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1.    Abstract

 The present project used the Pathchar algorithm to characterize the top sites of interest to UCCS (wait.uccs.edu) in order to improve the efficiency of the system when accessing multiple websites. For the sake of efficiency, we first made use of Traceroute, another tool for measuring internet congestion, to obtain the average round trip time of each host. We chose the top 14 websites from the Traceroute results and then applied Pathchar with the purpose of measuring the bottleneck bandwidth of each run. In order to list these 14 websites in order, we created an algorithm that made use of each bottleneck bandwidth to provide a mean to sort these websites. 
2.     Requirements, Analysis & Design

2.1    High Level Requirements:

This project investigated Traceroute and Pathchar algorithms. This required an understanding of how these algorithms help evaluate the round trip time and bandwidth taken to access different websites.
2.2    Project Requirements:

There were several requirements for the current project, as outlined below:

1.  Learn Traceroute and Pathchar.

2.  Write a script to apply Traceroute to different websites.

3.  Write a script to calculate the average round trip time required to access each host.

4.  Use a mechanism to sort the Tracerouted websites by time.

5.  Write a script to apply Pathchar to the top 14 websites.

6.  Analize the bandwith of each Pathchar, and subsequently draw a tree diagram to show the results.

7.  Develop an algorithm for sorting the 14 websites.

8. Create an application for the user to select the best websites from the command line.

2.3     Analysis and Design

After Pathchar was applied to a couple of websites, we found that it took considerable time to finish tracing a single node (on the way to tracing the destination node). We therefore decided to first make use of Traceroute, another tool for measuring internet congestion. The Traceroute algorithm is simpler, making each run comparatively faster than Pathchar.  This is so because Traceroute only provides the round trip time of each link whereas Pathchar allows a user to find the bandwidth, delay, average queue, and loss rate on the internet for every hop between a source and destination. 

To apply Traceroute, we downloaded some host domain names in north America from a website (http://redhat.com/download/miror.html). These names were then saved as a file (mlist.txt).  To apply Traceroute, we used a program (trace.pl) to run the file; the results for each run were saved as .out file.  Another script (extrt.pl) was written to extract the hop number, domain name, and the calculated average time from the .out files. The results were then put in a file (named trlist.txt ). Then the average rrt  values were sorted by executing the unix sort command(results were saved in sorted.txt). Then we used  awk command to extract the domain names in the order corresponding to the sorted rrt . At this point, we were ready to apply the Pathchar algorithm to the top fourteen web sites (saved in file 14.txt) extracted from the sorted domain names.
We applied Pathchar by running another program ( pathtr.pl ). Each run of Pathchar produced a .pa file in which the bandwidth and propagation delay of each host were displayed. The bottleneck bandwidth of each host was then sorted in decreasing order, and the results were then used for creating a list of ordered websites according to an algorithm developed by this project.

3   Applying Traceroute and Pathchar

 .

3.1  How Traceroute works

Traceroute (designed by Van Jacobson), as a mechanism of measuring internet congestion, shows the intermediate hosts that a packet is routed through to reach its destination. It utilizes the IP protocol ‘time to live’ (ttl) field and attempts to elicit an ICMP TIME_EXCEEDED response from each gateway along the path to some host. Moreover, it traces the route an IP packet follows to an internet host by sending a UDP probe packet with a small ttl; then, it waits for an ICMP “time exceeded” reply from a gateway. The ttl value is originally set to one and increased by one each time the packet is sent to the further host. Along the path, the ttl is decreased by each gateway. When ttl becomes zero, the gateway then sends back an ICMP “time exceeded” message. When we get an ICMP “port unreachable” reply, we have reached the destination because the destination port is set to an unlikely value; thus, the UDP probe packet would not be processed by the destination host. Instead, the destination host will send back a “port unreachable” message. Each time the packet reaches a different gateway, the domain name (IP address) of that system will be printed along with the round trip time (rrt) and the ttl value. The following shows how Traceroute works:

