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Introduction:

In the area of software development it is exceedingly common to have the development of a large software project distributed amongst several teams, with each team working on a particular area of the project. The individual work of the hitherto segregated teams is subsequently integrated together. Since most teams will be developing software used by other teams – potentially leading to incompatibilities between components and other problems – source-code control becomes imperative in the distributed software development paradigm.

The Component Server is designed as an aid to distributed software development, among other applications. It is a means to store and make available all versions of a component to all development teams
Strict versioning schemes are used to ensure that no incompatibilities exist between different pieces of code using the same component. 

In our Component Server every component could be either a system, a program or a module. A component is nothing but a manifest – an XML file that lists all the other components a particular component is associated with.

.NET Remoting provides services that we utilize to establish a connection between the client and the server. All the messages that flow between the client and the server are encoded in XML. Though theoretically, this adds a certain amount of overhead, XML helps us develop a standard format for messages that can be decoded easily at the server side. The XML messages all follow a standard format that divides a message into a header, a trailer and the body which defines whether the message contains commands or data. If commands, the type of the command. If data, more detailed information about the data and the data itself (e.g. a file)
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Component Server intends to use a simple but effective user interface, such as the one attached below. This is a part of the resources provided to us by Dr. Fawcett for the development of this project. 

The interface provides the user with 2 ways to view information about
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a component. He could either “View” the component which is obtain a listing of all the systems, programs or modules a component can be associated with. In this case the corresponding list boxes provided on the interface are populated with information from the server.  The user could also “Extract” components, i.e. download from the server to his machine all the components associated with the selected component. In this case the user has to provide the destination directory where the extracted files will be stored. A progress indicator on the UI indicates how much of the processing and extraction is completed by the server. 

A user can also create a component. In this case the interface gets the type of component he wants to create and accordingly gets from him the information required to create a component (i.e. the manifest file) The manifest file is then uploaded to the server. Similarly the use can also create a file by clicking the Add button. A text editor window opens which enables him to type/enter his file. which is subsequently uploaded to the server. 

The server is not designed to use significant user interaction. Hence it is envisaged as a minimalist GUI displaying the current processing being carried out by the server and a list of active clients using the Component Server and their status.

Use Cases:

The use of the Component Server can be different for different types of users. A distinction was made between the type of components – systems, programs and modules. Similarly the Component Server can be made to be used differently depending upon the user. 

While no restrictions are needed during file extraction, component creation and addition could have restrictions in place.

If the user is a Developer he should be  allowed to modify/create only source code files or modules. A Team Leader can create/modify either modules or programs. A Software Architect can modify or create all that a Team Leader can, but in addition he also has access to systems. A Program Manager has no restrictions on access, creation or modification rights.

Since the Component Server stores all versions of a component on the server, it could be used to determine how a component has evolved over time, and what exactly those changes were. Thus it could acts as a distributed software archival system. It is also extremely useful  not just to track code changes but also is  a central resource of all the documentation associated with a component, its test cases etc. The manifest file of a component could also be extended to contain keywords about a component. This would enable users looking for a particular component to use, to quickly search and find the component they need. 

Since the Component Server supports extraction, if the client supports building of components, we would build a central software repository, with different users downloading and installing software on the fly. 

Component Server Context Diagram:

The context diagram below represents how our Component Server processes (as a whole) react with the external environment.
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· The client and server individually transact with sources and sinks of information and also ultimately interact with each other through the communication conduit established by .Net Remoting.

· The client inputs commands (Create Component, Generate View, Extract, Add File) and data (source code files, documentation files, manifest files) etc. through the GUI. In a very busy system, there may be multiple servers to service clients. Keeping such a scenario in mind the client is provided capability to choose certain communication parameters like port number of communication, which it does through the user interface. The results of any processing that the client receives (e.g. Component Views) or any status information (e.g. the current status of server processing, percentage of processing completed, etc.) are also displayed on the client GUI.

