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The GAO reports that most DoD 
business system modernization 
projects fail to establish a baseline 
within 2 years. These are not 
unprecedented systems – viable 
solutions exist, but choosing a 
solution involves stakeholders 
agreeing about the architecture 
approach and delivery sequence. 
We’ve found that in many cases, only 
a few decisions affect the solution 
cost and bene�t, and we have 
developed a method and tool to help 
�nd those decisions that matter.

Softgoal Modeling is a lightweight approach to 
capture the structure of the decisions to be 
made as a network. Softgoals allow 
representation of subjective, qualitative desires 
about the system. 

Analytic Hierarchy Process (AHP) collects 
stakeholder preferences about the 
softgoaldecisions. AHP is time-ef�cient for 
stakeholders, using pairwise comparisons to 
rank alternatives.

LOOPHOLE is a search-based tool that uses 
differential evolution to ef�ciently �nd optimal 
solutions–the combinations of decisions that 
best satisfy preferences and other constraints. 
LOOPHOLE then uses Bayesian inference to 
identify the decisions that contribute to the best 
solutions-the Key Decisions that have the most 
in�uence over the quality of the solution.

This approach scales to large decision models, 
and is fast enough to provide real time 
collaboration support. By focusing on the 
decisions that matter, programs can focus 
attention, establish baselines, and make faster 
progress.
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Decision Name: Data Model? 
Description: What type of data model should we develop? 
Alternatives: Comprehensive 
 Extensible 
 Speci�c 

Criterion: Schedule 

Comprehensive is signi�cantly worse than (-7) Extensible
Comprehensive is signi�cantly worse than (-7) Speci�c
Extensible is a little worse than (-3) Speci�c

Criterion: Life-Cycle Costs 

Comprehensive is signi�cantly worse than (-7) Extensible
Comprehensive is signi�cantly worse than (-7) Speci�c
Extensible is somewhat worse than (-5) Speci�c

Criterion: Dependencies and Interoperability with Other Investments 

Comprehensive is signi�cantly worse than (-7) Extensible
Comprehensive is signi�cantly worse than (-7) Speci�c
Extensible is the same as (1) Speci�c

Criterion: Overall Risk of Investment Failure 

Comprehensive is somewhat worse than (-5) Extensible
Comprehensive is somewhat worse than (-5) Speci�c
Extensible is the same as (1) Speci�c
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