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ABSTRACT

This research proposes the parallel data compression with Bzip2 on a cluster of PCs. In
particular, three strategies are introduced: 1) The MSBzip2 strategy, 2) The AWBzip2 strategy
and 3) The AWWBzip2 strategy. The first method (MSBzip2) adapts the idea from the exisl.ing
PBzip2, which is performed on shared-memory parallel architectures, controlled by the master
processor. The last two methods (AWBzip2 and AWWBzip2) are presented with no master
processor in order to reduce the communication time between the master processor and the slave
processors. Therefore, in this case all processors will split the data into a number of blocks of the
same size, compress the block of data and write the block of compressed data in parallel. The
major difference of the last one (AWWBzip2) is that all processors will split the data into a
number of blocks of the different weighted sizes in order to concurrent access the centralized
input/output (1/0) device (or first-finish first-write). On the cluster system of size up to 5
processors (Ps), the experimental results showed that the AWWBzip2 strategy and the AWBzip2
strategy improved performance over the MSBzip2 strategy at least 19.91%.and 18.75%,

respectively.
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Huffman (C)
n = the size of C
insert all the elements of C into Q,
using the value of the node as the priority
foriin 1..n-1do
z = a new tree node
x = Extract-Minimum (Q)
y = Extract-Minimum (Q)
left node of z = x
right node ofz=y
flz] = fIx] + fly]
Insert (Q, 2)
end for
return Extract-Minimum (Q) as the complete tree
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2.3 MSINTUITOUL (Performance Measurement)

»

aa ar Y a a o
M IAANTIOULTUADUITNITNNADUN AADSUUVYUIY (Parallel algorithm) 923
w Y ' 3 a a 4 .
ANUFUFOUNTVUADUITNITNIIADUNAADIUVUDYNIY (Sequential algorithm) 1ABAINI5D
a Aq @ 2 a a J o
Uszmumannanldlumsilszuiana (Response Time) DAITINITIWNUYUVDINIIULID
a a y 4 ' P 1 a
(Speedup) az1lsz ANTNIN (Efficiency) iialdmiinelszuranamuiu Tunisdszuiananss
[ o ar 4 Aé ar 3
vuszuvadmaesawisatanam g lunmsszurananunialalasiunanldlums
g ia = 4 o -
Yszuranadasudusuduganisdszutana  Fe¥aldMauuneynsy (Sequential
Programming ) WAzUUYUIY (Parallel Programming) 1agazsiinmisianainlylunis
4 ' g y oy 34 ' °o_ o s
szanana F9liswnaildlumsihodeyauunu 13 lumitenusidrses (Hard disk) uag

o . 4 & 5.
N15A9A192DU (Initialization) V93 MPI mmzmumsmaawzgﬂmﬂsa@im

2.3.1 nail¥lumsiszanana (Response Time)
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(Theoretical Approach) nmﬁgl%"lu M3szurananu U (Parallel Computation) 3&a1U1TD
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T
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AAADADE15 (Communication Time) 'szmnwuaaﬂs:mawauﬂuﬂuquu ua lumailfiia
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(Computation Time) taziai ¥ lunsaaasdomisennamiooilszuiana (Communication

. 4 a ' ¢ o - a o =
Time) ¥91lndse liflugud dansdigaund Taveziidnuazawanmsi 2.2

= v o o e
p tcomputmlon tcommunu:atlon (2.2)
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- .:; é ] d‘ 9
t . fo nan1¥lunisdszuanada lusrunam e lums
computation

AaapdomIszyNanuIvlszuiana

t . denamIFlumsdemssznnaniioiszuana (611)
communication

ar u’: = wa q‘ " 3/ J
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) 4 & - . . ' o
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-1 L] 4 ¥ > " 1 ] 4 4 C; L}
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T 3 I 1 — i
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communication

2.3.2 90 IMSINNVDIN NS (Speedup)
[ = o o W A =4
wennnmstanan ¥ lumsdszuiananditimnsniadns ML I