· In addition to starting and stopping the server the GUI on the server side provides the administrator a means of configuring communication parameters such as the port number on which to listen. It displays the status of connection with clients and a list of the clients currently connected. 

· As shown in the context diagram, both the server and the client generate error messages as and when necessary and respond to error conditions with suitable error handlers. 

· File operations are required by both the client and the server. It utilizes the services exposed by the file system to complete these operations. 

· The communication between the client and the server is achieved through the channel set up by the .Net Remoting service. The server and client communicate with the proxy of our remotable class being marshaled by reference. Information is passed between the 2 ends of the communication link via parameters in remote function invocations. 

Module Diagrams

Client Module Diagram

The module diagram for the client in the Component Server is given on the next page, and displays the modules the client can be partitioned into:

ClientUI

· The ClientUI module is the user interface module for the client. It contains all the user controls through which a user can interact with the Component Server System. It has the responsibility of reacting to all the events generated in the system by these controls, and of also updating the display controls of the system. 

· ClientUI serves as the executive module of the client application and oversees the working of all the helper modules in the application. Depending upon what is requested by the user it calls upon the services of other modules.
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ClientMessaging

· The ClientMessaging module is the module that is responsible for generating and interpreting (on client side) the messages being passed in the Component Server application. The architecture of Component Server defines the entire communication between the client and the server to be via XML formatted messages. Therefore any user command or user side data has to be first encapsulated in a valid message. The format of any message frame consists of a header, body and trailer. This structure of frames significantly simplifies decoding these messages on the receiver. The ClientMessaging Module assumes this responsibility.

· This module uses the services provided by the ClientXMLCodec module in order to generate and interpret the messages in the system.

ClientXMLCodec

· This module is responsible for encapsulating commands from the client side into well-formed XML messages that can be passed over the communication conduit to the server. The header, body and trailer requirements for a message frame correspond to XML tags, which are inserted by this module.

· This module also creates an XML representation of the data that has to be transmitted to the server. The most common data object that has to be transmitted is a file – e.g. when the user is uploading a newly created/modified component to the server. The ClientXMLCodec module has to create an XML representation of the file, so that it can be transmitted over the conduit. This is done by having the actual file data bytes preceded by the presence of XML tag attributes specifying the length of the embedded portion of the file, the type of encoding use and other information that will help the server reconstruct the file object from the XML message representation. 

· ClientXMLCodec provides XML decoding services to the ClientMessaging module to interpret XML responses it receives from the server. It is capable of extracting data such as files or commands or notifications that are received by the client. 

ClientQueue

· This is module responsible for creating and maintaining queues on the client side. The architecture envisages 2 queues on the client – a queue for sending and a queue for receiving. The send queue acts as a buffer for irregular or bursty generation of requests from the client and ensures that no requests are lost when the client is busy doing something else. Each of the queues are managed by separate dedicated threads.

ClientComm

· The ClientComm module handles the communication between the client and the server. It is responsible for the channel initializations and registrations and remote object activations that are required to be done by the client. It is also responsible for making the appropriate function calls in order to send data to the server. Thus this module provides communication services that can be used by the other modules in the application, and they need not be aware of the low-level details of establishing or managing connections. 

· The ClientComm module interacts with the ClientQueue module in order to send data from the send queue or to enqueue received data into the received queue. 

FileHandler

· The FileHandler module is used for file operations. It is responsible for opening files and reading from them, and storing newly created files onto disk. ClientUI and ClientXMLCodec use this module.

Server Module Diagram
The server in the Component Server is composed of the following modules. The diagram is attached below:
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Server

· The Server module is the executive module on the server side. It oversees the working of all the modules on the server. Though the server is not designed to have a lot of user interaction the architecture defines a minimalist GUI for display purposes. The display is intended to provide the list of all the clients connected, the status of the client, etc. The Server module takes care of updating the display components of this interface. It also sends periodic self-status messages to the client, indicating how much of the processing required by the client has been completed. 

