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WMS release 2

�Addressed reliability and scalability problems seen with EDG rel.  1 . x

� M any many improv ements ( in desig n and implementation)  and bu g  
f ix es

� N ew f u nctionalities introdu ced

� User APIs

� G UI

� S u p p o rt  f o r i n t era c t i v e j o b s

� J o b  c h ec k p o i n t i n g

� S u p p o rt  f o r p a ra l l el  j o b s

� G a n g m a t c h i n g

� S u p p o rt  f o r a u t o m a t i c  o u t p u t  d a t a  u p l o a d  a n d  reg i st ra t i o n

� …



M. S g a r a v a t t o – n °  3

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 em ( 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 e 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= “MPICH”

� N o d e N u m b e r = n ;

� T h e  n u m b e r  ( n)  o f  r e q u e s t e d  CPU s

�Matchmaking

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

� I f  t h e r e  a r e  t w o  o r  m o r e  CE s sa t i sf y i n g  a l l  t h e  r e q u i r e m e n t s,  t h e  o n e  
w i t h  t h e  h i g h e st  n u m b e r  o f  f r e e  CPUs i s c h o se n
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Gangmatching

�Allow to take into account both CE and SE information in the 
matchmaking

� F or ex amp le to req uire a j ob to run on a CE clos e to a SE with at 
leas t 2 0 0  M B  of av ailable s p ace:

Requirements = a ny M a tc h ( o th er. sto ra g e. C l o seS E s,  

ta rg et. G l ueS A S ta teA v a il a b l eS p a c e >  2 0 0 ) ;
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Output data registration

OutputData =  {

[

OutputF i l e =  " f i l e n am e 1 " ;

L o g i c al F i l e N am e =  " l f n : m y l f n 1 " ;

S to r ag e E l e m e n t =  " te s tb e d 0 0 7 . c n af . i n f n . i t"

] ,

[

OutputF i l e =  " f i l e n am e 2 "

] ,

[

OutputF i l e =  " f i l e n am e 3 " ;

L o g i c al F i l e N am e =  " l f n : m y l f n 2 "

] ,

[

OutputF i l e =  " f i l e n am e 4 " ;

S to r ag e E l e m e n t =  " te s tb e d 0 0 7 . c n af . i n f n . i t"

]

}

Both LFN  and 
target SE 
specified

Nor LFN  nor 
target SE 
specified

Only LFN  
specified

Only target SE 
specified
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WP1 releases

28 Jul 20032. 0. 1 5

R e le a s e  d a t eW P 1 R P M s

EDG 2.0.x
LCG-1
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WP1 releases

28 Jul 20032. 0. 15 -1

8 A ug  20032. 0. 16 -1

R e le a s e  d a t eW P 1 R P M s

EDG 2.0.x
LCG-1

Fix for proxy renewal 
with short proxies

Fix for verbosity in log 
files

Fix for 
EDG_LOCATION 
setting (needed for 
interactions with WP2 
Services)

Man pages

…
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WP1 releases

28 Jul 20032. 0. 15 -1

25  A ug  20032. 0. 17 -1

8 A ug  20032. 0. 16 -1

R e le a s e  d a t eW P 1 R P M s

EDG 2.0.x
LCG-1

Fix for LM DB 
corruption causing LM 
and JC failures (#1807)

Fix for ‘done’  job 
status declared too 
early (#1808)

Fix for automatic 
output data upload and 
registration

…
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WP1 releases

28 Jul 20032. 0. 15 -1

9  S e p  20032. 0. 17 -2

25  A ug  20032. 0. 17 -1

8 A ug  20032. 0. 16 -1

R e le a s e  d a t eW P 1 R P M s

EDG 2.0.x
LCG-1

Minor fix for 
automatic output data 
upload and registration
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WP1 releases

28 Jul 20032. 0. 15 -1

17  S e p  20032. 0. 18-1

9  S e p  20032. 0. 17 -2

25  A ug  20032. 0. 17 -1

8 A ug  20032. 0. 16 -1

R e le a s e  d a t eW P 1 R P M s

EDG 2.0.x

Fix for gangmatching

Fix for log rotation

Fix for proxy renewal 
db corruption

Much more useful error 
messages (no more “an 
helper failed” )

Fix for CEId in JDL 
causing WM crash 

Fix for matchmaking 
problems when multiple 
closeSEs for a given CE

Fix for edg-Brokerinfo 
getDataAccessProtocol

… 

Deployed in 
EDG dev testbed

Under 
deployment 

by LCG
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WP1 releases

28 Jul 20032. 0. 15 -1

V e r y  s o o n  !  2. 1. 0

17  S e p  20032. 0. 18-1

9  S e p  20032. 0. 17 -2

25  A ug  20032. 0. 17 -1

8 A ug  20032. 0. 16 -1

R e le a s e  d a t eW P 1 R P M s

EDG 2.0.x

VOMS support

Support for ACLs in 
L&B (to set who can 
query the status of a 
given job)

Fix for matchmaking 
when attributes 
belonging to 
Subcluster objectclass 
used as rank

… 

EDG 2.1.x

Deployed in 
EDG dev testbed

Under 
deployment 

by LCG
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VOMS support

�VO taken from VOMS user proxy

�Matc h maki ng  performed  w rt VO 

� � Not necessary to publish anymore in the information service the list 

of authoriz ed  users ( only list of authoriz ed  V O s need ed )