(Speedup) ¥0aMsszuranauuvinu 1@ dsaumsi 2.3 (8] [13]

T
B = 2 Kp (2.3)
p T
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2.3.3 Uszansmn (Efficiency)
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= ' ' d 3
ngalii 3.1 misolszurananIuRL (Master Processor) 3z81udayaiazudondoya
¥
dov uazdaudondeyados ldamisnlszulanativdadeya (Slave Processors) viuzuiill
A ' o 1 s oo ' '
3009 auasuNnudenteyaden Wude Namiinlszuranasziivaendeyatevveuday
¥
milszurana Mmiuudaymitolszuranasziinisiivdadoya nasnnuaaz i
[ = ' o [ =3 ' a0 =)
Uszananatudadeyaads wirolszuanativdadeyaszdavdendeyadesiiiiumsiiy
o M v ' ' a 4 Y ' a
dauda Tddamiaolszuananiugu uazmiinilszulananluuIzIveuUaoNYBY At
' o w 1 5 v d o @ 1 o
munstusaudivoanng minedszananaiuniudoyanadniamdrwuneundives
=] ¥ v
vaendeyatos

o ' s 4 a " S w Yy aad o a
fetasiamiioudui 1o-3 (MPI-C like) vosmsTiudadoyaduitiomaaiany

Start
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &procs);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
Master Process
MPI_File_open(MPI_COMM_SELF, filename, MPI_MODE_RDONLY | MPI_MODE_UNIQUE_OPEN, :
MPI_INFO_NULL, &fh); :
MPI_File_get_size(fh. &filesize),
I*calculate size of data for each process*/
filesize = filesize/sizeof(char):
length = filesize / nprocs + 1
for (i=1; i<=nprocs-1; i++)

"read and send data to another process */
MPI_File_set_view(fh, i*length * sizeof(char) MPI_CHAR, MPI_CHAR, "native", MPI_INFO_NULL); |
MPI_File_read(fh, buffer, length, MPI_CHAR, &status):
MPI_Get_count(&status, MPI_CHAR, &count);
MPI_Send(&count, 1, MPI_INT, i, 1, MPI_COMM_WORLD );
MPI_Send(buffer, count, MPI_CHAR, i, 1, MPI_COMM_WORLD )

Slave Process

/*receive data from master process */

MPI_Recv(&count, 1, MPI_INT, 0, 1, MPI_COMM_WORLD, &status):

MPI_Recv(buffer, count, MPI_CHAR, 0, 1, MPI_COMM_WORLD, &status);
All Process Compression (Bzip2)

BZ2_bzBuffToBuffCompress (outbuf, &outsize, buffer, count, 9, 0, 30 );
Master Process

MPI_File_open(MPI_COMM_SELF, filenamebuf, MPI_MODE_WRONLY | MPI_MODE_CREATE,

MPI_INFO_NULL, &fh);

MPI_File_set_view(fh, 0, MPI_CHAR, MPI_CHAR, "native", MPI_INFO_NULL);

MPI_File_write(fh, outbuf, outsize, MPI_CHAR, MPI_STATUS_IGNOREY);

sizeview=outsize;

for (i=1; i<=nprocs-1; i++ )

/*receive and write data from another process */

MPI_File_set_view(fh, sizeview, MPI_CHAR, MPI_CHAR, "native", MPI_INFO_NULL);
MPI_Recv(&outsize, 1, MPI_INT, i, 1, MPI_COMM_WORLD, &status);
sizeview=sizeview+outsize,

outbuf = (char *)malloc(outsize* sizeof(char));

MPI_Recv(outbuf, outsize, MPI_CHAR, i, 1, MPI_COMM_WORLD, &status);
MPI_File_write(fh, outbuf, outsize, MPI_CHAR, MPI_STATUS_IGNORE);

Slave Process
/*send data to master process */
MPI_Send(&outsize, 1, MPI_INT, 0, 1, MPI_COMM_WORLD );
MPI_Send(outbuf, outsize, MPI_CHAR, 0, 1, MPI_COMM_WORLD );

.......................................................................................................................................................................................................................................................

