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Abstract:
This report presents a summary of the network performance measurements from various DREN computing resources during the period between May 1998 and October 1998.  The three MSRC centers studied include ASC, CEWES, and NAVO.  

Various network information-gathering tools were used to select various high-speed network interfaces to use for the experiments.  Among these tools are netstat, ifconfig, traceroute, and ping.

Performance testing was accomplished using several pieces of software designed for network performance testing.  Among these are ttcp, NetSpec, netperf, standard ftp, and ftp/inetd modified for large TCP window sizes.  UDP tests were performed to determine the theoretical maximum network and machine speed.  UDP tests were also used to show a long-term throughput and loss graph.  This test was conducted for a period of 3 days with measurements taken every 15 minutes.

One of the goals of these tests is to determine current site to site network performance statistics and suggest ways in which to optimize the performance.  Each architecture was researched for varying techniques to increase network throughput.  Very few network performance test applications would run on differing architectures without modification.

Values recorded from the testing were sometimes difficult to repeat.  Since the network and machines are constantly used, these tests represent varying conditions.  We did not have access to SNMP packet statistics at the edge routers, so we were unable to correlate the change in network performance due to a change in network conditions.

1.0:  Introduction
This report describes the performance measured on the specified DREN sites listed in section 2.0.  Several different software methods were used to measure such things as TCP performance, UDP performance, and ftp performance.  Not all software tools would function on all computer architectures.  Some software components needed to be modified to function correctly from different models or operating systems on the same architecture.

Performance results varied depending on variables such as the speed of the network interface cards, the load on the machine, and perceived network load.  Not all variables were able to be determined without more data for the machines and data from network routing statistics.

For most tests, data was generated on the fly so that the network file system delays would not affect the test results.  When ftp tests were used, data was sent from and to a temporary directory, which usually resides locally on the machine.  Since the purpose these tests was to determine the performance of the network, they were not gentle to the network.  On one such system, we were asked by the system administrator to please discontinue testing due to FDDI log errors and sluggishness of the machine.  Another machine more suitable was suggested.

2.0: Sites and Topology

The following Major Shared Resource Center (MSRC) machines were used for network performance testing.  Some machines listed here have been decommissioned, and others not listed have taken their place.

Aeronautical Systems Center  (ASC)

1. sd2.asc.hpc.mil (SUN)

2. hpc01.asc.hpc.mil (CRAY C90)

3. hpc02.asc.hpc.mil (IBM Sperry)

4. hpc03.sp.asc.hpc.mil (O2K)

5. hpc07.asc.hpc.mil (SGI Power Challenge)

U.S. Army Corps of Engineers Waterways Experiment Station (CEWES)

1. pk.wes.hpc.mil (CRAY C90)

2. pca1.wes.hpc.mil (SGI)

3. pca2.wes.hpc.mil (SGI Power Challenge)

4. msf.wes.army.mil (CRAY J9)

5. jim.wes.hpc.mil (CRAY T3E)

6. osprey.sp.wes.hpc.mil (IBM Sperry)

7. origin.wes.hpc.mil (SGI)

Naval Oceanographic Office (NAVO)

1. odyssey.navo.hpc.mil (SGI)

2. vlsc.navo.hpc.mil (CRAY C90)

3. pca.navo.hpc.mil (SGI PCA)

4. msas1.navo.hpc.mil (CRAY J90)

5. neptune.navo.hpc.mil (CRAY J932)

6. oceanus.navo.hpc.mil (SGI)

7. seymour.navo.hpc.mil (CRAY T3E)
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3.0: Network Performance Measurement

In this section, the methods and tools that have been used for obtaining the measurements are discussed.  Data was collected in the form of TCP and UDP bit throughput per second.  UDP measurements were done while varying the write buffer size.  TCP measurements were done while varying the write buffer size and TCP window size.  A variety of high-speed network interfaces were used, including HIPPI, FDDI, and ATM.  Tests were done on varying high-speed interfaces when possible.  Not all network interfaces were able to route to other sites for testing.  Experiments were typically performed 3 times and the average was taken for the report.  Large variations in performance were seen for the same tests.  Some patterns were dependent on time of day, and others were dependent on machine or perceived network load.
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Figure 3.1: UDP test between CEWES and ASC.
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Figure 3.2: UDP extended tests from ASC to CEWES.

As seen in Figure 3.2 above, there is cyclical pattern per day for both the transmit and receive data.  This may be caused by some cyclic CPU and I/O intensive processes such as a nightly backup.  The data in Figure 3.1 and Figure 3.2 was measured with NetSpec.  Typically backups are done at night and may be responsible for the lowered throughput rates seen after midnight.
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Figure 3.3: UDP test between NAVO and ASC.

As can be seen in Figure 3.3, optimal write buffer sizes are between 512K and 1024K.

TCP performance tests at CEWES between pca1 and pca2 yielded a throughput of 80.4 Mbps.  These tests were performed across the FDDI network interfaces and give an idea of the maximum throughput for these type of machines and FDDI network interfaces.
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Figure 3.4: TCP test at NAVO

As can be seen in the results of Figure 3.4, the network test results were not always symmetrical.  These tests were performed within minutes of each other, but show a significant throughput difference.

FTP tests were performed on several machines.  The FTP testing was accomplished with the standard FTP supplied on each machine.  These tests may vary in TCP options such as the default TCP window size depending on the end architectures.  A duplicate test file of approximately 20 Megabytes was used to conduct the tests.

Figure 3.5 shows the large differences found when running FTP over the DREN network.  It is not surprising that the highest throughput values shown are results from FTP tests between machines at the same DREN site.
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Figure 3.5: FTP throughput Tests
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Figure 3.6: Average FTP throughput Tests
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Figure 3.7: Best ftp throughput site to site

Several UDP throughput tests have been conducted by using NetSpec and/or ttcp.  Some of the collected data is displayed in Table 3.1.  Some variations in shown rates are a result of adjusting network parameters such as socket buffer sizes.

UDP Throughput Tests

Sent
Received

Source/Destination

Mbps
Mbps






NAVO to CEWES




odyssey to origin

95.86
48.87

odyssey to origin

95.86
62.23

odyssey to origin

95.87
62.23






ASC to CEWES




sd2 to pca2

44.62
43.85

sd2 to pca2

45.93
44.02

sd2 to pca2

46.05
45.00

sd2 to pca2

48.22
2.99






NAVO to ASC




pca to sd2

49.43
42.14

Table 3.1: UDP Throughput Tests

Several TCP throughput tests have been conducted by using NetSpec and/or ttcp.  Some of the data is displayed in Table 3.2 below.  Some variations in shown rates are a result of adjusting network parameters such as TCP window sizes.  A more complete table and graph will be provided in the final report.

