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Main changes to release 1.4

� WMS re- f a c t o red

� d g - j o b - *  c o m m a n d s  c h a n g ed  t o  ed g - j o b - *

� s l i g h t  J D L  c h a n g es :  

� Use GLUE schema

� I n t er act i o n  w i t h 2 . 0  d at a mg mt

� N ew  f ea t u res

� I n t er act i v e,  check p o i n t ab l e,  M P I  j o b s

� J av a an d  C + +  A P I

� GUI

� J o b  s t a t e t ra n s i t i o n  s i m p l i f i ed

� ‘ o u t p u t r ead y ’  st at e ab o l i shed  – j o b  sho u l d  en d  w i t h ‘ d o n e ( su ccess) ’
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Example of JDL File

[  

JobType=“ Nor mal ” ;

Execut abl e = “ gr i dTest ” ;

St dEr r or = “ st der r . l og” ;

St dOut put = “ st dout . l og” ;

I nput Sandbox = { “ home/ j oda/ t est / gr i dTest ” } ;

Out put Sandbox = { “ st der r . l og” ,  “ st dout . l og” } ;

I nput Dat a = { “ l f n: gr een” ,  “ gui d: r ed” } ;

Dat aAccessPr ot ocol = “ gr i df t p” ;

Requi r ement s = ot her . Gl ueHost Oper at i ngSyst emNameOpSys == “ LI NUX”    

&& ot her . Gl ueCESt at eFr eeCPUs>=4;

Rank = ot her . Gl ueCEPol i cyMaxCPUTi me;

]
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Job Submission 

edg- j ob- submi t  [ –r  <res_id>] [ - c <config file>]
[ - vo <VO>] [ - o <output file>] <job.jdl>

-r t h e  j o b  i s  s u b m i t t e d  d i r e c t l y  t o  t h e  c o m p u t i n g  e l e m e n t  i d e n t i f i e d  b y  

<res_id>

-c t h e  c o n f i g u r a t i o n  f i l e  <c o n f ig  f il e> i s  p o i n t e d  b y  t h e  U I  i n s t e a d  o f  t h e  

s t a n d a r d  c o n f i g u r a t i o n  f i l e

-v o t h e  V i r t u a l  O r g a n i z a t i o n  ( i f  u s e r  i s  n o t  h a p p y  w i t h  t h e  o n e  s p e c i f i e d  i n  

t h e  U I  c o n f i g u r a t i o n  f i l e )

-o t h e  g e n e r a t e d  e d g _ j o b I d  i s  w r i t t e n  i n  t h e  <o u t p u t  f il e>

Useful for other commands, e.g.:

edg- j ob- st at us –i <input file> (or edg_jobId)

- i the status i nformati on ab out edg_ j ob I d contai ned i n the <input file> are 

d i s p l ay ed
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Interactive jobs

�Specified setting J o b T y pe =  “ I nter a ctiv e”  in J D L

� W h en a n inter a ctiv e j o b  is ex ecu ted,  a  w indo w  fo r  th e stdin,  stdo u t,  stder r  

str ea m s is o pened

� Possibility to send the stdin to 

the j ob

� Possibility the ha v e the stder r  

a nd stdou t of  the j ob w hen it 

is r u nning

� P o ssib il ity  to  sta r t a  w indo w  fo r

th e sta nda r d str ea m s fo r  a  

pr ev io u sl y  su b m itted inter a ctiv e 

j o b  w ith  co m m a nd edg-j o b -a tta ch
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Job c h e c k p oi n t i n g

�Checkpointing:  s a v ing f r om  tim e to tim e j ob  s ta te

� Useful to prevent data loss, due to unexpected failures

� A pproach :  provide users w ith  a “ trivial”  log ical j ob ch eck pointing service

� User can save from  tim e to tim e th e state of th e j ob  ( defined b y th e application)

� A  j ob  can b e restarted from  an interm ediate ( i. e.  “ previously ”  saved)  j ob  state

� D if f er ent tha n “ cl a s s ica l  checkpointing ( i. e.  s a v ing a l l  the inf or m a tion 

r el a ted  to a  pr oces s :  pr oces s ’ s  d a ta  a nd  s ta ck s egm ents ,  open f il es ,  etc. )

� V ery  difficult to apply  ( e. g .  prob lem s to save th e state of open netw ork  

connections)

� N ot necessary  for m any  applications

� T o s u b m it a  checkpointa b l e j ob

� C ode m ust b e instrum ented ( see next slides)

� J ob T y pe= C h eck pointab le to b e specified in J D L
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Job c h e c k p oi n t i n g  e x a m p l e

int main () 
{
…  
for  (int i=event; i < EVMAX; i++)

{  < process event i>;}
...

exit(0); }

Example of
Application
(e.g. HEP MonteCarlo
simulation)
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Job c h e c k p oi n t i n g  e x a m p l e

#include " checkpointing.h"

int main () 
{ JobStatestate(JobState::job);

event = state.getIntValue(" first_event" );
PFN_of_file_on_SE = state.getStr ingValue(" filename" );
….
var_n = state.getBoolValue(" var_n" );
< copy file_on_SE locally>;

