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Abstract

openDHT system is a new peer-to-peer publicly accessible distributed hash table service. In this report, we have designed, implemented and tested a java client for PC which can search for and display information including text, audio and video from openDHT. Since the maximum size of single value in openDHT is 1K bytes, three different file storage structures have been designed and implemented in this client program. For evaluation this client program, this projects employs two modules to test the performance about uploading files and downloading files. One module focuses on the influence of Internet by choosing different access gateway locating in geography dispersed place. The other module sets the strategy on obtaining the rate of successful access. Consequently, we analyses the test results and discuss several main reasons which effect the performance of the client. Additionally, what ways could be attempted to make an evolution of this client has been described. Results from test and testing analysis shows that this client could meet all functions in the objective of this project and it also could achieve file transmission using openDHT service with very high successful rate.              
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Chapter 1: Introduction
Information Technology is one of the most robust engines that drive the progress of modern society. In the past decade, a great variety of applications have come forth and flourished on the internet. The Internet is changing the way of information transmission, the method of capturing knowledge, and the style of people’s lives. The Internet has become a huge platform for communication, education, business and entertainment. As the internet’s size grows, the volume of data resources on the internet is increasing explosively. 
A traditional centralized application faces many problems. The risk of a centralized application crashing threatens the stability and security of that system. An application running on a centralized system that is accessed by a high volume of users is highly likely to suffer from access bottlenecks. Storing all data required for an application to run on a single cluster could result in shortage of storage space. Sharing that data in a distributed fashion shares the burden of storage. The utilization of a decentralized system and peer to peer (p2p) techniques offer a possible resolution to these challenges. Most p2p structures adopt a distributed model without any central management. Any particular node failure will not adversely affect other nodes in this system and efficient data transfer is maintained. The other advantages of p2p include it being low-cost, easy to configure, scalable, quickly searched. 
A Distributed Hash Table (DHT) is a new algorithm for looking up and storing data. It depends on mapping a ‘key’ onto a ‘value’ to implement finding a node’s IP address in the p2p system. DHT is a completely distributed routing table. At present, There are several different types of DHT architectures that have been implemented on the internet. The developers that built those applications have released public versions which have been made available over the internet. A more detailed description of DHT can be found in chapter 2.  
The objective of the project
The project involves designing and producing a Java client for PC that can search for and display information including text, audio and video on fair trade products from a distributed Internet-based database. 

The motivation for the project
The main reason I chose this project is my interest in networking. At present the fast evolution of the internet and its related technology and its place in modern society makes a deep impression. With the exponential growth of the internet its unstable features could cause problems of a serious scale. Interesting questions that this project poses are: how to build a large scalable application; how to decrease the influence of unpredicted crashes; how to provide a secure network for sharing resources? It is incontestable that a distributed system is an appropriate structure model for resolving these problems. Researchers and computer scientists are using the hash function to enhance the performance of look-ups. These techniques are really novel and appealing to me and it is my interest in exploring such techniques that has formed my motivation for taking on a project in the DHT system field.  
Information is a key commodity in business and retrieving good quality and comprehensive information are essential conditions to succeed in commerce. To aide achievement of this objective, the internet should be used in a way that takes advantage of its inherent qualities. Decentralised p2p technology has many merits on internet application implementation. This inspired me to design and implement a Java based client that could communicate with a distributed internet-based database.  

OpenDHT engages my interest. I want to understand how it works, what service it can provide, whether it delivers on its promises when deployed. I also want to test in application the advantages of the openDHT system.

The challenges of the project

One function of this java client is to display the information that has been searched for within the openDHT system. Before the java client can display the information it should download the data file from openDHT and if possible store the file onto the local disk. OpenDHT is a publicly accessible DHT service and it does not provide an information content service, therefore I must upload the media file data into the openDHT system before that data can be searched for. 

These circumstances lead me to solve the problem of how to upload and download data with openDHT.  The main difficulty in this procedure is that openDHT requires that data is uploaded and download in blocks of 1KB. The average size of the kind of media file I will be dealing with is far greater than 1KB and so this problem must be overcome. 
Facing this problem I decided to divide the file into uniform blocks which are smaller than 1KB and use a specialised structure to put them into openDHT. A detailed design is described in chapter 3.

Report roadmap

In chapter 2 an introduction is given into distributed systems, p2p technology, the DHT system and some DHT applications. An overview of openDHT is given and the service interface is explained. Chapter 3 introduces the idea of client software analysis and design. The file storage structure is illustrated and more concrete design is discussed. Chapter 4 is concerned with the implementation of the client software. It combines the psuedocode of the main functions and a snapshot of the client user interface. In chapter 5 the test data table is given and the testing environment is laid out. And then this chapter discusses the performance of the software and possibilities for further development. Chapter 6 evaluates the project. 
Chapter 2: Relevant Theory and Research
2.1 Decentralized System and P2P Applications

2.1.1 Introduction of Peer to Peer

Currently there are hundreds of thousands of computers connected together through the internet. Due to the nature of the way personal computers are used by the general public the resources of these computers including their CPUs, memory and hard disks are not utilised to their fullest capacity. Therefore, it is the aim of the development community to find a solution to enable the collaboration of users of the internet to share resources.  There have been several differing approaches targeted at dealing with this challenge. Peer-to-peer (p2p) and distributed object based technology are amongst them and are famous pervasive deployments. A scalable robust networking structure can be achieved through utilisation of these methods. 
“A distributed system is a collection of independent computers that appears to its users as a single coherent system.” [1] There are three basic characteristics that a well performing distributed system should process: scalability; reliability and interoperability. An interoperable distributed system should have the ability to deal with heterogeneous devices due to the various operating systems running on the devices that access it. A scalable distributed system should be easy to expand.  A reliable distributed system should have a good node failure tolerance.  

2.1.2 Several P2P Applications

There are several kinds of p2p applications, of which Gnutella and Napster are good examples for internet file sharing/storage, while SETI@Home serves as a CPU resource-sharing system. Popular instant messaging software such as ICQ and conferencing applications such as Netmeeting also implement their functions with p2p networking.

In its original incarnation Napster was a popular MP3 file sharing program used on the internet for the benefit of downloading music without purchasing it. It was, to certain extent, a distributed system and as such did not operate through a completely centralized structure. However, neither was totally decentralised. Finding MP3 files using Napster is a centralised process in the resource discovery stage. After that, two users transfer data directly between them, which is a decentralised activity. The problem within Napster and such kind of system is that the centre of system is still in charge of the searching responsibility which has a risk leading to one point system crash. 

“Gnutella is a protocol for a distributed search. In this model every peer in the network is both a client and a server.” [2] In the Gnutella system a peer asks its neighbors by sending an inquiry when it wants to search for some information from the network. then the neighbour peers who have received the requests from the sender relay the requests to their neighbors until the data is found in a peer. Finally the peer with required data will respond to the peer who instigated the search. This propagation could rise by an exponential factor and bring heavy traffic to the network. To resolve this problem Gnutella specifies the number of nodes to broadcast and Time To Live (TTL) of the request. The standard TTL is 7 hops which mean the searching area radius is 7 nodes. People can initialise the number of nodes, however it is limited by real networking structure.

2.2 Other Popular Softwares that utilise DHT

2.2.1 Introduction of DHT
Distributed Hash Table is an algorithm to share the data across large scale distributed systems which writes the value into system storage with a key. This key is a unique ID of a value and can be produced by a hash function. Most functions adopt one way encryption to obtain this key. When users need to write data into the DHT system key and value will be sent together in a ‘put’ request. When users want to read the data the key relating to the value will be sent to the DHT system and a response including the value will be returned as the result.
There has been a trend in recent research on distributed systems to adopt DHT technology to build scalable, efficient, fault tolerant and load-balancing applications. These capabilities require a system having a symmetric and decentralized structure. At the most basic level a DHT based system allows a group of distributed hosts to collectively manage a mapping of keys to data values without any fixed hierarchy, and with very little human assistance [4]. 
Given the considerations mentioned above and the fact that DHT could efficiently route messages to the unique owner of any given key, DHT is typically designed to implement large scalable distributed systems. Some researchers consider and define the DHT algorithm as the ‘geometric’ structure of the DHT system. As a result, before starting building their own DHT system people should determine which DHT algorithm would best suit their purpose. There are four well known DHTs including CAN, Chord, Pastry and Tapestry which were introduced by the research community almost simultaneously. Further introduction of these structures will be given as follows. 
2.2.2 CFS

The Cooperative File System (CFS) is a new peer-to-Peer read only storage system running on the chord structure. CFS works on Linux, OpenBSD and FreeBSD and can provide provable guarantees for efficiency, robustness and load-balance of file storage and retrieval [3]. CFS is implemented with a completely decentralised architecture and a storage system using DHT technology.
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Figure 2.1: CFS software structure. Vertical links are local APIs; horizontal links are RPC APIs [3]

Figure 2.1 shows how CFS operates through its three main layers software structure. On the CFS client peer includes all three layers while the CFS Server peer have two layers, DHash and Chord. The main function of FC, operating on the top layer at client end, is to interpret and decompose files into blocks, which will be recomposed into original files and present to the users afterwards. The DHash layer which runs on all clients and servers, is in charge of storage and retrieval of the blocks decomposed from the file system. The underlying layer is chord. It builds the routing tables for searching blocks from the Chord nodes. 

Chord

“Chord is a distributed lookup protocol which addresses the problem of how to efficiently locate the node that stores a particular data item. Chord Provides support for just one operation: given a key, it maps the key onto a node.” [4] If the total number of servers is N, Chord keeps O(log N) routing informations about other servers. Depending on these O(log N) entries Chord could find the next step node  which is closest to the required data from this node. Finally, under the same routine after at most logN times Chord can find the particular node in which the data block is stored. With this searching method CFS can provide for an efficient way to look up the relevant data blocks. 

Consistent hashing of Chord is the way to produce the identifier of each node and key. The identifier is an m-bit long byte array which is hashed by a hash function such as SHA-1[9]. In this procedure, the identifier of the node can be produced by hashing its node’s IP address and the identifier of the key can be hashed directly from its key. Due to the properties of the hash function, every identifier is unique. Even with similar data the identifier returned from the hash table the original strings would be completely different. Currently Chord chooses SHA-1 as its default hash function. Judging from nowadays hardware performance and techniques, there is no doubt that it is obstructively difficult to invert the SHA-1 function and thus the properties of the SHA-1 could protect the private information of the key from being stolen.

After the description on how to produce an identifier, an overview of how to implement the searching function in Chord needs to be given. One way to understand the search procedure is to imagine the structure of Chord as a round circle through many points which represent the separated server nodes. With the keys queued clockwise for accessing, each node has a successor pointer, predecessor pointer and a finger table. The successor is the next node on the identifier circle and predecessor is the previous one. The finger table maintains m entries and each entry records the start node identifier of interval, the corresponding IP address of identifier, the interval and successor. The interval in each finger table entry is increased by 2‘s exponential algorithm. For example, if the first interval is 1, the second would be 2 and the third one 4 and so on until the whole identifier space is represented.

When a user searches for identifier ‘k’ and starting from gateway node n, n will searches ‘k’ in  its finger table. If ‘k’ can be found, the relative data will be returned. If n can’t find ‘k’ in its own finger table, n will search for the node j whose identifier is closest to the destination identifier in the finger table of node n and send a query to the node j. Nodes repeat this procedure and node n could get the node identifier which are closer and closer to ‘k’. Due to the properties of finger table this approach can be very quickly conducted and this procedure can be achieved in logN steps. 

DHash

DHash layer manages the file bocks with the aim to strike a balance of loading. P2P software PAST stores the whole file of the file system. If the file size is large, it is difficult to maintain disk space balance. Comparing to PAST, CFS stores blocks in all the available servers instead of storing the whole files. Due to the same granularity and appropriate size of data block, the disk space could be used under a fair loading. For example, in 500 servers system with default 8K Bytes size for each data block, a 100M Bytes file could be divided into 12500 blocks. A DHash operation would be carried out 12500 times and each server would store an average of 25 blocks. The method of choosing a destination server could distribute blocks to dissimilar servers so as to maintain disk space balance. As shown in the following figure 2.2, this CFS data relation structure gives some clues to the design of the storage structure in this client program. 
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Figure 2.2: A simple CFS file system structure example. The root-block is identified by a public key and signed by the corresponding private key. The other blocks are identified by cryptographic hashes of their contents [3].

