
IA039

Parallel Virtual Machine, PVM



Základnı́ vlastnosti

Parallel Virtual Machine (PVM)

Vyvinut koncem na přelomu 80. a 90. let minulého stoletı́

Primárnı́ motivace: tvorba paralelnı́ho virtuálnı́ho superpočı́tače

∗ Nedostatečný výkon

∗ Původně pouze superpočı́tače byly propojeny vysokorychlostnı́ sı́tı́

Postupně propojovánı́ pracovnı́ch stanic

Distribuované prostředı́ pro vývoj a spouštěnı́ distribuovaných programů
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Komponenty

Sı́ť pvmd démonů

Odpovı́dajı́ za vlastnı́ prostředı́ virtuálnı́ho paralelnı́ho (distribuovaného)

počı́tače

Knihovna funkcı́

API pro meziproceso(ro)vou komunikace

API pro manipulaci s jednotlivými procesy

Přilinkována k programu
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Programov ánı́

PVM podporuje primárně programy tvořené kooperujı́cı́mi
úlohami

Samostatné procesy na různých procesorech

Komunikace pomocı́ výměny zpráv

Přirozená podpora task paralelismus

Odpovı́dá MPMD (Multiple Programs Multiple Data)

Vhodný i pro SPMD výpočetnı́ model

Je možné realizovat i data paralelnı́ programy

API dostupné pro jazyky

C, C++, Fortran 77 (a Fortran 90)

IA039 4 Jaro 2007



Základnı́ t řı́dy p řı́kazů

Řı́zenı́ procesů

Posı́lánı́ zpráv

Přijı́mánı́ zpráv

Správa bufferů

Skupinové operace

Informace

Signály
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Řı́zenı́ procesů

Každý proces má vlastnı́ identifikátor

TID –Task Identifier

Jedinečný v rámci celé PVM

Nese informace o úloze i o jejı́m umı́stěnı́ v PVM

Umı́stěnı́ – uzel, na němž proces běžı́

Vydáván master PVM démonem

Každá PVM má jeden master démon

Potenciálnı́ slabé mı́st

∗ Nebezpečnı́ přetı́ženı́

∗ Single point of failure
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Přı́kazy řı́zenı́ procesů

int tid = pvm_mytid(void)

int info = pmv_exit(void)

int info = pvm_kill(int tid)

int info = pvm_addhosts(char **hosts, int nhosts,

int *infos)

int info = pvm_delhosts(char **hosts, int nhosts,

int *infos)
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Spušt ěnı́ nov ého procesu

int numt = pvm_spawn(char *task, char **argv,

int flag, char *where,

int ntask, int *tids)

flag: PvmTaskDefault

PvmTaskHost

PvmTaskArch

PvmTaskDebug

PvmTaskTrace

PvmMppFront

PvmHostCompl
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Posı́l ánı́ a p řijı́m ánı́ zpr áv

Předávánı́ zpráv zprostředkováno pvmd démony

Odpovı́dajı́ za spolehlivý přenos a doručenı́

Zprávu vždy přebı́rá lokálnı́ (procesu přı́slušný) pvmd

Následně z TID cı́lové procesu určı́ jeh umı́stěnı́ a zprávu zašle

vzdálenému pvmd procesu.

Musı́ zajistit převod dat mezi různými architekturami
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Jednoduchý p řı́klad

Vlastnı́ zaslánı́ dat může realizovat např. následujı́cı́ jednoduchý

přı́klad: int bufid = pvm initsend(int encoding)

Encoding udává způsob překódovánı́ dat

PvmDataDefault

∗ Data jsou překódována do systémového bufferu

PvmDataRaw

∗ Data se průchodem sı́tı́ neměnı́ (vhodné pokud vı́me, že použı́váme

identickou architekturu a prostředı́)

