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Talk Outline

�DataGrid an d Datag rid W P 1

� T h e  DataGrid W o rk l o ad M an ag e m e n t S y s te m

� T h e  n e w  re v is e d W P 1  W M S  arc h ite c tu re

� What’s has been revised and new functionalities

� F u tu re  w o rk  &  c o n c l u s io n s
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DataGrid an d DataGrid W P 1

�European D at aG ri d P roj ec t

� Goal: Grid software projects meet real- life scien tific application s ( H ig h  E n erg y  

P h y sics,  E arth  O b serv ation ,  B iolog y )  an d th eir deadlin es,  with  mu tu al b en efit

� M iddleware dev elopmen t an d in teg ration  of ex istin g  middleware

� B rin g  th e issu es of data iden tification ,  location ,  tran sfer an d access in to th e 

pictu re

� L arg e scale testb ed

� W P 1  ( G ri d  W ork l oad  M anag em ent )  

� M an date: “ To define and implement a suitable architecture for distributed 

scheduling  and resource manag ement on a G R I D  env ironment“

� This includes the following areas of activity: 

� Design and development of a useful (as seen from the DataG rid applic ations 
perspec tive)  grid sc heduler,  or R esourc e B rok er

� Design and development of a suitab le j ob  desc ription and monitoring infrastruc ture

� Design and implementation of a suitab le j ob  ac c ounting struc ture
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WP1 Workload Management System

�Working Workload Management System prototype implemented by WP1 in 
th e f irst ph ase of  th e E D G  proj ec t ( presented at C H E P2 0 0 1)

� Ability to define (via a Job Description Language, JDL) a job, subm it it to th e
DataG rid testbed from  any user m ach ine, and control it

� W P 1 ' s R esource B rok er ch ooses an appropriate com puting resource for th e job, 
based on th e constraints specified in th e JDL 

� Where the submitting user has proper authorization 

� T hat matc hes the c harac teristic s spec if ied  in the j ob J D L  ( A rc hitec ture,  
c omputing pow er,  appl ic ation env ironment,  etc . )  

� Where the spec if ied  input d ata ( and  possibl y  the c hosen output S torage 
E l ement)  are d etermined  to be " c l ose enough"  by  the appropriate resourc e 
ad ministrators

�Application users have now been experiencing for about one year and  a half 
with this first release of the work load  m anagem ent system

� S tress tests and  semi-prod uc tion ac tiv ities ( e. g.  C M S  stress tests,  A tl as ef f orts)

� S ignif ic ant ac hiev ements ex pl oited  by  the ex periments but al so v arious 
probl ems w ere spotted  

� Impacting in particular the reliability and scalability of the system
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Review of WP1 architecture

�WP1 WMS architecture reviewed

� To apply the “lessons” learned and addressing the shortcomings 

emerged w ith the f irst release of  the sof tw are

� Reduce of persistent job info repositories

� A v oid l ong -l iv ed processes

� D el eg a te som e functiona l ities to pl ug g a bl e m odul es 

� M a k e m ore rel ia bl e ( e. g . v ia  fil e sy stem ) com m unica tion a m ong  com ponents

� …  ( see a l so oth er E D G  W P 1  ta l k  g iv en by  F ra ncesco P rel z )

� To increase the reliability of the system

� To su p p ort new  fu nctionalities 

� To fav or interop erability w ith other G rid  framew ork s,  by allow ing  

ex p loiting  W P 1  mod u les ( e. g .  R B )  also “ ou tsid e”  the W P 1  W M S

� N ew  W M S  ( v .  2 . 0 )  p resented  at the 2 nd E D G  rev iew  and  sched u led  for 

integ ration at A p ril 2 0 0 3
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WP1 reviewed architecture

Details in EDG deliverable

D1 . 4  …
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edg- j o b - s u b m i t  m y j o b . j dl
Myjob. jd l

JobType =  “ N or m a l ” ;

E x ec u t a bl e     =  " $ ( C M S ) / ex e/ s u m . ex e" ;

I n pu t D a t a       =  " L F : t es t bed 0 - 0 0 0 1 9 " ;

R epl i c a C a t a l og =  " l d a p: / / s u n l a b2 g . c n a f . i n f n . i t : 2 0 1 0 / r c = W P 2  I N F N  Tes t  R epl i c a  
C a t a l og , d c = s u n l a b2 g ,  d c = c n a f ,  d c = i n f n ,  d c = i t " ;

D a t a A c c es s P r ot oc ol  =  " g r i d f t p" ;

I n pu t S a n d box  =  { " / h om e/ u s er / W P 1 t es t C " , " / h om e/ f i l e* ” ,  " / h om e/ u s er / D A TA / * " } ;

O u t pu t S a n d box  =  { “ s i m . er r ” ,  “ t es t . ou t ” ,  “ s i m . l og " } ;

R eq u i r em en t s    =  ot h er .  G l u eH os t O per a t i n g S ys t em N a m e = =  “ l i n u x "  & &  

ot h er .  G l u eH os t O per a t i n g S ys t em R el ea s e = =  " R ed  H a t  6 . 2 “  & &  
ot h er . G l u eC E P ol i c yM a x W a l l C l oc k Ti m e >  1 0 0 0 0 ;

R a n k   = ot h er . G l u eC E S t a t eF r eeC P U s ;

submitted

Job 

S t a t u s

UI: allows users to 
access the functionalities
of the WMS

Job Description Language
(JDL) to specify job 
characteristics and 
requirements
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Job monitoring
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New functionalities introduced

