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Abstract

In this paper, we explore a new form of dissemination called
Flash Dissemination that involves dissemination of fixed, rich in-
formation to a large number of recipients in as short a time as
possible. Key characteristics of Flash Dissemination include un-
predictability in its need, scalability to large number of recipients
and autonomic performance in highly heterogenous and failure-
prone environments. Previous work either addresses large content
delivery in heterogenous networks or fault-tolerant dissemination
of (streaming) events. We investigate a peer-based approach us-
ing foundations from broadcast networks, gossip theory and ran-
dom networks. In this paper, we propose CREW (Concurrent Ran-
dom Expanding Walkers), a scalable, lightweight, and autonomic
gossip-based protocol. CREW is also explicitly designed to maxi-
mize the speed of dissemination using adaptive and intelligent in-
tra and inter node concurrency. We implemented CREW on top of
a scalable middleware environment and compared it to optimized
implementations of popular gossip and peer-based systems. Our
experiments show that CREW outperforms both traditional gos-
sip and current large content dissemination systems, across a wide
range of comparative metrics, even though its design is counter-
intuitive from a systems perspective.
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1 Introduction

Dissemination consists of the transmission of a data object from a
source to a group of intended recipients. In this paper, we deal
with a particularly useful (and often ignored) form of dissemi-
nation that arises in time-critical applications called Flash Dis-
semination. Such a scenario consists of rapid dissemination of
varying amounts of information to a large number of recipients
in a very short period of time. We motivate flash dissemination
with an example from the emergency management domain. Con-
sider “Shake-Cast”, a service from the Advanced National Seismic
System (http://www.anss.org) which aims to provide accurate and
timely information about seismic events. Sensor data about the
earthquake is collected in real-time and then processed to gener-
ate a “Shake-Map”: this is a GIS file that can be ‘layered’ on a
city map, for example, to assess which structures might be most
affected. This information is sent to various subscribers, e.g., city,
county and state emergency management organizations, for imme-
diate assessment of the impact of the earthquake and to support
triaging, co-ordination and resource allocation decisions. Sub-
scribers register a machine ahead of time to receive the informa-
tion; such machines may use widely different networks (T1, DSL,
Microwave, etc). In such a setting, speedy delivery of information
is critical because this will enable more informed and timely de-

cision making resulting in better response. A flash dissemination
scenario entails the following characteristics:

Unpredictability: Flash Dissemination events (e.g. disasters)
are unpredictable and are not known in advance. A flash dissemi-
nation system, must be ready to work at very short notice and can-
not be scheduled or optimized in advance. Further, the underlying
network infrastructure may also be unpredictable.

Scalability: The number of end receivers may vary from thou-
sands to hundreds of thousands depending upon the nature of flash
dissemination and the receivers that must be contacted.

Network and Content Heterogeneity: When end receivers
are geographically distributed, network heterogeneity in latency
is natural. Additionally, different receivers may possess different
bandwidth capacities resulting in bandwidth heterogeneity. Con-
tent heterogeneity arises since rich information such as pictures,
small voice/video clips, GIS files etc. range in size from hundreds
of KB to a couple of MB.

A naive solution for the problem of flash dissemination would
be to dedicate substantial resources (e.g., large network pipes and
fast servers) on a continuous basis. Such a solution is not cost-
effective because these resources will be wasted except in the in-
frequent and unpredictable event of a disaster. A more pragmatic
solution can be achieved if we recast the dissemination problem
to a peer-based setting. The basic idea is to tap the resources of
the end receivers and shift dissemination load to the set of clients
organized as a large Peer-To-Peer (P2P) dissemination system.

Dissemination systems today are tailored to two ends of a spec-
trum: dissemination of small data (events) and dissemination of
large (possibly streaming) content. For small data, the focus is on
low-latency delivery of data in the range of tens of kilobytes; for
example, delivery of stock prices or updates in a multiplayer online
game [16]. It is not obvious how these systems would scale with
data size because they don’t exploit high-bandwidth nodes; con-
versely, such nodes are exploited in large content delivery systems,
which can thus sustain high throughput to deliver content of the
order of hundreds of MBs to GBs. We explore the latter systems
in more detail in Sec-2. Again, it is not obvious if large content
delivery systems can achieve very fast dissemination for medium
amounts of data. Additionally, these systems are not designed to
handle unpredictable faults but are tailored assuming certain net-
work and host behavior, e.g., a constant ‘churn’ rate ([19, 22]). On
the other hand, gossip-based broadcast systems are designed to ac-
commodate unpredictable faults. However, gossip-based protocols
face scalability issues on many fronts and do not usually take into
account large network heterogeneity. For small amounts of data,
this is usually not much of a concern. However, for medium and
large content, the overhead due to the redundant messages makes
traditional gossip based approaches considerably slower.

Our goal in building CREW (for Concurrent Random Expand-
ing Walkers) is to take the best of both worlds — fast dissemina-
tion over heterogeneous networks and under unpredictable condi-
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