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e Distributed AVS [low visualization
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o] ZIRAQ] ZRa9gL PVM =279
7R Y-S RejEr) o] mE e x1ie
Haz idS ZHER FHd s =zod
“hello_other”& pvm_spawn() #<E o] &3}
of AlaRA|ZIT), AFH o Fal Alate] Byt
ol pvm_recv() F4-F o] &5l e =
ZadA HAT A S gt 29
4o = slave TE2W ) ]l AEE BadFT)
A A A== PYM 552" master™] )
A3 dE YA 7) #% pvm parent & 23}
T 2F o] TR AN 5AE o]Be
P 2L o] F masterolf Al 3 @A 2 E34e &

3 AEFErh pvm_initsend()= AL 8FHE
27|33t} 283 pvm_sendE %} 12
2% WA A S ptidel] &) AR BExAge
2 Agge}.

#nclude "pvm3.h”

main(

(
nt ce, lid, msglags
char bufl10G];

prnlt{"i'm tZ%xin®, pvm_mylid();
ce=pym_spawn("hello_cther”, (char~)0,0,"" 1, &tic)
it = 1)

{

msgtag = 1 3

pvm_recv(lid, msptagl

pvm_upkstr(buf);

printf("from 1966 %s\n”, tid, buf;
}
else

prntii"can slarl hello_othedn”):
pvm_exit(l

7 2 =212 hello.e

# include "pym3 h”

main()

({

nt plid, msolag:

char bul1ock

phd = pvm_parent!);

strepy(buf, "hello, word from *)

gelhostname(buf + siden(buf), 84 %
msgtag = 1}

pvm_iniisend(PvmDataDefalul);

pviLpkstribut):

pvm_send(ptid, msglag)l

pvrn_ext();

T8 4 2233 hello_other.c

4. AI2X} olE{mjo]A

PVM-2 AH4-2k7F PVM Al 488 £-0) )
A" 7 =5 ookd el ZEL
HFgirk. PYMe] A3t 9Egeaes 4}
447 22 7 sdle F5U JEFE Y 3
A& 7}zlch C 9919 §2} Fortrandl ol 9
A BRE aloleld 1:1 L9 #A7} glom
2R A g C 9o E A 4E o g
K% alefsf| o] 2nhg Am ¥ A}, B ) ofx
2 Aol Az AME-RE7E Hroh £0)8HA PYM-S
AbE e E ZoF AldEl E7d o)
Bho kel ) & Fhr)

41 Z2MA A

int tid = pvm_mytid (void)
call pvmfmytid (tid)

pvm_mytid ()= ZE4 22 TIDES =33
o} o] ol AW A= %E#zl PVM %2}
Woo] f sy ZRAAE PVMe| SEH o)
o] F g E RE PVM Al 22 2~
25 PVMe) 55413 5 9)u}.

int tid = pym_exit {void)
call pymfexit (info)

717] 9lE oA el pvm_exit{) T2

pvm_exit() = A 94 ¢ pvm daemons 7]
o] ZEA 27 PVM Al Aol 4] wihar}zd 2t
e el o] P T2 Fas 2

A171+ Ae] ehel b2 UNIX Z2A A%
o] FAEL A4 = UER Foh 2 o
R e g Alfale A4l g g@le Zx]a
= &%),

b

int numt = pvm_spawn (char *task, char
**argv,int flag, char »where, int ntask,
int *tids)

call pvinfspawn (task, flag, where, ntask,

tids, numt)

pvmm_spawn{ }-<= A3 Hdel “task”™E ntask



Mpard 71 MAle A saAFn), argve
taskell BujA QlpE wjde] gk £UHE
XA gk flags AYAEES AAST] H9
Abggich, A E AHAERE ebE {HE
5 7hal

o Aad 2|

0 PvimnTaskDefault ¢ Fo4 Z2H25
#}a)" AE PVMe] 99

2 AA 3}

1 PvmTaskHost where 57 EAH% 32
EE A3 g

2 PvmTaskArch where 2175 PVM_ARCH

F ehdch

4 PymTaskDebug ©®l&2325 tHWAE 2HEA
71 AE el A e A7l
E#o]s de|els A4
E{ =
MPP @74 225 5
R EAR=
32 PvmHostCompl where®] TAES A%

FAE S AREEL

8 PvmTaskTrace

16 PvmMppFront

BhELEE S 2 numts A3 0B Fafo] A A}
g ZgAsEe] ALE vehdy os 4
Al o ZEE 2 u]?‘&ﬂr.

