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1. [bookmark: _Toc50367087]INTRODUCTION / BACKGROUND TO THE PROPOSED RESEARCH

In this report I will try to focus in the research that need to be done to compare the performances of IPv4 and IPv6 Networks in terms of throughput, delay, packet loss,  jitter, etc.
IPv6 or IPv4 is just a networking protocols for network users. The users can sense that the network application performance has improved. For a professional networks with the core of timeliness, net output is very significant. This is why we need to work in order to compare IPv6 and IPv4 's net results. We need to analyse and solve the performance parameters, measuring methods, measuring tool, analysis of the measuring data and so on of the measuring network in order to quantitatively quantify these performance parameters.(Zhang, Chen, Wei, & Jiang, 2012)
Business customers are gradually swapping their vital internet service for cheaper and more omnipresent Internet networks. Business organisations assess internet networks for these applications by their ability to meet even tighter expectations of access and performance. Network backbones with speed above 1000 Mbps are now common at very low transfer rate. In order to meet customer demands, the capacities of IP backbones expand rapidly. (Shiau, Li, Chao, & Hsu, 2006)
However, users often needs waiting longer than that the necessary time for information and tolerate unsatisfactory results. The efficiency of modern computing systems and networks is a key factor in creation and implementation - consumer is looking for minimum service time from general users to advanced researchers. Since service time includes: sending requests for local hardware resources, sending time for the network, and receiving requests for remote hardware, the end-to‐end quality checks are highly important in network evaluation. Lots of  researchers are analysing end-to-end outputs from various perspectives to understand users' Internet efficiency. (Zhang, Chen, Wei, & Jiang, 2012)
We will take a look at some researches summarised in (Shiau, Li, Chao, & Hsu, 2006) report and the key elements that we have to evaluated. They made very deep analysis of the summarised data with different type of network load.
While there is no network traffic and there is no network traffic through is the best time for measurement of the performance for a new build network. The calculation can be influenced by network traffic. The report shows some result that measures TWAREN's success in the precious period. As IPv6 moves to commercial use with high quality of service requirements performance tests from end-to-end are required. This report aims at finding what we have to have test and at analysing a IPv6 backbone and comparing some output data of the Internet IPv4 with the next generation internet protocol IPv6. (Shiau, Li, Chao, & Hsu, 2006)

2. [bookmark: _Toc50367088]Research review 
The assessment of performance of the networks is important because it offers statistical data on how the network achieves its goals and exposes proactively performance problems or configuration issues. Nowadays the IPv4 network is being migrated very progressively into the IPv6 network. This presumably means that there will be a process of dual stack transformation for some time. Performance assessment is important for both IPv4 and IPv6, as we want to know how the dual stake transfer mechanisms are applied to each Network. The stack of protocols will have a significant effect on end-to-end device output. (Shiau, Li, Chao, & Hsu, 2006)
According to Shiau, Li, Chao & Hsu, 2006 lots of scientists has reported comparisons of performance between the end-system IPv4-IPv6 protocol stacks. In IPv6 cases the findings suggest that the output is approximately 2% lower than in IPv4 In one section of their research, they summarised throughput testing on IPv6 prototype and did not conduct comprehensive parameter tests for a genuine wide IPv6 network, like packet size checking on TCP and UDP. Another researcher Anand assessed the efficiency of network TCP streams on an IPv6 network and then used a gigabit Ethernet adapter to compare them with IPv4 Linux output. The server and the client were used to test the TCP stream output with different message sizes. In IPv4 cases the findings indicate a higher throughput than IPv6. IPv6 therefore does not push the system to a higher degree of performance. The profiling analysis reveals that the IPv6 network tests the software data even though the data have been checked by the hardware. However, only the simulation TCP test was performed and the UDP of the IPv4 / IPv6 stacks was not evaluated for true IPv6 networks. 
In the Shiau, Li, Chao, & Hsu, 2006 we can find some other test and researches based on IPv4 and IPv6 networks: 
· Zeadally and Raicu [14], evaluating IPv6 on Windows and Solaris, compared IPv4 and IPv6 networks
· Ariga et al. [13] assessed the performance of large data transmissions and applications
· Karuppiah [2] analyzed the performance of IPv6 and IPv4 networks using the Ping utility and FTP applications
· Zeadally et al. [15] appraised IPv6 performance on Windows, Solaris, and Linux
· Loiacono et al. [6] measured a worldwide network performance of NASA’s Earth Observation System
Analytical modelling consists of creating a mathematical model, explaining the fundamental features of networking. Simulating is a powerful method that replicates almost every desired action of the device. However, the findings only indicate the behaviour in regulated conditions. Measurement tests gather raw data and then analyse the features of the desired device. They  are not based on the quantitative aspect of analytical modelling for the full performance evaluation. In fact, many researchers prefer simulation techniques because, compared to measuring experiments, it is easier to monitor the environment. Based on the previous study, several comparisons of previous research on the subject as Table 1 were made by Shiau, Li, Chao, & Hsou, 2006. Their work differs from other researchers' previous efforts by evaluating their performance on a large and actual network backbone and contrasting the current Internet (IPv4) with the next generation Internet (IPv6).
[image: ]
Table 1: Comparisons between previous studies and (Shiau, Li, Chao, & Hsu, 2006) research
Source: (Shiau, Li, Chao, & Hsu, 2006)
3. [bookmark: _Toc50367089]Measurement procedures and test bed 
To perform their analysis Shiau, Li, Chao, & Hsu, 2006 followed the lead of ElArag and Bassiouni.  In the first step, they evaluated end-to-end efficiency in an optimal network setting to provide high performance levels and low latency levels. In Figure 1 there were two identical workstations connected using the Gigabit Ethernet connexion point-to-point
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Figure 1: Ideal network environment 
Source: (Shiau, Li, Chao, & Hsu, 2006)