[root@wait sbin]# ./Traceroute zeus.nmt.edu

Traceroute to zeus.nmt.edu (129.138.41.24), 30 hops max, 38 byte packets

 1  cs-content-switch1-router (128.198.60.1)  0.458 ms  0.377 ms  0.335 ms

 2  uccsedge (128.198.254.9)  1.156 ms  0.795 ms  2.281 ms

 3  uccs-link-at-frgp (128.198.254.2)  3.344 ms  3.565 ms  11.507 ms

 4  * * *

 5  * * *

 6  * 144.232.9.85 (144.232.9.85)  30.762 ms  30.235 ms

 7  sl-bb20-ana-8-1.sprintlink.net (144.232.18.73)  46.621 ms  58.774 ms  41.596 ms

 8  sl-gw12-ana-4-0-0.sprintlink.net (144.232.1.232)  37.725 ms  37.716 ms  38.367 ms

 9  sl-nmsu-2-0-0.sprintlink.net (144.228.207.226)  67.968 ms  96.588 ms  62.980 ms

10  atmsouth-fe0-0.nmsu.edu (128.123.100.3)  58.694 ms *  71.468 ms

11  nmtech-atmsouth-186.checs.net (192.65.78.186)  76.192 ms  68.450 ms  69.471 ms

12  hadrian.nmt.edu (129.138.252.41)  65.849 ms  67.469 ms  70.711 ms

13  calle.nmt.edu (129.138.81.1)  62.088 ms  62.687 ms  61.620 ms

14  * * *

15  * zeus.nmt.edu (129.138.41.24)  72.701 ms  67.119 ms      

The local host sends three probe packets of the same size (38 bytes) to each hop, and each time obtains a rrt when receiving response form the hop. Note that gateways 4, 5, and 14 either didn’t send an ICMP “time exceeded” message or sent them with a ttl too small to reach the host.

3.2   How Pathchar works

Pathchar (designed by Van Jacobson) works the same way as Traceroute in terms of sending packets to each link along the path to the specific destination. However, Pathchar obtains the rrt value by sending packets of varying sizes to each hop. In addition, it correlates the round trip time with the packet sizes to calculate the bandwidth of each hop. Pathchar provides more precise information than Traceroute because, instead of sending three probe packets of the same size, the local host sends 32 probe (by default) for each different packet sizes.  The packet size can be set in a command line or we can use the default value, which usually ranges from 64 bytes to 1500 bytes. The bandwith is estimated by correlating rrt with the packet size. Since Pathchar processes many samples, the bandwidth is estimated by taking the lowest rrt to create a bandwidth estimation (http://www.caida.org/tools/utilities/others/pathchar/pathcharnotes.html). The following example shows how Pathchar works:

 [root@wait trace]# ./pathtr.pl methuselah.nodomainname.net

 Pathchar to methuselah.nodomainname.net (204.201.36.164)

 can't find path mtu - using 1500 bytes.

 doing 32 probes at each of 45 sizes (64 to 1500 by 32)

 0 localhost

 |    26 Mb/s,   163 us (783 us)

 1 cs-content-switch1-router (128.198.60.1)

 |   109 Mb/s,   174 us (1.24 ms)

 2 uccsedge (128.198.254.9)

 |   119 Mb/s,   1.17 ms (3.68 ms)

 3 uccs-link-at-frgp (128.198.254.2)

 |   111 Mb/s,   111 us (4.01 ms)

 4 ucar.edu.ip.att.net (12.124.158.13)

 |   512 Mb/s,   -2 us (4.03 ms)

 5 gbr1-p60.dvmco.ip.att.net (12.123.36.138)

 |   ?? b/s,   33 us (4.05 ms)

