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Lab 3 
 
Network Visualization 
 
# open in the data file with info on which student took which course 
# the file has anonymous identifiers 
open(IN,"courseregistration.txt")||die "couldn't open course registration 
data\n"; 
 
while($line = <IN>) { 
 chomp($line); 
 # split the line on the tab 
 ($student,$graddate,$spec,$term,$dept,$courseno) = split(/\t/,$line); 
 # create a variable $course that consists of the dept. abbreviation 
 # followed by a space and course number 
 $course = $dept. $courseno; 
 $course =~ s/\r//; 
  
 # keep track of which student is enrolled in which course 
 # using a two dimensional hash 
 $enrolled{$course}{$student} = 1; 
  
 # keep track of how many students are enrolled in each course 
 $numstudents{$course}++; 
} 
 
# calculates the cosine similarity between the entrollment in 2 courses 
for $course1 (keys %enrolled) { 
 for $course2 (keys %enrolled) { 
  for $student (keys %{$enrolled{$course2}}) { 
   if ($enrolled{$course1}{$student}) { 
    # if the same student is enrolled in both courses 
    # increment the counter for students in common 
    $numincommon{$course1}{$course2}++; 
   } 
  } 
  $denominator = 
sqrt($numstudents{$course1}*$numstudents{$course2}); 
  #print " numincommon{course1}{course2} = 
$numincommon{$course1}{$course2}\n"; 
  # this is the cosine similarity 
  $score{$course1}{$course2} = 
$numincommon{$course1}{$course2}/$denominator; 
 } 
} 
 
# read in the titles for the SI courses 
open(IN,"sicoursetitles.txt")||die "couldn't open file with titles\n"; 
while(<IN>) { 
 chomp; 
 ($course,$title) = split(/\t/);  
 # TODO the course is going to be something like 544-1 



 # using regular expressions 
 # DONE 1) remove the '-1', the regexp should match any -(number) 
 # DONE 2) remove any trailing spaces 
 # stick an "SI" followed by a space in front of the number 
 $course=~ s/-[0-9]//; 
 $course=~ s/ $//; 
  
 # here we're just keeping track of the title for each course 
 $title{$course} = $title; 
 
 # to see if it worked, uncomment this  
 #print "$course, $title{$course}\n"; 
} 
close(IN); 
 
# OK, here we're just outputting a list of recommendations for each course 
#create an output file 
open (OUT, ">class.txt"); 
for $course1 (sort keys %score) { 
 my $i=1; 
 next if ($numstudents{$course1} < 2); 
 
 # skip if the course is not an SI course (use regexp) 
 next if ($course1!~ m/^SI/); 
  
 # skip if the course is one of the old foundations: 501,502,503,504 
 next if $course1 =~ m/50(1|2|3|4)/; 
  
 
 # this sorts the other courses according to their cosine similarity 
 for $course2 (sort {$score{$course1}{$b}<=>$score{$course1}{$a};} keys 
%{$score{$course1}}) { 
  next if ($numstudents{$course2} < 2); 
 
  # skip if the course (course2) is the one we're asking about 
(course1) 
  next if $course1 eq $course2; 
   
  # skip if the course (course2) is one of the old foundations: 
501,502,503,504 
  next if $course2=~ m/50(1|2|3|4)/; 
     
  # print the results: 
  print OUT "$course1\t $course2\n"; 
 
  # only print the top 2 
  last if ($i++ > 1); 
 } 
} 

 
 
 
 
 
 



Data Output (first 10 lines) 
 

SI Course Related Course 
SI505 SI631 
SI505 SI533 
SI511 ENGLISH993 
SI511 MHS663 
SI514 PHIL605 
SI514 SI767 
SI515 SI637 
SI515 SI580 
SI519 SI648 
SI519 SI625 

 
Visualization 
 

 
 
Analysis of Output 
 
The reason we choose these edges was to see the relationship between individual SI 
courses, and between SI courses and the cognates. From this visualization we can see 
that several distinct clusters of classes exist. Unsurprisingly the largest is the network 
that contains primarily SI course. We can also see that the outlying clusters are 
primarily composed of courses outside of our department. 



