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ABSTRACT

Due to the restriction of bandwidth in mobile environments, users have
to access their wanted data by mobile device with the help of
broadcasting technology. Intuitively, a good scheduling algorithm is
capable of reducing the access time. In this thesis, we analyzed the
most popular data objects, we insert that to the broadcast cycle by
their fever first, then we search for a better broadcasting schedule to
satisfy users quickly by way of simulated annealing. Experimental
results show that our method is effective in reducing the average
receiving time of users by repeated broadcasting of the hot data
objects in a broadcast cycle. The decreasing rates are between 70%
and 85%. Besides, reiterated data objects would get longer

broadcast cycle contrary.

Keywords mobile environment, wireless communication, data

broadcast, simulated annealing.
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A B

384389 64838 0 83.1%
385445 57553 2 11.2% 85.1%
388001 56439 4 13.0% 85.5%
342501 55888 6 13.8% 83.7%
341001 53919 8 16.8% 84.2%
333824 54990 10 15.2% 83.5%
303396 54090 12 16.6% 82.2%
292663 52916 14 18.4% 81.9%
271190 51550 16 20.5% 81.0%
269860 51920 18 19.9% 80.8%
261217 52057 20 19.7% 80.1%
262518 50657 22 21.9% 80.7%
263467 49369 24 23.9% 81.3%
245520 49910 26 23.0% 79.7%
245111 49522 28 23.6% 79.8%
211417 48937 30 24.5% 76.9%
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211446 47230 34 27.2% 77.7%
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174101 43789 44 32.5% 74.8%
167609 44339 46 31.6% 73.5%
168669 43372 48 33.1% 74.3%
148554 43701 50 32.6% 70.6%
149525 41680 52 35.7% 72.1%
148423 41953 54 35.3% 71.7%
144844 41683 56 35.7% 71.2%

24.6% 78.3%
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/*

: Broadcast Data Location with Replication in Mobile Environments

: Microsoft Visual C++ 6.0
. statistice.cpp
: normal && exponential
: 2005/02/05

*/

#include <iostream.h>

#include <fstream.h>

#include <stdlib.h>

#include <iomanip.h>

#include <algorithm>

#include <time.h>

#include <math.h>

#define Dos 500 //data objects
#define QS 200 /IQueries
#define Sel 10 IIselect

unsigned int A _ary[DOs][2]; /l
void main()

{
char  fn[20]="ed500q200s002.txt";



int i, j, I, num, val, temp[2];

for (i=0; i<DOs; i++) { A_aryl[i][0]=i; A_ary[i][1]=0; }
fstream file;

file.open(fn, ios::in);

if('file) { cerr << "Can't open file\n"; exit(1); }
for (i=0; i<QS; i++)

{ for (j=0; j<=Sel; j++)

{  if (j==0) file>>num:

else
{ file>>val; A_ary[val][1]+=num; }
}
}
file.close();
I e e

for (i=1; i<DOs; i++)

{
for (j=0; j<2; j++) temp[j]=A_ary[i][i];
I=i;
while (I>0 && A_ary[l-1][1]<temp][1])
{
for (j=0; j<2; j++) { A_ary[l][i]=A_ary[l-1][il; }
__|;
}
for (j=0; j<2; j++) A_ary[l][j]=templ[j;
}
A popular_data.txt ----------
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ofstream fop;

fop.open("popular_data.txt", ios::out|ios::app);
if(!fop) { cerr << "Can't open file"\n"; exit(1); }
for (i=0; i<DOs; i++) fop<<A_ary[i][0]<<" ";

fop.close();




/*

: Broadcast Data Location with Replication in Mobile Environments

: Microsoft Visual C++ 6.0
: bdlrme_single.cpp
: normal && exponential
: 2005/02/05

*/

#include <iostream.h>

#include <fstream.h>

#include <stdlib.h>

#include <iomanip.h>

#include <algorithm>

#include <time.h>

#include <math.h>

#define Dos 500 //data objects

#define QS 200 /IQueries

#define Sel 10 lIselect

#define K 12000 1l K

unsigned int QUERY_ary[QS][Sel+1]; Il

unsigned int A_ary[DOs] B_ary[DOs]; Il A B

unsigned int cost_cau(unsigned int *, unsigned int (*Q)[Sel+1]); //

61



void main()
{
char n[20]="ed500g200s002.txt"; Il
int i, j, 1,dl,s_di, d2,rl, r2, Delta_|, gmin=999999;
double e=2.718;
double t=1000.0, q, r3;
/| —=-mmmmmee QUERY_ary ----------
fstream file;
file.open(fn, ios::in);
if('file) { cerr << "Can't open file\n"; exit(1); }

for (i=0; i<QS; i++)

