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Set the generation counter, t = 0;

Create and initialize the population space, C(0);
while stopping condition(s) not true do

3.1. swim/tumble operation

3.2. Reproduction population

3.3. elimination-dispersal population

3.4. Evaluate the fitness of each xi(t) € C(t);
35 t=t+1;

3.6. Select the new population;

end
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Set the generation counter, t = 0;

Create and initialize the population space, C(0);
Create and initialize the belief space, B(0);
while stopping condition(s) not true do

4.1. Evaluate the fitness of each xi(t) € C(t);
4.2. Adjust (B(t), Accept (C(1)));

4.3. Variate (C(t), Influence (B(t)));

44, t=t+1;

4.5. Select the new population;

5. end
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Procedure Preprocessing

Input: Web Log File

3. Process:

3.1. For each record in database
3.1.1. Parse record

n

URL has extension of image file
3.1.2.1. Remove records
3.1.3. Else

3.1.4. End if
3.2. End-for
3.3. Cleaned log file obtained
3.4. Remove IP Repeated less than 3
3.5. Remove URL Repeated less than 3
3.6. For each cleaned record in database

3.6.3. If time difference greeter than 30 min
3.6.3.1. Start a new session with same ip
3.6.4. Else if difference less than 1 second
3.6.4.1. Delete this session
3.6.5. End-if
3.7. End-for
4. Output: two dimensional matrix

3.1.2. If request method other than GET && Request method other than 200 &&

3.1.3.1. Save records (IP Address, URL, time of Access)

3.6.1. For a single IP pick up all pages accessed in sequence and populate a session
3.6.2. Find the time difference between the consecutive web page

accesses
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1. Procedure Cultural BFO Algorithm
2. Input: Distance Matrix
3. Process:
3.1. Assign users to genes in Sn bacteria

3.2. Calculate DB for all bacteria in first
generation

3.3. Select lower DB for next generation

3.4. Adjust Belief Space

3.5. Run mutation operation based on Belief

Space and generate new generation
3.5.1. Random replacement
3.5.2. Split gene
3.5.3. Merge gene
3.6. Repair generation

3.7. Calculate DB for all bacteria in this
generation

3.8. Run gene transfer operation

3.9. Repair generation

3.10.Calculate DB for all bacteria in this

generation
3.11. Select lower DB for next generation
3.12.If not End Condition Back to Step 4
4. Output: Cluster of Users
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1 2 3 4
1 10 13 0
2l 4 20 30 50
3/ 34 3 81 19
s 2 25 42 0
5/ 25 0 66 69
6 23 10 33 40
7, 38 30 0 72
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1 2
6009
0
3783
3198
2418
650

720

3
1270
3783

0
2087
3767
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4
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3198
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0
5978
1910
5502

5 6
5299 3803
2418 650
3767 3307
5978 1910

0 2034
2034 0
1754 1698

7
7701

720
4507
5502
1754
1698

6009
1270
1561
5299
3803
7701
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! Hamming Distanc

2 Chosen Distance

3 Levenshtein Distance
4 Canberra Distance
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Abstract- Web users Clustering involves finding a structure and pattern in a series of web events and
leads to personalized pages, recommender systems and direct marketing in e-commerce. It's always
important in clustering areas to extract Clusters with the shortest intra-cluster distance and greatest
inter-cluster distance. This paper presents an algorithm for clustering web users using a combination
of bacteria algorithms and cultural algorithms. In this regard the problem space is modeled using
Bacterial Foraging Optimization Algorithm. Then a cultural space is created for the problem that
maintains proper norms of spots. The created cultural Space is effective to perform better bacteria
evolutionary operations such as gene division and gene integration and prevents accidental operations.
Two real data sets, EPA and NASA, are used to tests that. The results indicate better performance of
this method compared with other algorithms.

Keywords- Web user clustering, Bacterial Foraging Algorithm, Cultural algorithm, Web events, Web
Usage Mining.