PvmDataInPlace

∗ Data jsou konvertována přı́mo v bufferu
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Zası́l ánı́ zpr áv

int info = pvm_bufinfo(int bufid, int *bytes,

int *msgtag, int *tid)

int info = pvm_send(int tid, int msgtag)

int info = pvm_psend(int tid, int msgtag,

char *buf, int len, int datatype)

int info = pvm_mcast(int *tids, int ntask,

int msgtag)
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Přijı́m ánı́ zpr áv

int info = pvm_recv(int tid, int msgtag)

int info = pvm_precv(int tid, int msgtag,

char *buf, int len, int datatype,

int atid, int atag, int alen)

int info = pvm_nrecv(int tid, int msgtag)

int info = pvm_trecv(int tid, int msgtag,

struct timeval tmout)
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Ověřenı́ dostupnosti zpr ávy

int info = pvm_probe(int tid, int msgtag)
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Přı́prava a rozebı́r ánı́ dat

pvm_pk<ptype>(<type> *data, int cnt, int stride)

pvm_upk<ptype>(<type> *data, int cnt, int stride)

<ptype> <type>

byte char

short short

int int

long long

float float

double double

cplx float

dcplx double
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Skupinov é operace

PVM podporuje tvorbu skupin procesů

Proces se může kdykoliv ke skupině přidat

Proces může skupinu kdykoliv opustit

Nenı́ nutná žádná synchronizace

Je implementován model slabé konzistence
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Přı́kazy skupinov é komunikace

int inum = pvm_joingroup(char *group)

int info = pvm_lvgroup(char *group)

int info = pvm_bcast(char *group, int msgtag)

int info = pvm_barrier(char *group, int count)

int info = pvm_reduce(void *op, void *data, int cnt,

int datatype, int msgtag, char *group,

int root)

void op(int *datatype, void *x, void *y,

int *num, int *info)

int size = pvm_gsize(char *group)

int tid = pvm_gettid(char *group, int inum)

int inum = pvm_getinst(char *group, int tid)IA039 16 Jaro 2007



Množina informa čnı́ch p řı́kazů

int tid = pvm_parent(void)

int dtid = pvm_tidtohost(int tid)

int info = pvm_config(int *nhost, int *narch,

struct pvmhostinfo **hostp)

int info = pvm_tasks(int which, int *ntask,

struct pvmtaskinfo **taskp)

int oldval = pvm_setopt(int what, int val)

int val = pvm_getopt(int what)
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Pokro čil é funkce

int info = pvm_reg_hoster()

int info = pvm_reg tasker()

int info = pvm_reg_rm(struct hostinfo **hip)

Všechny tři uvedené procedury sloužı́ k nahrazenı́ defaultnı́ch

funkcı́ PVM při spouštěnı́ nových uzlů (pvmd) i nových úloh.

pvm reg hoster() a pvm reg tasker() zajišťujı́ konkrétnı́ činnosti

(addhost či spawn)

pvm reg rm() umožnı́ definovat nový plánovač (scheduler)
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Koordina čnı́ jazyky – Linda

Základnı́ principy

Sdı́lená tabule (tuple space)

Matching (asociativnı́ paměť)

Minimálnı́ počet primitivnı́ch operacı́:

∗ zápis (out)

∗ blokujı́cı́ a neblokujı́cı́ a destruktivnı́ (in) a nedestruktivnı́ (rd) čtenı́

∗ test

∗ zápis (pod)úlohy

Persistentnı́ tabule

Hierarchické tabule
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Piranha

Aktivnı́ vyhledávánı́ ,,volných‘‘ strojů

Podpora fault-tolerance

Základnı́ vlastnosti

feeder – vytvářı́ a distribuuje úlohy, sbı́rá výsledky

piranha – provádı́ vlastnı́ výpočet

retreat – volán pokud piranha musı́ předčasně skončit

IA039 20 Jaro 2007


	TitlePage
	TitlePage
	PVMIntro

	PVMIntro
	PVMcomp

	PVMcomp
	PVM model

	PVM model
	commands

	commands
	process control
	process control
	commands


	commands
	commandsII
	commandsII
	mpivpvm


	mpivpvm
	messexam

	messexam
	sendcommands

	sendcommands
	recvcommands

	recvcommands
	probe

	probe
	datacomp

	datacomp
	groupcomm

	groupcomm
	gcomcommands

	gcomcommands
	info

	info
	advancedcomm

	advancedcomm
	coordlang

	coordlang
	Piranha

	Piranha

