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I. Executive Summary

The Basic Store and Forward Messaging System (BSFMS) facilitates multiple concurrent clients connecting to a single server. Each client connects to a different port on the server. BSFMS shall send client messages (either command or data) to the server in encapsulated XML messages. Should the network be down, BSFMS is equipped to save the message (or messages) in a mailbox until a connection is possible. It is at this time that the client software shall drop off all the mail to the server. 

The client shall provide the server with its IP address and listening port number in anticipation of an acknowledgement. The Server shall send the Client back acknowledgements for messages it receives. The acknowledgements will also be encapsulated XML messages. Critical Issues are thoroughly discussed in IV. Critical Issues Assessment.

BSFMS shall contain a graphical user interface for the Client side as well as a graphical user interface for the server side. The graphical user interface for the client shall require the user to select a server IP address for connection, a port to connect to, as well as a listen port to wait at. The graphical user interface for the server shall give the server administrator status updates of transmission activity as well the liberty to disconnect the server.

The software shall interface with a local cache to retrieve files and to store messages in. Clients and a central server shall also be interfaced with one another. When XML messages are passed from server to client and vice versa, the XML messages shall contain the IP address as well as the listening port of the sender. The XML messages shall enable sender and receivers know what channels are necessary for communication. 

The software shall contain 8 modules to perform its functionality. Additionally, there are a total of 13 classes to be used to support the software. The class structure as of now is tentative and may be modified as the software developer sees fit. 

The software architecture is such that there is room in the future for more enhancements. This includes being launched on the World Wide Web like other commercial messaging clients. This is also discussed in this document.

II. Introduction

In the age of information, electronic communication has earned the notoriety of becoming a highly valuable communication medium. Electronic communication is valued because it offers its users better efficiency and reliability in communicating information. To facilitate the demands for more efficient and reliable communications, this document details the high-level software architecture of a particular store and forward message passing system. That program is respectfully called BSFMS.

The following encapsulates some of the high-level key features of BSFMS:

· May operate on a Local Area Network (LAN)

· May operate on a Single Machine

· Facilitates the connection of a single server with multiple concurrent clients

· Manages communications between processes which may reside on the same or separate machines

· Multiple senders may concurrently connect to a single receiver

· Senders and Receivers are identified by IP address

· In the event of a failed connection, program automatically saves message desired for send and sends it once a connection is made again

· Messages transmitted between sender and receiver are XML encapsulated messages

· Provides sender with receipt confirmation that the receiver received the intended message

Although the above attributes are standalone in their value to the user, it is extremely important to underscore the point that BSFMS offers PERSISTANT MESSAGE PASSING. Network downtimes are commonplace, therefore it is INTEGRAL that messaging systems capture the ability to compensate for any network downtime by having a store and forward system. BSFMS offers that, therefore it is a valuable product for anyone who wants to exchange messages with the confidence that they will be sent effectively. 

III. Use Cases

A. Project Development Interfaces

Before a program may be evaluated for its effectiveness in achieving its intended objectives, it is critical to understand what the human Interfaces are and what functional role they will play in the respective project. This understanding provides an educated baseline to evaluate the program soundly. The key players for BSFMS may be delineated as the following:

· Program Manager—The program manager shall spearhead the administrative and logistic needs of the project. The program manager to breakdown the project into phases and implement them into GANTT charts and work breakdown charts to effectively achieve the ends of the project. The Program Manager shall interface with the customer to ensure successful transitions until completion of the project. The Program Manager shall oversee the work of the Software Architect.

· Software Architect—The software architect shall take the given customer requirements and assess what high level structures are necessary for the project and create a high level design accordingly. The objectives of the architect are to deliver a high level design that satisfies the customer requirements, to thoroughly predict critical issues and provide resolutions for them, and to provide the software developer with a proper framework that furnishes good design and implementation. The software architect for this assignment should provide a context diagram, a module diagram, and an activities diagram. The architect should provide all of this information in the form of an Operational Concept Document (OCD).

· Software Developer—The software developer shall create the design and implementation of the software adherent to the concepts laid out in the OCD. The software developer shall also test the software to ensure proper operability. 

· Maintenance Engineers—It is highly probably that the software will have at least a few bugs; therefore it is the job of a maintenance team to provide ongoing technical support to rid the software of bugs and to provide other miscellaneous support to the customer.

