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A Scoping Method to Implement Software Product Line
for Inertial Navigation System
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ABSTRACT

Software Product Line Engineering (SPLE) has been known as an efficient and effective software reuse methodology. One of the key
activities of SPLE is scoping analysis, which determines the range of the features to be developed as reusable assets. Although several
scoping methods has been reported, they are not sufficient to apply them to the defense domain. In this paper, we present a scoping
method applicable to the defense domain, and present a case study for applying SPLE to inertial navigation weapon system. At first,
the proposed method determines the range of candidate features to be applied for the platform. The range is then adjusted from the
perspective of product benefit. The final range of features is decided through considering the total cost of a product line. We will
demonstrate and evaluate the applicability of the proposed method by showing how we can decide the scope of features to be engineered

for the navigation software product line.
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Table 1. The Candidates of Feature for INS

Table 3. Evaluation Results for Feature Selection

Name Variability Function
Platform Initialization, interrupt, diagnostic,
Mandatory .
Control data input, mode control etc.
Align Optional | Compass align using initial data
Calculate initial position based on
Self-align Optional
'8 Pt the fixed gain methodology.
Pure Calculate status of body periodically
. Mandatory | using initial navigation information,
Navigation I
variation of speed and angle.
Aided .| Calculate Height compensation value
o Alternative . .
Navigation using data from aided sensors.
Table 2. Setting Value of Parameter
Factor Value
weight for feature importance 0.5
Feature
weight for effort saving 0.5
weight for asset coverage 0.5
Product
weight for effort saving 0.5
marginal value for selecting to feature 0.5
marginal value for selecting to product 0.7
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platform control 3 0.42 ouT
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Table 4. Evaluation Results for Product Line Selection

System A B C D E
# of feature 19 26 31 24 27
Evaluation value 0.80 | 0.85 | 0.60 | 0.88 | 0.73
Decision results (0=0.7) IN IN | OUT | IN IN
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