�User APIs 

� Including a Java GUI

� “ T ri v i a l ”  j o b  c h ec k p o i n t i n g  serv i c e

� Us e r  can s ave  f r o m  t im e  t o  t im e  t h e  s t at e  o f  t h e  j o b  ( de f ine d b y t h e  ap p licat io n)

� A  j o b  can b e  r e s t ar t e d f r o m  an int e r m e diat e  ( i. e .  “ p r e vio us ly ”  s ave d)  j o b  s t at e

� G l u e sc h em a  c o m p l i a n c e

� G a n g m a t c h i n g

� A llo w  t o  t ak e  int o  acco unt  b o t h  C E  and S E  inf o r m at io n in t h e  m at ch m ak ing

� For example to require a job to run on a CE close to a SE with “enoug h space”

� Integration of EDG WP2 Query Optimisation Service

� Help for RB to find the best CE based on data location

�Support for paral l el  M PI j ob s 

�Support for interactive j ob s 

� J obs ru nning  on som e CE w ork er node w here a channel to the su bm itting  ( U I )  
node is av ailable for the standard stream s ( by  integ rating  the Condor By pass 
softw are)



CHEP 2003 – 24 - 28  M a r c h  2003 – M .  S g a r a v a t t o – n °  24

Interactive Jobs

Job Shadow

Network Server
Workload Manager
Job Controller/CondorG

LB

........

Submission
machine

InputSandbox

Computing
Element

WN

LRMS

Gatekeeper

WN

RSL

Shadow port 
shadow host

shadow port
shadown host

OutputSandbox

Job

OutputSandbox

InputSandbox

JDL

StdIn
StdOut
StdErr

Files transfer

New  flows
Usual Job
Submission
flows

Pillow Process

Console Agent

UI

edg- j o b - s u b m i t  j o b i n t . j dl
jobint. jd l
[J o b T y p e =  “ ” i n t e r a c t i v e ” ;

L i s t e n e r P o r t  =  2 6 5 4 ;

E x e c u t a b l e      =  “ i n t - p r g . e x e " ;

S t d O u t p u t  =  O u t f i l e ;

I n p u t S a n d b o x =  " / h o m e / u s e r / i n t - p r g . e x e ” ,  

O u t p u t S a n d b o x =  “ O u t f i l e ” ,  

R e q u i r e m e n t s  =  

o t h e r .  G l u e H o s t O p e r a t i n g S y s t e m N a m e = =  
“ l i n u x "  & &  
O t h e r . G l u e H o s t O p e r a t i n g S y s t e m R e l e a s e = =  
“ R H  6 . 2 “ ; ]
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Future functionalities

� Dependencies of jobs

� Integration of Condor D A G M an

� “ L az y ”  s c h edu l ing:  j ob  ( node)  b ou nd to a res ou rc e ( b y  R B )  j u s t b efore th at j ob  c an b e 
s u b m itted ( i. e.  w h en it is  free of dep endenc ies )

� S u ppor t  for  job pa r t it ioning

� U s e of j ob  c h ec k p ointing and D A G M an m ec h anis m s

� Original job partitioned in sub- jobs w h ic h  c an be ex ec uted in parallel

� A t th e end eac h  sub- job m ust sav e a f inal state,  th en retriev ed by  a job aggregator, responsible to 
c ollec t th e results of  th e sub- jobs and produc e th e ov erall output

� Grid Accounting

� Based upon a computational economy model
� U sers pay  in order to ex ec ute th eir jobs on th e resourc es and th e ow ner of  th e resourc es earn c redits 

by  ex ec uting th e user jobs

� T o h av e a near ly stab le eq uilib r ium ab le to satisf y th e needs of b oth  r esour ce ` pr oducer s'  
and ` consumer s'

� T o cr edit of  j ob  r esour ce usag e to th e r esour ce ow ner ( s)  af ter  ex ecution

� Adv a nce  re s e rv a tion a nd co- a l l oca tion

� G lob us G A R A  b ased appr oach

� D e v e l op m e nt a l re a dy  s ta rte d ( m os t of  th is  s of tw a re  a l re a dy  in a  good s h a p e )  b ut 
inte gra tion f ore s e e n a f te r re l e a s e  2 . 0
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Conclusions

� In the first phase of the EDG project, WP1 implemented a working Workload 
M anagement S y stem prototy pe

� A pplications hav e b een ex periencing with this WM S  for one y ear and a half

� R ev ised WM S  architectu re ( WM S  v .  2 . 0  planned for integration in A pr 2 0 0 3 )

� To address emerged shortcomings, e.g.

� Reduce of persistent job info repositories

� A v oid l ong - l iv ed processes

� D el eg a te som e functiona l ities to pl ug g a bl e m odul es 

� M a k e m ore rel ia bl e com m unica tion a m ong  com ponents

� To support new functionalities

� A P I s,  I ntera ctiv e jobs,  J ob ch eck pointing ,  G a ng m a tch ing ,  …

� H ook s to support oth er functionalities planned  to b e integ rated  later 

� D A G m a n,  J ob pa rtitioning ,  G rid a ccounting ,  Resource reserv a tion a nd co- a l l oca tion

�Other info

� h ttp: / / www. infn. it/ work load -g rid ( H om e pag e for E D G  W P 1 )

� h ttp: / / www. eu-d atag rid . org ( H om e pag e for E D G  proj ect)

Th ank s to th e E U  and  our national fund ing  ag encies for th eir support of th is work