B. Principle Users of BSFMS

BSFMS is intended for anyone who wants a simple yet reliable store and forward messaging system. The program may be installed one machine that chooses to run both a server and a client. A more useful implementation of the program is to exist on a Local Area Network that designates one computer as being the server, thereby facilitating multiple clients that exist on other remote computers. The clients may send requests in the form of a message and it is up to the server to fulfill the requests of the respective clients. 

BSFMS is designed for someone that wants to send either a command message from client to server or someone that desires to send a binary or ascii file to a server. If the client user desires to send a command message, the client software converts the buffer into a simple string. If the client user desires to send a file, the program shall extract its contents into a single string. In either case, the string is encapsulated into an XML message to be sent to the server. The user receives an acknowledgement when the message is received.

BSFMS provides the client and server with mailbox functionality to keep records of messages that are transmitted. This is a useful tool for those that desire message record-keeping capability. In addition, due to the fact that it is a persistent sender, it is designed for anyone that wants to bypass the consequences of information loss due to a network failure. The program will persistently attempt to send messages when a connection exists between client and server. Therefore, BSFMS is premised on being a competent program that is reliable and effective towards the end means of the users desires. 

Although there are a plethora of useful real world implementations of     BSFMS, the software architect highlights the following:

· Administrative Purposes: Secretaries, receptionists, and others involved in administrative duties can use BSFMS to service administrative requests. The respective principle user may setup the server on his or her respective machine, and anyone that requests a service may do so in the form of a message sent to the administrator. For example, engineers may serve as clients and message their respective secretary (who serves as the server) and request copies of certain design documents. Once the administrator receives the request, the engineers shall be notified with a confirmation receipt. The secretary can then go ahead and service the request and physically deliver the documents to the requesting engineer.

· Managerial Purposes: BSFMS may be used to project managers and their respective teammates to provide on the spot status’s of their progress on projects. The project manager may setup the BSFMS server on their respective computer and then request updates on project status at desired intervals throughout the day from his teammates, who serve as clients. This would save the project manager the hassle of calling or e-mailing his teammates.

· Single Machine End User: BSFMS provides the capability to load the server and a client onto one computer. Although on the surface this would appear to be a relatively useless and pointless task, it could be beneficial for someone who wants to study network latencies by assigning himself/herself as the server and himself/herself as the client and attempting to time how long it takes to pass messages. This would provide an abstract yet effective method to gauge the latencies.

Ultimately, the software architect does not place adherent restrictions for using BSFMS. It can serve almost any reasonable purpose for someone that wants to send messages and ensure that they are handled properly!

C. Usage Model

The Software Architects of BSFMS have made the following assumptions to baseline the usage model:

· Ideally, BSFMS will be loaded on a Local Area Network with approximately 100 users.

· There will be 1 central server to facilitate 99 clients.

· In a company setting, the program will be run from 100 remote machines for 8 hours a day.

· The average client sends one message per hour, with the exception of sending three messages during lunch. This translates into (7 *1* 99) + (1*3*99)  = 990 Client Sent Messages

· The Server shall send one acknowledgment per message received (990 Acknowledgements).

· Assume in one day, each client has network difficulties once per day (pessimistic outlook) = 99 extra attempts

· Total Number of Client Message attempts in one day = 99 + 990 = 1089

· Total Number of Acknowledgement attempts in one day = 1089

· Total Number of Message attempts sent whether from client or server = 1089 + 1089 = 2178.

D. Loading Model

The Loading Model captures the memory usage of loading BSFMS on a Local Area Network of 100 people. The Loading Model is based on the following assumptions:

· 80% of messages sent to server from client shall be command messages.

· 20% of messages sent to server from client shall be data messages.

· Average string from command message buffer is approximately 50 bytes.

· Average string from data conversion is approximately 100 bytes.

· Standalone XML message (with port, IP address, etc.) size = 30 bytes.

· Therefore in a day, the amount of memory needed to service 99 clients request = ((.8 * 1089)* 50 bytes) + ((.2* 1089)*100 bytes) + (1089 * 30) 

= 98 KB

· Acknowledgement Messages = 75 bytes
· System Total Messages processed in one day = (75*99) = 7.4 Kb + 98 kb = 105.4 Kbytes
· System Total Messages processed in one year = 105.4 * 365 = 38 MB
E. Usage Conclusions

The development of BSFMS is premised on organizing key entities to play their roles in making the development a success. The software architect has full confidence in the organizational scheme. Also, the principle users for BSFMS have been outlined. The gist of who may desire to use the software is simple: anyone that wants a simple store and forwarding message system despite being on an unreliable network connection. Additionally, the usage model shows that in a setting of 99 clients and 1 central server, typical message accumulation in a day for the system is approximately 2,178 messages. The loading model furthermore shows that the system would require 105.4 Kb of memory per day for message storage.