42 ¥ M8

int tid = pvimn_parent (void)
call pvmfparent (tid)

pvin_parents % EZRAME ML=
S A7l Z2A ¢ TIDE wkc}, =hef
pvim_spawn()el] 23] Fsle] A]=E Fe] of
1] 2 PyvmNoParent & 4Hshgtc)
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A ALk olel FFEE o) 4ate] 2oiA
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int info = pvm_config (int

+phost, int *narch, struct pvmhostiinfo
*+*hostp)

call pymfeonfig (nhoat, narch, dtid, name,

arch, speed, info)

pvm_config()& 7} walel g ARE
ukglgie), nhosts E2E) A9, narche A
E v} dolek g8 hostpE AHEARY
4913 pvmhostinfo 724 sjde] gk Fal
g o]t}

o] 2]el| = 7} vlAalof A e Fal dl e
gt A BS 8lEsl= pvm tasks() #5550l
sl oh

4.3 714 wile] EXel 34 ol M3 HA

int info = pym_addhosts (char **hosts,
int nhost, int *infos )

int info = pvm_delhosts {char **hosts, int
nhost, int*infos)

call pvmfaddhost (host, info)

call pvinfdelhost (host, info}
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int dtid = pvm_tidtohost (int tid)
call pvmftidtohost (tid, dtid}

pvin_tidtohost()e TID $ ZL& FTHEH|
A a3 daemond TIDS dtidE WHEH3H
t}, o] = SR Bl Azl oJH T AE A
el & g Eld i) EAE
Rate| g3 & 7Hak vlale] dF Mo} odxk

int info = pvm_sendsig (int tid, int signum)
call pvmfsendsig {tid, signum, info)

int info = pvin_notify (int what, int
msgtag, int ent, int tids)

call pvmfnotify (what, msgtag, ent, tids, info)

pvm_sendsig() ¥ signumAl &5 EGE
TIDel| ¢ A== =} PVM HL=A=
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Rt} pvm_notify= PVMe] Ex¢ 43wt
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PvmHostExit —e)~2 7} £ 5 4]
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WAl A AEA] PVM o8 Al7kx] <A 7
Hadlcl Ad WA pvm_initsend() E&
pvm_mmkbuf()el] 28 R wdAE 23
A7l 2B HulE A A = gheA] b
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int bufid = pvm_initsend (int encoding)
call pvmfinitsend (encoding, bufid)

AREAZY Fhbe] Al WHE Algstza) @
u] o= pvm_initsend() =Fo] W= Felo 9
& "asicl o] T2 A2 g WA)X S By
2 Hu)7) elae) EejAe} gl pym_initsend
= &l WIE a2 RS WAA S
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cking2 #1& F-335 uhl o) encodings] 9]
Aete] Aok A28 e AEaisl bufids
HhgE o},
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PvmDataDefault —PVM & wlAj=] & B4
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4.4.2 |0|El2| packing ¥ unpacking

PVMel A A5l packing 3452 oo
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int info = pvm_pkbyte (char+*ep, int nitem,
int stride)

int info = pvm_pkeplx (float *xp, int
nitem, int stride)

int info = pvm_pkdouble (double *dp, int
nitem, int stride)

int info = pvm_pkfloat {float *fp, int
nitem, int stride)

int info = pym_pkint (int *np, int
pitem, int stride)

int info = pvim_pkstr (char *cp)

WE FEETE A HA A2l E R packing
g 27 (item)el dldk £ ES 7431k nitem
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int info = pvm_upkhyte (char *cp, int
nitem, int stride)

int info = pvm_upkeplx {float *xp, int
nitem, int stride)

int info = pvm_upkdouble {double *dp, int
nitem, int stride)

int info = pvm_upkfloat {float *fp, int
nitem, int stride)

int info = pvm_upkint {int *np, int
nitemn, int. stride)

int info = pvm_upkstr (char *cp)
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int info = pvm_send (int tid, int msgtag)
int info = pvm_meast (int *tids, int ntask,
int msgtag)
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I int bufid = pvin_recv (int tid, int msgtag)|

