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Základńı vlastnosti

Parallel Virtual Machine (PVM)

Vyvinut koncem na p̌relomu 80. a 90. let minulého stolet́ı
Primárńı motivace: tvorba paralelńıho virtuálńıho superpoč́ıtače

Nedostatečný výkon
Původně pouze superpoč́ıtače byly propojeny vysokorychlostńı śıt́ı

Postupně propojováńı pracovńıch stanic
Distribuované prosťred́ı pro vývoj a spouštěńı distribuovaných programů
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Komponenty

Śı̌t pvmd démonů

Odpov́ıdaj́ı za vlastńı prosťred́ı virtuálńıho paralelńıho (distribuovaného)
poč́ıtače

Knihovna funkćı

API pro meziproceso(ro)vou komunikace
API pro manipulaci s jednotlivými procesy
Přilinkována k programu
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Programováńı

PVM podporuje primárně programy tvǒrené kooperuj́ıćımi úlohami

Samostatné procesy na r̊uzných procesorech
Komunikace pomoćı výměny zpráv

Přirozená podpora task paralelismus

Odpov́ıdá MPMD (Multiple Programs Multiple Data)
Vhodný i pro SPMD výpočetńı model
Je možné realizovat i data paralelńı programy

API dostupné pro jazyky

C, C++, Fortran 77 (a Fortran 90)
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Základńı ťŕıdy p̌ŕıkaz̊u

Ř́ızeńı proces̊u

Pośıláńı zpráv

Přij́ımáńı zpráv

Správa buffer̊u

Skupinové operace

Informace

Signály
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Ř́ızeńı proces̊u

Každý proces má vlastńı identifikátor

TID –Task Identifier
Jedinečný v rámci celé PVM

Nese informace o úloze i o jej́ım uḿıstěńı v PVM

Uḿıstěńı – uzel, na němž proces běž́ı

Vydáván master PVM démonem

Každá PVM má jeden master démon
Potenciálńı slabé ḿıst

Nebezpečńı p̌ret́ıžeńı
Single point of failure
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Př́ıkazy ř́ızeńı proces̊u

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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Spuštěńı nového 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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Pośıláńı a p̌rij́ımáńı zpráv

Předáváńı zpráv zprosťredkováno pvmd démony

Odpov́ıdaj́ı za spolehlivý p̌renos a doručeńı
Zprávu vždy p̌reb́ırá lokálńı (procesu p̌ŕıslušný) pvmd

Následně z TID ćılové procesu urč́ı jeh uḿıstěńı a zprávu zašle
vzdálenému pvmd procesu.

Muśı zajistit p̌revod dat mezi r̊uznými architekturami
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Jednoduchý p̌ŕıklad

Vlastńı zasláńı dat může realizovat nap̌r. následuj́ıćı jednoduchý
p̌ŕıklad: int bufid = pvm initsend(int encoding)

Encoding udává způsob p̌rekódováńı dat
PvmDataDefault

Data jsou p̌rekódována do systémového bufferu

PvmDataRaw

Data se pr̊uchodem śıt́ı neměńı (vhodné pokud v́ıme, že použ́ıváme
identickou architekturu a prosťred́ı)

PvmDataInPlace

Data jsou konvertována p̌ŕımo v bufferu
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Zaśıláńı zpráv

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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Přij́ımáńı zpráv

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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Ově̌reńı dostupnosti zprávy

int info = pvm probe(int tid, int msgtag)
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Př́ıprava a rozeb́ıráńı 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

str char
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Skupinové operace

PVM podporuje tvorbu skupin proces̊u

Proces se může kdykoliv ke skupině p̌ridat
Proces může skupinu kdykoliv opustit

Neńı nutná žádná synchronizace

Je implementován model slabé konzistence
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Př́ıkazy skupinové 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)
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Množina informačńıch p̌ŕıkaz̊u

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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Pokročilé funkce

int info = pvm reg hoster()

int info = pvm reg tasker()

int info = pvm reg rm(struct hostinfo **hip)

Všechny ťri uvedené procedury slouž́ı k nahrazeńı defaultńıch funkćı
PVM p̌ri spouštěńı nových uzl̊u (pvmd) i nových úloh.

pvm reg hoster() a pvm reg tasker() zajǐštuj́ı konkrétńı činnosti
(addhost či spawn)

pvm reg rm() umožńı definovat nový plánovač (scheduler)
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PVM shrnut́ı

Parallel Virtual Machine
Důraz na virtuálńı stroj
Nástroje pro stavbu (rozeb́ıráńı) tohoto stroje
Ovládáńı úloh

,,Následńıkem“ je Message Passing Interface (MPI)

Důraz na práci s daty (zprávami)
Dlouho žádná podpora práce s úlohami (tasks)
Podpora paralelńıho I/O

Luděk Matyska (FI MU) PVM Jaro 2014 19 / 19


