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What problems am I tackling?
Strategic decision making and planning of 
software engineering activities

Strategic
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
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!

“good” strategy
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Strategic Planning is not Easy for People

Comparison of Strategies
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How am I working to solve them?
“Scorecard” models to convert qualitative 
data to meaningful quantitative data

P(Ai) = c1 * c2 * … * c13 * 2-13

EF(Tj) = (1+Δc1)*(1+Δc2)*…*(1+Δc13)* d1 * d2 * … * d8 * 2-13

Hackystat for automated data collection
www.hackystat.org

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

Three current relevant Strategic Software 
Engineering research projects

1. Strategic IV&V

2. Critical factors for adoption of custom 
developed software

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

Strategic IV&V planning (JAXA, NASA, ESA)
To build a practical and valuable tool to aid in 
the planning and rationalization of IV&V 
activities

Make best use of limited resources
What techniques to use, what priority, to what 
degree, how much is enough IV&V, what is the 
benefit of IV&V

CR IV&V Strategy

0
50000

100000
150000
200000
250000
300000
350000
400000
450000
500000

0 10 20 30 40
Effort

R
E

T_i Attribute
Techniqu
e

RE 
Change Cost Benefit CB

cumulativ
e risk 
reduction

cumulativ
e cost

Start None None None None None None 439375 0
T_1 A6 T7 50000 0.02 49999.98 2500000 389375 0.02
T_2 A13 T21 25000 0.16 24999.84 156250 364375 0.18
T_3 A14 T22 25000 0.16 24999.84 156250 339375 0.34
T_4 A21 T31 12500 0.14 12499.86 89285.71 326875 0.48
T_5 A19 T27 75000 2.4 74997.6 31250 251875 2.88
T_6 A3 T4 100000 4 99996 25000 151875 6.88
T_7 A12 T19 50000 2.4 49997.6 20833.33 101875 9.28
T_8 A20 T30 50000 2.4 49997.6 20833.33 51875 11.68
T_9 A7 T13 3125 0.16 3124.84 19531.25 48750 11.84
T_10 A5 T6 25000 4 24996 6250 23750 15.84
T_11 A18 T26 18750 8 18742 2343.75 5000 23.84
T_12 A8 T15 2500 3.5 2496.5 714.286 2500 27.34
T_13 A4 T5 2500 4 2496 625 0 31.34
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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?

Focused Represen- O & M Collabo- Domain Business Shared WinWin Stable Client
tative Resources rative Knowledge Case Vision Stkhldrs Envir. Success

org1
ABC + + + + + + + + + (+) + + + +
BCD + (+) (-) (+) (+) (-) + + + (+) (+) (+) (-) (+)
org2
EFG + + + + + (+) + + + + + + + +
HIJ + + + + + + + + + + + + + +
org3
KLM (-) (+) + + (+) (+) + (+) (+) + + (+) + -
NOP + + + + + + + + + + + + + +
org4
QRS (-) + (+) (+) (+) - + (+) (+) + (+) (-) (-) (-)
QRS2 + + + (+) (+) + + (+) (+) + + + + +
TUV + + (+) + + + + (+) (+) + + + + +
org4
XYZ + + + (+) + + + (+) + (+) (+) (-) - -
123 + + + + + + + + + + + + + +

Application
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Current Strategic SWE projects (3)
Most strategic software engineering 
decision tools such as COCOMO II do 
not make use of automatically 
collected project data (software 
telemetry).

The project has produced 100 KSLOC 
in 3.4 months, what is the expected 
remaining effort?
The requirements have changed 12%, 
how does this change the schedule? 

We are working on models to 
integrate software telemetry 
into strategic decision tools
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How do empirical methods help with 
those problems and solutions?

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

Scorecard models
Require qualitative input values and quantitative 
score estimates for scorecard
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?