TCP Throughput Tests

Mbps





CEWES to ASC



pca1.wes to sd2.asc

4.63





CEWES to ASC



pca2.wes to sd2.asc

5.77





CEWES to ASC



pca2 to sd2

1.63

pca2 to sd2

9.05

pca2 to sd2

5.77





ASC to CEWES



sd2 to pca2

7.43

sd2 to pca2

6.63





NAVO to ASC



odyssey to hpc03

24.16

odyssey to hpc03

30.77

odyssey to hpc03

38.11

odyssey to hpc03

32.99

odyssey to hpc03

21.48

odyssey to hpc03

21.01

odyssey to hpc03

45.42

odyssey to hpc03

28.50

odyssey to hpc03

26.18

odyssey to hpc03

30.91

odyssey to hpc03

18.16





NAVO to NAVO



odyssey to pca

62.45

odyssey to pca

71.35





CEWES to CEWES



pca2 to pca1

71.27

pca2 to pca1

72.52

pca2 to pca1

75.59

pca2 to pca1

22.86

pca2 to pca1

25.17

pca2 to pca1

24.54





CEWES to CEWES



pca1 to pca2

84.41

pca1 to pca2

26.43

pca1 to pca2

27.18

pca1 to pca2

19.36

Table 3.2: TCP Throughput Tests

4.0: Application Level Performance Issues in Large Bandwidth-Delay Networks

Most commonly used Internet applications (FTP, WWW) are not designed with large bandwidth-delay networks in mind.  This section will try to explain the peculiar problems associated with these types of networks, and the relatively small modifications that have to be implemented to alleviate the constraints.

A characteristic of large bandwidth-delay product networks that affects window-based protocols such as TCP is that the large amount of data that must be 'in flight' to provide the expected throughput.  Most default configurations do not provide windows that are sufficient for allowing large amounts of data to be 'in flight'.

The amount of data that can be in flight, and the resulting minimum window that is required to effectively use the bandwidth, is

Minimum window = Bandwidth * Delay

For a simple 10 Mbps Ethernet going across a typical campus (less than 10 ms), this would be

12,500 bytes = 106/8 bytes/second * 0.01 seconds

For an ATM OC3 (135 Mbps effective) spanning the US (approximately 100 ms), this would be

1,687,500 bytes = 135*106/8 bytes/second * 0.1 seconds

At least 1.6 MB of data would thus need to be 'in flight' in order to effectively use TCP applications over such a transcontinental link.  Unfortunately, the defaults that most operating systems and applications provide fail to furnish this.  TCP by design has a maximum window of 64 kB, due to the fact that the TCP uses 16 bit counters to indicate the acknowledgement bytes.  In certain circumstances the 16 bit counter is implemented as a signed number, and in these cases is even further limited to 32 kB.  RFC1323 (Jacobson, Braden, and Borman) describes the extensions that circumvent this limitation. The main feature that we need is what is called window scaling.  Instead of using byte counters for the acknowledgement window, the counters are scaled to acknowledge in multiples (the scaling is done in factors that are powers of 2).  Obviously, this RFC led to some modifications to TCP implementations within the past 2 to 3 years.  Many operating systems include the window scaling feature, either as a patch (Solaris 2.5.1 and lower, for example) or as part of the standard distribution.  On some machines, the TCP window scaling or long window option is something that must be configured or patched before compiling the kernel.  The large window scale option seems to be set active by default for the operating system versions on the DREN HPC machines, so no change is required.

One of the implications of the way that window scaling is typically implemented, however, is that the application kernel interface needs to specify a buffer size that is sufficient to hold the data that the window requires.  Most system utilities do not allow the user to adjust socket buffer sizes.  As networks get faster, the need will increase for applications that support socket buffer size adjustments.  BSD sockets are one of the most commonly used programming interfaces for Internet applications. BSD sockets use two buffers, the transmit and receive buffer respectively.  These two buffers implicitly determine the upper bound on the maximum sizes of the TCP transmit and receive windows.  System calls are used to query and set these socket buffer sizes.  The receive buffer system calls are

getsockopt (socketDescriptor, SOL_SOCKET, SO_RCVBUF, ptr2BufferSize, 4)

setsockopt (socketDescriptor, SOL_SOCKET, SO_RCVBUF, ptr2BufferSize, 4)

and the transmit buffer system calls are

getsockopt (socketDescriptor, SOL_SOCKET, SO_SNDBUF, ptr2BufferSize, 4)

setsockopt (socketDescriptor, SOL_SOCKET, SO_SNDBUF, ptr2BufferSize, 4)

where socketDescriptor identifies the socket and ptr2BufferSize is a pointer to a buffer size value.  In order to customize the socket buffer sizes within an application, whenever a socket is created, the buffer sizes need to be 'customized' using these system calls.  The values are determined by the expected network diameter (round trip time). 

During operation, the window size that TCP uses is a dynamic value that is anywhere in the range from 1 MTU up to the bound that is determined by the socket buffer size.  Several strange side effects can be noticed when using TCP in extremely long networks is that the TCP slow start algorithm initially opens the connection with only 1 MTU worth of window, and exponentially ramps this up.  The resulting time it takes to achieve full bandwidth utilization is detrimental for short-lived connections.  Further enhancements to protocols have improved this, but this remains a somewhat problematic point.  An implication of this is that bandwidth estimation tests should be run for longer duration, anywhere from 30 seconds up to 2 minutes.

One of the side effects of using large socket buffers is that in certain cases one actually sees memory performance limitations rather than the effects of actual network performance.  The reason for this is that the kernel uses the socket buffers to store as much data as the application offers, and is not directly controlled by the dynamics of the actual TCP window.  This can be seen whenever application level measurements are not averaged, but rather shown over the duration of the connection.  If not carefully interpreted, the application measurements can therefore be somewhat deceiving.

The above application and operating system modifications are relatively painless and simple when the appropriate source code is available (or vendors have been kind enough to include these improvements).  We have collected the source code for the applications discussed in this report (where possible).  These are summarized with relevant pointers at

http://www.ittc.ukans.edu/projects/DREN/software/
A tunable version of an FTP client and server from NCSA were used to measure performance while adjusting TCP options such as the TCP window size.  Further modifications were done to allow compiling on the various operating systems at DREN HPC sites.  A similar FTP application was developed at NASA for high-speed network testing, but this has not been generally available to the community.  The objective of our effort is to provide a tool which may be freely distributed and which is portable to a variety of architectures such as those in use in the DoD HPC environment.

5.0: Network Testing Software
Many network testing software applications were tried and several were used to collect data.  Some worked without modification on multiple architectures, while others required minor modifications.  These testing software applications were used to determine what user level application settings could be changed to increase network performance.  The following list of software is typically network performance testing software.  Typical end-user applications will be discussed in the next section.

