PVM

Scheduling PVM on Workstation Clusters using Condor

Miron Livny J im Pruyne

Com puter Sciences Departm ent University of Wisconsin Ð Madison Madison, Wisconsin {miron,pryune@ cs.w isc.edu}

Miron Livny 1 5/93

PVM Condor iiiiiiii

A Batch system for a clu ster of privately owned UNIX workstations.

gAvailable (in source code) from ftp .cs.wisc.edu.

Miron Livny 2 5/93

PVM Condor Control iiiiiiiiiiiiiiii

Structure iiiiiiiiii

Miron Livny 3 5/93

PVM Remo te Exe cutio n iiiiiiiiiiiiiiiiiiii

Miron Livny 4 5/93

PVM Remo te File Access iiiiiiiiiiiiiiiiiiiii

Miron Livny 5 5/93

PVM Does not iiiiiiiiii assume iiiiiiii

Uniform accounts and a uniform ®le system across clu ster . In oth er words, user may not have an account on executin g machine and executin g machine may not have access to th e ®les of th e user.

Miron Livny 6 5/93

PVM Ou r vie w of iiiiiiiiiiiii the world iiiiiiiiii

‘ Dyna mic PVM

Some PVM applications can bene®t from an increase in th e number of hosts while th ey ru n and can survive a decrease in th e number of hosts while th ey ru n.

‘ Dyna mic Clu ster

Some of th e work sta tions in th e clu ster may leave/ enter at unpredicta ble tim es.

‘ Condor is th e Boss

Everyth ing (ap plication proc esses and PVM daemons) has to ru n under th e contro l of Condor.

Miron Livny 7 5/93

PVMPVM <-> Condor iiiiiiiiiiiiiiiii

Interface iiiiiiiiii

‘ Su bm it Time

gUser -> Condor

‘ Run Time

gApplication <-> Condor gPVM system <-> Condor

Miron Livny 8 5/93

PVMSubmi t In terface iiiiiiiiiiiiiiiiii

gInfo rm th e scheduler th at th is is a PVM job.

gUse Condor expressions to de®ne clas ses of work sta tions.

A work sta tions belongs to a clas s if its resources satis fy th e conditio ns of th e expression th at de®nes th e clas s.

gFor each clas s provide th e number of work sta tions require d to ru n th e job and th e number of work sta tions desire d.

gExecuta ble of th e "master" proc ess.

Miron Livny 9 5/93

PVMRuntime In terface iiiiiiiiiiiiiiiiiii

‘ Applic a tio n -> Con dor

gAdd hosts - provide class of workstation s an d number.

(asynch ron ou s) gDelete hosts - provide class of workstation s an d number.

gSpaw n - provide executable an d class of workstation .

gNotify - requ est noti®cation for asynch ron ou s even ts (Host added, Host revoked, Process term inated).

‘ Con dor -> Applic a tio n

Noti® cation messages on asynchron ous events .

Miron Livny 10 5/93

PVMRuntim e In terface iiiiiiiiiiiiiiiiiii(Cont.)

i iiiiii

‘ PVM -> Con dor

gSpawn, add host, delete host.

gProc ess connected/ term inated.

gHost connected/ removed.

‘ Con dor -> PVM

Condor does not initia te any communication with PVM.

Miron Livny 11 5/93

PVMSystem Archit ecture iiiiiiiiiiiiiiiiiiiiii

Miron Livny 12 5/93

PVM Scheduling iiiiiiiiiiii

Based on th e Up-Do wn allocation policy of Condor. Each user has a priority th at depends on past and current resource usage and requests.

gMachines are reserved for one schedulin g interval (5 minutes). gUsers with reserved machines lose priority . gUsers with pending requests gain priority .

Miron Livny 13 5/93

PVMStatus Report iiiiiiiiiiiiiii

gInte gra ted system is ru nning on a small Condor clu ster of dedicated DecSta tions. gA number of ’real life’ PVM application are used to test and evalu ate th e system. gIn 2-4 weeks we plan to insta ll th e integra ted system on our prod uction clu ster (> 250 work sta tions) gOver th e Summer we plan to evalu ate th e system and th e schedulin g policy.

Miron Livny 14 5/93