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Abstract
Software testing benchmarks that having slightly longer sequences 
improve the systematic results. Internal states are not only present 
in object-oriented 5 software, but also in procedural software 
(e.g., static variables in C programs). In the literature, there are 
6 many techniques to test this type of software. However, to the 
best of our knowledge, the properties related 7 to the choice of 
the length of these sequences have received only little attention 
in the literature. The role of the test sequence length has received 
only little attention in the literature. This paper gives the important 
contribution to rigorously support its importance. For providing 
more and more software sequence in testing procedures in real time 
sequences. In this paper we propose realistic software applications 
for testing of longer sequence. For experimental results show 
efficient data sequence in testing frequencies.
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I. Introduction
Software testing for white box criteria consists of finding a set of 
test cases, a common practice is to apply a first phase of random 
testing, followed by more sophisticated techniques aimed to cover 
the remaining branches. Once we have a set of test cases generated 
by random testing in addition to specialized sequences to cover the 
remaining branches, this set could be minimized. This would be 
done by reducing both the number of sequences and their length. 
Although containers are widely used in the literature and in many 
applications, it is not necessarily true that longer test sequences 
would also be good for real-world software. 

Fig. 1: Software Testing Feasibilities

Therefore, we also investigated a complex  integration testing 
problem from a real-world industrial software. Due to the high 
computational cost of car97 varying out these experiments, only 
a comparatively smaller empirical analysis was carried out. On 
a new unknown testing problem, we would not know how many 
function calls we need to obtain full  coverage. Ideally, the shortest 
length should be preferred. A short test sequence is not only quicker 

to compute, but it would also be easier to understand when the 
oracle (used to obtain the expected output) is a software developer. 
On one hand, choosing 33 a fixed length has the disadvantage 
that it could be too short to cover the 34 target. On the other 
hand, searching for the best length complicates the automation 
of software testing. Traditionally developed application was 
dramatically achieves real time software decencies in systematic 
manner.
The role of the length of test sequences has not received enough 
attention. In empirical studies often this parameter is not tuned, 
and its value often is not even specified the length can change 
during the search, but its initial value was not reported).  Based 
on a simple property that we found in our analyses, traditionally 
propose a simple technique that can obtain optimal results on 
common benchmarks in a fraction of time compared to the 
techniques described in the literature. This simple property can 
be easily exploited to improve most of these techniques.

Public class BankAccount {

private double balance;
private int number of With drawals;
public void deposit (double amount) {
if (amount> 0.00)
balance = balance + amount;
}

Fig. 2: Example of Program With Internal State

For the few branches that result in unexpected behaviors. In the 
case of search based techniques, we analyze what is the impact 
of searching for the best sequence length instead of just using 
a fixed value.  Evolutionary techniques have been used in the 
context of testing OO software. A population of test sequences 
is evolved using evolutionary inspired operators as mutation and 
crossover. A mutation can be for example replacing the value of 
an input variable. In this paper we propose to extend software 
long sequences for constructing feature extraction.
Our work differs in several aspects. First, we focus on coverage 
criteria rather than fault detection. Second, we consider the role 
of the length not only for random sequences, but also for search 
algorithms. Initially, we provide precise theoretical results on 
some aspects of the  role of length in this context. 

II. Problem Statement
A test sequence can be arbitrarily complicated. To test a function 
in OO software, an object of its class needs to be instantiated. 
Different constructors and super-classes can be available. Each 
function required in the test sequence could take objects as input. 
These objects not only need to be instantiated, but they could 
require their own sequences of function calls to put their internal 
states in the appropriate configuration. 
Technically, a test case is a program, in which all possible 
constructs of the programming language could be used. For 
example, in a test case we could use things such as conditional 
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statements and loops. Usually, a constrained representation is 
used (e.g., no loops), because it would simplify the search for 205 
test data. A “representation” can be considered as a grammar to 
define the syntax of the test cases. The most important feature of 
a representation is that, if a testing target is feasible, then there 
should be at least one test case that covers that target and that can 
be coded using that representation.

