mcp: A Multicast File Transfer Tool_{Computer Laboratory}

Systems Research Group

Karl Jeacle & Jon Crowcroft

firstname.lastname@cl.cam.ac.uk

Key Results mcp: A reliable multicast file transfer tool that uses TCP-XM. TCP-XM: A modified implementation of the TCP protocol that allows reliable multicast data transport in addition to the existing unicast transport mechanism.

How does the work advance the state-of-the-art? Transparently combines unicast and multicast by falling back and forward between both transmission mechanisms.

Motivation (Problems addressed) Large multi-site data transfers are commonplace in Grid-like environments, but network resources can be wasted by not taking advantage of the efficiency provided by multicast transport mechanisms.

Multicast TCP Applications use TCP for reliable unicast transmission. By modifying TCP to deliver data to more than one receiver, an application can transparently send data reliably to multiple recipients. By always attempting multicast transmission first, but falling back to unicast when necessary, existing TCP mechanisms ensure that data is always delivered reliably. We call this new protocol TCP-XM.

mcp & mcpd Our multicast file transfer software uses TCP-XM. It has been compiled and testing on Linux, FreeBSD and Solaris, and consists of two programs: mcp & mcpd.

mcp is the client transmitter application. It uses TCP for control connections and TCP-XM (over UDP) for data transfers to mcpd receivers running on one or more hosts. Both TCP and TCP-XM connections are opened in parallel to destination hosts.

mcpd is the receiver daemon for mcp. It uses TCP to listen for incoming control connections and its children subsequently accept incoming TCP-XM data connections.

Experimental Results We have tested how mcp performs on both local and wide area networks. Transfers using mcp and TCP-XM are of comparable speed to transfers using conventional TCP. But with TCP, network load increases linearly with every new destination host; multicasting requires just one set of data segments to be transmitted regardless of the number of destination sites.

Summary mcp is a freely available reliable multicast file transfer tool that runs on Linux, Solaris and FreeBSD. It uses TCP-XM, a modified version of TCP that transparently combines unicast and multicast transmission.

http://www.cl.cam.ac.uk/users/kj234/