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Abstract

Recent changes in web trends not only have increased popularity of web services, but also

have vastly increased usage. Popular techniques, such as web-caching, used by content and

service providers to provide faster content delivery at user end, is not enough to keep up,

due to diversity and dynamic nature of web-contents.

Emerging ideas to cache on the server side, for faster content generation and delivery,

is currently in use by popular web-service providers. One example of such caching system

is Memcached. However, memcached, a distributed high performance caching system, is

ineffective in dynamic organization of itself and scaling when required, such as failure or

adding more systems on demand.

In this theses I have designed and implemented a group membership protocol within

a set of Memcached servers, used as a caching pool, that can make the pool aware of

its participants. The protocol also helps to dynamically resize itself in case of change of

members in the pool. This way in case of both failure and adding more nodes, the pool

automatically adjusts itself and publishes the information to the pool clients when adapted

to the protocol. I have also shown effectiveness of the protocol by running several test

cases.
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Chapter 1

Introduction

1.1 Caching and Web Services

World Wide Web has an exponential growth and increasing number of users, resulting

in network congestion and server overloading. As a solution researches from early 90s

suggested to cache popular objects closer to client location [44]. Such as a proxy server on

corporate network (see Fig. 1.1) can be used to cache external resources. With time, this

web-caching became a popular trend to serve users with faster content delivery [34].

1.1.1 Advantages and Disadvantages of Caching

Caching reduces the used bandwidth and latency by fetching a majority of the contents from

local location. Therefore, the un-cached documents are fetched faster using the bandwidth

gained in caching mechanism [28], [20]. Furthermore, it not only reduces the workload on

the remote server, but also assures some availability when remote server is not available.

Also, the service providers can organize the contents and their availability by studying the

usage pattern of clients.

Cache miss can significantly increase access latency based the availability and locality

of the contents. A naive cache-update procedure may present the client with stale and

irrelevant data. A single proxy-cache-host can be a bottleneck, may degrade performance,

and can be single point of failure. Also proxy-cache must be set to maximum allowed

to clients for stable operation. Furthermore, content providers’ fail to find true access of

contents, as caching reduces access to their (remote) server, consequently failing to rank
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them based on access rate.

Web Server

Web Server

Web Serverclient

client

client

client

client

Proxy Server

Corporate Firewall

Figure 1.1: Proxy Caching in Corporate (Firewalled) Network

1.1.2 Evolution of Caching

Cache architecture (see Fig, 1.2), can be hierarchical [15] (contents are cached at multiple

levels and queried in order until it is found) or can be distributed [39] (contents are placed at

the same level and is shared without replication). It might also be a hybrid system between

these two [18], optimizing replication and access latency. Cache usability determines which

type of content will be cached by the system. Examples of cached contents are document,

image, streaming content, results of computation, etc.

In prolonged operation, better availability can be assured by co-operation among caches,

where neighbor responds to cache misses with appropriate content if available. Cache

resolution and routing of the data efficiently assures smooth operation. Also, studying

usage pattern and using heuristics to prefetch contents reduces latency significantly [38],

[29], [19]. Caches placement and management also influences throughput and access latency

[10].
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