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Abstract
Video content distribution dominates the Internet traffic. 

Downloading using the P2P approach is scalable, but does 

not always give good performance. Cloud downloading 

service is emerged for providing good performance. In this 

service, the cache stores the users’ interested content based 

on the request received from them. This cloud services is 

classified into two modes. If the requested media content is 

not in the cache the request will be held in the waiting state 

until the cache gets update the requested content. This 

mode is called as server mode. Another mode is helper 

mode in this the requested video is serve to the user as soon 

as possible by the cloud server. Adaptive algorithm (Mode 

Switching Algorithm) is used to select the service mode 

automatically. Adaptive algorithm switches service mode 

from server mode to helper mode when too many peers 

request blocked media content, and vice versa. 

Keywords— Video content, Cloud download, Adaptive 

algorithm, P2P. 

1. Introduction
Video content distribution dominates the Internet traffic. 

Cisco report [1] says that nearly 90% of all the consumer IP 

traffic is expected to consist of video content distribution, 

including web video like YouTube, P2P (peer- to- peer) video 

like Bit-Torrent and PPLive and so on in 2012. Therefore, 

achieving high-quality video content distribution over the 

Internet is of great significance for both academia and 

industry. Here the meaning of high-quality is two- fold: high 

data health and high data transfer rate. The metric data health 

is initially used in the Bit-Torrent protocol. It denotes the 

number of available full copies of the shared file in a Bit 

Torrent swarm. The basic solution for streaming video over 

the Inter-net is the client-server service model. A client sets up 

a connection with a video source server and video content is 

streamed to the client directly from the server. One variation 

of client-server service model is the Content Delivery 

Network (CDN) based video streaming. In CDN based 

solution, the video source server first push video content to a 

set of content delivery servers placed strategically at the 

network edges. Instead of downloading from the video source 

server, a client is normally directed to a nearby content 

delivery server to download the video. CDN effectively 

shortens the users’ startup delays, reduces the traffic imposed 

on the net-work, and serves more users as a whole. Youtube 

employs CDN to stream video to end users. The major 

challenge for server based video streaming solutions, though, 

is its scalability. A video session with good quality requires 

high band-width. With the current video compression 

technology, the streaming rate for a TV quality video is more 

than 400 kilo-bits-per-second. The bandwidth provision, at 

video source servers or in CDNs, must grow proportionally 

with the client population. This makes the server based video 

streaming solutions expensive. Peer-to-Peer (P2P) networking 

[2] has recently emerged as a new paradigm to build 

distributed network applications. The basic design philosophy 

of P2P is to encourage users to act as both clients and servers, 

namely as peers. In a P2P network, a peer not only downloads 

data from the net-work, but also uploads the downloaded data 

to other users in the network. The uploading bandwidth of end 

users is efficiently utilized to reduce the bandwidth burdens 

otherwise placed on the servers. P2P file sharing applications 

have been widely employed to quickly disseminate data files 

on the Internet. More recently, P2P technology has been 

employed to provide media streaming services. Several P2P 

streaming systems have been deployed to provide on-demand 

or live video streaming services over the Internet. 

In file sharing scenarios, however, dedicated server is not 

commonly deployed for service capacity. Peers requesting 

unpopular videos often suffer low downloading rate. To 

remedy this, a cloud downloading service is deployed in P2P 

video downloading systems to enhance the performance of 

down-loading. A cloud storage system is used to cache a large 

fraction of video content, and high bandwidth is provided to 

access this cache. Peers can get a big performance boost by 

connecting to cloud downloading. The architecture and 

implementation of such a cloud downloading system is 

introduced in [1]. This work is based on a popular P2P file 

sharing system in China with more than ten million users. On 

the other hand, smart phone becomes quite popular in recent 

years. File downloading demand by mobile devices is growing 

fast. Due to limited uplink bandwidth, CPU and memory 

resource, unstable availability and limited battery power, it is 

very challenging to rely on a P2P approach to realize high 

speed fi le downloading. Therefore, a cloud downloading 

system with high service capacity is necessary. How to utilize 

these sources of cloud server efficiently is the key to 
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determine system performance. There are two generic service 

modes for cloud servers. In the first mode, the cloud server is 

primarily focused on serving the content already cached at the 

cloud storage system. Requests for content not in the cache is 

blocked until such content becomes cached. The cloud storage 

system updates its cache periodically to replace content 

without requests by content with requests a waiting. We call 

this the server mode .This is what is implemented in [1]. An 

alternative mode is the helper mode, in which the cloud server 

does not block any requests. For videos that are not cached, 

the cloud servers simply relay chunks from some peers to 

other peers, acting as a helper peer. The server mode when 

video population is large compared to cache size, and the 

helper mode when peer request rate is high compared to server 

bandwidth. We integrate these two modes into a single 

adaptive cloud downloading service. 

