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Abstract
In static approach, a typical software update occurs by stopping a 
system to be updated by performing update of code and restarting 
the system. The system is not active during reconfiguration. The 
system gets to reboot when there is any updating made to the 
system. In this paper propose a Dynamic reconfiguration technique 
is introduced to maintain Quality of Service, which is meant to 
reduce application disruption during the system transformation. 
This dynamic reconfiguration technique involves the ability to 
change the system’s functionality or topology while the system 
is running. This technique involves safe dynamic reconfiguration 
such as insertion, removal and replacement of components. Our 
major challenge for this dynamic reconfiguration technique is to 
maintain the Quality of Service during system transformation, 
which is been achieved. The true benefit of this technique is 
application consistency and service continuity. The motivation 
for this dynamic reconfiguration technique is adaptability and 
high availability, which are both Quality of Service driven 
characteristics. An adaptive system is capable of  runtime 
reconfiguration and works in unanticipated environments. In order 
to achieve high reliability and availability [3], the distributed 
component software has to support dynamic reconfiguration in 
order to avoid downtimes caused by rebooting the system.
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I. Introduction
Component-Based Software Engineering (CBSE) (also known 
as Component-Based Development (CBD)) is a branch of 
software engineering that emphasizes the separation of concerns 
in respect of the wide-ranging functionality available throughout 
a given software system. It is a reuse-based approach to defining, 
implementing and composing loosely coupled independent 
components into systems. This practice aims to bring about an 
equally wide-ranging degree of benefits in both the short-term 
and the long-term for the software itself and for organizations 
that sponsor such software. 
An individual software component is a software package, a web 
service, a web resource, or a module that encapsulates a set of 
related functions (or data).
All system processes are placed into separate components so 
that all of the data and functions inside each component are 
semantically related (just as with the contents of classes). Because 
of this principle, it is often said that components are modular and 
cohesive.
With regard to system-wide co-ordination, components 
communicate with each other via interfaces. When a component 
offers services to the rest of the system, it adopts a provided 
interface that specifies the services that other components can 
utilize, and how they can do so. This interface can be seen as a 
signature of the component - the client does not need to know 
about the inner workings of the component (implementation) in 
order to make use of it.

 Reconfiguration of Software Systems
The importance of reconfiguration of software systems was 
to fix bugs, improve performance, and extend functionality 
previously.
Static reconfiguration required shutting down, recompiling, and 
rebooting the system in the middle of the process. Some significant 
disadvantages were identified in concern with static reconfiguration 
of the system with respect to Quality of Service. 
First, shutting down could cause the system to lose its state of 
the process.
Second, unavailability is not accepted for mission critical 
systems.
Third, unavailability also leads to poor adaptation. 
Dynamic reconfiguration was proposed as an alternative to 
static reconfiguration. Dynamic reconfiguration is a synonym of 
runtime evolution [10]. This means the ability to change a system’s 
functionality or topology while the system is running. 
Dynamic reconfiguration is the process of changing at runtime via 
addition, deletion, and replacement of components, or alteration 
of the topology in a component system. Application consistency 
and service continuity while the system is being updated are the 
benefits of dynamic reconfiguration.
Adaptively and high availability are the motivation for dynamic 
reconfiguration. The two aspects are both Quality of service 
driven. An adaptive system frequently adapts to the behavior of 
the environment and works in unanticipated environments. Mobile 
and ubiquitous systems also require dynamic reconfiguration in 
the form of system updates while the system is active [6].
The output of this dynamic reconfiguration was to enable safely 
changing of the system at runtime. The unaffected components are 
operational and the affected part is suspended for reconfiguration 
[2].