Authentication

· This module provides services for the authentication of the client on the server side. Component Server will provide access to components and related information to only those clients who have the necessary privilege level. All other clients are refused a session on the Component Server. The Authentication module loads the valid username and password information from a database maintained for this purpose. Authentication is an important issue in any component repository as small changes to a module can have far-reaching consequences. This issue is addressed in the Critical Issues section of this architecture document. 

Versioning

· Activities related to versioning are the responsibility of the Versioning module. Versioning is a critical aspect in the operation of the Component Server. The Component Server hosts a large number of components. However modifications/revisions to components create problems, as the  number of dependencies among files in the distributed software development paradigm are high. The versioning module ensures that the client cannot replace a module on the server – every modified component is assigned a different version number. Thus entities dependent on the same components (but different versions) can run smoothly. 

SrvMessaging

· The SrvMessaging module handles messages on the server side. It is responsible for generating and interpreting messages XML formatted messages. Thus SrvMessaging takes care of the entire transfer of information between the server and a client throughout the entire session. The architecture defines every message (data or command) to be encapsulated in a frame consisting of a header, body and footer to enabling faster processing of messages at the receiver end.

· SrvMessaging performs its responsibilities by utilizing the services exposed by the public interface of the SrvXMLCodec module.

SrvQueue

· This module manages the queues on the server side – a send queue and a receive queue. Just as in the client the queues are introduced as a means of decoupling the receiver from the sender so that timing mismatches between the two do not result in loss of information. 

SrvXMLCodec

· The SrvXMLCodec module performs an analogous role to the ClientXMLCodec  module on the client side. 

· It is responsible for encapsulating commands from the server side into well-formed XML messages that can be passed over the communication conduit to the client. It inserts the appropriate XML tags in the message, which correspond to the headers, body and trailer identifiers assumed by the SrvMessaging and ClientMessaging (client side) modules. 

· This module also creates an XML representation of the data that has to be transmitted to the server. It possesses the capability of creating an XML representation of a file, and helps the SrvMessaging module to create an XMLFileObject that can be used to effectively transfer files across the communication channel. The actual bytes of the file data are preceded by XML tag indicating that file the subsequent information is file data, and by tag attributes specifying the length, encoding, and other information about the embedded portion of the file that will help reconstruction of the file at the client side.

· SrvXMLCodec provides XML decoding services to the SrvMessaging module to interpret the XML requests/messages it receives from the client. It is capable of extracting data such as files or commands or status messages that are received by the server.

SrvComm

· The SrvComm is the module on the server side that handles the communication between the client and the server. It is responsible for the channel initializations and registrations required to be done by the server. It is also responsible for making the appropriate function calls in order to send data to the client. Thus this module provides communication services that can be used by other server modules, and they need not be aware of the low-level details of establishing or managing connections. 

· The SrvComm module interacts with the SrvQueue module in order to send data from the send queue or to enqueue received data into the received queue. 

SrvFileHandler

· The SrvFileHandler module is used for file operations by the server. It is responsible for opening files and reading from them, and storing newly created files onto disk. The Versioning, SrvUI and SrvXMLCodec modules use the services of this module.

Activity Diagrams

Client Activity Diagram

The client activity diagram (on next page) represents the high-level activities in the client and documents the overall flow of the program. 

· On start-up the Component Server client initializes the logical conduit for communication between itself and the server. 

· It spawns two threads -- one each for the two client side queues
. These threads relieve the main thread from the burden of the sending and receiving processes.

· The client then waits for user input after displaying the UI.

· It loads the available components from the default directory. The user can enter his own file path (Not explicitly shown in the activity diagram)

· VIEW

· If the client wants to View a particular component, the client generates an XML formatted message, embedded with the following information: 1. A command identifier to tell the server that the message is a VIEW command and 2. The manifest file of the selected component.

