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Question and Objectives

* How to evaluate and quantify financial benefits (ROl of
transfemring to product family engineering in a practical setting?

* Ohjective of this presentation and our work was to examine how
to calculate and quantify the direct financial henefits of the

product family engineering

SIEMENS
._.....E. * Previously developed calculation method used and applied in
===—=  real company case study

m BOSCH = Focus on hiow to caculate & evaluating the model
l_ ESI s = Mon financial benefits excluded from the model
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“Ees
Previous Research

* Product line engineering is claimed to bring order of magnitude
benefits over the one-at-a-time project hased product
development (Clements & Northrop, 2002; Toft & al., 2000).
* Despite the claimed benefits, not all companies apply product
line engineering approach.
» As shown in previous studies, moving from the current practices
SIEMENS to the software product line engineering is risky (Schmid &
-] Yerlage, 2002), hurdensome and costhy (Reifer, 1997).
=== = Deciding on the shift can also be an awkward and highly
contingent decision situation (Schmid & VYerlage, 2002).
! ES' — Several articles and hooks have acknowledged these problems,
- but the articles focusing in on how to estimate the costs and
'Hﬁ'm henefits to justify the change are rare
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Introduction to Cost Model

* Return on investment should be used as the hasic decision
factor when deciding upon product line engineering
* Therefore the model with correct formula, for calculating ROl is
essential for product line engineering decision
* A return on investment calculation model for software product
lines has heen established in Cafe/Families project and
SIEMENS |, hiished in 2004 [Biickle, Clements, McGregor, Muthig, Schmid,
.. | 2004]
=== =« The model can be used to compare ROI of Traditional vs. product
E BOSCH line approach in product development
= ROl = (Cost of 080 Way — Cost of Now Way) 7 investmonts
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Wi
Introduction to Cost Model used

* The formula for calculating the costs of creating a product family
is presented helow: [fron article)

nl
Cﬂrg T C.:'.:z-":l T z (Cum'que(.pz' ) + Creu.se (.pz ))
i=1

SIEMENS
# » Assumes that you have existing products that you transfer to
e PFE _
= Four variables:
E mai = Corg - Organizational change costs
F ESI = = Coab o Building a core asset base (platform)
_ﬁ:ﬁ_ = Cunigue ; Building un.lque partz of the product
VT s Creuze  cost of reusing aszet baze
i
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Case Description

High-technology manufacturing compamy

Software major part of the products

Focus on one unit, currently manufacturing 14 stand-alone

products

Company operates in turhulent, fast changing environment and

SIEMENS products are changing _rapld_l:-,r o -

-  Currenthy software engineering inside the unit is distributed to

different sites and additionally several vendors provide parts od

=== the SW
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Approach
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Eb?el LEJCDHF.%HES hle:]&'lgsa coltected for the case study

Cost of bulding one indomidual product withod FL enginesrmg? Cprod 1
Humber of existmgz products Hprod 15
Horor big 15 the conmnon part m to be product Ime?
(Fapidly champie, different ohnol ples distinetive features) Pcab 40 %
What 15 the cost of soopmg exetrise?
(Architecture, nuultisite, progrmening Bnguares) Czcoping 1
Horer ntiach one product changes inversionupdate?
SIEMENS (Chuality —testine. mew tecfmelogy standards, dernoniz) Pwchge 30 %
- Hevor ntiach oore asset base changes mversonupdate? Fcab 10 %
IS Hevor ninach effot 15 needed o train and change organzation to
[5 soscH adopt PLE?
i (Trdependent naltisite, culiuralissues, diferent stadards,
E ES' R processes, B become gffective with new code) Corg 20
VT Herar martr tomes more expensire # 15 to develop sofbarare reusable  Prauseco 250
[core asset basa]? stx %
T FAMNLTER T 12 Coob a0 fara o em iy el b Eomms

& Semere, Fraurtoir IBESE, Rcberl Basdh Smb H, BE, Eurelal! A3 Programme , TEA prdeclipmaTE, FAMILIEE
WTT, U] boord yudes ks, nodum =oTeee S,

Previous Next Close Window
1234567891011 12 13 14

http://www.sel .cmu.edu/productlines/simple/case_study/case_study_9.htm [4/23/2009 1:20:51 PM]


javascript:window.close();

From Projects to Product Lines: A Product Line Economics Case Study (Page 10)

SIEMENS

I T ST )

Calculating the variables

Nata collected was dsed o caklale the cost model components

Effort needed to it and chatize orzanimtion to adopt PLE

Corg Corg

Core asset bage cost

{ Brewsecosiy * Foab * Cprod + Csooping) Ceakb

Cost of baailding each prodicts 1xigae part?

((1-Feab)*Fwhg* Cpood ) Cunique

Co=t of updating the core asset base in wersion update

[Foab * Peab * Cprod] Crense
nl

C.-;'rg + C{@ + Z (Cmqw (pz> + C?‘ELLFE (pz>>

=1
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The Results
* [nthis case model indicates bt e o Con ARbE N
that in transforming to 1o
product line engineering i R
break even would being 29 il e
products o
= Inthis case 15 products, not S
SIEMENS heneficial ‘i s
B = ROl calculated in this caseis = ..
—— —47 U fee
1 ] F T & onod kT ok oa il EF ST I 1)
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Comments on the Results

* The results suggested by the model are not very encouraging

considering PL
* Main reason for this is estimated high training and organizational
change costs, reasons for high costs are:
s Multizite development environmenrt

= Requires large effol to gain agreement
» Bwery site has own wishes, organizational boundanies, trawveling costs

SIEMENS = Multiple tazsks included

= Initial resource gathering

] + Architecturs planning
“ﬂ. . . .
e HE.SE:LII'CE allocation for component project
= Training about components for whale personne
m BOSCH = Common tools mplementation (eg. wersion management)
s *» Individual training + leaming timeto leam to uze certain components
l- ES' - s Calculated az atime to become effective with new code & processes &
% standards
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Conclusion & Outlook

* The cost model used is very heneficial in calculating quickhy
rough estimate of the henefits of the software product line
engineering (took 1 month, ahout 15 man days)

* Level of detail is sufficient for rough estimate, hut in order to
prepare detailed financial calculations to hase decision on PLE
more detailed model is needed

SIEMENS " Anvhow we found the cost model useful for every organization
considering PLE approach. Model can he applied very quickly to
yvield first estimates on the financial effects of the PLE

* Model is still 1't revision, limitations exists:

= Model does not conzider non-financial benefitz of product line engineering,
e.q. faster time to market, higher product guality

= A==umes hig bang approach
= Lacks time effect on investment
= Sensitivity anakesis not built in
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Further Information & Contacts

* Original cost model presentiation

= Bockle, G. Clementz, P. MoGregor, J.D. Muthig, D. & Schmid, K. (20047,
Calculsting ROl for zofteeare product ines. JEEE Soffwars 2103), 23 =31

= Clemerts P.C., McGregor J.D., & Cohen S.G. (20051, The Shractured
Intuitive Maoge) for Procduct Dine Ecaporics (SIWRLE), TCMUSSEL-2005-
TR-003, ESC-TR-2005-003) Pittzhurgh, P& Softeare Engineering
Inztitute, Carnegie Mellon University, 2005, (alzo in ZEI website)

SIEMENS
* Cost Model Case Study

Pl s s Jukka Heikkild (Jupsi@@oe pufi, primary contact)
s Hai Yuolajgeyi (Bai vuolajaridbnokizcom)
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