2.2.3 OceanStore

“OceanStore is a global persistent data store designed to scale to billions of users. It provides a consistent, highly-available, and durable storage utility atop an infrastructure comprised of untrusted servers.”[21] The OceanStore project is developed by the UC Berkeley Computer Science Division. In order to apply the system to commercial field, OceanStore attempts to provide a high security guarantee for stored files. As a precaution OceanStore assumes that the networking is a un-trusted environment in most cases, as the servers could be down and the links could be corrupted at any time for various reasons. To neutralise the instability of the network, OceanStore adopts redundancy and cryptographic technologies. In relation to the system redundancy, OceanStore hashes each object name's globally unique identifier (GUID) to several different root nodes. This method tackles the problem that if one root node failed the object could be found in other nodes. Each node builds sufficiently redundant links to their neighbors. When one link is broken the redundant links could be used immediately and after a while relative servers could monitor and reset their neighbor’s link gradually. Regarding cryptography, OceanStrore restricts access control to two major API readers and writers. In this procedure these two restrictions depend on the data encryption and decryption to check the user’s authority permission. OceanStore has an introspection model including observation, optimisation and computation. By integrating these three function blocks, OceanStore could monitor the activities of writing and reading, analyze system behavior and achieve a reasonable replica distribution. As a flaw of introspection the burden on the server may be increased significantly when data objects flood to special area servers.
To understand why OceanStore is characterised by location operation we need to take an overview of the substrate of OceanStore which is called Tapestry. Tapestry is a distributed infrastructure designed to provide global-scale persistent and secure storage [19]. The main feature that distinguishes itself from CAN, Chord and Pastry is the method it uses to choose the location of the data. Tapestry stores the data as close as possible to its user. The user or application can locate the nearest data replica with Tapestry while Pastry simply put the replicas randomly. The advantage of these designs decreases the latency of retrieve, increases the reliability of data, and avoids unnecessary networking traffic.
2.3 Pastry, Bamboo and openDHT

The Java client being developed uses openDHT as a source from which it searches and retrieves files. In the first half, this section will introduce the Pastry geometry structure and discuss the implementation of Bamboo DHT. And then the description on detailed attributes and interface of openDHT will be given in the second half of this section.
2.3.1 Pastry and Bamboo
Bamboo [11, 24] is also a Open sourced DHT system. Depending on how you want to look at it, Bamboo is an either based on Pastry, a re-engineering of the Pastry protocols, or an entirely new DHT [24]. 

An overview of Pastry which is a DHT algorithm is helpful to get a better understanding of Bamboo. Each node in a Pastry implementation has a 128-bit unique ID. This ID is hashed from the node’s public key or its IP address by the secure hash function. According to this ID Pastry routes the message to the destination node. Each Pastry node has a routing table which records 
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-1 entries to map the node’s ID. The average amount of steps to conduct a successful search is less than 
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N steps, where N is the number of all nodes. An example of how to find a destination ID in the routing steps can be seen in figure 2.3 and figure 2.4. In this instance the total length of the node ID is 16 bits and b is 4. Thereby there are N = 
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 values to represent node IDs. According to the Pastry routing table definition there are (
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-1) * 4 + 16 = 76 entries in the routing table which is hold by nodes. We start searching from the node ID 65a1x whose routing table is showed as Figure 2.3. From this table we can find the node identifier which has at least one digit (b bits) longer than the current node to match the searching ID. We get the closest IP address of dx from the first row of Figure 2.3. Then d13da3 is searched for in the local routing table. Following the previous rules we get the IP address of d4x. As the figure 2.4 has shown, repeating this procedure we can find the closet node ID d467c4 to the destination ID. The destination node would be reached in no more than 4 steps in this example. 
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(Left of upper pictures) Figure2.3: Routing table of a Pastry node with node ID 65a1x, b =4. Digits are in base 16, x represents an arbitrary suffix. The IP address associated with each entry is not shown. From [8]

(Right of upper pictures) Figure2.4: Routing a message from node 65a1fc with key d46a1c. The dots depict live nodes in Pastry’s circular namespace. From [8]

In Bamboo the pastry geometry is chosen for its basic geometry. Geometry means how the neighbors link together in the overlay network of a DHT. Bamboo completes the node join and node management using the same geometry as pastry does. To extend its usage to world wide networking, Bamboo should enhance its ability to withstand the frequently changing network environment as it is highly unlikely to predict the changing of nodes and the failure of servers or links. Thus, it should keep stable and consistent at most of the time even if some nodes crash occur.

The key space of Bamboo is 
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. In practice, Bamboo hashes the IP address and the port number together using SHA-1 function. The calculated result of SHA-1 is a 20 bytes array. Since each byte has 8 bits. The total amount of H(IP & port) with SHA-1 is 8*20 = 160 as the exponent of 2, which is an extraordinarily huge key space that can provide each value with a consistent unique identifier. The ‘look up’ algorithm in Bamboo is as the same as it of Pastry. In each step, Bamboo compares the key and routing table in order to mapping one more bit of the key represented by the binary form. For example, if the key is 010101…, the gateway node will find the 0…node IP first, and go to that routing table. And then find the 01…entry in routing table of the second node and got to the next node. Repeating this procedure bamboo could find the closest node identifier to the key within logN steps where N is the number of nodes in system. In contrast 4 bits prefix of Pastry, the prefix of Bamboo ‘look up’ is 1 bit.


There are several advantages of this DHT ‘look up’ algorithm. First, the system is completely decentralized. So there is no fatal consequence when the nodes fails or disconnected from the system. Second benefit is that each ‘look up’ operation could be achieved within logN steps. The third benefit is that each node just needn’t to keep the whole routing table but a logN entries size routing table. In addition, with this DHT based implementation Bamboo is significantly robust and tolerant with regard to system failure. 


In contrast to the advantages of Bamboo’s DHT, a problem could arise where the nodes leave and then join the network in a short term. Bamboo is required to copy the redundant data held by the leaving node to other remaining nodes, this ensures the continuity of redundancy. Also Bamboo will copy redundancy data to a new node when it joins the network. If the node is disconnected from the network only for a short term, the data transmission would be unnecessary and the bandwidth of network would be wasted. 
2.3.2 Public DHT Service, openDHT 

“openDHT is a publicly accessible distributed hash table (DHT) service. In contrast to the usual DHT model, clients of openDHT do not need to run a DHT node in order to use the service.” [22] openDHT deployments are built upon the Bamboo DHT system and has been running on more than 200 internet hosts on the PlanetLab. Each of these hosts has installed linux operating system and runs the bamboo DHT instance. Three basic interfaces supported by openDHT are ‘put’, ‘get’ and ‘remove’. These requests are obtained from the Bamboo DHT and accessed through the openDHT. In this design structure, openDHT works as a public interface service of Bamboo DHT. 

Each node acts as a gateway to the client. All requests from the client to nodes should go through the RPC. And then the gateway transmits the message to the Bamboo DHT which does the real ‘put’, ‘get’ or ‘remove’ work. After the value is found in Bamboo, the openDHT gateway sends back the value to client by RPC response.   
Great effort has been made in order to provide a simple interface with general functions for applications. Development of openDHT included a significant expense of effort to provide a simple interface with provision for general functions to applications. The openDHT put and get interfaces can satisfy a wide range of applications. Both these two interfaces are accessed by the Sun RPC and XML RPC.  


A ‘put’ of openDHT send a triple parameters which includes a key, a value and the SHA-1 hash of secret to the openDHT gateway. The key is 20 bytes hashed from a given string by SHA-1 function. The value is 1024 bytes while the secret is 20 bytes too. The secret could be used for authentication when user wants remove the value and it is not a compulsory parameter. If a secret is set, user could remove the value with the secret while other client who doesn’t know the secret can not remove this value. If more than one puts have the same key, value and secret hash, the openDHT will refresh the previous TTL (Time to Life) to the newest one. The format of ‘put’ is given as follow:

put (<key> <value> <ttl_sec> < application >)

put_removable(<key> <value> <hash type> <hashed secret> <ttl_sec>)    

When a ‘get’ request is sent to the openDHT node, openDHT searchs for all values stored under that key and returns them back. The format of ‘get’ is given as follow:

get(<key> <maxvals> <placemark> < application >)

get_detail(<key> <maxvals> <placemark> < application >)

A ‘remove’ of openDHT send the triple of a key, a value and the secret to the gateway node. openDHT finds the triple in storage which matched this remove triple and removes it. This operation would not influence other values under the same key. The parameter ttl_sec should bigger than ttl_sec of the corresponding put_movable(). Otherwise, after the ttl_sec of remove expires the value which has been removed will be recovered in openDHT.  The format of ‘rm’ is given as follow:
Rm(<key> <hashed value> <hash type> <secret> <ttl_sec> <application>) 

The precise semantic defined as the follow [From 20]: 

· application: string 

· client_library: string 

· key: byte array, maximum 20 bytes 

· value: byte array, maximum 1024 bytes 

· ttl_sec: four-byte integer, maximum value 604,800 seconds (one week) 

· maxvals: four byte signed integer, maximum value 2^31-1 

· placemark: byte array, maximum 100 bytes 

· secret_hash: SHA-1 hash of a secret that can be used to remove the put later (optional) 

· secret: the secret whose SHA-1 hash was included in the put request for the value to be removed

It returns an integer equal to one of three values: 

0: success 

1: over capacity 

2: try again 
2.4 Java and XML Techniques Overview

2.4.1Java Language Introduce 

The developing language in this project is Java which is an object oriented programming language. In the java language every object can be represented by a class and this class defines the general characteristics of that object. The attributes and functions of the object can be obtained through the methods of initialized instance. 

In its infancy java was a sample programming language which was used as communication software on the family electronic equipments. Coupled with the soaring expansion of the internet java became more and more popular on the networking programming. Java could run on many platforms such as PC, mobile, PDA, TV, and so on. Nowadays, java has developed an abundance of Application Programming Interface (API) for complex software developing. To cater for diverse developing environment, Sun published specialised version java platform including J2SE which develops and deploys Java applications on desktop and servers, J2EE which is the industry standard for developing portable, robust, scalable and secure server-side Java applications and J2ME which is for mobile devices across the globe [22]. For this project J2SE 1.5 was chosen as the Java platform for development.  
2.4.2 AWT and Swing in Java


One task of my project is to design and implement the user interface of this software client and this work could be achieved by means of using java GUI tools package. The GUI tools package could be obtained from Java Foundation Class (JFC) which includes AWT and Swing. While AWT defines and implements the basic and original java user interface classes, Swing which is built on the top of the AWT brings enhanced, portable, and flexible components to design the java GUI.
“The Abstract Window Toolkit (AWT) is the basic GUI toolkit shipped with all versions of the Java Development Kit.”[10] AWT was a part of the JDK from the beginning of the java. However, it wasn’t a powerful and sufficient user interface package. One reason was that people could not build large and scalable application with AWT. The other reason was that AWT relied heavily on the native user interface component which belongs to runtime platform. These factors prompted improvements to be made on its GUI interface class package. Swing is published as a major part of JFC which was announced in April 1997. As a new set of user interface components Swing is much more portable and flexible. There were three essential characteristics that improved upon AWT. First of all since the components of Swing are completely written in Java it does not depend upon the runtime platform’s components. Based on this improvement the portability problem is resolved and user interfaces can be built without inheriting the behaviors of the runtime environment. Secondly because the developer can control all of the components, they can design the application interface in the style they wanted. Swing provides some pre-built “themes” for the appearance of windows.  Bespoke “themes” can be built in the application. Thirdly “Swing makes a very clear distinction between the data component displays (the “model”) and the actual display (the “view”).”[10].   
2.4.3 XML-RPC


openDHT supports two kinds of accessing format XML-RPC and Sun RPC. Since this project is designed to operate in MS windows platform,, XML-RPC is chosen to connect openDHT servers. XML-RPC is a widely used as a protocol by many script languages and it is defined on the top of the HTTP to implement the remote program control. However, unlike HTTP which sets 80 as its command port, M-RPC uses 5851 to access to openDHT service. In this software, apache XML-RPC is adopted to put and get the key-value pairs.  

Apache XML RPC is a java implementation [23]. The new version is 3.0 and version 3.0a is imported as external java package in this project program. Apache XML-RPC version3 supports all primitive Java types and calendar objects. In addition, “Both server and client could operate in a streaming mode, which preserves resources much better than the default mode, which is based on large internal byte arrays” [23].
At the client end XML-RPC provides a class XmlRpcClient to define the connection and remote method call. The configuration of XmlRpcClient could be deployed by the class ClientConfig and TransportFactory. At the server end, class XmlRpcServer configured by class XmlRpcServerConfigImpl is in charge of the access service. Further more, the apache XML-RPC provides the basic authentication function depending on its XmlRpcHandler class. User could use the web server of XML-RPC as a mini embedded HTTP server which is popular installed by XML-RPC users.
2.4.4 JMF

. In this project program, playing media files is one major function that could be programmed by importing Java Media Framework (JMF) package. JMF was collected and referenced by the Sun Microsystem, but was written from some parts of programme designed by external individuals and organizations. At present, the new version is JMF2.0 which extends JMF1.0’s functions on the time-based media. JMF2.0 allows the programmer to capture and store media data and to manipulate the media data stream. The features of JMF2.0 are more extensive than are commented on but it is not within the scope of this project to discuss them here. The player class in my software was built on the JMF2.0 and the main function supported by JMF is the playing of video and audio files.
Chapter3: Analysis and Design 
In this chapter, design procedure of this project is described. Firstly, the software requirements and functions are discussed for the further parts. Secondly, this chapter demonstrates the use case analysis and activities flow analysis which are under the Unified Modeling Language (UML) regulation. Next, this chapter addresses the system architecture and three detailed file storage structures. This design also covers how to upload and remove a file with authentication and how to show a synchronous progress monitor. Finally, this design includes some additional functions which the user interface plans to provide.

