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Introducing myself

Drs. Harold van Heeringen,
 >20 years experience in IT, >15 years in software measurement and metrics
 ISBSG – President
 METRI – Senior Consultant ADM Benchmarking
 NESMA – board member International cooperation and partnerships
 COSMIC - Dutch representative in the International Advisory Council (IAC)
 ICEAA trainer of CEBoK chapter 12: Software Cost Estimation
 sCEBoK initiator and module developer
 Dutch Association for Cost Engineers (DACE) – working group parametric

analysis
 Speaker at many conferences on software measurement, estimation and

benchmarking
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Topics addressed

 Industry Maturity 

 Software Estimation – the current practice

 Performance measurement

 Standard Performance Metrics

 Software Size

 Estimation Maturity Model

 Introducing the Software Cost Estimation Body of Knowledge

 Available Industry Data

 Conclusions
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Software Projects often fail!
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Failing IT projects cost the Dutch government 7 
billion USD per year

Projects > 10 million USD only 7% succeeds.

In total, only 30% of IT projects are successful.

These are tax dollars and  one of the reasons the 
whole country was in recession for years.
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Performance Measurement
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Size
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Software Size
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LOC, SLOC, ESLOC
Nesma / IFPUG Function Points
COSMIC Function Points
Usecase Points
IBRA points
Fast Function Points
SNAP Points
Configuration Points
Object Points
Complexity Points
…..
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Key Performance Metrics

• Productivity Effort hours spent

• Cost Efficiency Team cost

• Velocity Duration (months)

• Product Quality Defects Delivered

• Code Quality Metrics Maintainability 
Reliability
Performance
Security
Technical Debt
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Size of the delivered Software Product

Size of the delivered Software Product

Size of the delivered Software Product

Size of the delivered Software Product

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



Estimating maturity model*
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text

Estimation Bias Mitigation 
Begins at Level 2, 
Solid at Level 3

• Expert opinions, not based on data. 
• Human bias: Likely to be inaccurate and low

• Parametric 
estimates

• Based on size, 
data and models

* Developed by Dan Galorath, www.galorath.com
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Cost Estimator
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Software Cost Estimator
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‘Expert’ Estimation
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Realistic estimation is a Key Success Factor

A realistic estimate is one of the most important conditions for a successful project.

The estimate is the basis for:
 Business case
 Planning
 Proposal (outsourcing: fixed price / date)
 Financial result of the project… and the organization
 Claiming and releasing of resources
 Alignment between IT and business / customer
 Progress reports / dashboards
 The feeling of the team and the stakeholders

Without a realistic estimate, the project is likely to fail!
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Effects
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Non-linear extra costs

Planning errors

Team enlargement more expensive, not faster

Extra management attention / overhead

Stress: More defects, lower maintainability !!

Linear extra costs

Extra hours will be used
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Estimation maturity and extra cost
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Expert
Estimates
Level 
0-1

Parametric
Estimates
Level 2-5
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Software Cost Estimator as a Profession
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Software

Software
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Software Cost Estimation Body of Knowledge (sCEBoK)

 Software Cost Estimation Body of Knowledge (sCEBoK). 
 This body of knowledge will contain relevant knowledge to fulfil the role of Software Cost Estimator and will be the 

basis for training and certification. Except knowledge, experience is an important criterion to pass this exam.
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Available Industry Data

 International Software Benchmarking Standards Group (ISBSG)
 Independent and not-for-profit organization based in Australia
 Full Members are non-profit organizations, like AMMS, Nesma, 

IFPUG, FiSMA, China SPI, GUFPI-ISMA, JFPUG, Kosma and 
commercial organizations Galorath, Kexin Science and Leda-MC

 Bronze member: COSMIC

 Grows and exploits two repositories of software data:
 New development projects and enhancements    (> 9000 

projects, releases and sprints)
 Maintenance and support (> 1100 applications)

 Everybody can submit project data 
 Questionnaires on the site, online or Excel data files
 Anonymous
 Free benchmark report in return
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Mission

 Mission: “To improve the management of IT resources by both business and government, through the provision 
and exploitation of public repositories of software engineering knowledge that are standardized, verified, recent
and representative of current technologies”

 All ISBSG data is 
 validated and rated in accordance with its quality guidelines
 current
 representative of the industry
 independent and trusted
 captured from a range of organization sizes and industries 

SOFTWARE COST ESTIMATION – WHY IS IT DIFFERENT?

