18th November 2004

Web Technologies

 Lab Sheet for Week 6 – Computing PageRank

The aim of this lab is to calculate PageRank scores for small sections of the web and to observe the effect of different teleportation probabilities on the behaviour of the PageRank algorithm.  You may want to remind yourself how it works from Lecture 3.

1.
Download the file http://www.dcs.bbk.ac.uk/~kevin/webtech/smallcrawl.txt. This provides a record of the links on each page of the mini-website you crawled in weeks 3-4.  You are to write a program that will compute the PageRank for the pages of this mini-site.

Remind yourself of the formula for PageRank, and how it is iteratively calculated.
The formula is as follows:
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MAKE SURE YOU FULLY UNDERSTAND HOW IT WORKS BEFORE PROCEEDING!

There is a useful article (that uses slightly different notation for the formula above) at www.iprcom.com/papers/pagerank, and Mark’s lecture slides on the topic are at www.dcs.bbk.ac.uk/~mark/download/lec3_link_analysis.ppt.

2.
Firstly, use the smallcrawl.txt file to extract the link graph for the website.  For pages that have not been crawled (but that are listed as outlinks) assume that these pages have no outward links.  Use any format that you like to represent the graph – adjacency matrix, URL pairs, etc. (For a definition of an adjacency matrix see http://mathworld.wolfram.com/AdjacencyMatrix.html.)
 To be able to calculate the PageRank scores, for each page you will need to know:

· the set of pages that link to it (the “Backlinks”)
· the set of pages that it links to (the “Forward links”)

This information can be easily extracted from the link graph you have generated (if you have an adjacency matrix then just count up the ‘1’s along rows or columns).

3.
Write a program that will calculate and output the PageRank for each page in the site, using each of the following teleportation constants:

(i)  No teleportation – use the basic PageRank formula with d = 0

(ii) 0.15 (the value used in Google’s calculations)

(iii) 0.5

(iv) 0.75 

(v) 1.0

You will need to decide on a suitable number of iterations to run the calculation in each case.

The program output should be to a file called minipagerank.txt, of the form:

Teleportation constant: <value1>

Iterations: <iter-Value>


<URL1>
<PageRank1>


<URL2>
<PageRank2>


...

Teleportation constant: <value2>

Iterations: <iter-Value>


<URL1>
<PageRank1>

... etc.

4. 
Download the file  http://www.dcs.bbk.ac.uk/~kevin/webtech/bigcrawl.txt.  Again extract the link graph for the 500 pages listed and use your program to compute the PageRank for each page, this time using only the standard teleportation constant of 0.15.  Output to a file called pagerank.txt.

5. Analyse your results from the mini site – What difference does the teleportation probability make?  Can you see any reason to choose 0.15 as a ‘standard’ value for teleportation?  Do the results converge to the same value of PageRank no matter what the teleportation probability is? Is there anything else interesting you can see in the pattern of results?


6. Compare these results to the results for the same pages in the big crawl – does the scope of the pages crawled affect the PageRank calculations? 

THIS LAB IS COMPULSORY COURSEWORK

What to hand in:  •   send a single ZIP file by e-mail (including your name and username) to kevin@dcs.bbk.ac.uk, which contains: 
(1)  A page of A4 outlining your observations from parts 5 and 6 (MS Word or PDF format);
(2) The program code for computing PageRank, along with any special instructions for compiling and running it;
(3)  Your program outputs (minipagerank.txt and pagerank.txt), showing the results of your PageRank calculations.


Submission Deadline:  Wednesday 8th December 2004

Each day late will incur a penalty of 25% of the mark for the assignment.

Coursework handed in later than three days after the deadline will not be marked.
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