· This message is then enqueued in the send queue. The send thread assumes the responsibility of the actual 

[image: image5.wmf]Init Comm

conduit

success?

Create

Send

Thread

Create

Receive

Thread

Receive

enqueue

quit?

Send

dequeue

queue

length

=0?

Yes

quit?

No

Client

Activities

Create

Compon-

ent

Add File

Extract

View

enqueue

by main

thread

dequeue

by main

thread

Get

assoc.

comp

Generate

manifest for

component

Save to

local disk

Genr

FileTrx

object

Open

text

editor

Genr.

XML

Extract

msg

Embed

manifest

of

selected

comp in

msg

Genr.

XML

View

msg

Embed

manifest

of

selected

comp in

msg

server

response

arrived?

server

response

arrived?

No

No

Waiting for server

response is efficient

and event triggers

are used as

notification of

response arrival

Interpret

XML

msg.

Store

extracted

files to

local disk

Interpret

XML

msg.

Display

compone

nts in UI

Yes

Yes

Receive

Queue

Send

Queue

Exit

Client Activity Diagram

E

D

D

E

E

E

D

Close

conn


· transmission of the message to the server. The send thread sleeps while the send queue is empty and is woken up by an event once the send queue is populated.

· The client then efficiently waits for a server response. On receiving notification through an event that the receive queue is populated the queue is dequeued to obtain the XML response of the server. The response of the server is then decoded and the list of all components/files associated with the selected component is displayed on the client user interface. 

· EXTRACT

· The client issues the Extract command if it wants to download all the files associated with a particular component on its machine. 

· It generates an XML message with the command identifier and the manifest of the component. The message is enqueued to be sent.

· On arrival of the server response it is dequeued from the receive queue and then decoded. The server in this case sends all the associated components in the form of XML messages. 

· The client has to reconstruct a file from the received XML interpretation.

· The files are then saved to disk. 

· ADD FILE

· The client issues the Add File command to add a file onto the system. 

· On clicking the appropriate button on the UI, the client opens a text editor window in which the user can type or paste or open a file that he wants to add.

· The file is then saved to the disk (in case of an existing file, it is saved only if modified).

· An XML representation of the file object is created and embedded in an XML message.

· This message is then enqueued to be sent to the server. 

· CREATE COMPONENT

· The user can create a new component through the Create Component command. 

· In the Component Server, every component, whether they are systems, programs or modules, are nothing but manifest files, which contain information on which components/code files/documentation and test files this component is associated with. Hence the client asks the user to enter the components the new component is associated with.

· A manifest file is created based on the user inputs and the file is saved to the local disk. 

· An XML file transfer object is created and the XML message is enqueued to be sent to the server. 

· EXIT

· Exit shuts the client application after closing the connection that existed between the client and the server. 

Server Activity Diagram

The server activity diagram is attached on the next page. A discussion of the activities of the server follows:

· On start-up the server performs the setup and registration procedures in order to initialize the logical conduit for communication between the server and the client. 

· The server authenticates any client that sends it a login request.

· On successful authentication it spawns two threads, one for each of the queues on the server – send and receive. 

· The sever will be handling the requests it gets from the client. It dequeues every message it receives to determine whether it is a command or data, and if so, of what type. 

· VIEW Request

· If it is a View Request the server extracts the manifest file from the XML message. 

· It processes the manifest file by in turn reading the manifests of all the components mentioned in the original manifest. Thus it generates a list of all the components associated with the selected component.

· This component list is then encapsulated in an XML message. 

· This XML response is then enqueued to be sent to the client. 

· EXTRACT Request

· On receiving an Extract Request the server extracts the manifest file from the encoded XML message. 
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· It processes the manifest file by scanning all embedded components’ manifest and generates a list of components that are associated with the selected component mentioned in the XML message. 

