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Setup the user navigation pattern based on the initial graph:
i) set p_i1 = p_e, and set p_ij = p_e/(degree of V_i)
ii) set p_ii = 0,
iii) if there is no link between V_i and V_j, set p_ij = 0 

Calculate n−step transition 
probabil i ties for Vi 

Splitting: pick page V_i* with the highest p_i l_i, 
i). cut and produce two new page V_i’ and V_i" with size l_i’ = l_i" = l_i/2.
ii). Any outgoing link E_ij becomes E_i’j and E_i"j without changing the
      outgoing probability, i.e.p_i’j = p_i"j = p_ij
iii). Any incoming link E_ji becomes E_ji’ and E_ji" with half incoming
       probability, i.e. p_ji’ = p_ji" = p_ji / 2

Generate initial topology 
using Waxman Model

Let the file size l_i be 
uniformly distributed 
between [l_max, l_min]

Merging: pick page V_k* with the lowest p_k and its least popular 
neighbor V_k**, combine them into one page V_k with  
i). file size l_k = l_k* + l_k**.
ii). Copy all the outgoing links and combine probabilities, . 
iii). Remove self loop
iv). Adjust probabilities so that each row of M still sums up to 1.

Calculate total cost
sum(p_i * l_i)

No

Is counter > 
maxcounter

Is pili small 
enough?

Yes

Yes

No

Stop

Figure 4.1 Flow chart for HOT simulation
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Figure 5.1  Initial random topology generated by Waxman model.

Figure 5.2  The internet  topology after the optimization.

Ø



Figure 5.4  File size vs. cumulative probability for Web file transfers 
before optimization and after 20 iterations, N_node = 100.

Figure 5.3 Cost function J vs. no of iterations, 
N_node = 100.
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