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1. Introduction  
 

This document emphasizes the design considerations of the MOINC Server Module, which acts as the 

core component in the overall MOINC architecture.  

The Project Proposal and Software Requirements Specification related to the MOINC Server become 

prerequisites for this document. 

The main target audience for this document would consist of the Project Mentor, Super Group Head for 

Software Architecture and project team members. The team members would be playing the roles of 

Requirement Engineer, Software Process Engineer, Software Developer, Project Manager, Software 

Architect and Technical Writer during the entire project cycle. 

2. System Overview  
 

When the MOINC overall architecture is concerned, it is a platform which is aimed at enhancing the 

scalability and high availability of the Web Service paradigm.  MOINC achieves this by maintaining a 

ŎƭǳǎǘŜǊ ƻŦ ǎŜǊǾƛŎŜ ƎǊƻǳǇǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨǾƻƭǳƴǘŜŜǊ ŎƻƳǇǳǘƛƴƎΩΣ ǿƘƛŎƘ Ŏŀƴ ōŜ 

geographically dispersed or not. When the service requests reach the server, the requests are 

dispatched to relevant service groups and from there they will be dispatched to relevant nodes in the 

cluster depending on the load balancing algorithms employed. Likewise, high availability and scalability 

is achieved by a distributed computing approach. 

A High Level Deployment of a MOINC system will look as follows; 
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The MOINC Server is the core component of the MOINC platform which has the key functionalities with 

respect to the MOINC platform. This is expected to be developed as a self-contained entity which has 

the capability to server web service requests even with the absence of a cluster or additional support 

from the Server Management Module. The Server handles a range of functionalities such as Service 

Management, Service Deployment, Group Communication, Node Management, Cluster Management 

and Load Balancing. These functionalities will be elaborated under the Abstract System View.  
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3. Design Considerations  

3.1. Assumptions and Dependencies 
 

Targeted Operating Systems 

Á Microsoft Windows XP 

Á Linux 

Á OS X 

Required Additional Software 

Á Java Runtime Environment v1.5 

Minimum Hardware Configuration 

Á Processor ς Intel Pentium 4 

Á Physical Memory ς 1 GB 

Network Resources 

Á High Bandwidth connections to the web  

o To have fast communication with the cluster. 

o To provide fast serving of WS requests in an empty cluster scenario. 

Á High Speed LAN 

o In the case of a local deployment within an organization. 

End User Characteristics 

The end users for the MOINC system would comprise large and medium scale organizations or 

institutions. When the specific users who would be interacting with the MOINC Server are concerned 

they would mostly be users having the responsibility of System Administrators. Therefore, they should 

have a fair understanding of the Web Service paradigm and Java Web Service development and 

deployment. In addition, the users should be able to handle network related requirements for the 

deployment of the MOINC platform. However, when it comes to the explicit usage of the MOINC Server 

they should be able to have sufficient capabilities to follow the references provided and manage the 

activities. 

 

 

 



 

  

6 

MOIN C Server Design Document 

3.2. General Constraints  
 

The entire architecture of MOINC has more of a distributed nature. Therefore, potential network 

bandwidth limitations and network failures would be constraints that the system will have to tolerate. In 

addition, the unpredictable nature of the contribution of the nodes in the volunteer cluster would 

become a constraint in stating an accurate service bandwidth.  

 

3.3. Goals and Guidelines  
 

The major goal of the project is to provide high availability and scalability for Web Services by 

distributing the processing functionality. In addition, it has a secondary goal of making productive use of 

idle computational power of computers distributed over the World Wide Web.  

A development goal of the project is to make MOINC Open Source, in order to fulfill the intentions to 

contribute to the Open Source movement. Another motivation for the decision is the fact that a larger 

proportion of the Web Service paradigm is driven by Open Source.  

 

3.4. Development M ethods  
 

As a result of the implementation being highly test dependent, an Agile Software Development method 

will be used which would have very short iterations. The MOINC Server team will have periodic meetings 

to review the progress and share the knowledge gained. In addition, weekly review meetings will take 

place among the entire project group to discuss on the overall progress and any potential 

incompatibilities within modules.  
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4. System architecture  

4.1. Abstract system view  
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4.1.1. Presentation Tier  

 

The Server Admin Console is the component which will be appearing in the Presentation Tier as part of 

the MOINC Server. 

Server Admin Console 

This is the interface that will be visible for the administrative activities related to the management of the 

MOINC Server such as Service Management, Service Deployment, configuring Group Management 

policies etc.   

 

4.1.2. Application Tier  

 

Out of the numerous components that can be seen in the Application Tier, the following come under the 

MOINC Server. 

Service Management ς The MOINC Server in its simplest sense is a Server which serves Web Service 

request. Therefore, this component takes care of all the service life cycle event management activities 

such as versioning, modifying services, removing services etc. 

Service Deployment ς When a new service needs to be made available, a sequence of activities should 

take place such as the relevant artifacts being committed to the URL repository, WSDLs being generated 

and the service being published. An existing web service engine will be used to obtain such deployment 

capabilities.   

WS Processing ς Although the service dispatching functionality is intended to be distributed over the 

cluster, the MOINC Server should be able to act as a self-contained entity in case the cluster size 

becomes zero. Therefore, a default application server instance will be kept standby to ensure availability 

of the system. An existing server like the WSO2 Web Service Application Server (WSAS) will be used as 

this default server instance. 