· An XML representation is created for each of the components and the files to make it suitable for transmission over the communication conduit. They encoded in an XML format with embedded information that enables the receiver (client) to reconstruct the file at its end. 

· These XML file objects are enqueued to be sent to the client. 

· CREATE COMPONENT Request

· On receiving the Create Component request the server extracts the XML file representation from the message.

· Decoding is done to reconstruct the manifest file from the message.

· Appropriate versioning is done for the component is necessary. 

· The component in then stored to disk. 

Class Diagrams

Client Class Diagram

The class diagram below shows the major classes used in a Component Server client and gives us the relationship between them.  It also gives us a general picture of the operations of a class.

The major responsibility for the UI class is to generate the user interface for the application. It contains all the event handling code generated by all the various events generated by the user interface. Therefore its methods include the following event handlers: void Add_Click(), void Create_Click(), void Extract_Click(). It also includes the function void View()function which is linked to the Click event of any component displayed in the list boxes on the user interface. 

UI enlists the services of the FileHandler, ClntMsg, CltComm classes for its various operations. 
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The ClntMsg class is the client side class that holds the functionality for generating and interpreting all the messages that are flow between the client and the server in the Component Server. Any user command or data has to be encapsulated in a valid XML message, with a header, body and trailer. The string formatCmd(string) creates an appropriate XML message with the command information embedded into the message. This message can then be passed onto the server. The string extractMessage()function is exactly inverse in functionality – it extracts commands/notifications from an XML formatted message. Similarly the void genrXMLFileObj() and void reconstructFile()functions are complementary. The first creates an XML representation of a file in such a way that it is embedded in an XML message and is suitable for transmitting over the communication conduit. The reconstructFile()function uses the information provided in an XML file object to reconstruct the original file. The ClntMsg classes uses the services provided by the ClntXMLCodec class to provide the above functionality. 

The ClntXMLCodec is the class that contains functions to perform coding and encoding of XML files. Since all of the messages in our system are XML messages the functions of this class are called extensively. 2 classes ClntXMLInterpreter and ClntXMLGenerator inherit from this class and provide detailed implementations. The methods of these 2 classes include string readTag() and void writeTag(string) respectively.

The ClntComm class provides the implementation to handle the communication between the client and the server. It contains methods void setupChannel(), void activateRemoteObj(), void configRemote() for channel initializations and registrations and remote object activations. Thus other modules need not be aware of the low-level details in establishing and managing connections. This class interacts with the methods of the ClntQueue class to send and extract information from queues. ClntQueue includes the following methods: void enQ(object) to enqueue information and object deQ() to dequeue.

The RemotableClass class is the class which is instantiated to create the remote object used for communicating between the client and the server. It contains methods that can be used to transfer information between the two – void transfer(object),  void writeBack(object). The RemotableClass derives from the MarshalByRefObject class. This class is .NET Framework class and is not specific to our Component Server.

The FileHandler class is a simple class that provides an interface to the file system services needed by other classes. The void openFile(string) and the void saveFile(Stream) are files in this class that can be used by other classes to open files and save files to the local disk. Thus the lower-level implementation details of using the file system are abstracted from the users of these classes. 

Server Class Diagram:

The major classes that the server is composed of, and the relationship between them is shown in the class diagram that appears the next page. 

The Server class is the executive among the classes on the server-side of the Component Server. It is responsible for maintaining and updating a  minimalist GUI. It provides methods for getting a list of all active clients and of displaying the status of clients – void displayStatus(string) and string[] getClients() respectively. It interacts with all the classes of the system and invokes the necessary methods in response to the events generated in the system, such as from client-side requests. 

The Versioning class is the class that implements the versioning feature on the Component Server. Every component on the Component Server is assigned a version number. The void setVersion(int)function assigns the version number to a component based on the versions of existing components.  The int getVersion() implements determining the version information of a component. The void update() function in Versioning contains the implementation to update the “links” of one component to another only if desired by the owner of the component wishes so and after acquiring permission of the administrator who decides there is no potential deleterious effect of updating the links of a component. 