5.1: NetSpec

NetSpec was used on several of the tests when permitted.  Below is an example of a NetSpec control script for one of the tests.

cluster {

         test 204.222.177.35 {

         type = full (blocksize=32768, duration=30);

         protocol = tcp;

         own = 204.222.177.35:42105;

         peer = 204.222.177.42:42105;

         }

         test 204.222.177.42 {

         type = sink (blocksize=32768, duration=30);

         protocol = tcp;

         own = 204.222.177.42:42105;

         peer = 204.222.177.35:42105;

         }

}

5.2: ttcp

ttcp was used in various versions.  ttcp has been rewritten or modified many times for different architectures and slightly different purposes.  We were unable to find a ttcp that would compile and function correctly on the architectures in question.  Since ttcp was relatively small and easy to modify, we used this test program most often for the UDP and TCP tests.  A version of ttcp written in Java is now available from NLANR, with a copy at http://www.ittc.ukans.edu/projects/DREN/software/bench/javattcp.tar.gz.  This may alleviate some of the portability issues, although the implications of the Java implementation on performance have not been fully investigated.

5.5: Netperf

Netperf was used on some architectures, but we found the modified ttcp applications to be less prone to specific architecture compile and runtime problems.

5.6: Netvar

Netvar was a built in application that would show the current network variable settings.  The values shown below are from hpc01.asc.hpc.mil on 9/11/98.  As can be seen, the TCP buffer send space and receive space is set to 32 Kbytes.

hpc01:/hafs8/mlinhart/ netvar

Network configuration variables

        tcp send space is 32768

        tcp recv space is 32768

        tcp time to live is 60

        tcp keepalive delay is 14400

        udp send space is 65536

        udp recv space is 68096

        udp time to live is 60

        ipforwarding is on

        ipsendredirects is on

        subnetsarelocal is on

        dynamic MTU discovery is off

        adminstrator mtu override is on

        maximum number of allocated sockets is 1000

        maximum socket buffer space is 409600

        operator message delay interval is 5

Fri Sep 11 14:53:23 EDT 1998

5.7: Miscellaneous

A file was viewed in the Irix systems to determine default TCP window sizes.  This file was located at /var/sysgen/master.c.  This file is used when the kernel is compiled to specify multiple kernel configuration values.  An example of the network settings section is shown below.  These values are from pca2.wes.hpc.mil on 9/18/98.

unsigned long tcp_sendspace = 60 * 1024;        /* must be < 512K */

unsigned long tcp_recvspace = 60 * 1024;        /* must be < 512K */

/* TCP large windows (RFC 1323) control. */

int tcp_winscale = 1;

int tcp_tsecho = 1;

int tcp_mtudisc = 1;

int tcp_mtutable[] = {

        65535,

        65280,  /* HIPPI */

        32768,

        17914,

        9180,   /* ATM */

        8166,   /* 802.4 */

        4352,   /* FDDI */

        2002,

        1492,   /* Ethernet/802.3 */

        1006,   /* Arpanet */

        508,

        0 /* ZERO MUST TERMINATE THIS LIST! */ };

/* UDP maximum datagram size */

unsigned long udp_sendspace = 60 * 1024; /* must be < (64K - 28) */

/* UDP socket buffers: reserve space for (sendspace * recvgram) bytes */

unsigned long udp_recvgrams = 2; /* clamped to 64K/sendspace */

As can be seen above, the tcp sendspace buffer size is set to 60 kBytes.  This can be increased as high as 512 kBytes.  Several tests have been run on specific pairs of machines to determine the optimal value for this setting between DREN sites.  60 kBytes is appropriate for DREN intra-site transfers, but for DREN site to site transfers, this number is not sufficient.

It was often difficult, as each DREN machine was tested against another, to determine what the best combinations of settings were.  In several cases, one setting was appropriate for one DREN site to site transfer, and yet another setting was more appropriate for a different DREN site to site transfer.  This made it difficult to calculate optimum network values for each machine or architecture.  What was interesting to note was how the optimal settings would differ even for the same architecture or model of machine.  Some of this could be attributed to the differences in NIC speed connections, but others could not.  Additional factors, such as the machine loads and the state of the network between sites may have been the cause of the observed behavior.

6.0: Application Software
The following list of software is typically network performance testing software, except for Ncftp and Wu-ftpd.  Ncftp can be considered a user owned application.  Wu-ftpd is typically thought of as running as root and is not run by an end user.  Modifications were made to Wu-ftpd to allow it to be run as a user owned application.

5.3: wu-ftpd

A modified version of wu-ftpd was used to allow for TCP large buffer settings.  It was also modified to allow for standalone mode on an unused high port that a user program was allowed to access.  This way the tests could be run without interference with the standard ftpd running on most of the machines.  This was more difficult than originally foreseen due to the /etc/passwd checking.

5.4: ncftp

ncftp was modified to allow for large buffer sizes and more automated logins so that testing could be performed from scripts.

7.0: Notes and Comments
It was sometimes difficult to perform the same test on the various architectures due to the differences in compilers available and socket support on each of the architectures.

Throughout the traceroute tests, several routers were seen to exhibit limitations on ICMP TIME_EXCEEDED responses.  This made it difficult in discovering routes.  Below is an example.

odyssey.navo.hpc.mil
204.222.177.42
IRIX64 odyssey 6.5SE 03250013 IP27

odyssey% /usr/etc/traceroute odyssey2.navo.hpc.mil
traceroute to odyssey2.navo.hpc.mil (204.222.177.150), 30 hops max, 40 byte packets
1 204.222.177.37 (204.222.177.37) 1 ms 1 ms 2 ms
2 * * *
3 * * *
4 * * *
5 * * *
6 * * *
7 * * *
8 * * * …


Certain machines did not allow certain types of network testing.  Below are two examples:

Cray UNICOS (msf)
msf.wes.army.mil.
134.164.13.210

msf% /etc/traceroute pk.wes.hpc.mil
traceroute: icmp socket: Permission denied


odyssey% /usr/etc/ping 129.48.245.50
PING hpc03-1.asc.hpc.mil (129.48.245.50): 56 data bytes
36 bytes from 198.97.67.36: Communication prohibited for icmp_seq=0
36 bytes from 198.97.67.36: Communication prohibited for icmp_seq=1
36 bytes from 198.97.67.36: Communication prohibited for icmp_seq=2

Kerberos increased the complexity for getting around from site to site.  At times, the kerberos login password would simply change and a call to the help desk would need to be done in order to reset the password.  A likely cause was due to some expiration date for passwords, but the login machines never alerted us to the need to change passwords after a set time.

The kerberos login machine Bastille located at NAVO does not initiate a kerberos login with forward permission.  This required the user to reinitialize the kerberos account with kinit -f each time we logged into Bastille.  On the other hand, Wesgate located at CEWES would initiate a kerberos login with forward permission, so the extra step was not necessary.

