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Abstract 
In the present era of electronic gadgets, there is a high demand for internet and its applications. With the limited 
resources one has to provide a good quality of service, so that a particular service can be rendered in specified amount 
of time .To achieve this, there are two classifications done to improve the quality of service. One is Integrated service, 
which is concerned with the core part i.e., the routers hubs etc. In efficient packet delivery, the router classification is 
about the differentiated services. Here in order to process the traffic flow in an aggregated manner, packet must go 
through a service level agreement (SLA) that may include a traffic-conditionally agreement (TLA). Thus in our paper 
we have undertaken SLA driven approach along with a clustering of services to improve QOS requirements for web 
applications. We discuss the design, implementation, and experimental evaluation of a WebLogic application server for 
enabling Service Level Agreement (SLA)-driven clustering of QoS-aware application servers. Application servers like 
WebLogic can dynamically change the amount of clustered resources assigned to hosted applications on-demand so as 
to meet application-level Quality of Service (QoS) requirements. These requirements can include timeliness, 
availability, and high throughput and are specified in SLAs. 
Keywords: Differentiated Services, Integerated Services, SLA, TLA, WebLogic, Quality of Service. 

1. Introduction 

Distributed enterprise applications (e.g., stock trading, business-to-business applications) can be developed 
to run with application server technologies such as Java 2 Enterprise Edition (J2EE) servers, CORBA 
Component Model (CCM) servers, or .NET. These technologies can provide the applications they host with 
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an execution environment that shields those applications from the possible heterogeneity of the supporting 
computing and communication infrastructure; in addition, this environment allows hosted applications to 
openly access enterprise information systems, such as legacy databases. These applications may exhibit 
strict Quality of Service (QoS) requirements, such as timeliness, scalability, and high availability that can 
be specified in so-called Service Level Agreements (SLAs). SLAs are legally binding contracts that state 
the QoS guarantees an execution environment has to supply its hosted applications.  

Existing System: Current application server technology offers clustering and load balancing support that 
allows the application designer to handle scalability and high availability application requirements at the 
application level; however, this technology is not fully tailored to honor possible SLAs. In current J2EE 
servers, such as JBoss, etc the clustering support is provided in the form of a service. In general, that 
service requires the initial cluster configuration to consist of a fixed set of application server instances. In 
the case of peak load conditions or failures, this set of instances can be changed at runtime by a human 
operator reconfiguring the cluster as necessary (e.g., by introducing new server instances or by replacing 
failed instances). In addition, current clustering support does not include mechanisms to guarantee that 
application-level QoS requirements are met. These limitations can impede the efficient use of application 
server technologies in a utility computing context. In fact, current clustering design requires overprovision 
policies to be used in order to cope with variable and unpredictable load and prevent QoS requirements 
violations. 

Proposed System: In order to overcome this limitation, we have developed a shopping application that 
implemented in an application server such as WebLogic to allow it to honor the SLAs of the applications it 
hosts. Our taken application server is principally responsible for the dynamic configuration, runtime 
monitoring, and load balancing of a QoS-aware cluster. It operates transparently to the hosted applications 
(hence, no modifications to these applications are required) and consists of the following three main 
services: Configuration Service, Monitoring Service, and Load Balancing Service using the support from 
the application server side. In our proposed system we implement the Service Level Agreement (SLA) 
Concept using WebLogic Application server, which is highly reliable than previously existing application 
servers like JBoss Server. It offers support for developing our services. WebLogic Server allows a J2EE 
cluster to react to possible changes of its own operational conditions that could not result in violations of 
application QoS requirements. 

Service Level Agreements: In current industrial practice, QoS requirements are specified in so-called 
SLAs. To date, no conventional standard definition of SLA exists. Relevant research is underway to 
investigate the definition of languages for SLA specification. Though the results of this research fall 
outside the scope of this paper, we used a format inspired by SLAng for defining an SLA in the 
implementation of our software architecture. 

Our SLA represents a collection of contractual clauses binding a QoS-aware cluster to the applications it 
hosts. We term this SLA a hosting SLA. This is an XML file that consists of two principal sections: Client 
Responsibilities and Server Responsibilities. 

