AMT Porting Document

Introduction

This document describes a procedure to port AMT code (version 0.1.3) from FreeBSD to Linux (kernel version 2.6.11). Porting involves identifying the code which is OS dependent and replacing it with an alternate code which is compatible with the new OS. Also care should be taken that the ported code runs on both FreeBSD OS as well as Linux OS. This can be achieved by a compile time source control macro.
Porting

The following functionalities are OS dependent and the respective code segments need to be ported:

1. TUN device initialization
TUN or the pseudo network device is used as the pseudo interface as mentioned in the AMT draft. The way of accessing the TUN device in Linux differs from FreeBSD in the following ways.
· In FreeBSD the TUN device is located in /dev directory whereas in Linux it is located in the /dev/net/ directory. So modify the TUN device open call to reflect the new path. 

· In FreeBSD the TUN device can be opened by opening the file /dev/tun0 or /dev/tun1…/dev/tun3 whereas in Linux it is done by opening the file /dev/net/tun and Linux assigns the TUN interface name as tun0, tun1, tun2 and so on.
· Store the whole interface name (tun0 or tun1) instead of just the device unit number (0, 1…). This name can be used directly while configuring the TUN device.
· The TUN device is not active by opening the device file. An extra IOCTL call needs to be made to bring it up.
2. Pseudo-Network interface configuration

The TUN device needs to be configured before accessing it. An AMT anycast address is set to TUN interface. If an AMT anycast address is already set then it is deleted first. 

· BSD has AF_ROUTE sockets to manipulate the network interfaces whereas Linux has AF_NETLINK sockets for manipulating the network interfaces.

· Provide APIs for getting the address, setting an address and deleting an address of a pseudo-network interface. The APIs should use a socket AF_NETLINK family.
3. Routing table configuration

The IGMP packets from network layer can be received by the AMT module through the TUN device. A multicast route for 224.0.0.0/4 needs to be set for receiving the IGMP packets.
· In FreeBSD, AF_ROUTE socket family can be used to manipulate the routing table whereas Linux uses AF_NETLINK socket family to manipulate the routing table.
· We need to provide an API for setting a multicast route using the AF_NETLINK socket which takes parameters as destination network, prefix length and the outgoing interface for the routing table entry.
4. Low level socket options

Some socket option names are different for FreeBSD and Linux. Also some structures also have different fields which need to be source controlled while compiling.

· FreeBSD has different values for option name parameter in the setsockopt() system call. These are the option to tell the kernel to return the destination address of the packet (IP_RECVDSTADDR) and the option to get the interface on which it arrived (IP_RECVIF). 
· In Linux IP_PKTINFO option should be used with setsockopt(), which tells the kernel to return both the destination address and interface on which the packet arrived through the recvmsg() system call.
· In Linux the sockaddr_in structure does not have the sin_len field and needs to be brought under the compile time source control macro (BSD_OS).

External Dependencies
Apart from modifying the AMT code we need to resolve external dependencies like libraries, header files, tool chains etc.

1. AMT is dependent on event notification library (libevent) and packet capture library (libpcap).
· Event notification library version 1.2 shall be used

· Packet capture library version 0.8.3 shall be used
· The LD_LIBRARY_PATH environment variable should include the path for directory in which libpcap and libevent libraries are installed if the libraries are installed in a non standard path. Libevent is by default installed in /usr/local/lib.
2. AMT uses the latest version of queue.h, which includes macros for tail queue. All other header files not present in Linux need to be brought under the BSD_OS macro.
3. GNU tool chain version 4.0.0 will be used for building as AMT code is not dependent on the tool chain.
Test Setup Issues

There will issues like the incompatible OS version, IGMP version etc while testing the ported code, which can be solved by configuring the test environment. 

1. The Linux version 2.6.11 has IGMPv3 code and by default sends IGMPv3 membership reports. This issue can be solved by either recompiling the kernel to have only IGMPv2 support or configuring a IGMPv2 only multicast router in the network.

2. FreeBSD version 5.5 does not support the kqueue usage of the event notification library. So that option needs to be disabled and needs to be forced to use either poll or select.
3. The routes for the anycast addresses need to be set to make sure that the AMT messages are forwarded on appropriate interfaces.
