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Academic Year 2001
Abstract of Master Thesis

Adaptive digital video broadcast system on the Internet,
using throughput information between a client and a server

With the rapidly spreading use of ADSL technology, the number of high bandwidth Internet users has increased
dramatically and many people now send out and receive information through the Internet. Large quantities of
text and image information pass to and from in a manner never before seen. One result of such situation, is a
concentration of client access to World Wide Web(WWW) services providing popular contents.

When dfering popular contents through a single server, tremendous pressure is put on the server and network. To
remedy this, it has become common practice to use load distribution technology by placing multiple cache servers
on the Internet. By doing so, not only is the server’s workload distributed but the concentration of net#irintra
one spot is also lessened. Content Distribution Networks(CDN) is one such technique. CDN uses 2 techniques to
distribute workload, these are "reverse proxy” which places the original contents in the cache servers and "request
navigation” which guides the client to the optimum cache server. CDN was originally used for text and image links
from HTML files, but recently it is being used more and more for video stream distribution which includes moving
images and sound.

The most important aspect of CDN'’s load distribution is the manner of choosing the correct cache server to guide
the client to. Currently with CDN server providers such as Akamai, cache server selection is done by rewriting the A
records which corresponds to the domain name (FQDN) requested by the client, based on the receiver’s IP address,
AS_Path information exchanged by BGP4 and cache server load information. However, especially in situations
where CDN is used for video stream distribution, because of the continuous data flow unlike that of static HTML,
the data transfer capabilites of the network path must be kept in mind.

In this research, keeping streamed media distribution such as video and sound in mind, selection of the CDN
cache server is done based on the results of time taken for HTTP transaction between the client and each of the
CDN cache servers. In this way, cache server selection can be made based on actual network conditions instead of
information with high levels of abstraction such as_R&th and cache server workload.

Furthermore, the pairing of application and media type (such as RealMedia, 300Kbps stream) for video and sound
distribution which was done on the user’s intuition, can now be made based on concrete bandwidth information
expressed by the amount of data transfered versus the time it took. In this manner, client application and media type
pairings can be made based on actual measurements.

Key WordsO 1.Server selectidn 2.Cache servér 3.Internef] 4. Throughpull 5.Broadcasting

Keio University Graduate School of Media and Governance
Toru Hiroishi
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O B.1: Top 25 TCP application categories seen during February, 2000

Protocol Source Destinatior] Packets Bytes Average Size
HTTP 80 0 140780543100044030758 710
0 0 45319842| 17319763013 382
NNTP 0 119 17895481| 15992967942 893
HTTP 0 80 94578965, 7844163850 82
FTP Data 20 0 6728097 | 6689611587 994
SMTP 0 25 8878925 | 6071084052 683
NNTP 119 0 8857217 | 5399672480 609
HTTP/Web Proxy 8080 0 2331669 | 2327032104 998
Napster 0 6699 3331109 | 1838804438 552
HTTPS 443 0 3035809 | 1535037132 505
Napster 6699 0 3377828 | 1528188686 452
FTP Data 0 20 5498097 | 1262294037 229
Napster 6688 0 1230335 | 935883810 760
1755 0 1182358 | 908626624 768
POP3 110 0 1820887 | 798255125 438
Hotline 5501 0 685536 | 787122008 1148
RTSP 554 0 754508 | 616087123 816
Napster 0 6688 1149382 | 348845629 303
SMTP 25 0 6438672 | 339788020 52
RealAudio 7070 0 445551 | 298598442 670
Shoutcast 8000 0 353545 | 296161291 837
Web Cache | 3128 0 325447 | 280739543 862
HTTPS 0 443 2635048 | 280418901 106
NetBIOS SSN | 139 0 312658 | 264965212 847
2189 0 294654 | 174140223 590
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O B.2: Top 25 UDP application categories seen during February, 2000

Protocol Source Destinatior] Packets Bytes | Average Size

0 0 15108822 2568130721 169

RealAudio 0 7070 4610070|202948362% 440
DNS 53 53 9290872| 1064980650 114
DNS 53 0 3444558| 638796849 185
Half Life 27015| 27005 | 2199098| 452384485 205
DNS 0 53 5286554| 332598249 62
0 6770 619334 | 230280312 371

Starcraft 6112 6112 4167625| 217783755 52
EverQuest | 9001 9000 908432 | 171755388 189
Half Life 27005| 27015 | 2754416| 160806176 58

RealAudio | 6970 0 532356 | 154663054 290
Unreal 7T 0 1109005| 141327485 127
EverQuest | 9005 9000 777485 | 138637166 178
Unreal 0 777 1892613| 107613279 56
Quake 3: Arena27960| 27960 784258 | 80146922 102
Half Life 27015 0 424614 | 77756002 183
Quake Il 27901| 27910 946674 | 58842583 62
Half Life 0 27005 317735 | 58062692 182

0 22 50337 | 45995046 913

28001 0 255081 | 44789873 175

NetBIOS NS | 137 137 509854 | 43996075 86
Quake Il 27910 27901 232865 | 43942438 188

0 371 46531 | 40574996 871
CU-SeeMe | 7648 7648 136843 | 39681727 289
Quake Il 27901 0 601427 | 37327785 62

Half Life 27005 0 498300 | 29191062 58
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