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ABSTRACT:

The purpose of this paper is to provide an overview of the existing research in
this area. Software reliability is defined as the probability of the failure free
operation of a software system for a specified period of time in a quantified
environment. The focus of this paper is to provide an overview for the state of
the art of Component Based Systems reliability estimation. In this paper, we
discussed various approaches in terms of their allocated reliability and cost.
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1. INTRODUCTION:

Information technology is playing a important role in existing socity.it has changed
the whole world into a universal village with a global economy. Today almost every
business, industry, services, government agencies, and even our day-to-day activities
are directly or indirectly affected by computing systems. The computer revolution has
profited society and increased the global efficiency, but a major threat of this
revolution is that the world has become critically dependent on the computing systems
for the proper working and effectiveness of all its activities.

Some of the important Examples are air traffic control, nuclear reactors,
patient monitoring system in hospitals, in motorized mechanical and safety control,
online railways and air ticketing, industrial process control, global networking of
various business, and services which include information storing (databases),
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information sharing and internet marketing, etc.If the computer shows a failure in
such systems in impact of failures may range from inconvenience in social life to
economic damage to defeat of life in the most critical case.

The rest of this paper is organized as follows. In Section 2, we introduce in
detail the architecture-based model and In Section 3, we introduce in detail the
software architecture and its styles. In Section 4, software reliability and cost model
and a numerical example is given in order to validate whether the reliability and cost
model can work properly. In Section 5 conclusion and future work are presented.

2. ARCHITECTURE-BASED MODELS:

Architecture-based approach can be used to calculate system reliability from
components information, or to calculate system reliability of components. These
models put emphasis on the architecture of the software and derive reliability
estimates by combining estimates obtained for the different models of the software.

The architecture-based software reliability models are classified into three types. They
are:

1. state-based models

2. path-based models

3. Additive models

2.1.: State-based models:

This discussion of models usages the control flow graph to represent the architecture
of the system. It is expected that the transfer of control between modules has a
Markov property which means that given the knowledge of the component in control
at any given time, the future behaviour of the system is conditionally independent of
the past behaviour. The architecture of software has been demonstrated as a discrete
time Markov chain (DTMC), continuous time Markov chain (CTMC), or semi-
Markov process (SMP). These can be further classified into fascinating and difficult.

2.2.  path-based models:

This class of models is constructed on the same common steps as the state-based
models; except that the method taken to combine the software architecture with the
failure behaviour can be described as a path-based since the system reliability is
calculated bearing in mind the possible execution paths of the program either
experimentally by challenging or algorithmically.

2.3.  Additive models:

This class of models does not reflect explicitly the architecture of the software.
Relatively, they are focused on estimating the whole application reliability using the
component’s failure data. It should be well-known that these models consider
software reliability growth. They are called additive models since under the
assumption that component’s reliability can be modelled by NHPP the system failure
intensity can be expressed as the sum of component failure intensities.
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FIG 2.1: Software reliability model classification and selection model

3. SOFTWARE ARCHITECTURE:

Software architecture, which describes the structure of software at an abstract level
consists of a set of components, connectors, and configurations.Furtermore, a
pattern that characterizes the configurations of components and connectors of
software architecture is considered as architectural style.

Four architecture styles are used to demonstrate the development of the state machine.
These styles include:

1. Batch-sequential
2. Parallel/Pipe-filter
3. Fault Tolerance

4. Call-and-Return
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3.1.: Batch-Sequential:

In a batch-sequential style, components are implemented in a sequential manner, i.e.,
only a single component is executed in any occasion of time. For example, a bank
executes a batch of transaction updates to a master file in sequence. From this type of
architecture, the control is transferred to one (and only one) of its beneficiaries upon
the completion of a component. The selection of the successive component is either
probabilistic (if existing more than one successor) or deterministic (if having exactly
one successor).