4 ar ' a - d A = - e g aa o - o
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Yoyaiiazyhimstiuéa
D, By D,,
Y A A A
e [ e > oenenee >
P, P, P, aes Py,
d, d, d, oes d,,
Y Y
Voyantuon
We P naaImsanaesyrIanuInszuiana

51 3.3 msfludadeyanuuvunudisitieduagiidny

dednsiamilowduii 1o-¥ veamsiiudadeyadioiteauiagiisny

Start
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &procs);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
All Process Calculate size of data and Read data ‘
MPI_File_open(MPI_COMM_SELF, filename, MPI_MODE_RDONLY | MPI_MODE_UNIQUE OPEN
MPI_INFO_NULL, &fh);
MPI_FlIe_get_sme(fh &filesize);
filesize = filesize/sizeof(char);
length = filesize / nprocs + 1;
MPI_File_set_view(fh, myrank*length * sizeof(char), MPI_CHAR, MPI_CHAR, "native",
MPI_INFO_NULL);
MPI_File_read(fh, buffer, length, MPI_CHAR, &status);
MPI_Get_count(&status, MPI_CHAR, &count);
Compression (Bzip2)
BZ2_bzBuffToBuffCompress (outbuf, &outsize, buffer, count, 9, 0, 30 );
All Process Communication and write data to a single file
MPI_File_open(MPI_COMM_SELF, filenamebuf, MPI_MODE_WRONLY | MPI_MODE_CREATE,
MPI_INFO_NULL, &fh);
if (myrank==0)
start=0;
if (myrank>0)
MPI_Recv(&start, 1, MPI_INT, myrank-1, 1, MPI_COMM_WORLD, &status);
if (myrank<nprocs-1)

size=start+outsize;
MPI_Send(&size, 1, MPI_INT, myrank+1, 1, MPI_COMM_WORLD );

}
MPI_File_set_view(fh, start, MPI_CHAR, MPI_CHAR, "native", MPI_INFO_NULL);
MPI_| “File = write(fh, outbuf, outsize, MPI_ CHAR, MPI STATUS IGNORE)

31t 3.4 Medusimnilowduiile-3 miflusadeyadrvitedudbayiidny
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3.3 mstiudaveyanuuvinuaIIBeAUITagaUIiagiFWy) (AWWBZip)

‘w9 b 4
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Windunuiimingaudmivnsiimuminminvesnismisudendeya
' < & . 4 & a
NN TIALATLLDUDY 11 MIARMYUIUVONS IWLLFoa (Exponential)
c'\ d? d” ] d' 9 " v 9 & J dy 7c
mamuueuu limunge esnin dunisdoyadismamuiuuuiiagih
o ' ' ' o
TRudendeyadevvesniivilszuraiie vinaluguin dlidesldina
a 2 | -
Tumistudadoyauiniu H30MIMVIUIVVABNTAY (Logarithm) N15
1 S ] v 19 ¥ A & & o qw
muvuny U himang e Wesen dunisdeyadionsmiuiunuuiisziln

9 '

=] " = il " s @
“iJﬁﬂﬂ‘llﬂllﬁﬂ'ﬂﬂ‘llﬂ\i‘ﬁu'Jtl‘lj‘iz'll'iﬁﬂﬁﬁ'wc] Mﬂlﬂ1ﬂ1ﬁllﬁﬂﬁ13ﬂﬂlﬁﬁﬂuﬂﬂ

M Vo e W ' ] ¥ o q ¥ o o
Tilddmumiminvesmsuisuaendeya il ldginssiduyneriym

o ¥ o 4 °y v Ao 19 =3 ¥ ' A
FAUHINAHWIDUNU FIUTHUNINNTHUA IHUADNVIYAUDUNIHUIE T @105

w1 ld9naums



27

N—iW,
1=

P

B

2

A TR v de v d v VA " e

o w D mﬂuﬂ'nﬂmuﬂ‘lwuaﬂnwgauaﬂwmmmnmaﬂu Iﬂﬂ
' : as [ o J " as a a A W 4 ]
ﬂ1u1ﬂuﬂ§]$lmﬂﬁNﬂuﬂluﬂgﬂUﬂizﬁﬂﬁﬂ’lW‘UENix‘UUW’BﬂﬁﬁWIBS U w=