These define the rights and obligations of the application clients and the application server, respectively. 
Both the Client and Server Responsibilities may specify different levels of QoS, each related to some (or 
all) operations of the hosted application. Hence, a client obligation could specify the maximum number of 
requests clients are allowed to send to the application, within a defined time interval. The following SLA 
fragment shows the request Rate, which serves to capture this specific client obligation. The fragment is 
part of a larger hosting SLA example for a conventional bookshop application. It provides clients with 
operations such as “login,” “catalog,” “bookDetails,” “addToCart,” and so on.  
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Cluster: A cluster is a group of computers, called nodes that function as a single computer/system to 
provide high availability and high fault tolerance for applications or services. Windows 2003 Servers can 
participate in a cluster configuration using Cluster Services. If one member of the cluster (the node) is 
unavailable, the other computers carry the load so that applications or services are always (with a small 
interruption) available. All nodes of the cluster use a Shared Disk – an external disk or disk subsystem 
which is accessible for all nodes through SCSI (2 Nodes) or Fiber Channel (more than 2 nodes). All data 
will be stored on the shared disk or an external disk subsystem (for example Exchange databases). 

Every node has a local Exchange 2003 installation with a unique configuration for every cluster node. Each 
Cluster with Exchange 2003 has at a minimum one Exchange Virtual Server (EVS). An EVS is the logical 
node that will be used for all cluster operations. An EVS contains an IP address, network name, physical 
disk and an application. 

A cluster can be: 

• Active/Active or  

• Active/Passive  

The number of cluster nodes supported by Windows 2003 Enterprise and Datacenter is 8 nodes. Windows 
Server 2003 Standard and Web Edition does not support a Cluster. In an Active/Passive cluster - If one 
node in the cluster fails the active cluster failover to another node, which becomes active, is called Failover. 
Every cluster node must have two network interfaces. One network interface for the cluster communication 
called the private LAN and one network interface called the public LAN. You can link a cluster with two 
nodes with a simple cross-link cable. If more than, two nodes exist in the cluster you have to use a 
dedicated switch / hub. The private NIC used for the Heartbeat communication (Cluster communication). A 
Heartbeat is much like a ping, which can used to test if the other cluster node is still available. If the 
heartbeat fails, the Failover process occurs. 

2. Literature Review 

Recent years have witnessed considerable research into QoS enforcement and monitoring in the context of 
Web Services and application server technologies (see below) with a series of relevant proposals that have 
notably influenced our approach to QaAS design. Here, we compare and contrast our approach to these 
proposals. DeMiguel’s work outlines new models of QoS aware components and QoS-aware containers. It 
proposes an enhancement of such containers with facilities for QoS configuration and negotiation. This 
approach differs from our approach in that it involves new types of application components and a new 
runtime environment for them in order to meet non functional application requirements. We, however, have 
not created new types of application components, choosing to integrate our middleware services with those 
already provided by application server technologies. Resource clustering issues have been widely 
investigated in the literature. For example, describes techniques for the provision of CPU and network 
resources in shared hosting platforms (platforms constructed out of clusters of servers), running potentially 
antagonistic third-party applications.  
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The architecture proposed, provides applications with performance guarantees by overbooking clustered 
resources and combining this technique with commonly used resource allocation mechanisms. This 
approach is similar to that discussed in [4], which describes a framework for resource management in Web 
servers, for delivering predictable QoS and differentiated services. However, in [4], application overload is 
detected when resource usage exceeds certain predetermined thresholds, while, detection takes place by 
observing the tail of recent resource usage distributions. Shen et al. investigate the design and 
implementation of an integrated resource management framework for cluster-based network services. An 
adaptive multi queue scheduling scheme is employed inside each node of a clustered environment to 
achieve both efficient resource utilization under quality constraints and provide service differentiation. 
Nonetheless, although these approaches present techniques for optimizing clustered resources, they differ 
from our approach in that they operate at different levels of abstraction and do not use the concept of SLA 
to specify QoS requirements.SLA enforcement and monitoring are discussed in [12]. They propose specific  

SLAs for Web Services and focus on the design and implementation of an SLA compliance monitor, 
possibly owned by Trusted Third Parties (TTPs).In addition, presents architecture for the coordinated 
enforcement of resource sharing agreements (SLAs) among applications using clustered resources. The 
design approach here shares a number of similarities with our approach (for example, resource sharing 
among applications is governed by the SLAs these applications have with their hosting environment). 
However, prototype implementations of this architecture were developed at both the HTTP level and 
transport level, rather than at the middleware level, as in our approach. 