II. Related Works
Senivongse [8] supported dependent upgrades but permitted 
unsynchronized evolution of dependent components. Evolution of 
a new client can be delayed, and the old version client and the new 
version service may coexist. The mediator component provides 
cross-version interoperability. This work aims at providing 
evolution transparency by exploiting coexistence. Senivongse 
did not explore use of coexistence for supporting the continuity 
of services. 
Mitchell et al. [24] explored QoS and integrity assurance for 
the reconfiguration of complex multimedia applications. The 
structural integrity requirement is that the media formats handled 
by interconnected components should be compatible with one 
another. QoS constraints are modelled as application-specific 
requirements such as frame display rates. The model permits the 
new components to be started before removing the old components 
in order to fulfill the QoS requirements. However, because there 
is no dynamic version management for coexistence, it relies on 
precise timing to ensure when to stop old components and when to 
start new components. The scheduling relies on predetermination 
of the processing latency of each component and the startup time 
of each new component. To some extent, their work exploits 
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coexistence for QoS assurance.
DyReS [3] is a typical algorithm to maintain availability because 
it applies quiescence to preserve system consistency. The idea 
of maintaining the performance of a running system under 
reconfiguration is achieved through the customization of the 
generic reconfiguration algorithm. To customize the algorithm, 
the framework requires some application-specific characteristics. 
For example, switching the order between finishing the old and 
activating the new service is only possible when the service 
has no external state dependencies on invoking components. 
To ensure a noninterleaving coexistence of two versions, the 
algorithm relies on the marker and dispatcher components. The 
marker is responsible for attaching versions to messages and 
the dispatcher forwards messages to the correct services. When 
the introduction of coexistence reduces application disruption,, 
dynamic installation of marker or dispatcher still relies on interrupt 
operations, which degrades QoS directly. While coexistence is 
identified as important for QoS, the contribution to the continuity 
characteristic is application dependent and therefore limited.

III. Existing System
In static approach, a typical software update occurs by stopping a 
system to be updated by performing update of code and restarting 
the system. The system is not active during reconfiguration. The 
system gets to reboot when there is any updating made to the 
system. Three significant disadvantages with static approaches 
with respect to Quality of Service (QoS):

Shutting down could cause the system to lose accumulated 1. 
state during the ongoing execution of the system;
Unavailability is unacceptable for long-lived or mission 2. 
critical systems; and 
Unavailability promotes poor self-adaptation.3. 
In IT organization task assigned Process are confused and 4. 
duplicate will occur in that process.
Static approaches lose its service continuity when there are 5. 
any updating made to the software.
Loss of time.6. 

IV. Proposed System
Dynamic approaches are hence proposed as an alternative to 
static reconfiguration. Dynamic reconfiguration is a synonym of 
runtime evolution the ability to change a system’s  functionality 
and/or topology while it is running. Dynamic reconfiguration 
typically involves changes at runtime via addition, deletion, and 
replacement of components, and/or alteration of the topology of a 
component system [5]. The advantage is application consistency 
and service continuity for the system while it is being updated. 
The motivation for dynamic reconfiguration comes from two 
aspects: adaptively and high availability, which are both Quality 
of Service driven. An adaptive system works in unanticipated 
environments and regularly adapts its behavior in reply to a 
changing environment. In such systems, scattered caching services, 
message disintegration services, and reliability necessities are 
subject to dynamic adaptation. In order to maintain system 
sensitivity (a Quality of Service requirement), services should 
only be deployed or removed under certain circumstances, and 
thus dynamic adaptation is needed. The advantages of the system 
is given as follows:

To reduce the confusion of task assigned process.• 
Service continuity maintained• 
Adaptively to the changing environment• 
Continuous availability of software system.• 

To decrease the gap between economical and security • 
viewpoints within an organization.

A. Architectural Properties
The architectural properties are proposed for reconfiguration 
frameworks that are potentially useful for maintaining Quality 
of Service characteristics.