 
Parsing Web Server Logs 
 
Data Output 
 
top 10 google search terms 
------ 
mummies 1659 
musical instruments     1573 
ancient egypt mummies   1149 
t       1006 
si computing    770 
egyptian mummies        609 
mummy   503 
ben bunnell     347 
pointillism     316 
icos    217 
 
top 10 entrypoints 
------ 
/chico/mummy    938 
/about-si/events.htm    605 
/chico/instrument/enclpdia1.html        429 
/chico/instrument/banner.html   412 
/chico/instrument/menu.html     411 
/chico/mummy/what.html  375 
/chico/mummy/how.html   352 
/chico/mummy/kings.html 350 
/chico/mummy/howtext.html       340 
/chico/instrument       338 
 
top 10 files by total number of bytes downloaded 
-------- 
/~presnick/courses/fall07/502/screencasts/quicktime/lmc/lmc_media/lmc.mov      
104439808 
/classes/644/slides/ch08.ppt    3022848 
/applying/application.pdf       2880930 
/~presnick/courses/fall07/502/screencasts/quicktime/text/text_media/text.mov   2315092 
/~presnick/courses/fall07/502/screencasts/quicktime/sound/sound_media/sound.mov22
65940 
/~presnick/courses/fall07/502/screencasts/quicktime/compression/compression_media/
compression.mov       2221820 
/chico/salsa/cuts/jc_guantana.aiff      2040002 
/classes/644/slides/ch09.ppt    2007040 
/chico/salsa/cuts/ir_caraslinda.aiff    2001096 
/classes/644/slides/ch06.ppt    1959936 



 
 
#!/usr/bin/perl 
# use warnings; 
 
# this script parses a big log file 
 
use Date::Parse;  #Included in the TimeDate module 
use Date::Calc qw(:all);  # this is the Date-Calc module 
  
  
# DONE: open the compressed file "access_log_hostname.srt.gz" 
# with a pipe to from zcat (rather than uncompressing it and 
then reading it  
# in) 
#zcat wasn't working on our comptuers, so we decompressed the 
file 
#as you suggested in lab and read it in 
 
open(IN,"access_log_hostname.srt")||die "couldn't open logs\n"; 
 
print "opened sessions.\n"; 
$oldhost = ""; 
while (<IN>) { 
 chomp; 
 $line = $_; 
 
 # DONE: print a notice for every 100 lines that are read in 
 $count++; 
  if ($count==99) { 
  print "100 records read in.\n"; 
  $count=0; 
  } 
 
  #we debugged the regular expression -- found an extraneous 
\s  
  # after protocol and we found that keeping the $ at the  
  # end broke the expression, so we removed it. 
 
    ($host, $ident_user, $auth_user, $date, $time, $time_zone, 
$method, $url, $protocol, $status, $bytes, $referrer, $agent) = 
/^(\S+) (\S+) (\S+) \[([^:]+):(\d+:\d+:\d+) ([^\]]+)\] "(\S+) 
(\S+)\s+(\S+)*" (\S+) (\S+) "([^"]+)" "([^"]+)"/; 
 
 # DONE: skip entries where referrer is '-' 
 # this is most probably something like a search engine bot 
or other non-human request 



 next if $referrer=~/^-$/; 
 
 # DONE: skip over image/formatting files (this may be 
interesting in its own right 
 # but for now we don't care): jpg, jpeg, png, ico, gif, js, 
css, swf 
 # also make sure to make your regular expression case 
insensitive  
 next if $url=~m/.(jpg|jpeg|png|ico|gif|js|css|swf)$/i; 
 
 # convert date and time to number of seconds since  
 # midnight UTC of January 1, 1970 
 $time = str2time("$date $time $time_zone"); 
 
 # the input file is sorted by host, then by time 
 # check to see if this is another host 
 if ($host ne $oldhost) { 
  # if so, then the time of the file request is the 
first time we are seeing that host 
  $firsttime = $time; 
  # set $oldhost to be $host, so we know when we 
encounter another new host 
  $oldhost = $host; 
  # intialize the number of sessions to 1 
  $sessions{$host} = 1; 
 } else { 
  # get the time elapsed from the first page request 
until this page request 
  ($Dd,$Dh,$Dm,$Ds) = 
Delta_DHMS(Time_to_Date($firsttime),Time_to_Date($time)); 
#  print "$host since first hit:\ttime=$Dh:$Dm:$Ds\n"; 
 
