. Dec 07,2010 / 12

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




Specification

Entire Workflow,
including user actions
and system responses,

- University of Zurich

Episodes

| User; hob|searches for play: Phantom | where: Taronta |when:|July 2007 |

Search Results

|I|55l status
The Phantom of the Opera| available|
Phantom Band available|
No Face Phantom sold out |

in customer-legible form
and formal-enough for

Procedural | rsjact| user:|ﬂnn|chunses play: |Pﬂanmn2 Sad Path
Table | system armr:|Ha such play. Try aga.fn.|

test automation.

user: bob | chooses play:|The Phantom of the Opera |
: Happy Path
Declarative F Play Availability

date time |venue
Table July 15, 2007 | 2:00 pm| Pantages theater

July 15, 2007 |8:00 pm| Pantages theater
July 16, 2007 |8:00 pm| Pantages theater

|user: bob |chooses showing at:|8:00 pm| an:| July 15, 2007 |

Seating Section Availahilit
play date time | seating
The Phantom of the Opera |July 15, 2007 | 8:00 pm | main floor

The Phantom of the Opera |July 15, 2007 | &:00 pm | first balcony
The Phantom of the Opera |July 15, 2007 | 8:00 pm | second balcony

Establishes a well- 7 A

user: bob chooses seating: |ﬂm‘ba.fca-ny|
documented language
Discount Availability
shared between e Jprir Not covered: boundary

ull price . 5

development and student | $80.00 value analysis, path

stakeholders e analysis, and state

transition analysi.

| us ar:|bob |c hooses discou nt:| full pn‘cs| qu anllty:l 2 |

Martin, Melnik (2008): Tests and Requirements, Requirements and Tests: A Mdbius Strip. IEEE SW. Dec 07,2010 / 13



Evaluation

I UaGI .Ill'l'.".l Il.lllUl.lﬂEﬂ Sy ﬂl..IH'.UU PHI‘IIJ'".I JUIY I, CUUrS I

Seating Section Availability

play

date

time

The Phantom of the Opera

July 13, 2007

8:00 pm

The Phantom of the Opera

July 15, 2007

8:00 pm

Discount Availability

The Phantom of the Opera

July 15, 2007

8:00 pm

first balcony

user:| bob chooses seating:
Discount Availahility

type price

full price | $95.00

student | $80.00

senior $80.00

child $32.00

I |mnr'|hnh |r_hnnqnq .rlicnnllni'lfnﬂ nrir_-nl mlnniiiu'l 2 I

full price
student
senior

Erroneous
Case

Martin, Melnik (2008): Tests and Requirements, Requirements and Tests: A Mdbius Strip. IEEE SW. Dec 07,2010 / 14



Challenges with FIT Testing

« Concurrency

* Non-functional requirements, e.g. Performance

time is now| 2006/10/03 10:24:00 am Extension
user:|bob |chooses showing at:| 8:00 pm|on:| July 15, 2007

Seating Section Availahility

play dale time sealing guantity available
The Phantom of the Opera|July 15, 2007 | 8:00 pm| main floor 10

The Phantom of the Opera|July 15, 2007 8:00 pm | first balcony ]

The Phantom of the Opera|July 15, 2007 | 8:00 pm | second balcony | 2

time is now|2006/10/03 10:24:10 am

User:

greg

chooses showing al:|ﬂ:l]l|] pm|un: July 15, 2007

Seating Section Availahility

play

date

time seating

guantity available

The Phantom of the Opera

July

15, 2007

8:.00 pm| main floor 10

I ar mnaeT

ensure

transaction:

choose showing

executes:

1,000

times in less than:

9

seconds

Extension \

Samuel Fricker

Dec 07,2010 / 15




FIT: Framework for Integrated Test

 Translation of the customer view to the development

view (of automated tests)

{ result.htm - Microsoft Word

-I:IH

3

File Edit Wew Insert Format Tools %l Window Documents To Ga  Help b
eEEE &LV 1B - @M 7% - ¥ Recount ¥

EE"" 1 c 2 c -3---|---4---|---5---|---_§

[Basic Employee Compensation

For each week, houtly emplovees are paid a standard wage per hour for the furst 40 hours
wotked, 1.5 times their wage for each hour after the first 40 hours, and 2 times their wage
for eagh hour worked on Sundays and holidays.