Group Communication ς The communication between the cluster and the MOINC Server is the most 

important communication in the system. A TCP level communication protocol which we have named 

Ψ¢ƘƛǎŀǊŀΩ ǿƛƭƭ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŀƭƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘƘŜ !ƎŜƴǘǎ ǊǳƴƴƛƴƎ ƛƴ ǘƘŜ ŎƭǳǎǘŜǊ 

and the Server. In addition, this protocol will be used for communications between the Agents and 

Server Management Module as well. 
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Node Management ς This is a default implementation that the Server will have to deal with the 

incoming requests from computers to get them added to the cluster. The Server will have some generic 

algorithms to add these nodes to specific Service Groups. In addition, when a node computer needs to 

leave the cluster, the Server will handle it as part of the Node Management functionality.  

Cluster Management ς Once the Server knows of the services which it can provide and what services 

are requested it needs to create Service Groups using the node computers. This grouping will be done in 

such a way that specific Service Groups will be notified to the ESB which we will be using. The MOINC 

Server will be using a set of generic algorithms to determine the computing power of a particular Service 

Group and allocate nodes accordingly.  

Load Balancing ς This is the component which will be dispatching the incoming service requests to the 

default WSAS instance or the cluster. The default instance will be running if the cluster size is zero or 

small. If the cluster is sufficiently large and has dominant service groups, more weight will be given to 

dispatch the requests to the cluster.  

 

4.1.3. Data Access Tier 

 

The functionalities of the MOINC Server in the Data Access Tier can be seen through the two 

components Server Registry Manager and Server Registry Handler. 

Registry Manager ς This becomes active in the absence of a Server Management Module when the 

requirement is there to access the URL Repository. 

Registry Handler ς This is the component which accesses the URL Repository in special situations when 

the Server needs to extract information about Agent nodes.  
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5. Detail ed system design 
 

5.1. MOINC Server High Level Design 
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Protocol = THISARA <SOH>         
Version = 1.0 <SOH>               
Length = 10 <SOH>           
Msgtype = 1 <SOH>        
{   
 Payload            
}            
Checksum = 10 <SOH> 

 

5.2. High Level Design of the ȬThisaraȭ Protocol  
 

 

The Thisara protocol is used for the group communications between MOINC Agents ς Server and MOINC 

Agent ς MOINC Server Management Module. This is a protocol which works on the TCP layer by 

communicating through sockets. The Server end is based on Apache MINA which is readily available to 

handle multiple socket connections with thread management and built in SSL capabilities. The Client end 

is a custom implementation which contains Java Socket Programming.   A message format has been 

created which has entries in the following arrangement. 

<key> = <value> <delimiter>  

The delimiter used is the Start Of Header  (SOH - \u0001) character. 

This format was agreed upon in order to keep the level of meta-data at a minimum.  

Eg: 

 

 

 

The fields are filled with arbitrary values. 
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5.3. Use case view 

5.3.1. Use case of MOINC Server 
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5.3.2. 4ÈÉÓÁÒÁ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÐÒÏÔÏÃÏÌȭÓ ÕÓÅ ÃÁÓÅ 

 

 

 

 

5.4. Class diagrams 

5.4.1. Class diagram of the Cluster Manager 
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The MOINCListener class will use the Thisara communication framework to listen to incoming requests 

from MOINC agents in the network. Once an idle request arrives the MOINCListener will notify the 

NodeManager class. The NodeManager class will perform the necessary validation by contacting the 

server management module via the MOINC server API. If the validation process succeeds it will notify 

the respective the load balance algorithm implementation and the load balancer will add the host which 

sent the original idle request to the cluster. At this point the client agent will be notified by the 

NodeManager by sending a idle response via the Thisara communication framework. 

 

5.4.2. Class diagram of the Service Manager 

 

 

The ServiceDeployer makes use of the admin services offered by WSAS to control various service life 

cycle events. The RegistryHandler is used to access the Registry in the absence of server management 

module.  
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5.4.3. Class diagram of the API to Server Enhancement Modu le (SEM) 

 

 

MOINCLoadBalanceAlgorithm abstract class which implements the LoadBalanceAlgorithm interface of 

Synapse is the most important element here. While it serves as the load balance algorithm 

implementation in the view point of Synapse it also wraps a concrete implementation of the same 

interface. This allows different algorithm implementations to be specified dynamically at runtime. The 

LoadBalanceAlgorithmFactory will create the necessary algorithm implementations at runtime based on 

the MOINC configuration. AgentInfo interface can be used to extend the functionality related to agent 

instances. Third party classes can implement the ServiceObserver to receive notifications regarding 

service life cycle management events. 
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5.4.4. Class diagram of Thisara commu nication protocol  

 

 

 

The Thisara implementation makes use of Apache MINA for scalability at server side and uses simple 

Java socket programming at client side. ThisaraServerSocket is the most important element in the server 

side. The design also exposes the ThisaraServerHandler interface which allows the user to command and 

control Thisara message interactions. The protocol specific functionality is implemented in the encoder, 

decoder and the codec factory.  

 

 

 