0.01%, 0.02%, 0.03%, ..., 0.99%, 1% VoavwIAToyaNnszimsiudadoya

3 o Y k4

Fmsdudadeyaisiiaedumsiudadeyanvvyuiudiedsiswguuueauiag
o a A aa @ a aa o ¥ 4 ¥ ' ' ' P =
D@y Ao Iseduiagianyiimuali vaendeyadovvesuaazivilszuranalivinah

' ' ' ' =1 3 [ < '
iy uaastivaendeyadesveandazmirvdszananasziivinadsiuie vdendoyadon

€

=

o 4 =1 " o w o a J < '
o Ulliﬂﬂ&'uﬁnﬂﬁlﬁﬂﬂq@ U’ﬂﬂﬂ%ﬂgﬁﬂﬂﬂﬁ1ﬂﬂﬂﬂm%ﬁ‘umﬂmnmuinmlaﬂﬂ‘i’fagmlau

W " ey o Ao ¥ =] 3 U 0o & W - a g =
Wwuusnmnuihmunninualyd "Llﬁﬂﬂ“l.lﬂQﬂﬂﬂﬂfﬂﬂUﬂﬂqﬂﬂzuﬂlu'lﬂlw.u‘ﬂuinﬂﬂﬂﬂﬂ

1Y '
Y v o o @ o

" o @ " ° Vv ™) (=1 1 a 3
E]lluﬂUi’JUﬁWﬂ‘lJﬂ‘EluHu1£ﬂ1ﬂuu1ﬁuﬂﬂﬂ1ﬂuﬂ1'ﬂ uuﬁa Uaani’fau”atlﬂmzﬁﬂmmmnﬁu
-

o = ' 1 o o '

!%l’e]ﬂ“] TUNIEMIDIUADNVDYAVDUMAVTANIY

£
Il

- P g ¥ a4

NSEUIUNMINADIAD NTLUIUMSTUDATOUA Uﬂaﬂmﬂuaaauw'lﬁ’a1ﬂns:mums

o = s o ' a0 o o’: ' v
usn szgnimstudadoya uazez lAudendeyatesiniumsiivdauda niminudazmiio
szunama iNMsAaRedaaITNUIZNIINUInsZIaKa Ao EiinsdIvuIAveIUAen

9 " ~ o =) o 9 ¥ M F o w [ ]
‘1]ﬂl}"ﬂﬂﬂﬁ'ﬂ‘ﬂ"Iﬂ’li“lJ‘lJ'é]ﬂ‘iJ‘EBiJ“mm’J‘H‘ENHN'JUIJSZH’JﬁHﬁ‘U'ﬂHﬂﬁ1ﬂ‘U!.!‘iﬂ (P,) 'hijQ‘H‘LI’JU

'
o ar s o ar A

9 =) 1 3 u.l’ '
dszwranadeyadraudali Ao wusvlszuranadeyadiduinans () vimiu wiae

a

" "
0o @ A o

=] ' o o 1
Uszuranadeyadrdundesazihvinavaendeyadesiivhmsiivdadeyaudvesniing

o w 1 o g 1 { o L i ar
Uszuranadiaunounih sawivvavesuaendeyadesniimsiiudadeyauda dalilis

s L 3 o

' 3 9 ' o 4 da , ¥
Hu’)ﬂﬂﬁzu'JﬂNa'UBQUﬂﬂﬂmﬂgﬁUﬂUﬂ’]ﬂUﬂﬂvtﬂ PINAD ﬂu'JUﬂ'izU'JﬂNﬁﬂJU%!ﬁa']ﬂU GREY

D.

