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Thesis Summary

Large file sharing using the Internet among people and organizations around the world has now
become widespread in a variety of industries, with the rapid growth of multimedia devices,
networking technologies, and cloud technologies. For example, video production companies usually
share source video files with post-production companies and contract out post-production processes
like video editing for low cost content creation. They need to share large numbers of large files at
low cost and high throughput regardless of network conditions such as network delays and packet
loss rates. Although low cost and high throughput file sharing on the Internet is in high demand, it
remains challenging to achieve because of the TCP-based protocols usually employed to deliver
files, such as HTTP and FTP. TCP performance degrades when the network delay between a server
and a client is significant and/or the packet loss rate is high. While creating caches of files using a
content distribution network (CDN) improves file sharing performance, it comes with a high
storage cost. This thesis proposes Content Espresso, a large file sharing system for a global
environment, and its applications.

Chapter 2 describes the design of Content Espresso. The fundamental mechanism of Content
Espresso is as follows. 1) Redundancy data is appended by FEC to the original file, 2) the original
file and redundancy data are split into chunks and stored to the globally dispersed storage servers
called Chunk Servers, 3) stored chunks are delivered to the client by using UDP as requested, 4)
non-received chunks because of storage failure or network packet loss can be recovered by FEC in
the client. Content Espresso is designed using the fundamental mechanism and to satisfy the
following requirements: Chunk Servers are built using inexpensive commodity servers, the system
can configure required availability level to each file, the system manages metadata and access
control information inside the organization of the file owner, and the system can securely share a
large number of files among organizations.

Chapter 3 describes the implementation of Content Espresso. Content Espresso is composed of
File Manger, Storage Allocator, Chunk Generator, Cluster Head, and Chunk Server. This chapter
explains the detail of thread structure of each module and the procedure of handling the messages.

Chapter 4 evaluates Content Espresso by installing on 79 physical machines including 72
Chunk Servers. The result of the evaluation confirms that Content Espresso can achieve high
throughput large file sharing regardless of the network condition.

Chapter 5 mentions Demitasse, which is a network-oriented uncompressed UHD video
playback system. Demitasse succeeded to retrieve uncompressed UHD video frame files from
Content Espresso and playback it with 30fps.

Chapter 6 improves the file sharing performance of SAGE2, which is a web-based remote
collaboration system by using Content Espresso. Content Espresso improves the file sharing
performance of SAGEZ2 in case that the RTT to the remote site is larger than 10ms.

Chapter 7 clearly shows the differences between Content Espresso and existing systems. It
compares them from the viewpoint of the transport layer protocol and as a distributed storage
system.

Finally, chapter 8 summarizes the thesis, outlines the limitations of Content Espresso, and
explores Content Espresso’s implications and impact.
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