3.1 Requirements and Functions
Since the objective of this program is to meet the requirements of fair trading, this section enumerates and analyses the concrete requirements of fair trading before project design. To both sides of present trading, what kinds of data are useful? For customers the product’s characters are important factors when they consider which product is the best choice. So this client program should allow users to browse the literal introduction of product or play an abbreviate voice description. If customers want to know that what the product look like, the client program should provide a media player to play the video show of product’s appearance. For the producer or seller they might want to upload the product relative information to the database for the customer consulting and delete that information when it is not useful. 

To meet above requirements of the real trading activities, this java client should think about what functions should be provided. For a clear illustration of these requirements, the detailed entries of the functional requirments are listed in follow Figure 3.1.
	Functional Requirements
	

	
	Requirements Prioritization: THE MoSCoW Approach
	

	
	(M = Must Have; S = Should Have; C = Could Have; W = Want to Have)
	

	　
	Searching
	Priority

	1
	Software shall
	search particular file name from openDHT(Distributed Hashed Table)
	M

	2
	Software shall
	show the searching result whether it exist
	M

	　
	Uploading
	　

	3
	Software shall
	upload the audio file to the openDHT servers
	M

	4
	Software shall
	upload the video file to the openDHT servers
	M

	5
	Software shall
	upload the media file to the openDHT servers with authentication
	M

	6
	Software shall
	set the TTL of the media file stored in openDHT servers
	M

	7
	Software shall
	prompt uploading failed message if the file can't be upload
	M

	8
	Software shall
	show progress of the uploading file by progress monitor
	S

	9
	Software shall
	Choose the file from folder to upload using file browser
	S

	10
	Software shall
	Use file browser to filter the expected file type
	S

	11
	Software shall
	show the total time of uploading 
	M

	　
	Downloading 
	　
	　

	12
	Software shall
	download the audio file to the client for playing
	M

	13
	Software shall
	download the video file to the client for playing
	M

	14
	Software shall
	download the media file to the client with authentication
	W

	15
	Software shall
	prompt no media file found message if the download failed
	M

	16
	Software shall
	Show progress of the downloading file by progress monitor
	S

	17
	Software shall
	show the total time of downloading
	M

	　
	Playing
	Priority

	18
	Software can
	begin to play the media file chosen by user using file browser
	M

	19
	Software can
	continue to play the media file 
	M

	20
	Software can
	stop when the user push the stop button
	M

	21
	Software can
	pause when the user push the pause button
	M

	22
	Software can
	accommodate the voice volume depending on the user
	M

	23
	Software can
	repeat play the media file depending on the user
	C

	24
	Software can
	Open more than one file at one time 
	M

	　
	Viewing
	　

	25
	Software can 
	provide the basic relative information of the profile to users
	M

	26
	Software can 
	show some information of the Fair trading
	C

	　
	Other 
	　
	　

	27
	Software shall
	provide the user(membership) personal information record
	W

	28
	Software shall
	authenticate the membership 
	W


Figure 3.1: Functional requirements of the client software

Basing on these functional requirements, the main functions which this client program should provide are listed below.

1. User can search for the information (text, audio, video file) from openDHT.

2. User can upload information to openDHT.

3. User can upload information with a secret and remove it with this secret.

4. User can download information from openDHT.

5. User can cancel the operation when the upload or download is running.

6. User can get the basic info of the file which will be uploaded or have been downloaded. 

7. User can play the audio or video information.

8. User can get the progress percentage of uploading or downloading procedure.
3.2 Use Case and Activities flow analysis

3.2.1 Use case diagram

Last section the overview of the functions has been introduced. To show clear relationships between the functions and users and the relationships existing in the functions, the use case modeling diagram is given below.  
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Figure 3.2: Use case modeling analysis


This diagram describes all use cases which this client program should include. In a standard use case analysis, a concrete description including preconditions, main flow and post-conditions should be given for each use case. Since the limitation of the space, this section just gives the overview of this modeling diagram without detailed use case description.


Firstly, this client program is considered to provide services to two kinds of user producer (sales individuals or companies) and customer. Use case modeling diagram represents these two users by actor signs which are shown at the left of the client system. The lines between the actors and use case show the relation that which use cases the actor is interested in. Both actors could choose ‘Help page’, ‘File info’ and ‘Operation status’ use cases. Unlike that the producer could choose ‘Upload with secret’, ‘Upload without secret’ and ‘Remove’ use cases, the customer could choose ‘Download’, ‘Search’ and ‘Play media’ use cases. 


Secondly, from this diagram it is clearly showed that there are five use cases which are ‘Search’, ‘Download’, ‘Remove’ and two ‘Upload’s need to communicate with the openDHT server. Base on this analysis, this program should design that the remote accessing to openDHT should be included in these function implementations.


Otherwise, this use case modeling diagram depicts the major relationship between the use cases. One relationship is ‘include’ which means the behavior of one use case is included in the activities flow of another use case. For example, in above use case diagram the ‘Upload with a secret’ use case and ‘Remove’ use case include the ‘Secret input’ use case. That indicates the ‘Secret input’ should be included as one step of the other two use case’s implementation. The ‘include’ also exists in the relationship between two ‘Uploads’ and ‘Progress monitor’ and the relationship between ‘Download’ and ‘Progress monitor’. However, in this case, the progress monitor is not one step in the activities flow of ‘upload’ or ‘download’. They run synchronously within two separated threads. The other relationship shown in use case diagram is the ‘extend’ which provides a way to insert the behavior of new use case into another use case. Since ‘Search’ is a extend part of the ‘Download’ and ‘Remove’, the relationship between ‘Search’ and these two use case is ‘extend’. Actually, before actors download or remove a file from the openDHT they need to search this file first for confirming that it is stored in the openDHT.  

3.2.2 Activities flow analysis

Since activity diagram is easily understood and pretty helpful in design procedure, this section shows the activities flow charts of main functions which model the execution process step by step. In these diagrams the solid point is the start point and the point with a circle is the final status. The rectangle box represents the activities and the arrow line represents flow through the activities. 
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Figure 3.3: Upload activities flow diagram
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Figure 3.4: Search, download and remove activities flow diagram 
3.3 System design

3.3.1 System architecture


Before starting the concrete design of client software, the integrated system architecture and interface between layers are shown in Figure3.5. Java client in this project as an openDHT application works at top layer of the integrated system. According this architecture, this client design should consider how the client program communicates with openDHT and how to use the interface provided by openDHT to implement required functions.  

  
In the Chapter 2, the overview of the openDHT interface has been introduced. For    the convenience and simplicity to programmers, the interface of openDHT is designed quite simple which only includes three main methods ‘put’, ‘get’ and ‘remove’. The client program needs to build own ‘search for’, ‘download’, ‘remove’ and ‘upload’ functions via these three methods. At the first glance, the ‘get’ method is the way to implement ‘search file’ and ‘download file’ functions. The ‘put’ method could implement the ‘upload file’ function and ‘remove’ method could implement the ‘remove file’ function.   


[image: image11]
Figure 3.5: System architecture
3.3.2 The classes in client program
Since all operations of file transmission need to communicate with openDHT, the class DHT_FileStream is defined to represent the file which will be operated in the client program. All operations working on this file are provided as methods in the DHT_FileStream class such as download(). In the practice terms, the put() and put_removable() are defined individually due to the difference objective between them. Besides the parameters included in put() method the Put_removable() method has additional parameters which are hashed secret and secret type. Because the max value stored in openDHT is 1K bytes, the methods should put or get 1K bytes value each time. For giving a clear view of the communication procedure with openDHT, Put_1k_File and Fet_1k_File are defined as separated classes to represent the ‘put’ and ‘get’ requests. 

MainUserGUI class which includes the main() method defines all the GUI components in the client interface and all event listenings along with performed actions. This client program also defineds several other classes, the DHT_Player class for playing media files and the DHT_FileChooser class for filtering special type media files. 
3.3.3 Three file storage structures
As the max value size is 1k bytes when the client wants to store data in openDHT, the files which are bigger than 1k bytes must be divided into many 1k size blocks. At first, this client uses java FileInputStream class to obtain 1k bytes data from file orderly. After the file is decomposed into blocks, the client could put these series blocks into openDHT under specialized structure. There are three different ways are designed here and implemented in next chapter. 

· Link list like structure


[image: image12]
Figure 3.6: Link list like storage structure.

The Figure 3.6 shows the block structure and how the key is stored in the value data block. Each data block is 1024 bytes long shown as a strip in Figure 3.6. The first block is file header block which includes three segments defined for different usages. The first 1000 bytes stored 1000 bytes data of the file. From 1000th to 1003rd bytes these four bytes stored the number of blocks of total file. This number determines the file size which should be in the range between 1K * (0 ~
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). The last 20 bytes store the next block’s key which had been hashed from next block’s name. The name of file header block is as same as the file name. Other block’s are named as the format: “filename” + order number of the block. There are two segments defined in other blocks. The first 1004 bytes store file data and the latter 20 bytes store next block’s key.

When the client downloads file from the openDHT, it gets the file header block first relying on the key hashed from file name. The number of blocks N and the key of the next block can be retrieved from this value block. Then the ‘download’ method begins a (N-1) cycles to get other blocks from openDHT. The client program uses the key retrieved from previous block to get the next block in each cycle. By the same time, client program initializes a java FileOutputStream instance to write data read from blocks into a same named file. 
· Pure file content structure 


[image: image14]
Figure 3.7: Pure file content storage structure.

This storage structure is simpler than previous one. The right part of Figure 3.7 shows the way to store blocks into openDHT. The file header block includes two segments which are file data and number of blocks (N). Other blocks only store the file data. 

When we put these blocks into the openDHT, N is calculated first and added into the file header block. After that (N-1) cycles are used to put all blocks. In each ‘put’ cycle, the key is hashed from the block’s name defined as first structure and then the put(key, value) is used to upload all file blocks. 

When the java client downloads a file, it gets the file header block first and retrieves the N from return value. After that the client starts (N-1) cycles to get other file data blocks. In each cycle it calculates the key which is hashed from nth block’s name. Depending on this key client can get all file blocks in order.  

· One key multi values storage structure

OpenDHT allows ‘put’s to have the same key but different values. All the different values are stored under the same key. Another thought about uploading file into the openDHT is putting all values blocks with the same hashed key. When a client downloads the file, every return object includes a placemark field. If placemark is not empty, it indicates that there are more values stored in openDHT. Client can use this placemark as a parameter to get next value until the returned placemark is empty.  
· Comparison of three structures

The advantage of link list storage structure is: when client software downloads the file openDHT, it won’t need to calculate the key each time. It can retrieve the key of next block directly from the return value. This way saves the key hashed time in download function. However, as each block includes a 20 bytes hashed key, the sufficient of storage is not high enough. Specially, if the file is bigger than 500K, there are more ‘put’s and ‘get’s required to access openDHT.  

The advantage of pure file contents structure is that it is more sufficient to store the file data. Nevertheless, it needs to hash the key each time. With the number of blocks increasing, the total time of hash operation rises simultaneously.

The advantage of one key multi values structure is to save the time of hashing keys of each blocks because there only one hashed key in the file transmission. Since this structure requires all the values stored under one key, openDHT should create a quite big array to store all the values if the file isn’t small. The procedure is not a hash method and could take long time to find data position. In addition, after uploading operation the total file is stored in one server because all the blocks have same key value. 



3.3.4 Upload and remove with authentication

The immutable put(key, value) sets the TTL of stored value in the openDHT. When the TTL expires, the value is deleted from the openDHT. The point is the value can not be removed by any users in the term of TTL. So, how can user remove the data information before the TTL expired? In the meantime, the malicious deleting or anonymous deleting should be avoided. The resolution of this problem is to put the value with a hashed secret which is the public key of the value. The person who knows the private key has the authority to remove the value from the openDHT.

 When users want to upload a file, they could choose whether or not upload the file with a secret. If the ‘with a secret’ has been chosen, the client program employs the put_removable(key, value, hashedSecret) interface to put each block of the file. The key here could be produced as the same way as the put(key, value). 
When users want to remove the file, they need to input the secret first. If the key-value-secret triple can match the record in openDHT, the value will be removed from openDHT. In practice, this client program set the TTL of the remove method as the same value of put_removable() method. If it is smaller, the value will appear again after the TTL expires. One trick in the remove method is that it only removes the file header block from openDHT. This way leaves some data rubbish temporarily, but it saves the time of removing procedure,     

3.3.5 Java progress monitor

The running procedure of uploading file or downloading file might take a while to complete. The progress monitor is used in this program to provide a user-friendly interface. When a client starts to upload or download a file, a progress monitor dialog is popped up to provide some indication such as the file name and how many percents of the task has been done.