 6 gbr3-p70.dvmco.ip.att.net (12.122.5.17)

 |   128 Mb/s,   11.8 ms (27.7 ms),  1% dropped

 7 gbr4-p80.sffca.ip.att.net (12.122.2.65)

 |   ?? b/s,   45 us (27.7 ms)

 8 ggr1-p370.sffca.ip.att.net (12.123.13.69)

 |   137 Mb/s,   2.09 ms (32.0 ms)

 9 att-gw.sf.uu.net (192.205.32.126)

 |    36 Mb/s,   144 us (32.6 ms)

10 0.so-2-1-0.xl1.sac1.alter.net (152.63.52.226) 

 |   2304 Mb/s,   9 us (32.6 ms)

11 0.so-3-0-0.tl1.sac1.alter.net (152.63.53.250)

 |   143 Mb/s,   7.28 ms (47.2 ms)

12 0.so-4-0-0.tl1.por3.alter.net (152.63.0.105)

 |   557 Mb/s,   1.67 ms (50.6 ms),  1% dropped

13 0.so-6-0-0.xl1.sea1.alter.net (152.63.38.82)

 |   ?? b/s,   501 us (51.2 ms),  6% dropped

14 0.pos5-0.xr1.sea1.alter.net (152.63.106.226)

 |   109 Mb/s,   -284 us (50.8 ms),  4% dropped     

15 195.atm7-0.gw8.sea1.alter.net (152.63.105.225)

 |    49 Mb/s,   -1290 us (48.4 ms),  3% dropped

16 internap1-gw.customer.alter.net (157.130.191.30)

 |    95 Mb/s,   -20 us (48.5 ms),  2% dropped

17 metro1.ge1-0-0-bbnet1.sef.pnap.net (63.251.160.12)

 |    61 Mb/s,   66 us (48.8 ms)

18 core2.pos3-0-0.sen.pnap.net (63.251.160.234)  

 |    75 Mb/s,   20 us (49.0 ms)

19 border7.ge4-1-bbnet2.sen.pnap.net (63.251.0.76)

 |   5.0 Mb/s,   616 us (52.6 ms),  3% dropped

20 techline-3.sen.pnap.net (63.251.2.42)

 |   ?? b/s,   1.36 ms (55.0 ms)

21 hssi-2-0.cr0.cell0.techline.com (204.201.36.249)

 |    13 Mb/s,   -154 us (55.6 ms),  +q 1.21 ms (1.93 KB) *2

22 fe0-0-3.br0.cell0.techline.com (209.191.180.161)

                        -> 63.251.2.42 (20)

                        -> 204.201.36.249 (40)

                        -> 209.191.180.161 (7)

                        -> 204.201.36.164 (38)

 |   1.5 Mb/s,   2.57 ms (68.9 ms),  +q 11.4 ms (2.08 KB),  15% dropped

23?s3-0.br0.aber0.techline.com (204.201.36.229)

24 fe0c.br0.aber0.techline.com (204.201.36.3)

 |   2.2 Mb/s,   10 us (74.9 ms),  12% dropped

25 methuselah.nodomainname.net (204.201.36.164)

25 hops, rtt 55.4 ms (74.9 ms), bottleneck 1.5 Mb/s, pipe 13858 bytes                                                                                           

The mtu is the “maximum transfer unit” of the packets.  In the present case, it used 1500 bytes (default mtu). To each gateway, the local host sent 32 probes for each packet size varying from 64 bytes to 1500 bytes with a stride of 32 bytes, so each hop has (1500-64)/32 *32) queries (1440) .  There were a total of 24 gateways involved and the  bandwidth between the host and each gateway (as shown above).  The bottleneck was 1.5Mb/s, which appears between hop 22 and 23. Note that at hop 22, Pathchar prints out:

22 fe0-0-3.br0.cell0.techline.com (209.191.180.161)

                        -> 63.251.2.42 (20)

                        -> 204.201.36.249 (40)

                        -> 209.191.180.161 (7)