o [

~
~n
£y "
(P,) My wiwszananadeyadidunauenihvinavdendoyadesiihimsivdadoya
v
i

o

' o a Y -] i A o
udrwesmitvlszuanadauneunth sauduvinavesaendeyadesivinsiiudadoya
9 ' [ ' =] Y ' 0 W w [ ' n:l’l ) v
uaa da lldamicnlszananavosuaendeyadosdiaudaly usuiide lsunszvistaniiae

= o as =
Uszuranavesvdendoyadidugaiie (P) nszuaunisganioio nszuIumadon
ududoya naswnuaazmiolszanana lddadedomsiuuds mlinng misvlszuiana

= ¥ ' o Y | a o v o P
'ﬂ'lll'l'iﬂlﬁ]ﬂutlﬂu‘“ﬂu"ﬁﬂlﬂ‘umazﬂﬁﬂﬂ‘“ﬂyﬁﬂﬂﬂ'ﬂ'ﬂ‘}ﬂ’li'ﬂﬂﬂﬂug?.lﬂ ﬂ@llﬁﬂﬂ1u2ﬂﬂ 3.5



28

8/ d' o - e
Vo anwMNMIvUON
D, D, s 2 Dy,
L4 : y
----- > e
P, P, Py,
d, d, d;,
4 Y X ;
' doyaitiudnudd
iife > HAAINIAAADIZTNIINUY 328K

1 3.5 msDudadeyaunvvudwisiedudagauitiagidnyg

£

o a

w ' o S A v ¥ a ¥ - @ a
Ap1esHamloudui lo-¥ veamstudadeyadeteauiiagiubagiiawy

W

Start
MPI_Init(&argc, &argv),

MPI_Comm_size(MPI_COMM_WORLD, &procs);
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);

All Process Calculate size of data and Read data
MPI_File_open(MPI_COMM_SELF, filename, MPI_MODE_RDONLY, MP]_INFO_NULL, &fh):
MPI_File_get_size(fh, &filesize);
filesize = filesize/sizeof(char);

Pweight = filesize * weight / 1000;

length = (filesize - nprocs * (nprocs - 1) * Pweight / 2 ) / nprocs + 1;
start=0;

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

length = length + i * Pweight;
start = start+length;
}
length = length + myrank * Pweight;
MPI_File_set_view(fh, start, MPI_CHAR, MPI_CHAR, "native", MPI_INFO_NULL);
MPI_File_read(fh, buffer, length, MPI_CHAR, &status);
MPI_Get_count(&status, MPI_CHAR, &count);
Compression (Bzip2)
BZ2_bzBuffToBuffCompress (outbuf, &outsize, buffer, count, 9, 0, 30 );
All Process Communication and write data to a single file i
MPI_File_open(MPI_COMM_SELF, filenamebuf, MPI_MODE_WRONLY | MPI_MODE_CREATE, :
"MPI_ INFO_NULL, &fh); i
if (myrank==0)
start=0;
if (myrank>0)
MPI_Recv(&start, 1, MPI_INT, myrank-1, 1, MPI_COMM_WORLD, &status);
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if (myrank<nprocs-1)

size=start+outsize,
MPI_Send(&size, 1, MPI_INT, myrank+1, 1, MPI_COMM_WORLD ):

}
MPI_File_set_view(fh, start, MPI_CHAR, MPI_CHAR, "native". MPI_INFO_NULL):
MPI_File_write(fh, outbuf, outsize, MPI_CHAR, MPI_STATUS_IGNORE):
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#include <stdio.h>
#include <stdlib.h>
#include <mpi.h>
#include <bzlib.h>
main(int argc, char *argv[])
{
int start, end;
int count;
int length;
int error;
char* buffer;
char* outbuf:
int nprocs;
int myrank;
int outsize,insize,sizeview;
double starttime, finishtime, starttimel, finishtimel;
char *filename;
char *filenamebuf;
int i, size;
double weight, Pweight;
int algorithm;
MPI Status status;
MPI File fh;
MPI Offset filesize;