{
for (j=0; j<=Sel; j++)
(j==0)7? file>>QUERY _ary[i][Sel]:file>>QUERY _ary][i][j-1];
}
file.close();
I ==mmmmme- inzi_sch.txt ----------

ofstream dop;
dop.open("inzi_sch.txt", ios::out|ios::app);
if('dop) { cerr << "Can't open file\n"; exit(1); }
srand((unsigned)time(NULL)); I
for (i=0; i<DOs; i++) { A_ary[i]=0; B_ary[i]=0;} I
for (i=0; i<DOs; i++) I linear probing
{
I=rand()%DOs; while (A_ary[l]'=0) { I++; 1%=DOs; }

A_ary[l]=i; dop<<A_ary[i]l<<""; B_ary[l]=i;
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dl=cost_cau(A_ary, QUERY ary); s_d1=d1;

dop.close();
I =emmemeee- simulated annealing operator ~ ---m-mee-
while (t>=1) I
{
for (i=0; I<K; i++) I
{
if (rand()%2==0)
{
rl=rand()%DOs; r2=rand()%DOs; Il
while (r1==r2) r2=rand()%DOs;
I=B_ary[rl]; B_ary[r1]=B_ary[r2]; B_ary[r2]=l;
}
else
{
rl=rand()%DOs; r2=rand()%DOs; I
while (r1==r2) r2=rand()%DOs;
if (rl<r2)
{
I=B_ary[rl]; Il
for (j=0; j<(r2-rl); j++) B_ary[r1+j]=B_ary[r1+j+1];
B_ary[r2]=l;
}
else
{
I=B_ary[rl]; Il

for (j=0; j<(r1-r2); j++) B_ary[r1-j]=B_ary[r1-j-1];



B_ary[r2]=l;

}

d2=cost_cau(B_ary, QUERY_ary); I

if (d2<gmin) gmin=d2;

Delta_|=d1-d2; Il

if (Delta_I>=0) I

{ for (j=0; j<DOs; j++) A_ary[j]=B_ary]j]; d1=d2; }

else
{
g=pow(e,((double)Delta_l/t)); I
r3=(double)(rand()%10000)/10000;
if (g>=r3)
{ for (j=0; j<DOs; j++) A_ary[j]=B_ary][j]; d1=d2; }
else
{ for (j=0; j<DOs; j++) B_ary[jI=A_ary[j]; } 1/
}
}
t*=0.95; 1
}
I e s

ofstream fop;
fop.open("result_file.txt", ios::out|ios::app);

if('fop) { cerr << "Can't open file'\n"; exit(1); }

f0p<<fn<<n n<<u :||<<S_d1<<n ||<<|| :||<<d1<<n

:"<<gmin<<"\n";

fop.close();

I

ll<<ll



unsigned int cost_cau(unsigned int *b_ptr, unsigned int (*q_ptr)[Sel+1])
{

unsigned int r, X, w, y, z; unsigned int distance=0;

unsigned int c_ary[DOs], dis_ary[DOs]; bool result;

for (x=0; x<QS; x++)

{
for (y=0; y<DOs; y++) { c_ary[y]=0; dis_ary[y]=0; }
for (y=0; y<Sel; y++)
{
z=0; result=true;
while (result)
{
if ( *(*(q_ptr+x)+y)==*(b_ptr+z) ) { c_ary[z]=1; result=false; }
else z++;
}
}
z=0; w=DOs-1;
while (!(c_ary[z] && c_ary[w]))
{ if (c_ary[z]==0) z++; else if (c_ary[w]==0) w--; }
for (r=0; r<(DOs-(w-z+1)); r++) dis_ary[r]=1;
for (r=z; r<w; r++) { if (c_ary[r]==1) z=0; else {dis_ary[z]=1; z++;} }
r=0;
while (dis_ary[r]==1) r++;
distance+=(DOs-r)*(*(*(g_ptr+x)+Sel));
}



return distance;



/*

: Broadcast Data Location with Replication in Mobile Environments

: Microsoft Visual C++ 6.0

: bdlsme_Replication.cpp

: normal && exponential

: 2005/02/12
*/
#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <iomanip.h>
#include <algorithm>
#include <time.h>
#include <math.h>
#define PN 56
#define Dos 500

I (2-56)

//data objects

#define QS 200 /IQueries

#define Se 10 lIselect

#define K 12000 1l K
unsigned int QUERY_ary[QS][Sel+1]; I

unsigned int A _ary[DOs+PN] , B_ary[DOs+PN] ; //
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unsigned int cost_cau(unsigned int *, unsigned int (*Q)[Sel+1]);//

void main()

{
char n[20]="ed500g200s002.txt"; Il
char is[15]="inzi_sch.txt"; I
char pu[20]="popular_data.txt"; Il

int i, j, 1, d1, s_di, d2,r1, r2, Delta_Il, gmin=999999;
double e=2.718;

double t=1000.0, q, r3;

/| —=-mmmmmee QUERY_ary ----------
fstream file_a;

file_a.open(fn, ios::in);

if('file_a) { cerr << "Can't open file_al\n"; exit(1); }

for (i=0; i<QS; i++)