                        -> 204.201.36.164 (38)

 |   1.5 Mb/s,   2.57 ms (68.9 ms),  +q 11.4 ms (2.08 KB),  15% dropped

This means the hop address in the ICMP time exceeded reply has changed. Pathchar remembers the original address to which it sent the first packet to this hop, so it prints out the message. The number in parentheses is the total number of replies from the ‘wrong’ address(es). When this hop is completed, a list of ‘wrong’ addresses and the responses from each, along with the estimates for the first address, are printed out. The above information also shows the propagation delay (2.57 ms), queuing time (11.4 ms) and queue size (2.08 KB). The  “15% dropped” indicates that 15% of the packets sent to this hop at this point have been dropped.

After completly running Pathchar on the top 14  websites, we drew a diagram to show the paths and the gateways along which the packets flow to reach their destinations.
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In order to sort these 14 websites, we first evaluated all the bottlenecks of each run to a different destination and sort them in decreasing order and saved them in array A [number of websites].  We then applied an algorithm developed by this project to array A. The algorithm works as follows:

1. Sort the all the bottleneck values in decreasing order and put the results in array A [total number of websites]

2. Choose the domain name with bottleneck A[0] as the first website and put in the final results array S [number of domain names sorted] 

    3. Find all the nodes where the host with the next bottleneck in A can merge with  other nodes (if there are none, put the domain name with this bottleneck in S; choose the next value in A and return to 3).

4. Find all the bandwidths between the merged nodes and their previous nodes.

5. Compare each bandwidth with the sum of bottlenecks of the hosts that merge; if the sum does not exceed the bandwidth, go to 7, if it exceeds the bandwidth, go to 6.

6. Choose the next value in array A and go back to 3. If we reach the end of array A, but the elements in S are less than the total number of the websites, we need to use the rrt value to sort the rest of the websites.  We also need to consider that the websites must be spread out to avoid excess traffic.

7. Put the domain name with the bottleneck value in S, choose the next value in A, and go back to 3.  Keep following these steps until all hosts in array A are put in array S.

Here is the list of  the 14 websites sorted  using this algorithm (from wait.uccs.edu):

   1.  true-love.rutgers.edu

   2.  ubu.nws.orst.edu

   3. atlas.services.ou.edu

   4. trillian.cc.gatech.edu

   5. color-router.ether.ntplx.net

   6. mirrors.xmission.com

   7. mirror.arc.nasa.gov

   8. mirrors.kernel.org

   9. limestone.uoregon.edu

   10. www.cis.ohio-state.edu
   11. mirror.pa.msu.edu

   12. nin.cybertrails.com

   13. mirror.nocservices.com

   14. methuselah.nodomainname.net

Finally, we wrote two scripts (test.sh & awkin) that work together to allow the user to choose the number of websites to be used from the command line. The names of the websites are printed along with the information such as bottleneck, rtt, etc, as shown by the following:   
[root@wait trace]# ./test.sh

Please enter the number of websites needed > 3

1.true-love.rutgers.edu (18 hops, rtt57.9ms(59.4ms), bottleneck 27Mb/s, pipe198218bytes)

2.ubu.nws.orst.edu (12hops, rtt44.7ms(46.6ms), bottleneck 27Mb/s, pipe156852bytes)     

3.atlas.services.ou.edu (18 hops, rtt 46.9 ms (48.4 ms), bottleneck  27 Mb/s, pipe 163748 bytes)       

4  Summary

The present project used Traceroute and Pathchar to select the best redhat mirror sites of interest to UCCS (wait.uccs.edu). Traceroute provided the round trip time values of probes sent from the local host (wait.uccs.edu) to particular destination hosts. Pathchar provided more detailed information than Traceroute about each destination host by evaluating the bandwith between the local host and the destination host. An algorithm was developed by evaluating the bottlenck values of each run of Pathchar, with the purpose of sorting all the websites and thus providing the user with the top websites.  
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6  Appendix:

trace.pl

#!/usr/bin/perl

open(IN, "mlist.txt");

while(<IN>) {

$site = chomp($_);

print "site=$_\n";