Both workstations had Intel Pentium 2.8 GHz, 1000 MB DDR RAM, 36 Gb ALTRA 320 SCSI 10,000 RPM hard drives and 1000 Mbit / s PC I64 networking adapters. Each workstation had Intel Pentium 2.8 GHz processors. Every device was installed with the operating system Linux Fedora Core II (kernel version 2.6.5-1). In phase 2 the efficiency of end-to-end in a wide network like IPv6 and IPv4 backbones is calculated to achieve real end-to-end quality and other features. Each Cisco 3750 gigabit switch linked to Cisco 7609 routers was linked to two identical workstations, as shown in figure 2. (Shiau, Li, Chao, & Hsu, 2006)
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Figure 2: Large-scale Network backbone
Source: (Shiau, Li, Chao, & Hsu, 2006)

TWAREN (Taiwan Advanced Research and Education Network) is a study, testing and training network of the next generation. The workstations have the same architecture as the operating systems installed in a perfect network topology with Linux Fedora Core II (kernel version 2.6.5-1).  The measurement method used Shiau, Li, Chao, & Hsu, 2006 is Iperf (available from the National Lab for Advanced Network Research (NLANR)) because of its huge mix of features. Iperf was designed as an revolutionary tool for calculating max TCP bandwidth, for tuning different parameters like UDP, bandwidth monitoring, delay jitter and datagram loss. Ping was also used to calculate round trip time.   After the performance review, the findings were seen in the following segment and the Internet was compared to the next generation IPv6 network. (Shiau, Li, Chao, & Hsu, 2006)
4. [bookmark: _Toc50367090]Results 
This study section Shiau, Li, Chao, & Hsu 2006 presents and examines the results achieved from the tests of an ideal model and a real, large-scale network. 
[bookmark: _Toc50367091]4.1. Throughput 
Highly important for end-to - end performance analysis. The TCP results for an ideal model and a real IPv6 backbone are shown in Figures 3 and 4, for various packet sizes.
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Figure 3: TCP throughput results of an ideal model 
Source: (Shiau, Li, Chao, & Hsu, 2006)
[image: ]
Figure 4: TCP throughput results of an real network 
Source: (Shiau, Li, Chao, & Hsu, 2006)