{
for (j=0; j<=Sel; j++)
(==0)7? file_a>>QUERY _ary[i][Sel]:file_a>>QUERY _ary[i][j-1];
}
file_a.close();
Il -=eeemene- inserting popular data objects ----------

for (i=0; i<DOs+PN; i++) { A_ary[i]=0; B_ary[i]=0; }
fstream file_b; /l

file_b.open(is, ios::in);

if('file_b) { cerr << "Can't open file_b\n"; exit(1); }

for (i=0; i<DOs; i++) { file_b>>A_ary[i]; B_ary[i]=A_ary[i]; }
file_b.close();

srand((unsigned)time(NULL)); I



fstream file_c; I

file_c.open(pu, ios::in);

if('file_c) { cerr << "Can't open file_bN\n"; exit(1); }

for (i=1; i<=PN; i++) I

{
d1=DOs+i; file_c>>l; ri=rand()%(DOs+i-1);
for (j=d1-2; j>=r1; j--) { A_aryj+1]=A_ary[j]; B_ary[j+1]=B_ary[j]; }
A_ary[rl]=I; B_ary[rl]=l;

}
file_c.close();
dl=cost _cau(A_ary, QUERY ary); s_d1=di; /i
I =emmemeee- simulated annealing operator ~ ---m-mee-
while (t>=1) I
{

for (i=0; i<K; i++) I

{

if (rand()%2==0)
{
ri=rand()%(DOs+PN); r2=rand()%(DOs+PN); I
while (r1==r2) r2=rand()%(DOs+PN);
[=B_ary[rl]; B_ary[rl]=B_ary[r2]; B_ary[r2]=I; // COST

else

rl=rand()%(DOs+PN); r2=rand()%(DOs+PN); Il

while (r1==r2) r2=rand()%(DOs+PN);
if (rl<r2)
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I=B_ary[rl]; //
for (j=0; j<(r2-rl); j++) B_ary[r1+j]=B_ary[r1+j+1];

B_ary[r2]=l;
}
else
{
s A

fOI‘(J 0; j<(r1-r2); j++) B_ary[rl- J]*B*xary[rl -1];

I".I“h.
AN

1 \3\

d2=cost_cau(B_ary, QUERY _ary);

.-"'_.- 4
F i B_ary[r2]=l;
i i

if (d2<gmin) gmin=d2;

Ih Delta_|=d1-d2; I
\ i (Delta I>=0) I
'|
l\\l\{ for (j=0; j<DOs+PN; j++) A_ary[j]=B_ary][j]; d1= (;/!r/}
x‘élse a_fl_-f
"'\-\.H : - i _.-'
NS A

q=pow \'(e«d__uble)oelta I d»yff” o

r3= (double)(rand()%lOOOO)/lOOOO

if (g>=r3)

{ for (j=0; j<DOs+PN; j++) A_ary[j]=B_ary[j]; d1=d2; } /I
else

{ for (j=0; j<DOs+PN; j++) B_ary[j]=A_ary[j]; } /!
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t*=0.95; 1

ofstream fop;
fop.open("result_file.txt", ios::out|ios::app);

if('fop) { cerr << "Can't open file'\n"; exit(1); }

fop<<"PN="<<PN<<" "<<fpn<<" "<<" ="<<s dl<<" <<
="<<dl<<" << ="<<gmin<<"\n";
fop.close();

}

I e s

unsigned int cost_cau(unsigned int *b_ptr, unsigned int (*q_ptr)[Sel+1])
{
int X, y, z, flag, Ic, r, len, len_min, old; Il
int distance=0;
int b[Sel], ad[DOs]; /lad query
for (x=0; x<QS; x++)
{
for (y=0; y<Sel; y++) b[y]=0;
for (y=0; y<DOs; y++) ad[y]=999; I b ad
lc=0; I
for (y=0; y<DOs+PN; y++) 1l
{
flag=0; z=0;
while (flag==0 && z<Sel)
{
it (*(b_ptr+y)==*(*(q_ptr+x)+z)) { b[z]+=1; flag=1; }
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else z++;
}
if (flag==1) { ad[lc]=y; lc++; }
}
y=0; I I r )
while (ad[y]<999)
{
if (y==0) { lc=adly]; y++; }
else y++;
}
if (*(b_ptr+ad[y-1])==*(b_ptr+ad[y-2])) { r=ad[y-2]; ad[y-1]=999; }
else r=ad[y-1];
y=0; len_min=999999; I
while (ad[y]<999)
{
Ic=adly]; len=r-lc+1; if (len<len_min) len_min=len;

y++; old=*(b_ptr+ic); z=0; flag=0;

while (flag==0)
{
if (*(*(q_ptr+x)+z)==old)
{
b[z]-=1;
if (b[z]==0)
{
r++;

while (*(b_ptr+r%(DOs+PN))!=old) r++;

flag=1,

72



b[z]+=1;

}

else { flag=1; b[z]+=1; }
}
else z++;

}

distance+=len_min*(*(*(q_ptr+x)+Sel));

}

return distance;
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