� W MS w orks al so w i th  non- VOMS proxi es

� I f not possible to g et V O  from prox y,  V O  tak en:

� from JDL (VirtualOrganisation a t t ri b u t e ) ,  i f s p e c i fi e d

� from - - v o VO op t i on ,  i f s p e c i fi e d

� from U I  c on f fi l e

� Matchmaking: if no matches w r t V O ,  matchmaking tr ied  w r t u ser  D N
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Other issues raised by applications

�“Cryptic” error messages

� Much more useful error messages with WP1 R PMs > =  2 . 0 . 18

� No more “cannot plan (an helper failed)”

� E x amples  of new  error mes s ag es  w hen j ob s  g et ab orted:

� Cannot plan: B r ok e r H e lpe r : P r ob le m s  q u e r y i ng  th e  i nf or m ati on 

s e r v i c e b b q . m i . i nf n. i t

� Cannot plan: B r ok e r H e lpe r : T h e  u s e r  i s  not au th or i z e d  on any  

r e s ou r c e  c u r r e ntly  r e g i s te r e d  i n b b q . m i . i nf n. i t

� Cannot plan: B r ok e r H e lpe r : no c om pati b le  r e s ou r c e s

� Cannot plan: B r ok e r H e lpe r : A ll c om pati b le  r e s ou r c e s  ar e  

u nav ai lab le  ( pr ob le m s  d u r i ng  r ank  e v alu ati on)

� …  and thes e are not failu res  in the W M S  s oftw are …

� Going to do the same for edg- j o b - l i s t - m a t c h
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Other issues raised by applications

�BrokerInfo res p ons i b i l i t y

� Writing and reading (edg- b ro k erinf o  and b ro k erinf o  A P I s )  no w  
c o m p l etel y  u p  to  WP 1

� In the past brokerinfo rea d ing  w a s  a  W P 1 - W P 2  j oint  effort

� Now 1 open issue: “replacement for old g etS electedF ile”  

�“RB queries all suitable C E s”

� T h is means th at only  C E s wh ich  match  all th e req uirements are 
q ueried

� Needed to see if th e C E  is still av ailab le 

� Needed to g et fresh er info th an th e one pub lish ed in G O U T / b dI I
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Other issues raised by applications

�“Matchmaking: with multiple files will match on 1 even if the other s 
ar e not availab le”

� Nothing new: same algorithm used in release 1

� A lgorithm: c hoose the C E  whic h meet all the req uirements,  and where 
most of  the f iles are c lose to it

� T he ap p lic ation is then sup p osed to c op y  loc ally / ac c ess remotely the 
non-c losed f iles 

� O utb ound  connectivity  for  the W N s

� W e don’ t think  it is a real p rob lem …

� …  in any  c ase we are going to ev aluate a dif f erent mec hanism to 
transf er sandb ox  f iles b etween W N and R B ,  f or whic h outb ound 
c onnec tiv ity  is not req uired f or W Ns any more

� O utb ound c onnec tiv ity  still req uired f or interac tiv e j ob s

� W hat ab out other serv ic es ( e. g.  to c op y  f iles f rom/ to a remote S E )  ? ?
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Other issues raised by applications

�“Cannot read J ob W rap p er ou tp u t,  b oth  f rom   Condor and f rom  
M aradona”  p rob l em

� Background

� The s t d o u t o f  t he s c r i p t  w her e t he u s er  j o b  i s  w r a p p ed  a r o u n d  i s  t r a n s f er r ed  
v i a G l o b u s GASS from the CE node to the RB machine in order to check if the 
j ob  w as  s u cces s fu l l y  ex ecu ted

� M any  reas ons  for the “ Cannot read … ”  p rob l em fou nd and addres s ed in 
rel eas e 1 ,  and fix es  are al s o in rel eas e 2

� N ot p rob l ems  in W P 1  s oftw are,  b u t mos tl y  addres s ed b y  W P 1

� I n order to redu ce the rate of fail u res ,  a modification w as  introdu ced in the 
W M S s oftw are,  in order to trans fer the s tandard ou tp u t of j ob  w rap p er al s o 
v ia g ridftp ,  and not onl y  v ia GASS:  M aradona

� This problems now appears only from time to time and only on some 
sites

� L ocal  config u ration p rob l ems  ? ?

� W arning :  the problem appears if O u tpu tD ata u sed in the J D L  with W P 1
R P M s <  2 . 0 . 1 7  ( the bu g  has then been fix ed)
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Conclusions

� Thanks very much for your feedback 

� Your inputs have been always valuable and contributed to improve the E D G  W M S  

� H op e you are enoug h hap p y w i t h w hat  w e p rovi ded and w i t h our l evel  of 

sup p ort

� W ai t i ng  for feedback on some new  funct i onal i t i es t hat  seem not  t o have 

been t ri ed by t he ap p l i cat i ons yet

� M any of  them were not in the initial W P 1  ag enda,  but they were addressed as 

req uested by applications

� E.g. support for interactive jobs, strongly asked by WP8

� E.g. support for M PI  jobs, req uested by WP9  and WP1 0

�WP1 next future (up to the end of the project)

� Support and bug fixes

� R efinem ents and new   func tional ities ( e. g.  D A G M an)  

� D etailed plans to be discussed at th e WP1  m eeting h ere in H eidelberg