Another project with notable influence on ours is the IBM Oceano project [3]. Oceano is a prototype of a 
highly available, scalable, and manageable infrastructure for an e-business computing utility. It manages 
the resources of the computing utility in an automatic and dynamic manner by reassigning resources to 
distributed applications in order to meet specific SLAs. Oceano includes SLA-driven monitoring, event 
correlation, network topology discovery, and automatic network reconfiguration. Though its approach is 
quite similar to ours, to the best of our knowledge, its prototype is not specifically applied to an application 
server context, a move we propose in this paper. In addition, Oceano’s load balancing takes place at the 
network level rather than the middleware level. In the J2EE context; several research papers examine 
dynamic clustering management issues. In [8], the authors discuss the design of a modular architecture to 
build command and control loops to manage complex distributed systems. Here, the architecture builds 
self-manageable J2EEapplication server clusters to simplify the administration of such distributed systems 
and enable dynamic reconfiguration capabilities. These capabilities are effective both in case of failures of 
J2EE components and in case of increased cluster load. Nevertheless, to the best of our knowledge, this 
work does not focus on providing dynamic clustering techniques to honour SLAs, as we propose, and it 
monitors low level resources such as CPU, memory, and disk I/O usage rather than application level QoS 
requirements. The platform is implemented as an extension of the Web Sphere application server and each 
request is served by multiple resources, distributed over multiple tiers. Here, service providers are allowed 
to divide all requests from different Web applications into service classes, according to a user-defined 
policy; in addition, each class is assigned a performance goal. This describes a target response time and 
includes an importance level to determine the relative importance of meeting, exceeding, or violating target 
SLA requirements. These performance goals and importance targets serve to allocate the necessary 
resources to the application requests. This IBM research focuses on the same issues discussed in our paper. 
However, in the application server maps observed performance to a continuous utility function constantly 
adapting the hosting environment to maximize that utility function; in our approach, however, QaASs use a 
warning threshold and set of indexes to adapt the execution environment to the changes occurring at 
runtime. An implementation of the architecture proposed, termed Web Sphere extended Deployment (XD), 
is currently available by acquiring a commercial license. This product is a specialized software application, 
available for z/OS only. In essence, our assessment of current commercial J2EE application servers reveals 
that, with the exception of Web Sphere, they do not offer mechanisms for SLA-driven dynamic resource 
management. Third-party companies offer extensions for commercial and open-source J2EE application 
servers that could be similar to our own; however, to date, no details are available concerning such 
commercial products that allow us to compare and contrast the performance of these products with that we 
obtained from our implementation.  
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As for the load balancing activity, in [5], the authors present an adaptive load balancing service 
implemented using standard CORBA features. The key features of this load balancing service, named 
Cygnus, are  

• It is able to make load balancing decisions based on application defined load metrics,  

• It dynamically (re)configures load balancing strategies at runtime, and  

• It transparently adds load balancing support to client and server applications. 

In contrast, our approach is applied to a component-based technology such as J2EE; hence, we now focus 
on load balancing services enabled in such an environment. In a J2EE context, widely used proprietary 
application servers such as Web Sphere and Web Logic provide users with HTTP load balancing 
mechanisms similar to our solution. The Web Logic platform consists of a Web Logic Server equipped 
with a set of Web server plug-ins. This plug-ins is modules that can be added to third party Web Servers 
and configured appropriately to enable interactions between the Web Logic Server and the application 
components hosted inside proprietary Web Servers. In general, the plug-ins are used to distribute the HTTP 
client requests among the WebLogic clustered servers; their static load balancing policies are 1) Round 
Robin, which cycles through the list of WebLogic Server instances, and 2) Weight-Based, which improves 
the previous Round Robin algorithm by taking into account a reassigned weight for each server [6]. No 
adaptive policies are provided. Furthermore, this plug-ins use a first list of target WebLogic Server 
instances as the starting point for load balancing among clustered members. After the first request is routed, 
a dynamic list of servers is returned. This mechanism allows WebLogic to provide users with a dynamic 
load balancing technique in terms of variations in the cluster membership configuration (our approach also 
provides this feature). In the WebSphere application server, load balancing can take place on two different 
levels. In fact, the first solution proposed by WebSphere [15] includes the load balancing mechanism inside 
a plug-in for the Web container. The plug-in distributes the HTTP client requests based on two different 
algorithms, namely, the Round Robin with Weighting algorithm, which cycles through the list of 
WebSphere instances and decrements their weight by 1 when a server is first selected, and the Random 
algorithm. Note that, in contrast to our Work Load policy, these two load balancing strategies are static and 
unable to handle variations in the computational load of the servers. In addition, the list of available 
WebSphere instances is not dynamically determined, as in both our and WebLogic’s case; it is included in 
a specific configuration file.  