However, to implement the java ProgressMonitor the client program running a new thread. This new thread runs intermittently for retrieving the information of task’s progress and shows it on ProgressMonitor. To get this progress information, ProgressMoinitor needs to access the data field of the task thread in every particular period. The reason of this access is that the rate value is calculated from the quantity of blocks and how many blocks have been transferred. Therefore, the task thread should sleep for a while until the required data has been retrieved by ProgressMonitor thread. For reducing the influence of this interruption, the sleep time is set quite small in this program while the accessing cycle period is set much larger than the sleep time. The waste time includes not only the task thread sleep time, but also the thread suspended time and recovered time. The effort of making a mixture thread including task thread and ProgressMonitor thread has been tried, but it hasn’t achieved a better resolution because java couldn’t show a ProgressMonitor without creating a new thread.   

3.3.6 User Interface 

· Interface style chooser

The user could choose the favorite ‘look and feel’ of the client windows appearance style. Three ‘look and feel’ models are provided and could be chosen from the windows style menu.
The client program could get these three style models from the java standard ‘look and feel’ database. 
· Show basic information of file

When the file is chosen to be uploaded into openDHT or has been downloaded to the local disk, the basic file information could be shown in the left text field. This information includes the file name, file directory and file size. To achieve this goal, this client program initializes an instance of the java File class and gets the relative info by relative methods. 

· Media file player

The users could play the audio and video files by the media player within the client program.
· Help page

For the convenience reason, the help pages are provided to user in client program.

3.3.7 Developing Environments 

Operating system: windows XP version 2002; Developing software: eclipse 3.1
J2SE platform, JMF2.0;     External packages are listed in system manual.
Chaper 4: Software Implementation
4.1 The XML-RPC request

This section gives the implementation of how to create a XML-RPC request using relative java classes. In this software implementation, the XmlRpcClient class and XmlRpcClientConfigImpl class are used to create a single request. In the put() request, the parameters includes key, value, TTL and application name. If put() request is successful, each time 1k bytes size datum would be stored into the openDHT. The other put is put_removable(), the difference between the implementations of two puts is the parameters contents and remote method’s name. When people use the put_removable, the secret is required. The value put by put_removable can be removed from openDHT by the remove() method. put_removable() have two more parameters hash type and hashed secret. In the download procedure, each time the get() request can retrieve 1k bytes size datum from the openDHT. This value could be retrieved from the return object array. The detailed parameters in get() request and the way to get the value from object array are shown in the below get() pseudocodes. Another request is remove() which can removed the value put by put_removable(). And the correct secret is precondition.   
The implementation of immutable Put() and Put_removable() XML-RPC request:

Put() {

ParametersVector []{key; value; TTL; applicationName;}

XmlRpcClient client;

XmlRpcClientConfigImpl config;

client. setconfig(config);

client.excute(“put”,  ParametersVector[]);}
 Put_Removable() {

ParametersVector []{key; value; hashType; hashedSecret; TTL; applicationName;}

XmlRpcClient client;

XmlRpcClientConfigImpl config;

client. setconfig(config);

client.excute(“put_removable”,  ParametersVector[]);}
Get() XML-RPC request and how to retrieve from return object[]:

Get() {

ParametersVector []{key; MaxVal; placemark; applicationName;}
XmlRpcClient client;

XmlRpcClientConfigImpl config;

client. setconfig(config);

Object[] returnObject = client.excute(“get”,  ParametersVector[]);
Object[] firstObject = returnObject[0];

Byte[] value = firstObject[0];

Return value;}

The implementation of remove() XML-RPC request:

Remove() {

ParametersVector []{key; hashedValue; hashType; secret; TTL; applicationName;}
XmlRpcClient client;

XmlRpcClientConfigImpl config;

client. setconfig(config);
boolean successRemoved = client.excute(“put”,  ParametersVector[]);
return successRemoved;}
4.2 The characteristics of openDHT interface

For clearly understanding how the key, value and secret triple is stored in the openDHT, I program some simple codes to check the result of put(), put_removable(), get(), and remove() requests. Here doesn’t attach the code but lists the trial results in order to make complex application implementation clear. 

Experiment 1: put_removable(key, value, hashedSecret1); put_removable(key, value, hashedSecret2); get(key);

Result: two same values retrieved 
Conclusion: If two puts have same keys and same values but different secret hash, openDHT will store the two same values according the time sequence.
Experiment 2: put_removable(key, value1, hashedSecret); put_removable(key, value2, hashedSecret); get(key);

Result: value1 and value2 retrieved
Conclusion: If two puts have same key and same secret hash, but different value, openDHT will store the two same values according the time sequence.
Experiment 3: put_removable(key, value, hashedSecret); put_removable(key, value, hashedSecret); get(key);

Result: only one value in return object array
Conclusion: If two puts have same keys same values and same secret hash, the only one unique triple will be stored in the openDHT system.
Experiment 4: put_removable(key, value, hashedSecret); remove(key, value, wrongsecret); get(key);

Result: the return value is 0, but the value still can be gotten. 
Conclusion: If the secret is not right, the remove request will return 0 which means the remove operation is successful. However the value is still in openDHT. OpenDHT considers that the mismatching of these two triples is the fault due to that itself is not up to date. So openDHT keeps this request to expire and return 0.  
Experiment 5: put_removable(key, value, hashedSecret, TTL1); remove(key, value, secret, TTL2); put_removable(key, value, hashedSecret, TTL3); get(key);

Result: the value can not be gotten
Conclusion: After the remove() operates with parameter TTL2, the put_removable() can not put value into openDHT before TTL2 expires. When the remove TTL2 is expired, the value will recovered in openDHT only if TT1/TT3 is bigger than TT2(supposing the first three operations are done consecutively).
4.3 Main Functions 

All main functions are described in pseudocodes in this section instead of the concrete java code.
4.3.1 Upload a file without secret

For link list like structure:
DHT_FileStream_linkedList myFileStream = new DHT_FileStream_linkedList(filename); 

myFileStream.uploadFile(){

Initialize a File instance: mediaFile;

Initialize a FileInputStream instance: inStream(mediaFile);

Calculate blocks number N = mediaFile.length() / block size;

Hash the key of first put;

Hash the key of next put;

Compose the value [inStream.read(1000bytes) + 4 bytes N + 20 bytes next key] of first put;

First Put (key, value)

While (inStream.read(1004bytes) != -1){

Hash the key of next put;

Compose the value [1004 bytes file data from read + 20 bytes next key];

Put (key, value);

}

isStream.close();
}

For pure file content structure:

DHT_FileStream_PFile myFileStream = new DHT_FileStream_PFile(filename); 

myFileStream.uploadFile(){

Initialize a File instance: mediaFile;

Initialize a FileInputStream instance: inStream(mediaFile);

Calculate blocks number N = mediaFile.length() / block size;

Hash the key of first put;
Hash the secret;
Compose the value [inStream.read(1020bytes) + 4 bytes N] of first put;

First Put (key, value, secret hash)

While(inStream.read(1024bytes) != -1){

Hash the key;

Put (key, value from read);

}
isStream.close();
}
For one key multi values structure: 

Since this storage structure requires that all the file blocks are stored by one key, there should have no values associating with this key before the first put. Due to this reason the ‘upload’ function should checks whether there are any values have been stored under that key. 

DHT_FileStream_1KMV myFileStream = new DHT_FileStream_1KMV (filename);
myFileStream.uploadFile(){

Initialize a File instance: mediaFile;

Initialize a FileInputStream instance: inStream(mediaFile);

Hash the key of all puts;
While (Get (key) is success){

Ask user input a new file name for key hash

} else {
While (inStream.read(1024bytes) != -1){

Put (key, value);

}
}
isStream.close();
}
4.3.2 Upload a file with a secret

Two radio buttons are purposed to ask user whether he/she wants to upload a file with a secret. If ‘with a secret’ was chosen, when the upload button is clicked, the action perform method pup up a secret input dialog. The secret is set as a parameter when the DHT_FileStream is initialized. And then, the program uses the Put_removable() to put each data with secret hash. Others are same to upper upload pseudocodes. 
4.3.3 Search a file from openDHT

For saving searching time, this client achieves the searching objective by checking whether the file header block is in the openDHT. Before search operation, the concrete name of file should be inputted.
DHT_FileStream_linkedList myFileStream = new DHT_FileStream_linkedList(filename); 
Initialize a File instance: mediaFile;
myFileStream.search(){
Hash the key of first put;
If (Get(key) is successful) return ture;

Else return false;

}
4.3.4 Download a file from openDHT

For link list like structure:

DHT_FileStream_linkedList myFileStream = new DHT_FileStream_linkedList(filename);
Initialize a File instance: mediaFile;

Initialize a FileOutputStream instance: outStream(mediaFile); 

myFileStream.downloadFile(){
Hash the key from filename;

Value [1000 bytes file data + 4 bytes N + 20 bytes next key] = Get(key);

Retrieve the file data from the value;

outStream.write (the file data)
Retrieve the number of blocks N from the value;

Retrieve the next key from the value;

for(i=0; i<N; i++){

Value [1000 bytes file data + 20 bytes next key] = Get(key);

Retrieve the file data from the value;

outStream.write (the file data)
Retrieve the next key from the value;
} 

outStream.close()

}
For pure file content structure:

DHT_FileStream_PFile myFileStream = new DHT_FileStream_PFile(filename);
Initialize a File instance: mediaFile;

Initialize a FileOutputStream instance: outStream(mediaFile); 

myFileStream.downloadFile(){
Hash the key from filename;

Value [1020 bytes file data + 4 bytes N] = Get(key);

Retrieve the file data from the value;

outStream.write (the file data)
Retrieve the number of blocks from the value;

for(i=0; i<N; i++){

Value [1024 bytes file data] = Get(key);

Retrieve the file data from the value;

outStream.write (the file data)
} 

outStream.close()

}
For one key multi value structure:
DHT_FileStream_1KMV myFileStream = new DHT_FileStream_1KMV(filename);
myFileStream.downloadFile(){
Initialize a File instance: mediaFile;

Initialize a FileOutputStream instance: outStream(mediaFile); 

myFileStream.downloadFile(){
Hash the key from filename;

Retrieve the value from the Get(key).returnObject[];

outStream.write (the value);
Retrieve the newPlacemark from the Get(key).returnObject[];

While (newPlacemark.length ! = 0) {

Retrieve the value from the Get(key).returnObject[];

outStream.write (the value);
Retrieve the newPlacemark from the Get(key).returnObject[];

} 

outStream.close()

}
4.3.5 Remove a file from openDHT

For saving the removing time, this client only removes the file header block from the openDHT.

DHT_FileStream_linkedList myFileStream = new DHT_FileStream_linkedList(filename,secret);
Initialize a File instance: mediaFile; 

myFileStream.removeFile(){
Hash the key from filename;

Value = Get(key);

Remove(key, value, hash type, secret);

}
4.4 Progress monitor implementation

The progress monitor requires the progress bar update regularly. Java defines the Timer class which is used to execute some work after every particular interval. The section gives the pseudocode of progress monitor used in the upload procedure.
DHT_FileStream_linkedList myFileStream = new DHT_FileStream_linkedList(filename);
Timer timer;

Tread DHTthread;

ProgressMonitor pm;

Set the interval of timer and add an ActionLister to timer;

ActionPerformed of timer (ActionEvent e) {

Try {DHTthread.sleep(very short time)};


Get progress percentage from DHTthread;


Update pm with the progress percentage;


If (pm.isCanceled or progress percentage =100){



DHTthread.stop();



timer.stop();

}

}
Add an ActionListener to uploadButton;

ActionPerformed of uploadButton (ActionEvent e) {

Initialize pm;

DHTthread = new Thread{ Run(){myFileStream.upload()};

DHTthread.start();
timer.start();
}

4.5 Play media files with JMF

The media package in JMF is imported for creating media players in the frame. The pseudocode below just gives quite brief description of the implementation of playing media file function.

Initialize main player frame;

Create the menu and add the ActionListener to menu;

ActionPerformed of openActionListener (ActionEvent e){


Get the url of the file;


Player player = create player(url);


Player.addControllerListener()


Initialize an internal frame: JMFrame;


Add the player to JMFrame;


Player.start;


Controllerupdate(ControllerEvent ce) {


Justify what is the instance of ce;



Control the player according the instance type;

}

}; 

Note: The instance type means what operation the player needs to do. For example, if the instance of ce is EndOfMediaEvent, the player will set mediaTime to 0 and then start again.
Chapter 5: Testing and Testing Result Analysis
In the first half of this chapter the testing results are shown to give an overview of the testing procedure used. In the second half this chapter discusses the program performance base on the testing results and analyse what factors would influence the file transmission time. In the end, the evolutions methods to improve the program performance are described. 

5.1 Program Testing 

OpenDHT is running on the PlanetLab network which has around 300 servers around the world. These tests choose three of them as the gateways to access the openDHT service. These gateways have been chosen based on their geographical distance from the computer the java client is being tested on which is located in London. The first gateway is very close to the client and is located in London. The second gateway is located in Amsterdam which is a medium distance from the client. The third gateway is in the USA. These tests are designed to determine whether the distance between the client and gateway affects performance. 

