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Questions ...

ÅDid you ever go after the worldós next 
model/standard or hype?

ïIf yes, how (much) did it help you?

ÅAre you able today to tell what targeted, 
actual and historical values of your main 
KPIs are?

ïIf not, would you be interested to know?
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1. Software Industry

Å The software industry still isn't doing a very good job at 
managing by the numbers

òOftentimes, software projects are managed by just 
three metrics: schedule/effort and critical defects 

found during testingò

Å This is a flatland view for a multi -dimensional terrain 
problem: "flying a plane using only a watch and a fuel 
gaugeñ

Å Other metrics must be in the equation as well, representing 
what will be built (product scope/quality) and how it is built 
(process)
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Biking (1/3)
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My home

Summary:

32.67  km
2 h 18 min

Question:

Am I fit?
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Mountain Biking (2/3)
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My home
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Mountain Biking (3/3)
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Elevation: 14 -16%

Total ascent: 1ó107 m
Calories burnt: 1ó697
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Problem Statement

òYou canôt fix what you refuse to 
measureò

ÅWhen quantitative information is missing:

ïManagement is like an emperor without 
clothes: decisions are not based on facts

ïImprovement initiatives result in satisfying 
standards/models instead of tangibly 
improving measured capability
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What is Improvement?

ÅIt is NOT about

ïSatisfying a model/standard

ïImplementing the next hype 

ÅIt is about becoming

ïMore predictable (performance)

ïFaster (efficiency)

ïMore effective (scope)

ïBetter (quality)
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Being Successful

Å Knowing the (performance) capability of your organization 
through the collection and analysis of historical data

Å Making credible commitments in terms of what will be 
delivered when against what cost

Å Managing development once it starts; this requires earned 
value management, activity distribution management and 
effective scope and quality management

Å Analyzing the impact of new initiatives by assessing how 
capability is affected in which areas; this prevents 
organizations from chasing hypes
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2. Empirical Information

ÅEmpirical Models

ïPutnam SLIM

ïCOCOMO II

ÅEmpirical Laws

ïMinimal development time!

ÅBenchmarking Data

ïGuru: Capers Jones

ÅObservation

ïAvailability hardly known, seldomly used ...
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Empirical Models
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Empirical Models
(Putnam SLIM, COCOMO II)

+
Benchmarking Data

features

schedule

effort

capability

characteristics
(product, platform, personnel, project)

size
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Empirical Laws
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Schedule Acceleration
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Question:

What would even 
be a better change?

size Ź
productivity ŷ

staffing rate ŷ
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Benchmarking Data
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Cost Categories
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Essential Non -Essential

= Quality Related 

Value -Added Non -Value -Added

Core PreventionSupport
Appraisal, 

rework
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Derived Ratios
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What Are Your Ratios?
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3. KPIs

òGetting too little or too much 
data is easy, identifying and 

extracting the relevant data and 
converting it to meaningful 

information for everyone is the 
challenge ò
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KPIs versus Metrics

ÅKPIs (= meaningful information) are meant to 
gauge progress toward or benchmark against 
vital, strategic objectives usually defined by 
upper management

ÅMetrics (= data) at a lower detail level are 
measured attributes of a process or a product 

ÅThe goal of KPIs is to foster greater visibility and 
faster reaction to opportunities and threats, 
hereby enabling informed decision -making
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KPI Selection Criteria

ÅMust support project management in 
analysing, planning and monitoring 
projects

ÅMust inform management where a project 
stands and in what direction it is heading

ÅMust support business units in measuring 
their capability improvement over time

ÅMust support organisations in 
comparing/benchmarking business units
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Questions to Answer

ÅProject Performance

ïWhat is the prediction of the performance of the project?

ÅProcess Efficiency

ïHow efficient is the development process?

ÅProduct Scope

ïHow large and stable is the scope of the planned effort 
in terms of features and size?

ÅProduct Quality

ïWhat is the expected quality of the resulting product 
(reliability and maintainability)?
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Derived KPI Categories

ÅProject Performance (= how predictable?)

ïCost, schedule, staffing rate, productivity

ÅProcess Efficiency (= how fast?)

ïEffort distribution (Cost of Quality model)

ÅProduct Scope (= how much?)

ïFeatures, deferral rate, size, re -use

ÅProduct quality (= how well?)