Here are some bypigcal examples of this:

public claszs WeeklyCompensation

{

i

: ColumnFixture

public int StandardHours:
public int HolidavyHours:
public Currency Wage;

public Currency Pay()
{
MeeklyTimesheet timesheet = new WeeklyTimesh
return timesheet.CalculatePay(Wage)

| HolidayHours | Wags Pay()
40 0 20 5800
45 0 20 5930
43 3 20 51360 ;I
gxpected *
@
F1040 acrual T
=@ E = q| | _p|
Fage 1 Sec 1 11 At 17 lm1 Col 1

REC TRK EXT OVR Eﬂ

http://fit.c2.com/

Dec 07,2010 / 16



Evaluation of FIT Approach

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?

2 - o & - —_
— |
_ —_ l
! :
| 1
[oe] (=] |
= _ —_ S
| - -
=] 1 — 1
2 - — £
g - £ —
[77] ot
@ © c (=]
@ o D o |
S &
B . e .
£ ' : ! £ : |
© | ! o ' +— ! |
5 - : : _ s S o !
23 : ‘ °© 37 —
@ . | ol
L ' !
1 —— O
1 1
1 1
! 1
—_—
o | Req FIT o | o |
[=]
o] L :
o} R
° | T T | T |
| T T T T T .
) Fit tables: no yes no yes no yes
Fit tables: no yes no yes no yes Exp: | I M
Exp: | I Il P:
MSc PhD BSc MSc PhD BSc

Ricca et al (2008): Are FIT Tables Really Talking? ICSE 2008. Dec 07,2010 / 17



Cost of Manual vs. Automated
Testing

How often will a test
Kosten be performed?

~_
' Testdurchfihrungskosten

~ (summiert Gber die

~ Lebensdauer des Produkts)

How often will a test
be changed?

N\

Lebensdauer des Produkts)
Jahr des Umstiegs

1 2 3 4 5 6 7 8 9 10

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 18



Contents

Learning Objectives
« Understand software lifecycle

» Understand critical practices to
support software launch and
lifecycle

» Acceptance Testing
* Delivery
» Product Support Organization

Samuel Fricker

Agenda
» Software Lifecycle

« Software Launch
» Acceptance Testing
» Delivery

» Software Lifecycle
« Evolution
» Servicing
* Phase-Out and Close-Down

Dec 07,2010 / 19



Decision to Deliver:
Cost and Value of an Update

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

* V,,ue(newUpdatePackage) =
newCustomers x priceNewRelease +
oldCustomers x priceUpdate + costReduction(support)

« V_.(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(removalOf\WWorkarounds)
y Ccost(Update) =
cost(Downtime) + cost(Training) + cost(updateEffort) + cost(lostFunctionality)
+ cost(paymentToVendor)

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained Dec 07,2010 / 20
Using Update Cost/Value Functions. IWSPM 2006.



Typical Benefits of Software

Products in a Business Context

Nutzungsqualitaten

Effektivitat Produktivitat Betriebssicherheit Zufriedenheit
Genauigkeit Zeit — Menschen L Einstellung
Komplettheit Aufwand — Geschaft

Betriebsmaterial — Software Nicht ISO/IEC 9126:
Kosten — Eigentum Flexibilitat
Untersttitzung von
— Umwelt Standards

ISO/IEC, "Software Engineering- Product Quality: Quality Model", ISO/IEC 9126-1:2001

Dec 07,2010 / 21



Typical Needs of People:
Maslow Pyramid

Selbstverwirklichung  Individualitat, Talententfaltung, Perfektion, Erleuchtung.

Hohere Wertschatzung durch Status, Respekt, Anerkennung
SorFiale Anerkennung (Auszeichnungen, Lob), Wohlstand, Geld, Einfluss,
private und berufliche Erfolge, mentale und kdrperliche Starke.

