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Abstract

Abstract

Parallel computing model i1s materially abstracted from
parallel computer architecture, and 1s an offer of instructional
theory interface and model framework for parallel arithmetic.
Nowadays there are many parallel computing model, the BSP is
generally accepted by researcher duing to it has defined the
program structure and inducted user programming easily. The old
BSP 1s based on central processing in mainframe computer and
distributed parallel computing environment. Parallel programs
that found on this model easily cause communications bottleneck
and the low run efficiency. Now the parallel computing environment
is running to network parallel computing environment, then the old
BSP model doesn’” t fit the new environment. So this paper will
extend the BSP model in network parallel computing environment to

suit with this environment.

After reading many literatures on parallel computing, such as
“isomerous parallel computing environment” e.g. This paper will
sum up several typical parallel computing environments. Then the
paper’ 11 describe a parallel computing environments, and analyze

the characteristic of this environments.

This paper will emphasize the extensive BSP model in network
parallel computing environment. Because of the model’ s short-
comling 1n network environment and this environment self-demand,
lead to extend the old BSP model necessarily. As this network
environment has special network management system (NMS) that can
distribute communications reasonablely among those nodes in
network environment, so this paﬁer will 1nduct kev message

arithmetic in the BSP model, and then define the extensive 8SP



Abstract

(E-BSP). We make use of priority rather than FIFO communication
principle, the arithmetic put different priority according the
tasks’ urgency, the NMS then takes out the high priority nodes
that waited in the key message queue. So improve on the
communication efficie —ncy among nodes and advance the whole
performance of parallel programms. We also full analyze the

spending and cost of this E-BSP.

At last, this paper’ 11 analyze elaborately the expansibility
of this E-BSP model in the network parallel computing environment,
and describe the measurement formula. Moreover, put forward advice

for the next improvement work.

Keywords: network parallel computing environment, key message

arithmetic, E-BSP model, extensibility
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¥&: FW, TGli, j].DataSize AEXLFH K.
©WE: T6[i, j]. Weight WFRFRA (1, j) BB FEE. T6[1,
il.Weight MEFWH i ARMBERE.

@Frig: TCli, jl. Flag MFEFAMBERFERTHEMML.
g1 M7E(ESE DAC AR PS PR —XEKE P, fE
BXERaseXaP, WP, PiEeE:

Vpath P, € PS,
PathCompTime(P, ) 2 PathCompTime(P, )

H.r1 PathCompTime(P) /& # 42 P th By {14 FH I E
%,
W et e v B S sE I ) Ay e
E(TG[i joij L Weight + TG[i;,i,,, ] Weight) + TG[i, i, ] o
[
Wrk, Gige i) RALFEPE § %Kik, EHR P 3t k-1 &
& TG i;] Weight BAE% 1, it HALER, TG[i,.i,,] Weight ZE%
1EfERER,
{EREH B, BB ALlPath (T6) BFPMELR B TG WHHTE %
12: ¥ CriticalPath (PS) BEIREIEIZ: R CompTime (P)
REIREREE P AT SN EZ D,
c. BikMEBE SR
REFHMABEHEEEBRENEEE 2. TN tnE
kT B AT M, BT T R T R ELER Rt 1,
AR IREL, ERREE NMEEPEEEISRE N SE,
(1) HEE X
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c: EMEF PR ERIREL.
l: FEFERKBEPESHNSE.
s: BREBAEPIEESIAE,
a: —RIFIL T RES S
(2) HiEmte) E Ao
LR BBIRHE BT, ATHPEBREERT -1 KILE. R
HEMERT, BEXEREE (1-1) Xc KBMRIERE, XHER
RAEFEBRVEIEE R BIRKH B R — &R R,
ERAMEL, (a-1) XX (n-1) BEERBRAERME, XHPH
R AL B R AN AR SE AR B TR) TR 9 L R B e R dR B | AR
1Lt
BT, AN LB R B Z R (n-1) + (a-1) Xc
X (n=1): fdF R T R LB NG AL IR B 2 N g (n= 1) + (1~ 1)
Xor NSRBI BN AT T H STm (0] ST HE -
0 (Max{ (n), (1Xe) }) T f P LR
0 (Max{ (n), (aXeXn) }) =0 (aXcXn) , BHHHTF
VE— LB T 8 BRI T AL 3. 3. 3 With i, 8
s BRI AU R A E T — TP HEAT, B 88 vk R AR # ey o
B BT