2 = TID = 253H msgtag
Blo| B& 7} & B A A 7 23T w7l
f"cl%tl— msgtagtt TIDZ} -1-& 713 ufi <))
£ A el A = oz o7k

R [[0 Ao

or me m

i

4.5. PYM 3 slolM e AlZE £+
(HeNCE)

PVM #73¢] e Egge mel Wy &4
ZEage] Fa4de] 5 b= v
#Hel ZRofe o 3G fuAed e
ol 8] o] wyrh, ele PVMelA AH4-5H< &
FE—zRadd, g, Hwi] —& A 235}
Bz AlEe] AP glen] A 7A A E
= oarA o2 E3Ee] g Al FAE
ok PVM @7 shllAl o] 4 A5 A7 =
T-olli= HeNCE [51, Xah [16] %o 3lo,
B zoldE 0% Z HEd A7 27
HeNCEE 45 27| = dc}

HeNCE (Heterogeneous Network Com-
puting Environment)® Oak Ridge =9 <

T4, Tennessee ™, Emory el 7L
gk, PVM— A7 A 2A 22 A ade
th o] AlA"E w A o];L A B A 2E
o2 Agay PYM ZEag¢ A4 Wk
=g, EE Qe s o) % 3l 7R =4l e
T4, 48 Zrade 8, 12 ke A
Zhel] AR A 2E %

5ol HeNCE®ll 4] A& 3=
o] Al o},

HeNCES] 2 ExRlogs= aAl&7l7 22
Hl2ake] AL AR o oA o] E 5
e el HeNCES] A|7F o] 4452
o9 67 2k

HeNCEs|A] Z2a8L 72d wolEs o
Bl o)A F Esf oll o] 594 & A EkA =k

1. Compose : 4|zt ¢l & 42~ 2T HAA,

2. Config : 71477 ¢} Cost Matrix® 34l

2

=

—



126 1995, 7 ARFHFEA A 134 A7E

currsrt lngunge |s C

graph flle chiabaea. orilEENERL
dade L noLhol e
Made 3 nochw =
il edihing oo .
Macle ™

no rones

DE([,@lB 289] ¢
45 add(i, av;

Bl

Hulp | File [ Edlit f] Trace

¥

ol [ ]“<I I j.
0
i

|
N N N O N A

B
O
1

fust/tmp/daani3832" 3 lines, &0 hytes

Ct) [ [T

Erunciz R e T AT PR i z e i I e < A ot

2221 5 HeNCE2| @I EfH[0]| A

O == ARAT BYEE ALFUES £g
A A els g Al g4 Ed

)

Fan-Out/In o] el

12! 6 HeNCES]| AlZt 21 @4

3. Build : ¥ d 3 7% m=9) 7519, 4 Load Balancing)® £3F =zl 43
A W) W B o] dloje} A

4. Exec: 53 Y-8} &4 (Dynamic Machine 5. Trace : A] 2} o]} 74} 77 SoflA] =



el e s ool d o Ea.
5. MPI

dlA1 2] " elE|d o] Bag (MPI) [15]
£ ojA)A] A wlelreid] FElEe] ¥4
Aulell e ZFGE AAHdeE xHow
1994 49 A E 9. MPIE AR 53
22| shte MPP A=ASeA = &s]lA
AHeold FeEe] it A& AFEke = Aol
sich

MPI& 34 of AH4-" F 9\1“ 23
star FgAal o AubFEg =gt
Zle] ohy] wlfel] A2 e (ﬂ%f‘EH
3 A|=hA| J), .P‘P Mol 4, 28la
4EH L AT A9 52 23R @ech

MPlE 7|29 wAA] A A28F 54
s AT Ae] ohul, ofe) A2y A
o) wgHe FHWESL Bol EEFE FHE
ZAelt}

st g]
'IT
_3‘7_:_

r%ﬂ Pyt

5.1 MPI EEoke] L4
MPI F#4H2 o33 i 71 ol A 83t
o zRAAe A2 AR AAA] L2

T8 gteh.

