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	Summary and purpose of document

This document discusses how the multicast file transfer program UFTP operates and whether it has possible uses on the GTS


Background
In the WIS environment it is likely that GISCs will have to send large amounts of data to many other GISCs. A concern is that using existing GTS methods (eg FTP) this may be expensive in terms of bandwidth. An alternative to sending the files multiple times may be to send each file once using a multicast.
Multicast normally uses UDP (User Datagram Protocol) which is fast and efficient but not reliable. There is however a number of applications that implement their own application level protocol over the Multicast to make the file transfer reliable. One of these applications is UFTP 
This document looks at UFTP.
Introduction to UFTP
UFTP stands for UDP based FTP.
The website is at: http://www.tcnj.edu/~bush/uftp.html

A UFTP session consists of three (3) phases:
1. The Announce/Register phase where the server sends out an announcement over a public multicast address which the clients listen to. The clients then send a registration message to receive the file(s). The server announcement includes a private multicast address which is used to send the file(s).

2. The File Transfer phase. The server sends the files in sections and at set points ask the clients for their status. This allows each client to request missing packets.

3. The Completion/Confirmation phase.

It is the application layer protocol where the clients request missing packets that overcomes the potential unreliability of UDP
UFTP consists of two programs:
1. uftp = server program

2. uftpd = client daemon
Both programs have a comprehensive set of options

The uftpd client program is designed to run continuously. Basically it listens for files on one or more multicast addresses and deposits the received files in designated directories. Some of the many useful options are:

1. It can write incoming files to temporary filenames and then rename them to the correct filenames when completed. This makes it simple for the Message Switch (MSS) to pickup and process incoming files
2. Allows you to specify a list of servers to accept files from.

The uftp server program sends one or more files to one or more receivers via a multicast.  There are about forty (40) options to this program. Some of the main options are:
1. Setting packet transmission speed

2. The maximum time the server will remain in the Announce/Register phase.

3. The time interval at which the server will repeat the announcement

4. The maximum time the server will wait for a client to respond to commands.

5. A list of clients (hostnames, ip-addresses) that make up a closed membership group. That is, a list of clients that are allowed to register and receive the files.
Installing UFTP
For this testing I installed version 3.4 of UFTP in February 2011 on Linux and UNIX (HP/UX) servers. UFTP is also available for Windows but this was not tested.
UFTP was very simple to build and install on Linux and UNIX. It was also very easy to use.

The only problem I had initially was with the “iptables” firewalls on the Linux servers.

Testing conducted on UFTP
Initial testing was conducted on the LAN between a variety of Linux and UNIX servers of different ages and performance. All the files transferred correctly and all the client/server options tried worked as expected. The main concern was that it was very slow to transfer files compared to FTP. There appeared to be a couple of reasons for this:
1. Some of the older servers missed a lot of packets and so there were large delays while missed packets were re-transmitted one or more times.

2. It was difficult to find the optimal transmission speed. That is, it was difficult to find the right compromise between packet sending speed and retransmissions.
3. Phase 1 (announcement time) by default takes 10 seconds which is a long time given the size of most GTS files. This announcement time can be greatly reduced if you define a closed client group.
These tests were then repeated over our WAN. Given the different speeds and spare capacity on our various WAN links the issues seen during the LAN tests were magnified during the WAN tests. Files were reliably sent and received but overall the delivery times were slow.

Summary
uftp appears to be a reliable and simple method for sending and receiving files. I can certainly see situations where it would be useful. It may however not be useful on the GTS for a number of reasons. These reasons include:

1. It is not as reliable as FTP

2. In most circumstances it may be very slow in our GTS/WIS environment

3. It is inefficient from a server perspective when transferring the large number of small files that we do on the GTS/WIS.

The reason that it is not as reliable as FTP is that a client may miss some files by failing to register for them. This could occur because the WAN link goes down or because the client machine goes down. It could also miss a file because of a congested WAN link which could cause the server to give up eventually. This differs from the current GTS where the sender is responsible for ensuring that all files are successfully received by all clients and no files should ever be lost.

One reason uftp may be slow in the GTS/WIS environment is due to the large differences in link speeds across the network and uftp transfers are only as fast as the slowest link. It is also because most of our files are very small and have to be sent in real-time which is an issue with uftp because of the announce/register delay and because of the need to pause for retransmissions.
The reason it is inefficient from a software perspective is that you must always start a new “uftp” server when you want to send a file or group of files. On the GTS we send a lot of files so this means starting a lot of processes. Again this differs from FTP which Messages Switches can use efficiently. For example a Message Switch could start an FTP client program for a destination and just keep using it to send files for a long time via the “put” command. Alternatively Message Switch developers could write their own FTP client program for efficiency and integration reasons.
If large datasets (eg model data) are to be exchanged between a defined group of servers within WIS, and they have similar link speeds, then a multicast based file transfer program like uftp might be suitable but it would need to be thoroughly tested first.
Further study
People may want to test uftp across the RMDCN if Remy can get the RMDCN routers appropriately configured for multicasting. This may give us more information