Below are detailed the common environment variables for the tests and those variables that were changed for the benefit of comparison.  

Common environment variables
Site: Lab of computer science dept. (private IP address with NAT)
Java environment: JDK 1.5.06

Computer: CPU Intel Celeron M 1.4GHz, Memory 512M

openDHT client application version_1

Alternative environment variables 

openDHT server position: Amsterdam, Holland 

IP address: 130.37.198.243 
 (planetlab1.cs.vu.nl) 

Time: 2pm – 6pm 27/July, 3pm-7pm 28/July, 3pm-8pm 29/July
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Figure 5.1(Left above): Time of Upload different size files (Amsterdam) 
In this test, files with size 50K, 100K, 200K and 400K have been uploaded 10 times.

Figure 5.2(Right above): Time of download different size files (Amsterdam) 
In this test, files with size 50K, 100K, 200K and 400K have been downloaded 10 times. Since there are 5 times download failures with 400K size file, 5 values of the downloading time have been recorded in Figure 5.2.  

openDHT server position: Maryland, U.S.A  
IP address: 195.212.206.161 
Time: 1pm – 5pm 22/Aug, 4pm-10pm 23/Aug
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Figure 5.3 (Left above): Time of Upload different size file (Maryland)
Figure 5.4(Right above): Time of download different size files (Maryland) 
4 download failures with 400K size file

3 download failures with 200K size file

2 download failures with 100K size file

openDHT server position: London, UK
Server_1 IP address: 195.212.206.160 

Server_2 IP address: 195.212.206.161 
Time: 5pm – 10pm 18/Aug
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Table3: Time of Upload different size file (London) 
Table4: Time of Download different size file (London)
4 download failures with 400K size file

2 download failures with 200K size file
1 download failures with 100K size file
5.2 openDHT performance testing
For testing the usability of the openDHT service, this test designs and implements a java testing program which consecutively accesses openDHT for a long term. To achieve this objective, this program could set how many times uploading or downloading a file should be executed. Simultaneously, each time the file transmission time could be recorded in a file with ‘.doc’ postfix. Some parameters including the operation times, the name of file to be operate and the name of test result file could be configured in Test1000.java file. 

Figure 5.7 illustrates a continually uploading test which includes 1000 times 5k size file uploading operations. Since there are 12 failures, 988 values of time have been recorded in the graph. The rate of successful uploading 5k size value transmission is 98.8%. However, that doesn’t mean the usability of openDHT ‘put’ interface is 98.8%. In fact, if there is only one ‘put’ failure, the whole uploading operation which could be finished with 5 ‘put’s would fail. According this concern, the real usability time rate of that openDHT ‘put’ service can be achieved is around 1-12/5*1000 = 99.76 %. Notice that here doesn’t add the effects of Internet on the evaluation of openDHT service.

Figure 5.8 depicts a consecutive downloading test which includes 1000 times 5k size file downloading operations. Unlike time spending of uploading, downloading operation uses far less time to get the file from openDHT. In 1000 times attempts, 11 times has failed and 989 values are shown in the graph. The rate of successful uploading 5k size value transmission is 98.9%. With the same consideration, we could calculate the usability time rate of openDHT ‘get’ is around 1-11/5*1000 = 99.78 %.
Site: Lab of computer science dept. (private IP address with NAT)
Java environment: JDK 1.5.06

Computer: CPU Intel Celeron M 1.4GHz, Memory 512M 
openDHT server position: London, UK
Server_1 IP address: 195.212.206.161
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Figure 5.7: 1000 times 5k size file upload
Total time: 14168 seconds.

Since 12 upload failures, 988 values of time have been recorded. The rate of successful uploading 5k size value transmission is 98.8%.
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Figure 5.8: 1000 times 5k size file download
Total time: 4918 seconds.
Since 11 upload failures, 989 values of time have been recorded. The rate of successful downloading 5k value transmission is 98.9%.
5.3 Testing Result Analysis 
5.3.1 Performance evaluation

In this section the upload and download performance of this java client is discussed. From the test result above, it can be found that the transmission speed is not as fast as some popular data sharing software such as Bit Torrent. The transmission time of different size files has a general trend that the bigger file will spend more time on transferring. On the other hand, the time spent on transferring a particular size file has an irregular fluctuation. For example, when the client connect server in Amsterdam and download the 50KB file from openDHT, one time it spent 11s while another time it spent 55s four times to the previous one. Otherwise, sometimes a file can not be downloaded and the progress can failed at any stage of the downloading procedure. However, after this failed download, the file still can be downloaded correctly next time. In addition, the download failure rate rises when the file size become bigger. That means with the number of blocks growing the risk of whole file downloading failure is increasing 

   With considering the structure of whole system, there are three main factors which are the response of openDHT system, the internet connection and the client program could affect the performance of the file transferring.

The influence of client program 
One negative influence to the file transmission performance is from the ‘put’ strategy of client program. The chapter 4 describes how the client puts or gets a datum from openDHT and what the file storage structure could be. As this chapter shows, the client program requires producing a new XML-RPC request for each block data transmission. For instance, if the file size is 100KB, there are about 100 XML-RPC requests to be executed. This version_1 of java client program chooses the link list like structure as the file storage structure. When the client downloading a file from openDHT, it must get the file blocks one by one the same as the ‘put’ sequence because the key of the next value is stored in the previous value as a segment. The next ‘get’ request must wait the return value of the previous ‘get’ request and retrieve the key from it before the next one begins its connection. This is not a sufficient way because the total time equals the sum of each get request and it can be delayed by any single slow response. 

This java client running the download or upload function with Single thread is also a reason for slow file transferring speed. With this implementation, the client send only one XML-RPC request at one time and as a result all requests should be executed in a big queue.

Another reason deferring the transferring process is the Progress monitor. Since the progress monitor need run within a new thread and access the data of the transmission thread at intervals, the transmission thread must stop for a while and start again. Thereby, the progress monitor adds many time slots into the file transferring progress procedure and makes the procedure longer.  

The influence of internet connection


The performance of data transmission is also determined by the internet connection. On one hand, it depends on which protocols are used in connection. In this client program each data block uses the XML-RPC to establish its connection and XML-RPC uses the XML over HTTP to implement remote procedure calls [22]. HTTP communication usually takes place over TCP/IP connections. The default port is TCP 80, but other ports can be used [RFC 2616, 1999]. The XML-RPC request which this client used is based on the HTTP1.0 and it can not add HTTP1.1 header without the XML-RPC vendor extension [22]. HTTP1.0 requires building a new TCP connection for each request/response exchange. At beginning, the TCP should spend time for 3-way handshakes to establish the connection. Each XML-RPC request needs this procedure to put or get a 1KB block. That means a 200 KB file should repeat 200 times to do this same works. After the connection was built, the client starts to send data under the TCP window size control. TCP uses the ‘slow start’ technique to reduce the risk of congestion which starts with sending 1 packet data per Round-Trip Time (RTT) [RFC: 793, 1981]. The goal of ‘slow start’ is to release the risk of congestion collapse. However, using this technique the efficiency of data transmission within each connection is not high because each XML-RPC request only includes 1KB value, several parameters and the encapsulation load. So before the window size reaches a reasonable value, a total request datum had been sent over. This makes the connection speed of file transmission quite slow.         

On the other hand, the performance is affected by the stability of the internet. These unstable factors include the congestion, routing fluctuation and some link disconnections. Including these reasons there are many reasons could result the packets lost and producing a pretty long latency for particular packet. If the timer of TCP connection expires, the connection would be closed and XML-RPC request would failed. That is one reason why the download progress could fail at arbitrary stage and could success next time.

The influence of openDHT
Since the openDHT is deployed on the PlanetLab servers, the performance of PlanetLab nodes could influence the performance of the openDHT. Sometimes the client needs to wait for the response of a slow node. As a result the latency of this request and the total file transmission time are increased.  Recently there have been several services working on the PlanetLab which was built as an experimental platform. Thereby, the load of PlanetLab is very high and the capabilities of a few nodes could not be guaranteed. In 2005, the delay-awareness algorithms performed and the 99th percentile get latency had been reduced from over 8 seconds to below 2 seconds [12]. However, several quite long file transferring time are recorded in the test and the progress monitor shows there are a few obvious idle at some particular percentages in these file transmission procedures. Considering a 200KB size testing file, it requires 200 ‘get’s to finish the transmission and there averagely have 2 ‘get’s spending time over 99th percentile get latency. Slow response of openDHT slow node prolongs the transmission time.  
Another reason influencing the performance could be the ‘busy’ response. In the test result table, some downloading operations are failed at arbitrary percentage. One reason of this failure could be the failure of searching for value. The response value 1 means ‘over capacity’ and the response value 2 means ‘try again’. However, this client program does not try to execute the ‘get’ request again whose response value is ‘try again’. As a result of that, this value would not be retrieved and the total file transmission is failed. This failure rate could be reduced in some grade by repeating the failed request more than one time. 

The influence of NAT and firewall, possible resolving 

If a client is located in a private network and distributed a private IP address, the NAT or PAT might works on the gateway. The NAT/PAT re-writes the source and  destination addresses sometimes including the port number of IP packets when the packets pass through the gateway. This technique enables many hosts on a private network to access the Internet using a few public IP addresses. Normally, the NAT/PAT just changes IP header but not the IP information included in upper layer. Therefore, many applications can not communicate with other peers through a NAT. The service of openDHT does not have this problem. This client program can correctly connect the openDHT behind a NAT translation  

If the firewall doesn’t deny the port numbers which the openDHT provides for XML-RPR accessing, the client could communicate with openDHT as normal. But if the firewall has added the port number into its denied port list, the XML-RPC request would fail. A way to resolve this problem is similar to some proxy services. An openDHT service proxy server could be set in the Internet. This client changes XML-RPC request port number to 80 which is allowed by the most firewalls and sends the request to the openDHT service proxy. The openDHT service proxy translates the port number from 80 to the openDHT service port and sends it to an openDHT node. When the response comes back, the openDHT service proxy works following the reverse procedure.   
5.3.2 Improvement thought

One way to improve the speed performance is to transfer file blocks with multiple threads. The client could initialize more than one XML-RPC request at one time within separated threads. These threads can work synchronously. When all the blocks are retrieved, the client composes them to the target file. To implement this design, the file blocks could not be stored with the link list like structure because with this structure the next request must wait the response of the previous one. The second structure, pure file content storage structure, could be a choice to implement multi threads programming. For example, if we create 20 threads to transfer a 100KB file, this file would be divided into 20 parts and each part have a 5KB file segment. In this case each thread only needs to send 5 XML-RPC requests to the openDHT. A key of the block value could be produced by the regulation which is used in the ‘put’ procedure. For this instance the keys can be calculated simultaneously for the XML-RPC requests in 20 threads. However, the performance of the multiple threads transmission depends on the capability of the PC which is running the client program. Due to the time limitation this project didn’t implement this improvement.  
To reduce the whole file transmission failure, the client can do more work on the failed blocks. In each XML-RPC operation, the client could check whether the ‘put’ or ‘get’ execution is successful. If this put or get execution is failed, the client would not continue to do the next request. On the contrary, the client should do more times on this request. The client could set a max value of attempt times for one request. This could avoid the special long waiting for one request and decrease the failure rate. 

In section 6.1.3, the effect of slow nodes in openDHT has been discussed. To resolve this problem, this program could choose more than one gateway to access the openDHT. That means every XML-RPC request could be sent to two or more openDHT nodes. When the first response comes back, the client terminates this request and starts the next one. 
Chapter 6 Conclusion 
Conclusion of developing this client software 

At the beginning of this study the trade requirements for sharing the text and media information for fair trading were described. With a view of the trends in present internet application evolution it was decided to use openDHT as the internet based distributed database and to develop Java client software to meet the requirements. To provide an overview of the relative field the trend of popular p2p techniques was introduced and a more detailed illustration of the popular DHT systems was given. In the software design work the requirement analysis, software architecture and frames of major functions including uploading, downloading, authenticated removing and media file playing was highlighted. Since openDHT has a maximum value limitation, three storage structures about how to put the file blocks into openDHT have been discussed and the corresponding get methods have also been provided. Based on these designs, three different implementations to upload and download files between the client and openDHT have been given. This software utility is tested under the ‘link like list storage structure’ implementation. Additionally, this project codes another test program to evaluate the percentage of usability time provided by openDHT. These testing results certify that openDHT provides a high performance service at most time and base on this service the client software could upload and download files less than 200KB with a high success rate. Moreover, users could upload, search for and download the file information with a friendly user interface which could change its own window style, show the basic file information, show the user help and play media files. However the performance of downloading big files from openDHT is not as good as was expected. The reason for the slow downloading speed and why the downloading sometimes failed could be due to a mixture of influences from the Internet, openDHT and the client itself.    

