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A Study on the Mechanism for Finding Replica Server

Locations for Alleviating Flash Crowds

Masato Asahara

Abstract

As the Internet population is increasing yearly, the burden of content distribution on
the Internet has been augmenting. As the Internet is becoming the widely used media,
flash crowd often occurs on the Internet and prevents an Internet server from serving a
reliable service. With flash crowds, the load of an Internet server reaches to dozens of
times the load of a typical day in a few minutes, and then the server becomes overloaded.
It is quite difficult to predict flash crowds since there are various factors of flash crowds.

Positioning replica servers is well known as a popular load balancing strategy to
provide a reliable service for a massive number of clients. Unfortunately, positioning
over-provisioned replica servers to alleviate flash crowds has two drawbacks; one is
the necessity for predicting the scale of flash crowds and the other is the expense of
maintaining the over-provisioned replica servers.

This dissertation proposes a novel mechanism called ExaPeer Server Reposition
(EPSR) for finding replica server locations for alleviating flash crowds. EPSR runs
on a pool of hundreds or thousands of shared hosting machines all over the world.
EPSR provides the hosting machines with the function that determines the number and
the location of replica servers on the basis of demand fluctuations. EPSR enables ser-
vice providers to provide their services in flash crowds without predicting the scale of
flash crowds. Also, EPSR needs no over-provisioned replica servers because it enables
to dynamically reposition replica servers in short-term demand fluctuations as well as
long-term ones.

Finding replica server locations has three challenges of alleviating flash crowds. First,
we must find replica server locations before flash crowd reaches its peak, e.g., in a few
minutes. Second, a machine close to clients on the network, i.e., the network latency
between the machine and the clients is short, should be a candidate for running a replica

server to distribute network load and suppress service delay. Finally, a machine with



enough capacity to run a replica server must be a candidate to prevent a machine from
becoming overloaded. Most of existing mechanisms have the limitation of applying to
finding replica server locations for alleviating flash crowds. This is because some of
them like Globule rely on collecting global information that requires a long period of
time such as access logs of all the servers or some of them like FCAN and Coral CDN
determine replica server locations without considering the network latency, the capacity
of a machine or the load of a machine.

EPSR addresses the three challenges. EPSR takes a P2P-based approach to quickly
respond to rapidly increasing demands; it does not rely on global information. Each
machine autonomously detects demand fluctuations and becomes a candidate if nec-
essary. To enable a machine to detect demand fluctuations and locate a high-demand
area, EPSR builds a topology-aware overlay network by combining network coordinate
systems and distributed hash tables (DHTs). Each machine analyzes access paths from
clients by exchanging messages with only adjacent machines on the overlay and locates
the areas in which the demand for a service is increasing or decreasing. It estimates
the benefit of running a replica server from this access path analysis. Based on the load
of a replica server and machine’s capacity, each machine independently chooses more
candidates from adjacent machines so that the machine does not become overloaded.

Simulation results demonstrate that EPSR is suitable for alleviating flash crowds.
In the simulation with 3,000 over hosting machines, EPSR detected demand increase,
located high-demand areas and began selecting candidate machines for replica servers
within 25 seconds. And then, it correctly estimated the number of required replica
servers and the number of candidate machines had been stabilized within 300 seconds.
With EPSR, candidate machines were closer to clients than that with other methods.
The results also demonstrate that EPSR selected candidate machines as no machines

became overloaded even with fewer candidates than that with other methods.
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