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digraph G {
ﬂ[lﬂhEl=”1&uelM5g”];
® -> 1 [label="0"];

@ -> 2 [label="1"];
1[label="null"];
2[label="highLevel"];
> 3 [Label="0"];

> 4 [label="1"];
3[label="null"];
4[label="1sRunning"];
4 -> 5 [label="0"];

4 -> 6 [label="1"];
5[label="null"];
6[label="end"];

6 -> 7 [label="0"];

6 -> 8 [label="1"];
7[label="null"];
8[label="setReady"];
8 -> 9 [label="0"];

8 -> 10 [label="1"];
9[label="null"];
10[label="1sNotReady"];
10 -> 11 [label="0"];
10 -= 12 [label="1"];
11[label="null"];
12[label="pumpStart"];
12 -> 13 [label="0"];
12 -> 14 [label="1"];
13[label="null"];
14[label="setRunning"];
14 -> 15 [label="0"];
14 -> 16 [label="1"];
15[label="null"];
16[label="null"];
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Abstract

Adaptive learning is a new method for analyzing the performance of Software Product
Lines (SPLs) and model-based testing. In this type of learning, the focus is on creating
a behavioral model of the SPL. Due to commonalities between different products of an
SPL, it is possible to use the previously learned models to improve efficiency and learn-
ing performance. Behavioral models often do not exist in the real world or are obsolete
and therefore require further analysis from previous implementations. In these cases, it is
preferable to use adaptive model learning. Many variables cause challenges in this type of
learning, the most important of which is the number of queries performed, which in many
cases makes learning impossible. For this reason, it is necessary to use adaptive learn-
ing algorithms instead of previous space and time-consuming classic algorithms. In this
project, we intended to measure the improvement of the learning performance by applying
an adaptive model based on the famous Kearns and Vazirani tree-based algorithm. Two
important components in learning are membership queries and equivalence queries. The
main criteria for measuring performance in this research are the number of learning rounds
, equivalence queries, resets and the total number of input symbols In this project, after
the initial implementation of the non-adaptive algorithm, we obtained the discrimination
tree used in the learning. Then using the algorithm defined in this article, we extracted a
file of the queries’ appropriate inputs and outputs stored in the discrimination tree. In the
next step, the adaptive learning algorithm was implemented, which by receiving the file
obtained from learning the previous product, builds a tree based on this information and
uses it to learn the new product. In this way, by reusing the previous product queries, the
number of subsequent product queries will be reduced, which will be an important step in
processing and analyzing SPLs.

Keywords Tree-based Adaptive Model Learning, Behavioral Model, Software Product
Lines, Kearns and Vazirani Algorithm
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