IV. Critical Issues Assessment

In an effort to minimize as many potential software performance problems as possible, it is imperative to address potential critical issues that may arise during the design and/or implementation phase, and counteract them in the software architecture. The following are identified as critical issues BSFMS faces as well as their accompanying resolutions:

· Issue: How will BSFMS support a multiple concurrent clients communicating with one central server?

Resolution: Multiple clients may concurrently communicate with one server by communicating with a unique port on the central server.  

· Issue: How will the BSFMS server know which client sent a message?

Resolution: All messages received by the BSFMS server shall be XML messages. Encoded in a tag within the XML messages shall be sender information, and more particularly, the IP address of the sender and their corresponding listening port. Therefore, clients shall be identified by their IP addresses. 

· Issue: Client has urgent message to send server, sends the message, however server does not receive the intended message due to network problems. Client thinks respective message was sent and is waiting for a resolution to his/her request.

Resolution: BSFMS shall require the server to open a client-sent message, extract the information, locate the IP address of the sender, and promptly send an acknowledgement to the client that the server received the message. That ensures that the client knows at all times what the status is of his/her message. If the client does not receive an acknowledgement within a reasonable amount of time (to be determined by developer as to what a reasonable amount of time is), the client software shall persistently attempt to send the message until it receives an acknowledgement.

· Issue: The client user attempts to connect to a port that is already in use by another client.

Resolution: The server shall deny the client access to the relevant port and subsequently the client software shall prompt the user to select a different connection port.

· Issue: The client user attempts to listen at a port that is already in use by another client. 
Resolution: The server shall deny the client access to the relevant port and subsequently the client software shall prompt the user to select a different listening port.

· Issue: While attempting to send a message (either client side or server side), there are network problems. Will the message ever be sent?

Resolution: Yes, the message will be sent because BSFMS stores all messages that are unable to be sent and persistently attempts to reconnect to the network and send the message as soon as possible.

· Issue: With a single server and multiple concurrent clients, if there are at one time many messages being sent, is there a way to prioritize which message gets processed first by the server?

Resolution: Yes, BSFMS assigns priority levels to different channels, which may be controlled at the server end. The administrator of the server may distinguish different clients by their known IP addresses, and then direct the server interface to prioritize different IP addresses in the event that many messages are swamping the server. 

· Issue: A client wants to send a server a message while the server wants to send the client an acknowledgement for the previous message sent. Can’t that cause deadlock?

Resolution: BSFMS contains two channels to support bilateral communications: a send channel and a receive channel on BOTH server and on the client. That will allow for more coordinated sends/receives. The disadvantage of this is that such a scheme drains system resources, but the tradeoff is well worth it because it allows for concurrent sends and receives. 

· Issue: If BSFMS contains multithreaded systems in both the server and client, how does it avoid deadlock? 
Resolution: The software developers shall synchronize accessibility using critical sections, mutexes, and events. Expounding on these control mechanisms is beyond the scope of this document.

· Issue: Two clients concurrently select the same file on a network to send to the server. Will this cause deadlock?

Resolution: No, as long as the maintainer(s) of the file allows for open read access, this shall not present a problem.

· Issue: In a large company, it is expected that around lunchtime the employees send massive amounts of messages for recreational purposes. How will this affect BSFMS?

Resolution: Assuming BSFMS exists on a local area connections supporting at least a T1 or greater connection, there should be no problems. There is no need to put a restriction on how many clients may log onto a server or how big a message should be.

However, if BSFMS exists on a local area network with dialup connections, users are forewarned to expect slow and sluggish performances. Ultimately, performance is more in the hands of the end user than the software architect.

· Issue: Someone hacks into the Server administrator’s computer and shuts down the Server. How will client messages be handled?

Resolution: The software architects of BSFMS cannot resolve this unfortunate situation. It is up to the Server administrator to protect their computer from hacking (perhaps with a strong firewall and by password protecting their computer). Once the server is dislodged, message-passing capability is inactive until the server is up and running again. 

V. Graphical User Interface

A. Client Graphical User Interface

Figure 1 below shows the Graphical User Interface for the Client.
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NOTE: This is simply a prototype subject to change.