Brief summary of what I have learned in this project

This project is my first experience in accomplishing the full development of a complete piece of software. In preparation I learned about P2P architectures and a lot of techniques on how to implement DHT systems. I especially focused upon understanding and mastering the rationale of openDHT, how to use the openDHT interface and the characteristics of that interface. After the relevant theory research I began to use what I learned from the software engineering course to analyse and design the software. I chose the Java programming language as the development tool to implement the software. The task provided me with a good opportunity to develop my competence with programming.  To evaluate this software performance tests have been designed involving diversely sized files and different openDHT gateways. In the testing progress I learned how to find factors that affected software performance by changing the relative conditions and comparing the test results. From the software testing and result analysis, I furthered my networking knowledge and openDHT understanding. With these areas studied I tried to use these rationales to troubleshoot the software bugs and improve the software performance.

Expectation of this client

This Java client has implemented the required functions on the PC platform. The performance of this Java client software could be improved by implementing the following enhancements: executing the main operations with multi threads; adding more openDHT servers as the gateways to access for the same XML-RPC request and configuring more than one attempt to get one block value. These enhancements were not implemented in this project. However the improvement blueprint has been discussed in the test analysis chapter. There are no inextricable difficulties  to obstruct the implementation of these enhancements but they would require a significant  period of extra programming time. A reasonable development direction should be the consideration of moving it from the PC platform to a mobile environment such as PDA. For a smooth porting (technical term used to describe the transer of software from one platform to another) of this software the environment in which it runs including the JVM and relative packages should be installed on the mobile environments and the mobile network should have one or more sufficient and efficient connections with the Internet to access the internet based distributed database. There could be some interesting and challenging work to carry out. If such consideration is implemented this Java client software will provide a fantastic way to help users with sharing their abundant information. 

Appendices
Test data tables
Common environment variables
Site: Lab of computer science dept. (private IP address with NAT)
Java environment: JDK 1.5.06

Computer: CPU Intel Celeron M 1.4GHz, Memory 512M

openDHT client application version_1
Alternative environment variables 

openDHT server position: Amsterdam, Holland 
IP address: 130.37.198.243 
 
Time: 2pm – 6pm 27/July, 3pm-7pm 28/July, 3pm-8pm 29/July
Table1: Time of Upload different size file (Amsterdam) 
	File size
	50K
	100K
	200K
	400K

	Time(seconds)
	61
	491
	519
	962

	
	45
	307
	627
	783

	
	112
	242
	655
	807

	
	97
	294
	391
	682

	
	67
	206
	518
	852

	
	92
	273
	673
	649

	
	147
	260
	549
	971

	
	122
	240
	640
	1071

	
	93
	321
	678
	885

	
	93
	118
	655
	890


Table2: Time of Download different size file (Amsterdam)

	File size
	50K
	100K
	200K
	400K

	Time(seconds)
	31
	69
	102
	226

	
	39
	40
	112
	30%F

	
	55
	30
	80
	45%F

	
	36
	26
	125
	33%F

	
	80
	86
	111
	274

	
	25
	36
	160
	427

	
	29
	31
	149
	11%F

	
	42
	65
	67
	33%F

	
	41
	81%F
	88
	182

	
	18
	98
	119
	203　



openDHT server position: London, UK
Server IP address: 195.212.206.161 
Time: 5pm – 10pm 18/Aug
Table3: Time of Upload different size file (London) 

	File size
	50K
	100K
	200K
	400K

	Time(seconds)
	89
	229
	605
	1536

	　
	82
	423
	662
	1119

	　
	219
	331
	815
	987

	　
	106
	636
	424
	1187

	　
	89
	228
	527
	1457

	　
	226
	358
	391
	1639

	　
	240
	189
	506
	1634

	　
	95
	337
	331
	1209

	　
	130
	401
	588
	975

	　
	199
	335
	654
	1736


Table4: Time of Download different size file (London)

	File size
	50K
	100K
	200K
	400K

	Time(seconds)
	45
	236
	356
	1098

	
	56
	156
	652
	872

	
	65
	134
	176
	635

	
	69
	200
	429
	98%F

	
	70
	200
	528
	1073

	
	84
	196
	3%F
	727

	
	90
	220
	87%F
	45%F

	
	69
	3%F
	198
	16%F

	
	66
	58%stop
	373
	1209

	
	37%F
	202
	390
	82%F


openDHT server position: Maryland, U.S.A  
IP address: 195.212.206.161 
Time: 1pm – 5pm 22/Aug, 4pm-10pm 23/Aug

Table5: Time of Upload different size file (Maryland) 
	File size
	50K
	100K
	200K
	400K

	Time(seconds)
	93
	364
	449
	651

	　
	66
	216
	298
	682

	　
	194
	131
	609
	927

	　
	52
	152
	547
	637

	　
	73
	179
	405
	803

	　
	69
	340
	327
	984

	　
	125
	162
	207
	1167

	　
	83
	299
	354
	1213

	　
	46
	162
	307
	1125

	　
	94
	133
	523
	797

	　
	89.5
	213.8
	402.6
	898.6


Table6: Time of download different size file (Maryland) 
	File size
	50K
	100K
	200K
	400K

	Time(seconds)
	40
	131
	206
	235

	　
	86
	203
	113
	70%F

	　
	29
	216
	80%F
	46%F

	　
	67
	67%F
	133
	255

	　
	39
	93
	153
	60%F

	　
	22
	108
	4%F
	206

	　
	31
	10%F
	102
	67%F

	　
	26
	88
	40%F
	322

	　
	22
	131
	136
	510

	　
	78
	155
	128
	271

	　
	44
	140.6
	138.7
	299.8


Note

Number%F: download failed at number% of file has been downloaded.
Here does not attach the 1000 times upload and download test data. They can be found in the accompanying disk.

User Manual
In this help page openDHT is the distributed internet-based database.
Major functions 

Upload a file(text, audio or video).
Upload a file with secret.
Search for a file.
Download a file.
Remove the media file with secret.
Play the media file.
Change the windows style.
Other tips.
Upload a file to the openDHT 

1. Input the file name

· One way: 

If you remember the name of file, move your focus to the “Input file name” text field.
Input the file name you want to upload.
· The other way: 

If you don’t remember the name of file, click the browse button.

Choose the file from the file chooser, and click confirm.
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2. Choose whether include a secret within the upload operation
· If you want to upload your file with a secret, please click the radio button “with a secret”.

· If you want to upload your file without secret, please click the radio button “without secret”.

3. Do the real uploading work

· Click the “upload” button. If you has chosen the radio button “with a secret”, a secret input dialog will pop up. You need input the secret in this dialog.
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· If you want cancel the ‘upload’ operation during the uploading procedure, you could click “cancel” button.
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4. From the information field you can get the uploading result.

Search for the media file from the openDHT

1. Please move your focus to the “Input for search” text field.

2. Pleas input the file name you want to search.

3. And then, you could do the search operation with clicking the search button at the right of the text field.
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4. When the search result dialog pops up, you could choose the ‘download’, ‘remove’ or ‘close’ button to do the next operation.
Download the media file from the openDHT

1. Please search for the media file first.

2. If the search result is “Yes, find it.”, you could click “download” button to download a file. The file would be downloaded to your default file folder.
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3. After the download is finished, you could get the download result from the information field.

Remove the media file from the openDHT

1. Please search for the media file first.

2. If the search result is “Yes, find it.”, you could click “remove” button to remove the file.

3. The secret input dialog would pop up, please input the secret which you input for uploading the same file, and then click the button to confirm that.

Choose and play the media file

1. Please click the “play my stuff” button, the player window would be show.

2. Please click the “File” button ( “open” button, file chooser window would be show.

3. Please choose the media file, and then click the “open” button.

4. If this file can be played, a media player would be created and the playing starts.

If this file can not be player, error message would be created and pop up.

5. You could choose the player control buttons as normal media player.
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More about player control buttons:

If you choose the “options” button ( “auto replay” button, the media file would replay automatically.

By choosing the “File” button ( “open” button, you could play more than one media file simultaneously.

If you choose the “File” button ( “exit” button, you could exit the player window.

When a media file is playing, you could stop, continue to play and change the voice volume.

When a media file is playing, you could move the playing window or change the playing window size. 

Change the windows style.

1. You could click the style menu (Alt + S) and choose the windows style name.

2. You also could directly use the hotkey Alt+1(Motif), Alt+2(System) or Alt+3(Metal) change the windows style. 
Other functions

1. On the uploading or downloading procedure, you could click the “cancel” button to stop the ongoing operation.

2. When you click the “exit” button, the client application would be terminated. 

3. On the right of the interface, the text field would show the basic file information chosen by you to upload.

When the file has been downloaded successfully, the text field also would show this file information. 
FAQ
Q: I can’t run the client program, why?

A: Please check you have correctly installed the java JDK and added the external packages into the external lib. 

Check the class path set correctly.

Q: When I click the upload button, it can not begin to upload.

A: Please check whether you have inputted a correct file name including absolute directory and right file postfix. 
You are Suggested copy your file to the default folder D:\DHTfiles\uploadFolder\ and choose the file name by clicking browse button.
Q: Can I use this client program behind a NAT/PAT.

A: Yes. 
Q: Can I use this client program behind a network firewall.

A: It depends on whether this firewall denies the port 5851. If it does, you couldn’t.

Q: When I upload a file I have choose ‘with a secret’. Can I move that file without a correct secret.
A: No, you couldn’t.

Q: When I upload two files, I use the same name but they have different contents. When I download the file which file I can get?
A: It should be the first one. 

Q: What I should input when I want to search a file in openDHT?
A: Just the name of file. The directory of file shouldn’t be added.

Q: Why I can not remove the file which I have uploaded with a secret.

A: Please check you have input a correct secret. If you had uploaded this file without secret before that you uploaded it with a secret, you only can remove the second one. However, the first file is stored in openDHT until its TTL expires.
Q: Can I remove a file which I have uploaded without secret?

A: The file which is uploaded without secret can’t remove until its TTL expires. When TTL expires, this file will be automatically removed by openDHT.
Q: What kind of media file I can play in this client program?

A: You can play .mp3 audio file and .mepg or .mpg video file.
Q: How to use the test program?

A: Please run it in windows command type with the command format given in the system manual.

System Manual

System environment installation

Download java J2SE package and install it in PC.

Download JMF package and install it.

(Both of them could be downloaded from http://java.sun.com/downloads/)

Set the CLASSPATH.

Install your java development environment. 

Import the external packages into your development environment: 
ws-commons-util-1.0-SNAPSHOT.jar, 

xmlrpc-client-3.0b1-SNAPSHOT.jar, 

xmlrpc-common-3.0b1-SNAPSHOT.jar
jmf.jar

All of them could be found in the accompanying disk.

System environment configuration
Before running these two programs, please add the external packages into the java extend library. For example with jre1.5.0 you can copy external .jar packages to: \jre1.5.0_06\lib\ext\

Java client program

Default file locations are shown as follow. Please create the directory as same as follow and copy the files which you want upload to the path 1. After download operation, the downloaded file will be stored in path 2.

If you want to change the default paths, these paths could be modified in the MainUserGUI.java file.
If you want to change the TTL (maximum 604800) of file in openDHT, you could change it in the DHT_FileStream.java file. The TTL set in this program is 36000.
If you want to change the openDHT gateway to send request, you could change it in the Put_1K_File0.java and Get_1K_File0.java files. Maybe it could change the some performance of your file transmission. 

1. The path of files which need to be uploaded into openDHT: 

D:\DHTfiles\uploadFolder\

2. The path of files which have been downloaded from openDHT:

D:\DHTfiles\downloadFolder\

3. The path of help pages and version 

D:\DHTfiles\docs\

openDHT test program
In the command window type:

java test1000 Parameter1 Parameter2 Parameter3 Parameter4  

Parameter1 can be –u or –d that means what operation you want to do. 

-u: upload
-d: download

Parameter2 is a positive integer that means how many times that operation would be done.

Parameter3 is the absolute path of the file to be operated.

An example for upload: d://DHT//uploadFolder//test200k.doc
Parameter4 is the absolute path of the file to record test result. Postfix ‘.doc’ is suggested to name this file. 

For example: d://DHT//test//upload5_test.doc
Parameter5 is the absolute path of the file which is used to compare the downloaded file. This is not a compulsory parameter.