Familie, Freundeskreis, Partnerschaft,

Soziale BEEEhUHQEH Liebe, Intimitat, Kommunikation.
- . Recht und Ordnung, Schutz vor Gefahren,
Sicherheit fester Arbeitsplatz, Absicherung.
. - - Freiheit, Atmung, Schlaf, Nahrung, Warme,
KII'pEIE:IlE Bedirfnisse Gesundheit, Wohnraum, Sexualitat.

http://de.wikipedia.org/wiki/Maslowsche_Bedurfnispyramide (9.3.2009) Dec 07,2010 / 22



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 (C_,o > C,,1.0)7

« 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 (C_..,>C

* Fixes can be postponed to the next major release
« Major releases risk to be delayed, delaying the fixes (V

cost vaIue)-

>V

cost value)-

 Workaraounds must be avoided at all costs

« No need for change as long as the workarounds are known and

common practice (C_.> C

cost value)-

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained Dec 07,2010 / 23
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 (C_,s > C

» Releasing too often is bad

» Too frequent releases may increase the number of bug reports and
decrease product experience (V.. > Vygue @Nd C > C

» A quiet customer is a happy customer

« Helpdesk use may indicate customer satisfaction. A silence customer
may have gone with a competitor (not understood C >C

« Customers read release notes
« Customers are interested in tailored communication (less C
« 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 (V_ i >V

value)-

value cost value)-

value cost)-

cost)-

cost value)-

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained Dec 07,2010 / 24
Using Update Cost/Value Functions. IWSPM 2006.



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 V.

Attractiveness increase
« Ensure that a release increases C, ..

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

Jansen, Brinkkemper (2006): Ten Misconceptions about Product Software Release Management Explained Dec 07,2010 / 25
Using Update Cost/Value Functions. IWSPM 2006.



Frequent vs. Few Deliveries

Einnahmen in Euro

A
400000 —|

300000 —

200000 —

100000 —

2000 —

Einnahmen
bei vier Lieferungen

Einnahmen
bei einer Lieferung

Monat

Regressionstestkosten
bei vier Lieferungen
Regressionstestkosten
bei einer Lieferung

: .
T &9

10 11 12

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

% University of Zurich
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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.

Raijlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer. Dec 07,2010 / 28
Samuel Fricker
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Product Support Organization

B s

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 29



Growth of a Product Support
Organization

Risk: leaving
employees

Ensures product
completeness,

-

integrity and Manages
documentation change Quality
1
requests assurane Infrastructure

-

and inspections

Design

- - -

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 30



Helpdesk Process

i R T ururt e ———
el =

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 31
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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. Dec 07,2010 / 32



Evolution Process

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 33



Release Management Process

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 34
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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

Raijlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer. Dec 07,2010 / 35
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Servicing Process

Lifecycle
corresponds
to...
4 &+ ol
...sequence
of activities
Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 36

ANSI/IEEE 1219.
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Issue Database

- Pt iy
T O g =l

—— T T
i T
s o

e

Instandhaltung
meldet Status

Anwenderbetreuung
meldet Mangel

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 37
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Issue Analysis

aufbereitet

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 38



Issue Implementation

Auftrag 1

|

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 39
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Real-World Example

: University of Zurich

Flaquaster? Business Releasei IT Release i Maintenance | Group Leader | peyeloper Req. Manager /
: Manager : Manager Manager : : ! Project Manager
@ Request Submission and Request:Triage §
P s NC>NE E ;

1.1 Apprave CR . ‘ . _ ‘ > ;-:a::;:guirements

1.2 Triage - _
: 1.6 Adaption —T——— :  J : ' i :
1.4 Evaluation
: : : : Impact Analysis of Request ;
1 : -‘ 1.5 Businass I
; i i v ; : : Impact Analysis :
L] 18Fowars | g i | 1.7 Requestto : 5 :
: i request : another Dept. : : : i