On multiple occasions, we lost connectivity from one DREN site to another.  Usually this was restored quickly.  Other interesting events were the loss of two to four days worth of saved user data, which occurred several times.  This was likely due to some file system problem.  We were concerned about the backup schedule and RAID configuration.

8.0: Conclusions
It was sometimes difficult to perform the same test on the various architectures due to the differing program library requirements and C compilers supplied on each machine.  Some architectures did not allow certain network privileges needed to perform such tests as ping, traceroute, etc.  Other difficulties include network routes that would not return information to software such as traceroute.

Wide variations of performance were seen from testing several machines that were performed only minutes after each other.  This may be due to a change in CPU and I/O loads, network congestion, or process scheduling to mention a few.

It is clear that to reach peak performance over a high-speed network connection, typical network applications need to be modified and careful attention given to network routes when machines have multiple network interfaces.

The custom ftp client and server with support for TCP large buffers provide significantly better performance than standard applications over large networks such as the DREN.  
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		35938.0872916667		35938.0872916667

		35938.0977199074		35938.0977199074

		35938.1081365741		35938.1081365741

		35938.1185532407		35938.1185532407

		35938.1289583333		35938.1289583333

		35938.1394097222		35938.1394097222

		35938.1498032407		35938.1498032407

		35938.1602199074		35938.1602199074

		35938.1706365741		35938.1706365741

		35938.1811921296		35938.1811921296

		35938.1914699074		35938.1914699074

		35938.2018865741		35938.2018865741

		35938.2123032407		35938.2123032407

		35938.2227314815		35938.2227314815

		35938.2331481481		35938.2331481481

		35938.2435532407		35938.2435532407

		35938.2539699074		35938.2539699074

		35938.2643865741		35938.2643865741

		35938.2748032407		35938.2748032407

		35938.2852199074		35938.2852199074

		35938.2956365741		35938.2956365741

		35938.3060532407		35938.3060532407

		35938.3164699074		35938.3164699074

		35938.3268865741		35938.3268865741

		35938.3372916667		35938.3372916667

		35938.3477083333		35938.3477083333

		35938.3685416667		35938.3685416667

		35938.3790162037		35938.3790162037

		35938.389375		35938.389375

		35938.3998032407		35938.3998032407

		35938.4102083333		35938.4102083333

		35938.4206365741		35938.4206365741

		35938.4310416667		35938.4310416667

		35938.4414699074		35938.4414699074

		35938.4518865741		35938.4518865741

		35938.4622916667		35938.4622916667

		35938.4727199074		35938.4727199074

		35938.4831365741		35938.4831365741

		35938.4935416667		35938.4935416667

		35938.5039583333		35938.5039583333

		35938.5143865741		35938.5143865741

		35938.5247916667		35938.5247916667

		35938.5352199074		35938.5352199074

		35938.5456365741		35938.5456365741

		35938.5560416667		35938.5560416667

		35938.5664699074		35938.5664699074

		35938.5768865741		35938.5768865741

		35938.5872916667		35938.5872916667

		35938.5977083333		35938.5977083333

		35938.6081365741		35938.6081365741

		35938.6185416667		35938.6185416667

		35938.6289583333		35938.6289583333

		35938.6393865741		35938.6393865741

		35938.6498032407		35938.6498032407

		35938.6601967593		35938.6601967593

		35938.670625		35938.670625

		35938.6810416667		35938.6810416667

		35938.6914583333		35938.6914583333

		35938.7019097222		35938.7019097222

		35938.7122916667		35938.7122916667

		35938.7227314815		35938.7227314815

		35938.7331712963		35938.7331712963

		35938.7435532407		35938.7435532407

		35938.7539699074		35938.7539699074

		35938.7643865741		35938.7643865741

		35938.7748148148		35938.7748148148

		35938.7852199074		35938.7852199074

		35938.7956481481		35938.7956481481

		35938.8060532407		35938.8060532407

		35938.8164699074		35938.8164699074

		35938.8268865741		35938.8268865741

		35938.8373032407		35938.8373032407

		35938.8477083333		35938.8477083333

		35938.8581365741		35938.8581365741

		35938.8685416667		35938.8685416667

		35938.8789583333		35938.8789583333

		35938.8893865741		35938.8893865741

		35938.8998032407		35938.8998032407

		35938.9102199074		35938.9102199074

		35938.920625		35938.920625

		35938.9310532407		35938.9310532407

		35938.9414699074		35938.9414699074

		35938.9518865741		35938.9518865741

		35938.9622916667		35938.9622916667

		35938.9727314815		35938.9727314815

		35938.9831365741		35938.9831365741

		35938.9935532407		35938.9935532407

		35939.0039699074		35939.0039699074

		35939.0143981481		35939.0143981481

		35939.0248032407		35939.0248032407

		35939.0352199074		35939.0352199074

		35939.045625		35939.045625

		35939.0560532407		35939.0560532407

		35939.0664699074		35939.0664699074

		35939.0768981481		35939.0768981481

		35939.0872916667		35939.0872916667

		35939.0977083333		35939.0977083333

		35939.1081365741		35939.1081365741

		35939.1185648148		35939.1185648148

		35939.1289583333		35939.1289583333

		35939.1394097222		35939.1394097222

		35939.1498032407		35939.1498032407

		35939.1602199074		35939.1602199074

		35939.1706481481		35939.1706481481

		35939.1810532407		35939.1810532407

		35939.1914814815		35939.1914814815

		35939.2018981481		35939.2018981481

