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ContentDistribution: ProxyCaching

Cachingfrequentlyuseddataat proxiescloseto clients.

V It reduceslatenciesaswell asserver/networkloads.
V It also enhancesthe availability of objects and mitigates packet losses,as a local

transmissionisgenerallymorereliablethan a remote transmission.
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ContentDistribution: ContentDistributionNetworks(CDNs)

Issuewith ProxyCaching:
Ç Cachingis generallypassive,in the sensethat only if a userfetchesanobjectwould the

objectbe cachedat a proxy.
Ç In other words, a proxy needs time to fill up its cachespaceand there will be no

immediatebenefit for the first useraccessinganobject.

Solution: ContentDeliveryNetwork or ContentDistribution Network (CDN)
Alargegeo-distributed systemof serversdeployedin datacentersacrossthe Internet
V Theseserversreplicatecontent from the originserver.
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ContentDistribution: Broadcast/MulticastVideo-on-Demand
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Both proxy cachingand CDNexplore the temporal and geographicallocality of ǳǎŜǊǎΩ
interestsin mediaobjects.

Suchlocality can also be explored through broadcastor multicast servicesto deliver the
samecontentsimultaneouslyto a massiveamountof concurrentusers. It workswell for live
mediastreaming.

However,for media-on-demandservices,theǳǎŜǊǎΩrequestsareasynchronous!
Onebroadcast/multicastchannelcannotservethe requestsarrivingat different times, even
if they are for the sameaudio/video.



Amongall possibleMedia-on-Demandservices,the most popular is likely to be subscriptionto video:
Customerscanspecifythe moviesor TVprogramsthey want andthe time they want to viewthem.

RequiresTwo-waytraffic: InteractiveTV(iTV) or SmartTV.
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MM Content Sharing, Social Media, and Cloud Computing

StaggeredBroadcasting: Assumingthe serverbroadcastsup to M videos(M җ1), all canbe
periodicallybroadcaston all thesechannelswith the start-time of eachvideostaggered.

Theavailablehigh bandwidth W is divided by the playbackrate b to yield the bandwidth
ratio B.

Access time for any video

Other Methods: Pyramid Broadcasting, Harmonic Broadcasting, Stream Merging



SocialMediaSharing
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In traditional video on-demand and live streaming services,videos are offered by
enterprisecontent providers,storedin servers,andthen streamedto users.

User-generatedcontent (UGC) Sharing: Havingarisenin web publishingand new media
content productioncircles,UGCplaysa keyrole inǘƻŘŀȅΩǎsocialmediaservices.

Example: YouTube.

Online SocialNetworking: Providesan Internet-basedplatform to connectpeoplewith
socialrelations

Examples: FacebookandTwitter
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While sharing similar characteristics, many of the video statistics of these traditional media servers are 
quite different from YouTube-like sites, e.g., the video length distribution and user access pattern.
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Traditional servers contain long videos, typically 1ς2 hour movies, YouTube mostly comprises short video 
clips, and 98.0 % of ǘƘŜ ǾƛŘŜƻǎΩ ƭŜƴƎǘƘǎ ŀǊŜ ǿƛǘƘƛƴ слл s.

Three peaks: The first peak is within 1 mins (20.0 % of the videos). The secondpeak is
between3 and4 min, andcontainsabout17.4 %of the videos.
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V ά9ƴǘŜǊǘŀƛƴƳŜƴǘέ ǾƛŘŜƻǎ ƘŀǾŜ ŀ 
distribution similar to the entire 
videos.

V άaǳǎƛŎέ ǾƛŘŜƻǎ ƘŀǾŜ ŀ ƘƛƎƘ ǇŜŀƪ 
between 3 and 4 min (29.1 %), 
which is the typical length range 
for music TVs.

V ά/ƻƳŜŘȅέ ŀƴŘ άtŜƻǇƭŜ ϧ .ƭƻƎǎΩ 
videos have more videos within 2 
min (53.1 % and 41.7 % 
respectively), likely corresponding 
ǘƻ άƘƛƎƘƭƛƎƘǘέ ǘȅǇŜ ƻŦ ŎƭƛǇǎΦ
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Small-world Characteristics: Thereis a strong correlation between the number of views of a video
and that of its top related videos, and this alsoprovidesmore diversityon videoviews,helpingusers
discovermorevideosof their own interest rather than the popularvideosonly.

The clustering behavior is very 
obvious in these two graphs, 
due to the user generated 
nature of the tags, titles, and 
descriptions of the videos that 
are used by YouTube to find 
related ones.
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tŀǊǘƴŜǊΩǎView: YouTubeusershavevariousmeansto reachYouTubevideos. Thelastwebpageswhere
the viewers come from is called referral sources. Understandingreferrals is essentialfor YouTube
partnersto adapttheir userengagementstrategy.



CloudComputing: ²ƘŀǘΩǎit?
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Cloud users can run their applicationson powerful server clusters offered by the cloud service
provider, with systemand developmentsoftware readily deployedinside the cloud, mitigating the
ǳǎŜǊǎΩburdenof full installationandcontinualupgradeon their localhardware/software. A clouduser
canalsostore their data in the cloud insteadof on their own devices,makingubiquitousdata access
possible.
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Cloud services are mostly offered from data centers with powerful server clusters in three
fundamentalmodels.
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