1.9 Consolidation
of the rasults

1.10 Update
CH list

Samuel Fricker

1.11 Project order

Dec 07,2010 / 40




Real-World Example

Business Release IT Release I Maintenance I Group Leader Developer Req. Manager /
Manager : Manager i Manager ; : ! Project Manager
Devi Capacty Elicitatioh and Rel. Plan Drafting
: : : 2.1 Capacity i :
Start + i report :
23 : : i
Preliminary i : :

release
decision

H 2.4 Degree of
i dependence

: 2.2 Preparing the : :
bl preliminary - T
release decision :

Impact Ji&nalysis of Fltelaase Plan

2.10 Reprioritize 2.7 If required

= packet involve ather
MM's

; v : : :
: 2.5 Provisional B 2.6 Analyse the ' 2.8 Detailed 2.8 Estimate the!
: packet - packet in detail  |-—— planning camplexity
: assembling : i :
E A : : | E
v . i E

2.11 Task QA with
the valuation

2.12 Preparing
the release
decision

2.13 Release
decision

Samuel Fricker Dec 07,2010 / 41



Real-World Example

Business Release | IT Release i  Maintenance  Group Leader | Developer ! QA
Manager : Manager : Manager : :

: Implementation Ordering

2.14 Ordering
instruction QA

2.15 Ordering igp| 2.16 Ordering p| 218 Ordering ”, 2.19
: packet : CR's : developer ¢ | Implementation :
3 | a o
H : ' : : Preparation
| v | | |
: v | 2.7 If required : : H
: i | involve other : :
/ { LMMs : 4 f
: {Implementation Reporting
{ i Y

3 2.22 Complete Rel. | !
2.23 Inform QA -‘I—l—' t Notes & report d—

and Business

2.21 Report CR's | i | 2.20 Report Task
finished ] finished

Business
Release Manager

packet finished

2.25 Approval
Business -
2.24 Bug fixin

2.29 Repaort 2.28 Report . . .
2.30 CR close release in packet in 227 Flepc_m n 2.2 Optional: CR
) . production close
praduction production

Samuel Fricker Dec 07,2010 / 42
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Issue Analysis

Insights should lead to
focused improvements
and process development

Differences due to
changing software
quality and differences
in user population and
usage duration

Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag. Dec 07,2010 / 43



Evolution of Key Metrics

Evolutionsphase

Version 0 1 2 3 4

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

7
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Model Calculations

Personen
GréBe des Systems in 100 92 95 96
tausend Anweisungen
2.000 1

1.800 1

1.600

1.400 1

1.200 1

1.000

Weiteren

| University of Zurich

26 27 27 27 26 o
12
Supportpersonal N
12
20 20 20 20 20 20 20 20 19 19
10 1 Systemerhalter
0 |
1 2 3 L 6 6 7 8 9 10 1 1 2 3 4 5 6 7 8 9 10 11
Jahre nach der ersten Freigabe Jahre nach der ersten Freigabe

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
iIncreasingly outdated

* Users must work around software deficiencies

* Growing backlog of change requests hinders return to
servicing stage

Raijlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer. Dec 07,2010 / 46



Closedown

* Supplier shuts down the software
» Supplier directs users to a replacement system
* Residual responsibilities
« Source code retention
 Legal liablility
* 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

Raijlich, Bennett (2000): A Staged Model for the Software Lifecycle. IEEE Computer. Dec 07,2010 / 47



Relative Time and Cost

| University of Zurich
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Sneed, Hasitschka, Teichmann (2005): Software-Produktmanagement. dpunkt.verlag.
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Changes over Software Phases

Servicing

Phaseout

Close-down

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

Staff must
understand software
interfaces

Staff must
understand how to
execute the software

Initial architecture

Partial architecture
rebuilds to facilitate
future changes

Wrappers damages
the architecture and
makes it hard to
understand

No change

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

to more degradation.

Phase out wrapped
component for
component

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

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

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

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

Extend revenue
generation as long
as possible.
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Relative Development Budget
(487 Organizations)

Ca. 50% of total
development budget

— 3
Systemerhaltung
Weiterentwicklung
Evolution
Servicing:

corrections,

adaptations,

perfections

Lientz, Swanson (1980): Software Maintenance Management. Addison-Wesley. Dec 07,2010 / 50
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