…  
for  (int i=event; i < EVMAX; i++)

{  < process event i>;
...
state.saveValue(" first_event" , i+1);
< save intermediate file on a SE>;                  
state.saveValue(" filename" , PFN of file_on_SE);
...
state.saveValue(" var_n" , value_n);
state.saveState(); }

…
exit(0); }

User code 
must be easily 
instrumented in order 
to exploit the 
checkpointing 
framework …
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Job c h e c k p oi n t i n g  e x a m p l e

#include " checkpointing.h"

int main () 
{ JobStatestate(JobState::job);

event = state.getIntValue(" first_event" );
PFN_of_file_on_SE = state.getStr ingValue(" filename" );
….
var_n = state.getBoolValue(" var_n" );
< copy file_on_SE locally>;

…  
for  (int i=event; i < EVMAX; i++)

{  < process event i>;
...
state.saveValue(" first_event" , i+1);
< save intermediate file on a SE>;                  
state.saveValue(" filename" , PFN of file_on_SE);
...
state.saveValue(" var_n" , value_n);
state.saveState(); }

…
exit(0); }

•User defines what is a state
•Defined as <var, value> pairs
• Must be “enough” to restart a 

computation from a 
previously saved state
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Job c h e c k p oi n t i n g  e x a m p l e

#include " checkpointing.h"

int main () 
{ JobStatestate(JobState::job);

event = state.getIntValue(" first_event" );
PFN_of_file_on_SE = state.getStr ingValue(" filename" );
….
var_n = state.getBoolValue(" var_n" );
< copy file_on_SE locally>;

…  
for  (int i=event; i < EVMAX; i++)

{  < process event i>;
...
state.saveValue(" first_event" , i+1);
< save intermediate file on a SE>;                  
state.saveValue(" filename" , PFN of file_on_SE);
...
state.saveValue(" var_n" , value_n);
state.saveState(); }

…
exit(0); }

User can save
from time to time
the state of the job
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Job c h e c k p oi n t i n g e x a m p l e

#include " checkpointing.h"

int main () 
{ JobStatestate(JobState::job);

event = state.getIntValue(" first_event" );
PFN_of_file_on_SE = state.getStr ingValue(" filename" );
….
var_n = state.getBoolValue(" var_n" );
< copy file_on_SE locally>;

…  
for  (int i=event; i < EVMAX; i++)

{  < process event i>;
...
state.saveValue(" first_event" , i+1);
< save intermediate file on a SE>;                  
state.saveValue(" filename" , PFN of file_on_SE);
...
state.saveValue(" var_n" , value_n);
state.saveState(); }

…
exit(0); }

Retrieval of the last saved state
The job can restart from that
point
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Job c h e c k p oi n t i n g  s c e n a r i os

�Scenario 1

� Job submitted to a CE

� W h en  j ob r un s it sav es f r om time to time its state

� Job f ail ur e,  due to a G r id p r obl ems ( e. g .  CE p r obl em)

� Job r esubmitted by  th e W M S  p ossibl y  to a dif f er en t CE

� Job r estar ts its c omp utation  f r om th e l ast sav ed state

� � No need to restart from the beginning

� � T he c omp u tation done til l  that moment is not l ost

�Scenario 2

� Job failure, but not detected by the Grid middleware

� U s er can retriev ed a s av ed s tate for the j ob ( typ ically the las t one)

� edg- j o b - get - c h k p t  – o  < s t a t e> < edg- j o b i d>

� U s er res ubmits  the j ob, s p ecifying  that the j ob mus t s tart from a s p ecific ( the 
retriev ed one)  initial s tate 

� edg- j o b - s u b m i t  – c h k p t  < s t a t e>  < J D L  f i l e>
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Submission of parallel jobs

�Possibility to submit MPI jobs 

�MPIC H  imp le me n ta tion  sup p or te d

� O n ly p a r a lle l jobs in sid e  a  sin g le  C E  c a n  be  submitte d

� S ubmission  of  p a r a lle l jobs v e r y simila r  to n or ma l jobs

� Just needed to specify in the JDL:

� JobType=  “ M P I C H ”

� N od eN u m ber =  n ;

� Th e n u m ber  ( n)  of  r eq u es t ed  C P U s

�Matchmaking

� CE chosen by RB has to have MPICH sw  i nstal l ed ,  and  at l east n total 
C P U s

� I f  th e r e  ar e  tw o or  m or e  C E s  s ati s f y i n g  all th e  r e q u i r e m e n ts ,  th e  on e  
w i th  th e  h i g h e s t n u m b e r  of  f r e e  C P U s  i s  c h os e n
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Further information

�The EDG User’s Guide

http://marianne.in2p3.fr

� EDG W P 1  W eb  sit e 

http://www.infn.it/workload-grid

In particular WMS User & Admin Guide and JDL docs

� C l a ssA d 

https://www.cs.wisc.edu/condor/classad