ïComplexity, test coverage, removal efficiency, 
defect density
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Best Practice KPI Set
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Project Performance Product Scope

Schedule Feature size

Budget Deferred

Staffing rate Size

Productivity Re-use

Process Efficiency Product Quality

Core Complexity

Support Test coverage

Prevention Defect density

Appraisal/rework Removal efficiency
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Maturization Effects
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Project Performance Product Scope

Schedule Feature size

Budget Deferred

Staffing rate Size

Productivity Re-use

Process Efficiency Product Quality

Core Complexity

Support Test coverage

Prevention Defect density

Appraisal/rework Removal efficiency
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Key Points to Remember

ÅAssessing real software performance 
capability requires a multi -dimensional 
view

ÅCompliance to process models and/or 
standards is no guarantee for high 
performance capability, although it may 
help (pragmatism versus bureacracy)

ÅThe set of Key Performance Indicators 
allows measuring real performance 
capability improvements over time and 
benchmarking
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4. Case Study Examples

ÅContext

ï2 B2B manufacturers (Case A, case B)

ïProduct functionality highly determined by 
software

ïCase A: applications are safety -critical

ïCase B: security of information is crucial

ÅCurrent performance

ïCMMI L2/3 (internal formal assessments)
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Issues

ÅNo benchmarking data for deferral rate and re -
use level

ïContext specific and lack of data

ïFinding: deferral rate unknown

ÅLimited benchmarking data for test coverage and 
complexity

ïMarket ...!

ïFinding: test coverage unknown

ÅFeature size (FP) = f ( Product size (KLOC) )

ïBackfiring used
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Conclusion: schedule more or less comparable with industry average

© SE - CURE AG



30

Conclusion: effort much higher than industry average
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Conclusion: staffing rate more or less comparable with industry average
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Conclusion: productivity much lower than industry average
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Conclusion: effort distribution considered unhealthy compared to industry average
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Defect Analysis (Example)

= 2.5*5 + 7.5*25 + 15*20 + 35*35 + 75*15

= (1*30 + 3*10 + 2*10)/(1 + 3 + 2)

Total number of injected defects = 
5ó000

= (5ó000-
375)/5ó000

= 
375/125

34
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Conclusion: defect density much higher than industry average
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Conclusion: removal efficiency much lower than industry average
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External
(relevant for the product users)

Internal
(relevant for the project)

άIƻǿ ǿŜƭƭ ŘƻŜǎ ǘƘŜ 
product support my 
development and 
ƳŀƛƴǘŜƴŀƴŎŜ ǘŀǎƪǎΚέ

άIƻǿ ǿŜƭƭ ŘƻŜǎ ǘƘŜ ǇǊƻŘǳŎǘ ǿƻǊƪΚέ

KPI: Complexity

KPI: Test coverage
KPI: Defect density
KPI: Running costs

Code/product Quality
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How difficult is it to understand, modify and verify the product?

Understand Modify Verify

Number of dependencies on 
other systems
Fan-out & cyclomatic complexity

Number of places that require 
attention upon modification
Change propagation
Code duplication

Number of required tests and
required test time
Cyclomaticcomplexity & fan-out

KPI: Complexity

ISO9126: Maintainability

Underlying Metrics
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Code Analysis (1/3)
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0 20Cyclomatic complexity

Finding in case studies: fan-out and (cyclomatic) complexity sometimes very high

www.solidsourceit.com
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Modification request related update

Code Analysis (2/3)
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Finding in case studies: change propagation often extremely high (> 25 files)

www.solidsourceit.com
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Code Analysis (3/3)
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Finding in case studies:

code duplication between 15-22%

www.solidsourceit.com
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Weakest Areas

ÅInefficient process

ïSum of appraisal and internal failure costs is high (> 
45%)

ïPost - release distribution would even be worse!