As one can see, the Winforms supported window solicits the IP address of the server as well as a corresponding port to connect to. It also solicits the user to select a listening port to receive a response at. There is a window buffer there for a user to type a message command which the client wil promptly send. Additionally, the client has the option of selecting the FileSelect button to select either a binary or ascii file to send to the server. Once the user has filled in the mandatory fields and selected either a file to send as a message or typed a message into the command buffer, the user must select the “connect” button to allow for transmission to occur. 

B. Server Graphical User Interface

Figure 2 shows the Server Graphical User Interface
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NOTE: This is simply a prototype subject to change.

The Graphical User Interface for the Server is simple. It shows what IP address the server is on. It also displays a status buffer showing what transmissions are taking place. Additionally, if the server administrator desires to disconnect himself/herself from the network, he/she may do so at their respective leisure by simply selecting the DISCONNECT button.

The Graphical User Interface for the Server was created on the premise of providing a simple, hands off type user interface taking into perspective that the administrator of the server wants to play a passive role in message transmissions.

VI. Program Context Breakdown

Figure 3 below shows the context diagram of the BSFMS system
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The context diagram of BSFMS is an instrumental tool that allows one to understand the relationship between BSFMS and its respective environment. This context diagram represents two particular processors: the server and the client. Let’s examine them as two separate entities.

The client processor’s outside environment consists of three major entities: the User Interface, the Cache, and the Server. The User Interface provides the client with either a message command created by the client user or a file to process as a message. If the client user selects a file, the client retrieves the file from the cache and then internally converts the file’s contents into a string and processes it into an XML message. The file shall have a corresponding handle for the client to be able to access it. If the client user just types in a command message, the client processes it into a send-able message. The message is then remotely sent (using .NET remoting) to the server. If the client is unable to end the message, it will store the message in its cache to send when a connection is available. Once the connection is restored, the Client shall be able to access the cache, retrieve the message to send, and promptly send it. Once the server is done with its processing of the message, the Client shall remotely receive an acknowledgement message that shall be processed within the Client. The Client will then notify the client user via the User Interface that the message was received by the Server. 

The Servers outside environment also consists of three major entities: The User Interface, the Cache, and the Client processor. The Server shall receive an XML message via .NET remoting from the Client. Once the message is received, the Client shall process the message. It shall extract the message contents, and be able to locate the IP address of the sender. The Server shall then create an acknowledgement message to send to the client. If the network connection is down, or for whatever reason the Server is unable to contact the Client, the server shall save the acknowledgement message in its cache for a later transmission. The server’s user interface provides the administrator of the server with status’s of what’s going on between the multiple clients/server. It shall be aware of any transmission errors.

VII. Program Module Breakdown

Figure 4 below shows the module breakdown of BSFMS.
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A program module breakdown provides the functional relationships between different modules in BSFMS, thereby exposing the dependencies that exist between various modules. The following captures the functional roles of the respective modules of BSFMS:

· Executive Module—The executive module shall designate whether the user is running a client or a server. If the user selects to run the Client portion of the software, the software shall call upon the Client User Interface Module to begin processing information. If the user selects the Server portion of the software, likewise it shall launch the server portion of the software. Additionally, the executive will server as the liaison between server and client if they are run on the same machine. 

· Client User Interface Module—The Client User Interface Module is called by the Executive module if the machine user decides to run a client. This module contains the Winforms based user interface for the software. It prompts the user to select a port to connect to as well as a port to listen to. It prompts the user to select the IP address of the server to connect to if the server is on a remote machine.  It asks the user what it would like to send, a command message or a file.

· Client Module—The Client Module is called upon by the Client User Interface Module. This module is responsible for constructing a proxy, setting up a bilateral channel to the server, it activates the message object, and creates send and receive queue’s to contains messages that are incoming and outgoing. Additionally, the Client Module makes accommodations to store messages that are unable to be sent due to network problems. The Client module presents a persistent message communicator which actively seeks to sends messages at all times.

· Server User Interface Module—The Server User Interface Module is called upon by the executive if the machine user desires to setup a server on his/her respective machine. The Server User Interface Module gives administrative access to the user. The user may view was transmissions are occurring. The user may view what the message contents are in order to facilitate message requests. The user interface module includes the IP address and port of the server. The Server User Interface Module will allow the user to prioritize channels according to the respective IP addresses of the users on the network to prioritize message processing. 