MPI Init(&argc, &argv);



starttime = MPI Wtime();
MPI Comm_size(MPI_COMM_WORLD, &nprocs);
MPI_Comm rank(MPI_COMM_WORLD, &myrank);
algorithm = atoi(argv([2]);
if (algorithm == 1) // MSBzip2
{
if (myrank == 0) //Master
{
filename = argv[1];
filenamebuf = (char *)malloc((strlen(filename)+7)*sizeof(char));
sprintf(filenamebuf,"%s.bz2", filename);
MPI File open(MPI_COMM_SELF, filename,
MPI_MODE RDONLY | MPI_MODE_UNIQUE_OPEN, MPI_INFO_NULL, &fh);
MPI_File get size(fh, &filesize);
filesize = filesize/sizeof(char);
length = filesize / nprocs + 1;
for (i=1; i<=nprocs-1; i++ )
{
buffer = (char *)malloc(length * sizeof(char));
MPI File set view(fh, i*length * sizeof(char), MPI CHAR,
MPI_CHAR, "native", MPI INFO NULL),
MPI File read(fh, buffer, length, MPI CHAR, &status);
MPI Get count(&status, MPI CHAR, &count);
MPI_Send(&count, 1, MPI_INT, i, 1,
MPI_COMM_ WORLD );
MPI Send(buffer, count, MPI CHAR, i, 1,
MPI_ COMM WORLD );
}
buffer = (char *)malloc(length * sizeof{char));
MPI _File set view(fh, 0, MPI_CHAR, MPI_CHAR, "native",
MPI INFO NULL);
MPI File read(fh, buffer, length, MPI CHAR, &status);
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MPI_Get_count(&status, MPI_CHAR, &count);
MPI File close(&fh);
}
else // Slave
{
MPI Recv(&count, 1, MPI INT, 0, 1, MPI COMM_ WORLD,
&status);
buffer = (char *)malloc(count* sizeof(char));
MPI Recv(buffer, count, MPI_ CHAR, 0, 1, MPI COMM_WORLD,
&status);
}
outbuf = (char *)malloc((count + 600 +(count/100)) * sizeof(char));
BZ2 bzBuffToBuffCompress (outbuf, &outsize, buffer, count, 9, 0, 30 );
if (myrank == 0) //Master
{
MPI_File open(MPI_COMM _SELF, filenamebuf,
MPI MODE_WRONLY | MPI MODE CREATE, MPI INFO NULL, &fh);
MPI _File set view(fh, 0,MPI_CHAR, MPI CHAR, "native",
MPI_INFO NULL);
MPI File write(fh, outbuf, outsize, MPI CHAR,
MPI STATUS IGNORE);
sizeview=outsize;
for (i=1; i<=nprocs-1; i++)
{
MPI File set view(fh, sizeview,MPI CHAR, MPI CHAR,
"native”, MPI INFO NULL);
MPI Recv(&outsize, 1, MPI INT, i, 1,
MPI_COMM WORLD, &status);
sizeview=sizeview+outsize;
outbuf = (char *)malloc(outsize* sizeof{char));
MPI_Recv(outbuf, outsize, MPI CHAR, i, 1,

MPI COMM WORLD, &status);
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MPI_File write(fh, outbuf, outsize, MPI CHAR,

MPI STATUS_IGNORE);

}

}
MPI_File_close(&fh);
}
else // Slave
{
MPI Send(&outsize, 1, MPI_INT, 0, 1, MPI COMM_WORLD );
MPI_Send(outbuf, outsize, MPI_CHAR, 0, 1, MPI COMM_WORLD );
}
finishtime = MPI_Wtime();

printf ("Process %d Total Time is : %5.8f \n",myrank .finishtime-starttime);

if (algorithm == 2) /AWBzip2

{

filename = argv[1];
filenamebuf = (char *)malloc((strlen(filename)+7)*sizeof(char));
sprintf(filenamebuf,"%s.bz2", filename);