		35939.2123148148		35939.2123148148

		35939.2227199074		35939.2227199074

		35939.2331365741		35939.2331365741

		35939.2435532407		35939.2435532407

		35939.2539814815		35939.2539814815

		35939.2644097222		35939.2644097222

		35939.2748032407		35939.2748032407

		35939.2852199074		35939.2852199074

		35939.2956597222		35939.2956597222

		35939.3060532407		35939.3060532407

		35939.3164699074		35939.3164699074

		35939.3268865741		35939.3268865741

		35939.3373032407		35939.3373032407

		35939.3477199074		35939.3477199074

		35939.358125		35939.358125

		35939.3685532407		35939.3685532407

		35939.3791203704		35939.3791203704

		35939.3893865741		35939.3893865741

		35939.3998032407		35939.3998032407

		35939.4102199074		35939.4102199074

		35939.420625		35939.420625

		35939.4310532407		35939.4310532407

		35939.4414814815		35939.4414814815

		35939.4518865741		35939.4518865741

		35939.4623032407		35939.4623032407

		35939.4727314815		35939.4727314815

		35939.4831481481		35939.4831481481

		35939.4935532407		35939.4935532407

		35939.5039583333		35939.5039583333

		35939.5143981481		35939.5143981481

		35939.5248032407		35939.5248032407

		35939.5352314815		35939.5352314815

		35939.545625		35939.545625

		35939.5560648148		35939.5560648148

		35939.5664699074		35939.5664699074

		35939.5768981481		35939.5768981481

		35939.5873032407		35939.5873032407

		35939.5977314815		35939.5977314815

		35939.6081365741		35939.6081365741

		35939.6185532407		35939.6185532407

		35939.6289930556		35939.6289930556

		35939.6393981481		35939.6393981481

		35939.6498032407		35939.6498032407

		35939.6602314815		35939.6602314815

		35939.6706365741		35939.6706365741

		35939.6810648148		35939.6810648148

		35939.6914814815		35939.6914814815

		35939.7123032407		35939.7123032407

		35939.7227199074		35939.7227199074

		35939.7331365741		35939.7331365741

		35939.7435532407		35939.7435532407

		35939.7539583333		35939.7539583333

		35939.7643865741		35939.7643865741

		35939.7748032407		35939.7748032407

		35939.7852083333		35939.7852083333

		35939.7956365741		35939.7956365741

		35939.8060532407		35939.8060532407

		35939.8164699074		35939.8164699074

		35939.8269097222		35939.8269097222

		35939.8372916667		35939.8372916667

		35939.8477314815		35939.8477314815

		35939.8581481481		35939.8581481481

		35939.8685532407		35939.8685532407

		35939.8789699074		35939.8789699074

		35939.8893981481		35939.8893981481

		35939.8998032407		35939.8998032407

		35939.9102314815		35939.9102314815

		35939.920625		35939.920625

		35939.9310532407		35939.9310532407

		35939.9414814815		35939.9414814815

		35939.9518981481		35939.9518981481

		35939.9622916667		35939.9622916667

		35939.9727199074		35939.9727199074

		35939.9831365741		35939.9831365741

		35939.9935532407		35939.9935532407

		35940.0039583333		35940.0039583333

		35940.0143865741		35940.0143865741

		35940.0248032407		35940.0248032407

		35940.0352314815		35940.0352314815

		35940.0456365741		35940.0456365741

		35940.0560648148		35940.0560648148

		35940.0664583333		35940.0664583333

		35940.0768981481		35940.0768981481

		35940.0873032407		35940.0873032407

		35940.0977199074		35940.0977199074

		35940.1081365741		35940.1081365741

		35940.1185532407		35940.1185532407

		35940.1289699074		35940.1289699074

		35940.1393865741		35940.1393865741

		35940.1498148148		35940.1498148148

		35940.1606481482		35940.1606481482

		35940.170625		35940.170625

		35940.1810416667		35940.1810416667

		35940.1914699074		35940.1914699074

		35940.2018865741		35940.2018865741

		35940.2123032407		35940.2123032407

		35940.2227199074		35940.2227199074

		35940.2331365741		35940.2331365741

		35940.2435416667		35940.2435416667

		35940.2539699074		35940.2539699074

		35940.2643981481		35940.2643981481

		35940.2748032407		35940.2748032407

		35940.2852199074		35940.2852199074

		35940.295625		35940.295625

		35940.3060532407		35940.3060532407

		35940.3164814815		35940.3164814815

		35940.3268865741		35940.3268865741

		35940.3373032407		35940.3373032407

		35940.3477199074		35940.3477199074

		35940.3581365741		35940.3581365741

		35940.3685648148		35940.3685648148

		35940.3790625		35940.3790625

		35940.389375		35940.389375

		35940.3998148148		35940.3998148148

		35940.4102199074		35940.4102199074

		35940.420625		35940.420625

		35940.4310648148		35940.4310648148

		35940.4414583333		35940.4414583333

		35940.4518865741		35940.4518865741

		35940.4623032407		35940.4623032407

		35940.4727314815		35940.4727314815

		35940.4831481481		35940.4831481481

		35940.4935532407		35940.4935532407

		35940.5039583333		35940.5039583333

		35940.514375		35940.514375

		35940.5248148148		35940.5248148148

		35940.5352199074		35940.5352199074

		35940.545625		35940.545625

		35940.5560648148		35940.5560648148

		35940.5664699074		35940.5664699074

		35940.5768865741		35940.5768865741

		35940.5873032407		35940.5873032407

		35940.5977083333		35940.5977083333

		35940.6081481481		35940.6081481481

		35940.6185648148		35940.6185648148

		35940.6289930556		35940.6289930556

		35940.639375		35940.639375

		35940.6497916667		35940.6497916667

		35940.6602199074		35940.6602199074

		35940.670625		35940.670625

		35940.6810648148		35940.6810648148

		35940.6914814815		35940.6914814815

		35940.7018865741		35940.7018865741

		35940.7123032407		35940.7123032407

		35940.7227199074		35940.7227199074

		35940.733125		35940.733125

		35940.7435416667		35940.7435416667

