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f*Algorithm of constructing of Path Bitmap (PB) */

1. Wait for PBs from all children

2: for each pair positions in PBs do

3. if (PBL[J], PBL[J-1]) £ (0,1)) then

4: w:=1that ((PB;[J] less or equal than other PB[J]s) and (PB;[J].PB;[J-1])#(0,0))
* we must find the pair posihons that contain a resource and related counter less
or equal than others™®/

5 PBr[J-1]=(The weight of edge of node 1) attach (transform PBy[J-1] to binary to
length PB,,[J] ) * if PB,{J]=0 then PB7[J-1]= The weight of edge of node 1*/

6: PBr[I]=PBy[IHlength of weight of edge of node 1

7 PBy [J-1]=Transform PBr[I-1] to decimal

8 PBL[J]=PB1[]]

{*Algorithm of constructing of Counter Bitmap(CB)*/
1: Wait for PBs from all children
2: for each pair positions in PBs do
k:=0
for each child node 1 do
if find local resource information then
k:=k+1
k:=k+CB;[related position]
CBy[related position]:=k
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vhdl sle oS o cpsls [Lest o =¥

oaS odg sla &5 4 ¢ (programmable device) g3, aebip BB Llug 8acig 8 5l 6 lews 09
—tlaie 0o Sy G oS active-cad wile Wil osls &SIl 65UsS (sl oS s EDA (sl l38l 6 55
A5l o0 CPLD ¢ FPGA goizxe &l jlas plod (sl y

S sibdae by SG vhdl -0
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Architecture . ARCHITECTURE . architecture :05 )l05 o2 b (8,8 7o 5 OlolS i 0,5

=l oo gilee A L ail o Slhgiws jl e o ol jo Lol sloaS (6 a5 9,0 4SS -Y
g oo 1zl w2 b g 0, LSS &l jgiws g Caned o 5 cpp wle VI jo Ol jgiws
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9l Cawas (1 g SRy y 9590 0 (AT w0 SO

Library IEEE;

Use IEEE.std logic Y)7¥.all;

Entity prime is

Port (N+, N), NY, NY: in BIT ;

F: out BIT);

End prime;

Architecture prime) _arch of prime is
Signal and), andY, andY¥, and¥: bit;

¥
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Begin

and)<= (not n¥) and n*;

andY<= (not n¥) and (not nY) and n);
and"<= (not nY) and n) and n*;
and¥<=nY and (not n)) and n*;

f <=and) or andY or andY or and¥;
End prime_arch;

ST 95 959939 % -V -0

entity : g Ll jgiws (pdgl b aS oo, o] &8g 95T : Entity -

% dalgs el Entity b vhdl (>1,b 10 codiaas ,2 diuon

= <& 5 end Entity; « Entity &,L.e 90 o Lol main les [0 Ojle a0 ) Lol auli Lol 55 10
salys o 51 e 8,05 oo 3 Entity 6 aolS lie oy lo |, o] olb wuad Lot a5 ot plingss

A g0 b oS >,k processor S
Entity processor is

End entity;

§ Sz 095 (o0 iy entity jlom a5 (29,5 9 (6399 51 jekiie peien WL V>
clock gl,m iS5 )8 jlaie pes S lo L caijlon G glpbus b o508 G sligy wile & o ol \L -
odge = |y Lo ools Jlasl aiiby a5 7,5 4 gl J510 5l 5 e 42 )15 51 (Bl )l sl ol Y

Al

: Architecture -Y

S (8l 81 elamg 551 0 558 (oo ol a8 oIS (550505l aile S 5501 a8y o o
o Vhl (Ll S5 5 s ety ol onbly 48l 3 43T b 505 8 LS 5 008
ey o plol 1) ol 18 l.a.._eo oles architecture oS oo 2,3 |, remote control ;jles tv 1o Mie il