The Authentication class implements a basic security feature of Component Server which allows server access to only those users who possess a certain privilege level. The bool verifyClient() function authenticates the client and only on successful authentication proceeds with program flow, else terminates. This services provided by this class can be extended by incorporating a feature in which there are 
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several privilege levels and the extent and nature of access to components is different for users of different privilege levels. 

The SrvMsg class is the sever side class that holds the functionality for generating and interpreting all the messages that are flow between the client and the server in the Component Server. Any user command or data has to be encapsulated in a valid XML message, with a header, body and trailer. The string formatCmd(string) creates an appropriate XML message with the command information embedded into the message. This message can then be passed onto the client. The string extractMessage()function is exactly inverse in functionality – it extracts commands/notifications from an XML formatted message. Similarly the void genrXMLFileObj() and void reconstructFile()functions are complementary. The first creates an XML representation of a file in such a way that it is embedded in an XML message and is suitable for transmitting over the communication conduit. The reconstructFile()function uses the information provided in an XML file object to reconstruct the original file. The SrvMsg classes uses the services provided by the SrvXMLCodec class to provide the above functionality. The methods void notify(string) and void notifyAll() are used to send notifications to clients about important events such as creation and uploading of new components and updating of “links”. 

The SrvXMLCodec is the class that contains functions to perform coding and encoding of XML files. Since all of the messages in our system are XML messages the functions of this class are called extensively. 2 classes SrvXMLInterpreter and SrvXMLGenerator inherit from this class and provide detailed implementations. The methods of these 2 classes include string readTag() and void writeTag(string) respectively.

The SrvComm class provides the implementation to handle the communication between the client and the server. It contains methods void setupChannel() and void configRemote() for channel initializations and registrations. Thus other modules need not be aware of the low-level details in establishing and managing connections. This class interacts with the methods of the SrvQueue class to send and extract information from queues. SrvQueue includes the following methods: void enQ(object) to enqueue information and object deQ() to dequeue.
The SrvFileHandler class is a simple class that provides an interface to the file system services needed by other classes. The void openFile(string) and the void saveFile(Stream) are files in this class that can be used by other classes to open files and save files to the local disk. Thus the lower-level implementation details of using the file system are abstracted from the users of these classes.
Component Server Events

Client Events and the Event Trace Diagram

The diagram on the next page shows the major events of a client in the Component Server system. They are:

· Start: On start-up the client initializes the communication conduit between the client and the server, displays its GUI and waits for user input. 

· View: On receiving this command (a component being clicked) UI informs ClientXMLCodec to generate a XML message for the View command. The message is then delivered to ClientComm which sends off the message to the server. 

· Add File: On receiving this command the ClientUI opens a text editor window in which the new file can be typed in/inserted. The new file is then given to ClientXMLCodec which creates and XMLFileObj out of the file, which is then passed on to ClientComm for onward transmission to the server. 

· Extract: The Extract button click triggers this event. The ClientUI tells ClientXMLCodec to generate an XML message for this command. The message then goes to ClientComm which sends the message to the server. ClientComm receives a response from the server in XML format, which is then delivered to ClientXMLCodec for reconstructing files /components from the XML message. The files/components are then stored to local disk. 

· Create Component: The Create Component button click triggers this event. The ClientUI obtains information in order to create the new component. The ClientUI then tells the ClientXMLCodec to create a manifest file in XML notation for the new component. FileHandler is requested to save the file to disk. The file then goes to ClientComm and eventually to the server. 
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· Exit: Clicking the Exit button triggers this event. This results in client application shutdown. 

Server Events and Event Trace Diagram

The important events of the server events are represented on the next page through the following event trace diagram. They are:

· Start: On start-up the server initializes the communication conduit between the client and the server and then listens actively for client requests.