$file = "data/". $_ . ".out";

print "file=$file\n";

$cmd = "traceroute $_ > $file";

print "tracecmd=$cmd\n";

system($cmd);

 

}

extr.pl

#!/usr/bin/perl

open(OUT, ">trlist.txt");

while (<*.out>) {

   print "file=$_\n";

   open(IN, "$_");

   while (<IN>) {

      $line = $_;

   }

   print "line=$line\n";

   @fields=split(" ", $line);

   print "hop=$fields[0], sitename=$fields[1], rtt1=$fields[3],  rtt2=$fields[5],

   rtt3=$fields[7]\n";

   $avgrtt= ($fields[3]+$fields[5]+$field[7])/3;

   print "$fields[0] $avgrtt $fields[1]\n";

   print OUT "$fields[0] $avgrtt $fields[1]\n";

}

trlist.txt

18 61.5303333333333 *

30 0 *

17 47.6196666666667 andromeda.acs.uci.edu

30 0 *

18 49.5513333333333 209.50.94.225

19 41.5693333333333 csociety-ftp.ecn.purdue.edu

17 47.266 64.28.67.101

30 0 *

30 0 *

17 46.9766666666667 fslc.ser.usu.edu

14 66.5163333333333 ftp.aklug.org

14 32.7236666666667 www.cis.ohio-state.edu

10 57.6303333333333 rogue.codemeta.com

24 46.18 coggsworth.cse.buffalo.edu

18 36.6393333333333 nin.cybertrails.com

20 60.197 elbrus.dulug.duke.edu

16 123.624333333333 ftp.edisontel.com

30 0 *

30 0 *

30 0 *

29 0 *

30 0 *

11 44.0573333333333 *

19 56.8283333333333 ftp.ndlug.nd.edu

17 42.313 infohost.nmt.edu

25 40.7646666666667 methuselah.nodomainname.net

12 30.125 ubu.nws.orst.edu

18 31.9703333333333 atlas.services.ou.edu

18 38.845 true-love.rutgers.edu

16 55.477 snoopy.net

13 24.1463333333333 ftp.software.umn.edu

13 26.0696666666667 gwyn.tux.org

16 27.22 colo-router.ether.ntplx.net

15 59.6663333333333 webtrek.com

16 16.6196666666667 herbie.ucs.indiana.edu

30 0 *

30 0 *

12 29.78 limestone.uoregon.edu                                                 

30 0 *

11 44.0573333333333 *

16 32.4506666666667 trillian.cc.gatech.edu

19 56.8283333333333 ftp.ndlug.nd.edu

17 42.313 infohost.nmt.edu

25 40.7646666666667 methuselah.nodomainname.net

12 30.125 ubu.nws.orst.edu

18 31.9703333333333 atlas.services.ou.edu

18 38.845 true-love.rutgers.edu

16 55.477 snoopy.net

13 24.1463333333333 ftp.software.umn.edu

13 26.0696666666667 gwyn.tux.org

22 61.5546666666667 diane.unet.brandeis.edu

16 27.22 colo-router.ether.ntplx.net

15 59.6663333333333 webtrek.com

16 16.6196666666667 herbie.ucs.indiana.edu

30 0 *

30 0 *

12 29.78 limestone.uoregon.edu

15 20.9926666666667 mirror.arc.nasa.gov

18 0 *

17 43.3733333333333 mirror.chpc.utah.edu

18 61.9803333333333 fox.cs.fiu.edu     

21 50.823 mirror1.cs.wisc.edu

14 71.6703333333333 ftp.dc.us.telia.net

17 42.8656666666667 mirror.i-link.com

13 35.1896666666667 mirror.nocservices.com

13 33.569 mirror.pa.msu.edu

30 0 *

14 77.2073333333333 mirrors.hpcf.upr.edu

16 22.7383333333333 mirrors.kernel.org

30 0 *

30 0 *

15 39.0296666666667 mirrors.xmission.com

15 39.0296666666667 mirrors.xmission.com

14 45.712 www2.support.compaq.com

14 38.452 java.blackened.com

