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2.3.3.2 XCAST + SAM-TK

XCAST (eXplicit Multi-Unicast) has been pro-
posed as an alternative point-to-multipoint com-
munication protocol to alleviate the scalability
problems of conventional group-based IP multi-
cast. Active research is ongoing on the imple-
mentation of XCAST in both IPv4 and IPv6.
XCAST6 refers to the implementation of XCAST
on IPv6. Learning from the challenges encoun-
tered in the deployment of XCAST6 version 1.0,
a redesign of the XCAST6 headers has resulted in
XCAST6 version 2.0. This has in turn prompted
for a reconsideration of the routing strategy for
this protocol. This experiment was therefore to
investigate the feasibility of designing, implement-
ing and evaluating an out-of-the-box solution for
routing of XCAST6 packets aimed at simplifying
real-world deployment of XCAST6. This out of
the box routing solution is what we refer to as

XCAST6 Routing Engine.

2.3.3.2.1 Background and Objectives of the
experiment

Point-to-multipoint communication has become
very vital in multimedia content transmissions in
the modern-day applications such as IP telephony,
videoconferencing, e-learning, online gaming and
real-time distribution of stock quotes in the finan-

cial markets. IP multicast has been the protocol of

choice in such scenarios and has performed well in
terms of scalability where huge multicast groups
are needed. However, in scenarios where a tempo-
rary but large number of small, distinct groups are
needed, IP multicast’s scalability is limited by the
availability of the number of multicast addresses
that can be allocated. XCAST has since been pro-
posed to provide an alternative in scenarios where
a scalable number of small multicast sessions are
needed.

XCAST (eXplicit Multi-Unicast) is a point-to-
multipoint communication protocol which in con-
trast to the conventional group-based multicast
explicitly specifies the destination addresses as
a list of unicast addresses embedded in the IP
packet header. The implementation of XCAST on
IPv6 is referred to as XCAST6. Currently exist-
ing is XCAST6 version 1.0 while XCAST6 ver-
sion 2.0 implementation is underway. XCAST6
version 2.0 currently is under testing on FreeBSD.
The main difference between the two versions of
XCAST®6 is that XCAST6 version 1.0 uses hop-by-
hop options header for routing while XCAST6 ver-
sion 2.0 eliminates the use of hop-by-hop options
header. This in turn motivated a re-consideration
of an alternative method of routing of XCAST6
packets hence we proposed the XCAST6 Routing
Engine.

The objective of this experiment was therefore
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to investigate the feasibility of using our pro-
posal to achieve the routing of XCAST6 packets
in a situation where the network core router is not

XCAST-aware.

2.3.3.2.2 The Experiment and Testbed
Description
To implement the XCAST Engine, an XCAST-
aware node is connected to the network core
router such that upon receiving XCAST6 pack-
ets, the core router forwards them to the XCAST
Engine for processing after which the engine sends
back the packets to the core router for onward
transmission. This concept is illustrated in the
diagram 2.16.
To conduct this experiment we had the follow-
ing set up,
e 4 PCs each running FreeBSD 6.2
o XCAST6 version 2.0 for FreeBSD installed in
all the 4 PCs
e Juniper Jseries router (J2320) running
JUNOS 9.1
e Tcpdump version 3.9.4 with libpcap 0.9.4
installed in all the 4 PCs

e Nagios from the camp-net was also used for

performance measurements.

Our Juniper router was the core router for IPv6
network (marked as XCAST-Router) in the camp-
network topology. To test the routing of XCAST6
packets each of the 4 PCs were placed in dif-
ferent segments and then used in sending of the
XCAST packets. At the same time, tcpdump was
being run from the PC designated as the XCAST
Engine. The testbed is illustrated in Figure 2.17.

The XCAST6 Engine was also designed by
implementing numerous virtual interfaces through
the vlan tagging features of FreeBSD and
Juniper’s JUNOS.

To undertake the measurements, we developed
two small programs (Xcastsend and Xcastreceive)
for sending and receiveing of XCAST6 packets.
We further implemented shell scripts to ensure
that the Xcastsend program ran at 1 second inter-
val.

On the Juniper router, we implemented a filter-
based-forwarding policy for routing of XCAST6
packets based on the XCAST traffic class and
applied the filter to all inbound interfaces of the
router.

On the XCAST Engine, we used tcpdump to
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B

clest
BCD

Inbcund Paq:cet

SIT:
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Routing Tahle | e e e oo o - - - Routing Table

Xcasté 2.0
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(a) resultl
Fig. 2.18.

capture the XCAST6 packets and write them into
a file which we later analyzed to assess metrics of
interest in the experiment.

In left hand figure in Figure 2.18 shows the
packet loss statistics while the right one shows the
conversation list as captured by tcpdump. This
conversation list confirms that XCAST6 packets
to all host were actually being routed via the

XCAST6 Engine. Additionally, Figure 2.19 shows

(b) result2

sample result

a sample response time from the experiment. We
noted that the XCAST Engine realized a mean

response time of 34 micro-seconds.

2.3.3.2.3 Conclusion

In this experiment, we investigated the con-
cept of routing of XCAST6 packets through an
XCAST6 Routing Engine. We proved that it

works using two small programs sent to hosts
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located in disparate segments of the WIDE camp
network. We are therefore in the process of devel-
oping a real-world application for further testing
and we intend to use it to investigate the feasibil-

ity of real-world deployment of XCAST protocol.
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