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Introduction
MUX is a session management protocol separating the underlying transport from the upper level application protocols. It provides a lightweight communication channel to the application layer by multiplexing data streams on top of a reliable stream oriented transport. By supporting coexistence of multiple application level protocols (e.g. HTTP and HTTP-NG), MUX will ease transitions to future Web protocols, and communications of client applets using private protocols with servers over the same connection as the HTTP conversation. 

HTTP Overview

HTTP is a core protocol for the Worldwide Web for exchanging information across the web

HTTP 1.0

HTTP/1.0 opens and closes TCP connection for every URI that is retrieved. This involves TCP overhead in terms of cost of packets and round trip times. This overhead leads to poor performance in TCP connections for small HTTP requests.

HTTP/1.1

HTTP/1.1 overcomes some of the problems faced by HTTP/1.0 by introducing pipelining to reduce the network traffic and the amount of TCP overhead caused by opening and closing the TCP connections. This version still has many problems. The serialized behavior of HTTP/1.1 pipelining does not adequately support simultaneous rendering of inlined objects - part of most Web pages today; nor does it provide suitable fairness between protocol flows, or allow for graceful abortion of HTTP transactions without closing the TCP connection (quite common in HTTP operation). The lack of modularity makes the specification and evolution of HTTP more difficult and also causes problems for other applications.
World Wide Web consortium had proposed a new project called HTTP-NG to overcome these deficiencies. This project is not to revamp the entire HTTP protocol but transitioning the existing functionality to a better architecture for modularity and other benefits.

HTTP-NG suite

HTTP-NG is part of WWW consortium project. HTTP is subdivided into three layers- message transport layer, object message layer and the application layer.

WebMUX protocol in the message transport layer separates the underlying Transport protocol from application level protocol above. WebMUX protocol is designed to multiplex the underlying TCP connection beneath the HTTP so that the HTTP itself needs not be changed and allow coexistence of multiple protocols which will ease transition to future web protocols.

The object message layer is a generic messaging layer to transport the application entities into messages over the network.
The web application layer is application-specific and defines the web application at the highest layer. Multiple applications can coexist in this highest level and new applications can be added easily.



Fig. 1 HTTP-NG Architecture Model

The Protocol Model
The webMUX protocol lies above the transport layer comprising the transport protocols. It enables the protocol communication between the initiator and responder as shown in fig.2. On the initiator side, the webMUX multiplexes the messages from the object message layer and then the messages are transmitted through the message transport layer. When the messages reach the responder side, they are demultiplexed by webMUX. The messages are then returned in the form entities to the web application layer. WebMUX supports simultaneous rendering of in-line objects by which it means multiple objects from a web server can be fetched simultaneously over a single TCP connection. For comparison, the current version of HTTP renders in-line objects serially where as HTTP-NG uses webMUX to render them simultaneously.  In other words, webMUX connection is known as session to distinguish it from the transport layer protocols. Each session has a sessionID. The session IDs given by the initiator of the TCP connection are even and those given the responder of the TCP connection are odd. Totally 8-bits are allocated for the sessionID in the message format, out of which, the bits 0 and 1 are allocated for future use. Session IDs are de-allocated after the session is completely closed in either directions and reused for new sessions. 
                          [image: image1.emf]
WebMux Message Structure

WebMux messages are classified in to data and control messages. The data and control message structures are shown below in the figure.3. The data message encapsulates the data from the higher layer and the control message structure is used to send the control webMUX messages. In general, they are either 32-bit or 64-bit aligned.
                              [image: image2.emf]
Protocol Operation
Protocol operation mainly involves two major steps.

1. New session establishment

2. Session realse.

New Session Establishment

For higher layer to establish a new session Webmux user initiates initialize connection command to Webmux and the Webmux send a SYN message by allocating a new session of its address space. There are two ways to establish a session.

One way session

Once the user sends the SYN message the receiver responds by sending a FIN message. There by not willing to open a reverse path. This is called a one-way session. 
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                                              Figure.4 One way session                            

Bidirectional session

Once the user sends the SYN message the receiver responds by sending a SYN message too. There by willing to open a reverse path. This is called a bidirectional session. 
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                                            Figure.5 Bidirectional Session
Session Release
 The end point wishing to end the Session .Either by using a Fin command or by using a command Terminate connection.
There are two ways of releasing a session

1. Graceful release

2. Disgraceful release

Graceful Release
If the receiver wants to terminate the connection, it will send a FIN command after receiving data. Even after the Fin command is sent to the initiator, it can still send the data to receiver as the data channel between the imitator and receiver is not completely closed yet.
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                                            Figure.6 Graceful Release
Disgraceful Release
If the initiator wants to terminate the connection after sending the data, it can do so by sending a RST command. Once the RST command is sent no further data exchange takes place between the initiator and receiver because the communication channel between is completely closed.
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                                               Figure.7 Disgraceful Session

Problem scenario

In the protocol operation there is a possibility that a problem can be encountered. This is called a Dead lock scenario.

Dead lock Scenario

In the operation each session is handled by an independent thread with a limited amount of memory space. If the data transferred from the initiator is greater than the memory size of the receiver buffer. The data is still transferred but the session is blocked.

Solution
The only possible solution to this problem is information exchange between the initiator and receiver about the buffer memory size. The receiver should inform the initiator about the buffer size prior to the information exchange and the initator must promise to send the data with in the buffer size. 

Conclusion

Webmux allows multiple protocols to be multiplexed over same TCP connection; it is Deadlock-free, by credit based flow control scheme. Also it has Simple design, high-performance, and low overhead. It allows connections to establish in both directions and eases transition to future web protocols can be done easily.
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