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#import python defined function
import random

#generate a set of musers{1, 2, 3, ..., m}
def user_gen (m):
return set([i for i in range(0,m)])

#generate a set of n computers {1, 2, 3, ..., n}
def comp_gen(n):
return set([i for i in range(0,n)])

#generate a array of nempty set {1, 2, 3, ..., n}
def phy_init (n):
return [set() for i in range(0,n)]

#generate a array of m empty array {1, 2, 3, ..., m}
def T_init (m):
return [[] for i in range(0,m)]

#generate phy function with each users can access to at most max_size computers
def phy_gen (phy,user_size,max_size):
comp_size = len(phy)
for i in range(0,user_size):
for j in range (0,int(random.uniform(1,max_size))):
y = int(random.uniform(0,comp_size))
phy[y] = phy[y].union(set([i]))
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#make sure that each computer covers at least 2 users
for i in range (0,comp_size):
s = len(phy[i])
while s < 2:
y = int(random.uniform(0,user_size))
if y not in phy[i]:

phy[i] = phy[i] | set([y])
s=s+1

return phy

#generate T function for each ussers
def T_gen (T,user):
for i in range(0,len(T)):
r = random.sample(user,len(user))

tmp = r[0]

index = r.index(i)
r[0] =i
r[index]=tmp

Ti]=r
return T
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def RangeSet (iSet,fc):
r =set([])

foriiniSet:
r=r| fclint(i)]
return r
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# Import Function

from Function import *

from copy import deepcopy

from itertools import combinations

# Rho Value Calculation Function
def Rho(t_i,S):

rhoValue =0

forjinS:
rhoValue = rhoValue + t_i.index(j)

return rhoValue

# Find a Computer for Cover User u_i with Minimum Rho Value
def MaxPref(comp,u_i,phy,t_i):

c = set([])

pick = -1

minRhoValue = float(*inf")

for j in comp:
if u_iin phy[int()]:
¢ =c|set([i])
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# u_i has no Preference

ifti==[]
cov=0
forjinc:
if len(phy[j])>cov:
pick = j
return pick
forjinc:

rhoValue = Rho(t_i,phy[j])

if rhoValue < minRhoValue:
pick = j
minRhoValue = rhoValue

return int(pick)

# Overall User Preference calculation function
def OverallPref(user,T,sComp,phy):

prfVValue = 0

for i in user:
tmp = set([])
for j in sComp:
if i in phy[int(j)]:
tmp = tmp | set([j])

for ¢ in tmp:
prfValue += Rho(T[i],phy[c])

return prfValue

# Greedy MRUPP Algorithm
def MRUPP(comp_in,user_in,phy_in,T_in):
comp = deepcopy(comp_in)
user = deepcopy(user_in)
phy = deepcopy(phy_in)
T = deepcopy(T_in)
Solution = set([])
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while len(user) > 0:
u_i = user.pop()
pick = MaxPref(comp,u_i,phy,T[u_i])
if pick 1= -1:
comp = comp - set([pick])
user = user - phy[pick]
Solution = Solution | set([pick])

return [Solution,OverallPref(user_in,T,Solution,phy)]
#brute force algorithm for MRPUP

def BF(comp_in,user_in,phy_in,T_in):
comp = comp_in

user = user_in
phy = phy_in
T=T._in

Solution = set([])
prfValue = float(“inf’)

for i in range(1,len(comp)+1):
tmp = list(combinations(comp,i))

for j in range (0,len(tmp)):

if RangeSet(tmp[j],phy) == user:
jPrfVValue = OverallPref(user, T,tmp[j],phy)
if jPrfValue < prfValue:
Solution = set(tmp[j])
prfValue = jPrfValue

return [Solution,prfVValue]
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# Import Part

from InstanceGenFunc import *
from MRUPP import *

import random

import time

st = time.time()

#Start Experiment

# 20 USER

user_num =20

comp_num = random.uniform(1,25)

X = open(str(user_num),'w")
for i in range (0,20):
user = user_gen(user_num)
comp = comp_gen(comp_num)
phy = phy_gen(phy_init(comp_num),len(user),comp_num)
T =T _gen(T_init(len(user)),user)

gr = MRUPP(comp,user,phy,T)
bf = BF(comp,user,phy,T)
frac = float(gr[1])/float(bf[1])