· Client Login Request: This event is triggered when an XML message from the client is decoded and is found to be a login request. The Server then asks Authentication to authenticate the client and determine whether or not he is authorized to access the system. 

· Client View Request: This event is triggered when an XML message from the client is decoded and is found to be a view request. Server asks XMLCodec to extract the manifest file embedded into the XML message. The Server then processes the manifest and generates a lost of components/files associated with the original selected component. Server then asks to XMLCodec to generate an XML representation of the list of components/files. This XML message is then sent to SrvComm to forward transmission to the client.

· Client Extract Request: This event is triggered when an XML message from the client is decoded and is found to be a extract request. Server asks XMLCodec to extract the manifest file embedded into the XML message. The Server then processes the manifest and generates a lost of components/files associated with the original selected component. Server then asks to XMLCodec to generate an XMLFileObj for each of the components/files. This XML message is then sent to SrvComm to forward transmission to the client.

· Client Create Component/Add File Request: This event is triggered when an XML message from the client is decoded and is found to be a create component or add file request. Server extracts the manifest file from this message. It sends this file to Versioning to create the appropriate version of the component/file. The FileHandler is then contacted to save the file to disk. 
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· Exit: This event is triggered on the click of the Exit button of the server GUI. This shuts down the server. 

Critical issues:
· Client Traffic and Load Balancing:

Since our Component Server is a 2-tier system, with the server capable of serving multiple clients at the same time, a natural question to ask is how many? It is important the system be architected in a way that ensures that a satisfactory number of clients can use the services of the server simultaneously. The factors that contribute to limiting the number of clients is the server processing capability and its memory capacity. Every client will have its own “space” on the client due to the resources, threads etc. allocated for it. Furthermore, for a very large number of clients the OS on the server would have to schedule several processes/threads and each of them be end up getting starved due to them receiving a very small time slice during which they can execute on the processor. An effective load balancing technique is needed to address the above issue.

A simple but unimaginative solution is to simply refuse further client connections after a certain pre-determined maximum limit has been reached. This is analogous to the classic “source-quench message transmission” approach to load balancing.

Another technique is to install server farms. If the server determines that it would be loading itself excessively with any more clients it can forward any incoming requests to a different server. If the client program is designed intelligently, the server could also inform the client that it is overburdened. The client then automatically assumes the responsibility of finding a suitable server to transact with. In this case the server would need to maintain a list of servers that are currently not loaded excessively and transmit this information to the user to make a choice of connection. In such a scenario the servers in the server farm would need to be able to talk to each other and update the information they contain about the status of their peer servers dynamically. 

· Eager vs. Lazy Retrieval

Another question that warrants attention is where should we fetch files or components from? There are 2 possibilities:

1. Eager Retrieval: Any requested file is always retrieved from server, and

2. Lazy Retrieval: The client is checked to determine whether the requested file/component is present  on it. If it is rather than fetching the file  from the server across the network connection the file is served from the client machine itself. If not the file is fetched from the server. 

Lazy Retrieval exploits the fact that the client could have used the Component Server at some past instance and hence already will contain some components. To ensure “hits” in the future, the client program could also maintain an active caching policy.

The advantage of Lazy Retrieval is that it will give us significantly improved performance in situations where the connection between he client and the server is a low bandwidth one, the client traffic is high or where the size of the files being served are large.

The disadvantage is that the client is not certain the version of the file he is receiving is the latest one. Because versioning is not followed on the client (or is not as strict) and because security arrangements are likely to be more lax than on the server the integrity and “recentness” of a component definitely becomes a concern.

A combination of policies  could also be adopted. Eager Retrieval is the default case, however Lazy Retrieval is attempted at peak traffic conditions or if the file size is abnormally large. 

This is a performance issue decision an architect is required to make. This architecture assumes good bandwidth network connections and adopts a “play-it-safe” approach by choosing eager retrieval as the means of component retrieval. 

