Empirical Methods in Strategic
Software Engineering

Daniel Port
Information Technology Management
University of Hawaii at Manoa

What problems am | tackling?

o Strategic decision making and planning of
software engineering activities
Strategic
o Activities explicitly planned to achieve desired
goals on average

Examples: Maximize risk-reduction at minimum cost,
“how much [testing, IV&V, architecture flexibility,
COTS assessment, security, ...] is enough?”,

return on investment (ROI)

Tactical

o Small-scale actions serving to contain or
respond, made or carried out with only a limited
or immediate end in view

Top-10 risk monitoring, Risk contingency plans, XP

We are seeking strategic models that
help determine good strategies
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Strategy Matters!
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How am | working to solve them?

o “Scorecard” models to convert qualitative
data to meaningful quantitative data
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o Hackystat for automated data collection
www.hackystat.org

o The Strategic method
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How does this apply or help Japanese
software industry?

Three current relevant Strategic Software
Engineering research projects

Strategic IV&V

Critical factors for adoption of custom
developed software

Software telemetry inputs for strategic SWE
tools
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Current Strategic SWE projects (1)

Characterisiic

Strategic 1IV&V planning (JAXA, NASA, ESA)
o To build a practical and valuable tool to aid in

What techniques to use, what priority, to what
degree, how much is enough IV&V, what is the
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Current Strategic SWE projects (2)

A “successfully completed” software development
project does not guarantee that the resulting product
will be adopted and used.

Frequently factors outside the typical scope of the
developers inhibit adoption of a new software
product or system.

Our study: What are these factors and
how do they affect adoption rate?
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Current Strategic SWE projects (3)

Most strategic software engineering ‘S %0
decision tools such as COCOMO |1 do —
not make use of automatically
collected project data (software j—
telemetry). —
o The project has produced 100 KSLOC e r————————
in 3.4 months, what is the expected = |[#—— e
remaining effort? = —x
o The requirements have changed 12%, |-

how does this change the schedule?

We are working on models to
integrate software telemetry
into strategic decision tools

How do empirical methods help with
those problems and solutions?

o Strategic methods depend critically on having
good empirical data and sound empirical
methods!

Scorecard models

o Require qualitative input values and quantitative
score estimates for scorecard

o Calibration values for model from real-project data

Critical factors satisfaction and outcome data from
real-projects for predictive model

Hackystat (obvious)

Strategic method depends on current risk, risk
reduction, and cost data
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How could EASE and EPM be used?
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How can EASE or the Japanese
software industry cooperate with your
work?
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