From Projects to Product Lines: A Cost Model for Software System Families (Page 1)

Families Task 1.2 CWD

A Cost Model for Software System
Families

Gunter Bockle, Klaus Schmid

cuenter boecklefisiemens . .com

klaus schmiddiese fraunhofer.de SIEMENS
-
&
This work 5 defved dos bve mesults of a womding growp ai the Fraumhefsr
Chag st workisiop 2003 with bhe participands Giimter Biciile, Inibatant
Shewens A6, Faw! Cements, SEI Jokn Ve Gregor, Cle o Expeimentelie
Uriivermity, Chr Mudkig, fawmfofer IESE, Rlaws Sohnid, wottware Engmesning
Fraumaier \EXE

System Family Transition Economy

Next Close Window

http://ww.sei.cmu.edu/productlines/simple/cost_model/cost_model _1.htm [4/23/2009 1:19:05 PM]


mailto:klaus.schmid@iese.fraunhofer.de
mailto:guenter.boeckle@siemens.com
javascript:window.close();

From Projects to Product Lines: A Cost Model for Software System Families (Page 2)

Introduction & Problem Description

* Problem:
s A manager of an organization shall decide about moving to svstem family

Eenginesring.
= Howy can the manager determine if such a move makes economical zerse
in the organization's current state?y
= What kind of traretion makes most senze?
SIENIENS = What iz the most profitable solution?
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=== = Goal:
m BOSCH » Provide means to decide whether system family engineering is sufficiertly

ES| = j- profitable in the paricular circumstances of an arganization
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Relevance & Expected Benefits

» Many organizations made bad experience with opportunistic

reuse: they require a profound economical case for system-
family engineering!

A transition to system-family engineering is even more far-
reaching, with many financial and structural consequences

Therefore, the cost of a transition to system-family engineering
must he determined hefore starting such a mowve

Using an economic model will provide a ballpark-number for the
expected cost and thus save money hy showing the right way to
go

Yanying parameters will provide the cost in certain

circumstances and scenarios, thus suggesting the hest
alternative for maximum henefit
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Approach & Expected Results

» |dentify the major scenarios that may occur when
= andtching to svstem-family engineering or
» extending and evolving & svystem family or
= merging system families

 Apply a divide-and-conguer algorithm to partition the model
describing the cost into factors that can be easily derived from
the organization’s experience and current data

* Determine for each scenario the constituent cost factors
according to this algorithm and provide thus a cost model for
each of these scenarios

* Provide an easy-to-understand example how to apply the
formulas
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General Scenario

& add k systems

Start with n SFs - Get m SFs
ang, .. n,systems amy, .., Iy, Systems

+ =4 stand-alone l + =, stand-alone

(- delete r systems
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Seven Concrete Scenarios

= Scenario 1: From s, stand-alone systems to 1 system family of s,
members.

= Scenario 2: Mo products on the market yet. Compare the case of
having one family of 5, products versus s, single products.

» Scenario 3: Like scenario 3, but the organisation does not Khow
SIEMENS the space of all products yet.

Scenario 4: Merging two or more families.
Scenario 5: Mew product — stand-alone or system famiby

[E] soscu  Mmember?
Scenario 6: New system family based on existing ones — how?

g

s j- » Scenario f: Cancelling a product.
“vrr
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Cost Model: Determine Cost for Developing n
Applications with System-Family Engineering -

Four Cost Constituents

1. Adaptthe 2. Built the core-asset base: C, 4

arganigation: Cgp,

.. |
e ,
3. Build product- 4 Re-use %
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Central Cost Model

The cost C for developing n applications with system-famihy
engineering:

SIEMENS
N

_H__

BOSCH
* C.p Cost for the organisation, e.q. rearganization, process improvement, training

ESi=y
 Cp ozt for building the core azzet baze
FYWTF  * Cige Cost for specific development, without reuse

& * o ee Dot for reusing a core azset
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Applying the Cost Model to the Scenarios

5l 5l
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Applying the Cost Model to the Scenarios

Scenario & n g n by
Meming 2 faniiles with
i, and i, & slers, C +Cm:-"' E m(ﬁa)"' E m(ﬁ'a
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Applying the Cost Model to the Scenarios

Scenario T
Carceling a product iv a My with sun poducts
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Conclusion

* The cost model allows fast, rule-of-thumb estimations of the cost
for producing products in a system famihy
= All relevant system-family scenarios are captured

* The cost model can be used for decisions about switching to
system family engineering and for many Kinds of cost decisions
SIEMENS  about product development in system family engineering

* It has been used to determine the return on investment (ROI) Tor

e switching to system-family engineering
e g
ﬂ BOSCH
ESI=7
“var
T_ ) FOMILIER Tach 12 30D, uiO == bm Family Trarsl lay BEoaemy
!,'.. —rpr m__‘_;_ 2 Semere, Frauatotr |IEE:E, Raierl Basdh Smb H, BB, BEuelal! AT Programme , TEA prdeclipIXTE, FAMILIEE
= = = UTT, Urdue e oo s il d, wodum =oTvee A s

Previous Next Close Window

http://www.sei.cmu.edu/productlines/simple/cost_model/cost_model_12.htm [4/23/2009 1:19:12 PM]


javascript:window.close();

From Projects to Product Lines: A Cost Model for Software System Families (Page 13)

References

* 3. Boeckle, P. Clements, J. D. McGregor, D. Muthig, K. Schmid:
“Calculating ROI for Software Product Lines ", IEEE Software,
Yol. 21, No. 3, 2004

* (3. Boeckle, P. Clements, J. D. McGregor, D. Muthig, K. Schmid:
“f Cost Model for Software Product Lines”, Proc. 5th Int’l

SIEMENS ‘éﬁ;uur:;:shup Product Family Eng., LNCS 3014, Springer-Yerlag,

= » K. Schmid, “An Initial Model of Product Line Economics,” Proc.

Berea 4th Int’'l Workshop Product Family Eng., LNCS 2290, Springer-
[Z] sosch  werlag, 2001, pp. 38-50.

E)
T FoMILIEE Tach 12 O0'D,uiO == km Famly Trarsl o BEoaomy
TR T R TWARS 2 Semere, Frauatotr |IEE:E, Raierl Basdh Smb H, BB, BEuelal! AT Programme , [T EA prd eclip@E, FAMILIEE
: L WTT, Urdue ] oy byl ), o um Soivere S8, ar
Previous Close Window

http://www.sei.cmu.edu/productlines/simple/cost_model/cost_model_13.htm [4/23/2009 1:19:12 PM]


javascript:window.close();

