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What is the problem?

Recreate \ Find out what the
environmeny Ny | User was doing
| -
No

Update the

aie the buggy
system -

Change code —
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What is the solution?

Daytime
Management

User
Request
Output +
Input data

.0
Process
request
Produce
response
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What is the solution?

Daytime
Management

Night time

=L

.0
Process
request

Produce
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What is the solution?

Daytime Night time
Management Automatic Bug Fixing

Improvement
Report

.0
Process
request
Produce
esponse

Input data
Caught exception
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e (E) The result is equal to or better than the most recent human-created solution to a long-standing problem for

which there has been a succession of increasingly better human-created solutions.

e (G) The result solves a problem of indisputable difficulty in its field.

Saemundur O. Haraldsson®
University of Stirling
Stirling, United Kingdom FK9 4LA
soh(@cs.stiracuk

Alexander EI Brownlee
University of Stirling
Stirling, United Kingdom FK9 4LA
shr@cs stir.ac.uk

ABSTRACT

‘We present a bespoke live system in commercial use with self-
improving capability. During daytime business hours it provides
an overview and control for many specialists to simullaneously
schedule and observe the rehabilitation process for multiple clients.
However in the evening, after the last user logs out, it starts a
self-analysis based on the day’s recorded interactions. It generates
test data from the recorded interactions for Genetic Inprovement
to fix any recorded bugs that have raised exceptions. The system
has already been under test for over 6 months and has in that time
identified, located, and fixed 22 bugs. No other bugs have been
yANUg identified by other methods during that time. It demonstrates the
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Fixing Bugs in Your Sleep: How Genetic Improvement Became
an Overnight Success
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1 INTRODUCTION

Genetic Improvement (GI) [35] is a growing area within Search
Based Software Engineering (SBSE) [23, 24] which uses computa-
tional search methods Lo improve existing soflware. Despite its
growlh within academic research the practical usage of GIhas not
yet followed. Like with many SBSE applications, the software in
dustry needs an incubation period for new ideas where they come
to trust in outcomes and see those ideas as cost effective solutions
Gl is in the ideal position to shorten that period for the latter as
it presents a considerable cost decrease for the software life cy
cle’s often most expensive parl: maintenance [18, 34]. There are
examples of software improved by GI being used and publicly avail-

effectivencss ursnnalg test data hsncraiion aind the abuu‘ofc.l for able [31] which i presive \.ansm:zmﬁ Low wane Clicacs

The Use of Automatic Test Data Generation for
Genetic Improvement in a Live System
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Abstraci—In this paper we present a bespoke live system in
commercial use that has been i with self-mprovi

the product. It is a bespoke program for a vocational rehabilita-

propertics. During business hours it provides overview and
control for many specialists to simultancously schedule and
observe the rehabilitation process for multiple clients. However
in the evening, after the last user logs out, it starts a self-analysis
based on the day's recorded interactions and the self-mproving
process. It uses Search Based Software Testing (SBST) techniques
to generate test data for Genetic Improvement (GI) to fix any bugs
if exceptions have been recorded. The system has already heen
under testing for 4 months and demonstrates the effectiveness of
simple test data gencration and the power of GI for improving
live code.

Keywords-Search Based Software Engineering; Test data gen-
cration; Bug fixing; Real world application

tion centre, d ped and
Centre in Reykjavik, Ieeland.
The remainder of the paper is structured as follow
tion II lists some related work and inspirations. Section 11T
details what the system does during business hours and how it
keeps reconds for later generating test data. Section IV explains
how the daily data is used 1o generate and utilise test data
and Section V summarises the current data gathered since the
launch of JM. Section VI gives an overview of what future

d by Janus Rehabilitation

Sec-

directions we are currently contemplating.

II. RELATED WORK
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22 bugs fixed
Overnight!

Suggested Fixes
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Why is this best?

e First ever example
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e First ever example

e All bugs fixed overnight
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e First ever example

e All bugs fixed overnight

e Widespread impact
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First ever example
All bugs fixed overnight
Widespread impact

Applicable to any software
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First ever example

All bugs fixed overnight
Widespread impact
Applicable to any software

Approved by domain
experts and practitioners
alike
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