1. Modeling Service Continuity

(i). Dynamic Version Management
Two versions (vold and vnew) are sufficient for version 
management of protocol-dependent transactions. DVM uses the 
following elements as the version carriers. The system as a whole 
is versioned; both connectors and application threads (representing 
transactions) are versioned. On this basis, DVM is designed to 
apply versioning to three aspects: shared structure, independent 
workflow, and timing. The feature of independent workflow on 
partially shared structure is fundamental to DVM. Structurally, 
in versioned connectors permit that a required-service can be 
connected to two provided-services (called a bi-link), of which 
one is the old service to be removed and the other is the new 
service just added.  Consequently, the versioned connectors are 
to model a partially shared structure between the old and the 
new subsystem. While a component can be shared by the two 
subsystems, the versioned connectors are able to distinguish the 
two networks of components during coexistence. In workflow, 
a versioned application thread just works for a single protocol: 
either vold or vnew. If a required service is linked to a unique 
provided service by a single connector, the version of the connector 
is ignored by the thread. In this case, the application thread just 
follows the connector to invoke the service. However, if there are 
bi-links, the thread makes the decision, choosing the connector 
whose version matches its own version. Under such versioning, 
the partially shared structure supports two independent invocation 
chains, of which one works for the old protocol and the other 
works for the new protocol. These two invocation chains do not 
interfere with each other. Furthermore, because a new protocol 
can accommodate any number of protocol-dependent components, 
the feature supports dependent upgrades naturally.

(ii). Timing Control
The independent workflow is able to ensure that a  data item 
is being processed by only one protocol, timing is important to 
ensure that the workflow is not physically blocked. We discuss the 
details of reconfiguration timing control in this section. The new 
and old application protocols are distinguished by two invocation 
chains. At the shared component, an application thread makes 
dynamic selection of an invocation chain by matching its own 
version with a connector’s version. The system determines timing 
(when starting the new version or stopping the old version). The 
system’s version is used as the global clock for timing control. 
First of all, suppose that the system keeps running in version 
vold. In this situation, all the connectors have version vold and all 
newly created application threads have vold. (A thread’s version 
remains unchanged throughout its life cycle.) For a system running 
in this situation, reconfiguration can start at any time. The first 
task of  reconfiguration is to make (i.e., to load and initialize the 
new components, add the new connectors, and set the version of 
the newly added connectors to vnew) the new subsystem standby 
system’s version.
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(iii). Modeling Quality of Service Assurance
Quality of System assurance requires reconfiguration to  further 
possess both stateless equivalence and overhead controllability.

(iv). Stateless Equivalence and Constraints
Modeling stateless equivalence has two aspects. First, state should 
be transferred by redirecting references to state variables from the 
replaced component into the replacing component. If many objects 
make up the component’s state, these objects can be encapsulated 
into a single wrapper object.
Consequently, state can be transferred by redirecting only a 
single reference, i.e., the reference to the wrapper object. By 
such encapsulation and redirection, state size is independent 
of application and a state transfer can be treated as virtually 
instantaneous. Second, state sharing between the replaced 
component and the replacing component is also applicable to 
the problem of unintentional blocking. State sharing requires the 
following constraints:

The replacing component should provide backward • 
compatibility of the state format for the replaced 
component.
Access to the shared state must be mutually exclusive.• 
The application logic permits state sharing.• 
The replacing and replaced components reside on the same • 
physical machine.

Mutual exclusion is needed for access to the shared state and 
ensures atomicity of the state update and no corruption of state. 
However, whether the state is being used by the old or the new 
component, processing is contributing to the overall Quality 
of Service of the system, i.e., maintaining Quality of Service 
during the reconfiguration. The third constraint implies that state 
sharing is application dependent. State sharing is not applicable 
to every application, but we assume it can be used for a variety of 
applications. State sharing may be impossible and unintentional 
blocking could occur. We assume that state sharing is possible 
in most cases.

(v). Controllability of Overheads
To address the controllability of reconfiguration overheads, a 
reconfiguration should be divided into three sequential phases 
which group different reconfiguration operations by CPU 
intensiveness.

The installation phase performs operations to load and • 
initialize new components (including state sharing) and sets 
up new connectors.
The transformation phase switches workflow from version • 
vold to version vnew, and traces ongoing transactions of 
version vold to completion.
The removal phase finalizes and garbage collects old • 
components and deletes old connectors.