		35940.7539583333		35940.7539583333

		35940.7643865741		35940.7643865741

		35940.7748032407		35940.7748032407

		35940.7852314815		35940.7852314815

		35940.7956365741		35940.7956365741

		35940.8060763889		35940.8060763889

		35940.8164699074		35940.8164699074

		35940.826875		35940.826875

		35940.8373032407		35940.8373032407

		35940.8477199074		35940.8477199074

		35940.8581365741		35940.8581365741

		35940.8685532407		35940.8685532407

		35940.8789583333		35940.8789583333

		35940.8894097222		35940.8894097222

		35940.8997916667		35940.8997916667

		35940.9102199074		35940.9102199074

		35940.9206365741		35940.9206365741

		35940.9310763889		35940.9310763889

		35940.9414814815		35940.9414814815

		35940.9518981481		35940.9518981481

		35940.9623032407		35940.9623032407

		35940.9727199074		35940.9727199074

		35940.9831481481		35940.9831481481

		35940.9935763889		35940.9935763889

		35941.0039583333		35941.0039583333

		35941.0143865741		35941.0143865741

		35941.024837963		35941.024837963

		35941.0352199074		35941.0352199074

		35941.0456365741		35941.0456365741

		35941.0560416667		35941.0560416667

		35941.0664699074		35941.0664699074

		35941.0768981481		35941.0768981481

		35941.0873032407		35941.0873032407

		35941.0977199074		35941.0977199074

		35941.1081365741		35941.1081365741

		35941.1185532407		35941.1185532407

		35941.1289699074		35941.1289699074

		35941.1393865741		35941.1393865741

		35941.1498032407		35941.1498032407

		35941.1602430556		35941.1602430556

		35941.1706365741		35941.1706365741

		35941.1810648148		35941.1810648148

		35941.1914699074		35941.1914699074

		35941.2018865741		35941.2018865741

		35941.2122916667		35941.2122916667

		35941.2227199074		35941.2227199074

		35941.2331365741		35941.2331365741

		35941.2435763889		35941.2435763889

		35941.2539583333		35941.2539583333

		35941.264375		35941.264375

		35941.2748032407		35941.2748032407

		35941.2852199074		35941.2852199074

		35941.2956365741		35941.2956365741

		35941.3060648148		35941.3060648148

		35941.3164583333		35941.3164583333

		35941.3268865741		35941.3268865741

		35941.3373148148		35941.3373148148

		35941.3477314815		35941.3477314815

		35941.3581481481		35941.3581481481

		35941.3685532407		35941.3685532407

		35941.3790625		35941.3790625

		35941.3893865741		35941.3893865741

		35941.3998032407		35941.3998032407

		35941.4102314815		35941.4102314815

		35941.4206365741		35941.4206365741

		35941.4310648148		35941.4310648148

		35941.4519791667		35941.4519791667

		35941.4624305556		35941.4624305556

		35941.4727662037		35941.4727662037

		35941.4832060185		35941.4832060185

		35941.4936226852		35941.4936226852



Trns

Recv

MB/s

Netspec udp sd2.asc to pca2.wes

55.671

50.269

58.193

38.671

57.054

45.75

56.288

47.192

56.676

29.49

47.313

37.211

48.977

43.371

57.718

47.916

46.072

40.777

58.218

46.486

45.677

40.47

45.187

39.368

56.063

50.434

41.29

37.166

41.997

36.869

42.643

31.455

40.821

34.463

42.734

39.186

39.208

35.645

41.239

37.682

41.248

32.402

37.522

35.18

41.187

37.644

41.644

38.096

43.408

33.286

41.953

37.14

42.014

36.425

43.937

39.472

45.012

40.738

44.501

39.704

44.262

39.693

45.502

38.668

49.661

38.687

40.371

36.291

43.287

37.653

44.271

37.991

48.264

38.281

49.465

34.538

57.695

47.911

44.747

41.297

45.009

40.236

47.695

42.077

44.407

39.338

42.301

38.402

45.929

40.275

53.118

47.237

45.42

36.202

47.085

41.956

58.271

47.803

57.698

48.106

47.759

41.142

35.894

31.413

47.699

37.789

48.149

38.434

47.815

40.588

46.184

40.556

44.999

40.155

51.402

45.751

56.436

47.315

54.996

44.865

45.822

40.281

57.719

41.936

58.265

48.094

58.652

29.731

57.168

49.519

46.662

39.708

44.391

39.647

40.612

32.437

58.63

48.154

55.912

45.263

47.122

42.253

44.442

39.661

48.435

42.452

56.628

47.068

57.859

46.787

48.641

43.87

49.982

43.045

57.588

43.28

45.683

40.516

44.912

40

58.032

47.671

46.009

40.721

56.817

45.233

55.693

47.209

57.53

47.904

45.604

40.479

46.172

40.709

46.184

40.572

59.345

41.361

57.84

47.651

58.856

48.062

57.051

47.294

56.9

47.073

44.363

38.465

57.728

46.46

58.073

46.361

57.925

38.242

49.701

44.406

49.162

44.584

49.378

35.221

49.727

43.172

55.955

47.005

50.057

42.821

46.469

41.093

37.572

35.134

45.989

37.566

45.853

35.432

45.548

38.92

40.3

32.553

42.097

37.066

42.114

31.274

42.757

39.235

42.692

32.386

37.949

35.565

41.271

37.854

38.738

34.459

40.269

37.647

41.503

37.63

41.736

37.516

42.205

37.671

41.137

35.605

40.809

32.441

42.858

38.751

43.906

38.83

47.217

38.673

44.286

37.07

53.768

49.517

43.807

39.389

45.249

36.923

38.247

36.393

42.647

38.311

37.444

35.008

42.87

37.557

45.041

40.338

48.312

40.301

44.405

39.632

51.057

47.678

44.733

39.988

45.285

39.458

43.611

32.902

44.065

39.277

55.634

36.078

50.743

30.305

46.301

41.119

52.047

34.042

46.038

40.506

49.622

34.934

45.794

40.423

57.623

41.668

59.072

45.258

57.547

47.683

59.537

31.057

48.311

41.784

57.407

47.381

58.926

43.96

57.799

20.084

45.528

40.948

48.259

39.138

45.403

34.143

57.406

48.503

46.494

40.496

55.779

37.293

45.715

39.368

58.4

47.577

58.54

47.991

58.324

47.618

59.295

47.293

58.324

48.055

57.842

35.18

57.88

47.909

58.969

34.122

58.007

47.743

57.394

46.644

45.494

40.415

56.154