Presented at the 2019 ICEAA Professional Development & Training Workshop - www.iceaaonline.com



ISBSG data

 >9100 rows in Excel, Easy to analyze. 
 250 data fields (columns) per project
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Rating Rating Software Age Major Grouping Major Grouping Major Grouping Major Grouping Major Grouping Major Grouping Major Grouping Major Grouping Sizing Sizing

ISBSG Pro je c t ID Da ta  Qua lity  
Ra ting

UFP 
ra ting

Ye a r o f 
Pro je c t

Ind ustry  Se cto r Org a nisa tio n 
T yp e

Ap p lica tio n 
Gro up

Ap p lica tio n 
T yp e

De ve lo p me nt 
T yp e

La ng ua g e  
T yp e

Prima ry  Pro g ra mming  
La ng ua g e

Co unt 
Ap p ro a ch

Functio na l Size Re la tive  Size

10007 B B 2016 Communication Telecom Business ApplicatioCustomer relations  Enhancement Java IFPUG 4+ 51 S
10293 B B 2016 Utilities General; Business Enhancement 4GL .Net NESMA 32 S
10392 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 132 M1
10421 B B 2016 Communication TelecommunicationBusiness ApplicatioOther Enhancement 4GL .Net IFPUG 4+ 74 S
10546 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 86 S
10834 A B 2016 Government General; Business Migration 3GL Java NESMA 167 M1
11014 B B 2016 Communication TelecommunicationBusiness ApplicatioCustomer Relation  Enhancement 3GL Java IFPUG 4+ 66 S
11294 C C 2016 Banking New Development 3GL COBOL Gartner FFP 280 M1
11530 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 118 M1
12117 B B 2016 Communication TelecommunicationBusiness ApplicatioOther Enhancement 3GL Java IFPUG 4+ 174 M1
12255 B B 2016 Enhancement Java COSMIC 362 M2
12744 B B 2016 Communication TelecommunicationBusiness ApplicatioOther Enhancement 3GL Java IFPUG 4+ 91 S
12798 B B 2016 Communication TelecommunicationBusiness ApplicatioCustomer Relation  Enhancement 3GL Java IFPUG 4+ 110 M1
12808 C C 2016 Banking New Development COBOL Gartner FFP 51 S
12989 B B 2016 Communication TelecommunicationBusiness ApplicatioCustomer Relation  Enhancement 3GL Java IFPUG 4+ 98 S
13003 B B 2016 Enhancement 4GL .Net IFPUG 118 M1
13461 B B 2016 Communication TelecommunicationBusiness ApplicatioOther Enhancement 3GL Java IFPUG 4+ 189 M1
13472 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 58 S
13492 B B 2016 Communication TelecommunicationBusiness ApplicatioCustomer Relation  Enhancement 3GL Java IFPUG 4+ 133 M1
13888 B B 2016 New Development Java IFPUG 453 M2
13915 B B 2016 Communication TelecommunicationBusiness ApplicatioCustomer relations  Enhancement 3GL Java IFPUG 4+ 123 M1
14423 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 80 S
14550 A B 2016 Government Government; Onshore New development 3GL C# NESMA 192 M1
14892 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 195 M1
14938 B B 2016 Communication Telecom Business ApplicatioCustomer Relation  Enhancement Java IFPUG 4+ 78 S
15103 B B 2016 New Development .Net IFPUG 139 M1
15436 B B 2016 New Development .Net IFPUG 95 S
15528 B B 2016 Communication TelecommunicationBusiness ApplicatioCustomer Relation  Enhancement 3GL Java IFPUG 4+ 192 M1
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Example: Estimate  Landing zone

 Selection:
 Data Quality: A or B
 Year of Project > 2012
 Project Type: Enhancement
 Primary Programming language: Java
 Count approach: Nesma or IFPUG

 The landing zone may be in this case:
 Low: 6.8 h/FP
 Likely: 7.8 h/FP
 Max: 9.4 h/FP

 Further refinement may be possible, 
 Size category
 Development methodology
 Industry
 Application type
 …
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PDR (hours/FP)
Number of projects 166
Minimum 4,2
Percentile 10% 5,3
Percentile 25% 6,8
Median 7,8
Percentile 75% 9,4
Percentile 90% 10,2
Maximum 15,3
Average 7,9

Landing zone
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Future 
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