Considering the operations in transformation phase, switching 
workflow versions amounts to resetting some flags in RAM and 
therefore can be treated as virtually instantaneous. Tracing the 
ongoing transactions to completion involves a wait operation. 
However, using thread synchronization, the reconfiguration thread 
yields its CPU via the wait operation and is awakened when a 
predefined condition, such as completion of a sub transaction at 
a component, is fulfilled. The wait operation is asynchronous and 
consumes little CPU time. Under such a classification, overheads 
of this phase can be ignored and it is safe to regard this phase as 
virtually instantaneous. However, both the installation phase and 
the removal phase involve CPU-intensive operations. On the basis 

of such a grouping, the controllability of overheads is achieved 
through thread prioritization and scheduling in consideration of 
current CPU usage.
The components are divided with each individual work to be 
performed. Each component has a specific area of work flow. The 
work flow is continued only when the components are connected 
to each other through their interface. Each component is divided 
into their works that are illustrated below

Fig. 1: System Architecture

(vi). Change Management
Change management is transition of a existing state to new 
state .During the execution of program the desired state will be 
achieved by dynamic reconfiguration. Change management is 
closely related to configuration management, which is the process 
responsible for identifying, controlling, and tracking all of the 
elements of the system. Good configuration management ensures 
that only authorized components are used in the system and that 
all changes are recorded in a configuration management database. 
Effective change management allows you to introduce change into 
your system quickly and with minimal service disruption. Change 
management is responsible for changes in technology, systems, 
applications, hardware, tools, documentation, and processes, as 
well as changes in roles and responsibilities. A key goal of the 
change management process is to ensure that all parties affected 
by a particular change understand the impact of the impending 
change. Because most systems are heavily interrelated, any change 
made in one part of a system can have major impacts on others. 
Change management attempts to identify all affected systems 
and processes before the change is implemented so that adverse 
effects can be minimized.

(vii). Component
A component is a processing entity that encapsulates a set of 
functionality and data. Furthermore, a component has a provided-
interface to specify a set of services that it provides for use by 
other components. Similarly, a component has a required-interface 
to specify a set of services that it needs. A service is a set of 
functionality, along with the policies that dictate its usage. A 
connector is a directed connection from a required-service of a 
component to a provided-service of another component, indicating 
the client/server relationship between the components. For an 
individual component, the client of its services can be an internal 
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component of the same system or an external software agent, as 
long as they follow the service specification to make a request.

(viii). Dynamic Reconfiguration
Dynamic reconfiguration is a synonym of runtime evolution, the 
ability to change a system’s functionality and/or topology while 
it is running. Dynamic reconfiguration typically involves changes 
at runtime via addition, deletion, and replacement of components, 
and/or alteration of the topology of a component system. The 
benefit is application consistency and service continuity for the 
system while it is being updated. The motivation for dynamic 
reconfiguration comes from two aspects: adaptability and high 
availability, which are both Quality of Service driven. An adaptive 
system works in unanticipated environments and frequently adapts 
its behavior in response to a changing environment.

(a). Component Transmitter
It is used to transfer file to every individual component. A stateful 
system can be regarded as stateless equivalent for reconfiguration 
if state transfer does not incur unintentional blocking of 
workflow.

(b). Component Receiver
It is used to receive file from every individual component .The 
feature of independent workflow on partially shared structure is 
fundamental to DVM. Structurally, versioned connectors permit 
that a required-service can be connected to two provided services 
(called a bi-link), of which one is the old service to be removed and 
the other is the new service just added. Consequently, the versioned 
connectors are to model a partially shared structure between the 
old and the new subsystem. The receiver component receives the 
data sent from the sender component. The whole process needs 
all the components to be connected with the interfaces of each 
component. In case the receiver component is not active even then 
the process is not stopped. Instead it intimates that the receiver 
is missing and once activated it starts the process from where 
the process was left. Then the completion of the process is done 
successfully.

V. Conclusion
Dynamic reconfiguration is a key aspect of application evolution, 
in terms of adding new functionalities, changing components 
relationships, and modifying the placement of components in 
a networked system. Reconfiguration refers to the modification 
of an application during execution, while preserving the service 
availability. Reconfiguration involves the creation, removal or 
replacement of components, the modification of interconnections 
and the migration of components. The challenge is to provide a 
dynamic reconfiguration mechanism that maintains application 
consistency while minimizing the impact on the running 
application. 