ÅLow code quality

ïCode complexity is high (> 15)

ïCode duplication is high (15 -22%)

ïChange propagation is high (1 change effects multiple 
files)

ÅThese are the primary causes
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Measure 1

ÅIncrease prevention costs (training, reviews, 
inspections) 

ÅExpected effects: 

ïWill increase removal efficiency and lower defect density 

ïWill decrease appraisal costs (testing) and rework costs 
(defect removal)

ïWill lead to faster schedule, lower effort and higher 
productivity

43© SE - CURE AG



Measure 2

ÅImprove code quality

ÅExpected effects:

ïWill increase test coverage

ïWill (again) increase removal efficiency and lower defect 
density 

ïWill (again) decrease appraisal costs (testing) and 
rework costs (defect removal)

ïWill (gain) lead to faster schedule, lower effort and 
higher productivity
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5. Conclusions

ÅProcess capability is not necessarily a 
good measure for high performance

ÅThis does not mean that process 
improvement is bad

ÅTo make it worth the investment, one 
should improve along a set of best 
practice KPIs instead of meeting the 
model/standard requirements only
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KPIs as Improvement 
Drivers

ÅOnce management starts actively using 
such KPIs, projects are forced to bring and 
keep not only their measurement process 
in place, but many other processes as well 
é

ïRequirements Management

ïProject Planning

ïProject Monitoring and Control

ïé
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Another Model ...
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Level 5

Quantitative Performance Optimization

Level 4

Quantitative Portfolio Management

Level 3

Standardized Measurements Across Projects

Level 2

Basic Measurements at Project Level

Level 1

No or Ad Hoc Measurements
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6. New Organization

ÅThe Software Benchmarking Organization (SBO) 
was founded in 2009

ÅThe objective is to provide benchmarking services 
to the software industry

ÅThe portfolio includes assessments, workshops, 
and supporting products

ÅThe portfolio is brought to the market through an 
international network with accredited partners 

ÅURL: www.sw -benchmarking.org
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Founding Partners

ÅSE-CURE AG (Switzerland)

ïHas developed the best practice KPI set, based on 
research and industrial case studies

ïFor more information: www.se -cure.ch

ÅSolidSource BV (Netherlands)

ïHas developed a powerful infrastructure to measure the 
best practice KPI set

ïFor more information: www.solidsourceit.com
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Objectives

Å Gain insight into an organizationôs capability by identifying 
the strengths and weaknesses of its current performance

Å Relate these strengths and weaknesses to the 
benchmarked KPI set 

Å Prioritize improvement plans

Å Focus on improvements (correct weaknesses that generate 
risks) that are most beneficial to the organization given its 
current performance level

Å Compare performance against industry values (average, 
best - in -class)
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Partner Network

Å The Software Benchmarking Organization is currently 
setting up a global network of accredited partners

Å Each partner will get non -exclusive rights or exclusive 
rights exploiting the portfolio in specific regions and/or 
markets after successful accreditation

Å By establishing and maintaining an excellent reputation, 
each partner will highly benefit from generated business in 
the partner network

Å Focus in 2010: Europe

Å Focus in 2011: USA, Asia

51© SE - CURE AG



Reference

ÅDr. Ir. Ton Tinus, Senior Development Director
(Philips Healthcare, BU CV):

ñThebenchmarking study executed by SBO
in April 2009 was very useful and has
brought many new insights . In addition,
benchmarking the results with industry
values was a useful exercise . The introduced
best practice KPI set is considered very
powerful and we have adopted the entire
set to monitor projects and improvements ."

52© SE - CURE AG



Reference

ÅDirk Gandras, Director Subsegment Tachograph 
Products (Continental) 

"Since 2009 , we have adopted the best
practice KPI set as part of our continuous
improvement program . At this stage, most
KPIs have been implemented . Using the set
for project monitoring has helped us to
improve the required transparency in our
software projects and supports us to make
informed decisions in a pro - active way ."
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Further Information

ÅIn case you are interested collaborating with us, 
contact Dr. Hans Sassenburg:

T +41 33 733 4682

M +41 79 231 6600

E sassenburg@sw -benchmarking.org

W www.sw -benchmarking.org
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Product Overview

See www.se -cure.ch/Products.html
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Project Reporting Cockpit
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The Project Reporting Cockpit will enable you to define and monitor a set of Key
PerformanceIndicators(KPIs)for your project. Historical,target and actualvaluesare
displayedin overviewsand charts, from which information can be consumedat a
glance.



Project Support Toolkit
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The Project Support Toolkit providespowerful instrumentsto project managersand
measurementsspecialiststo plan, monitor and control their projects on a more
detailedlevel,usingthe samesetof KPIsasin the ProjectReportingCockpit.