3.2.3 ETF NPl RUKBEEBEE

/*  (DFEL */

(LD BRESE TCFEFHE ~

for (1=0; 1<N; i++) do -
for(j=t+1; j <N; j ++) do
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if( TG, j}.DataSize # infinity) then
TG, j]-Weight ~— 1/(n - A = A )+ TGfi, j] .DataSize/ v ;
/% (1. 2) FIEHERTR */
Uoptp = AllPath(TG) ;
Optp — D
/*  (1.3)WWIRAL IR 8 B FEE AL S (B {5 BT (8] */
CP + CnticalPath(Uoptp);
OnCompTime ~ PathCompTime (CP);
OptCompTime — 0;
% (2) ERKALHIRREEIE ~/
while(TRUE)
1f(PathCompTime (CP)> OptCompTime ) then {
*  Q.DML CP I E */
for Y(,)&ECP do
{
if (~TG(i,j).Flag) then
{
TG(1,j). Weight < 1/(p - A )+ TG[, j] .DataSize/ it ;
TG(,).Flag = true;
AllFlag = true;
}.
;

7* o (2.2) e H A AR RIL IR/
for V(1j)€CP do

!

for Vk,k+#jdo .
iIf ((TG[1, k].DataSize # infinity) A (~ TG(i,k).Flag))
then
TG[1,k].Weight —n /((r-A ) (1 -A - A+ TGN
k] .DataSize/ n ;
* QBRI ERES ¥
UoptP — UoptP — {TP};
OptP — OptP U {CP};
* QA4YBSPLT R A TE RS 8] */
OptCompTime~— Max(PathCompTime(CP),OptCompTime) ;
*(2.3) B2 Cp¥
CP - CrticalPath (UOptP);

>

31



8| R N e e S A 8

}

else
break;

}
/*(3) &t

*/

* G BHAERERIPIBZHINE (RIERBEREHEEK

1]

3) */

if (AllFlag) then

{

for V (1, j) AllPath € (UoptP) do

{

for Vk, k¥jdo

{

!
}

if (TG, k].DataSize # infinity) A(~TG(1,k).Flag)) then

TGJ[i,k].Weight <= u /(( 1
k] .DataSize/ v ;

/% (3.2) it Pk 2 R/
OutPut (OriCompTime);
OutPut (OptCompTime);
OutPut (OptP);

OutPut (UOtpP);
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(2)

(3

(4)

(5)

(6)

(7)

E-BSP EH FiH CSA-BSP HRIHMER, S8 L, g h #
& B CSA-BSP ERUAERL: E-BSP FERFth2— R
AR, BRI H AR -AGERAR, B
I FERAMR: RPN R HIAERLE D,

55 CSA-BSP AR BEEMNRX A, BEZERF AT
2, BMHEBER (KEBR-BFER) EHEMSPAER
FIFO 7 s0AbEE, T 2iMid X8 EEEE oG B A RIR
FARBIRER, HNERFAEE,

MR AT, REMRADEG. b TREGRFHENRES, o
2 W0 5 R R R I AR, R e TR R
AU LD 2 s ) B, R, BRI RLE
FFEATEE. WBHE, METEIRENHITTE PN,
RELSr i H— gk,

BATAE% GHRBD {RFFHXSIIT . SPMD [ &5 K FIER 4
AN (& BB IR TE 270 s L (RS PP 0 2014 FF — 5@ A sk
SERETE . N AR (E BAS e = BLB I R AR 5
MG MR DGR ER.