o Z}7h8] ERA| 2o A oFke] Ff AR
2l 7} s o gl et

E 3ol e mpl B2

PVM/MPIE )83 W T 127

e 224 A~ o B = (thread)oloh
o Tt e Zhzbe] AR gl Z2AA

o ogA A A7 SEH v
A et
MPI EE -2 ch&9] 8408 dated 49
gk ot

o 7] A QL WAl R] Ad FE

e TR A A IF

« 2.4 context

» 53 packing

o T eE

MPI &5
& x5 d&

abol| »| %) Bl B ARE F 3
T 3l ot

5.2 MPI 38 AJAS

MPI 8¢ AH F9 shirt o] 2E¢
& PRI A2d0) wol EARAE Aotk
webd] AgAe 3@l ZhE ofe Aaw)
Zo| A shIe delste] A& = 9ot K 4

B MPIE 9% A29159 £579% IoF
T 9l fpFAE veldich
6. &4 &

A F7tA Abs] 2 upe} o] PVME 2.2

A9 &3 7E AFA A A } el A

atte] AR BAb e g Z2AA 24

)
s %

B Abel=

MPI =&l A
MPI w£& &

Postscript 41

comp.parallel.mpi

http : //www.mes.anl.gov/mpi/mpl — repor t/mpi-report html

nethb@ornlgovell “send mpi —report.ps from mpi"8Hs WA 2] & 2l v

F AmplE FEE AR S fip T

Gk s ftp & il
Argonne S+ 4/
N fA .anl, b, i
Mississippi £% o 5 ftp - //infomes.anl.gov/pub/mpi
fip © //ftpepce.ed.acuk/pub/chimp/rel
i W ARE A MP A} A~
Edinburgh ¥# 256 A€ vase/chimp.tar.7 CHIMP 1 =%
Mississippi % W& ftp : fip.ere.msstate.edu/unify UNIFY A| &4

Ohio 73 & 4 H

ftp 1 //thag.osc.edu/pub/lam

LAM A} =58




128 1995 7 HEAHA 137 A7 E

= A& Fo hz e Helnaie]|}. ¢
F A A b EA WY Ae] aEEg e
g A GE] Hete] B FlEo " o] Fo
HHEE ALE dday $AeA A
NE ez A5 AT,

PVME 7] L£Zed24 ey 4hg
of# Aol B A HAl FFE F 9lor mq o
2l 7%l ol He] sl M7 zhehals)
wie] A de) AREE T gt B3 s A
Aol BFFE Rolel 4 o] 4453 gl
AT AR AlEEe] et 714 ¢ & A2
oA T Sl gl FHm vk = e A
HS Baelal gl g sk e
B s waEted glold 22 Z88
TE 29 $5 9}

o] A7kl 2] PVM Z=2aefulef glolae) gt
o2z wAA g 7lRoR HE B4t
Wlie] gAwks ATE)r] o Rel W ww
Aol 5aha) o2 AbaAs) 328 &
olskx] Wbz Aol A x glc}. ole) HeNCE
% A& A7 AAZp PYME o) dele
AL T R e Ao AgE g
ch weba] Qo= AlgxlaA Bl wHelat
PVM Z= o &) Alxd 7oz 71
g

NI

Ll

Fin|

[1] K. Hwang, ¥. A, Briggs, Computer Archi-
tecturc and Parallel Processing, McGraw-
Hill, New York, 1934,

[2] D. W, Lozier, R. (. Rehm, “Some Perform-
ance Comparisons for a Fluid Dynamics
Code,” Parallel Computing, Vol. 11, 1989, pp.
305-320,

[3]H. Narang, G. Flanery, J. Drake, “Design
of a Simulation Interface for a Parallel
Computing Environment,” Froc. ACM
Southern Regional Conference, April 1690,

[4] A. A. Khokhar, V. K. Prasanna, M. E.
Shaaban, C. L. Wang,
Computing Challenges and Opportunities,”
Computer, June 1993, pp 18-27.

(5] A. Beguelin, et. al, “HeNCE Users

“Heterogeneous

Guide,” Universily of Tennessee Technical
Report, May 1592,

(6] G. A. Geist and V. 5. Sunderam, “The
Ewvolution of the PVYM Concurrent Com-
puting System,” Proceedings-56 th IEEE
Compeon  Symposium, San Fransisco, Fe-
bruary 1993, pp 471-478.