12 49.2333333333333 redhat.gambitdesign.com

12 21.276 fillmore.ind.net

20 169.684333333333 squid.nitco.com

30 0 *

30 0 *

30 0 *

21 164.069333333333 rufus.w3.org

20 28.4073333333333 helios.tns.utk.edu

19 55.004 the-city.seas.upenn.edu

30 0 *

14 51.509 coast.cise.ufl.edu

17 42.0653333333333 zeus.nmt.edu

sorted.txt

18 0 *

29 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

30 0 *

16 16.6196666666667 herbie.ucs.indiana.edu

15 20.9926666666667 mirror.arc.nasa.gov

12 21.276 fillmore.ind.net

16 22.7383333333333 mirrors.kernel.org

13 26.0696666666667 gwyn.tux.org

16 27.22 colo-router.ether.ntplx.net

20 28.4073333333333 helios.tns.utk.edu

12 29.78 limestone.uoregon.edu

12 30.125 ubu.nws.orst.edu

18 31.9703333333333 atlas.services.ou.edu

16 32.4506666666667 trillian.cc.gatech.edu

13 33.569 mirror.pa.msu.edu

13 35.1896666666667 mirror.nocservices.com

18 36.6393333333333 nin.cybertrails.com

14 38.452 java.blackened.com

18 38.845 true-love.rutgers.edu

15 39.0296666666667 mirrors.xmission.com

15 39.0296666666667 mirrors.xmission.com

25 40.7646666666667 methuselah.nodomainname.net       

12 21.276 fillmore.ind.net

16 22.7383333333333 mirrors.kernel.org

13 24.1463333333333 ftp.software.umn.edu

13 26.0696666666667 gwyn.tux.org

16 27.22 colo-router.ether.ntplx.net

20 28.4073333333333 helios.tns.utk.edu

12 29.78 limestone.uoregon.edu

12 30.125 ubu.nws.orst.edu

18 31.9703333333333 atlas.services.ou.edu

16 32.4506666666667 trillian.cc.gatech.edu

14 32.7236666666667 www.cis.ohio-state.edu

13 33.569 mirror.pa.msu.edu

13 35.1896666666667 mirror.nocservices.com

18 36.6393333333333 nin.cybertrails.com

14 38.452 java.blackened.com

18 38.845 true-love.rutgers.edu

15 39.0296666666667 mirrors.xmission.com

15 39.0296666666667 mirrors.xmission.com

25 40.7646666666667 methuselah.nodomainname.net

19 41.5693333333333 csociety-ftp.ecn.purdue.edu

17 42.0653333333333 zeus.nmt.edu

17 42.313 infohost.nmt.edu

17 42.8656666666667 mirror.i-link.com

17 43.3733333333333 mirror.chpc.utah.edu

11 44.0573333333333 *

14 45.712 www2.support.compaq.com

24 46.18 coggsworth.cse.buffalo.edu

17 46.9766666666667 fslc.ser.usu.edu

17 47.266 64.28.67.101

17 47.6196666666667 andromeda.acs.uci.edu

12 49.2333333333333 redhat.gambitdesign.com

18 49.5513333333333 209.50.94.225

21 50.823 mirror1.cs.wisc.edu

14 51.509 coast.cise.ufl.edu

19 55.004 the-city.seas.upenn.edu

16 55.477 snoopy.net

19 56.8283333333333 ftp.ndlug.nd.edu

10 57.6303333333333 rogue.codemeta.com

15 59.6663333333333 webtrek.com

20 60.197 elbrus.dulug.duke.edu

18 61.5303333333333 *

22 61.5546666666667 diane.unet.brandeis.edu

18 61.9803333333333 fox.cs.fiu.edu

14 66.5163333333333 ftp.aklug.org
14 71.6703333333333 ftp.dc.us.telia.net

14 77.2073333333333 mirrors.hpcf.upr.edu

16 123.624333333333 ftp.edisontel.com

21 164.069333333333 rufus.w3.org

20 169.684333333333 squid.nitco.com

domain.txt