For example: d://DHT//uploadFolder//5K_standard.txt
Code Listing
All code including client program source code and test program source code can be found on the accompanying CD. 
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		39		108		102		510

		22		88		136		271

		31		131		128

		26		155

		22

		78



50K

100K

200K

400K

Time (seconds)

Time of download different size files (Maryland, USA)



v1Ams_down

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		90		337		605

				125		163		662

				62		276		815

				86		233		424

				83		301		527

				206		99		391

				101		132		506

				116		206		331

				134		203		588

				142		417		654

		average		114.5		236.7		550.3

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





v1_Lon1_up

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		51		56

				48		58

				42		69

				135		53

				54		82

				44		93

				46		319

				50		176

				38		20%F

				50		132

				55.8		115.3333333333

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





v1_Lon1_down

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		61		491		519		962

				45		307		627		783

				112		242		655		807

				97		294		391		682

				67		206		518		852

				92		273		673		649

				147		260		549		971

				122		240		640		1071

				93		321		678		885

				93		118		655		890

				91		204		412		706

				190s

				45s

				56s

				82s

				162s

				139s

				49s

				60s

				63s

				92.7272727273		268.7272727273		574.2727272727		841.6363636364

				130.37.198.243:5851

				注意网络环境，计算机配置，测试时间，，，





v1_Lon1_down

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



50K

100K

200K

400K

Time(seconds)

Time of upload different size files
 (Amsterdam)



v1_Maryland_up

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		15		98		171		72%F

				31		69		102		226

				39		40		112		30%F

				55		30		80		45%F

				failed		26		125		33%F

				36		86		111		274

				80		failed		160		427

				25		36		149		11%F

				29		31		67		33%F

				42		65		88		15%F

				41		failed		119		19%F

				18		98		83		182

				11		149		113		203

				21		60		140		28%F

				30		73		138		51%F

				32s

				28s

				25s

				17s

				15s

				33.7857142857		66.2307692308		117.2		262.4

				130.37.198.243:5851

				31		69		102		226

				39		40		112		274

				55		30		80		427

				36		26		125		182

				80		86		111		203

				25		36		160

				29		31		149

				42		65		67

				41		failed		88

				18		98		119





v1_Maryland_up

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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100K
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Time (seconds)

Time of download different size files (Amsterdam)



v1_Maryland_down

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		89		229

				82		423

				219		331

				106		636

				89		228

				226		358

				240		189

				95		337

				130		401

				199		335

				147.5		346.7

				195.212.206.160:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





v2_uploadTime

				Server_1				Server_2

		File size		50K		100K		200K		400K

		Time(seconds)		45		236

				56		156

				65		134

				69		200

				70		200

				84		196

				90		220

				69		3%F

				66		58%stop

				37%F		202

		average		68.2222222222		193

		195.212.206.160:5851

		CS dept. quite lab

		18 Aug 17:00-22:00





v2_downloadTime

		File size		50K		100K		200K		400K

		Time(seconds)		93		364		449		651

				66		216		298		682

				194		131		609		927

				52		152		547		637

				73		179		405		803

				69		340		327		984

				125		162		207		1167

				83		299		354		1213

				46		162		307		1125

				94		133		523		797

				89.5		213.8		402.6		898.6

								386

								227

				128.8.126.69:5851

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00





v2_downloadTime

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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100K

200K

400K

Time (seconds)

Time of upload different size files (Maryland, USA)



serverPosition

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		40		131		206		235

				86		203		113		70%F

				29		216		80%F		46%F

				67		67%F		133		255

				39		93		153		60%F

				22		108		4%F		206

				31		10%F		102		67%F

				26		88		40%F		322

				22		131		136		510

				78		155		128		271

				44		140.625		138.7142857143		299.8333333333

												40		131		206		235

												86		203		113		255

												29		216		133		206

												67		93		153		322

												39		108		102		510

												22		88		136		271

												31		131		128

												26		155

												22

				128.8.126.69:5851								78

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00





serverPosition

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



50K

100K

200K

400K

Time (seconds)

Time of download different size files (Maryland, USA)



		File size		50K		100K		200K		400K

		Time(seconds)		136

				203

				596

				473

				625

				159

				539

				712

		afternoon,17/Auguset

		windows lab in CS dept.

		Amsterdam,Netherlands: 130.37.198.243:5851





		File size		50K		100K		200K		400K

		Time(seconds)		52

				177

				60

				42

				24%F

				41

				37

				134

				44

				46

				41

				41

				42

				82

				39

				3times82%stop

		afternoon,17/Auguset

		windows lab in CS dept.





		Asia

		Your IP address is 219.243.200.89		Your IP address is 219.243.200.25		Your IP address is 137.132.80.104

		City: Lanzhou		City: Beijing		City: Singapore

		Country: China		Country: China		Country: Singapore

		UK

		Your IP address is 195.212.206.160		Your IP address is 194.70.143.50		Your IP address is 194.80.38.243		Your IP address is 195.212.206.161		Your IP address is 128.16.80.245

		City: London England		City: Newcastle Upon Tyne England		City: Lancaster England		City: London England		City: London England

		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom

		other Erope

		Your IP address is 131.188.44.100

		City: Erlangen Bayern

		Country: Germany

		Ameriaca

		IP address: 128.8.126.69

		city: Maryland

		Country: U.S.A

		Your IP address is 220.245.140.197

		City: Melbourne Victoria

		Country: Australia

		Continent: Oceania
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		90		337		605		1536

		125		163		662		1119

		62		276		815		987

		86		233		424		1187

		83		301		527		1457

		206		99		391		1639

		101		132		506		1634

		116		206		331		1209

		134		203		588		975

		142		417		654		1736
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Time of upload different size files 
(London, UK)
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图

		61		491		519		962

		45		307		627		783

		112		242		655		807

		97		294		391		682

		67		206		518		852

		92		273		673		649

		147		260		549		971

		122		240		640		1071

		93		321		678		885

		93		118		655		890



50K
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200K

400K

Time(seconds)

Time of upload different size files
 (Amsterdam)



v1_Lon2_up

		31		69		102		226

		39		40		112		274

		55		30		80		427

		36		26		125		182

		80		86		111		203

		25		36		160

		29		31		149

		42		65		67

		41		0		88

		18		98		119



50K

100K

200K

400K

Time (seconds)

Time of download different size files 
(Amsterdam)



v1_Lon2_down

		93		364		449		651

		66		216		298		682

		194		131		609		927

		52		152		547		637

		73		179		405		803

		69		340		327		984

		125		162		207		1167

		83		299		354		1213

		46		162		307		1125

		94		133		523		797
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100K
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Time of upload different size files (Maryland, USA)



v1Ams_up

		40		131		206		235

		86		203		113		255

		29		216		133		206

		67		93		153		322

		39		108		102		510

		22		88		136		271

		31		131		128

		26		155

		22

		78
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Time of download different size files (Maryland, USA)



v1Ams_down

		90		337		605		1536

		125		163		662		1119

		62		276		815		987

		86		233		424		1187

		83		301		527		1457

		206		99		391		1639

		101		132		506		1634

		116		206		331		1209

		134		203		588		975

		142		417		654		1736
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Time of upload different size files 
(London, UK)



v1_Lon1_up

		51		56		356		1098

		48		58		652		872

		42		69		176		635

		135		53		429		1073

		54		82		528		727

		44		93		198		1209

		46		319		373

		50		176		390

		38		132

		50



50K

100K

200K

400K

Time (seconds)

Time of download different size files
(London, UK)



v1_Lon1_down

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		90		337		605		1536

				125		163		662		1119

				62		276		815		987

				86		233		424		1187

				83		301		527		1457

				206		99		391		1639

				101		132		506		1634

				116		206		331		1209

				134		203		588		975

				142		417		654		1736

		average		114.5		236.7		550.3

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





v1_Lon1_down

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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Time of upload different size files (London, UK)



v1_Maryland_up

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		51		56		356		1098

				48		58		652		872

				42		69		176		635

				135		53		429		98%F

				54		82		528		1073

				44		93		3%F		727

				46		319		87%F		45%F

				50		176		198		16%F

				38		20%F		373		1209

				50		132		390		82%F

				55.8		115.3333333333

										51		56		356		1098

										48		58		652		872

										42		69		176		635

										135		53		429		1073

										54		82		528		727

										44		93		198		1209

										46		319		373

										50		176		390

										38		132

				195.212.206.161:5851						50

				CS dept. quite lab

				18 Aug 17:00-22:00





v1_Maryland_up

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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Time of download different size files
(London, UK)



v1_Maryland_down

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		61		491		519		962

				45		307		627		783

				112		242		655		807

				97		294		391		682

				67		206		518		852

				92		273		673		649

				147		260		549		971

				122		240		640		1071

				93		321		678		885

				93		118		655		890

				91		204		412		706

				190s

				45s

				56s

				82s

				162s

				139s

				49s

				60s

				63s

				92.7272727273		268.7272727273		574.2727272727		841.6363636364

				130.37.198.243:5851

				注意网络环境，计算机配置，测试时间，，，





v1_Maryland_down

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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Time of upload different size files
 (Amsterdam)



v2_uploadTime

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		15		98		171		72%F

				31		69		102		226

				39		40		112		30%F

				55		30		80		45%F

				failed		26		125		33%F

				36		86		111		274

				80		failed		160		427

				25		36		149		11%F

				29		31		67		33%F

				42		65		88		15%F

				41		failed		119		19%F

				18		98		83		182

				11		149		113		203

				21		60		140		28%F

				30		73		138		51%F

				32s

				28s

				25s

				17s

				15s

				33.7857142857		66.2307692308		117.2		262.4

				130.37.198.243:5851

				31		69		102		226

				39		40		112		274

				55		30		80		427

				36		26		125		182

				80		86		111		203

				25		36		160

				29		31		149

				42		65		67

				41		failed		88

				18		98		119





v2_uploadTime

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



50K

100K

200K

400K

Time (seconds)

Time of download different size files (Amsterdam)



v2_downloadTime

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		89		229

				82		423

				219		331

				106		636

				89		228

				226		358

				240		189

				95		337

				130		401

				199		335

				147.5		346.7

				195.212.206.160:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





serverPosition

				Server_1				Server_2

		File size		50K		100K		200K		400K

		Time(seconds)		45		236

				56		156

				65		134

				69		200

				70		200

				84		196

				90		220

				69		3%F

				66		58%stop

				37%F		202

		average		68.2222222222		193

		195.212.206.160:5851

		CS dept. quite lab

		18 Aug 17:00-22:00





		File size		50K		100K		200K		400K

		Time(seconds)		93		364		449		651

				66		216		298		682

				194		131		609		927

				52		152		547		637

				73		179		405		803

				69		340		327		984

				125		162		207		1167

				83		299		354		1213

				46		162		307		1125

				94		133		523		797

				89.5		213.8		402.6		898.6

								386

								227

				128.8.126.69:5851

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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		0		0		0		0
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		0		0		0		0
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Time of upload different size files (Maryland, USA)



		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		40		131		206		235

				86		203		113		70%F

				29		216		80%F		46%F

				67		67%F		133		255

				39		93		153		60%F

				22		108		4%F		206

				31		10%F		102		67%F

				26		88		40%F		322

				22		131		136		510

				78		155		128		271

				44		140.625		138.7142857143		299.8333333333

												40		131		206		235

												86		203		113		255

												29		216		133		206

												67		93		153		322

												39		108		102		510

												22		88		136		271

												31		131		128

												26		155

												22

				128.8.126.69:5851								78

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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Time of download different size files (Maryland, USA)



		File size		50K		100K		200K		400K

		Time(seconds)		136

				203

				596

				473

				625

				159

				539

				712

		afternoon,17/Auguset

		windows lab in CS dept.

		Amsterdam,Netherlands: 130.37.198.243:5851





		File size		50K		100K		200K		400K

		Time(seconds)		52

				177

				60

				42

				24%F

				41

				37

				134

				44

				46

				41

				41

				42

				82

				39

				3times82%stop

		afternoon,17/Auguset

		windows lab in CS dept.





		Asia

		Your IP address is 219.243.200.89		Your IP address is 219.243.200.25		Your IP address is 137.132.80.104

		City: Lanzhou		City: Beijing		City: Singapore

		Country: China		Country: China		Country: Singapore

		UK

		Your IP address is 195.212.206.160		Your IP address is 194.70.143.50		Your IP address is 194.80.38.243		Your IP address is 195.212.206.161		Your IP address is 128.16.80.245

		City: London England		City: Newcastle Upon Tyne England		City: Lancaster England		City: London England		City: London England

		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom

		other Erope

		Your IP address is 131.188.44.100

		City: Erlangen Bayern

		Country: Germany

		Ameriaca

		IP address: 128.8.126.69

		city: Maryland

		Country: U.S.A

		Your IP address is 220.245.140.197

		City: Melbourne Victoria

		Country: Australia

		Continent: Oceania
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		90		337		605		1536

				125		163		662		1119

				62		276		815		987

				86		233		424		1187

				83		301		527		1457

				206		99		391		1639

				101		132		506		1634

				116		206		331		1209

				134		203		588		975

				142		417		654		1736

		average		114.5		236.7		550.3

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		51		56		356		1098

				48		58		652		872

				42		69		176		635

				135		53		429		98%F

				54		82		528		1073

				44		93		3%F		727

				46		319		87%F		45%F

				50		176		198		16%F

				38		20%F		373		1209

				50		132		390		82%F

				55.8		115.3333333333

										51		56		356		1098

										48		58		652		872

										42		69		176		635

										135		53		429		1073

										54		82		528		727

										44		93		198		1209

										46		319		373

										50		176		390

										38		132

				195.212.206.161:5851						50

				CS dept. quite lab

				18 Aug 17:00-22:00
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		Time(seconds)		61		491		519		962

				45		307		627		783

				112		242		655		807

				97		294		391		682

				67		206		518		852

				92		273		673		649

				147		260		549		971

				122		240		640		1071

				93		321		678		885

				93		118		655		890

				91		204		412		706

				190s

				45s

				56s

				82s

				162s

				139s

				49s

				60s

				63s

				92.7272727273		268.7272727273		574.2727272727		841.6363636364

				130.37.198.243:5851

				注意网络环境，计算机配置，测试时间，，，
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		15		98		171		72%F