· Base 64 Module—The Base 64 Module is called upon by the Client Module if and only if the client user selects a file to be transmitted in the form of a message. In this case, whether a file contains ascii or binary contents, the module extracts the file contents and processes them into a single string. 

· XML Representative Module—The XML Representative Module is called upon by the Client Module in order to process the message to be sent to the server as an XML message. Therefore, the XML Representative Module shall contain an XML writer to encapsulate the user intended message as an XML message. Additionally, the Client Module shall feed the XML writer with the IP address and port information of the client user. The XML Representative Module is also called upon by the Server Module to parse the XML message received by the Client and to delineate what the user IP address is, what the listening port is, and what the message contents are. Additionally, the Server Module uses the XML writer to create an acknowledgement for the Client, who opens it up using the XML parser to verify that indeed the message was received by the server.

· Data Storage Module—In the event of network problems, the Data Storage Module shall be called upon by either the Client Module or Server Module to retain the message until transmission is possible. The Data Storage Module also facilitates mailbox capabilities, allowing users to retain messages in a mailbox format to be accessed whenever the user so desires.   

VIII. Program Activities Breakdown

The software architect has chosen to deliver the Activities Breakdown in three forms: 1) A high-level activities diagram detailing very high-level activities between server and client; 2) A high-level activity diagram detailing specifically the Client portion of activity; 3) A high-level activity diagram detailing the specifically the Server portion of activity. Understanding the activities diagram is essential to capture the overall theme of how BSFMS operates.

NOTE: BSFMS provides a PERSISTENT store and forward messaging system. The program consistently performs checks to make sure server/client connectivity is in tact. The Activity Diagrams in this document do not detail the consistent checks in an effort to avoid cluttered diagrams. 

A. High-Level Activities Between Server/Client

Figure 5 below shows the High-Level activities diagram between server and client.
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As shown above, in order to have message passing, a server and client must be up and running. Therefore, the activities diagram details the setup of the server and client as being collectively necessary to occur before any message passing occurs. In order for the server to be setup, it must be launched and setup by the administrator. Once the server is setup, the server just waits to process messages from the client. In order for the client to be setup, it must also be launched by the user. The user must then setup the client. The user must decide whether they wish to transmit a message or a file. If they choose to send a find, the user must select the file from the file button. If the user wishes to send a command message, it must be entered into a command message buffer window. Subsequently, the client user must select a connection port to facilitate the message transmission. Additionally, the user must select a listen port to wait for a response. The client user must enter in the IP address of the server it wishes to connect to, whether it is a remote machine or if it is the local machine. Once all of this vital information has been entered by the client user, the client user must hit the Select button.

Once the Select button is hit, the Client attempts to connect to the user-specified port. If the port is already in use, the server shall deny connection. Furthermore, the Client software shall display a message to the client user to select a different port to use. This brings the client back to the Connection Port selection stage in the activities diagram. If the port the client user had selected was not in use, the server receives the message from the client. The server extracts the sender’s IP address and listening port from the message and subsequently creates an acknowledgement message to the client. The Server then sends the acknowledgement to the receiver. 

B. High-Level Client Activities

Figure 6 below details the high-level activities of the Client.
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What should immediately jump out at the viewer of this activity diagram is the legend that appears in the top right corner. The legend details what thread is controlling the respective activity. Once the Client is launched, six main activities occur in parallel during the Client setup: the construction of the proxy, the setup of the send channel to interact with the server, the setup of the listen channel, the activation of the message object, the creation of a send Queue, and finally the creation of a receive Queue. These are all necessary activities to facilitate the remoting of the message object the client creates. 

As outlined previously in the paper, the user inputs its commands into the user interface of the Client. The Client takes this information and proceeds to analyze the user input. It first determines if the client user wishes to send data. Data may be sent in the form of an ascii file or a binary file. If the answer is yes, the program than base 64 encodes the contents of the ascii or binary file and the contents into a single string. If the client user simply entered a command message into the user interface’s command message buffer, that constitutes a string. The client user then proceeds to encapsulate the message string into an XML message. This XML message includes all relevant port information, as well as the IP address of the sender. That is NECESSARY in order to ensure an acknowledgement is received back. Once an XML message is successfully constructed, the XML message is sent to a send Queue. It resides in the send Queue until the send thread is able to deQueue the message. The message is deQueue’d and remotely sent to the server using the channel created earlier. If it unable to be sent, the message is put in the mailbox and the client persistently tries to send the message to the client. Once the message is sent, the client software then waits to receive an acknowledgement from the server that it has indeed received the client’s message.