The second solution proposed by WebSphere [14] uses an IBM software packet named WebSphere Edge 
Components, featuring a Load Balancer. This Load Balancer consists of different components. The most 
important is the Dispatcher component. The Dispatcher distributes the load it receives to a set of servers 
contained in the cluster, and then decides which server handles the HTTP request, based on the weight of 
each server in that cluster. The weight can be set as a fixed value (unchangeable, regardless of the 
conditions of the balanced servers) or dynamically computed by the Dispatcher.  

3. Methodology 

In QoS-aware middleware services cooperate with each other to ensure hosting SLA enforcement and 
monitoring.  
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Fig 3.1: Architectural View. 
 In Figure3 .1, client requests are intercepted by the Load Balancing Service. For each request, the QoS 
delivered by the cluster is compare to the desired level of QoS specified in the hosting SLA in order to 
monitor adherence to this SLA. To this end, the Configuration Service makes the hosting SLA content 
available to the Monitoring Service. The Monitoring Service cooperates with the Load Balancing Service to 
obtain the QoS delivered by the cluster. Based on the retrieved QoS data, the Monitoring Service computes 
and updates the monitoring parameters (see Section 4), which serve to check whether the cluster 
operational conditions are close to violating the hosting SLA. Hence, the Monitoring Service first monitors 
the SLA Client Responsibilities of the hosting SLA. If clients send a higher number of requests than that 
allowed, clients are violating the SLA. No corrective actions are performed to reconfigure the cluster in this 
case; rather, an application level exception is raised that may cause the misbehaving clients to be put in a 
position not to interfere with the properly behaving ones. Second, the Monitoring Service monitors the 
Server Responsibilities of the hosting SLA. If it detects that the cluster SLA violation rate trend is close to 
breaching the hosting SLA, it invokes the Configuration Service to reconfigure the cluster. In this case, the 
Configuration Service acts upon the cluster by adding new nodes up to a predefined limit. That limit is a 
configuration parameter obtainable via either application benchmarking or application modeling. Its 
purpose is to identify an upper boundary above which adding new nodes does not introduce further 
significant performance enhancements. This can be caused by factors such as increased coordination costs 
for cluster management and bottlenecks due to shared resources such as a centralized load balancing 
service or a centralized DBMS. 
Note that the Configuration Service can augment the cluster by introducing one new node at a time or more 
than one in a single action. When adding one node at a time, awaiting time elapses between the 
Configuration Service reconfigurations following each node inclusion. This time may be useful for 
handling the transient phase of a new added node. The transient phase represents the time elapsed from the 
introduction of the new node in the Figure 4.1. QoS-aware middleware services interaction. Cluster until it 
reaches a steady state enabling it to serve the client requests. On the other hand, adding more than one node 
at a time can be useful to deal with possible flash crowd events. In fact, these events may not be fully 
resolved by adding just one node at the time to the cluster, owing to the above-mentioned transient phase. If 
the Monitoring Service detects that the cluster is effectively responding to the injected client load, it 
invokes the Configuration Service to act upon the cluster by releasing clustered nodes, as they are no longer 
necessary. In configuring/reconfiguring the cluster, the Configuration Service produces a resource plan 
object. This object includes the IP address of each clustered node belonging to the built cluster 
configuration. In essence, the resource plan specifies the resources to be used in order to construct the QoS-
aware cluster capable of meeting the input hosting SLA. Node failures and voluntary connections to the 
QoS aware cluster are detect by the Monitoring Service, which then raises an exception to the 
Configuration Service. In both cases, the Configuration Service reconfigures the cluster; that is, it updates 
the resource plan by removing(or adding) the node(s) that have become unavailable (or available); in 
addition, in case of node failures it adds new nodes should the modified cluster configuration be incapable 
of meeting the hosting SLA. Once the Configuration Service has produced the resource plan, it transmits it 
to the Load Balancing Service, as depicted in Figure 4.1, to enable the Service to dispatch the incoming 
client requests toward the new set of clustered nodes. The Load Balancing Service does not need to be 
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statically configured with the membership of the cluster; rather, it becomes aware of it at runtime, in line 
with Configuration Service reconfigurations.  
We designed a middleware architecture incorporating three principal QoS-aware middleware services: as 
shown in figure 3.2.Configuration Service, a Monitoring Service, and a Load Balancing Service. The 
services developed to minimize their interdependency with specific J2EE implementations and maximize 
the portability of our software architecture.  