				31		69		102		226

				39		40		112		30%F

				55		30		80		45%F

				failed		26		125		33%F

				36		86		111		274

				80		failed		160		427

				25		36		149		11%F

				29		31		67		33%F

				42		65		88		15%F

				41		failed		119		19%F

				18		98		83		182

				11		149		113		203

				21		60		140		28%F

				30		73		138		51%F

				32s

				28s

				25s

				17s

				15s

				33.7857142857		66.2307692308		117.2		262.4

				130.37.198.243:5851

				31		69		102		226

				39		40		112		274

				55		30		80		427

				36		26		125		182

				80		86		111		203
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				29		31		149
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		Time(seconds)		89		229

				82		423

				219		331

				106		636

				89		228

				226		358

				240		189

				95		337

				130		401

				199		335

				147.5		346.7

				195.212.206.160:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





serverPosition

				Server_1				Server_2

		File size		50K		100K		200K		400K

		Time(seconds)		45		236

				56		156

				65		134

				69		200

				70		200

				84		196

				90		220

				69		3%F

				66		58%stop

				37%F		202

		average		68.2222222222		193

		195.212.206.160:5851

		CS dept. quite lab

		18 Aug 17:00-22:00





		File size		50K		100K		200K		400K

		Time(seconds)		93		364		449		651

				66		216		298		682

				194		131		609		927

				52		152		547		637

				73		179		405		803

				69		340		327		984

				125		162		207		1167

				83		299		354		1213

				46		162		307		1125

				94		133		523		797

				89.5		213.8		402.6		898.6

								386

								227

				128.8.126.69:5851

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		40		131		206		235

				86		203		113		70%F

				29		216		80%F		46%F

				67		67%F		133		255

				39		93		153		60%F

				22		108		4%F		206

				31		10%F		102		67%F

				26		88		40%F		322

				22		131		136		510

				78		155		128		271

				44		140.625		138.7142857143		299.8333333333

												40		131		206		235

												86		203		113		255

												29		216		133		206

												67		93		153		322

												39		108		102		510

												22		88		136		271

												31		131		128

												26		155

												22

				128.8.126.69:5851								78

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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		File size		50K		100K		200K		400K

		Time(seconds)		136

				203

				596

				473

				625

				159

				539

				712

		afternoon,17/Auguset

		windows lab in CS dept.

		Amsterdam,Netherlands: 130.37.198.243:5851





		File size		50K		100K		200K		400K

		Time(seconds)		52

				177

				60

				42

				24%F

				41

				37

				134

				44

				46

				41

				41

				42

				82

				39

				3times82%stop

		afternoon,17/Auguset

		windows lab in CS dept.





		Asia

		Your IP address is 219.243.200.89		Your IP address is 219.243.200.25		Your IP address is 137.132.80.104

		City: Lanzhou		City: Beijing		City: Singapore

		Country: China		Country: China		Country: Singapore

		UK

		Your IP address is 195.212.206.160		Your IP address is 194.70.143.50		Your IP address is 194.80.38.243		Your IP address is 195.212.206.161		Your IP address is 128.16.80.245

		City: London England		City: Newcastle Upon Tyne England		City: Lancaster England		City: London England		City: London England

		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom

		other Erope

		Your IP address is 131.188.44.100

		City: Erlangen Bayern

		Country: Germany

		Ameriaca

		IP address: 128.8.126.69

		city: Maryland

		Country: U.S.A

		Your IP address is 220.245.140.197

		City: Melbourne Victoria

		Country: Australia

		Continent: Oceania
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Time (seconds)

1000 times 5k size file upload
(London, UK)
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		90		337		605

				125		163		662

				62		276		815

				86		233		424

				83		301		527

				206		99		391

				101		132		506

				116		206		331

				134		203		588

				142		417		654

		average		114.5		236.7		550.3

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		51		56

				48		58

				42		69

				135		53

				54		82

				44		93

				46		319

				50		176

				38		20%F

				50		132

				55.8		115.3333333333

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		61		491		519		962

				45		307		627		783

				112		242		655		807

				97		294		391		682

				67		206		518		852

				92		273		673		649

				147		260		549		971

				122		240		640		1071

				93		321		678		885

				93		118		655		890

				91		204		412		706

				190s

				45s

				56s

				82s

				162s

				139s

				49s

				60s

				63s

				92.7272727273		268.7272727273		574.2727272727		841.6363636364

				130.37.198.243:5851

				注意网络环境，计算机配置，测试时间，，，
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		15		98		171		72%F

				31		69		102		226

				39		40		112		30%F

				55		30		80		45%F

				failed		26		125		33%F

				36		86		111		274

				80		failed		160		427

				25		36		149		11%F

				29		31		67		33%F

				42		65		88		15%F

				41		failed		119		19%F

				18		98		83		182

				11		149		113		203

				21		60		140		28%F

				30		73		138		51%F

				32s

				28s

				25s

				17s

				15s

				33.7857142857		66.2307692308		117.2		262.4

				130.37.198.243:5851

				31		69		102		226

				39		40		112		274

				55		30		80		427

				36		26		125		182

				80		86		111		203

				25		36		160

				29		31		149

				42		65		67

				41		failed		88

				18		98		119
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		Time(seconds)		89		229

				82		423

				219		331

				106		636

				89		228

				226		358

				240		189

				95		337

				130		401

				199		335

				147.5		346.7

				195.212.206.160:5851

				CS dept. quite lab

				18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K

		Time(seconds)		45		236

				56		156

				65		134

				69		200

				70		200

				84		196

				90		220

				69		3%F

				66		58%stop

				37%F		202

		average		68.2222222222		193

		195.212.206.160:5851

		CS dept. quite lab

		18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K

		Time(seconds)		93		364		449		651

				66		216		298		682

				194		131		609		927

				52		152		547		637

				73		179		405		803

				69		340		327		984

				125		162		207		1167

				83		299		354		1213

				46		162		307		1125

				94		133		523		797

				89.5		213.8		402.6		898.6
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				128.8.126.69:5851

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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		Time(seconds)		40		131		206		235

				86		203		113		70%F

				29		216		80%F		46%F

				67		67%F		133		255

				39		93		153		60%F

				22		108		4%F		206

				31		10%F		102		67%F

				26		88		40%F		322

				22		131		136		510

				78		155		128		271

				44		140.625		138.7142857143		299.8333333333

												40		131		206		235

												86		203		113		255

												29		216		133		206
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												39		108		102		510

												22		88		136		271
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												22

				128.8.126.69:5851								78

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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		File size		50K		100K		200K		400K

		Time(seconds)		136

				203

				596

				473

				625

				159

				539

				712

		afternoon,17/Auguset

		windows lab in CS dept.

		Amsterdam,Netherlands: 130.37.198.243:5851





		File size		50K		100K		200K		400K

		Time(seconds)		52

				177

				60

				42

				24%F

				41

				37

				134

				44

				46

				41

				41

				42

				82

				39

				3times82%stop

		afternoon,17/Auguset

		windows lab in CS dept.





		Asia

		Your IP address is 219.243.200.89		Your IP address is 219.243.200.25		Your IP address is 137.132.80.104

		City: Lanzhou		City: Beijing		City: Singapore

		Country: China		Country: China		Country: Singapore

		UK

		Your IP address is 195.212.206.160		Your IP address is 194.70.143.50		Your IP address is 194.80.38.243		Your IP address is 195.212.206.161		Your IP address is 128.16.80.245

		City: London England		City: Newcastle Upon Tyne England		City: Lancaster England		City: London England		City: London England

		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom

		other Erope

		Your IP address is 131.188.44.100

		City: Erlangen Bayern

		Country: Germany

		Ameriaca

		IP address: 128.8.126.69

		city: Maryland

		Country: U.S.A

		Your IP address is 220.245.140.197

		City: Melbourne Victoria

		Country: Australia

		Continent: Oceania
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		90		337		605

				125		163		662

				62		276		815

				86		233		424

				83		301		527

				206		99		391

				101		132		506

				116		206		331

				134		203		588

				142		417		654

		average		114.5		236.7		550.3

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		51		56

				48		58

				42		69

				135		53

				54		82

				44		93

				46		319

				50		176

				38		20%F

				50		132

				55.8		115.3333333333

				195.212.206.161:5851

				CS dept. quite lab

				18 Aug 17:00-22:00





v1Ams_down

		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		61		491		519		962

				45		307		627		783

				112		242		655		807

				97		294		391		682

				67		206		518		852

				92		273		673		649

				147		260		549		971

				122		240		640		1071

				93		321		678		885

				93		118		655		890

				91		204		412		706

				190s

				45s

				56s

				82s

				162s

				139s

				49s

				60s

				63s

				92.7272727273		268.7272727273		574.2727272727		841.6363636364

				130.37.198.243:5851

				注意网络环境，计算机配置，测试时间，，，
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		15		98		171		72%F

				31		69		102		226

				39		40		112		30%F

				55		30		80		45%F

				failed		26		125		33%F

				36		86		111		274

				80		failed		160		427

				25		36		149		11%F

				29		31		67		33%F

				42		65		88		15%F

				41		failed		119		19%F

				18		98		83		182

				11		149		113		203

				21		60		140		28%F

				30		73		138		51%F

				32s

				28s

				25s

				17s

				15s

				33.7857142857		66.2307692308		117.2		262.4

				130.37.198.243:5851

				31		69		102		226

				39		40		112		274

				55		30		80		427

				36		26		125		182

				80		86		111		203

				25		36		160

				29		31		149

				42		65		67

				41		failed		88

				18		98		119
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		89		229

				82		423

				219		331

				106		636

				89		228

				226		358

				240		189

				95		337

				130		401

				199		335

				147.5		346.7

				195.212.206.160:5851

				CS dept. quite lab

				18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K

		Time(seconds)		45		236

				56		156

				65		134

				69		200

				70		200

				84		196

				90		220

				69		3%F

				66		58%stop

				37%F		202

		average		68.2222222222		193

		195.212.206.160:5851

		CS dept. quite lab

		18 Aug 17:00-22:00
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		File size		50K		100K		200K		400K

		Time(seconds)		93		364		449		651

				66		216		298		682

				194		131		609		927

				52		152		547		637

				73		179		405		803

				69		340		327		984

				125		162		207		1167

				83		299		354		1213

				46		162		307		1125

				94		133		523		797

				89.5		213.8		402.6		898.6

								386

								227

				128.8.126.69:5851

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00
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		File size		50K		100K		200K		400K		800K		1600K

		Time(seconds)		40		131		206		235

				86		203		113		70%F

				29		216		80%F		46%F

				67		67%F		133		255

				39		93		153		60%F

				22		108		4%F		206

				31		10%F		102		67%F

				26		88		40%F		322

				22		131		136		510

				78		155		128		271

				44		140.625		138.7142857143		299.8333333333

												40		131		206		235

												86		203		113		255

												29		216		133		206

												67		93		153		322

												39		108		102		510

												22		88		136		271

												31		131		128

												26		155

												22

				128.8.126.69:5851								78

				CS dept. quite lab

				22 Aug 13:00-17:00

				23 Aug  16:00-22:00





v2_uploadTime

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



50K

100K

200K

400K

Time (seconds)

Time of download different size files (Maryland, USA)



v2_downloadTime

		File size		50K		100K		200K		400K

		Time(seconds)		136

				203

				596

				473

				625

				159

				539

				712

		afternoon,17/Auguset

		windows lab in CS dept.

		Amsterdam,Netherlands: 130.37.198.243:5851





serverPosition

		File size		50K		100K		200K		400K

		Time(seconds)		52

				177

				60

				42

				24%F

				41

				37

				134

				44

				46

				41

				41

				42

				82

				39

				3times82%stop

		afternoon,17/Auguset

		windows lab in CS dept.





		Asia

		Your IP address is 219.243.200.89		Your IP address is 219.243.200.25		Your IP address is 137.132.80.104

		City: Lanzhou		City: Beijing		City: Singapore

		Country: China		Country: China		Country: Singapore

		UK

		Your IP address is 195.212.206.160		Your IP address is 194.70.143.50		Your IP address is 194.80.38.243		Your IP address is 195.212.206.161		Your IP address is 128.16.80.245

		City: London England		City: Newcastle Upon Tyne England		City: Lancaster England		City: London England		City: London England

		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom		Country: United Kingdom

		other Erope

		Your IP address is 131.188.44.100

		City: Erlangen Bayern

		Country: Germany

		Ameriaca

		IP address: 128.8.126.69

		city: Maryland

		Country: U.S.A

		Your IP address is 220.245.140.197

		City: Melbourne Victoria

		Country: Australia

		Continent: Oceania






_1049986868.unknown

_1216607355.unknown

_1049952476.unknown

_1049953284.unknown

_1047441324.unknown