2. Impact of Video Quality on User Engagement

Content popularity: There is an extensive literature on 

modeling content popularity and its subsequent implications 

for caching (e.g., [3, 4, and 5]). Most of these focus on the 

heavy-tailed nature of the access popularity distribution and its 

system-level impact. Analyzing the interplay between quality 

and engagement is orthogonal to this extensive literature. One 

question is to analyze if the impact of quality is different 

across different popularity segments. For example, providers 

may want to know if niche video content is more or less likely 

to be impacted by poor quality.  

User behaviour: Yuet al. present a measurement study of a 

VoD system deployed by China Telecom [4] focusing on 

modeling user arrival patterns and session lengths. They also 

observe that many users actually have small session times, 

possibly because many users just ―sample‖ a video and leave 

if the video is of no interest. User behaviours also have 

significant implications for VoD system design. For example, 

there are measurement studies of channel switching dynamics 

in IPTV systems, and understanding seek-pause-forward 

behaviours in streaming systems. As we mentioned in our 

browser minimization example for live video, understanding 

the impact of such behaviour is critical for putting the 

measurement-driven insights in context 

P2P VoD: In parallel to the reduction of content delivery 

costs, there have also been improvements in building robust 

P2P VoD systems that can provide performance comparable 

to a server-side infrastructure at a fraction of the deployment 

cost (e.g., [5]). Because these systems operate in more 

dynamic environments (e.g., peer churn, low upload 

bandwidth), it is critical for them to optimize judiciously and 

improve the quality metrics that really matter. While our 

measurements are based on a server-hosted infrastructure for 

video delivery, the insights in understanding the most critical 

quality metrics can also be used to guide the design of P2P 

VoD systems. 

Measurements of deployed video delivery systems: The 

net-working community has benefited immensely from 

measurement studies of deployed VoD and streaming systems 

using both ―black-box‖ [12] inference and ―white-box‖ [6] 

measurement. Our work follows in this rich tradition of 

providing insights from real deployments to improve our 

understanding of Internet video delivery. At the same time, It 

is believe that it have taken a significant step forward in 

qualitatively and quantitatively measuring the impact of the 

video quality on user engagement. 

User perceived quality: There is prior work in the 

multimedia literature on metrics that can capture user 

perceived quality (e.g., [7) and how specific metrics affect the 

user experience (e.g., [8]). The first is simply an issue of 

timing and scale. Internet video has only recently attained 

widespread adoption and revisiting user engagement is ever 

more relevant now than before. Prior work depends on small-

scale experiments with a few users, while this impact is based 

on real-world measurements with millions of viewers. Second, 

these fall short of linking the perceived quality to the actual 

user engagement. Finally, a key difference is with respect to 

methodology; user studies and opinions are no doubt useful, 

but difficult to objectively evaluate. Our work is an empirical 

study of engagement in the wild. 

Engagement in other media: The goal of understanding user 

engagement appears in other content delivery mechanisms as 

well. Chen et al. study the impact of quality metrics such as 

bitrate, jitter, and delay on call duration in Skype [11] and 

propose a composite metric to quantify the combination of 

these factors. Given that Internet video has become main 

stream only recently, our study provides similar insights for 

the impact of video quality on engagement. 

Fig. 1 - Principle of cloud download.

In recent years, the world wide deployment of cloud 

utilities provides us with a novel perspective to consider the 

above problem. This paper, propose and implement the cloud 

download scheme, which achieves high quality video content 

distribution by using cloud utilities to guarantee the data 

health and enhance the data transfer rate. The principle of 

cloud download is depicted in Figure 1. Firstly, a user sends 

his video request to the cloud (see Arrow 1 in Figure 1). The 
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video request contains a file link which can be an HTTP/FTP 

link, a Bit Torrent /eMule link, and so on. Subsequently, the 

cloud downloads the requested video from the file link and 

stores it in the cloud cache (see Arrow 2 in Figure 1) to 

guarantee the data health of the video≥1.0 (each video also 

has a duplicate in the cloud cache for redundancy). Then the 

cloud notifies the user (see Arrow 3 in Figure 1) and the user 

can usually retrieve his requested video (whether popular or 

unpopular) from the cloud with high data rate (see Arrow 4 in 

Figure 1) in any place at any time, via the intra-cloud data 

transfer acceleration. In practice, the cloud does not need to 

notify the user when his requested video is available. Instead, 

the user actively checks the down load progress by him and 

takes corresponding actions. That is to say, Arrow 3 in Figure 

1 can also be rep laced by ―3. Check‖. 

3. Design Challenges and Methodologies

Assumption 

To keep the problem tractable, we make some simplifying 

assumptions for the models we study in this paper. 

• The set of videos remains unchanged.

• Peer population is much larger than video population.