FOgl g0 Ly pal p5 Djge 4y 4S
Entity tvset is
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End entity tvset;
Architecture tvy- - - of tvset is
End Architecture tvy- - -;
P Aid 45 9 pudd I8 Architecture Coowd )0 quily oo o 45T Sljsis
\- functionality (behavioral)
Y- structural
Eloil a9 0iiS o ogi | i L8, La 88 Le &l ygiws a5 cwl o] (behavioral) g ,Ls, 5l jslaie
P g b aelp 43sS0] (50,5 3 )5 )1 it j3 Lo ()15 0 5 0l a8 )5 IS @y e
Oll Sl ol axiigi gy ool 4 Lo a5 (gl asliy ogd 5 S0 (Jg 092 walss oo 0aiiS 3w sl I3
s
clend ploi g il oS dlaie sla low a5l Lo &l jgiws oy (structural) Jleisle 5l jelaie
a5l (0,5 Frimdg b (oo 4SS JolS (o gh 4alipy (nl 4 45 08T (oo hrogl | e 50 S99
Sy anlgs leis 515 L bawgs Ll S o Jg asl oo Lol o asl

. Architecture oi> L ,ls Entity G Lads oo jlo 1, o] >l 0l b a5 o ;o

ol ails Entity (solowi puiles sed architecture G (gl (s G Sy Clas ol oS

S Ay pj Jle &

s o vhdl el SO lge an 1) S (LS aliBie (slo ousjls L a5 (mainboard) (69,900 S
b8 e 00,10 0 5 G add g Conl ali  Entity Ceond yled Lo 0 guiie a5 00wl oy 5
CPU (gl Mo ol o0 o 4l sla Architecture jlos alisre (sl 0nijlo g oo ,lo o2 Entity O
: cols euole> Amd « Intel « Cyrix sls

Entity Pentium is

End entity Pentium;
Architecture Amd of Pentium is

ﬁnd Amd;
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Architecture Intel of Pentium is

End Intel;
Architecture Cyrix of Pentium is

End Cyrix;

3515 OF il (oo peiBlo gloial a8 sl oassloy g9 2 4 (e o (gl sl (i SG B L
IEEE U & gl ailssls jo 5,5 oolatl Architecture ;o lg oo 45 Jlygimd dod 0uiS Jog 8 )guine
= pgtie U g olailbiwl e Jaal s S1o S #8,1) Jls! Slolggl g o] a0 dnxlio b oyls 4>
A 00,50 L1505 90 aadS JLoo @ 1 ;0 99350 (GLpllS 40 o 035 louo | LIBRARY loul 90,95
g o8 ol AZwd duw 4y A3yl 0924 Library ;o a5 Packages U b g

standard -

A, a5 90 AlbuliS pU asli s lal jo 515 090 oo a8 )5 Jlas 0 Default & g0 4 ailsulis )
Ll g Lo Koo o lasbuwl glgil ples Jolis a5 0,5 o a5 jostandard |, ] (0,8 i ysb 4 ,LLalS
Textio -V

lgiy a S glasly olaie 4999, oo 5 4 Vhdl L (g5le Jow 5 (5lw il jslaie 4y Ladd library
D09 (g0 aldgl Aol slail j0 O jse (s g s 950 (65l 0ol reloe O jlaw (s,

Library Std;
Use std.textio.all;

STD LOGIC yysf -Y

o=l an ol Gl 95 (oo oolainl gz o lais a4 dlian 5 ol ALS o 50 505 5y g (et

s Sl Q)s.«:
Library IEEE;
Use IEEE.Std Logic \\s¥.all;

vhdl 4ol y oS Juokoxi —F-

¢ o)lez full adder G asl
Library IEEE

oy
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Use [EEE.STD_LOGIC \y#¥.all;

Entity Adder is

Port(

Iv :in STD LOGIC VECTOR(Y downto -);

Iv : in STD LOGIC VECTOR(Y downto -);
Carry : out STD LOGIC;

Sum : out STD LOGIC_VECTOR(Y downto -)

%::nd adder;

Architecture fulladder of adder is

Signal ¢\,cv,cv:std logic ;

Begin

Cr<=iyv(-) and iv(-);

Sum(- )<=i\(+) xor i¥(-);

Cy<=(@\y(V)and iv(})) or (iv(V)and cV) or (iv(V)and cV);
Sum(1)<=11(}) xor i¥()) xor ¢\ ;

Cy<=(i\(¥)and i¥(Y)) or (i1 (Y)and cY) or (iv(Y)and cY);
Sum(Y)<=i\(Y) xor iY(Y) xor cv;

Carry<=(i)(v)and i¥(¥)) or (i)(Y¥)and cv) or (i¥(¥)and cv);
Sum(¥)<=i\(¥) xor i¥(¥) xor cY¥ ;