 
Figure 3.2 modules description 

Configuration Service: The Configuration Service is responsible for configuring the QoS-aware cluster so it 
can meet the customer application hosting SLA. The main activities performed by the Configuration 
Service include configuring the cluster at the time the hosting SLA is deployed in the QoS-aware cluster (at 
SLA deployment time) and possibly reconfiguring the cluster at runtime. The cluster configuration process 
consists of building the initial cluster by forming a group of nodes from a minimal set of available nodes to 
ensure the service availability requirement of the hosting SLA is met. 

The runtime reconfiguration process consists of dynamically resizing the cluster configuration, by adding 
or removing clustered nodes, as needed. Adding nodes can be necessary in order to handle a dynamically 
increasing load and in case, a clustered node fails and needs to be replaced by an operational one (or 
possibly more than one); for this purpose, a pool of spare nodes is maintained.  

Monitoring Service: The Monitoring Service is in charge of monitoring the QoS-aware cluster at 
application runtime to detect possible : Variations in the cluster membership,  Variations in cluster 
performance, and Violations of the hosting SLA. 

Thus, the Monitoring Service periodically checks the cluster membership configuration to detect whether 
clustered nodes should join or leave the cluster following failures or voluntary connections to (or 
disconnections from) the cluster. In addition, it monitors data such as cluster response time, client request 
rate, and cluster SLA violations to detect whether the cluster-delivered QoS deviates from what is required 
and specified in the hosting SLA. 

Load Balancing: The Load Balancing Service is implemented using the facilities of WebLogic Server and 
balances the load of HTTP client requests among the clustered nodes; it contributes to meeting the hosting 
SLA by preventing the occurrence of node overload and avoiding the use of resources that have become 
unavailable (e.g., failed) at runtime.  

4. Results 

In this section we put up some screenshots of our some experimental things what we had done.  
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Fig 4.1: Screenshot of server been initiated. 

Here in the above figure, 4.1, we can see a weblogic server been initiated.  

 
Fig 4.2: A Homepage 

In this diagram a simple webpage of E-Comerce type has been designed to test the services. 

 
Fig 4.3: View in Server 

In this figure, 4.3, A view of screenshot of server is taken when it is rendering a service.  
 
 
5. Conclusion 
 
In WebLogic application servers facilities for changing the size of the cluster at runtime, in order to meet 
nonfunctional application requirements specified within what we have termed a hosting SLA. The 
experimental results we have presented show the effectiveness of our approach; in particular, they show 
that the efficient use of resources and the strict constraints imposed by the SLA can be addressed by means 
of dynamic reconfiguration mechanisms even in the case of such complex systems as a cluster of J2EE 
application servers. We are investigating issues of dynamic resource management when multiple 
applications are concurrently deployed in a J2EE server cluster; these applications have their own hosting 
SLAs and compete for the use of the same clustered nodes.  Deploying a one application is very easier in a 
application server like WebLogic. It also offers some kind of support to provide QoS requirements 
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provided in the SLA’s. We can develop our own services using the existing facilities provided from the 
WebLogic Server. 
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