• All videos have the same size. The cloud storage can only

store a small subset of the videos. In simulation, we do use 

heterogeneous videos length obtained from practical system. 

• Peers have the same upload capacity. In most networks,

peer’s download capacity is much more than upload capacity. 

We do not consider the constraint of download capacity in this 

work. 

• Each peer issues one downloading request at any time. A

multiple concurrent request model will be considered in future 

study. 

• Peers are fully connected, forming a full mesh topology.

• The cloud server is able to replace any cached video with

a new one instantly. In other words, assume that the time for 

video replacement can be ignored. 

• The video size is large enough to be divided into an

infinite number of small chunks. 

Notations are given below 

• N is the peer population. Since one peer only issues one

request, the peer population is equal to the request

population. The peer population for a video j is denoted

by  . 

• is the set of all videos. The total number of videos is

M. 

• is the subset of videos cached by cloud storage. The

number of cached videos is K. --  is the set of 

videos not cached by cloud storage. 

• Each video has a relative popularity , i.e., the

probability that the video is the target of any request. By

definition, .

• Peer upload capacity is U. The upload capacity of the

server (that sources a video content) is  .

• The (total) upload capacity of the cloud server(s) is H.

• File size for each video is denoted by F

The cloud server is able to serve multiple requests 

simultaneously. We assume a simple fair sharing scheduling 

strategy. In other words, the cloud server allocates its upload 

bandwidth evenly among all video requests being served. 

Adaptive algorithm 

The server mode and helper mode are having the strength 

and drawback. The cloud server needs to keep downloading 

new content to help peers so the helper mode wastes some 

P2P resources; however the server mode wastes the bandwidth 

resource of blocked peers. Design an adaptive algorithm to 

determine the service mode for each movie. The cloud server 

adjusts its strategy occasionally, by the use of following 

algorithm to determine the mode for each movie. The movies 

in helper mode have higher priority to be included into cloud 

storage. Then, consider the other movies in the order of 

decreasing peer population. 

Algorithm1 Mode Switching Algorithm 

1: for Each movie j not in  do 

2: if The active movie is less than K then 

3:     Update cloud storage to add movie j by replacing 

any movie without request. 

4: 
5:  else 

6:      if  then 

7: Use helper mode for movie j. 

8:   
9:      else 

10: Keep blocking peers requesting for movie 

11: end if 

12: end if 

13: end for 

User requests a movie which they want to download. 

If the requested movie is not in the cache the request will be 

held in server mode. Requested movie is present in the cache 

means the helper peer acts as a server and used to download 

the requested video. Otherwise the peer request will be 

blocked. 

The Management Center (MC) consists of a set of servers that 

have a number of responsibilities: (1) maintaining metadata in 

all media files, including the MD5 hash value, length, and 

popularity of each file; (2) authenticating users; and (3) 
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maintaining the current status of participating peers in the P2P 

storage cloud, including the status of their local storage space. 

Routine tasks such as NAT traversal are also handled. 

The Media Servers (MS) cooperate with the P2P storage cloud 

to feed a rich repository of videos to a large number of users. 

The objective of the media servers is to utilize limited server 

bandwidth in the best ways possible, and to maximize content 

availability and service quality in the P2P storage cloud. 

The P2P storage cloud is derived from traditional P2P designs: 

all participating peers are organized into a mesh topology, and 

exchange information about the availability of video segments 

periodically. 

 

Figure 2 Architecture of cloud downloading service 

The architecture of cloud downloading service is illustrated 

in Figure 1 the dotted arrow between the Management Center 

and P2P storage cloud represents the interaction between 

peers and the Management Center to manage the P2P storage 

cloud. The dark black arrow represents the gossip 

communication and video data distribution among peers i.e., 

peers are connected as full mesh topology. By concurrently 

downloading coded video blocks from multiple serving peers, 

a viewing peer can progressively decode and playback the 

video. Each peer is able to cache both original and coded 

segments of multiple videos. The dark blue arrows, the media 

server adaptively and proactively under-supplied videos to 

selected peers. 

4. Conclusions
This project builds a theoretical model to analyse different 

strategies for a cloud downloading system. In particular, 

helper mode and server mode are used as abstraction of two 

different design philosophies using the cloud as peer or as 

server. The project analysis reveals that each strategy can be 

advantages, for certain operating scenarios. Helper mode 

wastes some server band-width, but is best at leveraging P2P 

capacity when request load is high. On the other hand, server 

mode is most efficient for dealing with large video population 

relative to the cache size. The design of mode switching 

algorithm is to choose the suitable service mode for different 

scenarios. This helps a cloud downloading system to optimize 

its design. 

5. Feature Enhancement
The problem is with limited size cache. The drawback is 

about cache size because of its limited size. Future work is 

focus on the cache replacement and storage strategies. It is 

possible by replacing the unpopular video with coded segment. 
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