45.942

43.039

38.687

58.121

47.541

56.535

46.529

56.792

48.345

45.942

40.472

58

47.62

57.145

47.183

57.648

49.94

49.966

40.408

56.324

47.181

58.14

47.481

45.567

40.438

45.327

40.247

55.571

46.006

58.888

46.857

58.589

48.35

59.157

46.131

58.263

47.537

57.859

39.021

46.141

39.674

51.2

35.898

41.993

38.069

44.636

39.494

58.226

40.96

57.793

46.955

45.101

40.296
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		Date		Trns		Recv

		5/22/98 23:48		55.671		50.269

		5/22/98 23:50		58.193		38.671

		5/23/98 0:05		57.054		45.75

		5/23/98 0:20		56.288		47.192

		5/23/98 0:35		56.676		29.49

		5/23/98 0:50		47.313		37.211

		5/23/98 1:05		48.977		43.371

		5/23/98 1:20		57.718		47.916

		5/23/98 1:35		46.072		40.777

		5/23/98 1:50		58.218		46.486

		5/23/98 2:05		45.677		40.47

		5/23/98 2:20		45.187		39.368

		5/23/98 2:35		56.063		50.434

		5/23/98 2:50		41.29		37.166

		5/23/98 3:05		41.997		36.869

		5/23/98 3:20		42.643		31.455

		5/23/98 3:35		40.821		34.463

		5/23/98 3:50		42.734		39.186

		5/23/98 4:05		39.208		35.645

		5/23/98 4:20		41.239		37.682

		5/23/98 4:35		41.248		32.402

		5/23/98 4:50		37.522		35.18

		5/23/98 5:05		41.187		37.644

		5/23/98 5:20		41.644		38.096

		5/23/98 5:35		43.408		33.286

		5/23/98 5:50		41.953		37.14

		5/23/98 6:05		42.014		36.425

		5/23/98 6:20		43.937		39.472

		5/23/98 6:35		45.012		40.738

		5/23/98 6:50		44.501		39.704

		5/23/98 7:05		44.262		39.693

		5/23/98 7:20		45.502		38.668

		5/23/98 7:35		49.661		38.687

		5/23/98 7:50		40.371		36.291

		5/23/98 8:05		43.287		37.653

		5/23/98 8:20		44.271		37.991

		5/23/98 8:50		48.264		38.281

		5/23/98 9:05		49.465		34.538

		5/23/98 9:20		57.695		47.911

		5/23/98 9:35		44.747		41.297

		5/23/98 9:50		45.009		40.236

		5/23/98 10:05		47.695		42.077

		5/23/98 10:20		44.407		39.338

		5/23/98 10:35		42.301		38.402

		5/23/98 10:50		45.929		40.275

		5/23/98 11:05		53.118		47.237

		5/23/98 11:20		45.42		36.202

		5/23/98 11:35		47.085		41.956

		5/23/98 11:50		58.271		47.803

		5/23/98 12:05		57.698		48.106

		5/23/98 12:20		47.759		41.142

		5/23/98 12:35		35.894		31.413

		5/23/98 12:50		47.699		37.789

		5/23/98 13:05		48.149		38.434

		5/23/98 13:20		47.815		40.588

		5/23/98 13:35		46.184		40.556

		5/23/98 13:50		44.999		40.155

		5/23/98 14:05		51.402		45.751

		5/23/98 14:20		56.436		47.315

		5/23/98 14:35		54.996		44.865

		5/23/98 14:50		45.822		40.281

		5/23/98 15:05		57.719		41.936

		5/23/98 15:20		58.265		48.094

		5/23/98 15:35		58.652		29.731

		5/23/98 15:50		57.168		49.519

		5/23/98 16:05		46.662		39.708

		5/23/98 16:20		44.391		39.647

		5/23/98 16:35		40.612		32.437

		5/23/98 16:50		58.63		48.154

		5/23/98 17:05		55.912		45.263

		5/23/98 17:20		47.122		42.253

		5/23/98 17:35		44.442		39.661

		5/23/98 17:50		48.435		42.452

		5/23/98 18:05		56.628		47.068

		5/23/98 18:20		57.859		46.787

		5/23/98 18:35		48.641		43.87

		5/23/98 18:50		49.982		43.045

		5/23/98 19:05		57.588		43.28

		5/23/98 19:20		45.683		40.516

		5/23/98 19:35		44.912		40

		5/23/98 19:50		58.032		47.671

		5/23/98 20:05		46.009		40.721

		5/23/98 20:20		56.817		45.233

		5/23/98 20:35		55.693		47.209

		5/23/98 20:50		57.53		47.904

		5/23/98 21:05		45.604		40.479

		5/23/98 21:20		46.172		40.709

		5/23/98 21:35		46.184		40.572

		5/23/98 21:50		59.345		41.361

		5/23/98 22:05		57.84		47.651

		5/23/98 22:20		58.856		48.062

		5/23/98 22:35		57.051		47.294

		5/23/98 22:50		56.9		47.073

		5/23/98 23:05		44.363		38.465

		5/23/98 23:20		57.728		46.46

		5/23/98 23:35		58.073		46.361

		5/23/98 23:50		57.925		38.242

		5/24/98 0:05		49.701		44.406

		5/24/98 0:20		49.162		44.584

		5/24/98 0:35		49.378		35.221

		5/24/98 0:50		49.727		43.172

		5/24/98 1:05		55.955		47.005

		5/24/98 1:20		50.057		42.821

		5/24/98 1:35		46.469		41.093

		5/24/98 1:50		37.572		35.134

		5/24/98 2:05		45.989		37.566

		5/24/98 2:20		45.853		35.432

		5/24/98 2:35		45.548		38.92

		5/24/98 2:50		40.3		32.553

		5/24/98 3:05		42.097		37.066

		5/24/98 3:20		42.114		31.274

		5/24/98 3:35		42.757		39.235

		5/24/98 3:50		42.692		32.386

		5/24/98 4:05		37.949		35.565

		5/24/98 4:20		41.271		37.854

		5/24/98 4:35		38.738		34.459

		5/24/98 4:50		40.269		37.647

		5/24/98 5:05		41.503		37.63

		5/24/98 5:20		41.736		37.516

		5/24/98 5:35		42.205		37.671

		5/24/98 5:50		41.137		35.605

		5/24/98 6:05		40.809		32.441

		5/24/98 6:20		42.858		38.751

		5/24/98 6:35		43.906		38.83

		5/24/98 6:50		47.217		38.673

		5/24/98 7:05		44.286		37.07

		5/24/98 7:20		53.768		49.517

		5/24/98 7:35		43.807		39.389

		5/24/98 7:50		45.249		36.923

		5/24/98 8:05		38.247		36.393

		5/24/98 8:20		42.647		38.311

		5/24/98 8:35		37.444		35.008

		5/24/98 8:50		42.87		37.557

		5/24/98 9:05		45.041		40.338

		5/24/98 9:20		48.312		40.301

		5/24/98 9:35		44.405		39.632

		5/24/98 9:50		51.057		47.678

		5/24/98 10:05		44.733		39.988

		5/24/98 10:20		45.285		39.458

		5/24/98 10:35		43.611		32.902

		5/24/98 10:50		44.065		39.277

		5/24/98 11:05		55.634		36.078

		5/24/98 11:20		50.743		30.305

		5/24/98 11:35		46.301		41.119

		5/24/98 11:50		52.047		34.042

		5/24/98 12:05		46.038		40.506

		5/24/98 12:20		49.622		34.934

		5/24/98 12:35		45.794		40.423

		5/24/98 12:50		57.623		41.668

		5/24/98 13:05		59.072		45.258

		5/24/98 13:20		57.547		47.683

		5/24/98 13:35		59.537		31.057

		5/24/98 13:50		48.311		41.784

		5/24/98 14:05		57.407		47.381

		5/24/98 14:20		58.926		43.96