III. Proposed Approach
Transient memory errors are those that do not persist and are 
correctable by software overwrites or hardware scrubbing. They 
are usually caused by temporary environmental factors such as 
`particle strikes from radioactive decay and cosmic ray-induced 
neutrons. 

A. Realistic Memory Error Collection
To enable our analysis on error manifestation and software 
susceptibility, we make efforts to collect realistic raw error rate 
and patterns on today’s systems. Specifically, we perform long-
term monitoring on large, nonbiased sets of production computer 
systems. Due to the rareness of memory hardware errors, the 
error collection can require enormous efforts. The difficulty 
of acquiring large scale error data is aggravated by the efforts 
required for ensuring a robust and consistent collection/storage 
method on a vast number of machines. A general understanding 
of memory hardware errors is likely to require the collective and 
sustained effort from the research community as a whole. We are 
not attempting such an ambitious goal in this study.
To ensure the statistical consistency of collected data, we 
perform proactive error monitoring under controlled, uniform 
collection methodology. Preliminary monitoring results (of shorter 
monitoring duration, focusing exclusively on transient errors, with 
little result analysis) were reported in another paper. Here we 
provide an overview of our latest monitoring results on all error 
types. Due to factors such as machine configuration, our access 
privileges, and load, we obtained uneven amount of information 
from the three error monitoring environments. Most of our results 
were acquired from the large set of server farm machines, where 
we have access to the memory chipset’s internal registers and can 
monitor the ECC protected DRAM of all machines continuously. 
Below we focus our result reporting on the data obtained in this 
environment.

IV. Evalution Methodology
The non-transient error rate follows a “bathtub” curve with a high, 
but declining rate in the early “infant mortality” period, followed 
by a long and stable period with a low rate, before rising again 
when device wear-out starts to take over. Some study has also 
suggested that improved manufacturing techniques combined with 
faster upgrade of hardware have effectively made the wear-out 
region of the curve irrelevant.

A. Device-Level Error Patterns
For transient errors, prior studies and our own observation all point 
to the single-bit pattern. For non-transient errors, we have the 10 
distinct patterns in our trace as templates. When a non-transient 
error is to be generated, we choose one out of these templates in 
a uniformly random fashion. 

B. Repair Maintenance Model
Our model requires a faulty device repair maintenance strategy. 
We employ an idealized “reactive” repair without preventive 

maintenance. We assume an error is detected as soon as it is 
exposed to the software level. If the error is diagnosed to be 
non-transient, the faulty memory module is replaced.  In the first 
case, hardware scrubbing is turned on so that transient errors are 
automatically corrected.  In the second case, we further assume 
that the memory controller notifies the user upon detecting a 
correctable non-transient error so that faulty memory modules 
can be replaced as early as possible.

Fig. 3: Comparison Results of Operational Features 

The above figure illustrates the failure rates and the breakdown 
of the causes when there is no ECC protection. In this case, any 
error will be directly exposed to software and cause a failure. As a 
result, we can study the errors in isolation. With our measurement, 
the transient error rate is 2006 FIT 1 for each machine’s memory 
system.  pending on the operational time of the machines, the 
average non-transient error rates would vary, and so are the 
corresponding failure rates. Overall, for machines without ECC 
support, both transient and non-transient errors contribute to the 
overall error rate considerably.

V. Conclusion
Software testing for white box criteria consists of finding a set of 
test cases, a common practice is to apply a first phase of random 
testing, followed by more sophisticated techniques aimed to cover 
the remaining branches. The role of the test sequence length has 
received only little attention in the literature. This paper gives the 
important contribution to rigorously support its importance. For 
providing more and more software sequence in testing procedures 
in real time sequences. In this paper we propose realistic software 
applications for testing of longer sequence. For experimental 
results show efficient data sequence in testing frequencies.
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