MPI_File_open(MPI_COMM_SELF, filename, MPI_ MODE RDONLY |

MPI MODE UNIQUE OPEN, MPI INFO NULL, &fh);

MPI File get size(th, &filesize);

filesize = filesize/sizeof(char);

length = filesize / nprocs + 1;

buffer = (char *)malloc(length * sizeof(char));

MPI File set view(fh, myrank*length * sizeof(char),MPI CHAR, MPI CHAR,

"native”, MPI_INFO NULL),

MPI_File read(fh, buffer, length, MPI_CHAR, &status);
MPI_Get_count(&status, MPI_CHAR, &count);

MPI_File close(&fh);

outbuf = (char *)malloc((count + 600 +(count/100)) * sizeof(char));

BZ2 bzBuffToBuffCompress (outbuf, &outsize, buffer, count, 9, 0, 30 );

if (myrank==0)
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{
start=0;
}
if (myrank>0)
{
MPI_Recv(&start, 1, MPI_INT, myrank-1, 1, MPI_COMM_WORLD,
&status);
}
if (myrank<nprocs-1)
{
size=start+outsize;
MPI Send(&size, 1, MPI_INT, myrank+1, 1, MPI COMM WORLD );
}

MPI_File_open(MPI_COMM_SELF, filenamebuf, MPI_ MODE_WRONLY |
MPI_MODE_CREATE, MPI_INFO_NULL, &fh);

MPI File set view(fh, start, MPI CHAR, MPI CHAR, "native",
MPI_INFO NULL);

MPI File write(fh, outbuf, outsize, MPI_ CHAR, MPI STATUS IGNORE);

MPI File close(&fh);
finishtime = MPI Wtime();
printf ("Process %d Total Time is : %5.8f \n",myrank ,finishtime-starttime);
}
if (algorithm == 3) /AWWBzip2
{
filename = argv([1];
filenamebuf = (char *)malloc((strlen(filename)+7)*sizeof{char));
sprintf{filenamebuf,"%s.bz2", filename);
weight = atoi(argv([3]);
MPI_File open(MPI_ COMM SELF, filename, MPI MODE RDONLY,
MPI_INFO NULL, &fh);

MPI File get size(fh, &filesize);



filesize = filesize/sizeof(char);
Pweight = filesize * weight / 1000;
length = (filesize - nprocs * (nprocs - 1) * Pweight /2 ) / nprocs + 1;
start=0;
for (i=0; i<myrank; i++)
{
length = length + i * Pweight;
start = start+length;
}
length = length + myrank * Pweight;
buffer = (char *)malloc(length * sizeof{char));

MPI File set view(fh, start, MPI CHAR, MPI_CHAR, "native",

MPI_INFO NULL);

&status);

MPI File read(fh, buffer, length, MPI CHAR, &status);
MPI_Get count(&status, MPI_CHAR, &count);
MPI File close(&fh);

outbuf = (char *)malloc((count + 600 +(count/100)) * sizeof(char));

BZ2 bzBuffToBuffCompress (outbuf, &outsize, buffer, count, 9, 0, 30 );

if (myrank==0)
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{
start=0;
}
if (myrank>0)
{
MPI_Recv(&start, 1, MPI_INT, myrank-1, 1, MPI COMM WORLD,
}
if (myrank<nprocs-1)
{

size=start+outsize;

MPI_Send(&size, 1, MPI_INT, myrank+1, 1, MPI COMM WORLD );
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MPI File open(MPI_COMM _SELF, filenamebuf, MPI_ MODE_WRONLY |
MPI MODE CREATE, MPI_INFO_NULL, &fh);

MPI File set view(fh, start, MPI_CHAR, MPI_CHAR, "native",
MPI_INFO NULL);

MPI File write(fh, outbuf, outsize, MPI_CHAR, MPI_STATUS_IGNORE);

MPI File close(&fh);

finishtime = MPI_Wtime();

printf ("Process %d Total Time is : %5.8f \n",myrank ,finishtime-starttime);

}

MPI_Finalize();
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