S5IFTHMTR. BARSIFITRERTY RN, ANM,
AT LU REFRITTY R, 75 M BE AR 7 s 8 i ak ok
/DI, TR BETE W,

Z 8 Dpct RIRK BR8] CRIETH B a) i fZ 8
8] B Ir TR, Oor RERMALE: CCr RRITHE
iwAE bl

75 E-BSP MR, — M TEE B, T

33



LAl N o Tl ol A4

AT/ REEE RS, BREES THEZRAMELD: H5—7HE, £/
BB BB E NI HIT. IRBEKRELRRRAT, RIEAR
NARE, EFEAFNAE. S TR R AEE.
WHEERIERE. R Ir>1, RRKH E-BSP A R HEE N
BRAMREINE: Ird, NRREBEEGE; Ir=1, FFREFEMHE.
ReEHBHEEED CCr kB &M EBMINELS; &l Oor vfandfer
EARIREEHA: Dpet AR EIZ KM SLERRNAIEE, THHE
TR IRATRE I 5 5645 FUAR P B R IR AR AR B By PERE

3.3.2 E-BSP {ERIAYEYE

53 2 IR E-BSP MINY, E-BSP SRHLSEEE LIRS
YL {6~ 52 b CSA-BSP MRS FF FIFO 30 {5 4L 06 ik, I 223k 1r <1,

(B AL, flaue D0 S 4 1150 5 JU 0 o H 00 155 I 18 fr) v L BRI 46 £ 7
Cocfr b 20 B BN A 2R 0 S Bl BB S0, WV T
S0 BLHAG RSO HLEILE FIFO W{E VIR ER TMGE. & 3.1
PO HANTRRATIHAE R FE AL By Co DR E, EEHEZEREASIw
i arnle 00 1.0 2, 3504, HEEGSHNRSHE 4. 3. 5. 204,
2 3. 1A LR, A By C. DANE S imt a4 52 4. 7. 12,
14 F1 18, MEFASEEREAYD ST RGBT () 2 BEFE (W Bik it (B), BN T4
BERER (SR A], BT e DL RS R AR R AR R (.

34



¥ REf BSP #EHY

A BEY A|B |C |D |{E |FH
| AR HTE 4
| JAfS B TE 4 |3
S RLA 1) 4 |7 12 bid 18
{5 A (8] 4 |6 10 |11 |14
WRCMfEME |1 |2 2 |55(35 (28
Se kI {E) 4 19 18 |6 |13
10 {5 B 1] 4 |8 16 {3 |9
S omgEEseE |1 [ 267130 | 1.5 {225 2.1

# 3. 1 SN E

H ERPH AT B WTEIEW, FARELEBRENG, TEE¥Y
AR AR B )3 R T K AR £ o i 20T W SR v . LS RIS e )
BURLMIHERE D, HAUAER A 11 BEES 3, TSP L B A e il A 5. 5
PRA 1. 5. RXHRUEI PR SEL0 fE B fl k> 1 A5 00300 1 S R N 1) 3 L
R RA M E LR, ATEY T Liddis 2,

WAL CSA-BSP BERY BRI A R A HHER, E4D R H0ERERT,
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RIS IRIRL, SOARSERMITEIR, SRLILER BB RRERN, #ER
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THEETZERAESTM L. &%, RIOVRIEERMERE XL
THRSE: RERSET WI BERREE, F#TEEERL
%, RESTERER.
5 XA S B RE X F
Mz E T EX e &XF L.
BEIRSE M B RE: S SOME S B P BRI B4R S B I &5 B
{2 T BT R 2 LG
G gt SE A BB R A 5 b ] SRR B
B KB BB 12 58 U ] 2 LE o
R X HEFS R Rt S & DR
iRl A
HH-EEE. FESCHAE S UE GHFERE) Sl s .
KRS HRE: SE RN R AR 1T R B Tk B AR 1Y
R, WG RBEND, WIS
I 1) S R %5 o
b. MiXE %
(1) XEH ARSI
AR WP MESEEGE, RESARER, BV, LR B
UEHE. KEEOT:
Begin
/* Step | WaHtk>/
Assign a priority to all tasks in the task graph;
Init_PriQue(Ready tasks);
Insert_tasks (unimmediate predecessors);
Sort_ priorities {decreeing_order);
/* Step 2 BEE ¥/