Once the acknowledgement comes into the Client, the receiver thread puts the receipt into a receive queue and furthermore then verifies that the message was received by the server. This involves parsing the XML message to verify that the file was received. Once this is done, the XML message is sent to a data structure that exists as a component in a mailbox that exists on the machine’s cache. This keeps a record of the messages received from the server.

The Client software then prompts the user, asking whether it wants to send another message to the server. If it does, the program goes back to the User input stage, otherwise the program ends. 

What is relevant to understand in this whole scheme is that IF AT ANYTIME there is a loss of network connection, the MESSAGE that is attempted to be CONSTRUCTED is sent to the mailbox, and resides there until the connection is restored, at WHICH TIME the message is RE-SENT. That constitutes BSFMS as being a persistent store and forward messaging system.

C. High-Level Server Activities

Figure 7 below details the High-Level Activities of the Server
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Again what should jump out at the reader is the thread designations in the activity diagram displaying what thread controls what activity. The above activities diagram is self-explanatory although it is worthy to note that the server is mainly a passive component, meaning it relies on the activity of the client to do anything useful. 

The setup of the server is simple. In parallel the server creates a proxy, a listening channel, a send channel, and it registers the message object handler. Once all of these are done, the server just waits to service a message. Once a message is received, the server acts to verify that it has the open port the client is trying to connect to. If it does not, the server denies the client access and the client must select a different port. If the port is open and available, the server receives the remote-able object and then parses the XML message immediately. From this activity the server extracts three vital pieces of information: The clients IP address, the Client Listening port, and the actually message contents. The Server then goes and ahead and begins to construct an acknowledgement (which is also in XML format). The message is stored in the mailbox. This message is remotely sent to the Client. If the message is successfully sent, the server part is done. If it not, the server PERSISTENTLY attempts to send the message by retrieving the message from the mailbox and trying to remotely send the message. 

IX. Modified Class Diagram

Figure 8 below details a modified class diagram.
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The Modified Class Diagram above attempts to demonstrate what classes exist in what modules, and the different relationships that exist between classes. It is worthy to note that this is a tentative architecture that probably will change in development phase as the software developer sees more efficient ways of programming the software. 

At the top of the representation lies the Executive Class. The Executive class is what initially prompts the user to decide what they are trying to run: client or server. As one may clearly see in the representation above, on the highest level appears the Executive class. Part of this class is both the Client User Interface and the Server User Interface. Which one is called depends on what the Executive Class dictates. Additionally part of the Executive class is a communicator class which attempts to fuse the communication between Client and Server. As of now, the Communication class is tentative, the architect is unsure if it is necessary or whether client and server can efficiently communicate via their channels without one. Regardless, the Executive class has the Client User Interface, Server Interface and the Communicator Class as its aggregates.

If the Executive Class dictates that the client be run, the Client Module and its Client User Interface Class are called. The Client User Interface class will contain a Winforms application of the user interface. This class will contain all of the necessary fields (send port, listen port, server IP address, command message or file to message, connect button) as outlined earlier in this document. 

The Client User Interface class has the aggregate class: Class Client. This file is particularly interesting because it performs many major functions necessary for the client to send a message. It shall set up the send and receive channels, create and synchronize the threads (main, send, receive), activate the object to remote, create a proxy, and create send and receive queues.

A composition of the Class Client is Class Base 64. This is called if the Class Client indicates that a file’s contents must be converted to a string in order to be sent as a message to the server. The class goes ahead and encodes the file contents into a string and returns the resulting string to Class Client. 

Another aggregate of the Class Client is Class XML. Class XML is called upon in order to create XML messages, and read XML messages through its aggregate class XMLWriter and Class XMLReader. The reader may become changed to a parser of sorts in order to facilitate better message extraction. This is up to the software developer. 

Another aggregate of the Class Client is Class Data. Class Data is a simple data storage class to maintain cache needs. This includes the need for cache space to create mailboxes to store messages, both those sent successfully and those that have not been sent due to network difficulties. This class will most likely need to be expanded upon to support the sophisticated needs of BSFMS. In other words, effective algorithms will need to be developed to figure out what the best way is to queue messages that haven’t been sent yet and not to interfere with other messages that are trying to be sent. 