From the results of the TCP throughput in Figure 3, we can see very narrow outputs in the small message sizes for both IPv4 and IPv6 networks. However, in addition to 512 byte messages, the transmission between IPv4 and IPv6 network is substantially different. The efficiency increases with the message size in the ideal model. Figure 4 also indicates that the outputs for both the IPv4 and IPv6 networks were very close in all communications. The IPv6 network 's performance increases rapidly in small message sizes of 256 octets in a real big networkIt should be noted that such results are close to the findings of Draves and Zill and Zeadally et al., when both of them use simulation techniques. The effects of an ideal model and an actual IPv6 backbone in different packet sizes are shown in Figures 5 and 6. From the UDP performance results in Figure 5, we've seen very close speeds for both IPv4 and IPv6 networks in comparatively tiny message sizes or low constant bit rate (CBR) messages.. (Shiau, Li, Chao, & Hsu, 2006)
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Figure 5: UDP throughput results of an ideal model
Source: (Shiau, Li, Chao, & Hsu, 2006)
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Figure 6: UDP throughput results of an real network
Source: (Shiau, Li, Chao, & Hsu, 2006)

We may, however, see a significant difference in output of IPv4 and IPv6 networks, over and above the 512 byte messages and 500 Mbps CBR areas. In Figure 6, we see that the pattern for both networks in small message sizes is identical in UDP throughput Figure 6.  We also observed that the IPv6 network beets the IPv4 network in relation to small message sizes in a very wide network. These findings support Zeadally and Raicu 's assumptions on the limited size of the document. But Zeadally and Raicu results do not include data over 100 Mbps (CBR). Shiau, Li, Chao and Hsu, 2006 results show that a large-message and large-scope CBR (i.e. 1000Mbps) IPv4 network is still outperforming. They also assume, mainly because of TCP optimization methods, that the gap in throughput efficiency between IPv4 and IPv6 is clearer for small TCP messages than for UDPs. (Shiau, Li, Chao, & Hsu, 2006)
[bookmark: _Toc50367092]4.2. Delay jitters
The delay results for the ideal model and the actual IPv6 backbone for various packet sizes are shown on the figures 7 and 8. We can see that there is very similar delay for IPv4 and IPv6 networks, due to the delay result in Figure 7. The bigger values of delays only arise when the bit rates (CBRs) are higher and the packets have larger sizes. The lower constant bit rate (CBR) and the higher delay time jitters apply for the ideal model. In comparison, real large networks illustrate that the longer the delay jitter is, the higher the constant bit rate (CBR) and the larger packet size. (Shiau, Li, Chao, & Hsu, 2006)
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Figure 7: delay jitter results of an ideal model
Source: (Shiau, Li, Chao, & Hsu, 2006)
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Figure 8: delay jitter results of an real network
Source: (Shiau, Li, Chao, & Hsu, 2006)

[bookmark: _Toc50367093]4.3. Packet loss rate
The packet loss rate can be seen in the ideal model and the actual network for the different packet sizes in Figures 9 and 10. The packet loss rate for the ideal model for the IPv4 & IPv6 networks is lower and specific. However, the packet loss rate for both IPv4 and the IPv6 networks is similar when we use the actual large network. Another essential aspect is that in the true large network the probability of loss packets is very high. (Shiau, Li, Chao, & Hsu, 2006)
[image: ]
Figures 9: the packet loss rate of an ideal model
Source: (Shiau, Li, Chao, & Hsu, 2006)
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Figures 10: the packet loss rate of an real networks
Source: (Shiau, Li, Chao, & Hsu, 2006)

5. [bookmark: _Toc50367094]Conclusion 

[bookmark: _GoBack]All tests and investigations made be Shiau, Li, Chao, & Hsu, 2006 have carried out a complete performance review on a real large network backbone and matched IPv4 to IPv6 networks. Following are research findings: 
•  It is noteworthy that the network IPv6 is slightly degraded compared to the network IPv4. In a large-scale, the IPv6 network 's output quickly increased in small messages of 256 bytes, which resulted in a maximum size of 640 bytes. 
• The trend is similar with UDP throughputs in smaller categories for the IPv6 and IPv4 networks. In order to reach the upper limit is required the lower constant Bit Rate (CBR). In an IPv6 network of a real size, the transmission is rapidly increased by a constant 300 Mbps bit rate (CBR).
• The maximum value in a large environment for delay jitters is the same for both IPv6 and IPv4 networks. The frequency that appears is more for IPv6 than for IPv4.
• For the rate of packet loss, all rates are high in a broad environment, with the exception of the lowest categories of CBR and larger categories for IPv6 as well as IPv4 networks. The packet loss rate for both the IPv4 and IPv6 networks is greater than 90 percent when CBR is greater than 600 MBps.
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