		5/24/98 14:35		57.799		20.084

		5/24/98 14:50		45.528		40.948

		5/24/98 15:05		48.259		39.138

		5/24/98 15:20		45.403		34.143

		5/24/98 15:35		57.406		48.503

		5/24/98 15:50		46.494		40.496

		5/24/98 16:05		55.779		37.293

		5/24/98 16:20		45.715		39.368

		5/24/98 16:35		58.4		47.577

		5/24/98 17:05		58.54		47.991

		5/24/98 17:20		58.324		47.618

		5/24/98 17:35		59.295		47.293

		5/24/98 17:50		58.324		48.055

		5/24/98 18:05		57.842		35.18

		5/24/98 18:20		57.88		47.909

		5/24/98 18:35		58.969		34.122

		5/24/98 18:50		58.007		47.743

		5/24/98 19:05		57.394		46.644

		5/24/98 19:20		45.494		40.415

		5/24/98 19:35		56.154		45.942

		5/24/98 19:50		43.039		38.687

		5/24/98 20:05		58.121		47.541

		5/24/98 20:20		56.535		46.529

		5/24/98 20:35		56.792		48.345

		5/24/98 20:50		45.942		40.472

		5/24/98 21:05		58		47.62

		5/24/98 21:20		57.145		47.183

		5/24/98 21:35		57.648		49.94

		5/24/98 21:50		49.966		40.408

		5/24/98 22:05		56.324		47.181

		5/24/98 22:20		58.14		47.481

		5/24/98 22:35		45.567		40.438

		5/24/98 22:50		45.327		40.247

		5/24/98 23:05		55.571		46.006

		5/24/98 23:20		58.888		46.857

		5/24/98 23:35		58.589		48.35

		5/24/98 23:50		59.157		46.131

		5/25/98 0:05		58.263		47.537

		5/25/98 0:20		57.859		39.021

		5/25/98 0:35		46.141		39.674

		5/25/98 0:50		51.2		35.898

		5/25/98 1:05		41.993		38.069

		5/25/98 1:20		44.636		39.494

		5/25/98 1:35		58.226		40.96

		5/25/98 1:50		57.793		46.955

		5/25/98 2:05		45.101		40.296

		5/25/98 2:20		43.807		29.919

		5/25/98 2:35		57.584		10.924

		5/25/98 2:50		44.119		35.743

		5/25/98 3:05		43.063		38.894

		5/25/98 3:20		38.959		35.425

		5/25/98 3:35		42.704		38.423

		5/25/98 3:51		38.888		35.734

		5/25/98 4:05		38.721		34.623

		5/25/98 4:20		39.772		35.684

		5/25/98 4:35		32.645		30.71

		5/25/98 4:50		39.882		37.033

		5/25/98 5:05		41.012		36.629

		5/25/98 5:20		42.893		39.047

		5/25/98 5:35		42.842		37.33

		5/25/98 5:50		41.527		37.752

		5/25/98 6:05		43.225		37.99

		5/25/98 6:20		44.064		39.459

		5/25/98 6:35		44.153		39.566

		5/25/98 6:50		44.143		38.115

		5/25/98 7:05		43.907		39.293

		5/25/98 7:20		44.367		39.955

		5/25/98 7:35		42.731		39.087

		5/25/98 7:50		54.139		48.668

		5/25/98 8:05		41.025		35.567

		5/25/98 8:20		44.87		41.346

		5/25/98 8:35		43.179		39.081

		5/25/98 8:50		47.554		38.924

		5/25/98 9:05		47.656		38.98

		5/25/98 9:20		45.205		38.924

		5/25/98 9:35		44.059		39.916

		5/25/98 9:50		45.624		40.503

		5/25/98 10:05		44.656		39.728

		5/25/98 10:20		44.983		38.588

		5/25/98 10:35		47.153		32.519

		5/25/98 10:50		45.165		39.975

		5/25/98 11:05		46.585		41.079

		5/25/98 11:20		46.229		41.039

		5/25/98 11:35		58.281		47.453

		5/25/98 11:50		57.15		47.506

		5/25/98 12:05		41.109		34.461

		5/25/98 12:20		57.719		49.406

		5/25/98 12:35		50.829		39.74

		5/25/98 12:50		44.774		38.941

		5/25/98 13:05		51.521		40.885

		5/25/98 13:20		46.621		38.765

		5/25/98 13:35		46.443		39.616

		5/25/98 13:50		45.929		40.546

		5/25/98 14:05		58.367		49.358

		5/25/98 14:20		45.73		40.278

		5/25/98 14:35		49.302		39.105

		5/25/98 14:50		52.46		40.264

		5/25/98 15:05		46.039		34.885

		5/25/98 15:20		58.193		48.026

		5/25/98 15:35		49.047		38.748

		5/25/98 15:50		46.223		36.875

		5/25/98 16:05		47.49		31.514

		5/25/98 16:20		45.749		39.511

		5/25/98 16:35		49.371		43.145

		5/25/98 16:50		58.35		47.799

		5/25/98 17:05		56.947		46.211

		5/25/98 17:20		44.913		34.666

		5/25/98 17:35		58.157		47.484

		5/25/98 17:50		55.127		42.888

		5/25/98 18:05		58.977		46.49

		5/25/98 18:20		46.04		41.707

		5/25/98 18:35		49.508		44.352

		5/25/98 18:50		43.085		38.76

		5/25/98 19:05		52.995		43.52

		5/25/98 19:20		44.522		38.546

		5/25/98 19:35		54.174		28.861

		5/25/98 19:50		46.2		40.59

		5/25/98 20:05		50.375		29.539

		5/25/98 20:20		57.669		43.637

		5/25/98 20:35		58.648		48.367

		5/25/98 20:50		44.42		38.571

		5/25/98 21:05		46.388		41.128

		5/25/98 21:20		45.36		40.503

		5/25/98 21:35		55.909		26.433

		5/25/98 21:50		56.839		47.356

		5/25/98 22:05		58.323		47.747

		5/25/98 22:20		56.399		45.436

		5/25/98 22:35		58.113		48.171

		5/25/98 22:50		45.35		33.813

		5/25/98 23:05		57.047		48.169

		5/25/98 23:20		58.861		48.341

		5/25/98 23:35		57.413		45.989

		5/25/98 23:50		43.948		38.245

		5/26/98 0:05		56.647		43.883

		5/26/98 0:20		56.305		47.877

		5/26/98 0:35		52.485		43.285

		5/26/98 0:50		54.122		46.12

		5/26/98 1:05		57.786		44.982

		5/26/98 1:20		58.306		47.15

		5/26/98 1:35		43.82		32.574

		5/26/98 1:50		45.583		40.052

		5/26/98 2:05		44.025		38.411

		5/26/98 2:20		43.479		38.834

		5/26/98 2:35		45.615		31.383

		5/26/98 2:50		43.474		38.891

		5/26/98 3:05		42.733		37.715

		5/26/98 3:20		41.768		36.955

		5/26/98 3:35		57.763		51.564

		5/26/98 3:50		40.459		36.807

		5/26/98 4:05		39.095		36.239

		5/26/98 4:20		38.418		34.59

		5/26/98 4:35		37.411		34.704

		5/26/98 4:50		41.263		37.523

		5/26/98 5:05		41.178		37.396

		5/26/98 5:20		39.528		36.348

		5/26/98 5:35		42.958		37.568

		5/26/98 5:50		42.385		38.655

		5/26/98 6:05		43.558		36.054

		5/26/98 6:20		45.004		40.355

		5/26/98 6:35		44.179		39.469

		5/26/98 6:50		42.211		38.838

		5/26/98 7:05		45.157		35.171

		5/26/98 7:20		43.045		38.074

		5/26/98 7:35		44.316		38.472

		5/26/98 7:50		44.359		39.485

		5/26/98 8:05		42.2		39.341

		5/26/98 8:20		43.524		38.491

		5/26/98 8:35		43.532		35.975
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