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ABSTRACT
Feedback-directed random test generation is a widely used
technique to generate random method sequences. It lever-
ages feedback to guide generation. However, the validity of
feedback guidance has not been challenged yet. In this pa-
per, we investigate the characteristics of feedback-directed
random test generation and propose a method that exploits
the obtained knowledge that excessive feedback limits the
diversity of tests. First, we show that the feedback loop
of feedback-directed generation algorithm is a positive feed-
back loop and amplifies the bias that emerges in the candi-
date value pool. This over-directs the generation and limits
the diversity of generated tests. Thus, limiting the amount
of feedback can improve diversity and e↵ectiveness of gener-
ated tests. Second, we propose a method named feedback-
controlled random test generation, which aggressively con-
trols the feedback in order to promote diversity of generated
tests. Experiments on eight di↵erent, real-world application
libraries indicate that our method increases branch cover-
age by 78% to 204% over the original feedback-directed al-
gorithm on large-scale utility libraries.
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1. INTRODUCTION
Feedback-directed random testing [17] is a promising tech-

nique to automatically generate software tests. The tech-
nique can create random method sequences using public
methods from the classes of a system-under-test (SUT). It
is a general and test oracle independent technique to gen-
erate software tests. Due to its generality and flexibility,
many researchers have used feedback-directed random test-
ing. Some researchers leveraged feedback-directed random
testing as a part of their proposed methods [5, 25]. Others
used feedback-directed random testing to prove their the-
ories on random testing [11, 12]. There is an interesting
study that mined SUT specifications by analyzing the dy-
namic behavior of SUT observed during feedback-directed
random testing [18]. In addition, feedback-directed random
testing has already been adopted by industries and under-
gone intensive use [19].

Despite its importance, characteristics of feedback-directed
random testing have seldom been studied. To the best of
our knowledge, some studies have proposed extensions to
feedback-directed random testing [14, 27], but they failed
to analyze the nature of feedback-directed random testing.
Specifically, the idea of feedback guidance had never been
challenged. In this paper we investigate characteristics of
feedback-directed random testing by using a model SUT and
propose a new technique that exploits the obtained knowl-
edge that excessive feedback over-directs generation, ampli-
fies bias, and limits the diversity of generated tests.

We address two research questions in this paper.

RQ1: Why does the test e↵ectiveness stop increasing at
di↵erent points depending on random seeds?

RQ2: Can our proposed technique lessen the dependency
on random seeds and improve the overall performance
of test generation?

The resulting test e↵ectiveness of feedback-directed random
testing should di↵er because of its randomness. However,
the observed di↵erence is much larger than expected. For
example, the interquartile range marks 10% in our prelim-
inary experiment on the model SUT. This spoils the credi-
bility of feedback-directed random testing.

There are three contributions in this paper.

• We hypothesize that feedback guidance over-directs the
generation and limits the diversity of generated tests
and show that both average score and variance of test
e↵ectiveness improve by limiting the amount of feed-
back.

Permission to make digital or hard copies of all or part of this work for personal or

classroom use is granted without fee provided that copies are not made or distributed

for profit or commercial advantage and that copies bear this notice and the full citation

on the first page. Copyrights for components of this work owned by others than ACM

must be honored. Abstracting with credit is permitted. To copy otherwise, or republish,

to post on servers or to redistribute to lists, requires prior specific permission and/or a

fee. Request permissions from Permissions@acm.org.

Copyright is held by the owner/author(s). Publication rights licensed to ACM.

ISSTA’15, July 13–17, 2015, Baltimore, MD, USA

ACM. 978-1-4503-3620-8/15/07

http://dx.doi.org/10.1145/2771783.2771805

C
o
n
si
st

en
t *
Complete *

W
ell D

o
cu
m
ented*Easyt
oR

eu
se
* *
Evaluated

*
IS
S
TA
*
Ar

tifact *
A
E
C

316