  # get the time elapsed from the most recent page 
request until this page request 
  ($Dd,$Dh,$Dm,$Ds) = 
Delta_DHMS(Time_to_Date($prevtime),Time_to_Date($time)); 
 
  # if 30 minutes or more has elapsed, increment the 
number of sessions for that host 
   
  } 
  if (($Dh > 0)||($Dm > 30)) {$sessions{$host}++; 
  $prevtime = $time; 
 } 
 
 # lowercase both the requested url and the referrer 
 $url = lc($url); 



 $referrer = lc($referrer); 
 
 # remove http://www.si.umich.edu from the front of 
$referrer 
 # this is just aesthetic, for readability 
 $referrer =~ s#http://www.si.umich.edu##; 
 
 # remove the trailing slash ('/') on both the $url and 
$referrer 
 $url =~ s/\/$//; 
 $referrer =~ s/\/$//; 
 if ($referrer=~ /^http:\/\/www.google/) { 
   #print "referrer is $referrer\n";  
   $query=$referrer; 
   foreach ($query){ 
    ($_)= /q=([^&\n]+)/; 
    ($_)=~ s/(\+|%22|%20|%2b)/ /g;  
    #print "query is $query\n\n";    
   } 
    
   
} 
 
 #DONE: Use a regular expression and a hash to list the  
 # most common Google terms that led web users to the SI 
website 
 #increment the number of times a search term was used 
 $searches{$query}++; 
  
 #DONE: List the top 10 pages that are the entrypoints for a 
session 
 $entrypoints{$url}++; 
 
 #DONE optional: List the top 10 files by bytes downloaded 
 $bytesperurl{$url} = $bytes; 
 
 
 # increment the number of hits made by a particular host 
 $numhitsbyhost{$host}++; 
  
 #DONE: This creates a hash that keeps track of the top 10 
pages  
 #that are the entrypoints for a session 
 # increment the number of requests for a particular page 
 $numhitsbypage{$url}++; 
 
 # construct a pair from the url and referring page 



 $pair = "$referrer"."\t".$url; 
 
 # increment the count for the url/referrer pair 
 $referrer{$pair}++; 
} 
 
#print out a bunch of top 10 lists 
print "\ntop pages by number of hits\n-------\n"; 
&print_by_highest_value(\%numhitsbypage,10); 
print "\ntop hosts making most requests\n-------\n"; 
&print_by_highest_value(\%numhitsbyhost,10); 
print "\ntop hosts having most sessions\n-------\n"; 
&print_by_highest_value(\%sessions,10); 
print "\ntop transition pairs\n------\n"; 
&print_by_highest_value(\%referrer,10); 
print "\ntop 10 google search terms\n------\n"; 
&print_by_highest_value(\%searches,10); 
print "\ntop 10 entrypoints\n------\n"; 
&print_by_highest_value(\%entrypoints,10); 
print "\ntop 10 files by total number of bytes downloaded\n-----
---\n"; 
&print_by_highest_value(\%bytesperurl,10); 
 
# this subroutine prints out the $howmany keys corresponding to 
the highest 
# values in a hash 
sub print_by_highest_value { 
 
 # reference to the hash 
 my $hashref = shift; 
 
 # number of values to print 
 my $howmany = shift; 
 
 # initialize the number printed 
 my $numprinted = 0; 
 
 # print keys and values from highest to lowest, stopping 
after $howmany 
 for $key (sort {${$hashref}{$b}<=>${$hashref}{$a};} keys 
%{$hashref}) { 
  print "$key\t${$hashref}{$key}\n"; 
  last if (++$numprinted == $howmany); 
 } 
} 
 
 



Analysis of Output 
 
From parsing the logs we can see that the School of Information is not only a major 
resource for people interested in Information science but also people interested in 
mummies. We can see that the pages that are acting as the entry points to SI are 
primarily not associated with Information Science but rather are the content of the 
Cultural Heritage Initiative for Community Outreach (CHICO).  


