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▪ Software sustainment is an increasingly important part of the operation 
of a complex systems  (65-75%)

▪ Software estimates continue to focus primarily on development costs, 
light on the sustainment costs

▪ Limited data exists to support software sustainment estimates, 
especially in the public domain

▪ This study uses the ISBSG M&S Dataset  - August 2020 Version 7

- 226 datapoints

▪ Filter on IFPUG and NESMA

▪ Filter for missing hours

▪ Other filters (listed in paper available from author)

Introduction
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▪ Software sustainment is generally considered to be all activities associated with a software 
application after it is release to the public

▪ The context of this software sustainment study is aligned to the maintenance and support activities 
covered by the ISBSG M&S Data Set

Software Sustain
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▪ What can we learn from the M&S Dataset? 

▪ How can what we learn provide software sustainment guidance to the cost community?

▪ What useful benchmarks can we find to support estimation?

▪ Are there any useful Cost Estimating Relationships(CER) we can derive?

The Questions to be Answered
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Data Collection and Analysis

September 23, 2022 © 2022 Unison. All Rights Reserved.— 6 —



▪ Following Steps were taken to 
prepare the data for analysis

- Filter for IFPUG and NESMA 
records only

- Replace missing value with 0 
where it made sense 

- Remove Records based on age of 
Benchmark

- Eliminate attributes not needed 
for the study

- Digitized qualitative attributes 
where it made sense

Data Understanding and Preparation

September 23, 2022 © 2022 Unison. All Rights Reserved.— 7 —



▪ Correlation Matrix was used to identify suspects for analysis

▪ Operators were added to the RM process to perform analysis – primarily regression analysis

Modeling and Evaluation
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Modeling and Evaluation
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▪ Benchmarks were compiled for:

- Application Size

- Hours

- Hours Per Size

- Defect Counts

▪ Benchmarks include:

- Sample Size

- Min., Max

- 25%,75%

- Median

- Mode

- Standard Deviation

- Coefficient of Variation

Results - Benchmarks
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Comprehensive Benchmarks
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▪ More detailed studies for categories with enough data

▪ Categories studied include choices in the following 
categories:

- Primary Language

- Application Type

- Industry Sector 

- Organization Type

Additional Benchmark Scenarios
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▪ Within RM for the Regression analysis – the following 
Operators were used

- Cross Validation – returns Linear Regression on the entire 
data set and returns performance parameters

- Split Data Operator – separate data into a training (75%) 
and scoring set (25%)

- Linear regression operator creates a model and sends it 
to the Apply Model score the model

Modeling and Evaluation
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Modeling and Evaluation

September 23, 2022 © 2022 Unison. All Rights Reserved.— 14 —



▪ Lessons Learned to support estimation

- Similar domains and projects support:

▪ Industry specific benchmarks

▪ Programming Language benchmarks

▪ Organizational benchmarks

▪ Rules of thumb to allocate maintenance & support 
through lifecycle

▪ Rules of thumb for predicting defect types

- Resulting CERs provide potential predictors for 

▪ Software Support

▪ Software Maintenance

▪ Program Defects

- The relationships around Size and Defects better for 
Support than Maintenance

Lessons Learned
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▪ Observations about ISBSG and data collection

- Conflicts between Total Hours (for Support and 
Maintenance) and sum of sub-categories

- Free form fields are hard to work with 

- Application Set information would be more useful if 
assigned (anonymous) project and companies

- Enhancement percent might be better if replaced with 
discrimination between baseline and new

- Latent defects would be a good attribute to collect
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