3.2.: Parallel/Pipe-Filter:

Parallel and pipe-filter styles are frequently used in concurrent implementation
environments, in which a set of components is commonly executed concurrently to
improve performance. These two styles are quite parallel; the main difference is that
parallel computation is normally in a supportive multi-processors environment,
whereas the pipe-filter style is mainly in a single processor, multiprocessors
environment.

3.3.:  Fault Tolerance:

A fault-tolerant architectural style is frequently adopted to increase availability of
software. Typically, this style contains of a set of fault forgiving components,
including primary components and hold-up components, in which the backup
components reimburse for the failures of the crucial components. When a crucial
component fails, one of its backup components promptly takes over the responsibility
and becomes a new crucial component. If the new crucial component also fails,
another backup component will momentarily take over. This scenario continues as
long as there is a backup component available to keep software up and successively.

3.4.: Call-And-Reurn:

Call-and-return style is one of the most ubiquitous designs for both individual and
distributed systems. The developments began from procedure calls, client-server
architecture, to object-oriented message passing mechanism. In this style, a calling
component (caller) can invoke a called component (callee) a number of times, and
each time the callee proceeds the requested services back to the caller. For both
invocation, the caller executes a context switch by allowing a temporary control to its
callee and then waits for its reply. Once receiving the reply, the caller resumes the
execution from where it missing. Ultimately, the caller transfers its complete control
authority to its succeeding component.

4. SOFTWARE RELIABILITY AND COST MODEL:
According to the definition of software reliability

r(t)=e ™ - (1)
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Where r (t) is continuous-time system reliability. And A is its failure rate.
Every software is depends on its cost and its reliability. Reliability increases then cost
of software development cost also increases.
See the fallowing assumptions A and B.

Assumption A):

The number of faults existed in software system is inversely proportional to system

development cost, and system failure rate is also proportional to the number of faults.
The relationship between them can be written as

EX 1/C  weeee (2)

Where E is the number of failures and C is the development cost. The above
eg-(2), reliability function can be written as

Assumption B):
Software system development cost is always proportional to the complexity and size
of the software system.

By taking assumption (B) into account, the above equation can be expressed
as:

C=-a/lnr - (5)

Where in the above equation ‘e’ represents the complexity and size of the
software and reliability coefficient in this paper. And assume in this paper ‘B’
represents the basic development cost. Development cost means personal training,
development tools preparation etc.

With the assumption above, we describe the reliability-cost model as below:

C(r)=-a/Inr+pB - (6)

The above equation (6) is relation ship between the system development cost
and the total system reliability in our model.
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4.1 Numerical example of the RCR model

By assume o =0.4 then, and basic development cost 3 = 90 then reliability cost table is
Consider a hypothetical example where we wish to estimate the overall development
cost C, taking into account the two parameters, which are f = 90 and a = 0.4; then we
can obtain the data shown in Table 4.1 according to the formula of the RCR model.
Fig. 4.1 shows the relationship between the system reliability and the development
cost of the RCR model with the data in Table 4.1, where r and C refer to the software
reliability and the development cost, respectively.

Table 4.1 Reliability and cost data set with p =90 and « = 0.4

SNO| R C
1 90 | 93.79
2 091 | 94.24
3 0.92 | 94.79
4 0.93. ] 95.51
5 0.94 | 96.46
6 0.95 | 97.79
7 0.96 | 99.79
8 0.97 | 103..13
9 0.98 | 109.79
10 | 0.99 | 129.79
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Fig.4.1 C and r for the hypothetical example
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5. CONCLUSION AND FUTURE WORK:

In this paper, reliability and cost estimation approach model for architecture-based
models and different architecture styles are covered. At end we had taken the
relationship between software reliability and software development cost taking into
account. The outcome of this work, despite being still preliminary, allows us to say
that the method proposed here is a comparatively straight advancing one in conveying
the relationship between reliability and cost during design phase. Future work is one
is how to allocate the limited cost and reliability for particular component and second
is identifying the failure of particular component in early stages of software
development and asses the risk levels in architecture-based software so that losses
may reduce in early stages.
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