X. Sample XML Message From Client

The following is a prototype XML Message From the Client to the Server encapsulating all the vital client information as well as the actual string message:

<?xml version=”1.0” ?>


<configuration>



<system.runtime.remoting>




<application>Messenger<application/>





<lifetime>singleton <lifetime/>





<channels>SendChannel<channels/>

<channels>ReceiveChannel<channels/>





<ClientIPAddress> 178.22.32.12<ClientIPAddress/>





<ClientListenPort>4040<ClientListenPort/>





<MSG>Hi man, what is going on today<MSG/>



</ system.runtime.remoting>

</configuration>

This simple prototype is very revealing. As one can see upon close inspection, the XML message contains the lifetime of the remote object: a single call object message. Additionally, the object is sent through the send channel of the client. The client is expecting an acknowledgement to its receive channel. The client supplies its IP address as well as the port it is listening at for an acknowledgement. Finally, the XML message contains an actual message 

XI. Performance Issues Recognition

As stated previously in this document, the software architect has designed the software to run on a single machine that serves a server and client, or on a Local Area Network with a single server and multiple clients. If the software runs one a single machine, the performance is relative to the processing speed of the computer itself. Therefore, the software architecture does not expect major concerns here. However, if the software runs on a Local Area Network, the software architects recommends being supported by AT LEAST a T1 connection. If this requirement is met, the software architects no responsibility in deterring significant lag times in servicing requests.

Although the software architects have not created a prototype yet, the software architects have used a prototype model created by Dr. James Fawcett (http://www.ecs.syr.edu/faculty/fawcett) to measure what service request times are. The particular prototype used was one that facilitates bilateral remote communications. In this prototype, a client sends a message to another client. The measured service time per request was in the order of nanoseconds, clearly being negligible in the grand scheme of things. 

One may argue that the prototype is too simplistic to gauge the actual service request time for BSFMS, which relies on encapsulating messages in XML format and remotely sending them via a prioritized channel, through queues, and relying on an acknowledgement to verify that the service request has been completed. While this is a valid argument, the software architects point to the fact that in order to deem something as being significantly slow or lagging, the service request time would be equivalent to or greater than .25 seconds. At this juncture, the software architect is extremely confident that assuming a good network setting (at least T1), on a Local Area Network facilitating a central server and many concurrent clients, the architect does not anticipate remotely sending a message shall take longer than .25 seconds on a stable connection.

XI. Future Capabilities

As it stands now, BSFMS is targeted for a local area network. Future upgrades include the possibility for web deployment over the internet. If anyone is familiar with America Online’s Instant Messenger Express, it will be deployed on a similar concept. The basic premise is that the software will run off of a web server. The web server will have to be able to support large bandwidth capabilities to avoid major transfer latencies. Additionally, the website will have to be able to have massive storage capabilities in order to store messages onsite. 

The Server portion shall be maintained privately on the web server by a team of administrators. A client may be run by the click of a simple hyperlink on the messenger’s main website. That should pull a client menu very similar the current BSFMS prototype. The exception is however, that the user shall be able to select the IP Address of a person they wish to communicate with and the server will match the client with the corresponding client via web services (it will automatically construct a communication port). This shall usher a new wave of message passing that goes beyond a small local area network. This will however require revamping to the current software architecture to make it peer to peer based as well as more feasible for World Wide Web usage.

XI. Summaries

This document has thoroughly demonstrated the effectiveness of BSFMS. BSFMS shall provide store and forward message capabilities to circumvent the circumstance of having a bad network connection. It shall provide accurate service by encapsulating messages into XML messages that provide receivers with the sender’s appropriate IP address, listening port, and receive channel. It shall provide mailbox features that serve as both record keepers and additionally storage locations in the event that connection is lost, the messages will be retained for future transmission. The architecture contains 8 modules and 13 classes, these are tentative and shall be reviewed by the software developer who may or may not make modifications according to what is technically sound and efficient. 

The architecture of the software as outlined the preceding sections is catered towards simplicity without compromising accuracy. The software architect has also kept in the mind the possibility of future upgrades to enhance the software and allow it to build into something that maintains the interest of its users. The concept behind it shall still retain the simplicity of connecting multiple clients to a central server. 

As displayed in the Usage Models, the software does not require the user to have massive free memory space, which is critical in terms of making the program desire able for administrators of Local Area Networks. The architect of the software has full confidence that BSFMS is a valuable tool that can bring a Local Area Network efficient message passing capability.  
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