#Write to Files

x.writelines("CASE "+str(i+1)+'\n")
x.writelines(""user = "+str(user)+\n")
x.writelines(""comp = "+str(comp)+'\n’)
x.writelines("phy = "+str(phy)+\n’)
x.writelines("T = "+str(T)+"\n\n")
x.writelines("Result\n")
x.writelines("GR :"+str(gr)+'\n’)
x.writelines("BF :"+str(bf)+'\n")
x.writelines("Frac :"+str(frac)+'\n’)
x.writelines("'-------==-----=--=--=--- \n\n™)

x.close()
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# 30 USER
user_num = 30
comp_num = random.uniform(1, 25)

X = open(str(user_num),'w’)
for i in range (0,20):
user = user_gen(user_num)
comp = comp_gen(comp_num)
phy = phy_gen(phy_init(comp_num),len(user),comp_num)
T =T _gen(T_init(len(user)),user)

gr = MRUPP(comp,user,phy,T)
bf = BF(comp,user,phy,T)
frac = float(gr[1])/float(bf[1])

#Write to File

x.writelines("CASE "+str(i)+\n")
x.writelines("user = "+str(user)+\n’)
x.writelines(""comp = "+str(comp)+'\n’)
x.writelines("phy = "+str(phy)+\n’)
x.writelines("T = "+str(T)+"\n\n")
x.writelines("Result\n")
x.writelines("GR :"+str(gr)+'\n’)
x.writelines("BF :"+str(bf)+'\n")
x.writelines("Frac :"+str(frac)+"\n\n")

x.close()
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# 40 USER
user_num =40
comp_num = random.uniform(1, 25)

X = open(str(user_num),'w")
for i in range (0,20):
user = user_gen(user_num)
comp = comp_gen(comp_num)
phy = phy_gen(phy_init(comp_num),len(user),comp_num)
T =T_gen(T_init(len(user)),user)

gr = MRUPP(comp,user,phy,T)
bf = BF(comp,user,phy,T)
frac = float(gr[1])/float(bf[1])

x.writelines("CASE "+str(i)+\n")
x.writelines("user = "+str(user)+\n’)
x.writelines(""comp = "+str(comp)+'\n’)
x.writelines("phy = "+str(phy)+\n’)
x.writelines("T = "+str(T)+"\n\n")
x.writelines("Result\n")
x.writelines("GR :"+str(gr)+'\n’)
x.writelines("BF :"+str(bf)+'\n")
x.writelines("Frac :"+str(frac)+"\n\n")

x.close()
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# 50 USER
user_num =50
comp_num = random.uniform(1, 25)

X = open(str(user_num),'w")
for i in range (0,20):
user = user_gen(user_num)
comp = comp_gen(comp_num)
phy = phy_gen(phy_init(comp_num),len(user),comp_num)
T =T_gen(T_init(len(user)),user)

gr = MRUPP(comp,user,phy,T)
bf = BF(comp,user,phy,T)
frac = float(gr[1])/float(bf[1])

x.writelines("CASE "+str(i)+'\n")
x.writelines("user = "+str(user)+'\n")
x.writelines(""comp = "+str(comp)+'\n’)
x.writelines("phy = "+str(phy)+'\n’)
x.writelines("T = "+str(T)+\n\n")
x.writelines("Result\n")
x.writelines("GR :"+str(gr)+'\n)
x.writelines("BF :"+str(bf)+\n’)
x.writelines("Frac :"+str(frac)+"\n\n’)

x.close()
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# 60 USER
user_num = 60
comp_num = random.uniform(1, 25)

X = open(str(user_num),'w")
for i in range (0,20):
user = user_gen(user_num)
comp = comp_gen(comp_num)
phy = phy_gen(phy_init(comp_num),len(user),comp_num)
T =T_gen(T_init(len(user)),user)

gr = MRUPP(comp,user,phy,T)
bf = BF(comp,user,phy,T)
frac = float(gr[1])/float(bf[1])

x.writelines("CASE "+str(i)+\n")
x.writelines("user = "+str(user)+\n’)
x.writelines(""comp = "+str(comp)+'\n’)
x.writelines("phy = "+str(phy)+\n’)
x.writelines("T = "+str(T)+"\n\n")
x.writelines("Result\n")
x.writelines("GR :"+str(gr)+'\n’)
x.writelines("BF :"+str(bf)+'\n")
x.writelines("Frac :"+str(frac)+"\n\n")

x.close()
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