End fulladder ;

data types L ool glgil —0-0
Boolean -l

) e dn ] el ogau truee  false 5ile 4y b Lale g eyt gt Lsl ools go5 ol b Lz

Type Boolean is ( false , true );

Type character is ( null , soh, ..., 'a','b',...);

oA
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: u)l.c.\ 0920
Type integer is range -Y VFYFAYSEY to Y1 FYFAYSEY;
real -5
: u)l.c.\ 0920
Type real is range -1,-e¥-A to \,-eY-A;
bit -o
: u)l.c.\ 0920

Type bitis ('-',"');
olads ols £ Sy (55 b iy 35 50
= |y o ,u€ g (temperature) Lo « (current) b ;> « (distance) alold «(time) ;loj aiile SG 38 slosaeS
PAS Az gl ABb (oo time iy x990 50 45 ) Jle 05 iy pa g5
Type time is range SYYEVEAYTEY to YYEVEAYTLY

Units
Fs:
Ps="V+++fs;
Ns=)V+++ ps;

Us=)+++ns;

Ms=1+++ ys;

Sec=")+++ ms;

Min = 1+ sec;

Hr ="+ min;
End units;

Lol po Jools g 08,5 il j0 (63959 Oylgie @0 1, Xy,Z Coo duw &S umsgio (5] 4ol oudlys ot Jlie

caes oo B0 (2, oy plcarty g5 (295 0,
Entity Sum is
Port (x,y,z:inBit;
S, C:outBit);
End entity;
Architecture RTL of Sum is
Signal Sig : Bit ;
Begin
Sig<=x xory;

IR
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S <=Sig xor z;
C <=(xandy) or (y and z) or (x and z) ;
End RTL;

o
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ouia] (515 5 (5 oS Az

S d V-7

Slopins 10 S 5 pteo o Dlegdge 51 (o Lo w05 alaxdle aslihly cpl )0 a5 4gSles
S altas iy Sl 00l ol 355 4 |, 0y 5 ) eioes 31 (6 Dligiod g ol 45 0y 5
S5l el lm 9n 5 b 0 e @S Gl L IS Gl o mlaiSle 0y )5 laasee )0 ae
92,5 50 e @i S sl 1) (o) Lo aelilly cnl o e ales ;S solinal logy i By LS
slayig sleslewl L g oS s 0,053 la o sloo )5 0 a5 olaosls 5l oolaiul b as pyols slprinn
=l Lo, an anzlie (an g s yone S 3250 1) Gl goleiiiy ae Sl o8 2o
S a8 olsS ey o yo 5 (BLal 5 5502

GMT ‘_le)lf —Y-?

o9 30 ST aSk) alex 5l eads 090 1) Hledgs goleidny bgy il Sloz 3l pilyi o Lo oail o
) (oS bl 551y 0,8 SOl ase bbb b g molio at o aliie ledgd ae alS (golpainy
Shass 3l )5 lp mlbee iS5 Sl o 1) (a5 i Sloweal Wl oo e @iS
Eo iz 2iS GG] oloyl ols Sgupn 1) aie @lST golpiin g, Ole e &S (6,500 sl Sal,
il HolB aS e dge laisS w ) v oS ST cn el e iS00 oSl lawgi S SG 6l
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Abstract

Today, with the development of grid environments and an increased number of resources and
geographical distribution, finding a resource discovery algorithm that can provide a user’s required
resources in a short time with low traffic, is an important task in resource discovery. Although recently
developed approaches remove many of the defects of previous methods such as single points of failure
and heavy loads as well as significantly improving the system efficiency, a user’s query is again sent
to unnecessary paths, so regarding the large number of nodes in grid environments, the system
efficiency is reduced due to this additional traffic.

In this thesis, we propose a new algorithm and its use of a weighted tree for resource discovery. We
use a bitmap where the number of bit positions is proportional to the number of attributes for each
resource. Actually, in every node of the tree there will be a footprint of existence resources in children
and the descendant of that node, so when the user’s request reaches each node, if the requested
resources are available in its children or the descendant, we can directly and without referring to extra
nodes and unnecessary traffic reach the node which owns the required resource.

We compare our algorithm with previous algorithms using simulations and results and show that the
number of nodes visited in our resource discovery algorithm is less than that for other algorithms, and
the difference would be significant with an increase in the number of nodes. Also the cost of update in
our proposed algorithm is low.
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