[7] G. A. Geist, A. Beguelin, J. Dongarra, W.
Jiang, R. Manchek, and V. Sunderam,
"PVM 3 User’s Guide and Reference Man-
ual,”  Technical Report TM-12187, Oak
Ridge National Lahoratory, 1993,

[8] G. A. Geist and V. 8. Sunderam, “Network
Based Concurrent Computing on the PVM
System,” Jownal of Concurrency: Practice
and  Experience, 4(4), June 1992, pp.
293-311.

(9] V. 8. Sunderam, “PVM : A Framework for
Parallel Distributed Computing,” Jouwrnal

of Concurrency’ Practice & Experience Vol. 2
Noa. 4, Dec 1990,

[10] J. J. Dongarra, G. A. Geist, R. ManChek,
V. 8. SBunderam, “Integrated PVM Frame-
work Supports Heterogeneous Network
Computing,” Computers in Physics, 7, 2,
1993, pp 166-175.

[11] G. A. Geist, V. S, Sunderam, “Experiences
with Network Based Concurrent Compul-
ing on the PVM System,” Jowrna! of
Concurrency : Practice and Experience, Vol 4
No. 4, June 1992, pp 293-311.

[12] A. Matrone, P. Schiano, V. Puolo,
“LINDA and PVM : A comparison between
two environments for parallel program-
ming,” Parallel Computing, 1593, pp 949.857.

[13) A. Geguelin, J. J. dongarra, G. A. Geist, R.
Manchek, and V. 8. Sunderam., “A users's
guide to PVM parallel virtual machine,”
Techmcal Report ORLN/TM-11826, Oak
Ridge National Laboratory, July 1991.

[14] G. A, Geist, el. al, “PVM : Parallel Viriual
Machine A Users's Guide and Tutorial for
Networked Parallel Computing,” MIT
press, 1994,

[15] Message Passing Interface Forum, “MPI :
A message-passing interface standard,”



Computer Science Dept. Technical Report
C5-94-230, University of Te)nnessee, Kno-
xvile, TN, April 1994,

[16] A. Beguelin, “Xab : A Tool for Moenitoring
PVM Programs,” Workshop on  Hetero-
geneous Processing, TEEE Compute Society
Press, Tos Alamitos, Califonia, April 1993,

PVM/MPIS o] 43 #%d =229 129

pp. 92.97.

[17] M. C. Wang, 8. D. Kim, M. A. Nichols, R.
H. Freund, and H. J. Siegel, “Augmenting
the Optimal Selection Theory for Supe-
rconcurrency,  Warkshop on Heterogeneous

Processing » Internnfional  Parallel Processing
Sympasium, March 1892, pp 13-22.

20 A e

1982 AAH e et WA
29 H(E A

1987 University of Oklahoma
B2 53 (44

1991 Purdue Universily 7]

8 (A
1993, 2~1994. 2 FEdiga 7
Fe a2
e
1994, 3~ QA Fw o
R e
4 Z3T
FAHof -z A2, A5FE T, heterogeneous
computing
o o
1981 wdAdslw FAefs 84
- A(F AL

1984 University of Oklahoma
2 e hah(seg)
1986 Universily of Oklahoma
238 B34 4))
1992 University ol Oklahoma
23] et (uhal)
1993, 3~1994. 8 AFdgw 4l
ALA Y3 7

o} 71;,}
1994, 9~3 7k °fl*ﬂ‘=ﬂ &k o] 7}
we A 7el e
7 zm
A Fok Wy GwalF, genetic T, 2HZ I
IqE

Bog 2
1980 g1 detw o}z e} )
(&AL
1983 SUIHSL o) oo 3t
(4 A1)
1987 University of Tlinois 3
Abghah( A AL

1993 Purdue University # 4k
gl A}y
1994, 3~1995. 2 &t
REEEREE
1995, 3~9A o4 o3
o g ?4 i f—‘l i
= 2

off
FJ

el g A4, A dFA

W o M

1994 dalel e ol sear Al
B,
1994 ~81A) QAo Eba o g2l
et B R
2&]-
4] Boo} - heterogeneous com-
puting, paratlel pro-
gramming




