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I. INTRODUCTION

In near future, a car will be equipped with a variety
of wireless interfaces such as 3G/LTE, WiMAX, WiFi, or
DSRC/WAVE. Our vision is to enable vehicles to communi-
cate with each other and with the infrastructure over any and
all physical communication channels, as soon as any channel
comes into existence and as long as it is available.

Today, in reality by and large vehicles are connected only
through cellular networks to centralized servers. Many years
of research in VANETS and delay tolerant networking are still
far from completion and less likely to deploy. We believe
the root cause of this problem in networking vehicles is IP’s
communication model. IP creates its own addressing space, as-
signs IP addresses to every communicating end point, and then
encapsulates each piece of application data into an IP packet
thus insulating applications from data delivery layer. Taking
the named-data networking (NDN) as the starting point, we
are developing a single framework to realize our vision. NDN
identifies named data as the focal point in communication.
NDN lets individual nodes to request the desired data using
application data names directly. This enable data to exist in
the absence of connectivity, and to be exchanged over any
physical connectivity once it comes into existence.

We have designed and developed a prototype implementa-
tion and demonstrated that our design indeed allowed vehicles
to utilize all available channels to effectively communicate
using different technologies and cope with disruption.

II. A SKETCH OF OUR DESIGN

We developed the first instantiation of NDN for vehicle
networking, Vehicular Named-Data Network (V-NDN), as
described below. In a V-NDN network, a car can play any of
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the four roles: a consumer, a producer, a forwarder when it is

connected to other vehicles, and a “data mule” when it is mov-
ing but has no connectivity to anyone else. A node generates
data, requests data, caches data, helps forward received data,
including physically carring cached data. Since the name space
used in communications is independent from connectivity or
communicating parties, V-NDN can fully utilize any interface.
Figure 1 shows the elasticity of V-NDN through different
communication scenarios. If a car connects to infrastructure
the car exchanges NDN interest and data packets with NDN
routers located in wire-connected infrastructure. Cars can also
exchange NDN packets through WiFi/DSRC ad-hoc mode in
an infrastructure-free manner. In the figure, Car-D sends an
Interest packet to the neighboring car (Car-C). The Interest
packet is propagated hop-by-hop, using name-prefix matching,
and eventually reaches a car with the requested data. The
highly dynamic ad hoc environment makes running a conven-
tional routing protocol infeasible. To forward Interest packets
towards probable data producers, our pilot application, traffic
information inquiry, encodes geolocations into data names, so
that Interest packets can be forwarded towards the geolocation
where the desired data is produced. ! It is entirely possible,
and even likely, that an Interest packet meets a car with the
requested data long before approaching the named location.

V-NDN leverages wireless broadcasting nature and takes
advantage of vehicles resource properties (adequate storage
capacity and power supply). Our design lets every node in
the broadcasting range cache the received data regardless of
whether it has a matching PIT entry or whether it needs the
data itself. Either Interest or Data packets can be literally
carried by running cars, when they do not have wireless con-
nectivity to anyone else. Data can move out of the production
location by requests or by car movements. In our design
the NDN daemon provides the core named data networking
capabilities and holds the key data structures such as the
PIT and the Content store. The Local Face provides bridges
Applications and the NDN daemon, supporting application
registration, Interest request, and content delivery. The Net-
work Face provides specific adaptation functions for layer-2
technology used in the communication; we use IEEE802.11
based wireless technology in Ad Hoc mode for V2V, and
several wireless technologies i.e. WiMax, 3G, and WiFi, for
V2I communications.

Note that, although the data may be produced at a given location its name
identifies the data rather than the location.
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