While (priority_queue '= empty)
Obtain_task(prio_queue);
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Select_idle_proc(task);
If (! Pri_queue}, then
Insert_successor(priority_queue);
End If;
End While;
End

Begin

/* W EERA R AR IR */
DegreeTG - the degree of path completion time;
If DegreeTG < 2 then

{
* T8 SERTESE R R (AR B */
ThresH + thresdhold-value;
For (all paths in a task graph)

{
if ThresH < PathCompTime(P) then

{
> LS P Y
EXEC optimization process in the original key
message algorithm;

}
}

clse
EXEC the original key message algorithm;
End;
Q) BfERN B g BV
BV T AR B0 3 TS D R B AN I 15 el B I R R, B
I IEIR A 38 R R B0 S . BATHIAERZEHE 1inux 0 MPICHZ. 0
BRI 8 AT A0 ML L i e

OR=iFSlf 5 ipbuz
Begin
/* Step 1 #IaH1k»
MP1_INIT ();
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* Step 2 F&GIER—NFRIZERE */
MPI_COMM_SPAWNY();
/* Step 3 Get the parent process */
MPI_COMM_GET _PARENT(),
/* Step 4 Create several new processes dynamically */
MPI_COMM_SPAWN_MULTIBLE();
End;

@ MR s
Begin
* Step 1 FiE4k+/
MPI_INIT ();
/* Step 2 ATIF—P ARG % */
MPI_OPEN_PORT{);
/* Step 3 5 fpdi IR/
MPIL_COMM_ACCEPT(),
/* Step 4 JEAEERE (0 (R 55/
MPI_COMM_CONNECT():
/* StepS 4% %5 44 Fdi I DY
MPI_PUBLISH_NAME();
1 Step6 MESEMR S S HIFO 4 ¥/
MPI_LOOKUP_NAME();
/* Step7 BUEUERAN Socket M f7*/
MPI_COMM_JOIN();
/* Step8 3 M3 D EEHE*/
MPL_CLOSE_PORT();
/* Step9 WTITBERE b5 MR 9545 [l (Y HE 4/
MPI_COMM_DISCONNECT();
/* Stepl0 BUiH MRS 42 035 D ID A iEHe/
MPI_UNPUBLIC_NAME();
/* Stepll B AR % 44 Fdim D A2 (1% i
MPI_UNLOOKUP_NAME();
End;

c. REMKERF
MRFEF LI R
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#include “mpi.h”
#include “stdio.h”
#define max 1000000

Main{int argc, char ** argv)

{
int rank, size,n; /*n JHAAE R BN »/
Char almax], bmax]; /% 5B SCMHEWE dh X IVR S B K »/
Double ti,t2, t, temp:

MPL_Stuatus status;

MP1_Init (karge, kargv) : /* JEAT RS R T i x/
MPI_Comm_rank (MP1_COMM_WORLD, &rank) : /% 3K M 33E B 4w ) %/
MP1_Comm_size (MPT_COMM_WORLD, &size) ; /RIRIUEFE & F/
1f (rank==0)
{
temp=MPI Wtime() ; /%R BRI b B (a)*/

t1=MPI_Wtime();
MPI_Send(a, n, MPI_CHAR, 1, 100, MPT_COMM_WORLD) : /%% 34 B/
MPI_Recv(a, max, MPI_CHAR, 1, 100, MPI_COMM_WORLD, &status) :

SRR Bk
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t2=MPI Wtime();
t=t2+temp—2%tl;
printf( “the elapse time is:%f” ,t/2):

/*153 BB 13 R B[] %/

Else if (rank==1)

MPI_Recv (b, max, MPI_CHAR, 0, 100, MP1_COMM_WORLD, &status) ;

MPI_Send (b, n, MPI_CHAR, 0, 100, MPT_COMM_WORLD) ;

MPI_Finalize(); /*IETT R £/

MPI_Bcast () 30 it

#include “mpi.h”
Hinclude *“stdio.h”
gdefine max 1000000
Main(int arge, char **argv)
{
int rank, size,n, i
Char almax], blmax];
Double 11,12