· File Serving  (with reference to large files)

Larger files cannot be transmitted all at once over a network. They have to be broken down into blocks of bytes and then transmitted block by block
. (It may be good idea not to have very large size blocks – a block that has been corrupted midway will need to be retransmitted, degrading performance if the blocks are very large. A sort of error control, e.g. Cyclic Redundancy Checks needs to be used for blocks that have been transmitted. However this does not pose to be an issue as the above is almost always taken care of at the lower layers and abstracted from the programmer)

While using a SingleCall object in .NET Remoting the object is destroyed as soon as the function call returns, which means only a block of the file will be transmitted rather than the entire file. To get around this problem one can use ClientActivated remote objects in which the object is alive as long as the client is alive. The Component Server Architecture proposes to adopt this solution.

· Versioning

A crucial aspect of the Component Server is the versioning scheme that is implemented. In the distributed software development paradigm several teams will be using the same component in their development. Consider the case when the author of some code which is being used by 2 teams, decides to change his code. While one team is capable of incorporating the changed code immediately, the other team is not in a position to do so. In this case we are required to maintain both versions of code. If the original code were simply replaced by the new code, it could be potentially disastrous for the second team. 

The versioning scheme in Component Server must ensure that all versions of a component are present in the server. In exceptional circumstances a component could be deleted or its links could be modified, but only by the administrator. Notifications must be issued from server to clients to inform them that new versions of components have been created, giving them the choice to use the new components in their code.

The flip side to this scheme is obviously the creation of several unnecessary versions. Consider the case when a trivial change is made to a component – a revision of the description of the public interface of a code file, or something even more trivial as a spelling change in some non-code event. Our strict versioning policy would create new versions for these files also, wasting space. If the number of components are large and the number of users are many, the amount of space wasted could be significant (though not large). Thus an efficient versioning policy needs to consider “how much of a change is really a change?”

· Access Control and Security

Currently all users of the Component Server are authenticated by a simple username and password combination and all of them share the same privileges. Several improvements could be made to this system:

A more effective approach to access control is to have several levels of privileges. The extent of access and the types of activities that can be performed by a client will depend on his privilege level. The type of components a Program Manager or Software Architect can create will be different from those of a Developer. It is also a good idea to allow an “anonymous login” – in this case only open source code could be allowed for extraction/viewing etc. 

The password and filename of the client will travel of the network to the server for authentication. For a server that hosts crucial information or software of very high commercial value, this transmission is not adequate. Depending upon the exact application server, the architecture may need to incorporate robust encryption algorithms for the username and password transmission to the server.  One could use the RSA encryption algorithm of which many public domain implementations are available.

· Documentation

The Component Server is likely to have a large number of components. A consistent means to documenting a component, its uses and description of its services and interfaces, test files etc. need to be maintained. We must also develop a way of quickly searching through these documentation files to enable new clients of the system to quickly find what they are looking for. A solution for this would be to embed “keywords” about a module into its manifest file.

Summary:

The Component Server becomes an indispensable tool for distributed software development. It maintains all versions of all components in the server and serves them to all the users of the system on demand.

We can view all the components associated with a component, or we can extract all the components to our local machine. As such the project has  a lot of utility. 

This architecture explored the structure of the application, its user interface, modules, activities and events. In addition several critical issues and performance issues such as versioning, load balancing, access control and security, eager and lazy retrieval of files, documentation requirements, messaging requirements etc. are discussed in this architecture document.

The development of this project is achievable, but serious consideration has to be given to the areas mentioned, and a tradeoff between practical achievability and theoretical correctness must be arrived at. 
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� Queues in the client in a sense decouple it from the server, so that both do not have to receiving or sending at the same time. Any bottlenecks in communication between the two will not lead to a loss in information as it will be buffered by the queues.


�With reference to block size, blocks as large as 8MB can be transmitted without glitches using .NET and C# : S. Neerudu
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