Reference
[1] S. Ajmani, “A Review of Software Upgrade Techniques for 

Distributed Systems,” http://pmg.csail.mit.edu/~ajmani/ 
papers/review.pdf, 2004.

[2] S. Ajmani, B. Liskov, and L. Shrira, “Modular Software 
Upgrades for Distributed Systems,” Proc. 20th European 
Conf. Object-Oriented Programming, pp. 452-476, 2006.

[3] J.P.A. Almeida, M. van Sinderen, L.F. Pires, and M. Wegdam, 
“Handling Quality of Service in MDA: A Discussion on 
Availability and Dynamic Reconfiguration,” Proc. Workshop 

Model Driven Architecture: Foundations and Application, 
pp. 91-96, 2003.

[4] J.P.A. Almeidaa, M. van Sinderena, L.F. Piresa, and M. 
Wegdama, “Platform-Independent Dynamic Reconfiguration 
of Distributed Applications,” Proc. 10th IEEE Int’l Workshop 
Future Trends of Distributed Computing Systems, pp. 286- 
291, 2004.

[5] N. Arshad, D. Heimbigner, and A.L. Wolf, “Deployment and 
Dynamic Reconfiguration Planning for Distributed Software 
Systems,” Proc. 15th IEEE Int’l Conf. Tools with Artificial 
Intelligence, pp.39-46, 2003.

[6] S. Mitchell, H. Naguib, G. Coulouris, and T. Kindberg, “A 
Quality of Service Support Framework for Dynamically 
Reconfigurable Multimedia Applications,” Proc. Int’l Conf. 
Distributed Applications and Interoperable Systems, pp. 17- 
30, 1999.

[7] C. Bidan, V. Issarny, T. Saridakis, and A. Zarras, “A Dynamic 
Reconfiguration Service for CORBA,” Proc. Fourth Int’l 
Conf. Configurable Distributed Systems, pp. 35-42, 1998.

[8] A. Rasche and A. Polze, “ReDAC—Dynamic Reconfiguration 
of Distributed Component-Based Applications with Cyclic 
Dependencies,” Proc. 11th IEEE Int’l Symp. Object Oriented 
Real-Time Distributed Computing, pp. 322-330, 2008.

[9] J. Dowling and V. Cahill, “Dynamic Software Evolution and 
the KComponent Model,” Proc. OOPSLA 2001 Workshop 
Software Evolution, 2001.

[10] H. Evans, “DRASTIC and GRUMPS: The Design and 
Implementation of Two Run-Time Evolution Frameworks,” 
IEE Proc. Software, vol. 151, no. 2, pp. 30-48, Apr. 2004.

G. Sailaja pursuing M. Tech degree in 
Computer Science &  Engineering from 
JNTU Kakinada and received MCA 
from Andhra University in 2008.

Dr. P. Harini is Professor and Head of 
the  Computer Science  &  Engineering 
at St. Ann’s College of Engineering & 
Technology. She received Ph.D in Mobile 
Computing from JNTU Ananthapur. 
She received her M.Tech. in Remote 
Sensing from JNTU and M. Tech. in 
Computer Science & Engineering from 
JNTU. Her researches interests include 
Distributed Mobile Computing. She is a 
Life Member in  CSI  & ISTE.  She  has  
15 Years  of Experience. She published 

more than 30 journals and conference in various areas.



IJCST Vol. 4, ISSue 4, oCT - DeC 2013  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 198   InternatIonal Journal of Computer SCIenCe and teChnology

K. Eswar is Associate Professor of the  
Computer Science & Engineering at 
St. Ann’s College of Engineering & 
Technology. He received  B.Tech degree 
in CSE from Bapatla Engineering 
College Bapatla GUNTUR(DT), in 
2002, the M.Tech. in CSE from Andhra 
University, in 2004. He  has  10 Years  
of Experience. He published more than 
5 journals and conference in various 
areas.