MPT Tnit(&argy, &argy) ;

0
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MPI_Comm_rank (MPI_COMM_WORLD, &rank) ;
MPI_Comm_size (MPI_COMM_WORLD, &size) ;
For (i=0;i<100;i++)
MPI_Barrier {MPI_COMM_WORLD) ;
t1=MPI_Wtime();
for (i=0; i<100;i++)
MPI Bcast(a, n, MPI_CHAR, 0, MPT_COMM_WORLD} ;
t2=MPI1_Wtime () ;
printf{ “the elapse time is:%f\n” , (t2-t1)/100) :

MPI Finalize(};

MP1_Reduce () 4t

Binclude “mpi.h”

Binclude “stdio.h”

Rdeline max 1000000

Main{int argc, char **argv)

{

int rank, size,n, i
Char a[max], b{max];
Double tl,t2;
MP1_Init (&argv, &argv) ;
MPI_Comm_rank (MPI_COMM_WORLD, &rank) :
MPI_Comm_size (MPT_COMM_WORLD, &size) ;

for{i=0;i<100;i++)
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MPI_Barrier (MPI_COMM_WORLD) :
t1=MPI_Wtime () ;
for {i=0;1<100;i++)
MPI_Reduce (a, b, n, MPI_INT, MPI_SUM, 0, MPI_COMM_WORLD) ;
t2=MP1 Wtime():
printf{ “the elapse time is:%f\n”, {(12-t1)/100);

MPI Finalize();

MPT_Gather () (r1 il &

#include “mpi.h”
Binclude “stdio.h”
#deline max 1000000
Main(int arge, char s*argv)
{
int rank, size, n, i
Char al[max], b(max];
Double t1, t2;
MPI _Init (&argy, &argv):
MPI_Comm_rank (MP1_COMM_WORLD, &rank) ;
MPI_Comm_size (MPI_COMM_WORLD, &size) ;
for{i=0;i<100;i++)
MPI_Barrier (MPT_COMM_WORLD) :
t1=MP] Wtime(}:

for (i=0;i<100;i~+)
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MPI_Gather (a, n, MPI_CHAR, b, n, MPT_CHAR, O, MPT_COMM_WORL
D):
t2=MPI Wtime();

printf( “the elapse time is:%f\n” , (t2-t1)/100);

MPI Finalize():

MPI_Alltotall O By &

Hinclude “mpi.h”
#include “stdio. h”
tdefine max 1000000
Main(int argc, char **argv)
{ int rank, size,n, i
Char almax], b{max];
Double tl, t2;
MPI_Init(&argv, &argv) :
MPI_Comm_rank (MPT_COMM_WORLD, &rank) :
MPI_Comm_size(MPI_COMM WORLD, &size):
For (i=0;i<100;i++)
MPI Barrier (MPI_COMM_WORLD) :
t1=MPI_Wtime () ;
for (i=0;1<10Q: 1++)
MPI_Allrotall(a, n, MPI_CHAR, b, n, MPI_CHAR, MPI COMM W

ORLD) ;
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t2=MPI Wtime():

printf( “the elapse time is:%f\n”, (t2-t1)/100) ;

MPI _Finalize():

MPI Barrier () g

ginclude “wmpi.h”
Binclude “stdio.h”
#define max 1000000
Main(int argc, char **argv)
{
int rank, size,n, i
Char af{max], b[max]:
Double tl, t2;
MPT_Init (&argv, &argv) :
MPI_Comm_rank (MPT_COMM_WORLD, &rank) ;
MPI_Comm_size (MPT_COMM_WORLD, &size) ;
For(i=0;1<100;1++)
MPI_Barrier (MPI_COMM_WORLD) ;
t1=MPI Wtime() :
for (i=0;1<100;i++)
MPT_Barriert (MPI_COMM_WORLD) :
t2=MPI Wtime () ;

printf( “the elapse time i1s:%\n" , (12-t1),100) :
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MPI Finalize{):
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