herbie.ucs.indiana.edu

mirror.arc.nasa.gov

fillmore.ind.net

mirrors.kernel.org

ftp.software.umn.edu

gwyn.tux.org

colo-router.ether.ntplx.net

helios.tns.utk.edu

limestone.uoregon.edu

ubu.nws.orst.edu

atlas.services.ou.edu

trillian.cc.gatech.edu

www.cis.ohio-state.edu

mirror.pa.msu.edu

nin.cybertrails.com

java.blackened.com

true-love.rutgers.edu

mirrors.xmission.com

mirrors.xmission.com

methuselah.nodomainname.net

csociety-ftp.ecn.purdue.edu

zeus.nmt.edu

infohost.nmt.edu

mirror.i-link.com

www.cis.ohio-state.edu

mirror.pa.msu.edu

mirror.nocservices.com

nin.cybertrails.com

java.blackened.com

true-love.rutgers.edu

mirrors.xmission.com

mirrors.xmission.com

methuselah.nodomainname.net

csociety-ftp.ecn.purdue.edu

zeus.nmt.edu

infohost.nmt.edu

mirror.i-link.com

mirror.chpc.utah.edu

www2.support.compaq.com

coggsworth.cse.buffalo.edu

fslc.ser.usu.edu

64.28.67.101

andromeda.acs.uci.edu

redhat.gambitdesign.com

209.50.94.225

mirror1.cs.wisc.edu 

209.50.94.225

mirror1.cs.wisc.edu

coast.cise.ufl.edu

the-city.seas.upenn.edu

snoopy.net

ftp.ndlug.nd.edu

rogue.codemeta.com

webtrek.com

elbrus.dulug.duke.edu

diane.unet.brandeis.edu

fox.cs.fiu.edu

ftp.aklug.org

ftp.dc.us.telia.net

mirrors.hpcf.upr.edu

ftp.edisontel.com

rufus.w3.org

squid.nitco.com                 

14.txt

mirror.arc.nasa.gov

mirrors.kernel.org

colo-router.ether.ntplx.net

limestone.uoregon.edu

ubu.nws.orst.edu

atlas.services.ou.edu

trillian.cc.gatech.edu

www.cis.ohio-state.edu

mirror.pa.msu.edu

mirror.nocservices.com

nin.cybertrails.com

true-love.rutgers.edu

mirrors.xmission.com

methuselah.nodomainname.net   

pathtr.pl

#!/usr/bin/perl

open(IN, "14.txt");

while(<IN>) {

   $site = $_;

   chomp($site);

   print "site=$site\n";

   $file = $site . ".pa";

   print "file=$file\n";

   $cmd = "pathchar $site> $file";

   print "pathcharcmd=$cmd\n";

   system($cmd);

}

test.sh

#!/bin/ksh

#***********************************************************

# This is file "test.sh" ---the main script

# Features:

# (1). This will accept optional command line parameper(s)--file name(s)

# (2). Kick off awk command to process file(s)

############################################################

#parse file name(s) passed in from command line

                        echo "Please enter the number of websites needed >"

                         read no

                        /bin/awk -v var=$no -f awkin palist.txt         

awkin

####################################################

#  AWK input

####################################################

BEGIN {

totalLine = 0;

}

{

                print "\n"

        if (totalLine >= var) exit;

        totalLine++;

        for (i = 1; i<= NF; i++) {

                print $i

                }

}

END {

}                              
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